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1. e ocBOEHHS TUCIMITUHBI

Llenp0 OCBOCHUS AMCHMIUIMHBI SBISIETCS MOATOTOBKA CTYJCHTOB IO BOIPOCaM TEOPHH

00pabOTKN CUTHAJIOB JUCKPETHOI'O BPEMEHH.

B npouiecce npenonaBanus AUCIMIUIMHBI PEIIAIOTCS CIETYFOIHE 3a/1a4H:

— U3ydYeHHe OCHOB (pyHAaMeHTaIbHON Teopuu LudppoBoii obpadoTku curHamos (L{OC)
B4YacTd 0a30BeIXx MeTomoB W anroputmMoB [[OC, WHBapuMaHTHBIX OTHOCHUTEIHHO
(U3MUECKON MPHUPOABI CUTHANA, M BKIIOYAIOIINX B CEOs: MaTeMaTHYECKOE ONHMCAHHE
(MaTemMaTH4YecKHe MOJIENN) JTHHEHHBIX JUCKPETHBIX CHCTEM U ITUCKPETHBIX CUTHAJIOB,
BKJItOUasi AUCKpeTHOE U ObicTpoe nmpeodpazoBanue Dypoe (AIID u bI1D);

— U3y4YeHHE OCHOBHBIX 3TAIoOB MpoeKTupoBaHus U(poBbix ¢puibTpoB (LID); cunres n
anamm3 L{® u nux maTemaTndeckoe OMMcaHue B BUIE CTPYKTYD;

— U3YYCHHE MPUHIUIIOB MOCTPOCHHUSI MHOTOCKOPOCTHBIX cucteM [{OC;

— M3Yy4YEHHE OCHOB TEOPUH BEUBIET-IPe0oOpa3oBaHus;

— M3Y4YEHHE OCHOB TEOPUH aJaNTHBHON QMIBTpAMY IH(POBBIX CUTHAJIOB;

— O3HaKOMJIEHHE ¢ 6a30BBIMH BOIPOCaMU 00pa0OTKU IIU(PPOBBIX N300paKEeHUI;

— U3yuYeHHE COBPEMEHHBIX CPEACTB KOMITBIOTEPHOTO MOIECTUPOBaHUSA 0a30BBIX METOI0B
u anroputmos [{OC.

2. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JlucuuIuinHa OTHOCHUTCS K 4YacTH, (OpMHUpPYEeMOHl ydyaCTHHKaMU 00pa30BaTENbHBIX
otHomeHui broka 1 u siBasiercst aucumuinHou 1o Beidopy (b1.B.J1B.03.01).

JUis m3ydeHus AUCHUIUIMHBI TpeOyeTcsi 3HaHME OCHOB TEOPUM CHUTHAIOB W Ienel
JMICKPETHOTO BPEMEHHU, M3y4aeMbIX B muctuininHe «LludpoBble menu M CUTHANBI», a TakKe
MaTeMaTHuecKux KypcoB: «Teopuss GyHKUMH KOMIUIEKCHOM mepeMeHHoW», «Teopus
BEPOSITHOCTEN M MaTeMaTH4YecKas cTaTuCTHKay. opmMupyeMble HABBIKM B XOJ€ OCBOEHUS Kypca
Ha dTanax JaJbHeHIero oOy4eHus: MOTYT SIBISTbCS CPEICTBOM BBINOJIHEHUS HAay4dHBIX paloT.
Crnemyer OTMETUTh AMHAMHUKY TIOCTOSSHHOTO COBEPIICHCTBOBAHUS CUCTEM IM(PPOBOI 00paboTKM
CUTHAQJIOB, 4TO TpeOyeT OT mpoliecca MpenofaBaHus MOCTOSHHOM NOpabOTKU M nepepaboTKu
HEKOTOPBIX Pa3/ieiIoB.

B cBoro ouepenp naHHas AMCLMILIMHA, IOMUMO CaMOCTOSITEIBHOIO 3HAYEHUS, SBISIETCS
BCIIOMOTATENFHON ISl TUCIUTUTHHBI «O0paboTKa U mepenaya MyJIbTUMETUHHON HHPOPMALIUNY,
a TakKe psAaa JUCLUIUIMH 10 BBIOODY.

3. [Ilnanupyemble  pe3yabTaTbl O00y4eHMsI 1O JMCUMIUIMHE, COOTHECEHHbIe €
IJIAHUPYEMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbI

[Ipomecc m3ydeHus: TUCIUTUTMHEI HAIIPABJICH Ha (DOPMHUPOBAHUE CIICAYIONINX JIEMEHTOB
komneTeHnuii B coorBerctBuu ¢ ®I'OC BO, OIl BO u nmpuoOpereHus ciaenyroux 3HAHUMH,
YMEHHM, HAaBBIKOB U (MJIM) OTbITA I€ATEIbHOCTH:

HNuaukaro
®opmupyemasn ! P
JOCTHUKEHUS
KOMIIeTeHLH I Ilepeuennb
KOMIIETEHII U
(xoa u (o1 1 IJIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHUs
¢opmypoBka)
¢opmyauposka)
IIpodeccnonabHble KOMIIETEHIIUHN
[K-1 na IK-1.1 3HaTh:
CrocobOen OcymeCTBn;[eT C60p — METOAbl MAaTEMATHYECKOrO OIMCAHUSA JIMHEHHBIX
OCYUIECTBIIATH COOp | 1 00paboOTKy AUCKPETHBIX CHCTCM;
1 00paboTKy HCXOIHBIX TAHHBIX — METO/bI MATEMATHYECKOTO OIMCAHUS HUPPOBHIX
HCXOIHBIX IAHHBIX JUISL pELIEHHST uIETPOB B BUIE CTPYKTYPBI;
iRt peIHeHI/Iﬂ OCTABJICHHBIX — METOJ MAaTEMAaTHUYCCKOI'o ONMCaHUuA AUCKPETHBIX
CUTHAJIOB c MIOMOIIBIO JIUCKPETHOTO




HNupukarop

®opmupyemasn
JOCTHKEHMSI
KOMIIeTeHIUS Ilepeyenn
KOMIEeTeHIINH
(xoa u (ko1 1 IJIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHUs
OpMYJIMPOBKA
(bopmytip ) ¢opmyauposka)
MIOCTaBJIEHHBIX pohecCHOHATBHBIX npeobpazoBanus Oypee.
npo(eCCHOHAIBHBIX | 3a/1ad. Ymets:
3a/a4 B 00JIaCTH — OOBSACHATH MaTeMaTU4eCKOE OMMCAHUE JTMHEHHBIX
paxHO(U3HKH IUCKPETHBIX CUCTEM B BHJIE aJITOPUTMOB;
2
OCYILECTBIATh — 3a/1aBaTh TpeOoBaHUS K JaCTOTHBIM
TOMCK. AHATM3 U XapakTepuCTUKaM HU(PPOBBIX QUIBTPOB;
2
— 00OCHOBBIBATH BBIOOpP THUMA HUPPOBOTO PHIBTPa
BBIOOp METOJIOB UX >
p KUX- wim BUX-punbeTpa;
peueHus.
— O00OCHOBBIBaTH BBIOOp CTPYKTYpHl LH(POBOTO
¢unpTpa.
N TIK-1.2 3HaTh:
[TpoBOAWT aHAIM3 W | — OCHOBHBIE OTallbl MPOEKTUPOBAHUS HU(PPOBBIX
000CHOBaHHBIH $rIbTpoB;
BBIOOP METOJIOB — OCHOBHBIE METOJBI CUHTE3a U aHalu3a YaCTOTHO-
peLICHHs M30MpaTeTbHBIX TU(PPOBHIX PHUIBTPOB;
pOdecCHOHaNbHBIX | — AITOPHTMBI onIcTporo mpeobpazoBanus Dypoe;
3a;1a4 B OOIACTH — TPUHLUIBI IOCTPOCHUS! CHCTEM HHTEPIOJSIIMU U
eIMMAIlVH, a TaKKe 0aHKOB (QUITBTPOB;
paanodI3UKH. JCTHMALIHH, (ubTpOB;

OCHOBBI TEOPHHU BEHBIIET-TIPEOOPA30BAHUS;
OCHOBBI TEOPHH aJaNTHBHON (PUIBTpaINy;
0a30BbIC IEMEHTHI TEOPUH UPPOBOI 00pabOTKH
n300paKeHnH.

YMmerThb:

BBITIOJIHATh ~ KOMIIBIOTEPHOE  MOJCIUPOBAHUE
JUHEHHBIX TUCKPETHBIX CHCTEM Ha OCHOBE HX
MaTEMATHYECKOI'O ONMMCAHMS;

CUHTE3HPOBATh upoBoit ¢bunpTp
Y aHAIM3UPOBAThH ero XapaKTEPUCTUKH
CpelCcTBaMH KOMITHIOTEPHOT'O MOICITUPOBAHNS;
BBIYUCIISATH JIID JHACKPETHOTO CUTHana
c nomouipto  anroputMoB  BII®D  cpencrBamu
KOMITHIOTEPHOTO MOJICITHPOBAHNS;

OOBSCHATh TPHUHIMIEI  MTOCTPOSHUS  CHCTEM
MHTEPIOJSAINNA U JeIUMAaIlii, a TakKe OaHKOB
¢GUIBTPOB;

OOBACHITh TMPHUHIHUIBLI MOCTPOCHUS CHCTEM Ha
0aze  BeliBieT-mpeoOpa3oBaHUs ©  TEOPUHU
aIanTHBHON (PHIIETpaIin.

Bianers HaBbIKAMU:

MOCTPOCHUS, aHAJIN3a U KOMIIBIOTEPHOI'O
MOJIEJIMPOBAHUA CUCTEM LM(POBOI 00pabOTKH
CHUTHAJIOB.




4. O0béMm, CTPYKTYpa U cOAePKaAHHE TUCIHILINHBI

OO6mmas Tpy10€MKOCTh AUCIUIUIMHBI COCTABIISIET 2 3a4éT. €., 72 aKkaj.uac.

Ne Tembl (pa3aenl) Buabl yueOHBIX 3aHATHI, ®opMbI TEKyLIEro
n/m AUCHMIIIMHBI, BKJIIOYasl CAMOCTOSITEIbHYI0 KOHTPOJIsI
HX cofiep:kaHHue padoTy CTYJAeHTOB, ycneBaeMocTH
H UX TPYA0EMKOCTh ®opma
o (B akaileMHU4eCKHX Yacax) NMPOMEKYTOUYHOM
5 KonTakTHasi paGoTa aTrecrauMu
S 5 (no cemecmpam)
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1 |BBenenue B kypc «OCHOBBI 7 11,5 1 TectupoBanue
poBoi 00pabOTKH
CUTHAJIOB»

2 |duckpetHOE 7 11,5 1 |TecrupoBanue, 3aganue
npeobpazoBanue Dypre. IUISL CAMOCTOSITEIBHON
bricTpoe mpeobpazoBanme paboThI
Dypbe

3 |OxoHHOE TIpeoOpa3oBaHue 7 1 2 TectupoBanue
Dypre

4 |BBenenne B MH(PPOBEIE 7 1 2 TectupoBanue
(buIBTpHI

5 |CoemnuanbHble TUIEI 7 12,5 5 1 2 |TectupoBaHue, 3anaHue
A(QPOBBIX QUIHTPOB JUISL CAMOCTOSITETFHON

paboThI

6 |Cunre3 KUX-punbtpos 7 11,5 4 2 3ananue

IUISL CAMOCTOSITEIBHON
paboThI

7 |Cunre3 BUX-¢punprpos 7 11,5 5 1 2 3amanue

JUTSL CAMOCTOSITENIbHON
paboThl

8 [UuTepnomsuus, neuumars | 7 | 1,5 5 2 3ananue
1 0aHkH (QUIBTPOB JUISL CAMOCTOSITETbHON

paboThI

9 |Teopus BeiiBueT- 7 1 5 1 2 YcTHBIM onpoc
npeoOpa3zoBaHus

10 |Teopwust amanTUBHOM 7 1 6 1 2 VYeTHbI onpoc
dbunpTparyn

11 |DunpTpanus u yayduieHUe 7 1 2 VYceTHBIM onpoc
n300pakeHu i
(omMoHaIBHO)

IIpomexxyTouHas arrectanusi | 7 03] 27 3auér
HUTOro 7 |15 30| 4 |03 22,7




Coaep:xaHue pa3aesioB THCIUINIUHBI:

Tema Ne 1
Benenue B kypc «OCHOBBI IIU(PPOBOIT 00paOOTKH CUTHATIOBY

Uro Takoe curHan? @yHaaMeHTalbHble KOHIENUUU B HU(POBOl 00pabOTKEe CUIHAJIOB.
Xpanenue, oOpaboTka u mnepefada uudpoBbix curHaio. Ilepemaua curHamoB uepes
TpaHcaTIaHTUYEeCKHH Kabenb Mexnay EBpomnoit m Amepukoil. CUTrHambl JUCKPETHOTO BPEMEHH
U uX npumMepbl. CUTHABI KOHEYHOW W OECKOHEYHO JUTHHBI, TIEPHOAMYECKUE W HETIEPUOINICCKHE
CUTHaJIbI. DJEMEHTapHbIE ONEPaTOphl, UCIOJIb3yeMble MPU 00pabOTKE CUTHAJIOB JUCKPETHOTO
BpEMEHHU. DHEPrus U MOIIHOCTh. Pa3HHMIa MEXIy «IH(pPOBOI» M «aHAIOTOBOI» YaCTOTaMH.
BocnpousBenenue 3Byka Ha MepcoOHaJbHOM KommbioTepe. OCHOBHBIE «CTPOMUTEIbHbBIE» OJIOKH
cucteM mHudppoBoii 06pabOTKM CUTHAIOB (CyMMAaTOp, YMHOXKHUTEIb, 3a1epikka). [Ipumepsr cxem,
HOCTPOECHHBIX U3 0J0KOB 1M (PpoBOI 00paboTku curHanos. Anroput™ Kapmiayca—Crponra.

Tema Ne 2
Huckpernoe npeobpazoBanue Dypobe. beicTpoe npeodpazopanne Oypbe

Urto Takoe cnektp? Ocumuisanuu B npupoje. Bocnpusitiue okpyKaromero mpocTpaHcTBa
YeJIOBEYECKUM YXOM M TIJa30M. PasnoxkeHHe cuUTrHajga MO TapMOHUYECKHMM KOMITOHEHTaM.
[locnenoBarenbHOCTH KOHEYHOM JJMHBI, AMCKpeTHoe IMpeoOpasoBanue Pypre. Pa3zmerka
4acTOTHOM ocH. CHHTE3 CHTHAJIOB M TE€HEpaTOp CHUHYCOUIbl. BpoXkneHHas NepuoaNYHOCTH
TUCKpeTHOro TmpeoOpaszoBanuss Dypbe, auckpetHeiii psag Dypee. I[locnemoBaTenbHOCTH
OeCKOHEUHOW [UIMHBI (Hemepuoauueckue), npeodpazoBaHue Pypbe AUCKPETHOTO BpPEMEHH.
O6mmas uaest OvicTporo npeobpazoBanus Oypne. Anroputr™ OsicTporo npeodpasoanus Pypbe
C OCHOBaHHUEM 2 C NMPOPEKUBAHUEM I10 BpeMEeHU. ANropuT™M OblcTporo npeoOpasoBanus dypbe
C OCHOBAHHUEM 2 C POPEKUBAHUEM I10 YACTOTE.

Tema Ne 3
OxonHoe nipeoOpazoBanre Oypbe

O6mass wnmes okoHHOro mpeoOpaszoBanus Dypre. Bompockl, BO3HHKaOMUE MPHU
UCTIONB30BAaHUU OKOHHOTO mpeobOpazoBanuss @Dypre. CmnekTporpaMmma U €€ pa3MeTka.
Hcnonp3oBaHWe OKOHHBIX (YHKIMH pa3sHOM JUIMHBL JIEKOAMPOBAHHME JBYXTOHAIBLHOTO
MHOIro4aCTOTHOI'O CHUIrHala, 6aHK (I)I/IJII:TPOB, CHHTE3 ITOJOCOBBLIX (I)I/I.HBTpOB C HUCIOJIB30BAHHUEM
METO/Ia pa3MeIleHus HyJIeil U MOJII0COB.

Tema Ne 4
Beenenue B 1iudpoBbie PUIBTPHI

OOue monokeHusi, MaTeMaTHUECKUil amnmapar, kiaccuukanuu nuppoBbIX (QUIBTPOB.
BUX- u KUX-dunbtpel (nocTonHcTBa U HemoctaTku). CBepTka (meproaudeckas U JTUHEWHas,
cBoiictBa cBeptku). Ilepemarounas Qynkuusa, AUYX, OUX, ummyibcHas XapakTepUCTHKA,
nepexo/iHasi XapaKTepUCTHKA.

Onpenenenne PpPoBOro GUILTPa B IIUPOKOM U Y3KOM cMbIciie. CriocoObl peanu3anuu
nudposeix ¢unsTpoB. Ilporecc mpoexktupoBanusi MUGpoBbIX GUIBTPoB. CrocoObl 3amaHus
TpeboBaHui K IU(POBBIM PUIBTPaM.

Tema Ne 5
CrenanbHble TUTBL HTUPPOBBIX (PUIBTPOB



I'pynmoBast  3amepxka, (asoBas 3aaepxka. KUX-punptpel ¢ smHeiHOH @OUX
(loKa3aTeabCTBO CHUMMETPUYHOCTH M AHTUCUMMETPUYHOCTH HMIIYJIbCHON XapaKTepUCTUKU
st cinyyas KUX-punbrpoB ¢ nuuerinoit ®UX, ¢unbtpel Tuna 1, tuma 2, tuna 3, tumna4,
UX TOCTOMHCTBA U HEAOCTaTKH, pacronoxkeHue Hyneit KUX-punbtpoB ¢ nuueliHoil ¢azoii).
Bcemponyckatome  GWIBTpBl, WX CBOMCTBA M NpHUMEHeHHe. MUHHMaIbHO-(a30BbIe
U MaKCUMalbHO-(a30oBble cucteMbl. CUCTEMBI ¢ 0OpPaTHON CBSI3BIO.

Tema Ne 6
Cunte3 KUX-¢punbsrpos

TpeboBanwusi, MpeabsIBIsIEMbIE IPU CUHTE3€ 4YacTOTHO-m30uparenbHbix KUX-gumbTpos
(®HY, ©BY, IId, PD). Meroast cunresa KUX-punbTpoB (MeTon OKOH, METOJ YaCTOTHOM
BbIOOpKH, MeTo [lapkca-MaxkkieniaHa).

Cunte3 KUX-punbrpoB MeToq0oM OKOH (00mias (popMyIMpOBKa, ONpeNeleHUue OKHA,
3TaIbl CUHTE3a, sBiieHHe [ m00ca, o0mme CBOMCTBA U XapaKTEPUCTUKHA OKOH, IPUMEPHI OKOHHBIX
(GyHKUMH, JOCTOMHCTBa M HejocTaTku Meronaa). OnrtumansHoe okHO Kaifzepa (cyTh
ONITUMAIILHOCTH, TTAPAMETPHI, OTIPEIENISIONINE OKHO).

IloctaHoBKa 3ajauM ONTHMaJbHOTO CHHTe3a. Mepa Onuzoctu. YeOblmuéBckas mepa
onmsoctu. CpenHekBaaparuyeckas mepa 0in3octd. OCHOBHBIE ATalbl ONTUMAIbHOIO CHUHTE3a
mdpoBsix  ¢uwibTpoB. Cunrtes KUX-punptpoB Metogom [lapkca-Makkiemnana (oOmas
dopMyIHpOBKa METO/a, TeOpeMa dYepeloBaHHs, aJrOpPUTM 3aMeHbl Pemesa, TOCTOMHCTBA U
HesocTaTku anropurMma [lapkca-Makkiennana).

Tema Ne 7
Cunte3 BUX-¢punbtpoB

Metonpl cunreza BUX-¢unbtpoB (cuHre3 BUX-GmibTpoB Ha OCHOBE aHAJIOTOBBIX
bunbTpoB mpoTOoTUIIOB U cUHTE3 BUX-puiptpoB B 1mudpoBoit obmactu). CriocoObl 3amaHus
cneunpukanuii s cunre3a BUX-puibTpos.

AmnanoroBbie GmibTpel ipoToTUTbl. OMIETp batTepBopra (kBagpar AUX, nepenarounas
(GyHKIMS, HYJIM U TOJIIOCA, YacTOTa Cpe3a M €€ HaXOXKICHHE uepe3 crenuduranuu QuisTpa,
dTambl CWHTE3a (UIbTpa, BBIBOJ (OPMYJb Ha BBIYUCICHHE mopsiaka (uiubrpa). OuabTpsl
UeObmméBa tuma | w Tuma 2 (momuHOoMbl YeObimiéBa W WX CBOMCTBa, kBagpar AUX,
nepenaToyHas (QyHKUUS, HyJd U IOJIOCA, YacTOTa cpesa, dTambl CUHTe3a (UIIbTpPa, BHIBOJ
dopMynbl Ha BBIYHCICHHME TOpsAKa GWIbTpa). DIUIMNOTHYECKUH QuiabTp wuiu  QuibTp
3onotapeBa-Kayapa (smmuntuueckne GyHkumu Sxkobm m mx cBoiicTBa, kBajgpaT AUX, cyTh
ONITUMAJILHOCTH (PUIIbTpa, popMyIia sl BHIYUCICHUS TOPSIKA GUIIBTPA).

Cunre3 BUX-bunbTpoB Ha OCHOBE aHAIOTOBBIX (GHIBTPOB mpoToTUoB. CBoHCTBa
oToOpakeHHsI, MpPeoOpPa30BHIBAIOIICIO aHANOTOBBI (GuiubTp B IH@poBoi. J[Ba cmocoObI
nepexoga or aHaigoroBoro ®HY k xemaemomy 1udpoBOMYy, YacCTOTHO-U3OHUPATEIHHOMY
¢uneTpy: ®HY, ®BY, IId, PO. Meron HHBapHAHTHOTO MPeoOpPa3OBaHHUA HMITYJIbCHON
XapakTepucTuku (00mas GopmMyIupoBKa).

bununeiinoe z-npeoOpas3oBanue (obmas GopMyIupoBKa, rpaduueckasi HHTEpIpeTaIus,
KOHGQOpPMHOE OTOOpa)keHHe, CBONCTBA, COOTHOLIEHHE MEXIy YaCTOTHBIMH IIKaJaMu
aHaJIOTOBOTO M LU(POBOro (pUILTPOB, JOCTOMHCTBA M HENOCTATKUM METO/A, JTalbl CHHTE3a
udpoBoro GuIbTpa HA OCHOBE JAHHOTO METO/IA).

Cunte3 BUX-punbTpoB B mudpoBoii obractu. Metoa pa3MelieHus: HyJel U MOJI0COB
(o6mrast opMyIUpPOBKA, TOCTOMHCTBA M HEAOCTATKH, MPUMEP CHHTEe3a IudpoBOro GuibTpa Ha
OCHOBE JIAHHOT'O METO/1a).

Tema Ne 8
WNuTtepnonsmws, neuuManus 1 6aHKu GUIBTPOB



Metonpl U3MEHEHUs 4acTOThl JUCKpeTH3auuu. llemu nenMManuu ¢ LEI0YMCIEHHBIM
kodpurmenTom M. [lpoekTupoBaHue W peanu3anus aernuMmartopa. Llemn HWHTEpHONSIUU C
LIEJIOUUCIIEHHBIM Kodpduuuentom L. IIpoexTupoBanue u peanusanus uHTEpnonsropa. Llenu
npeoOpa3oBaHUs YaCTOTHI C PAlMOHAIBLHBIM K03 pummentom L/M.

MHorockopocTHble TOXxAecTBa. banku ¢uibTpoB. PaBHOMepHBIN OaHK (GUIBTPOB. L-
nonocHeld KUX-dwmnetp. [IByxkaHanbHBIA OaHK (UIBTPOB (CTPYKTYpPHAas CXeMa, BBIBOJ
YCIIOBHSI TOYHOT'O BOCCTAHOBJICHUS ).

Tema Ne 9
Teopus BeiiBneT-npeodpazoBaHus

OcHOBHBIE TPOOJIEMBI MPAKTHYECKOTO HCIIOJNB30BaHUS —TpeoOpazoBanust Dypee.
Omnpenenenue  BeiBiera.  Iloctpoenune — BeiiBner-Oaszuca.  HempepbsiBHOe — BelBieT-
npeoOpa3zoBanue. JluamHoe BeiiBieT-ipeoOpazoBanre. (OCHOBHBIE TIPU3HAKK BEUBIIETA.
OcHoBHBIE CBOMCTBa BeiiBrneT-aHanu3a. [{UCKpeTHOEe BeWBIET-peoOpa3oBaHHe M €ro CBA3b C
KpaTHOMacmTaOHbIM aHamu3oM. Macmrabupyomas ¢yaknus. BeliBner-gynkmnus. beictpoe
BeliBNeT-npeoOpa3oBanre. YacTOTHBIM TOIXOJ K BBHINOJHEHUIO BeEHBIET-IpeoOpa3oBaHus
(amroputv Maia). Mneonorust mocTpoeHus anroputMa (UIbTpalud Ha OCHOBE BEHBIICT-
npeoOpazoBaHus (OCHOBHBIE ATAIMbl U TAPAMETPHI).

Tema Ne 10
Teopus amanTuBHOW QHUIBTpaIAN

AnantuBHbId QWIBTp. OCHOBHBICE KOMIIOHEHTBI, BXOJSINIAE B COCTaB aJalTHBHOTO
bunbpTpa. AnropuT™M OBICTpEiIero cmycka. AJanTUBHBIN alTOPUTM HAaWUMEHBIINX KBAaJIpaTOB U
ero cxoauMocTb. IIoBEpXHOCTH NPOU3BOAUTENBHOCTH. IIpuMepnl NPUIOKEHUH aJalTUBHOU
00pabOTKH CHUTHAJIOB (3a7a4a CUCTEMHOUN UACHTHU(UKAIINH, 3a7a4a MOTABICHHUS y3KOIOJIOCHON
MOMEXH B IMIMPOKOIOJIOCHOM CHTHAJIC, 33a][a4a MMOAaBIICHHUS IIIMPOKOIIOIOCHOW MMOMEXH Ha OCHOBE
aJJaNTUBHOTO CAMOHACTPAUBAIOIIETOCS (QUIBTPA).

Tema Ne 11
QunbTpanys U yiaydieHne n300pakeHuii (OMIHOHAIBHO)

Ob6paboTka M300pakeHUi. YiydlieHHEe W BOCCTaHOBJIEHUE H3o0paxeHuid. Lludposoe
n3o0pakenne kak (yHkmusa. [louemy wu300pakeHHEe MOXKET MOJIyduThbes Tuioxo? ToHoBoe
pacrpenenenue U rpajalioHHble npeodpazoBanus. OuinbTparus u3o00paxenuil. Buasl nryMmos.
Macka u Beca. Kpocc-koppensuus u cBeptka. Henmunelinas gunbrpanus. MeauaHHbIN QUIBTP.
Jletanu peanu3anuy KpOCC-KOPPENIALUU U CBEPTKH.

[IpeobpazoBanne Dypre. baszucHbie (yHkIMU npeodpazoBanus Dypee. JluckperHoe
npeoOpazoBanue Pypne u ero obpamenue. MupopmMaTuBHOCTH (hazbl U aMIUIUTY 6. Teopema o
CBEpTKE U (PHIIbTpaAIlMs B YaCTOTHOM 00JIaCTH.

Cnucok J1abopaTopHbIX padoT

Cunre3 mudpobix KUX-huasTpoB METOI0M OKOH.

Cunte3 nudposbix BUX-puabTpoB MeToJ0M OUIMHEHHOTO Z-IPe0Opa30BaHHUA.
Cunre3 ontuManbHbIX 110 YeobiméBy KUX-puibTpos.

MHuorockopocTHas 1udpoBasi 00padOTKa CUTHAIIOB.

O6paboTka cUTHAJIOB HA OCHOBE BEUBJIET-TIPE0OpPA3OBaAHMS.

[Tpumenenne aganTUBHON QUIBTpAK B 00pab0TKe MU(PPOBBIX CUTHAJIOB.

S



5. O6pa3oBare/ibHbIe TEXHOJIOTHH, B TOM 4YHCJ€ TEXHOJOTHH IEKTPOHHOTO 00y4eHHS W
AUCTAHIMOHHBIE 00pa3oBaTe/IbHbIe TEXHOJIOTHMH, HCHOJb3yeMble NPH OCYLIEeCTBJIEHHH
00pa30BaTeIbHOrO NMpoIecca Mo JUCIUNIUHE

B mporecce 00ydeHHS COOTBETCTBYIOIIEH IUCHUIUIMHE HCIONB3YIOTCS CIEIyIOIIHe
00pa3oBaTebHbIC TEXHOJIOTUHU:

BBoaHasi Jeknus — JaeT MepBOE  IIEIOCTHOE TNPEACTaBICHHE O JAUCLHUIUIMHE
U OPUCHTHUPYCT CTYyACHTA B CHUCTCMC HU3YUCHUA I[aHHOﬁ AUCHUITJINHBI. CTYIIGHTI)I 3HAKOMATCA
C Ha3HAYEHHEM W 3aJladyaMH Kypca, €ro pOJIbIl0 M MECTOM B CHUCTEME YYEOHBIX TUCIUILINH
U B CCTEME TMOJTrOTOBKM B IiesioM. JlaeTca KpaTkuil 0030p Kypca, UCTOpHsI Pa3BUTHUS HayKu
U MIPaKTUKH, JOCTIDKEHUS B OTOM cdepe, HMEHa U3BECTHBIX YyUYEHBIX, H3JararTcs
MEPCICKTUBHLIC HAITPABJICHUA HCCHGI{OBaHHﬁ. Ha »toit JICKIIUN BBICKA3bIBAKOTCA MCTOAUYCCKUC
U OpraHU3aIl[MOHHbIE OCOOCHHOCTH PAa0OTHI B paMKax NaHHOW MUCIUIUIMHBI, a TaKXe JaeTcs
aHaJIN3 PEKOMEHIyeMOH yueOHO-METOINIECKOM JTUTepaTyphl.

AkafeMuyeckas JeKIUs (MU JEKIHs 00Iero Kypca) — MocieJoBaTeIbHOE U3I0KEHHE
MaTepuaia, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO B BHAE MOHOJOTra TPETOAaBaTesl.
TpeOGoBaHusi K akaJeMHUYECKOW JEKIUU: COBPEMEHHBI HAy4YHBbI YpPOBEHb U HACHIIIEHHAsS
UHPOPMATUBHOCTh, yO€IWTENbHAs apryMEeHTalus, IOCTYIHas W TOHSATHas pedb, 4YeTKas
CTPYKTypa U JIOTHMKa, HAJIU4YUE SPKUX MPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHMHIA,
¢dakToB.

JlaGopaTopHoe  3aHsiTHe —3aHITHE,  HANpPaBIEHHOE HAa  SKCIEPUMEHTAIBHOE
MOATBCPKACHUC TCOPCTUUCCKHUX MOJIOKEHUH.

KoncynbTanusi — 3aHsATHE Tepel MPOBEACHHEM 3adyeTa, Ha KOTOPOM MPOBOIUTCS
KOHCYJIbTUPOBAHHE 10 U3yYCHHOMY MaTtepuaty, (popmam 3aaHuil UTOTOBOTO KOHTPOJISI, OTBETHI
Ha BOIMPOCHI CTYJCHTOB MO JUCIUILIAHE.

6. IlepeyeHb JHIEH3MOHHOTO M (WJIH) CBOOOJHO PACIPOCTPAHSIEMOr0 IPOrpaMMHOIO
ol0ecrieyeHusi, MCNOJb3yeMOr0 IPH OCYLIECTBJIEHHMH 00pa30BaTeJbHOIO Ipouecca II0
AUCHMILIHHE

B mpomecce ocymectBieHus — 00pa3oBaTENbHOrO — MIpolecca MO0 JUCLMIIIMHE
UCIOJIb3YIOTCS:

Ui OPMHUPOBAHUS MAaTEPHAJIOB I TEKYLIEro KOHTPOJIS YCIEBAEMOCTH M MPOBEICHUS
IPOMEXKYTOUHOM aTTecTauu, Juist opMHUpPOBAHUS METOAMYECKUX MAaTEPUAJIOB MO JUCIUILINHE!

- mporpammsl Microsoft Office;

- Adobe Acrobat Reader.

7. IllepeyeHb CcoOBpeMeHHBIX MNPO(eCcCHOHANBHBIX 0a3 MaHHBIX U HWHQOPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX IIPH OCYILIECTBJIEHUU 00Pa30BaTeJLHOI0 MpoLecca no
JUCHUIIMHE (IPU He0OXO0UMOCTH)

B mpouecce ocymiectBieHuss 00pa3oBaTENbHOTO — Ipolecca MO AUCHUILIIMHE
UCIIOJIb3YIOTCS:

ABTOMAaTH3UpOBaHHAS OubIMoTEeYHO-NH(POPMAITMOHHAS cucremMa «BbYKU-
NEXT»http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOW W  JONOJHHUTENbHOW  y4eOHOW JHTEepaTrypbl, PpecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHHKAIIUOHHO ceTn «HMHTepHeTr» (IPH HEO0XOAMMOCTH),
PEKOMEHYeMBbIX 1JIs1 0CBOCHHUS JHCIHIIIHHBI

a) OCHOBHAs JIUTEepaTypa

1. bproxanos 0. A., TlpuopoB A.JI., xuran B. 1., Xpsmes B. B. OcnHoBsl 1udpoBoi
o0paboTku curHanoB: yue0. mocobue. — SpocmaBne: Apl'Y, 2013. — 343
c.http://www.lib.uniyar.ac.ru/edocs/iuni/20130703.pdf




2. Ilpuopos A. JI., Bonoxos B. A., JlaBperTseB A. M. OcHOBBI In(ppoBOiT 00OpaOOTKU CHTHAJIOB.
JlaGopaTtopHblif ~ mpakTukym:  yueb6. mocobue. —  SpocmaBis:  BVYHI[ BBC
«BBA um. mpodeccopa H. E. XKykosckoro u 0. A. I'arapuna» (pumman), 2012.— 195 c.

0) HOMOJIHUTeIbHAS JIUTEpaTypa

1. TapakanoB A. H., Xpsmes B. B., Ilpuopos A.JI. ApantuBHas uudpoBas o0OpaboTka
curHaioB: y4e0. mocobue. — SApocnasnb: SApl'Y, 2001. — 134 c. [DnekTpoHHBIH pecype]. -
URL: http://www.lib.uniyar.ac.ru/edocs/iuni/20010738.pdf

2. bproxanos 0. A., TIpuopor A. JI. I{udpossie ¢uibTpsl: y4ed. mocobue. — SpociiaBib:
Apl'Y, 2002.— 287 c.http://www.lib.uniyar.ac.ru/edocs/iuni/20020461.pdf

3. bproxanos 0. A. [{udpoBbie 1ienu ¥ cUrHANBL: y4el. mocodue. 2-e¢ u3a. — Spocnasib: SAplY,
2005.— 153 c.http://www.lib.uniyar.ac.ru/edocs/iuni/20050703.pdf

4. Bbproxanos 1O. A. JIabopaTopHslii mpakTHKyM 10 Kypcy «L{npoBbie nenu u CUrHaib»: y4aeo.
nocobue, 2-¢ U3 — SIpocnaBib: Spl'y, 2007.— 139
c.http://www.lib.uniyar.ac.ru/edocs/iuni/20070799.pdf

5. Xpsmes B. B., Ilpuopos A. JI., Bonoxos B. A. OcHoBBl Teopuu 1eneil: COOpHUK 3aaay. —
SApocnasne: Apl'Y, 2008. — 119 c.http://www.lib.uniyar.ac.ru/edocs/iuni/20080730.pdf

B) pecypcsl ceTn «UHTEpHET»:
1. DnexkrponHas OubauoTeka yueOHbIX MaTepuanon Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

9. MarepuanbHO-TeXHU4YeCKas 0a3a, He00OX0AUMAs VIl OCYLIeCTBJIeHHs 00pa30BaTeIbHOI0
npouecca no JUCHUIINHE
MarepuanbHo-TexHUYEeCKas 0aza, HeoOXoauMast ISl OCYIIECTBICHHSI 00pa30BaTEIHLHOTO
npoliecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTaB CIELUAIbHbIE TOMEIIECHUS:
— yueOHbIe ayJUTOPHUH ISl POBEACHUS 3aHITUI JEKIIMOHHOTO THIIA;
— y4eOHbIE ayAUTOPHUH JUI IPOBEACHUS Ta00paTOPHBIX padoT;
— yueOHbIE ayIUTOPWUU Ui TPOBEACHUS TPYINOBBIX U  WHAUBUAYAIBHBIX
KOHCYJIbTallUH,
— yueOHblE ayAUTOPUM MJI TPOBEACHHS] TEKYIIEro KOHTPOJSI U MPOMEKYyTOUYHOM
aTTecTaluy;
— TIOMEUIEHUS JIJIsl CAMOCTOSITEIbHONU paboThI;
— TOMEWICHHS JUIS XpaHCHHS W NPOPHIAKTUYECKOTO OOCITYKMBAHHS TEXHUYECKHX
CpencTB O0OydeHHS.
[Tomermenust 1jis CaMOCTOSITENBHON pa0OTHl OOYUYAIONIUXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUsl K ceTu «VHTepHeT» M obecrieueHueM ocTyna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alny.

ABTOD:
JoueHT xadenpsl paguorexHudeckux cucrem, K.T.H. A.H. Kpenen



IIpuioxenne Nel k padoueil nporpamMme AUCHHUIIMHBI
«OcHoBbBI IU(PPOBOIi 00PAOOTKH CHTHAJIOB)

®oHJ O1IEHOYHBIX CPEICTB
AJ1s NPOBeieHUsl TeKylleil 1 MPOMeKYTOYHOM aTTeCTAllUH CTY/IeHTOB
10 JMCHHUIIHHE

1. KoHTpoJbHbIE 3aJaHUs U MHbIE MAaTEePHUAJIbI,
HCMoJIb3yeMble B Mpoliecce TeKylleld aTTecTaluu

YcTHbIl onpoc

Y CTHBIN ONPOC MPOBOAMUTCS IO BOIIPOCAM K 3a4€ETY.

Kpurtepnu onieHuBaHus 0TBETOB Ha BONPOCHI OIIPOCa

Iloporosslii ypoBeHb IponBunyTHIN Breicokmnii
Kpurepunii (Ha YPOBEHb YPOBEHb
«YAOBJIETBOPUTEIBHO») (Ha «xX0po1IO0Y») (Ha KOTJIMYHOY)
CooTBeTcTBHE Xots Obl yactuunoe (ke | [TomHoe ITonmHoOE

0TBETA BOMPOCY

omHocAweecs K 60npocy
He noouexcum nposepie)

ITo1HOTA OTBETA

oomee %

Bonpoc packpsiT Ha 50 u

TOHKOCTEN

OTBeT ITOYTH ITOJHEIHN,
0e3 omnboK, He
XBaTaeT OTAEIbHBIX
DJICMCHTOB U

OTBeT IIOJIHEBIN U 0€3
[0)1105(010)'8

3amura Ja00paTOpHBIX padoT

[lepen BeITONIHEHHEM Ja0OpaTOPHBIX pabOT HEOOXOAMMO CAATh TEOPETUUECKHUI
OTBETUTHh KpaTKO, HO BEPHO Ha BOMNPOCHI W3 CIHUCKAa BOMPOCOB K 3adery,
OTHOCSIIHECS K TEME JaHHOU paboTHI.

MUHUMYM —

B xoxme

3alIUThI

n1abopaToOpHOit

paboThI

HE00X0 MO

IIPOJEMOHCTPUPOBATh

AZICKBATHOCTDb PE3YJIbTATOB, a TAKXKE OTBECTHUTH HAa TUIIMYHBIC BOIIPOCHI U BOIIPOCHI IO TEMC.

Kputepun onieHuBaHus 0TBETOB HA BONPOCHI NIPH J0NycKe

U 3ammTe JJa00paTOPHBIX padoT

. IHoporoserit IpoaBuHYTHIN Bricoxkuii
Kpurepnii
YPOBEHb YPOBEHb YPOBEHb
OtBetbl Ha | [IpaBunbHbIe 0TBETHI | [0HBIE OTBETHI Pa3BépHyThIEC, KOPPEKTHBIE
BONPOCHI | Ha OOJBIIMHCTBO MPaKTUYECKHU Ha BCE OTBETHI HAa BCE BOIIPOCHI, C
npu BOITPOCOB, OJHAKO, BOITPOCHI C OTCBIJIKAMH K HAUMEHOBAaHUSAM
JAOMyCKe U | U3JUIIHE KpaTKue HE3HAUYUTEJbHBIMU 1 (OpMYJIUPOBKAM 3aKOHOB,
3alMTe | WIK C OIIMOKaMu B HEJIOCTaTKaMH U yKa3aHUEM METOJIOB,

TCPMHUHOJIOTUH.

HEKOTOPOW HEXBATKOU
TEPMHUHOJIOTUYECKOM
JIEKCUKHU

ApryMCcHTAalUA JIOTrUMYHasd.
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KpuTtepun oueHnBaHNs BbINOJHEHUS U 3AIIUTHI 1a00PATOPHBIX padoT

BrimonHeHne paOboThI OIICHUBACTCSI OMHAPHO («3aUTEHOY»/«CHE3a4TECHOY):

«3auTeHo» - BBIMIOJNIHEHBI BCE YCIOBHS 3aJaHus, Nporpamma paboTaeT, BBLAAET
AZICKBATHBIC PC3YyJIbTaTbl, OTBCTbI HA BOIIPOCHI IMpPU 3alIUTC KOPPCKTHLIC, JaH OTBECT Ha BCC
BOIIPOCHI.

«HezauteHo» - 3a1aHue BBITIOJIHEHO HE MOJIHOCTHIO, TIPOTrpaMMa He paboTaeT MiTh BBIAAET
HeaJICeKBaTHBIC PE3yJIbTAThI, JaH OTBET HE Ha BCE BOMPOCHI HITU OTBETHI MPH 3aIIUTE HEBEPHBIC.

HroroBasi omeHka 3a J1abOpaTOpHYIO pabOTy OIpENeNseTcsl OIEHKOH 3a OTBETHl Ha
BOIIPOCHI, TIPY YCJIIOBUH, YTO 32 BBHIIIOJHCHUE TIOYYCHO «3a4TEHO.

Tect mo Teme Ne 1
Beenenue B kypc «OCHOBBI IIU(PPOBOIT 00paOOTKH CUTHAIIOBY

l.Yto sBmseTCSs TpPEUMyIIECTBAMH B  HCIONB30BAaHUM LU(POBBIX  CHUTHAIIOB
nepej aHaJIoroBeIMH? BriOeprTe paBUIbHBIN OTBET (OTBETHI).

a) L{udpossie curHambl MOKHO JIETKO XPAHUTb.

0) O0paboTka U(POBBIX CUTHAIOB MOXKET OBITh JIETKO PEATN30BAHHON B COBPEMEHHBIX
KOMIIBIOTEpaXx.

B) ®Ou3nyeckue BeIMYUHBI OT MPUPOJIBI MTPEICTABUMBI IN(POBBIMHA CUTHAIAMHU.

r) Hudpossie curnansl conepxart 60sblie HHGOPMAaIIUU, YeM aHAJIOTOBBIE.

2. Kakoii (kakue) u3 ciaeayIouxX CUTHAIOB SIBISETCA (SBISIOTCS) IUPPOBBIMU?
a) ®ororpadusi, moayueHHas ¢ ucnonbzoBanuem [13C-maTpuiibl.

0) My3bika, mpociaylaHHas 3pUTEISIMU Ha )KUBOM KOHILIEPTE.

B) My3bika, 3anucannas Ha LP (aurn. LongPlay) mnactunky (BuHWI).

r) CTpanuiia B OOBIYHON KHUTE.

3. Han cur”an x(n) , KOTOPBIN UMEET CICTYIOUUN BU/I;
0, ecrun<Qun>4,
(-1)"n, ecrun=1,2,3.

[lycte  mepuoAwueckoe  TOBTOPEHHE  ATOrO0  CHTHAJAa  33JaeTCs  BBIPAKCHHEM:

x(n) =

o0
y(n)= Zx(n+7k). Haiitu sHepruro u MomHOCTh curHayioB x(n) u y(n). OTBETHI 3amucaTh
k=—o0
JUISL KaXZ0ro ciiydas IIOCI€ 3Haka paBHO. FE, = , P = , E y = s
P, =

4. PaccmotpuMm curHan x(n) =0(n)+20(n—1)+38(n—2). OO6paboraem curHan x(n)
C UCTOJIb30BAaHUEM CIIEAYIONIEro (GuiIbTpa:
y(n) = x(n)+x(n—-1) .
2
Bri6epute npaBUIbHBIN OTBET (OTBETHI).
a) Brixo B MOMEHT BpeMeHH # =3 He 3aBUCHUT OT BXOJla B MOMEHT BpeMeHH 7 = 1.
0) Boixon 11 MOMEHTOB BpeMeHu 7 > 4 Bceraa paseH ().

B) y(n) =8(n)+28(n—1)+58(n—2)+38(n—3).

5. PaccmoTpum GuUIbTp Ha pUCYHKE MTPEACTABICHHOM HIIKE.
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x(n) a b y(n)

Kakoe u3 crnenyromux BeIpaKCHUH CBSI3bIBACT BXOJ U BBIXO (pusibTpa?
a) y(n)=(bax(n)+x(n—1))+ (cx(n—3)+ x(n—4)).
0) y(n)=b(ax(n)+x(n—1))—(c+1x(n-23).
B) y(n)=abx(n)+bx(n—1)+cx(n—3)—x(n—4).
r) y(n)=b(ax(n)+ x(n—1)) —(cx(n—3)+ x(n —4)).

6. My3bIka, 3amucaHHas B CTYJUH, COXpaHeHa Kak mudpoBas MOCIeI0BATEIbHOCTh Ha
CD (anrn. Compact Disc). AHAJIOTOBBIM CUTHAJ, OTIMCHIBAIOIINN MY3bIKY, UMEET JUTUTCIHLHOCTh
2 MMH. M TpPOAUCKPETH3HPOBaH ¢ dYacTtorod f;=44100 I'u. Kakoe KkomuMuecTBo OTCYETOB
coxpaneno Ha CD B mpenmnonoskeHuu, 4to ayauodaiin sBisercs MOHOPOHUYECKUM, TO €CTh

COJICPXKUT OJIUH KaHail. OTBET 3amucaTh MOCJIe 3HaKa paBHO.
Yuciio ocyeToB =

7.YTo ABIsSETCS MUHUMAJIBHBIM IEPUOAOM P Ccursaia e/ (M/N)2mn

BenuuuH M u N ? OTBeT 3anucarh Mocje 3HaKa paBHO.
ayM =1, N=3, P=
6) M=5,N=7, P=
B) M =35, N=15, P=

AJIg CIICAYIOIUX

8. [Ipocnymiaiite akkop/l, CTEHEPUPOBAaHHBIN C MCMHOJb30BaHUEM anroputma Kapmiyca—
Crponra. Kakast u3 neceH HU»ke HaUMHAETCS C 3TOr0 akKopa?

a) TheWho — Won'tgetfooledagain.

6) Rolling Stones — Wild horses.

B) Ramones — Listen to my heart.

r) The Beatles — A hard day's night.

9. IlpociaymaiiTe  cAeAyONMi  My3bIKAIbHBIM  (parMeHT, WMCIOIMHUNA  YacTOTY
muckpermzanu 44100 ['n. Bam mpenoctaBieHo ueTbipe 0OpaOOTaHHBIX BEPCHUU  ITOTO
¢parmeHTa. B KakoM W3 HUX CIBIIIHBI HCKAKCHUS, CBS3aHHBIC C HAJIOKEHUEM CIICKTPOB,
BO3HMKAIOILIEM ITPU OHM>XKEHUH 4acTOThl Juckperuzanuu 10 8000 I'm.

a) IlepBbIit 00paboTaHHBIN (HhparMeHT.

0) Bropoii oO6paboTaHHbIl hparMeHT.

B) Tperuit 06paboTaHHbIi (HparMeHT.

r) UeTBepThlit 00paboTaHHBIN (hparMeHT.

3ameuyanme. B ciydae TpyagHOCTe TpuM  aHanmM3e 3BYKOBBIX (DaiiJIoOB  MOYKHO
BOCIONIb30BaThes nmaketoM MATLAB nns pemenus nanHoi 3agaun. Ko MoXeT BBIMISAETh Tak,
KaK TPEICTaBJICHO HUXKE.

x = audioread('triangle original.wav');

12



sound(x(1:6:end,:),7350)

[IpuBeneHHbIN parMeHT KO/a HE SBISICTCS TOYHBIM, TaK KaK 4acTOTa JUCKPETH3AIUH B
HEM YMeHbIIaeTcs He B 5,5 pas, To ecthb 10 8000 ', a B 6 pa3, To ecth 7350 I'i1 (7151 IPOCTOTHI).

10. PaccmoTtpuM  My3bIKaIbHBIM  dparMeHT. BbimonHMM Hal HUM  OINEpaIUio
TUCKpPETH3aIlMK 110 YPOBHIO (KBaHTOBaHWE). B KkakoM U3 cienyrommx o0pabOoTaHHBIX
(bparMeHTOB YUCIIO YPOBHEHM KBAaHTOBAHUS HAaUMEHbIIIEE.

a) IlepBbIit 00paboTaHHBIN (HhParMeHT.

0) Bropoii oO6paboTaHHbIl hparMeHT.

B) Tperuit 06paboTaHHBbIH (HparMeHT.

r) UeTBepThlit 00paboTaHHBIN (hparMeHT.

3ameuanue. [Ipyu BEITIOTHEHNH 3aaHusI PEKOMEHIyeTCs opaboTarh ¢ (aiioM quant.m,
KOTOpBI HAXOAWTCS B mamke. V3MeHeHHe B Koie 4uclia OUT A MPECTAaBJICHUS KaXA0ro
orcyera (numberBits) Mo3BoJIIET U3MEHATH YMCIIO YPOBHEH KBAHTOBAHMUS.

Tect mo Teme Ne 2
Huckpernoe npeobpazoBanue Dypoe. beicTpoe npeodpazoanne Oypoe

1. Ilycte x(n) — 3TO mOcCHeAOBATENBHOCTh, @ X (k) — 3TO AMCKpPETHOE MpeoOpa3oBaHUE

®ypoe (AI1D) sToit mocnepoBaTenbHOCTH. BriOepruTe MpaBUIIbHBINA OTBET (OTBETHI).
a) Ecmu nmpumennts JII® aBaxasl Kk curHamy x(n), TOIyddTCs OOpAICHHBIA BO

BPEMEHHU CUTHA, TO ecTb X(N —n).

2%
0) [Tycts curnan x(n) = cos[ﬁLnj, rae N — juMHaA CHrHajia, a L — IEJ0€ YHCIIO.

k-1
Torma X(k)=4 2
0, uHaue.

2%
B) [Tycth curnan x(n) = COS(W Ln +q)j ,rne N — IiuHa CUTrHalIa, a L — LIEJI0€ YUCIO.

Eej(p, k=L,
2

Ecm N # 2L, toraa X(k) = %e‘f@, k=N-L,

0, wHaue.

r) Ecou  npumenurs JAII® gBaxnael K curHany  x(n), TMOJXYYUTCS CHUTHA

_ [ Nx(0), n=0,
)= Nx(N —n), unaue.

2n
j—nk
2. Paccmotpum 6asuc ®ypre wy(n)=e NV, 0<n, k < N —1. Beibepute npaBuibHblii

OTBCT.
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a) Beibepem nBa mo0bIx Bekropa w;(n) m w;(n) Gasuca @ypee. ITH BeKTOpa BCeria
OpPTOTOHAJIBHBI, €CIHM I # j, a CKaIIpHOE MPOU3BEACHUE OTHX BEKTOPOB TOAUYMHSICTCS
N, i=],
BBIpaXKCHUIO (W; (1), w;(n)) =
0, uHaue.
6) Beibepem z1Ba moObIx BekTopa w;(n) W w;(n) 6asuca ®dypbe. ITH BEKTOpa BCeria
SBIIIIOTCS.  OPTOHOPMAJIBHBIMM, €CIM [ # j, a CKaIIpHOE TMPOU3BEJICHHE O3TUX BEKTOPOB
N, i=],
NOXUMHSETCS BRIPaKEHHIO (W; (1), w;(n)) =
0, mnHaue.
B) BoiOepem 1Ba mo0bIx BekTopa w;(n) u w;(n) 6asuca Dypbe. ITH BeKTOpa BCera
SIBIISIIOTCSI  OPTOHOPMAJIBHBIMU, €CJIIM [ # j, a CKaIIpHOE IPOU3BEICHHE 3TUX BEKTOPOB
L, i=j,
NOAUMHSCTCS BRIpaKeHHIO (W; (1), w;(n)) =
0, mHadge.
r) OpTOroHanbHOCTh BEKTOPOB 3aBUCUT OT JIMHBI N Oa3HCHBIX 3JIEMEHTOB.

3. PaccMOTpUM TpH CUHYCOMJIBI JUIMHBI N = 64, IpeacTaBIeHHbIE HA PUCYHKE HIDKE.
Cunycounma yq(n) obOo3HaueHa Ha PHUCYHKE CHHHM LBETOM, )p(n) — 3eneHelM, y3(n) —
KpacHeIM. Tak e pacCMOTPHM CyMMYy OTHX CHHYCOMJ W 0003HauuM ee uepe3 x(n).

[Ipennonaras, uro JAI1® curnana o6o3HavaeTcs 3arJaBHbIMU OyKBaMu, HapuMmep, JJIsi CUTHAIA
a(n), AII® — A(k), BeiOepuTe MPaBUILHBIA OTBET (OTBETHI) M3 BAPHUAHTOB IPEIICTABICHHBIX

HIDKE.
N/2, k=0,
a) Y3(k)=<N/2, k=064,
0, wHaue.
-16j, k=38,
0) Yo (k) =116/, k =56,
0, mHaue.
N, k=460,

0, uHaue.

B) Y1 (k) :{
T) ||x(n)||§ = ||X (k)”; =12800. 3pmecb UCHONB3YIOTCA  CIEIyIOIIHE O0OO3HAYCHUS:

x5 = (xn), x(m)), [X |5 = (X k), X(h)).
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4. Brimonuure B MATLAB KOJI, KOTOPBII HaXOIUTCSI B daiine
fft_train_whistle.m B mnanke ¢ TecToBbIM 3amaHueM. JlaHHBIA KO TMO3BOJISET
NPOAHAIM3UPOBATh IMOBEJCHUE CHTHAlla IApOBO3HOTO TyJKa B YaCTOTHOW W BPEMEHHOU
o0nacTsX. AHaIU3 aMIUTUTYIHOTO CIIEKTPa MOKa3bIBAET TO, YTO CHTHAJ T'yJIKa COCTAaBJISIOT TPU
OCHOBHBIC 4acTOThI. ONpeIeIUTe 3TH YaCTOTHI.

IIepBas yacrora: T
Bropas gacrora: I'm.
Tperps yacrora: I

3ameuanmue. [Ipy BBIIOTHEHWN 3aJaHusi OOpaTHUTE BHUMAaHUE Ha BBIXOJHBIC JAaHHBIC
HI0CJIe TeHepalun Koja. B nepByro ouepenb HE0OOXOIUMO 0OpaTUTh BHUMAaHHE Ha MEPEMEHHBIC,
Haxozsmpecss B Workspace makera MATLAB: AS — amrumatyasslii cniektp curHana, PhS —
(a30BBIl CIIEKTp CUTHANIA, S — aHATM3UPYEMbI curHana, FS — yacrora AUCKpeTU3aluy CUrHAIa
(curnan Ha IIK npeacraBiaen B uudpoii popme!).

5. Ucnone3ys komanay runftft_dtmf.p sanycrure B MATLABp-daiin (anaixor m-
daiina, HO CO CKPBITBIM KOJOM), HAXOJSIIMNCS B TANKe C TECTOBBIM 3aJaHHEM. 3aITyIleHHBIN
KO/ TO3BOJIMT CrE€HEpUpOBaTh JBYXTOHAJIbHBIH MHOro4acTOTHbIH curHan (anria. Dual-
ToneMulti-FrequencySignaling — DTMF), ucnons3yemslii 11si Habopa HOMEpa B aHAJIOTOBOU
tesneponnn (ccpuika). Ilpu BBIMOIHEHHMH KOJa IeHEPUPYIOTCS TpU LU(PBI, PacloyiOKEHHbIE B
orpeneNieHHOM Tmopsiake. Mcmonms3yss auckpeTHoe mpeoOpazoBanne Dypbe, HE0OX0IUMO
OTIPENIeNIUTh 3TU LIU(PBI, a TAKXKE MOPAIOK UX T'eHEPALIUH.

udps! B mopsiiKe reHeparim: .

3ameuanme. [Ipy BbIOMHEHMU 3aJaHMsl OOpaTUTE BHMMAaHUE Ha BBIXOJHbBIC JAHHBIE
noclie reHepanuu konaa. Bo-nepBrix, qBa rpaduka: rpaguk orudaroIeid Curaana B0 BpeMEHHOU
obmactu u rpaduk orubaromeil ero aMIIMTyAHOro crekTpa. Bo-sropeix, B Workspace nakera
MATLAB Haxoasarcst Tpu mnepeMeHHble: AS — aMIUIMTYJHBIA crekTp curHama, dtmf —
aHaJM3UpPyeMbIil cUrHall (TpU CreHepupoBaHHbIe LU(PBI, pa3eleHHble nay30il), FS — yacrora
muckperuzanuu curtana (curiaa Ha IIK mpencraBiaen B nudpoii ¢popme!). IlepBas nudpa
3anucaHa B siuerikax 1-22050 Bekropa dtmfF, Bropas — 33076-55125, tperbs — 66151-88200.
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ITosTOoMy ecim HEOOXOAUMO OOpaTUTHCS, HAIPUMEDP, KO BTOPOM IMdpe HyKHO HCIIOIH30BATh
komanay dtmF(33076:55125), a 11 BBIUKCIICHUS aMILIMTYIHOTO CIIEKTPa B 3TOM CiIydae
MOYKHO BOCIIOJIb30BaThes komanpoi abs (FFe(dtmf(33076:55125))).

6. Ha pucyHke HWXKe TMpeACTaBIE€Hbl  YeThIpe  H300pakeHUs,  IOJyuYEeHHbIE
c ucronb3oBanueM koxa TFE_Image.m, Haxoismierocs B Mamnke C TECTOBBIM 3aJaHHEM.
Onpenenutbh Kakoe M3 HM300pakeHUH MNpencTaBisgeT NPUOIMKEHHE HCXOJHOTO HAaMMEHBIIMM
YHICIIOM 0a3UCHBIX (PYHKIUH, NCTIOIB3YEMBIX IPH BBIYUCICHUU 00paTHOTO ByMepHOro JI1D.

B

3ameuanue. [Ipu Bpruuciennu npsmoro u ooparnoro I1D mudpoBoro mzobpakeHus
x(n,m), pasmepa NxM , rae N — 4ucio CTpOK, a M — YHUCIO CTOJIOIOB, HCIOIB3YIOTCS

cienyromue GopmMyJIbL:

ﬁMZ

x(n,m) =

s\~

M

7. TonanpHBIA cUrHaN Bo3BpaTa BbI3oBa (aHri. Ring-BackTone) mpencraBnser coOoit
3BYK, KOTOPbI MOKHO YCJBIIIaTh B OOBIYHOM TeJe(hOHHON TpyOKe MpU BHI30BE YJAJICHHOIO
aboHeHTa. B 0ONMbIIMHCTBE €BPOIEHCKUX CTPaH TOHAJIBHBIN CUTHAJ BO3BpaTa BHI30BA COCTOMT U3
OJHOUN CHUHYCOHMIbI, KOTOpasi MepUoINYeCcKu BKItodaeTcsi U BoikiIouaeTcsi. B CIIIA ToHabHBIN
CHUTHAJI BO3BpaTa BHI30BAa COCTOMT M3 CYMMBI JBYX CHHYCOHJ C OTHOCHUTEIBHO OJIM3KMMU
4acTOTaMH, KOTOpbIE MEPUOJUYECKH BKIIFOYAIOTCS M BbIKIIOUaroTCs. Huke mpencraBiieHbl 1Ba
npumepa. [Ipocnymaire ux.

[Ipumep A.

[Ipumep b.
Kakoit m3 aByX NpHMEpPOB COOTBETCTBYET TOHAJIBLHOMY CHTHAJy BO3BpaTa BBI30OBA,

KOTOpBIN ucnoiap3yercs B EBpone? Kpatko nosicHuTe Bam oTBeET.
OTBeT U NOSICHEHHE MUIINTE HHIXKe!

3ameuanue. IIpu oTcyTcTBMH MOSICHEHUIT 0TBET 3aCUMTAaH He Oyaet!
8. Ha pucyHke HMKe MpeCTaBIIEHbl aMIUIUTYAHbIE CIIEKTPhI CUTHAJIOB, pPACCMOTPEHHBIX

B IpeabiaynieM Bompoce. Kakoil M3 aMIIMTYJHBIX CHEKTPOB COOTBETCTBYET TOHAJIbHOMY
CHUTHAJTy BO3BpaTa BbI30Ba, UCIIOIb3yeMoMy B EBpone?

16



12000

12000

] e il e e e R -1 L R e il e e e M S -1

i e i i e B -1 8000F |- - ---fF---F--—-F--—-—F-—-—F--—-r -1 -

LT e i e T T S -1 L R i e e -1

Z ] i e R Rl Tl R Z T R -1

2000F —fi- ==~ = =l- - - e - 2000F —[--b---b---Lo- bbb L -

a) 0)

9. HeoOxomumo Berumciuth JIID curmana, cocrosmiero usz 2048 orcueroB. Kakoe
KOJIM4YecTBO JIByxToueuHbIX 1D HeoOxoaumo ucnonb3oBats npu Beluucienuu AI1® curnana c
UCIIONIb30BaHUEM anropuTMa ObicTporo npeoOpazoBanus Pypwe (BIID) ¢ mpopexkruBanueM Mo
BpEMEHU?

Yucno nByxrouyeuynsix D =

o n
10. lan curnan, cocrosimuii u3 N otTcueroB, rae N =2". Bo CKOJBKO pa3 4uCIO
KOMIUIEKCHBIX YMHOKeHHH ( K|) mpu npsimoM BbrancsieHny JII1® Gonplie yncia KOMIUIEKCHBIX

ymHo)keHnit (Kp) mnpu Berumcnennn JII® ¢ wucnome3oBanmem anroputma bBII® ¢

IIPOpEKMUBaHNUEM 110 BpeMeHU? OTBET BBIPA3UTh YEPE3 71 .
K /Ky =

JdomonnuTteabHbIi TECT Ne 1
BBenenue B cucteMy komnberoTepHoro MmogenupoBanus MATLAB

1. Jlan BekTop-cTpoka X. YUTO MNpPOM3OMAET € 3TUM BEKTOPOM IIPU BBINOJHEHUU B
MATLAB xomanas! X" ? Beibepute npaBuiibHbIN OTBET (OTBETHI).

a) Bektop X ocTaHeTcs BEKTOPOM-CTPOKOW, a €ro 3JIeMEHTbl OyJIyT pacIoOJIOKEHBI B
00paTHOM TOPSJIKE.

0) BexTop x OyaeT TpaHCIIOHUPOBAH.

B) Kax/ip1il a1emMeHT BekTopa X OyJIeT BO3BE/IEH B CTENEHD 2.

r) BekTop X cTaHeT BEKTpOM-CTOIOLIOM.

2. Jlan BEKTOp X, KOTOPBIX onpeaensercs U unnuuanuzupyercs B MATLAB cnenyronieit
KOMAaHIOH:

Xx=[1234567 8910 11 12];
Urto nMpou30iieT ¢ BEKTOPOM X IPH BHITIOJTHEHUH KOMaHIbI:
y = x(2:2:end);
Bri6epuTe npaBmIIbHBINA OTBET (OTBETHI).
ayXx = [2 4 6 8 10 12];
0) Ecnu cunTaTh BEKTOp X JUCKPETHBIM CHUTHAJIOM C HEPHOJOM Auckperusauuu Iy, TO
BEKTOp y OyAeT JUCKPETHBIM CUTHAJIOM C NIEPUOJOM AUCKpeTn3anuu 27y .

B) BekTop y Oyzner cocTosTh U3 3Ha4YeHUH C HEYETHBIMU HOMEPAaMH BEKTOPA X.
r) B BexTOp y 3anuieTcst Kax/blil BTOPOM 3JIEMEHT BEKTOPA X.
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3. Kakas (kakue) u3 cienyromux apupmerndeckux omepamus B MATLAB sBnstorcs
HO3JIEMEHTHBIMH.

a) +;

0) ./;

B) -7,

r) .";

Honyctum B MATLAB BBINOJHSIOTCS CIEAYIONME KOMaHIbI:
[1 2; 34; 5 6];
[123; 45 6];
Kakas (kaxue) u3 cnenyrommx xkomanl B MATLAB sBnsitorcs BEpHBIMU JUIsL JAHHOTO
ciayvas’?
a)C = A * B;
6)C = A" * B;
B)C B + A;
r)C = A" + B;

4.
A
B

5. Ilycth nana ciegyromias MaTpuia:

16 2 3 13

5 11 10 8
9 7 6 12|

4 14 15 1

Kakoe (xakue) u3 cnemyromux MATLAB-BeipakeHuil st oOpaimieHuss K HHACKCAM
MaTPHIIBI TIO3BOJIAT TOJTYYHTh MATPHILy BUJA:

16 2
|51
19 7
4 14
a)B = A(:, 1:2);
6)B = A(:, 0:2);
B)B = A(0:4, 0:2);
r)B = A(1:4, 1:2);

6. PaccMoTpuM Marmueckuil KBaJapar, W300paKeHHBIM Ha TpaBlope AJjbOpexTta
Miopepa«Menanxonusi». [IpenctaBuM 3TOT KBaapaT Kak MaTpHUILy, COCTOALIYIO M3 YEThIPEX
cTpoK 1 yeTbipex cTonbioB. B MATLAB 3T0 MOXXHO peanu3oBaTth CleAyonieid KOMaHI0MU:

A =116 3 2 13; 510 11 8; 9 6 7 12; 4 15 14 1];

Uemy paBHBI CyMMBI 3JIEMEHTOB BJIOJIb CTPOK, CTOJIOIIOB M TJABHOW JMAaroHaJA 3TOU
MaTpullbl. BeiOepute npaBUiIbHbII OTBET.

a) CyMMa 3JIEeMEHTOB BJOJb CTPOK, CTOJIOIOB M TJIABHOM [MAaroHaidu OJMHAKOBA U
paBHa 36.

6) Cymma 2JIeMEHTOB BJIOJIb CTPOK OOJIBIIIE CyMMBI 3JIEMEHTOB BJIOJIb CTOJIOIIOB U CyMMBI
AJIEMEHTOB BJI0JIb ITIABHON AMATrOHAIIN.

B) CymMa 53J€MEHTOB BJIOJIb CTPOK, CTOJOLIOB M TJIABHOM JAMAaroHajgud OJUMHAKOBa H
paBHa 34.

r) CyMMBI 3JIEMEHTOB BJI0OJIb CTPOK, CTOJIOLIOB U IIaBHOW AHArOHANU Pa3IndyaroTCsl.

3ameuanmue. [[1s1 pemieHuns 3a1a4u BoCob3yirech komangamu MATLABsum u diag.
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7. PaccMOTpUM Marm4eckui KBaapaT W3 NpeAslayliero Bompoca. IIpencraBum ero xak
Matpuly B MATLAB. BpimonHuM mnocienoBaTeabHO HaJA 3TOH MaTpHIEH clenyrolue
omnepalyy: BHAYajJe BO3BEICH KAXKIbIM AJIEMEHT 3TOM MATPULbI B TPEThIO CTENEHb; K KAXKIOMY
9JIEMEHTY TMONy4YuBIIEHCS MaTpuibl no00aBuM 3HadeHuu 100; U3 KaxkIOro SJIEMEHTa
MOJYYUBIIEHCS MATPUIbl BBIYMCIMM KBAJAPATHBIM KOPEHB;, MPOCYMMHPYEM BCE 3JIEMEHTHI
NoJIyuuBLIEHCSE MaTpullbl. UeMy paBeH pe3ysbTaT UTOrOBOIO CYMMHPOBAHHSI C TOUYHOCTBIO 10
BTOPOT0 3HAKA MOCJIE 3aMsATON?

Pesynbrar cymmupoBanus =

8. Uemy paBHBI MOMAYJIb H Yyroil CICAYIOIIEr0 KOMIUIEKCHOTO umcia: 2 + 2*1.
Pe3ynpTar 3anummre ¢ TOYHOCTHIO JO BTOPOrO 3HAKa IMocie 3amsTod. [ns pemreHus 3agadyu
Bocnosip3yiitech MATLAB-dyukuusamu abs u angle.

Monayns =

VYron =

9. Kakas u3 cnenyromux (QyHKIUHA MO3BOJISIET CTEHEPUPOBATh MATPHUILy, COCTOSILYIO M3
3JIEMEHTOB CJIyYailHOW BEJTMYUHBI C PABHOMEPHBIM PACTIPEICIICHUEM.

a)ones(N,M);

0) zeros(N,M);

B) rand(N,M);

r) randn(N,M);

10. Ilycte A sBnsieTcss MaTpuled U3 JECATH CTPOK U JECATHU CTOJIOLIOB, a X — BEKTOD,
COCTO}IIJ_II/II‘/'I U3 AOECATU JSJIEMCEHTOB. I[J'I}I BBIIIOJIHCHUA MATPUYHOI'O YMHOKCHHA AX MOXHO
BOCIIOJIB30BATLCA CJICAYIOIUM KOOOM:

A = ones(10, 10);

X = ones(10, 1);

v = zeros(10, 1);

for 1 = 1:10

for j = 1:10

v(@) = v(i) + A, ) * xd):

end

end

Kakas (kakue) U3 cleqyromux KOMaH MO3BOJIST BEKTOPU30BATh KOJI, IPEICTABICHHBIH
BBIIIE, U MTOJIYYUTh AHAJIOTUYHBIA PE3YyJIbTAT YMHOKEHUS MaTPUIbI HA BEKTOP?

a)v = A * Xx;

0)v = AX;

B) V sum(A * x);

nv = A .* Xx;

11. IlycTts ecTh JBa BEKTOPA-CTOJOLAV M W, COCTOSIIIUE M3 CEMH DJIEMEHTOB.
Paccmotpum cnepyrommii Koa:

v = ones(7, 1);

w = ones(7, 1);

z = 0;
for 1 = 1:7

z =2z + v() * w(i);

end

Kakas (xakme) w3 crnemyroumx komaHa B MATLAB 1o3BoisT BBIYHCIUTH Z
AQHAJIOTMYHBIM 00pa30M, YTO U B KOJIE BBIIIIE.

a)z = sum(v .* w);

0)z = v * w;
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B)Z = V" * w;
Nz =v .* w;

12. Ilycth ecTh MaTpunia X, COCTOSIIAS U3 CEMH CTPOK M CEMHU CTOJIOIOB. BEITIOTHIM HaJT
9TOW MaTpulel Ccleayrolme MpeoOpa3oBaHUs: BBIUKCICHHE HATypalbHOTO Jorapudma ot
KKIOro JJIEMEHTa, BO3BEJCHHE B KBagpaT KaXIOTO JJIEMEHTa, 100aBIEHUE EIUHHIIBI K
KaKJIOMY 3JIEMEHTY, JCJICHUE KaXKJI0ro 3JjieMeHTa Ha 4. BBIOIHUTH 3TH ONEpaluyd MOKHO C

HCIIOJIL30BAaHUCM CJIICAYIOUICTO KOJA:
X = ones(7,7);

for 1 = 1:7

for j = 1:7
A(T, J) = log (X(1, §));
B(T, §) = X(i, §) ™ 2;
C(i, §) = X(1, j) + 1;
D, §) = X1, §) /7 4;

end

end

Kakas (kakue) u3 cieayromux KoMan KOppekTHO BbraucasaT A, B, C unu D?

a)B = X N 2;

0)D = X / 4;

B)B = X . 2;

rC =X+ 1;

13. Kakas u3 cieayronuii KOMaH 1 MO3BOJISIET BU3YAJIM3UPOBATh CUTHAJ B BHjE Habopa
OTCYETOB, TO €CTh «JHAarpamMMbl, COCTOSAIIEH W3 JEACHIIOB Ha TMaloyke» (aHrIL
LollipopDiagram).

a)plot.

0) surt.

B) mesh.

r) stem.

14. Kakas wu3 cuenytoummx MATLAB-koMaH1 103BOJSIET MOMECTUTh TEKCT HaJ
rpadukoM QyHKITUN?

a) title.

0) xlabel.

B) ax1is.

r)ylabel.

15. Kakyto (kakue) U3 CIEAyIONIMX KOMaH]I MOXKHO HCIIOJb30BaTh JI BU3YyaJW3aI[MU
(GYHKIIMU OJJTHOW MIEPEMEHHOM TakK, YTOOBI IIBET JIMHUH, OTIMCHIBAIOIICH QYHKINIO, ObLIT KPACHBIM.

a)plot(x, y, "Color®, "red");

6) plot(x, y);

B)plot(Xx, y, "red");

r)plot(x, y, "rv);

16. PaccMoTpuM  paiMOMMITYJIbC € JIMHEWHOW 4YacTOTHOW  Monyisiued  (aHri.

N-fo fb

LinearChirp)  x(¢) = cos(2mfyt + omt? ), THe o= fo ~—4actota KojeOaHUs

1
paarouMITysibca B MOMEHT BpeMeHu 0, Jor /1 > L Mruosennas yactota B MOMeHT BPEMEHHU [] .
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Hanmumure MATLAB-koa, KOTOpBIM BBIUKMCIUT NPOAMCKPETU3MPOBAHHYIO BEPCHIO CHUTHalIa
x(t) ¢ uacroroil guckpermsaumu f, =8000 't Ha wmHTepBane 0<7<2 cek. YcraHOBUTE
fo=0Tu u f; =10 Tu, a #; =2 cex. Busyanusupyiite IUCKPETHYIO BEepCHIO cUrHama x(t)

¢ ucnonb3oBanueM komanpl P lot. Kakoe konnvecTBo pa3 cUrHai nepecekaeT och adcimcc?
Yucno nepeceyeHuii =

17. lana nocnenoBaTenbHOCTh X(77) KOHEUHOM JUIMHBI, COCTOAIIAS U3 YETHIPEX OTCUETOB
x(0)=1, x(1)=0, x(2) =0, x(3) =1. Uemy paBHO nuckpeTHOe peodpazoBanue Oypne (AI1D)
aroi mocneaoBaTeabHOCTU. [Ipym Bbruuciaenun [IID moxuo Bocmonws3oBaTtbess MATLAB-
¢dyukuuei FFL.

X(0)=

X(1)=

X(2)=

X(3)=

18. Hamummure MATLAB-k0a, KOTOpbIA MO3BOJIMT BBIYMCIUTH Bbixon y(n) JIMC-

CHCTEMBI, ONMHMCHIBAEMON CJIEAYIOUIMM JMHEHHBIM pPa3HOCTHBIM YPAaBHEHHEM C ITOCTOSHHBIMH
ko2 (ppunreHTamu:

)+ 2y(n—1) = x(n)—%x(n 1,

rae y(0)=0, x(n)=0(n)+ %S(n —1). Kakoe (kakue) U3 cIeayrouxX YTBEPKICHUHN SBIISETCS

(SIBJISIFOTCST) TIPaBUJIBHBIMU?
a) OuibTp SBISETCS YCTOWYUBBIM, HO BBIXOJ V(7)) pPacXOIUTCS H3-32 BBIOPAHHOTO

BXOJIHOTO curHana x(n).

6) y(5)=2.

B) y(5) =1.

r) @unbTp ABISETCS MaTeMaThyecku HeycroiuumBbiM. 3amyck MATLAB-kona
MTOKA3bIBAET, YTO |y(50)| >1013.

n) Beixon y(n) npencraBisieT pacXoAsIUecss OCHMIIISLIUN OTHOCUTENBHO HYJISI, TO €CTh
IIpU YBEIMUYEHUU N a0COTIOTHAS BeIMYMHA y(71) YBEITUYMUBAETCSA, a 3HAKU )(7n) YepeayroTcs.

19. Kakasg wu3 ciuegyroomux KOMaHJ IIO3BOJISIET CI€HEpPUpPOBaTh 3HAYECHUS ClIydyailHOU
BEJIIMYMHBI C MAaTEMAaTHUYECKUM OXKUJIAHHUEM paBHbIM 5 W jaucnepcued paBHou 47?7 s
BBIUMCJIEHMsI MaTeMaTtudeckoro oxunanus u aucnepcud B MATLAB MoxHO BOCIONIB30BaThCs
KOMaHJaMH1 Mean u vVar, COOTBETCTBEHHO.

ayr = 1 + 2 * randn(100,1);

6)r = 5 + 2 * randn(100,1);
B)r = 1 + 4 * randn(100,1);
r)r = 5 + 4 * randn(100,1);

20. Otkpoiite u 3anycrute ¢aii Image_TFiltering.m, Haxozasmuiics B mamke c
tectoM. Kon B (aiine mo3BoJIIeT BBINOJHUTH JABYMEPHYIO (QHIBTpAaLUI0 LU(POBOTO
n300pakeHus ¢ ucrnonb3oBanueMm apymepHor JIMC-cucremsl. [TocmoTpute Ha oOpaboTaHHOE
n300pakeHHe M OTBEThTe Ha ciefyoumii Bompoc. C HUCHONb30BaHUEM KaKOro U3 JIBYX
¢bunsTpoB (PHY, ®BY) 65110 00paboTaHo BXOAHOE H300pakeHHE?

a) ®HY.

0) ®BY.
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3ameuanme. [Ipy  oTBere Ha BOMpPOC 00sA3aTeIbHO OOpaTUTE BHUMAHHE HA
BU3YaJIM3UPOBAHHYIO, BMECT€ C HMCXOJHBIM U 00paOOTaHHBIM H300paKEHUSIMH, JBYMEPHYIO
aMIUTUTYAHO-4aCTOTHYI0 XapakTepucTuky (AUX) dunprpa. OHa npencrasiser coboil GyHKINIO
JIBYX TPOCTPAHCTBEHHBIX YacTOT, @ HE OJHOM 4YacTOThl, KaKk B OJAHOMEpHOM ciydae. Eciu
nocMoTtpeTh Ha rpadguk AUX cBepxy (Haxxmute KHONKY Rotate 3D B mMeHto rpaduka), To pOBHO
B LICHTPE BHU3YaJIM3HPOBAHHOM KAPTHMHKMU OYyJET HAXOAWUTHCS TOYKA C HYJIEBBIMH 3HAUCHHUSIMMU
IPOCTPAHCTBEHHBIX YACTOT.

Tect mo TemaM Ne 3 m Ne 4
OxonHoe npeodpazoBanue Oypre. Beaenue B undposbie GUIBTPHI

1. Hpe,I[CTaBBTe 0666, 4TO BaM HCO6XOI[I/IMO HACTPOUTH HUCIIAHCKVYIO T'UTApPy. B mnmpounecce
HElCTpOfIKPI BbI CJIBIIIHUTEC ABA 3BYKOBLIX q)parMeHTa, KOTOPBIC IMTPCACTABJICHBI HUXKC.

®parmeHt A.

®parmenr b.
B kaxxiom u3 ¢pparMeHTOB MPOUTPAHBI OJJHOBPEMEHHO JIBE HOTHI (3ByYaT JiBe CTpyHBI). Kakoii u3

CIICAYIOIIUX BApUAaHTOB OTBCTOB SBJIACTCA HpaBI/IJILHI)IM?

a) @parmMeHT A — cTpyHa He HacTpoeHa; dparmeHT b — cTpyHa HacTpoeHa.

0) ®parmeHT A — cTpyHa HacTpoeHa; @parment b — cTpyHa HacTpoeHa.

B) ®parmeHT A — cTpyHa He HacTpoeHa; dparmeHT b — cTpyHa He HacTpoeHa.

r) ®parmeHT A — cTpyHa HacTpoeHa; @parment b — cTpyHa He HacTpoeHa.

3ameuyanme. /|11 NOHMMaHUs HACTPOWKHM LIECTUCTPYHHOM IMTaphl CMOTPUM CJENyIOLIEe
BUJCO. A MaTteMaTHW4eCcKH BCE BBITJIAAUT Tak. HyCTB qacToTa OHOpHOﬁ TapMOHUKH PABHACTCA
®( paguaH, a 4YacTOTa HacTpamBaeMod — @ paauaH. [Ipm HacTpoiike TI'MTapbl «Ha CIIyX»

HE0oOXOIMMO ClIeNaTh TaK, YTo0Bl O = @ . [Ipomexypa HACTPOHKH TaKoBa:
1. [lepenectr @ ONMU3KO K @) .
2. Korga @ = @ mpourpars 00e rapMOHUKH (CTPYHBI) BMECTE.
3. Jlnst onucaHus MyHKTa 2, MATeMaTHIECKH, UCIIOIb3yeM TPUTOHOMETPHIO:

~ . Oy —® Oy +®
x(n) = cos(wpn) + cos(wn) = 2 cos OTn cos OTn ~

~ 2cos(Agn)cos(@gn).
Torna cos(Agn) — 9T0 CHrHAN OUTMOKMY, KOTOPHIH MOy THPYET Hecylee KojieGaHue, TO ecTh
cos(dgn). Korma & ~ &, cHrHan «ommOKm» ABISETCS TOCTATOYHO CAGBIM JUIA TOTO, YTOGHI
ero MOXHO ObUIO yciblmare. VcHonb30BaHME MOIYJSLMM II03BOJISET HEPEHECTH CHUTHAI

OI_HI/I6KI/I B CJIBIIINMYTO O6HaCTB JaCTOT U MOYYBCTBOBATH €ro, Kak aMIIUTYJHBIC OCHHUJIISIIAN
HECYIIEeTo KoJeOaHus.

2. Ucnone3ys komanay runsignal_stft.p sanycrutre 8 MATLABp-¢aiin (anamor
m-daiisa, HO CO CKPBITBIM KOJIOM), HAXOSIIUICS B MANKe ¢ TECTOBBIM 3aJJaHUEM. 3aITyIICHHBIH
KOJ[ TIO3BOJIUT CTEHEPUPOBATh HEKOTOPBIN CUTHAN, COCTOSALINI M3 HECKOJIBKUX FapMOHHUYECKHX
KoneOaHuil. DT KonebaHusl CIEAYIOT APYT 3a APYroM W pas3fenieHbl may3amu. Cam curHail B
Workspace maketa MATLAB nenoctynen. [Ipoananu3upyiiTe crieKTporpaMMmy 3TOTO CHUTHaa,
MOJTyYEeHHYI0 Ha OCHOBE OKOHHOTO TpeoOpazoBanus Dypbe, U BIOEpUTE MPABUIBHBIA OTBET U3
BapHaHTOB HUXKE.

a) CreHepUpOBaHHBI CUTHAJI COCTOMT W3 TPEX T'APMOHUK PA3HOW YaCTOThI, KOTOpHIE

CIEMYIOT B MOpPSAKE: rapMoHUKa ¢ yactoToi f| [I'u], 3atem — f, [['u], manee — f3 [I'u], raoe

N <fr<fs.
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0) CreHepUpOBaHHBIN CUTHAJI COCTOUT W3 TPEX TAapPMOHUK Pa3HOM 4acTOThl, KOTOpbIE
CIEAYIOT B IOPsJKE: FapMOHUKA ¢ 4yacTtoTroi f3 [I'n], 3arem — fo [Tu], nanee — f] [Tu], roe
h<h<f3

B) CreHepupoBaHHBIM CHUTHAI COCTOMT W3 TPEX TApPMOHUK Pa3HOM YacTOThI, KOTOpHIE
CIEMYIOT B MOpPSAAKE: rapMOHUKa ¢ yactoTod f| [I'u], 3atem — f3 [['u], manee — f; [I'u], rae
N<l<f3

r) KTo-HUOY 1B 3aMeTHI 37€Ch O0blIee KOIMYECTBO TApPMOHUYECKIX KoJieOaHui!

3. Ha pucyHke HMXe NpeacTaBieHbl YeTbIpe AuarpaMmMbl TpeboBanuil k AUX gacToTHO-
n3buparenbHbix KUX-¢punbrpoB. Kakas u3 aumarpamMm TpeOOBaHHMN COOTBETCTBYET 33JaHUIO
cnenuUKanui JUIst peKEKTOPHOTO (QUIIBTPA.

4 H(ejm)
1+8,| — — — SO . .
lp---=-= A8—t+t—-————— - | |
______ T T W
1=5, 158 | |
| | |

I10JI0Ca

[

I I 1 —
0 0, O ® /2 0, A()/z
a)
A H(ejm)
148, N\ _ < 1+8n_____W
| el i F—r— lp--—4—-=———-— a1 I
-5 W 1T T 777 | I N\ . S B B AN\ | 1
n [ I n [ (. I
[ I [ I I
13 ,,lmz. 3] ,.L.,

W33
Y i S ) e N b o
> >
0 O‘)I’IHO‘)} A)s'e nemd 2 0 (D3H0[)I’1\H /Ol)ne(’)s@ 0/2

ITepexonubie [Tepexonnslie
TOJIOCHI HOJIOCHI
B) r)

4. Heobxonumo cunTe3upoBarh LuppoBoil KUX-GunbTp HUKHHMX YaCTOT, KOTOPBINA
YIIOBJICTBOPSIET CJICAYIOIIUM CHENUPUKALNIM:
o, =0.18t, ®, =0.22n, §,, =0.0001, 5, =0.001.

Jns pacueta KO3 PUIMEHTOB UMITYILCHONW XapaKTEPUCTHUKU BaM MpPEIaraeTcsl MCIOJIb30BaTh
MeToJT OKOH. Kakue okoHHbIC (YHKIWH, MPEACTABICHHBIC HWKE, TMOJOWIYT JUIsI PEIICHUS
TAHHOM 3a1a4yu’?

a) OkHo baptnerra.

0) OxkHo X>HHHUHTA.

B) OKkHO X3MMHUHTA.

r) OkHo bmkmena.

5. Heobxonumo cuntesupoBath 1uppoBoit KUX-puiabTp HMKHUX YacTOT, KOTOPBIH

YJIOBJIETBOPSIET CIETYIOIIUM CTICIIU(UKAIASIM:
», =0.18n, &, =0.22x, 5, =0.01, 5, =0.001.
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Jlist pacdera kod(h(GHUIMEHTOB UMITYJILCHOW XapaKTEPUCTUKU BaM PEKOMEHIYIOT HCIOJIb30BaTh
METOJl OKOH M OKOHHYI0 (pyHKuMi0 bidkmena. Kakoit mopsaok CUHTE3UpOBaHHOTO (UIbTpaA, a
Takke MakcumaiabHoe oTkiIoHeHHne AUX ot 1 B momoce mpomyckanus (I1I1) u makcumanbHOe
otkinonenne AUX ot 0 B monoce 3anepxxkuBanus (I13) OyayT momydeHsl B TaHHOM cyvae.

[opsanox ¢punbrpa =

Makc. otki. AUX B [T =

Makc. otk AUX B II3 =

6. Kakue u3 ciierytonmx CUCTEM SIBISIOTCS IMHEUHBIMU?
a) AMILTUTYTHAST MO JISIUS:
y(n) = x(n)cos(®,n),
rae x(n) —mepeaaBaeMoe cooOIIeHHe, a cos(®,7) — Hecylee KojaebaHue.

d2
0) ¥(1)= —2x(t) :
dt
B) PacTsaruBanue (cxxkatue) BpeMeHHOW mikanbl: y(¢) = x(at). Hampumep, ecnu Bbl

npourpeiBacTe LP-45 BUHWIOBYIO IUIACTUHKY CO CKOPOCThIO 33 00/MuH, TO KO3(pdHUIIHEHT
o =33/45.
r) OrpaHn4yeHue curHaga o aMIUIMTyAe BUJA:

x(n), x(n)<M,

n)=
y) M, unaue.

1) Beraucienue npeodpasoBanus Oypbe AUcKpeTHOro BpeMenn X (e’/®) (amrn. Discrete-
TimeFourierTransform) nocnenoBarenbHOCTH X(7) .

7. Kakue U3 ciegyromux CUCTEM SBJISIOTCS MHBAPUAHTHBIMU K CIIBUTY?
a) AMIUIUTY/THast MOy JIALIUS:
y(n) = x(n) cos(®,n),
rae x(n) —nepenaBaeMoe cooOIeHue, a cos(M,n) — Hecylee KoaeOaHue.

d2
6) ¥(1) =< x(1).
dt
B) PacTaruBanue (cxxkatue) BpeMeHHOW mikanbl: y(¢) =x(at). Hampumep, ecnu Bbl

npourpeiBacTe LP-45 BUHWIOBYIO IUIACTUHKY CO CKOPOCThIO 33 00/MuH, TO KO3(dHuIIHEeHT
o =33/45.
r) OrpaHn4yeHue curHaia o aMIuIMTyAe BUJA!

x(n), x(n)<M,

n)=
y) M, unaue.

1) Beraucienue npeodpasoBanus Oypbe AucKpeTHOro BpeMenn X (e’/®) (amrn. Discrete-
TimeFourierTransform) nocnenoBarenbHOCTH X(7) .

8. IlpencraBum cebe, 4To B KadecTBe HMITyJbcHON Xapaktepuctuku JIMC-cucrembl
BBICTYIIA€T HUMIIYJIbCHBIM OTKIMK IIOMEIIEHUS. OTOT OTKIMK MOXXHO TOIY4YHUTh C
UCTIOJIb30BaHUEM MHKpPO(OHA, KOTOPBIA 3alMCBhIBAET 3BYK, NPEACTABISIOMINN pacCceMBaHHE
UMITyJIbCHOTO HCTOYHMKa 3Byka. [IpuMepoM mOJOOHOrO OTKIMKAa MOXET BBICTYNATh
MMITYJIbCHBIM OTKJIMK JI03aHHCKOTO co0opa, kKotophiii mamepmn Jlokmanny M. (Dokmanic 1.) u
€ro KOJUIETH, 3allMcaB 3BYK JIOMHYBILEro B coOope Bo3ayliHoro mapuka. IIpociymaiite sty
3anuch. BelnogHeHNe onepanuu CBEPTKH 3TOM 3amucH (MMITYJIbCHOW XapaKTEpUCTHKU cobopa),
HalpuMep, C 3alUChl0 MY3BIKAJIbHOIO (parMeHTa, IOJYyYEHHOIO C MCIOJb30BaHUEM
BUOJIOHYEITH, MTO3BOJISIET HCKYCCTBEHHO MEPECO3/1aTh aKYCTHKY OOJIBIIOT0 MPOCTPAHCTBA COOOpA.
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B utore MoxeT ObITh OJYYEH CJICTYIOMNNA MY3bIKAIbHBIA PparMeHT. OTBEThTE Ha CIICAYIOIIHIA
Bonpoc. Kakum cBoiicTBaM yI0BIETBOPSET UMITYJILCHBINA OTKIIMK Jlo3aHHCKOTO cobopa?

a) YCcToMUMBOCTb B CMBICJIE OTPAaHUYEHHBIN BX0J1 — orpaHu4eHHbI Boixo (OBOB).

0) MmynbcHast XapakTepUCTHKA UMEET OECKOHEUHYIO ITTUHY.

B) Kay3anbHOCTb.

9. Ilyctb umnynbcHas xapakrepuctuka JIMC-cuctemsl numeeT BUA:
h(n) = 8(n) —d(n -1),
a BXOJIHOE BO3/ICHCTBUE HA CHCTEMY OIPENEISIETCS CIEAYIOIINUM 00pa3oM:

{1, n=0,
x(n) =
0, unave.
Brruuciaurte BeIXOA CHCTEMBI B clieaytomue MomeHThl Bpemenu: y(—1), y(0), y(l),
y(2).
y(=1=
y() =
y(0) =
y(2)=

10. Ilycte umnynbscHas xapaktepuctuka JIMC-cuctemsl umeet BULL:
h(n) =06(n)—938(n-1),
a BXOJIHOE BO3/ICHCTBUE HA CHCTEMY OIPENEISIECTCS CIEAYIOINUM 00pa3oM:

n, n>0,
x(n) =
0, unaue.
BrruucnauTe BeIXOA CHCTEMBI B clieaytomue MomeHThl Bpemenu: y(—1), y(0), y(l),
y(2).
y(=1=
y() =
y(0) =
y(2)=
JdonmonnurteabHblii TecT Ne 2
Benenue B ¢ poBbie PUIBTPHI
1. Paccmorpum ®HY ¢ yacToTHOW XapaKTepUCTUKOW, MPECTABICHHON Ha pPHUCYHKE
HUKE.

H(e™®)
A
]

ve

|
-n -2 0 /2 T
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Uro sBusercs BbIXOAOM  y(n) dTOro (uibTpa, €CiIM BXOJHOE BO3JEHCTBHE
T (T 3n
x(n)=cos| —n |+sin| —n |+0.5cos| —n |?
5 4 4

y(n) =

3ameuanue. OOpaTuTe BHUMAHHE HAa TO, YTO B 3aJauy€ 4YacTOTHAas XapaKTEpUCTUKA
npejcTaBieHa B BeleCTBeHHON Gopme, To ecth DUX ¢uiibTpa npeanonaraerTcsi paBHON HYIIO.
[Ipu pemiennn 3agaun HEOOXOAUMO BCIIOMHHUTBH, Kak BoznaeicTByer AUX Ha aMIUTUTYyIHBINA
CIEKTp CHUrHaja (TeopeMa O CBEpTKe). 3Has 3TO, KaKWe-TO BBIYMCIICHUS, CBS3aHHBIE C
WCIIONIb30BaHWEeM  TpeoOpasoBanus Dypee auckpeTtHoro BpemeHu (anri.  Discrete-
TimeFourierTransform), Bam He moHamO0ATCS.

T o o
2. Ilyctb x(n) = cos En npeacTaBiseT co0oi CurHai, nojaBaeMblii Ha BXo (GuiIbTpa C

1. (n
UMITYJIbCHOM XapaKTePUCTUKON h(n)= gsmc gn . Brruncnure CHUTHAJI

o0
y(n) = Zx(m)h(n —m) Ha BBIXOJE (PUIBTPA U YKOKUTE B OTBETE TO, YEMY PaBEH BHIXOJ B
m=—oo

MOMEHT BpeMeHHU 1 =5, To ecTh y(5).

y(5) =
3ameuanue. [Ipu pemieHuun 3amayu MocTapaiTech MCIONb30BATh YaCTOTHYIO O0JIACTh U
TEOpEeMy O CBEpTKe, IIpeaBapuTesbHo onpenenus hopmy AUX GuiabTpa u ero 4acToTy cpesa.

3. Ucnonb3ys komanay runproblem_3.p szanycrute B MATLABp-daiin (anamor m-
daitna, HO CO CKPBITBIM KOJIOM), HAXOMSAIIUICS B MAlKe ¢ TECTOBBIM 3aJlaHUEM. 3amyIICHHBIN
KOJI TO3BOJIUT IMOCTPOUTH HYJb-MIOJIOCHYIO AWarpamMmy (QuibTpa, MpPEeACTaBISAIONIEr0 cOOOU
JINC-cuctemy. IlpoananusupyiiTe auarpaMMy M OIpEAENIUTE YacTOTHYIO H30MPaTeIbHOCTD
(®HY, ®BY, [1®, PD) dpunsTpa, €ro mopsaoK U pe30HAHCHYIO YacTOTY .

YacroTHas u30UpaTenbHOCTD:

[Topsinok ¢punbTpa =

Pe3onancHas yacrora = paauas.

4. 3anycture B MATLABm-daiin problem_4.m, Haxoasiuiicst B Mamnke ¢ TECTOBBIM
3aganueM. llpemioxkeHHbIN 11 aHaau3a KoJ MO03BoJIsieT 00paboTaTh aJIMTUBHYIO CMECh ABYX
TapMOHHYECKHUX CUTHAJIOB, UMEIOINX OMPE/ICICHHbIC aMIUTUTY IbI, HaualbHbIE (Da3bl U YACTOTHI.
B kadectBe ¢unabTpa, y4acTBYIOIIETO B 00OpabOTKE HCIOJIB3YEeTCS YacTOTHO-H30MpPATEIIbHBIN
BUX-¢punbTp. BeiGepuTe npaBuiibHbINA OTBET (OTBETHI) U3 BAPUAHTOB, NIPEICTABICHHBIX HUXKE.

a) Mcnonb3yembiid QUIBTP SBISETCS PEKEKTOPHBIM.

6) Hcnonb3yemblit UIBTP SBISETCS TOJTOCOBBIM.

B) 'apmonuka Ha uactore 0.0lm paguan mnporyckaercs, a TapMOHMKAa Ha 4YacToTe
0.5m paanaHT MOABISETCS.

r) lapmonnka Ha yacrore 0.57 paguaH MPOMYCKaeTcs, a TapMOHHMKAa Ha YacToTe
0.01n paguaHT MoaABIISIETCA.

1) OGe TapMOHUKH MPOITYCKAIOTCS UCIIOIE3YEMbIM (PHITETPOM.

5. Beraucnanth z-npeodpazoBaHue TMOCIENOBATENBHOCTH Xx(n) =n-1(n), ykazaB 001acTh
cxonuMocTu X (z).

X(z)=
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3ameuanme. Eciu  obmacth cxoaumocTH — z-mpeoOpa3oBaHusi B OTBeTe Oyjer
OTCYTCTBOBATh, OTBET 3aCUUTaH He OyeT!

1

(1 — 0.42‘1)2

6. Beruucnuth obpatHoe z-nipeodpazoBanue X (z) =

z|>04.

x(n) =
3ameuanue. [Ipu pemennn 3agaun 00paTuTe BHUMaHUE HA KPATHOCTH TOJIIOCA.
7. dano pa3HoCcTHOE ypaBHeHUE, onucbhiBaroniee JIMC-cuctemy:

y(n)-5y(n—-1)+6y(n—2)=x(n—-1).
Onpenenuts nepenaTounyro GyHKIUO H(z) 3TOW CUCTEMBI.

H(z) =

8. JINC-cucrema onuchIBa€TCsl pa3HOCTHBIM YPaBHEHUEM
y(n)—y(n—-1)+025y(n—2)=x(n)—0.25x(n—-1).
Haiinure uMmyabCHYI0 XapakTEPUCTUKY /(7) 3TON CUCTEMBI, a TAKXKE OTKJIMK )(7) CUCTEMBI HA

x(n) = (0.5)"1(n), Ipy HyJIEBBIX HAYAIBHBIX YCIOBHSX.
h(n) =
y(n) =

9. PaccMOTpUM CHCTEMY, NPEICTABIEHHYIO Ha pucynke Hwke. Ilycts H(e/®) sBnsercs

. . . . T
YaCTOTHOU XapakTepuCTHKOU uzaeanpHoro ®HY ¢ ygacroron cpesa o, = R Paccmorpum nBa

curana xy(n) m xp(n), KOKIBIH U3 KOTOPHIX B OTACIBHOCTH IIOJACTCSI HA BXOJ CHUCTEMBI.

ITycte curnHamsl X|(n) u X,(n) SBISIOTCS Y3KOMOJOCHBIMH. Ilojoca 9acToT, B KOTOPOIi

T T
COCPEAOTOYCH CUTHAIT X| (l’l), OMpeACIIACTCA AUAIla30HOM |:—Z, —} paauaH, a CUTHajlIa X)p (7’1) —

31 3n
{— T, _T U 7, 7| panuad. BeibepuTe mNpaBUIBHBIA OTBET W3 NPEICTABICHHBIX HUXKE

BapHaHTOB.

(=" (="

x(n) B y(n)
H(e’)

a) O6a curnana xj(n) u xp(n) OyAyT NPOIYCKATHCS CHCTEMON.

0) Curnan xj(n) Oyner mpoImycKaThCs CHCTEMO# 6e3 U3MEHEHHH, a CUTHAT X, (1) Oyner
OTOUIBTPOBAH.
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B) CurHain X, (n) Oyaer mpoImycKaThCsi CHCTEMOM 0e3 n3MeHeHu, a curaan X (1) Oyaer
OT(UIBTPOBAH.

r) O6a curnana xj(n) u xp(n) Oyayt oTGUIBTPOBAHBI CHCTEMOU.

3ameuanue. [Ipy perieHun 3aa4u MCHONB3YHTE YaCTOTHYIO 00J7acTh. BeromuuTe TO,

uto (—1)" = cos(nn) = /™, a mepeMHOMkKEHNE CUTHAIOB BO BPEMEHHOM 00IaCTH COOTBETCTBYET

CBEPTKE UX YACTOTHBIX 00pa30B B YaCTOTHOM 00JacTh. JlOMOTHUTEIIEHO HEOOXOJUMO OTMETHTb,
4yT0 nipeodpazoBanus Dypbe muckperHoro BpeMenu (anri. Discrete-TimeFourierTransform) ot

e/®0" paro 8(®— ), rae 8(®) — menpra-pynkums [upaka, a cBEpTKa B 4ACTOTHOM 0671aCTH
yacToTHOro obpasza X (e/®) wexkoroporo curnama x(n) ¢ Qyskuueir S(d—@g) naer

X(ej(d)_(b())) _
10. Ilycts  h(n) sBusgeTCs HMMITyJICHOW XapaKTePUCTUKON HIeanbHOro (QMIbTpa C

o ~ T
9aCTOTOH CpE3a M, <E paavaH. Kakas cmcrema SBISeTCS OSKBHUBAJICHTOM CHUCTCMBI,

IPEJICTaBICHHON Ha pUCyHKe HUke? BpiOepuTe npaBUiIbHBIA OTBET U3 IPEICTABICHHBIX HIXKE
BApUAHTOB.

x(n) z )2 4 ()
—»| | cos 5" h(n) + >

h(n)

a) Uneansubiit ®HY ¢ ypoBHem AUX B mosoce mpomyckaHus paBHbIM 1 M gacTtoToi
cpesa Q. .

0) Uneansubiit ®BY ¢ ypoBauem AUX B mosioce nmpomyckanus paBHbIM (.5 u 9acToToit
cpesa T— @, .

B) Uneansusiii ®BY ¢ yposaem AUX B monoce npomyckanust paBHbM 0.25 1 yacToTon
cpesa @ .

r) Uneanbupiit ®BY ¢ ypoBHem AUX B mosioce mpomyckaHus paBHbBIM | W monocoit
IPOITyCKaHus [®,., T—®,.].

n) Uneanbupiit ®HY ¢ ypoBuem AUX B mojoce MpOIyCKaHUS paBHBIM | M 4acTOTOM
cpesa O, /2.

e) Uneansubiit ®HY ¢ yposuem AUX B monoce npomnyckanust paBHeiM 0.5 U yactoToi
cpesa 20,

3ameuanme. [Ipu pemeHun 3agaud, BO-IEPBBIX, HEOOXOJUMO BCIOMHHUTH TO, YTO
1+ cos(2x)

2

B-Tperpux, BCIIOMHUTB, YTO KackajaHoe (mocienoBarenbHoe) coeauHeHue JByX JIMC-cuctem

NPUBOJUT K TEPEMHOXKECHHIO WX TMEpPeNaTOYHbIX (YHKIHMHA (4aCTOTHBIX XapaKTEPHCTHK), a
[apajuIeJIbHOE — K CII0KECHHUIO.

COSZ(X) = . BO—BTOpLIX, BOCIIOJIB30BATbCAd 3aMCUAHUCM, YKA3AHHBIM B 3a1a4€ Ne 9,

Tect mo Teme Ne S5
CrienanbHbIe TUTBI TUPPOBBIX (PUIBTPOB
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1. HapucoBate AUX upneansHoro ®BY nHa untepBane ot 0 no 4n paauas. ITomoxuts
4acToTy cpe3a puibTpa paBHoOM 3HaYeHuto (.57 paauaH.

OtBer u300pasure HIKe!

3ameuanme. [Ipu m3o0pakennn AUX 00s3aTeIbHO TOMMUINATE OCH W CIUHUIIBI
U3MEpEeHUs 1o HUM. [Ipu OTCYTCTBHHM MOCIICTHETO OTBET 3aCUUTaH He OyaeT!

2. 3anucaTb MaTEMaTHYECKOE BBIPA)KEHUE, OINMCBHIBAIOIIEE I'PYNIIOBOE BpeMs 3aJePiKKU
(TpymnIoByo 3a€PKKY ) TMHEHHON MHBApUAHTHON K CABUTY CUCTEMBI.

Tz(é)) =

3.Kak B oO0mem cjay4dae BBITJISAIIT YCIOBHS O€3BICKOKEHHOW IepeIayd CUTHAJIOB.
BriOepuTe npaBUIIbHBIN OTBET U3 BAPUAHTOB, IIPEICTABICHHBIX HUXKE.

a) y(n)=k-x(n).

0) y(n):k-xz(n—no).
B) y(n)=k-x(n—nyg).
r) y(n)=x(n—ngp).

4. Kakyro ¢opmy wummeror AUX u DPUYX nudpoBoro dumpTpa s ciydas, Koraa
BBITOJIHSIOTCS YCIIOBUSL O€3bICKaKEHHOH nepeaay curHayioB? BeiOepuTe npaBUIbHBIN OTBET U3
BapHAaHTOB, IIPEJCTABJICHHBIX HUXKE.

a) AUX u OUX sBuAoTcs JIMHEHHBIMH B Ipefesax 3aJaHHOW o00JacTH 4acTor,
3aHUMAE€MOU CIIEKTPOM CHUTHAJIA.

06) AUX u ®UX sBIAIOTCA MOCTOSHHBIMHM B Ipeneiax 3aJaHHOW 00JacTd dacTor,
3aHUMAEMOI CIIEKTPOM CUTHAJIA.

B) AUX sBusercs nuHeiHoi, a @UX sBiseTcs NMOCTOSHHONW B mperenax 3aJdaHHOU
00J1aCTH YacTOT, 3aHUMAEMOH CIIEKTPOM CHUTHAJIA.

r) AUX sBnsercsa noctosstHHOM, a PUX sBisieTcss JTUHEWMHOW B TMpejaeliax 3aJaHHOMN
00J1aCTH 4acTOT, 3aHUMAEMOH CIIEKTPOM CHUTHAJIA.

5. Kakoit u3 nByx cnekTpoB HeceT Oonbiie wHbopmamuu o curHaine? BriOepure
[IPaBUJIbHBIN OTBET.

a) AMIUTUTYTHBIN CTIEKTP.

0) ®a30BbIif CHIEKTP.

3ameuanue. [Ipu oTBeTe Ha BOIPOC 00s13aT€ILHO BCIIOMHHUTE aHOHC K JieKiun «KNX-
¢uneTpel ¢ muHeitHON @YX, npecTaBIeHHbIH Ha CTPaHUIE Kypca.

6. lns xakux (UIBTPOB TIPYNIIOBOE BpeMs 3aAepXKH (TPYIIoOBas 3a/J€piKKa) pPaBHO
KOHcTaHTe? BpiOepure npaBUIbHBINA OTBET (OTBETHI) U3 BAPUAHTOB, MIPEICTABICHHBIX HUXKE.

a) Becenponyckatomiye GpuibTpol.

0) KUX-bunstpsl ¢ muHeitHOM OUX.

B) KUX-punabTpsl ¢ CHUMMETPUYHON UMITYJILCHOM XapaKTEePUCTHUKOM.

r) KUX-bunbTpel ¢ aHTUCUMMETPUYHON UMITYJIbCHON XapaKTEPUCTHKOM.

7. Ilycte HOMp KU X-dunsTpa derBeproro mopsiaka ¢ juHeiHor PUX Haxomurtes B

LT
-
Touke zg=2-e¢ 2. B Kakmx TOukax OydyT HAXOIUTLCA OCTABIIMECS HYJIH (DHIBTPA,

IpeJoaras, 4To €ro UMIyJIbCHasi XapaKTEpPUCTUKA SBJISIETCS BEIIECTBEHHOM?
Hynu:
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8. Ins xakux u3 crnenywomux tunoB KUX-dpunetpoB ¢ muuerinoit @YX BO3MOKEH
cunte3 ®BY? Bribepute npaBuiibHbIN OTBET (OTBETHI) U3 BAPUAHTOB, IPECTABICHHBIX HUXKE.

a) @unbtp THNA L.

0) @unbTp THna II.

B) ®unpTp THna 1.

r) @unbtp THNA [V.

9. Kakue u3 crnenyronmx (GuibTpoB OyayT mMerh AUX paBHYIO KOHCTaHTE BO BCEM
Jana3oHe 4acToT. BeiOepuTe mpaBUiIbHBIM OTBET (OTBETHI) M3 BAapUAaHTOB, MPEICTABICHHBIX
HIDKE.

a) Becenponyckatomiye GpuibTpsl.

0) KUX-dunsps! ¢ muHeitHOH OUX.

B) KUX-¢punbtpsl ¢ HenuueitHoi GUX.

r) KUX-punpTpel ¢ CHMMETPUYHOM WM aHTUCHMMETPUYHOH  HMMITYJIbCHOU
XapaKTepUCTUKOM.

10. Kakne u3 (uibTpoB, OMHMCHIBAEMBIX IepeaaTOuYHbIMU (yHKIusMu H(z) HUKeE,

SIBIITFOTCSL  BCEIIPOITyCKAIONUMH. BpIOepuTe MNpaBUIbHBIA OTBET (OTBETHI) W3 BApUAHTOB,
MIPEICTABICHHBIX HUXKE.
z_1 a”
a) H(z) =",
l—-a-z
KOMILJIEKCHOE CONPSIKEHHUE.
1

II€ a — KOMIUICKCHBIM K03 duimeHt, cuMmBoia * oOo3HayaeT

l-a-z .
0) H(z) = — > /e a — KOMIIeKCHbIH k03 duuuent, cumBon * oOo3Hayaer
z  —a
KOMILIEKCHOE CONPSDKEHHE.
-1 -2
d—c-z " +z .
B) H(z) = 0 5 e d ¥ ¢ — BeIeCTBEHHBIN KOAP(DUITUEHTHI.
l—c-z " +d-z
-1 -2
l—c-z +d-z .
r) H(z)= 5> e d ¥ ¢ — BeIleCTBEHHBIH KO3(PULIUEHTHI.

—ez l 4z

11. IIycTe momroc BcempolycKaroero (puibTpa BTOPOro MOpsAKa HAXOAUTCS B TOUYKE
LT

i
z,=0.5-¢ 2. B kakux Toukax OyAyT HAaXOMMTHCA HYIM M MOJIOCHI, TIPEATIONaras TO, 4TO

K03(ppULIMEHTHI peKypCUBHON M HEPEKYPCUBHOM YacTell (puiabTpa sIBISAIOTCS BEILIECTBEHHBIMU?
Hymu:

TTomrocsr:

12. Kakoli u3 ¢uiabTpoB MOXKET OBITh HWCIONB30BAH JUIsl BBIPABHUBAHHS TPYIIOBOMN
3aJepKKU TNpPU KOMIeHcaluu (pa3oBbIX HenuHeWHocTeil. BpiOepure npaBMIIbHBIA OTBET U3
BapHUaHTOB, MIPEICTABICHHBIX HUXKE.

a) Bcenponyckaromue GuibTpsI.

0) KUX-dunspe! ¢ muneitHOH OUX.

B) KUX-bunbtpsel ¢ HenuuelHo OYX.

r) KUX-punpTpel ¢ CHMMETPUYHOM W aHTUCHMMETPUYHOH  HMMITYJIbCHOU
XapaKTepUCTUKOM.
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13. HeoOxogumo cunTe3upoBarh udpoBoid KUX-QunbTp BEpXHHX YaCTOT, KOTOPBIH
YIIOBIICTBOPSIET CICAYIOIIUM CHEUUUKALNIM:
o, =018, o, =0.22n, §, =0.01, &, =0.001.
st pacyera KOA(PPHUIMEHTOB UMITYJILCHON XapaKTEPUCTUKNA BaM PEKOMEHIYIOT HCIIOJB30BATh
METOJl OKOH W OKOHHYIO0 (yHKIMIO BipkMmeHa, a YacTOTHYIO XapaKTEepUCTUKY HICaTBHOTO
¢unbTpa 3a7aTh B BUJIE:
e OO

R 03|£coc,

H, (ej(x)) =
0, 0<|df<m

Omnpenenure nopsaok ¢puistpa, ero tun (I, 11, II1, IV) u Bo3amoxkHocTh cunTe3a ®BY (Bo3MokHO
WIM HEBO3MOJKHO) JJIsl IMOJIy4YEHHOIO THIIA, Ipearosiarasi, 4YTo HCKYCCTBEHHOTO W3MEHEHUs
YETHOCTH MOPSIKA HE TPOUCXOJUIIO.

[opsanox ¢punbrpa =

Tun gunerpa:

BosmoxnocTh cunTe3a @BY:

14. Kakue u3 QUIBTPOB ¢ UMITYJIbCHBIMU XapaKT€PUCTUKAMH, MPEICTABICHHBIMU HHKE
umeror, JauHeiHyro @OUX? Beibeputre mnpaBuibHBIA OTBET (OTBETHI) M3 BapHUaHTOB,
MPEJICTABICHHBIX HUXKE.

a) h(0)=1, h()=1, h(2) =1.
6) h(0)=1, h(1) =1, h(2)=—1.
B) h(0) =1, h(1) =2, h(2)=3.
r) h(0)=1, h(1)=2, h(2) =3, h(3)=2, h(4) =1.

15. KUX-punbtp ¢ nuneitHo OUX o0namaeT cieayomuMu CBOMCTBAMH:
—h(n) — nelcTBUTENbHAs HUMIYJbCHAs XapakTepuctuka, h(n)=0 npu n<0

AIpU 1 >3

5
= 2 (=1)"h(m)=0;

n=0

—H(z)=0 B TOUKE Z = 0.7ejn/4;

T
- j H(e!®)déy = 4n.
-7
Omnpenenure tun (I, I1, 111, IV) storo ¢unstpa.
Tun gueTpa:

Kpurtepuu oneHuBaHus J1Jisl 0TBETOB HA BONMPOCHI TECT-KOHTPOJISA
«Otauanoy» 3a 100 - 90% npaBUIbHBIX OTBETOB,
«Xopouio» - 3a 89 - 80 %,
«Y TOBJIETBOPHUTEIHLHOY - 32 79 - 70%,
«HEYJIOBJIETBOPUTEIBLHO» - 32 69% U MeHee NPpaBUIIbHBIX OTBETOB.

3amanue 115l CAMOCTOATEIbHOM padoThl Ne 1
Huckpernoe npeodbpazoBanue Dypoe. brictpoe npeodbpazopanue Oypre
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3ajaHus 8 CaMOCTOSTENbHOM pabOThl MOTYT OBbITh B3SIThI W3 TJIaBbl N 4 KHUTH
Xpses B. B., Ilpuopos A. JI.,, BonoxoB B. A. OcHOBbl TeopuM Lenei: cOOpHMK 3anad. —
Apocnasne:  Apl'Y, 2008. Ilpennaraemble ans pemieHus HoMepa 3agad Ne 2.36-2.45
pacrnionioskeHsl Ha cTp. 47-49. CamocrosTenbHas padoTa MOXKET ObITh JOMOJHEHHOH 3agayamu
1o Teme «bbicTpoe nmpeodpazoBanue Oypbe». T 331241 NEPEUUCICHBI HUXKE.

1. [Ipennonoxum, 4TO KOMHIEKCHOe YMHOMCeHue 3aHuMaeT | MKC, a TakXke TO, YTO
BpeMs, 3aTpaunBaemMoe Ha BbluuciaeHue JIID, ompenensercs TOIBKO YMHOKEHHUSIMH,
HEOOXOAMMBIMH JIJIsl €r0 pacyeTa.

a) CKOJIbKO BpEMEHH B CeKyHax 3aiimeT Bbruucienue 1024-roueunoro I nanpsmysio,
TO €CTh 0€3 MCIOIB30BAHUS ATOPUTMOB OBICTpOro TIpeodpazoBanus Oypwe (BI1D)?

6) CkonbkOo BpeMeHM B CekyHaax 3aiimer BwluMciaeHue 1024-toyeunoro JIIID c
ucnojbs3oBanueM anroputma bII® ¢ nmpopexrBanueM o BpeMeHHu (1o yactore)?

B) [ToBTOpUTH yHKTHI @) U 6) A5 ciyyast 4096-toueunoro JI1D.

2. PedeBoil curHanm mpoauMcKpeTu3upoBaHHbIH ¢ yactorol 10 kI'm oOpabareiBaercsi B
pexuMe peanbHOro BpeMeHH. YacTh BBIYMCICHUN 3aTpayMBaeTCs Ha HAKOIUIEHHWE OJIOKOB,
cocrosamux u3 1024 3HaueHuid pedeBoro curHana, W BbruucieHue 1024-roueunoro 11D, u
1024-toueunoro OJII®. [Ipeanonoxum, 4To BpeMsl, 3aTpauvBa€MOE Ha BBINOJIHEHHE OJIHOTO
geujecmeenHno20 ymMHoxceHus, coctaBiseT | mxc. Kakoe KoIMuecTBO BpEMEHHM B CEKyHAAX
ocraercss Ha 00pabOTKy MaHHBIX, ecinu cuuTaTh, uTo JIID® u OMUIID yxe Beruuciensl? Ilpu
pPELIEHNH 3aJ1aud MPEAnoaokuTh, yTo AI1P BeruncigeTcs ¢ ucnoiib3oBaHueM ainropurma bIId
C IPOPEKUBAHUEM 110 BPEMEHH (110 YACTOTE).

3ameuanue. [Ipu pemienun 3a1auu 0OpaTUTh BHUMAaHUE HA TO, YTO B OTIUYHE OT 33JIa4H
No 1 mo ycnoBuio 3aaHO BpeMsi Ha BBIYUCIICHHE OJHOTO BEIIECTBEHHOI'O YMHOXKEHHMsSI, a HE
KOMILUIEKCHOT0. OJHO KOMIUIEKCHOE YMHOXKE€HHE COCTOMT U3 YEThIPEX BEIIECTBEHHBIX
YMHOXEHUH M TpeX BEIECTBEHHBIX CIIOXKEHUN. BpeMeHeM Ha BBINOTHEHHUE KOMIUIEKCHBIX
CJIOKEHHM MPH pelIeHUH 3a]1a4uM peHeOpeyb.

3. JluckpeTn3anus CHrHana HENPEPBIBHOTO BPEMEHHM X, () MO3BOJIsAeT 3a 1 cekyHIy

CrE€HEepPUPOBATH MOCIIENOBATENBHOCTD U3 4096 0TCUETOB.
a) KakoBa BepxHssi yacToTa cUrHana x,(f), €CIM IPEANOJIOXKHUTh TO, YTO OH OBbLI

NPOJUCKPETU3UPOBAH 0€3 HAIOXKEHUS CIIEKTPOB?

0) I[Iycte 4096-toueunoe [II® Bbrumcieno. YeMy paBeH YacTOTHBIM WHTEpBai (Iar
CEeTKH 4acToT) B repuax Mexay kodpourmentamu AI1D.

B) [Ipeamnonoxkum, 4To MbI 3auHTEepecoBanbl B kodddurmentax 1D, cooTBeTCTBYIOMUX
yactoTHoMy auamnazoHy 200< f <300 I'm. Kakoe KOMHYECTBO KOMAIIEKCHbIX YMHOMCEHUL

notpedyercss A BBIUMCICHHUS OSTUX KOA(G(ULIHMEHTOB HANpsMYyI0 M C HCIOJb30BaHUEM
anroput™a bI1® ¢ npopexxuBanuem 1no BpeMeHH (1Mo yactore)?

r) [Ipy kKakoM KOJIMYECTBE BBIUHCIAEMBIX Kodhdumuentop M amroput™m bIID c
pOpeXMBAHUEM MO BpeMeHH (1o yactore) Oyner sddextuBHee npsimoro Bbraucienus AI1D?
Onpenenutb M 1Jid clly4as MociaeaoBaTesibHOCTh U3 4096 oTcueToB.

4. Hexkoropele u3 %N logy N ymHOxkenuii B anropurme BII® ¢ npopexuBaHuem 1o

BpEMEHM ([0 4YaCTOTE) IPEACTABIAIOT yMHOXEHMs Ha =+ 1. Anroputm bBII® Bo3MOXHO
peanuzoBath Oosiee AG(EKTUBHO TYTEeM HAMMCAHHUS MPOTPAMMBI, KOTOpas CIEIHUaIbHO
UCKJIIOYAeT 9TH YMHOXKEHUS.

a) Kakoe koimMuecTBO yMHOXKEHUH TMOHAAOOWUTCA MPU BhIUKCIECHUU §-ToueyHoro JIID
c ucronp3oBanueM anroputma bII® ¢ mpopexxuBaHueM 1O BpeMeHHM (IO YACTOTE), €CIH
YMHOEHUS Ha = 1 OyAyT UCKIIIOUEHBI.
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0) Pemuth myHKT a) [uist ciyvasi 16-toueunoro JI1D.

5. lana mocnenoBaTenbHOCTh X(71), cocTosimas U3 8 orcueroB. OnucaTh BBHIYUCICHUE

JAII® sToi1 mocnenoBaTeabHOCTH € UCNodb30BaHHeM anroputma BIID ¢ mpopexuBanuem 1o
yactote. HapucoBars HanpasiieHHbIH rpad anropurma BII® ans paccmarpuBaemoro ciayyasi.

3agaHue 119 CAaMOCTOSATEIbHOM PadoThl Ne 2
CreuunanbHble THITBI TUPPOBHIX GUIBTPOB

3amaHusa JUIsL CaMOCTOSITENIbHOM paOOThl MOTYT OBbITh B3AThl M3 TJaBbl Ne 4 KHHUTH
Xpsmes B. B., IIpuopos A. JI., Bonoxos B. A. OcHoBbl Teopuu ueneil: cOOpHHUK 3adad. —
Apocnasne:  Apl'Y, 2008. Ilpennmaraemble pans  pemeHuss Homepa 3agad Ne4.1-4.21
pacnojioxkeHsl Ha cTp. 95-101.

3anaHme 119 CaMOCTOATEILHOM padoThl Ne 3
Cunte3 KUX-¢punbsrpos

1. Cunre3upoBate MeTofoM OKOH KUX-GuiubTp HMKHHUX 4YacToT ¢ JuHeHoi PUX,
YAOBJIETBOPSIOIINMA CIEAYIONINM CIEIU(DUKAIUSM

0.99 < ‘H(ejé’)‘ <101, 0<

® <0.197,

H(e™)] <001, 021n < ]| <.

2. CunresupoBatb MeTo10M okoH KUX-bunbtp ¢ munaeitHoi ®UX nopsinka N = 24, mis
anMpPOKCUMAIIUHN YaCTOTHOM XapaKkTepucTHKH GuinbTpa ¢ AUX, npuBeIeHHON HIKE:

L, || <0.2m,

0, 0.2 <|&y

() =
ST

3. Ucnonw3ys MmeTo okoH cuHTe3upoBaTh KU X-GuabTp BEpXHUX 4aCTOT MHHUMAJIHHOTO
NOpsiIKa C TpaHWYHOM wacToToil B momoce 3amepkuBanus (II3) ®, =0.2271, rpaHu4YHON

qacToToi B nosoce npomyckanus (I1IT) &, = 0.287, u otxinonenun AUX ot 0 B I13 5, = 0.003.

4. Cunre3upoBath MeTonoM OKOH KUX-bunbTtp HmKHUX dYacToT ¢ juHEHHOM DUX,
YAOBJIETBOPSIONIUHN CIEAYIOMUM CHEIH(PUKALUSIM:

0.99 < ‘H(ej(b)‘ <1.01,0<|®

<0.3m,
H(e™) <001, 0357 <[o] < 7.

5. Beruucnuts napametpsl okHa Kaiizepa B u N s cuateza ®HY ¢ wacTotoii cpesa
®, =n/4, orknonerneM AUX or 0 B II3 §,=0.01 ¥ MHUPUHOH NEPEXOAHON IOJIOCHI

Ad =0.027.

6. Beruucnuth nmapamerpsl okHa Kaiizepa B u N s cunteza @HY ¢ yacroroil cpesa
®, = /2, orknonernem AUX or 0 B I13 §, = 0.002 n mmpHHOI HEPEXOAHOM MOIOCH A®D He

npesblmatonieit 0.1m.

33



7. PaccMoTpuM 1MONOCOBOM (WIBTP, OOJAIAIOIIMIA CHEHU(PUKAIUAMA TTPUBEICHHBIMU
HUXKeE:

H(e™)] <001, 0<of <0.2m,
0.95 < ‘H(ej(b)‘ <1.05, 037 <[a|< 077,
<.

‘H(ej&)‘ <0.02, 087 <|od

a) CunresupoBatb MeTogoM okoH KUX-punetp ¢ ausediHor @OUX 1o  3agaHHBIM
crien(UKaLuUsaM ¢ UCIIOIb30BaHUEM OKHa biskmena.
6) CuntesupoBatb MetonoM oOkoH KUX-bpunstp ¢ nuneitnoit @UX 1o 3agaHHBIM
crienuuKanusIM ¢ UCTIOIb30BaHKeM okHa Kaiizepa.

8. PaccmoTpum peskekTopHBIN GUIbTp, 00Jagaromui crienuGuKanusMi MPUBEICHHBIMUA
HUXKeE:

0.95 <|H(e/®) <1.05, 0 < @] < 0.2,

o

‘H(ej&))‘ <0.005, 0.227 <[] < 0.75x,

0.95 <|H(e/®) <1.05, 0.8n <o <.

CunTtesupoBarb MeTofoM 0koH KU X-punbtp ¢ nmuueitHoit @YX no 3aaHHbIM criel(pUKALIUsM.

9. CunTe3npoBath METOOM OKOH mosiocoBoit KUX-punetp Trna 2 ¢ nuneitHon ®UYX,
YIIOBJICTBOPSIOIINH CIEIYIOMINM CTICIM(DUKAIIM:

A

‘H(ej(b)‘ <0.0050, 0 <o

<0.1m,

0

0.995 < ‘H(ejé’)‘ <1.0050, 0.257 <|a| < 0.67,

H(e/®) £0.0025, 087 <[] <.

10. CunTe3upoBaTh MeTOJIOM OKOH MHoOromnosiocHblii KUX-dunstp ¢ nuneiinoit dUX,
YAOBJIETBOPSIOIINM CIEAYIONINM CHEIU(DUKAIUSM:

0.99 <|H(e/™)| <101, 0<[d| < 0.31,
H(e/®) <001, 035n<[a|< 0.557,

0.49 <[t (e/®) < 0.51, 0.67 < o] < 7.

11. Kakyto okoHHyro ¢GyHKOHO ((QyHKIIMH) MOKHO HCHOJB30BaTh Juisi cuHTe3a KUX-
(uabTpa HWKHHUX 4YacTOT ¢ rpaHu4HON dyactorod B IIIl &, =0.357m, mmpuHOH mepexomHoi

nonocsl A® = 0.0251 1 MakcuManbHbIM oTkiIoHeHneM AUX ot 0 B I13 §, = 0.003 .

12. Ucnions3yst meron OKoH  cuHTE3upoBarh KUX-GwibTp HWKHHX — YacTOT
MHUHHMMAJIBHOTO MOpsAKa ¢ TpaHn4HOi yactotoi B I1I1 &, = 0.457, rpannyHoit yacroroii B [13

®, = 0.51 1 makcumanbHbIM oTKIoOHeHHeM AUX ot 0 BII3 &, = 0.005.
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13. CunresupoBath MetogoM okoH KUX-punbrp HmKHHX yacToT ¢ smHeiHONH DUX
nopsinka N =128, rpanmdnoit wacroroit B IIIl ®, =0.48m, rpanmunoii wacroroii B II3

®, =0.521, ucnomp3ys U aNNpPOKCHMAIMM YacTOTHOM XapaKTepUCTHKH (HIbTpa OKHO

Kaiizepa.

14. Heo6xoguMo  mpou3BeCTH  (UIABTPALMIO  AHAJIOrOBOIO  CUTHala  x,(f)

C UCTIOJIB30BAaHWEM aHasioroBoro ¢uiabTpa HWKHUX dactoT (PHY) ¢ wactoToit cpesa
f. =2 xI'n, mmpuHoi mnepexomHoil mnomocel Af =500 I'm ¥ MUHMMaJIBHO JOIYCTHMBIM

3atyxanueM B II3 o, =50 nb. PaccmarpuBaeMblii aHanOroBblii (UIBTP peann3oBaH B
UppoBOM BHUZE, KOTOPHI mpexacraBieH Ha puc. . CunresupoBaTh IHM(POBOH GUIBTP ¢
YaCTOTHOW XapakTepucTukon H (ejd)) , HE0OX0oAMMBIN A peanu3auuu aHaitorosoro ®HY ¢
yKa3aHHBIMHU BblllIe cenupukanusiamu. YactoTy quckpeTusanuu [y mosoxkuts pasHoi 10 xI'm.

L Lo

Xq (1) x(n) . |y(n) Ya(t)
—»| AL P HE®) | A0

Puc. 1. CtpykTypHas cxema k 3amaue 14

3aganue 11 caMoCTOATEIbHOM padoThl Ne 4
Cunte3 BUX-¢punbrpoB

1. HaliTu MUHMMaJIbHBII MOPSAOK U 4YacTOTy Cpe3a M0 YPOBHIO 1/ V2 or MaKCHUMyMa

aMIUIMTYHO-4aCTOTHOM  Xapaktepuctuku (AYX) amnanoroBoro ¢unstpa barTepBopra,
YIOBJICTBOPSIOIIETO CIICTYIOIIUM CHEIIU(PUKAITUSIM:
|H,(j)|=0.95, Q=16m,

|H,(j)|<0.1, Q=24r.

2. Ucnonb3yss OwinHEWHOE z-TipeoOpa3oBaHME CHHTE3UpOBaTh IHU(poBOH  HUIBTP
HwkHuX dvactor (PHY) barrepBopra mepBoro mopsiaka, KOTOPBII HMMEEeT 4YacTOTy cCpesa

®, =0.57 [pax] mo ypoBHIO 1/ V2 or Makcumyma AUX.

3. Ucnionb3yst OunmHEHHOE Zz-TIpeoOpa3oBaHHE CHHTE3UPOBATh IU(PPOBOW TMOJIOCOBOM
¢uneTp (I1P) BatTepBopTa BTOpOro mopsiaka, KOTOPBIl HIMEET 4acToTy cpe3a 0., = 0.4 [pax]

U @, =0.61 [pax] mo ypoBH:o 1/ V2 or Makcumyma AUYX.

4. lana nepenarounas GyHKIus udpoBoro GuibTpa:

H(z)= 2 — ! .
1-0.5z271 1-0.2527"

Ecnu monoxwuth, 4TO paccMaTpuBaeMasi BbIIIE MepeAaTouHas (YHKUUS IHUPPOBOroO
bunpTpa TMOJydYeHAa C HCIOJIB30BAHMEM METOJa OWJIMHEWHOTO Z-TpeoOpa3oBaHUs, HAWTH
aHaJIOTOBBII (PUIBTP-IPOTOTHUII, KOTOPBIN OBLT UCIIOJIB30BAH JUISl €€ CHHTE3A.
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5. Jloxa3zatp, uTo OuiMHENHOE z-npeoOpa3oBaHue O0TOOpaXkaeT och j{) p -IUIOCKOCTU B

CIUHUYHYIO OKpPY>KHOCTb |Z| =1z -mnockoctn, a JeByr P -nomymiockocte Re(p) <0 p -

IIJIOCKOCTU BO BHYTPb GHHHHHHOﬁ OKPYKHOCTHU

z| <1 z -mIocKoCTH.

6. Ucnionp3yss OwimMHEWHOE ZzZ-TipeoOpa3oBaHue, CHUHTE3UpPOBaTh MUGPOBOM (HUIBTP
BepxHHX YacToT YeOpiméBa tuna I, cienudukanyuy Ha KOTOPBIN MPUBEICHBI HIKE:

OS‘H(ej(b)‘ <0.1, 0<[@ < 0.1z,

o

0.9<|H (/) <10, 03n<[of<x.

7. Heo6X0ouMO € HCIOIB30BaHUEM OWJIMHEHHOTrO Z-peoOpa3oBaHUs CHUHTE3UPOBATH
mudposort ®HY, y1oBIeTBOPSIOMHNI CIEAYIONINM CIeUU(DUKAITUSIM:
®,, =0.3757n [paxn], @5 =0.57 [pax], 5, =0.01, &, =0.01.
Onpenenuts NOPSAOK aHAJIOIOBBIX (MIBTPOB-NpoToTUNOB barrepBopra, Yebsimesa tuna I u
tuna II, 3onorapeBa-Kayspa, KkoTopbie MOTYT OBITH HCIIOJIB30BaHBI ISl CHHTE3a (MIBTpA IO
3aJaHHbIM CIIeLU(PUKALUAM.

8. Tpebyercs pazpaborars mudporoit ®HY barttepBopra Ha OCHOBE MEpeAATOYHOMN
(GyHKIMU aHAJIOTOBOTO (PHUIBTPA-TIPOTOTHUIIA:

H,(p)= 1

p2 +2 p+1 .

Hcnonp3yss OwinHeitHOe z-TipeoOpa3oBaHuE, TONYYHTh MEPEAATOUYHYHO (PYHKIIUIO
u¢posoro ¢uibTpa ¢ gacToroii cpesa f,. =150 [I'u] mo ypoBHio 1/ V2 or Makcumyma AUYX u
4acTOTOM AucKpeTusauuu f, =1.28 [kl'n].

9. TpeOyerca pazpabotare nudposoit ®BU bartepBopra Ha OCHOBE NepenaTOYHOU
(GyHKIMK aHAJIOTOBOTO (PHUIBTPA-TIPOTOTHUIIA:
H,(p)= ; .
p+1
Hcnonp3ys OunmuHeiiHOE z-nipeoOpa3oBaHUe, MOIYYHUTh MEPEeJaToOuYHyl0 (QYyHKIUIO LU(PPOBOTO
¢unbTpa ¢ yacroroi cpesa f,. =30 [I'n] mo ypoBHIO l/ V2 or Makcumyma AUX u gactoroit

muckperusauu f, =150 [I'n].

10. Pa3paboTarp, wucmnons3ys OwinHeiiHOe  z-mpeoOpas3oBanue, 1Hdposoit [ID
baTrepBopTa, yJ0BIETBOPSIIONIHIA CIIETYIOIINM CIIEIU(PHKALIUSIM:

nosioca npomnyckanusi: 200-300 [I'x],

yacToTa quckperusanuu: 2 [kl'],

nopsioK GpuibTpa: 2.

3amanue 1Sl CAMOCTOSITEJIbHOM PadoThI Ne §
WNuTtepnonsmus, neuuMarnus 1 6aHKu GUILTPOB

1. lanb! 1Be mocnenoBaTenbHOCTH X(71) U Y(n), UMEIOLIUE CICAYIOIIUNA BHUI:

1, n=>0,
X = {o n<0
y(n) = x(2n).

36



Kax cBsi3anb1 Mmex 1y coboi ux z-npeodpazoBaHusi?

2. JlaHbl 1B MOCNIE0BATENBHOCTH X(1) U Y(n), UMEIOLIUE CIEeAYIOMUNA BUI:

B 1, n=>0,
x(n) =
0, n<0,
y(n) =x(3n).

Kak cBsizanbl Mexy co00it ux z-nmpeoOpa3zoBaHus?

3. ITocnenoBaTenbHOCTH x(n) , MoJIyu€Ha IIYTEM  OUCKPECTHU3AlHUHU  aHAJIOTOBOI'O

Y3KOITOJIOCHOTO CUTrHajia ¢ 4actorod auckperuszanuu 10 k['u. OnHako sl ee MpakKTUYECKOro
HUCIIOJIB30BAHUA H€06XOI[I/IMO, LITO6I:I OHa 6]:1)18. MOoJIydyCHa IIYTEM JUCKPCTU3ALUKU TOI'0 IKC
curHana, Ho ¢ yactotod 12 xl'u. [locTpouTh U ONpenenuTb OCHOBHBIE MapaMeTpbl CUCTEMBI,
KOTOpasi MO3BOJIUT U3MEHUTH YaCTOTY JIMCKpETH3aluu nocienoBarenbHocT x(n) ¢ 10 k' Ha

12 xI'11.

4. 3Byko3anuch, 3anucaHHas Ha IudpoByro ayauoieHty (DAT), obGnamaeT vacTtoToit
muckperu3aruu 48 kl'11, a 3ByK03anucCh, 3anrcanHas Ha komnakT auck (CD), o6namaer yactoTon
nuckperuzanun  44.1 k['u.  IloctpouTe cucTeEMy H  ONpPEACIUTH €€ Hapamerpbl i
npeoOpa3oBaHus 3BYKO3AMUCH C YacToTou Auckperuzanuu 44.1 k11 B 3ByKO3aMUCh ¢ 4aCTOTOU
nuckperusanuu 48 kI .

5 lana HekoTopasi NOCJIEN0BaTENbHOCTh X(7), MOJIY4YEHHas IyTEM JUCKPETH3ALUU
aHaJIOTOBOTO y3KOMOJIOCHOTO curHaia. CHeKTp MocieloBaTeIbHOCTH X(7) YJIOBIETBOPSET
CJIEZYIOLIEMY BBIPAKEHHIO:

X(e/®)=0, 0.In<|o|<n.
Hana mocnenoBarenbHocTh y(n) = x(nN), rne N — uenoe uucio. Haittu Hambomnbiee

3HaYyeHHe N, I KOTOPOro IOCIEAOBAaTEILHOCTh  Xx(7) MOXET OBIThb OJHO3HAYHO
BOCCTAHOBJICHHOM 110 TTOCJIEIOBATEILHOCTH V(7).

6. OnpenenuTh SBIAIOTCA JIM  yCTPOMCTBA IOBBIIUEHUS W IOHWKECHHUS YaCTOTBHI
JUCKpETHU3aLUU:

a) TMHEHHBIMU CUCTEMAMHU;

0) MTHBapUAHTHBIMU K C/IBUTY CUCTEMaMH.

Kpurepun oueHuBaHusi 0TBETOB HA 3aJJaHNSI KOHTPOJbHOH PadoThI

Kaxxnoe 3amanue oneHuBaeTcs, UCX0/Is U3 CIENYIONINX KPUTEPUEB:

0 6anmIoB — HEBEPHO;

1 Gami1 — YaCTUYHO BEPHO;

2 Gana — BepHO.
bannbr 3a kaxxnoe 3amaHue cymmupyroTcs. OLEeHKa 3a KOHTPOJIbHYIO paboOTy BBICTaBIISETCA,
UCXOAS W3 N0 HaOpaHHBIX OANIOB OTHOCHUTEIHHO MAKCHMAaJIbHOTO KOJIMYECTBA OasioB 3a
pabory.

«Otimmaaoy 3a 100 - 90% 6ainos,

«Xopormo» - 3a 89 - 80 %,

«Y 10BJIETBOPUTETBHOY - 32 79 - 70%,

«HEYIOBIETBOPUTEIBLHO - 32 69% U MeHee OalljIoB.
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2. CriicoK BONPOCOB M (MJIH) 3aJaHUM /1 MPOBEIeHUsI POMEKYTOYHOM aTTeCTALNA

Crnucok BOpocoB K 3a4€Ty

UYro Takoe curHain?

dyHIaMeHTATLHBIC KOHIENINH B IIU(PPOBOIt 00pabOTKE CUTHATIOB.

Xpanenue, 06paboTka u nepenada MUGPOBHIX CUTHAIIOB.

[lepenaya curHajioB yepe3 TpaHCaTIAHTUYECKUH Kabesb Mexny EBponoii u AMepukoi.

CurHanbpl JUCKPETHOTO BpPEMEHH U MX NpuMepbl. CHrHambl KOHEYHOM M OECKOHEYHO

JUIMHBI, IEPUOIUYECKUE U HENEPUOANUECKUE CUTHAIIBL.

DneMeHTapHbIe OMNEPaToOpbl, HCMHOJb3yeMble NMPU 00pabOTKE CUTHAIOB TUCKPETHOTO

BPEMEHH.

DOHeprust U MOUIHOCTb.

Paznmia mexay «udpoBoii» U «aHAIOTOBOM» YaCTOTaMH.

Bocnpoussenenue 3Byka Ha IEPCOHATLHOM KOMITBIOTEPE.

0. OCHOBHBIE «CTPOUTETBHBIEY» OJIOKH cUCTEeM ITU(POBOIT 00paOOTKU CUTHAIIOB (CyMMATop,

YMHOKHUTEIb, 33JICPKKa).

11. Ilpumepsl cxeM, IIOCTPOCHHBIX U3 OJIOKOB HU(POBOI 00PabOTKH CUTHAIIOB.

12. Anroputm Kapmuryca—Crponra.

13. Yto Takoe criekTp?

14. Ocuminsiuuu B IpUpo/Ie.

15. Bocnpusitre oKpy»aroIiero npocTpaHCTBa YEJIOBEYECKUM YXOM U TJ1a30M.

16. PaznoxeHue curHasia rno rapMOHUYECKUM KOMIIOHEHTaM.

17. IlocnenoBareabHOCTH KOHEUHOM JUIMHBI, TUCKpETHOE IpeodpazoBanue dypoe.

18. PazmeTrka yacToTHOM OCH.

19. CuHTe3 CUTHAJIOB ¥ T€HEPATOP CUHYCOUBI.

20. BpokieHHas EpUOAMYHOCTh JTUCKpPETHOro npeoOpa3oBaHust Dypbe, TUCKPETHBIA Psij
Dypse.

21. IlocnenoBaTelbHOCTH OECKOHEYHOM JITTMHBI (HETIEpHOANIECcKue), mpeodpazopanue Oypre
JUCKPETHOI'O BPEMEHH.

22. Obmas uaes o6sicTporo npeodpazoBanus Dyphe.

23. Anroputm  ObicTporo mnpeoOpazoBaHust Dypbe C€ OCHOBAHUEM 2 € MPOPEKHUBAHHUEM
10 BpEMEHHU.

24. Anroputm  ObicTporo mnpeoOpazoBaHust Dypbe C OCHOBAHUEM 2 € MPOPEKHUBAHUEM
0 YacToTe.

25. O6uias uaest OKOHHOTO MpeodpazoBanus Dypee.

26. Bonpockl, BO3HUKAOIIKE MPU UCIIOJIH30BAHUN OKOHHOTO TIpeoOpa3oBanus Dyphe.

27. CnekTporpaMma H €€ pa3MeTKa.

28. Vicnonp30BaHue OKOHHBIX ()YHKIIUA Pa3HOMN JJTMHBI.

29. JlekoaupoBaHUE JIByXTOHAJIBHOTO MHOTOYAaCTOTHOTO CHUTHaNa, OaHK (QHUIBTPOB, CHHTE3
MOJIOCOBBIX (DUIIBTPOB C MCIIOJIH30BAHUEM METO/1a Pa3MEIICHUs HyJIeH U MOTI0COB.

30. O0mmue nona0KEeHUs, MaTeMaTUYECKH anmnapar, Kiaccuukanui HuppoBeIX GUIBTPOB.

31. BUX- u KUX-punbTpsl (10CTOMHCTBA ¥ HETOCTATKH).

32. CBeprka (mepuoauyeckas W JIMHEHHas, cBOMCTBa cBepTku). [lepematounas QyHKuus,
AUX, ®UX, uMiysibcHasi XapaKTepUCTHKA, IEPEXOJHAS XapaKTEPUCTHKA.

33. Onpenenenue uppoBoro GuUIbTpa B MUPOKOM U Y3KOM CMBICIIE.

34. Cnoco0s1 peanu3anuu U(PpoBHIX PHUIBTPOB.

35.IIpouecc mnpoektupoBaHust LUGPOBBIX GMIbTpoB. CrnocoObl 3amaHus TpeOOBaHUIA
K UG POBBIM (PHITBTpaM.

36. I'pynmoBas 3aepikka, ¢pa3zoBas 3aepiKKa.

37. KUX-bunsTpsl c JIMHENHOM oYX (oKa3aTenbCTBO CUMMETPUYHOCTH
Y AaHTUCUMMETPUYHOCTH HUMITYJIbCHOM Xxapaktepuctuku it ciydas KUX-dunsrpos

Nk W=

&

= o 0~
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39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.
59.

cymHeitHot ®UX, dJuibtper THma 1, THma2, Tuna3, Tuna4, WX IOCTOMHCTBA
U HeJlocTaTky, pacnoioxenue Hyne KNMX-punptpoB ¢ nuneiiHoii dasoit).
Bcenpomnyckatomipe GuIbTphl, UX CBOMCTBA U IPUMEHEHHE.

MunuManbHO-(pa30Bble M MakCUMallbHO-(a30oBble cUcTeMbl. Cucrembl ¢ 0OpaTHON
CBSI3bIO.

TpeboBanus, npeabsBiIsieMble IPU CUHTE3€ 4YacTOTHO-u30uparenbHbx KUX-punstpon
(®HY, ®BY, 1D, PD).

Mertoabl cunreza KUX-puibTpoB (METOX OKOH, METOA YacTOTHOM BBIOOPKH, METOJ
[Tapkca-MakknennaHna).

Cunte3 KUX-punbrpoB MeTo0oM OKOH (00mias (popMyIHpOBKa, OINpeNeleHUue OKHA,
JTarbl CHHTE3a, siBieHue ['mbbca, obmue CBOWCTBA W XapaKTEPUCTHKH OKOH, TPUMEPHI
OKOHHBIX (DYHKLHMH, TOCTOMHCTBA M HEJOCTaTKH Merona). OntumanbHoe okHo Kaiizepa
(cyTh ONITUMANBHOCTH, TAPAMETPBI, ONPEIEIIAIOIINE OKHO).

IToctaHoBKa 3ajauM ONTHMaJbHOTO cHHTe3a. Mepa Onuzoctu. YeOblméBckas mepa
omm3octu. CpenHekBaapaTudyeckas mepa Oau3ocTu. OCHOBHBIE ATambl ONTUMAIBHOTO
CUHTe3a UPPOBBIX (HUIBTPOB.

Cunres KUX-punerpoB wmetomom Ilapkca-Makkiemnana (obmast  (popmyaupoBka
METO/a, TeOpeMa 4YepeoBaHusl, arOpuT™M 3aMeHbl Pemesa, TOCTOMHCTBA M HEJOCTaTKH
anroputma [lapkca-Makkennana).

Metonsl cunreza BUX-¢unbtpoB (cunTe3 BUX-QunbTpoB Ha OCHOBE aHAIOTOBBIX
¢uIbTpOB MpoToTUIIOB U cHHTE3 BUX-QunpTpoB B nnpoBoii 061actn).

CniocoOb1 3aianus cnierudukanuit 1 cunteza bUX-duinbTpos.

AmnHanorosbie (pUIBTPBI TPOTOTHIIHI.

@unbtp barrepBopra (kBagpat AUX, nepeparouHas GyHKIMS, HYJIU U [0JIIOCA, 4YaCTOTA
cpe3a U ee HaxOKICHHE yepe3 crnenuukanui GUIbTpa, ITaIbl CHHTE3a (GUIBTPA, BHIBOA
¢dbopMyIibl Ha BEIYUCIICHHE MTOpAIKa QUIBTPA).

@unbTpel YeOpiméBa tuna 1 u tuna 2 (nmosmHoMbl YeOblméBa U UX CBOICTBA, KBaapaT
AUX, nepenarounas GyHKIMS, HYJIM U MOJTIOCA, YaCTOTA Cpe3a, ITAIbl CHHTE3a QUIIbTPA,
BBIBOJ] (pOpMYJIbI HA BBIYHCICHHUE TIOPSIIKA (PUIIBTPA).

Onmuntuaeckuid Gunbtp wim GuiabTp 3osotapeBa-Kayspa (dmaunTudeckue (QyHKIIUH
Sxo0u m ux cBo#cTBa, kBagpar AUX, cyTb ONTHUMAaJIbHOCTH (QHUIBTpa, (opmyia At
BBIYHMCIICHHSI TIOPsIKa (PUiIbTpa).

Cunte3 BUX-punbTpoB Ha OCHOBE aHAJIOTOBBIX (PHUILTPOB NPOTOTHUIIOB. CBOMCTBA
O0TOOpakeHHsI, TPEOOPa30BHIBAIOIIETO aHAJIOTOBBIN (GUIbTP B 1MppoBOii. JIBa crocoOb
nepexonaa ot ananorosoro ®HY k xenaemMomy IU(PPOBOMY, YaCTOTHO-U3OHPATEILHOMY
bunsTpy: ®HY, ®BY, [10, PO.

MeTox HMHBApUAHTHOTO TPEOOpPa3OBaHHUS HUMITYJIbCHOW XapaKTepUCTUKU (oOImas
bopMyITUpOBKa).

bununeiinoe z-npeoOpa3oBanue (obmas GopMyIupoBKa, rpaduueckasi HHTEpIpeTaIys,
KOH(QOPMHOE OTOOpa’k€HHE, CBOMCTBA, COOTHOLICHHE MEXKAY YacCTOTHBIMM IIKaJaMH
aHaJIOTOBOTO M LU(POBOr0 (PHUIBTPOB, JOCTOMHCTBA M HEAOCTATKA METOAA, ATAIlbI
cuHTe3a UG POBOro GUIbTpa Ha OCHOBE JAHHOTO METO/IA).

Cunte3 BUX-punbtpoB B 1udpoBoii obractu. Metoa pa3MelieHus: HyJlel U MOJII0COB
(oOmast (popMynMpOBKa, TOCTOMHCTBA M HEJOCTaTKH, TMPHUMEpP CHUHTE3a IHU(poBOTO
¢uIIbTpa HAa OCHOBE TaHHOT'O METO/A).

MeTozbl U3MEHEHUS YaCTOThl IUCKPETU3ALIUY.

lenun peuummanmuu C  LEJIOYUCIEHHBIM  Kodp¢unuentom M. IIpoexkTupoBaHue
U peayin3alus J1equmMaropa.

llenu WHTEPHONALMU C UEIOYUCICHHBIM Kodpduuuentom L. IIpoextupoBanue u
peanu3anys UHTEPIOJATOpa.

Lenu nmpeoOpa3zoBaHus YaCTOTHI C pallMOHAIBHBIM K03 uunentom L/M.
MHOTrOCKOpPOCTHBIE TOXKAECTBA.
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84.
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86.
87.
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90

. banku punpTpoB. PaBHOMEpHBIH 6aHK GunbTpoB. L-monocHbril KUX-puibTp.

. JIByxkaHanbHbpli OaHK (UIBTPOB (CTPYKTypHash CXEMa, BBIBOJ YCJIOBUS TOYHOIO
BOCCTAHOBJICHMS).

OcHoBHbIE TPOOIEMBI TPAKTUYECKOTO UCTIOIb30BaHuUs peodpazoBanust Pyphe.
Onpenenenue BeliBneta. [loctpoenue BeliBneT-0a3uca.

HenpepsiBHOE BeiiBieT-npeodbpazoBaHue.

JuanHoe BeiBieT-ipeoOpa3oBaHueE.

OcHOBHbIE IPU3HAKH BEIBIIETA.

OcHOBHbIE CBOMCTBA BEWBIIET-aHAIN3A.

JlMcKpeTHOe BEUBIET-IIPe0Opa30BaHUE U €ro CBsI3b C KpaTHOMACIUTAOHBIM aHAJIH30M.
Macmrabupytomas ¢pyHkuus. BeiiBner-QyHkuus.

beictpoe BeliBieT-npeoOpa3oBanue. YacTOTHBIM MOAXOJ K BBIIOJIHEHUIO BEUBIET-
npeobpasoBanus (aroputM Majuia).

Wneonorus mocTpoeHus aiaroputMma (GpUiIbTpaliM HAa OCHOBE BEMBIET-IIpeoOpa3zoBaHus
(OCHOBHBIE ATAIbI U TAPAMETPHI).

AnanTuBHBIA QUIBTD.

OCHOBHBIE KOMITOHEHTBI, BXO/IAIIIE B COCTaB alalTHBHOTO (PHIIBTpA.

Anroputm ObICTpeiIero cmycka.

AJIIanITUBHBINA AJNTOPUTM HAMMEHBIIMX KBaJApaToB M €ro CXOAMMOCTb. [loBepxXHOCTH
POU3BOJIUTEILHOCTH.

[Ipumepsl TPWIOKEHUH aganTUBHOW OOpaOOTKM CHUTHAJNIOB (3a1a4a CUCTEMHOMU
UICHTU(QUKAIMY, 3a7a4ya IOAABICHHUS Y3KONOJOCHOW IOMEXH B LIMPOKOIOJIOCHOM
CUTHAJIe, 3a/1a4a TIO/aBJICHUS LIMPOKOIIOJIOCHOW ITOMEXHM Ha OCHOBE aJalTHBHOTO
caMOHacTpauBaroLerocs GpuiabTpa).

O0paboTka n300pakeHni. YIyUIIeHHe U BOCCTAHOBJICHUE N300paXKCHHIM.

[Hudposoe nzobpaxenne kak GyHKIHS.

[Touemy n300pakeHNE MOXKET MOTYUUTHCS TI0XO0?

TonoBoe pacnpeneneHne u rpaallioOHHbIe IPeoOpa3oBaHusl.

QunbTparys n300paskeHuil.

Buppr mrymos.

Macka u Beca. Kpocc-xoppensiuus (B3anMHasi KOPpENslUs) U CBEPTKa B JIByMEPHOM
cilydae.

Henuneitnas  ¢unbrpauuss (MequaHHelii  ¢uibTp, OuiarepanbHass — (uiabTpanms,
HEJIOKAJIbHBIE CPETHUE).

Jletanu peanu3anuu KpoCC-KOPPENISALUU U CBEPTKU IJIsl IBYMEPHOTO CIIy4asi.
[IpeobpazoBanune Oypre 111 IBYMEPHOTO CITydasi.

basucubie pyHkuun npeodpazoBanust Pypre U1 IBYMEPHOTO Cydast.

. duckperHoe npeobpa3oBanue Oypre U ero oopaleHue Ui ABYMEPHOTO Ciydast.

. MuopmaTuBHOCTD (hasbl U aMILTUTYIBI.

. Teopema o cBepTKe 1 GUIBTpALUs B YACTOTHOM 00JIACTH AJIs IBYMEPHOTO CIIydasi.

KpuTepun onieHuBaHNsl 0TBETOB HAa BONPOCHI OuieTa

. . IIpoaBuHYTBI Boicoknii
Kpurepnii IToporosslii ypoBeHb
YPOBEHb YPOBEHb
CootrBercTBHe | XO0Ts OBl HaCTUYHOE (HE [TonnoE [Tonnoe
0oTBeTa OTHOCSLIEECS K BOIIPOCY HE
BOIIPOCY MOJIJIEKUT POBEPKE)
Hanu4uue NmeroTcst oTenbHbIE IPUMEPBI Mmuoro npumepoB | Ectb
NpUMepoB IPAaKTUYECKH KO
BCEM
YTBEPXKJIECHUSIM

40




Conep:xanue
OTBeTAa

[TonsATHIIHBIE BOIIPOCHI U3JI0KEHBI C
KiaccupuKanusMu, TpodIeMHbIE C
MIOCTaHOBKOM MpoOIeMbI U
U3JI0KEHUEM Pa3INYHbIX TOUEK
3penust. IMeroTcst ommOKu min
POOEIIBI.

OTBeT MOYTH MHOJI-
HBIH, 0€3 OIIHOOK,
HE XBaTaeT
OTIEIBbHBIX
3JIEMEHTOB U
TOHKOCTEH

HcuepnsiBaro-
LI TOJTHBIH
OTBET

3. Onucanue NpoueaAypsl BHICTABJICHUS OLEHKH

N3ydenne nucHUIUIMHBI 3aKaH4YMBaeTcs 3adeToM. OIeHKa BBICTABISAETCS 0 CPEIHEMY
apupmMeTHueckoMy Oajuly 3a TeCThl, CAMOCTOSTEIbHbIE U JlabopaTopHble paboTsl. [Ipu 3TOM
MOPOTOBOMY YPOBHIO COOTBETCTBYET 3 Oasia, mpoaBUHYTOMY — 4, BeIcCOKOMY — 5. JIaboparopHbie
paboThl HOKHBI OBITH BHIIMOIHEHBI U YCIIEUIHO 3alMIIeHbl. Ecian pesynsrar Huxe, yem 3 Oana
WIH TI0 KEJAHUIO CTY/IEHTa 3a4€T MOXKET ObITh MPHUHST B (hopMe OTBETOB Ha BOIMPOCHI OuieTa.
[Ipu 3TOM 111 TOATOTOBKY OTBETA Ha BONpocC Onsera orBoauTcs He MeHnee 40 MuHyT. B Ounere 2

BOIIpOCA.

OI_IGHKa «3a4TCHO» BBICTABIACTCA, €CIIN Cpe,Z[HI/Iﬁ 6aJIJI o T€CTtaM, CaMOCTOATCIIbHBIM U
nabopaTopHbIM paboTaM WM CpeaHui 0ayul Mo OTBETaM Ha BOMPOCHI OwiIeTa — HE HUXKE 3.
WNHade BBICTaBIACTCS OIICHKA «HE3aYTCHOY.
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IIpuioxenne Ne2 k padoueil nporpaMme AUCHHUIIIMHBI
«Ilu¢posBasi 06padoTKa CUTHATIOB)

MeTtoauyeckue ykazaHusi AJsl CTY/IEHTOB M0 OCBOEHUIO THCIHUTLIUHBI

OcHoBHOW (opmoOli  yCBOGHHSI yd4eOHOrOo Marepuayia IO JUCIUIUIMHE SIBJIICTCS
CaMOCTOsITENIbHAS pa0doTa CTyAEHTa, MPUYEM B TOCTATOYHO OosbiioM o0bEMe. [1o Bcem Temam
NPEIYCMOTPEHBI 33aJaHHUs CaMOCTOSITENIbHOW pabOThl, HA KOTOPBIX MPOUCXOAMT 3aKPEIUICHHE
U3yYEHHOT0 MaTepuaja u OTpabOTKa HEOOXOIUMBIX HABBIKOB.

W3ydenne nucuumuiMHbl 3akaHduBaeTcsi 3a4eToM. OleHKa BBICTABISIETCS HA OCHOBAaHHUU
YpOBHSI C(POPMUPOBAHHOCTH YKa3aHHBIX KOMIICTCHIIMH, KOTOPBIA OIICHUBACTCS KaK CpPEIHSS
OILIEHKA 0 COBOKYIHOCTH TapaMeTPOB: OLEHKH 332 CAMOCTOSITENbHBIE 3aJaHWs M OTBETHI Ha
BOIIPOCHI OHIIETA.

OcCBOUTH BOMPOCHI JaHHOW IUCIMIUIMHBI CaMOCTOSITENIbHO CTYACHTY JIOCTaTOYHO
cinoxkHo. [locemenne BceX MPEAyCMOTPEHHBIX JICKIMHA M TPAKTUYECKUX 3aHATUH SBISCTCS
COBEpPILIEHHO HEOOXOIMMBIM. be3 yIOpHBIX U PEeTYISPHBIX CAMOCTOSITEIILHBIX 3aHATHI B TEUCHUE
ceMecTpa CAaTh 3a4€T MPAKTUYECKU HEBO3MOXKHO.

OdeHpb Ba)XHO BOBpPEMS BBINIOJIHATH 33JaHUS, B TOM YHCIIE BBITOJHUTH M 3alIUTUTH BCE
nabopaTopHble pabOoThI.





