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1 Hesn v 3a1a4M U3yYeHUS TUCHUTLIHAHBI (MOYJIA)

1.1 Ileab ocBOeHUN TUCUHUILIUHBI

Hensto mnpenomaBanus aucuuiuinabl «l{udpoBas o06paboTka CUTHAIOBY SABISETCS
oOecrnieueHne 0a30BOM IMOATOTOBKM CTYAEHTOB B 00JacTH METO/OB, QJITOPUTMOB M CPEACTB
1 poBoi 00pabOTKU CUTHAIOB B PaIN03JICKTPOHUKE, TEXHUKE CBSI3U U CMEXKHBIX obnacTsax. [Ipu
3TOM 0Cc000€ BHHMAHHE YJENSETCS M3yYEeHUI0 MaTEeMaTH4YeCKOIo armapara U OCHOB TEOpUU
npoBoit 0O6PabOTKKM CUTHATIOB, METOJOB MPOSKTUPOBAHUS AJITOPUTMOB MUGPPOBOH 00pabOTKH
CHUTHAJIOB M pacyera IUPPOBBIX (UIBTPOB C HCIOJB30BAHUEM COBPEMEHHBIX CPENICTB
BBIUMCIUTEIbHON TEXHUKH.

1.2 3agauyu AMCHMIIMHBI

3amagamu ocBoeHMs TUcUUILIHHBL «L{rdpoBas 00paboTKa CUTHAIOBY SBIISIOTCS:

— U3y4YCHHE OCHOB (PYHIAMEHTAJIbHOW TeopuH LUPPOBO 00pabOTKM CUTHAJIOB B 4aCTH
0a30BbIX METOJIOB U aJITOPUTMOB M (PPOBOIT 00PaOOTKH CUTHAIOB, UHBAPUAHTHBIX OTHOCUTEIHHO
(Gu3nueckoil HpUpOABl CHUTHAJA, M BKIIOYAIOMMX B ce0s: MaTeMaTH4ecKoe OIMCaHue
(MaTeMaTH4ecKue MOJENN) JTUHEUHBIX TUCKPETHBIX CUCTEM U JAUCKPETHBIX CHTHAJIOB, BKIIIOYAS
JTUCKpeTHoe U ObIcTpoe npeodpasoBanue Dypee;

— M3Y4YECHHE OCHOBHBIX 3TAIlOB MIPOCKTHUPOBAHUS IU(PPOBBIX (DUIBTPOB;

— U3yuYeHHE METOJIOB CHHTE3a M aHajlu3a HU(PPOBBIX GUIBTPOB U UX MATEMaTUYECKOIO
OTMCaHMA B BUJE CTPYKTYD;

— U3y4YEHHE COBPEMEHHBIX CPEJCTB KOMIIbIOTEPHOI'O MOAEIUPOBAHUS 0a30BbIX METOJIOB U
ITOPUTMOB HU(POBOIT 00PaOOTKH CUTHAIIOB.

1.3 MecTo qucuunInHbl (MOIyJisl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Huctunmaa b1.0.19 «ludpoBasi 06paboTka CUTHAJIOB» OTHOCUTCS K 00s13aTeIbHOMN
yactu bioka 1 «/lucuumnmunel (Moaynn)» yaeOHoro riana. B coorBeTcTBuu ¢ pabodnM yueOHBIM
IUTAHOM JUCIUIUIMHA U3ydaeTcs Ha 2 Kypce (ceMecTp 2) Ha yCTaHOBOYHOM M 3UMHEH ceccuu 1o
3a04HOM (hopme 00yueHus. Bun npomexyTouHON aTTecTaluu: 3a4eT.

JlucuuimHa JOTMYECKH M COAEPIKATEIbHO-METOIWYECKH CBs3aHa C AUCIUIUIMHAMHA
obs3arenvHOM yacTu brnoka 1 «Martematnueckuil ananus», «Dusukay, «O0uwmit puznyeckuit
MPAKTUKYM» U JHUCIUIUIMH BapuatuBHOM 4dacTu bioka 1. [[ns ocBoeHUs HJaHHOW JUCUMILIAHBI
HEOO0X0MMO BIIQJIETh METOJaMHM MaTeMaTHMYECKOI'0 aHaINW3a, aHAIUTHYECKOM TIeoMeTpHuH,
JUHEHHON anreOpbl, pelieHueM anreOpanueckux U Aud@epeHiuanbHbIX YpaBHEHUM; Teopuu
(GYHKUIMN KOMIUIEKCHOTO NEPEMEHHOI0, TEOPUU BEPOATHOCTEH U MaTEeMaTHUYECKOW CTaTUCTHKH,
3HATh OCHOBHbIE (PU3NUECKHE 3aKOHBI; YMETh IPUMEHSITh MAaTEMAaTUYECKUE METO/IbI U PU3UYECKUE
3aKOHBI JIJISl PEILICHUS PAKTUYECKUX 3aa4.

B pesynbraTte n3ydeHns HaCTOSIIEW JUCHUIUIMHBI CTYIEHTHI JOJDKHBI ITOJyYUTh 3HAHUSA,
UMEIOIIME HE TOJBKO CAMOCTOSITEIbHOE 3HaUe€HUe, HO U o0ecrieunBatoiye 6a3oByIo MOATOTOBKY
JUIsL YCBOEHHUS IUCLMIUIMH 00s3aTelbHOM M BapuaTuBHOM dyactelr binoka 1, obecneuuBas
COIJIACOBAHHOCTh U IPEEMCTBEHHOCTb C 9TUMHU JUCLUUIUIMHAMU IIPU NIEPEX0Je K ONTUYECKUM U
U (GPOBBIM TEXHOJIOTUSM.

1.4 Ilepedyenp NMJIAHMPyeMbIX Pe3yJbTATOB O0y4eHHs] IO JMCHHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/bHON MPOrpaMMbl

WN3yyenne naHHOW yuyeOHOM JAMCUMIUIMHBI HampaBiIeHO Ha (QOpMUPOBaHUE Y
00yyYaromuxcs CIeIyONMX KOMIIETeHIIUMI:

KOH 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

Pe3ynbraTel 00y4ueHNUS 110 JUCLUIUINHE
KOMIIETEHIINH

OIIK-1 Cnoco0eH MCIO0JIb30BATH MOJI0KEHHS, 3AKOHbBI H METOAbI eCTECTBEHHBIX HAYK U MATEMAaTUKH [JIs1
pelieHus 32124 HHKEHEePHOH 1esITeJIbHOCTH




KO)I 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUKCHUA
KOMIICTCHIINH

Pe3yJ’IbTaTbI O6y‘ICHI/IiI IO TUCHUITIINHE

HOIIK-1.1 3maer ¢yHOaMEHTaIbHBIE 3aKOHBI
TIPUPOJIBI u OCHOBHbBIE ¢du3nyeckne
MaTeMaTH4ecKhe 3aKOHBl U METOZbl HAKOIUICHHS,
nepenadn u 00paboTKu HHPOPMAIUH

NOIIK-1.2 CnocobeH npuMeHSTh (HU3HIECKue
3aKOHBI 1 MaTe€MaTHYECKH METOJBI JJISI pEeIIeHUs
3aj1a4 TEOPETHYECKOTO U MPHKJIIaTHOTO XapaKTepa
HMOIIK-1.3 BnageeT HaBBIKAMH HKCIIOJIb30BAaHUS
3HAaHUH (U3MKH W MaTeMaTHKH MpPU PEIICHUH
MIPAaKTHYECKHUX 3a7a4

B pesynbrare 00ydeHHS IO AWCHUIUIMHBI 00ydaromuecs
JIOJDKHBI 3HATh:

— MeTOAbl MaTeMaTH4YeCKOro  OMUCaHHWA  JIMHEHHBIX
JIUCKPETHBIX CHCTEM;

— OCHOBHBIE 3Tallbl IPOEKTUPOBAHUS IU(PPOBBIX (HUIIBTPOB;
— OCHOBHBIE METOJBI CHHTE3a W aHaInW3a 4YacTOTHO-
N30MpaTEeNBHBIX HU(PPOBBIX PHUIBTPOB;

— METO/IbI MATEMaTHYECKOTO OMMUCAHMS I (PPOBBIX HHIBTPOB
B BHJE CTPYKTYPBI;

— METOJ] MAaTeMaTHIECKOr0 OIIMCAHHS TUCKPETHBIX CHTHAJIOB
C MMOMOIIBIO UCKPETHOTO NpeobpazoBanust Oypoe;

— anropuT™ OBICTpOTO Mpeodpa3oBanus Dypee;

— TPUHLMUIBI OIEHKA NIYMOB KBaHTOBaHUS B IH(POBBIX
¢uIbTpax ¢ GPUKCUPOBAHHON TOYKOH.

B pesynprate oOyueHHs IO AMCHUIUTUHBI OOy4arolluecs
JOJIKHBI YMETh!

— OOBSACHATH MaTeMaTHYeCKOe OIMCAaHWE JIMHEHHBIX
JIUCKPETHBIX CHCTEM B BHJIE AJITOPUTMOB;

— BBINIOJHATH KOMITBIOTEPHOE MOJIETMPOBAHHE JMHEHHBIX
IUCKPETHBIX CHCTEM Ha OCHOBE HX MAaTEeMaTHYECKOTo
OIMUCaHHS;

— 3amaBaTh TPeOOBaHMS K YACTOTHBIM XapaKTCPHCTHUKAM
IU(pPOBHIX (PUIBTPOB;

— o0ocHOBBIBaTH BBIOOp THHA ImHdpoBOro ¢GUIBTpa, C

KOHEYHOU WU OecKOHEeUHOH HMITYJIbCHOM
XapaKTepUCTUKOM;

— CHHTE3MpOBaTh LHU(PPOBOH (UILTP M aHAIN3UPOBATH €T0
XapaKTepUCTUKH CpeacTBaMu KOMIIBIOTEPHOTO
MOJIETUPOBaHMUS,

— 000CHOBBIBATH BEIOOP CTPYKTYPHI IU(BPOBOTO HUIBTPA;

— BBINIOJNHATE KOMITBEOTEPHOE MOJICIHPOBAHHE CTPYKTYPHI
mupoBoro GUIBTPA;

— BBIUMCITH  JHCKpeTHOe mpeoOpazoBanne Dypbe
IUCKPETHOTO CHTHANIA C IOMOIIBIO ITOPHUTMOB OBICTPOTO
npeoOpazoBannst Dypre CpeACTBaMH  KOMIIBIOTEPHOTO
MOJEIUPOBAHUSL.

B pesynbrare 0OydeHHS IO AWCHUIUIMHBI 00ydaromuecs
JOJIXKHBI BJIaJICTh:

— HaBBIKAMH COCTABJICHHA MATCMaTUUYCCKHUX Moﬂeﬂeﬁ
JIMHEHHBIX JUCKPETHBIX CUCTEM U TUCKPETHBLIX CUTHAJIOB,

— HaBBIKAMH KOMIIBPIOTEPHOTO MOJICIIUPOBAHMS JTHMHEHHBIX
JIMCKPETHBIX CHCTEM;

— HaBBIKAMH KOMITBIOTEPHOTO MPOEKTUPOBAHMS IH(PPOBBIX
(GUIBTPOB;

— HAaBBIKAMH KOMITBIOTEPHOTO BBIYMCICHHS JUCKPETHOTO
npeoOpazoBannsi  @Dyppe  Ha  OCHOBE  OBICTPOTrO
mpeobpazoBanus Dypee.

OIIK-3 Cnoco0eH NMpUMeHSITh METOABI NMOHCKA, XPaHeHHs, 00pa00oTKHM, aHAJIM3a W NPEACTABJICHHA B
TpedyeMoM ¢opmate mHGoOpMAUMH U3 PA3JIUYHBLIX MCTOYHMKOB U 0a3 JaHHBIX, cO0JI0asi NMPU 3TOM
OCHOBHBbI¢ TPeOoBaHUSI HHPOPMALIMOHHON 6€30MACHOCTH

NOIIK-3.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH U
MIPUHIUTBI Tepeaadn HHHOopMAIH B
I/IH(l)OKOMMyHI/IKaHI/IOHHI)IX CHCTEMAX, OCHOBHBIC
BU/IbI CUTHAJIOB, HCIIOJIb3YEMBIX B
TEJIEKOMMYHHUKAIMOHHBIX CHCTEMaX,
0COOEHHOCTH Tepe/iaun pa3IndHbIX CUTHAJIOB I10
KaHaJIaM U TPaKTaM TeJIeKOMMYHUKAMOHHBIX
CHCTEM

B pesynbrare 0OydeHHS IO AWCLHUIUIMHBI 00ydaromuecs
JIOJDKHBI 3HATh:

— MeTOAbl MaTeMaTH4YeCKOrO  OMUCaHHWA  JIMHEHHBIX
JIMCKPETHBIX CHCTEM;

— OCHOBHBIE 3Tallbl IPOEKTUPOBAHUS IU(PPOBBIX (HUIIBTPOB;
— OCHOBHBIE METOJBI CHHTE3a W aHaInW3a 4YacTOTHO-
M30UpaTENFHBIX MUPPOBBIX (PUIBTPOB;

— METO/Ibl MATEMaTHYECKOTO OMMUCAHMS HU(PPOBBIX HHIBTPOB

B BUJIE CTPYKTYPBI;




KO)I 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUKCHUA
Pe3yJ’ILTaTH O6y‘ICHI/IH IO TUCHUITIINHE

KOMITETCHIINH
NOIIK-3.2 CriocobeH pemats 3a1aqn 00padOTKHA | — METOJ] MaTeMaTHIECKOTO OIMCAHMS JUCKPETHBIX CUTHAIOB
JIAHHBIX C TIOMOIIBIO CPEACTB BHIYUCIUTEILHOMN C TIOMOIIBIO TUCKPETHOTO IpeodpazoBanus Oypbe;

TEXHUKU — aJITOPUTM OBICTPOTO Mpeodpa3oBanus Dypee;

HOIIK-3.3 Bnaneer MeTogaMu M HaBBIKaMH — TPUHLMUIBI OIEHKA LIYMOB KBaHTOBAaHUS B IH(POBBIX
obecrieueHnss HHOOPMALTMOHHOM 6€3011acHOCTH ¢mIbTpax ¢ GPUKCUPOBAHHON TOYKOH.

B pesynprate oOydueHMs O AMCHUIUTMHBI OOYy4aroIiuecs
JIOJDKHBI YMETB!

— OOBSACHATH MaTeMaTHYeCKOe OIMCAaHWE JIMHEHHBIX
JUCKPETHBIX CUCTEM B BHJE aJTOPUTMOB,;

— BBIIOJHATh KOMITBIOTEPHOE MOJICIMPOBaHHE JIMHEHHBIX
IUCKPETHBIX CHCTEM Ha OCHOBE HX MaTeMaTHYEeCKOIo
OIUCaHHS;

— 3amaBaTh TPeOOBAaHMS K YACTOTHBIM XapaKTEPHCTHUKAM
UGPOBBIX (HUIBTPOB;

— 00OCHOBBIBaTh BBIOOp THHa LU(pPOBOro QuiIbTpa, C

KOHEUHOMU 1581051 OecKOHEeUHO HUMITYJIbCHOM
XapaKTepUCTUKOM;

— CHHTE3MpOBaTh NUGPOBOH (PIIBTP M aHAIM3HPOBATH €rO
XapaKTepUCTUKHU CcpeAcTBaMHU KOMIIBIOTEPHOTO
MOJEIUPOBAHUS;

— 000CHOBEIBATh BEIOOP CTPYKTYPHI H(PPOBOTO PHITBTPA;

— BBINIOJNHATE KOMITBEOTEPHOE MOJICIHPOBAHHE CTPYKTYPHI
uudpoBoro GUIBTPA;

— BBIYMCIATH  JHUCKpeTHoe mpeoOpazoBanne Dypbe
IUCKPETHOTO CHTHANIA C IOMOIIBIO aITOPHTMOB OBICTPOTO
npeoOpasoBanus @Dypse CcpeACTBAMH  KOMIIBIOTEPHOTO
MOJEIUPOBAHUSL.

B pesynprate oOyueHMs IO AWCHUIUTUHBI O0y4aroliuecs
JIOJDKHBI BIIAJIETh

— HaBbIKAMH COCTaBJICHHUS MaTEMaTH4eCKUX Mojeeit
JIMHEHHBIX TUCKPETHBIX CHCTEM M JUCKPETHBIX CUTHAJIOB;

— HaBBIKAMH KOMIIBIOTEPHOTO MOJEIHPOBAHHS JIMHEHHBIX
IUCKPETHBIX CHCTEM;

— HaBBIKAMH KOMIIBPIOTEPHOTO MPOCKTHPOBAHHS IU(PPOBBIX
(GUIBTPOB;

— HABBIKAMH KOMIIBIOTEPHOTO BBIYMCIEHHS ANUCKPETHOTO
mpeobpasoBannss ~ @dypbe  Ha  OCHOBE  OBICTPOTO
npeoOpazoBanus Dypse.

PesynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHMS BCEX
BUJIOB KOHTAKTHOW M CAMOCTOSITENIbHOM pabOThI 00y4arOIIUXCsl B COOTBETCTBUU C yTBEPKACHHBIM
y4eOHBIM IIJIAHOM.

WuaukaTopel  TOCTHXKEHUS KOMIETEHIMH CUMTaroTCs C(GOPMUPOBAHHBIMH  MpU
JOCTHKEHUH COOTBETCTBYIOIUX UM PE3yJIbTaTOB O0YUYECHHUS.

2. CTpyKTypa H cojep:kaHue JUCIUIITHHBI

2.1 Pacnipenesienne Tpy10€MKOCTH JMCIMILIMHBI 110 BHAAM padoT

OO0wast Tpy 10EMKOCTb AUCHUIUIMHBI cOCTaBiseT 4  3aueTHbIX equHuLbl (144 waca), ux
pacrpeziesieHue 1Mo BujgaM paboT IpeICTaBICHO B TaOIHIIC

Bunsr pabot Bcero Dopma o0yueHHs
4acoB OYHO- 3a04Hast
OuHas
3a04Hasl
2
CeMeCTp
(gacel)

KonTakTHas pa6oTa, B TOM 4ncie:
AyIuTOpHBIE 3aHATHS (BCEro): 12 12




3aHATHA JICKIIUOHHOI'O THUIIa 4 4
J1a00PaTOPHBIC 3aHATHUS 4 4
NPaKTUYECKUE 3aHITUS 4 4
CEMHMHAPCKHE 3aHATHSI — -
Yka3bIBaroTCs BUIBI paboT B
COOTBETCTBUH C yUEOHBIM ILIaHOM B B
HNuas koHTaKTHas1 padora: - -
KonTpomas camocTosTenbHOM paboTh
(KCP) - -
ITpomexxyTounas arrectauus (MKP) — -
CamocTosTenbHas1 padoTa, B TOM
b 11 (i (H
Kypcoas pabora/mpoext (KP/KIT)
(moaroToBka) a B
KonTponsHas pabora - —
Pacuérno-rpadrueckas padora (PT'P)
(moaroToBka) - B
Pedepar/scce (moaroroBka) — —
CamocTOsITeIbHOE H3YYEHHE pa3ZIelioB,
CaMOITOITOTOBKA (mpopaboTka u
MIOBTOPEHUE JICKIIMOHHOTO MaTepuana u
MaTepuaiia  y4eOHMKOB H  y4eOHBIX 128 128
mocobuii, TOArOTOBKA K TaOOPaTOPHBIM U
MMPAKTUYCCKHUM 3aHATUAM, KOJIJIOKBUYMaM
1 T.J.)
[ToaroroBka k TeKymeMy KOHTPOIIIO -
Kontpos: -
[ToaroroBka k 3auety 4 4
Oomas yac. 144 144
TPYA0€MKOCTh B TOM 4HCJIe
KOHTaKTHasl 12 12
padora
3a4. efl 4 4

2.2 Copep:xanne JTUCUMILIIHMHBI

Pacnpenenenue BuoB yueOHOM pabOThl U UX TPYJOEMKOCTH IO pa3JienaM AUCHUILIUHBI.
Paznensl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B2 cemecTpe (3aouHas ¢popma o0yueHHs)

KomnaecTBo yacos

A Bueayaut
No HanmenoBanwue pasnenoB (Tem) yauTopHad opHas
Bcero pabora
pabota
113 JIP CPC
1 |Curnaiibl ¥ JUHENHBIE CUCTEMBI 22 2 — 20
2 |[duckperus3anys U TUCKPETHBIC MPEOOpa30BaHUs CUTHAIIOB 30 2 — 28
3 |DunpTpanuus OIHOMEPHBIX CUTHAJIOB 48 - 4 40
4 |YacroTtHblii aHATI3 IMGPOBHIX QUIBTPOB 40 — — 40
HUTOI O no pazoenam oucyuniurvl 140 4 4 128
Kontpouss camoctositensHoi pabotsl (KCP) — — 6 —
IIpomexxyTtounas arrectamus (MKP) — — — —
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 - — -
O0mas TpyI0EeMKOCTB 110 THUCIUIIIHHE 144 - -

[Tpumeuanue: JI — nexmumu, [13 — npaktudyeckue 3anstus / cemurapsl, JIP — mabopaTopHbie

3anstusi, CPC — camocrositensHas pabora cTyAeHTa



2.3 Coaep:xanue pa3iesioB (TeM) IUCHUATIINHbBI
2.3.1 3anaTus JeKIUOHHOI0 THIIA

HanmenoBanue paznena

dopMa TEKYILEro

Ne (Tembl) Copneprxanne paszueina (TeMbI) KOHTpOITS

1 |Curnansl u muneiinple  |Kitaccngukanusi cCUTHaOB. AHAJIOTOBBIC, TUCKPETHBIE U OTBETHI Ha

CUCTEMBI HI/I(l)pOBbIe CHUT'HAJIbI. KOHTPOJIbHBIC
Mertponorus cursanos. JInHelHOe, HOPMUPOBAHHOE, BOIIPOCHI,
METPHYECKOE U IMIH0EPTOBO MPOCTPAHCTBA CUTHAJIOB. BBINIOJTHEHHE
@ypre-npeoOpa3zoBaHre  CUTHAJOB W €ro  CBOMCTBAa.| NPaKTHYECKUX
0O0606mennsIi pag Oypee. DPdekt 'ndoca. [IpeodpazoBanue 3aTaHMUIA;
cBepTKH. KoppesimoHHbIe 1 CIIeKTpaJIbHBIE COOTHOIIICHMSI. OTYET T10
JlnHaMHu4YecKoe U CIEeKTPaIbHOE MPEICTABICHUE CUTHAJIOB. BBIITOJTHEHHBIM
MOIIIHOCTD ¥ SHEPTHUS CUTHAJIOB. DHEPIeTHUECKHE CIIEKTPHI 11a00paTOPHEIM
CUTHaJIOB. MaTeMaTH4ecKoe OMMCaHNE LITyMOB 1 IOMEX. paboram;
XapaKTepUCTHKH TIOMEX. TECTUPOBAHMUE;
JlvHeliHbIC ¥ MTHBAPUAHTHBIE K CIIBUTY CUCTEMBI IPE0OPa30BaHMS pedepar
CHTrHaJIOB. VIMITYJILCHBIM OTKIIMK W TIepeaTouHble (QyHKINH
cucreM. UuTterpan {roamens. AMIUTUTYAHO-4aCTOTHAS U
(ha30-4acTOTHAsI XaPAKTEPUCTUKHU CUCTEM.

2 |duckpernsanus u 3ara4y ¥ NPUHLUIBI AUCKPETU3ALMHN CUTHAIOB. PaBHOMepHast OTBETHI HA
JMICKPETHBIE nuckpernzanys. CieKTp AUCKPETHOTO CHTHAA. KOHTPOJIbHBIE
peoOpazoBaHus Wnrtepnionsiunonnstit psig Korensaukosa—1llennona. BOIIPOCHI;
CHTHAJIOB Juckperuzanus ¢ ycpeaHeHneM. J{ncKpeTn3amyst CleKTPpOoB. BBINTOJTHEHHE

JluckpeTu3anys Mo KPUTEPUIO HAaHOOIBIIET0 OTKIOHSHHS. MPaKTHYECKNX
AnanTuBHas quckpetn3anys. KBaHToBaHNE CUTHAIIOB. 3aJJaHu;
Jlenumanust 1 MHTEPIIOJALMS NaHHBIX. OTYET I10
[IpeobpazoBanne Pypre. JAuckpeTHOE ITpeodpa3zoBaHme BBIIIOJIHEHHBIM
®ypoe. brictpoe mpeobpazoBanne Pypre. AIToOpuUT™M 1ab0paTOPHBIM
ObICcTpOro peobpaszoBanust Dyphbe. paboTam;
HenpepsiBHOE 1 TuckpeTHOE npeodpazoBanue Jlamnaca. TECTUPOBAHUE;
Z-npeobpa3oBaHue CUTHAIOB. [IpuMepsl z-npeodpa3oBaHusl. pedepar
Cas13b ¢ npeobpazoBanmsiMu Pypee u Jlarutaca. CoiicTBa z-

npeobpazoBanus. OToOpaxeHue z-mpeodpa3oBaHusl.

Amnanmutndeckas popma z-oopa3os. O6paTHOE Z-

peoOpa3oBaHHe.

JluckpeTHast cBepTKa (KOHBOMIOLMS). Y paBHEHUE JUCKPETHOM

cBepTKH. TexHuKa CBEPTKU. ABTOKOPPEISINS U ee

BbIUKCciIeHUE. [IpruMeHeHNs aBTOKOPPENIAIMOHHON (DYHKIUN.
BetiBnet-npeoOpa3oBaHue U BeHBIET-(QMIBTPALINS.

[IporpamMmupoBaHue BeUBIET-IIPe0Opa3OBaHI.

3 | DunbTpanus O6paboTka 1HQpPOBBIX cuUTrHANOB. KirodeBble omeparuu OTBETHI Ha

OJTHOMEPHBIX CUTHAJIOB |1(poBOli 00pabOTKM (IMHEWHHAss CBEpPTKa, KOppeJsLus,|  KOHTPOJbHBIC
JIMHENHAast uudposas ¢dunpTpanms, JUCKPETHBIE BOIIPOCHI,
npeoOpa3oBaHus, MOJYJISIHS CHUTHAJIOB). OOnactu|  BBIIOJNHEHHE
IpUMeHeHHs IM(POBOIT 00PaOOTKH CUTHAJIOB. MPaKTHYECKUX
udpossie punsTpsl. HepekypcuBHbBIE M peKypCHBHEIE 3aJlaHui;
¢unsTpsl. UMmynscHas peakuus Gpunbtpos. Ilepenarounsie OTYET T10
¢yHKIMH QUIABTPOB. Y CTOWIMBOCTH GHIBTPOB. YacToTHBIE BBINTOJTHEHHBIM
xapaktepucTuku GpuibTpos. PazoBas U rpyINnoBas 3aJepkKka. | J1abopaTOpHBIM
@unpTpanys cIy4alHbIX CUTHATOB. CTPYKTYypHBIE CXEMBI paboram;
IU(GPOBBIX (PHITHTPOB. TECTHPOBAHUE;

pedepar

4 [YacToTHBII aHATH3 OWIbTPHI CriaxuBaHus. MeTo HauMEHBIINUX KBaJPATOB. OTBETHI Ha
H(POBBIX HUIBTPOB Ounstpel MHK 1-ro mopsaxa. UmmynbcHas peakiys u KOHTPOJIbHBIE

YaCTOTHAS XapaKTepPUCTHKA QPuiabTpa. ONTHMHU3AIUSL BOIIPOCHI;
crnaxuBanust. @unsTpel MHK 2-ro mopsaxa. @unstpet MHK BBIIIOJIHEHUE
4-ro nopsinka. PazHocTHBIE GUILTPHI U GUIBTPHI MPaKTHYECKUX
WHTErPUPOBAHMSI. 3aJlaHui;
@dunbrpanys ciy4aiHbIX CUrHANOB. CIEKTPBI MOITHOCTH OTYET I10
CITy4aiHBIX CUTHAJIOB. BBINTOJTHEHHBIM

[Tpumenenne BecoBbIX pyaknuii. dpdext 'ndoea u ero




MPaKTHYECKHE MOCIIESACTBUS MTPH (PUIBTPALIUH.
Hetirpanuzanus ssnenust [ m66ca B yacToTHOI 06macTu.
OCHOBHBIE BECOBBIE (DYHKIIUH.

HepexypcuBHble yacToTHBIE I POBBIE GMIBTPBI. THITEI
¢unsTpoB. Metonuka pacueroB HI®. M nieansHble 9acTOTHBIE
¢unsTpsl. MmynscHas peakuust Gpunbtpos. Koneunsle
TIPUOIKEHUS HACANBHBIX (GUILTPOB. [IpuMeHeHne BeCOBBIX
¢ynknuid. ['mankue 4acToTHBIE GUIBTPHI.
Huddepenmupyromntie muppoBsie QrIbTPEL. ATbTepHATHBHEIC
METO/IbI PacueTa HEPEKYPCUBHBIX U(PPOBHIX (PUIBTPOB.
Z-nipeoOpa3oBaHKe CUTHAIOB M ero cBoiicTa. [Ipumeps! z-
npeobpaszoBanus. O0paTHOE z-ipeoOpasoBanue. [IpuMeHeHUs
Z-1peoOpazoBaHusl.

PexypcuBHble nudpossie punbTpsl. KackanHas u
napayutensHas popma PLI®D. PazpaboTka pekypCHBHBIX
UQpOoBHIX QUIBTPOB. PeskeKTOpHEIE U CENEKTOPHBIE
¢unbTpel. bunmmaeiiHOe Z-TIpeoOpa3oBanue. THITEI
PEKYPCUBHBIX YaCTOTHBIX (HIHTPOB. HU3K0OIaCTOTHBIH
¢uneTp Barrepyopra. Beicoko9acTOTHBIN (QIITBTP
Barrepyopra. I[Tonocosoii pmieTp barTepyopra. @uimbTpht
YeObImena.

11a00paTOpPHBIM
paboTam;
TECTHPOBAHHE;

pedepat

2.3.2 3aHATHS CEMHMHAPCKOI0 TUNA (MPaKTUYecKHe / CEMMHAPCKHUE 3aHSITHS)

CornacHo yuyeOHOMY IUIaHy 3aHSATHSI CEMUHAPCKOIo TUMA (TMpakTHYECKUe / CEMUHAPCKUE
3aHSTHS) IO JAaHHOW AUCLUILIIMHE HE IPEyCMOTPEHBI.

2.3.3. JIaGopaTopHbIe 3aHATHSA

HaumenoBanue paznena

dopma TeKyIIero

Jlenumarnust 1 MHTEPIIOJISIINS TaHHBIX.

[IpeobpazoBanne dypre. JluckperHoe npeodpazoBanue
®ypoe. brictpoe nmpeodpazopanne Dypre. ANropuT™M
ovIcTporo mpeobpaszoBanust Dypre.

HenpepriBHOe 1 quickpeTHOE peodpa3oBanue Jlammaca.
Z-npeobpa3oBanne curHaioB. [Ipumeps! z-npeodpa3zoBaHusI.
Cas13b ¢ ipeobpazoBanmsiMu Oypoe u Jlanmaca. CBoiicTa z-
npeoOpaszoBanusi. OTOOpakeHUE Z-PeoOpa3OBaHMS.

Ne TemaTnka 3aHATHIH/PadOT
(Temsr) KOHTPOIIS

1 |Curnanel u nuaeiiHple  |Kimaccmugukanus cUTHAIOB. AHAIOTOBBIC, TUCKPETHBIC U Otuer no

CHCTEMBI IU(POBHIE CUTHABI. JTa00paTOpHOH
Mertpomnorust cursanos. JlnaeliHOe, HOpMUPOBaHHOE, pabote. Mathcad-
METPHUYECKOE U THIH0EPTOBO MPOCTPAHCTBA CUTHAJIOB. mporpamma
Oypre-ipeoOpazoBaHiie  CUTHAJIIOB M €r0  CBOMCTBa. YHCJIEHHOTO
O06o06meHnsIi psag Oypbe. Dddekr 'nddca. IIpeodpazoranue pacueta
cBepTKU. KoppensaimoHHsie 1 CTieKTpaibHbIE COOTHOIIIEHHSI.

JuHamMu4eckoe ¥ CEeKTpaIbHOE TPEICTaBIEHIE CUT'HAIOB.
MOIIHOCTD U SHEPTHUS CUTHAJIOB. DHEPreTHYECKHE CIIEKTPEI
CHTHaJIOB. MaTreMaTHuecKoe ONMCaHue IyMOB U TIOMEX.
XapaKTepHCTHKH TIOMEX.

JluHeiiHble ¥ MHBapUAHTHBIE K CIIBUTY CUCTEMBI IPE0Opa30BaHus
CUTHAJIOB. VIMITYJIbCHBIN OTKIIMK U TIepelaToOuHbIe (DyHKINH
cucteM. MaTerpan J{roamens. AMIDIHTY IHO-9acTOTHAs U (a3o-
YaCTOTHAsL XapaKTEPUCTHKH CHCTEM.

2 |Quckpernzanys u 3agaun U IPUHIMITE AUCKPETH3AIMK CUTHAIOB. PaBHOMEpHAas Ortuer o
JIMCKPETHBIE Juckperuzanys. CIieKTp TUCKPETHOTO CUTHAIA. nabopaTopHOi
npeoOpa3oBaHus Wurepnonsiunonustii psay Korensaukosa—1llenHoHa. pabore. Mathcad-
CHUTHAJIOB Juckperuszanus ¢ ycpeaHeHneM. JJMCKpeTu3aiys CreKkTpoB. nporpamma

Juckperu3anus o KPUTEPHIO HAaHOOJIBIIEro OTKJIOHEHUSI. YHCIIEHHOTO
AnanTHBHas quckperusanus. KBaHTOBaHME CHTHAJIOB. pacuera




Amnanuruueckas ¢popma z-o0pazos. ObparHoe z-
npeoOpa3oBaHue.

JuckpeTrHas cBepTKa (KOHBOMIOIHS). Y paBHEHHE AUCKPETHOM
cBepTkU. TexHHKa CBEpTKU. ABTOKOPpESLHNS U €€
BbIUKCIeHUE. [IpMeHeHs aBTOKOPPEIISIIIMOHHON (QYHKIIHH.
BeiiBnet-nipeoOpa3oBaHue U BeHBIET-(QIIBTpAIIUSL.
[IporpammupoBaHue BeWBIECT-IPEOOpa30OBaHHN.

OunbTpanus

OOAHOMCPHBIX CUTHAJIOB

ObpaboTka nMdpoBHIX CHUrHATOB. KitodeBsle omepannu
muppoBoil 00pabOTKM (TMHEWHAs CBEpPTKA, KOPPEIIHS,
TUHEeWHas nudpoBas (unpTpanus, JUCKPETHBIE
mpeobpa3oBaHus, MO IS CUTHAJIOB). Obnactu
NpUMEHeHuUs IU(PPOBOIT 00paOOTKK CUTHAJIOB.

Hudpossie punbTpel. HepekypcHBHBIE M peKypCHBHBIC
¢uneTpsl. UMnynscHas peakuus Gpunbtpos. Ilepenarounsle
¢yHKIMH GUILTPOB. Y CTOMYMBOCTH PUIBTPOB. YacTOoTHBIE
XapakTepucTuku GuibTpoB. Pa3oBast U rpynnoBas 3aaepKKa.
Ounprpanys cirydalHbIX CUTHAI0B. CTPYKTYpHBIE CXEMBI

(G POBHIX PHUIBTPOB.

Ortuer o
nabopaTopHO
pabote. Mathcad-
mporpamma
YHCIIEHHOTO
pacuera

YacTOTHBINM aHAIN3
I (pOBBIX PUITETPOB

OunbTpEI CriaaXuBaHuA. MeTox HANMEHBIINX KBaIPATOB.
Ouibtpel MHK 1-ro nopsinka. UMnynscHas peakius u
YaCTOTHAsI XapaKTepuCcTHKa QuiIbTpa. ONTHMHU3anus
crnaxuBanust. PunsTper MHK 2-ro mopsinka. @uistpst MHK
4-ro mopsinka. PazHocTHBIE QUIBTPHI U1 PUIBTPHI
WHTErPUPOBAHMUS.

QunbTpalys cIy4aifHeIX CUTHANOB. CIIEKTPBI MOIITHOCTH
CJIy4alHbIX CUTHAJIOB.

[Tpumenenue BecoBbix GpyHkuuit. dpdexr ['mdOca u ero
MIPaKTHYECKHE TTOCIIEICTBUS NIPH (GHIIBTPALIUH.
Heiirpanuzamnus sisnenus ' no6ca B yacToTHOI 00macTy.
OcHOBHEIE BeCOBBIE (D)YHKITHH.

HepexypcusHble yacToTHBIE ITM(POBBIE GHIBTPHI. THITEI
¢unbTpoB. Metonuka pacuetoB HI®D. M eansHple 9acTOTHBIE
¢unsTpsl. MmynscHas peaxkuus Gunbtpos. Koneunsie
TIPUOIMKEHUS HeanbHbIX GUIbTPOB. [IpuMeHeHne BECOBBIX
¢yakouit. ['magxue yacToTHBIE QUIBTPEL.
Huddepenuupyrompe udpoBbie GUIBTPHL. AJTbTEpPHATHBHEIC
METO/Ibl pacyeTa HePEeKypCHBHBIX IU(POBBIX QUIBTPOB.
Z-nipeo0Opa3oBaHie CHUTHAIOB M ero cBoiicTBa. [Ipumepsl z-
npeodpazoBanus. OOpaTHOe z-nipeoOpa3oBanue. [Ipumenenns
Z-TIpeoOpazoBaHusl.

PexypcuBHbie nndpossie GpuibTpsl. KackanHas u
napasutenbHas popma PL®. Pa3zpaboTka pekypCcHBHBIX
UQpOBEIX GUIBTPOB. PeskeKTOpHBIE U CENEKTOPHBIE
¢uneTpel. bunmaeiiHOe Z-TipeoOpa3oBanue. THIbl
PEKYPCUBHBIX YaCTOTHBIX (HILTPOB. HU3KOUaCTOTHBIN
¢unsTp Barrepyopra. BeicokogacTOTHBIN GHIBTP
Barrepyopra. [Tonocosoii punsTp barrepyopra. @uimbTpst
YeOsl1ueBa.

Otuer o
nabopaTopHO
pabote. Mathcad-
mporpamma
YHCIIEHHOTO
pacuera

JlabopaTtopHblie padoThI

n/m

Ne
pasnena
JUCIUILIAHBL

HanmvenoBanune 1ab0paTOpHBIX padoOT

Koi-Bo
4acoB

1

MopenupoBaHue JIMHEHHBIX crcTeM B cucteme Mathcad

CrexTpanbHbIi aHanm3 B cucteme Mathcad

[TporpammupoBaHue BeliBiIeT-ipeodpazoBannii B cucteme Mathcad

AW —

2
2
3

q)I/IJ'H)TpaHI/IH 3alllyMJICHHBIX CHUI'HAJIOB C HCIOJIb30BAHUEM 6I)ICTp0FO

npeobpazoBanus Pypwe B cucreme Mathcad

(V)]

w

BeiiBneT-¢uabTpanus 3anIyMICHHBIX CUTHAIIOB B cucteMe Mathcad

[Ipoextupoanne mudpoBoro BUX-pmieTpa MeTomoM OHIHHEHHOTO

npeobpas3oBanus B cucteme Mathcad




7 | 4 | IpoextipoBanme mupposoro KUX-dunsrpa B cucreme Mathcad —
Hroro: 4

3amura saboparopHoit pabotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoii
pabotel (KP), pacuernHo-rpadmueckoro 3amanus (PI'3), manmucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u 1.1.

[Ipn m3yyeHUM IUCHUILIMHBI MPUMEHSIOTCS 3JEKTPOHHOE OOydeHHe, NUCTAaHIIMOHHBIE
oOpa3oBatenbHble TexHOoMoruu B coorsercTBru ¢ ®I'OC BO.

JlabopatopHble pabOTHI BBITIONHSAIOTCA B MYJIBTUMEIUHHOM KJacce CHEIHalbHBIX
TUCIUIUIMH B HWHXeHepHo-maTtemaTuueckot cucreMe MATHCAD ¢ wucnonb3oBaHueM
BCTPOEHHBIX B 3Ty CHUCTEMY CpPEICTB MPOTPAMMHUPOBAHUS M TrpaduuecKkodl BHU3yalu3allud
pPe3yIbTaTOB YHCICHHBIX PACYETOB.

[To uToram BBIMOTHEHUS KaXA0H Ta00paTOPHON pabOThI CTYIEHT COCTABIISIET OAPOOHBIN
NUCbMEHHBIH OTYEeT, ONUpasChb HAa KOTOPbI JoKeH B Oecele C NpernojaaBaTeieM
MPOJIEMOHCTPUPOBATh  3HAHUE  TEOPETHUUYECKOTO W SKCHEPUMEHTAIBHOTO  MaTepuala,
oTHocsmerocs: k pabdote. IlpoBepka 3HaHMIA CTyJeHTa OCHOBaHA Ha KOHTPOJIBHBIX BOIPOCAX,
NPUBEJAECHHBIX B  ONHWCAaHUM PabdOTBl MW  JIONOJHHUTENIBHBIX  BOMPOCAX, KaCAIOIIUXCS
COOTBETCTBYIOIIIUX Pa3JIeIOB OCHOBHOM nuciuiumHbl «L{udpoBas 00paboTka CUTHATIOBY.

JlaGopaTtopnas padora Ne 1.

MopnenupoBaHue JJUHEHHBIX cucTeM B cucreme Mathcad.

[ens paGoTHI:

— U3Y4YUTh METOJIbI MOJICTMPOBAHUS JIMHEHHBIX CHCTEM B MakeTe mporpamm Mathcad;

— paccuuTaTh U IPOAHAIU3UPOBATh AMIUIUTYJIHO-UYACTOTHYIO XapakrepucTuky (AUX)
CUCTEMBI;

— HAWTH OTKIWK (DUIBTpa HA CTYNEHYATHIA CUTHAJI — IMEPEXOJHYIO XapaKTePUCTHKY
buabTpa;

— HaWTH OTKJIMKH (DUIBTPA HA TAPMOHMYECKUE CUTHAJIBI B TIOJIOCE MTPOIYCKAHUS H MOJI0CEe
3aJIep>KUBaHUs, OLIEHUTh U30MpaTeIbHbIE CBOWCTBA (DUIIBTPA;

— Hamycath M OTJIAJUTh COOTBETCTBYIOIIYIO MPOTpaMMy YHCIECHHOTO pacuera B
WH)XEHEepHO-MaTeMaTHueckoi cucreme Mathcad.

B nporuiecce BoinonHeHNUs pabOTHI CTYJICHT, PYKOBOJCTBYSICh METOAMYECKUMH YKAa3aHUAMHU
K BBITIOJTHEHUIO IaHHOM pabOThI:

— ONIpezeNsieT OCHOBHBIC PacUe€THBIE COOTHOLICHHUS;

— pa3pabaTbIBaeT aITOPUTM YUCIEHHOTO pPacyera;

— COCTaBIISIET COOTBETCTBYIOIIYIO MPOrpaMMy YHCICHHOTo pacyera B cucreme Mathcad;

— OCYUIECTBIISIET OTJIAAKY HMPOrpaMMbI, UCIIOJIb3Ys TUIIOBbIE HAOOPHI BXOJHBIX JAHHBIX,
MIPUBEICHHBIC B 33JIaHUU K J1a00paTOpHOU padoTe;

— MPEIOCTABIIAET 3aBePUICHHBIN MPOrPaMMHBII KO/ B (hopMaTe KOMIBIOTEPHOU CHUCTEMBI
Mathcad (daiin *.xmcd) npenogaBaTento s IPOBEPKU U OTBEUAET HAa BOMPOCHI MIPETIOAaBATEIS
JUISL TIOJTyYE€HUS 3a4eTa 3a BBIIOJIHEHHYIO padoTy.

JlabopaTropnasi padora Ne 2.

CnexTpanbHblii aHaau3 B cucteme Mathcad.

ens paboThI:

— M3YYHUTb METO/IbI aHAJIM3a CIIEKTPa CUTHAJIOB B MakeTe nporpamm Mathcad;

— BBITIOJTHHUTH 3aITUCh U CUNUTHIBaHUE (Daiiina, copeprkaiero OTCYEeThl CUTHAIA;

— paccuMTaTh M TNPOAHAIM3UPOBATH CHEKTPHl CHUTHAJIOB C TIOMOIIBIO OBICTPOTO
npeoOpazoBanus Oypre (bI1D);

— paccyMTaTh W MPOAHAIM3UPOBATH CHEKTPHI HETMEPHOAMYECKHX CHTHAJIOB C MOMOIIBIO
npeobpazoBanus Dypee;



— paccuuTatb U MPOAHATIU3UPOBATL CICKTPbI MNCPUOJUYCCKHUX CHUIHAJIOB C IMOMOMIBIO
JHMCKpeTHOTO psa Dypre;

— HamMcaTtb W OTIaAUTb COOTBCTCTBYIOIIYIO IIpOrpamMmy 4YHCIICHHOI'O pacdcTta B
UHKCHEPHO-MaTeMaTnieckoi cucteme Mathcad.

B nponecce BeinonHeHns padoThl CTYIEHT, PyKOBOJICTBYSICh METOIMYECKUMU YKa3aHUSIMU
K BBITIOJTHEHHIO JaHHON pabOThI:

— onpeIesisieT OCHOBHBIC PACUYETHBIC COOTHOIICHHUS;

— pa3pabaThIBaeT AJITOPUTM YHCICHHOTO PacyueTa;

— COCTaBIISIET COOTBETCTBYIOIIYIO IIPOrpaMMy YHCICHHOTO pacyera B cucteMe Mathcad;

— OCYUIIECTBIISCT OTJAIKy MPOrPaMMBI, HCIIOIb3Ysl THIIOBbIC HAOOPhI BXOHBIX JTaHHbIX,
MPUBEICHHBIC B 33JIaHUU K J1a00paTOpHOU padoTe;

— MPEIOCTABIISACT 3aBEPIICHHBIN MPOTrPAMMHBINA KOJ B (hopMaTe KOMITbIOTEPHOH CUCTEMBI
Mathcad (daiin *.xmcd) npenogaBaTento s IPOBEPKU U OTBEUAET HA BOTPOCHI MPETIOAaBaTels
JUTS1 TIOJTyYCHUS 3a4eTa 3a BBIMOJHCHHYIO PaboTy.

JlaGopaTopHasi padora Ne 3.

@OuiabTpanyusa  3alIyMJEHHBIX CHTHAJIOB €  HCHOJIb30BAHMEM  OBICTPOro
npeodpazosanus Pypre B cucreme Mathcad.

[enp paboTHI:

— U3Y4YHUTh METO/bl MATEMATUYECKOI0 MOJIETUPOBAHUS LIIyMOB U TIOMEX;

— U3YYHUTb METOAMKY PabOThI ¢ KOMaHJaMH OBICTpOTo mpeodpa3oBanus Pypbe B cUcTeMe
Mathcad;

— OCBOUTH METOJIMKY MCIIOJIb30BaHMsI OBICTpOro peodpazoBanust ypbe s GpuiabTpanuu
3allyMJIEHHBIX CUTHAJIOB;

— Hamycath M OTJIAJUTh COOTBETCTBYIOIIYIO MpPOrpaMMy UHCIEHHOTO pacuera B
MH)XEHEepHO-MaTeMaThueckoi cucreme Mathcad.

B nporiecce BbinonHeHNUs pabOTHI CTYJCHT, PYKOBOJCTBYSICh METOAMYECKUMH YKAa3aHUAMHU
K BBITTOJTHEHUIO JJAHHOUW pabOTHI:

— onpezensieT OCHOBHbIE pacUe€THbIE COOTHOLICHHUS;

— pa3pabaThIBaeT aIrOPUTM YHCICHHOTO pacueTa;

— COCTaBJISIET COOTBETCTBYIOIYIO POrpaMMy YHCICHHOro pacuera B cucreme Mathcad;

— OCYIIECTBIISICT OTJIAJKy TPOTPAMMBI, UCTIONB3Ysl TUIIOBbIE HA0OPHI BXOIHBIX JaHHBIX,
NpUBECHHBIE B 33J]aHNU K JJaOOpaTOpHOH paboTe;

— MPEIOCTABIIAET 3aBEPLUICHHBIN MTPOrPaMMHBIN KO/ B (hOpMaTe KOMIIBIOTEPHOU CHCTEMBI
Mathcad (¢aitn *.xmed) npenosaBaTento 1 IPOBEPKU U OTBEYAET HA BOIIPOCHI MTPETO1aBaTeNs
JUTSL TIOJTYYCHUS 3a4€Ta 32 BBIIIOJTHEHHYIO padoTy.

JlaGopaTopHas padora Ne 4.

IIporpammupoBanue BeiiBieT-npeodpa3osanuii B cucreme Mathcad.

ens paboTsr:

— W3YYUTh METOJMKY NPOrpaMMHON BM3yalM3alus BEWUBIETOB TUIA «MEKCHKAHCKas
HUISATIAN;

— M3YYUTh UCIOJIB30BAHUE NPSIMOTIO BEUBIET-IPe0Opa30BaHUs U MOCTPOCHUS BEHBIET-
CHEKTPOrpaMMBbl JUIsl MEaH[IPa;

— BBIOJIHUTH BEWBIIET-PA3JIO)KEHUE U PEKOHCTPYKLHIO THIIOBBIX 3JIEMEHTapHBIX
CUTHAJIOB;

— HamMcaTh M ONIAJUTh COOTBETCTBYIOLIYIO IIPOIpPaMMy YHCJIEHHOIO pacyera B
MH)XEHEepHO-MaTeMaThueckoi cucreme Mathcad.

B nporiecce BbinonHeHUs pabOTHI CTYJEHT, PYKOBOJACTBYSICh METOAMYECKUMH YKAa3aHUAMHU
K BBITTOJTHCHUIO JJAHHOUW paboTHI:

— OIIpPENENSAET OCHOBHBIE PACUETHBIE COOTHOLIECHMS;

— pa3pabaTbIBaeT aJIrOPUTM YUCIIEHHOTO pacyera;



— COCTaBIISIET COOTBETCTBYIOIIYIO IIPOrpaMMy YHCJICHHOTO pacyera B cuctreme Mathcad;

— OCYUIIECTBIISCT OTJAIKy MPOrPaMMbI, HCIIOIb3Ysl THIIOBbIC HAOOPHI BXOHBIX JTaHHBIX,
MPUBEICHHBIC B 33/IaHUU K J1a00paTOpHOU padoTe;

— MPEIOCTABIISACT 3aBEPIICHHBIN MPOTrPAMMHBINA KO/ B (hopMaTe KOMITbIOTEPHOH CUCTEMBI
Mathcad (daiin *.xmcd) npenogaBaTento s IPOBEPKU U OTBEUAET Ha BOMPOCHI MIPETIOAaBATEIS
JUTS1 TIOJTyYCHHS 3a4eTa 3a BBIMOJHCHHYIO PaboTy.

JlaGopaTopHasi padora Ne 5.

BeiiBier-puinbTpanus 3amyMJIeHHbIX CUTHAJIOB B cucteme Mathcad.

ens paboThI:

— M3YYHUTh METOJIbl MATEMATUYCCKOTO MOJICTHUPOBAHHUS IIIyMOB U IOMEX;

— M3YYHTh METOJMKY paOOThI C KOMaH/IaMH BEeHBIET-IpeoOpa3oBanuii cucteme Mathcad,

— OCBOUTh METOJUKY HCIOJb30BAHUS BEHUBIET-IpeoOpa3oBaHuil sl GuiIbTpanuu
3alIyMJICHHBIX CUTHAJIOB;

— HamycaTth M OTJIAJUTh COOTBETCTBYIOIIYIO NpPOTpaMMy YHCICHHOTO pacyeTra B
WH)KEHEpHO-MaTeMaTHieckoi cucreme Mathcad.

B mporiecce BoIoMHEHHS paOOTHI CTYJCHT, PYKOBOJCTBYSICh METOAMUYECKUMH YKa3aHUAMU
K BBITIOJIHEHUIO TAHHON paboThI:

— OmIpezeNsieT OCHOBHBIC pacUe€THBIC COOTHOLICHHUS;

— pa3pabaThIBacT AJITOPUTM YHCIICHHOTO PacyeTa;

— COCTaBIISIET COOTBETCTBYIOILYIO POrpaMMy YHCICHHOTo pacuera B cucreme Mathcad;

— OCYIIECTBIISICT OTJIAJKY IPOTPaMMBbI, UCTIOJIB3Ysl TUIIOBbIE HA0OPHI BXOIHBIX JaHHBIX,
MPUBEICHHBIC B 3aJIaHUU K JIA0OpAaTOPHOI padoTe;

— IPEJOCTABIISET 3aBEPUICHHBIH MPOTrPaMMHBIN KOJ B JOpMaTe KOMITBIOTEPHON CHCTEMBI
Mathcad (daiin *.xmcd) npenogaBaTento s IPOBEPKU U OTBEUAET Ha BOMPOCHI MIPETIOAaBATEIS
JUTSL TIOJTYYCHHUS 3a4€Ta 32 BBIIIOJTHEHHYIO padoTy.

JlaGopaTopHas padora Ne 6.

IIpoexTupoBanue uudposoro BUX-puabTpa MeTOoA0M OMJIMHEHOT 0
npeodpa3zoBanus B cucreme Mathcad.

Lens paboThI:

— U3y4eHHEe MeTo1a OUITMHEITHOIO TPeo0pa30BaHUs U Pa3IMUHBIX BUOB alllIPOKCUMALUH
(GUIBTPOB-NPOTOTUIIOB;

— wu3ydyeHue ocobeHHoctel cuHre3a BUX-punbrpoB mMerogoM  OMIMHENHHOTrO
npeoOpa3oBaHus B nakere nporpamm Mathcad;

— cuHTe3 nepeaarouHoil pynkuuu uugposoro guistpa (LID) no ananoroomy npoToTUiLy
METOA0M OMIHHEHHOro npeodpa3oBaHus;

— UCCIIEJOBaHME TMEPEXOAHOM U aMIUIMTYyAHO-4acTOTHOM (AYX) XapakTepucTuk
CHUHTE3UPOBAHHOIO (UIIBTPA.

— HamucaTth M OTJIaJUTh COOTBETCTBYIOUIYIO IPOrpaMMy UHCJIEHHOIO pacyera B
UH)KEHepHO-MaTeMaThueckoil cucreme Mathcad.

B nporecce BeinonHeHus paboThl CTYIEHT, pyKOBOJICTBYSICh METOJIUYECKUMH YKa3aHUAMU
K BBITIOJIHEHUIO JTAHHOH paboThlI:

— OIpeIeNIsieT OCHOBHBIE PACYETHBIE COOTHOLICHMUS;

— pa3palaTbIBaeT aIrOPUTM YHCICHHOTO PacyeTa;

— COCTaBJISIET COOTBETCTBYIONIYIO IPOrpaMMy YHCIEHHOIO pacueTa B cucteme Mathcad;

— OCYILECTBIISICT OTJIAJKy MPOrpPaMMbl, UCIONb3Ysl TUIOBbIE HAOOPHI BXOAHBIX JaHHBIX,
MPUBEJCHHBIC B 3aJJaHUU K JJabOpaTOpHOI padoTe;

— IpeJOoCTaBIIseT 3aBEPILICHHBIN MPOrpaMMHBIN KO/ B JOpMaTe KOMIBIOTEPHOIN CHCTEMbI
Mathcad (daiin *.xmcd) npenomaBaTento 11t IPOBEPKH M OTBEYAET HA BOTPOCHI MPETIOaBaATEIsS
JUISL IOJYYEHHUs 3a4€Ta 3a BBIIIOJIHEHHYIO paboTy.



JlaGopaTtopnas padora Ne 7.

IIpoextupoBanue nudposoro KUX-puabrpa B cucreme Mathcad.

[enn paGoTHI:

— usydenue ocooennocteit cuare3a KM X-punbtpoB B cucreme Mathcad;

— cunte3 KUX-dunprpa no anroputMy ycpeaHeHUs;

— cunte3 KUX-hunpTpa METOI0M BECOBBIX (OKOHHBIX ) (hyHKIIHIA,

— cunte3 KU X-dunpTpa MeT010M MUHHUMAJIBHOTO CPEIHETr0 KBAApaTa OIIUOKH;

— MCCIIeZIOBAHNE XapAaKTEPUCTUK CUHTE3UPOBAHHBIX (DUIBTPOB;

— Hamycath M OTJIAJUTh COOTBETCTBYIOIIYIO NpPOTpaMMy YHCICHHOTO pacyeTra B
WH)XEHEepHO-MaTeMaTHueckoi cucreme Mathcad.

B npouiecce BoimonHeHUs pabOTHI CTYICHT, PYKOBOJICTBYSCH METOJHMUECKUMH yKa3aHUSAMU
K BBITIOJTHEHUIO IaHHOM pabOThI:

— OIpezensieT OCHOBHBIC PacUe€THBIE COOTHOILICHHUS;

— pa3pabaTbIBaeT aJrOPUTM YUCIEHHOTO Pacyera;

— COCTaBIISIET COOTBETCTBYIOIIYIO POrpaMMy YHCICHHOTO pacuyera B cucreme Mathcad;

— OCYUIECTBIIIET OTJIAJKy IPOrpaMMBbI, UCIIOJIb3Ys TUIIOBbIE HAOOPHI BXOJHBIX JaHHBIX,
MIPUBEICHHBIC B 33JIaHUU K J1a00paTOpHOU padoTe;

— MPEIOCTABIIACT 3aBEPLICHHBINA MPOrPAMMHBIN KO B (hopMaTe KOMITbIOTEPHOU CHCTEMBI
Mathcad (daiin *.xmcd) npenogaBaTento s IPOBEPKU U OTBEUAET HAa BOMPOCHI MIPETIOAaBATEIS
JUISL TIOJTyYE€HHUS 3a4eTa 3a BBIIOJIHEHHYI0 padoTy.

2.3.4 IlpuMepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
CornacHo y4eOHOMY TUIaHY KypCOBBIE paOOTHI (IIPOEKTHI) MO JAHHON NUCIUIUITHHE HE
IPEIyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOr0 O0ecIeYeHHs AJIsl CAMOCTOSITeIbHON PadoThl
o0y4yammxcs Mo AUCHUILINHE (MOLYJII0)

Hepe‘IeHB y‘le6HO-MeTOHI/I‘IeCKOFO obecneueHus JUCHUILIINHBI I10

Ne Bun CPC BBINTOJIHEHHIO CAMOCTOSTENILHOM paboThI
1 |[IpopaboTka yueOHOTO 1. Meroauyeckue yka3aHus 110 OPraHU3aIMK CAMOCTOSTEILHON pabOTHI
(TeopeTndeckoro MaTepuana),|CTyIeHTOB, YTBEpP)KACHHbIE KadeIpoi ONTOAIEKTPOHUKH, TPOTOKOI Ne 6 oT
MOATOTOBKA K TEKYLIEH U «01» mapta 2017 r.

npoMexxyTouHoi artectanun |2. Bopooses C.H. Lludposas o6padoTka curaanos. — M.: M3narensckuii neHTp
(3auéry, Tectam u Bompocam) |«Akagemus», 2013.

3. MatseeB FO.H. Iudposas obpabotka curaanoB [DIeKTpOHHBIA pecypc]:
yuaeb. mocobue — JnexrpoH. gaH. — Cankt-Iletepoypr: HUY UTMO, 2013. —
166 c. — Pexxum goctyma:

https://e.lanbook.com/book/43698

4. Cmut C. Hudposas obpadorka curHanos. [IpakTudeckoe pyKOBOACTBO
[DnexTponHEIi pecype]: yued. mocodue — JnmekTpoH. aaH. — Mocksa: [IMK
IIpecc, 2011. — 720 c. — Pexum goctyna:

https://e.Jlanbook.com/book/60986

5. Ywmusmkua, C.B. OcHoBBI Teopuu mmdpoBoil 00pabOTKM CHTHAIOB
[OnexTponHBIt pecypc]: ydued. mocodme — ODJIeKTpoH. JaH. — MoOckBa:
Texnocdepa, 2016. — 528 c¢. — Pexum goctyna:
https://e.lanbook.com/book/87749

6. bacapab M.A. IludpoBas o00paboTka CHrHAJIOB W H300paXKCHUH B
panuodu3NUecKuX MPHIOKEHHUsX [DNneKTpoHHBIH pecypc] / M.A. bacapao,
B.K. Bonoctok, O.B. I'opsukus. — DnekTpoH. naH. — MockBa: Pu3MaTiIuT,
2007. — 544 c. — Pexxum noctymna:

https://e.lanbook.com/book/2215

7. Kpucranuuckuit P.E., Kpucramunckuii B.P. IIpeoOpazoBanust ®@ypee u
Jlanmaca B cucteMax KOMIBIOTEpHOM MaTematuku. — M.: I'opsdas nuHUS—
Tenexom, 2006.




8. Ommenreiim A.B., Hlagep P.B. I{udporas obpaboTka curHaioB. — M.:
TexHocdepa, 2006.

9. ITonos O.b. lludposas 06pabOTKa CUTHATOB B TPAKTaX 3BYKOBOT'O BEI[AHHS
[DnexTponnsnii pecypc] / O.B. IMomos, C.I'. Puxtep. — DnekTpoH. maH. —
Mocksa: I'opsiuas muaus—TenexoM, 2015. — 342 c. — Pexum goctyna:
https://e.lanbook.com/book/94576

10. Cepruenko A.b. Iludposas obpaborka curHamoB. — 2-¢ m3n. — CIIO.:
ITurep, 2007. — 750 c.

11. Irapx I'.-I'. Ilpumenenue BetiBneroB mist L[OC; [mep. ¢ anrn. H.U.
CwmupaoBo#, mox pen. A.I'. Kropkuana]. — M.: Texaocdepa, 2007.

HO,Z[FOTOBKa K IMPaAKTUICCKUM
3aHATHUAM

1. MeTtoandeckue yKa3aHHs IO OPTaHU3AIIH CaMOCTOSATENIEHON pabOTHI
CTY/ICHTOB, YTBEP)KJCHHbIE KahepOil ONTOAIEKTPOHUKH, TPOTOKOI Ne 6 OT
«01» mapta 2017 1.

2. Bopo6ses C.H. [{udposas 06padoTka curHaios. — M.: M3natensckuii IeHTp
«Axagemus», 2013.

3. MatgeeB FO.H. Iludposas oO0paboTka cUrHAIOB [DICKTPOHHEIA pecypc]:
yue0. mocobue — InekrpoH. aaH. — Cankr-Ilerepoypr: HUY UTMO, 2013. —
166 c. — Pexum nocryna:

https://e.lanbook.com/book/43698

4. Cvut C. Ludposas obpadorka curHanoB. IIpakTudeckoe pyKOBOACTBO
[DnexTponHEIH pecypc]: yued. mocodue — DmekTpoH. gaH. — Mocksa: IMK
Ipecc, 2011. — 720 c. — Pexunm gocryma:

https://e.lanbook.com/book/60986

5. VYwmusmkun, C.B. OcHoBbl Teopuu uUPPOBOIl 00pabOTKH CHTHAIOB
[DnekTpoHHBI pecypc]: yueOd. mocobwe — DNEeKTpoH. AaH. — MOCKBa:
TexHocdepa, 2016. — 528 c. — Pexum nocryna:
https://e.lanbook.com/book/87749

6. Bacapab M.A. IludpoBas o00pabOoTKa CHrHAJIOB W W300paKCHUH B
panuodu3NUecKUX MPHIOKEHHUX [DNeKTpoHHBIH pecypc] / M.A. Bacapa0,
B.K. Bonoctok, O.B. I'opsukuH. — OnekTpoH. naH. — Mocka: ®Ou3MaTiuT,
2007. — 544 c. — Pexxum noctyna:
https://e.lanbook.com/book/2215

7. Kpucramuuckuit P.E., Kpucramuackmii B.P. [Ipeobpa3oBanus Dypee u
Jlatutaca B cuctemMax KOMIIBIOTEpHOW MareMaTHKu. — M.: I'opsAuas nuHus—
Tenexom, 2006.

8. Ommenreiim A.B., Hladgep P.B. I{udporas obpaboTka curHaioB. — M.:
TexHocdepa, 2006.

9. ITonos O.b. lludposas 06pabOTKa CUTHATIOB B TPAKTAaX 3BYKOBOT'O BEI[AHHS
[OnexTponnsnii pecypc] / O.B. IMomos, C.I'. Puxtep. — DnekTpoH. maH. —
Mocksa: I'opsiuas muaus—TenexoM, 2015. — 342 c. — Pexum goctyna:
https://e.Jlanbook.com/book/94576

10. Cepruenko A.b. Iludposas obpaborka curHamoB. — 2-¢ m3n. — CII6.:
ITurep, 2007. — 750 c.

11. Irapx I'.-I'. Ilpumenenue BetiBneroB mit L[OC; [mep. ¢ anrm. H.U.
CwmupaoBo#, mox pen. A.I'. Kropkuana]. — M.: Texaocdepa, 2007.

[ToaroToBKa K BEIIIOJTHEHHUIO
nmabopaTOpHBIX padoT.
OdopmiteHHe TEXHUIECKOTO
0TuéTa MO 1ab0PaTOPHBIM
paboTtam.

1. Metoandeckue yKa3aHHsS IO OPTaHU3AIIH CaMOCTOSATEIEHON pabOTHI
CTYICHTOB, yTBEPKICHHBIE KadeapOor ONTOINEKTPOHUKH, TPOTOKOI Ne 6 oT
«01» mapta 2017 1.

2. Bopo6ses C.H. [{udposas 06padoTka curHaios. — M.: M3natensckuii IeHTp
«Axagemus», 2013.

3. MatgeeB FO.H. Iludpoas o06paboTka cHrHaIOB [DICKTPOHHEIA pecypc]:
yue0. mocobue — AnekrpoH. aaH. — Cankt-Ilerepoypr: HUY UTMO, 2013. —
166 c. — Pexum nocryna:

https://e.lanbook.com/book/43698

4. Cvut C. Ludposas obpadorka curHanoB. IIpakTudeckoe pyKOBOACTBO
[OnexTponHEIH pecypc]: yued. mocodue — DmekTpoH. gaH. — Mocksa: [IMK
Ipecc, 2011. — 720 c. — Pexwnm gocryma:

https://e.lanbook.com/book/60986

5. VYwmusmkun, C.B. OcHoBbl Teopuu uUGpPOBOIl 00pabOTKH CHTHAIOB
[DnexTpoHHBI pecypc]: yueO. mocobwe — DNEeKTpoH. AaH. — MOCKBa:
TexHocdepa, 2016. — 528 c. — Pexum nocryna:
https://e.lanbook.com/book/87749




6. Bacapab M.A. IludpoBas o00pabOTKa CHIHAJIOB M H300paKCHUH B
panuodu3NUecKuX MPHIOKEHHUsIX [DneKTpoHHBIH pecypc] / M.A. bacapao,
B.K. Bonoctok, O.B. T'opsukuH. — DnekTpoH. naH. — MockBa: duzMaTiurT,
2007. — 544 c. — Pexxum noctymna:

https://e.lanbook.com/book/2215

7. Kpucramuuckuit P.E., Kpucramuackuit B.P. [Ipeobpasoanus ®Dypree u
Jlamutaca B cuctemMax KOMIIBIOTEpHOW MareMaTuku. — M.: ['opsuas nuHUS—
Tenexom, 2006.

8. Ommenreiim A.B., Hlagep P.B. Ludposas ob6paboTka curHaioB. — M.:
Texnocdepa, 2006.

9. ITonos O.Bb. Iludposas 06paboTKa CUTHATIOB B TPAKTaX 3BYKOBOI'O BEI[AHHS
[DnexTponnsiii pecypc] / O.b. IMomos, C.I'. Puxtep. — DnekTpoH. AaH. —
Mocksa: ['opstuas muaus—TenexoMm, 2015. — 342 c. — Pexum goctyna:
https://e.lanbook.com/book/94576

10. Cepruenko A.b. LludpoBas obpadoTka curnamos. — 2-e u3a. — CIIO.:
Iurep, 2007. — 750 c.

11. Hlrapk I'.-I'. IIpumenenune BeiBneroB mnst LIOC; [mep. ¢ amrn. H.U.
CwmupHoBoH, o pea. A.I'. Kiopkuana]. — M.: Texnocdepa, 2007.

Y4eOHO-MEeTOIMYEeCKHe MaTepHalibl Ui CaMOCTOATENBHOM paboThl 00ydaromuxcs H3
YHCJia MHBAIMUJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10poBbst (OB3) npenocraBistorcs
B (popMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSAM HX 3A0POBbS M BOCIPUATHS WH(POPMAIIHH:

JUig U1 ¢ HapyIeHUSIMU 3PEHUSL:

— B [1€4aTHOW (hOpMe YBEIMUCHHBIM HIPHUPTOM,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaiins.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jljig au1L ¢ HapyIeHUsIMH OTIOPHO-JBUTaTEIBHOIO anmnapara:

— B mieyaTHo hopme,

— B hopMe IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHIEHTA
oOyyarouuxcsi.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMH, NPHUMeHsieMble NPH OCBOCHHHU THCHUILIUHBI
(Moxys)

B xome wu3yueHus JUCHMIUIMHBI TPEAYCMOTPEHO HCIOJIb30BAHHME  CIIECIYIOLIUX
00pa30BaTeNbHbIX TEXHOJIOTUM: JIEKIIUH, TPAKTUYECKUE 3aHATHS, 1a00PaTOPHBII KOMITBIOTEPHBIN
MPAKTUKYM, pa3padoTKa MPOrpaMM YHCIECHHOTO pacueTa OCHOBHBIX XapaKTEPUCTHK, JTOMAIITHUE
3aJjaHusl, TECTUPOBaHHUE, 3alluTa J1abOpaTOPHBIX PA0OT, KOHCYJBTAIMM C IMpernojaBaTelieM,
caMOCTOsITeNIbHAsT paboTa CTYJCHTOB (M3Y4YCHHE TEOPETHYECKOr0 MaTepuala, IMOJATOTOBKAa K
MPAKTUUYECKUMHU 3aHATHUSIM, MOATOTOBKA K JIAOOPATOPHBIM 3aHSTHUSIM, BBIIOJHEHHE JOMAIIHUX
3aJaHMii, TOATOTOBKAa K TECTUPOBAHMIO, 3a4eTy WM SK3aMeHy). npobjemMHoe oOydeHue,
MOJ1yJIbHasl TEXHOJIOTHSI, CAMOCTOSITENIbHAsA paboTa CTyA€HTOB.

J1st mpoBeACHUS YACTH JIEKITMOHHBIX 3aHATUH UCTIOIB3YIOTCS MYJIbTUMEANIHBIE CPEJICTBA
BOCTIPOM3BEICHUS AKTUBHOTO COAEPKUMOTO (3aHATHS B MHTEPAKTUBHOM (popme), MO3BOJISIOLIETO
CTYJICHTY BOCTIPUHUMATh OCOOCHHOCTH U3y4aeMOU NUCIUIUIMHEI, UTPAOIINE PEIIAoNIy0 POb B
MOHUMAHUU U BOCIPHATHH, a Takke B (opMHUpOBaHUM NpodecCHOHATbHBIX KomneTeHuui. [1o
pALy TeM IUCHMIUIMHBI JICKIIUU TPOXOJAT B KIIACCUYECKOM CTHJIE.

KoMmeTeHTHOCTHBI MOAXOJ B paMKax MpenojaBaHusi AUCHUILIUHBI pealu3yeTcs B
WCIIOJIb30BAHUM HHTEPAKTUBHBIX TEXHOJOTMM M AKTUBHBIX METOJIOB (IIPOEKTHBIX METOAMK,




MO3rOBOTO INTypMa, pa300opa KOHKPETHBIX CHUTyalldil, aHaiW3a IeJarornyeckux 3ajad,
MEearoru4eckoro SKCIepuMeHTa, HHBIX (OpM) B COUETAHUU C BHEAY JUTOPHON pabOTOM.

NudopmanoHHble  TEXHOJIOTUH, MPUMEHSEMBbIE TIPH U3YYCHUU JIUCIUTLUINHBL
UCIIONIb30BaHUE  WH(GOPMALMOHHBIX  pPECypcoB,  JOCTYNHBIX B HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAILIMOHHOU ceTu VIHTepHeT.

[lo u3yyaemoll OUCLHUILIMHE CTYAEHTAM IPEJOCTABIISIETCS BO3MOXHOCTh MOJIb30BATHCS
y4e0HO-METOIMYCCKUMHU MaTepUalaMd U PEKOMEHIAIUSAMH, Pa3MEUICHHBIMU B 3JIEKTPOHHOM
nH(hOpMaMOHHO-00pa3oBaTeNbHOM cpene MoaynpHoro Jnnamudeckoro O0yuenus Kyol'V.

Takum 00pa3oM, OCHOBHBIMH 00pPa30BaTeIbHbIMH T€XHOJIOTUSIMU, MCIO0JIb3yeMbIMH B
yuyeOHOM Tpouecce, SIBJSAIOTCA: WHTEPAKTUBHAS JICKIUA C MYJIbTUMEIMUHON CHCTEMOH U
AKTUBHBIM BOBJICYCHHEM CTYJIEHTOB B Yy4YeOHBIA mporecc; O0OCYXKIECHHUE CIOXKHBIX U
JUCKYCCHOHHBIX BOMNPOCOB M MPOOJIEM U C MOCIHEAYIOIIUM pPazdopoM STHUX BOIPOCOB Ha
MPAKTHYECKUX 3aHATUAX; JTAa0OpaTOpPHBIC 3aHATHS — padoTa CTYJIEHTOB B MajblX TPYyMMax B
pEeXMMaxX B3aUMOJICHCTBHS «IIPENOAABATENb — CTYJAEHT», «CTYJIEHT — MPETOIaBaTellby, «CTYIEHT —
cryaeHT». [Ipu mpoBeneHUN TPAKTHYSCKUX W JTA0OOPATOPHBIX YYEOHBIX 3aHITHUH MPEIyCMOTPEHO
pa3BUTHE Yy OOYYalOUIMXCSI HABBIKOB KOMAaHIHOW pPabOThl, MEXIMYHOCTHOM KOMMYHHKAIIUH,
MIPUHATHUS PEIICHUN U JIUJEPCKUX KAaYeCTB.

AnantuBHble 00pa3oBaTeNbHbIE TEXHOJIOTUH, IPUMEHSIEMBbIE ITPH U3YyUEHUHU AUCLIUTLINHBI
— JUIsl JIMLl C OrPAaHWYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbsS IPEJYyCMOTpEHA OpraHu3alus
KOHCYJIbTAIIMI C UCIOJIB30BAHUEM 3JIEKTPOHHOM MOYTHI.

4. OIIeHO'lHLIe cpeacTea IJisi TEKYIIETr0 KOHTPOJIA YCII€BACMOCTH U HpOMe)KyTO‘lHOﬁ
aTrecralumn

O1cHOYHBIC CPE/CTBA MPEIHA3HAYCHBI I KOHTPOJS M OICHKH 0O0pa30BaTeIbHBIX
JMOCTIDKEHUHM 00YyJaroImuXcsi, OCBOMBIIHX Mporpammy ydeOHOW muctuiuinabl  «Lludposas
00paboTKa CUTHATIOBY.

Or1ieHOYHBIEC CPEACTBA BKIFOYAIOT KOHTPOJIbHBIC MaTEPHUAIbl IS POBEICHUS TEKYIIero
KOHTPOJIsI B hOpMe OTBETOB Ha KOHTPOJIBHBIC BOMPOCHI, BHITOJHEHHUS TIPAKTUUYECKUX U TECTOBBIX
3aJaHMid, MOJArOTOBKE JOKJIAJ0B-TIPE3CHTAMH 10 TeMaM pedeparoB U MPOMEKYTOUHOM
aTTecTamuu B opMe BOIPOCOB JIJIs IIOATOTOBKH K 3a4€Ty U PEIICHUS 3a/1a4.

CprKTypa OLCHOYHBIX CPEACTB MJIA TeKyllleﬁ H l'lpOMe)KyTO‘-lHOﬁ aTrreCTalumn
KO,Z[ 1 HAMMCHOBAHUC HanmenoBanue OLICHOYHOI'0 CPEACTBA

MCTObI CCTCCTBCHHBIX
HayK U MaTEMATUKH JJIA
peuicHus 3aaa4

ONYCaHUs TUHENHBIX
JIUCKPETHBIX CUCTEM;
— OCHOBHBIE ATaIlbl

(TMCHMEHHOT0) OTIpoca Mo
TeMe, paszieny
Pedepar, moxma,

HUHXXEHEPHOM MPOEKTUPOBAHUS cooO1enue, scce
EeATENLHOCTH MUQPPOBBIX (UITBTPOB; TecT no Teme, pazaeny
HNOIIK-1.1 3naer — OCHOBHBIC METO/IbI

(hyHIaMeHTaNbHEIC CHHTE3a U aHAJIN3a

3aKOHBI IPUPOIBI U
OCHOBHBIE (pr3uvecKue
MaTeMaTHYECKHE 3aKOHBI
U MCTOJAbI HAKOIIJICHUS,
nepenauu u 0opaboTKn
uHpopmanuu

YaCTOTHO-H30MPATENBHBIX
U(PPOBBIX (PUITBTPOB;

— METOJbI
MaTeMaTH4ecKoro
OIMCaHUsI HUPPOBBIX
¢GunbTPOB B BHIE

HOIIK-1.2 Crocoben CTPYKTYPBIL;
MPUMEHSATH PrU3HYecKue — METOJ
3aKOHBI U MATEMATHICCKH | MAaTEeMaTHYECKOTO

MCTOAbI U1 pCIICHUSL

OIMUCAaHUA NJUCKPCTHBIX

Ne PesynbraTel 00y4ueHus
HMHIUKAaTOpa . IpomerxxyTounas
/11 (B coorBercTBHU C 1. 1.4) Texymuii KOHTPOIIb
(B cooTBeTcTBHH C 1. 1.4) aTTeCcTanus
OIIK-1 Cnocoben 3HATh: Pabouas teTpagp Bonpocs! Ha
HCIOJIH30BATh — METO/BI JlabopaTopnas pabora 3augere 1-26
ITOJIOKCHUS, 3aKOHBI U MAaTE€MaTHYCCKOI' O BOHpOCLI JJIA YyCTHOT'O




3a]]a4 TEOPETHYECKOTO 1
NPUKIIAIHOTO XapakTepa
HOIIK-1.3 Bnaneer
HaBBIKAMH MCIIOJIb30BaHMUS
3HaHUH QU3HUKU U
MaTeMaTHKU TIpH
pEIIeHNH MTPAKTHYECKUX
3a1a4

CHTHAJIOB C TOMOIIBIO
JIICKPETHOTO
npeobOpa3zoBanus Dypoe;
— aJITOPUTM OBICTPOTO
npeoOpaszoBanus Dypoe;
— MPUHLUIIBI OLICHKH
LIYMOB KBaHTOBAaHUS B
U POBEIX QPUIBTPaAX C
(hUKCHPOBAaHHOHN TOYKOM.
YMeTh:

— OOBSICHATH
MaTeMaTH4ecKoe
OIMCAHUE JTMHEUHBIX
JMICKPETHBIX CHCTEM B
BUJIE aJITOPUTMOB;

— BBITIOJIHATH
KOMITBIOTEpHOE
MOJICTTUPOBAHUE
JIMHEWHBIX TUCKPETHBIX
CHCTEM Ha OCHOBE MX
MaTeMaTH4eCKOro
OIMCAHNUS;

— 3a/1aBaTh TPEOOBAHHMS K
YaCTOTHBIM
XapaKTEepPUCTHKAM

1 (pPOBBIX HUIBTPOB;

— 000CHOBHIBATH BEIOOP
THUIa IH(HPOBOTO
GunbTpa, ¢ KOHSYHOH UITH
OGeckoHeUHOU
HMITYJIbCHOM
XapaKTEPUCTHUKOI;

— CHHTE3HPOBAThH
uudpoBoi GUIBTP U
aHaJIM3UPOBATh €T0
XapaKTEePUCTHKU
CpeacTBaMu
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS;

— 000CHOBEIBaTh BEIOOP
CTPYKTYpBI HUPPOBOTO
¢dupTpa;

— BBINOJIHATD
KOMIBIOTEPHOE
MOJEIUPOBAHUE
CTPYKTYpPBI IU(PPOBOTO
¢bunbTpa;

— BBIYUCIISITH AUCKPETHOE
npeobpazoBanue Dypne
JMICKPETHOTO CUTHaJIa C
MIOMOIIIBIO AJITOPUTMOB
OBICTpOTO
npeoOpazoBanus Pypee
cpencTBaMu
KOMIBIOTEPHOTO
MOJICIUPOBAHUSL.
BJIAJETh:

— HaBbIKAMH COCTABIICHUS
MaTeMaTHYeCKHX
MoJienel JINHEHHBIX
JMICKPETHBIX CHCTEM U
JIICKPETHBIX CHTHAJIOB;




— HaBbIKaMHU
KOMIBIOTEPHOTO
MOJICTUPOBAHUSI
JIMHEWHBIX TUCKPETHBIX
CHCTEM;

— HaBBIKAMH
KOMITBEOTEPHOTO
MIPOCKTHPOBAHHS
U(PPOBBIX (PUITBTPOB;

— HaBBIKAMH
KOMIBIOTEPHOTO
BBIYUCIICHUSA JUCKPETHOT'O
npeodpazoBanust Oypre
Ha OCHOBE OBICTPOTO
npeoOpazoBanus Dypse.

OIIK-3 Cnocoben
MIPUMEHSTH METO/IbI
MOUCKA, XPAHEHUS,
00paboTKH, aHATH3a U
MPEICTABICHUS B
Tpedyemom (opmare
nHpOpPMAIAU U3
Pa3IUYHBIX UCTOYHUKOB U
0a3 JaHHEBIX, COOMIoaas
IIpru 5TOM OCHOBHBIC
TpeOoBaHuUs
MHPOPMAIIMOHHON
6e3omacHoOCTH

HOIIK-3.1 3naer
OCHOBHBIE
3aKOHOMEPHOCTH U
MIPUHIIUIIBI IEpeAadn
nHpOpMaNU B
WHPOKOMMYHHUKAIMOHHBIX
CHCTEMaX, OCHOBHBIC
BHUAbI CUTHAJIOB,
HCII0JIB3YEMBIX B
TEIEKOMMYHHUKAITHOHHBIX
cHcTeMax, 0OCOOEHHOCTH
mepeauu pas3THIHbIX
CHTHAJIOB 10 KaHAllaM U
TpakTam
TENIEKOMMYHHUKAITUOHHBIX
cHCTeM

HOIIK-3.2 Crocoben
pemars 3a1a4u
00pabOTKU JaHHBIX C
TIOMOIIIBIO CPEICTB
BBIUUCIUTEIHLHON
TEXHHUKH

HOIIK-3.3 Brnageer
METO/IaMH U HaBBIKAMH
obecrieueHHs
“HPOPMAITHOHHOH
0e30MmacHOCTH

3HATh:

— METOIbI
MaTeMaTHYECKOTO
OITMCAHUS JTMHEHHBIX
JHCKPETHBIX CUCTEM;

— OCHOBHBIE 3TaIlbl
HPOSKTHPOBAHUS
U(PPOBBIX (PHUIHTPOB;

— OCHOBHBIE€ METO/IbI
CHHTE3a U aHaJIHN3a
YaCTOTHO-U30MPaTENLHBIX
1 (pPOBBIX HUIBTPOB;

— METOIbI
MaTeMaTH4ecKoro
omucaHus TU(POBBIX
(UIBTPOB B BUIE
CTPYKTYPHI;

— MeToJ
MaTeMaTH4YeCKOro
OIMCAHUsI JUCKPETHBIX
CHTHAJIOB C TOMOIIBIO
JIICKPETHOTO
npeobOpaszoBanus Dypoe;
— aJITOPUTM OBICTPOTO
npeoOpaszoBanus Dypoe;
— MPUHLUIIBI OLICHKH
LIYMOB KBaHTOBAHUS B
U POBEIX QPUIBTPaAX C
(hUKCHPOBAaHHOHN TOYKOM.
YMeTh:

— 00OBSICHATH
MaTeMaTH4ecKoe
OIMCAHUE JTMHEUHBIX
JIICKPETHBIX CHCTEM B
BUJIE aJITOPUTMOB;

— BBIMOJHATD
KOMITBIOTEpHOE
MOJICTTUPOBAHUE
JIMHEWHBIX TUCKPETHBIX
CHCTEM Ha OCHOBE MX
MaTeMaTH4eCKOro
OIMCAHNS;

— 3a/1aBaTh TPEOOBAHHMS K
YaCTOTHBIM
XapaKTEepPUCTHKaM

1 (pPOBBIX HUIBTPOB;

— 000CHOBHIBATH BEIOOP
THUIa HpoBOro

Pabouast TeTpanp
JlabopaTopHas pabora
Bomnpocs! j1st yCTHOTO
(IMCBEMEHHOTO) OTIpoca o
TeMe, pa3zierny

Pedepar, noxman,
COO0O0IIIEHHE, dCCe

TecT no Teme, pasgeny

Bormpocs! Ha
3auere 27-52




¢bunbTpa, C KOHEYHOH UK
6ecKOHEeUHOM
UMITYIbCHOM
XapaKTEepPUCTHKOIL;

— CHHTE3UPOBAaTh
upoBoi GUIBTP U
AHAN3HPOBATH €0
XapaKTePUCTUKH
cpencTBaMu
KOMIBIOTEPHOTO
MOJICTTHPOBAHUS;

— 000CHOBEIBATh BHIOOP
CTPYKTYpPBI IU(PPOBOTO
¢unbTpa;

— BBIMOJHATD
KOMITBIOTEPHOE
MOJICTTUPOBAHUE
CTPYKTYpBI HUPPOBOTO
¢dupTpa;

— BBIYHCIIATH TUCKPETHOE
npeobpasoBanue Oypre
JHMCKPETHOTO CHT'HAJIA C
MOMOIIIBIO AJITOPUTMOB
OnIicTpOro
npeodpazoBanus Oypre
CpeacTBaMu
KOMITBIOTEPHOTO
MO/IETTMPOBAHHSI.
BJA/IETh:

— HaBBIKAMH COCTaBIICHUS
MaTeMaTHYECKHX
MOJIeNeN JINHEWHBIX
JHUCKPETHBIX CUCTEM H
JUCKPETHBIX CUT'HAJIOB,
— HaBbIKaMU
KOMITBIOTEPHOTO
MOJIETTMPOBAHHMS
JIMHEWHBIX TUCKPETHBIX
CHCTEM;

— HaBBIKAMH
KOMITBEOTEPHOTO
MIPOSKTHPOBAHHS
U(PPOBBIX (PUITBTPOB;

— HaBBIKAMH
KOMIBIOTEPHOTO
BBIYHCIICHUSA JUCKPETHOT'O
npeoOpazoBanus Oypre
Ha OCHOBE OBICTPOTO
npeoOpazoBanus Dypse.

TunoBbie KOHTPOJIbHBIE 32JaHUSI MM HHbIE MaTePHAJIbl, HCOOXO0AMMBIE VISl OLlCHKH
3HAHMI, YMEHHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YOILIHUX ITAIbI
(popMupoOBaHUSI KOMIIETCHIIHI B Ipo1ecce 0CBOCHHUsI 00pa30BaTeIbHOM NPOrpaMMbl

IlepeyeHnb BONIPOCOB U 3aJaHUH

1. KoHTpos1bHBIE BOIPOCHI 110 Y4eOHOM MporpaMmme.

2. [IpakTuueckue 3a1aHus 1o y4eOHO mporpamMme.

3. Temsl pedepaToB 1o yueOHOM mporpaMmme.

4. TecToBble 3a7jaHKs 110 YUEOHOM Iporpamme.

5. 3aueTHO-3K3aMEHALlMOHHbBIE MaTepHalIbl JJIsl IPOMEXYTOUYHON aTTeCTaluy (3a4eT)




KoHTpoJibHBIE BONIPOCHI 110 Y4eOHOM nporpamMmme

Pazneua 1.

1. Jlaiite ompeneneHue MOHSATUN: BEJIMYMHA, CHUTHAJ, W3MEPEHHE, H3MEPUTEIbHOE
npeoOpa3zoBanue, HHGOpMaIusI.

2. Knaccugukamus Curaasos.

3. Buasl 1eTepMUHUPOBAHHBIX CUTHAJIOB U UX OCHOBHBIE MIApAMETPHI.

4. [laiite omnpeneneHUe IUCKPETHBIX, KBAHTOBAHHBIX M HENPEPHIBHBIX CHUTHAJIOB.
[lepeunciure yCcTpolCTBa KBAHTOBAHUS U JUCKPETU3ALUH.

5. JlaiTe omnpeneneHue CpeaHero, CpPeAHEKBAAPATUYECKOIO, CPEAHEBBIIPSIMIIEHHOIO
3Ha4YeHHH, KO3 (HUIUEHTOB aMIUIUTY bl U (OPMBI CUTHATIA.

6. Jlaiite ompenelieHUE «CIEKTpa CHUTHalIa» M IPUMEPHl CIEKTPOB IPOCTEHIINX
JI€TEPMUHUPOBAHHBIX CUTHAJIOB.

7. Heneproaudeckue CUTHAJIBI M MX CIIEKTPAJIbHAS INIOTHOCTD.

8. [l KakuX BUJIOB HEMPEPHIBHBIX CUTHAJIOB UCIIOJIb3YyeTCs Mpeodpa3oBanue Oypbe u psj
®Oypre?

9. [laiiTe omnpeneneHue UMMYJIbCHON XapaKTEPUCTUKU CHUCTEMbI, €€ CBS3b C YACTOTHOM
XapaKTEPUCTUKOM. [[aTh onpeiesieHre YaCTOTHOM XapaKTEPUCTUKMU.

10. CTpyKTypbl CIOXHBIX HW3MEPHUTENBHBIX IpeoOpazoBaTesield, HX YacTOTHBIC
XapaKTEPUCTHUKHU.

11. Teopema KoTenbHUKOBA U €€ OTpaHUYCHUS.

12. Marematudyeckoe ONUCaHHWE IHQPPOBBIX IOCIEAOBATEIBLHOCTEH, HNMITYJIbCHAsS
XapaKTEPUCTUKA CUCTEMBI, YCIOBUE YCTOWYMBOCTH IO UMITYJIbCHON XapaKTEPUCTHUKE.

13. Pa3HOCTHBIE ypaBHEHHUS CHCTEM, peanu3alus HUPPOBOro (QHUIbTpa HAa OCHOBE
IIPOCTEUINX 3JIEMEHTOB.

14. CBA3b MEXIy CIIEKTPOM HENPEPHIBHOTO M JTUCKPETU3UPOBAHHOIO CUTHANA, SBJICHUE
HAJIOXKEHHUSI CIIEKTPOB.

15. Kak Bbruucisrores npssMoe u oopaTHoe Z-npeoOpa3oBaHus st LU(PPOBBIX cUcTEM?

16. Ilpumenenune Z-npeodpazoBaHusi npu onucaHuu HudpoBbix cucteM. CTpyKTypHBIE
CXeMBbI HUPPOBBIX (HUIBTPOB.

17. Yro Ttakoe JIBC (auckperHas BpemeHHasi cBepTka)? Bo3mokHa nM mpakThyeckas
peanu3anms peKypcuBHbIX GUIBTPOB Ha ocHoBe [IBC?

18. Kak ompenensiercss UMIyJbCHas XapakTEepUCTUKAa LU(PpoBOro QuibTpa, Kakue
Qpossle GUIBTPHI Ha3bIBatOT punbTpamu BUX u KNX?

19. B coOTBETCTBHMM C KaKUM aJIrOPUTMOM OCYILIECTBIsETCs 00paboTKa CHUrHaja
PEKYPCHUBHBIM LU(POBBIM (HUIBTPOM?

20. KakoBa B3auMOCBSI3b MEXJy HUMITYyJIbCHON XapaKTEpUCTHUKOM W Ko3puireHtamu
HEPEKypPCUBHBIX LU(DPOBBIX PUIBTPOB?

21. Kak omnpenensercs Z-npeoOpa3zoBaHUE ITUCKPETHBIX MOCIIEI0BATEILHOCTEH, KAaKOBBI
€ro OCHOBHBIE CBOMCTBA M KaKyIO POJIb OHO UI'PAET B TEOPHH HUPPOBBIX PUILTPOB?

22. Kak omnpenensercsa mnepenaTouyHas (QYHKIUS pPEKypCHUBHOTO (UIbTpa IO €ro
Pa3HOCTHOMY YPaBHEHUIO?

23. Kako#t BuI mMeeT HYJIb-TIOIIOCHAs (opMa mepeaaTtodyHor (PyHKIMU PEKYyPCHBHOTO
¢GuIbTpa U KaKOBO €€ MPaKTHYecKoe 3HaueHue?

24. Kak oroOpaxaroTcsi HyJdd M MOJIOCH LHU(pPoBOro QuibTpa Ha KOMIUIEKCHOM Z-
IUIOCKOCTH U Kakyio HHGpOpMalMio O (UIBTPE MOXHO IOJYyYUTh 1O KAPTHHE €ro HyJel u
MOJIFOCOB?

25. KakoBa CTpyKTypa MU MaTeMaTH4eCKOE ONMCAaHME NMPSIMONH M KaHOHWYECKOH (opm
peanusaiyy peKypCUBHbBIX 3BEHbEB BTOPOTO MOpsIKa?

26. KakoBa cTpyKTypa U MaTeMaTH4eCcKoe OMMCAaHNE HEPEKYPCUBHOTO (PUIIbTPA HA OCHOBE
JABC?



27. Kakoii 00beM BBIYHMCIMTENBHBIX OINEPAlil BBINOIHIAECTCS B PEKYPCHBHOM U
HEpeKypCUBHOM (MIBTpax Mnpu 00paboTKe 0HOro OTCYETa CUrHaja?

Paznea 2.

1. Kakue mpeoOpa3oBaHMs CHTHAJIOB UMEIOT MECTO B CHUCTeMe HU(pPOBOH 00pabOTKH
AQHAJIOTOBBIX CUTHAJIOB?

2. Yto Takoe AUCKPETHBII CUTHAT U AUCKPETHAS MOCIIEI0BATEIBHOCTD?

3. B 4yem 3akiro4aroTcsi B3aUMOCBSI3b U OTJIMYUE CIEKTPOB JAUCKPETHOTO U aHAJIOTOBOT'O
CUTHAJIOB?

4. MOXHO IIM TIO U3BECTHOMY CIEKTPY MJUCKPETHOTO CHIHajga HaWTH CIIEKTP
COOTBETCTBYIOILIETO €My aHAJIOTOBOrO CUrHasIa?

5. Kak mno wu3BeCTHOMYy CHEKTpPY aHaJOrOBOIO CHUTHaja OMNPEACNIUTh CIEKTP
COOTBETCTBYIOILIETO €My JTUCKPETHOI'O CUTHaja?

6. B yem 3axirodaercss M Kak MPOSIBISIETCS HAJIOXKEHHE CIEKTPOB IMPH JTUCKPETH3AUU
CUTHAJIOB?

7. U3 kakux yclIOBUH BBIOMPAETCS YacTOTa TUCKPETU3AIUHN aHAJIOTOBBIX CUTHAJIOB?

8. UM 00pa3oM MOTYT OBITh YMEHBIICHBI HCKAXCHHS, CBSI3aHHBIC C JUCKPETH3ALUCH
cur”aiua?

9. INokaxxute, KaK Mpeodpa3yercsi CIEKTp NePUOIUIECKOTO CUTHANIA IPU TUCKPETU3AINH
C 4aCTOTOM, MEHBIIEHN YaCTOThI CUTHaNA?

10. Yrto Takoe ameprypHas norpemHocts YBX (ycTpoiicTBa BEIOOPKH U XpaHCHHS) U
ALII?

11. Kak n3MeHsieTcs CrieKTp CUrHaIa pu u(poaHasIoroBoM mpeodpa3oBaHun?

12. Kak 3aBUCAT MCKa)K€HUS BOCCTAHOBJICHMSI CHTHaja OT YacTOThl TUCKPETH3ALUU U
MaKCHMaJIbHOW 4acTOTHI €r0 CIEKTPa B OCHOBHOM mosoce?

13. KakoBa maTemaruyeckass MOJI€JIb KBAHTOBAHUS CUTHAJA 10 YPOBHIO, T.€. aJIrOPUTM
npeoOpa30BaHus TUCKPETHOTO CUTHANA B IUCKPETHBIM KBAHTOBAHHBIN?

14. Kaxk onpesiensieTcst MOTPENIHOCTh KBAHTOBAHHS TMCKPETHOTO KBAHTOBAHHOTO CHTHAJIA?

15. KakoB anroputm rnpeodpa3zoBaHus IUCKPETHOTO KBAHTOBAHHOT'O CUTHAJIA B LIU(POBOI
(anmroput™ HU(pPOBOro KOAUPOBAHUS)?

16. IIpu kakoM ycinoBuM LU(GPOBOM U TUCKPETHBINA CUTHAJIBI MATEMATUYECKU a/1€KBATHBI/

17. Kak BbIpaXaloTCsi TMOTPENIHOCTH KBAaHTOBAaHWS il [U(POBOTO CHrHAIIA,
HpeCTaBICHHOro B ApoOHOM (opmare?

18. Kak omnpenensieTcst aBTOKOppesIMOHHas (YHKIUS U CIEKTpajibHas IUIOTHOCTh LIyMa
kBaHToBaHus ALIII?

19. U3 xakux ycioBu# BeIOMpaeTcss HeoOxoaumast paspsimaocts ALTT?

20. Ha CKOJIbKO H3MEHSETCS OTHOLICHHE MOIIHOCTH CHTHaJa K MOIIHOCTH UIyMa
KBaHTOBaHUs Npu yBenuyeHuH paszpsanocty AL va 1 6ut?

Pasnea 3.

1. B COOTBETCTBMM C KakuM aJrOPUTMOM OCYIIECTBISETCS 00paboTKa CHUTrHajIa
PEeKypCUBHBIM IIUPPOBHIM QHILTPOM?

2. Kak ompenensercss HMMITyJbCHAas XapaKTEpUCTHKAa LUPPOBOro (GMIbTpa, Kakue
ugpoBbie GUIbTPHI Ha3bIBatOT GpuiibTpamu bBUX- u KM X-tuna?

3. Kakoii cMbIc UMEIOT KO3 (UIIMEHTHI HEPEeKYPCUBHBIX LU(POBBIX PUIBTPOB?

4. Bo3MoO)XHa JM NpaKTUYECKas pealu3alusi PeKypCUBHBIX (UIBTPOB Ha OCHOBE
JUCKPETHON BPEMEHHOM CBEPTKH?

5. Kak onpenensiercs Z-npeodpa3oBaHUE TUCKPETHBIX MOCIEI0OBATEILHOCTEH, KAKOBBI €TI0
OCHOBHBIE CBOICTBA U KaKy0 pOJib OHO UTPAeT B TEOpUHU HU(PPOBHIX GUILTPOB?

6. Kak onpenensitorcst nepegatoyHasi GyHKIUS U YaCTOTHAs XapaKTepUCTHKa U(PPOBOTO
¢uIbTpa 1 KaKoBa UX CBS3b C €r0 UMITYJILCHOM XapaKTepUCTUKOM?

7. B ueM 0COOEHHOCTH YaCTOTHBIX XapaKTEPUCTUK LUPPOBHIX (UIBTPOB U YEM OHU



00yC0BIICHBI?

8. Kak ompenensercs nepenarouHas (yHKIMS PEKypCUBHOIO (QuiIbTpa IO €ro
Pa3HOCTHOMY YPaBHEHHIO?

9. Kakoii BUJ MMeeT HyJb-NOJIOCHAs (opMa NEpeAaTouHOW (QYHKLUUH PEKYPCHBHOTO
¢uIBTpa M KaKOBO €€ MPaKTUYecKoe 3HaueHne?

10. Kak orobOpaxaroTcs HyJd WU TOJIOCH ITU(pPOBOTO (puibTpa Ha KOMIUIEKCHOW Z-
IUIOCKOCTH U Kakyr HHGOpMAIMIO O (MIBTPE MOXHO IOJYYUTh MO KAPTHHE €ro HyJel u
MIOJIFOCOB?

11. Kakue BO3MOXHBI (OpPMBI peaju3alMyd PEKYPCHBHBIX (HUIBTPOB M KaK OHHU
OIMCHIBAIOTCS MAaTEMATHYECKU?

12. KakoBbl CTpYKTypa U MaTeMaTHYeCKOE ONHCaHHE MPSIMON M KaHOHMYECKOW (opm
pealln3alliy PEeKYypPCUBHBIX 3BEHBEB BTOPOIO NOpsiaKa’?

13. KakoBa cBs3b Mexay Kod(dduimeHTaMu U HyJISIMU — TOJIOCAaMU Ul KAaCKaJHOU U
napajuieapHou GopM peanuzanuu PD?

14. KakoBa cTpyKTypa U MaTeMaTH4eCKOE ONKUCAaHNE HEPEKYPCHUBHOTO (PHIIBTPA HA OCHOBE
JBC (nuckpeTHOl BpeMEHHOW CBEPTKH)?

15. KakoBo ycinoBue IHMHEHHOCTH (a304aCTOTHON XapaKTEPUCTUKU HEPEKYPCHBHOTO
bunpTpa?

16. Kakoii 00beM BBIYHMCIMTENBHBIX ONEPAlMii BBIMOJHACTCS B PEKYPCUBHOM U
HEpEeKypCUBHOM (MIBTpax Npu 00paboTKe 0THOrO OTCYETa CUrHasa?

17. Kak aHanuTUYECKH MOKET OBITh HAWIEH OTKIMK PEKypPCHBHOTO M HEPEKYPCHBHOTO
(GWIBTPOB Ha 3aJJaHHOE BXOJHOE Bo3JeiicTBHe?

18. I[NokaxnuTe, Kak HAMTH OTKIMK PEKYPCHUBHOTO U HEPEKYPCUBHOTO (PHIIBTPOB HA CUTHAI
THUIA €AMHUYHBIN CKaYOK B COOTBETCTBUU C AJIFOPUTMaMU 00pabOTKH, KOTOPbIE OHU peanu3yroT?

Pazneu 4.

1. KakoBbl 3afaun u metozs! cuHTe3a LM 1o 3a1aHHO# 4aCTOTHOM XapaKTepUCTUKE?

2. Yro mnoHmmaeTcs moja mpeodOpasyroomer ¢yHKuuei B MeTone cuHte3a PD 1o
aQHAJIOrOBOMY IIPOTOTHILY ?

3. KakoBbl cBOICTBa OMIIMHENHBIX IIpeoOpasyonux GpyHkuun?

4. Kak 0TOoOpakaloTCsi TOYKM W3 KOMIUIEKCHOHW P-TJIOCKOCTM Ha KOMIUIEKCHYIO Z-
IUIOCKOCTb IPH OMJIMHEHHOM IpeoOpa3zoBaHUM?

5. KakoBa B3aMMOCBSI3b MEXIy 4acTOTaMH aHAJIOTOBOIO M LU(POBOro (pUIBTPOB IMpH
OuMHeHOM IpeoOpa3oBaHuu?

6. B yuem mpeumyiiecTBa npuMeHeHHsI 0000IEHHBIX TpeoOpa3oBaHuil npu cunreze PO
3ananHoro tumna (OBY, IIIID. [13D)?

(Llucpossie (bUIIBTPHI co CTyHeHYaTo0Opa3HOM aMIUIATY IHO-4aCTOTHOMN
xapakrepuctukoil (AUYX) — punbpel HUxKHUX YacToT (PHY), Bepxuux vacror (OPBY), nonocHo-
nponyckatompe (III1D), nonocno-3arpaxnarmue ([13®), muorononocueie (MIID), u LD ¢
MIPOU3BOJIHHOM YACTOTHOU XapaKTEPUCTHKOIA. )

7. Kax onpenenstorcs TpeOoBaHMs K aHATOTOBOMY (DHIBTPY-IPOTOTUITY IIpU cuHTe3e PD?

8. KakoBbI cBOlCTBa 1 0COOEHHOCTH alIPOKCUMUPYIOIUX (PYHKINN, UCTIONb3YEMbIX ITPH
cuHTe3e PO 1o anamoroBomy npoToTuIry?

9. Or wd4ero 3aBUCUT TMOPANOK cuHTeupyemoro Pd B Merone OuiIMHEHHOTO
npeoOpa3oBaHus?

10. Kak onpenenstorcst Hy1M U noitochkl PO 1o 3HaueHuio HyJeil 1 MOoJIrCcoB aHAIOrOBOTIO
®HY-npororamna?

11. Kax koHcTpyupyercs TpeOyemasi UMITyJIbCHAsl XapaKTepUCTHKa cuHTe3upyemoro H®
B METO/1€ BECOBBIX (DyHKIIUU?

12. Kak cBsi3aHa 4YacTOTHas XapakTepucThka cuHTesupyemoro H® c¢ uacroTHOM
XapaKTepUCTUKON BeCOBOM pyHKIMM?

13. KakoBbI napaMeTpbl U TUIMYHBIA BUJI YACTOTHBIX XapaKTEPUCTUK BECOBBIX (PYHKIIMMH,



UCIOJIB3yeMBIX Npu cuHTe3e HD?

14. Kak cBs3aHbl NapaMeTpbl YaCTOTHOM XapaKTEPUCTUKU cuHTe3upyemoro HD c¢
napamMeTpamMu BeCOBOM (pyHKIUU?

15. Kakue TpeOoBaHMS NPEIBABIAIOTCS K BECOBBIM (YHKIMSIM Tpu cuHTe3e HD wu
nouemy?

16. B yem 0COOCHHOCTbH M IPEUMYIIIECTBO UCIIOIb30BAHMSI CEMEHCTBA BECOBBIX (hyHKIIUMA
Kaiizepa muig cunreza HO?

17. Kakyro @YX wumeror HD. cuHTEe3MpoBaHHBIE METOJaMH BECOBBIX (DYHKIUH WU
YaCTOTHOU BBIOOPKU U 1oueMy?

18. Kakyro posb urpatot JAI1D nu OAIID npu cunreze HO Mmerogom yacToTHOH BEIOOPKU?

19. Kak koHcTpyHpyercst TpeOyemast HMITyJIbCcHas xapakrepuctiuka H® B MeTone cunTe3a
Ha OCHOBE YaCTOTHOM BBIOOPKHU?

20. Kak obecrnieunBaeTcst TpedyemMoe KauecTBO annpoKcuMaiuu npu cuareze HO metogom
YaCTOTHOW BBIOOPKH?

21. ITouemy metonsl cuaTe3a H® Ha ocHOBE BEeCOBBIX (DYHKIIMH M YAaCTOTHON BBIOOPKH
OTHOCATCS K UTEPALIMOHHBIM U KAKOBBI COOTBETCTBYIOIIUE UM MPOLIEAYPbl ONTUMHU3ALINH?

22. KakoBbl BO3MOXHBIE crocoObl peanuzanuun H®. CHHTE3UpOBaHHBIX METOJAMHU
BECOBBIX (PYHKIIUH U YaCTOTHOM BBIOOPKU?

HpaRaneCKne 3aJaHud 110 y'{eﬁﬂoﬁ nporpamMmme

1. 3anaH aHAIOrOBBIM CUTHAJ TUIA MPSAMOYTOJIBHBIA UMITYJIbC KOHEUHOHN JIMTEIBHOCTH.
paBHoil 2000 Mkc. HaiiTu 3aBUCHMMOCTH MOTIPELIHOCTH IUCKPETH3aLMU CUTHAJIa OT YacTOThI
JTUCKpeTH3aluH fx . [loka3aTh cieKTpbl aHAJIOrOBOIO M JUCKPETHOI'O CUTHAJIOB.

2. 3azaH aHaJOTOBBIN MIPSIMOYTOJIbHBIN PAIMOUMITYJILC KOHEUHOM JUIUTEIbHOCTH, PABHON
100 mkc. ¢ yactoroil 3anonHenus 100 kI'n. BriOparh 4acToTy AUCKpETH3aLUU fi U3 YCIOBUS
BOCCTAHOBJICHUSI CHUIHaja II0 €ro CHEKTpy ¢ 3aJaHHOM TO4YHOCThIO. llokaszars crHekTpbl
AHAJIOTOBOTO U TUCKPETHOTO CUTHAJIOB.

3. 3agaH aHaIOroOBBINA NMPSAMOYIOJIBHBIA PAAUOUMITYJIBC JUIMTEIBHOCTBIO 1 MC M 4acTOTON
3anonHenus 20 kI'1n. BeiopaTh yacTOTy AMCKpETU3ALNY f1 U3 YCIOBUS OLIEHKU aMIUTUTY bl U (ha3bl
3aII0JIHEHHUS I10 €0 CIEKTPY C 3aJaHHOW TOYHOCTHIO.

4. 3ajaH aHAJIOTOBBINM CUTHAT B BHJIE TOCJIEI0BATEIbHOCTH MPSAMOYTOJIbHBIX UMITYJIbCOB
mtensHocThio 100 MKC M ckBakHOCTBIO 1. BpIOpaTh 4acToTy IUCKpeTH3alM CUTHaja,
HEOOXOUMYIO U AOCTATOYHYIO JUIsl OLIEHKU aMILTUTY/ bl U (ha3bl OCHOBHOM TapPMOHUKH CHUTHAJIA C
3aJJaHHOM TOYHOCTBIO.

5. 3ajan curHan ¢ 6aJaHCHOM aMILUIMTYJHOW MOJyYJIsiUel, Hecylas yacToTa curuaia 10
k11, yacrota moxyssiuuu 100 I'u. BeiOpaTh 4acToTy AUCKPETU3ALIMU CUTHAIA U3 YCIOBUS OLICHKH
aMIUIUTYAbI U (pa3bl MOAYJIMPYIOIIETO CUTHAJIA TI0 €r0 CHEKTPY C 3a/1aHHOM TOYHOCTBIO.

6. 3amaH aHAJIOrOBBI paJMOMMITYJICHBIH CHUIHAl C MPSIMOYTOJbHOW OrHOAroIIeH.
yactotor 3amonHeHus: 10 k['m, mmrensHOoCcThIO 1 Mc, ckBaxkHOcThIO 10. IlokazaTe ycrmoBus
BbIOOpa YacTOTHl JUCKPETH3allMM M BO3MOXKHOCTH OLIEHKHM aMIUIMTYAbl U (a3bl 3aloIHEHUs
CUTHAJIA.

7. T'apmoHunueckuii curHan ¢ yacrorod 50 I'i mpoxoauT uepe3 ABYXIOJIyNEPUOIHBII
BBIIPAMUTENb. BbIOpaTh MUHHMMaJIbHYIO YacTOTY AMCKPETHU3ALMH, OOECIEeUMBAIOLIYI0 TOYHOE
U3MEpPEHHE IIOCTOSHHOM COCTaBIAIOLIEH CHUrHayna. PaccMOTpeTh BapHaHThl JUCKPETH3ALUU
CUTHAJIA JI0 U MOCJE TUCKPETU3ALNN.

8. JluckpeTHblil ciydaliHBl CUTHaJ C IIOJIOCOM 4YacToT, He mpesplmatronieit 4 klm.
MOJIBEPraeTcs Olepaldyd BO3BEIAEHUS B KBaapar W mocienytomied ¢uabrpanun HID ¢
OPSMOYTOJIBHOM HMMITYyJIbCHOW XapaKTEpUCTHKOW (BBIYUCICHHE KpPAaTKOBPEMEHHON »HEPruu
curHana). O60CHOBATh BHIOOP YaCTOTHI JUCKPETU3AIMN CUTHAJIA, 3aIHCATh aJlTOPUTM 00pabOTKH
Y YAaCTOTHYIO XapaKTEPUCTUKY (QHIIbTPA.

9. UYepes mnTerpupymomy RC-nenbs ¢ moctostHHOM Bpemenn 0.4 mc Ha Bxom AIIIL



[OCTyIIAaeT OJHOKPATHBIA IPSIMOYTOJbHBIA HMIYJIbC AJIUTENbHOCTBIO | Mc. Heobxomumo
nokasath, Kak BiugeT Hanuuue RC-menmu Ha BBIOOpP 4YacTOTHI JAMCKPETU3AllMM CUTHAllA U
BO3HUKAOILKE IIPU ITOM UCKAKEHUSI.

10. HaliTi morpenmHocTh KBaHTOBaHMS MOCTOSHHOTO HanpsbkeHua U = 100 MB. BHocumy1o0
ALII pazpsagHocThio 3 6uT U mkanoit = 5.12 B. Iloka3ats. kakum 00pa3oM MOXHO YMEHBUIUTH
3Ty MOTPEIIHOCTh MyTeM HanoxkeHus myma. uMeromero CK3 ow < (1/3)Q, u nocnemyroiero
ycpeanenus (Q — 1mar KBaHTOBaHHUS IO YPOBHIO).

11. OueHuTs NpenesbHoe U CPETHEKBAIPATUYHOE 3HAYEHHSI TOTPEIIHOCTH KBAHTOBAHUS
AL umeromero paspsaHocts 10 OUT M TMHAMMYECKUM Juana3oH Mpeodpa3yeMbIX CHUTHAIOB
+ 5,12 B. Haiitu otHomeHue curnai-iryM Ha Bbixozie AL mpu o6padoTke citydaiiHbIX CUTHAJIOB.
Omnpenenuts mrym kBantoBanust ALIIT Ha Beixone naeansHoro uugpposoro ®HY ¢ yactoroii cpesa
500 't mpu 9acToTe AMCKPETU3ALMK CUTHANA fr = 8 K[ 'I.

12. ITpuBecTH CTaTUCTUYECKHE U CIEKTPAJIbHBIE XapPAKTEPUCTUKU IIyMa KBAHTOBAHMS
AIIT pa3psanHOCTBIO 8 OUT ¥ TMHAMHYECKUM JHANa30HOM Mpeodpa3yeMbIx curHajioB + 5,12 B.
HaiiTn MmakcumanbHOE OTHOILIEHUE YPOBHEH CUTHAJIA U LIyMa KBaHTOBaHUA Ha Beixonae ALIII npu
npeoOpa3oBaHUM HOPMAIBHOTO ciiydaitHoro curHana. OneHuTh mym kBaHtoBanust AllIl Ha
BBIXOJI€ HEPEKYPCUBHOTO (pUIbTpa ¢ MPSAMOYTOJBHOM HMMIYJIbCHON XapaKTEepUCTHKOW JJIMHOMN
N=10.

13. Ha Bxon ALIII mocTynaer rapMOHMYECKHI cCUrHaJI ¢ aMIuuTy 1ol Um = 42 B, yactoToi
1 xI'u, u mwym. umeromuii CK3 ow =100 MkB u paBHOMEpHYIO CHEKTPajJbHYIO ILUIOTHOCTH B
nonoce 100 kI'm; wacrora auckperusanuu 25 kl'n. HaliTu cnekTpaibHyO0 IJIOTHOCTH IIyMa U
otnomenue C/11I Ha BXoje 1 BbIX0/1€ TU(POBOTO MOJIOCOBOTO (PHIIBTPA C IICHTPATBHON YaCcTOTON
fo=1 xI'm u monoco#t mpomyckanuss 500 I'm. Tlokazarh CHEKTp CUTHAJIa M IIyMa Ha BBIXOJIC
¢unbTpa u Bxone-soixoae AL Haiitu momnocts mryma kBantoBanus AL Ha Berxone punbtpa
npu pazpsimaoctd ALIT 8 owur.

14. OueHuTh UCKa)KEHUS, BO3ZHUKAIOIIKE IIPU NTpeoOpa30BaHUK rapMOHUYECKOIO CUTHAJIA
u3 1udpoBoit Gopmbl B anamoroByro ¢ nomoibio L[AII, ecnu yacTora nuUCKpeTH3aluu paBHA
3 k['m. a ywactora curHana um3mensiercss B mpenenax (0,1 + 1) k['m. Kakum o6pazom MOKHO
YMEHBIINUTH 3TH UcKaxkeHus? Onpenenuts TpedoBanus k ananoroomy ®HY na Boixoge LIATIL.

15. Cunresuposats PLI® tuna ®HY no ananorosomy RC-nporotuiry nepBoro nopsika ¢
NOCTOSIHHOW BpemeHH | Mc Ha ocHoBe nuddepeHmanbHOro ypaBHeHusl Lenu. Yacrora
quckpernsanuu 8 kl'u. CpaBHUTh UX YaCTOTHBIE XaPAKTEPUCTUKH.

16. CunresupoBats PLI® tuna ®HY no ananoroBomy RC-nipotoTumy nepBoro mnopsijika c
MOCTOSIHHOW BpemMeHu 10 Mc myTeM AMCKPETU3alMM UMITYJIbCHOM XApaKTEPUCTUKU LIENH C
yacToTou quckperuzanuu 4 kI'u. CpaBHUTH UX YaCTOTHBIE XaPAKTEPUCTUKH.

17. CunresupoBats PLI® Tnna ®HY no ananorosomy RC-nipoToTriny nepBoro nopsijaka ¢
HOCTOSIHHOW BPEMEHH 2 MC C MTOMOIIBI0 OMITMHEHHOTO PpeoOpa30BaHus; YaCTOTa JUCKPETU3ALIUN
paBHa 5 k['11. CpaBHUTH UX YaCTOTHBIE XaPaKTEPUCTUKH.

18. Cunresuposars HI{® tuma ®HY no ananoropomy RC-npoToTumy nepBoro mnopsijaka
C MOCTOSIHHOM BpeMEHU 4 MC IyTeM JUCKPETH3aLUN U YCEUEHHs] UMITYJIbCHON XapaKTEPUCTUKH.
CpaBHUTh 4YaCTOTHBIE XapaKTEPUCTUKU AHAJIOTOBOTO W LUGPOBOro (GHIBTPOB: YacTOTa
JIMCKpeTu3anuu paBHa 8 kI 1.

19. Cunresuposars HI{® tunma ®HY no ananoropomy RC-npoToTumy nepBoro mnopsijaka
C MIOCTOSIHHOM BPEMEHU § MC IyTeM JIUCKPETU3ALMHU €ro0 YaCTOTHON XapakTepucTUKU. CpaBHUTH
UX YaCTOTHBIE XapakTepucTUKH. YacToTa quckpeTusanuu pasHa 8 kl'm.

20. CunresupoBath PL{® tuna ®BY no ananorosomy RC-nipoToTry nepBoro nopsijaka c
noctossHHOW Bpemenu 100 Mc Ha ocHOBe qU(QepeHINaIbHOr0 ypaBHeHus 1enu. CpaBHUTh UX
YaCTOTHBIE XapaKTEepUCTUKU. YacToTa nuckpetu3aunu paBHa 1 k.

21. CunresupoBats PLI® tuna ®BY no ananorosomy RC-miporoTuny nepBoro nopsiaka c
MOCTOSIHHOW BpeMeHU 50 MC IyTeM JUCKPETU3ALMHU UMITYJIbCHOM XapaKTEepUCTHKU Lienu. YacrtoTta
nuckperu3auy paBHa 2 Kl . CpaBHUTH 4aCTOTHBIE XapaKTEPUCTUKU (DUIIBTPOB.

22. CunresupoBath PLI® tuna ®BY no ananoroBomy RC-nipoToTHy nepBoro nopsijaka c



noCTOSAHHOW BpeMeHH 20 Mc ¢ momoulbio OuinuHeiHoro mnpeoOpasoBanus. CpaBHHTH HX
YaCTOTHBIE XapakTepucTuku. YactoTa nuckperuzanuu 4 k.

23. CunresupoBats HL® tuna ®BY no ananoropomy RC-nipoToTunmy nepBoro nopsijaka ¢
NOCTOSTHHOW BpeMeHH 10 Mc myTeM JUCKpEeTH3alliM YCEUYEHHs HUMITYJIbCHOM XapaKTePUCTHUKHU.
CpaBHUTH UX YaCTOTHBIE XapaKTEPUCTUKU. YacToTa AUCKpeTH3auuy paBHa S kI 1.

24. CunresupoBath HII® tuna ®BY no ananorosomy RC-niporoTuity nepBoro nopsijka ¢
IIOCTOSIHHOW BPEMEHHU 25 MC IyTeM JUCKPETU3ALMK €r0 YaCTOTHOMW XapakTepuCcTUKU. CpaBHUTH
MX 4aCTOTHBIE XapakTepucTUKu. Yactora nuckperrszanuu pasHa 10 kI'.

25. CunresupoBatb PILI® Tuma ®HY no nHopmanuzoBanHHoMy aHanorosomy ®HUY-
IPOTOTUITY. HMMEIOIIEMY Mapy KOMIUIEKCHO-CONPSDKEHHBIX IMMOM0coB, paBHbix —0,1 +1i0,5..
3amucarh nepeAaTouHble (QYHKIUU AaHAIOrOBOrO0 M HU(POBOro (UIBTPOB, KAaYECTBEHHO
onpeaenauTs Bua ux AUX.

26. Haiith xo3¢p¢ummentsl u nepeparounHyro ¢ynkmouro PO Tuma ©BY,
cooTBeTcTByMOIEero ananoropomy ®HY-nporoTumy, uMeronemMy OJWH BEIIECTBEHHBINH MOJIIOC,
paBHblit —0.2. OnpenenuTh UMIYJIbCHBIE XapaKTEPUCTHKH 000MX (QHUIBTPOB.

27. CuHre3upoBaTh IU(POBON PEKYPCUBHBIN (GUIBTPp 2-TO TMOPSAKA, HWMEIOITHI
pesonaHcHyto yacTtoTy 1 kI['1, koadurment nepenaun Ko = 10. Yactora nuckperuzanuu 10 kI 1.

Tembl pedepaToB 10 yueOHOH nmporpamme

1. Z-npeobpa3oBaHue CUTHAIIOB | ero cBoiicTBa. [Ipumeps! z-ipeobpazoBanus. Ob6paTHOE
z-nipeoOpazoBanue. [Ipumenenus z-npeodpa3zoBaHusl.

2. JluckperHas cBepTKa (KOHBouOLMs). TexHMKa CBEpTKU. ABTOKOppEISILMS U €€
BBIYHCIICHHE.

3. BeiiBner-npeoOpa3oBanue u BeiBneT-QuiabTpanus. [IporpamMmmupoBanue BeHBIeET-
npeoOpa3oBaHUM.

4. @unbTpanus ciydailHbIX CUTHAJIOB.

5. Heitrpanuzanus s dexra ['m66ca. OcHOBHBIE BECOBBIE (PYHKITUU.

6. AnpTepHaTHBHBIE METO/Ibl pacyeTa HEPEKYPCUBHBIX LIU(PPOBBIX (PUIBTPOB.

7. Pa3paboTka peKypCcUBHBIX HUPPOBHIX (GUIBTPOB.

8. bununeitHoe z-npeoOpa3oBaHue.

TecToBbIe 321aHUS 10 Y4eOHOI MporpamMmme

TectoBble 3aaHus COCTOMT U3 TEOPETUYECKUX BOIPOCOB IO TEMATUYECKUM pasjeiam
paboueiil mporpammbl yueOHOM qUCHUIUIMHBEL. Bo Bcex Bompocax Ka)J10ro TecTa MpearnoaraeTcs
BBIOOP O/IHOTO U3 NPEIOKEHHBIX BO3MOXHBIX OTBETOB.

Cucrema OLEHOK BBIIOJIHEHHUS KOHTPOJIBHOI'O TECTUPOBAHMS:

— «OTIUYHO» — KOJIMYECTBO MPABWIBHBIX OTBETOB OT 85% 110 100%;

— «XOpOIL0» — KOJIMYECTBO NMPaBUIIbHBIX 0TBETOB OT 70% 10 84%;

— «YZIOBJIETBOPUTEITHHOY» — KOJIMYECTBO MPaBUIIBLHBIX OTBETOB OT 55% 10 69%.

1. B kakux nemnsx npuMeHsieTcs JOMOJIHUTEIbHBINA KOA?
— JUTsl KOAMPOBAHUS YuCell C (PUKCUPOBAHHOM 3aISTOH;
— JUI KOJIMPOBAHUS LEJIbIX YHCEIT;

— JUI KOJAUPOBAHUS MAaHTHUCCHI BELICCTBEHHBIX YUCE,;
— JUI KOJIMPOBAHUS MOPsI/IKA BEIIECTBEHHBIX YUCEI.

2. B xakux nensx npumeHsieTcst npsmMou koj?

— JUTsl KOAMPOBAHUS YuCell C (PUKCUPOBAHHOM 3aISTOH;
— JUI KOJIMPOBAHUS LEJIbIX YHCEIT;

— JUI KOJAUPOBAHUS MAaHTUCCHI BELICCTBEHHBIX YUCE,
— JUI KOJIMPOBAHUS MOPsI/IKA BEIIECTBEHHBIX YUCE.



3. B kakux 1ensax NpuMeHsIeTCsl CMEIEHHbIA K07

— JUTsL KOAMPOBAHUS YuCell C (PUKCUPOBAaHHOM 3aISTOH;
— JUIsl KOJMPOBAHMS LIEJIBIX YHCEIT;

— JUIS KOJIUPOBAHUSI MAHTUCCHI BEIIECTBEHHBIX YUCEN;
— JUIsl KOJMPOBAHMS TOPSIKA BEIIECTBEHHBIX YHCEIL.

4. B kakoMm ciyyae TapMOHHWYECKMA CHTHaJl MOXKET OBbITh aJEKBAaTHO IIPEICTAaBJICH
I[I/ICerTHbIMI/I OTC‘-IeTaMI/I?

— €CIIM €ro YacToTa He ImpeBbiaeT yactoTy HalikBucra;

— €CJIM ero yacTora 0oJblie yacToTel HalikBucTa;

— €CIIM €ro 4YacToTa paBHa yactoTe HailkBucTa.

5. B uem 3axirouaeTcs MPUHIMIT CTAIIMOHAPHOCTH VI CUCTEMbI 00paOOTKU CHTHAJIOB C
MOCTOSTHHBIMHU TTapaMeTpamu?

— MPOU3BOJIbHAS 3aJICpIKKa MOIaBAEMOT0 Ha BXOJ CHTHAJIA MPUBOJUT JIMIIL K TAKOH Ke
3aJIep’KKe BBIXOJHOTO CUTHAJIA, HE MEHSS €ro (DOPMBEI;

— 3HaYEHHE BHIXOTHOTO CUTHAJIA B JIIOOOW MOMEHT BPEMEHU TOYHO M3BECTHO;

— MPUHIUI CTAIMOHAPHOCTH O3HAYAET, YTO CHCTEMa MMEET JUHEHHYIO0 TepeIaTOYHYIO
(byHKIHIO;

— peakius Ha CyMMY CUTHAJIOB paBHA CyMME PEAKIIMi Ha 9TH CUTHAJIBI, IIOJAHHBIC HA BXO/I
10 OTJEITLHOCTH.

6. B yem 3akmrouaeTcs NPUHLMII CyNEpPHO3ULUHU I JUHEHHOW cucTeMbl 00pabOTKU
CUTHAJIOB?

— IPOU3BOJIbHAS 3a/I€pKKa M0JJaBa€MOr0 Ha BXOJI CUTHAJIa IMPUBOAMT JIHUIb K TaKOH XKe
3aJIepXKKe BBIXOJHOTO CUTHAJA, HE MEHSS ero (hOpMBI;

— 3HA4YEHHE BBIXOJHOI'O CUTHAJA B JIFOOOM MOMEHT BPEMEHHU TOYHO U3BECTHO;

— NPUHLUI CYNEPIO3ULHU O3HAYaeT, YTO CUCTEMA MMEET JIMHEHHYIO MEepEAaTOYHYIO
GyHKIUIO;

— peakuus Ha CYMMy CUTHAJIOB paBHA CyMME PEAKLMI Ha 3TU CUTHAJIBL, IOJAHHbBIE HA BXOJ
0 OT/I€JILHOCTH.

7. B yem 3akirouaercs pazHUIa MEKIY JUCKPETHBIMHU U HU(POBBIMU CUTHATAMU?

— 1u(poBoOil cUrHai ABISETCS MATEMAaTUUYECKUM OITUCAHUEM JIUCKPETHOTO CUTHANA;

— 3Ha4YeHHE JTUCKPETHOI'O CUTHAJIA CUUTAETCS U3BECTHBIM a0COJIFOTHO TOYHO, a IUPPOBOI
CUTHAJI UMEET IOTPEIIHOCTb;

— 1u(POBOI CUTHAJ TIPEJICTABIIAET COOOM CIIEKTP TUCKPETHOTO CUTHAJIA.

8. B yeM 3akiro4aeTcs COOTHOIIEHWE HEONPEICICHHOCTH I NIUTEIbHOCTH CUTHAla U
HIMPUHBI €r0 CIeKTpa?

— 0a3a curuajia He MOJKET ObITh MEHBIIIE €IUHUIIBL;

— 0a3a curHasia He MOXeT MPEBBIIATH CIUHUILY;

— 0a3a curxajia OorpaHM4Y€Ha CBEpPXY.

9. Ecnu wactoTa rapMOHHYECKOTO cUrHaia 0osbiie yacToTel HalikBucTa, TO

— IUCKPETHBIE OTCYETHI MTO3BOJISIOT MPABUIILHO BOCCTAHOBUThH aHAJIOTOBBIM CUTHAI;

— AUCKPETHBIC OTCUCTEI ITIO3BOJIAIOT BOCCTAHOBUTD aHAJIOTOBBIN CUTHAJI C TOM JKe ‘-I&CTOTOfI,
HO aMIUTUTYJa U (ha3a BOCCTAHOBIEHHOTO CUTHAJIA MOTYT OBITh MCKAXKEHBI;

— BOCCTAHOBJICHHBIN IO AUCKPETHBIM OTCUCTAaM aHAJIOTOBBIN CHTHAJI 6y,[[€T TaK XK€
rapMOHHMYECKHM, HO C UHOM 4aCTOTOM.



10. Ecnu yactoTa rapMOHHYECKOTO CUTHAJIa MEHbIIe yacToThl HalikBucra, T0

— JIMCKPETHBIE OTCUETHI MO3BOJISIOT MPABUIILHO BOCCTAHOBUTH AHAJIOTOBBIN CHUTHAIT;

— IUCKPETHBIE OTCYETHI ITO3BOJISIIOT BOCCTAHOBUTH AHAJIIOTOBBIN CUTHAJI C TOM K€ YaCTOTOM,
HO aMIUTATYJa ¥ ()a3a BOCCTAHOBJICHHOTO CUTHAJIA MOT'YT OBITh HCKAXKEHBI,

— BOCCTAHOBJICHHBI TIO JHUCKPETHBIM OTCYETAM AHAJIOTOBBIM CUTHAN OyJeT Tak Xe
rapMOHUYECKUM, HO C MHOW YaCTOTOM.

11. Ecnu yactoTa rapMOHMYECKOT0 CUTHajIa paBHa yactote HaitkBucra, To

— IUCKPETHBIE OTCUYETHI MO3BOJISIOT MPABUIBHO BOCCTAHOBUTH aHAJIOTOBBIM CUTHAI;

— IMCKPETHBIE OTCUETHI MTO3BOJISIOT BOCCTAHOBUTH AHAJIOTOBBIN CUTHAJI C TOM YK€ YaCTOTOM,
HO aMIUTUTYJa U (a3a BOCCTAHOBIEHHOTO CUTHAJIA MOTYT OBITh MCKAXKEHBI

— BOCCTAHOBJICHHBIH TIO JMCKPETHBIM OTCYETAM aHAJOTOBBI CHUTHAjd OyJeT Tak XKe
FapMOHHMYECKUM, HO C HUHOM YaCTOTOM.

12. 3HaueHns KaKOro CHUrHajia MpU TEOPETUUYECKOM OIMMCAHUU CUUTAIOTCS M3BECTHBIMU
a0COJIFOTHO TOYHO?

— aHaAJOT'OBOIO;

— IUCKPETHOTO;

— ¢ POBOTO.

13. 3HaueHus Kakoro CUrHaja Mnpu TEOPETUUECKOM ONMUCAHUU CUUTAIOTCS U3BECTHBIMU C
KOHEYHOM TOYHOCTHIO?

Amnajorosoro

JuckpeTHoro

udposoro

14. K xakoMy TUITy CUTHAJIOB OTHOCSITCSI CUTHAIIBI, IEpeHOCcsIIIe nHPOopMaLnio?
JleTepMUHUPOBAHHBIN

BepositHOCTHBII

lapmonnueckuit

[Tepuoanueckuit

15. K xakoMy THITy CUTHAJIOB OTHOCSITCSI LTy MBbI?
JleTepMUHUPOBAHHBIN

BepositHOCTHBII

lapmonnueckuit

[lepuonnueckuii

16. Kak Ha3bIBaeTCsl BBIXOJHAS PEAKLUS AUCKPETHOTO (PUIbTPA HA €AUHUYHBIA UMITYIbC?
[lepenaTounas pyHKIUSA

AMIUIUTYJHAsI XapaKTEPUCTHKA

NmmynbecHas xapakTepucTuka

17. Kak Ha3pIBaeTCsl MOJyJIb KOMIUIEKCHOTO Ko3(¢uiueHTa mepegadyud JuHEHHON
cucTeMbl?

AMIUIUTYJHO-4aCTOTHASI XapaKTEPUCTHKA

Da30B0-4aCTOTHAsI XapaKTEPUCTUKA

AMIUIUTYIHO-(ha30Bask XapaKTepUCTUKA

Koadduuuent nepenaun

18. Kak Ha3bIBaeTCs MOJIOBUHA YaCTOThI JUCKPETU3AI[MU aHAJIOTOBOIO CUTHasa?
Yacrora HaiikBucra



Yactora KoTeapHUKOBa
Kpyrosas yactora
IMuknuyeckas yacToTa

19. Kak Ha3piBaetcs npeoOpa3oBaHUE aHAIOTOBOTO CUTHAJIA B CHCTEMY OTCYETOB?
JuckpeTtuzamus

KBanroBaHue

Onudposka

20. Kak Ha3piBaeTcs nmpeodpa3oBaHUe OTCYETOB CUTHAJIA B YUCa?
Juckperuzanus

KBanToBanue

Omudposka

21. Kak nHa3wiBaeTcs mpousBeqeHNe 3((HEKTUBHBIX 3HAYCHUH JUIUTEIHHOCTH CHUTHANIA W
HIMPUHBI CIIEKTpa?

baza curnana

ITepuon curnana

I'apmonuka

CaepTka

22. Kak Ha3pIBaeTCs peakiys CUCTEMbI Ha MOJaHHYIO Ha BXOJI ACIbTa-(PYyHKITAIO?
[TepexoiHas xapakTepUCTHUKA CUCTEMBbI
NmMmynbcHas XxapakTEPUCTHKA CHCTEMBI

23. Kak HaspIiBaeTcs peakiusi CUCTEMbI Ha TMOJAHHYIO HAa BXOJ (PYHKIIMIO €IUHUYHOTO
ckauka?

[TepexomHas xapakTepUCTHKA CHUCTEMBI

NmMnynbcHas xapakTepUCTHKA CUCTEMBI

24. Kak Ha3bIBa€TCsl CUTHAJ C OTPaHUYEHHOM SHEpruei?
Cry4aiiHbIl CUTHAT

JlerepMHUHUPOBAHHBIN CUTHAII

Curnai ¢ HIHTETpUPYEMbIM KBaJpaTOM

OUHHUTHBIN CUTHAT

25. Kak Ha3pIBaeTCs CUTHAI, 3HAYE€HUE KOTOPOTO B TF0O0H MOMEHT BPEMEHH IPEICTABIISIET
co00Ol cIydailHyl0 BEJIWMYHHY, KOTOpasi NPUHHUMAET KOHKPETHBIE 3HAYEHUS C HEKOTOpPOH
BEPOATHOCTHIO?

Cry4aiiHbIi CUTHAT

JlerepMHUHUPOBAHHBIN CUTHAII

CurHan ¢ HTHTETPUPYEMBbIM KBaAPaTOM

DUHUTHBIN CUTHAI

26. Kak Ha3piBaeTcs CHrHall, 3HAYCHHE KOTOPOro B JII00OH MOMEHT BPEMEHU TOYHO
U3BECTHO?

CriyualiHblii CUTHAI

JleTepMUHUPOBAHHBIA CUTHA

Curnai ¢ MIHTErpUpPYEMbIM KBaJIpaToOM

OUHHUTHBIN CUTHAT

27. Kak Ha3pIBaeTCs CHUTHAjJ, KOTOPBIM MPEACTaBICH HAOOPOM YHCEN, SBIISTFOITUXCS



3HAQYCHHUSIMU CUTHAJIa B OTACJIbHBIC MOMEHThI BpEMEHU?
JlerepMHUHUPOBAHHBIN
CrryvaitHblii
AHanoroBbIi
JluckpeTHbIi

udposoit

28. Kak Ha3bIBaeTCs CHrHaj, KOTOPBIH MPEACTABISICT COOOH 3HAYECHHs HEMPEPHIBHOTO
CUTHAaJIa B OTJEJIbHbIE MOMEHTHI BpEMEHU?

JlerepMHUHUPOBAHHBIN

CryvaitHblii

AHanoroBbIi

JluckpeTHbIi

Hudposoit

29. Kak Ha3pIBaeTCs CUTHAJ, KOTOPBIA SBISICTCS HEMPEPHIBHON (QyHKIIMEH BpEeMEHH?
JleTepMUHUPOBAHHBIN

CityyaliHbIN

AHaNnoroBbIi

JuckpeTHbIi

udposoit

30. Kak Ha3bIBaeTCs CUrHal, CYLIECTBYIOIINNA HA KOHEUHOM BPEMEHHOM HHTEpBasie?
CityyaliHbIH CUTHAJ

JleTepMUHUPOBAHHBIA CUTHAI

CurHan ¢ HTHTETPUPYEMBIM KBaAPaTOM

OUHHUTHBIN CUTHAT

31. Kak Ha3bIBaeTcs aza KOMIUIEKCHOTO KO3 UIMEHTa Nepelaun JIUHEHHON cucTeMbl?
AMIUTUTY THO-9aCTOTHAs XapaKTEPUCTHKA

@da30B0-yaCTOTHAsI XapaKTEPUCTUKA

AMIUIMTY THO-(ha30Bast XapaKTEePUCTHKA

Koadduuuent nepenaun

32. Kak Ha3biBaetcs (hopMyJia, CBA3bIBAIOIIAs YPOBEHb BBIXOJHOI'O CUTHAJIA JUCKPETHOTO
¢unbTpa € HEKOTOPHIM KOJIMYECTBOM BXOJHBIX OTCUETOB M HEKOTOPHIM KOJIUYECTBOM
IPEIbIIYIINX BBIXOIHBIX OTCYETOB?

AJTopUTM AUCKPETHOHN QUIbTpaluu

Ilepenarounas pyHKUUSA AUCKPETHOTO (HUIBTPA

Teopema KorenbHukoBa

33. Kak Ha3bIBaIOTCS 3HAYEHHs CUTHAJIA B OT/IEJIbHBIE (JUCKPETHBIE) MOMEHTHI BPEMEHU?
AMIUTATY AaMU

KBanTamun

Orcueramu

34. Kak Ha3bIBalOTCSI CHCTEMbl OOpaOOTKM CHTHAJIOB, y KOTOPBIX IPOU3BOJIbHAS
IIPOU3BOJIbHAS 3aJ€pKKa [TOAABAEMOT0 Ha BXOJ CUTHAJIA IPUBOJMUT JIMIIb K TAKON K€ 3aJEPiKKE
BBIXOJJHOT'O CHTHAJIa, HE MEHSs ero GopMbI?

JleTepMUHUPOBAHHBIE

JInneiinbie

CranuoHapHbie



35. Kak Ha3pIBarOTCS CHCTEMbI OOpaOOTKH CHUTHAJIOB, Y KOTOPBIX PEaKIMs HAa CyMMY
CUTHAJIOB paBHA CyMMe€ peakliiii Ha 3T CUTHAJIBI, MOJJAHHBIE Ha BXO/[ IO OTACIBHOCTU?

JlerepMHUHUPOBaHHbIE

JInnelnpIe

CranmonapHsbie

36. Kak crekTp HAMCKPETH3MPOBAHHOTO CHTHaja CBS3aH CO CIIEKTPOM HCXOJHOTO
HENPEPBIBHOIO CUTHaja?

CnexTp IMCKPETU3NPOBAHHOTO CHTHAJIA COBIIA/IAeT CO CIIEKTPOM HETIPEPHIBHOTO CUTHAIA

CrnexTp JAMCKPETH3MPOBAHHOTO CHTHAllA TPEJICTaBIsieT €000 OECKOHEUHBIH psij
CIBUHYTBIX KOIIMI CHIEKTPa NCXOTHOTO HENPEPHIBHOTO CUT'HAJA

37. Kakas wu3 mOpUBEAEHHBIX HIDKE (QOPMYJ ONUCHIBACT pabOTy JAUCKPETHOTO
HEepeKypCUBHOTO GMiIbTpa?

y(k) = x(k) + 0,5y(k-1)

y(k) = x(k) + x(k-1)

38. Kakas u3 mpuBeneHHBIX HIKE (OpPMYJ ONUCHIBAET pPAadOTy JAUCKPETHOTO
PEKYpPCUBHOTO (puibTpa?

y(k) =x(k) +0,5y(k-1)

y(k) = x(k) + x(k-1)

39. Kakas cBsI3b CYIIECTBYET MEXIY JJIMTEIbHOCTHIO CUTHAJIAa U IIUPUHON ero dypbe-
criektpa?

Uewm kopoue CUTHAII, TEM HIUPE €T0 CIIEKTP

Uewm KOpoue CUTHAIL, TEM YK€ €T0 CIIEKTP

UeM mmpe curuai, TeM MUpPe ero COeKTp

Uem 1mmpe curHai, TeM yKe ero CIeKkTp

40. Kakue cuctembl 00pabOTKH CUTHAJIOB Ha3bIBAIOTCS JINHEHHBIMU?

JInHEeHBIMU HA3bIBAIOTCS CUCTEMBI, Y KOTOPBIX PEAKIMs HA CyMMY CUTHAJIOB paBHA CyMMeE
peaxkuuil Ha 3TU CUTHAJbI, IOJAHHbBIE HA BXOJ 10 OTAEIbHOCTU

JIMHEMHBIMU HA3BIBAIOTCSI CUCTEMBI, UMEIOLINE JIMHEHHYIO MepelaTOuHYI0 (PYHKIIHIO

JIMHEHHBIMU Ha3bIBAIOTCSI CUCTEMbI, UMEIOIINE IMHEHHBIH KO3()PULHUEHT yCUIICHUS

JInHEeHBIMU Ha3bIBAIOTCS CUCTEMBI, Y KOTOPBIX IPOU3BOJIbHAS 3a]I€pKKa [10/1aBa€MOro Ha
BXOJ] CUTHaJIa IPUBOJAMUT JIMIIb K TAKOU K€ 3aJIepKKe BHIXOJHOTO CUTHANA, HE MEHsS ero (hOpMbl

41. Kakue cuctembl 00pabOTKM CUTHAJIOB Ha3bIBAIOTCS CTALMOHAPHBIMU?

CranmoHapHBIMM  HA3bIBAIOTCS CHCTEMBI, Yy KOTOPBIX IIPOU3BOJIbHAS  3aJEpiKKa
[10JIaBa€MOT'0 Ha BXOJ CUTHaJIa IPUBOJUT JIMUILIb K TAaKOH K€ 3aJ€PKKE BBIXOJHOTO CUTHAJA, HE
MeHSisl ero GOpMBI

CranuoHapHBIMH HA3bIBAKOTCSI CUCTEMBI, Ul KOTOPBIX 3HAYEHHE BBIXOJHOIO CUIHAJa
CUTHaJa B JIt00OO MOMEHT BPEMEHU TOYHO U3BECTHO

CranoHapHBIMU Ha3bIBAIOT CUCTEMBbI, UIMEIOIINE JIMHEHHYIO IIepe1aTOuHY 0 (DyHKIIHIO

CranuoHapHBIMU Ha3bIBAIOTCSI CUCTEMBI, Y KOTOPBIX peaklids Ha CyMMY CUTHAJIOB paBHA
CyMMe€ peakLuil Ha 3TU CUTHAJIbI, IOJAHHBIE HA BXOJ 110 OTAEIbHOCTU

42. KakuMm o0pa3oMm obOecreuuBaeTcsi JMHEHHOCTh M CTAllMOHAPHOCTh JMCKPETHBIX
¢unbTpoB?

[IpousBonumele HUABTPOM MaTEeMAaTHUYECKUE ONEpallMU OTPAHUYMBAIOTCS CIOXKEHHUEM U
YMHO)XCHHEM Ha KOHCTAHTHI



Hanuuuem oGpatHo# CBSI3U
Hcnonp30BaHueM NOJIOCOBOTO (GHUIBTPA Ha BXOAE

43. KakoBa pa3MepHOCTb elbTa-(QyHKIHH?

Jenbra-GyHKIUS IMEET Pa3MEPHOCTh CBOETO apryMEHTa

Jenbra-GyHKIUS UMEeT pa3MepPHOCTh, 0OPAaTHYIO pa3MEPHOCTH CBOETO apryMeHTa
Jenbra-GyHKIUS IMEET Pa3MEPHOCTh BPEMEHHU

Jenbra-GyHKIUS UMEET pa3MEPHOCTh YaCTOThI

44, Kakoii croco® TmpeacTaBiICHUS OTPUIATEIBHBIX YHCEN HCIOJIB3YeTCS TP
KOJAMPOBAHUHM MAHTHUCCHI BEIIECTBEHHOTO YKCIia?

[Ipsimoit kox

JloTOTHUTEBLHBIN KO/

OOGpatHbBIN KO

CMelIeHHBII KO

45. Kaxoii cmoco0® mpeacTaBiCHHS OTPHIATENBHBIX YHCEN HCIOJBb3YeTCs IpH
KOJIMPOBAHHUH TIOPSIKA BEIIECTBEHHOTO Ynciia’?

IIpssmoit xox

JlomOTHUTEILHBIN KO/

OOpaTHBIif KOJ

CMelleHHbIA KO

46. Kakoii cmoco® mpeacTaBiICHUS OTPUIATECIBHBIX YHCEN HCIOJIB3YEeTCS TP
KOJMPOBAHUU 1IEJIBIX YnCen?

[Ipssimoit xox

JlooTHUTEIBHBIA KO

OOpaTHbIii KOJ

CMelIeHHbBIN KO

47. Kakoii cnoco® TmpeacTaBiIeHHs OTPULATEIbHBIX YHUCEN HCIONB3YyeTCS MpH
KOJAMPOBAHUH YuCell ¢ GUKCHPOBAHHOM 3amsATOMN?

IIpssmoit xox

JloTOTHUTEILHBIN KO/T

OOpaTHBIii KOJ

CMeIIEHHBIN KO

48. Ilpu KaKoM yCIIOBMM BO3MO>KHO TOUHOE BOCCTAHOBJIEHHE HEMPEPHIBHOIO CUTHAJIA 110
JUCKPETHBIM OTCYeTaM?

Jluckpern3upyeMblil CUTHAII COOTBETCTBYET yCIOBHAM Jupuxie

JlucKkpeTu3upyeMblil CUTHAI SIBIIETCA IEPUOAUYECKUM

YacTora auckpeTu3alMM JOJDKHA HE MEHEE 4Ye€M B JBa pas3a IPEBBIIIATh BEPXHIOKO
IPAHUYHYIO YaCTOTY B CIIEKTPE CUTHaja

YacTora quckpeTu3alvu JOJKHA PaBHATHCS BEPXHEHW I'DAHMYHOM 4YacTOTE B CIEKTPE
CUTHaJIa

49. PaGoty kakoro ¢mibTpa onucsiBaeT popmyna y(k) = x(k) + 0,5y(k-1)?
PexypcuBHOro
HepekypcuBHoro

50. Paboty kakoro ¢uibTpa onuceiBaet popmyna y(k) = x(k) +x(k-1)?
PexypcuBHOro



HepekypcusHoro

51. Ckoisbko rapMOHUK UMeeT Pypbe-CIEKTP rapMOHUYECKOIO CUrHaja?
Hu ongnoi

Onny

beckoHeuHO MHOTO

52. Yem 00yCIIOBJICHO TOSIBICHHE JIOKHBIX YaCTOT MPU JAUCKPETHU3ALUHA HEIPEPHIBHOTO
curHaia’?

HenocratouHo BBICOKOM 4acTOTOM JUCKPETU3AUU

Henepuoanueckum xapakTepoM JUCKPETUZUPYEMOTO CUTHAJIA

HecooTBeTcTBHEM ITUCKPETU3UPYEMOT'O CUTHAIA YCIoBUsAM Jlupuxiie

53. Uem 00ycIOBIEHBI HCKAXXEHUS CUTHAIA, BOZHUKAIOIIKE TPU KBAHTOBAHUU?
OrpaHu4eHHOCTBIO Pa3psIHON CETKU IPU KOJUPOBAHUH UUCEI
benbiM 1rymMoM B AMCKpETHBIX QUIbTPAX

54. Yto Ha3pIBaeTca 0a3oi curHana?

D¢ dexkTuBHAS MUPUHA CIIEKTPA

DddekTruBHOE 3HAYCHUE TUTEILHOCTH CUTHAJIA

[TpousBenenue 3¢(HEeKTUBHBIX 3HAUCHUH JIITUTEIILHOCTH CUTHAJIA U IIUPHUHBI CTICKTPa
PaccrosiHne Mex 1y IMITyJIbCaMH

55. Uto Takoe aJropuT™M JUCKPETHON PUIbTpauu?

[lepenarounas GyHKIUS AUCKPETHOTO (DUIBTPA

®opmysia, OINHUCHIBAIOIIAsl Pa3/IOKEHHWE aHAJIOrOBOIO CHUTHajla B psAj 1o Oasucy
KorenbHukoBa

@®opmysia, CBs3bIBalOIIas YPOBEHb BBIXOJAHOIO CHUTHaja JUCKPETHOro (UiIbTpa C
HEKOTOPbIM KOJIMYECTBOM BXOJIHBIX OTCUETOB M HEKOTOPBIM KOJMYECTBOM MPEABIIYIINX
BBIXOJTHBIX OTCYETOB

56. Uto Takoe aHAIOTOBBIM CUTHAJ?

AHaJOTOBBIN CUTHAN ABIISETCS HEMPEPHIBHON (PYHKIIMEH BpeMeHU

AHaHOFOBBIﬁ CUTrHAJI HpeI[CTaBJ'IﬂeT 0060171 3HAUYCHUA HerepBIBHOFO CUTrHaJIa B OTACIIBHBIC
MOMEHTHI BpeMEHH!

AHAJIOTOBBIN CHTHAI — 3TO HA0Op YHCEN, MPEACTABIIIOMUX COO0H 3HAUCHHS CHTHAJIA B
OTJICIbHBIE MOMEHTBI BpEMEHHU

57. Yto Takoe NETEPMUHUPOBAHHBIN CUTHA?

3HaueHue JeTePMUHUPOBAHHOTO CUTHAJIA B JIF000I MOMEHT BpEMEHHU MPEJCTABIIAET COO0M
CIIy4alHYyI0 BEIUYUHY

3HaueHue IeTepPMUHUPOBAHHOIO CUTHAJA B 000 MOMEHT BpEMEHHU TOYHO U3BECTHO

JleTepMUHUPOBAHHBIN CUTHAJI — 3TO CUTHAJ C OTPAaHUYEHHOMN SHEpruen

JleTepMUHUPOBAHHBIN CUTHAJ CYLIECTBYET HA KOHEYHOM BPEMEHHOM MHTEpBaJIe

58. Uto Takoe MUCKpeTH3aIus curHana?

[Ipeo6pa3oBaHue aHAIOTOBOTO CHTHANA B MOCIE0BATEILHOCTh OTCYETOB
[Ipeo6pa3oBanue OTCUETOB CUTHAJIA B UHCIIA

Pa3Ouenue curnana Ha TMHEWHBIE YYaCTKH

Brinenenue 3kcTpeMyMOB CHTHajA

59. Uto Takoe MTUCKPETHBIA CUTHAN?



JIMCKpETHBII CUTHAN ABISETCS HEMPEPHIBHON (QYHKIMEH BpeMeHN

JIMCKpeTHBII cUrHall PeACTaBIsAeT COOOM 3HAaUEHUS HENPEPHIBHOI'O CUTHANA B OTAEIbHbIE
MOMEHTBI BPEMEHU

JIMCKpeTHBI cUrHai — 3To Habop 4Mcen, NPECTaBIAIIIUX cO00M 3HaYeHUs1 CUTHalla B
OTJI€JIbHBIE MOMEHTBI BPEMEHHU

60. UTto Takoe UMITyJIbCHAsl XapaKTEPUCTUKA JTUCKPETHOU CUCTEMBI?

Peakuus cuctemMbl Ha € AMHUYHBIN UMITYJIbC

[Tepenarounast GyHKIUS TUCKPETHON CUCTEMBI

@dopmyiia, BbIpaxkarolash IPOU3BOJBHBIA CHUTHal 4Yepe3 JMHEHHYI KOMOWHAIMIO
€IMHUYHBIX OTCUETOB

61. Yto Takoe UMIYJIbCHASI XapaKTEPUCTUKA CUCTEMbI 00paOOTKH CUTHAJIOB?
Peaxnus cucteMbl Ha MOJJTAaHHYTO HAa BXOJ JIeTIbTa-(YHKIHIO
Peaknus cuctemMbl Ha OJAHHYIO Ha BXOJ (PYHKIIUIO €IMHUYHOTO CKaYKa

62. Uto Takoe KBaHTOBaHHE CUTrHaia?
[IpeobpazoBaHre aHAIIOTOBOT'O CUTHAJIA B UMITYJIbCHBIN
[IpeoOpa3oBaHre OTCUETOB CUTHAJIA B YHCIIA
Pa3Ouenue curnana Ha TMHEHHBIC YYaCTKH

Brinenenue 3kcTpeMyMOB cUTHaja

63. Uto Takoe HepPEeKypPCUBHBINA AUCKPETHBIN (UIbTp?

HepexypcuBHBIi GUIBTP CYyMMHPYET BXOJIHBIE M HEKOTOPOE KOJIWYECTBO MPEABLIYIIHX
BBIXOJHBIX OTCUETOB CHTHAJIA, yMHOXKasl X MIPU 3TOM Ha IIOCTOSIHHBIE BECOBBIE KO (PUIIMEHTHI

HepekypcuBHbIN GUIBTP CYMMHUPYET HEKOTOPOE YUCIIO BXOJHBIX OTCUYETOB, YMHOXKAS HX
Ha [TOCTOSIHHbIE BECOBBIE KO (DUITUEHTHI

64. Uto Takoe oTcueThl curHana’?

DKCTpeMyMbl CUTHaja

3Ha4yeHUs CUTHAJIA B OT/IEJIbHBIE (IUCKPETHBIE) MOMEHTHI BpEMEHU
AMIuATy 16l rapMOHHUK Dypbe-crieKkTpa

65. Uto Takoe mepexoHasi XapaKTepUCTUKA CHCTEMbI 00pa0OTKH CUTHAIIOB?
Peakuust cucteMbl Ha TOJAHHYIO HA BXO/ A€NbTa-(QYHKIIHIO
PeaKHI/ISI CHUCTCMBI Ha ITIOJJAHHYIO Ha BXO (bYHKU;I/IIO CANMHNUYHOI'O CKayKa

66. UTo Takoe peKypcUBHbIN ITUCKPETHBIA GUIbTp?

PexypcuBHBI (UIBTP CyMMHPYET BXOAHBIE M HEKOTOPOE KOJUYECTBO MPEIbIIYLINX
BBIXOJTHBIX OTCYETOB CHTHAJIA, yMHOXKasl UX TIPU 3TOM Ha TIOCTOSIHHBIE BECOBBIE KO3(PPHUIIMEHTHI

PexypcuBHBIN QUIBTP CyMMHPYET HEKOTOPOE YHCIIO BXOAHBIX OTCUETOB, YMHOXKAsl UX Ha
MOCTOSIHHBIE BECOBBIE KOAPUIIUEHTBI

67. Urto Takoe curdai’?

C MaTemMaTHYeCKON TOYKHU 3PEHHS CUTHAI — 3TO (PYHKIIHS

B BHGKTPOHI/IKG CUT'HAJI — 3TO 3aBUCHUMOCTDb HaprI)KeHI/IfI oT BpeMeHI/I
Curnain — 3To coo0IIeHne, IepeaBacMoe HNEKTPOHHBIMU CPEJICTBAMH CBSI3U
CurHail — 3To J1000€ COOOIICHHE

68. UTo Takoe curHai ¢ HUHTErpupyeMbIM KBaJipaToM?
3HayeHHWE CHUTHAJa C MHTETPUPYEMBbIM KBaJpaToM B Jr000H MOMEHT BpeMEHH
IpeJCTaBIsieT co0OM Cily4aliHyl0 BEJIMYMHY, KOTOpas MNPUHUMAET KOHKPETHbIE 3HAUYEHHUS C



HEKOTOPOH BEPOSITHOCTHIO

3HayeHUEe CUTHAjJa C MHTEIPUPYEMbIM KBAaJIpaToM B JIFOOOH MOMEHT BPEMEHU TOYHO
U3BECTHO

Curnai ¢ MTHTErpupyEMBbIM KBaJIPAaTOM — 3TO CUTHAJI C OTPAaHUYECHHOMN SHEPTUEn

Curnai ¢ IHTETpUPYEMBIM KBaJIpAaTOM CYLIECTBYET HAa KOHEUHOM BPEMEHHOM MHTEpBAJIE

69. Uto Takoe ciaydyaliHblii CUTHAN?

3HayeHue ClyyailHOro curHajga B JIFOOOH MOMEHT BpPEMEHM MpeACTaBiIseT CcOoOOM
CIIy4alHYyI0 BEJIMYUHY, KOTOPasi IPUHUMAET KOHKPETHBIE 3HAYEHUS C HEKOTOPOH BEPOSITHOCTHIO

3HayeHue CIy4yailHOTro curHasia B J1r000i MOMEHT BpEMEHH TOUHO U3BECTHO

CriyualiHplil CUTHAJI — 3TO CUTHAJ C OTPaHUYEHHOM SHEpruei

CiyualiHplii CUTHAJI CyLIECTBYET HA KOHEYHOM BPEMEHHOM MHTEPBAJIE

70. YUto Takoe cTallMOHAPHBIN CITy4alHbIN mTporecc?

DTO CUTHaJ, KOTOPBIM MOMKHO MpPEACTaBUTh B BUAE CYMMbl CHHYCOHJ CO CIIy4ailHO
W3MEHSIOIEHCS HauyaabHOU (a3oi

DTO mpolecc, CTAaTUCTUYECKHE XapaKTePUCTUKH KOTOPOTO OJIMHAKOBBI BO BCEX
BPEMEHHBIX CEUEHUSX

3T0 mpoliece, pean3alui KOTOPOTo SBISIOTCS NEPUOINIECKUMU (PYHKIUAMU

71. Yro takoe GUHUTHBIN curHan?

3HayeHue (UHUTHOTO CHUrHajla B JHOOOH MOMEHT BPEMEHHM IIpeACTaBisieT co0oi
CIIy4alHYyI0 BEJIMYUHY, KOTOPasi IPUHUMAECT KOHKPETHBIE 3HAYEHUS C HEKOTOPOU BEPOATHOCTHIO

3HayeHre (PMHUTHOIO CUTHAJIA B JIFOOOH MOMEHT BPEMEHHU TOUYHO U3BECTHO

@UHUTHBIN CUTHAII — 3TO CUTHAJI C OTPAaHUYCHHOU dHEPIrUei

@UHUTHBIN CUTHAJI CYIIECTBYET HA KOHEYHOM BPEMEHHOM MHTEpBAJIE

72. Yo Takoe mudpoBoi curHai?

udposoii curnain sBisieTcss HENPEphIBHOM (PyHKIMEH BpeMeHn

Hudposoit curnan npeacTasiseT coOOl 3HaUEHUS HEMPEPHIBHOTO CUTHAJNIA B OTJIEIbHbBIE
MOMEHTHI BpEMEHU

Hudposoit curnan — 3To HaOOp yuCel, NPEACTABIAIOIIUX COOON 3HAUEHMs CHUTHAla B
OTJIEJIbHBIE MOMEHTBI BpEMEHU

73. Yro Ttakoe yactora HalixkBucra?

YacroTa qUCKpEeTU3alMy aHAJIOTOBOTO CUTHAJIA

[TonoBrHA YaCTOTHI AUCKPETU3ALMU AaHAJIOTOBOI'0 CUTHAJIa
JIBoliHas yacToTa AMCKPETU3ALMHU aHAJIOTOBOI'0 CUTHAsa

74. Yto Takoe 3proAUUeCKHil CIIyqaiHbIN mpoiecc?

DTO curHaji, KOTOPBIM MOMKHO MpPEACTaBUTh B BUAE CYMMbl CHHYCOHUJ CO CIIy4ailHO
M3MEHSIONIEHCS HavYaaIbHOU (ha3oi

D10 mporecc, sl JOOBIX XapaKTePUCTUK KOTOPOTO YCPEOHEHHE IO MHOKECTBY
peanu3anuii 3KBUBAJICHTHO YCPEAHCHHUIO I10 BPEMEHH OJIHOM, TEOPETHYECKH OECKOHEYHO
JUTMHHOM, pean3aiuu

DTO0 mpolece, peai3auy KOTOPOTO SBIISIOTCS IEPUOTNYECKUMH (PYHKITUSIMHU

75. HanMeHOBaHME TIOMEXU, KOTOpask IEPEMHOKAETCS C CUTHAJIOM:
A) MyJIbTUILIMKATUBHAS,

b) annuTuBHAas;

B) xomOuHMpOBaHHAas.



76. HaumeHOBaHUE IOMEXH, KOTOpPasi CyMMHUPYETCS C CUTHAJIOM:
A) anuTHBHAS;

b) MynbpTUIUIMKaTUBHAS,

B) komOuHMpoOBaHHAas.

77. CurHai, HempePHIBHO U3MEHSIONIUNCS U IO ApTYMEHTY, U 110 3HAYEHUIO:
A) aHaJIOTOBBI;

b) nuckpeTHO-aHATOTOBBII;

B) mudposoii.

78. CTpyKTypHas cxema MepeIaTdiKa CHCTEMBI CBSI3U COJIEPKUT OJIOKU:

A) HCTOYHUK COOOIIEHHS, KOAEp, MOIYJATOpP, T€HEpaTOp IMEePEHOCUYHKA, BBIXOIHOE
YCTPOWCTBO;

b) ucrounuk coobuienus, Kojiep, MOAYJIATOP, FeHEPATOP NEPEHOCUUKA, AEMOIYIISTOP;

B) ucrounuk cooOuieHus, IeKoaep, MOIYJSATOP, T€HEpaTop MEePEHOCUMKA, BBIXOIAHOE
YCTPOMCTBO.

79. CTpyKTypHas cxema MPUEeMHHKA CUCTEMBI CBSI3U COJEPKUT OJIOKH:

A) BXOJIHOE YCTPOMCTBO, IEMOYJIATOP, IEKOEP, MOTyUYaTedb COOOIICHHUS;
b) BbIXOHOE YCTPONCTBO, MOAYIISATOD, JEKOAEP, MOIydaTeIh COOOLICHUS;
B) BXomHOE yCTPOHCTBO, 1EMOIYIATOP, KOAEP, NOTydaTelb COOOIICHHUS.

80. CurHa, U3MEHSIIOIIMNICS JUCKPETHO U 110 apTyMEHTY, U 110 3HAUYEHUIO:
A) udpoBoii;

b) nuckpeTHO-aHAIOrOBBIN;

B) ananoro-auckpeTHslii.

81. Ileproguyeckne CUTHAIIBI:
A)s(t)=s(t+ T),

b) s(¢) = U-sin(2#/T);

B) s(¢) = at.

82. lllymbI 1 TOMEXH B KaHAJIe CBS3W MPEICTABIISIOT COOOH ... IPOIIECCHI.
A) citydaiiHble;

b) nmonesneie;

B) nerepmuHupoBaHHbIE;

I') perynspusie.

83. Curnansl, 3Hau€HHsI KOTOPBIX MOKHO IIPEJCKa3aTh C BEPOSTHOCTHIO 1:
A) nerepMHUHMpPOBAHHBIE;

b) xBazuneTrepMUHUPOBAaHHBIE;

B) ciyuaiinsie;

I') mrymoBsIe.

84. Curnasbl, 3Ha4eHHSI KOTOPBIX HEJb3s MPECKa3aTh TOUHO:
A) CTOXaCTUYECKHUE;

b) nerepmunnpoBaHHbIE;

B) necnyuaiinsble.

85. Moaynstop u JeMOIyIsATOp 00pa3yroT:
A) mozewm;
b) xonep;



B) nexonep.

86. CniexTpanpHas TNIOTHOCTh MOITHOCTH O€JI0Tro MIyMa:
A) paBHOMEpHas;

b) nepuoanueckas;

B) HenocrosiHHas;

I') umnynbcHas.

87. Konep u gexonep oOpasyror:
A) KoJeK;

b) monynsrop;

B) nemonynstop;

I') monmem.

88. Onepatnuio JeTEKTUPOBAHUS OCYILIECTBIISACT:
A) netexrop;

b) monynsrop;

B) xonep;

I') nexonep.

89. Ananutnueckoe BrIpakeHUeE i1 curHaina AM crenyronee:
A) u(t) = Um[1+Ma a(t)cos(wot + @o)];

B) u(t)=U, cos[wot + kIa(T)dT + (POJ ;
0

B) u(t) = Um cos[wot + ka(t) + @o)];
I') u(t) = ka(t) cos(wot + @o).

90. CtpykTypHas cxema fepeiaTyiKa CUCTEMBI CBSI3U COJEPKUT OJIOKH:

A) UCTOYHMK COOOIICHUS, JCKOAEp, MOAYJISATOP, TE€HEPaTOp MEPEHOCUYUKA, BBIXOJHOE
YCTPOMCTBO;

b) ucrounuk cooOuieHus, KoAep, AEMOAYJSATOpP, T€HEpaTop MEePEHOCUUKA, BBIXOJIHOE
YCTPOMCTBO;

B) ucrounuk cooOiieHus, KOJEK, MOAYJSTOp, T€HEepaTop NEPEHOCUMKA, BBIXOJHOE
YCTPOMCTBO.

91. CtpykTypHas cxema MIpUEeMHHKA CUCTEMBbI CBSI3U COJEP>KUT OJIOKH:
A) BX0JIHOE YCTPOMCTBO, IEMOIYJIATOP, KOJIEP, MOTydaTesb COOOIICHUS;
b) BxonHOE yCTPOICTBO, 1EMOAYISATOP, KOJEK, OTyUYaTellb COOOIIECHNUS;
B) Bx0oHOE YCTPOICTBO, MOJIEM, IEKOAEP, MOTYYaTelh COOOIICHUSI.

92. Curnan, U3MEHSIOIINICS JUCKPETHO U M0 apTyMEHTY, U 110 3HAYCHUIO:
A) aHaAJIOTOBBI;

b) nuckpeTHO-aHAIOrOBBIN;

B) ananmoro-aucKpeTHBIN.

93. IleproiuuecKre CUTHAIIBI:

A) s(t) = at;
b) s(t) = sh(2nt/T);
B) s(¢) = a/t.

94. lllymbl ¥ TOMEXH B KaHAJIE CBS3U MPEACTABIISIIOT COOOH ... TPOLIECCHI.
A) perynspHbIe;



b) nonesnsle;
B) nerepMunnpoBaHHBIE.

95. MoaynsTop 1 AeMoayIsaTOp 00pasyroT:
A) KoJIeK;

b) nucrounuk cooOmieHus;

B) nexonep.

96. Onepanuio 1eTEKTUPOBAHUS OCYIIECTBIISICT:
A) nexoxep;

b) monynsrop;

B) xonep.

3a‘leTHO-3K3aMeHaHI/IOHHLIe MaTepuaJibl 1Jisd HpOMe)l(yTO‘lHOﬁ arrecranmum (3aqu)

1. Knaccudukauus curHagoB. AHaJIOIOBble, JUCKPETHbIE, IU(PPOBBIE CUTHAIBI.
[Ipeobpa3oBanust TUIIA CUTHAJIOB.

2. JluHeilHble M WHBApUaHTHbIE K CABHUIY CHCTEMbI IPeOOpa30BaHUS CHUTHAJIOB.
VIMnyIbCHBIM OTKIIMK U TIepelaTOYHbIe (DYHKIIUH CUCTEM.

3. MomHoCTb U 3Heprus curianoB. OyHKIMKM KOppeIsSLul CUTHAJIOB.

4. MaTemaTHueCcKO€e OIMCAaHUE IIIyMOB U IIOMEX.

5. JluHamuyeckoe npeacTaBIeHUe CUIHAJIOB.

6. CniekTpaibHOE MPECTaBICHUE CUTHAJIOB.

7. Ddbdext 'n66ca u ero mapamerpsl. [logaBnenue addexra ['nd6Ca.

8. HenpepsiBHbIe npeobpazoBanus Pypee u Jlamnaca.

9. CaoiicTBa npeodbpazoBanusi ypne. CHEKTPbI TUIIOBBIX CUTHAJIOB.

10. PaBHOmepHas auckpermsauusa. CHEKTp JUCKPETHOTO curHaiga. Teopema
KorenpHukoBa-11lenHoHa.

11. Inckperuzanus ¢ ycpengaenueM. [Juckperusanus ciekTpoB. COOTHOIIEHHE CIIEKTPOB
OJIMHOYHOTO U MEPUOIUYECKOr0 CUTHAJIOB.

12.  Jluckperusamusi 1O KPUTEPUIO HAWOOJBLIETO  OTKJIOHEHHS. AJanTUBHAs
muckperusanusi. KBaHToBaHue CUTHAJIOB.

13. luckpetHoe mnpeobpazoBanue dypre. AJNTOPUTMBI JUCKPETHOTO NpeoOpazoBaHUs
dypse.

14. beictpoe npeoOpa3oBanue OPypbe, OCHOBHBIC MOHATHE U adropuT™bl BIID.

15. duckperHoe npeodbpazoanue Jlamnaca.

16. Z-npeoOpasoBanue. Ilpsmoe u oOpatHoe z-npeoOpa3oBanue. CBoiicTBa Zz-
npeoOpa3oBaHusl.

17. IIpeobpa3zoBanue CBEPTKHU U €ro cBoiicTBa. CrekTpsl MoiHOCTH. KoppensunoHHble
(YHKIIMN CUTHAJIOB.

18. JluckperHass cBepTKa (KOHBOJIOIMSA). TeXHUKAa CBEPTKU. ABTOKOppENSALUS U ee
BBIUHCJICHHE.

19. Wavelet-mpeoOpazoBanus 1 wavelet punbTpanus CUrHajIOB.

20. KiroueBsie oneparuu udpoBoit 00pabOTKH CUTHAJIOB.

21. HepexypcuBHbie 1u(GpPOBbIE GUIBTPBI.

22. PexypcuBHble IUPPOBBIE (PUIBTPHI.

23. IMimyibCHBIE peakUK U MepeIaTouHble PyHKIUN HU(POBBIX GUIBTPOB.

24. YacTOTHBIE XapaKTEPUCTUKHU LUPPOBBIX (HUIBTPOB U UX CBOMCTBA.

25. dazoBas U rpymnioBas 3ajepxKa curaainos. Koppemsaius Bxoja U BeIxoaa (pUIbTPOB.

26. CTpyKTypHbIE CXeMbI HIU(PPOBBIX PUIBTPOB.

27. @unptpel crinaxuBanud MHK 1-ro nopsaka. Koaddunuentsl, uMiynscHast peakius
Y YaCTOTHAs XapaKTePUCTHKA TaHHBIX (UIbTPOB.



28. Momudukanus ¢punsTpoB MHK 1-ro mopsika u ONTUMU3ANNS CTIIAKHUBAHUS.

29. @unbtpel MHK 2-ro nopsiika 1 ©X 4aCTOTHBIC XapaKTEPUCTUKH.

30. ®ubTpst MHK 4-ro nopsinka. Pacuet punbTpa 1mo 4acTOTHOM XapaKTEpUCTHKE.

31. Pa3zHocTHBIE (GUABTPHI U GUIBTPHI MHTETPUPOBAHHUS.

32. QunpTpanus ciydaiHbIX CUTHAIOB.

33. Dddekt ['mb66ca u ero mpakTUUECKUE TOCICICTBUS NMPU HUITBTPAITUH.

34. Heitrpanmuzanust 3 dexra ['m66ca. OcHOBHBIE BeCOBbIC (DYHKIINU.

35. HepekypcuBHble yacTOTHBIC HH(pPOBBIe (GUIbTPbl. Tumel ¢GuILTPOB. MeToauka
pacueroB HI[D.

36. UneanpHble yacTOTHBIE GUIbTPBI. MITyIbCHAS peakiust PHIbTPOB.

37.Koneunblie mpuOIMKEeHUS UCANBHBIX QUIbTPOB. [IpuMeHeHne BeCOBbIX (YHKIUH.

38. 'magkue 4acTOTHBIC (DUITBTPHI.

39. uddepennupyromnue nudpossie GUIBTPHI.

40. AnbTepHaTUBHBIE METOIbI pacueTa HEPEKYPCUBHBIX HU(POBBIX (PUIBTPOB.

41. Z-npeoOpa3oBaHUE CUTHAIOB ¥ CUCTEMHBIX (DYHKIIUH.

42. CpoiicTBa z-nipeoOpa3oBaHus U IPUMEPHI Z-TTPEOOPa30BaAHUS.

43. ObpaTtHOE Z-TipeodpazoBaHUE.

44. IIpumeHeHust z-npeodpa3oBaHUs.

45. OcHOBHBIE MPUHLUIIBI PEKYPCUBHON (DUIIBTPALIUH.

46. Pa3zpaboTka peKypCUBHBIX IUPPOBHIX GUIHTPOB.

47. Pe:xeKTOPHBIE U CEIEKTOPHBIC (PHIIBTPHI.

48. bumHeitHoe z-TpeoOpa3oBaHueE.

49. Tunbl peKypCUBHBIX YAaCTOTHBIX (PMIIBTPOB.

50. HuskouacroTtHsiid puinbTp barrepyopra.

51. BeicokouactotHbli GunsTp barrepyopra.

52. Ilonocogoit punbTp barrepyopra.

Kputepun oneHuBanus pe3yibTaToB 00y4eHUs!
Kpurepun oneHuBaHus Mo 3a4eTy:

«3a4YTECHOM:

CTYIEHT BIALCET TEOPETUYECKUMHU 3HAHMAMU 110 JAHHOMY pasleny, JOIyCKaeT
HE3HAYUTEJbHbIE OIINOKU; CTYJIEHT YMEET MPaBUIbHO OOBSACHATh MaTepuall, WILTIOCTPUPYS €To
OpUMEpaMH, BBIIOJIHUI BCE JIAOOPAaTOpHBIE PaOOThl KOMIBIOTEPHOI'O MPAKTUKYMa, MPEICTaBHII
pa3zpaboTaHHbIE IPOTPAMMBbI YUCIIEHHOTO pacyerTa.

«HE 3aYTCHO»:

Marepuai He YCBOEH WM YCBOEH YaCTHYHO, CTYJEHT 3aTPYyIHSETCS MPUBECTH MPUMEPHI
M0 COOTBETCTBYIOIIEMY BOIPOCY, JOBOJHHO OTPAHUYCHHBIA OOBEM 3HAHWUW MPOTPAMMHOTO
MaTepuana, HE BBIIOJHEHBI Ja0opaTopHble pabOThl KOMIBIOTEPHOTO MPAKTUKyMa, HE
MIPEICTABJICHBI Pa3paboTaHHbIE MPOrPaMMbl YUCIICHHOTO pacyeTa.

OHGHO‘IHBIG cpeacTtBa ajid HWHBAJIMAOB MW JIMI C OIpPaHUYCHHBIMHW BO3MOXHOCTAMH
300POBbiA BLI6I/IpaIOTCSI C YYCTOM UX MHIAUBUAYAJIBHBIX HCI/IXO(I)I/IL’»I/ILICCKI/IX 0COOEHHOCTEH.

—pu HGO6XOI[I/IMOCTI/I HWHBaJIWJAaM U JUlaM C OTrpaHMYCHHBIMU BO3SMOKHOCTAMU 3J0POBbA
MpeaoOCTaBIACTCA JOIIOJIHUTCIIBHOC BPpEMs JISI ITIOATOTOBKU OTBETA HA 53K3aMCHC;

— IIpU IMPOBCACHUH IMPOLUCAYPhI OLICHNUBAHUA PE3YJILTATOB 06y‘-I€HI/I$[ HWHBaJIWJO0B U JIHUII C
OIrpaHUYCHHBIMHA BO3MOKHOCTAMU 3O0POBBA IMIPEAYCMATPUBACTCA UCIIOJIB30BAHUC TCXHUYCCKUX
CpCacTB, H€O6XOI[I/IMBIX HM B CBA3U C X HHAUBUAYAJIbHBIMHU OCO6€HHOCT5[MI/I;



— IIpU HEOOXOAUMOCTH JJIsl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbS
U WMHBAJIUIOB TIpOIEAypa OICHHBAHUS PE3yJIbTaTOB OOYYEHHUS TIO JAMCHUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI Pe3yJIbTaTOB OOYUYCHHS WHBAIWIOB U JIUI[ C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3JIOPOBbSI IO JHCHUUIUIMHE (MOJIYJIIO) TMperyCMaTpUBaeT IPE0CTaBICHUE
uHpopmanuu B (opMmax, aJalNTHPOBAHHBIX K OTPAaHHYCHHSM WX 3J0POBbS U BOCIPHSITHUS
UHPOpPMALIUK:

J11st T ¢ HApYIICHUSIME 3PEHHUSL:

— B I1€4aTHOW (hopMe YBEIIMUCHHBIM HIPHUPTOM,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JI1 ¢ HApYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arapara:

— B mieyaTHo hopme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

5. Ilepedenb y4eOHOI JIuTEpaTYpbl, HTHGOPMALMOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YyeOnas qureparypa

1. Bopo6ses C.H. Lludposas o6padoTka curnano. — M.: M3naTenbCckuii eHTp
«Axanemus», 2013.

2. MatseeB FHO.H. Iludposas 06paboTka CUTHATIOB [ DNEKTPOHHBINA pecypc]: yueo.
nocobue — nexTpoH. aaH. — Cankr-Ilerepoypr: HUY UTMO, 2013. — 166 ¢. — Pexxum
JocTyna:

https://e.lanbook.com/book/43698

3. Cmurt C. Lludposas o6paboTka curnaios. [IpakTuueckoe pyKoBOJICTBO
[DnexkTpoHHBI pecypc]: yued. mocodue — DnektpoH. nan. — Mocksa: JIMK Ilpecc, 2011. — 720
¢. — Pexxum nocrymna:

https://e.lanbook.com/book/60986

4. YmuskuH, C.B. OcHOBBI Teopuu LU poBOi 00pabOTKHU CUTHAJIOB [ DJIEKTPOHHBIH
pecypc]: yueb. mocodue — InexTpoH. naH. — Mocksa: Texnocdepa, 2016. — 528 ¢. — Pexxum
JocTyna:

https://e.lanbook.com/book/87749

5. bacapab M.A. Lludposas 00paboTka CUTHAJIOB U N300paKEeHUH B pao(pU3NIECKUX
npuiiokeHusx [DnekTpoHHsbIi pecypc]| / M.A. bacapa6, B.K. Bonociok, O.B. I'opsukun. —
OnexTpoH. naH. — Mocksa: @uszmatiurt, 2007. — 544 ¢. — Pexxum nocryna:

https://e.lanbook.com/book/2215

6. Kpucranuuckuii P.E., Kpucranuuckuii B.P. [IpeobpazoBanus ®@ypse u Jlamiaca B
CUCTeMaxX KOMIbIOTEpHON MaTeMaTuku. — M.: ['opsiuas nunus—Tenexkom, 2006.

7. Onnenreiim A.B., Hlagep P.B. LHudposas o6paboTka curnanos. — M.: Texnocdepa,

2006.

8. ITonos O.b. u¢posas 06paboTKa CUTHAIOB B TPAKTaX 3BYKOBOT'O BEIIAHUS
[Dnextponnsriii pecypc] / O.b. Tlonos, C.I'. Puxtep. — DnextpoHn. ngaH. — Mocksa: ['opsiaast
munus—Tenexom, 2015. — 342 c¢. — Pexxum noctyna:

https://e.lanbook.com/book/94576

9. Cepruenxo A.b. Lludposas o6paboTka curnanon. — 2-e uza. — CII6.: ITutep, 2007. —

750 c.
10. HITapk I'.-T". IIpumenenue Beiiieros 1 LIOC; [nep. ¢ anri. H.M. CmupHOBOM, 101
pen. A.I'. Kropkuana]. — M.: Texunocdepa, 2007.



5.2. Ilepuoanueckasi JuTEpaTYpa

VYka3pIBalOTCS  TMEYATHBIE Mepuoaudeckue wu3nanus u3  «llepedHs meYaTHBIX
NEePUOUYECKUX  M3JaHul, xpaHsmmxcs B  (Goune Hayunoit OuOmmorekn KyOI'Yy»
https://www.kubsu.ru/ru/node/15554, u/unm 31eKTPOHHBIC IEPUOUUYECKUE U3/IAaHUS, C YKA3aHUEM
ajZipeca caita 3JIEKTPOHHOUM BEPCHUHM KypHAJIa, U3 0a3 TaHHBIX, JOCTYII K KOTOphIM uMmeeT Kyol'V:

1. Basel manusix kommanuu «Ycrt Beroy http://dlib.eastview.com

2. Onexrponnas 6ubdamoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchbl, B TOM 4HCJie COBpeMeHHble MNpodeccHOHATbHbIE 0a3bl
JAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
y1eKTPOHHO-0Uub/MoTeuYHbIe cucTeMbl (IBC):
9BC «FOPAWT» https://urait.ru/
9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
ObC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBbC «JIAHb» https://e.lanbook.com

MRS

IIpodeccuonanbHbie 0a3bl JTaHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snektponnas 6ubmmoreka (HOB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXWBbI BEAYIIMX 3allaJHBIX HAYYHBIX KypHAJIOB Ha Poccuiickou
mwiatdopme HayuHbix xKypHanoB HOUMKOH http://archive.neicon.ru
7. HauumonanbHas »neKTpoHHas OuOnIMOTEKa (JOCTYHN K OJEKTPOHHOW OuOIMOTEKe
muccepranuil Poccuiickoit rocynapcrsennoit oubnuorexu (PI'b) https:/rusneb.ru/
8. Ilpesunentckas 6ubnmoreka uM. b.H. Enpruna https://www.prlib.ru/
9. DmnextponHas kojuiekuus Oxchopackoro Poccuiickoro @onaa
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks https://link.springer.com/
17. «Jlextopuym TB» http://www.lektorium.tv/
18. YHuBepcurerckas uaopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

A=

HNudopmanuoHHbie CIPABOYHBIE CHCTEMBbI:
1. Koncynprant [lnroc — cripaBoyHas mpaBoBasi cUcTeMa (JIOCTYIT 1O JIOKAJILHOW CETH C
KOMIIBIOTEPOB OUOITMOTEKH )

Pecypcbl cBOOOIHOTO T0CTYNA:
1. AwmepukaHckas naTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAICKKUX AMccepTanmii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MuUHHUCTEPCTBO HayKH U BbIciIero oopaszoBanus Poccuiickoii @enepanuu
https://www.minobrnauki.gov.ru/;




5. ®epepanbHbiii moptan «Poccuiickoe odpazoBanue» http:// www.edu.ru/;

6. Wndopmanuonnas cucrema «EnnHOe OKHO JocTyma K 00pa3oBaTelIbHBIM pecypcam»
http://window.edu.ru/;

7. Enunas komnekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/;

8. denepanpHbIil EHTP HH(OOPMALIMOHHO-00PA30BaTENBLHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocyiapcTBEHHOTO HHCTUTYTa pyccKkoro sizbika uMeHu A.C. [lymikuna
«O0pa3zoBanue Ha pycckom» https://pushkininstitute.ru/;

10. CnpaBouyHO-mH(pOPMAIMOHHBIN TTopTan «Pycckuit s3p1k» http://gramota.ru/;

11. Cmy>x06a TeMaTH4eCKHX TOJIKOBBIX clioBapei http://www.glossary.ru/;

12. CnoBapu u sHnMKIoNeauu http://dic.academic.ru/;

13. O6pazoBarenbHbIi mopran «Ydebay http://www.ucheba.com/;

14. 3akonomnpoekT «O06 oOpa3zoBanuu B Poccuiickoit deneparm». Bonpockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U MH(POPMAIHOHHBIE PeCYPChI

KyoI'Y:

1. Cpena MOayJIBHOIO AMHAMHUYECKOT0 00yueHus http://moodle.kubsu.ru

2. baza y4eOHBIX IUIaHOB, Y4eOHO-METOAMUECKUX KOMIUIEKCOB, MMy OIHUKaINi 1
koH(pepenuuit http://mschool.kubsu.ru/

3. bubmuoreka nHGOpMAMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX
00pa3oBaresbHbIX TeXHOJNOTUH http://mschool.kubsu.ru;

4. DnexTpoHHbIH apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexTpoHHbIE 00pa3oBaTelbHBIE pecypchl Kadeapbl WHGOPMAIMOHHBIX CHCTEM U
TexHosoruit B oopazosanuu Ky0I'Y u nayuno-metoauueckoro xypHaia "LLHKOJIBHBIE 'O/1bI"
http://icdau.kubsu.ru/

6. MeToanueckue ykazaHus J1Jis1 00y4al0UIUXCSl O OCBOEHUIO TUCHMILINHBI (MOIYJIs)

Jlexius sSBAsIETCS OAHOM U3 POPM H3yUEHUS] TEOPETUYECKOTO MaTepHaa Mo AUCHUTIIHHE.
B xo/1e 1eKMoHHOTO Kypca MPOBOAUTCS U3JI0KEHUE COBPEMEHHBIX HAYYHBIX ITOAX0I0B U TEOPHIA.
B Terpagm ans KOHCIEKTUPOBAHMS JIEKIMH HEOOXOAMMO HMETh TMOJsI, TAE MO0 XOAY
KOHCIIEKTUPOBAHMS IETAI0TCS HEOOXOIUMBIE IIOMETKH. 3aliCH JTOJDKHBI OBITh N30MPaTEeIbHBIMU,
MOJIHOCTBIO CIIEYET 3alMChIBATh TOJIBKO OINpeeieHHs. B KOHCIEKTe MPUMEHSIOT COKpAILEHUE
CJIOB, 4YTO YCKOpSIET 3amuch. BOMpoChkl, BO3HUKAIOIIME B XOAC JCKIHUU, PEKOMEHIYETCS
3aMMChIBaTh HA TONSAX M TIOCIE OKOHYAHUS JIEKIUU OOpaTHThbCA 3a Pa3bsICHEHHEM K
npenonaaBarento. HeoOXxoaqumMo akTUBHO padOTaTh C KOHCIEKTOM JICKITUU: TIOCIIE OKOHYaHUS
JIEKIMHM PEKOMEH]IyeTCsl IEPEUUTATh CBOU 3alMCH, BHECTH MOMPABKYU U JIOMIOJIHEHHUS.

OnHUM 13 OCHOBHBIX BUJIOB JESATEIBLHOCTH CTY/IEHTA SIBIIICTCS CAMOCTOSATENIbHAs padoTa,
KOTOpasi BKIIIOUAET B ce0s M3y4YeHHE JEKIIMOHHOTO MaTeprala, yueOHUKOB M Y4eOHBIX MTOCOOUH,
MOATOTOBKH K BBITIOJTHEHHIO JTA0OPATOPHBIX PaObOT 1 OPOPMIICHUIO TEXHUUECKUX OTYETOB 110 HUM,
a TaK)Xe MOJTOTOBKHM K MPAKTUYECKUM 3aHITHSAM M3yUYEHHEM KPAaTKOW TEOPUH B 3aJaYHUKAX U
pelIeHN JOMAIIIHUX 3aIaHUH.

MeTtoauka caMOCTOATEIBHON pabOThI MPEABAPUTEIHHO PA3BICHSICTCS MpernogaBaTesieM H
B TIOCJICIYIONIEM MOXKET yTOUYHSATHCS C YYE€TOM HHAMBUAYAIBHBIX OCOOCHHOCTEH CTYJICHTOB.
BpeMmst 1 MecTo caMOCTOATENbHONH pabOThl BRIOMPAIOTCS CTYJEHTAMH MO CBOEMY YCMOTPEHHIO
MJIAHUPOBAHUE BPEMEHU HA CAMOCTOSTENIbHYIO0 paboTy, HEOOXOIUMOTO Ha N3YYEHHE HACTOSAIIEH
JUCLUUIUIMHBI, CTYJE€HTaM Jy4ylle BCEro OCYIIECTBISATbH PAaBHOMEPHO Ha BECh CEMECTP,
MpeayCcMaTpuBas Mpy TOM PETyJIIPHOE MOBTOPEHHUE MPOMICHHOTO MaTepHaia.

CaMocTosATenbHYI0 padoTy HaJ AUCHUILIMHON CIIeAyeT HAYMHATD C U3y4EHUs IPOTPaAMMBI,
KOTOpasi COJEPKUT OCHOBHBIC TpeOOBaHWS K 3HAHUSAM, YMEHUSIM M HaBBIKAM OOYyYaeMBIX.



O0s13aTeNbHO ClielyeT BCHOMHUTH PEKOMEH/IaLNU [TPENoJaBaTelisl, JaHHbIE B X0/1€ YCTAHOBOYHBIX
3aHATUI. 3aTeM cieayeT NPHUCTYNAaTh K M3YYEHHIO OTIEIbHBIX PAa3[eloB U TEM B MOPSJKE,
IIPELYyCMOTPEHHOM IIPOTPaMMON.

[lonyuuB mpencraBieHrne 00 OCHOBHOM COJEp>KaHUU paszfiesia, TeMbl, HEOOXOAHMMO
U3yYuTh MaTepHaj MO TeMe, M3JIOKEHHBI B yueOHuKe. llenecooOpa3HO COCTaBUTH KpaTKUi
KOHCIEKT WJIM CXEMY, OTOOpaXarollyl0 CMBICT U CBSI3M OCHOBHBIX MOHSATUHN TaHHOTO pasjena u
BKJIIOYCHHBIX B HEro TeM (wind Oojee MNPOAYKTUBHO — JOIMOJHUTH KOHCHEKT JICKIIUH).
OO0s13aTeNnbHO CIIeAyeT 3alUChiBaTh BO3HUKILIKE BOIPOCHI, Ha KOTOPbIE HE YJAIOCh OTBETHUTH
CaMOCTOSITENILHO.

Heo0xonumMo n3y4uTh CIMCOK PEKOMEHI0BAHHOW JINTEPATyPhl U yOSIUTHCS B €€ HaJTMuuu
B JIMYHOM TIOJIH30BAHUU WM B IMOJPA3/ACICHUAX OMOIMOTEKH B OyMa)KHOM HIIM 3JIEKTPOHHOM
Bujie. Bcio ocHOBHYIO y4eOHYIO TUTEpaTypy KeJaTelbHO MU3ydaTh C COCTaBJICHUEM KOHCIEKTa.
UreHue nuTepaTypbl, HE CONPOBOXKAAEMOE KOHCIEKTUPOBAHUEM, MajloO pe3ysbTaTuBHO. llenb
HAIMCAaHMsI KOHCIIEKTA M0 AUCHUILTUHE — c(POPMHUPOBATH HABBIKH IO MTOMCKY, OTOOPY, aHAINU3Y U
dopMyIHpOBaHUIO Yy4eOHOTO MaTepuana. TH HaBbIKH 00s3aTEIbHBI IS JIFOOOTO CHEeIMAINCTa C
BBICIIMM OOpa30BaHHWEM HE3aBUCHUMO OT BBIOpAaHHOrO HampasiieHus. Hamucanume KoHCHeKTa
JIOJKHO OBITH TBOPYECKUM — HYKHO HE IEPETHCHIBATH TEKCT U3 HCTOYHUKOB, HO MBITATHCS KPATKO
u3JlaraTb CBOMMHM CJIOBAMM COJEPKAaHUE OTBETA, MPU 3TOM MAKCUMAJIBHO €ro CTPYKTYpUPYS U
UCIIOJIB3YSl CUMBOJIBI M yCIIOBHBIE 0003HaueHus (B ’ToM Bam noMoryT Bonpochl, BBIHOCUMbIE Ha
3a4yeT U TectupoBanue). KonupoBanue u 3aydynBaHUE HEOCMBICICHHOTO TEKCTa TPYIOEMKO U IO
00JBIIOMY CUETYy HE HMMEET I03HABAaTEJIbHOM M IpakTUdeckod LeHHocTu. IIpu pabore Hax
KOHCIIEKTOM 00f3aTeNbHO BBISBJSIIOTCS M OTMEYAIOTCS TPYJHBIE Ui CaMOCTOSITENIBHOTO
U3yUYeHHs] BOIPOCHl, C KOTOPBIMH YMECTHO OOpaTUTBHCS K NPENnojaBaTeli0 NpU MOCEHICHUH
3aHATHH U KOHCYJIbTAllUW, TM00 B MHAUBUAYAIbHOM Topsiake. [Ipu uTeHnn yuyeOHOM 1 HAyIHOU
JUTEpaTypbl HEOOXOIMMO BCErJa CIEAUTh 3a TOYHBIM M IIOJHBIM ITOHUMAaHHEM 3Hau€HUs
TEPMHHOB U COJIEpKaHUs MOHATUH, UCIIOJIB3YEMBIX B TEKCTe. Beerna ciieryer yTouHsATh 3HaUeHUs
0 CJIOBApSIM WJIM SHLUKJIONEANSAM, IPH HEOOXOAMMOCTH 3aITUCHIBATD.

ConpoBOXKJIEHUE CAMOCTOSATENbHON pPabOThI CTYAEHTOB MOXET OBbITh OPraHU30BAHO B
CIeNyIoMmUX popMax:

— COCTaBJICHUEM WHJUBUIYAJbHBIX IIJJAHOB CAMOCTOSITEILHOM pPabOThl KaXXJIOro U3
CTYZICHTOB C YKa3aHMEM TE€MbI U BUJIOB 3aHATUH, (OPM U CPOKOB MIPEICTABICHUS PE3YIbTATOB;

— NIPOBEJCHUEM KOHCYJIbTAUUN (MHIMBUAYAJIbHBIX WJIM TPYIIOBBIX), B TOM YHUCIE C
NPUMEHEHHUEM TUCTAHLIMOHHON Cpe/ibl 00yUYEeHHUSI.

Kpurepuii onieHkr 3¢ (HEeKTUBHOCTH CaMOCTOSATEILHON paOOTHI CTYIEHTOB (JOPMUPYETCS B
X0JI€ IPOMEXKYTOUHOI0 KOHTPOJIS IPOLIECCA BBIIIOJIHEHNUS 3aJaHUI U OCYILECTBIISIETCS HA OCHOBE
Pa3IUYHBIX CIIOCOOOB B3aUMOJIEHCTBUS B OTKPHITOM MH(DOPMAIIMOHHOW Cpele W OTpa)kaeTcsl B
npoiiecce GOPMHUPOBAHUS TAK HA3IBAEMOT'O «3JIEKTPOHHOIO MOPTHENS CTYICHTaY.

B cooTBeTcTBUM C 3TUM IIPU IPOBEACHUH ONIEPATUBHOI'O KOHTPOJISI MOTYT UCIIOJIb30BATHCSA
KOHTPOJIbHBIE BOMPOCHI K COOTBETCTBYIOIIUM pa3jeiaM OCHOBHOHM mucuuruinbbl «lludposas
00paboTKa CUTHAJIOBY.

KoHnTponb ocyiecTBisercs NOCPEACTBOM TECTUPOBAHMS CTYIEHTOB I1I0 OKOHYAHHUH
U3YyYEHUS TeM YYEOHOMN AUCUUIUIMHBI U BBIIIOJHEHUS TUChbMEHHBIX KOHTPOJIBHBIX paboT.

CorpoBoXxeHIE CaMOCTOSATEIbHON PabOThI CTYZEHTOB TaKXKe OPraHU30BaHO B CIEAYIOIINX
dbopmax:

— BBIIIOJIHEHHE CEMECTPOBON KOHTPOJIBHOM pabOoThI 110 MHAMBHY AJIbHBIM BapHaHTaM;

— YCBOEHHUE, JOTIOJIHEHNE U BHUKAHUE B pa30upaeMble pa3aesibl AUCUUIUTHHBI TPU TOMOIIH
3HAHMH, II0JyYaeMBbIX 10 CPEACTBAM U3YUYEHMSI PEKOMEHAYEMOM JIMTEPATYPhl U OCYILLECTBIISIEMOE
yTeM HanucaHus pedepaTuBHbIX padoT;

— KOHCYJbTallMM, OPraHU30BaHHBIC Ui Pa3bsICHEHUS MPOOJEMHBIX MOMEHTOB MpHU
CaMOCTOSITEJIbHOM H3Y4YEHMM T€X WJIM MHBIX acCIEeKTOB pa3fesioB ycBauBaeMol HHpopmanuu B
JUCLIUIUINHE.

K cpenctBam obecnieuenus ocBoenust aucuuruinbl «l{udposas o6paboTka CUTHAIOBY»



TaK)Ke OTHOCHTCS DJCKTPOHHBIM BapHaHT Yy4eOHOro mocoOus MO JaHHOW JAWUCHUILIUHE,
BKJIIOYAIOLTHI B ceOsl:

— JNIEKIIMOHHBIN Kypc nuctuiuinabl «Ludposas 06paboTka cCUTHAIOBY;

— KOHTPOJIbHBIE BOIIPOCHI 10 KAXKJIOMY pa3zenly y4eOHOM TUCIUILINHEI,

— CIMCOK 3aJ1a4 110 KaXI0My pa3ziesly y4eOHOM TUCIUIUINHBI.

K cpenctBam obecriedenust ocBoenust nuciuruinibl «L{udposas 06paboTka CUrHAIOBY
TaK)K€ OTHOCSITCSI DJIEKTPOHHBIE BAPUAHTHI JIONOJHUTEIBHBIX yU€OHBIX, HAYYHO-IIOMYJISIPHBIX U
HAYYHBIX U3JaHUM 110 TaHHOW JUCIHUILINHE.

K mpakTHyeckuMm 3aHATHUSM HEOOXOIUMO TOTOBUTCS TNPEABAPUTEIBHOIO, /0 Hayaia
3aHATUsA. HeoOXoauMo 03HAaKOMHUTCSI C KpaTKOW Teopuel B PEKOMEHJO0BAHHOM 33/JIauyHUKE IO
COOTBETCTBYIOIIEH TeMe M MpopadoTaTh NPUMEPHl PEUICHUH pa300paHHBIX B 3aJaUHUKE
yOopaxxHeHU. Bxoje MoAroToBkH, Tak K€ CIEAyeT BECTH KOHCIEKTHPOBAHHE, a BO3HUKILINE
BOIIPOCHl 3aJaTh BEIylIEMYy IIPENOJABaTENI0 B Hadajle MPAKTUYECKOTO 3aHiITHs WU B
KOHCYJIbTAIlHOHHOM (popme.

K nabopatopHbiM paboTam ciieyeT HOATOTOBUTHCS MPEIBAPUTEIHHO, O3HAKOMHUBIIUCH C
KpaTKOW, HO crHenudUueckol TeopHeH, pa3MEIIeHHOW B COOTBETCTBYIOIICH METOIUYKE.
PexoMeHyeTcss 03HAKOMUTBHCS 3apaHee M ¢ METOAMUYECKUMU PEKOMEHAALMSIMU 110 IPOBEICHUIO
COOTBETCTBYIOILIEH JlabopaTOopHOW paboThl, W B ciay4yae HEOOXOIUMOCTH MPOBECTH
IIPEJIBApUTEIIbHBIE PACUETHI.

B ocBoeHuU NHCHUIUIMHBI MHBATUAAMH U JUIAMH C OTPaHUYCHHBIMU BO3MOXHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOTHUTEIBHOE Pa3bsICHEHHE yueOHOr0 MaTepuara.

WupuBuayanbHble  KOHCYJNBTAMM IO MPEAMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CIOCOOCTBYIOLIUM MHIMBUIYaTU3allMU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIIUTATEIHLHOIO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0y4alomUMCs HHBAJIMIOM WM JIUIOM C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3710POBBSL.

7. MaTrepuaibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHEe (MOAYJII0)

HanmMeHoBaHune criennaibHBIX OcCHaIEHHOCTh CHENNATbHbBIX [lepedeHp THUIIEH3NOHHOTO
TIOMEIICHUN NIOMEIECHUN MIPOTPAMMHOTO 0OecTeueHMsI
YueOHbIE ayIUTOpUN st | Mebenb: yaebHas meOenb 1. OmnepammonHas cucrema MS
MIPOBEACHUS 3aHATHH JeKIuoHHOTo | TexHnueckue cpenctBa ooyuenus: | Windows (© Microsoft Corp.).
tumna (aya. 205c, 209¢ ) JlexnnonHas aymuropus, | 2. MuHterpupoBanHoe  oducHOE

OCHAIIICHHAs Mpe3eHTaIlMoHHOM | mpmwiokeane MS  Office (©
TEXHUKOH  (mpoekTop,  9KkpaH, | Microsoft Corporation).

KOMIBIOTEP/HOYTOYK) u | 3. [IporpamMMHOe obecnieueHue IS
COOTBETCTBYIOIIUM INPOTPAMMHBIM | OPTaHU3ALMK  YMNPABIAEMOro |
obecrieuennem (I10), a Takxke | 6e3omacHoro fAocryna B IHTEpHET.

JIOCTaTOYHBIM konuuaecTBoM | 4. IIporpamMmHoe obecrniedeHue s
mocamounelx  MecT: Ne  209c¢ | Ge3omacHOM paboTsI Ha
(mpoextop EPSON EB-1776W), | xoMmbroTepe - (hattmoBBIH
Ne 205¢ (mpoexktop SANYO PLC- | aHTHBHpPYC, TOYTOBBI aHTUBUPYC,
SW20A). Be0-aHTHBHPYC U CETEBOU IKpaH.
5. Cucrema KOMIBIOTEPHON
MaTeMaTUKU MATHCAD c
HEOOXOAUMBIMH MaKeTaMu
pacmmpeHuit (© Parametric
Technology Corporation).
6. Cucrema KOMITBFOTEPHON

marematnkd MATLAB + SIMULINK
¢ HeoOxomuMbMu Tys100kcamu (© The

MathWorks).
VYueOHble ayIUTOpUU i | MeOeins: yaeOHas Mebenb 1. OmnepanuonHas cucreMa MS
MIPOBEACHUS 3apaTuil | Texuudaeckue cpenctBa odydenus: | Windows (© Microsoft Corp.).

CEMHMHApPCKOTO THIA, TPYNIOBBIX M | AyANTOpUS OCHAIEHHAs TpeMs
WHIUBUIYAJIbHBIX  KOHCYJbTallMd, | METOBBIMH WM MapKepHBIMHU




TEKYILEero KOHTPOJIS u
MPOMEKYTOYHOMN aTTecTaluu
(aym. 205c, 206c, 207¢c, 209c )

JIOCKaMy, NIPE3EHTaLlMOHHOM
TEXHUKON  (mpoekTop,  IKpaH,
KOMITBIOTEP/HOYTOYK) u

COOTBETCTBYIOIIIUM IIPOrpaMMHBIM

obecrieuennem (I10), a Takxe
JIOCTaTOYHBIM KOJIMYECTBOM
nmocamodHelx  MecT:  Ne  209c

(mpoextop EPSON EB-1776W),
Ne 205¢ (mpoexkrop SANYO PLC-
SW20A).

2. HnrerpupoBanHoe oducHOe
npunoxkeane  MS  Office (O
Microsoft Corporation).

3. IIporpammHOE OOecIieYeHue s
OpTaHM3allMi  YIPaBISIEMOTO |
6e3omacHoro nocryna B MIHTEpHET.
4. TlporpammMHOe oOecriedeHre IS
Oe3omacHOH paboTs Ha
KOMIBIOTEpE - (haitmoBBIH
AQHTUBHUPYC, MOYTOBBI AHTHBHPYC,
Be0-aHTUBHPYC U CETEBOM IKpaH.

5. Cucrema KOMIBIOTEpHOH
MaTeMaTUKU MATHCAD c
HEOOXOANMBIMH MaKeTaMH
pacmupeHuit (© Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHON
mareMarriku MATLAB + SIMULINK
¢ HeoOxomuMbM Tys100kcamu (© The
MathWorks).

YueOHbIE ayIUTOpUN st | Mebenb: yaebHas meOenb 1. OmnepammonHas cucrema MS
mpoBeaeHus abopatopHbx pabot. | Texanueckue cpenctBa ooydenus: | Windows (© Microsoft Corp.).
JlabopaTopmst 205¢ JlabopaTtopus, ykoMmIuiekToBaHHas | 2.  VHTerpupoBaHHOe  odHCHOE
CIeIMAIM3UPOBAHHOW MebOenbio u | mpuwioxkenne MS  Office (©
TEXHUYCCKUMU cpenctBamu | Microsoft Corporation).
o0y4eHus u paborts: | 3. [Iporpammuoe obecrieueHue st
NIPe3eHTa[IOHHON TEXHUKOH | OpraHM3allii  YIpaBIsIeMOTO0 |
(mpoekTop, 3KpaH, KoMmbioTep / | O6ezomacHoro gocryma B MHTEpHET.
HOYTOYK) u cooTBercTByromuM | 4. [IporpaMMHoe obecriedeHue Juist
MIPOTPaMMHBIM obecrieueHneM | Oe3omacHOH paboTsI Ha
(IT0), a Takke [OCTAaTOYHBIM | KOMIIBIOTEPE - (hattmoBBIH
KOJINYECTBOM TTOCAJOYHBIX MECT: AQHTUBHUPYC, MOYTOBBIH AHTHBHPYC,
Ne 205¢ (mpoextop SANYO PLC- | BeO-aHTHBHPYC U CETEBOI SKpaH.
SW20A). 5. Cucrema KOMIBIOTEPHON
MaTeMaTUKU MATHCAD c
HeO6XOJII/IMbIMI/I IIakeTaMu
pacIIupeHu (© Parametric
Technology Corporation).
6. Cucrema KOMITBIOTEPHOM
Marematuku MATLAB + SIMULINK
¢ HeoOxomuMbMu Tys100kcamu (© The
MathWorks).
VYueOHble ayIUTOpUU i | MeOens: yaeOHas Mebenb 1. OmnepannonHas cucreMa MS
KYPCOBOTO npoektupoBanus | Texanueckue cpenctBa ooydenus: | Windows (© Microsoft Corp.).

(BBITIOJTHEHHUS KyPCOBBIX paboT)

JlaGoparopusi, YKOMIUIEKTOBAaHHAs
CHETHaTN3UPOBAHHON MeOeTIpio U

TEXHUYECKHUMHU CpeicTBaMu
o0y4eHus u paboTsI:
MpEe3eHTAIMOHHON TEXHUKOM
(TIpoekTop, 3KpaH, KoMIbloTep /
HOYTOYK) H  COOTBETCTBYIOIIUM
MPOTPaMMHBIM obecrnieueHEM
(ITO), a TakKe IOCTATOYHBIM

KOJIMYECTBOM MOCAIOYHBIX MECT:
Ne 205¢ (mpoextop SANYO PLC-
SW20A).

2. HHaTerpmpoBaHHOoe  o¢HUCHOE
npuwioxeane MS  Office (©
Microsoft Corporation).

3. IlporpammHOe obecrieueHue s
OpraHusanuu ypaBJisi€eMoro u
6e3omnacHoro nocryna B IHTEepHeT.
4. TlporpamMmmHOe oOecriedcHUE s
6e3omacHOi paboTsI Ha
KOMITBIOTEpE - (haftmoBBIH
AHTUBHUPYC, MOYTOBBIA AHTHUBHPYC,
Be0-aHTUBHPYC U CETEBOMN IKPaH.

5. Cucrema KOMIBIOTEPHON
MaTeMaTHUKH MATHCAD c
HEOOXOAUMBIMH MaKeTaMu
pacIIupeHu (© Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHOM
mareMarriku MATLAB + SIMULINK




¢ HeoOXomMMbIMU TyJ100kcamu (© The
MathWorks).

Jis  camocToATenbHOW  paboOThl  OOyYaromMXCs  MPEAyCMOTPEHBbl  MOMEIICHUS,
YKOMILJIEKTOBAHHbBIE CIEIUATN3UPOBAHHON MEOEsIbI0, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» U obecreyeHrueM JO0CTYyNa B 3JIEKTPOHHYIO

UH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCHUTETA.

HaumeHoBaHue moMeneHuM J1s
CaMOCTOSTEIIEHOW Pa0OTHI

OcHaleHHOCTh TOMEIIEHUH s
CaMOCTOSITENILHOM PabOTHI

[lepeueHb TUIIEH3MOHHOTO
MPOTPAaMMHOTO 00eCTICUCHUS

oOyyarommxcst o0yyJaromuxcst

[Momemenne s camocToATeNnbHOM | Mebenb: yueOHas meOenb 1. OnmnepamnuonHas cucreMa MS

paboThl oOyvaromuxcs (untaneHbeid | Komrmiekr — cmernmamusupoannoit | Windows (© Microsoft Corp.).

3an Haydwnoii 6ubnmorexn) MeOeTH: KOMIBIOTEPHBIE CTOIBI 2. HWHaTrerpmpoBaHHOEe  OQHUCHOE
Ob6opynoBanue: KommbloTepHas | mpuioxkeane MS  Office  (©
TeXHHKa C noaiimodeHneM K | Microsoft Corporation).
HHPOPMALTNOHHO- 3. IIporpammHOe obecriedeHue At
KOMMYHHUKaIIMOHHOH CeTH | OpraHM3allM  YIpPAaBIAEMOIO U
«HTepHeTY W pmocTtymoM B | Oe3omacHoro goctymna B IHTEpHeT.
9JIEKTPOHHYI0  HH(popMaruonHo- | 4. [IporpammHoe obecrnieyeHue s
00pa30BaTeIIbHYIO cpeny | O6e3omacHOi pabdoThHI Ha
00pazoBaTeNbHOi OpraHu3aluy, | KOMIBIOTEPE - (haitnoBeiii
BeO-KaMephl, KOMMYHHKALMOHHOE | aHTUBHPYC, MOYTOBBIH aHTHBHPYC,
obopynoBanue, oOecreunBatoiee | BeO-aHTHBHPYC U CETEBOM IKpaH.
JIOCTYIL K ceTu HUHTEpHET | 5. Cucrema KOMIIBIOTEPHOI
(poBogHOE COCJIMHEHHE U | MaTeMaTUKU MATHCAD c
OecnipoBofHOE  COEIMHEHHE IO | HEOOXOIMMBIMU MaKeTaMH
texHoiorun Wi-Fi) pacIIupeHui © Parametric

Technology Corporation).
6. Cucrema KOMITBIOTEPHON

Marematiku MATLAB + SIMULINK
¢ HeoOXomMMbIMH TyJ100kcamu (© The
MathWorks).

[Tomemenne uisl caMOCTOSTEIbHOM
paboTsl o0yyJarommxcst
(aym._205C )

Meb6enb: yueOHast MeOelb
KoMmmekt  cnenuanu3upoBaHHON
MeOeIH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMIIBIOTEpHAs
TEXHHKA C MOJKIIOYCHHEM K
HHPOPMAITOHHO-
KOMMYHHUKAIIMOHHON
«HTepHEeT» W JIOCTYNOM B
JNIEKTPOHHYIO  UH()OPMALMOHHO-
00pa30BaTENbHYIO cpemy
00pa3zoBaTeNbHOM  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKAI[HOHHOE
o0opymoBaHue, 0OOeCIICUHBAOIIEE
JOCTyl K  CeTH  HHTEPHET
(npoBosHOE COeIMHEeHne "
OecnpoBOHOE  COEIMHEHHE 10
texHojoruu Wi-Fi)

CETHU

1. OnmnepamuonHas cucreMa MS
Windows (© Microsoft Corp.).

2. HnrerpupoBanHoe oducHOE
npuitoxkeane  MS  Office (O
Microsoft Corporation).

3. IIporpammHOE OOecIiedeHue st
OpPTaHM3alMH  YIPaBISEMOTO |
6e3omacHoro gocryna B MIHTEpHET.
4. IlporpammHOe oOecrieueHne s
Ge3omacHOH paboThl Ha
KOMIIbIOTEpE - (haitnoBeiid
AQHTUBUPYC, MOYTOBBIAH AHTHBHPYC,
Be0-aHTUBHPYC U CETEBOM IKpaH.

5. Cucrema KOMIIBIOTEPHOI
MaTeMaTUKU MATHCAD c
HEOOXOANMBIMH MaKeTaMH
pacIIupeHui © Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHON
marematnkun MATLAB + SIMULINK
¢ HeoOxomumbMu Tys100kcamu (© The
MathWorks).




