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[Iporpamma jucuuiuinnbl  «ludppoBasi  rpaMOTHOCTL)  COCTABJICHA B
coorserctun ¢ Tpebosanusamu PI'OC BO 1 y4eOHBIM MIIaHOM 110 HANpPaBICHUIO
15.03.04 «ABTOMATH3AIHMS TEXHOJOTHYECKHX NPOLECCOB H NMPOU3BOACTBY 110
npodumo noaArotroBkr «PoGoTel 1 poGOTOTEXHHYECKHE ycTpoiicTBa»

[Iporpammy cocTaBuiI:
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[Tporpamma mucumminebl «IlludpoBasi rpaMOTHOCTB)» 10 HANPABICHHIO
15.03.04 <« ¥ TPodWIO MOATOTOBKM «ABTOMATH3AUHS TEXHOJOIHYECKHX
NpouUeccoB H MPOH3BOACTBY YyTBEPK/ICHA HA 3aCe/IaHUH kageapsl «ABTOMATHKA U
yTpaBIeHHE»
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[IporpamMma corjiacoBaHa ¢ pyKoBoauTeneM o0pa3oBaTelbHOH NpOrpaMmbl 1o
nanpasiennio 15.03.04 . «ABTOMaTH3alHsl TeXHOJOTHYECKHX NPOLECCOB H
NPOM3BOACTBY 10 NPOUIIO  MOArOTOBKHM  OakanaBpoB «PobGoTbl WM
poGOTOTeXHHYECKHE YCTPOHCTBAY.
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[IporpaMma yTBepXKeHa Ha 3ace/laHuM y4eOHO-METOAMYECKOH KOMMCCHHU
¢axynapTeTa MalIMHOCTPOEHHSI.
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1. Heau ocBOeHNS TUCHUILITHHBI.
K ocHOBHBIM 1eJ1sIM OCBOCHMS TUCIUILTMHEI «[{rdpoBasi rpaMOTHOCTEY ClemIyeT
OTHECTH:

- (OpMHpPOBAHUE y CTYJIEHTOB TEOPETHYECKUX 3HAHUN COBPEMEHHBIX METOJIOB
uppoBoi 00pabOTKM M TPAKTHUYECKUX HABBIKOB IMPOCKTHUPOBAHUS LU(POBBIX
GUIBTPOB ¢ MocHeayrolel peanu3alueidl X Ha CleHUalIn3MpPOBaHHBIX Ipolieccopax
WY yHUBepcalbHbIX [[BM.

K ocHOBHBIM 3agavdyaM OCBOCHHA OHUCIHMIIIIMHBI «I_[I/I(i)pOBa}I I'paMOTHOCTb»
CIcayCeT OTHCCTH:

— OCBOEHHE METOJOJIOTHH, aHaiW3a U CUHTEe3a HUGPOBBIX (DUIBTPOB IS UX

3¢ (PEKTUBHOTO HCIIOJIH30BAHUS B TEXHUUECKUX CUCTEMaX YIIPABJICHHUS.
2. Mecto mucuumiaabl B cTpyktype OOII 6akanaBpuara.
Jucnunnuna «{udpoBast rpaMOTHOCTE» OTHOCUTCS K 00513aTE€IbHOM YacTu OJ10Ka

JUCLUIUIMH OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl OakajiaBpuara.

«IIudpoBasi rpaMOTHOCTH» B3aMMOCBS3aHA JIOTUYECKHM U COJAEPKATEIHHO-
METOJAMYECKH CO CIEAYIOIUMU JUCHUITTMHAMU U npakTukamu OOIT:

B o6s3amenvrotl wacmu 6a0xa oucyuniaun (b1):

- TEOpHUS ABTOMATUYECKOTO YNPABJICHUS,;

- MOJICJIUPOBAHUE CUCTEM YIIPaBJICHUS,

- MPOTPaMMHOE 00eCIIEYEeHUE CUCTEM YIIPABIICHUS.

3. IlepeyeHb MUIaHUPYEMBIX Pe3yJaIbTATOB 00y4eHH MO AMCLHMILINHE
(MoayJI10), COOTHECEHHBIE C IVIAHMPYEMBIMHU pe3yIbTaTaMH 0CBOCHUSA
00pa3oBaTeIbHOI MPOrpaMMBbI.

B pe3ynbTaTe 0CBOCHHUS TUCUUILIMHBI (MOAYJs) Yy 00yyaromuxcsi GoOpMHUPYIOTCS
CJIeyIOIME KOMIIETEHIIMM U JOJDKHBI OBITh JOCTUTHYTBHI CIEIYIOUIUME pPE3yJIbTaThl
oOy4eHHs KaK 3Tarn (pOpMUPOBaHUS COOTBETCTBYIOIIMX KOMIETEHIMMA:

B pesyabTare
OCBOCHHUA
Kon o0pa3oBaTe/IbHOMI IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIeTCeHIIUH NPOrpaMMblI o0y4eHHusI 1O AUCHMILIMHE
00y4arouUiics 10/IKeH
o0sanarTp




YK-2 VK-2. Criocoben 3HATh:

OIIpEAEIIATh KPYT 3aaau -OCHOBHBIE HPUHIMIIEI HU(POBOH 00pabOTKU
B PaMKax IOCTABJICHHON | CHUTHAJIOB,

1IEJIM ¥ BBIOUpATh yMeTb:

ONTUMAJIbHBIE CIIOCOOBI |- TIPUMEHATH  TEOPETHUUYECKHUE BBIBO/IbI
WX PELICHUS, UCXO U3 TEOpHUHU JJs aHAJM3 U U CHHTE3a CHUCTEM
NENUCTBYIOLIUX nudpoBoi 00paboTKH CHUTHAJIOB.
MIPABOBBIX HOPM, BJIA/IeTh:

UMEIOIIUXCS PECYPCOB U HaBbIKAMHU TIPAKTHUYECKOT'O
OTpaHUYCHUN NPUMEHEHUSI TEOPHH HHUPPOBOH

00pabOTKH CUTHAJIOB I
peanu3zanuu HUPPOBBIX CHCTEM.

4. CTpyKTYypa M coaepkaHue JUCHUILIHHBI.

OO6miast TpyA0EMKOCTh JTUCIUIUIMHBI COCTaBJsIeT 4 3a4eTHHIX eIUHUIIBI, T.e. 144
akajeMudeckux dyacoB (13 HuX 90 gyacoB — caMoCTOsITeIbHAs padoTa CTYJICHTOB).

Paznensr nmuctumimabel «lludpoBas rpaMOTHOCTH» H3Y4YalrOTCS Ha YETBEPTOM
Kypce.

IlepBrlii cemecTp: JeKIuu — 2 yaca B Heemto (36 4acoB), CEMUHAPCKUE 3aHSATHS
— 1 gac B Hegento (18 yacoB), hopma KOHTPOIIS — 3a4eT.

CtpykTypa U coaepkanue quciuiuinabl «[{udpoBas rpaMOTHOCTE» TIO CpOKaM H
BUJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

CrtpykTypa M coaep:kaHue pa3aesioB TUCUMUIIIMHBI.
IlepBbIiii cemecTp
TemaTuKa JeKIHMOHHBIX 3aHATHH

Bsenenne

OcHoBHbIE MOHATUS: UHPOpMaLus, cooOlIeHre, CUrHall. MaTtemaThuueckast
Mojienb aHanoroBoro curHana. Kiaccudukauus curHanoB.  DHepreTudeckue
XapakTepUCTUKN CcurHaioB. [IpencraBieHue JETEPMHUHUPOBAHHOTO CUTHalIa C
MOMOIIbIO MpocTedmux (QyHkuui. IIpencraBneHue eTepMUHUPOBAHHOTO CUTHANA C
MOMOILbI0  OPTOTrOHANBbHBIX (GYHKUMHA. JIMcKpeTu3alusi aHaJIOrOBBIX CHUTHAJIOB.
JHuckpeTtHsie u nudpoBbie nocneaoBaTebHOCTH. OOpabOTKa CUTHAJIOB
I'apmoHn4yecknii aHAIM3 CUTHAJIOB.

basucHas cucrema curmanos.  Tpuronomerpuueckuii psg Pypse.

KomnnekcHslii (3kcrioHeHIUANbHBIN) psig @ypbe.  CHeKTpbl MPOCTEUINX
MepuoInYecKnx curHasioB. [Ipaktuueckas mupuHa cekrpa. [Ipeodbpasoanue dypne.

CreKTpajIbHbIE XapaKTEPUCTUKH MMPOCTENIINX HENEPHOJUIECKUX CUTHAJIOB.

OcHoBHBIE CBOMCTBA MpeodpazoBanus Dypre.
AHaJioroBbie QUJIbTPHI.

3amaya ¢unpTpauuu. basucHble GUIBTPEI M HUX HJCAIbHBIE YACTOTHBIE
XapaKTEpUCTHUKHU. 3a1ada annpokcuManuu. Tunoseie ®PHY.  ®unbtpsl barrepsopra.



OunbTphl YebblileBa nepBoro pojaa. Jenopmuposanue u TpaHchopmaiivsi GuibTPOB.
[Ipumepsl pacuera GpUILTPOB.
JIucKpeTHbIE MOIEJIH CUTHAJIOB.
TumnoBbie JUCKPETHBIC MOCIEIOBATEILHOCTH .
Onucanue u nmpeoOpa3zoBaHUE TUCKPETHBIX MOCIEI0BATEILHOCTEH.
[IpencraBneHne AUCKPETHOM MOCIEIOBATEIILHOCTH B BHUJIE TUCKPETHON (PYHKIIHH
BpeMeHu. JluckpetHoe npeoOpaszoBanme Jlamnaca. Z — npeoOpa3oBanue.  CBoicTBa
npsimoro Z-npeoopazoBanusi. OOpatHoe Z-nipeoOpaszoBanue. I[IpeodpazoBanune Oypbe
IucKpeTHoro curnana. Jluckpernoe npeodpazoanue Oypne (II1D). CaoiicTBa
JTUCKPETHOTO MpeoOpazoBanust Oypre. BoccTraHoBieHue curHana no ero OTC4eTam.
JIMHeHHbIe TUCKPETHbIC CUCTEMBI.
[ToHATHE NTUCKPETHON CUCTEMBI. [lepenatounas GyHKIMS TUCKPETHON CUCTEMBI.
NmMnynbcHas XapaKTepUCTUKA AUCKPETHOM CUCTEMBI. YpPaBHEHUE CBEPTKU. HacToTHas
nepeaaroyHasi GyHKIUS TUCKPETHON CUCTEMBL.  AMIUIMTYAHas U (pa3oBasi 4aCTOTHbHIC

XapakTepuCTUKU. CTPYKTYpPHBIE CXEMBI TUCKPETHON CUCTEMBI . VY cTONYMBOCTD
JUCKPETHBIX CUCTEM.  [[MCKpETHOE MHTErPUPOBAHUE . JluckpeTHoe
g depeHurpoBaHue.

IIpuHIUNBI NOCTPOCHUA U KIaccuPurkanusa unGpoBbIX PUIbLTPOB.
@OyHKIMOHANIbHAS cxeMa nudposoro ¢punsTpa.  locTonHcTBa 151 HEJIOCTAaTKH

undpoBbix punbTpoB. Knaccupukauus nudpossix GpuibTpoB . Peanuzanus nudpoBbix
(GuIbTPOB.

PexypcuBHbie ungposbie GuibTphI.
PexypcuBHbIe 11u(poBbIe PUIBTPHI IEPBOTO MOPSIIKA.
PexypcuBHbIe 1Tu(pOBBIE PHIBTPHI BTOPOTO MOPSIIKA.
Peanuzanus pekypcuBHBIX IUPPOBBIX GUIBTPOB
Pacuer pexypcuBHBIX ITUGPOBBIX (HUIBTPOB M0 aHATOTOBOMY ITPOTOTHUITY .
[Tpumeps! pacuera nUPpPOBEIX PHIBTPOB IO AHATIOTOBOMY MPOTOTHITY .
[IpsiMbIe METOTBI pacdeTa peKYPCUBHBIX MU(PPOBBIX (PHIIBTPOB

HepexkypcuBHbie uupposbie puiabTpsbl.

HepexkypcusHblie nu@ppoBbie (UIBTPHI NEPBOTO NOPSAIKA.

HepekypcuBHubie rdpoBbie GUIBTPHI 2-T0 MOPSIKA.

Oco0EeHHOCTH HEPEKYPCUBHBIX HU(POBBIX (PUIBTPOB.

Hepexkypcusnsbie nudposbie GumbTpsl ¢ uHeHOH OYUX.

Pacuet HepekypcUBHBIX TUPPOBBIX (PUIBTPOB IPU MOMOIIN METOA

B3BEIIMBAaHUA. Pacuer HepeKypcUBHBIX UUGPOBBIX (UIBTPOB METOAOM
pasnoxkennst AUX B psg Oypre. Peanuzaius HepekypCUBHBIX 1TU(DPOBHIX (GUILTPOB

TemaTuka 1a60paTOpHBIX padoT

1. JlabopatopHass pabora Nel. M3ydenue 0a30BBIX CTPYKTYp U HHCTPYMEHTOB
nporpammuoit cpenbl LabVIEW.



2. JlaGopatopHas paboTta No2. UccnenoBanue aHajoro-1udpoBoro
npeodpasoBanus B cpeae LabVIEW.

3. Jlaboparopnast pabota Ne3.McciemoBanwe IHCKpETH3AIlMH, KBAaHTOBAHUS U

BOCCTaHOBJIEHHsI cuTHaa B cpene LabVIEW.

4. JlaGoparopras pabota Ned4. HccnemoBanwe muGPOBBHIX (UILTPOB B Cpele

LabVIEW.

5. JJaGopatopHas padota Ne5. M3ydeHue cpecTB 1 HHCTPYMEHTOB MPEICTaBICHHUS

CUTHAJIOB U UX aHaiM3a B nporpamMmHoi cpene MATLAB.

6. JlaGopatopHass pabGota Ne6. MonenupoBaHHe aHAJIOTOBBIX M HU(PPOBBIX

bunsTpoB cpeactamu MATLAB.

TemaTuka BOIIPOCOB VISl CAMOCTOATEC/ILHOI0 U3YUCHUA

TemaTuka BOMPOCOB JJII CAMOCTOSITEILHOTO M3YYEHHUS OXBAThIBACT MPOPAOOTKY

TEM JICKIITMOHHOTO Kypca U TEMATHKH JIA0OPATOPHBIX padOT, BKIIIOYAs MMOATOTOBKY

K KOHTPOJBHOMY OIIPOCY JIEKIIMOHHOTO MaTephala W 3alluTy J1a0opaTOPHBIX

paoborT.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.

MeTtoauka npenonaBanus IucHUIUMHbL «L{ndpoBas rpaMOTHOCTBY U peaTu3aius
KOMIIETEHTHOCTHOTO  MOAXOJa B  H3JIOKEHWH W BOCHOPUATAM  MaTepuasa
MpeayCMaTpuBaeT MCIOJb30BaHUE CIEAYIOMNX AKTUBHBIX W WHTEPAKTUBHBIX (Hopm
MIPOBE/ICHUS TPYNIOBBIX, WHJWBUIYAIbHBIX, AyJIUTOPHBIX 3aHATHH B COYETAHUU C
BHEAYJIUTOPHON palbOTON ¢ 1enbio (POPMUPOBAHUS W Pa3BUTH MPOdHEeCCHOHATBHBIX
HAaBBIKOB 00YYaIOIIHUXCSI:

— MOJITOTOBKA K BHITIOJIHEHUIO JIA0OPATOPHBIX padOT B 1a0OpaTOPHSIX BY3a;

— 00CyXIeHHE U 3alUTa peepaToB MO AUCLUILINHE,

— OpraHu3aIys W MPOBEJACHUE TEKYIIErOo KOHTPOJIA 3HAHUU CTYJACHTOB B (popMme
0JIaHKOBOT'O TECTUPOBAHUS;

— TPOBEJEHNE MHTEPAKTUBHBIX 3aHATHH 10 MPOIEIype MOATOTOBKH K WHTEPHET-
TECTHPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

— WCTOJBb30BAaHUE WMHTEPAKTUBHBIX (OPM TEKYIIETO KOHTpoJsi B (dopme
ayJTUTOPHOTO ¥ BHEAYTUTOPHOTO HHTEPHET-TECTUPOBAHUS;

— IIPOBEACHUE MacCTep-KJIAaCCOB DKCIEPTOB M CIELHUAIMCTOB II0 METOoAAM U
CpelICTBaM U3MEPEHUM, UCTIBITAHUA U KOHTPOJIA.

VYenpHBIA BeC 3aHATUN, MPOBOJUMBIX B HMHTEPAKTHBHBIX (hopmax, OmpeaesieH
IJIABHOM  1LI€TbI0  00pa3oBaTeNbHOW MIPOrpaMMbl, OCOOCHHOCTHIO KOHTHHIECHTA
oOyJaromuxcst ¥ coiep>kaHueM TUucIUIUIUHbI «L{udpoBas rpaMOTHOCTE» U B IIEJIOM 10
aucuurinHe coctaisier 50% ayAUTOPHBIX 3aHATHA.  3aHATHS  JIGKIIMOHHOTO — THUIMA
coctaBisitoT 50% oT oObemMa ayAUTOPHBIX 3aHSITHH.

6. OueHo4HbIe cpeacTBa /sl TEKYLIEro KOHTPOJISA YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTAlluM M0 UTOraM OCBOECHUS JUCHUIIMHBI U Y4eOHO-MeTOINYeCcKoe
o0ecreyeHne CaMOCTOATEILHOM PadOThI CTYJAEHTOB.



B nmpouecce o0OydeHHs HCHONB3YIOTCA CIEAYIOUIME OLIEHOYHBIE (POPMBI
CaMOCTOSATENIbHOM pPabOThl CTYJEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIEr0 KOHTPOJISA
YCIIEBAEMOCTH U IPOMEKYTOUHBIX aTTECTALIUMA:

B nepBom cemecrtpe

- pedepar mo TemMe: «AHaNM3 W CHHTE3 aHAJIOTOBBIX M IU(GPOBBIX (QUIBTPOB
(koHKpeTHOTO (GUIbTPa)» (MHAUBUIYATBHO JJIS KaXKI0TO 00YyJaroIerocs);

- TIOJTOTOBKA K BBHITIOJTHEHHIO JIAOOPATOPHBIX pa0OT M UX 3alIHTA.

- TIOATOTOBKA M BBICTYIUIGHHE C Tpe3eHTalei u oOcyxkIeHueM Ha Temy pedepata
«AHamM3 M CHHTE3 AHAJIOTOBBIX M IU(PPOBBIX (PHIBTPOB (KOHKPETHOTO (UIIBTPA)»
(MHIMBUIYaTBHO JUIS KKIOTO 00YYaroIIerocs)

OneHouyHbIE  CPENCTBA  TEKYLIErO0  KOHTPOJII  yCIIEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIBHBIE BONPOCHI M 3aJaHusl B (popme ONaHKOBOrO MU (MJM) KOMIIBIOTEPHOIO
TECTUPOBAHUS, JJII KOHTPOJSI OCBOCHHA OOYYaIOIIMMHCS Pa3AesioB JUCUUIUIMHBL,
3amuTa pedeparos.

O6pa3u1>1 TCCTOBBIX SaﬂaHHﬁ, KOHTPOJIBHBIX BOIIPOCOB H BaIIaHI/Iﬁ JJIs1

MPOBEICHUST TEKYIIEr0 KOHTPOJIA, OSK3aMEHAIIMOHHBIX OWJIETOB, TPUBEJACHH B
MIPUJIOKEHUU 2.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIs POBEICHUS MPOMEKYTOYHOM ATTECTALNH
00y4arIIMXCcs M0 JUCHUILTIMHE (MOYJII0).

6.1.1. ITacnopT (poHIA OLIEHOYHBIX CPEACTB.

Ne ni/mt KouTtponupyemslie pa3essl (TEMBI) Kon HaunmenoBanue
TucHUIIMHBL « TexHomorus, 00opyI0BaHUE U KOHTPOJIMPYEMOI OLICHOYHOI'O
MO/IETUPOBAHUE JINCTOBOW HITAMIIOBKH KOMIIETEHINH (WU CpelcTBa
€€ YacTH)
Pasznen «BBenenune»

1 OcHoBHbIE MOHATHUS: UH(POpMaLHs, COOOIIEHHE, YK-2 KonTponbubie
CUTHAJL. Matemaruueckas MOJIEh BOIPOCHI, TECTHI
AQHAJIOrOBOT'0 CUTHAaJA. Knaccudpukanus
CHUTHAJIOB. OHEPreTu4ecKue

XapakTepucTuku curHanoB. Ilpeacrasnenue
JETEPMUHUPOBAHHOTO CHUTHAJA C TOMOIIBIO
IIPOCTEUIINX GbyHKINH. IIpencrasienue
JETEPMUHUPOBAHHOTO CHUTHAJA C TOMOIIBIO
OpPTOTOHAIBHBIX  (QyHKUUH.  [luckperuzanus

AQHAJIOTOBBIX  CHTHAIOB.  JIUCKpeTHBIE W
upoBele mocienoBarenbHocTH. O0paboTka
CUTHAJIOB

Paszpen «I'apMOHHYECKHIl AaHAJIHM3 CUTHAJIOB)

2 bazuchHas cucreMa CHUTHAJIOB. YK-2 Kontposbabie




Tpuronomerpuueckuit pan Pypse.

KommuiekcHbI  (3KCTIOHEHIIMANBHBIN) Pl
®ypbe.CekTpbl TPOCTEHIINX MEPUOIAUYECCKUX
curHanoB. [lpakTuueckass WIMpHUHA CHEKTpa.
IIpeobpazoBanne Dypoe.
CrieKkTpanbHble XapaKTEPUCTUKUA IPOCTEHIINX
HEINEPUOIUYECKUX CUTHAJIOB.
OcHoBHBIE cBoiicTBa mpeodpaszoBanus Dypsbe.

BOIIPOCHI, TCCTHL

Pa3znen «AHaJjioroBbie GUIbLTPHI»

3anaua ¢unbpTpanuu. basucHsie GUIBTPHI U UX

ujeanbHble  YacTOTHbIE  XapaKTEPUCTUKH.

3amaua annpokcumainuu. TunoBeie OHUY.
®uneTpel barrepsopra.

OuiIbTPHI UYeOkbImeBa MIEPBOTO pona.

JenopmupoBanue u Tpanchopmaius GuUiIbTPOB.

[Tpumeps! pacuera GUIHTPOB.

YK-2

KoHntposbusie
BOIIPOCBI, TECTHI

Pa3znen «I[I/ICerTHI)Ie MOJ€JIN CUTHAJI0OB)

TwuroBkie AUCKPCTHBIC IIOCICAOBATCIIBHOCTU

Onucanne u TpeoOpa3oBaHUE JUCKPETHBIX
Mocle0BaTeIbHOCTEH.
IIpencrasienue JUCKPETHON
IOCJEIOBATEIbHOCTH B BHUJE JUCKPETHOM
byHKIIUN BPEMEHH. [uckperHoe
npeoOpa3oBaHue Jlaraca. Z -
npeoOpa3oBaHHUe. CgoiictBa mpsimoro Z-
npeoOpa3oBaHus. Ob6patHoe Z-
npeoOpa3oBaHHUeE. [IpeoOpazoBanne Dypbe
JMCKPETHOTO CUTHAJIA. JuckpeTtHoe
npeobpaszosanue Oypoe ([AI1PD).  CpoiicTBa
JMCKPETHOTO npeoOpa3oBaHuUs Dypee.
BoccranoBnenne curHaia 1o €ro
OTCYETaM.

YK-2

3amura
1a00paTOPHBIX
pabor.
KoHntposbnble
BOIIPOCHI.

Paspnen «JIuHeHHbIe IUCKPETHbIE CHTHAJIBD)

[TonsiTne TUCKPETHOU CUCTEMBI.
Ilepenarounass QyHKUUS JAUCKPETHOM
CHUCTEMBI.
NMiynbcHast ~ XapakTepUCTUKA  JUCKPETHOM
cucTeMbl. YpaBHEHHME CBepTKU. YacToTHas
nepeaaroyHas QyHKIHS JUCKPETHOH CHUCTEMBI.
AMrumTtyaHass W (a3oBasi 4aCTOTHBIE
XapaKTEPUCTUKH. CtpyKTypHBIE CXEMBI
JIUCKPETHON CHCTEMBI. YcToiunBOCTh
JUCKPETHBIX cUCTEeM. JIUCKpeTHOe
WHTETPUPOBAHNE
Qg depeHIpoBaHue.

JuckperHoe

YK-2

3amura
1a00paTOPHBIX
pabor.
KoHnTponbHbie
BOIPOCHI.




Pa3znen «IIpuHIHMIIBI MOCTPOCHUSA "
Kjaaccupukanusa uuPppoBbIX PUILTPOBY»

6 OyHKIMOHANBHAS cXeMa IU(POBOro (PHIbTpA. YK-2 3amura
JIOCTOMHCTBA M HEIOCTaTKH LU(PPOBBIX 1a00paTOPHBIX
GUIBTPOB. Knaccudukanums UPPOBBIX pa0or.
GuIbTpOB . Peanunzanus HU(PPOBBIX KonTtposnbHble
GUIBTPOB. BOIIPOCBHI.
Pa3nen «PeKkypcUBHBIE uudposeie
GuabTpHI»

7 PexypcuBHble 1M(poBBIe (QUIBTPHI MEPBOTO YK-2 3amura
HOpsIZIKA. 1a00paTOPHBIX
PexypcuBHbie 1MpoBbIe (DUIBTPHI BTOPOTO pa0or.
HOpsIZIKA. KonTtposnbHble
Peanmuzanus PEKYPCHBHBIX U(PPOBBIX BOTIPOCHI.
(GuUIBTPOB

Pacuer pexypcuBHBIX LUPPOBBIX (UIBTPOB IO
aHaJIOTOBOMY IIPOTOTHITLY.

[Tpumepsr pacuera HUPPOBBIX (QHUIBTPOB IO
aHaJIOTOBOMY IPOTOTHILY

[lpsMbie  MeTOABI  pacdeTa  PEKypCHUBHBIX
M (ppoBBIX PHIBTPOB .

Paznen «HepekypcuBHbie mudposbIe
(pHIbLTPBI»

8 HepekypcuBHble 111(ppoBbie GUIBTPHI NEPBOTO YK-2 3amura
NOpsAJIKA. 1a00paTOPHBIX
HepekypcuBHble 1H(poBbIe  QUIBTPH  2-TO pa0or.
ops KA. KoHntposnbHsie
OCOOEHHOCTH ~ HEPEeKYPCHUBHBIX  IIHM(PPOBBIX BOIPOCHI.
GuIbTPOB.

HepexypcuBuble  nudpoBble  QUIABTPH  C
nuHerHon OUX.

Pacuer HepeKypCHBHBIX IHM(POBBIX (GUIBTPOB
IIpU ITOMOIIU METOAA

B3BEILNBAHHUA. Pacuer HEPEKYPCUBHBIX
HU(GPOBBIX (QUIBTPOB METOIOM PA3II0KEHUS
AUX B pan Dypse. Peanuzanus
HEPEKYPCUBHBIX IUPPOBBIX GUIBTPOB

6.1.2. Onucanue nokasarejed 1 KPpUTEPUEeB OLICHNBAHUS KOMIICTCHIMH,
(hopMupyeMBIX 10 HTOTaM OCBOCHHS IUCHUILIHHBI (MOYJIs1), ONMUCAHUE IIKAJ
OLICHMBAHHUA.

[loka3aTeneM OLEHMBaHMS KOMIIETEHUMHA Ha  pa3jIMYHBIX dTamax Mx
dbopMUpOBaHUs SIBISETCS JOCTHXKEHUE OOYYaroIMIMMHCS TUIAHUPYEMBIX DPE3yJIbTaTOB
oOy4eHus 0 JUCLUILTUHE (MOAYIIO).



YK-2. CnocoGeH onpeaejsiTb KPYyr 3a/1a4 B paMKaxX NOCTABJIEHHOM e/ U BLIOMPATh ONTUMAJIbHbIE
CIoco0bI UX pelleHnsl, UCXOISl U3 AeHCTBYIOIIHUX MPABOBBIX HOPM, HMEKIIUXCS PECYPCOB U OrpaHUYeHH

Kputepun onennBanns

IMoka3areanb
2 3 4 5
3HATh: OOyuaromuiics OO0yyaromuiics OOyuarommuiics OO0yuaromuiics
OCHOBHEIE JEMOHCTPHUPYET MOJTHOE JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
IIPUHLIHIIBI OTCYTCTBHE WU HETIOJIHOE COOTBETCTBHE | YACTUYHOE COOTBETCTBUE | TOJHOE
mHdpoBoii HEI0CTaTOYHOE CIICIYFOIINX 3HAHMIA: CITCAYIOIINX 3HAHWH: COOTBETCTBHE
06paboTKH cootBercTBHE crienyromux | OCHOBHBIX NIPUHIUTOB | OCHOBHBIX PUHIIUIIOB CIICYIOIINX
) 3HaHui: OCHOBHBIX 1 poBoi 00pPadOTKH udpoBoit 06paboTKH 3HAHMH:
CHTHATIOR; MPUHIUIIOB HHU(POBOH CUTHAIOB. J[OIIyCKAIOTCs | CUTHAJIOB, HO OCHOBHBIX
00pabOTKH CHTHAIIOB. 3HAYUTENbHBIEC OMUOKH, | JOMYCKAIOTCS MIPUHIIATIOB
MIPOSIBIISETCS HE3HAYUTEIIbHBIE U pPoBOi
HEI0CTATOYHOCTD OIIMOKH, HETOYHOCTH, 00paboTKu
3HAHUH, TIO PAIY 3aTpyAHCHHS TPU CUTHAJIOB,
nokasareJien, AHATTUTUYECKUX CBOOOIHO
obyyaromuiics OTepanusX. oTnepupyeT
WCIBITHIBACT npuoope-
3HAYUTEIBHBIC TEHHBIMH
3aTpyAHCHUS TIPU 3HAHUSIMH.
OIIEpUPOBAHUU
3HAHUSIMH TIPU HX
NepeHoce Ha HOBbIE
CUTYaLlUH.
yMeTh: OOy4aroIuiics He yMeeT OO0yyaroimuiics OO0yuarormuiics OO0yuaromuiics
IPUMEHATH WA B HEJJOCTATOYHON JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
TeopeTudecky | CTCTICHH YMEET NPUMEHATE | HETIONHOE COOTBETCTBHE | YACTHUHOE COOTBETCTBUE | MOTHOE
€ BBIBOJIBI TEOPETUYCCKUEC BbIBOIbI CICOYIOIINX YMCHHUU: CJICAYIOINX YMCHUU! COOTBETCTBUC
TeopHH 1A TEOPHH JJISl AHAIN3 U U ) MPUMEHSTh MPUMEHSITh cnez[yf(v)mnx
CHHTE3a CUCTEM HI/I(l)pOBOI/I TCOPETUYCCKUE BBIBO/IbI TCOPETUYCCKUEC BBIBO/bI YMCHHU:
AHAIHS 1 1 00pabOTKH CUTHAIOB TEOPHH JJISl AHAIM3 U M | TEOPHH JJIsl aHAITU3 U U NPUMEHSTh
cHHTesa CHUHTE3a CHCTEM CHHTE3a CHCTEM TEOpPETUYCCKUE
cheTem UQpoBoii 06paboTKH nudpoBoit 06paboTku BBIBOJIBI TEOPUH
uuppoBoi CHUTHAJOB. CUTHAJIOB . YMEHUs JUTA aHaJW3 U U
00paboTKH JlomyckaroTcst OCBOEHBI, HO CHHTE3a CHCTEM
CHUTHAJIOB. 3HAYUTENIbHBIC OIIMOKH, | JIOMYCKAIOTCS Qg poBoit
MIPOSIBIIACTCS HE3HAYUTEIIbHbIC 00paboTKH
HEAOCTAaTOYHOCTH OIHI/I6KI/I, HCTOYHOCTH, CHUT'HAJIOB.
YMEHHU, 10 Py 3aTpyAHEHHS TIPU CBobosHO
nokazareJen, AHAJTUTHYECKUX orepupyeT
oOyJatomuiics OTepaIusX, MepeHoce npHUOOPETECHHBIM
HCTIBITHIBACT YMEHUI HA HOBBIE, U YMCHUSAMH,
3HAYHUTCIIbHbIC HECTaAaHAAPTHBIC IIPUMCHSICT UX B
3aTpyIHCHHUS TIPU CUTYyaIlNH. CUTYyaIUAX
OTIepUPOBaAHUH TIOBBIIIICHHOM
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YMCHHAMU IIPU UX
IEPEHOCE HAa HOBBIC
CUTyaluu.

CJIO’KHOCTH.

- . BJaJIeTh:
HaBBIKAMU
MPAKTHIECKOTO
PUMCHCHUS
TEOpUHU
udpoBoi
00paboTKu
CUTHAJIOB LTSI
peanu3aiu
(G poBbIX
CHCTEM.

OO0y4aromuiics He BIaeeT
WIX B HEAOCTaTOYHOM
CTETICHH BJaJieeT
HaBBIKAMU TPAKTHIECKOTO
NIPUMEHECHUS TEOpPUU
npoBoit 00paboTKH
CHT'HAJIOB JUISl pealn3aliin
TUPPOBBIX CUCTEM.

OO0yyJaromuiicst BiageeT
HaBBIKAMHU
MPaKTUIECKOTO
NPUMEHEHUS TCOPUH
1 poBoit 00padboTKH
CHTHAJIOB JUIS
peanmzanuu MuQPOBBIX
CHUCTEM B HCIIOJIHOM
o0Beme, OMyCKaIOTCs
3HAYNTEIbHBIC OIIHOKH,
HPOSIBISIETCS
HEJIOCTaTOYHOCTh
BJIaaACHUA HaBbIKaMU I10
psioy MmoKaszaTenew,
OO0yyaromuics
HUCIIBIThIBACT
3HAYUTEIbHBIE
3aTpyAHEHHUS TIpU
NPUMEHEHUH HaBBIKOB B
HOBBIX CUTyallUIgX.

OO0y4aromuiicss 9acCTUIHO
BJIa/IeeT HAaBBIKAMHU
MPaKTUIECKOTO
MIPUMEHEHUSI TEOPHH
¢ poBoit 00paboTKU
CUTHAJIOB VIS
peanu3anuy IUPPOBBIX
CHUCTEM, HaBBIKH
OCBOEHBI, HO
JIOITyCKAalOTCSl
HE3HAYUTEIIbHbIC
OIIMOKHU, HETOYHOCTH,
3aTPyAHEHUS TIPU
AHATTUTUIECKUX
oTiepanusx, mepeHoce
YMEHUH Ha HOBEIE,
HECTaHAAPTHHIC
CHUTYaIUH.

OO6yuarommuiics
B ITOJTHOM
o0BeMe BIIajceT
HaBBIKAMU
MIPAKTHYECKOTO
MIPUMCHECHUS
TEOpHUH

U pPoBOi
00paboTKu
CUTHAJIOB IS
peanuzanuu
r(pPOBBIX
CHCTEM,
CBOOOIHO
MIPUMEHSET
MOJTyYCHHBIS
HAaBBIKH B
CUTYaIUsIX
ITOBBIIIICHHOM
CIOKHOCTH.
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[[Ixanbl OLEHWBAaHUS PE3YJIBTATOB MNPOMEKYTOYHOM AaTTECTAllMM M HX
OTMCAHUE:

dopMa NPOMeKYTOYHOM aTTeCTAIUM: IK3AMEH.

[IpomexxyTouHas arrectanusi 00ydarommuxcs B GopMe dK3aMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBITOJIHEHHUS BCEX BUIOB y4eOHON PaOOTHI, MPEAYCMOTPEHHBIX
y49eOHBIM IUIAHOM IO JAaHHOW AWCIUIUIMHE (MOJIYIIO), TIPH 3TOM YYUTHIBAIOTCS
pe3ynbTaThl TEKYLIEro KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemecTpa. OleHka
CTETICHU JTOCTUXKEHUS OO0YYaONIMMUCS MIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
TUCIUIUIMHE (MOAYJII0) TPOBOJUTCS TpernojaBareieM, BEAYLIUM 3aHATUS T10
IUCIUIUIMHE  (MOAYJIIO)  METOJIOM  OJKCHepTHOM  omeHku. [lo  uToram
IPOMEKYTOYHOM aTTecTallMi MO JAMCHUIUIMHE (MOMYNIO) BBICTABIISIETCS OLIEHKA
«OTIIMYHOY, «XOPOLIO», «YJIOBIETBOPUTEIBHOY» WU «HEYIOBJICTBOPUTEIHLHOY.

K npomexcymounoti ammecmayuu  OONYCKAIOMCS — MOAbKO — CHYOEHMbl,
8bINONHUBUIUE B8Ce BUObL  YYeOHOU pabomoul, npedycMompenHvie pabouei
npozpammou no oucyuniure « OCHOBBI TCOPUU CHCTEM U CUCTEMHOTO aHAIIN3ay.

HIxaJjia oneHUBaHUA Onucanne

BeimonHensl Bce BHIBI  yueOHOWH palOThI, NpeayCMOTPEHHbIE
yueOHbIM M1aHOM. CTYJEHT JA€MOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUH, HAaBBIKOB IPUBEJAECHHBIM B TaOMUIAX IOKA3aTeNsIM,
OTinyHO ONEpUpPYET MPUOOPETEHHBIMM 3HAHUSMH, YMEHUSMHU, HaBBIKAMH,
IIPUMEHAET HUX B CHUTyalUsX [IOBBIIIEHHON CIOXKHOCTH, HE
WCIBITBIBAET 3aTPyAHEHUN IIpU  AHAIUTUYECKHUX  OIEpalusix,
[IEPEHOCE 3HAaHUW U YMEHUHN Ha HOBBIE, HECTAHAPTHBIEC CUTYALUU.

BeimonHensl Bce BHIBI  yueOHOW palOThI, NpeayCMOTpEHHbIE
yueOHpIM  TuiaHoM.  CTyAeHT  JeMOHCTPUPYET  YacTHYHOE
COOTBETCTBHUE 3HAHHH, YMEHUI, HABBIKOB ITPUBEICHHBIM B TAOIUIIAX
MIOKa3aTeysiM, ONepupyeT NpUOOpPETEHHBIMU 3HAHUSIMHU, YMEHUIMH,
HaBbIKAMH, IPHUMEHSET UX B CUTyalUsAX IOBBILIEHHON CIIOKHOCTH.
[Ipu »TOM MOryT OBITH JOMNYIIEHBl HE3HAYUTENbHbIE OLINOKH,
HETOYHOCTH, 3aTPYJHEHUs IIPU AHAJIUTHUYECKUX  OIEpaLMX,
IIEPEHOCE 3HAHNW U YMEHUI Ha HOBBIE, HECTAaHJAPTHBIEC CUTYALNH.

Xopomo

BeimonHensl Bce BHIBI  y4eOHOW paboThI, NpPEAyCMOTPEHHBIE
yueOHbIM  TuiaHoM.  CTyleHT  JIeMOHCTpUPYET  HEIOJIHOE
COOTBETCTBHE 3HAHHH, YMEHUH, HABBIKOB ITPUBEICHHBIM B TaOIUIIAX
MoKa3aTessiM, JONMYCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, MPOSBISIETCS
OTCYTCTBHE 3HAHMI, YMEHHUH, HAaBBIKOB II0 pAAy IIOKa3aTelyew,
CTyIE€HT  UCIHBITBIBACT  3HAYUTCIIbHBIE  3aTPyJAHEHUS  IIpHU
ONEPUPOBAHNHN 3HAHUSIMU U YMEHUSMHM NPHU UX NEPEHOCE HA HOBBIE
CUTYaLUH.

YI[OBJ'ICTBOpI/ITCJ'ILHO
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He Bemonmnen oauH wim Oojee BHAOB y4eOHOW paboOTHI,
NPEIYyCMOTPEHHBIX y4eOHbIM I1aHOM. CTYIEHT JEMOHCTPUPYET
IIOJIHOE OTCYTCTBHUE WJIM HEAOCTaTOYHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HAaBBIKOB TPHUBEACHHBIM B TaOIMIIAX IOKa3aTeNsM,
JOIYCKAIOTCS 3HA4YMTENbHbIE OIIMOKH, MPOSABISAETCA OTCYTCTBUE
3HaHUH, YMEHH, HABBIKOB 110 PsIY IIOKA3aTeNIeH, CTYACHT HE MOXKET
OIIEpUPOBATh 3HAHUSMU M YMEHUSMH IIPH MX IEPEHOCE HAa HOBBIC
CUTYalUU.

HeynosnerBopurensHo

@oHAbI OLEHOYHBIX CpeacTB  mpeacTraBideHbl B Ilpuinoxkenum 2 K
padoueil mporpamme.

7. YueOHO-MeTOAMYeCcKOe U HH(POpMAIHOHHOE o0ecnieyeHre JUCHMIIIMHBI.

a) OCHOBHAs JIMTepaTypa:
1.Ananu3 u 06padotka curanoB B cpeae MATLAB: ydebHoe nmocobue

[letunun 0. M. HI'TY 2011 r. 115 crpanun. http://www.knigafund.ru/

0) 10MOJIHUTEIbHAS JIUTepaTypa:
1. backakoB C.W. PaquorexHuueckue 1enu U CUTHAJIbL: Y YeOHUK 171 BY30B. - M.:
Bricmras mkoma, 2000. - 462 c.
2. Cononnna A.U. u ap. lludposas rpaMOTHOCTB: YueOHOE TOCOOUE /1JIs BY30B. —
CI16.: BXB-IletepOypr, 2005. — 768 c.
3. laBbiioB A.B. Curnainsl 1 JUHEHHBIE CUCTEMBI. TeMaTUYECKUE JSKIIUU:
VYyebHoe nmoco-6ue B anekTpoHHo# popme. — Exatepunbypr, YITY, UT'ul’, kad.
I'MH. — http://www.prodav.narod.ru/signals/index.html.

B) IPOrpaMMHOe o0ecrieyeHre U HHTePHeT-pPecypcehbl:
WHaTepHeT-pecypchl  BKIIIOYAIOT  y4eOHO-METOIUYECKHE MaTepuaibl B
QJICKTPOHHOM BHJIE, TpeACTaBiieHHbIe Ha caite http://lib.mami.ru/ebooks/ B
pasznene «bubimorekay.

8. MaTepuajibHO-TeXHHMYECKOe oOecriedeHne JUCIUILTUHBI.
JIBe cnermanu3upoBaHHbIe yueOHbIe TabopaTopun  Kadeapbl « ABTOMaTHKa
u ympasinenue» Ayn. AB2507, AB2618 ochHameHHble TpOrpaMMHBIM
obecnieuerrem LabVIEW u MATLAB.

9. MeToanyeckue peKOMeHAAIUM J1JIs1 CAMOCTOSITEIbHOM
paldoThI CTYIEHTOB
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http://www.knigafund.ru/authors/40683
http://lib.mami.ru/ebooks/

CamocrosiTesibHasi padoTra CTYJEHTOB HAaNpaBJeHA Ha pelleHue
CJIeAYIONIUX 3a/1a4:

CamocTosTenbHass paboTa SBISETCA OJHUM U3 BHJIOB YUE€OHBIX 3aHSTHUM.
[enb camocToATENHHOM PabOTHl — MPAKTHUECKOE YCBOCHUE CTYJEHTAMH BOIIPOCOB
1upoBoil  00pabOTKM CHUTHAJIOB, pPAcCMAaTPUBAEMBIX B TMPOIECCE HU3YUCHUS
JTUCITUTUTIHBI.

AynuTopHasi caMOCTOsITeNIbHAS paboTa MO AUCHUILIMHE BBIMOIHAETCS Ha
y4eOHBIX 3aHATHAX 0T HEITOCPEICTBEHHBIM PYKOBOJICTBOM IIPETNOIaBATEIIS U 110
€ro 33JIaHUI0.

BreaynutopHast caMocTosiTelibHas paboTa BBIMOJHSAETCA CTYJIEHTOM 110
3aJIaHUIO TIperoaBaTesi, Ho 0€3 ero HeMmoCPEeACTBEHHOTO YYacTHsl.

3agaum caMoOCTOATEIBLHOM PA0OTHI CTy/IeHTA:

- Pa3BUTHE HABBIKOB CAMOCTOATEIbHON yu4eOHOM paboThI;

- OCBOCHUE COJICP KaHUS TUCIIUILINHBI;

- yriIyOJIeHue Cofiep KaHusl U OCO3HAHUE OCHOBHBIX MOHATUI AUCIUTIIUHEI;

- HCTI0JIB30BaHNE MaTepuaia, COOPaHHOTO U OJyYEHHOIO B XOJI€
CaMOCTOSTEIbHBIX 3aHATHH 1 () (PEKTUBHON MOATOTOBKH K 3a4UETYy.

Buabl BHeayIMTOPHO CaMOCTOSITEILHOM PadoOThI:

- CAMOCTOSITEIbHOE U3YYEHUE OTACIbHBIX TEM JNUCIUIIINHBI;

- IOATOTOBKA K JICKITMOHHBIM 3aHSTHSIM;

- o(popMIIeHHE OTYETOB IO BHIIIOJIHEHHBIM JIAOOPATOPHBIM paboTaM 1
MOJATOTOBKA K UX 3aIUTE;

J171s1 BBITIOJTHEHUS JTF000T0 BHAA CAMOCTOSTEILHON paboThl HEOOXO0IUMO
MPOMTH CJIEAYIOLIME ITAIIBI:

- OIIpeIeNIeHre T[N CAaMOCTOSATEILHON padoThI;

- KOHKpETH3all1s [M03HABATEIbHON 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENIbHOM padoTe;

- BBIOOp aJIeKBaTHOTO Ccr1oco0a JEeHCTBUS, BEYILETO K PEIICHUIO 3aa4H;

- IJTAHUPOBAaHUE pabOTHI (CAaMOCTOATENBLHON WIIA ¢ TOMOILBIO
MpenoiaBaresisi) Haj 3aJaHueM;

- OCYILIECTBJIEHUE B MPOIIECCE BBIMOIHEHUSI CAMOCTOATENbHON pabOThI
CaMOKOHTPOJIs (TPOMEXKYTOYHOTO U KOHEUHOI0) PE3yJbTaTOB pabOThI U
KOPPEKTHUPOBKA BHITIOJHEHUS PAOOTHI;

- pediiexcus;

- Ipe3eHTaNus padOTHI.

10.MeToauyeckne peKOMEHIAMH JAJIsl NpenoJaBaTeis
Ha nepBoM 3aHATHM 110 TUCHMIUIMHE HEOOXOIUMO 03HAKOMUTH CTYJICHTOB C

MOPSIIKOM €€ M3y4eHHs (TemMamu Kypca, (QopMaMu 3aHATUH, TEKYyLIero u
IPOMEXYTOUYHOIO KOHTPOJISI), PaCKpPhITh MECTO U POJIb JUCUUIUIMHBI B CUCTEME
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HayK, €€ MPaKTUYeCKOe 3HaueHHe, JJOBECTH JIO CTYJCHTOB TpeOoBaHus K (opme
OTYETHOCTH ¥ MPUMEHEHUS BUJIOB KOHTPOJIS.

[lenecooOpazHo B X0jA€ 3alIUTHl  JaOOpPaTOpPHBIX pabOT  3ajaBaTh
BBICTYITAIONIUM U Ay TUTOPHUU JIOTIOJIHUTEIFHBIC U YTOYHSIONINE BOMIPOCHI C TIEITBIO
BBISICHGHUS MIX TTO3UITUH 110 CYIIECTBY 0OCYXKTaeMbIX TPOOIEM.

Crnemyer mpenoOCTaBUTh BO3MOXKHOCTh BBICTYIUICHHSI C MECTa B BHUJIC
KPaTKUX COOOIIEHHUH MO OATOTOBICHHOMY 3apaHee BOIPOCY.

Bbinate 3amaHust IS CaMOCTOSITENBHOM pa0OTBI O TOJTOTOBKE K
CIIEIYIOIIEMY 3aHSTHIO.

[Iporpamma coctaBiieHa B COOTBETCTBUHU ¢ DenepallbHBIM TOCY1apCTBECHHBIM
oOpa3oBaTelbHBIM  CTaHAAPTOM BBICHICTO 00pa30BaHHMS IO  HAIMPAaBIICHUIO
IMOATOTOBKH OakanaBpoB 15.03.04 «ABTOMATH3AIMAA TEXHOJOTHYECKHX
NMpoIEecCOB W TNPOU3BOJACTB» mo npodpuaro MNoAroToBku «PodoThl M
pPoOOTOTEXHUYECKHE YCTPOHCTBAY

HNPUJIOKEHUS k pabdoyeil mporpamme
1. CtpykTypa u coaepx aHue AUCIUILIAHBI
2. ®OHJI OIIEHOYHBIX CPEJCTB
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[Ipunoxenue 1.
Crpykrypa u coaepkanue qucuuninabl «luppoBasi r(paMOTHOCTBY» 110 HANPABJIEHUIO TOATOTOBKH
15.03.04 «ABTOMATH3AIUsl TEXHOJOTHYECKUX MTPOLECCOB U MPOU3BOICTB
1o npoduiTto MoAroToBKU «PoOOTHI M pOOOTOTEXHHMYECKHE YCTPOICTBA)

(0axkanasp)

Buabl yueOHoii padoThl, Dopm
BKJII0OYAsl CAMOCTOSITEIbHYIO Buasbl camocTosiTesIbHON padoThI bl
padoTy CTYyICHTOB, CTY/ICHTOB arrect

Pa3nen
U TPYA0EMKOCTh B Yacax 107004

Cemectp
Heneas
cemecTpa

n/n
J ré/ Jlab | CPC | KCP | K.P. | K.IIL. | PI'P | Pedepar | K/p | D | 3

IlepBblii cemecTp

BeBenenmue.

OcHOBHBIE TIOHATHS: HH(POPMAIIHS,
COOOIIIeHUE, CUTHAI.
Maremarnueckast MOJIEIb
aHAJIOTOBOT'0 CUTHAJIA.
Krnaccugukanus curnasnos.

DHepreTu4YecKue
XapaKTEPUCTUKH CUTHAJIOB.
[IpencraBnenue
JETEPMUHUPOBAHHOTO CUTHAJA C
MOMOIIBIO TPOCTEUIINX (PYHKIUI.
[IpencraBnenue
JETEPMUHUPOBAHHOTO CUTHAJIA C
ITOMOIIBK0 OPTOTOHAJIBHBIX
¢bynkuuit. Jluckperuzanus
AHAJIOTOBBIX CUTHANOB. /[uCKpeTHbIE

11
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1 i poBbIC MOCIICTOBATEILHOCTH.
OOpaboTka CUTHAIIOB

1.2

JlaGopartopnast pabota Nel.
W3yuenmne 6a30BBIX CTPYKTYp U

MHCTPYMEHTOB IIPOIPAMMHOM CPEbl
LabVIEW.

1.3

I'apMoHHMYeCKH aHAJIU3 CUTHAJIOB.
basucnas cucrema cUTrHaNOB.

TpuroHomeTpu4ecKui psa
Dypse.

KommiekcHsiii

(3xcrnioHeHIManbHbIN) psag ypee.

CrexTpsl NPOCTEHIINX
MEPUOJNYECKUX CUTHAJIOB.
[IpakTuyeckas muprHa CIIEKTpa.
[IpeobOpaszoBanue Dypne.
CrniekTpanbHble XapaKTEPUCTUKH
MPOCTEHIINX HETIEPUOINIECKUX
CUTHAJIOB.
OcHOBHBIE CBOWCTBa
npeobpaszoBanus Oypse.

14

JlaGopatopHass pabora Nel.
N3yuenne 0a30BbIX CTPYKTYyp U
MHCTPYMEHTOB NPOrPaMMHOM Cpe/Ibl
LabVIEW.

1.5

AHasorosbie GUIbTPHI.
3anaua GunsTpanuu. basucHele
(GUIBTPHI U UX UJI€AIbHBIE

5-6

17




YacTOTHBIEC XapaKTEPUCTUKH. 3a1a4a

annpokcuMannu. Tunoseie @HY.
®unetpsl barTepopra.

OubTpsl YeObieBa mepBoro poja.

JleHopMHpOBaHUE U TpaHCHOpMAITHS

(GUIbTPOB.

[Ipumeps! pacuera GUIBTPOB.

1.6

JlaGopaTtopnast pabota No2.
HccnenoBanue aHaoro-1uppoBoro
npeobpaszoBanus B cpene LabVIEW.

1.7

JIMCKpETHBIE MOZEIN CUTHAJIOB.
Tunosele TUCKPETHBIE
II0CJIEI0BATEIBHOCTH .
Onucanue u npeodpa3oBaHue
JUCKPETHBIX MOCIIE0BATEIbHOCTEN.
[IpeacraBnenue TUCKPETHOU
IIOCJIEI0BATEIBHOCTH B BUE
JTUCKPETHON (PYHKIIMM BPEMEHH.
JlMckpeTHOE NpeodpazoBaHue
Jlannaca. Z — npeoOpa3oBaHue.
CaoiicTBa npsmoro Z-

peoOpa3oBaHuUs. Ob6patHoe Z-
npeoOpa3oBaHue.
[Ipeo6pa3zoBanue Pypre

JMCKPETHOT'O CUTHAJIA.
JluckperHoe npeoOpa3oBaHue
®ypoe (AI1D). CaoiicTBa
JMCKPETHOTO MPeoOpa3oBaHus
®ypbe.BoccTanoBieHHE CUTHAIA TTIO

18




€ro orcucTraM.

1.8

JlaGopaTopHas padora Ne3.
HccenenoBanue quckpeTusanyy,
KBaHTOBAHHMS ¥ BOCCTAHOBIICHHS

curnana B cpene LabVIEW.

1.9

JInHenHbIe TUCKPETHBIE CUCTEMBI.
[loHsATHE TUCKPETHON CUCTEMBI.

[lepenaTounas ¢pyHKIUSA
JUCKPETHON CUCTEMBI.
NmnynbcHas xapakTepucTUKa
JUMCKPETHOM CUCTEMBI. Y paBHEHHUE
cBepTKH. YacToTHas nepeaaroyHas
(GYHKIUS TUCKPETHOM CHCTEMBI.

AmruutyaHas u da3oBast
YaCTOTHBIE XapaKTEPUCTHUKHU.
CTpyKTypHBIE CXEMBbI JUCKPETHOM
CHUCTEMBI . YCTOMYHMBOCTH
JTMCKPETHBIX CUCTEM. [[hCKpeTHOE
WHTETPUPOBAHUE . duckperHoe
g depeHIpoBaHHE.

9-10

1.10

JlabopaTtopHas padota Ne4.
HccnenoBanue mudppoBbIX (pUIBTPOB
B cpene LabVIEW.

10

1.11

[IpuHIMIIBEI TOCTPOEHUS U
Kkiaccudukanus HuQpoBbIX
GbuIbTPOB.

@OyHKIIMOHANbHAs cXeMa HH(POBOTO
¢bunsTpa. JlocTonHcTBa 1
HEIOCTAaTKU IUPPOBBIX (PUIHTPOB.

11-12

19




Knaccudukamnms nudpoBbix
buIBTPOB . Peanuzarus
u(poBBIX PUIBTPOB.

1.12

4. JlaboparopHas pabota Ne4.
Hccnenoanue mudpoBsix GUILTPOB
B cpeae LabVIEW.

12

1.13

PexypcuBHbie 111G POBBIE PUIBTPHI.
PexypcuBHbie IppoBBIE PHIBTPEI
MIEPBOTO TOPSIKA.

PexypcuBHbie i poBbie PUIBTPHI
BTOPOTO MOPSIIKA.

Peanusanus pekypcuBHBIX

U (pPOBBIX PUIBTPOB .

Pacuer pexypcuBHBIX H(POBBIX
(GUIBTPOB MO aHAJIOTOBOMY
MPOTOTHITY.

ITpumeps! pacueTa HUPPOBBIX
(GUIBTPOB MO aHAJIOTOBOMY
POTOTHITY

[IpsiMble MeTONIBI pacueTra
PEKYPCUBHBIX HU(PPOBBIX (PUIBTPOB .

13-14

1.14

5. JlaGoparopHass pabora  NeS5.
N3yuenne cpencTts U MHCTPYMEHTOB
MPEICTaBICHUS CHTHAJOB M HX
aHajuM3a B IPOrpaMMHON  cpene

14
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MATLAB.

1.15

HepexypcusHbie 1iudpoBbie
GUIBTPHL

HepekypcuBHsle 1iudpoBbie
(GUIBTPHI IEPBOTO TMOPSIIKA.
HepekypcuBHsle 1iudposbie
GUIBTPHI 2-TO MOpsAAKA.
Oco6eHHOCTH HEPEKYPCUBHBIX
UG POBBIX (PHIBTPOB.
HepekypcuBHsble 1iudpoBbie
¢bunbTpsl ¢ muHeHONH OUX.
PacueT HepeKypCUBHBIX HUPPOBBIX
(GUIBTPOB IPHU TTOMOIIH METOA
B3BelIMBaHus. Pacuer
HEPEKYpPCUBHBIX HU(POBBIX
(GUIBTPOB METO/IOM Pa3I0KEHUS
AUYX B psan @ypse. Peanmnzanus
HEPEKYpPCUBHBIX LIU(PPOBBIX

buIbTPOB

15-16

1.16

JlaGopaTtopHnast pabota Ne6.
MonennpoBaHue aHAJIOTOBBIX U
u(poBBIX PUIBTPOB CPEICTBAMHU
MATLAB.

16
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0o030pHnas nexkyus.

1.17 17-18 | 2 4 +
118 KoHTposbHbI# ompoc 1o 17 9 4
1abopaTopHBIM paboTam
Dopma ammecmayuu
Bcero uacoB no qucuuIumHe 18 | 18 36 Onun
B IIECTOM CEMECTPE pedepar
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[Ipunoxenue 2
K pabodeii mporpamMme

MUHHCTEPCTBO BBICILIHEI'O HAYKU U BBICILIEI'O OBPA3SOBAHU ST POCCUMCKOM
OEAEPALINN
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00Pa30BaTe/IbHOE YUPEXKICHUE BBICIIIETO 0Opa30BaHUs

«MOCKOBCKHUI MOJTUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

Hanpasnenue noaroroku: 15.03.04 «ABTOMaTH3anus TEXHOJIOTUYECKUX ITPOIIECCOB U MPOU3BOICTBY
OII (mpomitb): «PoOOTHI 1 pOOOTOTEXHHYECKUE YCTPOMCTBAY

®dopma 00yueHus: OUHas

Bun npodeccnonanbHOM eATeTbHOCTH:

IMPOU3BOJACTBCHHO-TCXHOJIOTNYCCKAsA, OPraHUu3alluOHHO-YIIPABJICHYCCKAaA

Kadenpa: «ABTOMaTHKa U yIIpaBIeHUE)

®OH/I OHEHOYHBIX CPEJICTB

MO JUCLUTJIUHE

udposass rpaMOTHOCTH
Cocras: 1. [lacopT oHIa OIEHOYHBIX CPEICTB

2. Onucanue OUEHOYHBIX CPEJICTB:

[Iepedyens BonpocoB [uis 3a4eTa
BapuaHTbl TECTOBBIX 3aTaHUI

CocraBurteb:

Yepuokosos B.B.

Mocxksa, 2018 rop,
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MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTWU KOMNETEHLMA

Tabmuna 1

HudpoBasi rpaMOTHOCTH

®I'0C BO 15.03.04 «<ABTOMATH3alUsI TEXHOJOTHYECKHUX MPOLECCOB U NPOU3BOACTB)

B mpoiiecce ocBoeHUs JAHHON JUCHUIUIMHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CICAYIOIINE

CHOCOOBI UX PELICHMS,
MCXOS U3
NEHCTBYIOLIUX
[IPABOBBIX HOPM,
MMEIOLINXCS PECYPCOB
Y OTpaHUYECHUN

U CHHTe3a cucteM HUudpoBOH
o6paboTku CUTHAJIOB.
BJIAJIETh:

HaBBIKAMU TTPAKTHYECKOTO
NPUMCHEHUSI TEOPUU
nudpoBoit o6paboTKu
CUTHAJOB JJIsS pealu3anuu
MU(GPOBBIX CUCTEM.

KOMIIEeTeHI[UH:
KOMIIETEHIINMH IlepeyeHb KOMIIOHEHTOB TexHosorust dopma CTeneHu ypoBHeil 0CBOCHUSI KOMIIETEHIII
NH- OOPMYJINPOB- ¢dopMupoBaHusi |OLEHOYHO
JEKC KA KOMIIeTeHIUI ro
cpeacTBa*
*
YK-2  |[VK-2. Cniocoben 3HATh: neKnus, ba3oBblii ypoBeHb
ONpEENATh KpyTr -OCHOBHbIE TNpHUHIMIIBI LUdpoBoiicamocTosTenbHas (I,3auer - BOCITPOM3BO/ICTBO MOJYYECHHBIX 3HAHUHN B
3a/1ay B paMKax 00pabOTKH CUTHAJIOB; pabora, X0JIe TEKYLIEr0 KOHTPOJIS; YMEHUE PeliaTh
[OCTABJICHHOW LIEIU U | yMeTh: imabopaTtopHbIe TUIIOBBIC 3a]1a4M, TPUHUMATH
BLIOUPATH MIPUMEHSATh TEOpEeTHYCCKUE [paboThI npogecCHOHATbHBIE PEIICHHS 110 U3BECTHBIM
ONTUMAJIbHBIC BBIBOJIbl TEOPHUU IS aHAIU3 U QITOpUTMAaM, MpaBUIaM U METOIMKAM

IToBBIIICEHHBIN YPOBEHD

- IPAKTUYECKOE IIPUMEHEHHE MOIY4YEHHBIX
3HAHUH B IIPOLIECCE U3YUYEHUS TUCLUILINHBI;
COTOBHOCTH p€IIaTh MPAKTUYCCKUC 3aa4n
[IOBBILLIEHHON CII0’KHOCTH, HETUIIOBBIE 33/1a4H,
MPUHNUMATh HpO(beCCI/IOHa.HI)HI)IS pPEeUICHUA B
YCJIOBHSIX HETIOJIHOW OIIPENEIIEHHOCTH, IIPU
HEAO0CTATOYHOM JOKYMCHTAJIbHOM, HOPMAaTUBHOM
1 METOJIMYECKOM 00ecTieueHu !

**- CoxkparueHus (opM OLIEHOYHBIX CPEACTB cM. B puioxenuu 1 k PIT.
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2. Hepeqem, OICHOYHBIX CPEACTB MO TUCHUIIINHE

«udppoBasi rpaMOTHOCTH»

HaumenoBanue [IpencraBnenue
Ne OICHOYHOTO Kpatkast xapakTepucTHKa OIICHOYHOTO OLICHOYHOTO CPEJCTBA B
OoC CpelcTBa CpeacTBa ®OC
Cucrema CTaHAAPTH3UPOBAHHBIX 3aJlaHHM,
Tect MO3BOJISFOIIAs ABTOMATU3UPOBATh .
2 . @DoH/1 TECTOBBIX 3aJaHUI
(T) NpoIeypy W3MEPEHUs YPOBHS 3HaHUN H

YMEHMI 00yuaroierocs.
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BapuaHT 3K3aMeHANMOHHOTI0 OMJIeTa

MHWHHCTEPCTBO HAYKU UBBICIIET'O OBPA3OBAHUS POCCUMCKON OEJEPALININ
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHUE BBICIIET'O
OBPA30OBAHUN
«MOCKOBCKHUM MOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHM IOJIUTEX)

®dakynbTeT THPOPMATHKH U CHCTEM YIIPABICHHUS, Kadeapa « ABTOMATHKA U YIIPABICHHE
Jucrummaa «L{udpoBas rpaMOTHOCTE)»

Oo6pa3zoBatenbHas nporpamMa 15.03.04, ABToMaTH3aIus TEXHOIOTHYSCKUX MPOLIECCOB U IPOU3BOJICTB
OIT Po60TBI 1 POOOTOTEXHUYECKHE YCTPOICTBA

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Nel

1. XapakTepHCTHKU JUHEMHOW CTallMOHAPHON CUCTEMBI.
2. IIpoxoxaeHne CUTHAJIOB Yepe3 JUHEHHYI0 CTAlMOHAPHYIO CUCTEMY.
3. Haxo’kIeHne BBIXOJHOTO CUTHAJIA C TOMOIIIBIO.

UMITYJIbCHOM XapakTepucTuku h(t).

YTBEpKJACHO Ha 3aceqaHuu Kadeapbl «  » 201 r., mpoTtokoia Ne .

3aB. kadeapoi / /

Bomnpocsl k 3auery

. Knaccuduxkanus curnanos.
. CexTpanbHOE IIPEICTABICHUE CUTHAJIOB.
Henepunoanueckne curuaisbl.
ITepuoauueckue CUTHAIIBL.
KoppensunonHbIil aHanus.
Knaccuduxkanus aHajgoroBbIX CUCTEM.
XapakTepUCTUKHU JTUHEUHOMN CTAllMOHAPHOM CUCTEMBI.
[IpoxoxkaeHrne CUTHAIIOB YEPE3 JTMHEWHYIO CTAlMOHAPHYIO CUCTEMY.
HaxoxkaeHue BBIXOTHOTO CUTHAJIA C TIOMOIIBIO.
UMITYJIbCHOM xapakTepuctuku h(t).
10. HaxosxneHue BBIXOJHOT'O CUTHAJIA C IIOMOIIBIO
4aCTOTHOU XapakTepuctuku K(jm).
11. quckpern3zanusi aHaIOTOBOTO CUTHAJIA.
Teopema KorenbpHukoBa.
12. Jluckpetn3sanus NepuoIuYECKUX CUTHAIIOB.

VPN L AW~
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JuckpeTHoe npeoOpazoBaHue Oyphe.
13. JluckpeTHasi CBEpTKa CUTHAJIOB.
14. Z-npeoOpa3zoBaHre JUCKPETHBIX CUTHAJIOB.
15. KoppensunoHHbBIN aHAIA3 JUCKPETHBIX CUTHAJIOB.
16. Liudposas punbTpaus CUTHAIOB.
17. Peanu3zanus nupoBbIX GHIETPOB.

HepexypcuBHbie GUIBTPHIL.

18. Peanuzanmst mupoBHIX GUIHTPOB.
PexypcuBHbIe (DUITBTPHI.

19. CpaBHeHHEe UPPOBBIX U AHATIOTOBBIX (PUIILTPOB.
20. [IpoekTupoBaHHEe MOJOCOBBIX U PEKEKTOPHBIX (PUIILTPOB C
ucnoJiibzoBanuem ®HY u OBY.
21. Anmapatnas peanuzanus bBUX-dunbtpa BTOporo nopsinka dopma 1 u 2.
22. CpaBuenne KUX u BUX ¢uibtpos.

1.DoHI TECTOBLIX 3aJaHUI

1. Ha Bxoze uugposoro puiasTpa pucyHka 1 geficTByeT cUrHaJ
SXsm[L::n T | mpm n =4,
X, =% '

- %_ﬂ opir # o<,

rie oTg=n/2, X=0.2.

AMIUTHTY/Ia BBIXOHOI0 CUTHAJIA (PMJILTPA B YCTAHOBUBIIEMCSI PeKAMeE
paBHa ...
Xa

c)0.4

2. Ha pucyHke npuBe/ieHa UMIYJIbCHASI XaPAKTEPUCTHKA IIU(PPOBOIO
¢unbTpa. Koappuuuenrt nepenaun puiabTpa Ha YacToTe, pABHOM YeTBEPTH
YacToThl JUCKPETU3ALUH, PABEH .....

h,
14
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3. ®a30Bblii cABUT, BHOCUMBIiI H(PoBLIM PUIBTPOM pUCYHKA 1, HA
YacToTe, PABHOM YeTBEPTH YaCTOTHI AMCKPETHU3AIUHU, PABEH ...

L )

g

1=A%)

Pucyrox 1

c)0

4. ®a30Bblil CIBUT, BHOCUMBIIi JIUHUEI 32/1ep:KKU pUCYyHKA 1, Ha yacToTe,

PAaBHOI YeTBEPTH YACTOTHI JUCKPETU3AIUH, PABEH ...

-1 -1 -1
z z z

— e L .

X ¥n

5. Koappuuuent nepenaun (MoayJib KOMILIEKCHOTO ko3¢ dunuenta
nepeaauun) Hudposoro GpujabLTPa PUCyHKa 1 HA YacTOTE, PABHOM YeTBEePTH
YacToThl JUCKPETU3ALUH, PABEH ...

En T q}'}}lh

Z-l

Pucyhok 1

e)wE

6. da3oBblii cCIBUT, BHOCUMBIH N POBbIM GUIBTPOM PUCYHKA 1, Ha
4acrore, pABHOM YeTBEPTH YACTOThI AMCKPETH3AIMU, PABEH ...

En q_“t.i}hh

!
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a) w4

/. ®a30BbIil CIBUT, BHOCUMBIH JIMHUEH 32/IePKKH PUCYHKA 1, Ha yacToTe,
PABHOM YeTBEPTH YACTOTHI AUCKPETU3ALUY, PABEH ...

Ka Yo

Pucyaor 1

a) -T2

8. Ha Bxoae nudpoBoii JuHuM 321ep:KKM pucyHka 1 geicTByeT
CHHYCOMJAJIbHBIN CUTHAJ Xn ¢ AMILJIMTY/10i, PABHOM eIUHMIIE. AMILIMTYAA
BbIXO/IHOTO0 CUTHAJIA Yn B YCTAHOBHMBIIIEMCS pPesKUMe paBHA

-1 -1 -1 -1
z z z z
——n = 1= — —
Xq ¥a
Pucyaox |
d) 1

9. Koappuuuent nepenaun uudposoro puibTpa pucynka 1 Ha yacrore,
PaBHOI YeTBEPTH YACTOTHI JUCKPETU3ALNH, PABEH ...

T f_"I'_"‘i-., ¥n .

An

-
=i

Pucynox 1

e) 2

10. Koa¢puument nepenaun (MoayJib KOMILIEKCHOT0 ko3¢ dunuenrta
nepeaayu) nudpoBoro GpuiabTpa pucyHka 1 Ha yacTrore, paBHOM YeTBEPTH
YacTOThI JUCKPETU3AIUH, PABEH ...
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c)ﬂE

11. Cucremuas pynkuus uugponoro puiabTpa onpeaeasiercss COOTHOIIEHUEM
Hz)=1-2z"+727"

da30BbIil CABUI', BHOCUMBbIH 3TUM (PUJIBTPOM, HA YACTOTE, PABHOW YeTBEPTH
YacTOThl JUCKPETU3ALUH, PABEH ...

a) n!2

12. Ha pucynke 1 moka3aH CieKTpP CUI'HAJIa HA BXO/ie JUCKPeTH3aTOPa.
Yacrora guckperuszanuu pasHa 16 xl'o.

CrnekTp CMrHajIa Ha BbIX0/J€ AMCKPETU3aTOPAa B HHTEPBAJIe YaCTOT OT HYJISA /10
MOJIOBUHBI YACTOThI JUCKPETU3ALMH NIPUBEICH HA PUCYHKE ...

. »
500 503 El 11

Pucyuox 1

SIS

a) PI/I(S’HOK 2a

13. Cucremuast pyHkuus uu(ppoBoro pujibTpa ONUCHLIBAETCH COOTHOIIIEHHEM
i—4A

Hiz}= P

1427 e 1>A>0.

Ko3¢ppuuuenr nepexauu puiibTpa Ha 4acToTe, pPABHOM YeTBEPTH YACTOTHI

AUCKPETH3AIUHU, PABCH ...
e)l

14. Ha Bxoae ¢puibTpa pucyHka 1 geiicTByer CHrHaJl
%, = Nsin[2afnT }
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rae f=10 MI'n, X=0.1, Ty— unrepBaj auckperuzamun. Yacrora
auckperuzauuu Fn=40MI'u.
AMILTHTY/A BBIXOJHOI'0 CUTHAJIA B YCTAHOBUBIIEMCH pe:kume npu A = 0.9
paBHa ...

K_T_‘\

a1 ”

Z-l

1

-1

A Z

<

Pucyaox |

c)1

15. Ha pucyHke npuBejeHa UMIYJIbCHAS XaPAKTEPUCTUKA IU(PPOBOTO
¢unbTpa. Koappuuuenrt nepegaun ¢puabTpa Ha yacToTe, pABHOMH OJTHOM
BOCBMOM YaCTOTHI JMCKPETU3ALMH, PABEH ...

a)ﬁE

16. Cuctemuasi pyHKuusi {H(PPoBOro PujbLTPa ONUCHLIBAETCS COOTHOIIIEHHEM
i

Hiz)=—F—.

1+A27° e 1>A>0.

®Da30BbIi CABUI', BHOCUMBII HUPPOBLIM GUIBTPOM, HA YACTOTE, PABHOU

YETBCPTHU YaCTOThI JUCKPETU3AIIUH, PABEH ...
a)0

17. Koappuuuent nepenauu uudponoro puiabrpa pucynka 1 s
NMOCTOSIHHOM COCTABJISIIONIE BXOJAHOI0 CUrHaJia npu A = -0.9 pageH ...
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Pucyrox 1

c) 10

18. Koa¢gpunuent nepeaaun puabrpa pucynka 1 va yacrore 1 MI'u npu
yacrore guckperuzanuun 8 MI'n pasen ...

P

Pucynox 1

a)0

19. ®a3o0Bblii cABUT, BHOCUMBI HU(PPOBLIM (PUJILTPOM pHucyHKa 1, Ha
4acToTe, pPABHOM YeTBEPTH YACTOThI AMCKPETU3allMU, PABEH ...

En T q}'}}lh

Z-l

Pucyhok 1

e) — a4

20. ®a30BbIii CABUT, BHOCUMbIi HM(PPoBbIM GUILTPOM PUCYHKA 1 Ha YacToTe
2 MI'u npu yacrore nuckperusanuu 8 MI'u, paBeH ...

<

Pucyuok 1

a)0
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21. Koddppunuent nepenayu nudponoro puibTpa pucynka 1 nis
MOCTOSIHHOM COCTABJIAIOIIEH BXOJHOT0 CUTHAJIA PABEH ....

T (_"'I_"‘l-., ¥n .

En

En2

Pucyuox 1

a)0

22. Koy unuent nepegayu uudposoro puiabtTpa pucynka 1 Ha yacrore,
PABHOM YeTBEPTH YaCTOTHI AMCKPETU3ALMHU, PABEH ...

T f_"I'_"‘i-., ¥n .

An

-
=i

Pucynox 1

a)0

23. da30Bblii CABUT, BHOCUMBbIii TUHHEN 3a/1eP:KKU pucyHKa 1, Ha yacToTe,
PAaBHOM YeTBEPTH YACTOTHI JMCKPETU3ALMH, PABEH ...

-1 -1 -1 -1
z z Z Z

q ¥n

Pucyaox 1

c)0

24. Ko3pdunuent nepenauu uudposoro puiabrpa pucyHka 1 Ha yacrore,
PABHOI MOJIOBHHE YACTOTHI JUCKPETU3AIMH, PABEH ...

Xn T ("'_|"'_\ ¥n .

EZn2

Pucynuox 1

e)0
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25. Koappunuent nepenayu nudpponoro puibTpa pucynka 1 nis
MOCTOSIHHOM COCTABJIAIONIECH BXOJHOI'0 CUTHAJIA PABEH ...

En q_“t.i}hh

—/

Pucyrok 1

a) 2

26. CucremHas pyHkuus uudposoro puiabTpa onpeaesiercsi COOTHOMIEHHEM
Hiz)=1-2z"+z7"

Ko3¢pduuuent nepegaun (MoAy/1b KOMILIEKCHOT0 KO3 GULMEHTA epeaayn)
(punbTpa Ha YacTOTEe, PABHOM YE€TBEPTH YACTOTHI JUCKPETU3AUU, PABEH ...

a) 2

b127. Ha pucyHKe mnmpuBeJeHA HMILYJIbCHASI XaPAKTEPUCTHKA M (POBOro
¢unbTpa. Koappuuuenrt nepeaaun ¢puiabTpa Ha yacTore, pABHOM YeTBEPTH
YacTOThl JUCKPETU3ALUM, PABEH ...

a)0

28. Ko dunuent nepenauu uudposoro puabrpa pucynka 1 nis
NMOCTOSIHHOM COCTABJISIIOLIECH BXOJAHOI'0 CUTHAJIA PABEH ...

En T q}'}}lh

Pracyaox 1

c)0

29. CucremHast GpyHkuus uuposBoro GujibTpa ONUCHIBAETCH COOTHOIIEHHEM
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i
I+A27 e A=0.99.
Koa¢duuuent nepesaumn pujibTpa Ha 4acToTEe, PABHON YeTBEPTH YACTOThI

AUCKPETH3aUU, PABEH ...
a) 100

Hiz) =

30. Koappuuuent nepenauu (MoayJib KOMIJIEKCHOTO KO3(puiueHTa
nepeaavu) uudponoro GpuiabTpa pucyHka 1 Ha 4yacTore, paBHOIl YeTBEPTH
4acToThl JUCKPeTH3auu, npu A = -0.999 pagsen ...

En

Pucyrox 1

c) 0.707
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