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1. Heau ocBOEHHS AUCHUILTUHBI.
K ocHoBHBIM mesim ocBoenuss aucruiumabl  «lludpoBas oOpabdoTka
CUTHAJIOBY» CJIETyeT OTHECTH:

- popMupOBaHUE Y CTYJACHTOB TEOPETUUECKUX 3HAHUN COBPEMEHHBIX METOJIOB
uppoBoil 00pabOTKM M TMPAKTHUECKMX HABBIKOB MPOECKTUPOBAHMS LHUQPPOBHIX
GuUIBTPOB C TMOCJHEAYIOIIEW peanu3alrel uX Ha CHelUaTU3UPOBAHHBIX
IpoLeccopax Wik yHuBepcanbHbiX [IBM.

K ocHoBHBIM 3agauam ocBoeHus nucuuriuHbl «lludpoBas obGpaboTka
CUTHAJIOBY CJIENYET OTHECTH:

— OCBOEHHE METOJOJOTHH, aHAIN3a U CUHTEe3a MU(PPOBBIX QUIBTPOB A UX
3¢ (HEeKTUBHOTO UCTIOIB30BAHUS B TEXHUUECKUX CUCTEMAaX yNpPaBICHHUS.

2. Mecto qucunmiinnbl B ctpykrype QOII 6akanaBpuara.

Jucuunnuna «{udpoBas 00paboTka CUTHAIOB» OTHOCUTCS K BapUaTUBHOMN
gactu ©OazoBoro mwmkia (Bl) ocHOBHOW 00pa3oBaTeiabHON  MPOTPAMMBI
OakanaBpuara.

«udpoBas  00paboTka CHUTHAJIOB»  B3aMMOCBA3aHa  JIOTUYECKU U
COZIEPKATEIBHO-METOIUUECKH CO CIHEAYIOIMMH JUCHUIUIMHAMA U INPaKTUKaMU
OOII:

B 6a3zoso1i vacmu 6azoeoeo yuxna (b1):

-MaTeMaTU4YECKUE OCHOBBI TEOPUH YIIPABJICHHUS.

B sapuamusnoii uacmu 6azoeoco yuxna (b1):

—MUKPOIPOLIECCOPHAs TEXHUKA.

B oucyunnunax no evibopy 6azosozo yuxna (b1):

-IpOrpaMMHOE 00€CTIEYEHNE CUCTEM YTIPABIICHHUS .

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YyYeHUsI M0 TUCHMILINHE
(Moay.110), COOTHECEHHBbIE € IVIAHUPYEMBIMH Pe3yJIbTATAMU 0CBOCHUSA
o0pa3oBaTeJIbHOM NMPOIPAMMBI.

B pesynpraTe OCBOCHHSA AMCHUIUIMHBI (MOAYJs) Yy OOydaromuxcs
bopMUpYIOTCS  CIEAYIOIUE KOMIETEHIIMH W JOJDKHBI OBITh JTOCTUTHYTHI
clIeyIolne pe3ysbTaThl 00ydeHHus: Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOLIMX
KOMIIETEHLIAN:

B pesyabrare
OCBOCHMA
Kon o0pa3oBaTe1bHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJbTATOB
KOMIIETeHIIUH NPOrpamMmsl 0o0y4eHHUsI MO AUCUMILINHE
o0yvarommiics 10JKeH
o0J1axaTh
[1K-2 CHOCOOHOCTBIO 3HATh:
IIPOBOAUTH - OCHOBHbBIE 3aKOHOMEpPHOCTH HCIOJIb3yEMbIE
BBIUMCIIUTENbHBIE npu 00paboTKe CUTHAJIOB,;
AKCIEPUMEHTHI C - TEOPETUYECKHE OCHOBBI  METPOJIOTUH U
HCIIOJIb30BaHUEM CTaHJIApTU3allu{,  NPUHLMIBI  JEHCTBUS
CTaHIapTHBIX CPEICTB H3MEPEHHH, METOABl HW3MEpPEHUN
MPOTPAMMHBIX CPEJICTB C | PA3IMUYHBIX (PU3MUYECKUX BEIMYUH;




EJIBIO TIOTYYEeHUS yMeTh:
MaTeMaTHUYECKUX - MPUMEHATh  OCHOBHBIE  3aKOHOMEPHOCTHU
MOJIeIeil IPOLIECCOB U 00pabOTKH  CUTHAJIOB JUISE pelieHus
00BEKTOB MPAKTUYECKUX 3a71ay;
aBTOMATH3alMH U - HCIOJIb30BATh TEXHUYECKHE
yIpaBiIeHUs. cpencTsa JUISL U3MEPEHHUS
pa3IMYHBIX (U3UUIECKUX BEITHYHH;
BJIA/IETh:
- HaBbIKAMH  MPAKTUYECKOTO  MPHUMEHEHHS
TEOpUH nuppoBOH
00pabOTKUCUTHAIOB.

4. CTpyKTYypa H coepKaHue IUCUUIIIMHBI.
OO61mast Tpy10€MKOCTb JUCHUILUIUHBI COCTABISET 4 3a4ETHBIX €AMHMIIBL, T.C.
144 akapemuyeckux dacoB (m3 HuUXx 90 yacoB — camocTosTenbHas pabdoTa
CTY/ICHTOB).
Pazpensr nucummunel «ludpoBas o6paboTka CUTHAIOBY» M3ydalOTCs Ha
TPETBEM KypCE.
Ilecroii cemectp: sekiuu — 1 yac B Henemo (18 wacoB), maboparopHbie
paboTel — 2 yaca B Henero (36 yacoB), (hopMa KOHTPOJIST — K3aMeEH).
Crpykrypa u coaepxkanue auciuriunbl «l{udposas oOpaboTka CUTHAIOBY
0 CPOKaM U BHJIaM padoThl oTpaxkeHsl B [Ipuinoxenun 1.
CTpyKTypa u coiepkaHue pa3eoB IMCUUILIHHBI.
Ilecroii cemecTp
TeMaTnKa JTeKIHOHHBIX 3AHATHHI
Bsenenne
OcHoBHbIE MOHATUS: UH(OpMaLus, cCOOOLIEHNE, CUTHANL. MaTtemaThuueckast
MoJienb aHanoroBoro curHana. Kiaccudukauus curHanoB.  DHepreTudeckue
XapaKTepUCTHKU cUTHaNoB. [IpencraBiieHHe AETEPMUHUPOBAHHOIO CHUTHAIA C
MOMOIIIBIO TIpocTernX GyHKiui. [Ipeacrapienre 1eTepMUHUPOBAHHOTO CUTHAJA
C TMOMOIIBIO OPTOTOHANBHBIX (YHKIUNA. J{MCKpeTHh3aIusi aHaJOTOBBIX CUTHAJIOB.
JuckpeTtHbie U nudpoBbie nocaeaoBaTenbHOCTH. O0pabOTKa CUTHAIOB
I'apmoHn4yecknii aHAIM3 CUTHAJIOB.
basucnas cucrema cursanoB.  Tpuronomerpuueckuid psag Pypse.
KommekcHslii (3kcnioHeHuuanbHbiin) psg @ypse.  CrekTpbl npocTeHmmx
MepUOINYECKUX curHasioB. [IpakTuyeckas mupuHa cnekrpa. [IpeodpazoBanue
dypre.
CrexkTpanbHbIe XapaKTEPUCTUKU MTPOCTEHIIINX HENEPUOINUECKUX CUTHAIIOB.
OcHoBHBIE CBOMCTBA MpeoOpazoBanusi Dypre.
AHaJjioroBbie QUJIbTPHI.
3amaua ¢uibTpanuu. basucHble (GUIBTPH U WX HACAIBHBIE YaCTOTHBIC
XapakTepuCTUKU. 3agada annpokcumanu. Tunoseie ®HY.  Ounbtphl
barrepBopra.
Ounptpel  YebbimieBa mepBoro pomaa. JlenopmupoBanue U TpaHchopmarus
(buIBTPOB.



[Tpumeps! pacuera GUIBTPOB.
JIUCKpeTHbIe MOJeJIM CUTHAJIOB.
TunoBeie TUCKpPETHBIE MOCIEA0BATEIILHOCTH .
Omnucanue u npeoOpa3zoBaHre JUCKPETHBIX MOCIEI0BATEILHOCTEH.
[IpeacraBnenre AMCKPETHOW TMOCIEAOBATENILHOCTH B BHJE JHUCKPETHOM
¢dbynkuun BpeMeHu. JuckpetHoe npeodpazoBanue Jlamnaca. Z — npeoOpa3oBaHue.
CsoiictBa npsmoro Z-tipeoOpazoBanus.  OOpaTtHOe Z-TipeoOpa3zoBaHue.
[IpeoOpazoBanue Oypbe NTUCKPETHOTO cUrHana. JluckperHoe  mpeoOpa3oBaHUE
®ypoe (AI1D).  CpoiicTBa JIACKPETHOTO npeoOpa3oBaHus dypse.
BoccraHoBieHue curaana no ero OTCYeTaM.
JInHeiiHbIe JUCKPETHbIE CHCTEMBbI.
[ToHsiTHE TUCKPETHOUN CUCTEMBI. [TepenaTounas byHKIHS JTACKPETHOU
CUCTEMBI.
NmMnynbcHas XapakTEpUCTUKA JUCKPETHOW CHCTEMBL. YPaBHEHHE CBEPTKH.
YacroTHas nepenarouHas GyHKUUS AUCKPETHOM CUCTEMBl.  AMIUIMTYIHasT U
(dazoBasi 4aCTOTHbIE XapaKTepUCTUKHU. CTPYKTYpHBIE CXEMBI JUCKPETHON CUCTEMBI
. YCTOMYHMBOCTH TUCKPETHBIX CUCTEM. JIuCKpeTHOE NUHTETPUPOBAHNE
HuckpetHoe nuddepeHirpoBatue.
IpuHIUNBI NOCTPOCHUA U KJIaccupukanusa uuppoBbIX PUIbLTPOB.
@dyHKUMOHANbHAA cxema nudpoBoro puneTpa.  JlocTOMHCTBA U HEAOCTaTKU
ndpoBbix GunsTpoB. Kinaccudukamus nudppoBbix GUILTPOB . Peanuzanus
1U(pOBBIX PUITBTPOB.
PexypcuBHbie nudpoBbie PUIBTPHI.
PexypcuBHbIe M(POBBIE PUIBTPHI IEPBOTO MOPSAKA.
PexypcuBHble IM(POBBIE PUIBTPHI BTOPOTO MOPSAIKA.
Peanuzanus peKypcuBHBIX HU(PPOBBIX PUIBTPOB
Pacuer pexypcuBHBIX TUPPOBBIX GUIBTPOB MO AHAIOTOBOMY IIPOTOTHITY .
[Tpumeps! pacuera HUPPOBHIX HUIBTPOB MO AHATIOTOBOMY ITPOTOTHILY .
[Ipsimble METOIBI pacueTa peKypCUBHBIX LIU(PPOBBIX (PUIBTPOB
HepexypcuBHbie HU(ppoBbIe PUILTPHI.
Hepekypcusnbie mudpoBbie GUILTPHI IEPBOTO MOPSIKA.
Hepekypcusnubie mudpoBbie GUIBTPHI 2-T0 MOPSIKA.
Oco00EHHOCTH HEPEKYPCUBHBIX ITU(GPOBBIX (UITBTPOB.
Hepekypcusnsbie mudpobie GUasTpsl ¢ uHeiHo OUX.
Pacuer HepekypcuBHBIX HUGPOBBIX (PUIBTPOB MPU OMOIIY METO1A
B3BeIIMBaHUA. Pacuer HepeKypCUBHBIX HUPPOBBIX (UIBTPOB METOJIOM
paznoxenust AUX B psan @ypbe. Peanuzanus HepeKypCUBHBIX HU(PPOBBIX GUIBTPOB

TemaTnka 1a00paTOpPHBIX padoT

1. JlabopatopHas pabota Nel. M3yyeHue 0a30BbIX CTPYKTYp U HHCTPYMEHTOB
nporpammHoit cpeast LabVIEW.

2. JlabopatopHnas pabora Ne2. HccnemoBanwe  aHaioro-nudpoBoro
npeobpasoBanus B cpene LabVIEW.



3. JITaboparopuas padota Ne3.VccrnenoBanue qucKpeTU3aiy, KBAHTOBAHUS U

BOCCTaHOBIIEHUsI curHaja B cpene LabVIEW.

4. JIaboparopnas padota Ned. VccrnenoBanue nu@poBbX GUIBTPOB B Cpelie

LabVIEW.

5. JlabGoparopnas pabGota Ne5. W3ydenuwe CpencTB W HMHCTPYMEHTOB

IpeACTaBIeHUs CUTHAJIOB M X aHaliu3a B nporpammHoi cpene MATLAB.

6. JlaboparopHass pabora Ne6. MojenupoBaHHe aHAJOTOBBIX M HUGPOBBIX

bunsTpoB cpeactsamu MATLAB.

TemaTuka BONpoCcoB 1JIs1 CAMOCTOSITEILHOT0 H3y4YeHUs

Tematnka BONPOCOB Ui CaMOCTOSITENIBHOTO HW3YYEHHS] OXBaThIBAeT

npopaboOTKy TeM JIEKIIMOHHOTO Kypca M TEMAaTUKH J1abOpaTOpHBIX paboT,

BKJIIOYasi TIOJIFOTOBKY K KOHTPOJBHOMY OIPOCY JIGKIIMOHHOTO MaTepuaia H

3alUTy JTa0OPATOPHBIX padoT.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

Meroauka npenoaaBanus guciuiuinabl «[{udposas o6paboTka cCUTHAIOB» U
peanu3aiys KOMIIETEHTHOCTHOTO TI0/IX0/1a B U3JI0KEHUHU U BOCIIPUITHH MaTepuaia
MpeayCMaTpUBaET UCIIOJIb30BAHUE CIIECTYIONTUX aKTUBHBIX U HUHTEPAKTUBHBIX (POpM
MIPOBEICHUS TPYIIIOBBIX, HHAUBUAYAJIbHBIX, AyJJUTOPHBIX 3aHATUM B COYCTAHUU C
BHEAYIUTOPHOM paboTOH C 11e71bI0 POopMUPOBaHUS U Pa3BUTHS MPOHEeCCUOHATBHBIX
HAaBBIKOB 00YYaIOIIUXCS:

— MOJITOTOBKA K BBHITIOJIHEHUIO JIA0OPATOPHBIX paboOT B 1TAOOpATOPUSIX BY3a;

— o0cykaeHue u 3anmuTa pedepaToB Mo JUCHUILIINHE,

— OpraHu3alvs ¥ TMPOBEIEHHE TEKYIIEro KOHTPOJS 3HAHUHM CTYJEHTOB B
(dhopme 61aHKOBOTO TECTUPOBAHUS,

— TPOBEJECHNE WHTCPAKTUBHBIX 3aHATHH IO TMPOIEIype IMOATOTOBKU K
WHTEPHET-TECTUPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

— WCTOJIb30BaHUE HMHTEPAKTHBHBIX ()OPM TEKYIIEero KOHTpoJiE B (opme

ayJIUTOPHOTO U BHEAYIUTOPHOTO UHTEPHET-TECTUPOBAHUS;
— MPOBEICHUE MACTEP-KJIACCOB AKCIIEPTOB M CIEHUAIMCTOB IO METOJAM M
CpelICTBaM U3MEPEHUM, UCTIBITAHUA U KOHTPOJISL.

VY nenbHBINA BEC 3aHSTHI, TPOBOJMMBIX B MHTEPAKTUBHBIX (POpMax, onpeaesieH
IJIABHOM 11€JIbI0  00pa30BaTENbHOM MpOrpamMMmbl, OCOOCHHOCTHIO KOHTHMHI€HTA
oOyyJaronmxcs ¥ cojiep>kanremM auciuruiabl «l{udpoBas 06paboTka CUTHAIOB» U
B IIEJIOM MO AuciuIuinHe cocTaBisieT 50% ayauTOpHBIX 3aHSATHH. 3aHATHs
JEKIIMOHHOTO Tuma cocTaBisitoT 50% oT oObema ayIUTOPHBIX 3aHATHH.

6. OueHo4YHbIE CpeACTBA AJIA TEKYLIEr0 KOHTPOJIS YCIIeBAEMOCTH,
NMPOMEKYTOUYHOM aTTEeCTAUMHU 10 UTOraM OCBOEHUS TUCIUIJIMHBI U Y4eOHO-
MeTOAHYECKOoe 00ecreyeHue CaMOCTOSITeIbHOM PadoThI CTYACHTOB.

B npouecce oOydeHHs] UCHOJIB3YIOTCS CIEAYIOIIME OIEHOYHBbIE (HOPMBI
CaMOCTOSATENbHON pabOThl CTYAEHTOB, OLIEHOYHbIE CPEJCTBA TEKYILErO0 KOHTPOJIS
YCIIEBAEMOCTH ¥ IPOMEXYTOUYHBIX aTTECTALUI:

B miecroM cemecrTpe

- pedepar mo Teme: «AHaIM3 W CHUHTE3 AHAJIOTOBBIX U HUDPPOBBIX (UIHTPOB
(xoHKpeTHOTO GUIBTPA)» (MHAUBUAYATIHHO JIJIST KXKI0TO 00y4YaroIerocs);

- TIOATOTOBKA K BBHITIOJIHEHHIO JJA0OPATOPHBIX PabOT M MX 3allUTA.




- TIOJITOTOBKA W BBICTYIUICHHE C MIPE3CHTANMEH 1 00CyXIeHHEeM Ha TeMy pedepara
«AHanu3 ¥ CUHTE3 aHAJIOTOBBIX U IUPPOBBIX PUIBTPOB (KOHKPETHOTO (PUIBTPA)»
(MHIUBUIYATIBHO TSI KQXKJI0TO 00YUarOIIErocs)

OrneHOYHBIC CpEACTBA TEKYIIEro KOHTPOJS YCIIEBAEMOCTH BKIIIOUAIOT
KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUs B popMe OJTaHKOBOTO U (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, JJII KOHTPOJS OCBOCHHUS OOYYAIOIIMMHUCS Pa3/IeIOB TUCITUTUINHBI,
3amuTa pedeparos.

OOpasubl TECTOBBIX 3aJ[aHWii, KOHTPOJBHBIX BOIMPOCOB W 3aJaHUN IS
MPOBEJCHUS TEKYIIEr0 KOHTPOJISA, SK3aMEHAIIMOHHBIX OWJIETOB, TPUBEICHBI B
IIPUIIOKEHUH 2.

6.1. ®oH/1 O1IEHOYHBIX CPEJICTB JJIfl MPOBeIeHUS MPOMEKYTOUHON aTTeCTAMHA
00y4aromuxcs Mo JMCUMILIHHE (MOIYJIIO).

6.1.1. IlacmopT GoH/IA OLIEHOYHBIX CPEACTB.

Ne ni/m KonTponupyembie pazaensl (TeMbI) Kog HaumenoBanue
mucuumuael «Ludpoas obpaboTka KOHTPOJIHPYEMOMH OLICHOYHOT'O
CUTHAJIOB» KOMITETCHIIH CpeacTBa

(wm ee 9acTH)

Pasznen «BBeaenue»

1 OcHOBHBIE ~ TOHATHA:  MHPOpPMALUS, [1K-2 KonTponbubie
coo0IeHue, curHail. Maremarndeckas BOITPOCHI, TECTHI
MOJIEJIb aHAJIOTOBOT'O CUTHAA.

Knaccuduxanus CHTHAJIOB.

DHepreTUYecKne XapakTePUCTUKH
CHTHAJIOB. [IpencraBnenne
JIeTEPMHUHAPOBAHHOTO CHUTHaja C

IIOMOIIBIO MIPOCTEUILNX GbyHKIMH.
IIpencraBnenne  OETEPMUHUPOBAHHOTO
CUTHaJa C IIOMOIIBI0 OPTOTOHAJIBHBIX
bynkumid. JIuckperusamusi aHaJIOTOBBIX
curHasnioB. JluckperHsle M 1H(pOBLHIE
MOCJIEI0BATEIbHOCTH. Oo6paboTka
CUTHAJIOB

Paspnen  «['apMoHuMYeckMi  aHaAJIU3

CUT'HAJIOB»
2 basucHas cucreMa CUTHAJIOB. I1K-2 KoHnTponbHbie
Tpuronomerpuueckuii psa Pypee. BOIIPOCBHI, TECTHI
KomrutekcHsli
(9KCITOHEHITUATIEHBIN) pan dypse.
CrnexTpsl MIPOCTEUIINX

nepuouveckux curnainos. [IpakTuyeckas
mupuHa  cnektpa. IIpeoOpazoBanue

Dypse.

CnexTpasibHbIE XapaKTEPUCTUKHU
IIPOCTEUIINX HEINEePUOINYECKUX
CHUTHAJIOB.




OcHOBHBIE CBOKMCTBa mpeoOpa3oBaHUs
dDypse.

Paznesn «AHajioroBbie GUIbTPHI»

3anaua ¢punbTpaunu. bazucHele GUIBTPEI
u ux ujeaibHble YacTOTHBIE
XapaKTEPUCTHUKHU. 3anaqa
armnpoKCUMAIIUH. Tunossie dHY.
®unbeTpel barrepsopra.

OunbTpel  YeObllieBa MmepBoro poja.
JenopMupoBanue ©  TpaHcopmarus
(bUIBTPOB.

[Tpumepsl pacueTa GUIBTPOB.

[1K-2

KoHntposbusie
BOIIPOCBI, TECTHI

Pa3znen «JluckperHbie MO eI
CUTHAJIOB»

Tumnossie JIUCKPETHBIE
MOCIIE0BATEIHHOCTH .
Onucanue U npeoOpas3oBaHue
JTUCKPETHBIX MOCJIEI0BATEILHOCTEH.
IIpencrasienue JUCKPETHON
MOCIIE0BATEIHLHOCTH B BUJIE TUCKPETHON
byHKIUU BPEMEHH. JuckperHoe
npeoOpa3oBaHKe Jlamnaca. Z -
npeoOpa3oBaHuUeE. CaoiicTBa MpsIMOTO
Z-nipeoOpazoBanus. OOparHOe Z-
npeoOpa3oBaHuUeE. [IpeoOpazoBanue
®Dypne JTUCKPETHOTO CUTHAA.
JuckpeTtHoe peodpa3oBaHue
®ypoe (AI1D). CaoiicTBa
JTUCKPETHOTO TpeodpasoBanus Dypse.
BoccranoBinenue cursHaia mo €ro
OTCYETaM.

[1K-2

3amura
n1a0opaTOpHBIX
pador.
KoHntposbnbIe
BOIIPOCHI.

Pasnen  «JIuHeiiHble  JMCKpeTHBIE
CUIHAJIBI»

ITonsTne JUCKPETHON CHUCTEMBI.
IIepenarounas byHKUMSA
JUCKPETHON CUCTEMBI.
HNmnynbcHas XapaKTEepUCTHKA
JUCKPETHON CUCTEMBI. VYpaBHeHHe
cBeprkd.  YactoTHasg  mepenaTodHas
byHKIUSA JIUCKPETHOMN CHUCTEMBI.
AMruTyHas u ¢azoBas
YaCTOTHBIE XapaKTEPUCTHKH.
CrpykTypHBIE CXEMBl  JMCKPETHOU
CHUCTEMBI . Y cTounBOCTH
JUCKPETHBIX cUCTEeM. JIUCKpeTHOe
WHTETPUPOBAHNE . HuckperHoe
Qg depeHIpoBaHue.

[1K-2

3amura
1a00paTOPHBIX
pabor.
KoHnTponbHbie
BOTIPOCHI.




Pasnen «IIpyHUMIBI NOCTPOCHUS H

KJaccupuranms ungpoBbIX

puiabTpOB»

OyHKUMOHANBHAs cxeMa LU(POBOro [1K-2 3amura

buibTpa. JocTouHcTBa u 71a00paTOPHBIX

HEJAOCTaTKW  IUGPOBBIX  (PHIBTPOB. pabor.

Knaccudukanuss mudpoBeix QGUILTPOB Kontposbabie
Peanuzanus U(PPOBBIX BOTIPOCHI.

(bUIBTPOB.

Pazgen «PexkypcuBHble 1H(pPOBbIE

GHIbTPLI»

PexypcuBHble  mH(POBBIE  (QHUIBTPHI I1K-2 3ammura

NIEPBOTO MOPS/IKA. n1abopaTOPHBIX

PexypcuBHble  1mH(pPOBBIE  QUIBTPHI pador.

BTOPOTO MOPS/IKA. KonrtponbsHbie

Peanuzanus pekypcHBHBIX LU(PPOBBIX BOIIPOCHI.

¢unbTpOB

Pacuer PEKYPCUBHBIX U(pPOBBIX

(GWIBTPOB O aHAJIOTOBOMY MPOTOTHITY.

[Tpumepsl pacueta HU(POBBIX PUIBTPOB

10 AaHAJIOTOBOMY IPOTOTHILY .

[IpsiMbie MeTOIBI pacueTa PeKypCHBHBIX

i ppoBbIX PUIBTPOB .

Pazgen «HepexkypcuBHble uupposbie

(GuIabTpHI»

HepekypcuBHble 1U(ppOBbIE  (QUIBTPEHI I1K-2 3amura

NIEPBOTO MOPS/IKA. n1abopaTOpHBIX

HepexypcusHnble nudpoBbie GUIbTpHI 2- pa0or.

r'o MOpsKa. KoHntposnbnsle

OcobenHoctu HEPEKypPCUBHBIX BOIPOCHI.

U (QPOBBIX (PUITBTPOB.

HepekypcuBHble 1U(QpOBBIE (GUIBTPHI C

nuHenHon OUX.

Pacuer  HepekypcHBHBIX  IU(POBBIX

(GuIbTPOB NMPU MOMOIIH METO1A

B3BeLIMBaHMA. PacueT HepeKypCHUBHBIX

U (POBBIX ¢GunbTpOB METOA0M

paznoxenuss AUX B pax  Dypse.

Peanuzanus HepeKypcHBHBIX HH(PPOBBIX

GuIBETPOB

6.1.2. Onucanue noka3areJieil 1 KpUTEpHeB OLICHMBAHNS KOMIIETEHIIHI,
(popMupyemMBbIX 110 HTOTaM OCBOEHMS TUCHUIINHBI (MOAYJIsl), ONMUCAHME IIKAJI
OLICHMBAHUA.

[TokazaTeneM OLIEHMBAHUS KOMIICTCHIMA Ha Pa3IMYHBIX JTamax Hux
dbopMupoBaHUs  SBJISIETCS  JIOCTIDKEHHME  OOYyYalOIIMMUCA  TUIAHUPYEMBIX
Pe3yJIbTaTOB O0YYEHUS IO AUCIUILINHE (MOIYJIIO).



MK-2 - crtocoOHOCTBIO MPOBOUTH BEIYHCIUTEIBHBIC SKCIIEPUMEHTHI C UCIIOB30BAHUEM CTAHIAPTHBIX IPOTPAMMHBIX

CpCACTB C LCJIbIO MOJYUYCHUSA MAaTCMATUYCCKUX MOﬂeHeﬁ MpouccCoB 1 00BEKTOB AaBTOMAaTU3alluU U YIIPABJICHUS.

3HATh: Obyuaromuiics OObyyaromuiics OO0yuarormmiics OO0yuarommiics
- OCHOBHBIE JEMOHCTPUPYET MOIHOE | AEMOHCTPUPYET HEMOJIHOE JIEMOHCTPUPYET JIEMOHCTPHUPYET
3aKOHOMEPHO | OTCYTCTBHE MIJIU COOTBETCTBHE CJICAYIOIIUX YaCTUYHOE COOTBETCTBHE | IIOJHOE
CTH HEJ0CTaTOYHOE 3HaHUH: OCHOBHBIX CJIEeIYIOIINX 3HAHUMN: COOTBETCTBHE
WCTIOJb3yEMbI | COOTBETCTBHE 3aKOHOMEPHOCTEH OCHOBHBIX CIIEIYIOIINX
€ npu CIIeYIOINNX 3HAHUM! 00pabOTKH CHTHAJIOB, 3aKOHOMEPHOCTEH 3HAHMI:
00paboTke OCHOBHBIX TEOPETUUECKUX U 00pabOTKH CUT'HAJIOB, OCHOBHBIX
CUTHAJIOB, 3aKOHOMEPHOCTEH [IPAKTUYECKUX OCHOB TEOPETUYECKUX U 3aKOHOMEPHOCTE
- TEOPETHYCCKH 00pabOTKH CUTHAJIOB, METPOJIOTHH U MPaKTUYECKUX OCHOB i1 00paboTKH
€ OCHOBBI TEOPETUUECKUX U CTaHJapTHU3ALINN. METPOJIOTHH U CUTHAJIOB,
METPOJIOTUH U IMPAKTUYECKHUX OCHOB CTaHJapTHU3alnu. TEOPETUICCKUX
cTaHzapTH3an | METPOJIOTHH Y TIPaKTHYECKUX
Wu, CTaHOAPTU3ALIUY. OCHOB
TIPUHLIIIBI METpPOJIOTHH U
IENCTBUA CTaHJAapTU3alun
CpEeJICTB
U3MEPEHUH,
METO/BI
HW3MEPEHUN
Pas3IN4HBIX
(hr3maeckux
BEJINYHH;
YMeThb: - OOyuaromuiicst He - OOyuatommiics - OOyuatommiics OOyuarommuicst
- IPUMEHATH yMEeT W B JIEMOHCTPHUPYET HETIOIHOE JIEMOHCTPUPYET JIEMOHCTpHpPYE
OCHOBHbIE HEI0CTAaTOYHOM COOTBETCTBHE CJICAYIOIINX YaCTUYHOE COOTBETCTBUE | T IOJHOE
3aKOHOMEPHO CTETeHH yMEeeT YMEHHH: TPUMEHSTh CIIEeYIOIINX YMEHHNA: COOTBETCTBHE
CTH NPUMEHSTh OCHOBHBIE OCHOBHBIE 3aKOHOMEPHOCTH | HPUMEHSATh OCHOBHBIE CJICAYIOIINX
00paboTKn 3aKOHOMEPHOCTH 00pabOTKH CUTHAJIOB JUIS 3aKOHOMEPHOCTH YMEHHUIL:
CUTHAJIOB JUI1 | OOpaOOTKH CUTHAJIOB pelIeHus MPakTUIECKUX 00paboOTKH CUTHAIOB MIPUMEHSTh
peLeHus JUTSL PELICHUs 3a1a4; VISl peLICHUS OCHOBHbIE
MMPAKTHYCCKUX MPAKTUYCCKUX 3adaYd, |- HMCHOJb30BATh TEXHUYECKHUE IMPAKTUYCCKUX 3a7a4, 3aKOHOMEPHOCT
3aJ1ad; WCIIOJIb30BaTh cpencTBa JUIsL |- MCIIONB30BaTh 1 00paboTKH
- MCIIOJIb30BaTh TEXHUYCCKHUEC U3MECPCHUS pa3JIMUHbIX TCXHUYCCKHUEC CUT'HAJIOB 1A
TEXHUY CpencTBa (U3NYECKUX BEITUYNH. CpencTBa penreHuns
ecKue JUTSL U3MEPEHUS IUIsL U3MEPEHHUS MPAKTHYECKUX
CPEICT | pa3TUYHBIX pa3IUYHbIX GU3NYECKUX | 3a7ad,
Ba UIst (hu3NUeCKUX BEIUYHH. BEJIMYHH. - HCHOJIb30BaTh
U3MEPEHUS TEXHUYE
Pa3IMIHBIX CKHe
¢buznuecknx CpEJIICTB
BEJINYVH; a TUTS
HU3MEpEHUs
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Pa3IMYHBIX
¢duznueckux
BEJIMYHH.
BJIaJEeTh: - OOyuarommiicst He - OOyuarommiicsi Biajeer OO6yuarorumiics yactuuao | OOyuaronuiics
- HaBBIKAMH BJIa/ICeT UIN B HaBBIKAMU MPAKTUIECKOTO | BJIAJCCT HABbIKAMHU B IIOJIHOM
MPAKTHYECKOT | HEJI0CTATOYHOM NPUMEHEHUS TEOPUH MPAKTHIECKOTO 00BeMeE BIIazieeT
0 CTETEHH BaeeT U poBoii 00paboTKH MPUMEHEHHUS TEOPUH HaBBIKAMU
IPHMEHEHUS HaBbIKAMHU CHIHAJIOB, JIOITYCKAIOTCS uudpoBoit 00paboTKH HPaKTHIECKOTO
TEOPHUH MPaKTHYECKOTO 3HAYUTEILHBIC OIHOKH, CUTHAJIOB, HaBBIKU NPUMEHCHHUS
udpoBoit MPUMEHEHUS TCOPUH MIPOSIBIIAETCS OCBOCHBI, HO TEOPHH
00paboTkun uQpoBoii 06padOTKN | HEZOCTATOYHOCTD BIAICHUS | AOIYCKAIOTCA uudpoBoK
CHT'HAJIOB. CUTHAJIOB. HaBBIKAMH I10 Py HE3HAYMTEIIbHBIE 06paboTku
[OKa3aTelIeH, OIUOKH, HETOYHOCTH, CHUTHAIIOB,
OO0yyaroruics 3aTpyAHCHUS IPU CBOOOIHO
HCIBITHIBACT 3HAYUTEIbHBIC | AHATUTHYCCKUX NPUMEHSET
3aTpyJHEHUS TIPU orepanusx, epeHoce MOJTYYCHHBIC
MPUMEHEHUH HABBIKOB B YMEHHUI Ha HOBBIE, HAaBELIKU B
HOBBIX CHTYaIlUsX. HECTaHIapTHBIC CUTYyaIHAX
CUTYAIIHH. MOBBIIICHHOMN
- CIIO’KHOCTH.
Ixaner OLCHMBAHWA PC3YJILTATOB HpOMC)KYTO‘IHOﬁ arrecralqmmu " #Hx
OIINCAaHUuCE:

dopMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[IpomexxyTouHas arrectanusi 00ydarmuxcs B opMe dK3aMeHa MPOBOIUTCSA
M0 pe3yJibTaTaM BBIOJIHEHHUS BCEX BUIOB y4eOHOUN padOThI, MPEAYyCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAaHHOW AMCIUIUIMHE (MOJYJO), TPU 3TOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJS yCIEBAeMOCTH B TeueHue cemectpa. OlleHka
CTENIEHU JTOCTHKEHUSI O0yYarOIIMMUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOYyYEHHUS 10
JTUCIUIUIMHE (MOMIYJI0) TIPOBOJUTCS TpErojaBaTeieM, BEAYIIUM 3aHATUS IO
qUCUUIUIMHE  (MOAYJI0), METOJAOM  JKchepTHoM  oneHku. [lo  wutoram
MIPOMEKYTOYHON aTTeCTAIlMU IO JUCITUIUTMHE (MOMIYJII0) BBICTABJISETCS OICHKA
«OTIMYHO», «XOPOILI0Y», «yIOBIECTBOPUTEIHLHO» WU «HEYIOBIETBOPUTEIHHO.

K nmpomexyTodyHol — aTTeCTalliyd  JIOMYCKAIOTCS  TOJBKO  CTYICHTHI,
BBITIOJIHUBIIINE BCE BHABI Y4YeOHOW pabOTHI, MPEAyCMOTPEHHBIC pabdode
nporpammoit 1o aucuuiuinHe «lludpoBas 00paboTka cuUrHagoB» (MPOILIH
MPOMEKYTOUHBIN KOHTPOJIb U BBITIOJHUIM J1JA00paTOpHbIE PAOOTHL).
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HIkxana oueHUBaHUA

Onucanune

OT1iu4Ho

BrlmonHeHsbl Bce BUJIbI yueOHOM paboThl,
peayCMOTPEHHbIE YUeOHbIM T1aHOM. CTyAeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHU, YMEHHI,
HABBIKOB MTPUBEJICHHBIM B TaOJIUIIaX MOKa3aTEeIM,
omnepupyeT NPUOOPETCHHBIMU 3HAHUSIMHU, YMEHUSIMU,
HaBBIKAMHU, IPUMEHSIET UX B CUTYalUSIX MOBBIIICHHON
CJIO’KHOCTH, HE UCTIBITHIBAET 3aTPyAHEHUN MIPU
AHATMTHYECKUX ONEPALMX, IEPEHOCE 3HAHUHN U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIC CUTYAIIHH.

Xopo1io

BrlmonHeHsl Bce BUJIbI yueOHOM paboThl,
peayCMOTPEHHbIE yUeOHbIM TIaHOM. CTyAeHT
JEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUM,
yYMEHUH, HABBIKOB MIPUBEJACHHBIM B TaOJIUIAX
MOKa3aTelisiM, ONIEPUPYET NPUOOPETCHHBIMU 3HAHUSIMH,
YMEHUSMU, HaBbIKAMU, IIPUMEHSET UX B CUTYALUAX
MOBBIIIEHHON CIOXKHOCTH. [Ipy ’TOM MOTYT OBITH
JIONYIICHbI HE3HAYUTEbHbIEC OIITMOKU, HETOYHOCTH,
3aTPYAHEHUS IPU AHATUTUYECKUX ONEPALUsIX,
MEPEHOCE 3HAHUW U YMEHUI HA HOBBIC, HECTAHIAPTHBIC
CUTYaIIUHU.

Y 10BIETBOPUTEIBLHO

BrlmionHeHbI Bce BUJIbI y4eOHOU padoThI,
pelyCMOTPEHHbIE YUEOHBIM 1aHOM. CTyJeHT
JEMOHCTPHUPYET HEMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHHM, HaBBIKOB MPUBEJICHHBIM B TaOJIUIIaX
MOKa3aTessiM, JOMYCKalTCs 3HAUYUTENbHbIE OIIHMOKH,
IIPOSIBIISIETCS] OTCYTCTBUE 3HAHMM, YMEHUI, HABBIKOB 110
pAdy MOKa3aTeNel, CTyIEeHT UCIIBITHIBAET
3HAUUTEIIbHBIC 3aTPYAHEHUS IPU ONIEPUPOBAHUU
3HAHUSIMU U YMEHMSIMU MPU UX MEPEHOCE HA HOBBIE
CUTYALIMH.

HeynosnersopurensHo

He BoinonHeH oauH uiu 6oJiee BUAOB yueOHOM
paboThI, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM.
CTyIeHT IEMOHCTPUPYET MOJHOE OTCYTCTBHUE WIIH
HEJIOCTATOYHOE COOTBETCTBUE 3HAHUN, YMEHUH,
HABBIKOB NMPUBEIACHHBIM B TaOJIUIaX MOKA3aTEIAM,
JIOTIYCKalOTCS 3HAYUTENIbHbIE OMIMOKU, IPOSBIISETCS
OTCYTCTBUE 3HAHUM, YMEHUN, HABBIKOB 110 PSIAY
MOKa3aTeliel, CTYyIEHT HE MOXKET ONIEPUPOBATH
3HAHMSIMU U YMEHMSIMH IPU UX MEPEHOCE HA HOBBIE
CUTYALIMH.

DoHABI OLIECHOYHBIX CpeaCcTB npeacrasieHbl B [Ipuiioxkennu 2 k padoueit

nporpamme.
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7. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE 00ecrieYeHne JUCIUILIUHBI.
a) OCHOBHAas JiUTeparypa:
1.Ananmm3 u 06padotka curnaion B cpene MATLAB: yueOHoe mocobue

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

0) 10MOJIHUTEIbHAS JIUTepaTypa:
1. backakoB C.W. PaiuoTexHu4yecKue ey U CUTHAJIBL: Y YeOHUK 71 BY30B. - M.:
Bricmas mkona, 2000. - 462 c.
2. Comonmna A.W. u ap. OcHOBHI ITU(GPOBOM 00paOOTKN CUTHAIIOB: Y4eOHOE
nocobue st By30B. — CI16.: BXB-Ilerepoypr, 2005. — 768 c.
3. JlaBeigoB A.B. Curnaibl 1 TMHEHHBIC CHCTEMBI. TeMaTHYeCKUe JICKIUH:
VY4ebnoe moco-6ue B anekTponHoi hopme. — Exatepunbypr, YITY, UT'ul’, kad.
['MH. — http://www.prodav.narod.ru/signals/index.html.

B) IPOrpaMMHOe o0ecrneyeHre U HHTePHeT-pecypcehbl:

HNuTepHeT-pecypchl  BKIIOYAIOT YYEOHO-METOAMYECKHUE MaTepuaibl B
3JIEKTPOHHOM BHJIE, IPeCTaBIeHHbIC Ha caitte http://lib.mami.ru/ebooks/ B paszaene
«bubnuorekay.

8. MaTepunajibHO-TEXHHYECKOE O0ecriedeHne TUCUUIINHBI.

JIBe cnenmanu3upoBaHHble yueOHbIe JabopaTopun  Kadeapbl « ABTOMaTHKa

u ymopasinenue» Aya. AB2507, AB2618 ocHameHHble NPOTPaMMHBIM

obecneuenneM LabVIEW u MATLAB.

Q. MeToanyeckue peKOMeHAAIUM IJIS CAMOCTOSITEIbHOI padoThI
CTY/€HTOB

CamocrosiTejibHasi padoTa CTYJAE€HTOB HAIpaB/ieHAa Ha pelleHHe
CJIeAYIOUIUX 33/1a4:

CamocrosiTenbHast paboTa sSBISIE€TCS OJHUM U3 BUJIOB YUeOHBIX 3aHATUM. [{enb
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE YCBOEHUE CTYJEHTaMU BOMPOCOB
1udpoBoil  00pabOTKH CHUTHAJIOB, paccCMaTPUBAEMBIX B TMPOIECCE HU3YUYCHUS
JTUCITUTUTHHBI.

AyauTopHasi caMOCTOSTeNIbHAs padoTa Mo NUCIUILIUNHE BBITIOJIHSIETCS Ha
y4eOHBIX 3aHSATUAX T0]T HETTOCPEICTBEHHBIM PYKOBOJICTBOM IPEMNO/IaBaTelIs U 110
€ro 33JIaHUI0.

BreaymuTopHass caMOCTOSITeNIbHasE paboTa BBIMOJTHSAETCS CTYJASHTOM 10
3aJIaHUIO TIPETIoaBaTes, HO 0€3 ero HeMOCPEACTBEHHOTO YUacTHSI.

3aga4yu caMOCTOATEIbHOM Pa00OTHI CTYACHTA!

- Pa3BUTHE HABBIKOB CAMOCTOATENbHON YueOHOI paboThI;

- OCBOCHUE COJICP KaHUS TUCIMIUINHEI;

- yriryOJICHHE COIepKaHUs U OCO3HAHUE OCHOBHBIX MMOHSATHN TUCITUTIINHBL;

- HCTIOJIK30BaHNE MaTepHuaia, COOPaHHOTO U TIOJYYEHHOTO B XOJIC
CaMOCTOSITEIIbHBIX 3aHATUHN 11 9D PEKTUBHOM MOATOTOBKHU K 3a4ETY.

Buabl BHeayIMTOPHOH CaMOCTOSITEJIbHOM PadoOThI:

- CaMOCTOSITEIbHOE N3YUEHUE OT/IETBHBIX TEM JUCITUTUIHHBL

- IOATOTOBKA K JIGKIITMOHHBIM 3aHSTHSIM;

- 0(hOpMIIEHHE OTYETOB IO BHIMOJHEHHBIM JJA0OPATOPHBIM paboTam U
MOJTOTOBKA K UX 3aIUTE;
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http://www.knigafund.ru/authors/40683
http://lib.mami.ru/ebooks/

J1J1s1 BBITTIOTHEHUST JTFOOOTO BU/IA CAMOCTOSITEIBHON PabOThI HEOOXOIUMO
IIPOMTH CIEAYIOLIUE ITAIBIL:

- OIIpeieNIeHUe eI CaMOCTOSATEIbHON paboThI;

- KOHKpETH3allus [M03HaBaTeIbHON 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOp aJIeKBaTHOTO Ccrioco0a IEHCTBUSI, BEAYIIETO K PEIICHUIO 3a/1a4H;

- IJTAHUPOBaHKUE pabOTHI (CAMOCTOATETHLHON HIIHA C TTOMOIIBIO
npenojaBatess) Ha/l 3a1aHUEM;

- OCYIIECTBIJICHUE B TPOIIECCE BHITIOJHEHHUS CAMOCTOSITETILHONU PabOThI
CaMOKOHTPOJIS (MPOMEXYTOYHOTO M KOHEYHOTO) PE3yJIbTaTOB pabOThl U
KOPPEKTUPOBKA BHITIOJHEHUS PAOOTHI;

- pednekcus;

- Ipe3eHTalNs padOTHI.

10.MeToanyeckne peKOMEHAAIUM JIs1 NpenoaaBaTeJis

Ha nepBoM 3aHSATHU 1O TUCHHUIINHE HEOOXOAUMO O3HAKOMUTH CTYJEHTOB C
MOPSIIKOM €€ M3y4eHHs (TeMamMu Kypca, (QopMaMu 3aHSATUN, TEKYIIEro u
MIPOMEKYTOUYHOTO KOHTPOJISI), PACKPBITH MECTO M POJb JUCIUIUIMHBI B CHUCTEME
HayK, €€ IPAaKTHYECKOEe 3HA4Y€HUE, IOBECTH [0 CTYJIEHTOB TpeOoBaHUA K (hopme
OTYETHOCTH U MIPUMEHEHHUS BUI0B KOHTPOJIS.

IlenecooOpazHo B X0zA€ 3amMThl  JaOOPAaTOpHBIX paboOT  3a7aBaTh
BBICTYMAIOIIUM U ayJTUTOPUU JIOMIOJHUTEIbHBIE U YTOUHSIOIINE BOIIPOCHI C IIEIbIO
BBISICHEHUS UX MTO3UIIMH 10 CYILIECTBY 00CYXIaeMbIX MPOOIEM.

CrenyeT npenoCTaBUTh BO3MOXXHOCTD BBICTYIUICHHUS C MECTA B BUJIE KPATKUX
COOOIIIEHU 0 TOJATOTOBJIEHHOMY 3apaHee BOIPOCY.

Beimate 3amaHus Ui CaMOCTOSTENBHONW pPabOTBl MO TMOATOTOBKE K
CJIEYIOIIEMY 3aHSTHIO.

[IporpamMma coctaBieHa B COOTBETCTBUU ¢ DeepanibHBIM roCyaapCTBEHHBIM
oOpa3oBaTeNbHBIM  CTaHAAPTOM BBICHIETO 00pa3oBaHMs IO  HAMPABICHUIO
noaroToBku OaxanaBpos 27.03.04 «YmnpaBjeHue B TEXHHYECKUX CHCTEMAX)» TIO
MPOQITIO MOATOTOBKH «JJIEKTPOHHbIE CUCTEMBbI YIIPABJIEHHU S

MNMPUJIOKEHUS k padoyeit mporpamme
1. CtpykTypa u coaepkaHue AUCIUTIITHHBI
2. ®OoHJ] OLIEHOYHBIX CPEJICTB
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CprKTypa U COACPKaHUuEC NTUCHUIIJINHBI «III/I(l)pOBaﬂ OﬁpﬂﬁOTKa CUTHAJI0B» IO HANIPABJCHUIO NOJATOTOBKH

[Tpunoxenue 1.

27.03.04 «¥YnpapjieHHe B TEXHUYECKHX CHCTEMAX)
10 MTPO(HITIO TOATOTOBKH «JIEKTPOHHBbIE CHCTEMBbI YIIPABJIEHHS)

(bakasiaBp)

n/n

Paznen

Cemectp

Henensn

ceMecTpa

Buabi yueOHoli padoTsl,
BKJIIOYasl CAMOCTOSITEIbHYIO
padoTy CTy1EeHTOB,

U TPY/10eMKOCTh B Yacax

Buabi camocTosiTeJIbHOM PadoThI
CTY/AE€HTOB

Dopm
bl
arrecT
anuu

1 1(1:/ Jla6 | CPC | KCP

K.P. | K.II. | PI'P | Pedepar | K/p

2| 3

CenbMmoii cemecTp

11

BBenenue.

OcHoBHbIE NOHATHUSA: UH(OpMaLUS,
cOO0O0IlIeHre, CUTHA.
Marematnueckas MOJIENb
aHaJIOrOBOT'0 CUTHAJIA.
Knaccudukanms curaanos.

DHepreTu4ecKue
XapaKTePUCTUKU CUTHAJIOB.
IIpencraBnenue
JIETEPMUHUPOBAHHOT'O CUTHAJIA C
MOMOIIBIO TPOCTEHIINX (PYHKIIUH.
IIpencraBienue
JIETEPMUHUPOBAHHOTO CUTHAJIA C
ITOMOIIBIO OPTOTOHAIBHBIX
¢ynkuuit. Jluckperuzanus
AQHAJIOTOBBIX CUTHAJIOB. [lMCKpeTHbIE
U I (pOBbIE MOCTIEI0BATEIHLHOCTH.
O6paboTka curHaaoB
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1.2

JlaboparopHast pabota Nel.
N3yyenue 6a30BbIX CTPYKTYDP H

WHCTPYMEHTOB IIPOIPAaMMHOMN CpPEbI
LabVIEW.

1.3

I'apMoHuYecKuii aHAJIU3 CUTHAJIOB.
basuchas cucrema curHasios.

TpuroHoMeTpU4ECKUM psiz
Dypse.

KommiekcHslit

(3KcroHeHIMaNIbHBIN) psa Dypee.

CriekTpsl MpoCcTEeHIIMNX
NEPUOANYECKUX CUTHAJIOB.
[TpakTryeckas UpPUHA CIIEKTPA.
[Tpeo6pazoBanue Dypoe.
CriekTpanbHble XapaKTEePUCTUKU
IPOCTEHIINX HEIEPUOIUIECKUX
CUTHAJIOB.
OcHOBHBIE CBOICTBA
npeoOpa3zoBanus Oypee.

1.4

JIaGoparopHast paborta Nel.
N3yuenne 06a30BbIX CTPYKTYyp U
MHCTPYMEHTOB NPOIPAaMMHOM Cpelbl
LabVIEW.

1.5

AHaJIOTOBBIE (PUIBTPBI.

3amaua ¢punprpanuu. basucHsie

(GWIBTPHI U UX UCATbHbIE

YaCTOTHBIE XapaKTEPUCTUKU. 3a7aua

anmnpokcuManuy. Tunossie ®HY.
®unbeTpel barrepsopra.

16




OunbTpsl YeOsbleBa nepBoro poja.
JlenHopmupoBaHue u TpaHcHopMarus
GUIBTPOB.

[Tpumeps! pacuera GUILTPOB.

1.6

JlaboparopHast pabota Ne2.
HccnenoBanue aHanoro-ugppoBoro
npeoOpaszoBanus B cpene LabVIEW.

1.7

JlMcKpeTHbIE MOJIENH CUTHAJIOB.
Tunosele TUCKPETHBIE
HOCJIEI0BATEIBHOCTH .

Onucanue u npeodpa3oBaHue
JUCKPETHBIX MTOCIIE10BAaTEIbHOCTEH.
[IpencraBienue TUCKPETHOU
[0CJIEI0BATEIbHOCTU B BUJIE
JTVCKPETHON (YHKIINU BPEMEHH.
JuckpeTHOe npeobpazoBaHue
Jlannaca. Z — npeobpa3oBaHue.
CaolicTBa npsmoro Z-
npeoOpa3oBaHuUs. Ob6parnoe Z-
npeoOpa3oBaHUe.
[IpeobpazoBanue Oypre
JMCKPETHOT'O CUTHaa.

JluckpeTHOE npeodpa3zoBaHue
Oypoe (UAI1D). CaoiicTBa
JMICKPETHOTO TIpeo0pa3oBaHMs
®ypbe.BoccranoBneHune curuana mno
€r0 OTCUETaM.

1.8

JlaGopaTtopHnasi pabota Ne3.

17




HccenenoBanue nMCKpeTU3alny,
KBAaHTOBAHUS M BOCCTAHOBJICHUSI
curnana B cpene LabVIEW.

1.9

JInHelHbIE TUCKPETHBIE CUCTEMBI.
[ToHsiTHE TUCKPETHOM CUCTEMBI.

[lepenarounas pyHKUIUsA
JUCKPETHON CHCTEMBI.
HNMnynecHas XxapakTepuCTUKA
JUCKPETHON CHCTEMBI. Y paBHEHHE
cBepTkH. YacToTHas nepegaToyHas
(GYHKLHUS AUCKPETHOM CUCTEMBI.

AmmuntyHas U da3oBast
YaCTOTHBIE XapaKTEPUCTUKHU.
CTpyKTypHBIE CXEMBI TUCKPETHON
CHCTEMBI . YCTOMYHUBOCTH
JIUCKPETHBIX CUCTEM. J{HUCKpeTHOE
MHTETPUPOBAaHUE . luckpeTHoe
muddepeHIpoBaHUE.

1.10

JlaGopaTtopHnast pabota Ne4.
HccnenoBanue nuppoBbIX GUIBTPOB
B cpene LabVIEW.

10

1.11

[TpuHIMTIBEI TOCTPOCHUS U
KJaccupukanus 1u(poBbIX
GuIbTPOB.

@OyHKUMOHANIbHAs cXeMa HU(POBOTo
¢unbTpa. HocronHcTBa M
HEIOCTAaTKU IIU(PPOBBIX (PUIBTPOB.
Knaccudukanus nuppoBbix
¢GuIBTPOB . Peanu3zanus

1M (GpOBHIX (PUIBTPOB.

11
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1.12

4. JIaboparopnas padota Ne4.
HccnenoBanue nudpoBbix GUILTPOB
B cpeae LabVIEW.

12

1.13

PexypcuBHbIe TU(PpOBBIE PUITBTPHI.
PexypcuBHbIe TUPPOBBIE PUIBTPHI
HEPBOTO MOPSAIKA.

PexypcuBHbIe TUPPOBBIE PHIBTPEI
BTOPOTO MOpPs/IKA.

Peanusanus pekypcUBHBIX

M (ppoBbIX PHIBTPOB .

Pacuer pexypcuBHBIX IH(POBBIX
(GWIBTPOB MO aHAJOTOBOMY
IPOTOTHILY.

[Tpumeps! pacueta HUGPOBBIX
(GUIBTPOB MO aHAJIOTOBOMY
IPOTOTHUITY

[Ipsamble MeTOIBI pacueTa
PEKYPCHUBHBIX IIUPPOBBIX (PUIBTPOB .

13

1.14

5. JlaboparopHas pabota  NeS.
N3yueHune cpeacTB U MHCTPYMEHTOB
OpEICTaBICHUS CHUTHAJIOB M HX
aHalM3a B MPOrPAMMHOM  Cpele
MATLAB.

14

1.15

15
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HepekypcuBHsle 1iudpoBbie
GUIBTPHL.

HepexypcusHbie 1iudpoBbie
(GUIBTpPHI IEPBOTO MOPSIKA.
HepexypcusHbie 1iudpoBbie
(GUIBTPBI 2-T0 MOPSAKA.
Oco0eHHOCTH HEPEKYPCUBHBIX
U(PPOBBIX (PUIBTPOB.
HepekypcusHble 1iudposbie
¢unbTpHl ¢ MuHeHHON DYX.
PacueT HepeKypCUBHBIX HUPPOBBIX
(GuIbTPOB NPU MOMOIIM METO1A
B3BelIMBaHMs. Pacuet
HEPEKYpPCUBHBIX IU(POBBIX
(GWIBTPOB METOJIOM Pa3JI0KEHUS
AYX B psaa @ypee. Peanuzanus
HEPEKYpPCUBHBIX IU(POBBIX
GuIbTPOB

JlabopaTtopHas padoTta Ne6.
MonenrpoBaHue aHATIOTOBBIX U

1.16 | mudpoBEIX PUIBTPOB CPEICTBAMU 16
MATLAB.
Oob30pnasn nexyus.

1.17 17

20




KoHTpoJIBHBII OMPOC 110

1.18 17 4 6
Ja00paTOPHBIM paboTam
Dopma ammecmayuu
Bcero yacos o qucnuIuinge 18 36 9 Onun
B IIIECTOM CEMECTpE pedepar
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[Tpunoxenue 2
K pabodeii mporpamMme

MMHUCTEPCTBO BbICIHIEI'O OFPABOBAHMS 1 HAYKH POCCUMCKOIM ®EJEPALIN
®denepalibHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS

«MoOCKOBCKHH nonnTexnp!’qecxni/i YHUBEPCHUTET»
(MOCKOBCKHUH ITOJIMTEX)

Hampasnenune noarorosku: 27.03.04 «YnpaBieHue B TEXHUUECKUX CUCTEMAX)
OII (mpoduiib): «DIEKTPOHHBIE CUCTEMBI YIIPABICHUS

®opma 00yueHus: ouHas

Bun npodeccruoHnanbHON AESITENBHOCTH:

MMPOU3BOJACTBCHHO-TCXHOJIOTUYCCKAA, OPTraHU3AITUOHHO-YIIPABJIICHYCCKAA

Kadenpa: «ABTOMaTHKa U yrIpaBIeHUE)

®OH/I OHEHOYHBLIX CPE/ICTB

MO JUCLUTJIUHE

Hudposas 00padoTKa CUTHAJIOB
Cocrag: 1. [1actiopt poH1a OTIEHOUHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPE/ICTB:

[Iepeuens BOIIPOCOB IS 3aueTa
BapuaHTbI TECTOBBIX 3aIaHUI

CocTraBuTeIb:

Yepuokosos B.B.

Mocksa, 2019 rox
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Tabmumna 1
NOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUA

Hudposasi 00padboTKa CUTHAIOB
®I'OC BO 27.03.04 «YnpaBJieHHe B TEXHHYECKHX CHCTEMAaX»
B mporecce 0cBOCHUS JAHHOM JUCUUIUIMHBI CTYACHT (OPMHUPYET M JIEMOHCTPUPYET CICAYIOIIHNE
KOMIIETCHIIUH:
KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus dopma CreneHu ypoBHeii 0CBOeHHMSI KOMIIeTeHIHii
NH- OdOPMYJINPOB- (popmupoBaHusa  OLEHOYHO
JEKC KA KOMITETEHIM i ro
cpencrBa*
*
IIK-2 |- cnocoOHOCTBIO 3HATh: neKuus, T,3auer  |ba3oBblii ypoBeHb
[IPOBOJUTH COBPEMEHHBIE  TEXHOJOIMH  H/CaMOCTOSTEIbHAs - BOCIIPOM3BO/ICTBO ITOJIy4E€HHBIX 3HAHUH B
BBIYHCITUTENbHbIE TEXHUUYECKUE CPEACTBA un(prBoﬁk)a%Ta, XO0JI€ TEKYLIETO KOHTPOJIS; YMEHHE PELIaTh
HKCIIEPUMEHTBHI C 00pabOTKHN CUTHAJIOB,; imabopaTopHbIe TUIIOBBIE 33]]a4l, IPUHUMATh
MCII0JIb30BAHUEM yMeThb: paboThI po¢eCCHOHATIbHBIE PEILIEHUS 110 U3BECTHBIM
CTaHIapTHBIX IIPUMEHSATH COBPEMEHHBIE QJITOpUTMaM, IpaBUJIaM U METOJUKaM
MPOTPAMMHBIX CPEJICTB | TEXHOJIOTUM U TEXHUYECKHUE
C LIEJIBIO MTOJIy4ECHHUS CpeAcTBa Add  aHalIu3a W IToBbIICHHBIN YPOBEHD
MaTeMaTHYECKHX CHUHTE3a cHcCTeM IUuppoBOiH - IPAKTUYECKOE TPUMEHEHHE MOJTyYEHHBIX
MOJIeJIeH TIPOIIECCOB U | 0OPaOOTKU CHTHAJIOB; 3HAHUU B IIPOLIECCE U3YUYEHUS TUCHUIUIMHBI;
00BEKTOB BJIAJ€Th: TOTOBHOCTB pellIaTh MPAaKTUYECKUE 3a7aun
ABTOMATHU3ALNH U HaBbIKaMH IIPAKTUYECKOTO MOBBILICHHON CII0KHOCTH, HETUIIOBBIE 33J]aUH,
YIIPaBJICHHS. MIPUMEHEHUS COBPEMEHHBIX MPUHUMATDH TPO(ECCHOHATIBHBIE PEILICHUS B
TEXHOJIOTHH u TEXHUYECKUX YCIIOBUSIX HETIOJIHOM OIpe/IelIEeHHOCTH, IPU
cpeacts  1udpoBoil  06paboTKH HEI0CTaTOYHOM JJOKYMEHTAJIbHOM,
CUTHAJIOB TUISE peanmszanuy HOPMAaTHBHOM U METOJMYECKOM 00ECTIeYeHnN
U (POBBIX CUCTEM.

**- CokpareHus (opM OLIEHOYHBIX CPENCTB cM. B mpuioxenuu 1 k PIL.



2. [lepevyeHb OLIeHOYHBIX CPEACTB MO AUCHUILIMHE

«Iu¢posas 06padoTka CHTHAJIOB)

HanmenoBanmne [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakrepuctruka O1eHOYHOTO OLICHOYHOTO CPEICTBA B
OC cpelcTBa CpeacTBa dOC
CpencTBo NpOBEPKU 3HAHUMN, YMEHUH,
1 OK3aMeHAaI[MOHHBIE [HABBIKOB. MOXKET BKJIIOYaTh KOMILIEKC OK3aMeHalMOHHbIE OUIIETEI.
ounersl (OB) TEOPETUYECKUX BOIIPOCOB, 33/1a4,
MPAKTUYCCKUX 3/ IaHHH.
Cuctema CTaHIAPTU3UPOBAHHBIX 3a/IaHHM,
Tect MO3BOJISAIOIIAst aBTOMATHU3UPOBATh N
2 . ®DoHI TECTOBBIX 3aJaHUI
(T) [IpOLEAYPY H3MEpPEHUs YpPOBHS 3HAHUU U

YMEHUI 00y4Jarouierocs.
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BapuaHT 3K3aMeHAIMOHHOTO OUJIeTa

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUNCKON DOEJNEPALTNI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUPEXJIEHWE BBICIIEI'O
OBPA30BAHIA
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

®dakynbTeT THPOPMATHKH U CHCTEM yIIPaBIeHUs, Kadeapa « ABTOMaTHKA U YIIPaBICHHE)
Hucrummaa «L{ndposas o6paboTka CUTHAIOB)»

Oo6pa3zoBatenbHas nporpamma 27.03.04, YnpaBineHue B TEXHUYECKUX CHCTEMaX

OIl DneKTpoHHBIE CUCTEMBI YITPABICHUS

Kypc 3, cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Nel

1. XapakTepuCTUKHU JUHEMHON CTAIlMOHAPHON CUCTEMBI.
2. TlpoxokeHne CUTHAJIOB Yepe3 TUHEHHYIO0 CTAIlMOHAPHYIO CUCTEMY.
3. HaxoxneHune BBIXOHOTO CUTHANIA C TIOMOIIBIO.

UMITYJIbCHOM XapakTepucTUKHU h(t).

YTBepKAeHO HA 3aceqannu Kaeaphl « _ » 201 r., npotokon Ne_.

3aB. xadeapoi / /

Bonpocsl k 3k3aMeny

. Knaccuduxanus curnanos.
. CexTpajnbHOE IIPEICTABICHUE CUTHAJIOB.
Henepunoanueckue CurHanisl.
[leprognyeckue CUTHABI.
KoppensunonHbii aHanms.
Knaccuduxkanus aHagoroBbIX CUCTEM.
XapakTepUCTUKHU JTUHEMHON CTAIIMOHAPHON CHCTEMBI.
[IpoxoxkaeHrne CUTHAIIOB YEPE3 JTMHEWHYIO CTAlMOHAPHYIO CUCTEMY.
HaxosaeHue BbIXOJHOTO CUTHaja C IOMOUIBIO.
MMITYJIbCHOM XapakTepucTHKHU h(t).
10. HaxokaeHue BBIXOJTHOTO CUTHAJIA C TIOMOIIBIO
YaCTOTHOM XapakTepuctuku K(jm).
11. quckpern3zanusi aHaIOTOBOTO CUTHAJIA.
Teopema KorenbHukoBa.
12. Tuckpetnzanusi NEPUOIUYECKUX CUTHAIIOB.
Huckpernoe npeodpazoanue Dypne.

O 0N YA LN —
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13. JluckpeTHasi CBEpTKa CUTHAJIOB.
14. Z-npeoOpa3zoBaHre JUCKPETHBIX CUTHAJIOB.
15. KoppensumoHHbIM aHaM3 TMCKPETHBIX CUTHAJIOB.
16. ludporas GuibTpamys CUTHAIOB.
17. Peanuzarniust udpoBbIX PUILTPOB.
HepekypcuBHble GUIbTPHI.
18. Peanu3anust iupoBbIX GUILTPOB.
PexypcuBHbIe (DUITBTPBHI.

19. CpaBHeHHe U(PPOBHIX U aHAJIOTOBBIX (DHIIETPOB.
20. IIpoexTupoBaHue TMOJOCOBBIX U PEXKEKTOPHBIX (PHIBTPOB C
ucnons3oBanneM ®HY n OBY.
21. Anmapatnas peanmuzanus BUX-dunbrpa BTOoporo nopsaka gopma 1 u 2.
22. Cpaaenne KX u BUX ¢unpTpos.

1.®onx TecTOBLIX 3aJaHUH

1. Ha Bxoze uugposoro ¢puiabrpa pucyHka 1 geficrByer curaas
ngm[L:an T | mpm n =4,
X, =7 )

- %_ﬂ opi 1 <

rneoT=n/2, X=0.2.

AMHJII/ITyIla BBIXOJHOI'0O CMT'HAaJIa (l)I/IJILTpa B YCTAHOBHUBIIEMCSI PEKUME
paBHa ...

Pucyuok 1

c)0.4

2. Ha pucyHke npuBe/ieHa UMIYJIbCHASI XaPAKTEPUCTUKA IIUPPOBOTO
¢punsTpa. Kodppuuuenr nepesaun ¢puiabTpa Ha YacToTe, pABHOH YeTBEPTH
YacTOThl JUCKPETU3ALUM, PABEH .....

h,
i-

T T R *
d 1 j 3 4 n
al___

e) 2
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3. @a30Bblii CIBUT, BHOCUMbI HM(POBLIM GWILTPOM pUCYHKa 1, Ha
4acToTre, PABHOM YeTBEPTH YaCTOThI AMCKPETH3ALUH, PABEH ...

L )

g

1=A%)

Pueymox 1

c)0

4. ®a30Bblil CABUT, BHOCUMBIil JIUHUEH 32/1epKKU PUCYHKaA 1, Ha yacToTe,

paBHOﬁ YETBEPTHU YaCTOThI INCKPETU3AIINNA, PABEH ...

-1 -1 -1
Z Z Z

—4 e .- _h

X ¥n

5. Koappuument nepenaum (Moay/ib KOMILIEKCHOT0 K03 puumenra
nepeaayu) uudposoro GpuiabTpa pucyHka 1 Ha yacrore, paBHOM YeTBEPTH
YacTOThI JUCKPETU3ALUH, PABEH ...

En T q}'}}li

Z-l

Pucyhok 1

e)\E

6. da30Bblii CIBUT, BHOCUMBbI I POoBbIM GUIBTPOM pUCYHKA 1, Ha
4acToTe, pPABHOM YeTBEPTH YACTOThI AMCKPETU3AllMU, PABEH ...

Xa (s
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Ei) w4

7. ®a30BbIi CIBUT, BHOCUMBIii JIMHHUEH 32/1ep:KKM pucyHKa 1, Ha yacToTe,
PAaBHOM 4YeTBEPTH YaCTOTHI AUCKPETU3ALUHU, PABEH ...

g Ya

Pucyros 1

a) -2

8. Ha Bxoje uudgpoBoii JJuHNYU 3a/1epKKH pucyHKa 1 neiicTByeT
CHHYCOMJAJIbHBIN CUTHAJ Xn ¢ AMILIMTY/101, PABHOM eUHMIIE. AMILJIUTY/Ia
BbIXO/JHOI'0 CUT'HAJIA Yn B YCTAHOBUBIIEMCS PesKUMeE PaBHA

-1 -1 -1 -1
z Z z z
— g = e .
Xy ¥a
Pucvaok |
d) 1

9. Kosdppuunent nepenaun uudposoro ¢puiabTpa pucyHka 1 Ha yacrore,
PABHOM YeTBEPTH YACTOThI JUCKPETU3ALUY, PABEH ...

Xn 1! ,{j]::}\ ¥n "

En2

Pucynox 1

e) 2

10. Koa¢ppunment nepenaun (Moayjib KOMILIEKCHOTO K03 uiueHTa
nepeaaun) nudposoro GpuabTpa pUCyHKa 1 HA YACTOTEe, PABHOH YeTBEPTH
YacTOThl JUCKPETU3ALUM, PABEH ...
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c)ﬂE

11. Cucremuas ¢pynxuus undposoro puILTPa onpeseiseTcsi COOTHOLIEHHEM
Hizi=1-2z"+z"".

®a30BbIi CABUI, BHOCUMbIH 3TUM (PMJIBTPOM, HA YACTOTE, PABHON Y€TBEPTH
YacTOThI JUCKPETH3allUH, PABEH ...

a) 52

12. Ha pucynke 1 noka3aH cnieKTp CHI'HAJIA HA BXO/le JUCKPeTU3aTopa.
Yacrora guckperuzanum paBia 16 kl'o.

CrnekTp CUrHaJjia Ha BbIX0/le JUCKPeTU3aTOopPa B MHTEPBaJje YacTOT OT HYJIS /10
MOJIOBUHBI YACTOTHI IUCKPETU3AIUM NTPUBEIeH HA PUCYHKE ...

. >
500 503 iy

Pucyuox 1

e P8 5

a) Pné;fHOK 2a

13. Cucremuast pyHkuus (u(ppoBoro pujbLTpa ONUCHLIBAETCS COOTHOIIEHHEM

Hz)=—
I+427 e 1>A>0.

Kos¢punuent nepenaun puiabTpa HA 4ACTOTE, PABHOM YeTBEPTH YaCTOThI
AMCKPETU3aLNH, PABEH ...

e)l

14. Ha Bxoae ¢puabTpa pucyHka 1 geiicTByeT CHrHAJ
%, = Xsin[2afeT }
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rae f=10 MI'u, X=0.1, Ty — nnrepBan guckperuzanun. Yacrora
auckperuzanuu F1=40MI 1.
AMIUTMTY/IA BBIXOJTHOTO CUTHAJIA B YCTAHOBUBIIEMCS pexxknme npu A = (0.9
paBHa ...

f_T_‘\

R VP A ”

z-l

]

-1

A 2

<

Pucyaok 1

c)1

15. Ha pucyHke npuBeJeHa UMITYJIbCHAS XapaKTePUCTUKA HU(POBOro
¢punbTpa. Kodppuuuenr nepesaun ¢puiabTpa Ha YacTrore, pPABHOH OJHOMU
BOCBMOM YaCTOTHI JMCKPETU3ALMH, PABEH ...

a)*-E

16. Cucremuasi pyHkuust uuppoBoro pujbLTpa ONUCHLIBAECTCHA COOTHOIIEHHEM
i

Hiz)= ———.

I+A27 e 1>A>0.

®a30BbIi CABUI, BHOCUMBII HM(PPOBBIM PUIBTPOM, HA YACTOTE, PABHOM

YeTBEPTH YACTOThI IUCKPETU3ALUM, PABEH ...

a)0

17. Koa¢ppuuuent nepenauu uudposoro puiabTpa pucynka 1 nis
NMOCTOSIHHOM COCTABJISIIONIE BXOJAHOI0 CUrHaJa npu A = -0.9 paBeH ...
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Pucyros 1

c) 10

18. Koa¢ppunueHt nepenayu ¢puiabtpa pucynka 1 Ha yacrore 1 MI'u npu
yacrTore guckperuzanuu 8 MI'n paBeH ...

P

Pucynor 1

a)0

19. d®a3oBblii cIBUT, BHOCUMBbIH HM(PPOBLIM GUILTPOM pHCYHKa 1, Ha
4acToTre, PABHOM YeTBEPTH YaCTOTHI AMCKPETU3ALMHU, PABEH ...

En T q}'}}li

Z-l

Pucyhok 1

e) —fid

20. da30Bblil CABUT, BHOCUMBbIi HM(PPOBbIM GUIBTPOM pUCYHKA 1 HaA YacTOTE
2 MI'u npu yacrore nuckperusanuu 8 MI'u, paseH ...

—

Z—‘I-

Pucyrok 1

a)0
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21. Koagduuuent nepeaaun uugposoro puiabrpa pucynka 1 qis
NMOCTOSHHOM COCTABJIAIOLIECH BXOAHOI0 CUTHAJIA PABeH ....

Xn T ('_""I_"\‘ ¥n "

En2

Pucynox 1

a)0

22. Ko dunuent nepeaauu uudposoro pujbTpa pucynka 1 Ha yacrore,
PABHOI YeTBEPTH YACTOTHI JUCKPETU3AIUH, PABEH ...

An T {"_|'"'_'\-|i ¥n >

-
i

Pucynox 1

a)0

23. da30BbIii CABUT, BHOCMMBIii TUHHEH 3a1ep:KKH pucyHKka 1, Ha yacToTe,
PAaBHOI YeTBEPTH YACTOTHI JMCKPETU3ALMH, PABEH ...

-1 -1 -1 -1
z Z z A
™ s T B -

Xq Ya

Pucyaox 1

c)0

24. Kospdunuent nepenauu uudposoro puiabrpa pucyHka 1 Ha yacrore,
PABHOI MOJI0OBUHE YACTOTHI JUCKPETU3AIUH, PABEH ...

En T q‘_"\\ ¥n >

En2

Pucynox 1

e)0
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25. Koagdunuent nepeaaun uugposoro puabrpa pucynka 1 qias
NMOCTOSHHOM COCTABJIAIOLIEH BXOAHOI0 CUTHAJIA PaBeH ...

Xa (s

Pucynok 1

a) 2

26. CucremHas pyHkuus nuudpoBoro GuiabTpa onpeaeasieTcsi COOTHOMIEHHEM
Hizi=1-2z"+z27"

Kosppuuuenr nepexaum (MoayJib KOMILIEKCHOT0 KO3 duumenTa nepegaun)
(¢uabTpa HA yacTOTE, PABHOM YeTBEPTU YACTOTHI JUCKPETU3AIUU, PABEH ...

a) 2

b127. Ha pucyHke npuBeaeHAa UMIYJbCHAS XapaKTePUCTHKA LM PPOBOro
¢punbTpa. Kodppuuuenr nepenaun ¢puiabTpa Ha yacTrore, pABHOM YeTBEPTH
YacTOThl JUCKPETU3AUU, PABEH ...

a)0

28. Koapdunuent nepeaaun uudponoro puiasrTpa pucynka 1 nis
MOCTOSIHHOM COCTaBJIsIIONIeli BXOJHOI0 CUTHAJIA PABEH ...

En

c)0

29. CucremHast pynkuusi ungpoBoro puibTpa ONUCHIBAETCS COOTHOIIEHHEM
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i
AT e A=0.99.
Kosgppuuuent nepenaun puaibTpa HAa 4aCTOTE, PABHOM YeTBEPTH YACTOThI

AUCKPETH3AIUH, PABEH ...
a) 100

Hiz) =

30. Ko puument nepegaun (Moay.Jab KOMILIEKCHOT0 KO3 dpuumeHTa
nepeaa4ym) HU(PppoBoro GpuJabTpa pucyHka 1 Ha yacTroTe, paBHOM YeTBEPTH
4acToThl JUCKpeTU3aum, npu A =-0.999 pasen ...
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