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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

esn ocBOCHUA Yy4eOHOM TUCIUTIIUHBI:
Lenpto AUCHUIUIMHBI «AHAJIN3 CUTHAJIOB M HM300paXCHUN» SBIAETCS MPHOOpETEHUE

HaBBIKOB

pa3paboTKu

3¢ PEeKTUBHBIX

BBIYHCIIMTCIIbHBIX

COBpPEMEHHBIE METOABI IU(PPOBOIT 0OPAOOTKH CUTHAJIOB.
3axauu ocBOeHUS THCHUILIMHBI:

e YCBOUTH METOJIbI U AJITOPUTMBI aHAJIM3a CUTHAJIOB;

e TOJYYHTH MPEACTABICHIEC 00 OCHOBHBIX HAIMPABJICHUSAX PA3BUTHSI IPUKIIATHBIX
WCCIIeI0BaHMM B 001aCTH ITUGPOBOM 00paOOTKH CUTHAIOB U U300paKCHUIH;

e M3yYUTh MAaTEMaTUYECKUE MOJICIIA CUTHAJIOB, TECOPHUIO JUCKPETHBIX JTHHEHHBIX CUCTEM
CTaTUCTHYECKYI0 00pabOTKy ¥ U(POBYIO (PUIBTPAIMIO TUCKPETHBIX CUTHAIIOB.

AJIrOPpUTMOB,

HCIIOJIb3YIOIUX

[TnaHupyemMbIMU pe3yJabTaTaMy O0yYCHUs 110 TUCHUILIHHE (MOIYJIO), SIBISFOTCS 3HAHUS,
YMEHMsI, HaBbIKU. [lepeueHp IIaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BATENIbHOM MPOrpaMMBl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3ynbTaTe U3YyYeHUS TUCIUTUIMHBI (MOIYIIS)

Pe3ynpraThl 00y4eHUs 110 AUCIUIUINHE
Konm Konu
Ha3zBanne (hopmynupoBKa
OIIOII BO, dopmyupoBka HHIUKATOpa Kox
COKpalieHHOe KOMIIETEHIIHH JOCTHKEHUS pe3yinb DopmynupoBKa pe3ysbTaTa
KOMITETEHIINN
TaTa
09.04.03 TIKB-1 : Criocoben | ITIKB-1.1x: PJI1 3Hanne | 3HaHWE OCHOBHBIX METOIIOB
«[IpuknagHas | mcnome3oBaTh U Hccnenyer n 00paboTKN CUTHAIIOB U
nHopmaTnka» | pa3BUBaTh METONBI | AHAIU3UPYET n300pakeHUH
(M-I11) HAYYHBIX CYIIECTBYIOIIHE U PIA1 | YMenue | YMeHue npuMeHsTh
HccleJOBaHUH U paspabaTbIBaeT MaTeMaTHYeCKHUE 3HAHUS B
UHCTpYMEHTapHs B HOBBIEC METO/IbI 3a7adax O6pa6OTKI/I
obactu Hay4YHBIX CHTHAJIOB M U300pakeHN I
MHTEJIICKTYaJIbHOTO | HCCIIeI0BAHUH " P12 Hapeix | HaBpik pa3paboTKu HOBBIX
aHanM3a JaHHBIX U | HHCTpYMEHTapuii B METOJIOB aHAIM3a 1
MHTEJJIEKTYaJ bHBIX | obnacTu 06paBOTKH CHTHAIIOB 1
cucTeM MHTEJJIEKTYaIbHOTO U300pakeHn i
aHaJIN3a JJAHHBIX
TIKB-1.2x : PJI1 3HaHue | 3HaHHWEe OCHOBHBIX METOJIOB
PaspabatsiBacT 00pabOTKH CUTHAJIOB U
HHCTpYMEHTapUil B M300pasKeHIH
o0nactu PI1 Hagbix | Brnagenue meronamu
MHTEJJIEKTYaIbHBIX penodpadboTkH, 00padOTKH
CUCTEM M aHaJIN3a CUTHAJIOB
P12 3HaHue | 3HaHHE MOAXO0B K
pa3paboTKe HOBBIX METOIOB
aHanu3a u 00paboTKu
CUTHAJIOB U H300paKeHUH
P2 Hagpix | HaBbik pa3paboTku HOBBIX
METOJIOB aHaJIn3a !
00paboOTKN CUTHAJIOB H
H300paKEeHUI

B nmponecce OCBOCHUA OUCHUINIMHBI PEINAOTCA 3aJadd BOCIIMTAHUA TAPMOHUYHO

Pa3BUTOM, MATPUOTUYHOW M COLMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKUX JTyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Ta0Omure 1.2.



Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCTIUTAHUS

BocnurarenabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

CucteMHOE MEIIICHHE

CDOpMI/IpOBaHI/Ie OCO3HaHus ICHHOCTHU CrocoOHOCTh HaXOJUTh,

I'ymanusm
HAyYHOTO MUPOBO33PEHUSI U KPUTHIECKOTO . aHAIM3UPOBATh U
Co3unmaTensHBIN TPy
MBIIITICHHS CTPYKTYPHPOBATh
HHPOPMALIHIO

(I)OpMI/IPOBaHl/Ie KOMMYHUHKATUBHbLIX HABBIKOB U KYJbTYPbI 0o0IIeHusT

CDOpMI/IpOBaHI/Ie HaBbIKOB Hy6J'II/I‘IHOFO Bzaumonomoris u YMmenue pa60TaTI> B KOMaHAC U
BBICTYIJICHUSA U MPE3CHTALIUU CBOUX uaeu B3aMOYBAaKCHUE B3aUMOIIOMOIIb

2 Mecto aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

Jlycuu niamHa OTHOCUTCS K o0s3arensHoi yactu 6ioka 1 Juctmmmnel (Moaynn)

BxomHbIME TpeOOBaHUSMHU, HEOOXOIUMBIMH JUISI OCBOCHHUS JHUCUUILUIMHBI, SBJISCTCS
HaIMYUe y 00y4aroluxcs KOMIETeHIUH, COOPMUPOBAHHBIX TIPU U3YyYEHUH AUCIUILIUH «MeTo1b
CTATUCTUYECKOTO aHAJIM3a U MPOTHO3UPOBAHMS Ha si3bIKe R», «MeToapl MaIMHHOTO 00y4YeHUs,
«Umwxenepust 3HaHUi», «CucTeMbl, OCHOBaHHbIE Ha 3HaHUAX», «TexHomoruum cbopa u
MpeABapUTEIILHON 00paOOTKU JaHHBIX .

3. O0bem AuCHUNIMHBI (MOAYJIS)

O06bemM UCHUIUIMHBI (MOAYJISl) B 3a4€THBIX €IWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKHX YacoB, BBIJEIEHHBIX HAa KOHTAKTHYIO paboTy ¢ oOydarommumucs (o BHIaM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO pabOTy, IPUBEEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
Cemectp €MKOCTb
Hassarne ((?g Pl\:_‘ Hacrs H(JIOI/I(iO)c AynuropHas Breayn- CPC T:TI;L;?
OIIOIT BO Hz;; VII 3 (Dg)p YAHTOP TOpHast -
03(130’) 3.E.) Bcero
nek. | npak. | ma6. | IMTA | KCP
09.04.03
Tpukmnagnas 0D0 MO1.b 3 4 25 8 16 0 1 0 119 €]
HH(pOpPMATHKA

4 CTpyKTypa U co/iepKaHue M CUMILITUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) nist OPO

Temarnueckuil IaH, OTPAKAIOUIUI COJAEp)KAaHUE AMCLUMILIMHBI (IIEPEYEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIJIaHOM, NpHBeJieH B Tabmule 3.1



Tabnuua 3.1 — Pa3aens! JUCHUUIUIMHBL (MOIYJIs), BUIBI Y4€OHOU AEATETBHOCTH M (POPMBI
TeKkyuero Koutpois st OO

Konx pe- Koi-Bo "acoB, 0TBeJeHHOE Ha
dopma
Ne HazBanue Temsl 3ynbTara
Jlex IIpaxt J1a6 CPC TEKYILEro KOHTPOJIA
00y4eHus
Beenenne. OcHOBHEIE
1 | mousTHA Teopuu 06pabOTKH Pa1 2 0 0 12 Tect
CHTHAJIOB
HacToTHO-BpEMEHHbIE
2 P P/I2 2 0 0 10 | Teer
peoOpa3oBaHusl CUTHAIOB
DNeMeHThl MaTeMaTH4eCcKon
3 | cratuctuxu B TeOpun Pa1 2 0 0 10 Tect
00pabOTKH CHTHAIOB
4 | Ananus nzobpaxenuit P2 2 0 0 10 Tect
Hccnenosarine OTYET O BBITOJHECHHOM
5 | mpeobpazosanns Pypre B Pa1 0 3 0 12 Y
MIPaKTHYECKOMY 3aJaHHI0
3ajaye aHaJIHM3a CUTHAJIOB
KopemnsimuoHHbEIe METOIHI B OTYET O BBHITTOJTHEHHOM
g | open A P11, PJI1 0 3 0 12 y
00pabOTKE CUTHAJIOB MIPAKTUUECKOMY 3aTaHUIO
HccnenoBanue 1udpoBbIX OTYET O BBHITOJIHECHHOM
7 A widp Pl 0 3 0 12 y
(GHUIBTPOB MIPAKTHYECKOMY 33TaHHIO
Auau3 usobpaxernii ¢ OTYET O BBIOJIHECHHOM
8 | momorpio anropuT™MoOB P11 0 3 0 12 Y
MPaKTHYECKOMY 3aaHHI0
00paboTKH
O06paboTka n300pakeHui ¢ OTYET O BBIIIOJIHEHHOM
9 | o 2OOPaXEE PJI1, P/I2 0 4 0 20 Y
HIOMOLIBIO HelpoceTeit IPaKTHYECKOMY 3aJaHHI0
Hroro no Tadune 8 16 0 110

4.2 Copep:xanue pa3aejioB U TeM AUCHHILTHHBI (Moayas) aisas ODPO

Tema 1 Bseoenue. OcnosHble NOHAMUSA Meopuu 00PaAdOMKU CUCHAIO8.

Conepxxanne Tembl: 1.1. Knaccudukanus curHajioB W crocoObl uX omucaHus. 1.2.
WubopMaTuBHBIE XapaKTEPUCTHKH JICTCPMUHUPOBAHHBIX CHUTHAIOB (DHEPIHs, MOIIHOCTD,
MOMEHTBI, aBTOKOPPEISIIIHOHHAs (QYHKIUS, CIIEKTpaibHbIi cocTaB). 1.3. [lapMoHMUeckuii aHanus
HUMITYJIbCHOM TIocieIoBaTeIbHOCTH. CKBaXXHOCTH, MeaHp, 2P deKTHBHAS MHUPUHA CIIEKTpa, Oa3a
curHana. 1.4. Ilponecc auckpeTu3aluu CUTHAIOB (aHanoro-mudposoe nmpeoOpasoBanue). 1.5.
Cnextp. Cnekrpanbublii aHanus. 1.6. Kencrp. KencrpansHoe npeodpaszosanue. 1.7. JIBymepHbIit
KOMIUTEKCHBIN KercTp. 1.8. BoccTaHOBIEHHE aHATOrOBOTO CUTHAja MO MHOKECTBY OTCYETOB.
Teopema KorenbHukoBa. Hacrora HalikBucra. AnnacuHr.

@opMBl U METOJBI TPOBEACHHS 3aHATHA MO TeMe, MpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOIuH: JIeKus.

Bunbr caMmocTosTebHON OJITOTOBKY CTYAEHTOB IO TeMe: MOJATOTOBKA K TECTUPOBAHUIO.

Tema 2 Yacmomno-8pemernnvle npeobpaz08aHus CUSHALO8.

Conepxxanne Ttembl: 3.1 IlpeoOpazoBanue Dypre. CpoiictBa. 3.2. JlucKpeTHOE
npeoOpa3oBanue @ypre. OCHOBHBIE CBOWCTBAa JUCKpeTHOro mnpeoOpa3oBanusi dDypse
JUCKPETU30BaHHOTO curHaia. 3.3. Vcnonb3oBaHue TUCKpPETHOro InpeoOpazoBanus Pypwe 1
BOCCTAHOBJICHHSI MUCXOJHOTO CHUTHAJIA M JUISl BBIYMCIICHHUS OTCUYETOB «HEMPEPBIBHOTO» CIIEKTpa
(uHTEpTIONAMA CcriekTpa). 3.4. Bpluucienue JIMHEWHOW CBEPTKU TPH TIOMOIIU JUCKPETHOTO
npeoOpazoBanus Oypoe. 3.5. Db ekt «pacTekaHus» CreKTpa U BecoBble QYHKIMHU (OKHA). 3.6.
Anroput™bl  ObicTporo  mpeoOpazoBanus @Dypee. 3.7. OrpaHudeHHs] ¥ HEIOCTATKH
npeoOpazoBanusi @ypwe. I[IpobGieMbl YacCTOTHO-BPEMEHHOM JIOKAIM3alMM HECTAllMOHAPHBIX
curHaios. 3.8. OxonHoe npeodpazoBanue Dypee. 3.9. J[ByMepHOE AUCKPETHOE TIPeOOpa3zoBaHue
Oypre. 3.10. [luckpetHoe KocuHycHoe TmpeoOpasoBanue. CBoiictBa. 3.11. JIBymepHoe
JTUCKPETHOE KOCUHYCHOE npeoOpa3oBanue. 3.12. BeliBner-npeodbpazoBanue. bazucueie GpyHkunu
HEMpephIBHOTO  BeiBneT-npeodpazoBanusa. 3.13. JluckperHoe BelBieT-ipeoOpa3oBaHUeE.
CaotictBa. 3.14. KpatHomacuitaOHoe mpencraBieHue curHaioB. 3.15. CkeMHT-QyHKUMS U



MaTepuHCKHii BeliBier. 3.16. BeiiBnerst Xaapa, JloOemm, Mopne. 3.17. BeicTpoe BeliBier-
npeoOpazoBanue (anroputM Mama). 3.18. JIBymepHOe TuCKpeTHOE BEHBIIET-TIpeoOpa3OBaHUeE.
@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TexXHoJoruu: Jlekuus.
Buzpl caMmocTosTenbHON MOATOTOBKY CTYIEHTOB MO TEME: MOJTOTOBKA K TECTHPOBAHUIO.

Tema 3 Dnemenmvr Mamemamudeckou CMamucmuKky 6 meopuu 06pabomKu CUSHAN08.

Conepxxanne Tembl: 2.1. CroxacTuueckas MOJCIb CHUTHAIOB M HM300pakKeHHI
(craTcTHUecKUi aHCaMOJIb, COBMECTHOE pacHpenesieHHe, CTaTHUCTHYEeCKUE MOMEHTHI). 2.2.
JluckpeTHble cTanMOHApHBbIC (OJHOPOIHBIC) CIydailHbIe mporecchl. 2.3. Maremarnueckoe
OXXHMJIaHWE,  CTAHJAPTHOE  OTKJIOHEHHME,  aBTOKOPPEJSIUs,  B3aUMHasg  KOPpEJSALus,
aBTokoBapuanus. 2.4. Buabl cranmoHapHOCTH CiydalHbBIX mporeccoB. 2.5. CnekrpanbHas
MJIOTHOCTh MOIIHOCTU CIIy4allHBIX TmpoleccoB. 2.6. B3auMocCBsi3b C aBTOKOBapHAIIMOHHOU
MOCJIE0BATEIbHOCThIO - Teopema Bunepa-Xunumna. 2.7. CBoilicTBa aBTOKOBapHUAaIlMOHHOMN
MOCJIEIOBATEIbHOCTH U CHEKTPAJIbHOM TIJIOTHOCTH MOIIHOCTH CTAllMOHAPHBIX CIIY4alHBIX
MPOLIECCOB.

®opMbl U METOABI MPOBEICHUS 3aHATHH IO TEeMe, IMPUMEHsSEMble 00pa30BaTEIbHBIC
TEXHOJIOTUH: JICKIIUS.

Buapl camocTosTebHON TOATOTOBKY CTY/IEHTOB I10 TEME: MOATOTOBKA K TECTUPOBAHUIO.

Tema 4 Ananuz uzobpasricenuil.

Copepxanne Tembl: 5.1 MaTtemaruueckoe mMozenu uzoOpaxeHuit. 5.2. Jluckperusanus
n300pakenwuii. 5.3. KBantoBanue n3zob0paxenuid. 5.4. [lorpemrHocTé AUCKPETHOTO IPECTABICHUS
n300pakeHUi. 5.5. MeTonbl MHTEPIIOIAIMN U300pakeHuid. 5.6. JIMHeHas MpocTpaHCTBEHHAs
bunprpanus. S5.7. HenuneitHas npocTtpaHcTBeHHAs (QruibTpanus. 5.8, DWIBTPBI MOBBIIICHUS
BEPXHHUX MMPOCTPAHCTBEHHBIX 4acTOT M300paxeHus. 5.9. UactoTHas unpTpanus n300paxeHUi.
5.10. Ananu3 OuHapHbIX n300paxeHuit. 5.11. AHanu3 TEKCTYPHBIX U300PAKEHUI.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TeXHOJOTHM: JIeKius.

Bunel caMocTosATENBHON OATOTOBKU CTYAEHTOB 10 TEME: MOATOTOBKA K TECTUPOBAHHUIO.

Tema 5 Hccneoosanue npeobpazosanus @ypve 6 3adaue ananusa CUSHAI08.

Copepxanne tembl: 2.1. JluckperHoe mpeoOpazoBaHue Pypre IETEPMUHHPOBAHHOIO
NEPUOANYECKOr0 CHUrHayna. 2.2. MareMaTudeckoe OKUIaHWE, CTaHIApTHOE OTKJIOHEHHUE,
AaBTOKOppEJSALMS, aBTOKOBapHalus KOIPPUIMEHTOB JIUCKpeTHOro mnpeolOpa3oBaHus Pypbe
JIETEPMUHHAPOBAHHOIO TepHoauyeckoro curHana. 2.3. JluckperHoe mnpeoOpa3zoBanue Dypbe
JETEPMUHUPOBAHHOTO KBa3UIEPUOANYECKOr0 curHana. 2.4.. MaremaTuueckoe OXUIaHHE,
CTaHJApTHOE OTKJIOHEHHE, AaBTOKOPPEJALMs, aBTOKOBapHalus KOA(PQPHUIHMEHTOB TUCKPETHOIO
npeoOpazoBanust Dypbe JETEPMUHUPOBAHHOTO KBA3UIIEPHUOANUECKOTO curHana. 2.5. Jluckpetnoe
npeoOpa3oBanue Dypbe HeCTalMOHAPHBIX CUTHAIOB. 2.6. Maremarudyeckoe OXHJIaHHE,
CTaH/JapTHOE OTKJIOHEHHWE, aBTOKOpPENSALUs, aBTOKOBapHalus KO3(PPHUIMEHTOB TUCKPETHOIO
npeoOpa3oBanusi dypre HecTalMoOHapHBIX cUrHajioB. 2.7. OkoHHoe mnpeoOpa3oBanue dypwe
JE€TEPMUHUPOBAHHOTO MIEPUOINYECKOr0 CUTHANA. 2.8. MaTemaTnuueckoe 0kM1aHue, CTaHAapTHOE
OTKJIOHEHHUE, AaBTOKOPPEISALUS, aBTOKOBapHalus K0d()(UIMEHTOB OKOHHOTO MpeoOpazoBaHMs
®ypbe IeTepMUHUPOBAHHOTO Mepuondeckoro curuana. 2.9. OxonHoe npeoopasoanue Oypobe
JETEPMUHUPOBAHHOTO KBazuIepuoaudeckoro cur"ana. 2.10.. MaremaTuueckoe OXUAAHUE,
CTaH/JapTHOE OTKJIOHEHHUE, AaBTOKOppPENAlus, aBTOKoBapuanus Kod3()(UINEHTOB OKOHHOIO
npeoOpa3oBanusi Oypre 1eTEPMUHUPOBAHHOTO KBas3umnepuouueckoro curnana. 2.11. OkoHnHoe
npeoOpa3zoBanne Dypre HecTalMOHAPHBIX cuUTHAIOB. 2.12. MaremaTtudeckoe OXuJaHUE,
CTaHJApTHOE OTKJIOHEHHE, aBTOKOPPENLHNs, AaBTOKOBapualus Kod3((QUIMEHTOB OKOHHOTO
npeoOpazoBanust Oypre HECTAIMOHAPHBIX CUTHAJIOB. 2.13. CrieKkTpanbHasi INIOTHOCTh MOIITHOCTH
JETEPMUHUPOBAHHOTO Nepuoanueckoro curHana 2.14. CnekrpanbHas IUIOTHOCTb MOIIHOCTH



JETEPMUHUPOBAHHOIO  KBazumepuoaudeckoro cur"ana 2.15. CpoekrpainbHas IUIOTHOCTb
MOIITHOCTH HECTALIMOHAPHBIX CUTHAJIOB.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: TTPAKTHKA.

Bunel camocTosTENbHONM TOArOTOBKM CTYAEHTOB IO TEME: HAlHUCaHUE OT4eTa K
IPAaKTUYECKOMY 3aJJaHHIO.

Tema 6 Kopensyuonuvle memoowvl 8 06pabomke CucHa108.

Copepxanune TeMmbl: 4.1 KencrpanbHoe mpeoOpa3oBaHUE JETEPMUHHUPOBAHHOIO
nepuoandeckoro curHana. 4.2. Marematudyeckoe OXUJaHHE, CTaHIAPTHOE OTKJIOHEHHE,
ABTOKOPPEISALIS, aBTOKOBapwamus  KOAX(PQPUIMEHTOB  KEMCTPAaTbHOrO  MIpeodpazoBaHUs
JEeTePMUHUPOBAHHOTO Tnepuoanueckoro curHana. 4.3. KencrpanbHoe mpeoOpa3oBaHue
JeTEPMUHAPOBAHHOTO KBa3UMEpHOJUUECKoro curHaina. 4.4. MarteMaTH4ecKkoe OXHJaHHe,
CTaH/JapTHOE OTKJIOHEHHUE, aBTOKOPPENSAIHs, aBTOKOBapualus Ko3()pPHUIIMEHTOB KemcTpalbHOTO
npeoOpa3oBaHus JETEPMUHUPOBAHHOIO KBazumnepuomuueckoro curnana. 4.5. KemncrpanbHoe
npeoOpa3oBaHre HECTAIMOHAPHBIX CUTHANOB. 4.6. MaremaTuueckoe OXHJIaHUE, CTaHIapTHOE
OTKJIOHEHHE, aBTOKOPPEIISIIHS, aBTOKOBapuamusi  KOX(PQPHUIHMEHTOB  KENCTPAIBLHOTO
npeoOpa3oBaHrs HECTAlMOHAPHBIX curHanoB. 4.7. ChekTpainpHas IUIOTHOCTh MOIIHOCTH
JNETEPMUHUPOBAHHOTO Tieproanyeckoro curHaiga 4.8. CrnexkTpalibHas IUIOTHOCTh MOIIHOCTHU
JETePMUHUPOBAHHOTO KBazuIepuoauyeckoro curuana 4.9. CrnekrpaibHas IIOTHOCTh MOIIIHOCTH
HECTAIMOHAPHBIX CHTHAJIOB.

@opMbl U METOJBI MPOBEICHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: TPAKTHKA.

Bunel camocTosiTenbHOW TOATOTOBKM CTYACHTOB IO TEMe: HalHucaHue OT4eTra K
NPaKTUYECKOMY 33JJaHHIO.

Tema 7 Uccnedosanue yugposuix purbmpos.

Conepxanue TeMbl: 6.1. @uiabTpalys HECTAIIMOHAPHBIX CUTHAJIOB. 6.2. MaTemMaTudeckoe
OXXHJaHWE, CTAaHIAPTHOEC OTKIOHCHHE, aBTOKOPPEISIUsS, aBTOKOBApHAIUs OT(IILTPOBAHHBIX
HECTAallMOHApHBIX CUTHAIOB. 6.3. CrHekTpajibHasg IJIOTHOCTh MOIIHOCTH HECTAllMOHAPHBIX
CHTHAJIOB .

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: TIPAKTUKA.

Buabl camocTOATENbHONW MOATOTOBKM CTYAEHTOB [0 TEME: HAlMCaHHE OT4eTa K
MPaKTUYECKOMY 3aJIaHUIO.

Tema 8 Ananu3z uzodpasicenuii ¢ NOMOWBIO ANCOPUMMOE 0OPAOOMKU.

Conepxxanue Tembl: ABTOMaTHueckas o0paboTka u300pakeHMH. PuiIbTpanus
nzoOpaxenuil. Pa3neneHne Ha KaHaibl, LBETOBblE cXeMmbl. MeToasl mnpeodOpazoBaHuUit
n3o0paxkenuil. JIuHelHas mpocTpaHCTBeHHas (uiubTpanus u3o0pakeHus. HenuHelinas
MpocTpaHCTBeHHAs GuibTpaius nzoopaxkenus. Curma-¢uinstp. HenmnueliHnas nmpocTpaHCTBEHHAs
¢buibTpanus nzodpaxenus. Menuanusiil puinbTp. Henmnuelinas npoctpancTBeHHas (GUIbTpaLHsL.
OWIbTP MOBBILIEHUS BEPXHUX TPOCTPAHCTBEHHBIX YaCTOT U300pakeHus. YactoTHast puiabTpanus
uzo0paxkenuss.  HuskowactorHele  ¢unbTpel.  YacToTHass — QuiIbTpanus  U300pa)KeHHUS.
BricokoyacToTHbIE (QUIBTPHI.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: MPAKTHKA.

Bunel caMoCTOATENbHONM TOATOTOBKM CTYAEHTOB IO TEME: HAlMCAaHUE OT4eTa K
MPAKTUYECKOMY 3a/1aHUIO.

Tema 9 Obpabomra uzobpasxceHuti ¢ NOMOWbIO Helupocemell.



Copepxanrie TeMbl: MeTonbl pabOThl U W300pAKEHHUSIMH C TIOMOIIBIO HEHpPOCETEeH.
Ceprounsie Heupocetu. IlocTpoeHue HeWpoceTH g KiaacCHUKAIMU  H300paKCHHM.
[Toctpoenue cereld nns mpeoOpa3oBanmii M300pakeHuil. Hammcanue coOCTBEHHOH ceTw,
MOJIFOTOBKA BHIOOPKU /17151 O0yUYeHUSs!, aHATIU3 PE3yIbTaTOB PabOThl HEHPOCETH.

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, MpPUMEHseMble 00pa30BaTENIbHBIC
TEXHOJIOTUH: MPAKTUKA.

BI/II[BI CaMOCTOSITCIbHOM MNOATOTOBKHU CTYACHTOB II0 TCME: HAIMMCAHUC OTUYCTAa K
MPAKTUYECKOMY 3a/1aHUIO.

5 Meroauyeckue YyKa3aHusl JAJIs1 OOYYAIOIIMXCS MO0 HU3YYEHHID W Ppeau3anuu
AUCHHUIJIMHBI (MOLYJIs1)

5.1 MerToanyeckne peKOMEHAAIUH OOYYalOIIMMCH 10 M3YYeHHI0 IMCHUILUIMHBI W 10
o0ecrneyeHNI0 CAMOCTOATEILHOI PadoThI

[IpakTryeckyro paboTy clieAyeT IPOBOAUTH B KOMIIBIOTEPHOM KJIACCE C MYJIbTUMEIUIHHBIM
000pyIOBaHUEM, HCIOJIB3YS OPUTHHAIBHYI0 METOAMKY U TPO(ECCHOHAIBHBIC MPOTPAMMBIL.
MOo’KHO peKOMEHA0BaTh YCTaHOBKY OPUI'MHAJIBHBIX IIporpaMM Ha IIK cTyneHTOB M BBIOJIHATH
psn 3amad qoma. B 5ToMm ciydae B Kilacce OCHOBHOE BHUMAHHME KOHLEHTPUPYETCS HA METOJUKE
UCIIOJIb30BaHUs Ha3BaHHBIX IIPOIPAMM U aHAJIU3€ MTOJYYCHHBIX PE3YJILTATOB

5.2 OcobeHHocTn opraHu3auuu oO0y4YeHUsl I JIML € OrPAHMYEHHBIMH BO3MOKHOCTSIMH
310POBbSl H HHBAJIH/I0B

[Tpu HEOOXOIUMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUI C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH
3JI0POBbS U MHBAITHJIOB (I10 3asBICHUIO O0YUYAIOMIETOCs ) MPEAOCTABISICTCS yaeOHas
UH(pOpMaIUs B IOCTYITHBIX (hOpMax ¢ YUETOM UX WHAUBUAYATbHBIX IICUXOPU3NICCKUX
OCOOCHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBETMUEHHBIM LIPUPTOM; B popMme
NIEKTPOHHOIO  JOKYMEHTAa; UHAVBUAYAJIBHBIE  KOHCYJbTAalUM  C  IPHUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUsI, KOHCYIbTALIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JIBUTATEIILHOTO afnmapara: B ne4atHoit opme; B hpopme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHBIE 3a/JaHUS, KOHCYJIBTALlUU U JIp.

6 ®oHj OLEHOYHBIX CPeACTB JJIf NMPOBeIeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTTrecTanuy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

B coorBerctBun ¢ tpeboBanusmu DPI'OC BO mis arrecranmmm oOydyarommxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUIAHUPYEMBIM pe3yibTaTaM OOYYEeHHS TI10
JTUCIUTIINHE (MOIYJTIO) CO3/aHbl (POH/IBI OIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOJILHBIC 3a/IaHMUS,
METOJMYECKUE MaTepUalibl, OINPEACIAIONIME MPOUEAYPhl OLEHHUBAHUS 3HAHWUM, YMEHHUU U
HAaBBIKOB, a TAK)KE KPUTEPHUH U TTOKA3aTEIH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHWM, YMEHU, HABBIKOB
U XapakTepu3ywlnue OdTambl (HOPMHUPOBAHHS KOMIIETEHIMH B  MPOILIECCE OCBOSHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeactasieHsl B [Ipunoxenun 1.



7 Y4eOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecredyeHue JUCIUIIINHBI (MOTYJIs1)

7.1 Ocnoenas numepamypa

1. bopucoa, M. B. Kommnerorepnoe 3penme. lludpoBas o00paboTka u aHanmm3
u300paxkenwuii : yuebnoe nocobue / M. B. bopucosa. — Hosocubupck : HI'TY, 2022. — 163 c.
— ISBN 978-5-7782-4851-9. — TekcT : anmekTpoHHBIN / JIaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/404522 (mata obpamenus: 25.05.2026). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

2. Koznos, 1. M. Lludposas o6paboTka curHanos. KoHcnekT nekuuii : yaeOHOE mocodue
/ 1. M. KoznoB. — HoBocubupck : HI'TY, 2023. — 132 c. — ISBN 978-5-7782-4969-1. —
Texkct : onexTpoHHslii / Jlamb @  dJIEKTpOHHO-OMOnmWoTewHas cuctema. —  URL:
https://e.lanbook.com/book/404672 (mara oOpamenus: 25.05.2026). — Pexum goctyna: s
aBTOPU3. II0JI30BATEIICH.

3. CrapuxoBckuii, A. 1. lludpoBas o6padoTka curHanoB : yueOHOe mocooue / A. .
Crapukosckuii, H. A. Crapukosckas, E. B. ConnaroB. — Mocksa : PTY MUP3OA, 2023 — Yacte
2— 2023. — 120 c.— ISBN 978-5-7339-1682-8. — TekcT : anekTpoHHbIH // JIaHb : 37IEKTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/329009 (mata oOpameHus:
25.05.2026). — Pexxum moctyma: i aBTOPH3. MOJIb30BATEICH.

7.2 Jlonoanumensvhasa numepamypa

1. T'ypukos, C. P. OcHOBBI anropuTMu3anuu 1 nporpamMmupoBanus Ha Python : yueObHnoe
nocooue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2025. — 343 ¢. — (Bricmee oOpa3oBanue). -
ISBN 978-5-16-020255-6. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara obpamenus: 31.05.2026)

2. MamunaHoe o0y4yeHue ¢ ucnoib3oBanueMm Python : yuebHo-meTonuyeckoe mocodue /
cocraButenu A. B. Ocun,K. A. XamuzeB. — MockBa :-MTYCH, 2025. — 20 ¢c.— Tekcr :
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOJIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/501209 (mata oOpamenus: 25.05.2026). — Pexxum gocrtyma: uist
aBTOPU3. MOJIb30BATENCH.

3. HudpoBas oOpabOTKa CUTHATIOB : METOIWYECKHE YyKa3aHHsS / cocraButenu A. H.
[ony6unckuit [u ap.]. — Boponex : BI'TY, 2023. — 40 c. — Tekcr : snekTpoHHbI# // JIaHs :
ANIEKTPOHHO-OMOMMoTeunast cucrema. — URL: https://e.lanbook.com/book/383297 (nmara
oOpamienus: 25.05.2026). — PexxuM foctymna: i aBTOPU3. MOJIb30BaTEICH.

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI0uas npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodX00UMOCmMU):

1. DnextponHo-6ubAMOTEeUHAs cuctema "ZNANIUM.COM"

2. DrnextpoHHO-OMOMMoTeyHas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbIX - Pexxum
noctyma: http://oaji.net/

4. TIlpesupentckas Oubmuoreka uM. b.H.Enpumna (6a3a maHHBIX —pa3sTUYHBIX
npodecCHOHANIBHBIX 00acTeil) - Pexxum nocryna: https://www.prlib.ru/

5. Hudopmannonno-crpaBounas cucrema "KoncymbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/



8 MarepuajbHo-TeXHHYECKOE oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W MepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYNIECTBJIEHHH 00pPa30BaTeJbHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e Vcr.6ecn.an.nuranus Smart-UPS 3000VA

e MynbT nnpoektop Nel Panasonic PT-LX26HE

e MynsTuMenuitaelii mpoextop Nel Casio XJ-V2

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsiii Morutop LG Electronics yepHblii +K1aBUaTypa+Mbliiib
¢ CereBoii MonuTop:Hynesoii kiment Samsung SyncMaster NC240
e Ycewmrenb-pacnpenenutenb VGA/XGA Kramer VP-200
IIporpammHoe obecneueHue:

e Microsoft Windows Professional 8.1 Russian
e Python
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@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

IIKB-1 : CnocoO€eH UCII0ab30BaTh
Y pPa3BUBATh METOJIbI HAYYHBIX HCC
JICIOBAHUN ¥ HHCTPYMEHTAPHI B 00
JIACTH MHTEJUICKTYAILHOTO aHATN3a
JTAHHBIX ¥ WHTEIUICKTYaJIbHBIX CUCT
eM

09.04.03 «IIpuknanHa
s MHPOPMATHKA»
(M-IIN)

[IKB-1.1k : Mccnenyer 1 aHanu3upyeT CyLIeECTB
yIOIHe U pa3padaThiBacT HOBbIE METOBI HAY4H
BIX UCCIIEIOBAaHUH 1 MHCTPYMEHTapuil B o0sact
1 MHTEJJIEKTYaJIbHOTO aHAJIN3a JaHHbBIX

[IKB-1.2x : PazpabarbsiBacT HHCTpyMEHTapHH B
00JIaCTH MHTEJJIEKTYaJIbHBIX CUCTEM

Komnerenmus cuntaercst chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCIIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIBHOY, «XOPOIIOY, OTIUIHOY).
B ciydae oTcyTrcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAHHOM 3Tale CUUTAETCS

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus IIKB-1 «CniocoGeH ucnonbp30BaTh U pa3BUBaTh METOJIbI HAYYHBIX
UCCIICIOBAaHUN U MHCTPYMEHTApHUs B 00JIACTH HHTEJUIEKTYaJIbHOIO aHaJIN3a IaHHBIX U

HHTCIUICKTYAJIbHBIX CUCTCM>»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kputepun oneHHBaHMA pe3yabT
aToB O0yJCHUS

3HaeT OCHOBBI METOJIOB 00pado
TKU CUTHAJIOB U N300pakeHUi

YMeeT NpUMEHSITh MaTeMaTH4e
CKHe 3HaHMSA B 33/1a4ax 00padboT
KU CUTHAJIOB U M300paXKeHUi

Crioco6eH K pa3paboTKe HOBBIX
METOJIOB aHaJH3a U 00padOTKU
CHTHAJIOB M U300paskeHn i

3HaeT OCHOBBI METOJIOB 00pado
TKH CUTHAJIOB U M300paXeHUH

Bnageetr metonamu npenobpabd
OTKH, 00pabOTKH M aHAJIN3a CUT
HaJIOB

3HaeT MoaAX00B K pa3paboTke
HOBBIX METOJIOB aHaJM3a 1 00p
a0OTKH CHTHAJIOB ¥ H300pakeH
5051

Pe3ynbraThl 00y4eHuUs 10 TUCIUILIMHE
Koz u gopmymupoka unankar | Ko | Tu
opa IOCTYIKEHUS KOMIIETECHIIUN A o
pe | pe Pesynprar
3- | 3-
Ta | Ta
IIKB-1.1x : Uccnenyer u ananu Pl 31 | 3HaHWE OCHOBHBIX METOIIOB 00
3UPYeT CYIIECTBYIOIIHE H paspa | 4 aH | aDOTKH CHTHAJIOB U H300pakeH
OaThIBaeT HOBBIC METOMBI HAy4 ne | wmi
HBIX HCCIICOBAHUIA U HHCTPYME Y
HTapuil B obnacTu uHTeNIekTya | PJI | Me YMOHHE NPHMEHATE MATCMATHY
JIbHOTO aHAT3a JAHHBIX 1 [y | GCKHe 3HAHMSA B 3a51auaX 06pa6u
o OTKH CUTHAJIOB U U300paKeHUH
Pl Ha | HaBbix pa3paboTKu HOBBIX MET
2 BHI | 07OB aHanmM3a U 0OPaOOTKYU CHUT
K HAJIOB M U300paKeHUI
IIKB-1.2x : Pa3pabateiBaeT mHC Pl 31 | 3HaHHWE OCHOBHBIX METOIIOB 00
TPYMEHTapHil B 00JIaCTH MHTEI 1 aH | aDOTKH CHTHAJIOB U H300pakeH
JIEKTYaJIbHBIX CUCTEM ue | uit
PII Ha | Brnagenune meronamu npenobpa
1 BBl | OOTKM, 0OpabOTKH M aHAJH3a C
K WTHAJOB
3n 3HaHMe MOIX0JI0B K pa3paboTKe
P/ HOBBIX METOJIOB aHAJIN3a U 00p
2 ::; a0O0TKH CUTHAJIOB M U300paxeH
ui
P Ha | HaBbix pa3paboTK# HOBBIX MET
2 BBl | 0JIOB aHAJIM3a U 00OpPabOTKH CUT
K HAJIOB M U300paKeHUH

Crioco0eH Kk pa3paboTKe HOBBIX
METOIOB aHaJI3a U 00paboTKN
CHUTHAJIOB M N300pasKeHUH




3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILIAHE (MOIYITIO)

Tabnuua 3anonHseTcs B COOTBETCTBHHU ¢ paszenoM 1 PabGoueli nporpaMmbl JUCIUTUTUHEL
(Momyst).

HaumeHoBaHME OLIEHOYHOTO CPECTBA U P
KoHTponupyemble mianupyeMble pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 ®OC
yIbTaTHl 00yUYeHUS HCLHTUINHBI 5 TIpoMexyTouHas aT
Texymwmii KOHTPOJIb TecTaws
Ounas popma 0OydeHUS
PII1 3uaHue : 3HaHUE OCHOBH 1.1. Beeaenue. OCHOBHBI SK3AMEH B VCTHOI
BIX METOJIOB 00paboTKH ¢ | e moHsATHA Teopun obpado | Ompoc (bopme y
UTHAJIOB ¥ N300pa)XKeHUH | TKM CHTHAJIOB p
1.3. DneMeHThl MaTeMaTH N
. DOK3aMeH B YCTHOH
YeCcKOW CTaTHCTHKU B Teo | Ompoc (bopme
pun 00pabOTKH CHTHAIIOB p
PI1 Hagrik : Bnanenne meton | 1.5. HccnenoBanne npeod
amu ipeodbpaboTku, 00p | pazoBanust Oypee B 3amad | Otuer no npaxkrtuke | OTYET 10 MpakTHKE
a0OTKHM M aHA/IN3a CUTHAJ | € aHaJM3a CUTHAIOB
OB 1.6. KopensiunonHbie MeT
o1bl B 00paboTke curaan | Otuer no npaktuke | OTYeT 1o mpakTHKe
OB
1.7. UccnenoBanue uu
A wapp Ortuer no npaktuke | OTYET MO MpaKTHKE
OBBIX (PMIIBTPOB
PI1 VYwMmenue : Ymenue npume | 1.6. Kopensaunonsnsie met
HSTh MaTeMaTHYeCKHe 3H | oxbl B 00paboTke curHan | Ortder mo npakTuke | OTYET 1O MpakTHKe
aHWA B 3a7adax o0OpaboOTK | oB
U CUTHAJIOB M M300paxkeH | 1.8. AHanus n300pakeHn
ui it ¢ nomometo anropurmMo | Otuer no npaktuke | OT4eT 1Mo mpakTHKe
B 00paboTKn
1.9. O6padoTtka nzobpaxe
HHUH ¢ momoipio Heiipoce | Otuert mo mpaxktuke | OTYeT Mo mpakTHKe
Tel
P12 3nanwue : 3Hanue noaxoo | 1.2. YacToTHO-BpeMEHHBI .
DK3aMeH B yCTHOH
B K pa3paboTke HOBBIX M€ | e mpeobpazoBanus curHan | Ompoc (bopme
TOOB aHanu3a u 006paboT | oB p
K CHTHAJIOB 1 n300pake | | 4 Apamus n300pakeHU DK3aMeH B yCTHOM
HUU o OHpOC
7} dopme
P12 Hagsik : HaBbik pa3paboT
A pasp 1.9. O6padoTtka nzobOpaxe
K{ HOBBIX METOJIOB aHAIIN . o
HUH ¢ moMonipio Helpoce | Otuer no npakrtuke | OT4eT 1o mpakTHKe
3a ¥ 00pabOTKH CUTHAIOB Teii
1 M300pakeHn i

4 Onucanue nNpoueaypbl OCHUBAHUS

KadectBo copMHUpPOBAHHOCTH KOMITETCHIIHI

Ha JaHHOM DJTal€ OICHHUBACTCA II0

pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU TMTOMOIIN KOJMYECTBEHHOUW OIECHKH,
BBIpAKEHHOU B Oaymax. MakcumanbHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynio) paBHa 100

Oasuiam.

Bun yueGHOIi AesiTenbHOCTH

OneHOYHOE CPENICTBO

Bormpocsl k 3auety

IIpakTuyeckue paboThl

Hror




Jlexunu 10 10
ITpakTryeckue paboTsl 50 50
IIpomexxyrounas arrcramms | 30 30
CamocrosiTensHas pabora 10 10
Hroro 30 70 100

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Y4€OHOM NESTEIbHOCTH B paMKax
JTUCITUTIIMHBI, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TAOTHUIICH.

CyMMZ bao Or1eHKa 10 TPOMEX
YTOYHOM aTTecTaru XapakTepucTHKa KayecTBa ChOPMHPOBAHHOCTH KOMIICTCHIIMU
O AUCLMIUIN
HE 1
CTyneHT IeMOHCTpHpYeT chOPMUPOBAHHOCTD AUCLMILIMHAPHBIX KOMIICTEHIMIT, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe H TITy0O0KOe 3HaHHE y4eOHOTo MaTepraa
91 110 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON IUTEPaTypOl, peKoMe
orZiao «COTIIMYHO H/IOBaHHOH IIPOTPaMMOii, yMeeT CBOOOIHO BBIIONHATE MPAKTUIECKHE 3aJaHus, IIPes
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO OINlepHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HHUSAMH, IPUMEHSET UX B CUTYALHSIX MOBBIIIEHHON CIOKHOCTH.
CTyzeHT IeMOHCTPUpPYET CHOPMHUPOBAHHOCTh JUCIUILTMHAPHBIX KOMIIETEHIHN: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUS OCBOCHBI, HO JJOIyCKAIOTCSl He3HAUUTEIbHBIE ovmu61<1/1, HETOYH
«XOPOIIO» OCTH, 3aTPYAHCHUSI P aHATUTHYECKUX OTIepalusiX, IepeHoce 3HAaHUI U yMEHUH Ha H
OBbIC, HECTAHJAPTHBIEC CUTYAIUH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOIIPUATHI HOITYCKAIOTCS 3HAYNTENBHBIE OIINOKH, TPOSIBIIETCS O
ot 61 o 75 «YIOBJIETBOPUTENb | TCYTCTBUE OT/ENbHBIX 3HAHUM, YMEHHUH, HABBIKOB 110 HEKOTOPBIM TUCLMITIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT UCIIBITHIBACT 3HAUNTEIbHBIC 3aTPYIHEHUS IPH OIIEPUPOBAHH

1 BHAHUAMHU U YMCHUAMU NPU UX NIEPCHOCE HA HOBBIC CUTYalluN.

«HEe 3a4TeHOY /

V crynenTa He cOPMUPOBAHBI AUCIUIIIMHAPHBIE KOMIICTEHIIUH, TIPOSIBIISIETCS HETOC
oT 41 o 60 «HEYIOBJIETBOPUTE Y bopmmp P - 1P

TaTOYHOCTb 3HAHUH, YMEHUH, HABBIKOB.

JIBHO»
«He 3a4TeHO» /
JlucuumnHapHbIe KOMIIETEHIIMY He c(opMHUpoBaHsL. [IposBisercs mojJHoe WK Ipak
ot 0 1o 40 «HEYJOBJIETBOPHTE . o
BHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHHUH, yMEHHUI!, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPEACTBA
5.1 IlpumepHbIe BONPOCHI

Bomnpocsl k 3x3aMeny

1.Knaccudukarusi CHTHAJIOB U CITIOCOOBI MX OMTUCAHUSI.

2. UVudopmaTuBHBIE XapaKTEPUCTHKH JI€TEPMHUHHMPOBAHHBIX CHUTHAJIOB (3HEprus,
MOIIIHOCTb, MOMEHTBHI, aBTOKOPPEISIIMOHHAs (QYHKIUS, CIIEKTPaIbHBIA COCTaB).

3. 'apMOHHYECKUI aHAIU3 MMIYJIbCHON MOCIEN0BAaTENBHOCTH. CKBaXXHOCTh, MEAHJP,
s¢(deKkTUBHAs IIUPHUHA CIIEKTpa, 0a3a CUrHajia.

4. Ilponecc AUCKpETU3aLIMU CUTHAJIOB (aHAJIoro-1u(poBoe NpeodpazoBaHue).

5. Cnektp. CrieKTpaJIbHbIN aHAIH3.

6. Kencrp. KencrpansHoe npeobpazoBaHue.

7. IByMEpHBIA KOMIUIEKCHBIN KEIICTP.

8. BoccraHoBieHHE aHAIOroOBOrO0 CHTHajga II0 MHOXKECTBY OTcuUeToB. Teopema
KorenpHukoBa. Yactora HalikBrucra. Anuacusr.

Kpamxue memoouueckue ykazanus

[lepeueHb MpenoKEHHBIX BOMPOCOB  IO3BOJUT OLEHUTh YpPOBEHb  YCBOEHUS
o0yyarolMMHUCsl 3HAaHWH, YMEHUH M HABBIKOB M BBIIBUTH CTEMEHb CHOPMHPOBAHHOCTHU
KOMIIETECHITHH.

O6veM W  KayecTBO  OCBOCHHMA  OOYYAIOUUMHCA  JUCHMIUIMHBI,  YPOBEHb
c(OpMHUPOBAHHOCTH JAUCLUUIUIMHAPHBIX KOMIETEHIIMI OIEHUBAIOTCA 110 Pe3y/IbTaTaM TEKYIIUX U



MIPOMEKYTOUYHOM aTTeCTaluil KOJIMYECTBEHHON OIIEHKOW, BEIpAXXEHHON B OalljlaX, MakCHUMabHas
cymma OanoB no aucnurinHe paBHa 100 6ammam.
IlIxana oyenku

Ne Bamsl Onucanue

5 18-20 CryzeHT OTBETHII Ha 3aJlaHHBIE BONPOCHL. CTYISHT JEeMOHCTPHUpPYET 3HAHUS Ha BEICOKOM ypoBHe. Jlem
OHCTPHPYET CIIOCOOHOCTH

4 12-17 CTyIeHT IeMOHCTPUPYET 3HaHUS Ha CpeiHeM ypoBHE. JIeMOHCTPHPYET CHOCOOHOCTh

3 9-11 CTy/IeHT IeMOHCTPHUPYET 3HaHUs Ha 6a30BOM YPOBHE.

2 4-8 CTyzieHT IeMOHCTPHpPYET 3HAaHUS Ha YPOBHE HIDKE 0a30BOTO.

1 0-3 CTyzeHTOM NpOSIBIISIETCS TTOJTHOE MIIH IPAKTHYECKH ITOJTHOE OTCYTCTBHE 3HAHHH, HO IPUCYTCTBOBAT H
a 3aHATHH ¥ IBITAJICS OTBETHTh HA BOIPOCHL.




Bonpoc Nel. Knaccudukauma curHanos 1 cnocobbl MX onncaHus

CurHanbl AenAaTca Ha HenpepbiBHbIE U AUCKPETHbIE.

HenpepbiBHblE CUTHANbI UMEIOT 3HaYeHUA BO BCEX TOUKAX BPEMEHHOro MHTepBana.
JOucKpeTHble curHanbl onpeaeneHbl NWb B OTAE/IbHble MOMEHTbI BPeMEHN.
Mo popme pasnmyatoT nepmoanvecKkme n Henepuoanyeckune CurHanbl.
MepnoamyecKknin cUrHan NOBTOPAETCA Yepes PaBHbIE MPOMENKYTKN BPpEMEHMU.
Henepuogmnueckunit cMrHan He UMeeT YETKOIo Nepuoaa NOBTOPEHMUS.
JeTepMMHMPOBaAHHbIE CUIHAbl TOYHO M3BECTHbI 3apaHee.

CnyyaliHble cMrHanbl HeNpPeacKasyembl MU ONUCbIBAOTCA CTaTUCTUYECKN.
SHepruto CMrHana xapakrepusyeT MHTerpan Ksagparta amnamTyapl.
MouwHoCTb onpeaenaeTca cpeHen SHeprmen 3a eaUHULLY BpEMEHM.

BakHenwwmne nHbopMaTUBHbIE XapaKTEPUCTUKM BKIOYAIOT SHEPTMIO, MOLLHOCTb, KOPPEeALMNOHHbIE
CBOICTBA U CNEKTP.

KoppenaumMoHHasa GyHKLMA NOKa3bIBaeT CTENEHb CBA3N MEXAY 3HAaYEHUAMM CUrHaNa B pasHble
MOMEHTbI BPEMEHMU.

CneKTpanbHas NAOTHOCTb MOLLLHOCTM ONUCbIBAET pacnpeaeneHne sHeprum curHana no YactoTam.
BpemeHHble MeToApbl aHaM3a OCHOBAHbI Ha U3YYEHMM BPEMEHHbIX XapaKTEPUCTUK CUTHaNa.
YacToTHble MeTo/bl MO3BOAAIOT aHaIM3NPOBaTh NOBeAeHNE CUrHaNa B YaCTOTHOM 061acTy.
BpemsayacToTHbIN aHanu3 obbeguHAeT 0b6a Noaxoaa, NOKasbliBas U3MEHEHMA CNEKTPa BO BPEMEHN.

MaTemaTuyeckoe onmncaHmMe CUrHaI0B BKIOYAET aHaMTUYECKUe BblpaxKeHus, rpadmkm n Tabamupl
3HaAYEHUMN.

AHanutnyeckaa ¢opma 3anmncu No3BoAAET NPOBOAUTL CTPOTUI MaTeMaTUYECKMIA aHaNK3.
IpadumKKM HarnagHo oTobpaxkatoT popMy CMrHasia U ero OCHOBHbIE XapPaKTEPUCTUKM.

Tabnumubl UCNONL3YIOTCA AR NPEACTABAEHMA YNCNEHHbIX 3HAYEHU CUTHANA B OTAE/bHbIX TOYKaX.
Bonpoc Ne2. HpopmaTUBHbIE XapaKTEPUCTUKN AETEPMUHNPOBAHHBIX CUTHANO0B

JHeproemMKoCTb CUrHaNa — NOJIHaA SHEPrUA, Bblaenaemasn 3a 6€CKOHeYHbI MHTepBaa BPEMEHMU.

CpefHAA MOLLHOCTb — CpefHee 3HaYeHWe SHeprnn 3a 0AMH Nepuos Uan 3afaHHbl BpeMeHHOM
NPOMEKYTOK.

MoMeHTbI NepBoro NopsAaKa NpeacTaBAsOT cCOboM cpeaHMe 3HaYeHUA CUTHaNa.

BTOpO MOMEHT COOTBETCTBYET ANCNEPCUMN UK CPEAHEKBAAPATUYECKOMY OTK/IOHEHMIO.
ABTOKOppenaunoHHan GyHKLMA OTpaKaeT CBA3b CUTHaia CaMmoro ¢ coboit.

CneKTpasibHble KOMMOHEHTbI MOKa3bIBalOT PA3/IOKEHWE CUrHANA Ha FAPMOHMYECKMNE COCTaBSAIOLLME.
da30Ban XapaKTePUCTMKa onpeaenseT BpeMeHHble CABUIM rapMOHMK OTHOCUTE/IbHO ApYr Apyra.

AMNANTYAa cMrHana nsmepsaetT MakcMmanabHoe abconoTHOe 3HauyeHne KonebaHui.



ONnTenbHOCTb CUTHAMA CBA3aHa C LUWMPUHOM MMMY/IbCa B NPOCTPAHCTBE BPEMEHW.

LLInpnHa nonockl NPONYyCKaHMA CUTHANN3MPYET AMANa3oH 3HAYMMbIX HYaCTOT.

KoaddnumneHT dopmbl oLLeHMBAET COOTHOLEHNE NAOLLAAN NOA KPUBOW M NMUKOBbLIX 3HAYEHWA.
3¢ddeKTMBHAA ANNTENBHOCTb BbIYMCAAETCA UCXOAS U3 PacCeaHUsA OTHOCUTENbHOW LMPUHbI.

[ns sHepreTuyeckoro 6anaHca BaXHbl HOpMbI Lp, ocobeHHO Hopma L2 (sHepreTuyeckas Hopma).
Hopma Leo xapaKktepusyeT Hanbosbllee MTHOBEHHOE 3Ha4YeHWe CUrHaa.

MoHATME SHTPONMM CBA3AHO C pacnpeneeHMeM BEPOATHOCTU C/TyHaMHbIX BEUUYMH.
BepoAaTHOCTHbIE pacnpeseneHnsa OLEHMBAOT BEPOATHOCTb NOABAEHNA KOHKPETHbIX 3HAYEHWUI CMrHana.
PYHKUMA B3aUMHOM KOPPENaLMmn NOMOraeT OLEHUTb CXOACTBO A,BYX Pa3HbIX CUTHANOB.
MNpeobpasoBaHne Pypbe NCNONb3YETCS AN HAXOXKAEHUA CNEKTPA CUrHana.

MN3yueHne nepexoaHbIX MPOLECCOB TaKKe BaXKHO A8 OLLEHKM ANHAMUYECKUX CBOMCTB CUCTEMDbI.
OueHKa NorpeLwHOCTN BOCCTAHOB/IEHUA CUTHA A BaXKHA Npu 06paboTke undpoBbIX CUTHANOB.
Bonpoc Ne3. lapMOHMYECKMA aHAIU3 UMMNYNbCHOM NOCNEA0BaTENbHOCTU

MmnynbcHas nocnenoBaTeNlbHOCTb NpeacTaBaneT coboi cepmio KOPOTKUX BCMJIECKOB CUrHana.

XapaKTepucTmkm VIMI'IyﬂbCHOl‘/JI nocnenoBaTe/IbHOCTU 3aBUCAT OT YaCTOTbl ChedoBaHMNA UMINTYIbCOB U
ANNTENBbHOCTU KaXXa40ro hmnynbca.

OCHOBHblE NapaMeTpbl: CKBAXKHOCTb, KO3QDULMEHT 3anoHeHUA U 3GDEKTUBHbIE YacToTa U Nooca.
CKBa*KHOCTbO Ha3bIBAlOT OTHOLLEHWE Nepunoaa NOBTOPEHMUSA K AIMTENIbHOCTM MMMNY/IbCa.
MeaHap — TUNWYHBIN NPUMEP UMMYAbCHOM NOCAeA0BATENBHOCTU C KO3PPULIMEHTOM 3anonHeHUs 50%.

MpocTeliwas UMNYNbCHAA NOCAeA0BaTE/IbHOCTb COCTOUT U3 NPAMOYFONbHbIX MMMY/IbCOB OAMHAKOBOM
aMMNUTYAbl.

PasnoxeHue VIMI'Iy/'IbCHOI‘;I nocnenoBaTesIbHOCTU B pAL, dDypbe NO3BOJIAET onpeaennTb eé CI'IEKTpa/'IbeIﬁ
COoCTaB.

Yem Kopoue MMNY/bCbl, TEM LUMPE UX CNEKTP U 6O/bLLE BbICOKOYACTOTHbLIX COCTABAIOLLMX.

Monoca apdeKTUBHbIX HAaCTOT OrpaHMYMBAETCA NEPBOMN HY/1IEBOM TOYKON OCHOBHOM rAPMOHUKMU.
Mpegpen paspellatoLleit cnocobHOCTM No YacToTe 06pPaTHO NPONOPLUNOHANEH ANNTENbHOCTU MMNY/bCA.
PeanbHas ganHa Noe3HOro CUrHaaa OrpaHMYMBaAET paspeLleHme Ha BbICOKMX YacToTax.

dopmyna paga Pypbe BbIparKaeT CUrHA CYMMOWN CUHYCOMAANbHBIX GYHKLMIN PA3NIMYHBIX YacToT.
CyMMa rapmoHUK co3gaeT cneumnduyeckyto ormbatoLLyro CneKTpasbHOM NJAOTHOCTU.

MMnynbCbl BbICOKO MHTEHCUBHOCTU MPUBOAAT K YBEAIMYEHMIO A0/IM HUSLLNX FAPMOHMK.

BbluncneHune 3pPeKTMBHOIO YMcaa HeE3aBUCUMbIX FAPMOHMK NONE3HO ANA onpeaeneHus Heobxoanmon
nosocbl GuabTPa.

Bbicokas 3¢¢EKTMBHOCTb KoanpoBaHMA AOCTUTAETCA NCNOJZIb30OBaHNEM MUHUMA/IbHOIO Ha6opa
MHd)OpMaLI,MOHHbIX CMMBO10B.



AHanns $a3oBoI CTPYKTYPbl BaXKeH A/19 CUHXPOHHbIX MPUEMHUKOB.

MeTtoabl 06paboTKM cUrHana NOMOratoT BblAE/INTb NoJie3Hble AaHHble cpeau Wyma.

PacuéT nonoc punbTpaumm obneryaet BbIGop ONTUMaNbHbIX PUNLTPOB AN Nepenayun CUrHanoB.
YCTOMYMBOCTb CUCTEMbI K MOMEXaM 3aBUCUT OT COOTHOLLEHWA MOLLHOCTU CUTHaNa U YPOBHSA LUYMOB.
Bonpoc Ne4. Mpouecc AUCKpeTU3aLmMmn curHanos (aHanoro-undposoe npeobpasoBaHue)

Mpouecc npeobpa3oBaHUs aHAIOrOBOIO CUrHaNa B UMPPOBOL HasblBAETCA aHaNOro-LMbpoBbIM
npeobpasosaHunem (ALLM).

OcHoBHoM atan ALLIM — npouecc ANCKpeTU3auum, npeactasaaowmin coboi B3aTne OTCYETOB CUrHaNa
yepes PUKCMPOBAHHbIE MPOMENKYTKN BpeMEHMN.

OTCYETbI CUTrHaNa KBAHTYHOTCA, MPUBOAATCA K OAMKalilleMy YPOBHIO KBAHTOBAHMA.

KBaHTOBaHHbIE YPOBHM 3aMnuncbiBatoTcs B LMPPOBOM BUAE C ONpeaeneHHON pa3paaHOCTbIo.

Bbibop wara ANCKpeTM3aumm BAMAET Ha TOYHOCTb BOCMPOU3BEAEHNA UCXOAHOMO CUTHaNa.

Ecnu war aAncKkpeTM3aumm HeaocTaTodeH, BO3HUKAET 3G dEKT HaNoXKEHUA CNEKTPOB («anmMacuHra»).

MWHUMaNbHO A0MNYCTMMasA YacToTa ANCKPETU3aLUUM onpeaenseTca Teopemoit KotenbHUKoBa-
HaikBucra-LLleHHOHa.

YacToTa AMCKpeTU3aLUmMmM A01XKHA 6biTb BABOE Bbile MaKCMMa/ibHOM YacTOTbl CUrHana.

ANropuT™ BblbOpa ONTUMABHOTO LUAra ANCKPETU3ALMN YUUTbIBAET TPpebyeMyro TOYHOCTb U NoA0CY
NPOMNYCKaHUA.

OcHOBHas 3a43a4a KBAaHTOBAaHUA — MUHUMU3MPOBATL OLWMBKY OKpYyraeHUs.

OwmnbKa KBAaHTOBAHMA YMeHbLIAETCA YBEIMYEHNEM KOJIMYECTBA YPOBHE KBAHTOBaHMA.
Konunyectso 6UT Ha ypoBeHb ONpeaenseT YNCA0 BO3MOKHbIX COCTOAHMIA UMdPOBOro curHana.
MoBblWeHe TOYHOCTM KBaHTOBaHWA yBeANYMBAET 06bEM NaMATU U BbIYUCIUTENbHbIE 3aTPaThI.
LLlymbl KBAHTOBaHMA CO34at0T HEXKeNaTelbHble UCKaXKeHWUA B BOCCTAHOB/IEHHOM CUTHane.

MeTtop NINHEeHoro npeacKkasaHunA yaydlaeT Ka4eCcTBO BOCCTaHOB/1EHUA I'IYTéM YMeHbLlUEHNA BANAHNA
OWMBOK KBaHTOBAHMS.

Undposoit puabTp BOCCTaHABAMBAET aHANIOrOBbIN CUFHAN U3 AUCKPETU3NPOBAHHbIX AaHHbIX.
KauyecTBO BOCCTaHaB/IMBAEMOrO CUTHaNA OLEHMBAETCA NO OWMBKe annpoKCMMAaL UK.

B npouecce undpo-aHanorosoro npeobpasoBaHMA 06paTHbIN NPOLLECC BOCCO34aeT aHaN0roByo BEPCUIO
CUrHana.

OnTummsauyma npouecca I'|p806pa3OBaHI/IFi CHUXaeT BInAHNE BHELWHNUX d)aKTOpOB, BANAKOWNX Ha
TOYHOCTb.

CoBpeMeHHble anropmMTMbl aSaNTUBHOIO CXKATUA YydLIAOT NoKasaTenn appeKTMBHOCTH.
Bonpoc Ne5. CneKtp. CneKkTpanbHbIA aHaNAn3
CneKkTpOM CUrHaNa Ha3blBAETCA COBOKYMHOCTb €F0 YaCTOTHbIX KOMMOHEHT.

CI'IeKTpal'IbeIlL/'I dHaNn3 NpUMeHAETCA anAa nccnegoBaHnAa cogepaHma 4actoT B CUTrHa1ax.



OcHoOBHas LeNb CNeKTPasbHOro aHa/M3a — onpejesieHne cocTaBa YacToT U UX MOLLHOCTEN.
MpPAMOYro/ibHbIN CNEKTP MAEANbHO NOAXOANT ANA U3YYEHUA NPOCTbIX CUTHA/OB.

TUNMYHAn MeToAMKa CNeKTPaNbHOro aHa/M3a OCHOBaHa Ha Pa3noXeHUu curHana B pag dypoe.

Psap dypbe faéT npeactaBieHne CUrHana Kak CyMMbl CUHYCOMAA/bHbIX BOJH.

Hynun cnekTpa cOOTBETCTBYHOT YaCTOTaM, OTCYTCTBYIOLMM B COCTAaBE CUrHana.

CnekTpbl peanbHbIX CUTHAI0B COAEPKAT BKIAL MHOXKECTBA YacTOT O4HOBPEMEHHO.

PerynapHan cTpyKTypa CNeKkTpa XxapakTepHa 414 Nepuoanyeckmx CUrHanos.

HanpaBneHHOCTb IMHWUI CNEKTPa onpeaenseT HanpaBieHMe PacnpPOCTPaHEHWUA BOJHbI.
CTaTUCTMYECKME acMeKTbl CMEKTPANIbHOIoO aHan3a U3y4arTCcA MEeTOA4AaMM CTAaTUCTUKM.

Ocobblli MHTEpPEC NPeACcTaBASAET U3YYEHUE LMPOKONONOCHbIX CUTHANOB.

MeToa aHann3a y3KMX CNEeKTPOB OCHOBAH Ha MCMO/1b30BaHUK BbicTporo npeobpasosaHus Pypbe (FFT).
Yncno MamepeHnin 3HaUMTENIbHO COKpaLLL@aeTca npy npumeHeHnn FFT.

BbicTpoe npeobpasoBaHMe NOBbIWAET CKOPOCTb PACYETOB M YMEHbLIAET TpeboBaHMA K pecypcam.
COBOKYMHOCTb METO40B NOCTPOEHMUA CreKTpa GopMUPYET MOLLHbINA MHCTPYMEHT aHanM3a CUrHaN0B.
ToyHoe moaeniMpoBaHMeE CUrHaIoB TpebyeT TwaTenbHOro y4éTta adpdpekToB GUAbTPaALUM U YCUIEHUA.
MporpammHble cpeacTBa yNpoLLatoT BbINOAHEHWE CNEKTPASIbHOro aHaAn3a.

MogaennpoBaHue NoBeaeHUA C0XKHbIX CUCTEM YacTo 6a3npyeTcsa Ha CNeKTpasibHOM aHanuse.

COBpEMEHHbe/‘I MHCprMEHTapMVI obecneunBaeT BO3MOXKHOCTb TOYHOIO pacqéTa CNeKTpa Jaxke B
YCNOBUNAX 3HAYUTENIbHbBIX MOMEX.

Bonpoc Ne6. KencTp. KencTpanbHoe npeobpasoBaHue

Kenctp — 06paTHOG npeo6pa3osaHme CNeKTpPa CUrHana, nossosaAatouLee BblABNATb CKPbITble
3aKOHOMEPHOCTU.

MonyyeHne KencTpa OCHOBAHO Ha ABOIMHOM NpeobpasoBaHum Pypbe.

MpumeHseTca A4na BblaeNeHNUA CTPYKTYPHbIX 0COBEHHOCTEN CUTHA/OB.

Mcnonb3yeTca NpenmyLLEeCTBEHHO B PeYM U aKyCTUKe 419 aHa/M3a 3BYKOB W pacno3HaBaHua roaoca.
OcHoBOMOANAraloLWmMii NPUHLMN 3aKNH0YAETCA B AEKOMMNO3MLMMN CNIEKTPA HAa FTAPMOHUKMN M 06EepPTOHbI.
O6HapykeHHble 0COBeHHOCTM NPOABAAIOTCA KaK PeryispHble 3/1eMEHTbI B KencTpe.

OnpegeneHune uncna GopmaHT roloCOBOro TPaKTa ya06HO OLLeHUBATb Yepes Kencrp.

Kputepuun naeHTuouKaumm o6eKTOB Yalle BCero OCHOBbIBAOTCA Ha XapaKTepmUcTUKax Kencrpa.

B HEKOTOPBIX C/IyYanx NPUMEHEHUE KEeNCTpa CyLLeCTBEHHO NPEBOCXOAUT ApYyrve MeToAbl aHaIM3a.
Ocob6eHHOCTb MEeTOZa B aKLEHTUPOBAaHUN MeANeHHbIX U3MEHEHWIA CNEKTPasIbHbIX XapPaKTEPUCTUK.
Pe3ynbTaTbl KEMNCTPANbHOMO aHaAN3a Noe3HbI ANA CUHTE3a UCKYCCTBEHHbIX FO/10COB.

bnarogapa ncnonb30BaHMIO KENCTpa yaaeTca 3¢¢EKTMBHO CXKMMaTb ayanoaaHHble.



BO3MOXHOCTb aHaNM3a CNOXKHbIX 3BYKOBbIX MAaTTEPHOB AefaeT MeTo4 YHUBEPCAbHbIM MHCTPYMEHTOM.
HepoctaTKOM ABAAETCA 3aBUCMMOCTb Pe3y/IbTaTOB OT KayecTBa BXOAHbIX AAHHbIX.

Mpobaema YyBCTBUTENbHOCTU K LUYMUPYHOLLMM GaKTOpam pellaeTcsa cneuuanbHbIMU anropuTmamm
NoAaB/eHUA WYMOB.

MprMeHeHWe KencTpa WUPOKO PacnpocTpaHeHo B CUCTEMAaX aBTOMaTMYECKOro Pacno3HaBaHUa peyn.
Mcnonb3oBaHUe KencTpanbHbIX NPU3HAKOB CNOCcO6CTBYET NOBbILWEHMIO TOYHOCTU KnaccubuKaumu.

KomnneKcHbl noaxon K 06paboTke cUrHaioB NoApasymMmeBaeT UCMO/1b30BaHNE HECKOJIbKMX METO408
napannenbHo.

TpebyeTca ocobas 0CTOPOKHOCTb NPU HTEPNPETALMM NOTYYEHHbIX PE3YNbTATOB.

npaKTVI‘-IECKOG BHeApeHne MeToaoB Kencrtpa pacmpmio BO3SMOXKHOCTU aHa/IM3a MHOTOKOMMNOHEHTHbIX
CUrHanos.

Bonpoc Ne7. [lsymepHbIit KOMMAEKCHbIA KencTp

[ ByMepHble KOMMIEKCHbIE KENCTPbl MPUMEHSIOTCA A1 aHaN3a NPOCTPAHCTBEHHO-BPEMEHHbIX
3aBMCMMbIX CUTHANOB.

Mx ocHoBHan 0cob6eHHOCTb — CNOCOBHOCTb YYUTHIBAaTh MHOTOMEPHbIE B3aMMOAENCTBMA KOMMNOHEHTOB
CUrHana.

Mcnonib3yloTca B PagnosioKaLMOHHbIX TEXHOIOTUAX, MeAULIMHCKUX NCCNeA0BaHNAX U aKYCTUHECKOM
MOHUTOPUHTE.

MHoromepHble noaxoabl obecneynsatoT rnyboKNIA aHaIN3 C/IOMKHbBIX N300PaXKEHUN U TPEXMEPHbIX
moaenen.

C/NIOXKHOCTb BbIMMCIEHWIA KOMNEHCUPYETCA BbICOKMMM MOKa3aTeNaAMU HaAEKHOCTU.
MpuUMeHAOTCA cneunasnbHble NpoLeaypbl HOPMaNM3aUUKM AaHHbIX Nepes Haya oM aHanusa.

3afava pasgeneHmsa MCTOYHUKOB CUTHA/I0B YCMELWHO pelaeTca MeTOA0M ABYMEPHOTO KOMMIEKCHOTO
Kencrpa.

06pa60TKa 60NbLINX MacCUBOB AaHHbIX BO3MOXHa 6narop,apﬂ coBpeMEHHbIM BbIHUCTUTENTbHBIM
TEeXHO/IOTNAM.

YHUBEPCaNbHOCTb METOAMKN NOATBEPXKAAET LUMPOKOE PaCcnpoCTpaHEHNE B HAaYKe U TEXHUKeE.
MHTepnpeTaumna ABYMEPHbIX KEMCTPOB CNOXKHee 04HOMEPHbIX aHa0roB.

Mpobnembl, BO3HMKaOLWME NpU paboTe ¢ ABYMEPHbLIMU KEMNCTPaMM, CBA3aHbI C TPYAHOCTLHO
BM3yann3aLmm.

PeweHue I'|p06}'IeMbI LyMa OCyLLEeCTBNAETCA NOCPEACTBOM CneUnaibHbIX Npoueayp O4YNCTKN gaHHbIX.

BblCOKUI noTeHuunan pa3sntmAa BUANTCA B MUHTErpaumnm MmallMHHOIo 06y‘-IEHVIFi n l'l'lyﬁOKOl'O daHann3a
AaHHbIX.

3¢¢EKTVIBHOCTb Kencrtpa BO3pacTtaeT Nnpu Haanunm goCctaTto4vyHOro obbema NCXO4HbIX OAHHbIX.
MHOI’Od)BKTOprIﬁ dHa/IN3 OTKPbIBAET HOBblIE NEPCNEKTUBbI AN1A HAYHYHOro nporpecca.

LUMpOKVIﬁ Kpyr ﬂpMMeHeHMVI O6yCl'IOB}'IVIBaET BOCTpE6OBaHHOCTb cneunanncTos, Bnagerowmnx gaHHbIm
MeTo40m.



[anbHellee pa3BuTMEe METOAMK NO3BOAUT AOCTUUYL HOBbIX BbICOT B Hay4Hol cdepe.

HeobXx0AMMOCTb ONTUMM3ALMM BbIYUCAUTENBHBIX PECYPCOB ANKTYET Pa3paboTKy BbICTPbIX aIFOPUTMOB.
OrpaHuYeHHbI 06bEM LOCTYNHOW UTEPATYPLI 3aTPYAHAET CAMOCTOATE/IbHOE OCBOEHME MaTepuana.
BHeapeHWe MybTUMEANNHBIX TEXHONOTMIA 061erynT BOCNpUATUE CIOXKHOTO MaTepuana CTyaeHTaMu.

Bonpoc Ne8. BoccTaHOBAEHME aHa/I0roBOro CUrHana no MHOXeCTBY OTCYHETOB. Teopema KoTelbHUKOBA.
YacTtoTta Halikeucra. AnmMacuHr

Teopema KoTesibHMKOBA rN1acuT, YTo 11060 HenpepbIBHbIA CUFHA/I MOXHO BOCCTAaHOBUTbL MO CBOMM
OTCYETaM, EC/IM YACTOTa ANCKPETM3aLMM NPEBBILWAET YABOEHHYH MaKCMMAa/IbHYHO YacToTy CMrHana.

JTa Teopema yCTaHaBINBaET cbyH,a,ameHTaanoe orpaHn4yeHne Ha MMHUMaNbHYHO YaCToTy
ANCKpPEeTU3auunn.

MaKcrMMaibHas YyactoTa curHana obo3HayaeTca YyactotTon HalikeucTa.
CneacTeve Teopembl KOoTeNbHUKOBa — HEOBXOAMMOCTb GUALTPALMM CUTHANA Nepes AUCKPeTU3aLmen.

be3 npeaBaputenbHOM GUAbTPALMUM BO3MOXKHbI apTedaKTbl, U3BECTHbIE KaK 3D PEKTbI HANOKEHUA
cnektpos ("aliasing").

HapyLeHue ycnosusa Teopembl BeAET K noTepe 4acti MHGopMaLmMmM U HEBO3MOMKHOCTU NOJTHOTO
BOCCTAaHOB/IEHUA CUrHaNa.

MaeanbHbIM cnocob npeaoTBpaLLeHNs aANCUHIa — MUCMOJ1b30BaHWe NaeanbHOro GuabTpa HU3KNUX
YyacTorT.

MpaKTMYeckn naeanbHbli GUALTP peann3oBaTb HEBO3MOXKHO, MO3TOMY MCMOb3YIOT NPUBAMKEHHbIE
peleHus.

Hu3KoypoBHeBble UMPPOBbIE GUALTPbI AOMNOJAHUTEIbHO OYMNLLAIOT BOCCTAHOB/IEHHbIN CUTHA.
KntoueBan posib UrpaeT NpasusibHbIi BbIBOP Lara AUCKPETM3aLUmmn 1 4actoTbl cpesa ¢puabTpa.
Heobxoanmo obecneymTb 4OCTaTOYHOE KOIMYECTBO OTCYETOB A1 TOUHOM PEKOHCTPYKLMM CUTHaNa.

JononHutenbHble Warn N0 CHUXEHUIO ad)d)eKTa Ha/N10XeHNA BKNKOYaoT 06pa60TKy 3allymMmneHHOro
CUrHana.

Hafae*KHOCTb BOCCTaHOB/IEHHOTO CUTHANA NOBbILLAETCA C POCTOM paspeLlleHna No Yncay OTCYETOB.
I'Ieperpy3Ka KaHa/zla gUCKpeTn3aunn Bbi3blBaeT 3Ha4YUTE/IbHbIE NOTEPU KayeCTBa.

HecoboaeHne ycnoBuii Teopembl HapyLwaeT CTabuabHOCTb M AOCTOBEPHOCTb PEKOHCTPYMPOBAHHOIO
curHana.

KauecTBeHHOE BOCCTAaHOB/IEHWE CUTHa/1a BO3MOMKHO TO/IbKO MPW BbINOJIHEHUMW TEOPETUUYECKUX
TpeboBaHU.

OnbIT UHXXEHEPOB A0Ka3a/l BaXXHOCTb CO6I’HO,£I,€HVIFI npasua Teopun KoTenbHuKoBa.

Ycnosmem KayecTBeHHOMo COXpaHeHumaA VIHCI)OpMaLI,VIM CNIYXKUT TOYHOE CO6}1|0[J,EHM€‘ Ol'paHM‘-IEHMﬁ Ha war
ANCKPETU3aLnn.

MpaBuabHbIN NOA60p 060PYL0BaAHMA AN PETUCTPALLMM rapaHTMPYeT BbICOKOE KaYecTBO pesy/ibTaTa.

PaboTa Haj noBbilWeHNeM NPonU3BOANTENbHOCTU CUCTEM ONCKPETU3aALMN NPOAONKAETCA NOCTOAHHO.
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