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1 Hean, niianupyemMble pe3y/ibTaThl 00y4eHHUs 110 AUCHHUILIMHE (MOLYJII0)

ean ocBoeHus1 yueOHOM THCHMILINHBI:
[lenpro MUCHUTUTMHBI «AHAU3 CUTHAJIOB W HM300paKEHUI» SBISETCS MPHOOpETEHUE

HAaBBIKOB

pa3paboTku

3 PEeKTUBHBIX

BBIYMCINUTCIIBHBIX

COBPEMEHHBIE METO/1bI LIM(PPOBOI 0OPAOOTKN CUTHAJIOB.
3agauM ocBOEHHUS AMCHUIINHBI:

e YCBOUTH METOJIBI U AJITOPUTMBI aHAJIN3A CUTHAJIOB,

e IOJYYUTb NPEACTABICHUE 00 OCHOBHBIX HANIPABJICHUAX PA3BUTHS PUKIIAIHbBIX
uccliefoBanuii B o0macti nudpoBoit 00pabOTKH CUTHAIOB M U300pakKeHUH;

e  M3yYUTh MAaTEMATUYECKUE MOJIEIN CUTHAJIOB, TEOPUIO AUCKPETHBIX JIMHEHHBIX CUCTEM
CTaTUCTUYECKYIO 00pabOTKY M IIU(PPOBYIO GUIBTPALUIO AUCKPETHBIX CUTHAJIOB.

QJIITOPUTMOB,

HCIOJIb3YIOIINX

[InanupyembIMu pe3yapTaTaMu 00y4eHUs MO AUCHUIUIMHE (MOAYIIO), SIBJISIOTCS 3HAHMS,
yMeHUsl, HaBbIKH. [lepedeHpb MiIaHupyeMbIX pe3yslbTaToB OOydeHUs MO JAUCHUUIUIMHE (MOAYIIIO),
COOTHECCHHBIX C IINIAHUPYEMBIMU PpE3YyJIbTaTaMHU OCBOCHUSA 06p330BaTCHI>HOI>'I IIporpamMmel,
npecTanieH B Tabnuue 1.

Tabmuma 1 — Komnerenuu, popMupyemMblie B pe3ybTaTe U3ydeHUs! AUCUUTIINHBI (MOTYIIs)

Pe3ynbTaThl 00y4eHHs 0 UCIUTLIHHE
Kox u Konn
HaszBanue (dhopmynrpoBka
OIIOII BO, opmyinposka MHIMKaTOpa Koz
COKpAILlEHHOE KOMITETEHITHH JOCTHKEHUS pe3yib DopmynanpoBKa pe3yibTaTa
KOMIIETEHIIUH
Tata
09.04.03 TIKB-1 : Crnocoben | IIKB-1.1x : Pl 3Hanue | 3HaHWE OCHOBHBIX METOOB
«[IpuknagHas | UCHONB30BATH U Uccnenyer u 00pabOTKH CUTHAJIOB U
uH(oOpMaTHKa» | pa3BUBATh METO/bI | aHAJIM3HPYET N300paskeHNI
(M-TIN) Hay4HBIX CYILIECTBYIOLIHE U PI1 | Ymenue | YMeHue npuMeHsTh
I/ICCJIC,I[OBaHI/Iﬁ u pa3pa6aTLIBaeT MaTreMaTHdyeCKue 3HaHUus B
WHCTPYMEHTApHsS B | HOBBIE METO/BI 3aayax 00paboTKH
obyactu HayYIHBIX CHTHAJIOB M U300pakeHUi
MHTEIUICKTYaIbHOTO | HMCCIIeI0BAHHUI 1 P12 Haprik | HaBpIk pa3paOoTKi HOBBIX
aHaNu3a JaHHBIX M | HHCTPYMEHTapHii B METOJIOB aHAIN3a U
HHTEJUIEKTYallbHBIX | obJyiacTH 06paGOTKI CHTHAIIOB H
CHCTEM HHTEIJICKTYaIbHOT0 M300paKeHHi
aHaJIn3a JaHHBIX
TIKB-1.2k : PJI1 3nanne | 3HaHME OCHOBHBIX METOIOB
PaspabatsiBaeT 00pabOTKN CHTHAJIOB H
WHCTPYMEHTApHU B n300pakeHui
obmactu P/l HaBbeix | Bnanenue merogamu
MHTEIUIEKTyaJIbHBIX penodpaboTky, 00paboTKH
CHCTEM 1 aHAJIM3a CHTHAJIOB
PJ12 3nanne | 3HaHME TOAXOHOB K
pa3paboTKe HOBBIX METOIOB
aHanm3a u 00paboTKH
CUTHAJIOB M N300paKeHHUH
P2 HaBrik | HaBpik pa3paGoTKe HOBBIX
METO/IOB aHaJIN3a U
00pabOTKN CHTHAJIOB H
n300pakeHui

B mnponecce OCBOCHHA OUCHUIUIMHBI PCINAKOTCA 3aJa4d BOCIUTAHUSA TAPMOHUYHO

pPa3BHUTOM, MATPUOTUYHOW W COIMAILHO OTBETCTBEHHOW JMYHOCTH HA OCHOBE TPaTUIIMOHHBIX
POCCHIICKHX JTyXOBHO-HPaBCTBEHHBIX U KYIbTYPHO-UCTOPUYECKHUX IIEHHOCTEH, MpeCTaBIeHHBIC
B Ta0uue 1.2.



Tabmuna 1.2 — IleneBbie OpUEHTHPHI BOCTIUTAHUS

BocnurareabHble 3a1a4n ®opmupoBaHue HeHHOCTei IeneBbie OpuEeHTHPDI

(I)OpMHPOBaHI/Ie HAYyYHOI'0 MUPOBO33PCHUSA U KYJIbTYPbI MBIIIIJICHUS

CucreMHOE MEBIIIICHUE

q)OpMI/IPOBaHI/Ie OCO3HaHHs ICHHOCTH Crioco0HOCTE HaXOaUTh,

I'ymanusm
HayYHOT'O0 MUPOBO33PEHUSI U KPUTHIECKOT'O . aHaJIM3UPOBATh U
Co3upmatenbHbIi TPy
MBIIIICHUS CTPYKTYPHPOBATh
nHpopmanuro

(I)OpMHPOBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJbTYPbI 061[IeHI/IH

q)OpMI/IpOBaHI/Ie HaBBIKOB l'[y6J'II/I‘IH01"0 BSaI/IMOHOMOHIL u VYmMmenne pa60TaTL B KOMaHJIC U
BBICTYIUICHUA U MIPE3CHTALINN CBOUX I/II[@f/i B3aUMOYBAXXCHHUC B3aMMOIIOMOIIb

2 Mecto pucuuminnbl (Moay.as) B crpykrype OITOII

Jycuu niuuHa OTHOCUTCS K 00s3aTtenbHoi yactu Onoka 1 Juctmiuaetl (Mogysm)

BxonupiMu TpeOoBaHUSMH, HEOOXOIUMBIMHU [UIi OCBOEHHUS AMCLUMIUIMHBI, SIBISIETCA
HajM4yue y o0ydaronuxcs KOMIETeHINH, cPOPMUPOBAHHBIX TPU U3YYEHUH AUCIUIIIUH «MeToab1
CTaTHUCTUYECKOTO aHaJM3a U MPOTHO3UPOBaHUS Ha sI3bIke R», «MeToabl MallIMHHOTO 00y4YEHUS»,
«mxenepust 3HaHWi», «CHCTEMBI, OCHOBaHHBIC Ha 3HaHHIX», «TexHomorun cbOopa u
MpeABaAPUTEIHFHON 00paOOTKH JaHHBIXY.

3. O0bemM TUCUMIIMHBI (MOXYJISA)

OO0veM auCIUIUIMHBL (MOIYJIsl) B 3a4EeTHBIX EAMHUIAX C YKa3aHHEM KOJIMYeCTBa
aKaJIEeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy c¢ oOydarommmucs (o BUAaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEIBLHYIO paboTy, MPUBEICH B TaOHIe 2.

Tabnuma 2 — O6mast TpyA0€MKOCTh JUCITUTLTHHBI

Tpyno- OO0BbeM KOHTaKTHOM paboThI (Yac)
Cemectp €MKOCTh
Haspanne 236(;8{1\5 Hacrs I/I(J'I?I(i;);c AynuropHas Breayu- CPC ?I?rihf
OIIOIT BO st Y11 (300, GE) Bearo TOpHas —
0300 o
) nek. | mpak. | ma6. | IIA | KCP
09.04.03
IMpuknagnas (6]0(0) MO1.b 3 4 25 8 16 0 1 0 119 €]
nHpOpMATHKA

4 CTpyKTypa U coiepKaHHue TMCUMILIAHBI (MO1YJIs1)

4.1 CTpykTypa AMcuMIiMHbI (Moay.as) mist OPO

Tematuueckuil TIaH, OTpaXarOUIUH COAEpXKaHUE NUCUUIUIMHBI (TE€peYeHb pa3AesioB U
TEM), CTPYKTYPUPOBAHHOE I10 BUJIaM YUEOHBIX 3aHITHI C YKa3aHUEM X 00bEMOB B COOTBETCTBUU
C y4eOHBIM ILJIAHOM, TIpHUBeIeH B Tabmuie 3.1



Tabmuua 3.1 — Pa3zgensl TUCHMIUIMHBL (MOTYIs), BUJIBI YI€OHOU NEATETBHOCTH U (OPMBI
Tekymero KouTpoJs st ODO

Konm pe- Kon-Bo 4acoB, OTBeIcHHOE Ha
dopma
No Ha3Banue Tembl 3yJIbTaTa
Jlex IIpakr Jla6 CPC TEKYIIEr0 KOHTPOJIS
00y4IeHUs
Bsenenne. OCHOBHEIE
1 | monsTus Teopun 00pabOTKH Pl 2 0 0 12 Tecr
CHTHAJIOB
YacToTHO-BpEMEHHBI
2 | TACTOTHOTBPEMCHIDIC PII2 2 0 0 10 | Teer
peoOpa3oBaHUsl CUTHAJIOB
DJ1leMeHThI MaTeMaTHIECKON
3 | craTucTHKH B TEOpPHUU Pl 2 0 0 10 Tecr
00pabOTKH CUTHAJIOB
4 | Ananus n3o0pakeHui PJI2 2 0 0 10 Tecr
Hcenenosanme OTYET O BBHITIOTHEHHOM
5 | npeobpazoBanns Oypre B Pl 0 3 0 12 y
MPaKTHIECKOMY 3aIaHHIO
3aJlaue aHAJIN3a CUTHAIOB
K SIIUOHHBIE M bl B TYET O BHITOJIHEHHOM
6 OpEILIIMOHHBIE METO] PIIL, PIII 0 3 0 12 OTYET 0 OJTHEHHOMY
00pabOTKEe CUTHAJIOB MPAaKTHIECKOMY 33 TaHHIO
7 HccnenoBanue mudpoBbIX PIII 0 3 0 12 OTYET O BBITIOJIHEHHOMY
GuIsTPOB MPAaKTHIECKOMY 33 TaHHIO
Auaus usobpaxenii ¢ OTYET O BBHITIOJIHEHHOM
8 | momombio anropuTMOB PJI1 0 3 0 12 y
MPaKTHIECKOMY 3aIaHHIO
00pabOoTKH
9 Oo6paboTka H3:06pa>i<ezmn c PIIL, P12 0 4 0 20 OTYET O BHITIOTHEHHOMY
TIOMOIIBIO HelpoceTel MPaKTHIECKOMY 33 TaHHIO
HToro no tadauime 8 16 0 110

4.2 Coaep:xanue pa3aeioB U TeM UCHUHILIHHBI (Moayas) aias ODO

Tema 1 Bseoenue. OcrosHbie nousamus meopuu 00pabomku CUeHa1IO08.

Conepxxanne tembl: 1.1. Knaccudukamuss curHalioB W crnocoObl uX omucaHus. 1.2.
NudopmaruBHble XapaKTEPUCTUKH JIETEPMUHUPOBAHHBIX CUTHAJIOB (PHEPrusi, MOIIHOCTb,
MOMEHTBHI, aBTOKOPPEAIIMOHHAs (DYHKIINS, CTICKTPAIbHBINA cocTaB). 1.3. 'apMoHMYEeCcKuii aHATN3
UMITyJIbCHOM mocienoBaTenbHOCTH. CKBaXXHOCTh, MeaHIp, 2P PeKTHUBHAS IIUPHUHA CIIEKTpa, Oa3a
curHana. 1.4. Ilponecc muckperusanuu curHaioB (aHaioro-nudpoBoe mpeobpaszoBanue). 1.5.
Crnektp. CriektpansHbiii ananus. 1.6. Kenctp. Kencrpanbsaoe npeodpazoBanue. 1.7. JIBymepHbIit
KOMILJIEKCHBINA KercTp. 1.8. BoccTaHoBieHHe aHanoroBOro CMriajlia Mo MHOXKECTBY OTCUETOB.
Teopema KorenbHukoBa. Hactora HalikBucra. Aiacusr.

@opMBl M METOJbI IPOBEICHHS 3aHATHM 1O TeMe, MpUMEHsieMble 0O0pa3oBaTebHbIC
TexHoJoruu: Jlekuus.

Buner caMmocTosITenbHON MOJATOTOBKU CTYJEHTOB IO TeMe: MOJITOTOBKA K TECTHPOBAHUIO.

Tema 2 Yacmommno-epemennvie npeobpazo8anuis CUCHAO08.

Copepxanne Ttembl: 3.1 IlpeoOpazoBanme @Dypwe. CpoiictBa. 3.2. JluckperHoe
npeoOpasoBanue Dypre. OCHOBHbIE CBOICTBa JAMCKpeTHOro mnpeobOpasoBaHus Dypwe
JIMCKpeTH30BaHHOTO curHana. 3.3. Mcnonb3oBaHue AMCKPETHOTO mpeoOpazoBaHus Pypbe A
BOCCTAHOBJICHHSI MCXOJIHOTO CHTHAJIa U JJIsl BBIYMCIIEHUS OTCUETOB «HEMPEPHIBHOTIO» CIEKTpa
(uHTeproyiALMA crekTpa). 3.4. BpluncieHue JIMHEHHONW CBEPTKHM IpPU MOMOIIM JUCKPETHOIO
npeobpazoBanus Dypre. 3.5. DPdekT «pacTekaHus» CIEeKTpa U BecoBble (PyHKIUU (OKHA). 3.6.
AnroputMmbl  ObicTporo  mpeoOpaszoBanuss @Dypee. 3.7. OrpaHuyeHus U  HEJIOCTAaTKU
npeobOpazoBanuss @Dypwe. I[IpoOneMbl UYaCTOTHO-BPEMEHHOM JIOKATU3allMM HECTAllMOHAPHBIX
curHanoB. 3.8. OxoHHoe npeoOpazoBanue ypre. 3.9. /IBymepHOE TUCKpETHOE Mpeodpa3zoBaHue
Odypee. 3.10. [luckpetHoe KocuHycHoe TmpeoOpazoBanme. CpoiictBa. 3.11. JIBymepHoe
JMCKpPETHOE KOCUHYCHOE rpeoOpa3oBanue. 3.12. BeiiBner-npeoOpa3oBanue. basuchsie GpyHkunm
HENpepbIBHOTO  BeiiBieT-npeoOpazoBanusd. 3.13.  JluckpeTHoe BeWBIeT-IIpeoOpa3oBaHue.
CroiictBa. 3.14. KparHomacmitabHoe mpeacTaBieHue curtajioB. 3.15. CkelnuHr-QyHKIUS U



MatepuHckuii BeiBier. 3.16. Beiinersr Xaapa, oGemm, Mopne. 3.17. beictpoe BeliBner-
npeoOpazoBanue (aroputM Mamia). 3.18. J[BymepHOE TMCKPETHOE BEUBIIET-TIpe0Opa3oBaHue.
@opMBI ¥ METOJBI TPOBEICHHS 3aHITUN IO TeMe, MPUMCEHsSIEMbIe 00pa30BaTEIbHBIC
TeXHOJOruu: JIekuus.
Bunel caMoCTOSITENTFHOM TTOATOTOBKH CTYJICHTOB II0 TEME: TOJATOTOBKA K TECTUPOBAHHUIO.

Tema 3 Onemenmor Mmamemamuieckolu CmamucmuKky 8 meopuu 00pabomKu CUSHao8.

Conmepxanme tembl: 2.1. CroxacTHueckass MOJeNb CHTHAJIOB H  HM300pakeHUIt
(cratuctuyeckuii aHcamOib, COBMECTHOE pAacCIpe/eleHUe, CTaTUCTUYECKHME MOMEHTHI). 2.2.
JluckpeTHble CcTallMoOHapHble (OJHOpPOJAHBIE) ciydaiiHble mpouecchl. 2.3. MaremaTuueckoe
OXHMJAaHWE,  CTaHJAAPTHOE  OTKJIOHEHHWE,  aBTOKOpPpENslMs,  B3aUMHas  KOppeJsLus,
aBTOKOBapuanus. 2.4. Buapl cTanroHapHOCTH Ciy4ailHBIX mporeccoB. 2.5. CnexkTpajibHas
IUIOTHOCTh MOIIHOCTH CIIydalHBIX mpoueccoB. 2.6. B3auMocBsi3b ¢ aBTOKOBapHALIMOHHON
MOCJIEI0BATENILHOCTRIO - TeopeMa Bunepa-XunumHa. 2.7. CBOICTBa aBTOKOBapHAIIMOHHOU
MIOCJIEIOBATENIbHOCTY M CHEKTPaJbHOW IUIOTHOCTH MOIIHOCTH CTAallMOHAPHBIX CIIy4alHBIX
MIPOLIECCOB.

@®opMBl M METOJbl NPOBEICHUS 3aHATUNA MO TeMe, NMpUMEHseMble 00pa3oBaTeNbHbIE
TEXHOJIOTUU: JIEKIIUS.

Bunel camocTosITeTbHON MOJATOTOBKU CTYJEHTOB IO TeMe: MOJITOTOBKA K TECTHPOBAHUIO.

Tema 4 Ananuz uzobpadicenutl.

Copnepxanne TeMbl: 5.1 MaTtemaTtnueckoe mMoaenu uzoOpaxeHuil. 5.2. Jluckperuzanus
nzo0paxenuil. 5.3. KBantoBanue uzo0Opaxxkenuid. 5.4. [lorpemnocTy AUCKPETHOTO MPEICTABICHUS
n3o0pakeHui. 5.5. MeToapl MHTEPHOIAUUA U300pakeHuid. 5.6. JIuHelHass mMpoCTpaHCTBEHHAs
¢unpTpanus. 5.7. Henunelinas mpocTtpaHcTBeHHas (uiubTparus. 5.8, OUIbTPHI MOBBIIICHUS
BEpXHUX MPOCTPAHCTBEHHBIX YaCTOT M300paxeHus. 5.9. YHactoTHas ¢unbTpanus u300pakeHH.
5.10. Ananu3 OuHapHBIX W300pakeHUH. 5.11. AHANIN3 TEKCTYPHBIX U300PKCHHIA.

@opMBl M METOJbl IPOBENCHHS 3aHSITUN IO TeMe, MpPUMEHseMble 00pa30BaTEIbHbBIC
TexHosioruu: Jlekuus.

Bunel caMmocTosITenbHON MOATOTOBKU CTYJICHTOB I10 TeME: MOJAM0TOBKA K TECTUPOBAHHUIO.

Tema 5 Uccneoosanue npeobpaszosanus Pypwve 6 3a0aue aHaAIU3a CUSHANO0B.

Conepxxkanne Tembl: 2.1. JluckperHoe mpeoOpazoBanue Dypbe ACTCPMHUHHUPOBAHHOTO
MEepPUOJUYECKOro curHaia. 2.2. Maremaruueckoe OXKHJaHUE, CTaHJAApTHOE OTKIOHEHUE,
aBTOKOppEJIALIUS, aBTOKOBapHaluus Kod(PPHUIMEHTOB IUCKpeTHOro mnpeobOpazoBanus Dypbe
JEeTePMUHUPOBAHHOTO TMepuoauyeckoro curHana. 2.3. JluckperHoe mnpeoOpa3oBanue Dypbe
JETEPMUHUPOBAHHOTO KBa3UIEPUOAUYECKOro curHana. 2.4.. MaTtemaruueckoe OXKHUIaHUE,
CTaH/IaPTHOE OTKJIOHEHHWE, aBTOKOPPEIslHrs, aBTOKOoBapHuauus Kod3()(PUIMEHTOB TUCKPETHOTO
npeoOpazoBanust Pypbe AeTEPMUHUPOBAHHOTO KBAa3UTIEPUOANMUECKOTO curHana. 2.5. Jluckpetnoe
npeoOpazoBanne Dypbe HeCTAMOHAPHBIX CHUTHANOB. 2.6. MaTtemaruueckoe O0XHAaHuUE,
CTaHJIaPTHOE OTKJIOHEHHUE, aBTOKOPPEISAIUs, aBTOKOBapHauus Kod3()PUIMEHTOB TUCKPETHOTO
npeoOpazoBanusi Dypbe HecTallMOHApHBIX cuUTHajioB. 2.7. OxoHHOe mpeoOpazoBanue Dypbe
JNETEPMUHUPOBAHHOTO MEPUOANUYECKOTO cUrHaia. 2.8. Maremarndeckoe 0>)XKMAaHKue, CTaHIapTHOE
OTKJIOHEHHUE, aBTOKOPPEINALUs, aBTOKOBapHaIus Kod3()(UIIMEeHTOB OKOHHOTO MIpeoOpazoBaHUs
®dypbe NeTepMUHUPOBAHHOTO Mepruoandeckoro currana. 2.9. Oxonnoe npeodpazobanne Oypbe
JETEPMUHUPOBAHHOTO KBa3uIlepuoanyeckoro curHaia. 2.10.. MartemaTudeckoe OKHJIaHUE,
CTaHJIAPTHOE OTKJIOHEHHUE, AaBTOKOPPENSIUs, aBTOKoBapualus Kod(h(UIIMEHTOB OKOHHOTO
npeoOpazoBanust Oypbe AETEPMUHUPOBAHHOTO KBa3uIeproanueckoro curnana. 2.11. OxonHoe
npeoOpazoBanne Dypbe HECTAIMOHAPHBIX CUTHANOB. 2.12. Marematuueckoe OXHIaHUE,
CTaH/IaPTHOE OTKJIOHEHUE, AaBTOKOPPETSAIHUs, aBTOKoBapuaius Kod((UIIMEHTOB OKOHHOTO
npeoOpazoBanus Dypre HecTallMOHAPHBIX CUTHANOB. 2.13. CriekTpanabHas TNIOTHOCTh MOITHOCTH
JNETEPMUHUPOBAHHOTO Tepuonyeckoro curHana 2.14. CnekTpaibHas TUIOTHOCTh MOIIHOCTH



JNETEPMUHUPOBAHHOTO  KBasumepuoauyeckoro curHaiga 2.15. ChoekrpanbHas IJIOTHOCTh
MOITHOCTH HECTAIIMOHAPHBIX CUTHAJIOB.

@opMbl U METOJbl MPOBEACHUS 3aHATHUH IO TeMe, MpPUMEHsSEeMble 00pa3oBaTEIbHBIC
TEXHOJIOTHH: TIPAKTUKA.

Buabl camocTosITEeNbHOM MOATOTOBKM CTYIEHTOB 10 TEME: HAlKMCAaHME OTYeTa K
MPAKTUYECKOMY 3aJJaHUIO.

Tema 6 Kopenayuonnvie memoowvt 8 00pabomke CUSHAL08.

Copnepxanne Ttembl: 4.1 KencrpanpHoe mnpeoOpa3oBaHue JI€TEPMUHHUPOBAHHOTO
MepUOANYEecKoro curHama. 4.2. MareMaTHuecKoe OXHJIaHHe, CTaHAapTHOE OTKJIOHEHHE,
aBTOKOPpEISALIUS,  aBTOKOBapualms  KOA(PQHUIMEHTOB  KENCTPaJbHOTO  IpeoOpa3oBaHUs
JIEeTEPMUHUPOBAHHOrO mepuoanyeckoro curHana. 4.3. KencrpanbHoe mnpeoOpa3oBaHue
JIETEPMUHUPOBAHHOTO KBa3WIEpHOAMUecKoro curHanma. 4.4. MareMmaTHdeckoe OXHIaHHe,
CTaHJAPTHOE OTKIIOHEHWE, aBTOKOPPEISIHS, aBTOKOBAapHALUs KOA(PPHUIIMEHTOB KETICTPaIbHOTO
npeoOpazoBaHusl JETEPMHUHHPOBAHHOTO KBazumepuoaudyeckoro curHana. 4.5. KemncrpanbHoe
npeoOpa3oBaHUe HECTAllMOHAPHBIX CUTHANOB. 4.6. MaTeMaTtnueckoe OXHJaHUE, CTaHIapTHOE
OTKJIOHEHHE, aBTOKOPPEIISIIHS, aBTOKOBapuamus  KO3()(UIIMEHTOB  KENCTPaIbHOTO
npeoOpa3oBaHusl HecTalMOHApPHBIX curHajioB. 4.7. ChnekTpanbHas TUIOTHOCTh MOIIHOCTH
JIeTePMUHUPOBAHHOTO TIepHoauueckoro curHama 4.8. CrekrpaipHas TUIOTHOCTH MOIIHOCTH
JIETePMUHUPOBAHHOTO KBA3UTIEpUOIIUecKoro curHana 4.9. CrnekTpanbHas TNIOTHOCTh MOIITHOCTH
HECTaIMOHAPHBIX CUTHAJIOB.

@®opMBI U METOIBI MPOBEACHUS 3aHATHI 10 TeMe, TNPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHU: TIPAKTHKA.

Bunel camocToATENbHONM TOArOTOBKM CTYAEHTOB IO TEME: HalHMCaHWe OT4YeTa K
MIPAKTUYECKOMY 3a/IaHUIO.

Tema 7 Uccneodosanue yugpposwvix purompos.

Conepxanue TeMbl: 6.1. @unpTpanys HECTallMOHAPHBIX CUTHAJIOB. 6.2. MaTtemaTnyeckoe
OXKMJIaHHWE, CTAHJIAPTHOE OTKJIOHEHHE, aBTOKOPPEIALHs, aBTOKOBAapHAIUs OT(UILTPOBAHHBIX
HECTallMOHAPHBIX CHUTHAIOB. 6.3. CrekTpaibHas IJIOTHOCTh MOIIHOCTH HECTallMOHAPHBIX
CHUTHAJIOB .

dopMbl ¥ METOJBI MPOBEACHUS 3aHATHH IO TeMe, NMPUMEHSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: TIPAKTHUKA.

Buapl caMocTosITENHHONW TOATOTOBKH CTYACHTOB II0 TEME: HAMHMCAHWE OTYeTa K
MPaKTUYECKOMY 3aJJaHUIO.

Tema 8 Ananus uzobpasicenuti ¢ NOMOWBIO ANCOPUMMO8 0OPADOMKU.

Copepxanne Tembl: ABTOMaTHueckas oO0OpaboTka u30o0paxeHwil. @uibTpanus
n3oOpaxenuii. Pa3nenenwe Ha KaHadbl, IIBETOBbIE CcXeMbl. MeTolbl MpeoOpa3oBaHUi
nzobpaxenuil. JluHeiHas mpocTpaHcTBeHHas ¢uibTpauus u3o0paxenus. Henunelinas
MpocTpaHCcTBeHHAs (punbTpanus nzoopaxenus. Curma-gunstp. HenuneiHas nmpocTpaHcTBeHHAS
¢bunbTpanus uzodpaxenus. Meauanusiii GpuinbTp. HenuneitHas npocTpancTBeHHas GUIBTP ALK
OUIBTP MOBBIIIECHHS BEPXHUX MPOCTPAHCTBEHHBIX YACTOT N300paxkeHus. YacToTHas PHIIbTpaus
nzobpaxenuss. HuskouactotHeie  ¢unbTpel. UYacroTHas  dumbTpanus — H300paKeHUS.
BricokouacToTHBIE PUIBTPHIL.

@opMBI U METOJBI TPOBEICHHS 3aHITUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHbBIC
TEXHOJIOTHH: IPAKTUKA.

Buzabl caMocCTOSITENbHONW MOATOTOBKM CTYIEHTOB II0 TEME: HalMCAaHME OT4eTa K
MPaKTUYECKOMY 3aJJaHUIO.

Tema 9 Obpabomxa uzobpadicenuti ¢ NOMOWbIO Helpocemell.



Conepxxanue Tembl: MeTonpl pabOThl U HM300paKEHUSIMH C TOMOLIbIO HEHpoceTei.
Ceeprounsie Heipocetu. IlocTpoeHuwe HelipoceTn mns KiIacCHPUKALIUU H300paKEHUH.
[TocTpoenne cereir ans mpeoOpazoBaHWil W300pakeHuil. Hammcanue COOCTBEHHOW ceTw,
MOJATOTOBKA BBIOOPKH 15t 00y4EHUs!, aHAIHU3 PE3YIbTATOB pabOTHl HEUPOCETH.

@opMBl U METOJBl IMPOBEACHUS 3aHATUH 1O TeMe, NMpUMEHseMble 00pa30BaTelbHBIC
TEXHOJIOTUU: MPAKTHKA.

Bunel camocTosATE€NbHONM NOArOTOBKM CTYAEHTOB IO TEME: HAalKUCaHUE OT4eTa K
MIPaKTUYECKOMY 3a/IaHUIO.

5 Meroauyeckne YyKazaHusi AJds O0y4AIOIIMXCS MO M3YYEeHHI0 M peaju3aluu
AMCUUIJIMHBI (MOYJIf1)

5.1 MeToauyeckue PeKOMEHIANUH OOYYAIIIUMCS MO0 M3YYEeHHI0 THCHUILUIMHBI W 10
00ecneYeHN 0 CAMOCTOATEILHOW PadoThI

[IpakTrueckyro paboTy ciieIyeT NPOBOIUThH B KOMIIBIOTEPHOM KJIacce ¢ MyJIbTUMEIUITHBIM
00opy/OBaHUEM, HCHOJb3Ysl OPUTHHAIBHYIO METOJIUKY U TNpOo¢ecCHOHATIbHBbIE MPOrPAMMBI.
MOKHO pEeKOMEHI0BaTh YCTAHOBKY OPUTMHAIBHBIX NporpaMM Ha [IK cTyneHTOB M BBINOJIHATH
psn 3amgad goma. B aToM citydae B Kjlacce OCHOBHOE€ BHUMaHUE KOHIIEHTPHUPYETCS. Ha METOINKE
WCIIOJIb30BAHNS HA3BAHHBIX MPOTPAMM M AHAJIU3€E MTOJYyYEHHBIX PE3YJIBTATOB

5.2 OcoOenHocTH opraHu3anud OOy4YeHHUs] JJIs JMI € OrPAHUMYEHHBIMH BO3MOKHOCTSIMH
310POBbS U HHBAJIH/IOB

[Tpu HEOOXOIMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUI] C OTPAaHHYCHHBIMH BO3MOYKHOCTSIMH
3I0POBBSI M HHBATUOB (I10 3asBJICHHIO OOYUYAIOIIETOCS) MPEAOCTABIIACTCS yaeOHas
nHpOpMaIHs B JOCTYITHBIX OPMax ¢ Y4ETOM UX UHIANBUAYATLHBIX ICUXO(PHU3UICCKUX
0COOEHHOCTEH:

- JUTsI JIUI] C HApYIIEHUSIMU 3pEHUS: B IIe4aTHOH (popme yBennyeHHbIM pupTOM; B hopme
ANIEKTPOHHOTO  JIOKYMEHTA; WHAUBUAYAIbHbIE  KOHCYJbTAllUU c MPUBJICYCHHEM
TUdIOCYpI0TIEpEBOAUNKA; MHAUBUAYAIbHBIE 33JaHNUS, KOHCYIbTALIMU U JP.

- JUIS JIUL C HApYLIIEHUSIMU CTyXa: B Ie4aTHoi hopme; B popMe 3JIeKTPOHHOTO TOKYMEHTA;
UHIUBUAYyaIbHbIE KOHCYIbTAlUM C TPUBJICUYECHUEM CYPAOINEPEBOMYHNKA; HWHAUBHUIYaJIbHBIC
3aJlaHusl, KOHCYJIbTAllUU U JP.

- IS TUI] C HApyILIEHUSIMU OMIOPHO-/IBUTATEIILHOTO afmaparta: B ne4atHoit opme; B popme
AIIEKTPOHHOTO JJOKYMEHTA; MHIMBUyaJIbHbIC 3a/IaHUs1, KOHCYJIbTAllUU U JP.

6 ®oHI OLIEHOYHBIX CPEACTB JJIS MPOBeAeHUS] TEKYIIero KOHTPOJIsI U MPOMEeKYTOYHOM
arrecTaluy 00y4arMXCcs M0 JMCUUILIHHE (MOLYJII0)

B cootBerctBun ¢ TpeboBanusmu PI'OC BO pgns arrectanuu oOydaromuxcs Ha
COOTBETCTBUE HX TMEPCOHANBHBIX JOCTIDKEHUN TIIaHUPYEeMbIM pe3ylbTaTaM oOOydeHUus Io
JTUCHUILTHHE (MOJIYII0) cO3MaHbl (POH/IBI OIEHOYHBIX CPEACTB. TUMOBBIE KOHTPOJIbHBIC 3a/IaHUS,
METOJMYECKHE MATEPUAIIbl, OINPEHECISAIONIME NPOLEAYPhl OLICHUBAHUS 3HAHUM, YMEHHU U
HAaBBIKOB, a TAK)KE KPUTEPHH U TIOKa3aTeNN, HEOOXOIUMBIE /ISl OIICHKU 3HAHUN, YMEHU, HABHIKOB
U XapakTepu3ymlluue dSTanbl (QOpMHpPOBAHHS KOMIETEHIMHA B  MPOILECCE OCBOCHUS
00pa3oBaTeNbHON MpOrpaMMmel, peacTaBieHsl B [Ipunoxenun 1.



7 YueOHO-MeTOANYECKOEe U HH(POPMALIMOHHOE o0ecneyeHne JUCHUIIIUHBI (MOTYJIs)

7.1 Ocnoenaa numepamypa

1. Ko3snos, 1. M. Lludposas o6paboTka curaanoB. KoHCHeKT nekiuii : yuebHoe nmocoodue
/ 1. M. KoznoB. — HoBocubupck : HI'TY, 2023. — 132 c. — ISBN 978-5-7782-4969-1. —
Tekcr : onekrponnsni / Jlanb :  3nekTpoHHO-OMOnMOTeuHass cuctema. —  URL:
https://e.lanbook.com/book/404672 (mata oOpamenus: 09.09.2025). — Pexxum pocrtyma: ajis
aBTOPH3. IIOJIB30BATEIICH.

2. Kpupomanos, C. f., Marematuka Ha Python : yue6nuk / C. 5. KpuBonanos, M. b.
XpunynoBa. — Mocksa : KnoPyc, 2024. — 455 ¢. — ISBN 978-5-406-12069-9. — URL.:
https://book.ru/book/950432 (nata obpamenus: 09.09.2025). — TeKCT : 3MEKTPOHHBIH.

3. Crapuxosckuii, A. U. Ludposas oOpaboTka curaanos : yuedbHoe mocodue / A. W.
Crapuxosckuit, H. A. Crapukosckas, E. B. ConnatoB. — Mocksa : PTY MUP3OA, 2023 — Yacte
2— 2023. — 120 c. — ISBN 978-5-7339-1682-8. — TekcT : anekTpoHHbIH // JIaHb : 37IeKTPOHHO-
oubnuoteuynas cucrema. — URL: https://e.lanbook.com/book/329009 (mata oOparmieHus:
09.09.2025). — PesxkuM gocTyma: [jis aBTOPH3. MOJIb30BaTEIICH.

7.2 Jlononnumenvhas numepamypa

1. byuwankas, B. B. Anroput™Mel KoMIblOTEpHONH Trpaduku : yueOHO-METOAHUYECKOe
nocobue / B. B. bywarnkas. — Maiikon : AT'Y, [6. 1.]. — YacTb 2 : AITOpUTMBI KOMITBIOTEPHOM
rpapukn — 2017. — 106 c. — Tekcr : 37eKTpoHHSIHA // JIaHp : AIEeKTPOHHO-OHONIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/146121 (aara o6pamenus: 09.09.2025). — Pexum
JOCTYyTA: U aBTOPHU3. TIOJIb30BaTEIICH.

2. Becenona, C. B. Iludposas obOpaboTka mzoOpakenuii : yuebHOe mocobue / C. B.
Becenosa, E. B. Koncrantunosa, . B. AnekcannpoBa. — Cankrt-IletepOypr : CIIOI'MKuT,
2021. — 283 ¢. — ISBN 978-5-94760-493-1. — TexkcT : anexkTpoHHbI# // JlaHb : 37eKTpOHHO-
oubnmuoreuynas cucrema. — URL: https://e.lanbook.com/book/415985 (mata oOpamieHus:
09.09.2025). — PesxkuM mocCTyma: it aBTOPH3. MMOJB30BATEIICH.

3. lludposas oOpaboTKa CHUTHAJIOB : METOJMYECKHE YyKa3aHus / cocraButenu A. H.
lNomyOunckuit [u ap.]. — Boponex : BI'TY, 2023. — 40 c. — Tekct : anektpoHHsIii / Jlanp :
ANEeKTpOHHO-OnOmoTeynass cucrema. — URL: https://e.lanbook.com/book/383297 (mara
oopamenus: 09.09.2025). — Pexum goctymna: ajisi aBTOPHU3. MOJIH30BATENICH.

7.3 Pecypcor ungpopmayuonno-menekommynuxayuonnou cemu '""Humepuem',
6KII04an npogheccuoHanvhvle 06a3bl OAHHBLIX U UHPOPMAUUOHHO-CRPABCOUHDBIE
cucmembsl (npu HeodX00UMOCMU):

1. DnextponHo-6ubnmnoreunas cucrema "BOOK.ru"

2. DnexkTpoHHO-OMbMuoTeyHas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6aza naHHeix - Pexxum
nocryma: http://oaji.net/

4. TIlpesunmentckass Oubnuorexka wuM. b.H.Enpumna (6a3a mgaHHBIX —pazsTUYHBIX
npogeccuoHanbHbIX 001acTeil) - Pexxum noctymna: https://www.prlib.ru/

5. HNudopmannonno-crpaBoynas cucrema "Koncynprant I[lmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecreyeHHe AUCHUIUIMHBI (MOAYJsl)) W INepedYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHIl, MCNOJb3yEeMbIX NPH OCYLIECTBJICHHMH 00pa30BaTEJIbHOIO
npouecca no JMCHUILVINHE (MOAYJII0), BKJIOYAs NepedyeHb NPOrPaMMHOrIo odecneyeHust

OcHOBHOE 000pyIOBaHHKE:




e lcr.6ecn.on.mutanus Smart-UPS 3000VA

e MynbT nnpoekrop Nel Panasonic PT-LX26HE

e MynbTuMenuitablil mpoextop Nel Casio XJ-V2

e O6maynbrit monutop 23" LG CAV42K

e O6maunbrit monutop LG Electronics uepHsIii +ki1aBuaTypa+MblIiib
¢ CereBoit monutop:HyneBoii kiauent Samsung SyncMaster NC240
o Ycumutenb-pactupeaenutesib VGA/XGA Kramer VP-200

IIporpammHoe obecrieyeHue:

e Microsoft Windows Professional 8.1 Russian
e Python




MMWHOBPHAYKHN POCCHUU
BJIAJIMBOCTOKCKUI I'OCYJJAPCTBEHHBI YHUBEPCUTET
HAVYHO-OBPA3OBATEJIbHBIN LIEHTP "MCKYCCTBEHHbBI UHTEJUIEKT"
@oHJ OLIEHOYHBIX CPEJCTB
JUTSL IPOBE/ICHUS TEKYILIETO KOHTPOJIS
U IPOMEKYTOYHOM aTTECTAIMH MO TUCHUTIINHE (MOIYIIO)

AHAJIN3 CUTHAJIOB M N30BPAKEHUM

HamnpaBnenue u HanpaBiIeHHOCTH (TIPOdHHUIIB)
09.04.03 Tlpuxnannas nuapopmaruka. HTEIEKTyaIbHBIN aHAIN3 TaHHBIX

IN'ox HabGopa na OINIOII
2025

®opma o0ydeHust
OYHasA

BnamuBoctox 2025



1 Ilepeyenb (popMuUpPYyeMBbIX KOMIIETEH M

Haszsanme OIIOII BO,
COKpaIIeHHOE

Kon u hopmynupoBka KoMIeTeHIN

)51

Kon u hopmynipoBka HHAUKATOPa JOCTIKEHUS
KOMIIETEHIIUU

09.04.03 «IIpuxnagna
st tHpopMaTuKa»
(M-IIN)

TIKB-1 : Crioco0€eH UCIIOnb30BaTh
U pa3BUBATh METO/Ibl HAYYHBIX UCC
JICOBAHUI M HHCTPYMEHTAPHS B 00
JIACTH MHTEJIEKTYaJIbHOTO aHaJIu3a
JTAHHBIX ¥ UHTEJUIEKTYaJIbHBIX CUCT
eM

[NIKB-1.1xk : UccnenyeT u aHamu3upyeT CYIIECTB
VIOIIE B pa3padaThiBacT HOBBIC METOMBI HAYIH
BIX MCCIICJIOBAHUIN M MHCTPYMCHTApUi B 00JacT
Y MHTEJUIEKTYaJIbHOT'0 aHaJIN3a JaHHBIX

ITKB-1.2x : PazpabatsiBaeT HHCTpyMEHTapHii B
00JIaCTH MHTEJJIEKTYaJIbHBIX CUCTEM

Komnerenius cunraercs copMUpoBaHHON Ha JaHHOM 3Talle B CJIydae, €CIH HOJyYeHHbIE
pe3ynbTaThl OOy4YeHHMs MO JUCUUIUIMHE OIICHEHbl IOJIOKUTENbHO (JMana3oH KpUTEpUEB
OIICHUBAHMSI PE3YIHTATOB OOYUEHHSI «3aUTEHOY, «yA0BIETBOPUTEIIHLHOY, «XOPOILI0Y», KOTIUIHOR).
B cinyyae OTCYTCTBUS MOJIOKMTEIBHOM OLEHKH KOMIIETEHIMS Ha JaHHOM JTale CUHUTAeTCs

Hec(hOpPMHUPOBAHHOM.

2 lloka3zaTe/iM OLleHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHHu s

Komnerennus I[IKB-1 «CriocoGeH 1conb30BaTh U pa3BUBATh METOIbI HAYUHBIX
UCCIIEIOBAaHUIN U HHCTPYMEHTApHs B 001aCTH MHTEIUIEKTYaIbHOTO aHAJIN3a JaHHBIX U
WMHTEJUIEKTYAJIbHBIX CHCTEM)

Tabmuma 2.1 — Kpurepuu olieHKH WHIUKATOPOB TOCTHKEHUST KOMITETCHITHH

Kon 1 ¢popmynupoBka UHIUKAT
opa JOCTIKSHHST KOMICTCHIINN

Kpurepuu orLieHUBaHHS PE3YIbT
aToOB 00y4YeHUs

[IKB-1.1x : Uccnenyer u aHamu
3UpYeT CYLIECTBYIOLINE U pa3pa
OaTbIBaeT HOBBIE METO/BI HAayd
HBIX MCCIIEA0BAHUN U HHCTpyME
HTapuil B 00IaCTH HHTEIUIEKTya
JIBHOTO aHAJIM3a JaHHbBIX

3HAE€T OCHOBBI METOAOB 00pabo
TKW CUTHAJIOB ¥ M300paKeHH

YMmeer npuMeHsTh MaTeMaThu4e
CKHe 3HaHMA B 337a4ax o0paboT
KW CUTHAJIOB U M300paKeHUI

CrmiocobeH K pa3paboTke HOBBIX
METO/IOB aHali3a M 00pabOTKH
CHUTHAJIOB M N300payKeHUH

[IKB-1.2x : Pa3pabateiBaeT HHC
TPYMEHTApHil B 00IaCTH HHTEI
JIEKTYaJIbHBIX CHCTEM

3HAET OCHOBBI METOIOB 00pabo
TKW CUTHAIIOB U M300paXkeHHi

Brnanmeer merogamu nipenobpad
OTKH, 00pa0OTKH U aHAII3A CHUT
HaJIOB

3HaeT moIXoA0B K pa3paboTKe
HOBBEIX METOJIOB aHaJN3a 1 00p
a0OTKM CUTHAJIOB ¥ H300pakeH
3478

Pe3ynpTaThl 00yueHus 110 TUCIUIUINHE
Ko | Tu
I I
pe | pe Pesynbrar
3- | 3-
Ta | Ta
PII 31 | 3HaHHE OCHOBHBIX METOJOB 00D
1 aH a6v0TI<H CHUTHAJIOB 1 300pakeH
ve | wit
v
PIT | me YMeHne npuMeHITs MaTeMaTH4
1 o €CKHMeE 3HaHMA B 3a/1a4ax o6pa6u
o OTKH CUTHAJIOB U N300paKeHUH
P Ha | HaBbix pa3pa®oTKu HOBBIX MET
2 BBl | ONIOB aHaJM3a U 00PabOTKH CUT
K HAJIOB M W300payKeHUH
Pl 31 | 3HaHWE OCHOBHBIX METOJ0B 00D
1 aH a6v0T1<1/1 CHUTHAJIOB 1 N300pakeH
ve | wit
Pl Ha | Brmagenne meromamu npegodpa
1 BBl | OOTKH, 00pabOTKY 1 aHaNU3a C
K WTHAJIOB
3 3HaHNE MMOX0/I0B K pa3paboTke
P/ HOBBIX METOJIOB aHAJIHM3a U 00p
2 ZI; a0OTKM CUTHAJIOB U M300paxKeH
1511
Pl Ha | HaBpIk pa3paboTKy HOBBIX MET
2 BEI | ONIOB aHaJM3a U 00pabOTKH CUT
K HAJIOB M N300payKSHUH

CriocobeH K pa3paboTke HOBBIX
METO/IOB aHalin3a 1 00pabOTKH
CHTHAJIOB M U300pakeHUi




3 IlepeyeHb OLICHOYHBIX CPE/ICTB

Tabmuma 3 — [lepedeHb OIIEHOYHBIX CPEJICTB MO TUCIHUILTHHE (MOIYIIIO)

Tabnuiia 3amoyHSIeTCsS B COOTBETCTBUU ¢ pazzaenioMm | PaGodeil mporpaMMBbl TUCIUTUITHHEI
(Momynst).

Kontponupyemsle miaHupyeMble pe3

YJIbTAThI O6y‘IeHI/IH

KOHTp OJIMPYEMBIC TEMBI

HawnMeHoBaHHE OICHOYHOTO CPEJICTBA U TIP
encrasienne ero B ®OC

HNCHHUITIINHBI

Texymui KOHTPOJIb

IIpomerxxyrounas at
TecTauus

Ounast hopma 00ydeHHUS

P/1

3Hanue : 3HaHUEe OCHOBH
BIX METOJIOB 00PaOOTKH C
UTHAJIOB M N300pakeHui

1.1. Beegenne. OCHOBHEBI

DK3aMeH B YCTHOM

€ TIOHATHS Teopuu oopado | Omnpoc bopme

TKU CUTHAJIOB P

1.3. DnemMeHTH MaTeMaTH .
. DK3aMeH B YCTHOM

9YecKOoil ctaTUCTHKY B Teo | Ompoc

pun 00pabOTKH CUT'HAJIOB

dopme

P/l

Hasrik : Bnanenne meron
aMu penoopaboTKH, 00p
abOTKH M aHaJI13a CUrHaj
OB

1.5. UccnenoBanue npeod
pasoBanusi Pypre B 3a1a4
€ aHaJIM3a CUTHAJIOB

OTueT 1o MpaxkTHUKe

OTueT 1o MpaxkTHUKe

1.6. Kopensipionubie MeT
0JIbI B 00pa0OTKE CUTHAJ
OB

OTueT 1o MpaxkTHUKe

OTueT 1o MpaxkTHUKe

1.7. Uccnenosanue nudp
OBBIX ()HIIBTPOB

OTYeT 1o MpaKkTUKe

OT4eT 1o MpaxkTUKe

P/I1

YMeHue : YMenue npume
HATh MaTeMaTH4ECKUE 3H
aHMs B 3aJ1a4ax o0paboTK
U CUTHAJIOB M N300pakeH
151

1.6. KopensiunoHHsie MeT
0JIbI B 00pabOTKe CUTHAT
OB

OTueT 1o MpaxkTHUKe

OT4eT 1o MpaxkTUKe

1.8. Ananu3z u3o0paxeHu
I C IOMOLLBIO aJITOPUTMO
B 00pabOTKHN

OT4eT 1o MpaKkTUKe

OT4eT 1o MpaxkTUKe

1.9. O6paboTka n306paxe
HUH C MIOMOLLBIO HEHpoce
TeH

OT4eT 1o MpaKTUKe

OT4eT 1o MpaxkTUKe

P2

3Hanue : 3HaHUE ITOAX010
B K pa3pabOTKe HOBBIX M€
TOIIOB aHAJIHM3a U 00paboT
KH CUTHAJIOB U N300pake

HUN

1.2. YacTOTHO-BpEMEHHBI

DK3aMeH B yCTHOM

e mpeoOpazoBanus curHan | Ompoc
dopme
OB
1.4. Ananu3 u300paxxeHu DK3aMeH B YCTHOI
. Omnpoc

nu

dopme

P2

Hageix : HaBrik pa3paGot
KU HOBBIX METOJIOB aHAJIN
3a 1 00pabOTKH CUTHAIOB
1 N300paKeHUH

1.9. O6paboTka m300paxe
HUH C IOMOLLBIO HEHpoce
TeH

OT4eT 1Mo MpaKTHUKe

OT4eT 1Mo MpaKTHUKe

4 Onucanue nNpoueaypb! O eHUBAHUS

KauectBo C(l)OpMI/IpOBaHHOCTI/I KOMIETEHIMHA Ha [JaHHOM JTame OIEHHUBAETCSI MO

pe3yspTaTaM TEKYLIUX U MPOMEXYTOUHBIX aTTECTalUi IMPH MOMOIIY KOJINYECTBEHHON OLIEHKH,
BbIpaKeHHOW B Oayutax. MakcumanbHas cymma 0ajuloB Mo JUCHMIUIMHE (MOoAymio) paBHa 100

OajuiaMm.

Bup yueOHOl gesTensHOCTH

OneHouHOE CPEJICTBO

Bompocs! k 3auery

[IpakTuaeckune paboTbI

Hror




Jlexumm 10 10
[IpakTrdeckre pabOTHI 50 50
ITpomesxyrounas arrcranust | 30 30
CamocrosiTensHas pabora 10 10
HWroro 30 70 100

Cymma OamtoB, HaOpaHHBIX CTYICHTOM IO BCEM BUIaM YUCOHOU JESATCILHOCTH B paMKax
JTUCIUILTAHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBHHU C TAOJIHIICH.

Cymma 6amio
™ s OmeHka 1o MpoMesx
YTOYHOU aTTecTany XapakTepucTHKa KadecTBa ChOpMHUPOBAHHOCTH KOMITETEHIINI
T10 TUCIUIUTN u
HE
CTyneHT IeMOHCTPHpPYET COPMHUPOBAHHOCTH JUCIUILIMHAPHBIX KOMIETEHINH, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe 1 ITyOOKOe 3HaHHe yIeOHOro MaTepuaia
or 91 110 100 «3a4TeHo» / , YCBOWJI OCHOBHYIO JIUTEPATypy ¥ 3HAKOM C JIOTIOJTHUTEILHON JINTEPATypOii, peKxome
«OTJINIHOY HI0OBaHHOH MPOTrpaMMOii, yMeeT CBOOOIHO BBITIONHATH MPAKTHIECKHE 3adaHMs, TIpe
YCMOTpEHHBIE TIPOTrPaMMO¥, CBOOOTHO ONepHUpYeT MPHUOOPETEHHBIMH 3HAHHUSIMH, YMe
HUSIMH, IPUMEHSIET UX B CHTYAINSX MOBBIIICHHON CIIOXHOCTH.
CTyneHT IeMOHCTPHpPYET c(hOPMUPOBAHHOCTH JIMCIHILTIHAPHBIX KOMIIETEHIHI: OCHO
ot 76 10 90 «3a4TeHo» / BHBI€ 3HAHWS, YMEHHSI OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEINIbHBIE OIIUOKY, HETOYH
«XOpOIIO» OCTH, 3aTPYIHEHUS IIPH aHATUTHYECKUX ONepalysiX, MepeHoce 3HaHUH U YMEHUH Ha H
OBBI€, HECTAHIAPTHBIE CUTYAIIHH.
CTyneHT AeMOHCTPHPYeT chOPMUPOBAHHOCTD TUCIUILUTHHAPHBIX KOMIIETSHIHI: B X0
«3a4TeHo» / JIe KOHTPOJIBHBIX MEPOIIPUATHI JIOITYCKAIOTCS 3HAYNTEIBHBIE OIIMOKH, IPOSIBIISIETCS O
ot 61 1o 75 «yIOBJICTBOPUTENH | TCYTCTBHE OTJCIIbHBIX 3HAHUH, YMEHHUH, HABBIKOB IT0 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMIIETEHIIHSM, CTYIEHT HUCIIBITHIBACT 3HAYHUTEIbHBIE 3aTPYIHEHUS TIPH OIEPUPOBAHH
¥ 3HaHUSAMH ¥ YMEHUSIMH ITPU MX NIEPEHOCE HA HOBBIE CUTYAIIUH.
«HE 3a4TeHO» /
V crynenra He chOpPMUPOBAHB! AUCIUIUTMHAPHBIE KOMITETEHIINH, TIPOSIBIISETCSI HEI0C
ot 41 o 60 «HEYIOBJIETBOPUTE o o
TaTOYHOCTb 3HAHMI, YMCHHUH, HABBIKOB.
JBHO»
«HE 3a4TCHO» /
JMciyIuiMHapHble KOMIIETEHIMU He chopMupoBaHbl. [IposBIIACTCS OIHOE WITH TIPAK
ot 0 o 40 «HEYIOBJIETBOPUTE . "
IbHOY THYECKH TIOJIHOE OTCYTCTBUE 3HAHHMH, YMEHUH, HAaBBIKOB.

5 IlpuMepHbIE OlIEHOYHBIE CPeACTBA

5.1 IlpumepHbIe BONMPOCHI

Bomnpocsl k 3k3amMmeny

l.KHaCCI/I(bI/IKaL[I/IH CHUTHAJIOB U COCOOBI MX OIMCAHUA.

2. HudopmaTuBHBIE XapaKTEPUCTUKH JIETEPMUHUPOBAHHBIX

CUTHaJOB (dHeprus,

MOIIIHOCTh, MOMEHTBI, aBTOKOPPEISAIMOHHAs (DYHKIIUS, CHIEKTPAIbHBIM COCTAaB).

3. I'apmoHMUeCKU aHANU3 MUMIYJIbCHOW MOCien0BaTeNbHOCTH. CKBaXHOCTh, MEAHJP,
a¢dexTUBHAS MKMPUHA CIIEKTpa, 0a3a CUrHaIA.

4. TIpouecc AUCKpETU3AlMK CUTHAJIOB (aHANOTO-1IMpOBOE MpeoOpa3zoBaHue).

5. Cnextp. CrieKTpajabHbIi aHAIIN3.

6. Kenctp. KencrpansHoe npeoOpa3oBaHue.

7. JIByMEPHBI KOMIUIEKCHBIN KENICTP.

8. BoccraHoBneHue aHaNIOroBOro CHUrHaja II0 MHOXECTBY OTCYETOB. Teopema
KorensaukoBa. Hacrora HalikBucra. AnuacuHr.

Kpamkue memoouueckue yxazanus

[lepeueHp NpPennOKEHHBIX BONPOCOB  IO3BOJMUT  OLICHUTH YPOBEHb  YCBOECHUSA
oOydarouuMucsi 3HaHWW, YMEHHIl ¥ HaBBIKOB U BBISBUTH CTENEHb C(HOPMUPOBAHHOCTH
KOMIIETCHITUIA.

O06beM W  KAuecTBO  OCBOCHHS  OOydYalOIUMUCS  JUCHUIUIMHBI,  YPOBEHBb

C(I)OpMI/IpOBaHHOCTI/I JAUCHUTIUIMHAPHBIX KOMIIETEHIIUM OLIEHMBAIOTCS 10 pe3yiibTaTaM TCKYIIUX U



MIPOMEKYTOYHOM aTTeCTAIN KOJIMYECTBEHHOW OIIEHKOM, BBIPaKEHHOW B Oajiax, MakCUMallbHAs
cymMa OaiioB 1o qucuuiuiiHe paHa 100 Gammam.
Illkana oyenxu

No Bbaynst Onwucanne

5 18-20 CTymeHT OTBETHII Ha 3aJaHHbIe BOMPOChl. CTYICHT JEMOHCTPHPYET 3HAaHUS Ha BEICOKOM YpOBHE. [lem
OHCTPHUPYET CIIOCOOHOCTh

4 12-17 CTyleHT IEMOHCTPHUPYET 3HAHMS Ha CpeTHEM ypoBHE. JleMOHCTpHPYET CITOCOOHOCTh

3 9-11 CTyIIeHT IeMOHCTPHpPYET 3HaHHMs Ha 0a30BOM ypOBHE.

2 4-8 CTyICHT JIEMOHCTPHPYET 3HAHKS Ha YPOBHE HIKE 0a30BOTO.

1 0-3 CTYIeHTOM IIPOSIBIISICTCS TTOITHOE WM TIPAKTUYECKH IIOTHOE OTCYTCTBHE 3HAHHH, HO IIPHUCYTCTBOBAN H
a 3QHATHUH U MBITAJICS OTBETUTH HA BOIIPOCEHI.




Bonpoc Nel. Knaccndmkauma cMrHaaoB U cnocobbl X onmMcaHms

CurHanbl AenaTcsa Ha HenpepbiBHbIE U AUCKPETHbIE.

HenpepbliBHbIE CUrHaNbl MMEIOT 3HaYEHUS BO BCEX TOYKaX BPEMEHHOro MHTepBana.
[UCKpeTHbIe CUTHa/bl onpeaesieHbl Wb B OTAE/bHbleE MOMEHTbI BpEMEHMU.
Mo dopme pasnnyaloT Nnepuoanyeckue n Henepuoamyeckmne CUrHanbl.
Mepnoanyeckunii cUrHan NOBTOPAETCA Yepes PaBHbIEe MPOMENKYTKN BPEMEHMU.
Henepuoauyecknin curHan He UMeeT YeTKOro nepmoaa NoBTOPEHUS.
[eTepMUHMPOBaHHbIE CUTHA bl TOYHO U3BECTHbI 3apaHee.

Cny4aitHble cMrHanbl HenpeacKasyembl U OMUCbIBAOTCA CTaTUCTUYECKMU.
DHepruio cMrHana xapakTepusyeT MHTEerpan Keagapata amnanTyabl.
MoLHOCTb onpeaenaeTca cpeaHen aHeprmei 3a eAUHULLY BPEMEHMN.

BarkHenwme VIHd)OpMaTVIBHbIe XapPaKTeEPUCTUKN BKNIKOYAKOT 3HEPTIUIO, MOWHOCTb, KOppesTAUNOHHbIE
cBOWMCTBa U CNeKTp.

KOppel'IFILI,VIOHHa‘r'I d)YHKLI,MFI NMOKa3bIBAET CTEMEHbL CBA3U MeXAY 3Ha4YEHNAMU CUTHA1a B PaA3HbIE
MOMEHTbI BpEMEHMN.

CneKTpaanaﬂ N/IOTHOCTb MOLLUHOCTK OMNUCbIBAET pacnpeneneHmne aHeprmn CUrHanaa no 4acrtotam.
BpeMeHHbIe MEeTOoAbl aHa/In3a OCHOBAHbI Ha U3y4EHUN BPEMEHHDbIX XapPaKTEPUCTUK CUTHANA.
YacToTHble meToabl MO3BONAIOT dHaN3npoBaTb NnoBegeHMeE CMrHana B YacToTHOM obnacTu.
BpeMﬂ‘-IaCTOTHbIl\/‘I aHanuns3 O6'be,£l,MHFIET oba noaxoda, NnoKa3sbiBad USMEHEHUNA CMEKTPa BO BPEMEHMN.

MaTemaTtuuyeckoe onmMcaHne CUrHaa0B BKAOYAET aHaUTUYECKUE BblpaxeHusa, rpaduKkn U Tabamubl
3HaYeHUN.

AHanuTuyeckan ¢popma 3anmcu No3BOASET MPOBOAUTL CTPOTUIA MaTEMATUYECKUIA aHaNu3.
lpaduKM HarnagHo oTobparkatoT GopPMy CUTHaNA U ero OCHOBHbIE XapaKTepPUCTUKMW.

TabAnubl NCNOb3YHOTCA AN NPeACTaBNEeHNA YACAEHHbIX 3HAaYEHWIA CUTHANa B OTAENbHbIX TOUYKaX.
Bonpoc N22. MHpopmaTUBHbIE XapaKTEPUCTUKN AEeTEPMUHUPOBAHHbIX CUTHAN0B

JHeproemKkocTb CMrHana — NOJHAA 3HepPrua, Bbiaennemas 3a 6eCKOHeUYHbI MHTepPBaa BPEMEHMU.

CpefHAn MOLWHOCTb — cpefHee 3HaYeHMe SHepPr1n 3a 04MH NepPUoa AN 3a4aHHbIA BPEMEHHOM
NPOMEKYTOK.

MomeHTbl NepBoro NopsAaka NpeacTaBAAtoT coboi cpeaHMe 3HaYeHMsA cUrHana.

BTOpOli MOMEHT COOTBETCTBYET ANCNEPCUN UAN CPEAHEKBAAPATUYECKOMY OTK/IOHEHMUIO.
ABTOKOppeNaunoHHan GyHKLMA OTPaXKaeT CBA3b CUrHaNa Camoro ¢ coboi.

CneKTpasibHble KOMMOHEHTbI MOKa3blBalOT Pa3/OXKEHNE CUTHANA HAa FTAPMOHMYECKME COCTaBAsAIOLME.
da3oBan XxapaKTepUCTMKa onpeaenseT BpeMeHHble CABUIN rAaPMOHWK OTHOCMTEIbHO APYr Apyra.

AMNANTYAa CMrHana uamepaeT MakcumanbHoe abconoTHOe 3HaveHue KonebaHui.



ONnTenbHOCTb CUrHaMa CBA3aHa C LWMPUHOM MMMYNbCA B MPOCTPAHCTBE BPEMEHM.

LUnprHa nonocsl NponycKaHMA CUTHAaNU3UpPYET ANanasoH 3HAYMMbIX 4acToT.

KoadpumumeHT popmbl OLEHMBAET COOTHOLLEHME NAOLWAAM NOA KPUBOM U NMUKOBbIX 3HAYEHWIA.
dddeKTMBHAA AANTENBHOCTD BbIYUCAAETCA NCXOAA U3 PacCeAHUA OTHOCUTENbHOM LMPUHDI.

[Ons sHepreTMyeckoro 6anaHca BaXKHbl HOPMbI Lp, ocobeHHOo Hopma L2 (sHepreTuyeckas Hopma).
Hopma Lee xapaktepusyeT Hanbonblee MFHOBEHHOE 3HAYeHUe CUrHana.

MoHATWE 3HTPONMM CBA3AHO C pacnpeseneHMemM BEPOATHOCTU CAyYaliHbIX BEJIMYUH.
BepoAaTHOCTHblE pacnpesenieHns OLLeHMBAOT BEPOSATHOCTb NOABAEHNA KOHKPETHbIX 3HAYEeHUI CUrHana.
PyHKLMA B3aMMHOW KOPPENsaLLMM NOMOraeT OLEHUTb CXOACTBO ABYX Pa3HbIX CUTHAMOB.
MNpeobpazoBaHne Pypbe UCNONb3YETCA 418 HAXOXKAEHUS CNEKTPA CUrHana.

MN3yyeHne nepexosHbiX NPOLECCOB TaKKe BAXKHO A1 OLEHKM AMHAMUYECKUX CBOMCTB CUCTEMBI.
OueHKa norpeLlwHoCTN BOCCTAHOBIEHMA CUTHaNa BaXKHa Npun 06paboTke LndpoBbIX CUTHANOB.
Bonpoc N23. FTapmMoHWYeCcKMiA aHaIM3 MMMY/IbCHOM NOC/eA0BaTeIbHOCTH

MmnynbcHan nocnenoBaTeibHOCTb NpeacTaBaseT cobol cepmio KOPOTKMUX BCMIECKOB CUrHaNa.

XapaKTepMCTVIKVI VIMI'IVJ'IbCHOVI nocnenoBaTeNibHOCTU 3aBUCAT OT HaCTOTbl Caie40BaHNA MMNY/1IbCOB U
AONNTENBbHOCTU KaxX40ro nmnynbca.

OCHOBHbIe NapameTpbl: CKBaXKHOCTb, KOIGDULMEHT 3aNoNHEHMA U 3PPEKTUBHbIE YacToTa M Noa0Ca.
CKBa*KHOCTbIO Ha3blBaOT OTHOLIEHWE Nepuoaa NOBTOPEHMUA K AJUTEbHOCTM MMMY/IbCA.
MeaHgp — TUNWUYHBIK NPUMEP UMMYIbCHOM NOCef0BaTENbHOCTY C KO3 dULMEHTOM 3anoaHeHUs 50%.

|_|p0CTEI7ILLIaﬂ nMmMmnynbCHaA NocnenoBaTe/sibHOCTb COCTOUT U3 NPAMOYIO/IbHbIX UMNY/1bCOB O,D,MHaKOBOVI
aMnanTyabl.

PasnoxeHune MMﬂyﬂbCHOﬁ nocnenoBaTtesibHOCTU B pAL, <Dypbe NO3BOJIAET onpeaennTb eé Cl'leKTpaJ'Ibelﬁ
COCTas.

Yem KOpoUe MMMY/bCbl, TEM LUMPE UX CNEKTP U 6O/bLLE BbICOKOYACTOTHbLIX COCTABAOLLMX.

Monoca apPeKTUBHbIX YaCTOT OrPaAHNUYNBAETCA NEPBON HY1EBON TOYKOM OCHOBHOWM FraPMOHUKN.
Mpesen paspellatoweit CNOCO6HOCTM NO YacToTe 06PATHO NPOMOPLMOHANEH AANTENBHOCTU MMMY/bCa.
PeanbHas g/iMHA NOAE3HOrO CUrHaAa OrpaHUYMBaAET paspeLlleHne Ha BbICOKMX YaCcTOTax.

dopmyna psga Pypbe BbipakaeT CUrHAA CYMMOWN CUHYCONAANbHbBIX GYHKUMIN PA3NIUYHbIX YacToT.
Cymma rapmMOoHMK co3gaeT cneumnduyeckyto ormbatoLyto CnexkTpanbHOM NAOTHOCTH.

MMnynbCbl BbICOKON MHTEHCUBHOCTU MPUBOAAT K YBENUYEHMIO LO/IN HUSLINX FTAPMOHMK.

BbluncneHune appeKTMBHOro YMCAa HE3AaBUCUMbIX FAPMOHMK NOME3HO A1 OnpeseneHns HeobxoaMmon
nonocbl puUabTPa.

BbicoKkasa 3(|)d)eKTVIBHOCTb KoaAnpoBaHMA AO0CTUTAEeTCA NMCNOJ/Ib3OBaHNEM MUHUMA/IbHOTO Ha6opa
MHd)OpMaLI,MOHHbIX CMMBOJIOB.



AHanns $a30BOM CTPYKTYPbl BaXKEH A1A CUHXPOHHbIX MPUEMHUKOB.

MeToabl 06paboTKM CMTHAIA NOMOTatoT BblAENUTb NOME3HbIE AaHHbIE CPean Wyma.

PacyéT nonoc ¢puabTpaymm obnerdyaet Bblbop oNTUManbHbIX GUNLTPOB ANA NEpPesayUn CUrHaNoB.
YCTOMYMBOCTb CUCTEMbI K NOMEXAM 3aBMCUT OT COOTHOLLEHMA MOLLHOCTM CUTHAAA M YPOBHA LUYMOB.
Bonpoc Ne4. Mpouecc AMcKpeTnsaLmm curHanos (aHanoro-umMdpposoe npeobpasosBaHue)

Mpouecc npeobpa3oBaHUA aHaIOrOBOro CUrHana B LMPPOBOM Ha3biBAaETCA aHa/I0ro-UudpoBbIM
npeobpasosaHuem (ALM).

OcHoBHoW 3Tan ALLIM — npouecc AUCKpeTUsaLmm, NpeacTaBaaowmn cobom B3aTne oTCYETOB CUrHaANA
yepes PUKCUMPOBAHHbIE MPOMEKYTKU BPEMEHMU.

OTCYETbI CUrHaNa KBAHTYHOTCA, MPMBOAATCA K BMMKalLLeMy YPOBHIO KBAaHTOBaHMA.

KBaHTOBaHHblEe YPOBHW 3aNMCbIBAtOTCA B LMbPOBOM BUAE C ONpeaeNeHHON Pa3paaHOCTbIO.
Bbibop wWara AMCKpeTM3aLmMm BAMAET Ha TOYHOCTb BOCMPOU3BEAEHMNA UCXOAHOTO CUTHana.

Ecnu war guckpeTmsaumm HegoCcTaToueH, BOSHUKAET 3ddeKT HaNoKEeHUA CNEKTPOB («annacuHrar).

MWHUMaNbHO AONYCTMMAnA YacToTa ANCKPETM3auumM onpegensetca Teopemoit KotenbHMKoBa-
HalikBucra-LLleHHOHa.

YacTtoTa ANCKpeTn3aLmn A01KHa 6bITb BABOE Bbllle MaKCMMa/IbHOM YacTOTbl CUTHaNa.

Anroputm BbI6OPA ONTUMANbHOTO LWara ANCKPeTM3aumMn yunTbIBaeT Tpebyemyto TOYHOCTb U NooCy
nponycKaHus.

OcHOBHaA 334a4a KBAaHTOBaHUA — MUHUMN3NPOBATb OLLIl/I6Ky OKpyrneHuAa.

OwmnbKa KBaHTOBaHUSA YMEHbLUAETCA yBen4yeHnem Konn4ecrtea ypOBHeﬁ KBAHTOBaAHMUA.
Konnuyecrtso 6uUT Ha YPOBEHb onpeaenAaeT YHNC/10 BO3SMOXKHbIX COCTOAHUM LI,Md)pOBOI'O CuUrHana.
MNoBblWeHne TOYHOCTN KBAaHTOBAHUA yBein4nBaeT 06bEM MAaMSATU U BbIYUCAUTENbHbBIE 3aTparthbl.
LLlyMbI KBAHTOBAHWA CO34al0T HEXelaTe/ibHblE UCKaXKEHUA B BOCCTAHOB/IEHHOM CUTHane.

MeTop, JNINHENHOro npeacKkasaHnAa ynydwaeT Ka4eCcTtBo BOCCTaHOBNEHUA FIYTéM YMEHbLUEHNA BINAHUA
OLIMOOK KBAaHTOBAHMUS.

LLMd)pOBOﬁ d)VII'Ipr BOCCTAaHAB/AMBAET aHa/I0rOBbI CUTHaN U3 ANCKPETU3INPOBAHHbIX AaHHbIX.
KauyecTBo BOCCTaHAB/IMBAEMOro CUrHaAa OLeHMBAETCA No owmnbKe aNMnNpPoOKCMMaLUUnn.

B npouecce undpo-aHanorosoro npeobpasoBaHns 0bpaTHbIM NPOLECC BOCCO34AET aHA/IONOBYO BEpCUIO
curHana.

OnTmmnsauma npouecca npeo6pasoBaHMﬂ CHUXXaeT B/IMAHNE BHELWIHUX d)aI-(TOpOB, BNAKOWNX Ha
TOYHOCTb.

CoBpeMeHHble aIroOpPUTMbl a8ANTUBHOMO CXKATUA YAYYLLAIOT NOKasaTenn appeKTUBHOCTU.
Bonpoc No5. CnekTp. CneKkTpasibHblA aHaNn3
CneKTpom curHana Ha3blBAETCA COBOKYMHOCTb €70 YaCTOTHbIX KOMMOHEHT.

CI'IeKTpaI'IbeIl\/’I adHan3 NpuMmeHAeTCAa anAa nccneaosaHmAa coaepXaHma 4actoT B CUTrHanax.



OCHOBHasA Le/b CNeKTPaAbHOro aHannsa — onpeaesieHne cocTaBa YacToT U UX MOLLHOCTE.
MpPAMOYrofibHbIM CNEKTP UAEANbHO NOAXOAUT AN U3YYEHUA NPOCTbIX CUTHANOB.

TUNUYHaA MeToANKa CNEKTPasIbHOro aHaAM3a OCHOBAHA Ha Pa3NoXeHUn curHana B pasg dPypeoe.

Pan ®ypbe gaét npeacraBneHme CUrHana Kak CyMmmbl CUHYCOMAA/bHbIX BOJTH.

Hynu cnekTpa cooTBETCTBYIOT 4aCTOTam, OTCYTCTBYIOLMM B COCTaBe CUTHaa.

CreKTpbl peasibHbiX CUTHA/I0B COAEPXKAT BKNa4 MHOMECTBa YacTOT O4HOBPEMEHHO.

PerynapHasa CTpyKTypa CNeKTpa XapaKTepHa A1A Nepuogmyeckmx CUrHaios.

HanpaBneHHOCTb IMHWI CNeKTpa onpeaenseT HanpasaeHWe PacnpoCcTpaHeHUA BOJHbI.
CTaTncTmMyecKkme acneKkTbl CNeKTPasbHOro aHa/M3a U3y4atoTcAa METO4aMM CTaTUCTUKM.

Ocobblit MHTEpec NpeAcTaBAAET U3yYeHUE LUIMPOKOMOOCHbIX CUTHAN0B.

MeToz aHanM3a y3KUX CNEKTPOB OCHOBAH Ha UCMOb30BaHUK BbicTporo npeobpasosaHua Pypbe (FFT).
Yncno nsmepeHuii 3HauMTeIbHO COKpaLLaeTcs npu npumeHeHun FFT.

BbicTpoe npeobpasoBaHMe NOBbILLAET CKOPOCTb PACHETOB M YyMeHbLIaeT TpeboBaHMA K pecypcam.
COBOKYMHOCTb METOA,0B NOCTPOEHMUA CNEKTPa GopMUpPYyEeT MOLLHbIA MHCTPYMEHT aHa/1M3a CUTHA/NOB.
ToyHoOe MmogennpoBaHMe CUrHaNOoB TpebyeT TwaTenbHoro y4éTta apdektos GuabTPaLMM U yCUNeHUA.
MporpammHble cpeacTBa yNPOLLAIOT BbIMOJIHEHME CMEKTPaIbHOMo aHaIm3a.

MozennpoBaHue NoBeAEHUA CNOXKHbIX CUCTEM YacTo HasnpyeTca Ha CNeKTPaNbHOM aHanuse.

COBpeMeHHbIVI MHCTDYMGHTapr/‘I obecneynBaeT BO3MOMXKHOCTb TOYHOIO pacqéTa CMeKTpa Jaxe s
YCNOBUAX 3HAYUTE/IbHbLIX MOMEX.

Bonpoc Ne6. Kenctp. KencrtpanbHoe npeobpasoBaHue

KEI'ICTp - 06paTHOE npe06pa3OBaHme CMeKTpa CUrHana, Nno3BoNA0WEee BbIABIATL CKPbITbIE
3aKOHOMEPHOCTH.

MonyyeHne KencTpa OCHOBAaHO Ha ABOMHOM NpeobpasoBaHumn Pypoe.

MpumeHseTca ANA BblAENEHUA CTPYKTYPHbIX 0OCOBEHHOCTEN CUTHANO0B.

Mcnonb3yeTca NpenmyLLECTBEHHO B PeYM M aKyCTUKE A5 aHaM3a 3BYKOB M pacrno3HaBaHMA rosoca.
OcHoBoMoANaratoLWmi NPUHLMN 3aKA0YAETCA B AEKOMMNO3ULMKN CNEKTPA HA FAPMOHUKMN M 06epPTOHbI.
O6HapyeHHble 0CO6EeHHOCTM NPOABAAIOTCA KaK perynapHble 31eMeHTbl B KencTpe.

OnpegaeneHune yncna GopmaHT roNo0CoBOro TpaKTa yA06HO OLeHNBATb Yepes KencTp.

Kputepumn naeHtMouKaLmm o6beKTOB Yalle BCErO OCHOBbLIBAIOTCA HA XapaKTepMUCTMKaxX KencTpa.

B HEKOTOPbIX CNyYanx NPUMEHEHKWE KencTpa CyLWeCcTBEHHO NPEBOCXOANT Apyrne MeToapbl aHaAmnsa.
Ocob6eHHOCTb MeToAa B aKLLEHTUPOBAHUN MeANEHHbIX U3MEHEHWIA CNEKTPA/IbHbIX XapaKTePUCTUK.
Pe3ynbTaTbl KENCTPAIbHOrO aHaAM3a NOAEe3Hbl ANA CUHTE3a UCKYCCTBEHHbIX FO/10COB.

bnarogapAa NCNosb30BaHMIO KeNcTpa yaaeTca 3¢¢eKTMBHO CKMMaTb aygnoaaHHble.



BO3MOXXHOCTb aHaNM3a CIOXKHbIX 3BYKOBbIX NATTEPHOB AenaeT meTo ] yHuBepCa/ZibHbIM MHCTPYMEHTOM.
HepocTtaTKkom ABAAETCA 3aBUCMMOCTb Pe3ynbTaToB OT Ka4eCTBa BXOAHbIX AaHHbIX.

Mpobnema YyBCTBUTENBHOCTM K LUYMUPYIOLWMM daKTopam peluaeTca cneuyanbHbIMU anroputmamm
noAas/ieHMA LWYMOB.

MprUMeHeHMe KencTpa LWMPOKO PacnpocTpaHeHo B CUCTeMax aBTOMAaTUYECKOro pacno3HaBaHus pedn.
Mcnonb3oBaHMe KencTpasibHbIX MPU3HAKOB cnocobCTBYET MNOBbIWEHWIO TOYHOCTM KnaccuduKaumm.,

KomnneKcHbI noaxon K 06paboTKe CUrHaioB noapasymMeBaeT UCMO0/1b30BaHNE HECKO/IbKUX METOA08
napannenbHo.

TpebyeTca ocobas OCTOPONKHOCTb NPU MHTEPNPETALLMMN NOAYYEHHbIX PE3YNbTaTOB.

npaKTVI‘-IeCKOG BHeApeHUe MmeToa0B Kenctpa paclnpmnio BO3SMOXKHOCTU aHa/1IM3a MHOTOKOMMOHEHTHbIX
CUrHanos.

Bonpoc Ne7. [lBymepHbIA KOMMNIEKCHbIM KeNcTp

ﬂ,BYMeprle KOMNJIEKCHbIE KENCTPbI NPUMEHAKTCA A1 aHa/In3a NPOCTPAHCTBEHHO-BPEMEHHDbIX
3aBUCNMbIX CUTHANOB.

Nx ocHoBHasi 0c0b6eHHOCTb — CNOCOBHOCTb Y4nUTbIBATb MHOTOMEpPHbLbIE B3aMMOAeﬁCTBMH KOMMNOHEHTOB
CurHana.

MCI'IOI'IbBYI-OTCFI B PaAMO/TIOKAaUMOHHDBIX TEXHO/IOTNAX, MeONUUNHCKUX NCC1e40BaHNAX N aKYCTUHECKOM
MOHUTOPUHTrE.

MHoromepHble noaxoabl 06ecneynsatoT ry60oKUIA aHaIM3 CNOMNKHbIX M30BPaXKeHUIN N TPeXMepPHbIX
mopaenen.

CNnoXHOCTb Bbl4MCNEHWNI KOMNEHCUPYETCA BbICOKMMU NOKa3aTeENAMN HaAEXHOCTW.
anMEHﬂI-OTCﬂ cneunanbHblE Npoueaypbl HOpMain3aunn AaHHbIX NePe Ha4a/lIOM aHa/n3a.

3apava pasgeneHna NCTOYHUKOB CUITHAI0B yCNewHOo pewaeTca MeETO40M ABYMEPHOIo KOMMNJIEKCHOIO
Kencrpa.

06p860TKa 60/1bLLIMX MacCUBOB AaHHbIX BO3MOXHa 6naro,u,apﬂ COBPEMEHHbBIM BbIHYNC/TUTE/IbHBIM
TEXHONOrnAM.

YHMBepca!'leOCTb METOANKU nNoAaTBepPKAAET LUMPOKOE PaCNpPOCTpaHeEHWE B HAaYKe U TEXHUKE.
MHTepI'IpETaLI,VIﬂ ABYMEPHDbIX KEMNCTPOB C/I0OKHEE OAHOMEPHbIX aHA/I0roB.

Mpobaembl, BO3HWMKalOLWME Npu paboTe ¢ ABYMEPHbIMU KEMNCTPAaMM, CBA3aHbI C TPYAHOCTbIO
BM3yann3aumu.

PeweHune I'IpO6J'IeMbI LWyma OCyLLEeCTBNAETCA NoCpeacTBOM cneunanbHbIX npoueayp O4YNUCTKU OaHHbIX.

Bbicokuit noTeHunan passnTna BMAUTCA B UHTErpaunn mallMHHOrro o6yqum-| n I'I'Iy6OKOI'O aHan3a
AaHHbIX.

3d)d)eKTVIBHOCTb KencTtpa BO3pacCTtaeT Nnpn Haan4ymnn gocratovyHoro obbema MCXO4HbIX OAaHHbIX.
MHOFOd)aKTOprIVI adaHa/In3 OTKPbIBAET HOBblE NMNepPCneKTUBbI ANA HAay4HOro nporpecca.

LUVIpOKMﬁ Kpyr anMEHeHMVI O6yCl'IOB!'IVIBaeT BOCTpE6OBaHHOCTb cneunanncTos, Bnageowmx gaHHbIM
MeToa0M.



JanbHenwee passutne MeTOAMK NO3BONT SOCTUYb HOBbIX BbICOT B HAy4YHOW coepe.

Heobxo4MMOCTb ONTUMM3ALLUN BbIYUCAUTENBbHbBIX PECYPCOB ANKTYET pa3paboTKy BbICTPbIX anropuTMoB.
OrpaHuyeHHbI 06bEM AOCTYNHOM AUTEPATYPbI 3aTPYAHAET CAaMOCTOATEIbHOE OCBOEHME MaTepunana.
BHegpeHMe MyNbTUMEAMIAHbBIX TEXHONOTNIA 061erYMUT BOCMPUATUE CAOKHOIO MaTepuana CTygeHTamu.

Bonpoc Ne8. BoccTtaHOB/IEHME aHANOrOBOrO CUIHaMa MO MHOXECTBY OTCHETOB. Teopema KoTesibHMKOBA.
YacToTta HamkeucTa. Aanacuur

Teopema KoTe/ibHMKOBa rNacuT, YTo JIl0O60M HENPEepPbIBHbIA CUTHAJ/T MOXHO BOCCTAHOBUTb MO CBOMM
OTCYETaM, eC/IM YacToTa AMUCKPETM3aL MM NPEeBbIWAET YABOEHHYH MAaKCMMa/bHYO YacToTy CUrHaa.

JTa Teopema ycTaHaBMBaeT PyHAAMEHTAIbHOE OrpaHUYeHne Ha MUHUMAJbHYHO YacToTy
AVCKpeTUsaumnm.

MaKcumanbHaa YacToTa curHasna obo3HavaeTca YactoTor HakeucTa.
Cnepactsue TeopemMbl KoTenbHMKOBa — HEObX04MMOCTb GUIbTPALLMM CUTHaNA Nepen, AUCKPEeTU3aLMeN.

Bes npeaBapuTeNbHON GUABTPALMM BO3MOKHbI apTedaKTbl, U3BECTHbIE KaK 3 dEKTbl HaNOKEHMUSA
cnektpos ("aliasing").

HBDYLIJEHVIE YCNnoBUA TEOPEMDI BeAET K nortepe 4actn l/IHd)OpMaLI,VIM N HEBO3MOXHOCTU NOJZIHOIO
BOCCTAHOB/1IEHUA CUTHANA.

Mp,eaanbuZ cnocob npegorspaweHnAa aIMCMHra — UCcnNoJsib3oBaHMe NaeaabHOro cbmanpa HU3KNX
4acToT.

MpaKTUYeCKM naeanbHbli GUALTP peanm3oBaTb HEBO3MOXKHO, MO3TOMY UCMO/b3YIOT NPUBINMKEHHbIE
peleHus.

Hu3koypoBHeBble UMdPOBbIE PUALTPbI LONOJHUTENIbHO OYMLLAIOT BOCCTAHOB/IEHHbIV CUrHA.
Kntouesas posib UrpaeT NpasBu/bHbIN BbIOOP Wara AUCKPeTU3aLmMmM U YacToTbl cpesa puabTpa.
Heobxoanmo obecneumTb 40CTaTOYHOE KOIMYECTBO OTCUYETOB 411 TOUHOM PEKOHCTPYKLMM CUTHaNa.

JononHuTenbHbIe Waru no CHUXKEHUo 3¢¢EI-(Ta Ha/NN0XKEeHNA BKAKOYAOT 06p360TKy 3allyM/IEHHOTIO
CUrHana.

HafeXHOCTb BOCCTAaHOBAEHHOMO CUrHAaNa NOBbILWAETCA C POCTOM pa3pelleHnAa Nno yncny OTCYETOB.
MNeperpy3ka KaHana gUCKpeTU3aumMu Bbl3biBAaeT 3HAUMTE/IbHbIE NOTEePU KavyecTsa.

HecobatogeHune ycnoBuid Teopembl HapyLllaeT cTabuabHOCTb M AOCTOBEPHOCTb PEKOHCTPYMPOBAHHOMO
cUrHana.

KauecTBeHHOE BOCCTaHOB/IEHNE CUTHANA BO3MOXKHO TOIbKO NPW BbIMOJAHEHUMU TEOPETUUYECKUX
TpeboBaHMM.

OnbiT UHXXEeHEePOB A0Ka3a/l BaXXHOCTb CO6J'IPOA€HMF| npasun Teopumn KotenbHMKOBA.

Ycnosmem KauyeCTBEHHOro COXpaHeHuaA MHd)OpMaLJ,MM CNyXXWUT TOYHOE CO6/'HOLI,€HM€ OrpaHMLIEHMVI Ha war
ANCKpPEeTU3auunmn.

MpaeuabHbIM Nogbop o6opyaoBaHMA ANA PErnCTPaLLMM rapaHTMPYeT BbICOKOE KayecTBo pesy/bTaTa.

Pabota Haj noBbilleHnem NponssoanTeNbHOCTU CUCTEM ANCKPETU3aLMKN NPOAO0/IXKAETCA NOCTOAHHO.
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