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MporpamMmy ancumnanHbl paspaboTan(a)(n) ooueHT, K.H. YTemoB 3.B. kadenpa reopusnku um
reoMHopMaLMOHHbIX TEXHONOrMA IHCTUTYT reonornmn n HedpTerasoBblX TEXHONOINNA |
Edward.Utemov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

O3HaKoOMUTb CTYEHTOB C TEOPETNYECKMMM OCHOBAMUN METOLOB LIMAPPOBOI 06paboTku
reooun3nyeckmx AaHHbIX NPV PeLeHnn WMPOKOro cnekTpa reogouanyeckmx 3agad. Ocoboe
BHMMaHWe yaensieTcst HoBenwnm Hanbonee NnepcnekTMBHbIM MeToaam 06paboTku MHpopmauum
(CbakTOpHbIN aHanu3, BeiBneT-npeobpasoBaHne, ppakTanbHbli aHanu3 n ap.).

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen " b2.B.5 ObwenpodeccnoHanbHblii
obpasosaTtenbHol nporpammbl 020700.62 Meonorns n OTHOCUTCS K BapUATUBHOW YacTu.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

b2.B.5 MarteMatnyeckuin 1 eCTeCTBEHHOHayYHbI LUK

lMpennonaraetcs yBepeHHOe 3HaHWe CTyAeHTaMn OCHOB HEKOTOPbIX pa3feroB BbiCWen MaTeMaTukiu
(koMnnekcHbIe Ynucna, UHTerpanbHoe N gudgpepeHunanbHoe NCYUCEHNe, BEKTOPHAs N NNHeHas
anrebpa n op.) Kypc sBnsetcs 3aBepLialowmm cneunanm3aumio n naeT napannenbHo ¢ Kypcamu
"KomnnekcmpoBaHue reopusnyeckmnx metonos" n "Teopust nons"; Kpome TOro, HeKOTopble pasaens
nepeknnKatTCs C pasaenamm Takmx UCUUnIvH, Kak "HekoppekTHble 3agayqn reogpuamnkm”
("IHdpopmaTtmka". Hekotopble pasaenbl faHHOro Kypca MCnonb3yoTCs B nayLweM napanienbHo
Kypce "Teopus nons" (MMHeNHbIE UHTErpanbHble Npeobpa3oBaHns, BenBneT-npeobpa3oBaHune).
N3yyaeTcs Ha 4 kypce B 8 cemecTpe.

OCHOBHOW

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytolWwme KOMNeTEeHUNN:

Pacwudpposka
npuobpetaemMor KOMNETeHLUN

cnocobeH ncnonb3oBaTtb NPOGUIbHO-CNeLNan3npoBaHHble

Lndop komMneTeHUUH

; MK-16 3HaHUS OyHOAMEHTaNbHbIX Pa3aenoB PU3NKKN, XMmMmn,
(NpogpeccuoHanbHble 3KONOrUN AN OCBOEHUS TEOPETUYECKMX OCHOB re0Noruu,
KOMMEeTeHLMN) reoou3ankm, reoxnMnm, 3KONOrn4eckon reonornm (B

COOTBETCTBMU C NpodpuieM NnoaroToBkun

OK-14 y

cnocobeH paboTtaTb ¢ MHgOpMaLmeli B rnodanbHbIX
(ObuwekynbTypHbie KOMMbIOTEPHbIX CETAX
KoMMeTeHuunn) P
k-4 rOTOB MCMONb30BaTb NPodeccroHanbHble 6a3bl AaHHbIX
(MpocpeccoHanbHbie abotaTb C pacn e,ﬂ.eﬂpeHHbIMI/I 6azamu 3HaHWiA ’
KOMreTeHuunn) P pacnp
NnK-6 cnocobeH Mcnonb3oBaTh MHOPMALIMIO N3 PA3NNYHbIX
(npogpeccuoHanbHble MCTOYHMKOB A5 pPeweHns NpodoecCoHanbHbIX U CoOLManbHbIX
KOMMNEeTeHUnM) 3a0ay;

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:

1. DONXeH 3HaTb:

OpureHTnpoBaTbCs B TEPMUHONOMM, UCMONb3YEMOM B paMkax AaHHOro kypca
2. DONTIXEH yMeTb:
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YMeTb NPUMEHUTb NMONyYeHHbIe 3HAHUS Ha NPaKTUYECKMX 3amadax C NCMo/ib30BaHNEM
COBPEMEHHOro NporpamMMHoro obecnevyeHms

3. OONXEH BnaneThb:

BnaneTb TeOpeTMYECKUMUN 3HAHNSIMU O BO3MOXHOCTSIX, 0CODEHHOCTSIX, AOCTOMHCTBAX U
HepocTaTkax pasnnyHbiX COBPEMEHHbIX METOA0B 06paboTkmn reodpranyeckoi MHpopMaLmm

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOoayns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS OAUCLMMNANHBI 9K3aMeH B 8 cemecTpe.

CyMMapHOo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANs AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywume copmbl
N 'D'":n"(")'g;/ﬂ;”b'/ Cemectp ceMecTpa (B yacax) KOHTpOns
Nekumu MpakTnueckuelabopartopHbie
3aHATUA pa60Tb|
1 Tema 1. KomnnekcHble 8 1-0 1 0 4 YCTHbIN ONpocC
yucna
Tema 2. OCHOBHble
NOHATUSA Teopumn nomMauHee
2. |BepoaTHOCTEN U 8 3-4 2 0 4 3apaHve
mMaremMaTn4yeckom
CTaTUCTUKN
Tema 3.
7 TeCTUPOBaHU
3. [KoppensunoHHo-perpecenoBHblli  5-6 3 0 4 ecTiiposarie
aHanus,
Tema 4.
- TeCTUPOBaHU
4. |dncnepCcuoHHbIn 1 8 7 3 0 2 ecTpoBanne
JoakTOpPHbIN aHann3
. HblA 1 TeCTUpOBaHU
5 Tema 5 dJaKTgp 8 8 3 0 5 ecTnpoBaHue
KOMMOHEHTHbIN aHann3
Tema 6.
KoppensunoHHble KONMOKBUYM
6. XapakTepucTukun 8 910 3 0 6
reon3nyeckmnx nonemn
Tema 7. CnekTpanbHbIi KOHTPONbHas
7. |aHann3 reogouanyecknx | 8 11-12 3 0 5 pabota
curHanos

KETPOHHBH
B_EPCHTET
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpoOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|

Tema 8. JlnHeitHas
8. |unbTpauns 8 13-14 4 0 4 TecTpoBanne

reogounanyeckunx nonemn

Tema 9. OcHosbl TecTuposaHve
9. |seitenet-anannaa 8 15-16 1 4 0 4

Tema 10. BBegeHue Bo o
10.|cppakTanbHbi aHan3 B| 8 17-18 2 0 4 ycTHbI onpoc

reogounaunke

Tema . Itorosas 9K3ameH

8 0 0 0
doopma KOHTpons
Ntoro 28 0 42

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. KomnnekcHble yucna
NeKuunoHHoe 3aHsitne (1 yaca(os)):

KomnnekcHble yncna BeeneHne TpuroHomeTpuydeckas n nokasarenbHas oopma 3anmcu
KOMMnekcHbIX Yyucen Bo3seneHve B n-yio cteneHb [NpocTenwme KoMnnekcHble pyHkumm PelweHne
oncbcpepeHLmanbHbIX ypaBHeHW BoluncneHne HecobCTBEHHbIX MHTErpanos MyHKLMM KOMMNEKCHOMO
NepeMEeHHOro B Teopun NoTeHumanbHbix nonen O kBatepHUOHax

naboparopHas pabora (4 4aca(oB)):

Tema 2. OCHOBHbIe NMOHATUSA TEOPUMN BEPOSITHOCTEM U MaTreMaTUYeCckom CTaTUCTUKK
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

OCHOBHblE MOHATUS TEOPUM BEPOATHOCTEN U MaTEMaTUYECKON CTAaTUCTUKN DKCNEPUMEHTANbHbIE
OCHOBbI TEOpUN BeposTHOCTEN PyHKUNSA pacnpeneneHns n nNI0THOCTb BEPOATHOCTM Cny4anHOW
BeNM4MHbl MOMeHTbI cnydanHon BennymHbl OnpegeneHne nHTepsana, B KOTOPOM MOXET HaX04UTbCS
cnyyanHas senndnHa Pacnpenenernune CtbioneHTa PacnpeneneHue duwepa PacnpenenerHune
xu-kBagpar OnpeneneHne CTaTtMCTUYECKUX XapakTepUCTMK Mo pesynbTaram OnbiTOB
CraTtucTtunyeckume runoTesbl 1 nx npoeepka [posepka rmnoTesbl 0 paBeHCTBE ANCNEPCUn OBYyX
HOpMasbHbIX pacnpegeneHunin (kputepun duwepa) lNposepka rmMnNoTesbl 0 MOAENN 3aKOHA
pacnpeneneHns (kputepwuii MupcoHa) MNpoBepka runoTesbl 0 NPUHALNEXHOCTU ABYX BbIOOPOK
OLHOW reHepanbHOM COBOKYMHOCTN (Kputepuin CTbioaeHTa)

naboparopHas pabora (4 4aca(oB)):

Tema 3. KoppensiulMoHHO-perpecCMOoHHbIN aHanus,
JNIeKLMOHHoe 3aHsiTne (3 yaca(os)):

KoppensaumoHHO-perpecCroHHbI aHanna, MHTepPnonsauns 1 annpokcmMaumns reogomusanyeckmnx
naHHbIX BBeneHwne: koppensumns un perpeccusa Koppensaumsa Perpeccus, Buabl perpeccum
[MonnHoMManbHoe crnaxmnsBaHue u MHTepnonaums MHTepnonsaumMoHHbIe NONnMHOMbI JlarpaHxa v
HbtoToHa VIHTEpnonaumns cuctemMon rapMoHMYeckux pyHkumnin CnnaH-nHTepnonmpoBaHme

naboparopHas pabora (4 4aca(oB)):

Tema 4. lucnepCUOHHbIN U (PpakTOPHbIW aHanNu3
NeKLuMoHHoe 3aHsiTne (3 4aca(os)):

JncnepcroHHbIn n dhakTopHbIA aHann3 OCHOBbI AUCNEPCUOHHOro aHannsa OaHOGaKTOPHbI
ANCMEePCUOHHbIN aHann3 [1ByxdoakToOpHbIA OMCNEPCUOHHbIA aHanns

naboparopHas pabora (2 4aca(oB)):

Tema 5. PakTOPHbLIN U KOMMOHEHTHbIN aHanu3
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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DaKkTOPHbIN N KOMMOHEHTHbIM aHann3 BeeneHne Meton rnaBHbix KOMNOHEHT (MITK) dakTopHbIn
aHanns (PA)

naboparopHas pabora (5 4aca(oB)):

Tema 6. KoppensiumoHHble XapakTepucTUKn reoousnyeckmx nonen
JNleKLMoHHoe 3aHsitue (3 yaca(os)):

KoppensumoHHble xapakTepuctukm reogouanyeckux nonen BeegeHne ABTokoppensiumoHHas
doyHKUMA (AKD) BaanmHo koppensunoHHasa pyHkumns (BK®d) MNoHaTne ctaumoHapHbiX 1
aproaunyecknx npoueccos Tunbl AK®P MpumeHeHne AKD n BK® npu 06paboTke reoonanyeckmx
LaHHbIX CnekTpanbHOoe pasnoXeHne CTauMoHapHOR cnyvanHon goyHkumm MNMoHaTre 6enoro wyma

naboparopHas pabora (6 yaca(oB)):

Tema 7. CnekTpanbHbI aHanU3 reopm3anyeckux CUrHanos
JNIeKLMOHHOe 3aHsiTne (3 4aca(oB)):

CnekTpanbHbIil aHann3 reouanyecknx curHanos TpuroHomeTpuyeckme psaabl Pypbe OCHOBHbIE
cBoricTBa psanoB Pypbe PaznoxeHne B psa HENEPMoanYeckon pyHKUMmM MprnbnuxeHHbIn

rapmoHuyeckunii aHanns. dopmynel Beccens NHTerpan Pypbe CBoicTBa NnpeobpasoBanuii Pypbe
CnekTpbl HEKOTOPbIX PYHKLMI [1PUAOXEHNS CNEKTPanbHOro aHannaa B reopnanyecknx 3agadax

naboparopHas pabora (5 4aca(oB)):

Tema 8. JluHenHas counbTpauus reodouanyeckmx nonewn
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

IlvHeiHaa ounbTpauns reodpuamndeckmx none BeepoeHve Martemartumyeckaa mogens nong. lNoHsatue
curHana n nomexu lNoHsATME 0 NMHERHOW hunbTpauun AMNIUTYOHO-4aCTOTHAA XapakTepucTmka
dounbTpa (AYX). Da3oBo-4acToTHas xapaktepuctmka gounbtpa (PYX) MNMoctpoeHne punbtpa ons
3aJaHHoro guanasoHa 4yacTot [locTpoeHre naeanbHOro HU3KOYacToTHOro ounbTpa

naboparopHas pabora (4 4aca(oB)):

Tema 9. OcHOBbI BeBneT-aHann3a
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OcHoBbl BeliBneT-aHanma3a CpasHeHne npeobpasoBaHust Pypbe 1 BeriBneT-npeodbpasoBaHms
MpwusHaku BeriBnetos MNprmepsbl BeiBneToB Mpobnema Bbibopa 6asncHoro Beneneta
MNpeLnwecTBeHHUK BeiBneT-aHann3a: npeobpasosaHue Mabopa Cnocobbl NnpeacTaBneHus
BeiBneT-o6pasoB Yrnbl BnusiHus CBolicTBa BeiBneT-npeobpasoBaHnst Bo3aMOXHOCTV NpUMeHeHWs
BeiBneT-aHanm3a B reocpuamnke MpumeHeHne BeriBneT-npeobpas3oBaHmns Npy UHTeEpNpeTaumm
noTeHumnanbHbiX noneit OnpeneneHme NCTOYHMKOB MO BEMBAET-CNEKTPY aHOManuii

naboparopHas pabora (4 4aca(oB)):

Tema 10. BeepeHue Bo dopakTanbHbi aHanu3 B reoousnke
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

BeeneHve Bo gopakTanbHblii aHann3 B reocpmamke C yero Bce Havanocb. Kakosa anvmHa 6eperoeoi
nHun? ToHaTne cbpaktanbHOW pasMepHocTH MNMpruMepbl perynsapHbix gopaktanos 3aBMCUMOCTb
Macchbl oT pa3mepos Tena CamoadhprHHble dopakTansl Cnocobbl BbIMUCIEHNS OpaKTabHOW
pasMepHOCTN BO3MOXHOCTM NMpUMEHEeHNs Teopun (ppakTanos B reodousuke. lNpumepbl gopaktanos B
reonorum n reogomamke Meton cnyyanHbix ntepaumin Hekotopble cnocobbl MOCTPOEHNS PErynspHbIX
dopakTanos CnyyaliHble gopakTansl. OgHoOMepHoe 6pOyHOBCKOE ABMXeEHME. bupxesble uUrpbl

L pobHbin nHTerpan Pumana-Snysunnsa Mynbtudppaktans O6obweHHble dopakTanbHbie
pa3MmepHocTn PpakTanbHas pasmepHocTb DO, MHGOpMaLMOHHAA pa3MeEPHOCTb, KOPPENSLUNOHHAS
pa3MepHOCTb

naboparopHas pabora (4 4aca(oB)):

4.3 CTpyKTypa M conepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

KTPOHHEBH
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5.

Mp

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Buabl
N Paspen Cemect Hepens | camoctositenbHomn [TpynoeMKOCTb ;ﬁ%ﬂ:'o;?:;ﬁgﬂﬁ
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260Tbi
CTYAOEeHTOB P
Tema 1. KomnnekcHble NnoAroToBka K o
1. ' 1-2 4 THbIA On
yncna 8 YCTHOMY Onpocy ye onpoc
Tema 2. OCHOBHble
NOHATUSA Teopun noaAroToBka
2. |BEpOSATHOCTEN U 8 3-4 |oomallHero 4 ggz:}:”;: ©
mMaTeMaTn4eckonm 3apaHu4
CTaTUCTUKN
Tema 3. MnoAroToBka K
3. [KoppensaunoHHo-perpecenoBHbifl  5-6 5 TecTupoBsaHune
TECTUPOBAHNIO
aHanmas,
Tema 4. NoAroToBka K
4. |dncnepCroHHbIN 1 8 7 TeCTUDOBAHMIO 5 TecTpoBaHue
J0aKkTOpPHbIN aHann3 P
Tema 5. dakTOpPHbIN 1 noaroToska K
. KOMMOHEHTHbIV aHann3 8 8 TECTUPOBAHNIO 5 TecTviposanie
Tema 6.
KoppensauunoHHble NOAroTOBKa K
: -1
: XapakTepucTuKu 8 310 KONNOKBUYMY 5 KONIOKBUYM
reopusnyeckux nonemn
Tema 7. CnekTpanbHblii NnoAroToBka K
ema 7. GnekTpa OroToBka ¥ KOHTpOnbHas
7. |[aHanu3 reopuanyecknx | 8 11-12 |KOHTpONbHOM 5 26072
CurHanos paboTte P
Tema 8. JlnHenHas NOArOTOBKA K
8. |punbTpauuns 8 13-14 TeCTUDOBAHMIO 5 TecTupoBaHune
reopusnyeckux nonemn P
Tema 9. OcHoBbI noaroToska K
Lo 15-1
9 BeMBneT-aHanmsa 8 5-16 TECTUPOBAHUIO 4 TecTposanie
Tema 10. BeeneHue Bo
L NnoaroToBka K o
10.|ppakTanbHbIi aHan3 B| 8 17-1g |[1OATOTOBKA S YCTHbIA ONpocC
XCTHOMKOI‘I o%
06pa9gyAesibHble TeXHONPIuKM, BKAoYas WHTepakTUBHbLIE ¢hopMbl 06yUeHuUs
pBol{FRI® nekuimmn n nabopatopHble 3aHATUS € Ucnonb3oBaHem komiddtoTepds. Bonbwas yacTs

Martepunana ndy4aetcyd caMoCTOATEJNIbHO.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI M yYyeOHOo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. KoMmnnekcHble yucna
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

KomnnekcHble yucna BeeneHue TpI/II'OHOMeTpI/I‘-IeCKaFI N nokasarenbHasa popma 3anmcu
KOMMNEKCHbIX Yncen Bo3seneHue B N-yto CTENneHb I'IpOCTe|7|LUV|e KOMMNeKCHble oyHKLMN PeweHne
andpdpepeHunanbHbIX ypaBHeHVII7I BbluncneHne HecobCTBEHHbIX nHTEerpanos CDyHKLl,I/II/I KOMMNEeKCHOro
nepemMeHHOoro B Teopun noTeHumanbHbIX nonen O KBaTepHNOHax

Tema 2. OCHOBHbIE NMOHATUSA Teopun BEpOHTHOCTEI’I M MaTemMaTM4ecKoW CTaTUCTUKU
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

PernctpaumoHHbIn Homep
Crpanuua 7 us 13.
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OCHOBHblE MOHATUS TEOPUM BEPOATHOCTEN U MaTEMATUYECKON CTAaTUCTUKN DKCNEPUMEHTANbHbIE
OCHOBbI TEOPUN BEPOSATHOCTEN PYHKUNSA pacripeneneHns 1 nioTHOCTb BEPOSATHOCTY ClyYanHom
BeNMYMHbI MOMEHTbI cnydanHon BennymHbl OnpeneneHne nHTepeana, B KOTOPOM MOXET HaX04UTbCS
cnyyanHas sennunHa PacnpenenerHune CtbtoneHTta PacnpeneneHue ®duwepa Pacnpenenernune
xu-kBagpatr OnpefeneHne CTatuCTUYECKUX XapakTepUCTMK Mo pe3ynbTaram OnbiToB
CraTtucTtuyeckume runoTesbl 1 nx npoeepka [posepka rmnoTesbl 0 paBeHCTBE ANCNEPCUIA ABYX
HOpManbHbIX pacrnpeneneHun (kputepun duwepa) Npoeepka runoTesbl 0 MOLENN 3aKOHA
pacnpenenenns (kputepuii MupcoHa) MNpoBepka rMnoTesbl 0 NPUHAANEXHOCTM ABYX BbIBOPOK OAHOA
reHepasnbHON COBOKYNHOCTU (KpuTepuin CTbiogeHTa)

Tema 3. KoppensiuMoHHO-perpecCUoHHbIN aHanus,
TECTUPOBAHWE , NPUMEPHbBIE BONPOCHI:

KoppensiumoHHO-perpecCuoHHbIn aHanns, MHTepnonauns 1 annpokcumauns reogomanyecknx gaHHbIX
BeeneHue: koppensuns n perpeccus Koppensuusa Perpeccus, sBuabl perpeccun NonvHommanbHoe
crnaxuvsaHue n nHtepnonauns NHTepnonsumMoHHble NoNnHOMbI JlarpaHxa u HoetoToHa
WHTepnonauns cuctemon rapMoHn4eckmnx cpyHkumin CnnanH-nHTepnonmposaHmne

Tema 4. IucnepcUoHHbIN U (PpakTOPHbIW aHanNu3
TecTMpoBaHve , NpMMepHbIE BONPOCHI:

JncnepcroHHbIn 1 dhakTopHbIN aHann3 OCHOBbI AUCNEPCUOHHOIo aHann3a OaHOGaKTOPHbI
ONCNEPCUOHHbBIN aHann3 L[ByxdrakTOPHbIA AUCNEPCUOHHbIR aHann3

Tema 5. DaKTOpPHbIA U KOMMNOHEHTHbIN aHanNu3

TecTMpoBaHue , NpMMepPHbIE BONPOCHI:

DakTOPHbIN 1 KOMMNOHEHTHbIN aHann3 BeeneHne Metog rnaeHbix KOMNOHEHT (MITK) dPakTopHbIn
aHanus (PA)

Tema 6. KoppensiumMoHHble xapakTepucTukm reocpmanyeckmx noneu

KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

KoppensiumoHHble xapakTepuctukm reogouanyeckux nonet BeegeHvne AsTokoppensaumoHHas
dyHkunsa (AK®P) BaanmHo koppensumnoHHas pyHkums (BK®) NoHATMe cTaumoHapHbIX 1
sproanyecknx npoueccoB Tunbl AK® MprnmeHeHne AK® n BK® npu obpaboTke reodpnanyeckmnx
LaHHbIX CnekTpanbHOoe pasnoXeHne CTauMoHapHON cnydanHom goyHKUumm MNoHaTrue 6enoro wyma
Tema 7. CnekTpanbHbin aHanu3 reopM3nyecKux CUrHanos

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

CnekTpanbHbIil aHann3 reoPuanyecknx curHanos TpuroHomeTpuyeckume psaabl Pypbe OCHOBHbIE
cBoiicTBa psanoB Pypbe PaznoxeHve B psin HENEPMOANYECKON PyHKUMM MPpMBANXKEHHbIN

rapMoHun4eckuii aHanns. Popmynel beccenst MHTerpan ®ypbe CoilcTBa NpeobpasoBaHuii Pypbe
CnexTpbl HEKOTOPbIX PYHKLUMI [1pUNoXeHNs CNekTpanbHOro aHannaa B reouamnyecknx aagadax

Tewma 8. JlIuHenHasa counbTpaumns reoconsanyeckux nonewn
TECTUPOBAHWE , NPUMEPHbIE BONPOChI:

IlvHenHasa ounbTpaums reopuamyeckmx nonen BeepeHne Matematmyeckaa mogens nons. MNoHatue
curHana n nomexu MNoHsATME 0 NMHEHOW hunbTpauun AMNIUTYOHO-4aCTOTHAA XapakTepucTmka
gounbTpa (AYX). dazoso-4acToTHas xapaktepuctuka counbtpa (PYX) MNMocTpoeHne counbTpa ons
3aaHHoro gmanasoHa 4YactoTt [ocTpoeHue ngeanbHOro HU3KO4YacTOTHOro chunbTpa

Tema 9. OcHOBbI BeBJieT-aHaIn3a
TeCcTMpoBaHue , NPUMEpPHbIE BONPOCHI:

OcHoBbl BeliBneT-aHann3a CpaBHeHne npeobpasoaHms Pypbe 1 BeiBneT-npeodbpasoBaHms
Mpu3aHaku BeriBneToB Mpumepsbl BeliBneToB Npobnema Bbibopa 6a3ncHoro Beeneta
MpenwecTBeHHMK BeBneT-aHann3a: npeobpasosaHune Mabopa Crocobbl NpencTaBneHms
BeliBneT-06pa3os Yrnbl BnusiHus CBolicTBa BeiBneT-npeobpasoBaHns Bo3MOXHOCTU NpUMEHeHNs
BeliBneT-aHanmaa B reocpmavke NprMeHeHne BeBneT-npeobpasoBaHns Npu MHTepnpeTaumm
noTeHumanbHbIx none OnpeneneHne NCTOYHNKOB MO BEMBNET-CNEKTPY aHOMaNWi

Tema 10. BBepeHue Bo dopaktanbHbii aHanu3 B reocpusuke
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

KETPOHHBH
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BeeneHve Bo dopakTanbHblili aHann3 B reodomamke C yero Bce Havanocb. Kakosa anvHa 6eperosoit
nHun? TNoHaTne cbpaktanbHOW pasMepHocTH MNMpruMepbl perynsapHbix gopaktanos 3aBMCUMOCTb
Macchl 0T pa3mepoB Tena CamoadpdmHHble dopakTanbl Cnocobbl BblYMCIEHUS dopakTanbHOW
pasMepHOCTV BO3MOXHOCTM NMpUMEHEeHns Teopun (ppakTanos B reodousuke. lNpumepbl gopaktanos B
reonorun n reogouanke Meton cnyyainHbix utTepaumin Hekotopble cnocobbl MOCTPOEHUS PErYNSIPHbIX
ppakTanos CnyyaliHble gopakTtanbl. OgHoMepHoe 6pOyHOBCKOE ABUXEHNE. BrpXxeBble Urpsbl
LpobHbIit nHTerpan PumaHna-Nnysunns Mynbtudppaktans OboblweHHble dpakTasibHbie pa3MepHOCTM
®dpakTanbHas pasmepHocTb DO, nHpopmaumnoHHas pasmMepHOCTb, KOPPENSILUMOHHAsS pa3MepPHOCTb

Tema . UToroeasi popma KOHTpons

[MprMepHble BONPOCHI K 9K3aMeHy:

MakcumanbHbIn CyMMapHbId 6ann no pesynbtatam TECTUPOBAHMS W BbINONHEHUS UHANBMLYANbHOMO
3anaHus - 30.

OueHka akTMBHOCTW CTYAEHTOB BO BpeMsi nabopaTopHbIx 3aHATUiA - o 30 6annos.

MakcumanbHblin 6ann Ha ak3ameHe - 40 .

Bonpochb! kK ak3ameHy:

KomnnekcHble yucna

1. KomnnekcHble yncna. OCHOBHblEe onepaLmm Hag KOMMANEKCHbIMX Yucnamu. TpuroHoMeTpuyeckas
1 nokasatenbHas popma 3anncu. BosseneHne B n-yio cteneHsb. [NpocTenwme goyHKLnm
KOMMIEKCHOWN NepeMeHHON.

OCHOBHble MOHATUS TEOPUM BEPOATHOCTEN U MaTEMaTUYECKON CTaTUCTUKN

1. YactoTa cobbiTusi. Teopema CnoxeHus 4actoT. YcnoBHas yactoTta cobbitusi. Teopema
YMHOXeHUS YacToT. Ctatuctudeckas goyHkLma pacnpeneneHus. CpenHee apucmeTnyeckoe.
Cratuctuyeckas gucnepcus. CtatuctTmyeckoe cpeaHee KkBagpaTnyeckoe OTKIIOHEHME.
CraTnctnyeckunii KOppPensUNOHHbBIA MOMEHT.

2. [MoHsTME BepoSATHOCTY COBbITUS. YCNOBHAs BEPOSITHOCTb cobbiTUs. CBOMCTBA aCCOLMATUBHOCTU U
ONCTPUOYTUBHOCTU BeposTHOCTen. PopMyna nonHoi BeposTHocTn. Popmyna belieca.

3. dyHKUMA pacnpeneneHns 1 NIOTHOCTb BEPOSATHOCTU CNyYaHON BENMUYUHbI, X CBOMCTBA.

4. HopmanbHbIn 3aKOH pacnpefeneHns, paBHOMEPHOE pacnpeneneHne, nokasarenbHoe
pacnpeneneHue cny4amHon BeNnUynHbI.

5. MatemaTtnyeckoe oxunagaHue, MOMEHTbI, ANCMEPCUS, CPeOHEKBAAPATUYECKOE OTK/IOHEHME
Cly4anHoM BENUNYUNHDI.

OnpeueneHme CTaTUCTUHECKUNX XapaKTEPUCTUK MO pe3ynbTaTtaM ONbiTOB

1. [loHATME CTAaTUCTUYECKUX rMnoTe3 1 ux npoeepka. NoHsATe oueHKn cTaTuCcTNYeCKom
xapaktepucTtnkn. CocToaTenbHOCTb oueHKU. OLeHka MmaTeMaTyeckoro OXuaaHus, gucnepcmm
CNny4amnHbIX BENIMYNH N KOPPENSLMOHHBIX MOMEHTOB.

2. Pacnpepnenenune CtblogeHTa. Pacnpenenenne Xu-ksagpart. Pacnpegenenne duwepa.

3. NpoBepka runoTesbl COOTBETCTBMS 9KCMNEPUMEHTANBHON PYHKLMKN pacnpeneneHuns
TeopeTn4eckon ¢ nomolupblo Kputepusa Konmoroposa.

4. [MpoBepka rnnoTesbl COOTBETCTBUSA 3KCNEPUMEHTANIbHON (PYHKLMN pacnpeneneHns
TeopeTn4eckom ¢ nomoupbio Kputepus lNupcoHa (Xn-keagpar).

5. MNpoBepka runoTesbl NPUHAANEXHOCTN ABYX BbIOOPOK OLHOMY CTATUCTUYECKOMY pacnpeneneHuto
¢ nomoubio kputepus CTblogeHTa.

6. CpaBHeHuWe amcnepcuii 4Byx BbIGOPOK C MOMOLLbIO KpuTepus duwepa.
KoppensiumoHHO-perpeccnoHHbIn aHanns. VHtepnonsums n annpokcuMmaums reogpunanyeckmnx
JNaHHbIX.

1. 3apaum KoppensiLMOHHO-PErPECCMOHHOr0 aHanmaa. BeilbopoyHbIii KOSOPMLIMEHT KOPPENSLUN.
[MoHsaTHe noBepuUTENbHOrO MHTEPBana ang kosduumeHTta koppensaunn. MHoOXeCTBEeHHbI
KO3dppMLMEHT Koppensaumn.

KETPOHHBH
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2. IlnHeiiHas perpeccus. OnpeneneHne KoaguUNeHTOB NMHENHON perpeccum MeToaom
HavMeHbLWKWX KBaapaToB. YpaBHEHVE NTMHENHOW perpeccun B MaTpuyHon coopme. CTeneHHas,
9KCNoHeHUmanbHas, norapugpmuyeckas perpeccus. Cesasb KO3(PULNEHTOB NNHENHOR perpeccumn
C KO3(ppULMEHTOM KOppenaLmn.

3. Mapabonunuyeckas perpeccus BToporo nopsioka. MHoxecTBeHHas perpeccusi. YpaBHeHUe
MHOXECTBEHHO perpeccun B MaTpunyHoin doopme. NprMeHeHne perpeccnoHHOro aHannsa B
reonorum n reogoUanke.

4. NHTepnonsiums. VIHTepnonsiuMoHHble NONnHOMbI Jlarpanxa v HbtoToHa. JInHeHbIin 1 kybrnyeckuii
cnnamHbl. MIHTepnonsauns cUCTeEMon rapMOHNYECKUX GOYHKLINIA.

JuncnepcroHHbI 1 hakTopHbIN aHanm3

1. 3apaym OMCnNepCcuoHHOro aHanmsa.

2. OoHOMLaKTOPHbIN AMCNEPCUOHHbIN aHanua. MNpoBepka rmnoTesbl 0 PpaBeHCTBE rPynMnoBbIX
CpelHux (3amadya o0 cucTemaTnyeckon owmnbke npubopa). Obwas, dakTopHas, ocTatodyHas CyMMb
KBaOpaTOB OTKNOHEHUIA N3MEPSIEMbIX BENUYUH.

3. [1ByxthakTopHbI aHann3. dakTopHas, octato4yHas CyMmbl. [IpoBepka rmunotesbl 0 paBeHCTBe
CpenHux No cTpokam u ctonbuam (3apaya o0 cMcteMatnMyeckon ownbke npnbopa/onepartopa).

DaKTOPHbLIN N KOMMOHEHTHbIN aHann3
1. 3agayun goakTopHOro aHannaa. Metoq rnaBHbIX KOMMOHEHT.

2. ®akTopHbIi aHanu3 (PA). OcHoBHas Teopema PA. BapumakcHbIn MeTo (hakTopm3aumm
KoppensunoHHon maTtpuubl. MNprmeHeHne A B reopuamke.

KoppensaumoHHble xapakTepucTukm reogonanyeckux nonem

1. CnyyaiHble npoLecchl.

2. Peanusauuun cnyyaiHoro npowecca.

3. Marematuyeckoe oxunaaHue, aBTokoppensaumoHHas yHkumsa (AKD) cnyyaiHoro npouecca.
4. Ceonictea v tunbl AK®D. Paguyc koppensumu. NMpumeHeHne AKD n B reopusuke.

5. CeoiictBa CTaUMOHAPHOCTN U 3ProAnNYHOCTM Cny4anHoro npolecca. Ycnosue 3proanyHoOCTn an4
cTaunoHapHOro npouecca.

6. BaanMHo koppensumnoHHas cpyHkuus (BK®). NpumeHeHne BK® B reodomsuke.

7. Ces3b AK® ¢ amnnntyaHbIM cnekTpoMm Pypbe O515 CTaunoHapHbIX 3proamnyeckux npoLeccos.
8. MoHsiTne 6enoro wyma.

CnekTpasnbHblii aHann3 B reoonamnke

1. Pagbl ®ypbe. OCHOBHbIE CBOWCTBA psaoB dypbe.

2. PasnoxeHve B psa Henepnogn4eckmnx yHKUNN.

3. MpnbnnxeHHbI rapMoHnyeckuii aHanns. dopmynbl Beccensi.

4. NHuterpan ®ypbe. CeoicTBa NpeobpasoBaHuin Pypbe.

5. CnekTpbl HEKOTOPbIX PyHKUMIA (pyHKUuuK Jupaka, Xesucanna, NnpsmMoyrofnbHas, TpeyronbHag,
3HakoBas, KOCUHycomnaa, 3aTyxarowas aKCnoHeHTa, ['aycca).

6. OCHOBHbIEe NPUNIOXEHUS CNEKTPaNbHOIro aHann3a B reogpuauke.

JInHenHaa omnnbTpaums reogonanyeckmnx nonemn

1. ALONTMBHAA U MynbTUNAMKATUBHASA Mogenu nons. lNMoHaTns curHana n nomexu B reoousuke.
2. lNoHsATMe nuHenHon punbTpaummn. CBOKCTBA NMHENHOrO oneparopa.

3. Becosasa pyHkums. A4X n dYX gomnbTpa.

4. NpumeHeHne npeobpasoBaHnii Pypbe ANsi NOCTPOEHNS IMHEHBIX OUNbTPOB. PekypcrBHbIe
punbTpbI.

5. Hn3ko4yacToTHbIE, BbICOKOYACTOTHbIE, NOTIOCOBbIE, PEXEKTOPHbIE (PUNBLTPbI.

6. lNocTpoeHne noeanbHOro HN3KO4aCcTOTHOro domnbTpa. PUNbTP C KOCUHYCHBIM CrNaXnBaHUEM.
7. ®unbTpbl BaTtTepeopTa 1 Yeboiwesa.

TeopeTnyeckue 0CHOBbI BENBNET-NpeobpasoBaHms

1. CpaBHeHune npeobpasoBaHuns Pypbe u BeliBneT-npeobpasosanus. MNMoHsTHe 6asuca
npeobpas3oBaHus.
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2. dopmynbl NpsiMoro 1 obpaTHoOro BelBneT-npeobpasoBaHuns.
3. MNpwnsHakn BenBnetoB. CBoWCTBA BEVBNET-NPE0Opa30BaAHUIA.

4. HekoTopble pacnpocTtpaHeHHble Bensnetbl. (HAAR-Bensnet, cemerictea DOG-BenBneToB,
Bernenetos Mopne v Nayns).

5. NpeobpazoBaHue Mabopa.

6. Cnocobbl npencTaeneHns BenBneT-obpasos. CkenetoHbl. Ckanorpammel. MnobanbHbIi 1
NIOKanbHbIV CNEKTP SHEPrun. Yribl BAUSHUS.

7. MNprMeHeHne annapaTa BeBneT-npeobpasoBaHms B reopmsmke.
dpakTanbHbI aHanu3 B reopusnke

1. MNoHATMe dopakTana u gpakTanbHoi pasmepHocT. CBoiicTBa camononobusi n MacwTabHo
NHBaPWaHTHOCTMW.

2. PerynsipHble gopakTanbl. KaHTOpOBCKOE MHOXECTBO, cHexuHka Koxa, Candgpetka CepnunHckoro,
dyHkuns Berepwtpacca.

3. Cnocobbl NOCTPOEHUS perynsipHblx gopaktanos. Meton cuctem ntepupyembix pyHkumii (CUD).
MeTopn cny4anHbix utepaumi.

4. CnyyaiiHble dopakTansl. OgHomepHoe 6poyHoBckoe aBmxeHne. Ob6obweHHoe BpoyHOBCKOE
LBVXeHWe. [epCUCTEHTHOCTb 1 aHTUMEPCUCTEHTHOCTb.

5. 3aBnCMMOCTb Macchl OT pa3MepoB Tena.
6. CamoagomHHble dopakTansl. [Mokasatenb XépcTa (KopasmMepHOCTb).

7. Cnocobbl namMepeHusi copakTanbHOM pasmepHocTU. KneTouHblid cnocob, cnocob Bbl4MCIEHMS MO
avcnepcun npupatweHmnin. CnekTpanbHbIi cnocob.

8. ®opmannam gpobHOro nHTerpoanddepeHunpoBanns. JpobHbii MHTErpan
Pumana-Ilnysunng. OpobHas npoussogHas PumaHa-Jlnysunns.

Bonpocbl BbIHOCUMbIE HA CAMOCTOSTENBHYIO paboTy

KomnnekcHble yucna. CosgaHne nporpammbl "Kanbkynatop Ans KOMAEKCHbIX Ynucen"

MogenunposaHue pacnpenenenuii CtbloneHTa, duiuepa 1 Xn-kBagpar CPeacTBamMm 3NEKTPOHHbIX
Tabnuy (Grapher).

MocTpoeHune ructorpamm pacnpenenennii CtoloaeHTa, duwepa n xu-kBagpaT CpeacTBamm
3NeKTPOHHbIX Tabnuy (Grapher).

HOCTpoeHI/Ie rpadorKoB KapoTaXKHbIX KPUBbIX, BbIYUCTIEHME ypaBHean7| NUHENHon perpeccun n
KoagppuumeHTa Koppenauum ons 3aBNCKMOCTEN don3nyecknx napameTpos.

LvcnepcunoHHbli aHanma. MooennpoBaHme 3aaqm 0 cuctTeMaTuyeckon ownbke npubopa.
[MpoBepka rnnoTesbl 0 paBeHCTBE CPEeOHUX MO rpynnam.

®dakTopHbLIN aHann3. [IpMMeHeHne MeToaa rnaBHbIX KOMMOHEHT Ans aaHHbix 'IC (nnactosas
CKOPOCTb, NOPUCTOCTb NO AaHHbiM HITK, nnoTHOCTL No AaHHbIM oT6opa KepHa).

MocTpoeHne aBTOKOPPENALUMOHHON doyHKUMM faHHbIX TC TabnmyHbiMK cpencTBamm.

dunbTpauns rpaBUMeTPUYECcKX aHHbIX. BbloeneHve nokanbHOM 1 pernoHanbHOW cocTaBnstowem
(nporpammbl SPECTR2, Grapher).

[MocTpoeHne pypbe-CnekTpoB reodm3anyecknx 4aHHbIX, BOCCTAHOBNEHME CUrHana mn3
doypbe-cnekTpoB reopuamnyeckmx aaHHbolx (nporpammel SPECTR2, Grapher).

Co3spaHve nporpammbl MOCTPOEHMS nannac-o6pasos NPOCTENWNX OYHKLNIA.

JInHenHaa onnbTpauns gaHHbIX. BolgeneHme nokanbHOM U pernoHanbHOM COCTaBNAWEN OaHHbIX
rpasmmeTpuyeckoro npogouns (nporpammel SPECTR2, Grapher).

MocTpoeHne BEMBNET-CNEKTPOB Pa3NNYHbIX CUTHANOB C Pa3NMYHbIM BeBNeT-6asncom (BerBneT
Mayns, MHAT) (nporpamma Wavelets).

®dpakTanbHbIn aHaNn3 (MOCTPOEHME canPeTkn CEPrNMHCKOrO N KAHTOPOBCKOrO MHOXECTBA).
(nporpamma Surfer).

7.1. OcHOoBHas nuTeparypa:
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8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune oncumnamnHbl "TeopeTnyeckmne oCHOBbl 06paboTKy reodonanyecknx JaHHbIX"
npennonaraeT NCMNONb30BaHME CNeLyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

KoMmnboTepHbIin knacc.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO n y4ebHbIM nnaHoM no
HanpasneHuio 020700.62 "["'eonorusa” n npodunto nogrotosky Ieopuamka .
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