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Heapb u 32124 AUCHUTLINHBI

Heab — nonydeHwe 3HAHUW O TEOPETUUYECKUX MPUHIUIIAX M OCHOBAX, MPAKTUYECKUX
mpuemMax M cmocobax aHanmu3za W 00pabOTKM SKCHEPHUMEHTANbHBIX JaHHBIX Pa3BeIOYHOM
reo(pU3nKH.

3agauyu: O3HaKOMIJIEHHE C OOLIMMHU J/Jii BCEX METOJO0B TeO(U3UKU TEOPETHUECKUMU
OCHOBaMHU OOpabOTKH M aHalM3a JTAaHHBIX ; OCBOEHHE MPAKTUYECKUX CIOCOOOB aHaIM3a JaHHBIX;
OCBOGHHE MPAKTUYECKUX Mpoleayp oOOpabOTKH SKCIEPUMEHTAIbHBIX JIAaHHBIX; OBJAJCHUE
MPUEMaMH OTIPEJICIICHUS U M3yUCHUS CIEKTPAIbHBIX U KOPPEISIIMOHHBIX CBOMCTB Te0()U3NISCKIX
T0JIeH; OCBOCHHUE PErPECCHOHHOT0, AUCIIEPCHOHHOT0, (JaKTOPHOTO aHaJIM3a ; OBJIAZICHHE HaBbIKAMU
MOCTPOCHHUST ONTHMAIBHBIX (WIBTPOB, aNrOPUTMaMU TPOBEACHHS (QHUIbTpalMd JaHHBIX
O3HAaKOMJICHHE C TMPUHLUIAMHU U TpoIlenypaMu OO0pabOTKM KOMIUIEKCa Ie0J0ro-reopuanyeckux
aTpuOyTOB; MOJYYCHUE HABBIKOB BIQJICHUS MPOIECIypaMu 00paObOTKH reo(PpU3NIECKUX NaHHBIX Ha
npumepe kommbioTepHoi cucteMbl KOCKAJI-3D; o3HakoMJIEHHME C COBPEMEHHBIMU MpHEMaMHU
00paboTKy (BelBIEeT-aHAIN3, HEHPOHHBIC CETH, TCHETUICCKUE AITOPUTMBI, (DPAKTATBHBINA aHAIH3 U
1p.); OBIaJICHHE CIOCOOaMU PELICHUS] KOHKPETHBIX 3aau pa3/iejeHHs MoJIeld Ha COCTABISIONINE U
BBIJICJICHHS] CUTHAJOB Ha (oHE moMeX; MPHUOOPETEHUE HABBIKOB MPOBEICHUS KOMILIEKCHOTO
aHanm3a reopu3n4IecKuX MoJjiel U UX aTpudyTOB.

1. Mecto aucuumiauabl B crpykrype OIIOII BO — BapuaTuBHas 4acth, npodeccruOHaIbHBIN
UK, Kypc — 4, cemecTp — /.

2. BxoaHble TpeOOBaHus 1JIsl 0CBOEHHS TUCHHMILIMHBI, NPeIBapPUTEJbHbIE YCIOBHUS:

OCBOEHHME TUCUUIUIMH «Bpicmias MatemaTuka», «MaremaTtudyeckuil aHanus», «®dusuka», «reopus
BEPOATHOCTEM M MaTeMaTUdecKas CTaTUCTUKa», «JluHeitHas anreOpa», «Teopus reodusmueckux
nosiel», «I'paBupasBenka», «Marnutopassenka», «ueKkTpopas3Benkay, «CelicMopa3BenKay,
«I"eodusnyeckue uccaen0BaHus CKBAKUH.

3. Pe3yabTaThl 00y4eHHUsI 10 TUCHHUIJINHE, COOTHECEHHbIE ¢ KOMIIETEHIUSIMU BBINYCKHHKOB.
KommnereHIM BBITyCKHUKOB, (JOpMHUPYEMBbIE (ITOJHOCTHIO MM YaCTUYHO) IPU peasin3aliuu

JUCLUILTUHBL:

OIIK-3.b CnocoOGHOCTh peliaTh CTaHAAPTHBIE 3a7aydl MPOPECCHOHATBHON JESATETbHOCTH B

COOTBETCTBHH C MPO(UIIEM NOATOTOBKH;

OIIK-4.b CriocoOHOCTh MPUMEHATH 3HaHUS (YHIAMEHTAIBHBIX pa3/esoB HayK o 3emiie, 0a30BbIe

3HAHHUSA €CTECTBEHHO-HAyYHOT0 M MAaTeMaTH4YeCKOro LHUKIOB TpU pPELIEHUH CTaHJapTHBIX

npodecCHOHATBHBIX 3a]1ay,;

[1IK-7.b 'oTOBHOCTB MPUMEHSTH Ha NMpPaKTHKe 0a30Bble 00IIenpoeccHOHaIbHbIE 3HAHUS U HABBIKU

IIPU PELIEHUU MPOU3BOJCTBEHHBIX 3a/1a4 (B COOTBETCTBHHM C MPO(UIIEM MOJTOTOBKH);

CIIK-1.b CriocoGHOCTh HCHOIB30BaTh CIELUUATU3UPOBAHHBIE 3HAHUS B 00JIACTH pa3BEIOYHOI

reopu3uKd MpU MOJEIMPOBAHUU TE€OPU3UUECKUX TOJIeH I CI0KHO-TIOCTPOEHHBIX (U3UKO-

reoJ0rM4eCKUX MOJIeel re0JOTHYECKUX CPell, B TOM YHCIIE U B CIIy4Yae TPEXMEPHBIX.
IInanupyemble pe3yabTaThbl 00y4eHHs 10 AUCHHUILINHE (MOLYJIIO0):

3namsb: TPUHLIUNBL JIETEPMUHUPOBAHHOTO M  BEPOSTHOCTHO-CTATUCTUYECKOIO IOAXOAOB K

00paboTKe Te0/IaHHBIX; OCHOBHBIE NMPHUEMbI U3YUYEHHUS CIEKTPAIBHBIX U KOPPEISAIMOHHBIX CBOWCTB

reo(pU3N4YECKUX MOJeH; OCHOBBI KOPPEISAIMOHHO-PErPECCHOHHOT0, AUCIIEPCUOHHOIO U (PaKTOPHOTO

aHAJIN30B, TEOJIOTMUECKHUE 3aJauyd, pellacMbleé C WX I[PUMEHEHHEM; aJrOpPUTMbI JIMHEHHON

(onTuMasnbHOM) (GUIBTPAUU TeOPU3NUSCKUX TOJICH; OCHOBBI TEOPHU CTATHCTHUSCKHX PEIICHUIN

JUIsL BBIJIENIEHUS ca0bIX CUTHAJIOB;

Ymemsp: oOpabarbiBaTh [aHHBIE B KOMIBIOTEPHBIX CHCTEMax; HCIIOJIb30BATh PE3yJIbTAThI

00pabOTKM T€OJAaHHBIX TNPH PEHICHUH TeOJIOTHYECKUX 3anad; (GopMysinpoBaTh TpeOOBaHHS K

npueMam o0paboTKH, UX MapaMeTpaM U yCIOBHUAM UX ONTUMAIBHOTO IPUMEHEHHUS;



Bnaoemp: 0CHOBHBIMH TIpHEeMaMu 00paOOTKH JTaHHBIX; MPOTPAMMHBIM OOecTieueHrneM 00pabOTKU
reojanHbeIx Ha DBM; a(h(hekTuBHBIMU NpHeMaMM aHaIHU3a Pe3yJbTaToB 00paOOTKU MpPU PELICHUN
reOJIOTUYCCKHX 3a/1a4.

4. ®opmat 00y4eHHUs1 — JICKIIMOHHBIE U CEMHUHAPCKUE 3aHSATHUA.

5. O0beM AUCHUNIIMHBI (MOAYJS) COCTAaBISIET 2 3.€., B TOM uucie 42 akaJeMHUYECKHUX daca,
OTBEJICHHBIX Ha KOHTAKTHYIO paboTy oOydaromuxcs ¢ mpernogaBarenem (14 gacoB — 3aHATUA
JIEKIIMOHHOTO THMNa, 28 4YacoB — 3aHATHSA ceMuHapckoro Tuma), 30 akaJeMHYecKHX 4YacoB Ha
CaMOCTOSITENTLHYO paboTy oOyuaronuxcs. @opma MpoMeKyTOYHON aTTeCTalli — SK3aMEH.

6. Conep:kaHue JTUCHMIIMHBI (MOYJIsl), CTPYKTYpPUPOBAaHHOE IO TeMaM (pasfesiaM) ¢ yKa3aHueM
OTBEZICHHOI'0 HAa HUX KOJMYECTBA aKaJeMUYECKUX YaCOB U BH/Ibl YU€OHBIX 3aHATHH

KpaTkoe cogep:kanue quCHUIINHBI (AHHOTAIUS):
HucuuiuinHa Teopernyeckne OCHOBBI OOpaOOTKHM TeO0(pU3MUECKUX CHUTHAJIOB HAIpaBleHa Ha
[I0JIyYE€HUE 3HAHUI O TEOPETUYECKUX MPHUHIMIIAX U OCHOBAX, MPAKTUUYECKUX IPHUEMax U Crocodax
aHanu3a M oOpabOTKM HSKCIEPHUMEHTAIBHBIX MaHHBIX pa3BelouHOM reodusuku. B mponecce
M3yYeHUS JUCUUIUIMHBI OOy4Yarourecs 3HAKOMATCS C TEOPETHYECKUMH OCHOBaMH OOpabOTKH U
aHauu3a JAHHBIX, SBISIOMUMHCS OOIIMMHM Il BCEX METOJOB TIeo(U3MKM M OCBAaUBAIOT
NpaKTUYeCKHe  Mpolexypel  00pabOTKM W CHOCOOBI  aHalM3a  AKCHEPUMEHTAIBHBIX
nocjuenoBarenbHOCTeH. JlatoTcs HABBIKM NPUMEHEHUS mpolexyp oOpabOTKH Treo(u3nYecKux
JTaHHBIX Ha puMepe kKommbioTepHoit cuctemsl KOCKAI-3D.



HaumeHoBaHMe M KpaTKoe CoJpepKaHue Bcero B Tom uncne \
pa3aesioB M TeM IMCUUILTUHBI (MO1YJIfA), (4acob) KonrakTHasi pabora CamocrosiTesibHas padora
(paboTa BO B3aMMO/1€iiCTBMH C IpenojgaBarTejemM) 00y4aromerocsi, 4acbl
®DopmMa NPOMeKYTOUHOI aTTecTAlIMHU 110 Buibl KOHTAKTHOMH PadoThI, YaChl
AMCHUIJINHe (MOLYJII0) ,
X, o ® 1L O ® &,
Sifc|E85g E8g¢
™ e o~ SOl
Pasnen 1. Beegenue 1 1
Paznen 2. OCHOBHEBIC MOHSTHUS TCOPHH 2 4 6 3ananue 1. CobecenoBanue, 2
BEPOATHOCTEH U MAaTEMAaTHUECKON CTaTUCTUKU Jaca
Pazgen 3. KoppensiimoHHO perpeccCuoHHbII 1 2 3 3amanue 2. CobecenoBanue, 2
aHaIu3 Jaca
Paznen 4. JlucnepcuonHbIi 1 PaKTOPHBIHA 1 2 3 CobecenoBanue, 2 yaca
aHaJIM3bI
Paznen 5. KoppensiuoHHbIe XapaKTEPUCTHKH 1 2 3 CobGecenoBanue, 2 yaca
reodus. moneu
Paznen 6. CriekTpasibHBIN aHATN3 1 3 4 Pedepar, 2 gaca
reo(U3MYEeCKNX CUTHAJIOB
Paznen 7. Jlunelinas ¢punbrpanus 1 1 2 Pedepar, 2 yaca
reou3NUeCcKuX moJei
Paznen 8. OnTumanbHble TUHEHHbIE PUIBTPHI 2 4 6 3ananue 3. CobecenoBanue, 2
Jaca
Paznen 9. Teopust cTaTUCTHUECKUX PEIICHUIA 2 4 6 CobecenoBanue, 2 yaca
JUTsI OOHAPYI)KEHUS CJIA0BIX CHTHAJIOB
Pasgen 10. KomiuiekcHbIN aHaN3 2 6 8 CobecenoBanue, 2 Jaca
reopU3MIECKNX JaHHBIX
[TpoMexyTOouHasl aTTECTALMSI DK3AMEH 12 yacos
HTroro 72 42 30




CoaepixaHue pa3aejioB IHCHUIIIHHBI:

1. BBEJEHHUE
1) CoBpeMeHHBbIE YC/I0BHA N10JIy4eHHs reosioro-reopusndeckon nHGopmanuu
Heo6xouMoCTb B Hab/I10JeHUU U OCOOEHHOCTU M3MepeHUH reopu3nyecKux MoJiei.
AKTyasibHblEe TPeOOBaHUs K 3KCIIePUMEHTA/IbHBIM JJaHHBIM, 00pab0TKe M pe3y/bTaTaM HUX
MHTeplpeTaluHu.
2) llenwn, 3a5a4Yu U HANPaBJIEHHOCTb 0OPAa6OTKH
dyHlaMeHTa/IbHbIEe TOAXOAbBI K 00pabOoTKe 3KCIepUMeHTaJbHbIX JaHHbIX. OCHOBBI
MaTeMaTU4eCKOro anmnapara aHajausa QU3nYecKHUX nosied. MeTozbl U NpueMbl 00pabOTKH
MHPOpMal My, 0JyYMBIIME HAUOOJIblIee IPaKTUYeCKOe NIPUMEHEHUeE.
3) OcHOBHBIE HamNpaBJ/IeHUs Ppa3BUTHUA COBPEMEHHBIX MeETOJO0B O06pPabOTKHU
reopusnyeckoi uHopmanuu
4) CtrpykTypa Kypca
[lnan m aHHoTayuua Kypca. CCbLIKM Ha MUCTOYHUMKHA OCHOBHOW M JIONOJIHUTEJBbHOMN
JINTEePATYpHI.

2. OCHOBHBIE NOHATUSA TEOPUU BEPOATHOCTEN U MAT. CTATUCTUKU
1) CoGbITHE U BEPOATHOCTD:

COOBITHSA U UX TUIIbI; COOBITHUA-TUNIOTE3bI; ONIPEeJIEHUSI U CBOMCTBA BEPOSTHOCTH.
2) Ciay4yaiiHas BeJIMYMHA ¥ ONMMCAHUE JAHHBIX U3MEPEeHMI:

caydaliHasi BeJIMUMHA U €€ YHCJIOBble XapaKTEPUCTUKHU; XapaKTEPUCTUKH CUCTEMBI
CIy4alHbIX BEJWYHUH; CBOMCTBA OCHOBHBIX XapaKTEPUCTHUK CJy4allHOU BEJIMUYMHBI; CBA3b
3HaYeHHU U BepPOSITHOCTHU CJIYYalHOUN BeJIMYHMHbI; BO3MOXXHOCTb UCI0JIb30BaHUS UM CJIOBbIX
XapaKTEePUCTHUK Ha MPAKTHUKE.

3) CraTucTuyeckue O EeHKH (CTaTUCTUKHU):

NOHATHUS «BbIOOPKa», «reHepajibHasi COBOKYNHOCTb» W «OLlEHKa»; CBOWCTBA M
MeTO/Ibl HaX0X/IeHHS OLIEHOK; CBSI3b «KOJIMYECTBO — TOUYHOCTb — HAZ€XKHOCTb»; GOPMY.JIbl
JUIS1 CTAaTUCTUYECKHX OLeHOK YHCJIOBbIX XapaKTEePUCTHUK; OLleHKa QYHKIIMU pacnpeseeHNs
3HAUeHUH CJy4alHOM BeJIMYMHBI; OLleHKa I[JIOTHOCTU pachnpejesieHus Cay4dyalHou
BEJINUUHBI.

4) CraTUcTUYeCKas MIpoBepKa NPOCTOM runoTe3bl:

NOHSTHS «CTAaTUCTHYECKAasl TUNOTe3a» U «KPUTEPUH NPOBEPKH»; BUABI U THIIbI
CTaTUCTUYECKUX FUNOTE3; 00J1aCTH [eMCTBUS Y THUIIbI KPUTEPHUEB; KPUTEPUH COOTBETCTBUSA
CTAaTUCTUYECKOU U TeopeTU4eCcKor QyHKLUN pacnpe/eseHrs; KPUTEPUU PUHA/JIEKHOCTH
JIByX BbIOOPOK K O/IHOM reHepaibHOM COBOKYITHOCTH.

5) IlpumMep CTAaTUCTHUYECKON OOPAGOTKH JAAHHBIX U3MepeHHH (PU3UYeCKHX CBOWCTB
FOPHBIX IOPOA;

npoueAypbl CTAaTUCTUYECKOW 06paboTku (aHasv3a) [JJaHHbBIX; IHpeJcTaBJIeHue
pe3yJbTaTOB CTAaTUCTUYECKOro aHasu3a (06paboTKM) JlaHHBIX; OLlEHKA BEpPOSITHOCTHU
paszesieHus TUCTOTPaMM; OlleHKa TOYHOCTU 3HaUYeHUW YacTOT /11 UHTepBaJioB (pa3psioB)
TUCTOrpAMMbl; pas/ieJieHue TUCTOrpaMM CJ0XXKHOM (GOpMbl; OLleHKa Heo6X04UMOro
KOJIMYECTBA W3MEPEeHUMU HJis 3aJaHHOU TOYHOCTHU; CTATUCTUYECKHMM aHa/lU3 OAHHbIX
HabJ/It0JeHUu M reopU3UYECKUX NT0JIeH /15 pellleHus 3a/1a4 paco3HaBaHUs 06pa30B.

6) BbIBOABI:

OCHOBa aHaJjiu3a JaHHbIX - BEPOSATHOCTHO-CTAaTUCTHUYECKUU IM0/X0J; OCHOBHBIE
npoueAypbl  CTaTUCTUYECKOM 00pabOTKHM JAaHHBIX YHHUBepCaJbHbI, MPUKJIAJHbIE
CTaTUCTUYECKHEe MEeTOJbl OCHOBAaHbl Ha 3aKOHAX U CJEeACTBUAX TEOPHUU BePOSITHOCTEH;
3HA4YEeHHS CAy4YalHbIX BeJIMYUH U UX BEPOSITHOCTU CBsI3aHbl 3aKOHAMU pacnpefeseHus ; s
OLleHKM 3HayeHUM CJy4alHbIX BEJHWYUH MCIOJb3yIOT CTAaTUCTUYECKUE XapaKTEpPUCTUKHU
(aTpubyThl); oOLEHKOW OJYHKUUU pacnpejeseHuss 3HAYeHUW CAydyalHOW BeJIMUYMHBI



SIBJISIETC KyMYJISITUBHasi KpUBas; IJIOTHOCTb paclpejiejieHus1 3HauyeHUH ciaydyalHoU
BEeJIMYMHBI OLEHUBAIOT TMCTOrpaMMoOM; HopMasibHOe (['ayccoBo) pacnpezesieHHe HauboJsiee
YaCTO HCHOJIb3YeTCs Ha NMPAKTHKe; 3aKOH GOJIBLIMX YHCeJ W LeHTpaJibHas MpejesbHast
TeopeMa HWMEIT BaKHble MPAKTHYECKHE CJIEJCTBUS; INPU MNPAKTUYECKOM aHa/Iu3e
UCMOJIb3YeTCSA CBSI3b «KOJIMYECTBO — TOYHOCTb - HaJEXKHOCTb», CTaTUCTHUYecKas
3aBHCUMOCTb CJIyYaWHBbIX BEJIMYUH OIl€HUBAETCS KOPPESAIMOHHBIMU XapaKTepPUCTUKAMU;
JUIsI TIPOBEPKH CTATUCTUYECKHUX THUINOTE3 MCIOJb3YIOT KPUTEPUM 3HAYMMOCTH; Ha BCEX
Tanax o6paboTKu TreoPU3UYECKUX JAHHBbIX HCIOJb3YIOTCS NPUKJIAJHblE METO/bl
CTaTUCTUYECKOTO aHaIM3a; BEPOSITHOCTHO-CTATUCTUYECKUH MOAXOJ, MPUMEHSIETCS IPU
pelIeHUH pa3HO0Opa3HbIX MPUKJ/IAHBIX 33/a4.

3. KOPPEJIAIMOHHO PETPECCUOHHBIA AHA/NU3 JAHHBIX (BbISABJIEHUE
3ABUCUMOCTH MEXAY IIPU3HAKAMU, UHTEPITIOJIALUA, AIIITPOKCUMALIUA)
1) BBegeHue:

yCTAHOBJIEHHUE U HU3y4YyeHHe 3aBUCMMOCTH MeXJy HCCIeAyeMbIMU NapaMeTpaMy;
He0O0X0JUMOCTb WHTEpPIOJIALUY, allpOKCUMALMH, CTJIaXXUBaHUs [AAaHHBIX I'Q METO/O0B;
KOppeJISAMOHHO-PErPECCUOHHBIA  aHa/M3 (BEepOSATHOCTHO-CTAaTUCTUYECKHUM TNOJAX0A);
MeTO/bl UHTEPIOJISILIUY NOJITMHOMAaMU U QYHKLUUAMU (e TepMHUHUPOBAHHBINA NOAX0[).

2) Koppensauus u perpeccus:

CTaTUCTUYecKas (cToxacTU4ecKas) 3aBUCUMOCTb; B3aMMOCBSI3b MeX/1y CJAy4YalHbIMHU
BeJIMYMHAMU U ee popMa; oLleHKa GOpMbl perpecCCUOHHOU 3aBUCUMOCTH.

3) OueHKa TECHOTHI KOppeJsAlMOHHOU CBA3U:

BbIOOPOYHBIN KO3()PUIIMEHT KOppeJsUU U ero aHaJorh; KPpUTEepPUH OTCYTCTBUSA
KOppeJiiiMY; MHOXEeCTBEHHbIM M 4YacTHbIA KO3QQOUIMEHT KOppessAlMHd; Mepa CBA3H
HeCKOJIbKUX NIapaMeTpPOB; OLleHKa HeJIMHEMHON KOppeIALlMOHHOM CBA3H.

4) Bupapl perpeccuy M UX IpUMeHEHHeE:

JINHeNHas perpeccusi; HeJIMHeHHasl perpeccusi; MHOXXeCTBEHHasl perpeccus.
5) KoppensiizmoHHbIe MeTOAbI IPe06Gpa30BaHUs aHOMAJIMM:

CYUIHOCTb KOPpPEJIILMOHHBIX METO/0B IpeoO6pa3oBaHUs aHOMaJUH; pe3yJbTaT
IpYMeHEeHUsA KOPpPEeJALMOHHBIX MeTOJ0B; JBa MOAX0JA JJf BbIABJIEHUSA I0J€3HOU
OCTAaTOYHOM COCTaBJSAWILEN N0JfA; MeToJ, TpaHcopManuu reoPpUsMyeCKUX aHOMaJIUK;
MeToJ,  pa3jie/leHUuss  reopU3UYeCKUX  aHOMaJIM{;  MpaKTUYeCcKUue  pe3yJibTaTbl
MCII0JIb30BAHUSA KOPPEeIALMOHHBIX METO/I0B.

6) KycoyHO-nmo/IMHOMHUA/IbHASA aNllIPOKCUMAaLLUA:

NPUYUHBI U LleJIb NOMHTEPBaJIbHOM aNNpOKCMMAalUH; aJrOPUTM allpoKCHMal U
O/ZIHOMEPHOM KpHBOWM; NpUMep NPUMEHEeHHUd JJif CTrJIaKMBaHUs 3HaYeHUH 3QPeKTUBHOU
CKOPOCTH.

7) HHTepmnoiAnuA M CrjaaKuBaHUe:

CYLIHOCTb MeTOJla WHTEepNOJALUY; HWHTEpPNOJALUOHHbIE IOJUHOMBI; CIJIAUH
MHTEpPNOJIMPOBAaHUE W BHU/bl CIJIaWH-QYHKLUH; peryjaupyeMoe CrjaXuBaHHe MoJed C
UCNO0JIb30BAaHMEM  KYyOMYEeCKUX  CIJIAWHOB; OCOOEHHOCTH  CIJIaWH-UHTEPHOJALMY;
MHTEPIOJALMS CUCTEMOU rapMOHHUYECKUX QYHKIUH.

8) BeiBoAbI:

Ha/IMyMe KOppessiliMOHHOM CBSI3U M03BOJISIET IPOrHO3UPOBATh 3HAYE€HHUS OJJHOTO U3
napaMeTpoB; JJis OLEHKUM CWJIbl CBSI3M MCHOJIb3YIOT BBIGOPOYHBIA KO3QPUIUEHT
KoppeJsiiiy; HabJiofaeMoe «06/1ako» TOYEK allpOKCUMUPYIOT YpaBHEHUEM perpeccuu;
/Il TpOrHO3a 3HAauyeHWH OJJHOTO M3 IapaMeTpPOB HCMOJIb3YIOT perpecCUMOHHbIE
3aBHCHUMOCTH; KOppeJLUOHHble MeTO/bl Npeobpa3oBaHUsA MOJIeH MO3BOJISAIT BBIABAATH
COCTaBJISAIOLIME; PeryJupyeMas annpoKCcUManus AaHHbIX 3QPeKTUBHBIA UHCTPYMEHT IS
CrJIQKMBaHUSl reoPu3rMyecKUX IMoJied; NMPU MHTEPHNOJALUMHA U CrJIKUBAHUM HCNOJIb3YIOT
pasaryHble QYHKIUU U UX KOMOUHALUH.



4. TUCIIEPCUOHHBIN U ®PAKTOPHBIA AHAJIN3bI TEO®PU3UYECKUX JAHHBIX
1) BBegeHue:

V3y4YeHre U CpPaBHEHUE AUCIIEPCHUM CyYalHbIX BEJIMYMH; OLleHKa BJAUAHUA QaKTopa
Ha pacnpe/iesieHUe JaHHbIX; OTCYTCTBUE CUCTeMaTU4YeCKUux (Mpubop, MeTOoMKa, YCI0BUS)
OLIMOOK B M3MEpEeHHUsX; OLleHKa BJMUSHUA CUCTeMaTH4YeCKOM OUMOKH MO ABYM U OoJee
npubopaM; BbIBOJbI Ha OCHOBe aHa/M3a M3MEpPeHUM NpU pasHbIX COCTOSAAHUAX (aKTopa
(npubopsbl, noJsA, Npoduan); NMpakTUUYeCKUe 3aJadyd 006pabOTKU JaHHBIX, pellaeMble C
IpYMeHeHHWEM JIMCIIEPCUOHHOTr0 aHa/Iu3a.

2) OCHOBBI JUCIIEPCUOHHOI0 aHAJIM3a:

yCTaHOBJIEHHWE BJUAHUA aKTOpa Ha M3ydyaeMylo BeJU4YUHY (pakTop + caydalHble
NPUYUHBI); OJHOPAKTOPHBIA JMCIIEPCUOHHBIA aHa/Ju3 HAOOpOB JaHHBIX IMPU pPa3HBIX
COCTOSIHUAX daKTopa; [ABYXPAKTOPHBIM [AWMCHEPCHOHHBIM aHaau3 (ABa MNpUOODPa,
reojioruyeckux ¢axktopa); ABYXPaKTOPHBIA JUCHEPCUOHHBIM aHa/IW3 paHroB (3aKOH
pacrnpeziesieHHs] OTKJIOHEHU HEU3BECTEH).

3) JucnepcUOHHBIN AaHAJIU3 IPU U3YYEHUHU TPEHAA:

IpUMeHeHUe MpPU U3YYEeHUU PerpecCUOHHbIX 3aBUCUMOCTEH U MOBEPXHOCTEW;
3a/la4d JUCIEePCUOHHOIO0 aHa/ln3a (3aBUCUMOCTD, CTelleHb, 3HAYUMOCTb KO3)PULIMEHTOB);
OLleHKa COTrJIaCOBAaHHOCTU perpecCUMOHHOM 3aBUCHUMOCTHU C UCXOJHBIMHU JAHHBIMU; Oll€HKa
30PEeKTUBHOCTU yBeJWYEeHUs CTelleHHW B YpPaBHEHUM perpeccuy; OLleHKa BJIMAHUA
K03dPuUIMeHTa B ypaBHEHUU pErPeCCUH.

4) PaKTOpHBIA aHAJIU3:

M3ydyeHHe BHYTPEHHEN CTPYKTypbl KOBapUaLMOHHOW MaTpuUllbl (IPOPHUIH, METOABI,
napaMeTphbl); BJWSIHAE NPU3HAKOB Ha Jpyrue, GakTOPOB Ha MNPHU3HAKH, BbIpaKEHHUE
NpU3HAKOB 4Yepe3 @akTopbl; MHPOpPMALMOHHAsA MaTpHUlLa, y4eT BJUSAHUA (aKTOPOB,
UCK/IOYeHUe  CBsi3el, He3aBUCHMMble (akTopbl; 3aZaya (QaKTOPHOTO  aHaJu3a
(npencraBieHve cBa3edl ¢dakTopaMu), (QakTopu3alUs; U3YUYEHUE MPOCThIX CTPYKTYp
$aKTOpPHBIX HArpy30K; pasJ/ioKeHue IMO0Jis HMCTOYHUKOB Ha COCTaBJISIOIIMe, 00paboTKa
JlaHHbIX  KOMILJIeKca reodu3WyecKUX MNPU3HAKOB; MCTOJIKOBaHUe (Pu3Hnueckoe,
reoJIOrnuecKoe) BbIsiBJ€HHbIX GaKTOPOB.

5) MeToj r;1aBHbIX KOMIIOHEHT:

KOMIIOHEHTHBIN aHa/IM3 HanuboJiee 4acTo UCIoJib3dyeMas MoauduKanusa GakTOpHOTO
aHa/Ju3a; IJTamnbl UW3y4YeHUs] BHYTPEHHEW CTPYKTYpPbl KOBapHAaLUMOHHOW MaTpULbI;
HaXx0XJieHHe COOCTBEHHBbIX 3HAa4eHMU U COOCTBEHHBIX BEKTOPOB, paclielJieHHe Ha
KOMIIOHEHTbI; CBOMCTBAa COOCTBEHHBbIX 3HAaYE€HUW U COOCTBEHHBIX BEKTOPOB, pu3HnuecKas
UHTepIpeTauusi, GakTop; OCHOBHOE COOTHOLIEHHWE MeTo/la IJIaBHbIX KOMIIOHEHT; OLeHKa
4YHCJa OCHOBHBIX HE3aBUCHUMbIX PaKTOPOB.

6) O6usiacT npuMeHeHHs PAKTOPHOr0 M KOMIIOHEHTHOTO0 AaHAJIM30B:

pasjiesieHUe IMO0JiI Ha OpPTOrOHAJ/IbHbIE COCTaBJSAOIIME, NpUMep 3OPEeKTUBHOCTU
NpoleAypbl; UHTEPNOJSALUSA HAOJIOAEHHbIX MOJIed, NpUMep NOCTPOEHUs] MHTEPNOJALUY;
NpYMeHeHHe MeToJia UTepalui /s yMeHbLIeHUs CpeJHEeKBaJpaTUYeCKONH OIIMOKHU
UHTepHnoasanuy; QUIbTpauusl HaOJI0JeHHbIX I[oJied; KjaacCUuPUKaUs TeoJ0TUYecKux
06'bEKTOB 10 KOMILJIEKCY IPU3HAKOB; JIAHUPOBaHHUE PU3UUECKOTO IKCIIEPUMEHTA.

7) BbIBOABI:

JIUCIIEPCUOHHBIN, GaKTOPHBbIN, KOMIIOHEHTHBIM aHa/IM3bl — U3yYeHUE U CPaBHEHUE
JIUCTIEPCHUU JJaHHBIX; JMCIIEPCUOHHBIA aHa/IM3 — BbISBJIEHUE U OlLleHKa BJAUSAHUA daKTopa
(IO COOTHOILIEHUIO JWCIEPCU); OLLEHKU COrJIACOBAHHOCTU 3aBUCHMMOCTH, CTeleHel u
3Ha4eHUN K03)PUIUEHTOB perpeccuu (Io pesyJbTaTaM JUCIEPCUOHHOTO aHaJu3a);
bakTOpHBIN aHaIU3 - UM3y4yeHWe BHYTpPeHHeW CTPyKTypbl KOBapHalMOHHOMN
(KoppesIIMOHHOM) MaTpHUIbl; pa3jesieHue TMoJil Ha COCTaBJsAIOLIMe, UHTEPHOJALUS U
dunbTpanus, kaaccupukaluus 06beKTOB (Mo pe3ysibTaTaM GaKTOPHOTO aHA/IM3a).



5. KOPPEJIALIMOHHBIE XAPAKTEPUCTUKH TEO®U3UYECKUX MOJIEN
1) BBegeHue:

OT CJy4YaWHbIX COOBITMM, BEJWYMH M HUX CUCTEM K CJHy4alHbIM [polLeccaMm;
npezAcTaBJeHre pe3yJbTaTOB U3MEePEeHUU KaK CJAy4alHbIX [IPOLEeCCOB; MOJeJb CAY4YanHOTO
npouecca AJis ONMCaHUSA reoPU3WYeCKUX JaHHBIX MO NPOQUJIAM, CKBaXXKMHAM, TpaccaMm;
pacliMpeHde Kpyra 3ajad, pellaeMblXx 0OpU 00paboTKe [JaHHBIX; o0cobasd poJb
KOppeJSAMOHHbIX QYHKLMH C1y4alHbIX IPOLECCOB.

2) OCHOBHBIE NOHATHUSA TEOPHUH CJIYYaHHBIX IPOLECCOB:

c/ly4arHbli nponecc (06001eHHe TOHATHS «CHCTEMA CJAy4alMHbIX BEJUYHH»),
peanu3anus, cedyeHue; NMPOCTble YMCJIOBble XapaKTEPUCTUKHU CJAy4alHOro mpouecca U HUx
OCOOEHHOCTH; pa3/iMuvsl CedyeHUM CJAy4yalHOro Iipoliecca, ONMCaHUMe Ppas3JInuMK,
aBTOKOppeNALMOHHas byHKIMS; CBOMCTBA aBTOKOPPeJISALLMOHHOU byHKIMY;
CTAllMOHAPHOCTb U 3ProJUYHOCTb CJYy4YaWHBbIX IPOLECCOB; CTPYKTYpHass U B3aWUMHO
KoppeJsiliMoOHHas QYHKIMHU.

3) ABtokoppensanuoHHasa QyHKuMA (AKP) u ee npumeHeHUe:

ycnoBusi pacdyeta AK®, 3HayeHuss npu cABUrax, rpapuyeckass JAeMOHCTpaLUs
KoBapualuu; HopMmupoBaHHasgd AK®, 3HayeHUs npu cABUrax, rpaduKyd KOppessiLiuOHHOU
CBSI3U; MOCTPOEHUE KOBAapUaLMOHHOU U KoppeasuuoHHoM MaTpul no AK®; tunblr AK®;
UHTepBas (pasuyc) KOppeJsslUM, OLleHKHM UHTepBaJa KOppessluy; 3aJa4ul, pellaeMble C
ucrnosb3oBaHnneM AK® u wuHTepBaja KOppesslld¥; TOYHOCTb onpeneneHuss AKO;
ucnosib3oBaHue AK® a1 feTepMHUHHUPOBaHHBIX CUTHAJIOB.

4) B3auMHO KoppeasanuoHHas pyHKkuusa (BKP) u ee npumeHeHue:

OLleHKa KOppeJSIUOHHBIX CBOUCTB JBYX CJy4allHbIX npoueccoB no BK®; ycioBus
pacyeta BK®, 3HaueHus npu caBurax, paHroBasg BK®; ToyHocTh omnpenesneHuss BK®;
3a/lauM, peuiaeMble € ucnosab3oBanrneMm BKO.

5) /iBymMepHbIe KOppeaaAuOHHbIe QYHKIUH:

OLleHKa KOppeJSIUOHHBbIX CBOWCTB [JBYMEPHBIX TeOPU3UYECKUX TOJIeld 1o
nBymepHoit AK® (JAK®) u aBymepHoit BK® ([BK®); JAK® aia npor3BOJIBHOM CeTH,
OLleHKa OCHOBHBIX CTAaTUCTHUYECKUX XapaKTEPUCTUK U3OTPOMNHBIX I0JIEH; UCIOJIb30BaHUE
JAKD.

6) CtpykrypHasa QyHKLUA:

V3y4yeHHe HeCTalMOHApPHbIX reopU3WYECKUX MOJeH MO CTPYKTYpHOU QPYHKLUH;
nprUMep NPUMeHEeHHUS CTPYKTYPHOH QYHKIHUU.
7) BbIBOABI:

CBOMCTBO 3PTrOJUYHOCTH MO3BOJISIET MOJIy4aTh OLlEHKU XapaKTEePUCTUK CAy4YalHOro
nporecca o 0JHOM peaju3alyy; OTJINYHE CAYYalHOr0 IpoLecca OT C1y4YalHOU BeJUYMHbI
- Ha/JIMyMe UHTepBaja MexJy HaOJIloJleHHbIMU XapakTepuctukamu; AK® wumeert
CaMOCTOSITeJIbHOE 3HaUeHUe U NpUMeHsieTCsd JJis pellleHUs 3aAa4 06pa6oTku; AK® u BKO
IPUMEHSIOTCA [/ pellleHUsl IMUPOKOTO Kpyra 3ajady o6pabOTKM M aHajJu3a [JaHHBIX;
CTPYKTypHasi (QYHKLUMUS YCTOWYMBA K HECTAaMOHAPHOCTHM CJAy4YyalHOro mpoliecca Io
MaTeMaTU4YeCKOMY 0XKUJAHUIO.

6. CIEKTPAJIbHbI AHA/TU3 TEO®U3UYECKHUX CUTHAJIOB
1) BBepeHue:

MeCTO CHeKTPaJbHOrO aHa/au3a CpeAu Mpouesyp M MeTOZoB 06paboTKHU
reopusryecKux JaHHBIX; MoJydeHre UHGOpPMalMK MPU Pa3/IOKEHUH I0JIsl Ha YaCTOTHbIE
COCTaBJISIIOIINE; BO3MOXXHOCTH CIIEKTPAJIbHOTO aHaau3a /i GUIbTPALUM HCXOJHBIX
JlaHHBIX, OLIEHKM IIOTpellHOCTel, cpaBHeHMH 3PPeKTUBHOCTH 0OPabOTKU [JaHHBIX;
o6befuHeHHe  aHasn3za  Pypbe W CTATUCTUYECKOrO  aHa/JM3a  BpPEMEHHbBIX



N0C/IeJ0BAaTE/IbHOCTEN; NMPEeUMYyIecTBa CIEKTPAJbHOTO aHalu3a NpU 06paboTKe JaHHBIX
KOHEYHOM JJINTEJIbHOCTH.
2) CnekTpbl AUCKPETHO 3aJaHHOr0 CUTHaJIA:

WCXOAHble  JaHHble -  JUCKpPeTHble CUTHaJbl; CHEKTpaJbHbIM  aHa/IW3
JleTEPMUHUPOBAHHBIX CHUTHAJIOB; MOJieJIbHOE IpeJiCTaBJieHUue IMepUOAUYECKUX U
HelepuoJUYeCKUX CUTHaJIOB; IepuoJ, CUTrHasa; pasjoXeHWe M0 MepUoAUYeCcKUM
GyHKIMAM; 0003Ha4eHUs U YCJIOBUSA NpeJCTaBIeHUsl CUTHaJla; NpelAcTaBieHrue QYHKLIHUHU
psagom Pypbe; ycnoBus Jupuxie, HaxoxgeHue k03pounneHToB Oypbe; 0OCHOBHAsA 4acTOTa
CUTHaJ/Ia; KpaTHble 4YacTOTbl - TapMOHHMKM OCHOBHOW 4YacTOThl; 4yacToTa HaWKBHCTa;
cpeflHee 3HayeHUe CUTHaJa; TpUTroHOMeTpuyeckad ¢opma pasa Pypee; cBA3b
K03pPuneHToB Pypbe C aMIVIMTYAAMU U pa3aMyd FapMOHUK; aMIVIUTYAHbIA U (a30BbIU
CIEKTp; BH/J, CHEKTPOB JJ INepUOJUYECKUX CUTHAJIOB; H3MeHeHUe ¢asbl; NpUMep
BbIUMCJIIEHUM CIEKTPOB; KOMILJIEKCHBIM CcHekTp; BUA paga DPypbe; KOMILJIIEKCHO
CONpPS>KEHHBIN CIEKTP CUTHasa; dHepreTUYeCKUM CIEeKTp CUTHaJa; CpefHss MOLIHOCTb
CUTHaJIa; OrPAaHUYEHHOCTD 0JIOCHI YaCTOT CUTHaJIa; psIMOe U 06paTHOe Npeobpa3oBaHue
dypbe; BOCCTAaHOBJIEHUE CHUTHaJIa MO0 CIIEKTPaM; pas3joKeHue Mo chepuyecKUM QYHKIHSAM.
3aMeyaHve 0 ObICTpOM mpeobpaszoBaHuM Pypbe: ycKOpeHHe mpolecca BbIYUCIEHUS
CIIEKTpPa; aJrOpUTM ObICTporo npeobpasoBaHus Pypbe; NPUHLUN PabOThl AJArOPUTMa;
OCHOBHOE€ yCJIOBUE IPUMEHEHUS a/ITOPUTMa.

3) CuneKTpbl HenpepbIBHbIX CUTHAJIOB U UX JUCKPETHBIX aHAJIOTOB:

CIEKTPbl HeNpepbIBHbIX CUTHAJIOB; VYCJIOBUS MpeJCTaBJeHUsT HeNpepbIBHOTO
NepuoU4YecKoro curHajaa B Buze psajga Pypre; Ko3PPULUEHTHI, aMIJIUTYAb], ¢asbl,
CIEeKTpbl; OTCYTCTBHE OTrpPaHHWYEHUM [0 4YacToTe; obOpaTHoe Mpeobpas3oBaHUe Dypbe;
anepuoJUuecKue CUTHajbl; UHTerpajbl QDypbe; CHeKTpbl anepUOAUYECKOTO CHUTHaJa;
CIEeKTp YObIBAIOILEro MO 3KCIOHEHTE CUrHa/la; CIHEeKTP MOIIHOCTH amnepuofruvecKoro
CUTHaJIa; KpyroBas 4acTOTa; BU/l OJHOMEPHOTO U JBYXMepHOro npeobpasoBaHui Pypbe;
9KBUBaJIEHTHOCTb peo6pa3oBaHuil Oypbe 1 XaHKess [Jig 3a/jad C KPyroBOW CUMMeTpUeN;
BU/| peob6pa3oBaHui XaHkessA. CBolcTBa npeobpa3oBaHuid Pypbe: OCHOBHbIE CBOWMCTBA
npeobpaszoBaHuii DPypbe sl anepuojUUYECKHX CUTHAJIOB (JIMHEHHOCTb, CHMMeETpH4,
noJo6ue); 3ama3/ibiIBaHUE CHUTHaJA, CMellleHue CIeKTpa; AuddepeHIUPOBAHUE CUTHAJA;
MHTErpUupoBaHUe CUTHAJ/Ia; CBePTKA [ByX CUTHAJIOB, CBEPTKA JABYX CIEKTPOB; BbIpa)KeHUE
JUI1 3HEepruy amnepuoAvuyvecKoro CHUrHaja uepe3 CIeKTpPa/bHYI IJIOTHOCTb. CHeKTphl
HEKOTOPbIX HENpepbIBHbIX CUTHAJIOB: BbIYHUCJIEHHUE CIEKTPOB C UCHOJIb30BaHUEM CBOMCTB
npeobpasoBaHuil Pypbe; 4acTO NPUMEHSIEMbIE CUTHAJIbI U UX CIEKTPHI (AesbTa-QyHKIUSA
[upaka, pyHkuusa XeBucana, npsAMoyroyibHas QyHKI U, TpeyrojabHass QyHKIUS, 3HAKOBas
byHKMsA, KocuHycouaa, dpyHkuusa Jlansaaca, dynkuus 'aycca, yHkuusa Beprase); Tabauna
rpaBUTALMOHHBIX W MarHUTHBIX aHOMa/IMil TeJ MNpPoCTOM (GOPMbl U HUX CIEKTPOB.
JluckpeTusanus HeNpepbIBHbIX CUTHAJNOB: JUCKpPeTH3allUsl aHaJOrOBbIX 3amucell 6e3
UCKaXkeHus1 uHpopMauuy; TeopeMa KoTelbHUKOBa; OTPaHUYEHHOCTDb CIEKTPOB CUTHAJIOB;
cpaBeJJIMBOCTb TeopeMbl KoTesbHUKOBa [iJis Bcex reopU3WUECKUX CUTHAJIOB; yCI0BUE
IIOJIHOTO BOCCTAaHOBJIEHUsS (YHKUMUHU; 4YacTOTa [JUCKpeTHU3allMM; obpaTHas TeopeMa
KoTenbHUKOBa; mnpejcTaBieHue QYHKIUU pAgoM KoTesbHUKOBA; NpUMepbl U3MEHEHMUs
bOopMBI clieKTpa JUCKPETHOrO CUTHaJsia NPU U3MEHEeHUM liara JUCKpeTHU3alUu; B3auMHOe
HaJI0)KEHUE OCHOBHOTO M TMOOOYHBIX CHEKTPOB - T[pPUYMHA HEBO3MOXKHOCTH
BOCCTAHOBJIEHUSI CWUTHaJa; TMpPUYMHA HaAJOXKEHUs 4YacTOT; pas3JUYUMOCTb [HUKOB
onpejessgeTcad JJAHOU 3alWCH; 3HAYeHHe MAaKCHUMaJIbHOM pasjIMiUMOM 4acCTOThI
omnpeesisieTcsl UHTEPBaJIOM OTCYETa; NpUMep NPUMEHEeHUs] HU3KOYaCTOTHON QUIbTpalUU
nepes AUCKpeTHU3al el JaHHBIX celicMOpa3BeIKY; 3HaYeHUs1 MHTEepPBaJIOB JJUCKpPeTU3aluu
OpU KapoTaxKe, PEerucTpanudu 3JeKTPUYECKHUX [O0JIed; 3aBUCUMOCTb JUCKpEeTH3alUHU
reopu3nYeCKUX MOJiel MOTeHUaJbHbIX METO0B OT Il1ara CbeMKHU; BbIOOP BEJIMUMHBI 11ara
IIyTeM pacyeTa CIeKTPOB /11 HauboJiee y3KMX 0XKUAaeMbIX aHOMaJIU K.

10



4) CnekTpsl CJIy4YallHOTO NpoIecca.

5) Z-npeo6pa3oBaHMe Y pasjioKeHHWe CUTHAJIOB 10 JApyruM CUCTeMaM
OpPTOrOHaJ/JIbHBIX PYHKIMH.

6) OcCHOBHBIE IPUJIOKEHH CIIEKTPaJIbHOI0 aHA/IM3a IIPU 00padoTKe reopusnyeCKux
CUTHAJIOB

7) BbIBOABI:

7. JUHEMHAS ®UWIbTPALIUA TEOPU3UYECKUX MOJIEX

1) IloHATHA cUrHa/Ia ¥ IoMeXxu. MaTeMaTH4YecKas MOAeJ/Ib U3MepsAeMOoro noJis.
2) IloHaTHe 0 TMHEeHMHOU PpUabTpaLuu. CBepTKa.

3) INlocTpoeHue GUAbLTPOB AJIA 3aJaHHOT0 AUANA30HA YACTOT.

4) MocTpoeHne GUIbTPOB B KOMIIJIEKCHOM MJIOCKOCTH.

5) JiBymepHbIe JIMHEeHHbIe PUIbTPHI.

8. OITUMAJIbHBIE INHENHBIE ®U/IbTPHI
1) KputepuaabHbIi N0AX0/ K IOCTPOEHUIO JIUHENHBIX GUIBTPOB:

kputepui KosiMoropoBa-BunHepa; mnpuHuun perysadpusanuud THUXOHOBA; 3ajaya
OoOHapy>KeHHUs CUTHaJ/Ia; MMKOBOEe OTHOILEHHE CUTHaJl/TIoMeXa; 3HepreTUYeCKoe OTHOLIEHUe
CUTHaJsI/lIoMeXa; KPUTEPUH MAaKCUMyMa IIMKOBOTO OTHOILUEHUSA CUTHaJI/ToMeXa; KpUTepUun
MaKCHMyMa dHepreTU4eCcKOro OTHOIIEHUS CUrHaJ/I/IoMexa
2) duabtp Kosmoroposa-Bunepa:

bUabTp craaxuBaHUsA; QUIBTP BOCIHPOU3BEJleHUA; IpUMep HaX0XJeHHUs BeCOBBIX
K03pPUIIMEHTOB; BblJeJieHWe aHOMaJMU B TpaBUpa3BejiKe; oOpaTHasgs QUIbTpaLUs
(dunpTp CxKaTUA, ONTUMAJbHBIA OOpaTHBIA (UABTP, KOppeKTUupywollasg ¢(uabTpanusa);
GUIBTP NPOrHO3UPOBAHUA (MeTO/ MAKCUMyMa 3HTPOIINH).
3) Cors1acoBaHHbIN QUIBLTP:

NpUMep HaXO0X/JeHHUsl BECOBOW XapaKTEPUCTUKHU COTJIaCOBAaHHOr0 QpUJIbTPaA, NpUMeEpP
OoOHapy>XeHHs CUIHasia Ha GpOHe KOPpeJUPOBAHHON [TOMEXHU.
4) JHepreTHyecKui QUIbTP:

npUMep NOCTPOEHUsI IHEPreTUYeCcKOoro GuabTpa.

5) JByMepHble ONTUMAJIbHbI€ GUAbTPHI.

9. TEOPUS CTATUCTUYECKHX PELLIEHUM /151 OBHAPY>KEHM A CJIABbIX CUTHAJIOB
1) BBeaeHue:

Heo6X0IUMOCTb OOOCHOBAHHOM MNpoueAypbl [Jis MPUHATHS pPeELIeHUsT 0 HaJUYUHU
CUTHasa; CJaabblil CcUrHaj; OOHapyKeHWe, BblJe/ieHUe, OlleHKa GOpMbl CUTHAJa;
MaKCHMaJibHOe H3BJIeYeHHe MO0JIe3HOU HHOpMalUHM; NMpPUMeHeHHWe TeOpUH IPOBEPKHU
CTAaTUCTUYECKHUX FUIOTE3 /I IPUHSTHUS pellleHUsl 0 HATUYUU CUTHAJIA.

2) Kputepuu NpuHATHUA CTaTUCTUYECKUX pelIeHUM:

JIBe CTAaTUCTHUYECKHe THUIOTe3bl NMPU pellleHUH 33[a4d OOGHaApYKeHHs CUTHAaJIa;
OLUMOKU NMEPBOT0 U BTOPOTO PO/ia; KpUTEPUHX NPUHATUSA pellleHU; NpUMeHeHUe KPpUTEPHEB
NPUHATHSA pellleHUs 0 HaJIMYUHU CUTHaJIa.

3) HapexXHOCTb OOGHApYKeHUs CUTHAJIA:

omnpejie/leHUe  HAJIeXKHOCTH  OOHApyKeHHUsl CUTHajla [0 3HEepPreTU4YeCKOMY
OTHOLIEHHUIO CHUTHAJI-IOMeXa; BbIpaKeHHUe JJiIsi BEPOSITHOCTU MPaBUJIbHOTO OOHApYy»KeHUs
CUTHaJIa U3BECTHOU GpOpPMbI U aMIJIUTY/ibl; 3Ha4eHUsI BeposiTHOCcTel (A, B, V) nis kputepus
MaKCHMaJIbHOT'0 MpPaBJoNoA006Usl; onpejesieHHe 3HaYeHHUs] IHEPreTUYeCcKOro OTHOILIEeHUs
JUIsl  JOCTHXKEHUs] 33/JaHHOM  HAJ|e)XHOCTH; NpaKTH4YecKHe BbIBOJbl M3 aHa/u3a
XapaKTEePUCTUK 0OHAPYKeHHUs CUTHAJIA; YBeJIMYeHU e Ha/IeXKHOCTH OGHAPYKeHHUs CUTHAJIA.
4) Cnoco6 06paTHBIX BEPOSATHOCTEM:
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oOHapy:XeHHe CHUTrHajla C HMCIO0JIb30BAaHHWEM IMPOBEPKU CTATUCTUYECKUX THUIOTE3;
ucnosib3oBaHue ¢opmyJibl Baileca As11 BbIUMCI€HUs] 0OpPAaTHBIX BEPOSITHOCTEN; aJrOPUTM
OOHapy>KeHUs CUTHaJja JiJIl HeKOppeJMpOBaHHOM MoMexH; GU3NYeCKU CMBICJ ClaraeMblx
110/], 3HAKOM 3KCIIOHEHTbI B a/iITOPUTMeE 0OHAPYKEHUSI; AJITOPUTM OOHAPYKEHUSI CUTHAJIAa Ha
dboHe KOppe/MPOBAaHHBIX MOMEX; OlLlEHKAa KayeCcTBa 06pabOTKM MO CIOCOOy OOpaTHBIX
BEpPOSITHOCTEM; pacno3HaBaHHWE JBYyX OJIM3KO paCIOJIO)KEHHbIX CHUTHAJOB IO CHOCOOY
0OpaTHBIX BEPOSTHOCTEH.

5) Cnoco6 MexXnpoPpuaIbLHONU KOpPpeasilMu:

pacyeT B3aMMHO KOppeJSALMOHHBIX QYHKLUH; ompejesieHHe CMelleHUs; 3aJlaHue
HamnpaBJeHUHA CYMMHPOBAHMUS; HAXOXJeHHUE CYMM; BblJieJlIeHHe aHOMaIMd U aHOMaJsIbHBIX
30H; OLleHKa pa3pellarllel CoCOGHOCTH; MPUMeD paszesieHUs MarHUTHbIX aHOMaJIu .

6) Cnoco6 aganTuBHOM (CaMOHacTpauBawlLeica) ¢uibTpanuu:

KPUTEPUU MHOTOMEPHOr'O CTATUCTUYECKOr0 aHa/IN3a; MPUHLUI aJITOPUTMA; OLleHKa
OTHOLIEHUs aMIIUTYZbl CUTHAJ/IA K JUCIIePCUH NTOMeX; HaX0XeHHe Mopora no KpuTepuio
HeiimaHa-IlupcoHa; HaJeKHOCTb OOHApYKEHUsl aHOMaJ/IMW; HaKOIlJIEHWe aHOMaJIbHOTO
sddexTa; BbIOGOP pa3MEPOB OKHA; MepeMellleHHWe OKHA; BblJie/ieHHe W KiaccuduKauus
aHOMaJIUH; NPUHSTHE pelleHUs] 0 HAJIMYUU aHOMAaJIMU; MOJEJbHbIM MPUMep NpHUMEHEHUs
aJlanTUBHOTO QUJIbTPA; pa3pellarllas CIOCOOHOCTb aJalTUBHOW QUIBbTPALUU; NpUMep
CXeMbl BbIYMCJIEHUHN OLIEHKH; TPUMEHEHUE aJalTUBHON QUIBTPALIMU; TPUMED BbIJleIEHUS
ocel aHOMaJIni.

7) HemapameTpuueckue npueMbl OOHAPYKEHMSI CHTHAJIOB:

3HAKOBasl CTAaTUCTHUKA, 3HAKOBbIM aJrOPUTM; TMOPSJKOBasi CTAaTUCTHUKA; pPaHT;
paHroBasi CTAaTUCTHKA; PAHTOBbIM aJrOPUTM; 3HAKOBO-PAHTOBBIM aJrOPUTM; MpUMep
MCII0JIb30BaHHUSl 3HAKOBO-PAHTOBOr0 aJroputMma; 3¢¢PeKTUBHbIA 3HAKOBBIA aJTOPUTM;
aJIrTOPUTM BUJIKOKCOHa; 3HAaKOBO-PaHTOBbIN aJIrOPUTM 06HapyKeHUsl
JleTEDMUHUPOBAHHOTO CHUTHa/Ia; YCTOWYHMBOCTb PAHIOBBIX aQJTOPUTMOB; OCHOBHbIE
npoueAypbl 3HAaKOBO-PAHIOBOr0 aJrOpPUTMa; HeNapaMeTpU4YecKHe aHaJIoTM CIoCcoO0B
MeXNpopuJbHOU KOppessuud; Ko3QPUUMEHT paHroBod Koppesasuuud CnupMeHa;
paHroBasi B3aMMHO KOppeJsisilMOHHAas (QYHKLMSA; TMpoLeAypbl pPaAHroBOro aHaJjora
MeXNpoPUIbHON KOppessliMY; BbliesieHhe €J1aboro CUuriajia HeJIMHEMHbIM HaKOIMJIEHUEeM;
HelmapaMeTpUYeCKHM  aHaJior  aJanTUBHOW  uiabTpauud; Kputepul  ODpujmaHa;
oOHapy)KeHHe CUrHaja Heu3BeCTHOH ¢opMbl Ha (GOHE HEeKOppPeJIMpPOBAHHBIX IOMEX;
NpUMep BblJleJIeHUs1 €1aboro curHaja Ha ¢poHe HEHOPMaJIbHO pacrnpejie/IeHHbIX MOMeX;
paspeliamoniasi CIOCOOHOCTb KOMILJIEKCA CIIOCOO0B  MEXNPOPHUIBHOU KOppeJsLuy,
aJlanTUBHON PUJIbTpAIMU; 3HAYUMOCTb HelapaMeTpPUYeCKON aJlanTUBHON QUIbTpPAIUU B
KOMILJIEKCe CIIOCOOO0B.

10. KOMIIJIEKCHbIM AHAJIU3 TEO®PU3UYECKUX JAHHbIX
1) BBegeHue:

HA/Ie)XHOCTh OOHApPYXXEHUsI aHOMaJMW KOMIIJIEKCOM METO/I0B; HalpaBJeHHOCTb
00paboTKH JaHHBIX KOMILJIEKCA; 3a/jlaua KJIacCUuPUKALUY re0JI0OTUYeCKUX 00'bEKTOB; TEOPHUS
pacrno3HaBaHUs 00pa30B; CBsI3b CTPYKTYPhI MMOJisl, 00beKTa U 00pasa; pelleHHe 3ajay
MIOMCKa, TeOKapTUPOBaHMUS, MPOrHO3a MECTOPOXKAEHUM; 3aBUCHMOCTh BbIOOpA 00pPabOTKHU
OT XapaKTepa HCXOJHbIX NPHU3HAKOB W WX 3aBUCUMOCTH, OT HaJIUYUs alNpUOPHOHN
MHbOpPMALIMU U 0COOEHHOCTEeH 33/]Ja4M; UCII0JIb30BAaHHE 3TAJIOHOB U CAMOOOYYEHUS.

2) IpyuHUUNBI 06PAGOTKM AAHHBIX KOMILJIEKCa:

BbIJleJIeHWe aHOMaJIMM — 3ajladya paclio3HaBaHUS 006pa30B; 3Talbl PellleHUsT 3a/ja4H;
3Tanbl 06pabOTKH JAHHBIX KOMILJIeKca. MaTeMaTHyeckass MOJieJib U MOCTAHOBKA 3a/la4yu:
OOIIMKA BUJ] CTATUCTUYECKONW MOJIeJId; paclio3HaBaHUe ¢ ob6yyeHHeM; Kaaccupukanus 6e3
00y4eHUsI; BIOOP 3TAJIOHHBIX OO'BEKTOB JJI1 U3YYEHHUs CTAaTUCTUYECKUX XapaKTEPUCTHUK
NPU3HAKOB; MpPUMEHEHHe aJroOpuTMa KjaccupuKaluu [AJs  pasjie/leHus MyHKTOB
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HabJIOJeHUH  Ha  OJHOPOJHblE  KJAacChl €  M3BECTHBIMM  CTAaTUCTUYECKUMU
XapaKTEpUCTUKAMK  NPU3HAKOB; NpPU3HAKU TeoJIOTUYeCKUX 00beKToB. OneHka
CTAaTUCTUYECKUX XapaKTEPUCTUK U MHPOPMATHBHOCTU MPU3HAKOB: 3TaJIOHHbIE 00'bEKTHI U
3JieMeHTapHble STYEHKH; ABa CHocob6a BbIOOpA 3JIEMEHTAPHBIX SUYe€eK; KOJUYECTBEHHAs U
KayeCcTBeHHass MHoOpMalys; He3aBUCUMOCTb MPU3HAKOB; NMPU3HAKU TIeoPU3UYECKHUX U
reoJIOTUYECKUX MOJIEN; 1leJieBOe CBOWCTBO SIY€MKHU; BbljesisieMble 00bEKTbI; KOJUUYECTBO
3TaJIOHHbIX OOBEKTOB JJis OLEHKU IJIOTHOCTH pachpejie/ieHds1 NPU3HAKOB; OleHKa
3aBHCUMOCTH NPU3HAKOB; HWHQPOPMATUBHOCTb MpPHU3HAKA; YacTHAasd HWHQPOPMATUBHOCTH
Npu3HaKa; HUHPOpPMalMOHHAsA  3HAYMMOCTb  MpPU3HAKA; COYEeTaHUE  MPHU3HAKOB
(coBOKyNnHOCTb); HWHpOpPMaTUBHAasi COBOKYNHOCTb MpPU3HAKOB. Bbi6bop anropurtma
06pabOTKHK AAHHBIX KOMILJIEKCA: YCJAOBUSA /i Bbibopa ajJiroputMa o6paboTku. [IpunsiTue
pellleHU 0 HaJIMYUK UCKOMBIX 00'bEKTOB: Mepa CX0/ICTBa; MUHMMYM PUCKA; OLlEHKA PUCKa;
JIOKaJIbHOCTb U HAJIeXKHOCTb NPOrHO33; KPUTEPUH ONTUMU3ALMU; ONTHMaJbHBIA MOPOT;
OlleHKa BeposTHOCTU Mo ¢opmyse baleca; paHxKHpoBaHHME OOBEKTOB IO HHAEKCY
NepCreKTUBHOCTHU; CBSI3b 3alacOB U MePbI CXO/ICTBA; pa3jeieHue MJI0LaAu Ha OJHOPOJHbIe
obsactu. OleHKa KayecTBa 0OpabOTKM J[AaHHbIX KOMILJIEKca: OlIMOKa pacrno3HaBaHHUS
00'bEKTOB; OlleHKAa BEPOSITHOCTH OLIMOKU paclo3HaBaHUsl; BEPOSITHOCTU OLIMOOK MEepBOro
M BTOPOro pojia; 06e3yC/0BHAsA BEPOSATHOCTb OIIMOKH; HAJEXHOCTh paclo3HaBaHUS;
BEPOSITHOCTb OIIMOKH pacro3HaBaHUs Jis 00beKTOB TPeX pa3IMYHbIX KJIACCOB..

3) OueHka MHGOPMATHBHOCTU NPU3HAKOB:

HEO0OXOJUMOCTb OLlEeHKUM HMHGOPMAaTUBHOCTU. HaJlexkHOCTh pa3jie/ieHus1 00'beKTOB
pPa3HbIX KJACCOB: YHUBEPCAJbHOCTb HAJIEXKHOCTHU; aJTOPUTM ONpeJesieHUs HaJleXKHOCTU
paszeseHuss O0OBEKTOB JIByX KJIAacCOB MW TIpPUMepP €ero TMpUMeHeHHUs; OlleHKa
MHGOPMATUBHOCTU /[iJisl 3aBUCHMbIX MPU3HAKOB; OlLlEHKA 3HAYMMOCTU BKJaJla MPU3HAKA;
MNOJIHBIM aHa/iu3 UWHPOPMATHBHOCTH MPU3HAKOB; YCA0BHE [iJIi HUHGPOPMATHUBHOU
COBOKYIHOCTH MNpHU3HAKOB. KosinyecTBO HHOpMAlUHU: OLlEHKA CpeJHEro KoJIMYecTBa
MHbOpMallMY;  OTHOCUTeJibHAass  UHPOPMATHUBHOCTb; CyMMapHas  OTHOCHTeJIbHasi
uHbopMaTUBHOCTb. OlleHKa 4YacTHOW HWHGOPMATUBHOCTU Tpajlaliuil  NPHU3HAKOB:
CMellleHHOe OTHOIIIEHHE YCI0BHBIX BEPOSATHOCTEH; olleHKa HHGOPMAIMOHHOW 3HAYUMOCTH
IpU3HaKa [0 CyMMe 3HAaYMMOCTEeH Trpajalidii Npu3HaKa; ycaoBUe QGOPMUPOBAHUSA
MHPOPMATUBHOM COBOKYNHOCTU NPU3HAKOB; YyCJIOBUE BKJIOYEHUs IMpPU3HAKA B
COBOKYITHOCTb; YCJOBHE NPAaBUJILHOTO PAaClO3HABAHUS O6GBbEKTa; YCJIOBHE HCKJIKYEHUS
NpU3HAKa U3 COBOKYITHOCTH; aJITOPUTM HCKJIIOYEHHS MPU3HAKA U3 COBOKYIHOCTH.

4) O6pa6oOTKa AAHHBIX NPH HAJIMYUHU ITAJIOHHBIX 00 bEKTOB:

THUIIbl AJITOPUTMOB pacrno3HaBaHus. Jlorniyeckre ajJropuTMbl (YCTaHOBJIEHHE MepPbI
CXO/ICTBA M0 CyMMapHOW UHPOPMATUBHOCTU COBOKYMHOCTH NMPU3HAKOB): aJITOPUTM «KOpa-
3»; aJITOPUTM TYMHUKOBBIX TECTOB; aJTOPUTM «IOTEHIUA-2»; aJITOPUTM MEPBI CXO/CTBA;
YCJIOBHUSI TPUMEHEHHUsI aJIfTOPUTMOB; MpPUMepbl OMPOOGOBAaHHUS aJTrOPUTMOB; BJIMSIHUE
BbIOOpPA 3TaJIOHHBIX OOBEKTOB Ha pe3yJbTaTbl pPabOThl aJrOPUTMA; HEOOXOJAHWMOCTb
WHTepnpeTalud Mep CXOJACTBa; MHHUMHU3ALUA KO3)QPUIMeHTa PHUCKA; BbISBJIEHHE
3aBHCUMOCTHU MEX/ly MepoH CXOJCTBA M KOJIMYECTBOM KJIACCOB - JETEPMHUHUCTCKUU
QJITOPUTM. AJITOPUTMbI PErpecCUOHHOr0 aHa/iku3a: pelleHue 337lad MPOMbICJOBOU
reopUsMKd M HUHTepHpeTald TPABUMArHUTHBIX J[AaHHBIX; MOCTPOEHHUE 3aBHUCUMOCTHU
MeX/ly MCKOMBbIM [apaMeTpoM ¢ TpHU3HAKaMHu (U3HWYECKUX TMOoJIeHd; yA06CTBO
MCII0JIb30BAHUSA [JIsT KOMILJIEKCA JJaHHBIX; 3QPEKTUBHOCTb aJITOPUTMOB MPU MOCTPOEHUH
MaTeMaTUYeCKUX MOJieJiel reoJIOTHYeCcKUX MapaMeTpoB Mo reopUsMYeCKHUM MPU3HAKAM;
IpUMep ypaBHEHUS perpeccuy; aJropuTM TIOCTPOEHUsI perpeccud; OCOOGEHHOCTh
QJITOPUTMOB; OTPAaHUYEHHOCTh (GU3UYECKOW HHTepHpeTaldu. AJTOPUTMBI N0 NMPOBEpKe
CTaTUCTUYECKUX THUIOTEe3: NMPUMEHEeHHEe KPUTepUeB MaKCHMaJbHOTO MPaBAONOA00US U
MaKCHMyMa anoCcTEPUOPHON BEPOSATHOCTH; MOCTPOEHUE I'MCTOTPaMM 3HAaYeHUU MPHU3HAKOB
U KOpPPEeJSLUOHHBIX MAaTpPHL, N0 3TaJOHHBIM 00'beKTaM; aJrOpUTM 0OpabOTKH [JJisl JBYX
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KJIaCcCOB; 4YacTHble K03QUIMEeHTbl MNpaBAONoOA06HSA - KOJUYECTBEHHasd OlLieHKa
MHQOPMATUBHOCTU INPU3HAKOB; OTCYTCTBHME OrpPaHUYEHUH Ha 3aKOHbI pacnpejeeHus
NpU3HAKOB; TNpHUMep pacyeTa Ko3pduiMeHTa MpPaBAONOAOOHSA UM anoCTepUOPHOH
BEPOSITHOCTH [IJIs1 ABYX NMPU3HAKOB; pacrno3HaBaHHWe OO'BEKTOB NMPHU KOJMYECTBE KJIACCOB
6oJibllle /ABYX; NOCTPOEHHWE aJrOPUTMOB pacllo3HAaBaHUS MO 3aBUCUMMBIM INPU3HAKaM;
JIONYLIEHUs TpPU pealu3alud aJIrOpPUTMOB; AUCKPUMHUHAHTHAs QYHKLHSA; aITOPUTM
Oo6HapyKeHUsI 10 KOMILJIEKCY MPU3HAKOB NMPUHA/JIEXKHOCTH O0OBEKTa K OJHOMY KJaccy;
NpoBepKa rMIOTe3bl O PaBEHCTBE CPeJHHUX BEKTOPOB MPU3HAKOB 3TAaJOHHOTO U UCKOMOIO
06'bEKTOB; IPOBEPKA I'MIIOTE3bl O PABEHCTBE CPEAHUX U AUCIEPCUIN TPU3HAKOB 3TAJIOHHOTO
M HCKOMOTO OO'bEKTOB; MPOBEPKA TMIIOTE3bl O PABEHCTBE KOPPEIALMOHHBIX MATpPUL| JJIs
3aBUCUMBbIX NPHU3HAKOB 3TaJOHHOIO U HCKOMOTO O06beKTOB; (GUKCUPOBAHHBIA NOPOT
NPUHATHS peIlleHus; YCJI0BHe HOPMaJbHOCTH pacnpejieieHHH; HemapaMeTpU4ecKUu
aJITOPUTM; ONITHMU3AL XS KpUTEPHs KaueCTBa paclo3HaBaHMUs; pa3pellaroinasi ClloCO6HOCThb
pacno3HaBaHUs; MaKCUMaJibHas BepPOSTHOCTb KJlacca B ONTHUMaJbHOM OKpEeCTHOCTH
00beKTa.
5) O6pa6oTKa JaHHBIX KOMIIJIEKCA IPU OTCYyTCTBMH 3TAaIOHHBIX 00bE€KTOB:
IBPUCTHUYECKHE aJTOPUTMbl  KJIaCCUPUKALUM; KOPPEJSALUOHHBIA  aJrOpUTM
KJaccuPUKaLUK; QITOPUTMbl KJacCUPUKALUM HA OCHOBE IPOBEPKU CTATHUCTUYECKUX
TUIIOTE3; AITOPUTM KJIaccuduKkanuu Mmeto oM K-cpejHux.

7. ®oua oneHouyHbIX cpeactB (®OC) niasi oueHMBAHHWS Pe3yJabTATOB O0y4YeHHsS 110
AMCHUIJIMHE (MOAYJII0)
7.1. TunoBble KOHTPOJIbHBbIE 3aJaHUS WJIM HHbIe MAaTepHAJIbI JJIsi MPOBeJeHUs TEeKYyUIero
KOHTPOJIfl YCIIeBaeMOCTH.

OcHOBHBIE TeMbI CEMUHAPCKHUX 3AHATHIH:

1. ITocTpoeHne 1 aHaIu3 rUCTOrpamMM, OLIEHKA OCHOBHBIX CTATUCTUYECKUX XaPAKTEPUCTHUK.
2. Onpenenenue TMNIa U GOPMbI KOPPEISALUOHHOMN CBA3U MEXY CIIy4aifHBIMU BETMUUHAMM.
3. OneHka 3HaYeHHs] KOBapUALMOHHOM CBSI3U MEXK/y BEJIMYMHAMMU, TPAKTUYECKHE BBIBOIBI.
4. Pa3nosxeHne nosei Ha COCTaBIISAIOIINE METOJOM IJIaBHBIX KOMIIOHEHT.

5. Pacuer n nzyuenue tunos AK®, orieHka HHTEpBaIa KOPPEIALNN, TOCTPOSHUE MAaTPHULBI.
6. [Tocrpoenne BK® 11st pazaeneHns CUrHanoB 10 pa3HbIM HalpaBICHUSM.

7. PacueTsl cieKTpOB IMCKPETHO 3aJAHHOTO CUTHAJIA, HEIIPEPBIBHOTO NIEPUOIUYECKOTO
CHTHAJIa, aBTOKOPPEISILIMOHHBIX (DYHKIIUH.

8. Pacuers! inHENHBIX GUABTPOB AJIS OJABICHUS 3alaHHOM 06sacTi yacToT. M3ydenue
YAaCTOTHBIX XapaKTEPUCTUK JABYMEPHBIX JTUHEUHBIX (PUIBTPOB.

9. [TocTpoeHne onTUManbHBIX (GUIBTPOB MPH 33JaHHbIX 3HaUeHUAX AK®D curHaioB u nomMex.
BrimonHenue GpuiabTpayy JaHHBIX 10 CAMOCTOSITEIBHO PACCUNTAHHBIM (DUIBTpaM.

10.  CpaBHHTENBHBIA aHATU3 ONITUMAIBHBIX (DUIBTPOB, MX XapAKTEPUCTHK U PE3yJIbTATOB
(buIbTpaLuy ISl HECKOJIBKUX TUIIOB CUTHAJIOB M [TOMEX.

11. Pacyetsl o criocoby oOpaTHBIX BEPOSITHOCTEH, MEXIPODUIHLHON KOPPENSILIUU U
caMoHacTpauBarolieics puiabTpanuu ¢ ucnoiabzoBanueM cuctembl KOCKA/I-3D.

12.  PacueTpl KOMIIEKCHOTO ITapaMeTpa U MPOBEICHHUE KIACTEPHOTO aHAIH3a C

ucrnonb3zoBanueM cuctembl KOCKAJI-3D.

Tembl 1J151 cAMOCTOSITE/ILHOI Pa0OTHI M MOATOTOBKH pedepaToB-0TUYETOB 0O
pe3yJbTaTax NPakTH4ecKoro NpuMeHeHus NPueMoB 00Pa0OTKH JaAHHBIX:

1. [TpoBepka mpUHAIEKHOCTH BEIOOPOK 3HAUEHUH Ka)yILIErocsl COMPOTUBIICHUS K OJTHOM
reHepaJIbHON COBOKYITHOCTH JJIsl TAHHBIX TUIOIIAAHBIX JIEKTPOTOMOTPahUIECKUX U3MEPEHHIA.
2. [TpakTH4ecKOe UCTIOIB30BAaHUE CTATUCTUYECKUX XapaKTEPUCTUK Ka)KyIEerocs

COIIPOTHBIICHUS JUTS BBITIOJIHEHUS IEPBUYHON 00paOOTKU JAHHBIX 3JIEKTPOTOMOTpadHH.
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3. OneHka KauecTBa pe3ysIbTaTOB JBYMEPHON MHBEPCUU AAHHBIX 2JIEKTPOTOMOTpapuu Juis
OCHOBHOTO M pOOAaCTHOTO BapHUaHTOB.

4. BnusiHue n3aMeHeHns NpocTpaHCTBa AaHAIU3UPYEMBIX CTATUCTUYECKUX aTprOyTOB
(IpU3HAKOB) HA YBEIMYEHUE JOCTOBEPHOCTH KOMILJIEKCHOM MHTEPIIPETALIMM JaHHBIX METO/I0B
€CTECTBEHHOT'O 10JIS U 3JIEKTPONpOo(GUIMpOBaHUS.

S. BrrsBiienue popMbl U CHITBI KOPPENSIIUOHHBIX CBSA3eH MEXy pe3yIbTaTaMi U3MEPEHUN
METO/I0B €CTECTBEHHOTI'O MOJIS U 3JIEKTPONPOPUINPOBAHUSA AJIs IOCTPOCHUS IIPOCTPAHCTBA
KJIACCOB METOJIOM OOIIET0 PacCTOSHUSI.

6. [IpakTHYeckoe MPUMEHEHUE aJITOPUTMOB OCHOBAHHBIX Ha MMPOBEPKE CTATHCTHYECKUX
TUIOTE3 JUI KIaCCU(PUKALUU JAHHBIX AIEKTPOTOMOTpaduu.
7. OneHka panuyca KOPpEJsIHH U MPAKTHYECKUE PE3yIbTaThl HCIIOIb30BAHUS TIPU

00paboTKe M COBMECTHOW MHTEPIPETALNH TUIOMIAIHBIX TAHHBIX METOAOB 3IEKTPOTOMOTrpaduu 1
€CTECTBEHHOIO IOJIA.

8. [TpumMeHeHnEe KOPPETAIMOHHBIX METOAO0B Pe0OPa30BaHU AHOMAIIMH IS yJaICHHSI
yparaHHbIX OTCKOKOB U3 IaHHBIX 3JIEKTPOTOMOIpaduH.
9. AHanu3 pe3yabTaToB IPUMEHEHHUS METO/1a OCTATOYHOM COCTABIIAIOILEH OIS IS

ycTpaHeHHs 3P PEKTOB OT MPUITOBEPXHOCTHBIX HEOTHOPOAHOCTEH, HepabOTAIOIIMX IIEKTPOJIOB U
cOoeB anmapaTypsl B METO/IE dJIEKTPOTOMOTrpaduu.

10.  TIlpaktuyeckas peaiu3anusi METOJa paseieHus reopu3nIeckiux aHOMaIuil U ero
PUMEHEHHE JJIsl TIEPBUYHOM 00pabOTKH JaHHBIX 3JIEKTPOTOMOTrpaduu.

11.  Tlpaktuyeckue pe3yibTaThl MPUMEHEHUS AUCIIEPCHOHHOTO aHaIu3a JJis U3y4YEeHUS
TPEHJIOB B JAHHBIX 3JIEKTPOTOMOTpaHH.

12. Onwucanue npuMeHeHus (HaKTOPHOTO aHAJIM3a K pe3yJibTaTaM JABYMEPHOW HHBEPCHH
JTaHHBIX JIEKTPOTOMOTpadUH C HEINbIO BRIABICHHS (DaKTOPOB, BIHMSIOIINX HA OMIMOKHU B OI[CHKE
MOIIIHOCTEN CJIOEB.

13.  IlpakTudeckue pe3yibTaThl OLEHKH BO3MOKHOCTH MCIIOJIb30BaHHS aBTOKOPPEISAIINOHHOM
(GYHKIMHU 715 aHaIM3a JaHHBIX TUIOIAAHBIX 3JIEKTPOTOMOrpaduueCKUX U3MEPEHUH.

14.  Pe3ynbTaThl UCCIENOBAHUS CBSI3U aMIUIUTY/Ibl aHOMAJIUU U 3HAYEHUH
aBTOKOPPENAUOHHON (DYHKIIMU JJIs1 KAUECTBEHHOTO ONpeAeIeHHs HHTepBaia KOPPesIuy.

15. ITocTpoeHne 1 aHanU3 3aBUCUMOCTEN 3HAYEHNN NHTEpBaja KOPPEIALUH OT
IIPOTSKEHHOCTU M AMILIUTY/Ibl aHOMAJINH.

16. [TpuMeHeHre B3aMMHO KOPPEIAIUOHHONW QyHKIUYU py 00paboTKe JaHHBIX IUIOLIaHON
3JIEKTPOTOMOTpaduH.

17. Paznoxxenue usmepeHuit METOIOM a3UMYTaJIbHOTO JIEKTPOIIPOPUITHPOBAHUS HA KPYTOBBIE
TapMOHMKH.

18.  IlposiBieHUE B CHEKTPATBHBIX XapaKTEPUCTUKAX BIUSHUS aHU30TPOITNH, IBYMEPHBIX U
TPEXMEPHBIX HEOJAHOPOJHOCTEN.

19.  Tlpaktuveckue pe3yibTaThl pacue€TOB CIEKTPOB ISl OIICHKH IIara HaOIIIOICHHIA 110
npoduIo.

20.  Ormenka mara U3MEpEHHIA TT0 a3UMYTaM JUTsI TPOBEACHUST KPYTOBBIX HAOIOICHUH TIPH
W3Y4YEHUH aHU30TPONUH JIMHENHBIMU U HETMHENHBIMU DJIEKTPOPA3BENOYHBIMU YCTAHOBKAMM.
21. [TpakTrueckas peanusanus TUHEHHON GUIBTPALIUH TaHHBIX T€0(U3NYECKUX METO/IOB.
22.  IIpakTtuyeckue mpuMepbl IPUMEHEHHUS ONTUMAIBHON (DUABTpaUU IS pa3eNeHHs
TUCTOTPaMM CJIOKHOUH (OPMBL.

23.  OrneHka KoiauyecTBa KO3(PPHUIUEHTOB TMHEHHOTO PUIBTPa /7S BHIIBICHUS aHOMAIHA.
24, Omnpenenenne GopMbl U JUTHHBI JIMHEHHOTO QUIIBTPA ISl TpoBeieHUs GUIbTPALluU
JAHHBIX.

25.  Anamm3 BO3MOXXHOCTEH MPOIEeTyphl CTIKUBAHKS U JIMHEHHON (QUIbTpAIK JaHHBIX
MOTEHLIMAJIbHBIX METOAOB IS BBISIBJICHUS Pa3HONIEPUOAHBIX AHOMAJINH.

26. [IpakTUueckue pacyeTsl U MPUMEHEHHE (PHITBTpa BOCIIPOU3BEICHUS.

27. Peanuzanus nuHeitHON QUIBTpAK ISl SKCTPAMONIALNN TaHHBIX U HAXOXKACHUE

K03 (hpurmeHToB GUILTpPa MPOTHOZUPOBAHHMS.
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28.  PesynbTaThl pacueToB U MPAKTUYECKOE MPUMEHEHNE IHEPTreTHUECKOT0 OTHOILICHUS
CUTHAJI-TIOMEXa.

29.  CpaBHEHHE pe3yJIbTaTOB IIPUMEHECHHUS ONITUMAIBHBIX (DMIIBTPOB K OJTHOW pean3aiuu
TaHHBIX.

30.  IIpakTtuyeckoe MpUMEHEHUE MEKIPODUIBLHON KOPPEISIIUN JTaHHBIX.

31.  PesynbTaThl peain3aluy aJanTUBHON (DMIBTPALIMH TTOJIEBBIX U3MEPEHUI METOJOM
AJIEKTPOTOMOTpadHH.

32.  HM3ydeHue BO3MOKHOCTEH MCIOIB30BAHUS HETIAPAMETPUIECKUX KPUTEPUEB IS OLICHKH
KadecTBa 00pabOTKH JTaHHBIX JIEKTPOTOMOTpadu.

33.  IIpaktuyeckue mpUMepbl IPUMEHEHHUS TEOPUH pacrio3HaBaHUs 00pa30B il TOCTPOCHUS
nporenyp 00padOTKH TaHHBIX MPOMUIBHBIX U IJIOMIATHBIX U3MEPECHUH.

34.  IloctpoeHue U MPUMEHEHUE IBPUCTUUECKUX aJITOPUTMOB KIACCUPUKALIIH 151
paiOHMPOBAHHUS TUIOIIA/IN UCCIIEIOBAHUN KOMILICKCOM Te0O(QH3UIECKUX METOIOB.

35.  PesynbraThl NpUMEHEHUS KOPPEISILIUOHHOTO aJTOPUTMA KiIacCU(UKALMK TSI KOMILIEKCa
CTaTUCTHYECKUX MPU3HAKOB.

36.  IIpumeHeHue anropuT™Ma KIacCUPHUKAIMHA METOAOM K-cpenHux /ist BBIABICHHS

HCKaXKCHUHN TaHHBIX SHCKTqueCKOﬁ TOMOFpa(bI/II/I BJIMSAHUEM IIPHUITOBCPXHOCTHBIX
HCOZIHOpOIlHOCTGfI, InoMexaMu U yparahHHbIMU 3HAYCHUSAMMU.

37.  PesynbTaThl NPaKTUYECKOTO MPUMEHEHMS aITOPUTMA KIacCU(UKALUK M0 HBIX
JTAHHBIX HA OCHOBE MTPOBEPKH CTATHCTUYECKUX THUITOTES.

38.  IloctpoeHue U MPaKTHUECKUE pacyeThl B3aUMHO KOPPEISILIMOHHBIX QYHKIMN 1715
pa3zeneHns CUTHAJIOB 110 Pa3HBIM HAIPABJICHUSM.

39.  Pe3sysbTaThl pacueToOB U aHAJIM3 CIIEKTPOB AUCKPETHO 33/1aHHBIX CUTHAJIOB (aHOMauil) ¢
HCII0JIb30BaHUEM OBICTPOTo npeodpazoBanus Oypbe.

40.  Iloctpoenue, pacyer U NPUMEHEHHE ONTUMAIIBHBIX (PUIBTPOB MPH 33 JaHHBIX 3HAYEHUAX
aBTOKOPPEISITUOHHBIX (PYHKIIUI CUTHAJIOB U TIOMEX.

41.  CpaBHUTEIbHBIN aHAINU3 ONTUMAIBHBIX (QUIBTPOB, UX XapaKTEPUCTHK U PE3YIIbTATOB
(GUIBbTpauy TSl HECKOJIBKUX TUTIOB CUTHAJIOB M TTIOMEX.

42.  Pa3neneHue CUTHAJIOB MO PAa3HBIM HANPABICHUSAM C IPUMEHEHUEM CaMOCTOSATENIBHO
paccuuTaHHOW B3aMMHO KOPPESILIMOHHON (pyHKINH.

43.  Pe3ynbTaThl M aHAIN3 PacYETOB CIIEKTPOB AUCKPETHO 33/1aHHOTO CUTHANA U
aBTOKOPPEIISITUOHHBIX (PYHKITHIA.

44,  Pe3ynbTaThl pacyeTOB JMHEWHBIX (QUIBTPOB JUIS OJABIECHUS 3a1aHHON 00JIACTH YacToT.
45.  H3ydveHue 4aCTOTHBIX XapaKTEPUCTUK JBYMEPHBIX JIMHEHHBIX (DUIBTPOB.

46.  AHaiu3 pe3yJbTaTOB IPUMEHEHHs BEHBIET-IPeoOpa30oBaHuUs C UCIOIb30BAHUEM
Pa3IMYHBIX TTOPOIKITAIOIINX BEHBIIETOB.

47.  IlpakTHuyeckue pacyeTsl 1o crocobaM 0OpaTHBIX BEPOSATHOCTEH, MEXITPO(UIBHOM
KOPPEJISIUK U CaMOHACTpauBarorieics GuibTpanuu ¢ ucrnoiabp3oBanueM cucreMbl KOCKAJI-3D.
48.  PacueTsl KOMIUIEKCHOTO TapaMeTpa U MPOBEIeHUE KIIACTEPHOI0 aHaju3a ¢

ucnoinbszoBanueM cucreMbl KOCKA/I-3D. Onucanue, aHanu3 pe3yabTaToB, BHIBOJIBI.

7.2. TunoBble KOHTPOJbHBbIE 3aJaHUsl WJIH HHbIE MaTepPHAIbl Uil [POBEIeHHS
NPOMEKYTOYHOI aTTeCTAIIMH.
IpuMepHBIii epevYeHb KOHTPOJILHBIX BOMPOCOB TIPH MTPOBEJACHUN KOHTPOIBHBIX PadoT
U [IPOMEKYTOYHOM aTTECTAIMH (IK3aMEH):
(1)  CrhexTpbl AMCKPETHO 3aIAHHOTO CHTHAJIA.
(2)  Chekrpsl HEMPEPHIBHOTO MEPHOIUUESCKOTO CUTHAIIA.
(3)  CrekTpbl HEPEPHIBHOTO AMEPUOMUYESCKOTO CUTHAIA.
(4)  Crektpsl CTAllMOHAPHOTO CIYYAHOTO CUTHAIIA.
(5)  CrexTpbl OCHOBHBIX MPEOOPA30BAHKI B TPaBH-MarHUTOPA3BEIKE.
(6)  CgoiictBa npeodpazoBanuii Dypoe.
(7)  TlpumeHeHHE CIIEKTPAIBLHOIO aHAIK3a B re0(hU3HKeE.
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(8)  CuHTe3 CHTHAJIOB IO UX CIIEKTPaM.
9 Maremarrueckast MoJienb Teohu3nueckoro mois. [IoHsaTHe 0 curHane u momexe.

(10)  TlomsTHe o muHelHOM QunpTpanuu. CBepTKa.

(11)

(12) Z-o6pa3zoBaHue U OCTPOCHHE PEKYPCUBHOTO (DUIBTPA
(13) dBymepnas ¢uibTpanms reopu3NIeCKUX CUTHAIOB.
(14) DunsTp Konmoroposa-Burepa u ero npuMeHeHHe.
(15) CornacoBanHblil GUIBTP U €rO IPUMEHEHUE

(16) Dmueprernyeckuii GUIBTP U €r0 MPHUMEHEHHUE

(17)

(18) YacroTHbIe XapaKTEPUCTUKU ONTUMATBHBIX (QHIBTPOB.
(19) AsrokoppensunoHHast QYHKIUS U €€ TIPUMCHEHHE.
(20)  BzaumHO KOppenAHOHHAs QYHKIUS K €€ IPUMEHEHUE
(21)  Ocnorubie TuIBI AK® 1 HX CIIEKTPBI.

(22)

(23) Koppemsinus u perpeccusi.

(24)

(25) ucnepCHOHHBIN aHAIK3 U €r0 PUMEHECHHUE.

(26) Merox r1aBHBIX KOMIIOHEHT U €0 PUMEHEHHE.

(27)

(28) Kputepuu NpUHATHS CTATUCTUYECKUX PEIICHHH.

(29) HanpexxHocTh OOHApPYIKSHHUSI CUTHAIA U €€ IPUMEHECHUE
(30) Cmocob oOpaTHBIX BEPOSTHOCTEIA.

(31)

(32)

(33) BeiiBner-npeobpa3oBaHHue.

Ilxana n KPUTCPUHA OLICHUBAHUS PE3yJ/ILTATOB oﬁyqe}ma mo JTUCHUIJINHE.

[TocTpoenue GUILTPOB AJIS 3aJAHHOTO AUAINA30HA YaCTOT.

JIBymMepHBbIe KOPPEISAIMOHHbIE PYHKIIMH U UX IPUMEHEHUE.

KOppeJ'IHI_[I/IOHHO'pel"peCCI/IOHHHﬁ dHaJIu3 U €TI0 IIPUMCHCHHUC.

[TonsiTue o cpeanem pucke. BepostHoctu ommbok I u 11 pona.

Crioco6 MexXnporIbHOM (MEKTPACCOBOI) KOPPEISIIUN CUTHAJIOB.
Crnioco6 camMoHacTpauBaromecss GUIbTPALUU CUTHAJIOB.

OcHOBHBIE MMPUEMBI BBIACIICHUA PCTUOHAJIBHOI'O TPCH/AA U JIOKAJIbHBIX aHOMAJIMH.

Pesynbrarsl «Heynos- «YnoBinerBo- | «Xoporo» «OTIn4HO»
OO0yuenus JIETBOPUTEINIb- | PUTEIBLHO»

HO»
3HaHMs: 3HaHUS @parmenTapH | O6mue, HO He Cucremaru-
ITPUHIIMIIBI OTCYTCTBYIOT | bI€ 3HAHHUS CTPYKTYypUpOBa | YECKHE
J€TEPMUHUPOBAHHOTO U HHBbIE 3HAHUSI 3HAHUS
BEPOSITHOCTHO-

CTaTHUCTUYECKOTO MOX0/I0B;
OCHOBHBIE ITPUEMBI
W3YUYEHUS CTIEKTPAIbHBIX U
KOPPEJISALIMOHHBIX CBOMCTB
MOJIEH; OCHOBBI
KOPPEJALIMOHHO-
PErpecCUOHHOrO0,
JUCTIEPCUOHHOIO U
(haKTOPHOTO aHATHN30B,
re0JIOTUUECKHE 3a1aUH,
peliaeMble ¢ uxX
MIPUMEHEHUEM;, AITOPUTMBI
JUHEWHON (pUIBTpaIuu
II0JIEH; OCHOBBI TEOPUHU
CTaTUCTUYECKHUX PEHICHUI
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JUTSL BBIZICTICHUS CITa0BIX

CUTHAJIOB

YmMenus: YmMmenus B nenom B uenom YcnemnHoe
oOpabaThIBaTh JaHHBIC B OTCYTCTBYIOT | yCIIEUIHOE, HO | YCIEIIHOE, HO yMEHHE
KOMITBIOTEPHBIX CHCTEMAX; HE cojiepxaiiee

UCIIOJIb30BaTh PE3yJIbTaThl CUCTeMAaTHU4eC | OTACNbHBIC

00pabOTKM T'€0IaHHBIX MTPH -KO€ YMEHHe, | MpoOesbl

pEIIEHUH T€0JIOrMYECKUX JIOTTyCKaeT

3ana4; GopMyIupoBaTh HETOYHOCTH

TpeOoBaHUs K IIpHeMaM HEMPUHILIUITHAA

00paboTKH, X apaMeTpam JBHOTO

U YCIIOBHSIM HX xapakrepa

ONTUMAJILHOTO MPUMECHCHHSI

Bnanenus: Hasbixku ®parmenTapH | B nienom Bnanenue
OCHOBHBIMH ITPUEMAMH BJIQJICHUS oe BlajicHue | chopMHUpOBaH- | METOJAMH,
00pabOTKHU TaHHBIX; MeTOJIaMHU METOJIUKOH, HbIC HABBIKU UCIOJIb30Ba-
MIPOrPaMMHBIM OTCYTCTBYIOT | HAJIMYUE UCTIONb30BaHUSL | HUE UX JUIS
obecrieueHreM; OTJIENbHBIX METO/IOB. pelieHus
3¢ (HEeKTHBHBIMU TIPHUEMaMHU HaBBIKOB 3a1a4
aHaJlu3a pe3ybTaToB

00pabOTKH MPH pEeIICHUH

reoJOrMYecKHX 3a1a4

8. PecypcHoe o6ecnedenne:

A) IlepeyeHb OCHOBHOI U AONOJHUTEIbLHOM JUTEPATYPbI.

- OCHOBHAs JINTEepaTypa:

- Hukutun A.A., IletpoB A.B. Teopetndeckue ocHOBbI 00pabOTKH reopusndeckoil nHopmanuu:
yueOHoe mocobue / A.A. Huxkutun, A.B.IletpoB. — M.: OOO «llenTp HHPOPMAIMOHHBIX
TEXHOJIOTUH B IPUPOOIIONIBb30BaHun», 2008. — 114c.: ni.

- Huxkutuna A.A. Teopetnueckre ocHOBBI 00paboTku reodusndeckoit nudopmaruu: Y4eOHuK st
By30B. — M., Henpa, 1986. — 342 c.

- CepkepoB C.A. CrnekTpajabHbI aHAINW3 IPABUTALIMOHHBIX U MarHUTHBIX aHOManuil. M., Henpa,
2002 r..

- JOTMOJIHUTE/IbLHAS JIUTepaTypa:

- BeluncnuTenpHas MaTeMaTHKa U TEXHHMKa B pa3BefoyHOl reo¢pusnke (CripaBOYHHUK reopu3nKa)
M., Henpa 1990 (non penakuueit B.W. [Imutpuesa) 222¢

- Kysnenos O.JI., Huxutun A.A., YUepemucuna E.H. I'eoundopmarmonnsie cucremsl. ['HII
BHHMUreocucrem, 2005r. 345¢.

- CepkepoB C.A. CrnekTpanbHblii aHalIu3 B rpaBHpa3Belke U ceiicmopassenke. M., Henpa 1991,
280 c.

- Huxutun A.A., Xmenesckoit B.K. Kommnekcuposanue reopusnyeckux metonos. Uzn. THPC r.
TBeps, 2004, 341c.

- Kapacesuu A.M., 3emunona /I.Il., Huxutun A.A. HoBble TEXHOJOTHMH T€OPU3NUIECKUX
HCCIE0BAHUM NPU TMOUCKAX M MPOTHO3€E yIJIeBOAOPOAHOTO cbiphsi. M. CrpaxoBoe pesro. 2010,
160c.

b) IlepeyeHb TUIIEH3MOHHOTO MPOTPAMMHOI0 o00ecneYeH s .

Microsoft Office Excel, Microsoft Office PowerPoint (mpu HeoOxoauMoCTH)
B) Ilepeuens npodeccnoHATbHBIX 023 TAHHBIX H HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM

I') nporpammHuoe odecnneuenre u UHTEepHeT-pecypchl (JIMIEH3MOHHOE IPOTPAMMHOE
obecrieueHue He TpedyeTcs)
- komnwtotepHas cucrema KOCKA/I-3D.
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J) MarepuaJibHO-TeXHHUYECKOIr0 odecrevyeHue:

- IOMEUICHUE — ayJUTOpUs, paccuuTanHas Ha 40 o0yyaromuxcs;

- 000pyI0BaHKE — MYJIbTUMEIUUHBIN IPOEKTOP, KOMITBIOTEP, IKPaH;

- 000pynoBaHME /IS BHIIOJTHEHUS IPAKTUYECKUX 3aJaHIH — IePCOHATEHBIC KOMITBIOTEPHI.
9. S3pIk IpenoaBaHusi — PyCCKHM.

10. IIpenonaBatenu — bonwsmakos J1.K., KocusipeBa M.B., Ky3uenon K.B.

11. Asrop nporpammsl — bonemakos J[.K.
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