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1. Mecro aucuunnunsl (Moaynst) B ctpykrype OIIOIl — oTHOCUTCS K BapMaTUBHOM YacTH
OIIOII, siBasieTcst AUCHUIUIMHON IO BBIOOPY

2. Bxoanble TpeOOBaHMUS A1 OCBOCHUS AUCIUILTUHBI (MO ), IPEABAPUTEIIBHBIC YCIOBUSL:
0azupyeTcs Ha 3HAHMSX 1O AUCHUILTHHAM: «MaTtemartukay, «[Ipuknagnas mareMaTikay,
«JlanmmadToBeneHne

3. [InanupyemMbie pe3ynbTaThl 00yICHHS 110 AUCIHUIUTNHE (MOJIYIII0), COOTHECCHHBIE C
TpeOyeMbIMH KOMITETSHIIMSIMUA BHIITYCKHUKOB

Kommnerenuuu HNuaukaropsl I[lnanupyemble pe3yabTaThbl 00y4eHU s
BbIINIYCKHUKOB (KO/bI) (moxka3zarteJsin) 10 JMCHUILIMHE (MOAYJII0),
JOCTUIKEHM ST CONPSI’KEHHbIE ¢ KOMIETEHIIMSAMHU
KOMITETEHI NI
MIIK-2 MIIK-2.1.3Haer u 3name:

(bopmupyeTcs 4aCTUYHO) | UCIIONB3YET METOABL | o cdepy MPUMEHEHUS CTATUCTHYECKUX
BHaHeeT TCOPECTHICCKUMU N3YUCHU ITOTOKOB METOIOB B J'IaHI[HIa(bTOBeI[eHI/II/I

3HAaHUAMHU U METOaMU BCIICCTBA, DOHCPTUHU ® OTpaHUYCHHUS KaKIO0rO

HU3Y4YEHUS ITOTOKOB 1 uH(pOpMaIU B CTaTUCTHYECKOTO METOA

BEIIECTBA, DHEPTUHU U naummadre. Ymemo:

HH(OpMAIH B e BBLIOMpATH a/IEKBATHBIN 3a/1a4€ U TUITY
Jmanamadre, METOIAMU JTAHHBIX CTAaTUCTUYECKHI METOJI aHAJIN3a
IIPOCTPAHCTBEHHOT'O JAHHBIX

aHalln3a, MOJCTIMPOBAHU e pa3pabaThIBaTh AJITOPUTM UCCIIECIOBAHUS
MPOLIECCOB U CTPYKTYPHI JaHHBIX

nauamadTa ¥ CnocooeH
MPUMEHSTh X Ha
TIPaKTUKE

® HHTEPIPETUPOBATH PE3YIbTATHI
CTaTUCTHUYECKOTO aHaJIN3a

Bnaoembs:

® METOJaMH KOPPEISIUOHHOTO,
JTUCTIEPCUOHHOTO, PETPECCHOHHOTO,
KaHOHHUYECKOTO, KIaCTEPHOTO,
JTUCKPUMHHAHTHOTO, (DaKTOPHOTO aHAIIN3a,
aHaJM3a BPEMEHHBIX PSJIOB

4. O06beM AUCHUIINHBI (MOyIs) 2 3.€., B TOM 4yHcie 36 akaJeMUYeCKUX YaCOB HAa KOHTAKTHYIO
paboTy o0ydJaromuxcs ¢ npenojaBarenem, 36 akaIeMHUECKUX YaCOB Ha CaMOCTOSTEIbHYIO
paboTy oOy4daromuxcs.

5. ®opmar o0ydeHus He MpeIoaraeT AMEKTPOHHOTO O0YUYCHHUS U UCTIOJIb30BAHHUS
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (32 UCKIIOUEHUEM (POPC-MAKOPHBIX
00CTOSATETHCTB — AHJAEMUH U T.I1.).

6. ConeprkaHue JUCUUIUIMHBI (MOYIIsA), CTPYKTYpUPOBAaHHOE 10 TeMaM (pa3zenaM) ¢ yKa3aHHueM
OTBEJIEHHOI'O0 HAa HUX KOJIMYECTBA aKaJJEMUUECKUX WA ACTPOHOMHUYECKUX YaCOB U BUJIBI
y4eOHBIX 3aHATUH




HaumeHnoBaHnue u
KpaTKoe
coJiep:KaHue
pa3aesioB U TeM
JUCHHUININHBI
(Mony.st),

®opma
NPOMEKYTOYHOM
aTTecTallu 10
AUCLHMILINHE
(MoayJ1i0)

Bcero
(4ace)

B toMm uuncine

KonTakTHast pabora
(pabora BO B3auMO/1eliCTBHH €

npenogaBarteJsjiemM)

Buowvt konmaxmmnoii pabomut, uace™

CamocrosiTeJibHast
padora
odyuawerocst
Buow
camocmoamenvHou
pabomul, uacwl

3aHATHS JTEKIIHOHHOTO
THIA

3aHATHS CEMUHAPCKOTO
THTIA

Bcero

PaboTa c
nureparypoil | Beero

Tema 1. Cdepa
HpI/IMeHeHI/IH
CTaTUCTUYCCKUX
METOJIOB aHaJIM3a
JTAHHBIX B
naHaGpTOBEACHUN

10

Tekyimas
arrectarusg Ne 1:
KOHTpPOJIbHAs
pabota

Tewma 2.
[TepBuunbIit
rpaduyecKui
aHaJIu3 TaHHBIX U
0a30BbIC
CTaTUCTUKU

14

Tekyimas
arrectarusg Ne 2:
KOHTPOJIbHAS
paborta

Tema 3. Bwunasl
CTAaTUCTUYECKUX
METO0B

44

12

20

21 21

Tekyimas
arrecranus Ne 3:
KOHTPOJIbHAS
pabota

IIpomexyrounas
aTTecranus

YceTHBI 3a4eT

Hroro

72

18

18

36

36 36

Cooepoicanue nexyuii
Tema 1. Chepa npuMeHeHHs] CTATHCTHYECKUX METO0B AHAJIM32 JaHHBIX B
JIAHAIA(PTOBEICHUMN.




MaremaTrueckasi CTaTUCTHKAa KaK METOJ pELICHHs 3aJad JaHamadTOBEICHUS H
na"madTHOW SKOJIOTHH. JleTepMUHUPOBAHHBIE W BEPOSTHOCTHBIE OTHOLICHHS B JaHAmadre.
[Ipouenypa TpPOBEpPKH CTATHCTUYECKOW THUIOTE3bl U €€ CBSI3b C MPOBEPKOH JsaHmamadTHO-
reorpaduueckux rumnore3. OueHKa TOCTOBEPHOCTH pPE3yJlbTaToB. TpeOoBaHMS K MCXOIHBIM
naHHbIM. OCHOBHBIE THIIBI IOWCKOBBIX 3a/a4: aHAIMU3 CBS3€H, KiIacCU(pHUKAIMs, CHIDKCHHE
pasmepHoctu. CtatucTrueckue nporpammsl. [loaroroska reorpaduyeckux NTaHHBIX K aHAIN3Y.
OcobenHoct reorpauyeckux JaHHBIX C TOYKM 3PEHUS CTAaTUCTHYECKOH 0O0pabOTKH.
TpeboBanus k Tumy pacrpeneneHusi JaHHbIX. CrocoObl MpHBENEHHs] JaHHBIX K HOPMaJIbHOMY
pacIpeneneHuro.

Tema 2. IlepBuuHbBIii rpaduuecKkuii aHAIN3 JAHHBIX U 0230Bble CTATUCTHKH.

CriocoObl  BH3yanmu3allMiMl JaHHBIX. BU3yanbHBIH aHaIW3 TUIOB CBS3EH MEXKIY
nepeMeHHbIMU. JlaHama@THBIA CMBICT JIMHENWHBIX, 3KCIIOHEHIMAIbHbBIX, NapaOOJU4YecKUX |
JIPYTUX HEJIMHEWHBIX BHJIOB CBSA3M. AHalU3 JUana3oHOB 3HAueHUN (YHKIUU B pa3HBIX
MHTEpBaJlax 3HadeHWM aprymeHTta. OmnMcarenbHble CTAaTUCTUKA M UX HHPOPMATHUBHOCTD.
Anroputm BbIOOpa METO/I0B B 3aBUCHMOCTH OT THIIA U PACIIPE/ICTICHUS TaHHbIX.

Tema 3. Buabl cTaTHCTHYECKUX METO0B

Tunel 3aga4 npu ananmse cBa3ei. [lapamerpudeckue U HermapaMeTpUIeCKue KOPPeEsIiuu
1 YCJIOBUS MX NPUMEHEHMS. /[MCIepCHOHHBIM aHAIN3 M €r0 HEMapaMeTPUYECKHUE aHAJIOTH JUIs
HCCIIEIOBAHUSI OTKJIMKAa CBOMCTB JaHAma(Ta Ha KaTeropu3oBaHHbIE COCTOSHHUS (aKTopa.
KpoccraOynsamus. MynbTuperpecCHOHHBIM aHalu3 Kak crnoco0 aHajan3a COBMECTHOTO BIIMSHUSA
HECKOJIbKUX (paKTOPOB Ha HccienyeMoe cBoicTBO. Perpeccus nmoBepxHoctH oTkiuka. Kycounas
perpeccusi. JlannmadgTHas uHTepuperauus Ko3(Q(ULIHUEHTOB perpeccud M AeTepMUHAIIMH.
HeagmntuBable B3ammojelicTBusa. OIleHKa BKIaga HEJIMHEHMHOM COCTABIISIONMIEH CBSI3H.
I'eorpaduuecku B3BemeHHas perpeccus. KaHoHnyeckre Koppensinny Kak crnoco0 aHanusa CBsi3u
MEXKy TpYNIIAMH KOJIUYECTBEHHBIX MEPEMEHHbIX. [[MCKpUMHUHAHTHBINA aHanu3. PasHoBUOHOCTH
KJIACTEPHOTO aHain3a. MeToJ TJIaBHBIX KOMIIOHEHT. MHOTOMEpHOE IMIKaJupoBaHHE. AHaIU3
BPEMEHHBIX PSIJIOB.

Cooepoicanue cemunapos

1. I/ICCJ'IGI[OBaHI/Ie Ta6J'II/II_[I>I JaHHBIX W BBIACJICHUC THUIIOB IICPEMCHHBIX H IIPOBCpPKa
KOJIUMYCCTBCHHBIX JaHHBIX HA HOPMAJIBHOCTD pacClpEaCICHHUA.
2. PacdueT onmcareabHBIX CTAaTUCTUK 110 Ta6n1/1ue JaHHBIX, aHAJIU3 IIPUHAIJIC)KHOCTH

BBI60pKI/I K OHHOI;'I reHepaanoﬁ COBOKYITHOCTH W BBIABHIKCHHEC T'MIIOTE3 O TUIIC paClIpEACICHUA
JaHHBIX U IIPUYKXHAX OTKIIOHCHHUS OT HOPMAJIBHOI'O PACIIPCACIITHUA.

3. ObocHoBanue BBI60pa JOIIYCTUMBIX METOJ0OB CTAaTHUCTHYCCKOI'O0 aHajliu3a Hu
HO,Z[60p aICKBATHBIX CIoco0oB rpa@nquKoro I/1306pa)l(eHI/I$[ o pe3yiabTaTaM IEPBUYIHOI'O
HCCICOOBAaHUA JaHHBIX.

4. KoppensuuoHHbI aHanu3 CBS3M IIEPEMEHHBIX M pPAaclO3HABAHHME IPHU3HAKOB
HEKOPPEKTHOCTH IPUMEHEHUSI TAPAMETPUIECKUX METOJIOB.

S. IIpoBepka 3HAYMMOCTH TIeOMOP(OJOrMUECKUX KJIAcCOB Uil  OOBSCHEHHUS
BapbUPOBAHHUS CBOWCTB IOYB U (PUTOLIEHO30B METOZOM JAUCIEPCUOHHOTO aHAIU3a.

6. ITocTpoeHne U cpaBHEHHME KadyeCTBa JIMHEWHBIX U HEIIMHEWHBIX PErPECCUOHHBIX
YpaBHEHUM.

7. CocraBnenre TaOnIMIBl 3HAYMMOCTH CBsi3ed MeEXAy spycamMu (HUTOLEHO3a,
CBOMCTBaMHU IOYB U penbeda Mo pe3yabTaTaM pacueTa KAHOHUYECKUX KOPPEIAIUii.

8. Pacno3naBaHuMe KIJIacCOB II0YB [0 CEPUM KOHTHUHYAJIBHBIX XapaKTEPUCTHK
¢buTOLIEHO3a METOZOM TUCKPUMUHAHTHOTO aHAJIN3A.

9. CHuXeHue pa3sMepHOCTH JAaHHBIX O (UTOIEHO3e M I0YBAX, PAHKUPOBAaHHE U
CMBICJIOBAsi HHTEpIIpeTalus (pakropoB nuddepeHranmu.

10.  Kiaccudukanusi pacTUTENBHOTO IMOKpOBA IO MHOTOJETHEH cepuu MaHHBIX O

¢duromacce.



11.  OueHka CONPSHKEHHOCTH CBOMCTB penbeda, MOYB U (PUTOLIEHO30B METOJIOM
KaHOHHMYECKOIO aHaJIN3a.

7. q)OHZ[ OLCHOYHBIX CPCACTB JId OLICHUBAHHA PE3YJILTATOB 06y'-ICHI/ISI IO AUCHUIIIINHEC
(Motymio0):

IIpumepnsvie 60npocuvl 0151 KOHMPOTILHBIX PAOOM

1. [lonsiTHE reHepanbHON COBOKYITHOCTU U BBIOOPKH

2. OnucarenbHble CTATUCTUKU

3. Crparerun paboThI C TaHHBIMH B 3aBUCUMOCTH OT MPUHAIIICKHOCTH BBIOOPKH K
TOMY WJIM UHOMY PACIIpeAEIECHUI0

4. Pacrnipenenenusi, cBsi3aHHbIE C HOPMAJIBHBIM U UCIIOJIb3YEMbIE JJIs1 TPUHSTHS
pemienuii (xu-kBajapar, CrbronenTa, Ouiepa)

o. OCHOBBI IPOBEPKU CTATUCTUYECKUX THIIOTES.

6. [IpoBepka runore3bl HOPMaIbHOCTH BHIOOPKHU.

7. BusyanbHble METO/1bI OLIEHKH IPUHAJIEAKHOCTU PACIIPEIETICHNUs K HOpMaIbHOMY

8. [IpoBepka runoTe3bl 0 TOKJIECTBEHHOCTH IMApaMETPOB JIBYX HE3aBUCHUMBIX
BBIOOPOK MPH TONYIIEHUH, YTO 00€ BBIOOPKH HOpMaslbHbI

9. Henapamerpuuecknue KpuTepuu MpoBEpKU TMIIOTES

10. OnHOMEpPHBIN TUCIIEPCUOHHBIN aHAIN3

11.  Henapamerpuueckuii oqHodakTopHblii ananu3 Kpackia, MequaHHbIN TECT

12.  TlpencraBiieHHE 0 MHOTOMEPHOM IIPOCTPAHCTBE

13.  Koadoumnment xoppemsun [Tupcona. Ommodka kodhduimenTa Koppemsiim.

14,  Henapamerpuueckue KO3 GOUIMEHTHI KOPPEISIHH

15. Moienb TMHEMHOTO perpecCMoHHOro ananusa. [Ipocras nmuHeliHas perpeccus

16.  MHOTOMEpHBIN pErpecCUOHHBIN aHAINU3

17.  Metomapl mpsMOTo ¥ OOPATHOTO MOIIArOBOTO BEIOOpA

18.  Ananm3 KauecTBa pe3ylnbTaTOB PETPECCHOHHOTO aHAIN3a

IIpumepnsiii nepeyeHb 60NPOCOB K YCMHOMY 3a4enmy

1. OcHOBHBIE 331a4H, pelIaeMble CTATUCTUYECKUMU METOIaMH.

2. OmnucarenbHble CTATUCTUKU: CpeJIHEE, MOJa, MeAaHa, KBapTHJIb, CTAaHAAPTHOE
OTKJIOHEHUE, JUCIIEPCUsl, ACUMMETPHSI, IKCLIECC

3. HopmanbsHoe pacripeneneHue u ero cBoicraa

4. Crparerun paboThl C JaHHBIMH B 3aBUCUMOCTH OT MIPUHAJICKHOCTU BBIOOPKH K
TOMY MJIM UHOMY paclpeieIeHUI0

S. OCHOBBI ITPOBEPKH CTATUCTUYECKUX THIIOTE3.

6. BusyanpHble METOIbI OLIEHKU NPUHAUICKHOCTH pacipeesieHsl K HOpMalbHOMY

7. [IpoBepka runoTessl O TOXKAESCTBEHHOCTH ApaMETPOB JIBYX HE3aBUCUMBIX
BBIOOPOK MPH JOMYLIEHUH, YTO 00€ BBIOOPKU HOPMAJIbHBI

8. Henapamerpuueckue KpuTepuu NpoBEpKU THIIOTES

9. OnHOMEpHBIN AUCIEPCUOHHBIN aHAIU3

10.  Hemapamerpuueckuii onHo]akTopHbIi aHanu3 Kpackia, MeauaHHbIN TecT

11.  Kos¢ounuent koppemnsuuu [Tupcona u ero HenmapaMmeTprudyeckue aHaJIoru

12. MHOTrOMEepHBIN PErpeCCUOHHBIN aHAIN3

13.  Metob! npsiMOTo ¥ 0OpPaTHOTO MOIIArOBOTO BEIOOpa

14.  Ananu3 KauecTBa pe3ylnbTaTOB PErPECCHOHHOTO aHAN3a

15. 3ajauu KIacTEpHOTO aHaIM3a

16.  3amauym JUCKPUMHUHAHTHOTO aHAJIN3a

17.  3apmaum pakropHOro aHanM3a

18.  MHoromepHoe IIKaIUPOBAHUE



19.  Kanonuueckue KOppeisiuu.
20.  Ananu3 BpeMEHHBIX PSJIOB.

IIkana 1 KpUTEPUH OLIECHUBAHUSA

HpOMe)KyTO‘lHaﬂ arrecTanmsd 110 n”ToraM OCBOCHUSA JUCHUITIIMHBI —ycmelﬁ 3ayem

Ouenka PO n
COOTBETCTBYIOIIINE
BHIBI OLIEHOYHBIX

CPEJICTB

He3auer

3auer

3HaHus (6u0bl
OYEHOUHBIX CPEOCm8.
YCMHbIU ONPOC,

pegepam)

@parMeHTapHbIE 3HAHUS
WA OTCYTCTBHE 3HAHUI

CdopmMupoBaHHbBIE CUCTEMATHYECKUE
3HAHUS WK 00II1e, HO He
CTPYKTYPUPOBAHHBIC 3HAHUS

Ymenus (6uovl
OYEHOUHBIX CPEOCm8.
YCMHbIU ONPOC,

pegepam)

B nenom ycnemnoe, HO
HE CUCTEMaTU4YeCKOe
YMCHHE NI OTCYTCTBHC
yMEHUHN

YcnenrHoe ¥ CHCTEMAaTHIeCKOe YMEHUE
WIX B 1IEJIOM YCIIEIITHOE, HO COoJieprKaIee
OT/eIbHbIE TPOOEBl YMEHHE (JOIMyCKaeT
HETOYHOCTH HCIIPUHIHUITNAJIBHOT'O
XapaxkTepa)

HaBbiku (Bj1ageHus,
ONbIT
NesiTeJIbHOCTH)(8UObL
OYEHOUHBIX CPEOCm8.
YCMHBLU ONPOC,

pegepam)

Hanuaue oTnenbHbBIX
HaBBIKOB WJIM OTCYTCTBHE
HAaBBLIKOB

CdopmupoBaHHbIE HABBIKH (BIIAJICHHUS),
IIpUMEHsIEMbIE TPU PELISHUH 3a/1a4 WIIH,
B LI€JI0M, COPMUPOBAHHBIE HABBIKU
(BageHus ), HO UCIIOJIb3yEMbIE HE B
aKTUBHOU opme

8. PecypcHoe oGecnieueHue:
IlepeyeHb OCHOBHOM U JONOJHUTEILHON Y4eOHOM JJUTEPATYPbI

OcHognas tumepamypa
1. [Tyzauenko FO.I'. Maremarudeckue METOABI B DJKOJOTHYECKHUX M TeOrpapuuecKux

ncciaenoBannax. M.: Axkagemus, 2004. 416 c.

Jlononnumenvnas aumepamypa

1. ImeBuc JIx. C. CratucTudeckuil aHainu3 JaHHbIX B reosiorud. M.: Hempa, 1990. T.1.
319¢. T.2.427 c.

2. HmutpueB E.A. Matematuueckas ctatuctuka B mouBoBeneHun. M.: JINBPOKOM, 2009.
328 c.

3. boposukos B. II., bopoukoB WM. II.. STATISTICA Craructuueckuili aHamu3 u
o0paboTka maHHBIX B cpeae Windows. M.:MHpOpMaMOHHO-U31aTEILCKHN JIOM
OUJINHD, 1997, 592 c.

[Tepeuens npodeccuoHanbHbIX 0a3 JaHHBIX U UHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
- pebepaTuBHas 6a3a maHHBIX u3narensCTBa Elsevier: www.sciencedirect.com

HepequL peCcypcoB I/IH(i)OpMaI_II/IOHHO 'TGHGKOMMYHHK&HHOHHOﬁ

HE0OX0IUMOCTH)

www.statsoft.ru DexTpoHHBIH yueOHUK CTaTUCTHKH

Omnucanue MaTepHaHBHO-TeXHquCKOﬁ 0a3bl

VYuebHast ayJUTOpUs C MYJIbTUMEIUITHBIM IPOEKTOPOM

HepCOHaJ'ILHLIC KOMIIBIOTCPBIL

CCTHU ((I/IHTepHeT»

(npu



http://www.sciencedirect.com/

9. SI3bIK IpenogaBaHus: PYCCKHIMA

10. IIpenonaBatens: OTBETCTBEHHBIH 3a Kypc — XopoieB Anekcanap Braaumuposuy,
npodeccop; nmpenogaBatesb — Mepekanoa Kcennst AjekceeBHa, MIIAIIIANA HAYIHBIN
COTPYIHUK

11. Pa3pabotunku porpamMmel: XopoieB Asiekcanp Biiaqumuposud, mpodeccop; Mepekanopa
Kcenus AnexceeBHa, MiIaIIui HAyYHBIM COTPYIHHUK
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