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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuunnmna «CTaTUCTUYECKHE METOJbl aHalu3a JaHHBIX» BXOJUT B MpOrpamMmy
Maructparypel «Data Science u mmdpopas TpaHchopmarnus» no HampaiaeHuio (01.04.02
«[Ipuknagnas marematuka U uHpopMaruka» u mzydaercs B 1 cemectpe 1 kypca. Jucuumiuny
peanuzyet Kadenpa MexaHuKH U MPoOLIECCOB yrpaBieHus. JJUCIUIUIMHA COCTOUT U3 § pa3/IesioB U
21 Tema W HampaBliecHa Ha H3y4eHHE (QYyHIAMEHTAIBHBIX OCHOB amnmapara JIeCKPUIITUBHOTO
CTaTHUCTUYECKOTO aHAIM3a U JOBEPUTEIHLHOTO OI[CHUBAHMS; pa300p OCHOBHBIX METOJIOB PEIICHUS
TUTIOBBIX 33134 ¥ 3HAKOMCTBO C 00JIACTHIO UX MPUMEHEHUS B TPOPECCHOHATBLHOM e TCIILHOCTH.

[lenpto OCBOEHHUS IUCHUIUIMHBI SIBIsETCS (OpMHUpOBaHHE (PYHIAMEHTAIBHBIX 3HAHUHA U
HAaBBIKOB TPHMEHCHUS METOJOB pEIICHUS 33134, HEOOXOIUMBIX i1 MpodecCHOHATBHON
NeSITeNIbHOCTH, TMOBBIIIEHUE OOIIEr0 YPOBHS MAaTeMaTHYEeCKOW IPpaMOTHOCTU CTYIEHTOB, YTOOBI
HAay4YUTh UX BBIYUCIISITH TOYCUHBIC OI[EHKM HEU3BECTHBIX MapaMeTpPOB paclpe/ieICHUN U CTPOUTH
JIOBEpUTENIbHBIE WHTEPBAJIbl, JaTh CTYACHTaM NpPEICTaBICHHE 00 OCHOBaX KOPPEISIMOHHOTO
aHaJu3a.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenune aucuUIUIMHbl «CTaTUCTUYECKUE METOJbl aHalIM3a JAHHBIX) HAMpPaBIEHO Ha
(dbopMupoBaHHE y 00YYAIOIINXCS CIECTYIOMNX KOMIIETEHIIUH (YACTH KOMIIETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUXcs Npu 0C80eHUU
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIETEHIIMT
Hugp Komnerenuus A PRI N H
(B pamMKax JaHHOW JTHUCIUILIIHEI)
OIIK-1.1 3HaeT OCHOBHBIE 3aKOHEI, ITOJIOKCHUS H METOJEI B
00JacTH pemeHns akTyaabHbBIX 3a1a4 QyHIaMEHTaIbHON 1
CriocoOeH peniaTh akTyalbHbIE |PUKIaTHOW MaTEMaTHKL;
OIIK-1 3ama9d QyHAaMEHTAIBHON 1 OIIK-1.2 YMeeT BBIABIATH CYOTHOCTD 337249 (YHAAMEHTAIBHON H
MIPUKIIATHOW MaTeMaTHKH MIPUKIIATHOW MaTEMaTHKL;;
OIIK-1.3 Bnaneer HHCTpyMEHTaMHU ATl peIICHHS 3a7a4 3a7auu
(hyHIaMEeHTaJIbHOW M IPHUKJIATHON MaTeMaTHKH.;
OIIK-2.1 3Haer cymecTBY0OINE MaTeMaTHYECKUE METOIbI
eIIeHNS IPUKJIAIHBIX 33]1a4;;
Crioco0eH COBEpIICHCTBOBATH U p P i
OIIK-2.2 Brnageetr H”HCTpYMEHTAMH pealn3allii HOBBIX
peann30BhIBATH HOBBIE
OIIK-2 MaTeMaTUUYEeCKUX METOJIOB PEIICHUS IPUKIaAHbIX 3a]1a4;;
MaTeMaTHIYeCKHE METO b
OIIK-2.3 Briageer He0OX0IUMBIMH 3HAHUSIMH, IIO3BOJISIIOIIMMU
PpeIIeHUs TPUKIIATHBIX 32189
COBEPILICHCTBOBATH CYIICCTBYIOIINE METOIBI PEIICHHUS
MIPUKIIATHBIX 3a]1a4.;
OIIK-3.1 3HaeT METOBI ¥ ITOIXOMBI T Pa3padoOTKH
MaTeMaTHYECKUX MOJIEIICH 1 aHaIi3a IMOJTyJyaeMbIX PEIICHHH B
CriocobeH pa3pabaThIBaTh .
o0xact nmpohecCHOHaTBFHON IeATSIIFHOCTH;;
MaTeMaTHYECKUE MOJICITH U
OIIK-3.2 YMeeT IpUMEHATE U BEIOUPATh HAHOOJIee MpUeMIIEMbIe
MIPOBOJIUTH WX aHAIU3 TIPU .
OIIK-3 METOJIbI ¥ TIOJIXOJIBI SIS pa3paboTKy MaTeMaTUYECKUX MOJIeNiel U
pelieHny 3aaaq B 00JacTi o
o aHaJIM3a MOJTyYaeMbIX PEIICHU;;
poeCCHOHATBHOM
ESTEBHOCTH OI1K-3.3 Bnageer nHCTpyMEeHTaMH pa3pabOTKH U aHAIHM3a
MaTeMaTHIECKUX MoJieiel 00BEeKTOB MPOPECCHOHATBHON
JIESTEBHOCTH.
ITK-1.1 3HaeT OCHOBHBIE METO/IbI M MTOJAXO/IbI K AaHATTU3Y NaHHBIX;;
I1K-1.2 YMmeeT npuMeHATh U3BECTHBIE METOIBI M TIOXO/IBI IS
CnocoGeH pa3pabaTbIBaTh HOBBIE
MIPOBEJICHUS aHaIM3a JaHHbIX;;
TIK-1 METOJUKH BBITIOJIHEHUS
I1K-1.3 Bnaneer anropurmMamMu 1o pa3paboTKe METOANK
AHATUTHYECKHUX paboT N
MIPOBEICHUS aHATUTHYCCKUX Pa0bOT B MPodecCHOHaTBHON
00JacTH.

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




JucnuruimHa «CTaTUCTUYECKHE METOJIbl aHalIM3a JaHHBIX» OTHOCHTCS K 00s3aTelbHOU
yactu 0110ka 1 «/lucuuniannsl (Moaysr)» 00pa3oBaTeIbHOM MPOrpaMMBbl BHICIIETO 00pa30BaHMS.

B pamkax oOpa3oBaTenbHON NpOrpaMMbl BBICIIETO O0pa3oBaHUs OOYYAIOMIMECS TaKkKe
OCBauMBAIOT JIpyrMe€ JMCLUUIUIMHBl W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTUKEHHUIO
3aIlJIAHUPOBAHHBIX PE3YJIBTaTOB OCBOEHUS JIUCHUIUIMHBI «CTaTUCTUYECKHE METO/bl aHalIHu3a
JTAHHBIX».

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUICEHUIO
3aNnaIAHUPOBAHHBIX PE3YTbMAMOE8 0CE0EHUSL OUCYUNTUHDBL

IIpepmecrByromue Ilocaenyromue
ngp Haumenonanue uncﬁlﬁmnﬂm;’MoI;ynu, nncuunnnill}ll,l/;auouynn,
KOMIEeTeHI[U! . *
NMPAKTHKH MPAKTHKH
[IpenaumiomMHas MpakTUKa;
CucTteMbl HCKYCCTBEHHOTO
CnocobeH perarb MHTEJUICKTa;
OIMK-1 aKTyaJbHbIE 3a]a4n MammuHHOe 00y4yeHue u
(yHIaMEeHTAIEHOU U aHanu3 OOJNBIINX JAHHBIX;
MPUKIITHON MaTeMaTHKH Geoinformation Systems and
Applications;
Crocoben
COBEPILICHCTBOBATh U HckyccTBeHHBIE HEHPOHHEIC
OIK-2 peann30BhIBATH HOBBIE cetu (I'mybokoe o0y4eHue);
MaTeMaTHYeCKUE METOIbI [pennumniomMHas nMpakTUKa;
pELICHUS! TPUKIIAHBIX
3a1au
IIpennunioMHas NpakTUKa;
Hayuno-uccnenoBatensckas
CriocobeH pazpabaThIBaTh pagora;
MaTeMaTHYECKUE MOJICITH U Marmisoe 00yserue n
aHanu3 OOJIBIINX JAHHBIX;
OIIK-3 TPOBOJITD HX QHAIMS TpH CucteMbl HCKYCCTBEHHOTO
pelIeHnn 3a1a4 B 06naicm N —
po¢eCCHOHATBHOM
eSTENBHOCTH [IpoexTupoBanue
ABTOMATH3HPOBAHHBIX CHCTEM
yIpaBlIeHus,;
IIpenaunioMHas NpakTUKa;
HayuHo-uccnenoBarenbckas
pabora;
CucTeMbl HCKYCCTBEHHOTO
MHTEIUICKTA;
HckyccTBeHHBIE HEHPOHHBIE
CrocobeH pazpabaThIBaTh cetu (I'myboxoe oOydeHne);
K-1 HOBBIC METOTUKHU MammHHOe 00ydeHue u
BBITIOTHEHUS aHanu3 OOJNBIINX JAHHBIX;
AQHATMTHYECKHUX PadboT Jlunamuxa u ynpagnenue
Kocmuueckumu cucmemamu*™>,
Dynamics and Control of
Space Systems**;
Geoinformation Systems and
Applications;

* - 3aMONHACTCS B COOTBETCTBHUH ¢ MaTpuieii komnerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYA0EMKOCTh AUCHUILTUHBI «CTaTHCTUYECKHE METO/IbI aHAIN3a JAHHBIX)» COCTABIISICT «4» 3a4eTHBIC CIIUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam O0c8OeHUs 0OPA308amMenrbHOU NPOSPAMMbL 8blCUEe20 00pa308aHus OJisi OYHOU (OpMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 17 17
Jlabopartopusie pabotsl (JIP) 17 17
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 83 83
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
pasnena [E—— Copep:xanue pa3aesa (TeMbl) y4eOHo
padoThr*
BeposTHOCTHO- 11 [Monsitre BeIOOpKH. CHOCOOBI peICTaBICHUS TIK. JIP
CTaTUCTHYECKAst MOJIEINb. ' BBIOOPOYHBIX aHHBIX ’
Craructuku. BeibopouHoe OCHOBHBIE BEIOOPOYHBIE XapaKTEPUCTHKH:
Pasnen 1 cpeaHee U IUCIEPCHs. 1.2 BBIOOPOYHOE cpeiHee, BRIOOpOYHas AUCTIEpCHs, JIK, JIP
MenuaHa 1 Moja. MeanaHa, Moja
Omnupudeckast pyHKIus Omnuprueckast QyHKIUS pacipeieeHHs.
pacmpeneneHus. 13 Buzyanuzanus BEIOOpOYHBIX TaHHBIX. JIK, JIP
I'ucrorpamma I'ucrorpamma. "Amuk ¢ ycamu"
CBoifcTBa CTaTUCTHUK. 2.1 ITonATHE NECKPUNTHUBHON CTATUCTUKU JIK, JIP
3amaya TOYEIHOTO 29 CBoiicTBa BRIOOPOYHBIX OLIEHOK: COCTOSTENBHOCTS, TIK. TIP
Paszen 2 OLIEHUBaHUA. MeTo HECMEMEHHOCTD, 3(peKTHBHOCTH i
MaKCHMaJIbHOTO MeToap! HaX0KACHHUS TOYETHBIX OLIEHOK
npapomnonobus. Metox 2.3 HEU3BECTHBIX NapaMeTpoB pacupenenenuii: meron | JIK, JIP
MOMEHTOB MaKCHMaJIbHOTO MPaBAOI0100Hs, METOZ MOMECHTOB
Toueuynoe u 31 OmnpeneneHne MOHATHS TOBEPUTEIHLHOTO TIK. TIP
JIOBEPUTEIIbHOE ' MHOXKECTBA ’
OIICHUBaHHE
Pasnen 3 |MATOMATHHECKOTO BeiBoz hopMyn [uIs rpaHUILL TOBEPUTETBHBIX
O’KHAAHUS HOPMAaJIbHOTO 3.2 HHTEPBANOB 1A MATEMATHIECKOTO OKHIAHH JIK, JIP
pacrnpeneneHus npu HOPMAaJILHOTO pacrpeeeHus IPU U3BECTHON 1
WU3BECTHOM M HEU3BECTHOM HEU3BECTHOU JAUCIEPCUU
JCTIEpCUHI
JloBepuUTENBHBII UHTEPBAI Teopernueckoe o60cHOBaHME (HOPMYJT ISl TPAHUIL
IUISL CPEIHETO JIOBEPUTEIIEHOTO HHTEPBAJA JJISI CPEAHETO
KBaZpaTH4eCKOTro a1 KBaZ[paTU4ECKOT0 OTKJIOHCHNSI HOPMaJIbHOTO TIK. TIP
OTKJIOHEHUSI HOPMAJILHOTO pacripeneneHus (IpH HEN3BECTHBIX TapaMeTpax) U ’
pacripeneneHus npu JUISL TIPOTIOPIIMH (JJOJIN) B CiTydae OOJIBbIINX
Pasen 4 |FCH3BECTHEIX NapaMeTpax. BBIOOPOK
Pacnipenenenue xu-
kBazpat.Pacnpenenenue
CrerofieHTA. 492 CaoiicTBa pacnpeaeneHuii Xu-KpajapaT U JIK. JIP
JoBepuTenbHbI HHTEpBAI ' Crtpro/ieHTa ’
JUIS IPOTIOPLIUH (IO0JIH) B
cirydae OOJIBIINX BEIOOPOK
OCHOBHBIE TIOHATHS 51 TeopeTuueckue CBEJCHUS O CTATUCTHIECKHUX TIK. TIP
TEOPHH ITPOBEPKH I'MITOTES. ' THIIOTE3aX M PEJIeBAaHTHOM MOHATHHHOM amnmapare. ’
Omm6ku 1-ro u 2-ro poja.
Paznen 5 |P-3nauenue. IIpoBepka K
IMIOTES 0 MAPAMETDAX 59 pHUTEpUH IIPOBEPKH THIIOTE3 O MapamMeTpax JIK, JIP
HOPMAJIBHOTO pacIpeaeIeHus
HOPMAaJIEHOTO
pacIpeaeneHus.
6.1 Bo3MoXHBIE TOCTAaHOBKH 331a4H O CPaBHEHHH JIK. TIP
BBIOOPOK B (hOpME CTATUCTUYECKUX THUIIOTE3 ’
Pasien 6 | CpasHeHHe AByX rpymn Kpurepuu nmpoBepky THIIOTES O PaBEHCTBE CPE/IHIX
6.2 HOpPMAaJIFHBIX T€HEPAJIBHBIX COBOKYITHOCTEH MpH JIK, JIP
W3BECTHBIX M HEN3BECTHBIX AMCIEPCUSIX
6.3 Kpurepwmii CthroieHTa JIK, JIP
Bo3MOXHBIE TIOCTAHOBKH 3aJ1a4X O HE3aBUCHUMOCTH
7.1 KOJINYECTBEHHBIX U KAYECTBEHHBIX IIPU3HAKOB JIK, JIP
(KOMITOHEHT JBYMEPHBIX CIIyJaiHBIX BEJINYHH)
Kpurepuii Xu-kBazapar. 79 Teoperndeckoe 000CHOBaHME KpUTEpUs XH- JIK. JIP
Paznen 7 |IIpoBepka HE3aBUCUMOCTH ' KBajJpat ’
MIPU3HAKOB Mo3zanyHas auarpamMma Kak CpeJICTBO BU3yaIbHOM
73 OLICHKH TIPaBJIONIOJOOHOCTH TMITOTE3BI O JIK, JIP

HE3aBHCUMOCTH ITPU3HAKOB (B Cily4ae
Ka4eCTBEHHOH I'pyNIHPOBKH)




Bn
Homep | HammeHnoBaHue pa3nena A

Conep:xanue pasaesia (TeMbl) yueOHoI
pasgena AUCHHUILTUHBI «
padoThI
Teoperndeckoe 000CHOBaHNE TPHUMEHEHUS
8.1 HeTapaMeTpHUYeCKIX KpuTepreB mposepku runotes. | JIK, JIP
Kpurepuii Y unkokcona
Henapamerpuueckue

OCHOBHBIE ITOHATHUS KOPPEISIIUOHHOTO aHAJIN3a:
8.2 KoBapuansi, ko3 umenT koppensanmn, ux JIK, JIP
BBIOOPOYHBIE OICHKHI

KPUTEPUH MPOBEPKH
Pazgen 8 |runores. Kpurepuii

Vunkokcona. OCHOBBI

[IpumMenerne BEIOOPOYHOTO KO3 HUIIHEHTA
KOPPEJSLHOHHOTO aHAIN3a

KOppeJsLUY ISl OUEHKH CTEIICHU 3aBUCUMOCTHU
MIPU3HAKOB (KOMIIOHEHT ABYMEPHOM HOPMaJIbHOM
cllydaliHOM BEJTMUUHbI)

8.3 JIK, JIP

* - 3anonasercs Toabko mo OUHOMU dhopme odyuenust: JIK — nexyuu, JIP — nabopamopnsie pabomwi; C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneunaau3upoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, I1O u
Tun ayauropun OcHauleHue ayTuTOpUu
MaTepHuaJIbl JI1 0CBOEHUS
AUCHUTLTUHBI
(mpu HeOOXOTUMOCTH)
JlekunonHas
KomnberoTepHsiit
KJIacC
Jlist
CaMOCTOATEIIbHON
paboThI

* - ayAuTOpUS I CAaMOCTOATENFHON paboThl oO0yvatrontuxcs ykaspiBaercss OBA3SATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcnosHas numepamypa:

1. bopoaun A.H. DnemeHTapHBIN Kypc TEOpPUU BEPOATHOCTEW U MAaTEMATHYECKOM
cratuctuki. - CIIO.: Jlans, 2011. - 256¢

2. lllupses A.H., Opmux WU.I'., ScekoB I1.A. BeposiTHOCTB B TeOpeMax U 3aaadax (¢
JoKazaTtenbcTBaMu U pemeHussMu). Kuaura 1. - M.: MITHMO, 2013. - 648 c.

3. CraTucTU4eCcKUi aHaNu3 JaHHBIX, MOJEIMPOBAHUE U UCCIIEJOBAHUE BEPOSITHOCTHBIX
3akoHoMmepHocTer. Kommbrotepnsiii moaxon / b.1O. Jlememko, C.b. Jlememnko, C.H. ITocroBanos
u 1p.J- M.: HUL] UTH®PA-M, 2015. - 890 c.

Lonoanumenvnasn tumepamypa:

1. bopoBkoB A.A. Marematuueckas cratuctuka. - CII0.: Jlans, 2010. - 704 ¢

2. CemiHukoB A.A. Ilpuknaaasie Mmetosl Teopun BepositHocTel. - CIIO.: Jlanp, 2012. -
480 c.

3. Kosnos A.1O., Mxurapsia B.C., [llumos B.®. Ctatuctuyeckuii aHamu3 JaHHBIX B MS
Excel. - M.: UTHOPA-M, 2014. - 320 c.

Pecypcwr ungopmayuonno-menexommyHukayuonnou cemu « Anmepnemy»:

1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYI

Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6ubmoteunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web




- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cTryfentay www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]I TPABOBOI U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Snnekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pecdepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 05 camMoCmosmenbHol pabomol 0OYUaAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii mo muctuminae «CTaTUCTHYECKHE METOIbI aHaIM3a TaHHBIXY.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHM € JEMCTBYIOLUM NOPsAKOM Ha cTpanule aucuuiuinisl B TYHUC!

8. OLIEHOUHBIE MATEPHAJIbI U BAJLIbHO-PEATHHIOBASI CUCTEMA
OLIEHUBAHMSI YPOBHSI C®OPMUPOBAHHOCTM KOMIETEHLHUII IO
JTUCHUIJIMHE

OneHouHbIe MaTepUabl W OAUIBHO-PEUTHHTOBAs CHCTeMa® OICHWBAHUS YpPOBHS
c(hOpPMUPOBAHHOCTH KOMMETEHIMN (YaCTH KOMIIETEHIIMH) MO UTOraM OCBOEHUS UCIUIUIMHBI
«CTaTucTUYeCKEe METOJbl aHaliv3a JAHHBIX» MpeacTaBieHbl B [IpuioxkeHun K HacTosmen
Paboueii mporpaMMe TUCHUTLIAHEI.

* - OM u BPC opmupyroTcst HA OCHOBaHUHU TPEOOBAHHIA COOTBETCTBYIOIIETO
JIOKaJTbHOrO HOpMaTuBHOTO akta PY JIH.
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