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MecTo JUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
HucuummnHa «PerpecCMOHHBIN, TUCTIEPCHOHHBIM M KIACTEPHBIA aHAIW3 JAaHHBIX» OTHOCUTCA K
JTUCLUIUIMHAM BapUaTUBHOrO Moayiisi «MaTeMmaTuueckue Metonabl oOpaboTku naHHbIX» broka 1,)
yacTu, (QOopMHpyeMOW YyYacTHHKaMH OOpa30BaTeIbHBIX OTHOIICHHWH, Y4eOHOro IUIaHa OCHOBHOMU
npodeccuoHaIbHOM  00pa3oBaTeNbHON  MpOrpaMMbl  BBICIIETO  OOpa3oBaHMs — IPOrpamMMBbl
MarucTpatypsl 1o  HampasieHuto nonarotoBku  44.04.01 Ilemaroruueckoe  oOpa3oBaHue,
HanpaBJIeHHOCTh (mpoduis) oOpa3oBaTenbHONH mporpammbl  «HpOpMalMOHHBIE TEXHOJIOTUU B
00pa3zoBaHUM, 3a09HON (GOPMBI OOYICHHUS.

JIMCLUIUIMHA ONUpaeTcs Ha pe3ynbTaThl OoO0yuyeHHs, C(HOpPMHpPOBAHHBIE B paMKax 0a30BBIX
MaTeMaTUYeCKUX JUCHUIUIMH 00pa30oBaTeNIbHBIX IPOrpaMM OakanaBpuaTta.

Pe3ynbrarthl OCBOEHUS TUCLUUIUIMHBI SBISIOTCST OCHOBOM /JIi HAYYHO-MCCIIEOBATENbCKON pa-
OO0THI MAaTrMCTPAHTOB.

1. ITepedyens miIaHMpyembIX pe3yJIbTaTOB 00y4deHHs (00pa3oBaTeJIbHBIX pe3yJabTa-
TOB) 0 AUCHHUILINHE

AKTyaJIbHOCTb BKIIIOUCHUA  JUCHUIIJIMHBI B OOII OIPCACIACTCA H€06XO,Z[I/IMOCTBIO
3HAKOMCTBA MAarvuCTpaHTOB C TIPUIOKCHUAMH MATCMAaTHKW, B YaCTHOCTH, MaTeMaTHIeCKOM
CTaTUCTHUKH, B o0actu MCUXOJIOTO-NICAArOTNYCCKUX W MHBIX 3KCIICPUMCHTAJILHBIX I/ICCJICILOBaHI/Iﬁ, ux
IMOATOTOBKH K IIPEIMOJaBaHHUIO JIMHUH aHaJIn3a JaHHBIX Ha Pa3JIMYHBIX YPOBHAX 06pa303aHI/1${.

Heab oCBOCHUS AMCUUIUIHHBI «Pecpeccuonmsill, OUCNEPCUOHHBI U KIACEPHbIL AHAIU3 OAHHBIXY -
CIOCOOCTBOBATh Pa3BUTHIO MPOGECCHOHATBPHOM KOMIETEHTHOCTH OyAyIIero mejarora depes OBJaje-
HUE METOJI0JIOTHEH U TEXHOJIOTMEH aHalu3a CTaTUCTUYECKUX JaHHBIX, PErPECCUOHHOTO, TUCIIEPCUOH-
HOTO ¥ KJIACTEPHOTO aHAJIN3a.

B cooTBeTCTBUM C 3TUM IIpu Ipe€rioJaBaHNU JUCHUIIIUHBI CTaBATCA CICAYIOMUC 3adaYM:

® H3YYCHHUC 63,30BBIX HOHSATUN WU METOAOB AaHa/in3a CTAaTUCTUYCCKUX JaHHBIX,
TEOPETUIECKHX OCHOB PETPECCHOHHOTO, IUCTICPCHOHHOTO U KJIIACTEPHOTO aHaTN3a;

e (QopmMHupoBaHHE TMPAKTHYECKHX HABBIKOB AaHAlM3a CTATUCTUYECKUX JAaHHBIX JIJIS
podeCCHOHATTEHOMN JeSTENHHOCTH;

e pacmmpeHue  Kpyrozopa ©u  (HOPMHUPOBAaHHE  BEPOSTHOCTHO-CTATUCTHYECKOTO
MBIIIJIICHUA,

L @OpMHpOBaHI/Ie MaTEMaTHKO-CTaTHUCTUUECKOMN I'paMOTHOCTH W HABBIKOB aHalIMW3a
JAHHBIX C TOMOIIBI0 KOMIIBIOTEPHBIX CPE/I.

B PE3YIBbTATE OCBOCHUA IMPOrpaMMbl MArvuCTpaHT AOJDKCH OBJIAACTh CICAYIOIIMMHU PE3YJIbTaTaMHU
06yquI/ISI (B Ta6n1/1ue MMpeaACTaBJICHO COOTHCCCHUC O6pa30BaTCJIBHLIX PE3YJIbTATOB IO JUCHUIIIIUMHE C
HHIAWKATOpaMH JOCTUKCHHUA KOMHeTeHHI/II\/’I)i



O6p330BaTeJ'ILHBIe PE3YyIbTaThl AUCHUIIIMHBI
(3Tans! OPMHUPOBAHUST KOMIICTCHITHH )

TCHI NN

TEOPETHYECKUI MOJEJIbHBIN IIPaKTUYECKAN

Komnerenums
WNupaukarops! no-
CTHIKEHUS KOMIIE-

Cnoco6eH oCylmecTBIATh NOUCK, AHAJH3 H 00pad0oTKY Hay4HOIl HH(POPMALMH B LEIAX HCCIeI0BAHNA
npodJieM 00pa3oBaHus B IPeIMeTHOMH 00/J1aCTH HANPABJIEHHOCTH (IPo¢uJisi) MATHCTPATYPHI
TIK.5.1 3HaeT: HCTOYHHMKH HAY4YHOIl nHGopManuy, Heo0X0AMMOii 1J1s1 00HOBJICHHS COACPKAHUSA
o0pa3oBaHus 1O JUCHHUILIMHAM (KypcaM) MpeAMeTHOI 00/1acTH HanpaBJeHHOCTH (npoduis)
MAarucTpaTypsl U TpaHcopManuu npouecca 00y4eHusi; MeToAbl padoThI ¢ HAYYHOI
uHopmanmeii; npueMbl TNIAKTHYECKOH 00pad0TKU HAyYHO! HH(POPMALINH B LIEJISIX ee
TpaHchopMalMu B YueOHOe coiepKaHne

MarucTpaHt 3HaeT MaructpaHt ymeer MarucTpaHr Biajeer
OP-1: OP-3: OP-4:
pOJIb aHAIKM3a CTATUCTHYECKHUX IIPOEKTUPOBATE CTPYKTYPY HaBBIKAMU U3Y4YEHUS
JIaHHBIX B HAYYHOM JIaHHBIX B MCCJIEIOBAHUH, CTOXaCTHYECKHX
HCCIIE0BAHUM; IIOCTAHOBKHU IUITAHUPOBATh CIIOCOOBI 3aBUCUMOCTEN, HABBIKAMH
3aJa4d MMPH pasIuYHbIX ToJTy4eHHs: 1 00paboTKN CTaTUCTHUYECKON OLIEHKU
METOAaX aHaau3a JaHHBIX JTaHHBIX, BJIMSIHUA (hAaKTOPOB Ha
OP-2: OLICHUBATh HAJIEKHOCTh pe3yJibTaT, HaBbIKAMU

JaHHBIX, HCKAaTb Ki1acTepu3anuun
3aKOHOMEPHOCTH U CBA3H

OCHOBHBIC METOAbI aHaJIn3a

ia) JIaHHBIX HAOJIOJNECHHHI 1
bd 9KCIIEPUMEHTOB; MEXy IPU3HAKAMH
= MIPUHIIUIIBI PETPECCUOHHOTO,
KOPPEISAIMOHHOTO,
JIUCTIEPCUOHHOTO aHAIHM3a
JTAHHBIX
TIK.5.2 YMeeT BecTH NOMCK U AHAIU3 HAYYHOH MHGOPMALMM; OCYHIECTBJISTh JUIAKTHYECKYIO
00paboTKY M 1aNTAIMI0 HAYYHBIX TEKCTOB B LIJISIX X NI€PEeB0/Ja B YUeOHble MATEPHAJIbI
MaructpaHT 3HaeT MaructpaHt ymeer MaructpaHt Biajeer
OP-5: OP-7:
OCYIIECTBJIATh aHAINU3 IaHHBIX, | HEKOTOPBIMU KOMITbIOTEPHBIMU
MOJIYYEHHBIX B X0OJI€ HHCTPYMEHTAMH 00pabOTKH
HUCCIICAOBAHMUA, I/I3y’-IeHHLIMI/I CTATUCTUYCCKUX OTAHHBIX

METOJAMH, BKJIFOUAs METO/IBI
BEISBIICHHS CTATHCTHYECKUX
3aBUCHMOCTEH;
OP-6:
OCBaMBaTh HOBLIE JIJIs CE0s
METOBI aHAIM3a JAHHbIX

2. O0beM IMCHUIUIMHBI B 324eTHBIX €IMHULAX C YKA3aHHEM KOJHMYecTBa aKaJeMHYeCKHX 4a-
COB, BBbIJIEJCHHBIX HA KOHTAKTHYI0 padoTy o0yuyawumuxcs ¢ npemnoaasareseM (1o BuaaM
y4eOHBIX 32aHAATHIT) 1 HA CAMOCTOATEIbHYI0 Pa00Ty 00y4ar0IMXCs
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3. Coaep:kanue IMCUMILUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaMm (pa3jejaM) ¢ YKa3aHHEM OTBe-

ACHHOTI'0 HA HUX KOJHYECTBA aKAJCEMHUYE€CKHUX YaCOB U BUA0OB y‘leﬁﬂblx 3aHATHH

Ot6op coaepkaHWs IUCHUILIAHBI OMpENeNsieTCs] HEOOXOJAMMOCThI0 3HAKOMCTBA MAaruCTPAHTOB C
OCHOBHBIMH KJIACCHUECKUMHU U COBPEMEHHBIMU MOAXOAAMH K aHaNIHU3y JaHHbIX. OCHOBHOE BHUMAHHE
npeiaraeTcsl yAeauTh 0a30BBIM MPHUHIMIIAM CTATUCTUYECKON 00pabOTKM WH(OpManuu, a TaKkKe
croco6aM MOCTAaHOBKH MPOOIIeM sl CTATHCTUYECKOTO aHallu3a U OCHOBAM MPUMEHEHHS COOTBETCTBY -
IOIUX UHCTPYMEHTOB, B TOM YHCJIE KOMITBIOTEPHBIX CPE/I.

3.1. Ykazanue mem (pazoenos) u omeedeHn020 Ha HUX KOAUYECHBA AKAOEMUYECKUX UACO8 U U006
YueOHbIX 3aHAmul

KomnmuaecTBo yacoB mo ¢popmam
OpraHu3aIu 00yICHHSI
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1. Beenenue. O030p METOJOB aHAJIN3a CTATUCTUYECKUX 2 ) 17
JTAHHBIX
2. JlucnepcroHHBIN aHAIN3
1 2 - 17
3. Koppensuronnsie  3aBucumoct.  [lonstue o 1 ) 13
KOpPEJALMOHHOM aHaIu3e
4. PerpeccroHHbIN aHATN3 1 2 - 18
5. Kunacrepnslii ananus 1 2 - 18
Bcero no qucuuninge: 4 10 - 88

3.2. Kpamkoe onucanue codepicanus mem (pazoenos) OUCyuniuHbl

1.

Beenenue. O030p MeTOI0B AaHAJIN3A CTATHCTUYECKHUX JAHHBIX.

OO6vbext uccnenoBanus. Craructuueckue AaHHble. HezaBucruMble M 3aBHCHMBIE NEPEMEHHBIE.
MatemaTuueckue MeTo/Ibl, IPUMEHSIEMbIE U1 aHAIN3a CTATUCTUYECKUX JAHHBIX: KOPPEJIALMOH -
HBIN aHAJIN3, TUCTIEPCUOHHBIA aHAIIN3, PErPECCUOHHBIN aHAIN3, KAHOHUYECKUN aHaJIu3, KJIacTep-
HBIN aHaIu3, (PaKTOPHBINA aHAN3, TUCKPUMUHAHTHBIM aHAIIN3.

JucnepcHOHHBIN aHAIH3.

OnnodaxropHas aucnepcuonHas mozens (Moxens I, mogens II). IlpoBepka cymiecTBeHHOCTH
BIHMsHUS ~ (hakTopHOTO mpH3HaKa (F-kputepuii). JIByxQaxkTopHas IUCIIEPCHOHHAS MOJIEINb.
ITpoBepka CyIIecCTBEHHOCTH KaXJ0ro (akTopa U UX B3aUMOJECHCTBUS Ha pe3ysIbTaTUBHBIA NpU-
3HaK.

Koppeasiunonnsbie 3apucumoctu. [loHsiTHE 0 KOppEJSIHMOHHOM aHAJIM3e.

@yHKIMOHAIBHAS U CTaTUCTUYECKAs 3aBUCUMOCTh. KoppesiimoHHast 3aBUCUMOCTb KaK BUJ| CTa-
TUCTUYECKON 3aBHcuMoOcTH. JIuHeiHas mapHas perpeccus. KoapduuueHT Koppensiuu, ero
CBOMCTBA. JIByMepHash KOppeIsLMOHHasA MoJenb. KoppenauuoHHoe OTHOIIEHNE, HHIAEKC KOppe-
nsmmu. [lpoBepka 3HauMMOCTH KO3 dUIMEHTa Koppensiuuu. VIHTepBaabHast OLleHKa apaMeTpoB
cBs13u. YacTHbIi K03 HUITMEHT Koppemsun. PaHroBast KOppessius.




4. PerpeccuoHHbIii aHAJIM3.

3amaun perpeccMOHHOro a”anusa. IlapHas perpeccnonHas mojenb. OCHOBHBIE MPEANOCHUIKA
perpeccronHoro ananms3a. OueHka QyHKIUH perpeccuu. MHTepBaibHas OICHKA MapamMeTpoB
napaor mojnenu. Kpurepuit ®@umepa-CHenexkopa. Henunueitnas perpeccus. KoBapuannonHas
Matpuna. JloBepuTensHbI UHTEpBaAN Uit KoddduirentoB u QyHkuuu perpeccun. [IpoBepka
3HAYMMOCTH YPaBHEHUSI PETPECCUU.

5. KuacrepHblii aHau3.

ITocTtanoBka 3aaa4u KJIIaCTCpU3alnH. AJ'IFOpI/ITM KJIaCTCpusanuu. I'mmoTe3a «KOMHIAKTHOCTH.
Tunel BXOAHBIX JaHHBIX. METOIbI O6T>GJII/IHCHI/I$I KIJIaCTCPOB. MCTpI/IKI/I JJI KOJIMYCCTBCHHBIX MU Ka-
YECTBEHHBIX IKaJI. THIIBI KJIIaCTCPOB: THUIIA CT'YHICHUA, C HEHTPOM U APYTHUE.

4. IlepeuyeHb Yy4eOHO-METOAMYECKOr0 o0ecmeyeHMs [UIS  CAMOCTOSITEJIbHOW  PpadoThI
00y4YaOIIMXCS M0 TUCHUIJIMHE

OOuwmii 06beM caMOCTOSITENbHOM PabOThl MaruCTPaHTOB MO AMCLUUIUIMHE BKIIOYAET ayaUTOP-
HYIO0 U BHEayAUTOPHYIO (78 4acoB) caMOCTOSATENbHYIO pabOTy B TEUEHUE CEMECTpa.
AynutopHasi camMoCTosTeNlbHass paboTa OCYIIECTBISIETCS NMPEHMYIIECTBEHHO B MalbIX TpyIax, B
paMKax y4yacTHsl B UHTEPAKTHBHBIX 3aHATUSAX PA3IMYHBIX (HOPM, MPEAYCMOTPEHHBIX IPOrpaMMO (CM.
BbIlle pazfen 3.2). BueaynuTopHas camocTosATeNnbHas padoTa OpraHu3yercs Kak MpOJIOJIKEHUE
ayJIMTOPHOM M BKIIFOYAET OPAOOTKY KOHCYJIBTAIIMOHHBIX MAaTEPHAIOB 1O OTIACIHHBIM TEMaM B BHUJIC
KOJIJIGKTUBHOM Npe3eHTaluu; MoJIHOEe O0(OpMIIEHHE MHUHM-UCCIIEIOBaHMS, MPEAIOoIaraniero aHaims3
JAaHHBIX; ITOATOTOBKY K JUCKYCCHUH H KOH(i)epeHHI/II/I; - MOATOTOBKY IIPOCKTOB; MMOJATOTOBKY K 3a4€Ty
(moagpobHee cM. pazaen 5.2).

Mamepuansl, ucnonvzyemole 011 meKyuie2o KOHmMpPOAA yCneeaemocmu 00y4aruuxcsa
no oucyunaune «Pezpeccuonnslil, Oucnepcuonnblil U K1acmepHblii AHAIUu3 OAHHBIX »

OC-1. JloMamHsst KOHTPOJIbHAS paboTa
OC-2.IIpumepHble TEMBI JTOKJIaI0B U pedepaToB
OC-3. Tect

OC-4 Bompocs! k 3a4eTy

Jna camocmoamenvhoit n0020MO6KU K 3AHAMUAM RO OUCHUNIUHE PEKOMEHOYEMmCA UCNOJIb30-
eamp yueOHO-MemoouuecKue Mamepuabl:

1. Bnanosa E.B. Teopus BepostHocTeil 1 MaremaTnueckas cratuctuka [Tekct]: / E.B. Bmagosa //
YuebHOo-MeToanueckoe mocooue. — YibsHoBck: Yul'TIV, 2010. — 137 c¢. (bubnuoreka VJIT'TIY).

2. Bnaposa E.B. Teopus BeposiTHOCTEH M MaTeMaTH4yecKasl CTaTUCTHKA // Y4eOHO-METOAMYEeCcKoe
nocobue 11 6akanaBpoB. — YibsHOBCK: YII'TIY um. M.H. YnesuaoBa, 2017. — 56 c.

3. Bmamora E.B. Craructuka: B 3-X gacTsax. Yacts 1: yaeOHO-MeToAMuecKOe Tocodue /it Oakamas-
poB HampasieHust noarotToBku «llemarornueckoe oOpasoBanuey». / Biamosa E.B. — YibsHOBCK:
®I'BOY BO «Ynl'TlY um. M.H. Viaeaaosa», 2017. — 60 c.

4. Bnanosa E.B. Cratuctuka: B 3-x dactsax. Yactp 2: yueOHO-MeTOMUECKOe Tocodue i 6akanas-
poB HampaBieHusi nmoAarotoBku «llemarormueckoe obOpazoBanue»./ BnamoBa E.B.—YnbsHOBCK:
®I'BOY BO «YnalI'TIY um. U.H. Viueaaosan, 2017. — 59 c.

5. Bmamoma E.B. Craructuka: B 3-X gacTsax. Yacts 3: yaeOHO-MeTOAMUYECKOE TIOcoOUe /it Oakamas-
poB HampasieHust noArotToBku «llemarornueckoe oOpasoBanuey». / Bnangosa E.B. — YibsHOBCK:
®I'BOY BO «YnlI'TlY um. M.H. Viaeaaosa», 2017. — 45 c.



6. CrprokoBa ['.A. MeToapsl MaTeMaTHu4E€CKOW CTATUCTUKHU B MCHUXOJIOTO-IIEJarOTHYECKUX UCCIE10-
BaHMIX: YueOHO-MeTonuueckoe nmocodue / I'.A. CtprokoBa. — YaesHoBck: PI'BOY BO «Val'TlY
M. U.H. Yaesgaosay», 2017. —91 c.

7. Teopus BEpOATHOCTEH W MaTeMaTHYECKasl CTATHCTHKA: YIeOHO-METOIMUYECKoe mocooue s Oa-
KaJlaBPOB M MarMCTPaHTOB HampaBlieHus: moAroToBku «Ilegarornyeckoe oOpasoBanuey». Bramosa
E.B. — Yapguaock. Yl TIY um. NU.H. Yuesaona. 2017 — 56 c.

8. DnemMeHTHl TeOpHH BEpPOSTHOCTEH, MaTeMAaTUYECKOW CTATUCTUKU M aHaJIM3a CHUCTEM MAacCOBOIO
oOciyxuBanus. Yacte 1. BBenenue B Teoputo BepositHocTeil. KpaTkuii ucropuueckuit sKcKypce:
ydeOHoe mocoOue sl TOJrOTOBKH OakaaaBpOB U MaruCTPOB HEMaTeMaTHUYECKHUX HaIpaBJICHUH /
coct. H.A. Bonkona, H.B. I'myxoBa. — YinbsiHoBck: Yal'TlVY umenun U.H. Ynesnona, 2017. — 96 c.

5. HpnMeprle OLICHOYHbIC MaTEPHUAJIbI IJIfl IPOBEACHUSA TCKYILIECI0 KOHTPOJIA YCIIEBACMOCTH U
l'[pOMC)KyTO'-[HOﬁ aTTeCTAalluu oﬁyqammnxm Mo AMCHMIIJIMHE

Lenb npoBeaeHUsi aTTeCTANMU — JUATHOCTHKA CPOPMHUPOBAHHOCTH 3aIIAaHUPOBAHHBIX 00pa3o-
BaTENbHBIX PE3yJbTAaTOB. [l MpPOBEPKH OCBOCHHS MPOTpaMMBbl JUCIUIUIMHBI «PerpeccroHHBIH,
JTUCTICPCUOHHBIN U KJIACTePHBIA aHAIM3 JAHHBIX » HCIONB3YIOTCS TEXHOJIOTHU (OPMHUPYIOIIETO OIle-
HUBaHMS (TEKyIIas aTTECTaIlMs) U CYMMAaTHBHOTO OIEHWBAaHMS (ITPOMEKYTOUHAsl aTTecTamus B hopme
3auéTa, 3aBepIIAIOIIAs N3yUYEeHUE NUCIIUTUIMHEI).

Ne CPEJACTBA OLIEHUBAHMWA],

/11

UCIIOJIB3YEMBIE IS TEKYLIETO OLICHUBAHUSA I10-
Kazarens (GopMUPOBaHHS KOMIIETEHIHH

OO6pazoBarenbHbIE
PE3yNbTaThl JUCIUITTHHBI

OueHoYHbIe CPeACTBA U TeKyIel aT-
TecTAlNN
OC-1. lomamrHss KOHTpOJIbHAs paboTa

OC-2.IIpumepHbie TEMBI TOKIAI0B U

OP-1: 3Haer poip  aHamu3a
CTaTUCTHYECKHUX JTaHHBIX B HAyYHOM
WCCJICJIOBAaHUH;, TTOCTAHOBKH 3aJ[a4d
NpU Pa3InYHbIX METOJaX aHaJM3a

pedeparos TaHHBIX
OP-2: 3HaeT OCHOBHBIE METOJIBI
OC-3. Tecr aHajguW3a JAaHHBIX HaOMIoONeHWH U
JKCIIEPUMEHTOB;
TIPUHIATIBI PErpeCcCUOHHOTO,

OueHoYHBIE CPeICTBA /Js IPOMEKYTOYHOIM
aTTecTanuu
3a4eT (3K3aMeH)
OC-4 3auer B popMme yCTHOTO coOECeTOBaAHUS

KOPPEJSALMOHHOT 0, AUCIEPCUOHHOTO
aHaJIM3a JaHHBIX

OP-3: yMeeT MIPOEKTUPOBATH
CTPYKTYpY JIaHHBIX B UCCIIEIOBaHUH,
IUITAHUPOBATh CIIOCOOBI MOTYUYEHUS U
00pabOTKH JaHHBIX,

OLIEHUBAaTh HAJEKHOCTh JAHHBIX,
UCKaTh 3aKOHOMEpPHOCTH U CBS3H
MEXy IpU3HAKaMHU

OP-4: Brnaneer HaBbIKAMHU HU3yUYCHUS
CTOXaCTHUYECKUX 3aBUCUMOCTEH,
HaBbIKAMHU CTAaTUCTHUYECKON OLIEHKU
BIMAHUS (PAKTOPOB Ha pE3ysbTarT,
HaBbIKaMU KJIacTEpHU3aLUU

OP-5: ymeeT oCylIEeCTBIISITh aHAIU3
JaHHBIX, TOJIYYEHHBIX B  XOJ€
UCCIIeI0BaHMA, M3yYEHHBIMU
METOJIaMH, BKJIIOYast METO/IbI
BBISIBJICHHSI CTaTUCTUYECKHUX




3aBHCHUMOCTEI;
OP-6:ymeeT ocBaumBaTh HOBBIE MJISI
ce0st MeTOIBI aHAIM3a JaHHBIX

OP-7: Bmameer HEKOTOPBIMHU
KOMIBIOTEPHBIMH ~ UHCTPYMEHTAMU
00pabOTKHU CTATUCTUYECKUX JTAHHBIX

OnucaHne OLEHOYHBIX CPEJICTB U HEOOXOAUMOro 000PYAOBaHUS (IEMOHCTPAL[MOHHOIO MaTepH-
ana), a TaKKe NPOLEAYypbl U KPUTEPUHN OLIEHUBAHMS MHAMKATOPOB JOCTMKEHHS KOMIETEHLIUN Ha pa3-
JMYHBIX 3Tanax ux (opMUpPOBaHMs B IIPOLECCE OCBOEHUS 00pa30BaTEIbHON MPOrpaMMBl MpeicTaBIIe-
Hbl B POHJIE OLIEHOYHBIX CPEACTB IS TEKYILLEro KOHTPOJIsS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTecTa-
LUU 110 JUCLMILINHE.

Mamepuansl, ucnonbvzyemole 014 RPOMENCYMOUHO20 KOHMPOS YCREGAEMOCHU 00YUAIOMUXCA O
oucuunIuHe

IIporpamma 3a4éra nmo qMCHUNJINHE
«Pezpeccuonnulii, OucnepcuoHHbLIL U K1ACMEPHBLIL AHAU3 OAHHBIX »

1. Tlonstue o mucniepcuoHHOM aHanuze. OnHodakTopHas TUCHEpCHOHHAs Mojenb. JByxdakrop-

Hasl TUCTIEPCUOHHASI MOJIETIb.

Jluneiinas mapuas perpeccus. Koaddumment perpeccun.

KoadduumeHT Koppensumn 1 ero cBOMCTBa.

[TonsiTve 0 KOPPENALUOHHOM aHAU3E.

WNurtepBanbHas olieHKa mapaMeTpoB CBs3H. [IpoBepka 3HAUMMOCTH MTapaMeTPOB CBSI3H.

KoppensironHnoe oTHOIIEHHE U MHACKC Koppesiuuu. X cBoiicTa.

MHo>xecTBeHHas KOppelsivs. MHOKXECTBEHHBIN U YaCTHBIA KOAPPUITUEHT KOPPETISIUH.

[TonsiTue o panroroit koppemsiuu. Koaddunment panropoit koppensauu CrimpMeHa.

Koadduuument panrosoii koppensunu Kennania u ero cBoiicTaa.

10. KoaddunmeHt koHKOpaauu (CoraacoBaHHOCTH) paHroB Kennana.

11. TlonsTue o perpeccuoHHoM aHanuse. [lapHas perpeccuoHHast MOJIETb.

12. HuTepBanbHas oneHKa GYHKIIMH PETPECCHH.

13. IlpoBepka 3HAYMMOCTM YypaBHEHMs perpeccuu. MHTepBaipHas OLEHKAa IapaMeTpoB NapHOM
perpeccum.

14. Henuneiinas perpeccus.

15. MHOX€eCTBEHHbBI PErPECCUOHHBIN aHAJIU3.

16. BpiOopouHas oleHKa KOBapUAIIMOHHONW MaTPHIIBI.

17. JloBepuTenbHBIN HHTEPBAI I KO3PDHUIIUESHTOB U (YYHKIIMH PETrPECCHH.

18. IIpoBepka 3HAUMMOCTU YpAaBHEHUSI MHOYKECTBEHHOW PETPECCHH.

19. Ilonstue o kimacrepHoM aHanuse. Llenn u 3agaun kinactepHoro ananusa. OCHOBHBIE TIPUHIIMIIBI
KJIaCTEpU3ALINH.

20. OcHOBHbIE NOHATHS KIACTEPHOIO aHAIU3A.

21. Metpuku AJis KOJTWYECTBEHHBIX U KAU€CTBEHHBIX IIKaJ.

22. Metonbl KJIacTepU3aLIUH.

e e A

®OPMHUPOBAHUE BAJLIBHO-PEUTUHTOBOM OIIEHKA PABOTBI MATUCTPAHTA

MakcumasnbHoe
Ne ni/m Bua nesitesibHOCTH (3 cemecTp) KOJIMYECTBO
0aJU10B

1. Ilocemienue JEKIMOHHBIX 3aHATUNA 2




2. [Tocemenre NpakTUUECKUX 3aHATUN 10

PaboTa Ha 3aHATHIX U CAMOCTOSTENbHAS BHCAyIUTOpHAA pa60Ta,

3. 292
BCET0

4. 3auér 96

Hroro 4 3a4eTHBIX €OUHULIBI 400

Kpurtepun onennBanus padéoTsl 00y4aromerocsi 1o HTOraM cemecTpa

[Io wToram OCBOEHHUS IUCHUIUIUHBI «PerpeccuoHHbIN, TUCIEPCHOHHBIM M KIACTEPHBIM aHaIHU3
JAHHBIX», KOTOpas U3y4daeTcsi B 3 CEMECTpe M TPYIOEMKOCTh KoTopo coctarisieT 3 3E, maructpant
HaOMpaeT onpene’aéHHOe KOJIMYECTBO 0AITIOB, KOTOPOE COOTBETCTBYET PE3ybTaTy «3aUTECHO» WM «HE
3a4TEHO» COTJIACHO CIIEYIOIIeH TaduIe:

HTOrosoe KoJau4ecTBo 0a/1710B HTorosas orMeTKa
0-200 HE 32YTEHO
201-400 3a4TE€HO

6. Meroanueckue yKa3aHus 1JIis1 00y4al0IIUXCS 0 OCBOEHUIO TUCIHUTITTHHBI

JucuumniuHa «Pezpeccuonusiti, OUCnepCUOHHbIl U KIACMEPHbIU aHAIU3 OAHHbIX» HalelleHa Ha
(dbopMupOBaHUE MPENCTABICHUN O XapaKkTepe M crnoco0ax MPUMEHEHHUs] MaTeMAaTUKO-CTaTUCTUYECKUX
METOAOB  IPOEKTHPOBaHUA U  OOpabOTKM  pe3yjabTaTOB MEJAarornyeckux HaOMIofeHUH U
HKCIEPUMEHTOB. YCIIEIIHOE OCBOEHHME Kypca TpeOyeT aKTHBHOHM MAESITEIbHOCTH Ha MPAKTHYECKUX
3aHATHSIX WM BO BHEAYJUTOPHOE BpEMs, CHUCTEMaTHMYECKOI'O BBINOJHEHUS [OMAIIHUX 33aJaHuM,
CaMOCTOSITENIFHOW paboThl ¢ MaTeMaTHYECKOW M TICHXOJIOTrO-TIeJarorn4eckoil JMTepaTypor, Kak
y4eOHOM, TaK ¥ HAYYHOH.

[Ipenmnonaraercs O3HaKOMJIEHHWE CTYAEHTOB C METOJaMH MaTEeMaTHMYeCKOIO MCCIEI0BaHUS C
y4€TOM TOTO, YTO 3TH METOJbl HEBO3MOYKHO H3ydaTh OTJEIBHO OT COOTBETCTBYIOLIUX OOBEKTOB.
OcHoBHOE BpeMs, OTBEJACHHOE Ha ayJWTOpPHBIE 3aHATHS, NPEIAracTcsl TIOCBATUTH HMEHHO
(dbopMHpOBaHHUIO y OyAyIIMX MarucTpOB OCHOB YMEHUH, CBSI3aHHBIX C YETKUM BbIJIEJIEHUEM MPOOIEMBI
UCCIIEIOBAaHUS M (POPMYJIMPOBKOM THITOTE3bI, KOTOPBIE JOIMyCKalX OBl IOCTAHOBKY MaTeMaTHYECKOW
3a7laudl aHajJu3a pe3yJbTaTOB 3KCIIEPUMEHTA, ¢ MOCTPOCHUEM MaTeMaTHYeCKOH MOJeNN HaOII0IeHHs
WM SKCIIEPUMEHTA, B €CTECTBEHHOW CBSI3U C aKTyaJu3alMed U paclIMpeHrneM MOHITUMHOTO anmnapara,
HE00XO0IMMOT0 JJIsl TAKOHM J1eATeIbHOCTH.

OO01ue BOIpOChl MaTeMATUYECKOM U COLMAIBHOM CTAaTUCTUKU (pa3fen 1), HECOMHEHHO BaXKHbIE
s (GOpMHUpPOBaHMUA OYIyILIEro ICUXOJIOTa-UCCIIE0BaTeNsd, MNpeAsaraeTcsi BBIHECTH B OOJIBIION
CTCTICHH Ha CaMOCTOSATEIbHOE wW3ydeHHe (M oOmymbiBanme). OOCyXIeHHE ATHX BOIPOCOB Ha
ayJUTOPHBIX (IIPAKTUYECKUX/ CEMUHAPCKUX) 3aHATUSAX HE JJOJDKHO CBOJIUTHCA K JIOKJIAJaM CTYICHTOB
Ha oOmue teMbl. [Ipennaraercs cocpe1oTOUNTh BHUMAHUE Ha MPOOJIEMHBIX TOUKAX, aKTYalbHbBIX IS
KaX/1I0r0 KOHKPETHOT'O UCCIIEJIOBAHUS, U HA OTPAXEHUHU COJeP KATEIbHOM crielM(UKH UCCIIEeI0BaHUS B
€ro MaTeMaTU4YeCKON MOJEIH.

Ha nexumsax mpennosnaraercs KpaTKOe H3JI0KEHHWE OCHOBHBIX WAEH NMPOBEPKU CTAaTUCTHUECKUX
runote3 (Jekuus 1) U aHaiM3a CTATUCTUYECKUX 3aBUCHMOCTEH MEXIy Npu3HaKamu (JIeKiust 2).
MoryT OBITh YyKa3aHbl HECKOJBKO COJIEpXKAaTelIbHbIX NPOOJIEMHBIX Moyel, CchHOopMyITUPOBaHbI
COOTBETCTBYIOIIME THITOTE3bl/ 33[]a4i KOPPEISAINOHHOTO, PErPECCHOHHOTO, UCTIEPCHOHHOTO aHAIH3a
U TPOJEMOHCTPUPOBAHbI THUIIMYHBIE JIEMEHTHI JanbHeiiero ucciaenoanus. C Apyroil CTOPOHBI,
JKeNaTeIbHO, YTOOBI 3TH MPOOJIEeMBbl OBUTH CBS3aHBI ¢ MHTEpECaMH KOHKPETHOro maructpanra. [Ipu
9TOM JIEKIUsI HE JOJKHA OBITh M3JI0KEHHEM «pelienTay 00padoTKU JaHHBIX.



Ha mnpakTthyeckux 3aHATHUAX TpEAroiaraeTcs akTHBHas padoTa CTYACHTOB C TEOPETHUECKUM
MaTepUaIoM W TPAKTHYECKas peau3amus IOJHOrO0 IMKIa OOpabOTKH JaHHBIX Ha MOJEITBHBIX
npumepax. OIHOM U3 cBepX3agad dTHX 3aHITHI SBJISETCS UMEHHO BBIDAaBHUBAHUE YPOBHEH BIAJCHHUS
CTYJICHTAaMH SI3BIKOM MaTEeMaTHKH ¥ aHajdu3a JaHHBIX, a TaKKe KOMITBIOTCPHBIMUA CpEllaMH,
pEATM3YIONIUMHI  allTOPUTMBI  00paOOTKM JaHHBIX. Ha TpakTHUYecKuX 3aHATHSIX MOTYT OBITh
MIPOJICMOHCTPHUPOBAHBI U TIPHUMEPBI «PYIHOTO» pemieHHs 3a7ad. [Ipr 3TOM akIeHT JTOJDKEH JeaThCs
Ha UCClenoBaTenbCKkux (yueOHbIX) 3amadax. YacTh 3a/1ay, OCTABICHHBIX Ha 3aHSATHH, MOXKET MOCIe
HAYaJIBHOTO JTala COBMECTHOTO OOCYXICHHs OBITh MpeUIOKeHAa KakK JOMallHee 3aJaHue, II0
HEKOTOPBIM M3 HHUX Ielecoo0pa3HO 3aTeM 3aclyliMBaTh KpaTKhe CcooOIIeHus CTyAeHTOB. Kak
MIPETOaBaTeNI0, TAK U CTYJICHTAM BO BPEMS UX COOOIICHHIA PEKOMEHIYETCS IPUMEHSATE MTPOOIIEMHBII
CTHJIb M3JI0KCHUS MaTepHalia, CTAaBUTh BOMPOCHI MEPe]l ay IMTOPUEH, B TOM YUCIIE JIJIsl TIOCIEIYIOIIEeTO
00lyMBbIBaHUsA, TPEAyCMAaTpUBaTh BpEeMs IS OTBETa Ha BOMPOCH ciymateneil. JKemarenbHO
npopaboTaTh rioccapuil JUCHUILIUHBI U YOAUTHCS B YETKOM TMOHUMAHHUHM CMBICIIA COAEPIKAIIUXCS B
HEM TCPMHUHOB.

KonTponbHOe 3a1aHue Mo TUCIUILTHHE «PerpecCHOHHBIN, TUCTIEPCUOHHBIA M KJIACTEPHBINA aHAN3
JAHHBIX » TPEJIaraeTcs OPraHu30BaTh KaK BHEAYIUTOPHOE, COCTOSAIICE U3 JIBYX OTACIBHBIX YacTel
(cM. pazmen 4). @opMmoil pyOeKHOTO KOHTPOJIS MO AWCIUIUIMHE SBISETCS 3a4€T (CM. MpOrpaMMy B
paznene 5).

7. IlepeyeHb OCHOBHOM W JONOJIHUTEJbHON yueOHOU JuTepatypbl, UHTEepHeT-pecypcoB, He00-
XOAUMBIX 1J4 0CBOCHUA TUCIHMUIIJIMHbI

OcHoBHasi IMTEpaTypa

1. Jlucummn, JI.B. MeToasl mocTpoeHus1 perpecCuOHHBIX Mojenel : yueobnoe mocodbue / J1.B.
JIucunH ; MuHucTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit @enepannu, HoBocubupcekuii
rocy/1apCTBEeHHbIN TeXHUYeckuil yHuBepcuret. - HoBocubupck : HI'TY, 2011. - 77 c. - ISBN
978-5-7782-1621-1 ; To xe [DnextpoHHbI pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=228876

2. Ku63yn, A. W. Teopusi BeposTHOCTEN M MareMaTHYecKas cTaTHCTHKa: ba3oBblil Kypc ¢
puMepamMu U 3agadamu : yuebnoe nocoobue / A. V. Kubsyn, E. P. I'opsunosa, A. B. Haymos ;
pen. A. . Kub3yn. — 3-e u3z., nepepad. u gon. — Mocksa : @uszmamimur, 2007. — 232 c. —
Pexum nocrtyna: no mognucke. — URL: https://biblioclub.ru/index.php?page=book&id=69320
- ISBN 978-5-9221-0836-2

3. Hopodeen, B.A. OCHOBBI PErpecCHOHHOTO MOJEIUPOBAHUS ISl TICHUXOJIOTOB: yueOHOE
mocobue Mo auciuIuinHe «MaTemaThueckas CTaTHCTHKA W MaTeMaTUYeCKUE METOIBI B
ncuxonorun» / B.A. JlopodeeB, FO.A. MouanoBa ; MUHHUCTEPCTBO HAayKH U BBICIIETO
oOpaszoBanust PO, denepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKICHUE
BeIciiero oOpazoBanus «lOxHbIN (denepanbHbI  yHHBepcUTeT». - PocroB-Ha-[loHy ;
Taranpor : M3znatensctBo FOxHOro (enepanbHoro ynusepcutera, 2018. - 130 c. : wn. -
bubmuorp.: ¢. 120-121. - ISBN 978-5-9275-2549-2 ; To xe [DnexrponHsiidi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=499592

Jlomo/IHUTeIbHAS JIUTepPaTypa

1. Oxonometpuka : yueOnuk / K.B. banaun, B.H. banuisikos, H.A. bpe3ranos u ap. ; mox pe.
B.b. YTkuHa. - 2-e u3n. - Mocksa : 3narenscko-toprosas kopnopauus «Jlamkos u K°», 2017.
- 562 c. : wn. - bubnuorp.: c. 473-477. - ISBN 978-5-394-02145-9 ; To xe [DAeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=452991



2.Komapona, E.C. Ilapusiii perpeccuoHHblil aHanu3 : yue6Hoe mocobue / E.C. Komaposa. -
Mocksa ; bepnun : JIlupekr-Menua, 2015. - 59 c. : un. - bubmumorp. B kH. - ISBN 978-5-4475-
4493-5 ; To xe [DnekrtpoHHslii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=278250

HNHTepHeT-pecypcsl

e ['nmoGanpHbIl UHTEIEKTYaNbHBIN pecype «Ilopran 3nanmii». http:/statistica.ru .

e [Ilopran MachineLearning. http://www.machinelearning.ru .

e (CailT MOCKOBCKOIrO ILIEHTpa HENPEpHIBHOTO MaTeMaThuyeckoro oOpazoBanus. JlaGopaTopus
TEOPHH BEPOSTHOCTEH U MaTeMaTHYECKON CTaTUCTHKH https://www.mccme.ru.

e OOmepoccuiickuii MaTeMaTHIEeCKUi mopTai. http:/www.mathnet.ru

JIner cornacosanus paGoseil nporpaMmel
y4eOHOH IHCUHNIHHEL (IpaKTHER)

Hanpasaenue nogroroekn: 44.04.01 IMexarornyeckoe olpazopanmne
Ipoduis: Komnesioreproe Moaeanposanne u ansaiin uHdopmManHOHHOH
obpasosatensHoii cpeast, MIIMTOz, MeTog010rus MaTeMaTHYECKOT0
o0pazoBaHus

PaGouas nporpamma Perpeccrouublii, AHCNepCHOHHEI B KIACTePHBIH
AHAJIHI JaHHbLIX

Cocrasurenn: A.P, Cubupesa — Yasanosck: Yal'Ily, 2023,

[lporpamMma cocTaBneHa ¢ yweTom tenepansoro rOCYAapCTREHHOTO
00pasoBaTeNbHOTO  CTAHNAPTA  BHICIIEro OOPA3OBAHHA MO HanpasleHHIO
NOATOTOBKH 44.04.01 TIleparormdeckoe oDpasoBanMe, YTBEPKIEHHOrO
MunnctepcTeoM o6pajosands W HaykH  Poccuiickoif Qenepauns, H B
COOTBETCTBHH ¢ y4eOHBIM [LIAHOM.

Cocrasurenn b/1 1,::‘:? - A.P. Cubupesa

Paboyas nporpamma yueGHoli mucUMILHHED (MpaKTHER) onobpeHa Ha 3acemaHHH
KayeapeI BEICLIe]i MaTeMaTHKH «23» Mas 2023 r., mpoTokon Ne 10,
3aBenyownii kadenpoi

A~ WAB.Cronsposa 230523

u Hﬂﬂﬂ/vﬂn"nm'h paci oo medimic ama
Pabowas nporpamma / yueGHOH IHCHMIIHHEL (MpaKkTHKH) cornacoBaHa ¢
oubnuorexoi
Cotpyanuk OubnxoTern, S
| :
Uz ¢} {-_“G.r—-éft'é'ﬁ CH 41 05 23
aunnadodmcs Pacungipoara Hadwacs drener

[Nporpamma paccMoTpena 1 ogo0peHa Ha 3aceaHHN Y4eHOro COBeTa haxynsTera
(HINKO-MATEMATHYECKOTO H TeXHOIOTHYECKOrD obpasoBanus «26» Mas 2023r.,
IpoToKoa Ne 5,

Ilpencenatene yuenoro coseta dakyisTeTa (PH3HKO-MATEMATHYECKOTO H
TEXHOJIOTHYECKOT0 00pa3oBaHns


http://www.mathnet.ru/
https://www.mccme.ru/
http://www.machinelearning.ru/
http://statistica.ru/

AWUHTA RO Packeugipemg nodnict
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