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Heab ocBOeHUs IMCUHMILIUHBI:

CcdopMupoBaTh 3HaHUS M YMEHUS, I03BOJIAIONINE PEATN30BbIBATh YHUBEPCAIbHBIC U
npodeccrOHaIbHBIE KOMIETEHIIUH C YYETOM BIIQJICHUS METOIaMHU aHaJIM3a JaHHBIX
Ilnan kypca:

Pa3nes 1. OnucarenbHbINH aHAIU3 JAHHBIX
Tema 1.1. BBenenue B 00padoTKy M aHaau3 naHHbIX. [lepBuyHasi 00padoTKa JTaHHBIX

[Ipenmer u 3amaun gucuuiuinHbl. COCTaB COBPEMEHHOTO MPOrPAaMMHOTO OOeCIeueHUs
3ajjay  CTQTHMCTUYECKOI'O  aHalM3a, XapaKTepUCTUKAa  OCHOBHOIO  IPOQeCCHOHATBHOIO
CTaTUCTHYECKOTO MpOrpaMMHOTO obecriedeHus.  OCHOBHBIC HampaBlIEeHUS M TMPOOJIEMBI
CTaTUCTUYECKOTO aHaJM3a MAacCOBBIX JAaHHBIX. KaTeropum CTaTUCTHKU: COBOKYIIHOCTD,
CTaTUCTHYECKUE IIOKA3aTeNd, TIPHU3HAKH; BBHIOOPOYHBIE W TEHEpAIbHbIE CTAaTHCTHYECKUE
XapakTepucTUku. IToAroToBka HMCXOIHBIX MAacCHBOB JAaHHBIX. llepeMeHHble (IIpU3HAKH) U
HaOmronenus. Illkanel m3Mepenuss mpusHakoB. Jlormueckuit u apudmMeTHUecKuil KOHTPOJIb.
JUlnHHBIE MMeHa IepeMeHHbIX U (opmynsl. ['eHepanus nepemeHHbIX. IIpoBeneHue
MaTEeMaTUYECKUX OIEPALMM C IEPEMEHHBIMU. [ €HepaTOphl CIIy4alHbIX YUCEL.

[lonsatue, copepxkaHue W 3aladyd  CTAaTUCTUYECKOM CBOAKHM. OTalbl CBOJKH.
Craructuyeckasl TpyninupoBKa Kak HaydHas ocHOBa cBojaku. CoziepxaHue U 3aladd MeToja
rpynnupoBky. Buasl rpynnupoBok. Tunonoruueckas, CTpykTypHasi, pakropHas (aHaaIuTH4YecKast)
rpynnupoBku. [IpocTeie W KOMOWMHAIMOHHBIE TPYNIUPOBKHA. BBIOOp TPYyNIUPOBOYHBIX
npusHakoB. Crienuanusanus npusHakoB. OnpenesieHue 4uciia rpynn ¥ BeJIMYUHBI HHTEPBAJIOB
rpynnupoBku. Creumanuzanusi HHTEepBaioB. Bropuunas rpynnuposka. Kiaccudukanms.
MHoromepHsle IpynInupOBKH, IOHATHE, OCHOBHBIE IIPUEMBI U METOJIbI NTOCTpoeHus. [loHsATue o
psanax pacrpeneneHus. ATpuOyTUBHBIC U BApUALIMOHHBIE PsiIbl. DIEMEHTHI PsiJia pacpeleieHHUs.
YacroTra, 4acTOCTh, INIOTHOCTh pacnpezaeaeHus. J{MCKpeTHbIE U NHTEPBAJIbHbIE BapUALlMOHHBIE
PAIBL

Tema 1.2. Busyanuzanus JaHHBIX

[Tonsitue craructuueckoi Tabmuubl. Buabl u knaccuukaus CTaTUCTUUECKUX TaOJHIIL.
@opMyTUpPOBKa 3arojOBKa TaOIUIbI: TPUHLIUIIEI U 00s3aTENbHBIE COCTABIISIONINE. JJIEMEHTHI
TabJIMLBI U 3Tanbl ee noctpoeHus. VMctopus pa3sBuTus rpaduyecKkux METOAOB B CTATUCTHUKE,
COBpEMEHHBIE TEH/ICHIIMU B UCIOJB30BaHUHU rpaduueckoro Meroaa Busyanusanuu. ['padux kax
CPEICTBO MOJICTUPOBAHMS. DIEMEHTHI CTATUCTUYECKOTO IpaduKa ¥ MPUHIIUITBI €70 TOCTPOCHUSI.
Omnpenenenne onTUManbHOM Kommosunuu rpaduka. Knaccupukauus rpaduxos. OtaenbHbIE
BUJIbI TPA(UKOB: HA3HAUYEHUE U OCOOCHHOCTH TTOCTPOCHUSI.

Tema 1.3. OnucarejbHAs CTATUCTHKA

CymHOCTh, 3HaYEHNE W BHJbI CTATUCTUYECKUX BEIMYMH. AOCONIOTHBIE BETUYHMHBI KaK
ucxonHas (opma cTaTHCTHYECKUX Moka3areneil. Buapl abcomoTHbix BenmuuuH. CriocoObl MX
nonyueHuss © Qopmbl BbIpakeHUs. OTHOCHUTENbHBIE BEIUYUHBI: CYIIHOCTh, BUIBI, CIIOCOOBI
pacueta, QopMbl BbIpakeHUs. baza OTHOCHTENBHBIX BEJIMYMH, €€ BbIOOp. BzanmmocBs3b
OTHOCHUTEJIbHBIX BeIWYMH. OCHOBBI aHalIU3a CTPYKTYPHBIX HM3MeHeHui. CpenHue BETUYUHBI,
MOHsITHE, 00IIHE MTpaBuiia npuMeHnenus. Kiaccel u BUabI cpeiHuX BenuduH. CTeneHHbIE CPETHUE.
Cpennsts apudmernueckas. Cpenusis rapmonndeckas. Jlpyrue BUAbI CTENEHHBIX cpenHuX. Pacuer
CpelHeH Mo pe3ynbTaTaM TPYNIUPOBKHA. MHOTOMEpHas CpeaHss, MOHSATHE, TOPSIOK pacyera,
cdepa npuMeHeHusl.

Bapuanmsi mpusHaka B COBOKYMHOCTH, 3HAUYEHHE €€ CTATUCTUYECKOTO HM3Y4eHHs. Psij
pacupeneneHus Kak METOJ OTpakeHUs Bapuauuu mnpusHaka. OCHOBHBIE CTPYKTYpPHbIE
XapaKTePUCTUKH BAapUAIIMOHHOTO psila: MOJa, MEIWaHa, KBapTWIW, JCIIIA, TEPICHTHIIN.
[Tokazarenn Bapuaruu. AOCONIOTHBIC TOKa3aTeNW: pa3MaxX BapHalllM, CpeaHee JMHEeHHoe
OTKJIOHCHHE, JUCIIEPCHUs, CPEIHEE KBaJapaTHdecKoe OTKIOHEHHEe. OTHOCHUTENTbHBIE TOKA3aTeln
Bapuanuu. Jucriepcust oOmias, cpeaHsis U3 TPYIIOBBIX U MEXrpynmnoas. [IpaBuno cioxeHus
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mucriepcuid.  Kospduument nerepmunamuu. Koppemsunonnoe otHomeHue. Ilonstue o
3aKOHOMEPHOCTSIX BapHallMM IPU3HAKOB. OMIIMPHYECKOE paclpelencHue. TeopeTndeckue
pacnpenenenus. [lokasatenu skciecca U acuMMeTpud. CTaTUCTHYECKUE KPUTEPUM OLIEHKU
COIVIACOBAHHOCTH AMIIMPUYECKUX M TEOPETUYECKUX paclpezesieHui. Psaapl pacnpenenenus 1o
aTpuOyTUBHOMY IIpU3HaKy. Jucnepcus anbTepHATUBHOIO MPU3HAKA.

Pa3zgea 2. OCHOBBI MOI€JTMPOBAHUS
Tema 2.1. /IlucnepcHoOHHBII aHAJIN3

Mopnenn gucnepcuoHHoro asaiu3a. OgHO(AKTOPHBIA HUCHEPCUOHHBIA  aHANU3.
JIByX(akTOpHBII AUCHEPCHOHHBIA aHATU3 C PABHBIM YUCIOM HAONOJAeHHN B stueiike. [lomHbrii
MHOTO(aKTOPHBIN aHATU3 C B3aUMOICUCTBUSAMU. DOpMaIbHBIN AUCTIEPCHOHHBIN aHAIH3.

Tema 2.2 OCHOBBI KOPPeJISIIUOHHO-PErPecCCHOHHBbIN aHAJIU3

[lonsTie 0 B3aMMOCBSA3M SIBJIEHUI U INPOLECCOB. 3aJayd CTATUCTHUUYECKOIO HM3y4EHUS
B3auMocBs3e. Buasl u  Qopmbr cBazeil. Croxactuyeckas M (QYHKIHMOHAJIbHAs CBA3H.
HNHTeHCUBHOCTD B3aUMOCBA3H. CTaTUCTUUECKHE METO bl U3ydeHUsI B3auMocBs3el. ['paduuecknuit
MeTol. MeToz napasuienabHbIX PIoB. AHAIMTUYECKAs TPYNIIUPOBKA. banaHCOBbI U MHIEKCHBIN
MeTo1bl. OCHOBBI KOPPEISLIMOHHOIO aHalln3a. AHAIU3 NapHON U MHOYKECTBEHHOW KOPPEJIALIUU.
ITocTpoeHne napHOM JINHENHOW PETPECCUM METOIOM HAaUMEHbIINX KBaapaToB. Koppensanuonno—
PErpECCHOHHBI METOJ| aHalIM3a B3aWMOCBS3EH. YCIOBUSA INPHUMEHEHHS KOPPEISALMOHHO—
pPErpecCUOHHOro MeTona. JInHeliHas 1 HeJIMHEHas Koppersiius. Y paBHeHue perpeccun. OneHka
[IapaMeTpPOB YPaBHEHHsI PpErpeccuM, HHTeprperanus mnapamerpoB. I[lokaszarenn TeCHOTBI
JUHEWHOW W HEJIMHEHHON CBS3U: KOPPEIALMOHHBbIE OTHOLICHMS, JHUHEHHBbIH Ko3dduuueHt
koppessanuu. [loHATHE O MHOXECTBEHHOM PErpeccMM M Koppeisinuu. Mepbsl MHTEHCHBHOCTH
cBsizell B MHOro(akTopHoii cucteme. OnieHKa CTaTUCTUYECKON 3HAYMMOCTHU [TapaMeTpOB MapHOU
JMHENHON perpeccud. TEepMUHOJOTHS OLICHKH CTAaTUCTUYECKOW 3HAYMMOCTH IapamMeTpPOB
PErPECCUM U PETPECCUOHHON MOJIEH B LIEJIOM.

Tema 2.3. Henmapamerpuueckuid aHaJIM3 CBSI3U

Hemapamerpuueckue MeToasl u3MepeHust B3aummocBsizeil. [locTpoenue  Tabmuir
conpsbkeHHOCTU. OnpesielieHue CUilbl CBA3M HOMHUHAJIBHBIX MEepeMEeHHbIX. OLeHKa 3HAUUMOCTH
CBSI3M B TaOJIMIIAaX CONPsKEHHOCTU. OleHKa CBSA3HM PAHTOBBIX IEPEMEHHBIX.

Pa3nen 3. OcHoBBI aHAJIM32 BPEMEHHBIX PSI/IOB U IPOTrHO3UPOBAHMS
Tema 3.1. BBegenne B aHAJN3 JUHAMHKH

[TonsiTne BpeMeHHOrO psina. Buasl psanoB auHamuku. [IpaBuiia mocTpoeHNs BPEMEHHBIX
pSAAOB. DIEMEHTHI BPEMEHHBIX psAAoB. [ padudeckoe oToOpaxeHne BpeMEHHOTO psija.

Tema 3.2. OnucareJbHbIA AHAJIH3 BPEMEHHbBIX PSI0B

[Tonstue psna aunamuku. Knaccudukanus psaaos nuHamuku. [IpaBuia noctpoenus psiia
JUHAMHUKHU. 3aja4d CTaTUCTUYECKOIO M3Y4YEHMsI JMHAMUKH SIBICHUH M npoueccoB. [Tokazarenu
aHaJIM3a BpeMEHHBIX psiioB. CpeHui ypoBeHb psiaa. KOMIOHEHTHI IMHAMUKH.

Tema 3.3. OCHOBBI NPOrHO3MPOBAHUSA TMHAMMKH 001ECTBEHHBIX MPOLECCOB

Crpykrypa BpeMeHHOro psnaa. IloHsATHe TeHIEeHUMHM psla JUHAMHUKU. YKpYIHEHHE
WHTEPBAJIOB, CKOJB3SLasl CpPEOHSAs, AHAJIUTUYECKOE BbIpaBHMBaHUE. [loHsATHE CE30HHBIX
KoJIeOaHUH B psAjax IMHAMHUKH, METOJbl UX M3MEpeHHsA. TEeXHOJNOTHMH pacyéra CKOJIb3SIIUX
cpennux. [IpuBeeHne BpeMeHHOTO psijia K craimoHapHoi popme. UneHTudukanus BpeMeHHOTO
psiaa, onpeesieHne NOPSAAKOB aBTOPETPECCUM U CKONB3ALIETO cpeaHero. OLeHKa OTKIOHEHUH OT
TpeHaa. AJanTUBHBbIE MOJIEIM BPEMEHHOTO psia. AHalIM3 CE30HHBIX MPOIECCOB; 00mas



Hpouezlypa dHalln3a CC30HHOCTH, aAAUTUBHBIC U My.HBTI/IHJII/IKaTI/IBHI:Ie MOACJIMN aHaJIn3a
CE30HHOCTU. MeTOIbl CE30HHOM I€KOMITO3UIIMN BPEMEHHOTO pAIa.

Pa3znen 4. OCHOBBI MHOTOMEPHOI'0 AHAJIN3A JTAHHBIX
Tema 4.1. KnacrepHslii ananu3

AJNTOPUTMBI U MPOTPaMMbl KJIACTEPHOI'O aHAIM3a MPU3HAKOB IIPHEMaMHU ONTHMH3AIUH,
MOATOTOBKA HMCXOJHBIX JIaHHBIX, MPOLENypa PELICHUS, aHAIU3 Pe3yIbTaTOB. AJTOPUTMBI U
MpOrpaMMbl  AaHATUTHYECKOH MHOTOMEPHON T'PYIIIUPOBKH, TOJTOTOBKA HMCXOJHBIX JaHHBIX,
BAapUAHTHI 33JJaHUs TPYII, HHTEPIPETALMS PE3yTbTATOB.

Tema 4.2. @akTOpHBI aHAIN3

Ha3nauenue u OCHOBbI TeopuM (DAaKTOPHOIO aHAIM3a M KOMIIOHEHTHOIO aHau3a,
OCHOBHBIC TOHATHUS W IOKa3aTeau. MeTolbl BBIACICHHUS (AKTOPOB M KOMIOHEHTOB. OlieHKa
oOmHocTell B (akTopHOM aHamu3e. METOOMKH OLEHKM 4Yuciaa (PAKTOpOB M KOMIIOHEHTOB.
Metoauka BpamieHus: (GakTOpoB U KOMIOHEHTOB. CopepikaTelbHash MHTEPIIPETALUs MaTpHIL
(bakTOpHBIX HArpy3o0kK, (PakTOpoB U KOMIOHEHTOB. OlLieHKa ypOoBHEW (aKTOPOB U KOMIIOHEHTOB.
Perpeccuonnsle ypaBHEHUS! (aKTOPOB YE€PE3 UCXOAHBIE IEPEMEHHBIE (TIPU3HAKH).

@opMbI U MeTObI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH 00YYAIOIMMXCH H MPOMEKYTOYHOI
aTTecTaluu.

B xome peammzanmm aucuuminHbel  «L{udpoBoit 1 (mpakTHyeckMii aHANW3 JIaHHBIX)»
(b1.B.IB.04.02) wuCIonb3yrOTCsl CICAYIOMIME METOJbl TEKYIIEro KOHTPOJSl YCIIEBAaeMOCTH
o0yJaromuxcs:

Tema (pazmen) MeTo1bI TeKYIIEro KOHTPOJIS

yCIIEBAEMOCTH

Tema 1.1. BBenenue B 00pabOTKy 1 aHATIN3 TaHHBIX.
[TepBuunas oOpaboTKa JaHHBIX

[IpakTrueckoe 3ananue

Tewma 1.2. Buzyanuzamusi JaHHBIX [IpakTrueckoe 3amanne

Tema 1.3. OnucarenpHas CTaTUCTUKA [IpakTrueckoe 3aganue

Tema 2.1. JlucriepCMOHHBIN aHAIN3

HpaKTI/I"IeCKOG 3aJaHHuC

Tema 2.2 OcHOBBI KOPPEISALMOHHO-PErPECCUOHHBIN
aHaJIN3

HpaKTI/I"IeCKOG 3aJaHuC

Tema 2.3. HenapameTpuuecknuii aHaJIn3 CBSI3U

HpaKTI/I"IeCKOG 3aJaHHuC

Tema 3.1. BBenenue B aHain3 TUHAMUKHA

[IpakTrueckoe 3amanne

Tema 3.2. OnucarenbHbI aHaIN3 BPEMEHHBIX PS/I0B

[IpakTrueckoe 3amanne

Tema 3.3. OCHOBBI IPOTHO3UPOBAHMSI TUHAMUKHI
0OLIECTBEHHBIX MPOIIECCOB

[IpakTrueckoe 3amanne

Tewma 4.1. KnactepHslii ananus

[IpakTrueckoe 3amanne

Tema 4.2. @axTOpHBINA aHAIN3

HpaKTI/I"IeCKOG 3aJaHHuC

3auer MMPOBOAUTCHA B (I)OpMC YCTHOTO/HI/ICBMCHHOFO OTBCTa Ha BOIIPOCHI n
yCTHOFO/ MMHNCBbMCHHOTO BBITIOJITHEHUS ITPAKTUYCCKHUX SallaHI/IfI.

OcHoBHasl JuTepaTypa:
1. AHanu3 1aHHBIX | y4eOHUK Juis By30B / B. C. MxuTapsH [u Ap.] ; moa pegakuuen
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