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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

esn ocBOCHUA Yy4eOHOM TUCIUTIIUHBI:

e TMOXy4YeHHE 0A30BBIX 3HAHUH 10 aKTyaJbHBIM pa3jiesiaM MPUKIATHON CTATUCTUKH;

e (opMupoBaHHE yMEHUI U HABBIKOB IIPUMEHEHHUSI METOJIOB CTATHCTUYECKOTO aHAIM3A JUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U U3BJICUYCHUS] 3HAHUU U3 JJaHHBIX, [TOJIy4YEHHBIX B
pe3ysbTaTe MPOBEACHHUS YMIIMPUIECKUX HAOIIOACHUN 1 OTIPOCOB;

e 3HAKOMCTBO C TE€XHOJIOTHEH CTaTUCTUYECKOTO aHaIn3a OOIBIINX JaHHBIX: TPUKIIATHBIM
POTPaMMHBIM 00ECTIEYeHHEM U CTAaTUCTUYECKMMU MH(POPMALIMOHHBIMU TIATGOpPMaMu

3agaum ocBOeHHUS AU CHUIINHBI:

- M3yYCHHE NMPUHIIUIIOB PpabOTHI C MPUKIAIHBIMU TTporpammamu R u Rstudio, python;

- IOJIy4eHHE HAaBBIKOB CO37aHusl HAaOOpoB AaHHBIX B Rstudio u/unu python, xonBepranuu
JTAHHBIX B HY)KHBIW THIT,

- IOJTyYeHHE HaBBIKOB BHIOOPA MAKETOB U (PYHKUIUH HEOOXOUMBIX ISl aHAIHM3a JaHHbIX;

- IMarHOCTHKA MIOCTPOCHHBIX MOJICIICH.

[TmanupyeMbIMH pe3ylbTaTaMyd 0Oy4eHUS MO JAUCIUILINHE (MOIYJIIO), SIBIISIOTCS 3HAHUS,
YMEHUSI, HaBbIKU. [lepeueHb MIIaHUPYEMBIX PE3yJIbTaTOB OOYUEHHSI 10 JUCHUILTUHE (MOJIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMU OCBOCHHUS 00pa3oBaTENbHONW MPOTPAMMBIL,

IpeAcTaBiIcH B Tabuie 1.

Tabmuna 1 — Komnerenun, popMupyeMbie B pe3ylibTaTe W3Y49EeHUS TUCIUIITHHBI (MOTYJIs )

PesynbpTarel 00yueHus O JUCIUILTUHE
Ha3zBanue Kon u dpopmynipoBka Koxu Gopmymmposia
OIIOTI BO, HWHJIMKaTopa Kon
COKpaIeHHOe KOMIICTCHIIH AOCTIDRCHIA pe3ynb DopMynupoBKa pe3ynbTara
KOMIIETEHITNH
Tara
09.04.03 OIIK-1 : Ciocoben OIIK-1.1k : P13 3HaHue | 6a30BBIX MOJIOXKCHUIT
«[IpuknagHas | caMOCTOSATENbHO [Ipumenser u METOJIMK
uHpOpMaTHKa» | MPHOOPETaTh, pa3BHUBAET 3HAHUS B CTaTHUCTUYECKOM
(M-1I1) pa3BUBaTh U 00acTH MaTeMaTHKHY, IIPOBEPKHU THIIOTE3
MIPUMEHSTh €CTECTBEHHOHAYTHBIX P13 | Ymenue | npoBomuts
MaTeMaTHIeCKUE, U COIMAaJIbHO- JMAarHOCTHKY
€CTeCTBCHHOHAYYHBIC, | 9KOHOMHYECCKHIX HAYK CTaTUCTHYCCKIX
COIMANBHO- B IpOo)eCCHOHATBEHON Moenen
SKOHOMHYECKHUE U JIESTeTHHOCTH PJ13 Happik | paGoTHI co
po¢eCCHOHATBHBIC CreUalbHBIMU
3HaHMs AJIs1 pCHICHUA CTaTUCTUYECKUMU
HECTaHIapTHBIX MaKeTaMH U UX
3aJa4, B TOM 4HUCJIC B WHCTPYMEHTAMM
HOBOH MK . OIIK-1.2k : Pemaer PJI1 3HaHHE | TEOPETHUYECKUX OCHOB
HE3HAKOMOW cpelie U HECTAH/IAPTHEIE MIPUKIaIHON
B npodeccHoHabHbIE UH()OPMATUKH
MEKIMCUHUIITHHAPHOM | 3anaqy, B ToM uncne B | PJI1 | Ymenue | npumensTs
KOHTCKCTE HOBOU HJIH nH(pOpMaIMOHHbIE
HE3HaKOMOH cpejie u TEXHOJIOTHH B
B HCCIICIOBATEILCKOU B
MEXIUCIUTTITTHAPHOM TIPOEKTHOI
KOHTEKCTE, C JIESITEIbHOCTH
NPUMEHECHUEM P/1 HaBreik | BBIOOpA
MaTEeMaTHYECKUX, HHCTPYMEHTAIBHBIX
€CTECTBCHHOHAYYHBIX, CPENCTB s
COLIMAILHO- AQHAIMTHYECKOH PabOTHI
9KOHOMHUYECKHUX U C y4eToM TpeOOBaHUIA
MIPOEKTA




npodeccrnoHaTbHBIX PJ12 3HaHWe | METOAWK OpraHU3aIuu
3HAHUHN SMIUPUYECKUX
HaOJIIOICHHH, METOI0B
CTaTHCTHYECKOTO
OIICHUBAaHHSA
IapaMeTPOB BEIOOPOK

P2 | YMeHue | mpuMEHSTH U pa3BUBATh
METO/IbI IPUKIIAAHON
CTaTUCTUKH

P12 HaBbik | BHenOpeHus u
HCIIOJIb30BaHUS
MIPUKIIaIHOTO
MIPOTrPaMMHOTO
obecrieyeHus,
peanu3yoIero
CTaTHCTHYECKUH aHAIIU3

B mnporecce ocBOeHHS JUCIMIUIMHBI PEMIAIOTCS 3aJladll BOCIHMTAHHS TapMOHHUYHO
pPa3BUTOM, MATPUOTUYHONW U COIHMAILHO OTBETCTBEHHOW JMYHOCTH HA OCHOBE TPAJHIIMOHHBIX
POCCHICKHX JyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUYECCKUX [IEHHOCTEH, MIPECTABICHHbIC
B Tabymue 1.2.

Ta6mmma 1.2 — I{eneBbie OpUESHTUPBI BOCITUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCTeH IesieBbIe OpHEHTHPBI

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

DopMUPOBAHUE OCO3HAHUS LICHHOCTU
Hay4yHOI'0 MUPOBO33pEHMs U Kputuueckoro | I'ymanusm CucTeMHOE MBIIIUICHUE
MBIILICHMS

®opmMupoBaHUE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001LEHMSI

(I)OpMI/IpOBaHI/Ie HaBBbIKOB HY6J'II/I‘IH01"0 BSaI/IMOHOMOH.[B u Ymenne pa6OTaTB B KOMaHAC U
BBICTYIUJICHUA U MPE3CHTALINU CBOUX uaeu B3aMMOYBaXXCHHUC B3aUMOIIOMOIIb

2 MecTo aucuuniauHbl (MoayJsi) B ctpykrype OITOIT

JlaHHast TUCIUIUIMHA OTHOCHUTCS 00s13aTenbHOM yacTu bioka 1 Jlucuumiunel (Moaynu).

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

OO0vemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIJIECICHHBIX Ha KOHTAaKTHYIO paboTy c oOydarommmucs (1o BHJaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO pabOTy, IPUBE/IEH B Ta0IUIE 2.

Tabmuma 2 — O0mast TPy 10eMKOCTh JUCITUTIITUHBI

Tpyzo- O0BbeM KOHTaKTHOH paboTEI (Jac)
€MKOCTb
Cemectp
Haspamme (D60 pME_‘ Hacts n(?l(iO) AvyuropHas Bueaywu- CPC Q):TPM?
OIIOIT BO ovyHe VII H KYpe yATopHa TOpHas arree
HUS (B3P0, GE) Beero TalMu
03d0) o
nek. | npak. | ma6. | ITA | KCP




09.04.03
IIpuxnannas ODO MO1.b 1 5 47 10 36 0 1 0 133 3
nH(popmMaTHKa

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuminabl (MoayJs) aiss Q@O

TemaTnueckuil 1miaH, OTpa)awrLUil coaep)kaHUue AUCLUILIMHBI (MIepeueHb pa3fiesioB U
TEM), CTPYKTYPHUPOBAHHOE MO BU/1aM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCUUTUTMHBL (MOJTYJIs), BUIBI Y4€OHON esITeIbHOCTH U (POPMBI
Tekyuero KouTpos st OO

Kogx pe- Kou-Bo yacoB, oTBeIecHHOE Ha Do
Ne HazBanue Temsl 3ynbTara p
Jlex IIpaxt JIa6 CPC TEKYILIEro KOHTPOJIA
00y4eHus1
JlaHHBIC: 00NIHE CBEICHUS. P/1,
1 PaboTa ¢ maHHBIMHU. P/1, P11 1 2 0 10 cobeceoBaHme
Maremarnueckas
2 | crarucruka: obmrue P11, P12 1 4 0 15 MPaKTUYECKOe 3a/1aHne
CBEJICHHS.
Bribopounslie P2
3 | XapaKTepHCTHKH U UX ’ 2 2 0 20 MPaKTHYECKOE 3a/laH1e
P12, Pa3

CBONCTBA.

CBeJieHHS O CTaTUCTHYECKOM
4 | oueHnBaHHH MapaMETPOB. P2, P13 0 4 0 40 MPaKTUIECKOEe 3a/1aHne
IIpoBepka runores

P2,
5 | Mopaenu BpeMEHHBIX PSIOB. P12, 6 14 0 24 KOHTpOJIbHAs paboTa
PJ13, P/13
6 | Monenu BpeMEHHBIX PSIOB PI2, 0 10 0 24 KOHTpOJIbHas paboTa
PJ13, P/13
Hroro no radauue 10 36 0 133

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) aiasa OO

Tema 1 /lannvle: oowue ceedenus. Paboma c oannvimu.

Copmepxanrie  Tembl: TWUNBI  JaHHBIX: YHCIOBBIE, TEKCTOBBIC, H300paKEHUS,
KaTeropualibHbIC, IIOPSIKOBBIE KaTeropralibHbIC, BpeMEHHBIC Ps/IbI, TAaHEIbHBIC JaHHbIC. PazHuIa
MEX1y BPEMEHHBIMH psiaMu, 00beKTaMu, HAOOpPOM 0OBEKTOB, MTAHEIbHBIMU TaHHBIMH.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHA 1O TeMe, MPUMEHSEMBbIC 00pa30BaTEIbHBIC
TEXHOJIOTHH: JIEKIIHS, TPaKTUUECKUE 3a/1aHus1, KOMIIBIOTEPHOE MOJEIMPOBAaHNE, METO]T AKTUBHOTO
00ydeHust — «KOH(]EepeHIIHsI.

Bunel camocTosITensHOM MOATOTOBKH CTYASHTOB MO TEME: M3YYEHHE TEOPETUUYECKHX
BOIIPOCOB, KOMITBIOTEPHOE MOJICITHPOBAHUE.

Tema 2 Mamemamuueckas cmamucmuxa: oowue céeoeHusl.

Conepxxanue TeMbl: Poib B aHamu3e [JaHHBIX, YTO OIMKCHIBAIOT JIAHHBIE, KaKyIO
UH(POPMAIIHIO MOKHO H3BJICYb M3 HUX, IIE]Tb UCTIOIH30BAHNS, YCIOBUS IPUMEHEHHUSI, OTPAHUICHUS
U T.II.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3zoBaTeIbHbIE
TEXHOJIOTUH: JICKIIUSI, IPAKTUIECKUE 3aJaHHsI, KOMIIBIOTEPHOE MOJIETTMPOBAHUE, METO]T aKTHBHOTO
00y4yeHHs — «KOH(EpEeHLU».

Buapl caMOCTOSATENFHOW TMOATOTOBKH CTYIEHTOB MO TEME: M3y4eHHE TEOPETUYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIETUPOBAHHE.



Tema 3 Bvibopounvle xapakmepucmuky u ux c60UcCmaad.

Conepxxanne TeMbl: OreHKa BBIOOPOUYHBIX TMapameTpoB. OmnucarenapHas CTaTUCTHKA
(cpennee, nucnepcus, CTAaHIAPTHOE OTKIOHEHUE, MOJIa, MEIMaHa, aCUMMETPUS, dKCLIECC U T.1.).
3aKkoHbI pacnpezenieHus (HOpMaabHOE paciipe/ielieHe U ero CBOMCTBRa; pacnpenenenus [upcona,
Creroienra, Oumiepa, OMHOMUHAJIBHOE pacmpeaeneHue u 1ap.). IlpoBepka rumore3 Ha
HOPMAJBHOCTh pacmpesesieHus. BbpiOopku: mpupojia NaHHBIX, CMEIICHHbIE W HECMEIICHHbIE
BBIOOpKU. MacmrabupoBanue, IEHTPUPOBAHUE, HOpPMalM3auus / CTaHJAPTU3ALUS JTaHHBIX.
JlorapudmupoBaHue TaHHBIX BEIOOPOK: BOZMOXKHOCTH U MTPOOIIEMBI. .

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIKIIHS, MPAaKTUYECKUE 3a/1aHus1, KOMIBIOTEPHOE MOICTUPOBAHNE, METO]l AKTUBHOT'O
00y4YeHHs — «KOH(EpEeHLIU».

Bunel camocTosITeNnbHOM MOATOTOBKH CTYACHTOB IO TEME: H3YUYEHHE TEOpPETHYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIEITMPOBAHHUE.

Tema 4 Ceedenus o cmamucmuyeckom oyeHusanuu napamempos. Ilposepka cunomes.

Conepxxanue Tembl: IlapameTpuyeckue, HenmapaMeTpUUeCKue U HOMHHAJIBHBIE METObI.
Meton  MakcuUMalbHOrO IpaBaononodus: wuzaeda+ peanusauusa. Kpurepun cormacus.
JucniepcuoHHbIl aHanmu3 — oJaHO(aKkTOpHBIH MHOrogakropHsiii. [IpoBepka cTaTHCTHUECKUX
runore3 Ha ocHoBe kputepuen: Konmaroposa-CmupHoBa, Ctbiofenta, ManHa-Yuthu, Kackenna-
Yomnuca. CpaBHeHHE JBYX T'PYII HE3aBUCUMBIX U 3aBUCHUMBIX BBIOOPOK: KpuTepHii CThIOJICHTA,
kputepuii Trroku. Koppensiironnsiit ananus (koppensinuu no [upcony, Ciupmeny) .

@opMbl U METOABl IMPOBEACHUS 3aHATUH O TeMe, NpUMEHseMble 00pa3oBaTelbHbIE
TEXHOJIOTHH: JIEKLIUS, IPAKTUUECKUE 3aHATUS, KOMIIBIOTEPHOE MOJIEIINPOBAHHUE.

Bunsl caMoCTOATENbHOM MOATOTOBKM CTYJIEHTOB IO TE€ME: H3YyYEHHME TEOPETHYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIEIUPOBAHHUE.

Tema 5 Mooenu epemenHblx psO0s.

Coneprxanue TeMbl: BpeMeHHbIE psijibl, POPMBI IPEICTABICHHS JaHHBIX JJISI BDEMEHHBIX
psanoB  OO6oOmieHHAass MoJAeTh BpeMeHHOro psaa. COCTaBISIONIME MOJEIH, METOIbI
MoJierpoBaHus. TpeHIbl U mnepuoaudeckue kojebanus CriaxxuBaHUE BPEMEHHOTO psja,
¢unbTpel. Uckimouenne Tper10B. CTpOTrHe U IBPUCTUYCCKUE METOIBI — OOIINE CBE/ICHUS. .

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKIIUS, TPAKTHUECKUE 3aHATHS, KOMITBIOTEPHOE MOJICIIMPOBAHHE.

Bunel camocToSITENbHOM MOATOTOBKH CTYACHTOB MO TEME: H3YYEHHE TEOPETUUYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJICITUPOBAHHE.

Tema 6 Mooenu epemerHbIX pAO0S.

Coneprxanue TeMbl: Mozenu pacipeieIeHHbIX JJaroB — oommue noHatus. CTaliluoHapHOCTh
BPEMEHHOTO psijia. ABTOKOPPEISMOHHbIE PYHKINU. ENMHUYHBIE KOPHU U KOMHTErparus. TecTsl
Juxu-®dynnepa. OOmas MeToIuKa IOCTPOEHUS MOJIENIM BpPEMEHHOTO psijia:  MOJAEIH
aBToperpeccuu — AR, mozenu ckonp3siero cpennero — MA. Monenn ARMA, monenn bokca-
Jbxeknnca — ARIMA. Craructuku bokca, JIptoumnra, Axauke. MHdorpaduka mis 3amau
BPEMEHHBIX PSAIOB.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHUH: MPaKTUYECKHE 3aJaHusl, KOMIIBIOTEPHOE MOJEIUPOBAHHE, METOJ aKTHBHOIO
00y4yeHHs — «KOH(EpEeHLU».

Bunel camocTosITenbHOM MOATOTOBKH CTYACHTOB IO TEME: H3YYE€HHE TEOpPEeTHYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIEITMPOBAHHUE.



5 Meroguveckne YyKa3aHUs A OOYYAKIIUXCH MO0 M3YYEHHI0 M PpeaTu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

IopsiioKk BBINOJHEHUS] MPAKTHYECKUX 33JaHMHA MO TeMe «MOJeJH BpPeMEHHbIe
PAAOB»

1. KauecTBeHHBII aHAIN3 CTATUCTUYECKUX JAHHBIX — «TYMaHUTAPHOE OMHUCAHUEY;
2. OreHKa CTallMOHAPHOCTH BPEMEHHOTO Psijia.

2.1. Anamus rpadukoB, ACF, PACF, TpakToBKa pe3ynbTaTa.

2.2. TectupoBanue Ha enuanunbie kopuu: DF, ADF. TpakToBka pe3ynbTara.

2.3. IlpuBeneHne BpEMEHHOTO psiia K CTAllMOHAPHOMY BHJY: MEpBasl pa3HOCTb, BTOpas
pasHoCTh, Tuddepennmpoanue. O60CHOBaHUE BEIOOpA METO1A, TPAKTOBKA PE3yiIbTaTa.

3. AHanu3 TpeHJO0B U MEPUOAUYECKUX KoJeOaHUl (HecTallMOHAPHOW KOMITOHEHTHI
BPEMEHHOTI'0 Psi/ia)

3.1. BoIBUTH YyCTONYMBOCTH TEHACHILIMHU, TUIT KOJIEOAHUH.

3.2. OueHka HEOOXOAMMOCTH BbIpaBHUBaHUS psijaa. BeiOop Merona BblpaBHUBaHUS:
CKOJIB3SIIETO CPEHET0, MOJTMHOMHATbHAS 3aBUCUMOCTD U T.I1.;

3.3. Bribopa tuna tpena 1 000cHOBaHUE BbIOOpa TPEHA0BOI MOJEIN;

3.4. TlocTpoeHune MojeNy, BKIIOYAIOUICH Mepuoandyeckie Konebanus — MpUMEHEHUe psiia
®Dypbe, IBPUCTUYECKIE METOIBI.

4. MonenupoBaHue CTallMOHAPHBIX BPEMEHHBIX PSIOB.

4.1. Tloctpoenue AR wmognenu. OuneHka CTaTUCTUYECKOM 3HAYMMOCTH, OOOCHOBAaHHE
BO3MOJXKHBIX MTPOLIEYP OLIEHKH.

4.2. Tloctpoenne MA Moxenu. OleHKa CTaTUCTUYECKOW 3HAYMMOCTH, OOOCHOBAaHHE
BO3MOJXKHBIX MTPOLIEYP OLIEHKH.

4.3. Tloctpoenue cmemanHubix monened — ARMA. Ilpumenenue anroputma bokca-
JxekuHca.

4.4. Craructuku bokca, Jlptounra, Axauke. @opMUPOBaHHE BBIBOJIOB O
HPEANOYTUTEILHOW MOJIEIH.

MeToanyecKue peKOMeHIAlHH M0 OPraHU3AIMH CAMOCTOSITEIbHOI PadoThI

IlepeyeHb U TeMaTHKA CAMOCTOSATEbHBIX PA0OT CTYAEHTOB 10 JMCIHUIIIMHE

- Teoperndeckass TOATOTOBKAa K TEKyIlled ayauTOpHOW pabote. Pexomenmyercs
UCIIOJIb30BaTh MaTepUabl JIEKIUI, pEeKOMEH/I0BaHHYIO JTUTEPaTypy U UCTOUYHHKH;

- Yray0neHHoe u3yueHue HHCTpyMEeHTOB Rstudio, anropuTMoB MaTeMaTHYECKHUX MTAKETOB
Rstudio Pexomennmyercss mpuMepbl CKPUOTOB, JOKYMEHTAIlMI0 OMONMOTEK (TaKeToB),
[IpOaHaIN3UPOBaATh NpueMbl paboTsl ¢ Rstudio;

- BeinmonHeHue caMoCTOATENBHOTO 3aJjaHusl, J0pabOoTKa TEKYIIUX ayJIUTOPHBIX 3aJaHuH,
aHaJIU3 Pe3yNbTaTOB.

- [TonroroBka OTYETOB MO TEKYIIUM MPAKTUYECKUM 3aJJaHUSM.

CTpyKTypa TeKYIIHX 0TYeTOB (MeTOAbI CTATHCTUKH)

Hean: popmMynupoBKa 1eNu TEKyIel NpakTuyeckoi padboTsl — 1-2 cTpokwu.

O:xujgaeMbple pe3yJbTaThl: KPaTKOE IMOSICHEHWE, YTO JaeT JUIsl MCCIEIOBAaHUS OIEHKA
XapaKTEPUCTHK BHIOOPOK WIIM PUMEHEHHUE TeCTa, TpauKa, MOJIeNH — 2-3 CTPOKH.

Onucanne BBIOOPKH: XapaKTep JaHHBIX, CIIOCOO MOJNyYSHHS JAHHBIX, CBS3b JAHHBIX C
U3y4yaeMbIM OOBEKTOM, MCIIOJIb3yeMble MIKaJbl U B T. 4. (OpMaThl NPEACTaBICHUS, BUIbI
MIpeABapUTEIIbHON 00paOOTKH (€CIIA UCTIONH30BAIUCH).

HcTouyHNK TaHHBIX: CCHUIKA HA HCTOYHUK

YuciioBble XAapaKTePUCTHKH  BBIOOPKH: TabnWma C  ONEHKAMH  YHCIIOBBIX
XapaKTEPUCTHK, CKPUH KOJA.



I'padpuxn, nuarpammel. IlosicHeHue BbIOOpa THIIA AHATPAMMBI.

Tect 1. Pe3yabTaThl: CKpUH IPOTPAMMHOTO KOJIa, TabJIMIIAa C Pe3yIbTaTOM, BBIBOJBI 1O
pacueTy ¢ NOSICHEHUSIMU U 0OOCHOBAHHEM JAJbHEHNIINX 111aroB.

Tect N. Pe3yabTaThl: CKPHH IPOrPaMMHOTO KOJIa, TAOJIMIIA C PE3YJIbTATOM, BBIBOIBI 110
pacueTy ¢ NOSICHeHUSIMU U 00OCHOBAaHHEM JalbHEHIIINX I11aroB.

Mopgeas Ne k:

OO6mue xapaktepuctuka Monenu. DopMyibl, MPOBEpsSEMble THUIOTE3bl, KPUTEPUH,
CTaTUCTUKH.

Tabnuia ¢ pe3yapTaTaMy OLEHKU

variables Parameters wish are p-value comments
associated with variables

OO01uii BHIBOJ 10 MOJIyYeHHBIM pe3yibTaTam

5.2 OcobeHHocTn opraHuzauuu OO0y4YeHUs] I JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJIM/I0B

[Tpr HEOOXOMMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbS 1 HHBAJIMJIOB (110 3asBJICHUIO 00YUYAIOIIErocs) MPEeI0oCTaBIseTCs ydeOHas
uH(pOpMAIUS B JOCTYIHBIX (POPMAX C YI€TOM MX WHAMBUIYAIbLHBIX ICUXO(PDU3HIECKUX
0COOEHHOCTEH:

- TS JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (hopMe yBETMYEHHBIM IPH(PTOM; B hopme
JJIEKTPOHHOTO  JOKYMEHTAa; UHIVBUAYAJIBHBIE  KOHCYJbTAalMM  C  IPUBJICYECHUEM
TU(DI0CYpOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUsI, KOHCYJIbTALIUU U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUL] C HApYILIEHUSIMU OIIOPHO-JIBUTATEIILHOTO afnmapara: B ne4atHoil opme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBHyaJIbHbIE 3a]JaHUs, KOHCYJIBTALlUU U JIp.

6 ®oHT OLIEHOYHBIX CPEICTB /JIfl MPOBEIeHUs TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOI
arrecTauvu 00y4aroIMXCcH M0 JMCUMILINHE (MOIYJII0)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO gns arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHAIBHBIX JOCTHIKEHUH IUIAHUPYEMBIM pe3ylbTaTaM OOYYEeHHsS TI10
JTUCIUTIINHE (MOIYJITI0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUMOBBIE KOHTPOJIBHBIC 3a/IaHMUS,
METOJMYECKHE MaTepHuasbl, ONPEACISIONUE MPOIEAYPhl OLICHUBAaHUS 3HAHUM, YMEHHU U
HAaBBIKOB, a TAK)KE KPUTEPHUH U TTOKA3ATEH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHUM, HABBIKOB
U XapakTepu3ywlnue dTambl (HOPMHUPOBAHHS KOMIIETEHIMHA B  MPOILIECCE OCBOSHUS
o0pa3oBaTeNbHOI MporpamMmsl, npezacTasieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCIHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa



1. AiiBazsn, C. A. DKOHOMETpUKA - 2: IPOJBUHYTHIN KypC C MPUIOKEHUSAMH B (PUHAHCAX
: yueOnuk / C. A. AitazsH, JI. @antamuaun. — Mocksa : Maructp : UHOPA-M, 2024. — 944
c. - ISBN 978-5-9776-0333-1. - Texkcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2121617 (Jlata oopammenus - 05.09.2025)

2. KpuBomanos, C. S. Anaimu3 pgaHHBIX. MeTOIBI TEOPUU BEPOATHOCTEH U
MaTeMaTUYeCKOW CTaTUCTHUKHM Ha si3bike Python : ydueOHoe mocoOme / C.f. KpuomamoB. —
Mocksa : UTHOPA-M, 2025. — 678 ¢. — (Bsicuiee oopaszosanue). — DOI 10.12737/2034420. -
ISBN 978-5-16-018616-0. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2034420 (nara obpamenus: 31.05.2026)

3. Mupkun, b. I'. Ba3oBbie METO/IbI aHAIM3A IAHHBIX : YYCOHHUK U IPAKTHKYM 151 By30B /
b.I'. Mupkun. — 3-e u3n., nepepab. u jgon. — Mocksa : M3narensctBo FOpaiit, 2026. —
297 c.— (Bricmee ob6pazoBanue). — ISBN 978-5-534-19709-9. — TekcT : sneKkTpoHHBINA //
OoOpazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583143 (mata
obpamenus: 19.05.2026).

4. Mojgenu u METOABl MPEIUKTUBHON aHATWTHUKY JAHHBIX JTUHAMUKU MOKa3aTeaeu s
JIOBEPUTEIIBHOTO HCKYCCTBEHHOTO MHTEILIeKTa : MoHOrpadus / H. I'. Spymxkuna, B. C. Momkus,
I'. 1O. I'ycekoB [u ap.] , mox penakiueii A. A. PomanoBa. — YnbesHOBCK @ Yl TV, 2025. — 216
c. — ISBN 978-5-9795-2539-6. — Texkcr : anexkTpoHHbId // JIaHb : 3JIeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/518770 (nata obpamienus: 25.05.2026). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

7.2 Jlonoanumensvhas numepamypa
1. JHemumoBa, O.A. DKOHOMETpHKA: Yy4YeOHMK ¥ TPAKTHKyM JJsI BY30B /

O. A. lemunioa, JI. . ManaxoB. — 2-¢ u3n., mepepab. u norm. — Mocksa : M3marenscTBo
Opaiit, 2026. — 398 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-20392-9. — Teker
utekTpoHHBIH  //  OOpaszoBarenpHas  twiatgpopma  HOpaiit  [caiir]. —  URL:

https://urait.ru/bcode/583223 (mara obpamienus: 19.05.2026).

2. Kpemep, H. III. Maremaruyeckasi CTaTUCTHKA : YYCOHUK M TPAKTHKYM sl By30B /
H. III. Kpemep. — 5-e u3a. — Mocksa : M3garensctBo FOpaiit, 2026. — 259 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-01654-3. — Texkct : snekrpoHHbId // OOpazoBaTenbHAas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583827 (mata oOparieHus:
19.05.2026).

3. Kpemep, H. III. DxoHomerpuka : yueOHUK U npakTukyM ais By3oB / H. I1I. Kpewmep,
b. A. Tlytko ; mox penakuueir H. ILl. Kpemepa. — 4-e wusn., ucnp. u jgom. — Mocksa:
WznatenbctBo FOpaiit, 2026. — 308 ¢. — (Briciee o6pazosanue). — ISBN 978-5-534-08710-9.
— Tekcr : onexktponHbli // OOpa3zoBatenbHas matdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/582582 (mara obpamenus: 19.05.2026).

4. Cratuctuka : y9eOHUK JUisi By30B / moxa pemakmnueit B. C. Mxurapsina. — 3-¢ u3f.,

nepepadb. u gon. — MockBa: WMamarensctBo HOpaiit, 2026.— 503 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-18687-1. — Tekct : snekrponHbd // OOpazoBaTenbHas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/589650 (mata oOparieHus:
19.05.2026).

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',

6Kn0uan npogeccuonanvhovie 06a3vl OAHHBHIX U UHPOPMAUUOHHO-CHPAGOUHDIE
cucmemsl (npu HeoOX00UMOCMU):

1. O6pasoparenbHas miathopma "FOPANT"

2. DnextpoHHO-OMOMMoTeyHas cucrteMa "ZNANIUM.COM"

3. DrnektponHO-OMOMMOTEeYHas cucreMa "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum
noctyma: http://oaji.net/



5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimaa (06a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/

6. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHne IUCHUIVIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no AMCUMILVIMHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrnevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynsTuMenuitHbIi ipoekTop Casio XJ-V2

e O0naunsbIii MonuTop 23" LG CAV42K

e O6maunbiit Moautop LG Electronics uepHsblii +ki1aBuaTypa+Mspliib

e [I/K:C/61 IRU Corp, mprieccop Intel Core, mat/mut intel Soc-GA1156, onep/mamsate NCP
DDR3, Buneo intel HDA, Xectkmii muckSeagate ST320DMO000, Onrtuu. mpus. Lite-On
IHAS124, koprycIRU Corp ATX, 6mok.iut.LinkW

e Ycunutenb-pacnpeaenutenib VGA/XGA Kramer VP-200

[IporpammHoe oOecrnieueHue:

o Microsoft Windows 10 Professional RUS Upgrd

e Python

e RStudio
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.04.03 «IIpuknanHa
s MHPOPMATHKA»
(M-IIN)

OIIK-1 : CrrocoOeH caMOCTOSATEIbH
0 MpHOOpeTaTh, PA3BUBATH U IIPUME
HATH MaTeMaTUYECKHE, €CTECTBEHH
OHAayYHbIC, COIIMATBHO-IKOHOMUYEC

OIIK-1.1k : IIpumenseT u pa3BUBACT 3HAHUS B O
0JacTH MaTeMaTUKH, ECTECTBEHHOHAYYHBIX U CO
LMAJIbHO-9KOHOMHYECKHX HAaYK B ITPO(eCcCHOHaT
bHOM JIESITEIbHOCTH

KHe ¥ Po)eCCHOHATBHBIC 3HAHUS
JUTS PEIIICHUS HeCTaHIAPTHBIX 3a]1a
4, B TOM YKCJI€ B HOBOM MJIM HE3HAK
OMO¥ cpelie ¥ B MeKIUCITUIUTHHAPH
OM KOHTEKCTE

OIIK-1.2k : PemaeT HecTaHAapTHBIC TPOGECCHO
HaJIbHBIE 3371a4M, B TOM YHCJIe B HOBOH WJIN HE3H
aKOMOM cpeJie ¥ B MEKAUCHUIUIMHAPHOM KOHTEK
CTe, C IPUMEHEHUEM MaTeMaTUIEeCKHUX, ECTECTBE
HHOHAYYHBIX, COI[UAIbHO-3KOHOMHUYECKHX U PO
(heccroHATHHBIX 3HAHUH

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCiIM MOoTy4YeHHbIE
pe3ynbTathl OOy4YEeHUsS 10 JUCLUUILIMHE OICHEHBl IIOJIOKUTEIbHO (IMAala3oH KpUTEpUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHIHOY).
B ciiygae OTCYTCTBHS IMOJIOKHMTEIFHONH OIEHKM KOMIIETCHIMSI Ha JaHHOM JTale CYUTAaeTCs
Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-1 «CrnocoGeH caMoCTOSITENbHO PUOOPETaTh, Pa3BUBATH U
MPUMEHATh MATEMATHYECKUE, €CTECTBEHHOHAYYHBIE, COIUATbHO-DKOHOMUYECKUE U
npodeccuoHanbHbIe 3HAHUS [T PEIICHUS HECTaHIapTHBIX 33/1a4, B TOM YKCJIE B HOBOM WK
HE3HAKOMOM cpejie U B MEXAUCITUTIIIMHAPHOM KOHTEKCTE)

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbTaThl 00y4eHuUs 10 TUCIUIIIMHE
Kox u popmymuposka nuguxar | Ko | Tu Kpurepuu onieHMBaHUS PE3yNbT
opa JOCTUXEHUs KoMrereHuy | A 11 aToB O0y4YeHHUS
pe | pe Pesynbrar
3- | s3-
Ta | Ta
OIIK-1.1xk : ITpumenser u pa3s N CdopmupoBasiieecs: cucremar
MBaeT 3HaHUA B oOnactu matem | PJI 3u | OasosbIx HOHO)EeHHH METOLHK AYECKOE 3HaHuEe 0a30BEIX I10JI0
aH | CTaTHCTHYECKOW MPOBEPKHU T'MII .
aTHKH, €CTECTBEHHOHAYYHBIX U | 3 ve | ores JKEHHH METOJMK CTATHCTHIECKO
COLIMANIBHO-D)KOHOMHYECKHX Ha 1 IPOBEPKU TUIOTE3
YK B nipoeccroHaNBHOI fesTe v CdopmupoBasmieecs cucteMat
JBHOCTH P/l | me | mpoBOAWTH AMATHOCTHKY CTaTH | MYECKOE YMEHHUE NPOBOAUTH U
3 HU | CTHYECKHX Mojenen ArHOCTUKY CTaTHCTUYECKUX MO
e nenen
CcopmupoBasieecs: cucremar
PII Ha | paGoTsl co crienuaibHBIMU CTaT | MYECKOE BIIaJICHUE HAaBBIKAMHM P
3 BBl | UCTUYECKHMHU NTAKeTaMH U UX U | aDOTBI CO cliennalbHbIMU CTaTH
K HCTPYMEHTaMH CTHYECKUMH MaKeTaMH M WX UH
CTPYMEHTaMH
OIIK-1.2k : PemaeT HecTanmap 3n Cdopmuposasmeecs cuctemMar
THBIE TpoeccronansHbIe 3a1a | PJJ TEOPETUIECKUX OCHOB MPHUKIA] | MYecKoe 3HaHWE TEOPETHIECKU
4H, B TOM YHCJIe B HOBOM mmu H | 1 :12 HOU nHpOpPMATHKHU X OCHOB MPUKJIATHON HHPOpMa
€3HaKOMOH cpeJie M B MEXKIHCI TUKH
HIUIHAPHOM KOHTEKCTE, € IpH POV TIPHMEHATE HH(OPMALHOHHbIC CdopmupoBabieecs: cHCTeMar
MEHEHHEM MaTeMaTHIECKUX, €C TEXHOJIOTHH B UCCIIEIOBATEIHCK
1 Me . . MYeCKOe 3HaHUE TEOPETUICCKH
TCCTBCHHOHAYYHBIX, COUHAJILHO OH ¥ TPOEKTHOU ACATEITbHOCTH




HaJILHBIX 3HAHUHN

-3KOHOMHUYECKUX U Tpodeccuo HHU X OCHOB MPHUKIATHON HH(pOpMA
e THKU
Cdopmuposagiieecs cucTeMat
Ha BBIOOpA MHCTPYMEHTANBHBIX CP | MUECKOe BJla/IcHUE HAaBbIKAMU B
P/l €JICTB JIJIsl aHAIUTHYECKOM pabo | bI0Opa HHCTPYMEHTAIBHBIX CPE
1 im TBI C YY€TOM TPEOOBaHUI POe | ICTB IS aHATUTHYCCKOU paboT
KTa Bl C YY€TOM TPEeOOBaHUIA MIPOCK
Ta
Cdopmuposagiieecs cucTeMat
3y | METOAMK OPraHM3aLMHK SMIMPH | MMECKOE 3HAHHE METOJHK Opra
P/ YeCKHUX HaOJIIOAEHNH, METOIOB HU3AIIH YMIIAPHYECKUX HAOIIO
2 312 CTATUCTUYCCKOTO OICHUBAHUS JIEHHIA, METOJOB CTATUCTHUYECKO
apaMeTpOB BEIOOPOK T'O OLICHUBAHUS IIAPAMETPOB BBI
6opo
Y Cdopmuposasmieecs cuctemMar
P/l | me | mpuMeHSTH U pa3BUBaTh METOJ] | WYECKOE YMECHHE IIPUMEHATH U
2 HU | BI IPUKJIAQIHON CTATHCTHKU pa3BUBaTh METOIBI TIPUKIIATHO
e W CTaTUCTUKH
Cdopmuposasmieecs cucteMat
Ha BHeI[peHI/IH U UCIIOJIb30BAHUA I1 HNYCCKOC BJIaICHHUC HABBIKAMU B
P/ PHUKIIaTHOTO POIPaMMHOI0 00 | HEIPEHHUsS U UCTIONb30BaHU 1P
2 EH €CIIeUCHUs, PeaU3yIoIIeTo CTa | MKJIaJHOTO MpOorpaMMHOro obec
TUCTUYCCKUI aHaIH3 MEYCHHS, PEATU3YIOIEeT0 CTaTh
CTHUYECKHI aHaIu3

Tabnuia 3anosiHgeTcs B COOTBETCTBUU € pa3zaenoMm 1 Paboueil mporpaMmbl TUCHUILIMHbI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEICTB MO TUCIUILUIMHE (MOYIIIO)

KonTtponupyemsie miaHupyeMBbIe pe3

KonTtpoaupyemsie TeMBI

HaumenoBanue o1ieHOYHOTO CpeACTBa U mp

encrasieHue ero B ®OC

YIBTaThl O0YYCHUS HUCIUIIINHBI 5 ITpoMeskyTouHas at
Texkylmuil KOHTPOJIb
TeCTalMs
Ounast popma oOyueHUst
PI1 3HaHUE : TEOPETUUECKUX 1.1, Jlanmmie: obuue cBest
OCHOB MPHKJIAIHOHN HHPO o ) CobecenoBanue CobecemoBanue
ennsi. Pabora ¢ JaHHBIMU.
pMaTUKH
PJI1 YMeHHE : IPUMEHSTb HHO | | | Jannsie: obmue ceexn | IpaxTudeckas pa6o CoBecenopatiie
OPMAaIIMOHHBIC TEXHOJIOTH | expg. PaboTa ¢ JaHHBIMH. | Ta A
M B UCCIIEI0BATEILCKON 1 T3 ™
HpOCKTHOI‘/'I NCATCIIbHOCTHU e aTeMaTHCCKad CTa HpaKTI/I‘IGCKaﬂ pa60
THCTHUKA: OOIIHE CBEAEHN a CobecenoBanue
o1
P11 HaBpbIk : BEIOOpa MHCTPYM
CHTANBHBIX CPESICTB A A | 4 4 Jlannbie: obue cBe
HaJIUTHYECKOH pabOTHI ¢ o ’ CobecenoBanne CobecenoBanne
o ennsi. Pabora ¢ maHHBIMU.
y4eToM TpeboBaHHNA IIpoe
KTa
P/2 3Hanwue : MeTouk opranu | 1.2. MaremaTuueckas cta
Konrpomnsnas pabor | KontponsHas pabdot
3aIMK YMIUPUIECKUX HA0 | THCcTHKa: 00ImIue CBeACHH a a
JIFOJICHUM, METOHAOB CTaTH | f.
CTHHCCKOro OuegHBaHH’I 1.3. Beibopounsre xapakt | Konrpoapnas pabot | KonTponsHas pador
apaMeTpoB BHIOOPOK €PUCTUKH U UX CBOMCTBA. | a a




P12 VYmenue : npuMmenats U p | 1.4. CBeaeHus o cTaTuCTH
a3BHBAaTh METOJbI MPUKIIA | yeckoM oueHuBanuu mapa | [Ipakrtuyeckas pado | KonTpomnbHas paGoT
JTHOW CTaTUCTUKH metpos. [IpoBepka runot | Ta a
e3
1.5. Mopemnu Bpemennsix | [Ipaktuueckas pado | KontponbHas paboT
PALIOB. Ta a
P12 HaBblKk : BHEIPEHHs M HCTL | | 3 BpiGopounsie xapakt | IIpakTideckas paGo | KoHTposbHas paGoT
OJI30BAHNA MPUKIIANTHOTO | eppcTuky U UX CBOMCTBA. | Ta a
IpOrpaMMHOro obecrede
Hus, peaymsyromero crat | 1.5. Monemu BpeMennbix | Ilpaktudeckas pa6o | KonTponsHas pabor
HCTHYCCKUN aHAJIN3 psnos. Ta a
1.6. Mognenu BpemeHHbIX | Ilpaktuueckas pabo | KonrponpsHas pador
psIoB Ta a
PJI3 3HanI/IC : 6a30BBIX TONOXK | | 3. BpiGopounsie xapakt | Ilpaktuueckas pa6o | KontposbHas paboT
CHUH MCTOIK CTATUCTHY. | opyeryky u ux cBOWCTBA. | Ta a
€CKOW MPOBEPKH THIIOTE3
1.4. CBeneHus o CTaTUCTH
4yeckoM olleHnBaHuM napa | [Ipakrtuueckas pado | KontponbHas padoT
metpos. IIposepka runor | Ta a
e3
P13 YMeHue : IPOBOJUTD A | | 5 Monemu BpeMeHHbIX | KoHTpombHas paGot | KoHTpobHas paGoT
THOCTHKY CTATHCTHYECKH | pgnop, a a
X Mogienen
1.6. Monenu BpemerHblx | Kontposibnas pabot | KonTponsHas padot
psiioB a a
P13 HaBpik : paboTsl co centu | | 5 Monenu spemennsix | Kontponsaas pa6or | Konrponshas pa6ot
IBHBIMU CTATUCTHYECKH | pgnop. a a
MU TTaKEeTaMH 1 UX HHCTP
yMEHTaMHU 1.6. Mogenu BpemeHHBIX | KonTponbHas padot | KonTponpsHas padot
psIoB a a

4 Onucanue NpoueAypbl OLeHUBAHUSA

KauectBo copMupoBaHHOCTH KOMIIETCHIIMA Ha JaHHOM JTare OICHUBACTCS 110
pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU MOMOIIN KOJMYECTBEHHOM OICHKH,
BBIpOKEHHOU B Oayax. MakcuMmanbpHas cymma 0ayuioB o aucuuruimae (Moaynio) paBHa 100

Oamnam.
OneHouHoe
CPEJICTBO
Cobeceno
Banue Ile
Bun yueOHoit nesTensHOCTH IIpaktuuec | Ilpakruyec | Ilpaktuuec peveHs 3a
KM€ 33/1aHd | KM€ 3aJlaHd | KM€ 3a1aHi lpaxrueckie nanuil ui | Wroro
g 1-4 s 5-10 11 sanaxms 12 KOHTPOJIb
HOU paboT
Bl
Jlekun 2 2 3 3 10
IIpakTuydeckme 3aHsAThS 15 15 20 10 60
CamocrosiTensHas pabora 3 3 2 2 10
20C
[TpoMexyTO4Has aTTeCTAIUS 20 20
Htoro 20 20 25 15 20 100

CYMMa 6am1013, Ha6paHHBIX CTYACHTOM I10 BCCM BHIaM yqeGHoﬁ ACATCIIbHOCTH B paMKax
JUCHUIINIMHBIL, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C T36J'II/IHeI\/'I.



CymmMma Gano
s OmeHka 1o mpoMex
YTOYHOM aTTeCcTaIu XapakTepucTrka KadecTBa cOpMUPOBAHHOCTH KOMIICTCHIINU
MO JUCIUTUTA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
or 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpATypy ¥ 3HAKOM C JOMOJHHUTEIBHON JUTEPATypoOil, pekoMe
«OTJINYHOY H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHSATH MPAKTUYECKHE 3aaHusl, MIPEe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO OINIepHpyeT NPHOOPETEHHBIMH 3HAHHUSAMH, yMe
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOM CII0KHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTS JUCIUILIHHAPHBIX KOMIIETCHITHH: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUsI TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCe 3HAaHUI U yMEHUit Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TCHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHH JJOIMYCKAFOTCS 3HAYUTEILHBIC ONIMOKH, TIPOSBIISICTCS O
ot 61 1o 75 «YIOBJICTBOPHUTENh | TCYTCTBHE OT/ACIHHBIX 3HAHUHN, YMEHHH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHCHHS TIPU ONICPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«e 3auTeHO» / V crynenra He ¢hOpPMUPOBAHEI AUCHUILIMHAPHEIE KOMIIETEHIINH, IIPOSIBIISIETCS] HEJOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa P » 1P
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3aYTCHOY /
JlucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposBIIseTcs MOJHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 Ilpumepsl 3a1aHUH AJIs1 BHINOJHEHUS NPAKTHYECKHX PadoT

3apanme 1. COop naHHBIX MpengaraeMbIX UCTOYHMKOB B cetu MHTepHeT (OTKpbITHIE
nanHsle P®, 'ocynmapcTBeHHbIE OpraHbl CTaTUCTHUECKOIO HaA30pa). XpaHEHHE JaHHBIX B
nporpamme R-Studio (python).

3aganme 2. Pabora c maHHBIMHU: OIpeNeNeHHWE Pa3MEPHOCTH, BHIOOP OTIEIBHBIX
aTpuOyTOB, NpeodpazoBanue NaHHbIX. MHDorpaduka.

3ananue 3. Cratuctuyeckas oOpabOTKa JaHHBIX: MOJCYET ONUCATEIBHBIX CTATHCTHK.
3aKOHBI pacnpeieNieHHsl: FeHepalus Mocae10BaTeIbHOCTe!, Tpaguueckoe npecTaBiIeHue.

Kpamxue memoouueckue yxazanus

CobecenoBaHue MPOBOAUTCS MO BOIIpOcaM BhIOpaHHOM Tembl . [IpenonaBaTens B yCTHOM
dbopme 3a7aeT BOMPOCH CTYACHTaM.

Llkana oyenxu

Ne bansl OnucaHue

5 19-20 IIponeHT npaBUIbHBIX U 0O0OCHOBAHHBIX OTBETOB OT 95% 10 100%

4 16-18 [TponeHT MpaBHIBHBIX M 000CHOBAaHHBIX 0TBETOB OT 80 10 94%

3 13-15 [TponeHT MpaBHIBHBIX OTBETOB C TOMOIIBIO HABOSIIMX BOIPOCOB OT 65 10 79%
2 9-12 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%

1 0-8 IIponeHT npaBUIbHBIX OTBETOB MeHee 45%

5.2 Ilpumepsl 3aaHNii A1 BBINOJTHEHHS KOHTPOJIbHBIX padoT

3aganue 9. CraTHCTHYECKUI aHAIU3 ITMHAMUKH.

IIpoBecTn TECTMpOBAaHME BPEMEHHOIO psijfa Ha craluoHapHocTh. Ecimm rumoresa o
CTAIlMOHAPHOCTU OTBEPraeTcs, IOCTPOUTH MOJIENH TPEH/Ia U IEPUOIUYECKUX KOJIeOaHUH.

Ilopsdok evinonnenus pabomot:

1. 3arpy3uth (aiinm ¢ JUHAMUYECKMMH psaamMu (JIUHAMHKa I€H, COLHaJbHO-
HPKOHOMUYECKHUX N1OKa3aTeneH).

2.  CdopmupoBaTh CTPYKTYpYy HaHHBIX, COOTBETCTBYIOIIYIO METOMY HCCICIOBAHUS U
yI0OHYIO JUIS IPEJCTABICHUS PE3yIbTaTOB.



3. BwiOparh MeTOMBI (TECTHI) AJIS aHAIHM3Aa YCTOWYUBOCTH TEHICHIIMH / CTAIIMOHAPHOCTH
BPEMEHHOTI'O psja.

4. TlpoBecTH TeCTUPOBAHUE CTALIMOHAPHOCTU BPEMEHHOIO Psi/Ia.

5. Jyig AMHAMHYECKUX PSAZOB C YCTOMUMBBIMU TPEHAAMHU, IOCTPOUTH COOTBETCTBYIOIIUE
MOJICIIN.

Kpamkue memoouueckue ykaszanus

Kaxplii cTyeHT no xpeduto BEIOMpaeT NaHHbIE 7S BHIIOJIHEHUs 3aaanuil 1 u 2. Bpems
BhITIOJIHEHHS 60 MUHYT. HeBBINOTHEHHAS B yCTAHOBIICHHBIN CPOK paboTa He orleHuBaeTcs. Pabora
CIAETCs UCKIFOYUTEIBHO B 3JIEKTPOHHOM BHUJIE, C IMOSCHUTEIBHOM 3aIMCKOM B MPOU3BOJIBHOMN
dbopme

B cocraB marepuainioB st MPOBEPKH BXOJIAT: HCXOIHBIN JaHHbBIE (hopMaTax TaOJIMIHOTO
Ipoleccopa WK TEKCTOBOM, CKPUIITHI, KPAaTKasl OSCHUTEIbHAS 3aIIUCKA.

IlIxana oyenku

No Bbauist Onucanue
CTyzeHT BBITOIHMII KOHTPOJIBHYIO pabOTy B COOTBETCTBHH C TPEOOBaHUSIMH, IEMOHCTPHPYE
5 9-10 T CHOCOOHOCTB TIPHUMEHSTH METO/BI aHAJIM3a M MOJICIIMPOBAHNUS BPEMEHHBIX PSIIOB, aIeKBAT
HBIX 3aJa4e
CTyneHT IeMOHCTPUpPYET YMEHHUS Ha CPEeAHEM YpOBHE. JIeMOHCTpHpPYET CIOCOOHOCTh JEMOH
4 7-8 CTPHUPYET CIIOCOOHOCTH MPUMEHSATH METOABI aHAITM3a 1 MOAEIUPOBAHNS BPEMEHHBIX PSIIOB,
aJICKBAaTHBIX 3a7a4e
3 5-6 CTyZeHT IEeMOHCTPUPYET YMEHNUS M HaBBIKK Ha 6a30BOM YPOBHE.
2 0-4 CTYICHT IEeMOHCTPUPYET YMEHHS M HABBIKU Ha YPOBHE HIDKE 0a30BOTO.

5.3 Ilpumepsl 3aaHNii 1)1 BBINOJHEHHS KOHTPOJIbHBIX padoT

3aganue 10

KauecTBeHHBII aHANIN3 CTATUCTUYECKUX JTAHHBIX — KTYMAHUTAPHOE OIKUCAHUEY.

OneHka CTallMOHApHOCTH BPEMEHHOT0 psja.

Amnanus rpadukos, pacuetsi ACF, PACF.

TectupoBaHue Ha €AMHUYHBIE KOPHH.

[IpuBeneHre BpeMEHHOTO psifia K CTAlMOHAPHOMY BULY.

AHanu3 TPEHI0B U IIEPUOINYECKHUX Kosie0aHui (HecTalmoHapHOU
KOMITOHEHTbI BPEMEHHOTO Psi/ia)

Or1eHka yCTOMYMBOCTh TEHICHIINH, THIA KOJICOaAHUH.

Onenka HE00X0IUMOCTH BBIPAaBHUBAHMUS pana. Br16op MeTo/a
BBIPAaBHUBAHUS: CKOJB3AILIETO CPEAHETO, TOJIMHOMHANIbHAS 3aBUCUMOCTD U T.I1.;

[TocTtpoenue moaenelt TpeH1a U MOAEeH MepruoAnYecKUX KojaeOaHui.

MonenrpoBaHu€e CTallMOHAPHBIX BPEMEHHBIX PSI0B.

[Toctpoenne AR-moneneit, MA-mozenn. OlLeHKa CTaTUCTUYECKOW 3HAYUMOCTH,
000CHOBAaHNE BO3MOXKHBIX MPOLIEYP OLIEHKH.

IToctpoenne cmemannbix monene — ARMA. IIpumenenune anroputma bokca-Jlxekunca.
OrneHka CTaTUCTUYECKOM 3HAUNMOCTH.

Bbi0op mokazatenell OLEHKH CTaTUCTHMYECKOW 3HAUYMMOCTH U CpPaBHEHHE MOIIHOCTH
KPUTEPUEB.

Oco6eHHOCTH OLIEHMBAHUS JUHAMUYECKUX MOjIeIen

Kpamkue memoouueckue ykasanus

Ha BeInonHEHHE MPaKTHYECKOTO 3a/IaHKsI OTBOJUTCS HE 0oJiee YEeThIpeX aKaJeMHUYECKHX
yacoB (Bkirodast 3arpatel BpemMenu Ha CPC). Ilocne BBIMOSHEHHS] TMPAKTUYECKOTO 3a7aHUs
CTYIEHT [JOJDKEH IPEACTaBUTh pPE3yJbTaThl BBINOJIHEHHUS B OTYETE, B COOTBETCTBUHU CO
CTpYKTypoil mpeacTtaBieHHou B PIT/]

IlIxana oyenku

Ne bansl Onucanue
CTyzeHT IeMOHCTPHUPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BBITOIHATH MPAKT
5 20-25 WYECKHUE 3aJaHus, MPEAYCMOTPEHHBIE TPOTPaMMOiA, CBOOOTHO ONepUpyeT MPHOOPETEHHBIMHI
YMEHHSIMH, TPUMEHSIET HX B CUTYAIUsIX MOBBIIIEHHOH CIOKHOCTH.




CTyJeHT IeMOHCTPHUPYET YMEHHUS Ha CPEAHEM yPOBHE: OCBOMJI OCHOBHBIE YMEHHS, HO JOITYC
4 15-19 KaIOTCsI He3HAYUTENIbHBIC OIINOKH, HETOYHOCTH, 3aTPYIHEHUS IPH aHAJTUTHYECKHUX OIepanu
X, IEPEHOCE YMEHMIT Ha HOBBIC, HECTAHIaPTHbIE CUTYALIUH.

CTyzieHT IeMOHCTPHUPYET YMEHHS 1 HaBBIKK Ha 6a30BOM ypOBHE: JJOIYCKAIOTCS 3HAUUTEIbH
BI€ OIIHMOKH, POSIBISIETCS OTCYTCTBUE OT/ACIBHBIX YMEHHUH, HABBIKOB I10 JUCIHUILTMHAPHOH K

3 10-14 OMIIETEHIINH, UCIIBITHIBAIOTCS 3HAUNTENBHBIE 3aTPyXHEHHS IIPH ONICPUPOBAHUY YMEHHUSIMH U
IIpU UX NIEPEHOCE HA HOBBIE CUTYyallUuH.

2 6-9 CryneHt ZIEMOHCTPHPYET yMEHHS M HABBIKH Ha YPOBHE HIDKE 6a30BOT0: MPOSBIISIETCS] HEJOC
TaTOYHOCTh YMEHUH U HABBIKOB.

1 0-5 CTyIeHTOM MPOSABISIETCS MIOJHOE WIN NPAKTUYECKHU IIOJIHOE OTCYTCTBUE YMEHHI 1 HaBBIKOB,

HO NPUCYTCTBYET HA 3aHATHU U ILITACTCS BbIIIOJIHUTL 3aJaHUC.

5.4 Ilpumepsl 3a1aHUI 1J151 BHINOJHEHHS MPAKTHYECKHX PadoT

3aganue 4. [IpoBepka THIOTE3 HA HOPMAIBHOCThH: Tpa@UUECKHil CIIOCO0, KPUTEpUU
[Mammpo-Ywunka, Tect Konmoroposa-CmupHoBa B Moaudukanuu Jlnuimedopca, Kputepuil Xu-
kBazapar Ilupcona.

3aganue 5. [IpoBenenme koppensiuoHHoro aHanmms3a. [loacuer kodduIMEHTOB
koppensiuuu [Tupcona, Cnupmena, Kengena.

3apanue 6. Ilpomepka rumore3: kpurepuun KomnmaropoBa-CmupHoBa, CTbIOJIEHTA,
®umepa, ThrOKH.

3aganue 7. [TapameTrpuueckuii  AUCHEPCHOHHBIA  aHANM3:  OJHO(AKTOPHBIH,
IBYX(haKTOPHBIA, MHOTOMEPHBIH.
3aganue 8. Henmapamerpuueckuii aHanu3 JaHHBIX: KpuTepuii MaHHa-YuUTHY,

NBYXBbIOOpOUHbI KpuTepuil KonmoropoBa-CMupHOBa, paHrOBBIA IUCHEPCHOHHBIA aHAIN3
Kpackena-¥Yomuca.

Kpamxue memoouueckue ykazanus

CobecenoBaHue POBOJUTCS 110 BOIPOCAM BHIOPAHHOM TEMBI

Llkana oyenxu

Ne Bamnmsr Omnucanne

5 19-20 [TpoueHT MpaBHIBHBIX M 000CHOBAHHBIX OTBETOB OT 95% mo 100%

4 16-18 [TpoueHT NpaBHIBHBIX 1 000CHOBAaHHBIX 0TBETOB OT 80 10 94%

3 13-15 IIponeHT npaBUIBbHBIX OTBETOB C IOMOIBIO HABOSIUX BOIIPOCOB OT 65 10 79%
2 9-12 [TponeHT NpaBMIBHBIX OTBETOB OT 45 10 64%

1 0-8 ITponeHT MpaBIIBHBIX OTBETOB MeHee 45%

5.5 IlpumepHblii IepeYeHb BONPOCOB 110 TeMaM

KoHTpoJbHBbIE BOPOCHI 11 co0ece10BAHNS
Tema 1 Jlannble: o0uiue cBeaennsi. Padora ¢ 1aHHbIMU.

1. Ilepeuncnure OCHOBHBIE TUIIbI IAHHBIX.

JlaiiTe xapaKTepUCTHUKY OCHOBHBIM THUIIaM JaHHBIX.

3. Ompenenute pa3HUILy MEXAY BPEMEHHBIMH psilaMu, 00beKTaMH, HaOOpoM 00BEKTOB,
MaHEJIbHBIMU JIaHHBIMH.

4. ]l 4ero npoBOJAT aHAIN3 JaHHBIX ?

N

Tema 2. Bb10opo4YHbIe XapaKTEePUCTHKH U UX CBOMCTBA

JlaiiTe onpenesneHns OCHOBHBIM OIIMCATEIbHBIM CTaTUCTHKAM.

[lepeuncnure xapakKTEpUCTUKU U CBONCTBA HOPMAJILHOTO PacIpeleeHHUs.
ITpoBepka CTaTUCTUYECKUX TMIIOTE3: ITAIlbl IPOBEAEHUS, TPAKTOBKA PE3yJIbTaTa.
Kakue kpurepuu UCmosb3yroTces 1) MPOBEPKU BHIOOPKU HA HOPMAJIbHOCTD
pacnpeneneHus’?

Jl1s yero UCNoNb3yIOT MaclITabUPOBaHKUE U IEHTPUPOBAHUE JAHHBIX?

6. JlorapudmupoBaHue MepeMEeHHON: 3a4eM 3TO HY>)KHO U KaK HHTEPIPETHPOBATS.

el S

o


https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9_%D0%9B%D0%B8%D0%BB%D0%BB%D0%B8%D0%B5%D1%84%D0%BE%D1%80%D1%81%D0%B0
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1. Tlepeuncnure criocoObl MpeoOpa3oBaHMs JaHHBIX K HOPMAJIbHOMY BUIY
pacnpeeeHuo.
2. Jlns 9ero mpoBOST NEPBUYHYIO 00pabOTKy JaHHbIX ?

Tema 3. CTtaTucTHYECKOE OlCHUBaHUE MMapaMETPOB BBIﬁOpOK. HpOBepKa ruIoTes.

Onpenenure pa3nuuus MEX]y apaMeTPUIECKUMU, HETTApaMETPUUECKUMU U
HOMUHaJIbHBIMH METOJAMU.
OcHoBHas Hjiesl METOJ1a MAKCUMAaJIBHOTO MPaBA0NO00HS.
OcHOBHas ujiesd KOPPEJSIIITMOHHOTO aHAJIN3A.
[Tepeuncnure K03 HUIUEHTHI, OTIPEENAIONIUE CTENEHb 3aBUCUMOCTH MEXITY
[IEPEMEHHBIMH.
Uro noka3zeiBaeT kodddunuent xoppensuuu [Tupcona?
Kaxkas runotesa npoepsiercst B kputepuu Kosnmaroposa-CmupHoBa?
1. [nsa yero ucnons3yroT kpurepuit CtbrogeHra?
2. Kpurepuii Tpioku: B KaKUX Cllydasix HCIOIb3YETCs, KaKasi TUIIOTE3a MPOBEPsETCs.
3. OcHoOBHas ujes AUCIIEPCUOHHOTO aHAIIN3A.
4. Otnuyust MHOTO()aKTOPHOTO AUCIIEPCHOHHOTO aHallu3a OT MHOTOMEPHOTO.
5. Kaxkue kputepuun oTHOCSTCS K HETapaMETPUUECKUM METO/1aM aHaIM3a JaHHbIX ?
Oco0eHHOCTH UX IPUMEHEHHUSI.
6. B kakux cimydasx NpUMEHSIOT PaHTOBBIN TUCTIEpCHOHHBIN aHanmu3 Kpackena-
Yomnuca?

Kpamxue memoouueckue ykazanus
CobecenoBaHue IPOBOJUTCS 110 BOIPOCAM BHIOPAHHOM TEMBI
Llkana oyenxu

o Bamnmsr Omnucanne
5 9-10 [TpoueHT MpaBHIBHBIX M 000CHOBAHHBIX OTBETOB OT 95% mo 100%
4 7-8 [TpoueHT NpaBHIBHBIX 1 000CHOBAaHHBIX 0TBETOB OT 80 10 94%
3 5-7 IIponeHT npaBUIbHBIX OTBETOB C IOMOIIBIO HABOSIUX BOIPOCOB OT 65 10 79%
2 3-4 [IpolieHT npaBMIILHBIX OTBETOB OT 45 10 64%
1 0-2 [TponeHT MpaBHIBHBIX OTBETOB MeHee 45%




Karoun nia ®OC

I[JIH AUCHUIIJIMHBI T «MeTO[lI)I CTATUCTHYECCKOI0 aHAJIU3a U IPOrHO3UPOBAHUA

5.1 Ilpumepsl 3aJaHuii /151 BHINOJHEHUSI MPAKTHYECKHX padoT

3ananue 2. Pabora ¢ JaHHBIMHU: ONpeeieHUe Pa3MEPHOCTH, BHIOOP OTAEJbHBIX aTPHUOYTOB,
npeodpa3oBanue 1aHHbIX. UHdorpaduka

l.  Oébpabomka nponywiennvix 3nauenuil.

OTKpoiiTe BCTPOEHHYIO TAOMUIy JaHHBIX MtCArs (JaHHbIE MO aBTOMOOWISIM, Pa3MepHOCTh
tabmunpsl - 32x11). C nomomipio (GyHKIMKA SUM MOJCYMTANTE 00Iee KOJTUYECTBO MPOIYIIEHHBIX
3HA4YCHUI.

[Tpumep:
sum(is.na(trees))

Jlo6aBbTe MpoIyIleHHbIE 3HaUYeHUs B cToioen mtcars$mpg B 2, 4 u 10 cTpokax.

[Ipumep:

dat$Girth[c(2,4,10)]=NA # nasHauum mporyiieHHsie 3Ha4eHus Bo 2, 4 u 10 crpokax
sum(is.na(dat)) # moacuuTaTh OOIIEE KOJTHMYSCTBO MPOIYIICHHBIX 3HAYCHHUH

which(is.na(dat)) # naiitu mecronaxoxaenue NA

dat$Girth[c(2,4,10)] # BeIBejeM 3HAYCHHMS B 33JAHHBIX CTPOKAX

VY nanenue NpomyIieHHbIX 3HAaUeHUH. Y anuTe cTpoku co 3HaueHusMU NA 13 Ta0iuibl C TOMOIIBIO
bynkuu na.omit {stats}.

[Ipumep:

datl=na.omit(dat) #

Ecnu MHOTO MpOITyIIeHHBIX 3HAY€HUI B CTOJIOLE TaOIUIBI, MOXKHO YAAIUTH STOT CTOJIOEII.
[Tpumep:

dat2=dat[,-1]

3aMeHa NpPOMYIICHHbIX 3HAaUY€HUU. 3aMEHUTE MPOINYLIEHHOE 3HAauY€HHE BO 2-OM CTPOKE CPEIHUM
3HAYEHUEM, B 4-0l CTPOKE — MEUAHOM.

ITpumep:
dat$Girth[c(2,4,10)]=NA
dat$Girth[is.na(dat$Girth)] <- mean(dat$Girth, na.rm =T) # 3ameHa cpeHUM 3HaAYEHHEM
dat$Girth[is.na(dat$Girth)]<-median(dat$Girth, na.rm=T)# 3amena MeqraHHBIM 3HAYEHUEM
dat$Girth [is.na(dat$Girth)] <-13# 3ameHa 3aJaHHBIM YHUCIOM

CpaBHure:

summary(trees$Girth)

summary(G1)

summary(G2)

summary(G3)

[Tporuo3upoBaHue NPOMYIIEHHBIX 3HAUCHHI ¢ TIOMOIIbIO QyHKIMH Mice{mice}.
install.packages("'mice")# 3arpy3ka nakera

library(mise)# aktuBu3anus makera

[Tpumep:



m=mice(dat)# mporanozupoBaHwe
complete(m)# BbIxoaHBIC TaHHBIC

Il.  Bwiopocwi

OOHnapyxeHue BbIOPOCOB M aHOMAaJMil BCerja akTyalbHO Ui uccienoBarend. Ecnu permarorcs
3aa4d IIPOTHOZMPOBAHMS, TO YHAJICHWE HETUIIMYHBIX 3HAYCHMM, KaK IPAaBHUJIO, IIOBBIIIAET
TOYHOCTh IPEJICKa3aHHUM, MOCKOJbKY JaHHblE 0€3 aHOMaIMi IMPEICTABIAIOT COOOW THUIIUYHBIN
00bexT. KpoMme Toro, cTaTucTHuecKue XapakTepUCTUKU YyBCTBUTENIbHBI K HAJIMYUIO BEIOPOCOB.

ITockonbKy MHOXECTBO CTaTHCTHYECKHUX METOJ0B «OyKCYIOT» Ha BBIOOpKax ¢ BbIOpocamy,
BBIOPOCHI IPUXOIUTCS OOHApPYKUBATh (KEJIATEeIbHO aBTOMATHYECKH) M HMCKIIOYAaTh W3 BHIOOPKH.
[Tpocreiimme cnocoObl OCHOBaHBI HAa MEXKKBAapTHUJILHOM PACCTOSIHUM — HAmpUMep, BCE, UTO HE

ImomnmagacT B JUaria3oH CUUTACTCA BLI6p00aMI/I:
[(zas — 1,5 (z75 — x25)), (75 + 1,5 (275 — 35))].

Jpyro# mpocroii crocod 0OHAPYKUTh BHIOPOCH! — UCIONB30BaTh GyHkuuto boxplot. PaccmoTpum
Ha IIpuMepe.
JlomycTuM y Hac €CTh CIEAYIOLINE TaHHbIE:
X <-¢(
4.27296076175273, 4.3253044335640, 4.55202839528403,
4.33285651824668, 4.0128340310945, 4.07155452370293,
4.04113475664987, 2.7753693269563, 2.49186430883914,
2.39823431758359, 2.3789955162936, 2.14825292752989,
2.19583315284264, 2.1947104626036, 2.14216783486566,
2.28399128121205, 2.3048696257819, 2.23703873535593,
2.28669486582313, 2.4163169738317, 2.03782758779637,
2.61237703056071, 3.47620332697605)
y<-¢(
9.097731,9.512591,9.740439,9.910364,9.865059,9.935519,
9.972640,9.920197,10.367693,10.680861,10.999012,11.246248,
10.532816,11.144033,11.261961,11.400160,11.080695,11.173922,
11.506877,11.105483,10.807685,6.489205,4.882802)
BeiBenute rpagudyeckoe oToOpaxkKeHne JaHHbIX:
plot(x.y)
Ckopee Bcero 371echb ecTb BbIOpOChl. Eciu 3TH JaHHBIE MOJAETUPOBATH JUHEHHON perpeccue, To
OTU TOYKHU OYCHL CHUJIBHO HCKa3AT PE3YJbTAThl NPCACKA3aHUA IJId MHOXCCTBA OCTAJIbHBIX TOYCK.
[IpoBepbTe Ha BHIOPOCHI:
boxplot(y)

11

[TpucyTcTBYIOT JBE TOUKH BhIOpOCA.


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BA%D0%B2%D0%B0%D1%80%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D1%81%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%B8%D0%B5

Camplii IpocTOit crmocod — yaanuTh 3TH Touku. DyHKIusa boxplot He TonpKO pucyeT rpaduk, HO U
COXPAaHSIET BCE €0 MapaMeTpPhl B 0OBEKTE.

Tenepr npoBepbTE - TE JIU BOOOILIE TOUKH HAILIU?

plot(x,y,col="blue’, pch=20, ylim=c(0,max(y)))
points(outler$x, outler$y, col="red',pch=19)

T .:'l$ L' .
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Jlanpilie OYKMCTHTE JaHHBIE OT BBIOPOCOB, NPOBEPHTE, YTO CTATUCTUYCCKUX BBIOPOCOB HE
HaO0JIF0JaeTCs ¥ IOCMOTPHUTE HA HOBBIC "UMCTHIC" TaHHBIC.

X <- X[-ind]

y <- y[-ind]

1. Peanuzanusn KPUTECPUEB ONIPECIACJICHUSA BblﬁpOCOB B CTATHCTHYECKOM NmakeTe R

Tect I'paddca_— 3TO CTAaTHCTUYECKHHA TECT, KOTOPBIA MOXHO HCIIOJIb30BATh JUIS BBISBIICHHS
HaJIM4YUs BEIOPOCOB B HA0Ope NaHHBIX. YTOOBI MCIIONIB30BATh 3TOT TECT, HAOOP MaHHBIX JOJDKECH
UMETh PUMEPHO HOPMAIBHOE PaclpeielieHHe K UMETh He MeHee 7 HaOJII0ICHHI.

Jlns BeimonHeHust Tecta ['pabbca B R ucmomb3yercst ¢ynkims grubbs.test{ outliers}. Hynesas
TUIIOTE3a: B JAHHBIX HET BBIOPOCOB.

[Tpumep:

library(outliers)

data <- c(5, 14, 15, 15, 14, 13, 19, 17, 16, 20, 22, 8, 21, 28, 11, 9, 29, 40)

grubbs.test(data)

Grubbs test for one outlier
data: data
G =2.65990, U = 0.55935, p-value = 0.02398

alternative hypothesis: highest value 40 is an outlier

Tax kak, monyueHHoe 3HadeHue p-value = 0.02398<0.05, HyneByro runore3y oTBepraem, BEIOPOCHI
MPUCYTCTBYIOT B JaHHBIX. /{enaeM BbIBOJI, UTO MakcuManbHoe 3HadeHue 40 sBseTcsi BRBIOPOCOM.

Ecau Ob1 BMECTO 3TOr0O MBI XOTEIU MMPOBECPUTH, ABJIACTCA JIX HAUMCHBIICC 3HAYCHUC «5» BBI6p0COM,
TO:

grubbs.test(data, opposite= TRUE )



Grubbs test for one outlier

data: data
G =1.4879, U =0.8621, p-value =1
alternative hypothesis: lowest value 5 is an outlier

Hyneryro runoresy npuanMaeM. MUHUMalIbHOE 3HaUEHUE «5)» HE SIBISETCS BEHIOPOCOM.
[Ipeanonoxum, 4TO y Hac €CTh JBa OOJIBIIMX 3HAYCHHS HA OJHOM KOHIIe HaOopa JaHHbIX: 40 u 42.
qTO6bI IIPOBCPHUTDH, SABJIAIOTCA JIN 063, O9THUX 3HAYCHUSA BLI6pOC21MI/I, MbI MOTJIN 6LI BBITIOJIHUTH TECT
I'paG6ca u ykazarp, uto type=20:

data <- c(5, 14, 15, 15, 14, 13, 19, 17, 16, 20, 22, 8, 21, 28, 11, 9, 29, 40, 42)

grubbs.test(data, type=20)

Grubbs test for two outliers

data: data

U =0.38111, p-value =0.01195

alternative hypothesis: highest values 40, 42 are outliers

3nauenue p Ttecra cocrasiaser 0.01195. IMockonpky 310 Menbuie 0,05, OTKIOHSIEM HYJIEBYIO
THIIOTE3Y U JIeJIaeM BBIBOJI, uTO 3HaueHus 40 1 42 sBIISIOTCS BHIOpOCAMHU.

WHorna 3HaueHMsl, KOTOpble OTOOPaXKAIOTCS KaK BBIOPOCHI B HAOOpax JaHHBIX, SABJISIFOTCSA MPOCTO
OIleYaTKaMH, C/IEJTaHHBIMU YE€JIOBEKOM IIpH BBOJIE JaHHbIX. BepHuTech n yOoeauTech, 4To 3HaUE€HUE
ObUIO BBEJICHO IPABUIIBHO, IIPEXK/IE YEM IPUHUMATh KaKnue-JIn00 JajdbHEHIINEe PEeLICHNUS.

Ecnu BBIOpOC OKa)keTCsl pe3ybTaToM OINEeYaTKH MM OIIMOKHM BBOJA JAHHBIX, BBl MOXKETE PEIIUTh
IIPUCBOUTH €EMY HOBOE 3HaUEHHE, HAlIpUMEp, CpeHee 3HaU€HUE WM MeiMaHy Habopa JaHHBIX.
Ecnu 3HaueHue sBISAETCS UCTHUHHBIM BBIOPOCOM, Bbl MOXETE YAAJIUTh €ro, €CIU OHO OKaXKeT
3HAYUTENIbHOE BIIMSHME HAa OOIINN aHaIM3.

POuiabTp XoMueuas

Jlpyroit MeToJl, U3BECTHBIA KaK GUIbTp X3MIeNs, 3aKJII0YaeTcss B TOM, YTOOBI pacCMaTpUBATh Kak
BbIOPOCHI 3HaUEHMsI BHE MHTEpBAJIa, KOTOpbIE (POPMUPYIOTCS MEIUAHHBIM 3HaYEHHUEM IUIFOC-MUHYC
3 MeauaHbl a0COMIOTHBIX OTKIOHeHU# (MAD):

| = [median - 3 * MAD; median + 3 * MAD]

B xotoppix MAD — 3T0 MeauaHHOe abCONIOTHOE OTKJIOHEHHWE M ONpeeseTcs Kak MeauaHa
a0COJIIOTHBIX OTKJIOHEHUH OT MEANAHbI JaHHBIX:

MAD = median(|X; — X|)

Jlnist TOro MeTojia CHavasla ycTaHaBJIMBAaEM Ipeesbl HHTepBaia ¢ nmomouibio GyHkuuid median() u
mad() Ha mpumepe:
x=rnorm(seq(1,500),23,1)
boxplot(x)
summary(x)
Min. 1st Qu. Median Mean 3rd Qu. Max.



19.81 22.36 23.04 23.04 23.72 25.96

lower_bound <- median(x) - 3 * mad(x, constant=1)
lower_bound

[1] 21.02341

upper_bound <- median(x) + 3 * mad(x, constant=1)
upper_bound [1] 25.06453

Bce wnabmomenmss menwine 21.02343 u Oombme 25.06453 OyayT paccMaTpuBaThCsA Kak
MOTEHIMaIbHbIE BBIOpOoCchl. Homepa cTpok HaOmioneHWil 3a mpeaeraMyd WHTEpBala 3aT€M MOTYT
ObITh n3BJIeYeHkl ¢ nmomolsio ¢pynkiuu Which(). Cornacao ¢puisTpy Xomrens, 11 HEPEMEHHOM X
ecTh 21 MoTeHIMANBHBIX BRIOpOCA.

3aganme 3. Crarucruyeckas o0padOTKa JaHHBIX: MOACYET ONMUCATEJbHBIX CTATUCTHK.
3akoHbI pacnpe/e/ieHNsi: TeHepanus NMocJae0BaTeJIbHOCTeH, rpaduyecKoe npeacTaBjieHue.

1. 3arpy3ute Tabnuiy nanabsix (datasets) NMES1988 c caiita:
https://vincentarelbundock.github.io/Rdatasets/datasets.html

2. OTkpoiiTe Tabnuiy qaHHbIX B mporpamme RStudio.
IIpumep:

—nn

data=read.csv("C:/Mou nokymentsl/Mapuna/ NMES1988.csv", sep=",", dec=".")

OpeiiMm ganHbIX coxepxkut 4406 Habmogenuilt mo 19 nepemennniM. Mcmonb3dyem Juis aHanusa
TOJIBKO CJIEIYIOIINE NTEPEMEHHBIE:

Visits - KonmruecTBo mocenieHunii kabuHera Bpaya.

health - ®axtop, yka3biBaOIIMi Ha CAMOOLICHKY COCTOSHHSI 370pOBbs; YpOBHH "poor",
"average"(3TasionHas kareropus), "excellent".

chronic - KonruecTBO XpOHUYECKHX COCTOSIHUIA.

adl - dakrop, yka3pIBaIOIINH, €CTh JIU y YEJIOBEKAa COCTOSHHE, OTPaHMYMBAIOIICE MMOBCEIHEBHYIO
nesitenbHOCTh ("limited") wnm Het ("normal”).

region - ®akrop - obnacTh npoXkuBaHus; ypoBHH: northeast, midwest, west, other.

age - Bo3pacr B rogax (pasnenenssiii Ha 10).

gender - ®akTop, yKa3bIBArOLIHIA Ha TOJI.

married — dakTop: YenoBeK KeHAT?

school - KonmuectBo et 00y4eHwus..

income - moxox B 10000 mosmapos CIIIA.

employed — ®akTop: paboTaet Jin YyenoBeK?

insurance — ®akTop: 3aCTPaxOBaHO JIU (PU3NIECKOE JIUIO YACTHOU CTPAXOBKOWM?

1. HUcnonw3yiite ¢yukuuio describe{psych} nans pacuera omnucaTenbHOW CTATUCTUKU
noKasarteJs Visits, IpeBapuTeNbHO 3arpy3HB MaKeT.

IIpumep:
install.packages("psych") #3arpy3ka nakera
library("psych") #akTuBusanus nmakera



describe(mtcars$disp) # pacder onucaTeaTbHBIX CTATHCTHK
2. PaccunTaiite 3HaueHus1 K03()OUIUECHTOB KPYTOCTH U ACUMMETPHUH JUISI [TOKA3aTeNs Visits.

IIpumep:

install.packages("moments") # 3arpy3ka makera
library(moments) # akTuBu3anus nakera

kurtosis(mtcars$mpg) # ko3 PpuIIHEeHTOB KPYTOCTH HITH IKCIECC
skewness(mtcars$mpg) # ko3P PUIHEHTOB aCHMMETPHUU

3. IlpoBepbTe KOJMYECTBEHHBIC JIAaHHBIE HA HOPMAJIBHOCTh pacmpeaeneHus (QpyHKIus
shapiro.test()).

ITpumep:
shapiro.test(trees$Girth) # 11 ogHOTO TIOKA3aTEIISI
sapply(trees,shapiro.test) # s Tabnub!

4. TloctpoliTe TUCTOTpaMMYy ITOKA3aTels Visits ¢ KpUBOW IUIOTHOCTH pacIipeieICHusI.

[Tpumep:
X <- rnorm(n = 50, mean = 15, sd = 5)# co3ganu HOpMAIBHO pacIpeieICHHYIO BEIOOPKY
hist(X, breaks = 20, freq = FALSE, col = "lightblue”,
xlab = "l[lepemennas X", ylab = "[InotHOoCTh BeposiTHOCTH",
main = "T'ucTorpamMmma, COBMEIICHHAs! C KPUBOU TUIOTHOCTH')
lines(density(X), col = "red", lwd = 2)

5. PaccuuTaiiTe KOJIMYECTBO MYXYMH U JKCHIINH B BEIOOpKE. PaccuuTaiite cpenHee 3Ha4eHUE
(mean) u CTaHIAPTHYIO OMIMOKY CPEIHETO IS MMOKa3aTess Visits.

SE= sd(x)/ sqrt (length(x)),
T.C., CTaHAAPTHAaA omuoKa CpCAHCTO0 €CTh CTAHAAPTHOC OTKJIOHCHUC (Sd), ACJIICHHOC Ha KOPCHb
KBa,Z[paTHLIfI U3 KOJINYECTBA 3JICMCHTOB B BLI60pKe.

6. PaccuuTaiiTe MequaHHOE 3HaYCHHME U KBApTUIIH JUISI TOKa3aTens visits (summary).
7. PaccuumtaiiTe MeaMaHHbIE 3HAYECHHUS] M KBAPTIJIM JUISI KOJMYECTBEHHBIX JTAHHBIX OTJIEIHHO
JUTSE MY>)KYUH ¥ JKEHIIHH.

ITpumep:
tapply(data$visits, INDEX = data$gender, FUN= summary)

8. TlocrtpoiiTe quarpaMmy pazmaxa KOJUYECTBa MOCELIEHUH 1O MOIy.

boxplot(data$visits~data$gender, main="visits")
JlnarpaMMbl pa3MaxoB, WIH "SIIMKH ¢ ycamMu'", MOJYy4YWJIM CBOE HA3BaHUE 33 XapaKTEpPHBIM BUA:
TOYKY WJIH JUHHUIO, COOTBETCTBYIOIIYIO MEIMAaHE WM CpeAaHed apu(MeTHUecKoi, OKpyxaer
NpsAMOYTONbHUK ("S1IUK"), IJMHA KOTOPOTrO COOTBETCTBYET OJHOMY M3 MOKa3aTenel pa3dpoca uiu
TOYHOCTH OLCHKU I'CHEPAJTIBbHOI'0O IapamMeTpa. JIOHOJ'IHI/ITeJ'IBHO OT 3TOIr0 MpPAMOYTOJIbHUKA OTXOIAT
"yCchI'", Tak)Ke COOTBETCTBYIOIIHME IO JJIMHE OJHOMY M3 IOKa3aTeleil pa3dpoca WM TOYHOCTH.
I'paduku 5TOro TUHa OYEHb MOMYJSPHBI, IOCKOJbKY TIO3BOJSIOT JaThb OYE€Hb MOJHYIO
CTaTUCTUYECKYIO XapaKTEPUCTUKY aHAIM3UPYEMOM COBOKYNHOCTH. Kpome Toro, nmarpammsl
pa3mMaxa MOKHO MCIIOJIb30BaTh JUIs BU3yaJIbHOM HKCIPECC-OLEHKH Pa3HHUIbI MEXy IByMs U Oosee



rpynmnaMu (Harmpumep, MeXIy JataMu 0TOopa mpob, SKCIEpPUMEHTAIbHBIMU PYMIIaMH, y4aCTKaMU
IIPOCTPAHCTBA, U T.IL.).

Bepxuuii "yc" mpoctupaercs oT BepXHEW rpaHUIbl "sSmuka' A0 HauOOJBIIEro BHIOOPOYHOTO
3HAUeHUs, Haxojsmerocs B mnpeaenax paccrosaust 1.5*MKP ot 31Ol rpaHuibl. AHAJIOTHYHO,
HIDKHUR "yc" mpocTUpaeTcss OT HIKHEW TpaHHIbl "SMmMKa" 10 HAaWMEHBIIETO BBIOOPOYHOTO
3HAYCHMsI, Haxozsmerocss B npeaenax paccrosauss 1.5*MKP ot stoit rpanunel. JInuHy maHHOTO
untepBana (t.e. 1.5*MKP) M0OXHO M3MEHHUTH MPHU MOMOIIM apryMeHTa range GyHkiuu boxplot().
HaGmronenus, Haxopsmmecss 3a mnpeaenamu "ycoB", MOTEHIIMAIBHO MOTYT OBITH BBIOPOCAMH.
Opnako Bcerja cielyeT BHUMATeIbHO OTHOCUTHCS K TAKOMY POJia HeCTaHAApTHBIM HAOIIOICHUSIM -
OHM BIIOJIHE MOTYT OKa3aTbCs "HOPMAaJbHBIMU'" JUJISI UCCIIENYEMOM COBOKYITHOCTH, M TO3TOMY HE
JOJDKHBI YIAIATHCS U3 aHau3a 0€3 TOMOTHUTEIFHOTO PACCIISOBAHMS IPUYHUH UX TTOSBIICHHMSL.

9. PaccumTaiiTe MeAWaHHBIE 3HAYCHHUs TIOKa3aTellsd Visits Mo JAByM QakTopam, OJHH U3
KOTOPBIX ToJ1 (gender).

[Tpumep:
tapply(data$visits, INDEX = list(data$gender,data$health), FUN= median)

10. Co3pnaiite CTONIOMKOBBIC AMAarpaMMBbl Ha OCHOBE MEIMAaHHBIX 3HAYCHUH MOKa3aTesiel Visits
no gender u region.

IIpumepsl:

medians = tapply(data$visits, list(data$gender,data$insurance), median)

barplot(medians, beside = TRUE, col = topo.colors(2),
legend.text = rownames(means), xlab = "Crpaxoska”, ylab="Meauana”, main= "Ko-Ba
mocereHuii”)
PaCCMOTpI/IM IMPpUMCP IIOCTPOCHUSA AUArpaMMbI, I'IC CTOJ'I6I_IBI CTPYIIIMPOBAHBI B COOTBETCTBHUU C
YPOBHSAMH KaKOTo-110o0 (axropa.
barplot(medians, beside = FALSE, col = topo.colors(4), xlab = "CrpaxoBka", legend.text =
rownames(means),main="Meaunana nmocemnieHuii" }# cTosOMKOBas AMarpaMma ¢ HaKOIJICHUEM
MosxHO 10OaBUTH «YChI» Ha TpaduK:
se=tapply(data$visits, list(data$gender,datasinsurance), SE);se
b=barplot(means, beside = TRUE, col = topo.colors(2),ylim=c(0,10),
legend.text = rownames(means), xlab = "Ctpaxoska", main="CpeaHee K0JI-BO MOCEIICHHUI"")
arrows(b, means+se, b, means-se, angle = 90, code = 3, length = 0.05)

11. PaccuuTaiiTe MenaHHOE 3HAYEHUE BO3pacTa MO KaTeropusM Mokasarens married mo Bcei
BBIOOpKE M OT/AEIBHO JJIsI MY)KYHH W JKCHIIMH. BU3yanu3upyiite pe3ysnbTaT ¢ MOMOIIBIO
¢yskuu barplot.

3ananmue 4. [IpuMeHeHUe CTATHCTHYECKUX KPUTEPUEB
1. Ortkpoiite Tabauiy nanHbeix Uni.csv (pe3ysbTaThl 110 aHAIU3Y KPOBH Y MYKUHH H YKCHIIWH,
IIPOXKUBAIOLINX B 4-X paiioHax P®).
Uni=read.csv("C:/Mowu gokymentsl/Uni.csv", sep=";", dec="," )
View(Uni)



2. B rabaume Uni ymanure CTpOKH ¢ MPOMYIICHHBIMU 3HAUYCHUAMHM ((YHKITUSA na.omit).

3. C mnomompto kpurepuss IHanmmpo-Yunka (¢pyHkums shapiro.test) mnpoBepbTe Ha
HOpPMaJIbHOCTB pacrpeaeneHus nokasarens TTG.

4. C nomompto kputepusi Konmoroposa-CmmupHoBa (ks.test) mpoBepbTe NpUHAATIEKHOCTH
nokaszareinsi Age K HOpMaJIbHOMY BHJy Paclpe/ieieHuUs.

5. Jns rpynmsl mokasarteneii Ferritin, VitD, B12, Kreatinin, Cholesterin mposepky Ha
HOPMAaJIbHOCTb MPOBEIUTE CIEAYIOLUIMM 00pa3oM:

sapply(data.frame(Uni$Ferritin,Uni$VitD,Uni$B12,Uni$Kreatinin,Uni$Cholesterin),
shapiro.test)

6. IloctpoiiTe TrHCTOrpaMMBl C HAJIOKEHHEM KpPUBOW IUIOTHOCTU pACHpEACICHUS IS
KOJIMYECTBEHHBIX ITOKA3ATEIIEH.

7. PaccuutaiiTe MenuaHHblE 3HAYEHHS U COOTBETCTBYIOIIME JIOBEPUTENIbHbIE HHTEPBAJIbI
[Q1,Q3] Amst Bcex KOMMUYECTBEHHBIX MMOKa3aTesel 1Mo BCeil BEIOOPKE.

8. Paccunraiite MenuaHHble 3HA4YEHHs KOJMYECTBEHHBIX IIOKa3aTele IO KaTeropusim
nokasareneit Sex u District (o 1Bym ¢akTopam 0 HOBPEMEHHO).

9. TocrpoiiTe CTONOMKOBBIE TUArPAMMBI JJIsl KOJMYECTBEHHBIX IMOKa3aTee MO KaTeropHsM
nokasareneit Sex u District (o aBym ¢akTopaM 0IHOBPEMEHHO).

10. [TpeoOpasyiiTe moka3aTens AJe B KaTeTOpHaIbHBIN corflacHO Kinaccudukanmm BO3:

18-44 — MoIOIOCTE;

45-59 — cpenHuii Bo3pacr;

60-74 — MOXHWIION YEIOBEK;

75-90 — crapueckuii BO3pacT;

90+ — HONrOXXKUTEND.

[Ipumep:

Agel=cut(x, breaks=c(0,10,50), labels=c(“A”,”B”))

BexTtop 3nauenuii ot 0 1o 50 pazbuBaem Ha 1Ba MHTEpBaJia, MpucBanBaeM ums A u B.

11. PaccumTaiiTe KOJIMYECTBO 4YEJIOBEK B Ka)KJOW BO3PACTHOW TIpyMIe, CKOJIbKO CPEeau HHUX
MYXYUH U )KECHIIWH. BU3yanu3zupyire pe3yabTarhl.

12. Co3pnaiiTe BEKTOp CO CPeTHUMH 3HAUEHUSAMH HPOJIOJIKUTEIBHOCTH JKU3HU M0 pecrnyOsInKaM
KaBkaza (Bkmtoyast ApIrero):
rosstat <-c(79.42, 75.83, 74.16, 73.91, 73.82, 73.06, 72.01)

13. IIpoBepbTe BEKTOP Ha HOPMAIBHOCTH pacIpe/leeHusl.

14. 3anyctute OJHOBBIOOPOUHBIM t-T€CT, yKa3aB B IapameTpe MU - cpelHee 3HauyeHHe
OKHMJIaeMOTo Bo3pacta >ku3HM 10 Poccum paHoe 70.93. Onummre MNOTy4YEeHHbBIE
pE3yJIbTaTHI.

15. HyxHO y3HaTh, OTJIMYAETCS JIM YPOXKAHHOCTh KapTodes Ha ceBepe U Ha tore peruona. J{us
3TOro, cobpanu nanusle ¢ 40 pepmepckux xo3sicTB: 20 U3 KOTOPHIX pacrlojarajuch Ha
cesepe u chopmupoBanu BbiOOpKy "North", a ocrampabie 20 - Ha rore, copMHUpOBaB
BbIOOpKY "South".

North <- ¢(122, 150, 136, 129, 169, 158, 132, 162, 143, 179, 139, 193, 155, 160, 165, 149, 173,
173, 141, 166)
South <- ¢(170, 163, 178, 150, 166, 142, 157, 149, 151, 164, 163, 161, 159, 139, 180, 155, 144,
139, 151, 160)

16. [TpoBepbTe MaHHBIE HA HOPMATBHOCTH PaCIIpeIeICHUSI.



17. IlpoBenuTte NBYBHIOOPOYHBINA t-TECT ISl CPAaBHEHUS JBYX HE3aBHCHUMBIX BbIOOpOK North u
South.

Onummre noydeHHbIC PE3yIbTaTHI.

18. O6benuHUTE BRIOOPKH B TAOJIMILY U TOCTPOUTE AUArpaMMy pa3maxa.

19. /lnst mpoBepKH KOTHUTHBHBIX CIIOCOOHOCTEH TpyIme Jitojeidl ObUTH BBIJAHBI JIOTHUECKUE
3aJaHus 70 M TOCTe MPOXOXKIEHHsI Kypca oOydeHus. HyxHO ¢ TOMOIIbIO KpUTEpHUs
CrproficHTa ISl 3aBUCHMBIX BBIOOPOK TPOBEPUTH 3HAYUMOCTH Pa3IMUYUil pPE3yIbTaTOB
(BpeMmsi BBITIOJIHCHHS 3a]JaHUT ).

do=c(25,23,28,29,35,31,24,24,38,26,20)
posle=c(22,25,23,22,30,27,20,19,32,25,19)
Onummre noydeHHbIC PE3yIbTaTHI.

5.2 llpuMeps! 3aJaHuii 11 BHINOJHEHUS] KOHTPOJIbHBIX padoT

3aganne 9. CtaTHCTHYECKHIT aHAJIN3 THHAMHUKH.
AHanu3 SKOHOMUYECKON JUHAMHUKH: UCCIEA0BaTh IMHAMHKY LIEH HA IPOIYKThI MUTAHUS: MOJIOKO,
pactutenbHoe Macio W u€pHblil yaii B P®. [lpoBecTn aHanu3 TEHAEHUUH, YCTOMYMBOCTH M
CTAalMOHAPHOCTHU, IOCTPOUTH aJICKBATHYIO MOJEIb.

3.1 Koppenayusa
- Monoxko: Cniupmen: 0.999, Kengamn: 0.995

> cor.test(year, milk, method = "spearman")

Spearman'’s rank correlation rho

data: year and milk

S =2, p-value < 2.2e-16

alternative hypothesis: true rho is not equal to 0
sample estimates:

rho

0.9994527

> cor.test(year, milk, method = "kendall")
Kendall's rank correlation tau

data: year and milk

T =377, p-value < 2.2e-16

alternative hypothesis: true tau is not equal to 0
sample estimates:

tau

0.994709

- Macno: Crimpmen: 0.975, Kenpamr: 0.884
> cor.test(year, oil, method = "spearman”)
Spearman'’s rank correlation rho



data: year and oil

S =90, p-value = 8.66e-09

alternative hypothesis: true rho is not equal to 0
sample estimates:

rho

0.9753695

> cor.test(year, oil, method = "kendall™)
Kendall's rank correlation tau

data: year and oil

T = 356, p-value < 2.2e-16

alternative hypothesis: true tau is not equal to 0
sample estimates:

tau

0.8835979

- Yépuprii vait: Crmpmen: 0.989, Kengamr: 0.963
> cor.test(year, tea, method = "spearman™)

Spearman'’s rank correlation rho

data: year and tea

S =40, p-value < 2.2e-16

alternative hypothesis: true rho is not equal to 0
sample estimates:

rho

0.9890531

> cor.test(year, tea, method = "kendall™)
Kendall's rank correlation tau

data: year and tea

T =371, p-value < 2.2e-16

alternative hypothesis: true tau is not equal to 0
sample estimates:

tau

0.962963

Bce Tpu mpoaykTa 1EMOHCTPUPYIOT YCTOMUYUBBIN POCT LIEH 110 BPEMEHHU.
1. ACF (ABToKoppeasinnoHHasi PYHKIIHS)

acf(milk, lag.max = 14, main = "ACF milk")
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acf(oil, lag.max = 14, main = "ACF oil")

ACF oil
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acf(tea, lag.max = 14, main = "ACF black tea")

ACF black tea

ACF
. 0.
A

Lag

ACF st Bcex Tpéx psiioB MOKa3bIBae€T MEUICHHOE YObIBAHUE aBTOKOPPEISIIHIA, YTO YKa3bIBa€T HA
HaJIM4YMe TPEHa U HECTAIIHOHAPHOCTb.
2. JluHeliHbIEe MOJEJH

Momnoko: R* = 0.956, poct ~2.12 py6/ron



> milk_model <- Im(milk ~ year)
> summary(milk_model)

Call:
Im(formula = milk ~ year)

Residuals:

Min  1Q Median 3Q Max

-5.5185 -2.5485 -0.8885 2.8278 7.5223

Coefficients:

Estimate Std. Error t value Pr(>|t|)

(Intercept) -4.228e+03 1.787e+02 -23.66 <2e-16 ***
year 2.120e+00 8.916e-02 23.78 <2e-16 ***

Signif. codes: 0 “***”0.001 “*** 0.01 “*>0.05 0.1 ‘"1

Residual standard error: 3.811 on 26 degrees of freedom
Multiple R-squared: 0.956, Adjusted R-squared: 0.9543
F-statistic: 565.4 on 1 and 26 DF, p-value: < 2.2e-16

I'paduk TpeHma0B

> plot(year, milk, col = "blue”, pch = 16, main = "Milk Trend")
> lines(year, milk_model$fitted.values, col = "red", Iwd = 2)

Milk Trend
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Macno: R? = 0.936, poct ~4.01 py6/ron

> oil_model <- Im(oil ~ year)
> summary(oil_model)

Call:
Im(formula = oil ~ year)



Residuals:
Min 1Q Median 3Q Max
-14.8629 -6.9247 -0.7562 2.0468 20.9298
Coefficients:
Estimate Std. Error t value Pr(>[t])
(Intercept) -7998.775 413.002 -19.37 <2e-16 ***
year 4.014 0.206 19.48 <2e-16 ***

Signif. codes: 0 “***”(0.001 “*** 0.01 “*> 0.05°.> 0.1 *’ 1

Residual standard error: 8.807 on 26 degrees of freedom
Multiple R-squared: 0.9359, Adjusted R-squared: 0.9334
F-statistic: 379.6 on 1 and 26 DF, p-value: < 2.2e-16

I'padpux TpeHa0B

> plot(year, oil, col = "darkgreen™, pch = 16, main = "Oil Trend")
> lines(year, oil_model$fitted.values, col = "red", lwd = 2)

Qil Trend
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Yépnnlit yait: R? = 0.853, poct ~26.74 py6/ron

3. JIuHeliHbIe MOJIEJIH
> tea_model <- Im(tea ~ year)
> summary(tea_model)

Call:
Im(formula = tea ~ year)
Residuals:
Min  1Q Median 3Q Max
-112.76 -74.44 -24.62 29.40 181.13

Coefficients:
Estimate Std. Error t value Pr(>t|)
(Intercept) -53331.588 4367.957 -12.21 2.85e-12 ***



year 26.741 2179 12.27 2.55e-12 ***

Signif. codes: 0 “****0.001 “*** 0.01 “*> 0.05 0.1 *’ 1
Residual standard error: 93.14 on 26 degrees of freedom
Multiple R-squared: 0.8528, Adjusted R-squared: 0.8471
F-statistic: 150.6 on 1 and 26 DF, p-value: 2.547e-12

> # I'paduk TpeHI0B
> plot(year, tea, col = "purple”, pch = 16, main = "Black Tea Trend")
> lines(year, tea_model$fitted.values, col = "red", lwd = 2)

Black Tea Trend
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Bce mozaenu 3HaunMbl, K03(GUIHEHTHI HHTEPIPETUPYEMbI, TCHCHIIUS YCTOWYHBA.
3. ACF ocrarkos

> acf(milk_model$residuals, lag.max = 14, main = "ACF Residuals - Milk")

ACF Residuals - Moloko

1.0

ACF
) 0.5
I

0.0

-0.5

Lag

> acf(oil_model$residuals, lag.max = 14, main = "ACF Residuals - Oil")



ACF Residuals - Maslo

Lag

> acf(tea_model$residuals, lag.max = 14, main = "ACF Residuals - Black Tea")

ACF Residuals - Chyornyy chay

0.8
1

ACF

0.0
1

-0.4
!

Lag

Fpa(l)I/IKI/I ACF ocraTkoB noka3bIBaloT OTCYTCTBHC 3HAYHNMBIX aBTOKOppeHHHI/Iﬁ, 4TO IMOATBCPIKIAACT
aJIeKBaTHOCTb MOJETICH.

4. Tect Juxku-®yaiaepa (ADF)

- Mosoxko: p-value = 0.987
> adf.test(milk, alternative = "stationary")

Augmented Dickey-Fuller Test

data: milk

Dickey-Fuller = -1.4139, Lag order = 3, p-value = 0.7968
alternative hypothesis: stationary

- Macmno: p-value = 0.999
> adf.test(oil, alternative = "stationary")

Augmented Dickey-Fuller Test

data: oil

Dickey-Fuller = -2.819, Lag order = 3, p-value = 0.2592
alternative hypothesis: stationary



- Yépuerii yaii: p-value = 0.998
> adf.test(tea, alternative = "stationary")

Augmented Dickey-Fuller Test

data: tea

Dickey-Fuller = -0.30624, Lag order = 3, p-value = 0.9836
alternative hypothesis: stationary

Bce psasl Hecranmonapusie. Jaxe ¢ yaerom tpenaa, p-value >> 0.05.
5. CkoJub3silee cpeaHee 0cTaTkoB U TecT ADF

Henaem cronv3zaugee cpednee ocmamros, ymoowl:
- Ilposepumu, ycmpanun 1u mpeno HeCmayuoHapHOCmb,
- Vsuodems ckpvimoie yuxnvl unu cmpykmypol,
- Ilosvicums 3¢ppexmusrnocmo ADF-mecma na ycmouuusocms nogedeHus 8pemeHHo20 paoa.

Moutoko (Milk):

ADF-cratucruka: -0.727

p-value: 0.840

Ckomnp3siiee cpeHee He SBISIETCS CTallMOHAPHBIM

> analyze _smoothed_resid(milk, "Moloko")
[1] "ADF test for smoothed residuals: Moloko"

Augmented Dickey-Fuller Test
data: smoothed
Dickey-Fuller =0.31727, Lag order = 2, p-value = 0.99
alternative hypothesis: stationary

Ckonb3sllee cpegHee ocTaTkoB: milk

smoothed

Time

MacJio (oil):
ADF-craructuka: -0.050
p-value: 0.954



Cxonp3sniee cpeHee He ABISETCA CTallMOHAPHBIM

> analyze_smoothed_resid(oil, "Maslo™)

[1] "ADF test for smoothed residuals: Maslo"
Augmented Dickey-Fuller Test

data: smoothed

Dickey-Fuller = -1.6206, Lag order = 2, p-value = 0.7169

alternative hypothesis: stationary

Ckonb3ssiliee cpegHee ocTaTkoB: oil

smoothed
2

Time

Yépubiii vaii (black tea):

ADF-crarucruka: -3.459

p-value: 0.99

CKOJHBHHICC CpCAHEC HE ABJIACTCA CTAIUOHAPHBIM

> analyze_smoothed_resid(tea, "Chyornyy chay")

[1] "ADF test for smoothed residuals: Chyornyy chay"

Augmented Dickey-Fuller Test
data: smoothed

Dickey-Fuller = 0.73106, Lag order = 2, p-value = 0.99
alternative hypothesis: stationary

Ckonb3ssillee cpeaHee ocTtaTtkoB: black tea

50

smoothed

-50

Time



BriBoja o nmyHkTy 6:

° I[HSI MOJIOKA 1 MacCJjia CKOJB3AIICSC CPEAHEC HE ITOMOTIIO YCTPAHUTh HECTAIITMOHAPHOCTD.

° I[HSI ‘lépHOFO yasg — CKOJIB3AIICC CPCAHCC OKa3aJ0Ch CTAlHOHAPHBLIM, YTO MOXCT

yKa3bIBaTh Ha 00JIee BRIPAKEHHYIO KPATKOCPOUHYIO CTAOMIBHOCTh B U3MEHEHHSIX TPEH/A.

3ananue 10. Moaem TMHAMUKH CTALIMOHAPHBIX BPEMEHHbIX Psi/IOB
Ananuz gunancosvix oannvix — epemennozo psoa «Close» axyuit KMAZ
Koaddurnment koppensuun Cnupmena = 0.8966845 — ectp TeHaeHIIHS.
Koaddurment koppensuun Kenganna = 0.7367455 — xonebaHus mepuogndecKue.
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Ha Fpa(l)I/IKe BPEMCHHOT'O psAda MOKHO 3aMCTUTh, YTO TCHACHIIUA, XOTh U €CTh, HO OHAa HCKa>XCHaA.

Ha xopennorpamme MOKHO 3aMETUTh, YTO ABTOKOPPEISAIMOHHAS (QYHKIMS MEAJIEHHO YyOBIBaeT,

SHAYUT MOXKHO ITPEATIOIOKHNUTD, YTO PAJg HCCTaHHOHapHBIﬁ.

ITpoBens 6a30BbIif 1 pacmmpeHHbli TecT Auku-dynepa, MOKHO yOEIUTHCS B HECTALIMOHAPHOCTH

Psana.

> adfTest(kmaz,lags = 1) > adfTest(kmaz,lags = 1,type

Title: Title:

Augmented Dickey-Fuller Test

Test Results:
PARAMETER:
Lag Order: 1
STATISTIC:
Dickey-Fuller: 1.24
P VALUE:
0.9426

OreHka TMHEWHOTO TPEH/A!

Augmented Dickey-Fuller Test

Test Results:
PARAMETER:
Lag order: 1
STATISTIC:
Dickey-Fuller: -2.551
P VALUE:
0.3501

c('ct"))



Im(formula = kmaz ~ kmaz_time, method = "gr")
Residuals:

Min  1Q Median 3Q Max
-16.980 -9.090 -4.098 5.711 46.517

Coefficients:

Estimate Std. Error t value Pr(>|t])

(Intercept) 109.47481 3.03076 36.12 <2e-16 ***
kmaz_time 1.20034 0.06421 18.69 <2e-16 ***

Signif. codes: 0 “***>(0.001 “***0.01 “*> 0.05°.> 0.1 *’ 1

Residual standard error: 13.51 on 79 degrees of freedom
Multiple R-squared: 0.8156, Adjusted R-squared: 0.8133
F-statistic: 349.4 on 1 and 79 DF, p-value: < 2.2e-16

Tpenn otpaxaer 3akoHOMEPHOCTh Ha 82%. UTOOBI MOHATH, HACKOJIBKO MOJIENb JIMHEHHOTO TPeHIa
XOpol11a, MOXKEM IIPOAHATIU3UPOBATH €€ OCTaTKU.
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Hcxoaubie JaHHBbIE — KPACHBIH, CIJIa’KeHHbIE JaHHbIE - CHHU I

Jlanee, IpuBOAKUM pPsii K CTAMOHAPHOMY BUAY — K IEpBOM pasHOCTH. IIpoBepuB €€ paclumpeHHbIM
tectoM Juku-Pyiiepa, MOKHO CKa3aTh, YTO CKOPOCTh U3MEHEHUs LICHBI CTAal[MOHAPHA.

> adfTest(diff(kmaz, 1),lags = 1,¢type = c('ct’))# «llepBas pa3HOCTB» - OHa K€ CKOPOCTh —
CTalMOHapHAa

Title:
Augmented Dickey-Fuller Test
Test Results:
PARAMETER:
Lag Order: 1
STATISTIC:
Dickey-Fuller: -6.636
P VALUE:
0.01

Teneps Mbl Mokem ctpouth ARMA monens. CHavana mpoaHadu3upyeM OOBIYHYIO U YaCTHYIO
aBTOKOPPEISIIUOHHYIO (DYHKITHH:
Series diff(kmaz, 1)
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Partial ACF
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|

Lag

AHanM3 KOpeJUIOrpaMMbl YaCTHON aBTOKOPPEISAIIMOHHON (DYHKIIMH MO3BOJISET MPEOI0KUTh, YTO
nokazarenb AR = 1 unu 2. AHanu3 KOpEIorpaMMbl aBTOKOPPENSIIMOHHON (DYHKITUH MO3BOJISIET
MPEANONI0XKHUTb, YTO MokazaTenb MA = (.

[Tocne YHMCICHHBIX IKCIEPHUMEHTOB, MOXHO CKa3aTh, YTO M3 Bcex Mmozeneit, momens (1, 0, 2)
HanOoJIee aJeKBarHa.



arima(x = diff(kmaz, 1), order = c(1, 0, 2))

Coefficients:
arl  mal ma2 intercept
0.8434 -0.7491 -0.2509 1.2044
s.e. 0.0715 0.1332 0.1288 0.1915

sigma”2 estimated as 37.42: log likelihood = -259.43, aic =528.87

Mone.m, t(ll tBl tﬁl AlIC

(1,0,2) 11,8 5,6 1,9 528.87




	rpd123_0.pdf
	rpd123_2.pdf
	rpd123_4_0.pdf

