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1. HEJIX OCBOEHUA JUCHUATIITUHBI

1.

Ju—

lenp u3ydeHus NUCLMIUIMHBL OBJIAJECHUE METOJNOJOIMEH MHOTOMEPHOIO CTATUCTUYECKOIO aHaIN3a, WHCTPYMEHTAIbHBIMHU
cpeacTBaMH OOpabOTKH JAaHHBIX, HABBIKAMHU HCIIOIB30BAHHUS COBPEMEHHOTO MPOTPAMMHOIO OOecredeHHs Ul MOCTPOEHHS
MHOTOMEPHBIX MOJIEJIEN.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHHUIIIMHBI

IIK-6: CrnocofeH ocymiecTBJSAITh NMOMCK CTaTHCTH4YecKOi HHopManuH, ee NEPBUHYHYH 00paloTKy M MOATOTOBKY I
NPOBeJeHNs AHATUTHYECKUX HCCJIeIOBAHMI{, B TOM YHCJIe ¢ HCI0Ib30BAHUEM TeXHOJIOriii 001bIINX JAHHBIX

OIIK-3: CrnocoGeH O0CO3HAHHO NPHMEHATH MeTOAbl MATEMATHYECKOH W [eCKPHOTHBHOH CTATHCTHKH [ aHA/IHM3a
KOJIMYECTBEHHBIX JAHHBIX, B TOM YHCJI¢ C NPUMEHEHHEM HEOOXOAMMOH BBIYHCIMTEIBHOH TEXHHKH M CTAaHIAPTHBIX
KOMIIbIOTEPHBIX IIPOrPaMM, COAEP:KATEJbHO MHTEPNPETHPOBATh IOJYYCHHbIE pe3y/abTaTbl, I'OTOBUTh CTATHCTHYECKHUE
MaTepHabl /s J0KJIaA0B, My0JUKAINI U APYTHX AHAIMTHYECKHX MaTepHAJIOB

B pe3yjabTare OCBOCHUA TUCHUIIJINHBI 06y!{amumﬁcsl JOJIZKEH:

3HaTh:

METOBI MaTEMaTUIECKON U IECKPUNITHBHOMN CTAaTUCTUKH JIJIsl aHATU3a JaHHBIX (COOTHeceHO ¢ nHankaropom OIIK-3.1);
CHocoOBbl CHMXEHHUSI PasMEPHOCTH MCCIEIYEeMbIX MHOTOMEPHBIX MpPHU3HAKOB M 0TOOpa Haubosee MHPOPMATUBHBIX IOKa3aTenei
(cootHeceno ¢ unaukaropom [1K-6.1)

YMeThb:

COZIEp)KaTeIbHO HHTCPIPETHPOBATh PE3YyJIbTaThl pPacuyeToB M OOOCHOBBIBATH IOJNYYECHHBIE IIPH MOJCIMPOBAHUHM  BBIBOJBI,
UCIIONB30BaTh COBPEMEHHOE MNPOTrpaMMHOE OOECIeUeHHE IJIsI MOCTPOCHHMS MHOTOMEPHBIX MOJENEH (COOTHECEHO C WHIMKAaTOpPOM
OIIK-3.);

KPUTHYECKH OLIEHUBATH [TOJYYSHHbIE IPU MOAETHPOBAHUH Pe3ybTaThl (COOTHECEHO ¢ nHAnKaropom [1K-6.2)

Binagern:

METOJaMH MHOTOMEPHOTI'O aHAIN3a C HCHONb30BAHUEM CIICIMATM3UPOBAHHBIX IMPOTPAMMHBIX CPEACTB (COOTHECEHO C WHAMUKATOPOM
OIIK-3.3);
HHCTPYMEHTATBHBIMH CPEACTBAMH 00pabOTKM TaHHBIX (COOTHEeCeHO ¢ MHauKaropoM [1K-6.3)

3. CTPYKTYPA U COAEP KAHUE JTUCHUIIJIMHBI

Pa3nen 1. PerpeccuoHHBI aHATU3 M KJIaccH(PpuKaus.

Cemectp Yacos Komneren- Jureparypa

Ne HaumenoBanue Tembl / Bua 3ansitust
/ Kype HHH

Tema "[lepBuunas o0paboTka MaHHEIX'. MHOTOMEpHOE INPH3HAKOBOE
MPOCTPAHCTBO. MHOTOMEpHOE HOPMATbHOE paclpefencHue. MeTomasl
HMIKATHPOBAHUs NpU 00paboTKe KaueCTBEHHBIX Hpu3HakoB. IIpoGrema
Pa3MEpPHOCTU B MHOTOMEPHBIX METOJaX UCCIIEI0BAHMSL. JI1.1, JI11.2, JI1.3,
Craructudeckoe OLICHUBAHUE H  CpaBHEHHE MHOTOMEPHBIX. TIK-6, OTIK JI1.4,J12.1, J12.2,
TeHEpAIbHBIX COBOKYMHOCTEH. PacmpeneneHne W  XapakTEpUCTHKH -3 JI2.3,J12.4,J12.5,
MHOTOMEpHOM COBOKYITHOCTH. MHoromepHoe HOPMAITLHOE JI2.6,J12.7, J12.8
pactipeneneHue. CrarucTH4ecKue OLICHKH MHOTOMEPHOH
TEHEPAIbHOU COBOKYITHOCTH.

/ Jlex /

1.1

Tema "IlepBuynas o0paboTka maHHBIX". MHOrOMepHOE MPU3HAKOBOE
MPOCTPAHCTBO. MHOTOMEpHOE HOPMATBHOE paclpenesicHHe. MeTosl
MIKATHPOBAHUS NpU 00paboTKe KadeCTBEHHBIX Hpu3HakoB. IIpoGiema
Pa3sMEpPHOCTH B MHOTOMEPHBIX METO/IAX UCCIICJOBAHHS.

CrarucTHdeckoe  OICHMBaHWE W CpPaBHEHHE  MHOTOMEpPHBIX.
TeHEpaTbHBIX COBOKYIHOCTEH. Pacmpenmenenme W XapaKTepHCTUKH
MHOTOMEpPHOU COBOKYITHOCTH. MHoromepHoe HOPMAaJIbHOE
1.2 | pactipeneneHue. Craructuyeckue OIICHKH MHOTOMEpHOM 6 4
TeHepaTbHOH COBOKYITHOCTH.

Pat6ora B LibreOffice Calc, RStudio, STADIA.

3HAKOMCTBO C HCTOYHUKAMH JAHHBIX

baza nannpix [lenTpansHoro 6anka PO http://cbr.ru/hd_base/

baza craructrueckux maHHbIx https://rosstat.gov.ru/databases

Enunas MEKBEIOMCTBECHHAS HH(POPMAIIMOHHO-CTATHCTHYCCKAsT
cucrema https://www.fedstat.ru/ / J1ab /

JI1.1, JI1.2, JI1.3,

IIK-6, OIIK | JI1.4,J12.1,J12.2,
-3 J12.3,J12.4, J12.5,

JI2.6, JI2.8

Tema "IlepBuunas o0paboTka AaHHEIX'. MHOTOMEpHOE NPH3HAKOBOE JI1.1, J11.2, JI1.3,
1.3 |mpoctpancTBo. MHOromMepHoe HOpMallbHOE pacmpezeneHue. MeToabl 6 2 J1.4,J12.1, J12.2,
NIKATHPOBaHUS TpU 00pabOTKe KadyecTBEHHBIX MpHU3HAKOB. [Tpodiema JI2.3,J12.4, J12.5,

TK-6, OTIK




PasMCPHOCTH B MHOTOMCPHBIX METOAaX UCCIICJOBAHHA.

Craructrnyeckoe  OICHHBaHME W CpPaBHEHHE  MHOTOMEPHBIX.
TEHEepAIbHBIX COBOKYMHOCTEH. PacmpeneneHne W XapakTEpUCTHKH 2.6 2.8
MHOTOMEpPHOH COBOKYITHOCTH. MHuoromepHoe HOPMAaJIbHOE R
pactipeneneHue. CrarucTH4ecKue OIICHKHU MHOTOMEPHOU
TeHepaTbHOU COBOKYIHOCTH. / 1p /
Tema "KoppensuuoHHo-perpeccuonHblii ananu3". KoppensunoHHBINH 1.1 7112 7113
aHas. VHOCTpOCHI/Ie U HHTepHpeTanuus MOJEIH MHOKECTBEHHON TIK-6, OTIK | JI1.4. 12,1, J12.2,
1.4 |nuHeitHOW  perpeccuu. Panrosas koppensimusi.  Koppensuus 4 3 2.3 J12.4. 2.5
Kareropu30BaHHBIX IIEPEMEHHBIX. CTaTucTUYCCKUIA aHaIu3 AR
J12.6, J12.8
9KCIEPTHBIX OLeHOK. / JIek /
Tema "KoppensuumonHo-perpeccuoHHbld aHanu3". KoppensiuoHHBbIH
aHamu3. [locTpoeHWe W WHTEpHpETAlsi MOJESIA MHOKECTBEHHON
JIUHEHHOW  perpeccuu. PanroBas  koppemsinusa.  Koppemsanus
g}ziire(;[;pi(l):a;{:ezﬁlc MIEPEMEHHBIX. Craructuiyeckuit aHanu3 JIL1, JT1.2, 113,
. ) . IK-6, OIIK | JI1.4,J12.1, J12.2,
1.5 |Pabora B LibreOffice Calc, RStudio, STADIA. 4 3 2.3, J12.4. J12.5.
3HaKOMCTBO C HCTOYHUKAMH JaHHBIX: 12.6. 712.8
baza nannbix [lentpansHoro 6anka PO http://cbr.ru/hd base/ R
baza crarucTiueckux gaHHbIX https://rosstat.gov.ru/databases
Enunas Me)KBEJIOMCTBEHHAS “HPOPMAIIIOHHO-CTaTUCTUIECKAST
cucrema https://www.fedstat.ru/ / J1a6 /
Tema "KoppensuumonHo-perpeccuoHHblii aHanu3". KoppensiuoHHBbIH 1.1 711.2. 7113
aHATH3. vHOCTpOCHI/Ie W HHTEpHpETalysl MOJCIH MHOKXECTBEHHON TK-6, OTIK | J11.4. J12.1, J12.2.
1.6 |nWHEHHOW  perpeccHd. PanroBas  koppemsinusa.  Koppensanus 2 3 3. 2.4 712.5
KaTeropu30BaHHBIX MIePEMCHHBIX. Craructuieckuit aHaH3 A
J12.6, J12.8
9KCIEPTHBIX OleHOK. / [Ip /
Tema "/luckpumuHanTHeId aHanu3". IlocTpoeHne M HHTEpHpeTALHS JI.1, JI1.2, JI1.3,
MOJIENTM  JIMHEHHOTO  JUCKPUMHHAHTHOTO aHanu3a.  llomaroBsrii TIK-6, OIIK JI1.4,J12.1, JI12.2,
1.7 N . 4
JNUCKPUMHUHAHTHBIA aHanu3. OIlleHKa KayecTBa JIUCKPUMHHAHTHON -3 J12.3,J12.4, JI2.5,
¢ynkimn. / Jlek / JI2.6, J12.8
Tema "JluckpumuHanTHBIH aHanmu3". IlocTpoeHue M MHTEpHpeTays 11,112, 1.3
s MOZeNH  JIMHEHHOTO I[I/ICKpI/Ié\)/H/IHaHTHOFO aHanmm3a. HomarOBLn:I ) TIK-6, OTIK | J11.4. J12.1, J12.2.
. gx;iliilﬁxsluﬂaﬂmmn aHanu3. OueHka KayecTBa JUCKPUMHUHAHTHOM 3 2.3, 2.4, J12.5,
PaGora & RStudio, STADIA. / JIaG / 26,728
Tema "luckpumunantHeli aHanu3". [locTpoeHne W WHTEpIpeTarus JIL.1, J11.2, JI1.3,
MOJIETTM  JIMHEHHOTO  JUCKPUMHHAHTHOTO  aHanu3a.  llomaroBslii TIK-6, OTIK JI1.4,J12.1, J12.2,
1.9 N N 2
TUCKPUMHUHAHTHBIA aHanmu3. OIeHKa KadyecTBa AMCKPUMHUHAHTHON -3 JI2.3,J12.4, J12.5,
¢ynkuum. / Ip / J12.6, J12.8
Tema  "Knactepnsli — aHanus". Henapamerpuueckuii  ciryuait
knaccuukanuu 06e3 oO0ydeHus: KiacTepHblii aHanu3. PacctosHue
5 M 6 5 M JI.1, JI1.2, JI1.3,
MEXIYy OOBbEeKTaMu. epbl OMM30cTH MEXIy OOBEKTaMH. epbl TIK-6, OTIK | JI1.4. J12.1. J12.2.
1.10 | 61HM30CTH MEXIY KITaCTEPaMH. 6
-3 JI2.3,J12.4,J12.5,
Hepapxuyeckue KJIaCTeP-NPOLIELYPEI. Merton k-cpennux. 112.6. 2.8
Pacmienienue cmecell BEpOSITHOCTHBIX paclpeieneHuil. R
/ Jlex /
Tema  "Knacrepusiii  anammz". Hemnapamerpuueckuit  ciyvait
knaccupukanuu  6e3 oOydyeHus: KiacTepHBI aHamu3. PaccrosiHue
5 M 6 5 M JI1.1, JI1.2, J11.3,
MEXIYy OOBbEeKTaMu. epbl Onu30cTH  MeXIy OOBEKTaMH. epbl TIK-6, OTIK | JI1.4. 12,1, J12.2,
1.11 | 6IHM30CTH MEXAY KITaCTEPaMH. 6
-3 JI2.3,J12.4,J12.5,
Hepapxudeckue KJIaCTEP-NIPOLIE Ly PHI. Merton k-cpennux. 112.6. 2.8
Paciierienue cmeceil BEpOATHOCTHBIX paclpeleeHU. o
Pa6ora B RStudio, STADIA. / JIa6 /
Tema  "Knacrepnsiii  anammz". Henapamerpuueckuii  ciyvait
Knaccupukanuu  6e3 oOydeHMs: KiacTepHBIl aHamm3. PaccrosHue L1, J11.2, JT1.3,
L iy IV P o " , | TK-6,OTIK | JI1.4,J12.1,J12.2,
. MEXIY OOBEeKTaMu. epbl OMM30cTH MEXIy OOBEKTaMU. epbl 3 2.3, 2.4, J12.5,
OIM30CTH MEXIY KJIaCTepPaMHU.
J12.6, J12.8
Uepapxndeckue xnacrep-nponenypsl. Metox k-cpenaux. / IIp /
Tema "IlepBuynas o0paboTka maHHBIX". MHOrOMepHOE MPU3HAKOBOE
MPOCTPAHCTBO. MHOTOMEpHOE HOPMATBHOE paclpenesicHHe. MeTos
MIKATIPOBAHUS NPHU 00paboTKe Ka4eCTBEHHBIX Hpu3HaKoB. IIpoGiema JI1.1, J11.2, JI1.3,
113 Pa3MEpHOCTH B MHOTOMEPHBIX METO/1aX UCCIICIOBAHUS. 14 TIK-6, OIIK J11.4,J12.1, J12.2,
’ 3HaKOMCTBO C HMCTOYHHMKAMHU JaHHBIX: ba3a maHHbIX LleHTpambHOTO -3 J12.3,J12.4, JI2.5,
O6anxka P® http://cbr.ru/hd base/, baza crarmcTHUeckWx JTaHHBIX JI2.6, JI2.8

https://rosstat.gov.ru/databases, Enunaa MEXBEJOMCTBEHHAS
MHPOPMAIIMOHHO-CTaTUCTHYECKast cucTeMa https://www.fedstat.ru/




Pa6ora ¢ Koncynerant +/ Cp /

Tema "KoppensuumonHno-perpeccuonnsiii aHanus". KoppensiuoHHBbIH 1.1 711.2. 7113
AHaH3. VHOCTpOQHI/Ie W WHTepOpeTaluss MOJEITH MHOXECTBEHHON TIK-6, OTIK | J11.4. J12.1, J12.2.
1.14 | nuneiinoit  perpeccuu. PanroBas  koppemsiuus.  Koppensius 6 18 3 3. .4 J12.5
KaTeropu30BaHHBIX MEPEeMEHHBIX. CTarTuCTUYECKUH aHam3 P
J12.6, J12.8
9KCTIEPTHBIX orfeHok. / Cp/
Tema "luckpumunanTtHbll aHanu3". [locTpoeHne W WHTEpIpeTaus JIL.1, J11.2, JI1.3,
MOJIENTM  JIMHEHHOTO  JTUCKPUMHHAHTHOTO  aHanu3a.  llomaroBsrii TIK-6, OTIK JI1.4,J12.1, J12.2,
1.15 N N 6 22
MUCKPUMHUHAHTHBIA aHanmu3. OIeHKa KadyecTBa AMCKPHUMHUHAHTHON -3 JI2.3,J12.4, J12.5,
¢ynkun. / Cp/ J12.6, J12.8
Tema  "Knactepnsli — aHanus". Henapamerpuueckuii  ciryuai
knaccuukanuu 06e3 oO0ydeHus:: KiacTepHblid aHanu3. PaccTosHue
5 M 6 5 M JI.1, JI1.2, JI1.3,
MEXIY OOBbEeKTaMu. epbl OMM30cTH MEXIy OOBEKTaMH. epbl TIK-6, OTIK | JI1.4. J12.1. J12.2.
1.16 | 61HM30CTH MEXIY KITaCTEPaMH. 6 20
-3 JI2.3,J12.4,J12.5,
Hepapxuyeckue KJIaCTEP-NPOLIELYPEI. Merton k-cpennux. 112.6. 2.8
Pacmienienue cmeceil BEpOSITHOCTHBIX PaclpeieneHuil. R
/Cp/
Paznea 2. Cunxenne padmepnocTu. KommiiekcHbIi MHOTOMeEpHBIH aHATU3.
Ne HaumenoBanue Tembl / Bua 3ansatus Cemectp Yacos Kowneren- Jlutepartypa
/ Kype M
Tema "CHmkeHHe  pPasMEpPHOCTH  HUCCIEAYEMbIX  MHOTOMEPHBIX
Y, CoG JI1.1, J11.2, J11.3,
npu3HakoB". MeToJ TINMaBHBIX KOMIIOHEHT. COOCTBEHHbIE BEKTOpPHI U TIK-6, OTIK | JI1.4. J12.1, J12.2,
2.1 |coOcTBeHHBIE 3HAYCHWUS W WX HUCIONB30BaHUE JUIA TOJYYCHUS 6 2 3 2.3 J12.4. 2.5
MaTpunbl BeCOBBIX KoddduienToB. IlocTpoeHne m MHTEpHpeTanus L iy e
J12.6, J12.8
MOJIEJIN IVIABHBIX KOMITOHEHT. / JIek /
Tema "CHuxeHue  pasMEpPHOCTH  HUCCIEAYEMbIX  MHOTOMEPHBIX
npu3HakoB". MeToJl TIaBHBIX KOMITOHEHT. COOCTBEHHBIC BEKTOPHI U JI1.1, JI1.2, JI1.3,
29 COOCTBEHHBIE 3HAYEHWST H WX HWCHOJB30BaHWE JUIS MOMYYCHUS 6 4 TTK-6, OTIK JI1.4,J12.1, J12.2,
"~ |marpuisl BecoBeix kKo3(ddunmentoB. IlocTtpoeHre M HMHTEpIpeTalHs -3 JI2.3,J12.4,J12.5,
MOJIEJTH TJIaBHBIX KOMITOHEHT. JI12.6, JI2.8
Pabora B RStudio, STADIA. / JIa6 /
Tema "CHuKeHHE  Pa3MEPHOCTH  HCCIEAYEMBIX  MHOTOMEPHBIX
Y, CoG JI1.1, J11.2, J11.3,
npu3HakoB". MeTon TINMaBHBIX KOMIIOHEHT. COOCTBEHHbBIE BEKTOpPHI U TIK-6, OTIK | J11.4. 12,1, J12.2,
2.3 |coOCTBeHHBIC 3HA4YCHUS HM WX HCIOJB30BaHUE JUIS TOJYUYCHUS 6 2 3 3 0.4 J12.5
MaTpUIbl BeCOBBIX KoddduimenToB. IlocTpoeHne m MHTEpHpeTanus S iy e
JI2.6, J12.8
MOJIEJIN TJIaBHBIX KOMITOHEHT. / I1p /
Tema "daxkTopHbIH aHamu3". Mojeab OPTOrOHATLHBIX (DAKTOPOB.
OmnpenencHne (aKTOPHBIX HArpy30K METOIOM TIJIaBHEIX (DaKTOPOB. JI1.1, JI1.2, JI1.3,
Bpammenue npoctpanctBa oOmmx QaktopoB. CraTHCcTHUECKas OIEHKa [K-6, OIIK | JI1.4,J12.1,J12.2,
2.4 . 6 4
HAJeKHOCTH peIIeHuil MeTonoM QakTopHOro asanmusza. I[loctpoeHue -3 JI2.3,J12.4,J12.5,
CBOJTHOTO (MHTETPATLHOTO) TOKAa3aTelsl KauecTBa CIOXKHOW CHCTEMBI. / JI2.6, J12.8
Jlex /
Tema "daxtopHbli aHatu3". Monens OPTOTOHATBHEIX (DAKTOPOB.
Onpeznenenre (akTOPHBIX HArpy30K METOJOM TIJIaBHBIX (DaKTOPOB. JI.1, JI1.2, JI1.3,
Bparienne npoctpancTtBa oOnmx (aktopoB. CTaTHCTHYECKas OICHKA IIK-6, OIIK | JI1.4,J12.1, J12.2,
2.5 . 6 4
HAIEXKHOCTH pEHIeHHH MeToqoM (akTopHOTO aHanm3a. [locTpoeHme -3 J12.3,J12.4, J12.5,
CBOJTHOTO (MHTETPATHHOTO) IMTOKA3aTeNs KaueCTBa CIIOKHON CUCTEMBI. J12.6, J12.8
Pa6ora B RStudio, STADIA. / JIa6 /
Tema "dakTopHblii aHamu3". Mojenb OPTOTOHATLHBIX (DAKTOPOB.
Omnpenenenne (aKTOPHBIX HArpy30K METOIOM IJIaBHEIX (DaKTOPOB. JI1.1, JI1.2, JI1.3,
Bpammenue npoctpanctBa odumx QaktopoB. CTaTHCTHUECKas OIEHKa [K-6, OIIK | JI1.4,J12.1,J12.2,
2.6 . 6 2
HAJICKHOCTH pelIeHud MeTooM (akrtopHoro ananmuza. I[locTpoeHwme -3 JI2.3,J12.4, J12.5,
CBOZHOTO (MHTETPATHFHOI0) MOKAa3aTeNsi KadyecTBa CIIOKHOW CHUCTEMEI. / J12.6, J12.8
Ip/
JI1.1, JI1.2, JI1.3,
27 Tema "MHoromepHoe IIKaIMpoBaHue". MHuoromepHoe 6 4 TIK-6, OTIK JI1.4,J12.1, J12.2,
" | mxanupoBaHue: anropuT™ u npumepsl. / Jlek / -3 J12.3,J12.4, J12.5,
JI2.6, J12.8
JI1.1, JI1.2, JI1.3,
23 Tema "MHoromepHoe IIKaIMpoBaHue". MHuoromepHoe 6 2 TIK-6, OTIK JI1.4,J12.1, J12.2,
" | mkanupoBaHMe: aTTOPUTM U puMepst. / Ilp / -3 J12.3,J12.4, J12.5,
J12.6, J12.8
Tema "KomruiekcHblif MHOTOMEpHBIN aHanu3". Perpeccusi Ha TiaBHBIC K-6. OTIK JI1.1, JI1.2, JI1.3,
2.9 |xommoHeHTH/00mue ¢axrtopsl. KiactepHsif aHanm3 Ha TIJIaBHBIX 6 2 _’3 J1.4,J12.1, J12.2,
KOMIOHeHTax/00mux ¢akropax. / Jlek / J12.3,J12.4, JI12.5,




JI12.6, JI2.8
Tema "llpuknanHoit MHOTOMEpHBINH aHanu3". PelieHne mpakTHUecKux
3a7a4 C TMOMOIIBI0 HHCTPYMEHTOB MHOTOMEPHOTO CTaTHCTHYECKOTO
aHamm3a  (mepBuuHai ~ 00paboTKa  MAHHBIX,  KOPPEIAHOHHO-
perpecc(:bHOHHHﬁ) aHaM3, METOJbl CHW)KEHUS pasMEpPHOCTH U JIL1,JT1.2, J11.3,
KJ1acCU(pUKaLIN).

2.10 [Pabora B RStudio, STADIA. 6 6 HK_6_’3OHK ﬁé;" j%i’ ﬁgg’
3HAaKOMCTBO € HWCTOYHUKaMU HaHHBIX: baza naHHbIX LleHTpampHOTO .J'I’2 6 .J'[’2 8. ’
banka P® http://cbr.ru/hd base/, baza cTaTHCTHYECKHX JAHHBIX R
https://rosstat.gov.ru/databases, Ennnas ME)KBEJIOMCTBEHHAs
nH(pOpPMAIMOHHO-CTaTHCTHYeCKas cucTeMa https://www.fedstat.ru/

Pa6ora ¢ Koncynprant + / JIab /
Tema "llpuknanHoii MHOTOMEpHBINH aHanu3". PelieHne mpakTHUecKux 1.1, 7112 7113
330a4 C IOMOULIBK) WHCTPYMEHTOB MHOTOMEPHOIO CTaTUCTHYECKOIO K-6. OTIK Hl. 4’ HZ.I, JI2'2’

2.11 |amamm3a  (mepBuuHasi  0oOpabOTKAa  MAHHBIX,  KOPPEIAIHOHHO- 6 2 _’3 H2.3’ J'IZ. 4’ J'[2- 5’
PErpecCHOHHBI  aHaIW3, METOIbl CHIDKEHHS  Pa3MEPHOCTH H .J'[’2 6 .J'[’2 ] -
knaccudukarym). / I[p / o
Tema '"IlpuxiagHoit MHoromepHsli aHanuz". Ilpumep peleHus 11,112, 1.3
MPaKTUYECKOM 3aa4i C TIOMOILIBIO HHCTPYMEHTOB MHOIOMEPHOIO P a1 Ty

2.12 |crarucTuyeckoro — aHanuza  (mepBUYHas ~ 00paboTKa  JaHHBIX, 6 4 HK_6_’3OHK j};g’ ﬁ;l’ ﬁ;g’
KOPPEJSAIMOHHO-PETPECCUOHHBIN aHaN3, METO/IbI CHUXEHHUS 'sz 6 .JI’Z 3 "
pa3sMepHOCTH U Kiaccudukaryn). / Jlek / o
Tema "CHmkeHHE  pPasMEpPHOCTH  HUCCIEAYCMbBIX  MHOTOMEPHBIX 11,112, 1.3
npu3HakoB". MeToJ TINMaBHBIX KOMIIOHEHT. COOCTBEHHBIE BEKTOpPHI U K-6. ONK | 1. 4’ J'[2.1’ J'[2.2,

2.13 |coOcTBeHHbIE 3HAYEHUS] M HMX HCIMOJB30BaHUE JUIA  TOJYYCHHS 6 28 _’3 HZ 3’ o 4’ I 5’
MaTpUIbl BeCOBBIX KoddduimenToB. IlocTpoeHne m MHTEpHpeTanus .H’Z 6 .JI’Z 8. ’
MOJIEJIV TJIaBHBIX KOMIOHEHT. / Cp / A
Tema "dakTopHbIi aHamu3". Mojeab OPTOrOHATLHBIX (DAKTOPOB.

Omnpenencane (aKTOPHBIX HArpy30K METOIOM TIJIaBHEIX (DaKTOPOB. JI1.1, JI1.2, JI1.3,

)14 Bpamenne mpoctpancTBa obmmx ¢aktopoB. CrarHcTHdeckas OICHKA 6 24 IIK-6, OIIK | JI1.4,J12.1,J12.2,

’ HAJeKHOCTH pEIIeHuil MeToJoM QakTopHOro asanmsza. I[loctpoeHue -3 J12.3,J12.4, J12.5,
CBOJHOTO  (MHTETpabHOTO)  TIOKa3arenss  KadyecTBa  CIOXKHOU JI2.6, J12.8
cuctemsl. / Cp/

JI1.1, JI1.2, JI1.3,

215 Tema "MHoromepHoe IIKaIMpoBaHue". MHuoromepHoe 6 26 TIK-6, OIIK JI1.4,J12.1, J12.2,

’ mxamupoBanue: anroput™ / Cp / -3 J12.3,J12.4,J12.5,

J12.6, J12.8
Tema "KomruiekcHblii MHOTOMEpHBIN aHanus". Perpeccus Ha IiIaBHbIE AL, JT1.2, JT1.3,
N [IK-6, OIIK | JI1.4,J12.1,J12.2,

2.16 | xommoHeHTb/00muMe QakTopsl. KiacTepHbll aHamM3 Ha IIABHBIX 6 20 3 3 .4 712.5

KOMITOHEeHTax/o0mux ¢akropax / Cp / .J'[’2 6 .J'[’Z 3 -

JI.1, JI1.2, JI1.3,

2.17 | / Dxsaven / 6 | 36 |TCOQMK] LIRS
JI2.6, J12.8

4. POHJ] OLIEHOYHBIX CPEJICTB

CrpykTypa U comepkaHue ()OHIa OIEHOYHBIX CPEJICTB IS MPOBEACHHS TEKYIIEH M IPOMEKYTOUHOH aTTeCTalliH IIPEICTaBICHB B
IIpunoxennn 1 k pabodeit mporpaMMe AUCITUTUINHEL.

5. YAEBHO-METO/JHUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. OcHoBHas JauTepaTypa

ABTOpBI, 3arnasue W3 narenscTBo, roa Konua-Bo

JI1.1 | Huopoxkuna JI. U. CraTHCTHUECKIE METO bl aHATN3a JAHHBIX: y4el. M.: PUOL[1, 2016 108

JI1.2 | HuBopoxkuna JI. 1., | MHOroMepHbIe CTATUCTUYECKHUE METOIbI B M.: lamukoB u K, 2008 196
Apxenosckuii C. B. SKOHOMHKE: yueO. A7 By30B

J1.3 | Adanacses B. H.,, DKOHOMETpHKA: y4eOHUK OpenOypr: Openbyprekuit | https://biblioclub.ru/inde
Jleyumna T. B., roCy/IapCTBEHHBII x.php?
Jle6enena T., LpmmuH yHuBepcurer, 2012 page=book&id=260747
A.II., Acpanacpes B. HEOIPaHUYECHHBII
H. JIOCTYI JUTst

3apEruCTPUPOBAHHBIX

MOJIb30BareIeh




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo

JI1.4 | Anexcangposckas, FO. | MHOroMepHSBIH CTaTHCTUYECKHI aHATH3 B Kazans: Kazanckuit https://www.iprbooksho
I1. 9KOHOMUKE: yueOHOE mocobue HAIMOHATHHBIH p-ru/79330.html
HCCIIEI0BATEIIbCKUM HEOTPaHUYEHHBIN
TEXHOJIOTHYECKUI JIOCTYII JIst
yHuBepcuret, 2017 3apCTUCTPUPOBAIBIX
oJIB30Bareseit

5.2. lonoaHuTEIbHASA JIUTEPATYPA

ABTODBI, 3aryaBue W3 paTenscTBO, TONI Komnua-Bo

JI2.1 | Apxenosckuii C. B. IMpumMeHeHre MHOTOMEPHBIX METOJIOB aHAIN3a B Pocros u//1: 3x-8o PI'OY 95
olleHKe pUCKOB ¢ ucnonb3oBanueM I1I1I1: meron. (PUHX), 2015
yKazaHWs K J1abopaTop. 3aHATHSIM

JI2.2 | Emuceesa U. U. DOkoHOMeTpHKa: yued. i GakanaBpuara u M.: FOpaiiT, 2016 59
MarucTparypel

JI2.3 | Cumuepa B. M. MeToabl MHOTOMEPHOTO aHAIN3a CTATUCTHYECKUX M.: ®uHaHCH 1 50
JTAHHBIX: y4e0. mocoOue A CTYJCHTOB, craructrka, 2008

oOyyaromuxcs o creu. "duHaHCB U KpeauT",
"Byxrant. y4er, aHanu3 u aynut", "Muposas
3koHOMUKa", "Hamoru u Hamoroo6moxeHue"

JI2.4 | Kpemep H. 1L Teopus BeposATHOCTEH U MaTeMaTHyecKas M.: IOHUTU-JTAHA, 87
CTaTHCTHKA: Y4el. A1 By30B 2000
J12.5 XKypnan "Bonpocs! craructuku" s 1
JI2.6 [3exun B. A., [IpakTHKyM 110 MHOTOMEPHBIM CTaTUCTUIECKUM MockBa: MockoBCKHit https://biblioclub.ru/inde
Mxwurapsia B. C., MeTo/aM: ydeOHoe mocobue rOCyIapCTBEHHBIN x.php?
AtiBazsH C. A. YHHUBEPCUTET DKOHOMHUKH, page:book&ld:90409
CTaTUCTUKHU U HEOrpaHMICHHBIN
uHpopmaruku, 2003 JOCTYII JUTSE
3apEerHCTPUPOBAHHBIX
0JIb30BaTeNeH
JI2.7 |Hewmnrorun C. A. [IporpaMMupoBaHue Ha KJIacTepax ¢ Mocksa: HaimoHanbsHbI# https://biblioclub.ru/inde
ucnone3oBanueM nHerpymenToB Intel (Intel Cluster OTKpBITEIA Y HUBEPCUTET X.php?
Studio): kypc nexui «MHTYUT», 2016 page=book&id=429823
HEOTpaHUYEHHbIN
JOCTYTI JUTS
3apETHCTPUPOBAHHBIX
T10JIb30Baresnen
JI2.8 |Iopoxosa, H. C., CTaTHCTHYECKIE METOIBl aHANU3a: y4eOHOe ExarepunOypr: Ypanbckuii | https://www.iprbooksho
Kucnsx, 1. B., rocobue (benepanbHbIN p-ru/65987.html
Mapues, O. C. ynusepcurer, D5C ACB, HEOrpaHUYEHHBII
2015 JOCTYTI JUTS
3aperucTpPUpPOBaHHBIX
T10JIb30BaTeNnen

5.3 IlpodeccnonanbHbIe 0a3b1 JAHHBIX U HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

baza mannbix [lenTpansHoro 6anka PO http://cbr.ru/hd base/

baza crarncTraeckux naHHbIX https://rosstat.gov.ru/databases

Envnas MexxBenoMcTBeHHas HH(POPMAIIIOHHO-CTaTUCTUYecKas cucteMa https://www.fedstat.ru/
KouncynbranT +

5.4. IlepevyeHb NPOrpaMMHOro odecrnedeHust

Onepauuonnas cucrema PEJI OC

Libre Office

RStudio

YHuBepcanbHbIi craructuueckuii naker STADIA

5.5. YueOHO-MeTOAMYECKHE MATEPUAJIBI VISl CTYAEHTOB ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS

Ilpn HEOoOXOAWMOCTH MO 3aiBICHHUIO OOYYAIOMIETOCS C OTPaHWYCHHBIMH BO3MOXHOCTSMH 37I0pPOBBSI  y4eOHO-METOMUYECKHE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpPMax, agaNTHPOBAHHBIX K OTPAHWYCHUSIM 3J0pPOBbS M BOCHpHATHS WMHpopMmarmu. [ns mmi c
HapyLIeHUsIMUA 3peHus: B (opMme aynuodaiina; B medarHOH (opMme yBemHUeHHBIM mIpudToM. s TUI ¢ HapyLIIEHUSIMH CIyXa: B
(opMe 3NIEKTPOHHOTO JOKYMEHTa; B IedarHoi Qopme. Jlns JuIl ¢ HapymIEHHSMH OIOPHO-ABUTATENBHOIO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B TIeYaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITINHBI

ITomemieHus: Ans BceX BHIOB pabOT, MPEAyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMILJIEKTOBAaHBI HEOOXOIMMOM CHElHMaTU3UpOBAHHOMN
y4eOHON MeOeIbIO N TEXHUYECKUMHU CPEACTBAMH OO0YUCHUSL:

- CTOJIBI, CTYJIbS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOIT);

- IPOEKTOpP;




- 9KpaH / UHTepaKTUBHAS J10CKa.
JlabGoparopHble 3aHATHS MPOBOJATCS B KOMIBIOTEPHBIX Kilaccax, pabdodne MecTa B KOTOPHIX O0OpYAOBaHBI HEOOXOAMMBIMHU

JIMIICH3UOHHBIMHU W/ CBO6OI[HO PacIpoCTpaHsACMbIMU IMTPOTrPaMMHBIMU CPEACTBAMHA 1 BBIXOJIOM B I/IHTepHeT.

7. METOJUYECKUE YKA3AHUSA U1 OBYYAIOIUXCA 110 OCBOEHUIO JUCIHUITJIMHBI

MCTOZ[I/I‘-IGCKI/IC YKazaHus 110 OCBOCHUIO JUCHHUIIIIMHBI IIPEACTABIICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60‘ICI>‘I nporpamMmme qUCHUIIIINHBI.




®OH/I OHNEHOYHbLIX CPEJCTB

IIpunoxenue 1

1. OnucaHMe NoKa3aTejed U KpUTepreB OLleHUBAaHUS KOMNIeTEeHMH Ha pa3/IMYHbIX
3Tanax ux GopMHPOBaHMs, ONNMCAHUE KaJ OLeHUBAHUA

1.1 Iloka3zarenu u KpUTEPUN OLCHUBAHUS KOMITETCHIINN:

3VH, cocrapasromue
KOMIIETEHIIAIO

TToka3zaTenu
OLIEHUBaHUSI

Kpurepun
OLIEHUBAHUS

CpencrBa OlleHUBaHUS

OIIK-3: cioco0eH 0CO3HAHHO NPUMEHATH MEeTOAbl MATEMATHYECKOH U JeCKPUIITHBHON CTATUCTUKH /ISl AHAJIU3a
KOJIM4YeCTBEHHBIX JaHHBIX, B TOM YHcJje ¢ IPUMeHeHHeM Heo0X0AMMOii BBIYHCIMTETbHOM TeXHUKH H CTAHAAPTHBIX
KOMINBIOTEPHBIX MPOrpamMM, cojiep:KaTeIbHO HHTEPIPETHPOBATH NMOJy4YeHHbIE Pe3yJbTAThl, FTOTOBUTH CTATHCTHYECKHE
MaTepuasbl 1JIsl I0KJIAT0B, MYyOJTHKANMNA U APYTUX AHAJTMTHYECKUX MATEPHAJIOB

Buanus:

METO/IbI MATEMATHYECKON
U IECKPHUIITUBHON
CTATUCTUKY JJI aHAIA3a
JIAHHBIX

DopMyIupyeT OTBETHI HA
MOCTaBJIEHHBIE BOIIPOCHI
KOJUIOKBHYMa U TECTOB B
YacTH METOJIOB
PErpecCUOHHOrO aHalln3a
1 KJIacCH(pUKAIAN

[TonHoTa 1 COACPIKATCIbHOCTL OTBETA,
YMEHUEC MIPUBOAUTHL IPUMEDPHI.
BepHLIe OTBETHI HA KOJIJIOKBUYM U
TECTOBBIC BOIIPOCHI.

Konnoksuym (Bonpocsl
1-23)

TecroBslie 3amanus (1-15)
DK3aMeHAITMOHHBIE
owmretsl (1-10)

Ymenus:

COJIepIKaTENbHO
HWHTEPIPETHPOBATH
pe3yJbTaThl PaCUETOB U
000CHOBBIBATH
MOJTyYeHHBIE TIPH
MO)]CJ'[I/IpOBaHI/II/I BBIBO/JIbI,
HCII0Ib30BaTh
COBPEMCHHOE
MPOTPaMMHOE
obecneueHue ajis
MOCTPOCHHS MHOTOMEPHBIX
MOJCTIeH

Brmonuser
nmabopaTOpHbIC 3aIaHMs,
aHATM3UPYET U
HHTEPIPETHPYET

MOTy4EHHbIE Pe3yIbTaThI.

®opMupyeT OTYET 110
3a/IaHHUIO K
nabopaTopHoOii padoTte ¢
HCTIOTb30BAHHEM
CTaH/IAPTHBIX MTAKETOB
MPUKIATHBIX TPOrPaMM

ITomHOTa ¥ TPaBHIBHOCTh  PEIICHHA;
000CHOBaHHOCTH oOOpamieHHss K 0Oazam
JIAHHBIX; COJEPKATEIbHOCTh BBIBOJIOB U
MHTEPIIPETALNH OTYUYEHHBIX PE3YJILTATOB.
[IpaBUILHOCTh HCHOJB30BAHUSI METOJIOB
00pabOTKM  NaHHBIX, KOPPEIIIUOHHO-
PErPECCHOHHOrO aHaIM3a IIPH BIMOJHCHUH
3aaHusl K 1JabopaTopHOil paboTe, KaueCcTBO
aHalM3a M HWHTEPIPETALMH IOJYyYCHHBIX
pe3yabTaTOB, OOOCHOBAHHOCTH BBIBOJIOB;
Ka4ecTBO O(OPMIICHHS.

JlabopaTopHoe 3amaHue
(3amanus 1-4)
DK3aMeHAITMOHHBIE
owmretsl (1-10)

Hasviku:

BJIAJIEHUS METOLAMHU
MHOTOMEPHOTO aHaIIN3a C
HCIIOJIB30BaHUEM
CHCTIHATH3UPOBAHHBIX
MPOTPaMMHBIX CPEICTB

Brimonuser
1a00paTOPHBIC 3aTaHMs,
aHAIM3UPYET U
HHTEPIPETHPYET

MOJIYUCHHBIC PC3YyJIbTAThI.

®opMupyeT OTYET 110
3aJ]aHUIO0 K
nmabopaTopHOit paboTe B
qaCcTu MCTOJ0B
MHOTOMEPHOT0 aHaJIN3a ¢
HCIIOJIb30BaHHEM
CTaHAAPTHBIX AKETOB
MIPUKJIAHBIX TPOTPaMM

[MogHoTa ¥ MPAaBUIGHOCTh  PEIICHHI;
000CHOBAaHHOCTh OOpaieHuss K 0Oa3zam
JIAHHBIX; COJEPKATEIbHOCTh BBIBOJIOB U
MHTEPIPETALNH OTYUYEHHBIX PE3YJILTATOB.
[IpaBUILHOCTh HCIOJB30BAHUS METOJI0B
00paboTkH JTAHHBIX, CTaHJaPTHBIX
MPUKITAIHBIX mporpamm, METOJIOB
MHOTOMEPHOTO aHaNW3a MPH BBIMTOJIHEHUN
3aaHusl K 1JabopaToOpHOil paboTe, KaueCcTBO
aHaJiIn3a U I/IHTepHpeTaL{I/II/I l'lOJ'[y'-IeHHBIX
pe3yabTaToOB, OOOCHOBAHHOCTH BBIBOZIOB;
Ka4ecTBO 0(OPMIICHHS

JlaGoparopHoe 3agaHue
(3ananus 3-7)
OK3aMeHaIMOHHbIE
6unerst (1-10)

IIK-6: crocoGeH 0CymecTBIATh NOUCK CTATHCTHYECKOH HH(OPMAIUH, ee IePBHYHYI0 00pad0TKY M IOATOTOBKY /LI
MPOBe/leHUs] AHAIMTHYECKHUX MCCIeI0BaHMii, B TOM YHCJIe ¢ HCIO0Ib30BAHMEM TeXHOJIOTUi 00JILIIUX JAHHBIX

Snanus:

CIIOCOOBI CHUYKEHHUS
pa3MepHOCTH
HCCIIEYEMBIX
MHOTOMEPHBIX IPU3HAKOB
1 oTOOpa Hamboee
WH(POPMATUBHBIX
IoKazaTesei

DopMyIUpyeT OTBETHI HA
TOCTAaBJICHHBIC BOIIPOCHI
KOJUIOKBHYMa B 4acTU
METOJIOB CHIKEHHUS
pa3MepHOCTH
MHOTOMEPHBIX
MIPU3HAKOB,
KOMILTEKCHOTO
MHOTOMEPHOTO aHaJIN3a.
dopMmupyeT OT4eT 110
3aJaHUIO K
n1abopaTopHoOli padoTte ¢

[ToxHOTa M COEPKATEILHOCTD OTBETA;
YMEHHE NPUBOIUTD IPUMEPHI.
[IpaBMIIBHOCTD MCIIOIB30BaHUS METOIOB
00pabOTKH TaHHBIX, CHHKEHUS
pa3MepHOCTH MHOTOMEPHBIX IPU3HAKOB,
KOMIIIEKCHOTO MHOTOMEPHOT'0 aHAJIN3a
NPH BBIOJIHEHHUH 33aJaHUs K TJab0paTopHON
paboTe, Ka4ecTBO aHAJH3a U
MHTEPIIPETaLH MTOJIyYeHHBIX Pe3yJIbTaTOB,
000CHOBAaHHOCTB BBIBOJIOB; KA4€CTBO
oopMIICHUSI.

BeprIe OTBETHI HA TECTOBLIC BOITPOCHI.

Konnoksuym (Bonpocsl
24-38)

TecroBsle 3amganus (16-
20)

JlabopaTopHoe 3amaHue
(3amanus 5-7)
DK3aMeHaIHOHHbIE
owretsl (1-10)




UCIIOJIb30BAHUEM
CTaHAAPTHBIX AKETOB
MIPUKIIAIHBIX IPOTPAMM

Ymenus:

KPUTHUYECKH OIEHUBAThH
MOJIyYE€HHbIE TIPU
MOJIETUPOBAHUHU
pe3yNbTaThI

Brinonuser
nabopaTopHbIe 3aJaHMS,
aHATU3UPYET U
HHTEPIPETUPYET

TOJIYUYCHHBIC PE3YJIbTAThI.

[lomHoTa W TNPaBWIBHOCTH  PEIICHUN;
000CHOBaHHOCTh OOpamieHuss K 0azam
JaHHbIX; COACPKATCIBbHOCTL BBIBOAOB U
HUHTEPIIPETALU TOJTYYECHHBIX PE3YJILTATOB.
HpaBI/IHBHOCTB HUCIIOJIb30BAaHUA METOLOB
00paboTKM  JaHHBIX, KOPPEJSIHOHHO-
PerpeccuoHHOTO aHaN3a, METO/IOB
CHIDKCHUSI Pa3MEpHOCTH MHOTOMEPHBIX
MPU3HAKOB, KOMIUIEKCHOTO MHOTOMEPHOTO
aHanmM3a TIpU BBIIONHCHWW 3aJaHUS K
nmabopaTopHoii paboTe, Ka4eCTBO aHaN3a H
WHTEPIPETANNN NOTYICHHBIX PE3yIbTaTOB,
000CHOBaHHOCTh  BBIBOJOB;  KadeCTBO
oopMIICHHSI.

JlaGoparopHoe 3aganue
(3amanus 1-7)
DK3aMeHaIlMOHHbIE
ounerst (1-10)

Haegviku:

BIIaJICHUS
MHCTPYMEHTAIbHBIMH
cpeacTBaMu 00pabOTKH
JaHHbIX

Brinonusier
nabopaTopHbIE 3a1aHMs,
aHAIU3UPYET U
HHTEPIIPETUPYET

TOJTYUYCHHBIC PE3YJIbTAThI.

®dopmupyer oT4eT 110
3aJaHUIO K
nabopaTopHoii padboTe ¢
HCIIOJIb30BAaHUEM
CTaHAAPTHBIX AKETOB
MIPUKJIAHBIX TPOTPAMM

IlonHoTa ¥ TOPaBWIBHOCTH  PELICHMI;
000CHOBaHHOCTh OOpamieHHst K 0Oazam
JAHHBIX; COIEPKaTEIbHOCTh BBIBOJOB U
HUHTEPIIPETALU TOJYYECHHBIX PE3YJILTATOB.
HpaBI/IHBHOCTB HCIIOJIB30BaHUA MCTOJ0B
00paboOTKM  JaHHBIX, KOPPEJSIHOHHO-
PErpeccCUOHHOrO aHaN3a, METO/I0B
CHIDKCHUSI Pa3MEpHOCTH MHOTOMEPHBIX
MPU3HAKOB, KOMIUIEKCHOTO MHOTOMEPHOTO
aHaJdW3a TIpU BBHIOJHEHUM 33JaHHUA K
nabopaTopHO paboTe, KaYeCcTBO aHAIN3a U
MHTEPIIPETALNH NTOIYIEHHBIX PE3yJIbTATOB,
00OCHOBaHHOCTb ~ BBIBOJIOB;  KadeCTBO
oopmIIeHHSI.

JlabopaTopHoe 3agaHue
(3amanus 1-7)
DK3aMeHaIHOHHBIE
6unets! (1-10)

1.2 IIIkanbl OlleHUBAHUA:

TCKYIIII/Iﬁ KOHTPOJIb YCIICBACMOCTH M IIPOMCIKYTOUYHAsA aTTCCTAllUA OCYHICCTBIIACTCA B

paMKax HaKOMUTEIbHOM 0auIbHO-pEHTUHTOBOM cucTeMbl B 100-0ayuibHOM 1IKae:
84-100 6a1oB (OIIEHKA «OTIUYHOY)

67-83 6aioB (OlLIEHKa «XOPOIIIOY)

50-66 6anoB (OIEHKA «yIOBIETBOPUTEIILHOY)
0-49 GamoB (O1IEHKA «HEYTOBICTBOPUTEIHLHOY)

2. TunoBble KOHTPOJbHBIE 32]aHUSI MJIM WHbIe MAaTepHajbl, HeO0OX0AUMbIE ISl OLEHKH
3HAHMii, YMEeHUIl, HABLIKOB M (WJIH) ONbITA [1eATEJbHOCTH, XapPAKTePU3YIOIUX 3Talbl

(popMHpoBaHUS KOMIIETEHIIMI B IIpoIecce 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMbl

IK3aMEHAIHOHHBIE OMJIEeThI

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. ConepmaHI/Ie N OCHOBHBIC 3TAIlbl MHOT'OMCPHOI'O CTATUCTUYCCKOI'O aHaJIM34.

2. Tlapamerpuueckuii cimydaii kinaccudukanum 6e3 oO0yueHHus: paclieTieHHue

BEPOSITHOCTHBIX PACIIPEICIICHUN.

3. 3agaua.

cMecen



®upma uzyuyaer crpoc Ha aBromoOmnn. ChopmupoBaHa Mo ompocam MOKymHaTenei
BBIOOpKA 10 NEPEMEHHBIM: LIEHA ABTOMOOWIS, O0BEM JABHUTrarens, pacxoia OeH3HUHa,
0e30macHOCTh, (GUpMa MPOU3BOIUTENh. [IpeasIoKUTEe MHOTOMEPHBIN CTATUCTUYCCKUN
METOJI JJIsl CCTMEHTUPOBAHUS phIHKAa aBTOMOOMIEeH. OOOCHYWUTE CBOE PEIlICHHUE.

3K3AMEHAIIMOHHBIN BUIET Ne 2

1. IlocranoBka 3aJa4Yd  KOPPCILINMOHHOIO aHaJIn3a MHOI‘OMepHOﬁ FeHepaHBHOﬁ

COBOKYITHOCTH.
2. Hemapamerpuueckuii cimydaii kimaccupukanuu 0e3 oOydeHUs: KIACTEPHBINH aHAIW3.

ITocTaHOBKA 3a/1aul aBTOMATHYSCKOU KJIaCCU(DHUKAIIHH.

3. 3amaua.
[TomyunTe nuckpuMuHAHTHYIO GyHKIUIO Duiepa a1 CIeIyOnuX HCXOAHBIX JaHHBIX:
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3K3AMEHAIIMOHHBIN BUIET Ne 3

1. KOppCJ’ISII_[I/IOHHI)II\(JI aHaJIN3 KOJIUYCCTBCHHBLIX IMPU3HAKOB: MHOXCCTBCHHBIC U YaCTHBIC

K02 PUITMEHTHI KOPPEIISAIINH.
2. KimactepHslil aHanmm3: paccTosTHUE MEXKITY 00BbEKTaMH B MEPhI OJIM30CTH OOBEKTOB JAPYT

K JIpYTY.
3. 3azmaua.
[Tonyuute nuckpuMuHanTHY1O QyHKIUI0 Duiiepa 1 CAEAYIONIMX UCXOHBIX TaHHBIX:
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1 00111251 KOBapHAIIMOHHASI MATPHUIIA

3K3AMEHAIIMOHHBIN BUIET Ne 4

1. IIpoBepka CTaTHCTMYECKUX THUIIOTE3 O MapamMeTpax MHOTOMEPHOW HOPMAaJbHO
pacrpeneIeHHON TeHEPAIIbHOM COBOKYITHOCTH
2. KnactepHslil aHan3: pacCcTOSTHUE MEXIY KJlacCaMi OObEKTOB.

3. 3agaua.
[TomydeHsbl ciaeayromue pe3yabTaThl JMCKPUMHUHAHTHOIO aHaI13a

Discriminant Function Analysis Summary
No. of vars in model: 3; Grouping: Var4 (2 grps)
Wilks' Lambda: ,14454 approx. F (3,5)=9,8640 p<,0153



N=9 Wilks' Partial  F-remove |p-level Toler. 1-Toler.
[IponsBoanUTEIFHOCTE TPYOA 0,181529 10,796246 |(1,279471 |0,309315 |0,687015 |0,312985
VY nenbHbIN Bec moTeph OT Opaka 0,153153 10,943771 |0,297895 0,608664 |0,877639 |0,122361
donnoornaya 0,163325 0,884994 |0,649754 |0,456810 |0,627656 |0,372345

IIponHTEpIpETUPYNUTE PE3YNIBTATHI U CAEIAUTE COOTBETCTBYIOIINE BBIBOIBI.
3K3AMEHAIIMOHHBIN BUIET Ne 5

1. Panrosas koppenamnus: no Cnupmeny, Kennamny.

2. KJIaCTCpHLIP'I AHaJIM3: OOCHKAa Ka4CCTBa pa36I/IGHI/I}I 00BEKTOB Ha KJIACChI.
3. 33,[13‘13. HOJ'Iy"IeHLI ciacayromue pe3yJjibTaTbl JUCKPUMHUHAHTHOI'O aHAJIN3a

Classification Functions; grouping: Var4

G_1:1 G 2:2
P=0.44 P=0.56
[Ipon3BoaUTENBLHOCTD TPyaa 9,1345 6,4151
Y nenpHEIH Bec oTeph OT Opaka |6,3900 11,0694
donmooTaaya 10,5584 3,3542
Constant -54,8703  |-25,1824

Posterior Probabilities (Lab 3)
Incorrect classifications are marked with *

|Case||0bserved||G71:1 ||G72:2 ||Case||0bserved||G71:1 ||G72:2 |
]l 1:1 ]0,999868]0,000132][7 |G 2:2  ]0,009825[0,990175]
2 |G_1:1 [0,999568]0,000432[8 |G 2:2 0,010251](0,989749)]
B |G 1:1 0,999740]0,000260]0 |G 2:2  [0,000000][1,000000]
4 Jlc_1:1 0,999989]0,000011][10 |- 0,000492(0,999508]
I5 |G 222 10,000478][0,999522|[11 |}--- 10,000935](0,999065]
l6  ]|G_2:2  ]0,000000]1,000000][12 |}--- [[1,000000]0,000000]

[IponHTEpIIPETUPYUTE PE3YIBTATHI U CEIANTE COOTBETCTBYIOLINE BBIBOIBI.

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. Koppensmuss KaTeropu30BaHHBIX IEPEMEHHBIX: TAOJMIIBI CONMPSIKEHHOCTH W MEPBI
CTEIIEHU T€CHOThI CTATUCTHUYCCKOMN CBSI3H.

2. KnacrepHblii aHanW3: NPUHIUII TOCTPOCHHS AarjIOMEPATUBHBIX HEPAPXUUECKUX
nporeayp KiaccupuKaiuu.

3. 3agaua.

[TonyueHnsl ciaeayromme pe3yabTaThl (PaKTOPHOTO aHAIN3a

X6 - YHEIBbHBIN BEC MOKYIHBIX U3Jenui; Xi1 - cpeaHerononas unuciaeHHocts [T X2 -

cpenneronoBasi croumocth OIlD; X4 - ¢dongoBoopyxkeHHOCTh TpyAa; Xis -
000paurMBaeMOCTh HOPMHUPYEMBIX OOOPOTHBIX CPEICTB; Xi17 - HENPOU3BOJCTBEHHBIC
pacxousl.

Factor Loadings (Varimax normalized)
Extraction: Principal components
(Marked loadings are >,700000)

Variables |Factor 1

X6 0,088887
XI11 0,755472
X12 0,957894
X14 0,760477

Factor 2 |Factor 3

0,002317 10,902880
-0,010037 |0,395243
-0,086188 |0,164689
-0,176215 |-0,350881



X15 -0,219036 /0,858033 |-0,165881
X17 0,023075 |0,888763 0,168818
Expl.Var |2,123035 |1,564707 |1,177664
Prp.Totl |0,353839 |0,260785 |0,196277

IIponHTEpIpETUPYUTE PE3YNIBTATHI U CAEIAUTE COOTBETCTBYIOIINE BBIBOIBI.
IK3AMEHAIIMOHHBINA BAJIET Ne 7

1. MHoromepHas Kiaccu(UKaIUsA: TOCTAHOBKA 3aJladyd, OCHOBHBIC OIPECIICHHUS.
Knaccuduxanuu ¢ o0ydeHuem u 6e3 00ydeHusl.

2. KimactepHslit aHa/IN3: TIOCTIE0BATEIIbHBIC KIIACTEP-TIPOIEAYPBI, METO K-CPEIHUX.

3. 3agaua.

[lo ngaHHBIM O 5 JOMOXO3SHMCTBAaX IMPOBECTH KOMIIOHEHTHBIM aHalM3 Ha OCHOBE
nokasarelyiel yJelIbHOro Beca JO0XOJO0B, HE CBA3aHHBIX C OCHOBHOUM paboTO#, B 00IIeh
CyMMe JO0XOJIOB X1 M yJIEIHHOTO Beca PacxXxoJ0B HAa MUTAHUE X2, €CIU KOBapHAIIMOHHAS

1 -1
Marpuia X = .

9K3AMEHAIIMOHHBIN BUIET Ne 8

1. MmsoromepHass kinaccupukanusa: onTuMaiabHas (OailecoBckast) npoueaypa
KJaccudukaum.

2. CHMKEHHUE pa3sMEPHOCTH MHOTOMEPHBIX TPU3HAKOB: METO/I TJIABHBIX KOMIIOHEHT.

3. 3apaua.

Jnsa nanebIx 1o 138 WHAMBHIAM BBINOJHUTE KOPPEJSIMMOHHBIA aHANA3 W CHENANnTe
BBIBO/IBI.

Y noBierBopeHue paboToii
Hoxon ITomHOE ITomHOE
HEYJIOBJICTBOPEHUE | YOBJIETBOPEHHUE
<$250 42 27
> $500 7 62

3K3AMEHALIMOHHBIN BUIET Ne 9

1. TlapameTpuuecknii OUCKPUMUHAHTHBIM aHAIW3 B CJIy4ae HOPMAJbHBIX KJIACCOB.
Jluneitnas auckpumuHanTHas Gyukius Ouiiepa.
2. AropuTM™M BBIYUCIIEHUS IJ1aBHBIX KOMIIOHEHT.

3. 3amaua.
[Tycte X nMeeT MHOTOMEpHOE HOpMAJIbHOE pactpeneneHue Ni(uU, X),
4 0 -1
rne p' =[1,-1,2]luz={0 5 0
-1 0 2
Kakue u3 cneayromux ciry4yailHbIX BETUYUH SIBISIOTCS He3aBUCUMbIMU? OOBsICHUTE.
a). X1 u Xo.
0). Xi u Xs.

B). (X1, X3) u Xo.



3K3AMEHAIIMOHHBINA BAJIET Ne 10

1. Anroputm AMCKPUMHUHAHTHOTO aHAJIA3a B CIIy4ae IByX HOPMAaJIbHBIX KJIACCOB.
2. I'maBHbIE KOMIOHEHTHI MHOTOMEPHOW HOPMAaJbHO PACIPEICICHHON COBOKYIMHOCTH.
['maBHBIE KOMIIOHEHTHI CTAHIAPTU30BAHHBIX [IE€PEMEHHBIX.

3. 3anaya.

[TycTh mepeMeHHbIe X1 M X2 U3MEpPEHbI Ha yeTblpex o0bekTax A, B, Cu D:
OOBeKTHI A B C D
X1 5 1 -1 3
x2 4 -2 1 1

Heobxoanmo kiaccu@uimpoBatb 0ObEKThI Ha IBE TPYIIIbI METOJOM k-CPETHUX.

Kpurepuu ouennBanus:
DK3aMeHaIMOHHBIA OWIET olleHuBaeTcs MakcuMaibHo B 100 OastoB:

— 84-100 6amnoB (OLIEHKA «OTIMYHO)

— 67-83 GanoB (OLIEHKA «XOPOIIIO»)

— 50-66 6anIoB (OLICHKA «yAOBJICTBOPHUTEIHHOY )
— 0-49 6ainoB (o1IeHKA «HEYOBIECTBOPUTEILHOY )

3amada oueHunBaeTca MakcuMmanbHO B 50 6amioB. Kputepuu olleHUBaHUs 3a/1a4H:

42-50 6amioB. 3aaya pelieHa B MOJIHOM 00beMe, BHIOpaHbl BEPHbIC HHCTPYMEHTAIbHBIC
METONBI W TIPUEMBI PEIIEHUs, TPOBEACHBI BEPHBIC pPACUCThI, CHAEJaH IOJHBIH,
coJiep KaTelIbHbIM BBIBOJ 110 Pe3yJIbTaTaM MPOBEACHHBIX PACUETOB.

34-41 Oamna. 3amava pernieHa B MOJHOM O0beME C HEOOJBIIMMH MOTPEIIHOCTSIMU,
BBIOpaHbI BEpHbIE HHCTPYMEHTAIBHBIE METO/Ibl U TIPUEMBI PEIICHUS, TPOBEJCHBI BEPHBIC
pacyeTbl, CJeNlaH TOJIHBIN, COJEP)KAaTeNbHBIN BBIBOJ MO pe3yjbTaTaM MPOBEIECHHBIX
pacyeToB, B pacyeTax M BBIBOAAX COAEPKATCS HE3HAUNUTEIHHBIC OITHOKH.

25-33 Ganna. 3aj1aya peleHa YaCTUYHO, YaCTUYHO BhIOpaHbl BEPHbIE HHCTPYMEHTAIbHbBIE
METOJBI W TIPHEMBI PEIICHHS, TPOBEICHBI YAaCTHYHBIC pPACUEThI, CHEJaH BBIBOJ II0
pe3yibTaTaM  MPOBEAEHHBIX  pPacye€TOB  C  OTACJIbHBIMH,  HE3HAYUTEIbHBIMU
MOTPEIIHOCTSAMH.

0-24 6anna. 3agayda He pelIeHa WIH PEIIeHa YaCTUYHO, YACTUYHO BHIOpaHbl HEOOXOIUMbIE
WHCTPYMEHTAJIbHBIE METOJbl M TPUEMbl PEUICHHUS, pPACcUeThl HE MPOBEICHBI WU
MIPOBEJICHBI YAaCTUYHO, BBIBOJI 1O pe3yJbTaTaM MPOBEJACHHBIX PAacueTOB HE CHAENaH WU
OIINOOYEH.

Kaxp1it Bopoc olieHuBaeTCs OTICIbHO, MAaKCUMAaJIbHO B 25 6amioB. MakcumaibHas oo1ias
cymma — 50 6amtoB. Kputepun orieHUBaHMs OTISIHHOTO BOMPOCA:

21-25 6amnoB. OTBET Ha BOINPOC BEPHBIN; MPOJEMOHCTPUPOBAHO HAIUYUE TITyOOKHX
UCYEPIBIBAIOIINX / TBEPABIX M JIOCTATOYHO MOJHBIX 3HaHWM, TPAMOTHOE U JIOTHYECKHU
CTpOMHOE U3JI0’)KEHHE MaTepuaa pu OTBETE.

17-20 6anna. OTBET Ha BOMPOC BEPHBIN, HO C OTACIBHBIMU TOTPEITHOCTSMHU U OITHOKAMU,
YBEPEHHO HMCIPABJICHHBIMU IIOCJE JIONOJHUTEIBHBIX BONPOCOB; MPOAEMOHCTPUPOBAHO
HaJIMYMe TIyOOKMX HCYEPIBbIBAIONINX / TBEPABIX M JOCTATOYHO TIOJHBIX 3HAHUM,
IPaMOTHOE U JIOTUYECKH CTPOITHOE U3JI0KEHUE MaTepHalla IPU OTBETE.

13-16 Gamna. OTBET Ha BONPOC YACTHMYHO BEPEH, MPOJEMOHCTPUpPOBAHA HEKOTOpas
HETOYHOCTh OTBETOB HA JOTIOJHUTEIbHBIE U HABOJSIIUE BOMPOCHI.

0-12 Gamma. OTBeT Ha BONMPOC HE BEPEH, MPOJEMOHCTPUPOBAHA HEYBEPEHHOCTh U
HETOYHOCTbh OTBETOB HA JJOTIOJHUTEIBHBIE U HABOAIIUE BOIPOCHI.



Bonpocs! 11 KOJUIOKBHYMA
Paszpnesn 1 «PerpeccHoOHHBIM aHAIM3 M KJIACCUPUKALUD)
1. B uem ocobennoctu MCA?

2. OcHogHele 3Tansr MCA.

3. @opMbI IPECTABICHUS JaHHBIX, UCTIOJb3yeMbIX B MCA.

4. [TonsTre npu3zHakoBoro npocrpancrsa. [IpuBenure npumMepsl.

5. Buapl 3aBHCUMOCTEN UCCIENYEMBIX MHOTOMEPHBIMU CTATUCTHYECKUMH METOIAMM.
6. Kparko nosicHuTe NOrMYecKyro cXemy IMOCTPOEHUS CTATUCTUYECKOTO KPUTEPHS IS
MIPOBEPKHU OJJHOPOJHOCTH HOPMAJIbHON BEIOOPOYHON COBOKYITHOCTH.

7. KakoBbI OCHOBHBIE XapaKTE€pUCTUKA MHOTOMEPHOU CIIy4YallHOW BEJIMYHHBI?

8. Kpatko mosicHuTe 0COOEHHOCTHM MHO>KECTBEHHOrO KO3((pUIMEHTa KOppesaluH,
YacTHOr0 KO3 PUIIMEHTa KOPPEIALHUU.

9. B yem 0coOeHHOCTH M3MEpEHUs! CTENEHU TECHOThI CTAaTUCTUUECKON CBS3M MEXIY

KaTerOpU30BaHHBIMU NIEPEMEHHBIMHU?
10. B yeM 0coOEHHOCTH AUCKPUMHHAHTHOI'O aHa/IU3a?
11.  Kak onpenensieTcsi KauecTBO AUCKPUMUHAHTHBIX (DYHKITHI?
12. B yeM cyTh HEMapaMeTPUUECKOTO TUCKPUMUHAHTHOTO aHaIu3a?
13. IlpuBemure mpumep (rpaduuecku), Korma AUCKPUMUHAHTHAs (yHKOHS Oyaer
HEJIMHEWHOU.
14. Kaxk onpenensieTcss KOJIUYECTBO JUCKPUMHUHAHTHBIX (PYHKIUN?
15. Cytb onTUMalIbHOTO 0aleCOBCKOTO MpaBuiia KiiacCU(pUKAIUU.
16. Kakue 3amaum pemaroTcs ¢ TOMOUIBIO KJIIACTEPHOTO aHanu3a?
17. Kakue Mepbl cX0/CTBa UCHOIB3YIOTCS MPU MPOBEACHUH KJIACTEPHOTO aHaIM3a?
18.  OcobenHocTH mapaMeTpruyeckon kinaccudukammu 6e3 00yueHus.
19. Kakue wmepbl paccTOSIHUH MeXAy OOBEKTaMH HCHOJB3YIOTCS B KJIACTEPHOM
aHanuze?
20. Kak oneHnBaeTcst Ka4eCTBO MOJTYUYEHHOTO pa30MEeHMs Ha KIacChl?
21. Ilpunnumn "paGoTel" uEpapXUveCcKuX MpoueAyp KiaccupuKaiuu.
22.  OcobenHocTH MeToaa Yop/a.
23. Aaroputm MeTona k-CpeHUX.
Pa3znen 2 «CHukenne pazmepHocTd. KoMnuieKcHbI MHOTOMEPHBIA aHAJIU3»
24. Kakwue 3a7a4d peliaroTcs ¢ TOMOIIbI0 KOMIIOHEHTHOI'O aHaau3a?
25. Kak HaxondaTcs ri1aBHbIE KOMIIOHEHTHI?
26. Kak HHTEpNIpEeTUPYIOTCS pe3yNbTaThl KOMIIOHEHTHOTO aHanu3a?
27. B uem cyTtb ¢akropHoro ananuza? Kakue Buabl (AKTOPHOrO aHalIu3a
UCIIOJIb3YIOTCS Ha MpPaKTUKe?
28. Kak onpenenutb 10CTaTOYHOE YUCIO (DAKTOPOB JJISi XapAKTEPUCTUKH HU3yIaEMOTO
SIBJICHUS WUJIU TIpoliecca’?
29. Mogenb OpTOrOHANIBHBIX (PAKTOPOB.
30. Meroa riaBHBIX (HaKTOPOB.
31. Bpamenue cucteMbl (haKTOPOB.
32. B d4em oriinumne paKkTOPHOTO aHAIN3a OT KOMIOHEHTHOTO?
33.  Kak mpoBepuTh HaJIeKHOCTh Pe3yIbTaTOB (HaKTOPHOTO aHaIn3a?
34. B uyeM cyTb 3a1a4d MHOTOMEPHOT'O IIKAJIMPOBAHUA?
35.  Kak pemaercs 3a1aua METpUYECKOTO MIKaTupoBaHus no Toprepcony?
36. B yeM oTiMuMe METPUYECKOTO IIKAIUPOBAHUSA OT HEMETPUYECKOTO?
37.  Kak cTtpoutcs Matpuua pa3inuuii 00beKTOB?
38.  KakoB anroput™ pemeHuns 3aJa4u HEMETPUUYECKOr 0 IaKJINPOBAHUS?



Kpurepuu oueHuBaHus:

Kaxx b1t Bompoc omeHnBaeTCs OTICIbHO, MAKCUMAIBHO B 2 Oayuia. MakcUMallbHOE KOJTMYECTBO
BOIIPOCOB 3a cemecTp — 16 BompocoB. MakcumanbHas o0mas cymma — 32 6amia. Kpurepun
OIICHUBAHUS OT/AEJIBHOTO BOIPOCa:

— 1,7-2 6amna. OTBeT Ha BOMPOC BEPHBIA; MPOAEMOHCTPUPOBAHO HATUYHE TITYyOOKUX
UCYEPIIBIBAIOIMINX / TBEPABIX M JIOCTATOYHO MOJHBIX 3HAHWM, TPAMOTHOE U JIOTHYECKHU
CTPOMHOE M3JI0KEHUE MaTepuasa pu OTBETE.

— 1,4-1,6 Gamma. OTBeT Ha BONPOC BEPHBIA, HO C OTACIBHBIMU TOTPEIIHOCTSIMU U
OmMMOKAMH, YBEPEHHO  HWCIPABICHHBIMU  TIOCJIE€  JIOMOJHHUTEIBHBIX  BOIPOCOB;
MPOJIEMOHCTPUPOBAHO HAIMYME TIIYOOKHUX MCUEPIBIBAIOIIUX / TBEPABIX U JOCTATOYHO
MOJIHBIX 3HAHUH, TPAMOTHOE U JIOTUUECKHU CTPOMHOE U3JI0KEHUE MaTepurala pu OTBETE.

— 1-1,3 Gamma. OTBEeT Ha BONPOC YAaCTUYHO BEPEH, MPOJEMOHCTPHPOBAHA HEKOTOpas
HETOYHOCTh OTBETOB Ha JOTIOJIHUTEJIbHBIC U HABOASIIUE BOIIPOCHI.

— 0-0,9 Oamna. OTBeT Ha BONPOC HE BEPEH, MPOJEMOHCTPUPOBAHA HEYBEPEHHOCTh M
HETOYHOCTh OTBETOB Ha JOTOJHUTEIIbHBIE U HABOASIIUE BOIIPOCHI.

TecToBbIE 3a1aHUA
(00uH eepHulli omeem,)

1. MynbTUKOJUIMHEAPHOCTh (DAKTOPHBIX MTEPEMEHHBIX — ITO:

A. OTcyTCTBHE CBSI3U MEXKY (DaKTOPHBIMH MEPEMEHHBIMU

b. TecHas cBsi3b MeXy (PAKTOPHBIMU NIEPEMEHHBIMU

B. MHoromMepHas cBS3b MeXAy (haKTOPHBIMU MIEPEMEHHBIMU

I'. MHOK€ECTBEHHAsI pETPECCUOHHAS MOJETIb.
2. JIMCKpMMUHAHTHBIA aHallM3 — COBOKYIHOCTb CTATHCTUYECKUX METOJOB MHOTOMEpPHOM
KJaccuukanuu o0bEeKTOB MPU HATUYHUU:

A. CpenHuX 3HaUYCHUN

B. «O0yuaronmx» BEIOOPOK

B. «OOBIYHBIX» BEIOOPOK

I'. KoadduureHToB koppensauuu
3. Ilpu UCHoOIB30BaHUM METOAA k-CpEeIHUX M KIacCHU(PUKALMK MHOTOMEPHBIX OOBEKTOB B
COCTaB KJIacTepa BKIJIIOYAIOTCS HOBBIE OOBEKTHI TaKUM O0Opa3oM, 4YTOOBI BHYTPHKIIACCOBAs
JUCTICPCHUS:

A. 3HaueHue TUCTIEPCUH MOXKET OBITh JTIOOBIM

B. Ctpemunach kK MAKCUMyMy

B. OcTaBanach NoCTOSHHOM

I'. Ctpemunace kK MUHUMYyMY
4. Kakas marpuiia B pakTOPHOM aHAJIU3E UCTIONB3YETCS JIJISl ONPEACIICHUS MaTPHUIbl 3HAUCHUN
dbakTopoB?

A. KoppensiimoHHas MaTpHlla UCXOIHBIX HAOIIOICHHI

b. Enunnynas marpuna

B. OGparHas MaTpuIla HCXOTHBIX HAOIOICHUN

I'. HeoOXxoauMBbI 1OMOTHUTENBLHBIE CBEIEHUS
5. MeTozioM k-cpeHux He0OX0AUMO MHOKECTBO OOBEKTOB PA3ACIUTh HA TpU Ipynibl. CKOJIBKO
KJIacTepoB OyAeT 00pa3oBaHO MO 3aBEPIICHUH KIacTepU3aIuu?

A3

b. 1
B.2
I.4



6. [Tpu xracrepHoM aHanM3e ObUTA TPOHOPMHUPOBAHBI 3HAYCHUS TIPU3HAKOB. Y KOKUTE 3HAYCHUS
MAaTeMaTHYECKOTO 0KUIAHHS U JUCTIEPCUN ITUX MPU3HAKOB
A. MaremaTnyeckoe oxujaHue paBHo 1, nucnepcus pasHa 1
b. Marematnueckoe oxujanue paBHo 1, qucnepcus pasHa ()
B. Marematnueckoe oxuganue pasHo 0, qucnepcus passa 1
I'. Maremartnueckoe oxuaanue pasHo 0, gucniepcust pasHa ()
7. B KakoM COOTHOIIEHWU AOJKHBI OBITh YMCIIO Map AUCKPUMHHAHTHBIX TMEPEMEHHBIX p U
KOJIMYECTBO HAOMIOAeHUM n?
A.p>n
b.p<n
B.p=n
I'. B 11060M cooTHOIIEHUA
8. Uro mpexacraBmsier co0oil moBepuTenbHas 00JIACTh JJII MATEMAaTHUYECKOTO OXKUIAHUS K-
MEpPHOTO HOPMAJIBHO PACIPENEIECHHOTO BEKTOpa?
A. k-MepHBI! 3IIUIICOU
b. k-mepHbIii BEKTOP
B. k-MepHbIY napasnienenune;y
I'. HeoOXoauMBbI 1OMMOTHUTEILHBIE CBEIEHUS
9. B MeTo/ie r1aBHBIX KOMIIOHEHT MEPBasi rJlaBHAss KOMIIOHEHTAa COOTBETCTBYET HANIPABIICHUIO,
BJI0JIb KOTOPOT'O TUCTIEPCHS BEKTOPOB UCXOHOTO Habopa
A. MuHumanpHa
b. IlocrosinHa
B. MakcumainbHa
I'. JIroGas
10. MeTtoa riaaBHBIX KOMIIOHEHT TIpeIHa3HAYCH
A. Jliis onpeneneHust 3HaYUMbIX K03 PHUITNEHTOB PErpecCuu
b. Jli11 ymMeHblIeHUs pa3sMEPHOCTH MOJEIU
B. Jlns yBenuueHus pa3MepHOCTH MOJEIU
I'. JInsa puxcupoBanus pa3sMepHOCTA MOAEIIU
11. Meton Bapaa npenHazHadeH il ...
A. CHIXEHUS pa3MEPHOCTH MPU3HAKOBOTO MPOCTPAHCTBA
b. MHOTrOMEpHOro MIKAJIMPOBAHUSA
B. Knaccudukanuu 6e3 o0yueHus
I'. Hert Takoro merona.
12. K kakoii rpymnmne MeTo0B OTHOCUTCS PEIICHHUE 3a1a4H PACIICTUIEHUSI CMECHU paCIpeIeTICHUN?
A. Tlapamerpuueckuii cmydaii kinaccudukanuu 6e3 00yueHus
b. Hemapamerpudeckuii ciydait kinaccudukamnuu 6e3 o0ydeHus
B. INapamerpuueckuii ciydaii Kitaccupukanuu ¢ 00ydeHueM
I'. Henapamerpuueckuii ciydail kinaccudukanuu ¢ o0ydeHuem
13. Meron N Onmxailimx coceieilt OTHOCUTCS K ...
A. Ilapamerpuueckuii ciaydait kinaccudukamnuu 6e3 00yueHus
b. Hemapamerpuueckuii ciydait kiaccudukanuu 6e3 o0ydeHus
B. [lapamerpuueckuii ciydait kaaccudukauu ¢ o0ydyeHuem
I'. Hemnapamerpuueckuii ciydail KinaccuuKaiuu ¢ o0y4eHueM
14. K MeTOly MHOTOMEPHOTO IIKAJTUPOBAHUSA OTHOCUTCA ...
A. Tlonxon TopreHncona
b. Omnpenenenne cxoacTBa 00BEKTOB
B. Iloaxox ®umepa



I'. Meton Kpackana.
15. JIns um3ydeHHs TECHOTHI CBS3M MEXJIY HECKOJIbKMMH (0OJIblIE ABYX) PAHKUPOBKAMHM
UCTIOJb3yeTCs KO (PHUIMEHT:
A. CniupmeHa
b. ITupcona
B. ®uiepa
I'. Kenpania (KOHKOpAALIMN)
16. MeronoM k-cpemHUX HEOOXOJUMO MHOXECTBO OOBEKTOB PA3ACIUTh HA TPU TPYIIIIHL.
CkoJbKO KJIacTepoB Oy1eT 00pa30BaHO MO 3aBEPIICHUH KJIACTEPU3ALIIH? .
17. Wmerorcs nanubie o 150 aOuTypueHTax, CAaBaBIIUX BCTYMHUTEIbHBIA »HK3aMEH B
MarucTparypy HEeKOTOPOro SKOHOMHUYECKOTO (paKyJIbTeTa:
Y — KoM4uecTBO OAIIIOB 32 BCTYMUTEIBHBIN AK3aMEH TI0 SKOHOMUYECKON TEOPHUH.
D — ¢ukTuBHasg mepeMeHHas paBHas €IUHUIIEC, €CIM COOTBETCTBYIOIIMNA aOUTYypHEHT
rocenan MoArOTOBUTENBHBIE KYPChI ISl TOCTYNAOMNX, U PaBHAsA HYJIO B IPOTUBHOM
clIyJae.
EF — ¢uxTuBHag nepeMeHHas paBHas €IUWHULE, €CIU COOTBETCTBYIOIIMA aOUTYpHUEHT
ABJIIETCS BBITYCKHUKOM OakanaBpHaTa JAaHHOTO SKOHOMHYECKOro (paKysbTeTa, U paBHas
HYJIIO B IPOTUBHOM CIIy4ae.
Hcnonb3ys 3TU JaHHBIE, KCCIIEIOBATEIb OLIEHUII TAPAMETPHI JIMHEMHOU PETPECCUOHHON MOJIEIIH:

E 20 + 30 EF; — 10 D; + 15 D; - EF;
0,1) (4,5 (1.3) (1,4)

B cooTBeTcTBHM C TONYyYEHHBIMH DPE3yJIbTaTaMH, ONPEACIIUTe, KaKOe KOJUYECTBO OAJIJIOB B
CpeIHeM ToJTyJaeT aOUTYpPUEHT, KOTOPBIN 3aKaHIMBa OakajJaBpuaT JAHHOTO SKOHOMUYECKOTO
dakyIbTeTa U HE MOCeIall KypChl? (oxpyenume 0o yenvlx, eciu mpedyemcs).
18. MccnenyeTcst 3aBUCHMOCTD CPEIHEAYIIICBOTO TIOTPEOJICHHSI aJTKOTOJIS TTO CTpaHaM MHpPa OT
pasTUYHBIX (aKTOPOB.

Mopnens 1:

ALCO:=p1+pGDPi+psMUSLi+pBUDD;+psHINDU ¢,

rane ALCO; — cpenHenyeBoe NoTpediieHne YucToro cnupra Ha yenoseka (i1), GDP; — BBII na
nymy Hacenenuss (mommapo CIHA), MUSL, BUDD; HINDU; — ponu HaceneHus
UCIIOBEIYIOIIETO, COOTBETCTBEHHO, MYCYJIbMAaHCTBO, OyAau3M M HUHAYHU3M (B % OT oOmein
yuciaeHHocTu Hacenenusi). B xone MHK-onienuBanust Mojienm Ha ocHOBe 1aHHBIX 0 50 cTpaHax
MOJTyY€HBI CIICAYIONINE PE3yIbTaThl: CyMMa KBaJpaToB 0cTaTKOB RSS=200, 00bsicHEHHasI CyMMa
kBagpatoB ESS=300.

Takxe a8 TpOBEPKH TUIIOTE3bI O TOM, YTO PEJIUTUSl HE OKa3bIBAET CYILECTBEHHOIO
BIIMSHUS HA TOTPEOJICHHE AJIKOTOJIs, ObLII OIEHEHBI TTapaMeTPhl BTOPOUM MOJIETH:

Mopens Ne2:

ALCO;=p:+p>GDP;+¢;.

Bo BTOpO# MOAENH, IO CPAaBHEHUIO C MEPBOM, 3HaueHne E£SS yBennuniics Ha 100.

CKOIIbKO COCTAaBHT CKOPPEKTHPOBAaHHBIM R’ BO BTOpOM Mozmenu?
(oxpyenume 00 4-x 3HaK08 nocie 3anamoi).

19. Monenupyetcs npuObUTh GUPM B HEKOTOPOM OTpaciau SKOHOMUKH Poccun. y; - mpuObLIb i-
ot pupmbl (MITH. py0.), d; - GUKTUBHAS IEpEeMEHHAs!, KOTOpasi IPUHUMAET 3HaYeHue 1, ecnu i-as
pacnonaraercs B Mockse u 3Hauenue 0 B mpotuBHoM ciydae, XilV, xi®, xi® - mekoropsle
KonndecTBeHHbIe TiepeMennbie. [1o 30 HaOmoaeHusM OBLIIO OIIEHEHO CIICAYIOIIee ypaBHEHUE
perpeccut (B CKOOKaxX yKa3aHbl CTaHJapTHBIE OTKIOHEHUS OLIEHOK KO3 UITUECHTOB):

In () = 50 — 0,82 +0,07-2% +0,03-2¥ —1,0.d;, B2 =08
24,0y  (0,3) (0,02) (0,01} (0,5)



[IpoBeppre Ha 5% ypOBHE 3HAUYMMOCTH THUIOTE3y O 3HAYUMOCTH BIUSHUS
MECTOTIONIOKECHUSI Ha TPHOBUTHL (UpMBI. B OTBeTe ykakuTe 3HAYCHHE TECTOBOW CTATHCTUKHU
(oxpyenums 0o yenwvix) U pe3ynbTaT npoBepku runote3sl Ho (661600).

20. ITo 100 maGmromeHUsM HCciIeaoBaTeNbHHUIIA ['Tadgupa oleHHWIa MOJENIbh 3aBUCUMOCTH
3apaboTHOM 1IaThl wagel (B ThIcsiuax pyOsieii) oT AIuTenbHOCTH 00ydeHus educ.yearsi (Tojpl) U
JaMMM Ha TUI Y4yeOHOro 3aBejieHus (Bbiciliee oOpazoBaHue uiu HeT, educ.typei). OueHEHHas
MOJICIIb UMEET BH/I:

wage; = 15 + 20 - educ. years; + 30 - educ. type,

Taxxe y I'madupsl ectp manasie ESS=110, TSS=250. I'mapupa pemnna 1o0aBUTh B MOJEIb
obpazoBanue poauteneit fath.educi u moth.educi (roast), mocie yero ESSnew=205.

Ha ypoBHe 3HaunMOCTH 5% TpOBEpsisi TUTIOTE3Y O BIUSHUU JUTUTEILHOCTH O0YUYCHHSI OTIIA
U MaTepu Ha 3apabOTHYIO IJIaTy UX peOEHKa, ONpeAeNIuTe, YeMy PaBHO Ha0JI01aeMOe 3HaUCHUE
F-craructuxu (omeem oxpyenume ¢ mouHocms10 00 Yenwix).

Kpurepuu ouennBanus:
Kaxgoe tecToBoe 3aaHue OIICHUBAETCS OTACIBbHO, MAaKCUMaIbHO B 2 Oamia. MakcumanbHast
obmrast cymma — 40 6amnoB. Kputepuu olieHUBaHUS OTIEIBHOTO 33 JaHUs:

— 1-2 6anna. OTBET BepeH.

— 0 6amnoB. OTBET HE BEPEH.

JlabGopaTopHble 3a1aHUA

Paznen 1 «PerpeccMoHHBbII aHAIU3 M KiaaccupuKanus»
Jlabopamopnoe 3a0anue 1. «Ilepsuunas oopabomxa OaHHbIX»

Jlanabie 00 wu3AEpKKaX Ha TPAHCIOPTHPOBKY NPOAYKTOB mutanus 10-tu dupwm,
3aHUMAKOIIMXCSl CHAaOXKeHHWeM, TMpeAcTaBlieHbl B Tabmuie. Heobxomumo moctpoutsh 95%
JIOBEPUTENbHBIC HHTEPBAJIBI JJII CPEIHUX 3HAYCHUM TPEX HMEIOIMUXCS TMPU3HAKOB B
MPEINOI0KEHUH, YTO OHU MMEIOT HOPMAJIBHOE PACHPEACICHHE, a TAKKE JOBEPUTEIBHYIO
00J1acTh JJIs IEPBBIX ABYX MPU3HAKOB.

HNrgl | 3aTpatsl ;((:HJ’II/IBa, 1, 3aTpaThl Ha PEMOHT, y.c., X Kanwuran (1)1/11))(1\3/11,1, THIC. y.€.,
1 16,44 12,43 11,23
2 7,19 2,70 3,92
3 9,92 1,35 9,75
4 4,24 5,78 7,78
5 11,20 5,05 10,67
6 14,25 5,78 9,88
7 13,50 10,98 10,60
8 13,32 14,27 9,45
9 29,11 15,09 3,28
10 12,68 7,61 10,23

Jlabopamopnoe 3adanue 2. « KoppensiyuonHo-pecpeccuoHHblll AHAIU3»
3arpy3utre nanuble u3 Gaitna Labl.csv (https://disk.yandex.ru/d/OnfUkoAkWtD1JQ).

@aitn comepkuT MOABBIOOPKY 4794 nHaOmoneHWi W3 MaccMBa msm.sta MO WHIWBHJIAM.
Omnucanue nepeMeHHbIX: [w — jorapu@m 3apaO0THOM TIIATHI, edu — YUCIIO JIET 00pa30oBaHus, expr
— OIBIT paboThl, expr2 — KBAJpaT nepeMeHHoi expr. [IpocMOTpuUTe 1ECKPUNITUBHBIE CTATUCTUKU
NEepPEeMEHHBIX B BbIOOpKe. CremaiiTe BBIBOJALI 00 AIMIUPHUYCCKOM PACIPEACICHUN KaKIOH



https://disk.yandex.ru/d/QnfUkoAkWtD1JQ

nepeMeHHOU. llocTpoiite KOppesiqMoHHYI0 MaTpully nepeMeHHbIX. [loctpoiite ypaBHEHUME
JMHEHHOW MHOKECTBEHHOM perpeccuu mepeMeHHoM 3apaboTHOM MIaThl /W OT IEPEeMEHHBIX edu,
expr u expr2. Cnenaiite BBIBOJBI 110 pe3yJibTaTaM Bcex pacueToB. IlocTpoiite 1oBepUTEIbHbBIE
UHTEPBabI 111 KO3(PPUIUEHTOB PErpeECCU.

Jlabopamoproe 3a0anue 3. «/[UuCKpUMUHAHMHBLI AHATU3Y
B daiine firm.csv (hitps.//disk.yandex.ru/d/OnfUkoAkWtD1J(Q) umerotcst faHHble 1o 12

OPEANpUATUAM, XapaKTEPU3yEeMBbIX TpeMs HSKOHOMUYECKMMH IMoKazaTensimu: labor —
IPOU3BOIUTENLHOCTH TpY/a, defect — ynenbHbIi Bec moteps oT Opaka (%) u fund — ponmooTnaua
aKTUBHOM Y4aCTH OCHOBHBIX IIPOM3BOJCTBEHHBIX (POHIOB. M3 3TUX peanpUsITU BbIIEIICHBI J1BE
oOyyaronue BbIOOpKU (miepemeHHas firm), mepBas M3 KOTOPBIX BKJIIOYAET 4 MpeaIpUsITHS
rpynimsl A, a Bropas 5 npeanpusatuii rpynnsl B. TpeGyercs kiiaccuuipoBats B OJIHY U3 TPYIII
A nnu B ocraBmmecs Tpu npeanpusThs.

Jlabopamophoe 3a0anue 4. « Knacmepuwiii ananuszy»

3arpy3ute nanubie u3 Qaina Lab3.csv (hitps://disk.yandex.ru/d/OnfUkoAkWtD1JQ).
®daiin cofepKUT MOJIBHIOOPKY M3 MaccMBa msm.sta mo uHAuBKUAaM. OnucaHue NepeMeHHbIX: |w
— jorapudm 3apaboTHOM miaThl, edu — yuciao Jer oOpa3oBaHusi, nhh — uwncno 4YieHOB
nomoxo3sancTea, dd — monst 10XOAOB IIaBbl JOMOXO34MCTBA B CEMEMHOM OlOJKETe, age —
BO3pacT, pm — TPOILEHT 3apa00TKOB, KOTOpBIM JaeT oOcHOBHas pabora. HeobGxomumo
KJIacCU(UIIUPOBATHh HAOIIIOACHUSI.

Paznen 2 «CHuxeHue pazMepHOCcTH. KoMILIeKCHBIH MHOTOMEPHBI AaHAJIHU3)

Jlabopamopnoe 3adanue 5. « CHudiceHue pasmepHocmu Ucciedyembix MHO2OMEPHbIX NPUSHAKOBY
3arpy3ute pnanubie u3 Qaitna Lab3.csv (hitps://disk.yandex.ru/d/OnfUkoAkWtD1JQ).

daiin conepKUT MOABLIOOPKY M3 MaccuBa msm.sta Mo uHauBUAaM. OnKcaHue MepPeMEeHHbIX: |w
— Jorapudm 3apaboTHOM maThl, edu — yuciao Jier oOpazoBaHusi, nhh — uucno 4YieHOB
nomoxo3sictea, dd — nossg 10X0A0B B CEMENHHOM OroKeTe, age — BO3pPACT, pPm — MPOLEHT
3apabOTKOB, KOTOPBIA JA€T OCHOBHAsI paboTa. Heobxoaumo mpoBeCT KOMIOHEHTHBIN aHAIH3
JAHHBIX, a 3aTeM KJIacCU(UIIMPOBATH HAOIIOICHHUS.

Jlabopamopnoe 3adanue 6. « DakmopHwvili aHATU3»
3arpy3ute panubie u3 (Qaitna Lab3.csv (hitps://disk.yandex.ru/d/OnfUkoAkWtD1JQ).

Brinoanure (I)aKTOPHBIﬁ aHaJIn3 110 UMCIOIITHUMCA BBI60pO‘IHBIM JaHHBIM.

Jlabopamophoe 3adanue 7. «[Ipuknaonou MHO2OMEPHbIL AHANU3»
JleaTenbHOCTh NPEANPUATHI XapaKTEPU3YETCS CIACTYIOIMIMMHU MOKa3aTeIIMU

No TpynoeMkocTsb VY nenbHblll BeC Koaddpumuent WNHpexc cHuxkeHus
. 1; €IUHULIbI MOKYITHBIX U3JEIHH, CMEHHOCTH ce0ecTouMOCTU
o HPOIYKLHUH, X X2 000pYIOBaHHS, X3 IPOLYKLUH, g
1 0,51 0,20 1,47 21,9
2 0,36 0,64 1,27 48,4
3 0,23 0,42 1,51 173,5
4 0,26 0,27 1,46 74,1
5 0,27 0,37 1,27 68,6
6 0,29 0,38 1,43 60,8
7 0,01 0,35 1,50 355,6
8 0,02 0,42 1,35 264,8



https://disk.yandex.ru/d/QnfUkoAkWtD1JQ
https://disk.yandex.ru/d/QnfUkoAkWtD1JQ
https://disk.yandex.ru/d/QnfUkoAkWtD1JQ
https://disk.yandex.ru/d/QnfUkoAkWtD1JQ

9 0,18 0,32 1,41 526,6
10 0,25 0,33 1,47 118,6

IIpuHAB 3a pe3yJabTaTUBHBIN NPU3HAK ¢, TOCTPOUTH YPABHEHHE PETPECCHM HA TJIAaBHbBIC
KOMIIOHEHTBI, Haumbojee TEeCHO CBsi3aHHbIE C ¢. JlaTh IKOHOMHUYECKYI0 HHTEPIpPETALUIO
pe3yJIbTaTOB.

Kpurepuu ouennBanus:
Kaxmoe maGopaTopHOoe 3ajaHWE OIIEHMBAETCS OTIEIbHO, MAaKCHUMaJIbHO B 4 Oaia.
MakcumainbHas o0mas onenka — 28 6amroB. Kpurepuu orieHUBaHUS:

— 2,6-3 OannoB. 3a1aHue PEIIeHO B TOJTHOM 00BbeMe, BIOpaHbl BEPHbIE HHCTPYMEHTAIbHBIC
METOAbl W TMPUEMbl pEIICHUs, MPOBEIACHBI BEpPHBIC paCUEThl, CJelaH IMOJIHBIM,
COJIep>KaTeNIbHBIN BBIBOJI 110 PE3YJIbTaTaM MPOBEICHHBIX PACUETOB.

— 2,1-2,5 Gamna. 3amaHue penieHo B IMOJHOM 00beMe C HEOOJBITUMH IOTPEIIHOCTIMH,
BBIOpaHBI BEpHbIE HHCTPYMEHTAIBHBIC METOIbI ¥ MPUEMBI PEIICHUS, TPOBEICHBI BEPHBIC
pacueThl, CJeNlaH TOJHBIN, COJEpI)KaTeNbHBI BBIBOJ IO pPe3yjibTaTaM IPOBEICHHBIX
pacyeToB, B pacueTax M BBIBOJAX COJIEPKATCS HE3HAYNTEIbHBIC OIITUOKH.

— 1,5-2 6amta. 3agaHue peneHo 4aCTUYHO, YaCTUYHO BbIOPaHbI BEpPHbIE MHCTPYMEHTAJIbHBIE
METOAbl M TPHUEMbI PEIICHUS, MPOBEJICHBl YACTUYHBIE PACUYEThl, CHEJIaH BBIBOJ IO
pe3yiibTaTaM  MPOBEACHHBIX  pPacyeToB €  OTACJIbHBIMHU,  HE3HAUYUTEIbHBIMU
MOTPEIIHOCTAMH.

— 0-1,4 Oamna. 3amaHue HE PENICHO WJIM PEIICHO YacTUYHO, YaCTHYHO BBIOpAHBI
HE0OXO0IMMbIe HHCTPYMEHTAJIbHBIC METOJIBI U TIPUEMBI PEIICHHUS, PACUEThI HE TTPOBECHBI
WJIY MIPOBEJICHBI YaCTUYHO, BBIBOJI IO PE3YyJIbTaTaM IIPOBEICHHBIX PACUETOB HE CACIaH WIH
OImMOOYEH.

3. MeToanueckne MaTepuaJibl, onpe/esiioniue npoueaypbl OeHMBAHUS 3HAHUI, yMEHMH,
HABBIKOB M (MJIM) ONBbITA JAeSATEJbHOCTH, XAPAKTEPU3YIINMX 3Tanbl (GOopMHUPOBAHMS
KOMIIeTeHI MK

[Ipouieypsl OIlCHMBAHUS BKJIIOYAIOT B c€0s TEKYIIMHA KOHTPOJb W IMPOMEXKYTOUHYIO
aTTECTaLIHIO.

Tekymmii KOHTPOJIb YCIEBAEMOCTH TMPOBOJUTCS C MCIOJIB30BAHUEM OIIEHOYHBIX
CPEICTB, MPEACTABICHHBIX B M. 2 JTAHHOIO NPWIOXKEHUS. Pe3ynbTaThl TEKyLIEro KOHTPOJIS
JOBOJIATCS 1O CBEACHUS CTYJEHTOB J0 IPOMEKYTOUHOMN aTTECTALIMH.

IIpome:xxyTOUHAs aTTeCTALUs TPOBOAUTCA B HopMe 3K3aMeHa. DK3aMEH MPOBOAUTCSA IO
pacnuCaHuI0 IPOMEKYTOYHOM aTTECTalid B MUCbMEHHOM BHje. KonMuecTBO TeOpeTHUECKUX
BOIIPOCOB B HK3aMEHALlMOHHOM 3aJaHuu — 2, KojaudecTBO 3anay — 1. IIpoBepka oTBeTOB U
00BSBIIEHHUE PE3YJIHTATOB MPOU3BOAMUTCS B JIEHb dK3aMEHA. Pe3ynbTaThl aTTecTalluy 3aHOCSATCS
B BEIIOMOCTb M 3a4YETHYIO KHWXKKY CTyneHTa. CTyIeHTbl, HE MNPOLIEAIINE MPOMEKYTOUHYIO
aTTeCTaIIO 1o rpaduKy, JOHKHBI JUKBUIUPOBATH 33JJ0JKEHHOCTh B YCTAHOBJICHHOM TOPSIIKE.



IIpuioxenue 2
METOANYECKHUE YKA3AHUS 110 OCBOEHUIO JUCIIUTIJINHBI

Y4eOHBIM MJIaHOM MPEyCMOTPEHBI CIISAYIONINE BUABI 3aHATHI:

- JICKITUH;

- MPAKTUYECKHE 3aHATHUS;

- TabOpaTOPHBIE 3aHSITHSI.

B xo/1e TeKIMOHHBIX 3aHATUNA PacCCMaTPUBAIOTCS OCHOBHBIC TEOPETUUYECKUE TTOJIOKEHUS U
MOHATHS, METOJBl MHOTOMEPHOTO aHajdW3a JaHHBIX, [JAlOTCS PEKOMCHIAWH IS
CaMOCTOSATEILHOM paOOTHI M TOATOTOBKE K MPAKTHYECKUM H JTA0OPATOPHBIM 3aHITHSM.

B xome mpakTHdeckux W JIabOpaTOPHBIX 3aHATHN YIITYOJSIFOTCS M 3aKPEIUISIOTCS 3HAHUS
CTYIICHTOB TIO POy PAacCMOTPEHHBIX Ha JEKIHWSIX BOMPOCOB, PAa3BUBAIOTCS HAaBBIKU
MHOTOMEPHOTO CTaTUCTHYECKOTO aHaIM3a OOJIBITUX MAaCCUBOB JIAHHBIX B MAKETaX MPUKIIATHBIX
IPOrPaMM, a TAKXKE CAaMOCTOSATEILHON pabOTHl U pabOTHI B KOJIJICKTHBE.

[Tpu MOATOTOBKE K MPAKTUICCKUM U JTAOOPATOPHBIM 3aHATHSAM KaXKJIbIi CTYICHT JTOKCH:

1) U3y4nTh PEKOMEHIOBAaHHYIO YICOHYIO JINTEPATYPY;

2) U3y4HUTh KOHCIIEKTHI JICKITUH;

3) IOATOTOBHUTH OTBETHI HA BCE BOIIPOCHI 110 M3y4aeMOU TeMe.

B mporiecce moaroToBKH K MPAaKTUYECKUM U JIAOOPATOPHBIM 3aHSATHUSM CTYJIECHTHI MOTYT
BOCIIOJIb30BAThCSl KOHCYJIBTAIMSIMU TIPETIOIaBaTesl.

Bormpocsl, He pacCMOTpeHHbIE Ha JIEKIUAX, MPAKTHUYECKUX U JIA0OPATOPHBIX 3aHSATHSAX,
JOJKHBI OBITh M3YYECHBl CTYIEHTAMH B XOJI€ CaMOCTOATEIbHOW paboTel. KoHTpoah
CaMOCTOSITENILHON paboThI CTYJICHTOB Ha/l y4eOHOM MPOrpaMMOii Kypca OCYIIIECTBIIIETCS B XO/I€
3aHATHI METOJIOM KOJUTOKBHYMa. B Xxo/1e caMOCTOSTENhbHONW padOThl KK/l CTYJIEHT 00s3aH
IPOYUTATh OCHOBHYIO H, TIO BO3MOKHOCTH, JIOTIOTHUTEIBHYIO JIUTEPATYPy MO U3ydaeMOl Teme,
JOTIOJTHUTH KOHCTICKTHI JICKITMH HEIOCTAIONUM MaTEPHAIIOM, BBIMTMCKAMHU U3 PEKOMEHIOBAaHHBIX
NEPBOMCTOYHUKOB.  BBIICIUTh  HEMOHATHBIC  TEPMHUHBI, HAWTH WX 3HAYCHHUC B
SHITUKIIOTICIMYCCKUX CIIOBaApSIX.

JInsi ONTOTOBKU K 3aHATHUAM, TEKYIIEMY KOHTPOJIO M TPOMEXKYTOUYHOH aTTecTalluu
CTYJIEHTBI MOTYT BOCIIOJb30BAaTbCS  AJIEKTPOHHO-OMOTMOTEUHBIMU CHCTeMaMH. Takxke
oOydJarorecss MOTYT B34Th Ha JIOM HEOOXOJUMYIO JHUTEpaTypy Ha aOOHEMEHTe
YHUBEPCUTETCKON OMOTMOTEKHU WIIH BOCIIONH30BATHCS YNTATHHBIMH 3aJIAMH.



MeToauyecKue peKOMEHIAIUH 10 BHINOJHEHUIO JJA00PATOPHBIX 3a1aHU I

Jlabopamopnoe 3a0anue 1. «Ilepsuunas o6padbomra OaHHbIX»

JlanHbIe 00 W3AEpIKKAaX Ha TPAaHCIOPTUPOBKY TNPOAYKTOB mHTaHUs 10-TH Qupm™m, 3aHUMAIOMIHXCS
cHaOkeHueM, IIpeIcTaBIeHbI B Tabnuie. Heo6xoaumo moctpouts 95% noBeputenbHbIe MHTEPBAIBI AT CPETHUX
3HAYCHUH TPEX UMEIOIIUXCS MPU3HAKOB B MPEIIOI0KECHUN, YTO OHM MMEIOT HOPMAJIbHOE paclpesieiicHue, a
TaK)Ke JIOBEPUTEIBHYIO 00JIaCTh JJIs IEPBBIX IBYX MPU3HAKOB.

BbIunciiuM BEKTOp CpeHUX 3HAYCHHH W KOBAapPHAIMOHHYIO MATPHILY IS TPEXMEPHOTO HOPMAIILHOTO
pacrpeneneHusl.

HNI(’; 3atpatsi ;HHHBa’ o 3aTpathl Ha pEMOHT, y.e., X> Kamnmran ¢upmer, THIC. y.€., X3
1 16,44 12,43 11,23
2 7,19 2,70 3,92
3 9,92 1,35 9,75
4 4,24 5,78 7,78
5 11,20 5,05 10,67
6 14,25 5,78 9,88
7 13,50 10,98 10,60
8 13,32 14,27 9,45
9 29,11 15,09 3,28
10 12,68 7,61 10,23

s 1
[pumenss  popmyny X, = —ZX [=1,2,3, momyunm Juit, Hampumep, Xii X
n-:

il

=(16,44+7,19+9,92+4,24+...+12,68)/10=13,185. Amnanornuno noiysaem X,=8,104, )?3 =8,679 u BeKTOp
CpEIHUX UMEET BUJI; )_(2[13,185, 8,104, 8,679].

BHeMeHTH KOBapHaIMOHHOM MaTpPUIIbI BBIYHCIISIEM 1o dopmyiie
1 = . .
Sy = 10+ 1(X X )(XU —Xj), [,j=1,2,3. Hampumep, mna i=j=1: su = [(16,44-13,185)* +

(7,19-13,185)* +.. .+ (12,68-13,185)?)/10 = 39,626 u panee, mus i=1, j=2: s12 = [(16,44—13,185)(12,43-8,104)

+(7,19-13,185)(2,7-8,104) + ...+ (12,68—13,185)(7,61-8,104] / 10 = 20,615 u T.1. KoBapuanmonHas Matpuiia
39,626 20,615 —4,735

UMeeT BUO: S = [20,615 20,9 —0,547] WM HECMELICHHAs OLEHKAa KOBAapUMAaLlMOHHOW MaTpHULBL: S=

—4,735 —0,547 7,236
39,626 20,615 —4,735 44,029 22,905 5,261
Too1 [20 615 20,9 —0,547‘ [22 905 23,222 —0,608].
4,735 —-0,547 7,236 5261 —-0,608 8,039
_pn-1) —1) 310-1)
Berancinm 772 =—F .. =3,857-4,347=16,767.
o (p.n=p) n—p oc s(pon=p) 10—-3 0,05:(3,7)
Torma moay4um A0BEPUTEIbHbLIE MHTEPBANILI IS KAXKIOM U3 CPEAHUX:

13,185 — V16,767 * |2222% < |1, < 13,185 + V16,767 * |22 1 4,593<p1 <21,777,

8,104 — V16,767 * 222 < 11, < 8,104 + 16,767 * |22 41 1,864<p <14,344,

8,679 — V16,767 * | < 13 < 8,679 + /16,767 * |*—= 1 5,007<ps <12,351.



Jns

I’Z(X— “o)Ts_l(X_ uo) =

NEPBBIX JIBYX IMPHU3HAKOB JIOBEPUTEIbHAss OO0JIACTH CTPOUTCS
n—1
p(f) a;(p’n_p).I/IMeeMI
+[48,921 22,9051 '[13,185—p,
10[13,185 - ,, 8,104 — p, | =
22,905 25,803 | | 8,104 —p,

c yueroM (opmysl

_0,35(13,185— 1, ) +0,66(8,104 — 1, )* —2-0,31(13,185 — ., )(8,104 — ) <16,767.

HOJ'Iy‘lI/IBH_IaHCSI JAOBCPUTCIIbHAA 00J1acTh OKa3aHa Ha pHuC. B BUJC SJUIMIICA.

C 1enpl0 OLEHKH BO3JCHCTBUS COCTOSHHS OKpPYXKAIOLIEH cpeapl Ha 30pOBbE HACEIEHUs COOpaHbI
naHHbeie” 1o 1ByM PenepanbHbIM okpyram. Heobxomumo nposeputs npu oo = 0,05 cyIiecTBEHHOCTb pa3Inunit

L

14,681

1,527 8,104,

»

13,185

22,242

JABYX OKpPYTI'OB I10 BBI6paHHBIM JABYM I1IOKa3aTCJIsIM.

»

Xi

CeBepo-3anaaHblii heepaabH. OKPYT IlenTpanbHelii GhenepaibH. OKPYT
Ne 3aboyeBaeMOCTh Ha No 3abosieBacMOCTh Ha
[peruoHa ltélggno YMCPIIHX Ha 1000 yen. HacemeHust | peruona  fucsio ymepumx na 1000 uen. HaceneHus
YeJl. HaceJICHUS 1000 uen. HaceaeHUs
HOBOOOPa30BaHISIMU HOBOOOPa30BaHUsIMU
1 16,6 9,6 1 16,1 12,3
2 12,5 7,6 2 17,6 8,5
3 15,3 8,1 3 19,2 10
4 17,1 7,6 4 18,2 8
5 16,3 7,3 5 20,2 10,9
6 20,1 6,4 6 18,1 7,5
7 11,6 10,3 7 19,2 8,2
8 20,9 8,7 8 18,2 6,8
9 22,5 7,4 9 17 10
10 16,4 8,6 10 18,1 9,3
11 11 17,7 10,9
12 12 19,7 9,8
13 19.9 6,7
14 18,2 8,9
15 21,9 8
16 21,5 9,2
17 19,5 11,3
18 15,6 10,3
X 16,93 8,16 X 18,66 9,26

1. Onpenenum BEKTOPBI CPEIHUX U KOBAPUAIIMOHHBIE MATPHIIBL.

=

13,38
-1,86

~1,86
1,50 |’

X,=[16,93, 8,16]; X,=[18,66, 9,26];

[293 -0,76
271-0,76 2,62

OObenMHEHHAsT KOBapUAIMOHHAS MAaTPHUIA PACCUUTHIBACTCS TaK:

* larnsie 3a 2001 1. mo: Pernonsl Poccun. M.: 'ockomctart, 2002.




S, =——((10-1)S, +(18-1)S,) = 624 L4
10+18-2 ~1,14 2,24

0,17 0,09

0,09 0,49]

2. PaccunTaeM (akTuueckoe 3Ha4YeHUE KpUTepus XOTTeJMHTa:

Haiinem o6paTHyro Matpuiry S, :{

=% (X -X,)sH(X, -X,)=
p——y 22 (X, -X,) 85 (X, -X,)
10 18 [0,17 0,09
o gl16.93-18.66. 8.16-9.26] [16,93 18,66, 8,16-9,26]=1,42
T10+ 0,09 0,49
3. Haiinem kpuTHdeckoe 3HaUe€HHE KPUTEPHsI XOTTEIMHIA U CPABHUM C (PaKTHIECKUM
p(n, +n, —2) 210 +18 - 2)
T, = - . F, = E),os;(z,zs) =7,04.

T e +n,—p—1 GO 10418 -2 -1
HOCKOHBKy KPpUTHYECKOC 3HAYCHHUC 0oJIbliIe (baKTI/I‘IeCKOFO, TO I'MI10TE3a O PAaBCHCTBC BEKTOPOB CPCIAHUX
3HAYeHUH TPU3HAKOB JUIS IBYX OKPYT'OB HE MOXKET OBITh OTBEPTHYTA.
4. TIpoBepuM ¢ TOMOIIBIO KpUTEpHsl bapTiieTTa paBeHCTBO KOBapHUAIIMOHHBIX MAaTPHIL IBYX BHIOOPOK.
2
Paccunraem h=1— ! + ! — ! 2p +3p-1 =0,905,
n,—1 n,—-1 n,+n,-2 6(p+1)

a=(n, +n, —2)IndetS,, —[(nX —1)IndetS, +(n, —l)lndetSY]=8,835.

W = ab=17,99. I1o Tabnuiie HAXOAUM X(z) 053 = 7,81. Takum 06pazom, GpakTHIECKOE 3HAYCHUE KPUTEPHUS

Baptierra Oonpiie TAOMMYHOTO W THIOTE3a O PABEHCTBE KOBAPHAINMOHHBIX MATPHUI[ M, CIEIOBATEIBHO,
OJTHOPOJHOCTH JABYX (heJiepadbHBIX OKPYTOB MO BBIOPAHHBIM JBYM MpHU3HAKAM, OTBEpPraercs C HaJlIeKHOCTBHIO
95%.

[IpoBeprTe moyyeHHbIE Pe3yabTaThI Mpu oMoIu nakera RStudio.

Jlabopamopnoe 3adanue 2. «Koppenayuonno-pezpeccuonnuiii anaiusz»

1. 3arpy3ute nannbie u3 aiina Labl.csv (https://disk.yandex.ru/d/QnfUkoAkWtD1JQ). daiin coaepxut
noABBIOOPKY 4794 HabmoieHuit U3 MaccuBa msm.sta Mo uHAMBUAAM. OnrcaHue NepeMeHHbIX: 1w — orapupm
3apa0oTHOM M1aTel, edu — yucio JeT 00pa3oBaHus, €Xpr — OMBIT pabOTHI, €Xpr2 — KBaJIpaT NepPEMEHHOM expr.

2. [IpocMoTpuTE ECKPUNTUBHBIE CTATUCTUKU MEPEMEHHBIX B BBIOOpPKE: CpeliHee 3HAUY€HUE, MEIUaHy,
MOJy, IUCIIEPCHIO, IKCLIECC U aCUMMETpHI0. CaenaiTe BbIBOBI.

[Toctpoiite auarpamMmbl pacrpeaeaeHus UIs KaXI0i U3 MepeMeHHbIX, a TaK)Ke CPaBHUTE UX C KPUBOM
HOpMAaJIbHOTO paclpeneiacHus. Paccunraiite 3HaueHue craTucTUku Konmoroposa-CMmHupHOBa [UIsl IPOBEPKU
COOTBETCTBUSI SMIIMPUUECKOTO paclpeesieHus HOpMaJIbHOMY 3aKOoHY pactipenenenus. Chenaiite BHIBOABI 00
SMIIMPUUYECKOM PACIPEIEICHUN KaKIOW IEPEMEHHOM.

3. [TocTpoiiTe KOPPENSAIUOHHYI0 MaTpHIly mNepeMeHHbIX. OIeHUTe 3HAYMMOCTh KOI(P(HUIIMEHTOB
Koppemsauuu. [[poKkOMMEHTUPYITE pe3yabTaThl.

Paccuuraiite yactHele ko3¢ duuuenTsl kKoppensiuu. CpaBHUTE MX C HapHbIMH Kod3(pduireHTamMu
KOPPEJALMH U CAEIIANTE BBIBOBI.

4. TlocTpoiiTe ypaBHEHUE JTMHEWHON MHOKECTBEHHOU perpeccuu nepeMeHHoM 3apaboTHOM TIaThl /w OT
NIepEeMEHHBIX edu, expr U expr2.

[Tpoananu3upyiite OCTaTKM pPETPECCUM, BBHINOJHUB HEOOXOJUMBIC TECThl Ha AaBTOKOPPEIALMIO H
reTePOCKEAACTUYHOCTb.

Crnenaiite BBIBOJBI IO PE3yJIbTATaM BCEX PACUETOB, BHIITOJIHEHHBIX B 3TOM IIYHKTE 3a/1aHUS.

5. IlocTpoiite 1oBEpUTEIbHBIE HHTEPBAIIBI I KO3()PHUIIMEHTOB pErpeCcCCHH.

6. CoxpaHuTe CKpUNT U IPUKPEIHUTE €r0 K OTUETY.

Jlabopamoproe 3a0anue 3. «/[uckpumunanmmulii aHaius»

1. B daitne firm.csv (https:/disk.yandex.ru/d/OnfUkoAkWtD1JQ) wumerorcs maHHble 1o 12
NOPEANPUATHSM, XapaKTEPU3yeMBbIM TpeMsl 3KOHOMHYECKMMH IOKa3zaTelsMH: labor — Hpon3BOIUTEIBHOCTH
Tpyaa, defect — ynensHbli Bec moteps oT Opaka (%) u fund — ¢gonmooTnaya aKTUBHON YacTH OCHOBHBIX
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MIPOM3BOJCTBEHHBIX (POHAOB. M3 3TUX mpeanpuaTuil BeIJENIEHbI ABE 00y4aromue BbIOOpKHU (epemenHas firm),
nepBas U3 KOTOPBIX BKJIIOYAET 4 MpeanpusTHs rpynnsl A, a Bropas 5 mpeanpustuil rpynmnsl B. TpeGyercs
Kiaccu(UIMpoBaTh B OJIHY U3 TPy A win B ocraBmmecs: Tpu peAnpusTUS.

2. Ilepen BBINOJIHEHUEM AMCKPUMHHAHTHOTO aHAJIN3a HEOOXOAMMO yOeAUTHCS B TOM, YTO IIEpEMEHHBIE
XapaKTepU3YyIOLIUE MPEANPUSITHS SBISIFOTCS HOPMAJIbHO PACHpPEIEICHHBIMU U JUCIIEPCUU M KOBapUallUU 3TUX
NEPEMEHHBIX BHYTPH TpYNI OJHOPOAHBI. s 3TOro ucmosib3yercss aucnepcuoHHbI aHanu3 (ANOVA).
Heo0xoauMebie onuy peaqn3oBaHbl B (PyHKIIUH anov.

3areM, BBIIIOJIHATE OJUH U3 TECTOB HA B OJHOPOJHOCTH AMCIIEPCUI U KOBapUaluil BHYTPH ABYX I'PyII
(manpumep, t-tect nian M-tect bokca).

Jlnis mpoBepKM Ha HOPMAIBbHOCTH paclpeleleHusi BOCIOJIb3YHTeCh, Hampumep, rpadukamMu MO
paccestHUs WM COOTBETCTBYIOIIUM TECTOM.

3. BpImonHWTE NUCKPUMUHAHTHBIA aHanu3 uMeromuxcs 9 npeanpusatuil. Ilosmyuure pesynbrarsl
JUCKPUMHHAHTHOTO aHajlu3a M0 KaXJ0M MepeMEeHHOW, B YacTHOCTH, JAMOIbl YWIKca Kak JJs Bceil
JTUCKPUMHUHALIUY, TaK U OTAEIBHO JUIS KaXKIO0M MepeMEHHON U 3HAUMMOCTh MIEPEMEHHBIX JUIsl KilacCU(UKaLUK.

[Toryuure 3HaueHHst KOAPHULINEHTOB JUCKPUMUHAHTHBIX (YHKIUI € TIOCIIE ONBITHBIMHU BEPOSITHOCTSIMU
NOTIAJIaHUs NPEANPHUATHS B OJHY U3 TPYII. JI0KHBI MOTYYHUTHCS CIEAYIOIINE TUCKPUMUHAHTHbIE (DYHKIMH:

f, =-54,87+9,13labor + 6,39defect +10,56 fund
fz =—25,18+6,42labor +11,07defect + 3,35 fund '

[Tosryuure MaTpuily, IO CTpOKaM KOTOpOH (hakTuyeckas kiaccuuKaius, a 1o cToiaduaM — norydeHHas
10 MOJieNH. B nzeanbHOM cilydyae OHM JOJDKHBI COBIAJATh U MaTpulla JODKHA UMETh AMArOHAJIBHBIA BUI IIPU
MpoLEeHTe KOppeKTHbIX HaOmoaeHui 100%.

[Tomyunte COOTBETCTBEHHO KIACCU(UKALMIO MO HAOIIOJCHHUSIM M BEPOSTHOCTH OTHECEHHS Ka)JO0ro
HaOmoieHuss K Kaxaod u3 AByx rpynn (A unu B). Ilpuuem kiaccuduuupoBanbl OyayT U mocieaHue 3
HaOJI0ACHNUS, U1l KOTOPBIX Mbl HE UIMEJIH IIEpBOHAYAIbHO HH(OPMAITH O TOM, K KaKOW U3 IPYIIIT OHU OTHOCSATCS
(mabmogenust 10 u 11 — k rpynne B, a 12 — x rpynne A). Takke MOXXHO MOJXY4YUTh KBaJApaT PacCTOSHUS
MaxananoOuca oT LleHTpa KaXJJ01 U3 TPYyIII.

4. BBINOJIHUTE NOIIATOBBIM aHAIN3 METOJIOM IOCIIE0BATEILHOTO BKIIOUEHHS TEPEMEHHBIX U METOI0M
uckimoueHus. OOparure BHHMMaHHME Ha BO3MOXKHOCTM UW3MeHeHMs 3HaueHudt F  kpurepus ams
BKJIFOUEHUS/UCKITIOUEHUS] TIEPEMEHHOM M BHJIa OTOOpa)XX€HHs — KOHEYHOI'O pe3yJibTaTa WK Pe3yJbTaTOB IO
1raraM M MeTOJ MOIIaroBOro aHaIu3a: BKIOYEHMsS WU UCKITFOUEHUS.

5. Tlonmyunrte pesynpTaTel B 1. 2—4. CrenaiiTe coaepaTelbHbIE BBIBOJBI IO pe3yJIbTaTaM BCEX
BBIIIOJTHEHHBIX PAaCUETOB.

Jlabopamopnoe 3a0anue 4. « Knacmepuuiii ananuz»

1. 3arpy3ute ganusie u3 aitna Lab3.csv (https://disk.yandex.ru/d/OnfUkoAkWtD1JQ). daiin comepxut
MOIBBIOOPKY M3 MaccuBa msm.sta o nHAuBUAaM. OnucaHue mepeMeHHbIX: 1w — norapudm 3apaboTHOIM IIaTHI,
edu — gncio et obpazoBanus, nhh — 4uCIIO WIEHOB JOMOX03s11cTBa, dd — 7051 TOXOA0B IJIaBbI IOMOXO3SIIICTBA
B CEMEHOM OI0KeTe, age — BO3pacT, pm — IPOIEHT 3apaboTKOB, KOTOPHIiA 1aeT OCHOBHas pabota. Heobxoaumo
KJIacCU(PUITUPOBATH HAOIIOICHHUS.

2. BeImonHUTE pacueT OnucaTeIbHBIX CTATUCTHK MO IepeMeHHBIM BeIOOpKH. Caenaiite BeiBOABL. [Touemy
HETB3sI WCIIOJIh30BATh JTAaHHBIE B HaTypaJIbHOM BHje? B (haiine Lab3a.csv
(https://disk.yandex.ru/d/OnfUko AkWtD1JQ) conmepkarcs cTaHAapTU30BaHHBIC TIEPEMEHHBIE.

3. BBINOTHUTE KIACTEPHBIM aHAIW3 MMEIOIIUXCS HHIWBUIOB METOJOM Kiaccuukamuu K-cpeaHmux,
yKa3aB IepeMeHHbIe KIacCH(PHUKAIIUHU (BCe UMEIOIIUECS TIEpEMEHHBIE).

ChopmupyiiTe TaONHIy CO CPSTHUMH IO TIEPEMEHHBIM IS KXKIOTO KJIacTepa M PACCTOSTHUSIMH MEXTy
KJIaCTepaMHu.

BeITIONTHUTE AWCIIEPCUOHHBIN aHAW3 JJIsT MPOBEPKH 3HAYMMOCTH IS KIACCU(DUKANNU KKIOW W3
WCIOJIb30BAHHBIX IEPEMEHHBIX.

[ToyunTh ommcaTeNbHBIE CTATUCTUKK (MAaTEMaTHYECKOE OKUIAHWE, CTAaHIAPTHOE OTKIOHCHHE U
JTUCTIEPCUIO) NIl KaXKIOTro KIIacTepa, a TakKe OOBEKThl (HAOMIOACHHS) KaXIOTO Kilacca M PaccTOSHUE OT
00BEKTOB JI0 TICHTPA KJIACTEPA, KOTOPOMY TIPHHAICIKHUT ITOT 00bEKT. COXPaHUTH PE3yJIbTATHI KJIACCUPUKAITIH.

[TonpoOy¥iiTe H3MEHUTh KOJIWYECTBO KIACTEPOB U COCTAB MEPEMEHHBIX, MO KOTOPBIM CTPOUTCS
knaccudukanus. Kak 3To BIusier Ha pe3yIbTaThl pa3oueHus?

4. Opranusyiite ciy4aiiHyto MoABBIOOPKY HAOMIOIEHUI U BHIMIOJIHUTE KJIACTEPHBIN aHAIN3 UMEIOIIUXCS
JAHHBIX HECKOJILKMMH METOJIaMH arJIOMEPaTUBHOM KIIaCCUPUKAIINHY (MEPAPXHIECKOTO 0O TUHEHIS KIIACTCPOB:
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OJIMHOYHOW CBs3U (OJIIDKAMIIero cocena), MOTHOW CBSI3M (HAJIbHETO COCe/a), HEB3BEIICHHBI METOJI CpeaHei
CBSI3U, B3BEUICHHBIH METOJ] CPEHEH CBSI3H, HEB3BEUICHHBIN IEHTPOUTHBIA METO, B3BCIICHHBIN IICHTPOUIHBIHI
MeTo (MeIUaHHOMN CBS3HM), METOJT Y op/a).

[TocTpouTh HEpapXUUECcKOe IEPEBO PE3yILTATOB arjOMEPaTUBHON KITACCUPUKAIIHH.

Pexomenayercst BeIOMpasi pa3inuyHble MpaBHia OOBEAMHEHHS KIIACTEPOB U MEPBI PACCTOSHUN MEXIy
00BEKTaMH, CPAaBHUTH PE3YJIbTATHI MOTYUYCHHBIX KIACCU(PHUKAIIHIA, BEIOPATh ONTUMAIILHBIN MO BallleMy MHCHHUIO
BapuWaHT U CACIATh COACPIKATCIIBHBIC DKOHOMUYCCKHUE BBIBOALI IO €0 PE3yJibTaTaM.

Jlabopamopnoe 3a0anue 5. « CHudiceHue pazmepHOCmu UccedyemblX MHO2OMEPHbBIX NPUSHAKOB»

1. Barpy3ure nanssie u3 daiina Lab3.csv (https://disk.yandex.ru/d/QnfUko AkWtD1JQ). Daiin conepx ut
MO/IBBIOOPKY M3 MaccuBa msm.sta o nHAuBUAaM. OnucaHue nepeMeHHbIX: 1w — norapudm 3apaboTHOIM I11aTBhl,
edu — yncno et obpazoBanusi, nhh — yucio uaeHoB JOMOX03siicTBa, dd — A0S 10XOA0B B CEMEHHOM OIOKETE,
age — BO3pacT, pm — TPOLEHT 3apabOTKOB, KOTOPBIM JaeT OCHOBHas padora. HeoOxomumo mpoBectu
KOMITOHEHTHBII aHaJIn3 JaHHBIX, a 3aTeM KiIaccu(pUIUpoBaTh HAOIIOICHUS.

2. BhImonHUTE pacyeT OMHCATEeNFHBIX CTATHCTUK IO TEpEeMEHHBIM BbIOOpKH. CrenmaiiTe BBIBOIBI.
PaccuuTaiite KOppeIsLMOHHYIO MaTpHIly epeMeHHbIX. Heo0XoauMo i cTaHapTU3UpOBaTh epeMeHHbIe?

3. BeImmosHUTE aHAIN3 TJIABHBIX KOMIIOHEHT.

Bribepure uncio GpakTopoB U MOIYyYUTE COOTBETCTBYIOLIMNA MPOLEHT OOBACHEHHOHN 3TUMHU (haKTOpaMH
Bapuanuu. [IpocmoTpute koappuimenTs pakTopHBIX HArpy30K. Jlanee MOKHO MOIYIUTh rpaduk COOCTBEHHBIX
Yuced M caMu COOCTBEHHBIE YMCIIA, COOTBETCTBYIOLIME MM COOCTBEHHbIE BEKTOpHI. [laiite mHTepmperaruio
(akTopam 1o 3HAYCHUSM TIOJTYICHHBIX COOCTBEHHBIX BEKTOPOB.

Pexomenayercss panee caMOCTOSITENBHO O3HAKOMHUTBCS C JPYTMMH ONUUSAMH B IPEJICTaBICHUH
pe3yNbTaTOB KOMIIOHEHTHOT'O aHAIM3a.

4. Jlis MMEIOIIMXCS TaHHBIX ONpEIeNuTe U OOOCHYHTEe ONTHMaibHOE YMCIO (AKTOPOB U JaiTe ux
unTepnpetanuto. Kakoil npoueHT Bapuanuyu OHU 0ObSICHSIOT?

5. BeINOTHUTE KIACTEPHBII aHAIN3 10 3HAYSHUSM BHIOPAHHBIX B 11. 4 TIaBHBIX KOMIIOHEHT 11 BHIOOPKU
nHAUBUIO0B. Cenaite BBIBOIBI.

6. [TocTpoiiTe ypaBHEeHHE MHOXKECTBEHHOH perpeccuu Ilw Ha BbIJe/IeHHbIE B 1. 4 TJIaBHbIE KOMIIOHEHTHI.
JlaliTe HHTEpPIPETALMIO TOJYYEHHOTO PE3yJIbTaTa.

Jlabopamoproe 3a0anue 6. « Daxmopuwlil aHATU3»

1. 3arpy3ute nannsle u3 ¢aitna Lab3.csv (https://disk.yandex.ru/d/QnfUkoAkWtD1JQ).

2. BemonuuTe (hakTOpHBIN aHAIM3 TI0 UMEIOIITUMCST BHIOOPOYHBIM JaHHBIM.

IToucka naTeHTHBIX (PAaKTOPOB OCYIIECTBUTE METOJIOM TJIaBHBIX (PaKTOPOB (PEKOMEHAYETCS CPAaBHUTH
pe3yNbTaThl, NOJYyUYEHHBIE Pa3HBIMU METOJAMH OLEHUBAHUS), YKAKUTE MAaKCUMaJIbHOE KOJIMYECTBO (DaKTOPOB,
Hanpumep 2, 1 MUHUMAaJIbHOE COOCTBEHHOE YMCIIO (aKTopa /Ui BKIOYEHUs ero B aHanu3 — 0.

[Tonmyuure QaxTopHBIE HArpy3KH. YKaxuTe Kakue kod3pduuuentsl mo monynato Oonbmie 0,7. Takxke
MOJKHO TOJYYHUTh 3HAY€HHs COOCTBEHHBIX YHMCENI M JOJI0 OOBsSCHEHHOM ¢akTopamu Bapuanuu. llomyuure
3HAYEHHS OOITHOCTEH ISl KaXK0ro u3 (hakTopa.

3. OcyuiectBuTe BpauieHue (akrtopos. /i 3Toro BeiOepUTe OJUH M3 METOAOB BpAILCHUS: BapHUMaKC,
OMKBapTHUMAaKC, KBapTHUMakC, JKBMMakc, Hampumep, Varimax normalized. IlocMoTpuTe Kak H3MEHWIHCH
(akTOopHBIE HArPY3KU U IPyTHE pe3ysIbTaThl PaKTOPHOTo aHanu3a. Jlaiite naTepnperaiuio GpakTopos.

[ToskcniepuMeHTUpPYITE, BEIOMpas pa3Iu4HbIe 3HaUE€HHUs Yncia (PaKTOPOB HAa HAYaIbHOM CTAJH aHaIN3a
U pa3IMyYHbIe METO/IbI BpaleHus pakTopoB. BeiOepute onTuMalbHbIN C Ballle TOUKU 3pEHUs pe3yIbTarT.

4. BeImosHUTE KJIACTEPHBIN aHaNM3 HaOMoAeHUHN (Mo oOBbekTaM) 1Mo ¢akTopam, MOJYYSHHBIM MOCTE
BApUMAKC BpalICHUS B MIPEAbIAYILIEM ITyHKTE.

[TonyuunTe TabGuIyy 3HaUYeHUM (HaKTOPOB IS KXk moro HabmoaeHus. CKOMUpyHTe J1Ba CTOJIONA 3HAYCHUI
TaOJIMIBI B OKHO MCXOJHBIX MaHHBIX Ha MECTO J00aBJICHHBIX HOBBIX IIepeMEHHBIX. Jlamee wmeTtomom
kinaccudukanuu k-cpenaux (cM. 1adbopaTopHyIo paboTy MO KJIACTEPHOMY aHAIHM3Y ) BBHITTOJIHUTE KJIACTEPU3AIIIIO
JUTsl BHOBB MTOJIyYEHHBIX IEPEMEHHBIX.

5. IMocTpoiite ypaBHEHHE MHOKECTBEHHOM perpeccuu lw Ha BbIIeIeHHbIE (DaKTOPBI.

6. Iloctpoiite HeoOxoaumble TpadUKU U PACCUUTAUTE COOTBETCTBYIOIIME cTaTHUCTUKH. Crenaite
coJiepKaTeIbHbIe 9dKOHOMUYECKHE BHIBOIBI 10 PE3YJIbTaTaM CTaTUCTUUECKOIO aHAJIN3A.
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