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1. Ilepeyenb MuIaHNpPyeMBbIX pPe3yJIbTATOB 00y4YeHHSs MO TUCHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTeJbLHOM MPOrpaMMbl

B pe3ynbrate ocBoeHUs1 00pa30BaTeIbHOM MPOrpaMMbl 00yUYaIOUTUIICs T0JKEH OBJIA/IETh

CIICAYIONIMMU Pe3yJbTaTaMu 0O0YyUeHHSI 10 JUCIUTUTNHE:

Pesynbrarsl 00yueHus

dopmupyemas KOMITETSHITHS (C
YKa3aHUEM KOJIa)

[Ipumeuyanu
e

3HaHuA 3HaTh: OCHOBHBIE ITOHATHS, [1K-18 criocobHOCTH
OTIpeIeICHUS, CBSI3aHHBIC C HCII0JIL30BATh
00pabOoTKOI MHOTOMEPHBIX CTPYKTYP COOTBETCTBYIOIIUI
JTAHHBIX; METOABI (haKTOPHOTO, MaTeMaTHYSCKHUH arapar u
KJIACTEPHOTO M TUCKPUMHUHAHTHOTO WHCTPYMEHTAIbHBIE CPEICTBA
aHanM3a IUTst 00pabOTKH, aHAIH3a H
CUCTeMAaTHU3alUU UHPOPMAIUU
10 TEME UCCIIEN0BAHUS
YMmenus Ymers: pemats npaktadeckue 3aaaun | [IK-18 cnocoOHOCTS
peoOpazoBaHUs U CKATHUS HCII0JIL30BAaTh
MPU3HAKOBOT'O TIPOCTPAHCTBA, COOTBETCTBYIOIIUI
BBIJICJICHHS TJIAaBHBIX KOMIIOHEHT; MaTeMaTHYECKUH anmapar u
pemaTs 3a1a9u K1acCu(UKaIruu WHCTPYMEHTAIBHBIE CPEICTBA
MHOTOMEPHBIX HaOIIOIEHUH 1 IUTst 00paboTKH, aHAIH3a H
BBIJICJICHHS TPYIII KJIACTEPOB CUCTeMaTU3alUU UHPOPMAIIUU
10 TEME HUCCIIEN0BAHUS
Bnanenus | Baagets: MeTogaMu, allropuTMamy, [1K-18 criocoOHOCTH
(HaBbIKM / | cxemaMu cOopa, TOATOTOBKH, HCIIOJIb30BaTh
OIIBIT 00paboTKy U aHATH3a COOTBETCTBYIOIIUI
JIESATENIbHO | MHOTO(aKTOPHBIX CTATUCTUIECKUX MaTeMaTHYECKUH armapar u
CTH) COBOKYITHOCTEH C IMTOMOIIIBIO WHCTPYMEHTAJIbHBIE CPE/ICTBA
WHCTPYMEHTAIBHBIX CPEJICTB IUtst 00paboTKH, aHAIH3a H
CHUCTeMAaTHU3aluy UHPOPMAIHN
10 TEME HMCCIIETOBAHUS
2. MecTo IUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

JucuunnnHa «MHOTOMEPHBIN CTATUCTUYECKNN aHAJIM3)» OTHOCUTCSA K BAPUATUBHON YaCTH.
W3YYCHUS JUCUUIUIMHBI sBIsETCS (OpPMHpOBAHHE Yy CTYACHTOB HAay4YHOTO
MPEJCTABICHUSI O MHOTOMEPHOM CTATUCTUYECKOM aHAIIM3E CIYYAMHBIX COLMATbHO-I3KOHOMUYECKHUX

Llensro

SIBJIEHUH.

JucuunnuHa u3ydyaetcst Ha 4 Kypce B / ceMecTpe IIpU 04HOM Gpopme 00ydeHUs, U B TEUEHUE
JIBYX CEMECTPOB Ha 4 Kypce MpH 3a04HOH (popme 00ydeHusl.

Jlis OCBOEHHUS IUCHMIUIUHBI HEOOXOIUMBI KOMIIETEHIIMH, C(HOPMHUpPOBAHHBIE B paMKax
W3YYEHHUS CIENYIOIMX AMCUUIUINH: «MaTtemaTtukay, « 9JKOHOMUKO-MaTEMaTHUECKUE METOBIY.

JuctunnmHa «MHOTOMEpHBIM CTAaTUCTUYECKUNA aHAIM3» SBISETCA HEOOXOAMMOW s
YCIIELTHOTO NMPOXO0>KIEHUS IIPAKTUKHU U FOCY1apCTBEHHONW UTOTOBOW aTTECTALIUU.




3. Conep:xkanue padoyeil nporpaMmbl (00beM TUCUUIJIMHBI, TUIIBI M BUbI Y4eOHbIX
3aHATHH, Y4UeOHO-MeTOoAuYecKoe o0ecneyeHrne CaMOCTOSITeIbHOM PadoThl 00y4aroIIUXCs)



OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30BATEJIBHOE
YYPEXJEHHE BbICILIEI'O OBPA3OBAHUA
«BAIIKMPCKUU TTOCYJAPCTBEHHBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

JUACLUIIIIMHBI MHOTOMEPHBIN CTaTUCTHYECKUN aHAJIU3

Ha 7 ceMecTp
O04YHOU (hOopMBI O0yUEHUS

Bun paéorsl

O0BbeM TUCIUNINHBI

O6mas TpynoemkocTs aucturuinabl (3ET / gacoB) 4/144
Y4eOHbBIX YaCOB Ha KOHTAKTHYIO pabOoTy ¢ IperoiaBaTelieM:
JICKIIMA 18
MIPAKTUYECKUX/ CEeMHUHAPCKUX 36
71a00paTOPHBIX -
npyrux (TpynroBasi, HHAUBUIYaIbHast KOHCYJIBTAIUS U UHBIC BUJIBI
y4eOHOH 1 TeTbHOCTH, TPEeIyCMaTPUBAIOIINE padOTy 00yUJarOIIUXCs
¢ npenogaBarenieM) (OKP) 1,2
Y4eOHbIX 4aCOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonmxcs (CP) 34,8
Y4eOHBIX YaCOB Ha MOJTOTOBKY K
sK3ameny/3auety/mud depenimpoBannomy 3auery (Konrpois) 54

®opma(bl) KOHTPOJIS:
DK3aMmeH / cemecTp




®opma n3ydeHUsI MATEPHUANIOB: JIEKIIUH, IPAKTUYECKHIE 3aHATHS,

OcHOBHasI U

dopMa TeKy1Iero

CEMUHAPCKHE 3aHATHS, JaDOpaToOpHbBIE PabOTHI, AOTIOJTHHTETbHAA 3a1aHus 110 KOHTPOILA yCTICBACMOCTH
Ne Tema u coneprxanue caMmocTosTeNbHas paboTa U TPYAOEMKOCTh (B acax) fTCeparypa, CaMOCTOSTEIILHOMN (KOTTOKBHYMEL,
n/n pexoMeHayemas KOHTpPOJIbHBIE PaOOTHI,
paboTe CTYAECHTOB
CTyIeHTaM (HoMepa 13 KOMITBIOTEPHBIE TECTHI U
CTIHCKA) T.IL.)
Bcero JIK [TP/CEM JIP CPC
1 2 3 4 5 6 7 8 9 10
Mopayas 1. MHOromMepHbIe
reHepajibHble
COBOKYITHOCTH.
CraTtncrnyeckoe
OLICHMBaHHe U CPAaBHEeHHe.
Mertoj ri1aBHbBIX
KOMIIOHEHT.
1. | MHoroMepHasT  HOPMAJIEHO 20 4 8 8 1 (rn.1) 2:c.8 Brmonaenne
pacnpeneneHHas 3 (r1.2-4) MPaKTUYECKUX 3aJaHUI
TeHepalbHasi COBOKYITHOCTb. 5 (rn.41)

CnyualiHbie BEKTOPBI.
YucnoBele XapaKTEPUCTHKU.
Bribopka w3 TeHepanbHOU

COBOKYITHOCTH. Toueunsle
OIIGCHKM  [apaMeTpoB U
JIOBEPUTEITHHBIE obnactu.
CpaBHeHue JIBYX
reHEepaJIbHBIX

coBokymnHocte.  IIpoBepka
THIIOTE3Bl O  HOPMAJIFHOM

pachpeseneHny reHepaTbHON

COBOKYITHOCTH.
KoppensuuoHHslii  aHanus.
I'pynnuposka 31
LEH3YPHPOBAHUE.

OpHOMEpHass TPYIIHPOBKA.
OnHOMEpHOE
neH3ypupoBanne. TabmuIlpl
comnpsbkeHHocTH.  ['mmoresa
He3aBUCHMOCTH. [ mmoresa
OJIHOPOJHOCTH.




MHoroMepHasi TpynInupoBKa.

MHoromepHoe

[IEH3ypPHPOBaHUE.

Heuuncnossie JNaHHEBIE.

[xanel CpaBHEHMIL.

OKCIIepTHBIC OLICHKH.

MerTon TTIaBHBIX KOMITOHEHT. 20 4 8 8 1 (rn.9) 2:¢.31 Brimosnenne
Brruucienue TJIaBHBIB 3 (rn.11) MPAKTHICCKUX 3aaHUH
KOMIIOHEHT. JIuneiinas

MOJIeJIb  METOJa  TJIaBHBIX

KOMIIOHCHT.

Xapakrepucrudyeckas

MaTpula u

XapaKTEPUCTUUECKUM

MHOTOWIeH. KBampaTnaHbie
¢opmer. CBoiicTBa TIABHBIX
KOMITOHCHT.
CaMOBOCTIPOH3BOIMMOCTb.
I'eomeTpuueckre CBOMCTBA.

Moayap 2. DakropHbIH

aHaIn3

OCHOBHBIE TOHATHUS U MOJIEITH 28,8 6 12 10,8 1 (rn.8) 2:¢c.49 Brimonnenue
(baxTOopHOTO aHam3a. 3 (rn.9, 10) MPaKTUYECKUX 3aJaHuN
IpocTpancTBO o0mmx 5 (rn1.35)

(haxTOpOB u HIOJIHOE

(hakTOpHOE  MPOCTPAHCTBO.
ANTOpUTM MeToJa TJIaBHBIX
(axropos. [Ipobirema oneHKH
(axTopoB " 3a7a4uu
kinaccudukanun. Cesizb  C
TJIaBHBIMH ~ KOMIOHEHTaMH.
O/HO3HAYHOCTh  PEIICHHS.
Ycnosus Ha MaTpHILy
Harpys3oxK. IenTponaublit
Mmeton. JlateHTHBIE (PaKTOPHI.
Meron baptierra. Meron

TomcoHa.

Monayas 3. Mertoas!

MHOTOMEpPHOI

Kjaaccupuranuu

Krnacrepusrii anHamm3  Kak 20 4 8 8 1 (rm.6-7) 2:c.49 Brmonaenne

Kiaccudukarms 6e3 3 (r11.6) MIPAKTUYECKUX 3aJaHUM




00y4YCHHS. OCHOBHBIE
noHATHA. PaccTosHUS MexIy
00BEKTaMHU U Mepa OJIM30CTH.

Paccrosnue MEXAY
KnacTepaMu. DYHKIIMOHAIEI
KadyecTBa pa3OueHms.
Hepapxuueckue KJ1acTep-
HpPOIETyPHI.

JIUCKPYMUHAHTHBIM aHaJIU3.
JIuneinsii

JUCKPUMHUHAHTHBIN  aHau3.
JIMCKpUMUHAHTHBIM  aHAIU3
OpY HOPMAJIbHOM  3aKOHE
pacrpeeneHus moKa3aTenei.

5 (rn.44)
6 (ri1.4-5)

Knaccudukarus c

o0y4JeHHeM.

DK3aMeH 1,2

KonTpons 54

Bcero uacos: 144 18 36 34,8




OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXX/IEHUE
BBICIIIEI'O OBPASOBAHMSI
«BAIIKMPCKHUU I'OCY JAPCTBEHHbBINM YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JTUCIUTUTMHBI MHOTOMEPHBIN CTATUCTHYECKUI aHAITN3
Ha 4 kypce
3a04HOM (OpMBI 00YUICHUS

Buja pa6otsl O0beM TMCUMITHHBI
O6mas tpynoemkocts aucuuruinabl (3ET / gyacos) 4/144
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpeIo aBaTesiem:
JIEKLIUHA 6
MPAKTUYECKUX/ CEMUHAPCKUX 12

J1a00paTOPHBIX -

Ipyrux (CpymroBas, MHIWBUIyaIbHas! KOHCYJIbTAIMS U UHBIC BUIbI
yueOHOM NesATeNbHOCTH, IPelyCMaTPUBAIOIIUE padOTy 00yJaroMXCs C

npenogasarenem) (PKP) 1,7
Y4eOHBIX 9YacOB Ha CAMOCTOSATEIbHYIO0 paboTy obydaromuxcs (CP) 115,3
Y4eOHBIX YacOB Ha MOJTOTOBKY K

sKk3aMmeny/3adety/muddeperiporanHomy 3auery (KoHTpon) 9

®opma(bl) KOHTPOJIA:
Dx3ameH 4 Kypc

10



®opma n3ydeHUsI MATEPHUANIOB: JIEKIIUH, IPAKTUYECKHIE 3aHATHS,

OcHOBHasI U

dopMa TeKy1Iero

CEMHHAPCKHE 3aHATHSA, TAO0paTOpHBIE pabOTEHI, AOLOHATCIBEHA 3amaHus Mo KOHTpOIIA yCIICBACMOCTH
Ne Tema u coneprxanue CaMOCTOsTECIbHAsI pa60Ta U TPYJAOEMKOCTh (B yacax) fTeparypa, CaMOCTOSTEILHOU (KOJLTOKBHYMEL,
/Tt pekoMeHayemas KOHTPOJIbHBIC PaOOTEHI,
paboTe CTYAECHTOB
CTyAeHTaM (HoMepa U3 KOMIBIOTEPHBIEC TECTHI H
CITUCKA) T.I1.)
Bcero JIK I1P/CEM JIP CPC
1 2 3 4 5 6 7 8 9 10
Mopayas 1. MHOromMepHbIe
resepajbHble
COBOKYIMHOCTH.
Crarucruyeckoe
OlleHUBAHNE U CPaBHEHHE.
Mertoj ri1aBHbBIX
KOMITOHEHT.
1. MHoroMepHasi ~ HOPMAJIBHO 32,5 1,5 3 28 1 (rm1) 2:¢.8 Brmonaenne
pacnpeneneHHas 3 (r1.2-4) MPaKTUYECKUX 3aJaHUI
TeHepalbHasi COBOKYITHOCTb. 5 (rn.41)

CnyualiHbie BEKTOPBI.
YucnoBele XapaKTEPUCTHKU.
Bribopka w3 TeHepanbHOU

COBOKYITHOCTH. Toueunsle
OIIGCHKM  [apaMeTpoB U
JIOBEPUTEITHHBIE obnactu.
CpaBHeHue JIBYX
TeHEpaIbHbIX
coBokymnHocte.  IIpoBepka
TUNOTE3Bl O HOPMAIBHOM
pacrpeielleHuH TeHEPanbHOU
COBOKYITHOCTH.
KoppensuuoHHslii  aHanus.
I'pynnuposka 31
[IEH3ypPHPOBAHUE.

OpHOMEpHass TPYIIHPOBKA.
OnHOMEpHOE




neHsypupoBanue. TaOmuisl
conpsbkeHHOCTH.  ['mmoTesa
HE3aBUCHUMOCTH. I'unoresa

OJTHOPOTHOCTH.

MHoromepHasi rpylnIupoBKa.

MHoromepHoe

[ICH3ypUPOBaHHE.

Heuuncnossie JaHHEBIE.

[xanel CpaBHEHMI.

DKCHepTHBIC OIICHKHU.

MeToa r1aBHBEIX KOMIIOHEHT. 32,5 1,5 3 28 1 (rn.9) 2:¢.31 Brmonnenue
Boruncnenue TJ1aBHbIBb 3 (rn.11) [IPAKTUYECKUX 3aJaHUH
KOMIIOHEHT. JIuneinas

MOJIeJIb  MEeTOJa  TJaBHBIX

KOMIIOHEHT.

XapakTepucTHyecKas

MaTpHuIa u

XapaKTePUCTUIECKUH

MHOorowreH. KBazaparudaHble
¢opmer. CBoiicTBa TIaBHBIX
KOMITOHEHT.
CaMOBOCTIPOU3BOAUMOCTD.
I'eomeTpuueckue CBOMCTBA.

Moayas 2. ®DaxkTopHBbIi

aHajIu3
OCHOBHBIE TOHATHUS U MOJIEITH 35,8 15 3 31,3 1 (rn.8) 2:¢.49 Brimonnenue
(baxTopHOTO aHanmu3a. 3 (rn.9, 10) MPaKTUYECKUX 3aJaHuN
IIpoctpancTBO o0mux 5 (rn.35)

(haxTOpOB u IIOJIHOE

(akTOpHOE  TIPOCTPAHCTBO.
ANTOpUTM MeToJa TJIaBHBIX
(axropos. [Ipobiema oneHKH
(axTopoB u 3a7a4u
kinaccuukanun.  Cesi3b ¢
[JIaBHBIMH ~ KOMIOHEHTaMHU.
OmHO3HAYHOCTh  pEIICHUS.
VYcenosus Ha MaTpuLy
Harpy3oxK. IleHTpou aHbIH




MeToA. JlaTeHTHBIC (PaKTOPHI.
Meron baprierra. Meron
Tomcona.
Monyas 3. MeTtoasl
MHOI'OMEPHOM
KJIacCUPUKALLUM
Krnacrepuslif aHamm3s  Kak 32,5 1,5 3 28 1 (r1.6-7) 2:¢.49 Bremonaenne
KIIacCU(UKAITHS 6e3 3 (171.6) MPAKTHICCKUX 3aaHUH
00y4YeHHS. OcHOBHBIE 5 (rn.44)
noHATHS. PaccTosHUA MEXIy 6 (r1.4-5)
00BEKTaMHU U Mepa OJH30CTH.
Paccrosinue MEXLY
kiactepamu. DOyHKIMOHAIbI
KavyecTBa pa30ueHus.
Hepapxuueckue KJ1acTep-
TPOIICTYPHI.
JUCKpUMUHAHTHBIM aHaIu3.
JInHCHHBIH
JTUCKPUMUHAHTHBI  aHaJHU3.
JMCKpUMUHAHTHBIN — aHaIu3
Opr  HOPMAaJbHOM  3aKOHE
pacripeneieHus TToKa3aTelei.
Knaccugukanus c
o0y4deHueM.
DKk3aMeH 1,7
Konrpoib 9
Bcero yacos: 144 6 12 115,3

4.

(I)OHII OLCHOYHBIX CPEACTB IO JUCHUIIJIUHE

4.1 IlepeyeHb KOMIIETEHIIUH ¢ YKa3aHUEM 3TanoB UX (JopMUPOBaHUS B NpoLecce 0CBOeHHUs 00pa3oBaTebHOIl nporpaMMsbl. Onucanue
NoKa3arteJieil 1 KpUTepHeB OLleHUBAHUSI KOMIIETEHIUHA HA Pa3JIMYHBIX 3Tanax ux GopMHUPOBaHUs, ONMCAHME KA OLleHUBAHUS

ITK-18 crmocoGHOCTh NCIIOIB30BaTh COOTBETCTBYIOIINN MaTeMAaTHUSCKUH amapaT ¥ HHCTPYMEHTAIBHBIE CPEICTBA JUISI 00pa0OTKH, aHAIHM3a H
CUCTeMaTH3aluy HH()OPMALIUY IO TeME UCCIEAOBAHUS

I[Inanupyembie pe3yJIbTaTHI
00yueHust

Kputepun oneHnBaHusi pe3yJbTaToB 00y4eHUs!

2

3 | 4 |




JTtan (ypoBeHb)

(HOKa?:aTeJ'II/I JOCTHXKCHUA 3aJaHHOI'O

OCBOEHMSI YPOBHSI OCBOCHHUSI KOMITETEHIIHI)
KOMIIeTeHIMH
[lepBoiii aTamn 3HaTh: OCHOBHBIC nousitus, | ®parmenrapHsie Henonneie CdopmupoBanHsie, CdopmupoBaHHbIe
(ypoBeHb) OTIpEICIICHHS, CBSI3aHHBIC c | mpencraBnenuss 00 | mpeacTaBieHus 00 | HO cofiepKallue | CHCTeMaTHYECKUe
o0paboTkoH MHOTOMEPHBIX | OCHOBHBIX ITOHATHUSX, | OCHOBHBIX IOHATHUSX, | OTAENbHBIE NPOOEIBl | IPEACTaBIeHUsS 00
CTPYKTYp JAHHBIX; METO/BI | ONpEeIICHUSX, OIpeIeNIeHIsIX, IPEACTaBICHUs] 00 | OCHOBHBIX HOHATHSAX,
q)aKTOpHOI‘O, KJIaCTEPHOI'O Hn | CBA3aHHBIX C | CBA3aHHBIX C | OCHOBHBIX IOHATHAX, | ONPCACIICHUAX,
TUCKPUMHUHAHTHOTO aHaTN3a 00paboTKoi 00paboTkoit OTIpeieNIeHUsIX, CBSI3aHHBIX c
MHOTOMEPHBIX MHOTOMEPHBIX CBSI3aHHBIX ¢ | obpaboTkoit
CTPYKTYp  JaHHBIX; | CTPYKTYp  JaHHBIX; | 00paboTKOMI MHOI'OMEPHBIX
METOL0B METOH0B MHOTOMEPHBIX CTPYKTYp  JaHHBIX;
(akTopHOTO, (akTopHOTO, CTPYKTYp  JaHHBIX; | METOJIOB
KJIACTEPHOTO U | KJIaCTEpPHOTrO U | METOJOB ¢dakTopHOTO,
JUCKPUMHHAHTHOTO | TUCKPUMHHAHTHOTO | (paKTOPHOTO, KJIaCTEPHOTO u
aHanm3a aHanm3a KJIACTEPHOTO U | JUCKPUMHHAHTHOT'O
JUCKPUMHHAHTHOTO | aHaIN3a
aHajuusa
Bropoii aTtan YMeTh: pemarh NPaKTHYECKHUE ®parMeHTapHbIe B nenom ycniemmrHoe, | B nenom ycenemnoe, | ChopmupoBaHHOE
(ypoBeHb) 3aJauy MpeoOpa3oBaHus U CKaTHA | YMEHHUS pellaTh HO He HO coJeprkaliee YMEHHUE pemaTh
MPU3HAKOBOT'O TIPOCTPAHCTBA, MPaKTUYECKUE CHUCTEMAaTHYeCKOe OTJeNbHBIE MPOOETIBl | MPaKTHYESCKHE
BBIJICJICHUS I'NITaBHBIX KOMIIOHCHT, 3a1adu YMEHHUE pelIaTh YMCEHHE pelIaTh 3aJa4u
pemaTh 3a1a4u KiaccuGuKauu npeoOpa3oBaHus U MPaKTUYECKHUE MPaKTUYECKUE npeoOpa3oBaHus U
MHOT'OMEPHBIX HAOIIOAEHUN 1 CKaTus 3a71auu 3a7auu COKaTust

BBIJICIICHUA I'PYIII KJIACTCPOB

MPU3HAKOBOTO
HPOCTPAHCTBA,
BBIJICJICHUS TJIABHBIX
KOMITOHEHT;

pemars 3a1a4u
KJ1accupUKauu
MHOTOMEPHBIX
HaOIOEHUH 1
BBIJICJICHUSI TPYIII
KJIaCTEPOB

peoOpa3oBaHus U
CKATUS
MPU3HAKOBOTO
MIPOCTPAHCTRA,
BBIJICJIEHUS TTIABHBIX
KOMITOHEHT;

peliaTth 3a1a4u
KJIACCU(UKAITIH
MHOTOMEPHBIX
HaOJIIOIEHUH U

peoOpa3oBaHus U
CKATUS
MPU3HAKOBOTO
MIPOCTPAHCTRA,
BBIJICJIEHUS TTIABHBIX
KOMITOHEHT;

peliaTth 3a1a4u
KJIACCU(UKAIIH
MHOTOMEPHBIX
HaOJIIOIEHUH U

MPU3HAKOBOTO
HPOCTPAHCTBA,
BBIJICTICHUS TJIABHBIX
KOMITOHEHT;

pemarp 3a1a4u
KJaccupuKauu
MHOTOMEPHBIX
HaOJroIeHNH U
BBIJICTICHUSI TPYIIIT
KJIaCTEPOB




BBIJICJICHUSI TPYIIIT
KJIaCTEpOB

BBIJICJICHUSI TPYIIIT
KJIaCTEPOB

Tperuii aTan
(ypoBeHb)

Bnagets: MeToamMu, anropuTMamu,
cxemamu cOopa, MOATrOTOBKH,
00pabOTKM 1 aHATN3a
MHOTO(aKTOPHBIX CTATHCTHUECKUX
COBOKYITHOCTEN C IOMOUIBIO
WHCTPYMEHTAIBHBIX CPEIICTB

®parMeHTapHOe
BJIaJICHHE METOJIaMH,
AITOPUTMAaMH,
cxemamu coopa,
MOJrOTOBKH,
00paboTKH
aHanm3a
MHOT0()aKTOPHBIX
CTaTUCTHYCCKUX
COBOKYIHOCTEH ¢
MOMOIIBIO
HHCTPYMCHTAJIbHBIX
CpencTB

B nenom ycneumnoe,
HO He
CHUCTeMaTHYIEeCKOe
BJIa/ICHHE METO/IaMH,
aJIrOpUTMaMH,
cxemamu cbopa,
MMOATOTOBKH,
00palboTKH U
aHanusa
MHOTO(aKTOPHBIX
CTaTUCTHYCCKUX
COBOKYITHOCTEM C
TTOMOIIIBEO
WHCTPYMEHTAIBHBIX
CpeJICTB

B nenom ycnemsoe,
HO coJieprKaliee
OTAEIbHBIC MTPOOEIIBI
BJIa/ICHHE METOJAMH,
aJIrOpUTMaMH,
cxemamu cbopa,
MMOATOTOBKH,
00paboTKH U
aHanm3a
MHOTO(aKTOPHBIX
CTaTUCTHYCCKUX
COBOKYITHOCTEM C
TTOMOIIIBEO
WHCTPYMEHTAIBHBIX
CpeJICTB

YcnemHoe u
CHUCTEMaTHYECKOe
BJIa/ICHHE METOIaMH,
ANITOPUTMAMH,
cxemamu coopa,
MMOATOTOBKH,
00paboTKH
aHam3a
MHOT'0()aKTOPHBIX
CTaTHUCTUYECKIX
COBOKYITHOCTEM C
MOMOIIBIO
WHCTPYMEHTAIbHBIX
CpeJncTB




4.2. TunoBbie KOHTPOJIbHbIE 32JaHUSI WJIU HHbIE MaTepPUaJbl, HeO0X0AMMbIe /sl OLEHKHU
3HAHUIi, YMeHUIi, HABBIKOB M OIBITA 1eATEJbHOCTH, XaPAKTEePHU3YIOIIMX ITANbI
(opMupoOBaHUA KOMIIETEHIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHONH NPOrPaMMBbI.
MeTtoauyeckue MaTepuaJbl, onpeaesiione NpoueIypbl OleHNBAHUS 3HAHUIA,
YMEHUIi, HABBIKOB U ONBITA JIeSITeJIbHOCTH, XaPAKTePU3YyOIIMX 3TANbI
(hopMupoBanus KomnereHuMni

Oransl Pesynbrarsl 00ydeHust Kommnere O1eHO4HOE CPECTBO
OCBOCHHS HIIUS
3HaHus 3HaTh: OCHOBHBIE MOHSTHS, ONIPEEIICHUS, CBSI3aHHBIE C I1K-18 TECT, SK3aMEHAI[IOHHBIC
00paboTKO MHOTOMEPHBIX CTPYKTYP AaHHBIX; METObI BOIIPOCEHI

Q)aKTOpHOI‘O, KJIIaCTCPHOI0O U JUCKPUMHWHAHTHOI'O aHaJIn3a

YMenus YMeTs: pemarts NpakTHIecKue 3aaaun npeoodpazopanust 1 | [1K-18 MIPaKTHYECKHE 3aJaHus,
CXKaTHs IPU3HAKOBOTO MIPOCTPAHCTBA, BBIJCICHUS 9K3aMEHAIIMOHHBIC
TJIaBHBIX KOMIIOHEHT; BOIIPOCHI

pemars 3aga4un Knaccn(bm(aupm MHOTOMCEPHBIX
Ha6J'IIOZ[eHPII7[ 1 BBIACJICHUA I'PYHII KJIIACTCPOB

Buanenus Bragers: MeToamMu, anropuTMaMu, cxeMamu coopa, I1K-18 [IPAKTUYECKUE 3a]laHus,
(HaBBIKHM / OTIBIT | HOATOTOBKH, 00pPaOOTKM M aHAJIM3a MHOTO(aKTOPHBIX 9K3aMEHAIIMOHHBIC
JEATEIbHOCTH) | CTATUCTUYECKHX COBOKYITHOCTEH C IIOMOIIBIO BOIIPOCHI

HMHCTPYMCHTAJIbHBIX CPCICTB

OneHoYHbIe MATEPHAJIBI JJIS NPAKTHYECKHX 3aaHUil

1. 3aganue Nel.
HO HpeI[CTaBJ'IeHHI)IM JaHHBIM

— OueHuTh napaMeTpsl TI'e€HEPaJbHOW COBOKYIHOCTH, KOTOpas IpearnoJaracrcs
HOPMAJIBHO PacpeIeIeHHOM.

- [TpoBepuTh 3HAUUMOCTh YACTHBIX KO3()(PUIIMEHTOB KOPPEISALHH.
— ITocTponTh HHTEPBAIBHYIO OLIEHKY.

— HaiitTu TOYe4yHyl0 OIIEHKY MHOXECTBEHHOro Ko3(dduimenta Koppensuuu u
IIPOBEPUTH €T0 3HAUUMOCTb.

— Crenatsb BBIBOJIBI.

2. Baganue No2.
[To mpeacTaBneHHBIM JaHHBIM

- CHU3UTH MIPHU3HAKOBOC IPOCTPAHCTBO C HCIIOJIB30BAHUEM METOJA TJIaBHBIX
KOMIIOHCHT.




- ApPryMEHTHpPOBaTh BBIOOpP TJABHBIX KOMIIOHEHT C WCIOJIb30BAHUEM KpPUTEPHS
Kaiizepa n «<kaMEHUCTOMN OCBITM».

- J7151 BO3MOKHOCTH MX COJIEp KaTeJIbHOW MHTEPIPETALIA IPOBECTH BPAILICHUE CUCTEMBbI
[JIaBHBIX KOMIIOHEHT Pa3HbIMU METOJIaMU:

. Varimax — Bapumakc;

. Biquartimax — bukBapTuMaxc;
. Quartimax — Ksaptumaxc;

. Equamax — DxkBumakc.

- JlaTh Ha3BaHME JaTEHTHHIM (pakTOpaM (IJIaBHBIM KOMIIOHEHTaM).
- [Toctpouts rpaduku 0ObEKTOB B IPOCTPAHCTBE BbIAEICHHBIX IJIaBHBIX KOMIIOHEHT.
- [IpouHTEpNIPETUPOBATH MOJIYYECHHBIE PE3YJIBTATHI.

3. 3aganue Neo3.
ITo mpeacTaBIeHHBIM JaHHBIM

— CHU3UTH TPU3HAKOBOE MPOCTPAHCTBO C HCIOJIB30BAHMEM METOJOB (PAKTOPHOTO

aHau3a:
i LenTponanoro
. I'maBHBIX pakTOpOB
. MaxkcuMaabHOro NpaBAaono 00U

— CpaBHUTH NOJTYYEHHBIE PE3YIIbTAThI
- Crenartb BBIBOJIBI

4. 3aganue Ne4.

ITo mpeacTaBIeHHBIM JaHHBIM

— MPOBECTH KJIACCU(UKAIMIO OOBEKTOB IO HMEPAPXHUICCKOMY ariioMepaTHBHOMY
ITOPUTMY C UCTIOJB30BAHUEM:

. OOBIUHOTO €BKJINI0BA PACCTOSHUS

. B3BEILEHHOI'O €BKJIMI0BA PACCTOSHUSA
. XeMMHMHOT0Ba PACCTOSHUS

. NpUHIUNA «ONrXkKaiiero cocea»

. MIPUHIIAIIA HEHTPA TSKECTH

. npuHuuna Bapaa

- CPaBHHUTD MOJYUYCHHBIC PE3YIbTATEI
- MNOCTPOUTH ACHAPOTPAMMBIL

- CACIaTb BbIBOA O TOM, Ha CKOJIBKO KJIaCTCPOB HCJ’ICCOO6p33H0 p336I/ITB HCXOJHYIO
COBOKYITHOCTb 00BEKTOB

5. 3aganune Ne5,
[To nmpencraBieHHBIM JaHHBIM 3a 2-3 Toaa

— 3a/1aTh KOJUYECTBO KIIACTEPOB, HA KOTOPOE IEIeCO00pa3HO pa3OUTh HCCIEAYEMYIO
COBOKYITHOCTh OOBEKTOB (MOXKHO PYKOBOJCTBOBATHCSI BBIBOJAMH, IMOJTYYEHHBIMU MPU H3YUCHUH
pe3ybTaTOB IPUMEHEHUS UepapXUuieckKux Kiacmep-npoyeoyp);

- - IOCTPOUTD U ONMHCATh I'pauK CPETHUX 3HAUCHUI MTOKa3zaTesel B KilacTepax;
- - 1aTh XapaKTePUCTUKY KaKJJOMY U3 BBIIEJICHHBIX KJIaCTEPOB;

- - paccunTaTh PYHKIIMOHAIBI KQUueCTBa,

— - IPUBECTH TAOIUILY Ki1acCU(PUKAIMHA (COCTaB KJIaCTEPOB);

- - BBIBECTH XapaKTEPUCTUKU MOJYYEHHBIX KJIACTEPOB C IOMOIIbI TpapuuecKux
UHCTPYMEHTOB.



- CPaBHHTHh COCTaB BBIICNEHHBIX KiacTepoB 3a 2-3 roga. CnmenaTh BBIBOABI 00
YCTOMYMBOCTH Pa30MEHUMN.

Kpurtepun onieHoK 3aJaHNM:
OlieHKa BKIIIOYAET OTYET U 3aLIUTY.

OT4eT J0/IKeH BKJIIOYATD:

1. TuTynbHbBIN JIUCT

2. lens, 3agauun

3. TeopeTuueckyro 4acTb

4. Onucanue NpoBEACHHBIX PaCueTOB
5 AnHanu3 pe3yJabTaToB

Kputepuu onennBanus (B 6a/1ax) 115 04HOH (popmMbl 00yUeHHsI

Kpurepuu orieHuBaHus Konuuecto
OayIoB
CTyIeHTOM 3a/laHKE BBITIOJIHEHO CaMOCTOATEIbHO. [Ipu 3TOM cocTaBiieH 16-20

HpaBI/IJ'IBHI)If/'I AJITOPUTM BBIIIOJIHCHUS 3aJIaHUS, B JIOTUYCCKUX PACCYKACHUAX U
pEIICHUH HET OIIMOOK, TIOJTy4eH BEPHBIN OTBET, 33/JaHHE BHIMIOJIHEHO
palMoOHaIBHBIM CIIOCOOOM.

CryneHToM 3a/1aHue BBINOJIHEHO C MOJCKa3Koi npenoaasatens. [Ilpu stom 11-15
COCTaBJICH NPAaBUJIbHBIN AJITOPUTM BBIIIOJIHEHHUS 33JaHUs, B JIOTHYECKOM
paccyX/1€HUU U BBIIOJIHEHUH HET CYIIECTBEHHBIX OIINOOK; €CTh 00bsICHEHUE
peleHus, JONYIIeHO He OoJiee IBYX HECYIIEeCTBEHHbBIX OLIMOO0K, OJIy4eH
BEpHBII OTBET

CTy,I[eHTOM 3aIaHUC BBITTOJIHCHO C IMOJACKa3KaMH IIPCIIoaAaBaTeIs. HpI/I 9TOM 5-10
3aaHUC IMMOHATO IMMPABUJIIBHO, B JIOTUYCCKOM PACCYKJICHHUU HET CYIICCTBCHHBIX
OI_HI/I6OK, 3aaHuC BBIIIOJIHCHO HE IMTOJTHOCTHIO UJIN B O6H.ICM BUIC

CTy,I[eHTOM 3aaHuC HC BBITTOJIHCHO, 100 BEITTOJIHEHO HE IOJIHOCTBIO, OTUCT 0-5
MMpEACTABJICH C OMMO3JAHUCM, CTYJACHT UCHBITBIBACT 3aTPYAHCHUA IIPU OTBETAX
Ha BOIIPOCHI

Kpurepun onenuBanus 1Jis1 3a09H0i opmbl 00yueHust

Kpurepuu oniennBanus Oruenka

3aHaHI/Ie BBIITOJIHCHO: IICJIb BBITTIOJHCHUS 3alaHUA YCIICIIHO JOCTUTHYTA, 3a4YTCHO
OCHOBHBIC IMOHATUA OIIPCACIICHDI, pa60Ta BBIIIOJIHEHA B IIOJIHOM 00BEME.

3aHaHI/Ie HC BBITNIOJIHEHO, LICJIb BBIITOJHCHUS 3aJaHUA HE NOCTUTHYTA. HE 3a4TCHO

TecToBbIC 3a1aHNA

1. Merop rnaBHBIX KOMIOHEHT MpPeIHA3HAUYEH IS
a) JUIsl yBEIIMUYEHUS] Pa3MEPHOCTH MOJIENHU
0) (uKCHpOBaHUS UCXOTHON Pa3MEPHOCTH MOIEIH
B) JUISI YMEHBIIIEHUS Pa3MEPHOCTH MOJIEIN



r) IS OTIPEJEICHUS 3HAYUMBIX KO3((UIIUEHTOB PErpeccuu

2. Kakomy 3aKkoHY pacipeesieHus TOJDKHBI MOAYUHATHECS MHOTOMEPHBIE BEKTOPHI B METOJIC
IJIaBHBIX KOMIIOHEHT?
a) PaBHOMepHOMY
6) Ilupcona
B) HopmanbHOMYy
r) mobomy

3. IlepBas riaBHas KOMIOHEHTA COOTBETCTBYET HAINPaBIICHUIO, BIOJIb KOTOPOTO ITUCTIEPCHS
BEKTOPOB MCXOAHOTO Habopa
a) MakcuMajbHa
0) mocTosiHHa
B) MHHHMMAaJIbHA
r) mobas

4. MeTtop TJ1aBHBIX KOMIIOHEHT MPE/IIoIaraeT He3aBUCUMOCTh 3THX KOMITOHEHT.
a) 1a
0) Her
B) J1a, €CJIM KOJIMYECTBO KOMIIOHEHT He OoJee 3
I) HEOOXOIUMBI IOMOJIHUTEIbHBIE CBEICHUS

5. Jlns onpeneneHuss MaTPUIbl 3HAYEHUI (PAKTOPOB HCIOJIB3YETCs
a) eIWHUYHAs MaTpHIla

0) oOparHas MaTpulla UCXOAHBIX HAOMIOACHUN
B) KOppENALHOHHAs MaTPHUIlAa UCXOTHBIX HAOIIOCHHIA
I) HEOOXOIUMBI JIOMOJIHUTEIbHBIE CBEACHUS

6. Marpuiia (hakTOpHBIX Harpy30K SIBJISIETCS TUArOHABHOM.
a) 1a
0) Her
B) [a, eciiu GpakTopoB He Oojee 3-x
I') HEOOXOJIUMBI JIOTIOJIHUTENbHbIE CBEICHHS

7. MHoxkecTBeHHBIH K0apduueHT koppensuuu Rie3) = 0,8. Onpenenure, Kakoi NpOIEHT
JIUCTIEPCUU BETTUIMHBI X1 OOBSCHSICTCS BIUSHUEM X2 U X3
a) 28%; 0) 32%; B) 64%; r) 80%.

8. ITo pesynpratam 20 HaOMIOACHUI HaliIeH MHOKXECTBEHHBIN KOA(OUIIMEHT KOPPEISAIUH
R1:3) =0,8. [IpoBepbTe 3HAUUMOCTh MHOKECTBEHHOTO KO3(DPHUIIMEHTa KOPPENSIIHH, T.€. THIIOTE3Y

Ho: Ripe3 =0 mpu a =0,05 u ompenenute pa3sHOCTh MexaAy HaOMOMaeMbIM Fuasn ©
KPUTHYECKUM Fkp 3HAYCHUSIMH CTATUCTHKU KPUTEPUSL:

a) 2,8; 0) -13,6; B) 9.4; r) 11,5.

9. Kakoe 3HaueHne MOXKET MPUHITh MHOKECTBEHHBIN KO3(DPUIIMEHT KOPPESILINU:



a) -0,5; 6) -1; B) 0; r1,2.

10. dunaHcoBas YCTOHYMBOCTb HPEINPUATHS XapakTepusyercss P=8 mokasarensmu. B
pe3ysbTaTe pacyeToB MOIy4YeHbl COOCTBEHHBIC 3HAUCHHSI TPEX MEPBBIX TIIaBHBIX KOMIIOHEHT: A1=4,0;
A2=1,6 u A3=0,8. UeMy paBeH OTHOCHTEIBHBIN BKJIaJ 2-X MEPBBIX ITTABHBIX KOMIIOHEHT (B %):

a) 30; 6) 70; B) 60; r) 80.

-0.72 0.69 -0.08
11. Jlama wmaTtpuna (akTOPHBIX Harpy3oK: A=| 088 044 019 |- Yemy paBeH

096 0.12 -0.24

OTHOCHUTEJIbHBIN BKJIaJ BTOPO# INIaBHON KOMIIOHEHTHI f2 B cymmMapHyto aucnepcuto (B %):
a) 74; 0) 37; B) 4; r) 23.

12. B xakux mpejenax MEHSIOTCS JIEMEHTHI MaTPUIIBI (PaKTOPHBIX HATPY30K A

a)(-1,0); 6) (0,1); B) (-1, 1); r)(0;2).

-0.72 0.69 -0.08
A=| 0.88 0.44 0.19
096 0.12 -0.24

13. Jlana matpuna GpakTOpHbIX HArPy30K

Uemy paBeH napHbiil KOdh(GUIUEHT KOPPEISIINA MEKIY IIEPEMEHHON X3 U BTOPOIl TNIaBHOM

KOMIIOHEHTOH Z2
a) 0,12; 6) 0,96; B) -0,24; r) 0,19.
14. Jlana matpunia hakTOPHBIX HATPY30K A _ -0.79 0.61
0.79 0.61

Yemy paBeH kod3DHIMEHT Koppensimy Mex 1y nepemenabivu XV i x@):
a) 0,75; 0) 1,25; B) 0,25; r) -0,25.

15. Tpu uccnenoBaHuM B3amMOCBs3H ABYX mokasareneit xPu x@ nmomyuen xospdurment
Koppensuu 12=0,9. Yemy paBHO COOCTBEHHOE 3HAUYE€HHUE A1, COOTBETCTBYIOLIEE MEPBON INIAaBHOU

KOMIIOHEHTE:
a)0,1; 6)1,9; B) 1,8; r)0,2.

16. JlesTenbHOCTD 1 IpEIPUATAN pETHOHA XapaKTepU3yeTcsl YeThIpbMs MoKa3aTesaMu. [lpu
MIPOBEJICHNN KOMIIOHEHTHOTO aHalln3a Mo mMarpuiie R momy4yeHsl cOOCTBEHHbIE 3HAYEHUS, OJHO U3
KOTOpBIX OKaszanoch mnpomymeHHbM: 1,2; 1,4 u 0,6. Uemy paBHO COOCTBEHHOE 3HAa4YCHHE A3

COOTBETCTBYIOIIEE TPEThEH IIIaBHOM KOMITOHEHTE:
a) 2,5; 0) 1,2; B) 0,6; r) 0,8.

17. B knactep Si1 BXo#aT 4 oObeKTa, pacCTOSIHUE OT KOTOPBIX 10 o0bekTa NeS cocraBisier
COOTBETCTBEHHO: 2, 5, 6, 7. Uemy paBHO paccTostHHE 0T 00BekTa NoS o kiactepa Si, €ClIi UCXOIUTh

U3 MPUHIMIA «OIMKaUIIero coceaan:
a)2; 0)5; B) 6; r) 7.



18. B kmactep Si1 BXomaT 4 00BEKTa, PacCTOSIHUE OT KOTOPBIX 10 00bekTa No5 cocTaBisieT
COOTBETCTBEHHO: 2, 5, 6, 7.0mpenenuTh paccTosiHMEe OT 00BbeKTa 5 10 KiacTepa Si, UCXOHs U3

NPUHIIATIA «TATBHETO Coceaar:
a)2; 6)5, B)6; 1)7.

19. B kmactep Si1 BXomaT 4 00bEKTa, pacCTOSSHUE OT KOTOPBIX 10 0O0bekTa No5 cocraBiisieT
COOTBETCTBEHHO: 2, 5, 6, 7. UeMy paBHO pacCcTOsSIHUE OT O0BEKTA S1, UCXO0/Is U3 TPUHIIMIIA «CPEITHEH

CBA3UN»:

a)2; 0)5; B) 6; r) 7.

20. PaccTosinue Mexay nateio 00beKTaMu (N=5) XapakTepu3yeTcsi MaTPHUIIECH pacCTOSHHIMA:

0 22 30 51 58
22 0 14 50 64 UeMy paBHO pacCTOSIHME MEXAY KilacTepamMu Si2 U S345, B KOTOpbIE

D={30 14 0 64 78
51 50 64 0 20
58 64 7.8 20 0
BXOJISIT COOTBETCTBEHHO 00beKTHI (1,2) 1 (3,4,5), eciii uCXOAUTh W3 MPUHIIUIIA CPEHEN CBA3H:

a) 4,45; 6) 3,37; B) 4,89; 1) 2,86

21. JlaHHBIE 0 YeThIpeX hUpMaXx, JesTeTLHOCTh KOTOPBIX XapaKTepu3yeTcs nokaszarensmu x

u X(z), HpeL[CTaBJ'IeHLI B Ta6nnue

i 1 2 3 4
x@ 1 7 1 9
x®@ 5 9 3 7
Uemy paBHo paccrosinue pe(1,2) mexay 1-m u 2-M 00beKTaMH, €clii B KaueCTBE METPUKHU

NPUHSTH OOBIYHOE EBKIIHIOBO PACCTOSHUE:
a) 3,78; 6)9,34; B) 7,21; r)5,19.

Kpurepun onenuBanus 1Jist 04HoM (popmbl 00yueHns

[TporieHT npaBUIBHBIX OTBETOB Koaunuectso 6a110B
90-100 % 9-10
80-89% 8

71-80% 7

61-70% 6

Menee 50% 5

Kpurepun onenuBanus 1Jis1 3a04H0H GopMbl 00ydeHUsI

[TporieHT MpaBUIBHBIX OTBETOB KomnaectBo 6annoB
80-100 % OTJINIHO
60-79% XOpOIIO
50-59% YOBIIETBOPUTENBHO
menee 50% HEYIOBJIETBOPUTEITHHO




4.3.PeliTHHI-ILIaH TUCHUILTNHBI
MHOroMepHBIA CTATUCTHYCCKUNA aHAJIN3

(Ha3BaHWE TUCIHMIUIMHBI COTJIACHO pabodeMy yaeOHOMY IIaHY)
CIIelIMaNbHOCT busHec-nHopMaTHKa, NPOGHIb «AHATUTHYECKAs U HHCTPYMEHTAIbHAS MOJJIepKKa Ou3Hecay

Kypc 4 ,cemectp 1
bannst
Buabl yueOHO# 1eaTeJbHOCTH bayn 3a Ypicrio 3ananmif 3a
CTYJIEHTOB KOHKPETHOC ceMecTp Munumans | Makcumanb

3ajaHue HBII HBIA
Mopayas 1
Texymuii KOHTPOJIb 15
1. BrinosiHeHUe NpaKTHYECKUX 3a1aHUH 1 15 15
Py6eskHbIii KOHTPOIb
1. TecToBBIil KOHTPOIIb 10 1 10
Moayas 2
Texyuuii KOHTPOJIb 15
1. BrinmosHeHNE IPaKTUYECKUX 3a1aHUi 1 15 15
Py6eskHbIii KOHTPOIb
1. TecToBBIi KOHTPOJIb 10 1 10
Monyas 3
Texkylmuii KOHTPOJIb 10
1. BrimosHeHNE IPaKTHYECKHX 3a1aHUi 1 10 10
Py0e:xHblii KOHTPOJIb
1. TecToBBIi KOHTPOJIb 10 1 10
MoompurenabHble 0TI
1. BeimonHeHune AOKJIa10B Ha 331aHHYIO 5 1 5
TeMy
2. [y6nukamus cratei 5 1 5
IHocemaemocTn
TTocemaemocTs JIEKIHI -6
[MocemaeMocTh MPAaKTHIECKUX 3aHATHH -10
HToroBsblii KOHTPOJIb: JK3aMeH 30
UTOrO: 110
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
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24.
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26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
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40.

0.
. YCTOWYMBOCTh MHOTOMEPHOTO HOPMAJIBHOTO PACHPEAEIEHUE OTHOCUTEIBHO JIMHEMHBIX

IK3aMEHALMOHHEIE ONJIEThI

CrpyKTypa SK3aMeHaIlMOHHOTO Ouera:
DK3aMeHAIlMOHHBIN OuneT comepkuT 3 3amanus: 1 Teopernueckuil Bompoc W 2 Bompoca Ha
JEMOHCTpPALMI0 YMEHUHN U HaBBIKOB BJIa/IEHUS HHCTPYMEHTAIBHBIMU CPEICTBAMHU.

IlepeuyeHb BONPOCOB /Il IK3aMeHa:

OcHOBHBIE YCIIOBHUS NPUMEHEHHS MHOTOMEPHOTO CTAaTHCTUYECKOTO aHajin3a B COIMAIbHO-
HKOHOMUYECKUX UCCIICIOBAHUSIX.

OO61as Teopusi MHOTOMEPHBIX pacIpeieIeHH.

Buapl mkan. KonnuecTBeHHbIE U KAU€CTBEHHbBIE JJAHHBIE.

PoGacTHOCTh B MHOTOMEPHOM cTaTHCTHYECKOM aHanm3e. OneHku Xyoepa, [lyankape u Bunzopa.
OnnomepHas TpyNIUPOBKA U OJTHOMEPHOE LIEH3ypUPOBAHUE.

Tabmu1el cCOnpsKEHHOCTH.

MHoroMepHoe HEH3ypUPOBAHUE.

BrisiBieHre aHOMabHOCTH B MHOTOMEPHBIX COBOKYITHOCTSIX

MHoromepHoe HOpMaJIbHOE paclpeziesieHuE.

CBoiicTBa MHOTOMEPHOTO HOPMAJIBLHOTO PACTIPEEICHUS.

npeoOpa30BaHUA.

[TpoGiiemMa pa3sMEpHOCTH B MHOTOMEPHBIX HCCIIEI0BAHUSX.

MHoroMepHble METO/Ibl OLICHUBAHUS U CTATUCTUYECKOTO CPABHEHUSI.

MHOXECTBEHHBIN KOPPEIALUOHHO-PErPECCUOHHBIN aHAJIN3.

JIuneliHass MHOXECTBEHHAs PErPECCUOHHAs MOJEIb.

Br160p afiekBaTHOTO ypaBHEHHSI PETPECCHH.

[ToHsiTHE O HENMMHEHHON PErpeccum.

KoppesauroHHbIN aHaIU3 KOJIUYECTBEHHBIX CBSI3€H U MOPSIKOBBIX IEPEMEHHBIX.

O1eHKH YaCTHBIX U MHOXECTBEHHBIX KOA((UIIMEHTOB KOPPEISALUH.

Henapamerpuueckne rnokasarenu CBs3H.

CyIIHOCTB ¥ aNTOpUTM JUCIIEPCUOHHOTO aHAIN3A.

Pacuer BHyTpurpynmnoBoi u MeXrpymnmnoBoi Bapuanuu. 24. MHOKECTBEHHBIH AUCTIEPCUOHHBIN
aHaJIN3.

MeToibl CHUKEHUSI Pa3MEPHOCTH.

Mozens, MaTeMaTH4eckoe 0O0CHOBAHUE U AITOPUTM METO/1a TJIaBHBIX KOMIIOHEHT.
[TonryuyeHue W uUCHOJNb30BaHHE MaTpHll (AKTOPOB, WHAMBUAYAJIbHBIX 3HAUYEHUN TIJIaBHBIX
KOMIIOHEHT.

OKOHOMHUYECKasi UHTEPIPETAUs TJIaBHBIX KOMIIOHEHT

Merton rnaBHBIX (PaKTOPOB.

Perpeccus Ha ri1aBHbIE KOMITOHEHTHI.

Jlunelinast Mozienb (haKTOPHOTO aHAU3A.

DKOHOMHUYECKasi UHTepHpeTaus o0mux GakTopoB.

Mertons! kinaccupukanuu 6e3 o0yueHusl.

Hepapxnueckue KnacTep-poueaypsl.

@OyHKIMOHAIBI KauecTBa pa30MeHus Ha KIIacChl

Meron K-cpennux.

Knaccugukaius B mpocTpaHCTBE IMTAaBHBIX KOMIIOHEHT U O0IIMX (PaKTOPOB.

MeTop! K1accupUKaluu ¢ 00y4eHHEM.

JIuHelHbI AMCKPUMMHAHTHBIA  aHaIW3 MPU  M3BECTHBIX IIapaMeTpax MHOTOMEPHOIO
HOPMAJIBHOTO 3aKOHA PACTIPEEICHUS.

BeposiTHOCTB OIIMOOYHOM KITaCCU(PHUKAIMU C TTOMOIIbIO TUCKPUMUHAHTHON (DYHKIIHH.
Onenka kayecTBa TMCKPUMUHAHTHON (YHKIIMU U MH(OOPMATUBHOCTH OTAEIbHBIX MPU3HAKOB.
ITomaroBelil AMCKPUMUHAHTHBIN aHAJIU3.



41. MareMaTn4ecKkoe ONMCaHUE METO/1a AMCKPUMHUHAHTHOIO aHAJIMU3a.

OO6paserr PK3aMEHAIIMOHHOTO OMIIeTa!

Hanpasnenue noarorosku 38.03.05
«buznec-unpopmaTrKa»
[Mpoduns «AHanuTHYECKAS U
MHCTPYMEHTAaJIbHAs MOJJIepkKKa OU3HECa
Kadenpa maremaTiieckix METOIOB B Hucuuninmna « MHOrOMEpHBI

SKOHOMUKE CTaTUCTUUYECKUM aHATIN3»

bamkupckuii rocyaapCTBEHHbIM YHUBEPCUTET

WMHCTUTYT S5KOHOMUKH, (PMHAHCOB M OM3HECa

Dk3aMeHanoOHHbINA Ouier Ne 1

=

Metoap! KTacCUpHUKAIANA C 00yIEHUEM.

2. B tabmuie mpeacraBieHbl COMATBHO-Y)KOHOMHUUYECKHE TTOKa3aTelIn pernoHoB Poccuiickoi
Oenepannn. C HUCHOJB30BaHUEM MHCTPYMEHTAIBHOTO CpEACTBA Ha BBIOOp CTYJEHTA
HEe00X0aUMO:

- IOCTPOUTHh UHTEPBAJIbHBIN, BAPUAIMOHHBIN PsiJl, TUCTOTPAMMY;

- BBIYUCIIMTH BBIOOPOYHBIC XapaKTEPUCTUKH: cpeaHee 3HaueHue, aucnepcuto, CKO, k-1
Bapuallid, K-T aCHMMETPHUH, K-T IKCIIECCa, MOAY U MEJIUaHY;

- MPOBEPUTh THUIIOTE3y O HOPMAIbHOM paclpeAeNeHUH aHaTU3UPyeMOl ClydaiHOM
BEJINYMHBL,

-IIOCTpOUTh 95% MHTEpBaJIbHBIC OLIEHKU JIJIs1 MaT.oxkuaanus, gucnepcuu u CKO.

Peruon PO Poxxpaemocts, | MuBecTunuu B | Beipyuka  or | Beqnunna
Ha 1000 ygean. OCHOBHO¥ peaaun3anuu BaJIOBOT'0
Kanuraja, Ha 1 | ToBapoB PEeruoHaJILHOIO
qyeJl. (pabot, ycJayr) | mpoayKTa, MJH.
MAaJIbIX pyo.
npeanpusATHI
no BIJI, mumn.
pyo.
MockBa
Cankr-
[leTepOypr

3. Jlns OlleHKH yIOBIETBOPEHHOCTH HACETIEHUS KU3HBIO MMPOBENIEH COIMOJIOTHYECKU OMpoC B
pernoHax Poccuu. B Tabmuiie npeacTaBiieHbl arperipoOBaHHbBIE Pe3yiIbTaThl IPOBEACHHOTO
ompoca B pazpe3e perruoHOB, SAMHUIICH M3MEpEeHHs MOKa3aTeNel SBIsieTCs yIeNbHBINH Bec
PECIIOHICHTOB, TIOJIOKUTEIIFHO OIIEHUBAIOIIUX ITapaMeTp.

B kaudecTBe OCHOBHBIX TapaMETPOB YAOBICTBOPEHHOCTH KU3HBIO BEIOPAHBI CIICTYIOIINE:
x1 — pabora, %;

X2 — 3710pOBbe, %0;

x3 - MaTrepuanbHOe Onaromnoydue, %o;

X4 - TOCTHKEHNE OCTABJIEHHBIX Lenel, %o;

X5 - conuanbHbBIN cTaryc, %;

X6 - conmanbHBIE KOHTAKTHI, %0.



Hcnonb3yst METOJT TJIaBHBIX KOMIIOHEHT B OJIHOM M3 MHCTPYMEHTAJbHBIX CPE/ICTB, BBIIBUTE
(bakTopbl yIOBICTBOPEHHOCTU HACEJCHHS YXKU3HBIO U PAHKHUPYHTE PETHOHBI MO YPOBHIO
YZIOBJIETBOPEHHOCTH HACEJIEHUS )KU3HBIO.

Pernon P® IToka3arenan
x1 X2 X3 x4 X5 X6
Mockpa
CaskT-
IleTepOypr
3aB. kadenpoii P.X.baxuToBa

[TepeBon ouenku u3 100-6amibHON B 4eThIPeX0AUIbHYIO IPOU3BOJUTCS CIEAYIOIINM 00pa3oM:
- oTi4HO — OT 80 10 110 6amtoB (Bkitouas 10 moonputenbHbIX 0aioB);
- xoportio — ot 60 1o 79 6anoB;
- YIOBJIETBOPUTEIIBHO — OT 45 110 59 6aiios;
- HEYJIOBJIETBOPUTEIHLHO — MeHee 45 6alyioB.

Kpurtepun ouenku (B 6aj1ax) 1y 04HoM (opMbI 00ydeHH:

- 25-30 6aJJI0B BBICTABIIACTCS CTYJIEHTY, €CIIH CTYJCHT JaJl TIOJHbIE, Pa3BEepHYThIC OTBETHI HA
BCE TEOPETHUYECKUE BOMPOCHl Owmiera, MPOJEMOHCTPUPOBA] 3HAaHUE (PYHKLIMOHAIbHBIX
BO3MOXXHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX DJIEMEHTOB, YMEHHE IMPHUMEHSTh TEOPETUICCKHAE 3HAHUS
OpU  BBIOJHEHUM TpakTHUecKux 3agaHuid. CTyaeHT O0e3 3aTpylHEHHH OTBETWJI Ha Bce
JIOTIOJTHUTEIbHBIE BONPOCH!. [IpakTrueckast 4acTh pabOTHI BHIIIOJIHEHA ITOJIHOCTHIO 0€3 HETOYHOCTEH
1 OIINOOK;

- 17-24 6a1710B BBICTABIISETCS CTYJCHTY, €CIIH CTYJACHT PACKPBII B OCHOBHOM T€OPETHYECKHE
BOIPOCHI, OJIHAKO JIOMYIIEHbl HETOYHOCTH B OIpEJeNIeHMH OCHOBHBIX HOHATHH. IIpu oTBere Ha
JIOTIOJTHUTEIIFHBIE BOIPOCHI OMYIIEHB HEOObIINE HETOYHOCTH. [Ipy BBIMOTHEHNN MPaKTHYECKON
4acTH paboThI IOMYIIEHbl HECYIIECTBEHHbIE OINOKY;

- 10-16 GamoB BBICTABIISETCS CTYIEHTY, €CIM TPU OTBETE HA TEOPETUYECKHE BOIPOCHI
CTYACHTOM JONYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUM OCHOBHBIX TOHSTHH.
Jloruka v MOJIHOTA OTBETA CTPAAAIOT 3AMETHBIMH U3bSHaMU. 3aMETHBI MPOOEIbl B 3HAHUH OCHOBHBIX
MeTo10B. TeopeTnueckue BONpOCH! B IIEJIOM U3JI0KEHBI JOCTaTOYHO, HO € MPOITyCKaMU MaTepuana.
HIMeroTcst MpUHIMITHABHBIC OIMOKH B JIOTHKE TIOCTPOCHHUS OTBeTa Ha Bompoc. CTyIeHT He permi
3a[a4y WIK MPU PELICHUN JOMYIIEeHbI IpyOble OTNOKHY;

- 1-10 6anjoB BEICTABISIETCS CTYIEHTY, €CIIM OTBET Ha TEOPETUYECKHE BOMPOCHI
CBHUJIETEJILCTBYET O HETMIOHMMAHUU M KpaiiHe HErOJHOM 3HAHWU OCHOBHBIX MOHSITHH M METOJOB.
OOHapyXHBaeTCsl OTCYTCTBHE HAaBBIKOB NPHUMEHEHHS TEOPETHUYECKHX 3HAHWW TIPU BBITIOJHEHUH
NpakTUYeCKuX 3a1anuil. CTy[IeHT HEe CMOT OTBETUTHh HU Ha OJIMH JIOTIOJIHUTEIHLHBIN BOIIPOC.

Kpurepun onenku 11s 3a04Hoi popmbl 00y4eHuUs:

- KOTJIMYHO» BEICTABIIACTCA CTYACHTY, €CJIM CTYACHT JaJI IIOJHBIC, pa3B€PHYTHIC OTBCTHI HA BCC
BOIIPOCHI OHJIeTa, POJIEMOHCTPUPOBAN 3HaHUE (DYHKIIMOHAIBHBIX BO3MOXKHOCTEH, TEPMUHOJIOTHH,
OCHOBHBIX 3JICMEHTOB, YMCHHUEC IPUMCHATD TCOPETUICCKUC 3HAHUSA IIPH BBIITOJTHCHHUU IMPAKTUYCCKUX



3aganuii. CTyaeHT Oe3 3aTpyJHEHMI OTBETHJI Ha BCE JONOJHHUTEIbHbIE BOMPOCHL. [IpakThueckas
4acTh pabOThI BBIIIOJIHEHA TOJHOCTHIO 0€3 HETOYHOCTEH U OINOO0K;

- «XO0pOLIO» BBICTABIISIETCS CTYIAEHTY, €CIU CTYIEHT PACKPBII B OCHOBHOM TEOPETUYECKUM
BOIIPOC, OIHAKO JOMYIICHbBI HETOYHOCTU B ONPEACICHUM OCHOBHBIX NOHATHH. IIpu orBeTe Ha
JIOTIOJTHUTEIIbHBIE BOIPOCH! IOMYLIEHbI HEOONIbIINE HETOYHOCTH. [Ipy BBHINOJHEHUH NTPAKTUYECKON
YyacTu pabOThI JOMYIIEHbI HECYIIECTBEHHBIE OLIMOKH;

- Y1OBJICTBOPUTENbHO» Oa/yIOB BBICTABIAETCS CTYAEHTY, €CJIM IpU OTBETE Ha
TEOPETUYECKUH BOIPOC CTYAEHTOM JONYLIEHO HECKOJBKO CYILECTBEHHBIX OIIMOOK B TOJKOBaHUU
OCHOBHBIX MOHATHIA. JIOTHKa ¥ TOJTHOTa OTBETA CTPAAAIOT 3aMETHBIMU U3bSHAMH. 3aMETHBI IPOOEITbI
B 3HAHUU OCHOBHBIX METO/10B. VIMEIOTCS NpUHIMIIKAAIbHbIE OLIMOKHY B JIOTUKE IOCTPOEHUS OTBETA Ha
Borpoc. CTyIGHT He peIIny MPaKTHYECKUE 3aJJaHNs WM TIPU PEIICHUH JOMYIIEeHbI TPyObIe OMNOKY;

- «HEY/10BJIeTBOPHUTEIbHO» OallJIOB BBICTABIIAETCS CTYJEHTY, €CIIM OTBET HAa TEOPETUUECKUN
BOIIPOC CBMJIETEIBCTBYET O HEINOHMMAHMM M KpalHE HEIOJIHOM 3HAaHUU OCHOBHBIX IOHATHM H
MeToioB. OOHapy)XHBaeTCsi OTCYTCTBME HABBIKOB IPUMEHEHHs TEOPETHUYECKUX 3HaHUM npu
BBIMIOJIHEHUM IPAKTUUYECKUX 3aJaHuil. CTyJIeHT HEe CMOI' OTBETUTh HU HA OJUH JOINOJIHUTEIbHBIN
BOIIPOC.

TecToBBIE 3aJaHUA
[Tpumep 3agaHuii 17151 TECTOBOTO KOHTPOJIS YPOBHS YCBOCHUS yUeOHOTO MaTepHana

1. Tlo xakoit popmyne onpenensieTcsi cpeHee 3HaUYCHUE:

. NCEROICERS

A

hy =

\/i(xik _Yk)Zi(Xil _KI)Z .

g =1- 2> (X X))

2. Tlo xakoif ¢opmyne ompenensieTcs H3MEPUTENb JTHHEHHOW CBS3M — BBIOOPOYHBIM MapHBIN
K03 PULIUEHT KOppEsALUn:

Rkl

Manwny =~
\/RkkRu :

n

D NCES SRS

(Xik _Yk)ZZ(XiI _YI)Z |

1 &, ;
A2 a2 IEREvIAYA

C. oj_sj_—n_lél(xi—x)
i=! .

>

i=1

" 6 &
d. g =1- ng_nZl:(Xik _Xil)2



M3BecTHO, UTO NpU (PUKCHPOBAHHOM 3HAYEHMU X, MEXKIY NEPEMEHHBIMU X, M X, CYHIECTBYET

HOJIOXKUTEIbHAS CBsA3b. Kakoe 3HaueHne UMeeT YaCTHBIA KO3(GHULNEHT KOPPEeIHY I, !

a. 0,6;
b. O;
c. -09;
d 1,3

M3BecTHO, YTO MEXAYy NEPEeMEHHBIMH X1 U X2 CYIIECTBYET IIOJIOKHTENbHAs CBsA3b. Kakoe
3HaYeHHE UMeeT KOI(DOUITMEHT KOPPEAIHH 12!

a. -0,7;
b. 0;

c. 0,;
d. 1,35.

M3BecTHO, YTO MEXIy NMEpEeMEHHBIMH X1 M X2 CyIIecTBYeT oOpaTHas cBs3b. Kakoe 3HaueHme
uMeeT Kod(pPHUIrueHT Koppensnuu 12

a. -0,6;
b. 0;

c. 0,7
d -1,7.

N3BecTHO, 4TO MEXKIy IEPEMEHHBIMH X1 U X2 UMEETCS JTUHEHHas: (yHKIIMOHATIbHAS 3aBUCUMOCTb.
Kakoe 3nauenmne nmeer KO3PPUIMEHT KOPPEISAIUH 12

a. 15;
b. 0;
c. -0,7;
d 1.

OnpeneneH MHOXKECTBEHHBIH kodhdumment xoppemsunn Ri123=0,6. Omnpenenure, kakoit
IPOLEHT JUCIEPCUH BEJIMUMHBI X1 OOBACHAETCS BApDbUPOBAHUEM 3HAYEHUH X, U X,

a. 20 %;
b. 8%;
c. 60 %;
d. 80 %.

OmnpeneneH MHOXeCTBeHHBIH kod(hdunmeHnt koppemsmun Ri2=0,7. Kakoe 3HaueHHe mMmeer
kodduirent aerepmunarmu Kq (X1,X2):

a. -0,49;
b. 0,49;
c. -0,7;
d. 0,7.

[To xako#i dhopmyse onpeaensercs: paHroBsiid kKoddduimeHt koppemnsiuu CriupMeHa B ciydae
OTCYTCTBHUSI CBSI3HBIX PAHTOB:

~S
a. fy =1-—
m M
2
Xi=n ZZ
b i=1 j—ln n
A 1/2
o Xy
C nmin(mk—l;ml—l) .
me m
2
Xa=n ZZ
d i=1 j=1 n n

10. B kakux npezaenax MeHsercs kKodppumueHT CrupMeHa:



a. (-1;0);
b. (0;1);
c. (-1;1);
d. (0;2).

Kpurepun onenuBanus 1Jis1 04Hoi opmbl 00yueHnst

[TporieHT MpaBUILHBIX OTBETOB KonnuecTBo 6amios
90-100 % 9-10
80-89% 8

71-80% 7

61-70% 6

menee 50% 5

Kpurepun onenuBanus 1Jis1 3a04HOH GopMbl 00ydeHH

[TporeHT MpaBUILHBIX OTBETOB KonnuecTBo 6amios
80-100 % OTJINYHO
60-79% XOPOIIIO
50-59% YIOBJIETBOPUTEIILHO
MmeHee 50% HEYZOBJIETBOPUTEIBLHO

IIpuMepbI NPAKTHYECKHUX 3aJaHUH

1. 9 npennpusTHil TPOPAHKUPOBAIIU MO CTENEHHU MPOTPECCUBHOCTH UX OPraHU3allMOHHON
CTPYKTYPBI, a 3aTeM IO CTeNeHU Y3PPEKTUBHOCTU UX (QYHKIIMOHUPOBAHUS:

X1=(2; 2; 3,5; 3,5; 3,5; 5; 5; 5; 6)

X2=(3; 3; 4;5;5;5;5;7; 8).
Kakoe 3Hauenune nmeer K03QpPUIMEHT paHroBoM Koppemsiiun Cnupmena?

2. Ilo wepapxudyeckoMy ariloMEpaTHBHOMY QJITOPHUTMY TIPOBECTH Kjaccupukamuio N=6
OPEeNNpHUATHA, JaHHBIE O JEATEIbHOCTH KOTOPBIX XapakTepusytorcs mokazatensmu X1 —
perTabenpHOCTH (%) 1 X2 — MPOU3BOIUTEIBHOCTH Tpy/a (MJITH. py0./der.)

Ne 1 2 3 4 5 6
NPEANPUATUS

X1 23,4 17,5 9,7 18,2 6,6 8,0
X2 91 5,2 5,5 9,4 7,5 5,7

B kadecTBe paccTosTHUS MEXKTY 00bEKTaMU MIPUHSITH:

- 0OBIYHOE CBKJIUIOBO PACCTOSIHHC;

- B3BEIICHHOE €BKJINI0BO paccTosinue ¢ Becamu W1 = 0,1, w2 = 0,9;

- CpaBHUTH pa30OMEHHS Ha JBa KJjacTepa MO KPUTCPUI0O MHHHMyMa CYMMBI BHYTPHKIIACCOBBIX
JIACTIEPCUM.

PaccTosiHEe MeX Ty Ki1acTepaMu OIPEISITUTh 110 MPUHITUITY «OJIMKANUIIEero coceaay, He HOpMaTUu3ys
JaHHEIE.

3.ITocTpoeHa MaTpuIia pacCTOSHUHN C HCTIOIH30BAHUEM KBa/IpaTa €BKJIHIOBOM METPHKH,
XapakTepu3ylolel moTpeOuTeILCKOe oBeAeHUE Tpex ceMeid. HaliquTe paccrosinne 00beTMHCHHMS.



C 1 c2[C3
C1]0 52 | 101
C2 |52 0 |41
C 3 | 101 41 |0

4.TloTpebuTenbckoe MOBEICHUE TPEX ceMel XapaKTepu3yeTcs yIeIbHbIMU (Ha TyIy) pacxoj1aMu
@ (2) v

3a JIeTHUE MecAllbl Ha oTAbIX (X ) u nutanue (X ): (2;10), (8;6) u (12;11). Haitaure paccrosinue

MEX]1y TIEpBOIl U BTOPOH CEMbsIMH C UCIIOJIb30BAHUEM KBaJIpaTa eBKJINJ0BOW METPUKH.

5.I0pu popmMupoBaHUN TUITOOOPA3YIOIIUX TPU3HAKOB MPEANPHUATHIA OTPACTH OBLIIH 00CIEeI0BAHBI
30 npemnpustuii (N=30) o ABYM MoKa3aTesaM: X'~ 00beMy BBITyCKaeMOi MpoIyKImH (py6.) u X
— CPEeIHECTIMCOYHOM YHCICHHOCTH paOOTHUKOB (4ed.). [1o mosyueHHbIM B pe3ynbpTare
o0cIie1oBaHus MPEOOPa30BaHHBIM (IICHTPHUPOBAHHBIM U HOPMUPOBAHHBIM) CTATUCTHYCCKUM
nanaeM (XY, X%), i=1...30, Gblna onpeseneHa BEIOOPOUHAsS KOPPEIALMOHHAS MAaTPHIIA:
B = ( 1 0,7 8)
078 1/

2

Uemy paBHBI COOCTBEHHBIE UHCa?

6.CTpaHbl pa3eieHbl 0 YPOBHIO KM3HH HACEIEHHS Ha YEThIPE TPYIIbI, JUCKPUMHHAHTHBIE
¢ynkuuu koropeix pasusr: f, =2x +3x, —1, f, =10x, —5x, +3, f, =5x —-8x, +4,

f, =12X, — 6X, + 2. Onpenenuts K Kakoii rpyIIe OTHOCUTCS CTpaHa ¢ nokasarensmu (3; 2)?

Kputepuu onenuBanus (B 6aj1ax) 1j1s 04Hoi (popmbl 00yueHusl, 3a 1 3ajanue

Kputepuun ouennBanus KommuectBo
0amioB
CryaeHToM 3a7aHUE BBITIOJHEHO CaMOCTOATENbHO. [Ipr 3TOM cocTaBiieH 1

[IPaBUJIbHBIN AJITOPUTM BBITTOJIHEHUS 3a[JaHUs, B IOTUYECKUX PACCYKICHUAX U
pelIeHnH HeT OIIMOO0K, MOJIyYeH BEPHBIN OTBET, 3a/laHNE BHINOJIHEHO
panMoHaIbHBIM CIIOCOOOM.

CryneHToM 3a/1aHre BBINOIHEHO C MOACKa3Kol nmpenoaasarens. [Ipu atom 0,75
COCTABJICH IPABWJIBHBIN AITOPUTM BBIINIOJIHEHNUS 3a/1aHUS], B JIOTHYECKOM
paccyKJ€HUH U BBIIIOJHEHUHU HET CYIIECTBEHHBIX OIIMOOK; €CTh 0OBSICHEHNE
peleHusl, JOMyIeHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIUOOK, I10JIy4eH
BEPHBIN OTBET

CryneHToM 3a/1aHue BBINOJIHEHO C MOJCKa3kamu npenojasatens. [Ipu stom 0,5
3a/laHK€ MOHATO IPABUIBHO, B IOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX
omuOO0K, 3a/IaHUE BBHITTOJTHEHO HE MTOJTHOCTHIO WIIA B OOIIIEM BHJIC

CTyneHTOM 3a/IaHre He BBITOJIHEHO, JTUOO BBIMTOTHEHO HE IMOJTHOCTHIO, OTYET 0-0,25
MIPEJICTABIICH C OIMO3/IaHUEM, CTYJICHT UCIIBITHIBACT 3aTPYAHCHUS MPH OTBETAX
Ha BOIIPOCHI

Kpurtepun oueHnBanus sl 32049HOM (pOPpMBbI 00ydeHU S

Kpurepun oniennBanus Onenka




3aaHue BBINOJIHEHO: 1eJb BBITOJHEHUS 3aJaHHsl YCIIEIIHO JOCTUTHYTA; 3aYTEHO
OCHOBHBIE MTOHSTHUS OIIPE/IEIICHBI; pa00Ta BHIIIOJHEHA B TIOJTHOM 00BEME.

3aHaHI/IC HC BBIIIOJIHEHO, LICJIb BBIIIOJHCHUS 3aJlaHU HE IOCTUTHYTA. HE 3a4TCHO

5. YueOHO-MeTOAUYeCKOe U HHPOPMAIIUOHHOE o0ecTiedeHHe TN CIUTIIHHbBI

5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEPaTypPbl, HEOOXOAUMOM 1JIsI
OCBOEHHUS TUCUMUILINHBI
OcHoBHas1 JiuTEepaTypa:

1. KpyrukoB, B.H. Anaimm3 pganHbix : ydeOHoe mocobue / B.H. Kpyruxos,
B.B. Memeuknn ; MunuctepcTBo obpazoBanusi u Hayku Poccuiickoii denepanuu, dOenepanpHoe
rocyJlapcTBeHHOE O/KETHOE O00pa30BaTeIbHOE YUPEKIEHHE BBICHIET0 MpodeccrnoHalIbHOTO
oOpa3oBanus «KeMepoBCKUI ToCyIapCTBEHHBIM yHHBepcuTeT». - KemepoBo : KemepoBckuii
rocynapcTBeHHbIi yauBepcutet, 2014, - 138 c. : un. - bubmuorp. B xH. - ISBN 978-5-8353-1770-7 ;
To ke [Dnekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=278426.

2. 3exuH, B.A. [IpakTukyM Mo MHOTOMEpPHBIM CTAaTUCTUYECKHUM MeETOJaM : ydeOHOoe
nocodue / B.A.3exun, B.C. Mxurapsin, C.A. AiBazsiH. - 1-¢ u3a. - MockBa : MOCKOBCKHIA
rOCyapCTBCHHBIM YHUBEPCHUTET YKOHOMHMKH, CTATUCTUKU W mHpopmatuku, 2003. - 76 c. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=90409.

JlonoJHNTEIbHAS JINTEPATypa:
3. Anpnepcon, T. BBenenue B MHOrOMepHBIN craTucTuueckuil aHanus / T. AHIEpCoH ;

pen. b.B. 'meaenxo ; nep. ¢ auri. F0.®. Kuuatora, E.C. Kouetkosa, H.C. Paiitbman. - Mockga :
["ocynapcTBeHHOE M3AAaTENIbCTBO (PHU3UKO-MaTeMaTHIeCKoM tuTepaTypsl, 1963. - 499 c. - ISBN 978-

5-4475-6259-5 ; To xKe [DeKTpOHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=428665 (26.11.2018).

4. Cumuepa, B.M. Meroapl MHOTOMEPHOTO aHaidM3a CTAaTUCTHUYECKUX JaHHBIX
[DnexTpoHHBIN pecypc] : ydeOHoe mocobue / B.M. Cumuepa. — DnekTpoH. naH. — Mocksa :

®unancel u cratuctuka, 2008. — 400 c. — Pexum mocryma: https://e.lanbook.com/book/1005. —
3ari. ¢ ’KpaHa.

S, Kennann, M. MHOromMepHblii CTaTUCTUYECKHM aHalW3 M BpPEMEHHbIE psabl /
M. Kennamn, A. Creroapt ; pea. A.H. Konmmoroposa ; mox pen. FO.B. Ilpoxoposa ; nep. ¢ anri. 3.J1.
[Ipecman, B.W. Porape. - Mocksa : Hayka, 1976. - 736 c. : un. ; To e [DnekTpoHHBbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=458342.

6. I'utuc, JI.X. Cratuctrdeckas kiraccudukamnus v kiaactepasid ananus / JI.X. I'utuc. -

MockBa : MOCKOBCKUI rocyiapcTBeHHBINH TopHbIi yHUBepcutet, 2003. - 151 c. - (Ilpaktuueckas
CTaTUCTUKA JUIsi TOpHBIX HWHXeHepoB). - ISBN 5-7418-0010-6 ; To ke [DnexTpoHHBINA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=83660.

5.2. Ilepeuens pecypcoB HHGPOPMAIHOHHO-TETIeKOMMYHUKANIMOHHOH ceTH « UHTepHET» U
IpOorpaMMHoOro oﬁecneqemm, HCOﬁXOZII/IMLIX AJIFA OCBOCHMUSA JUCHUITJIMHBI

[Tonp3oBarenssm OubmmoTexkn baml'yY mpemsocTaBiseTcs BO3MOXKHOCTh HCIOJb30BaHUS
CIEIYIOIINX 3JIEKTPOHHBIX HH(OPMAIIMOHHBIX PECYPCOB:


http://biblioclub.ru/index.php?page=book&id=278426
http://biblioclub.ru/index.php?page=book&id=90409
http://biblioclub.ru/index.php?page=book&id=428665
http://biblioclub.ru/index.php?page=book&id=458342
http://biblioclub.ru/index.php?page=book&id=83660

No HanmenoBanue MHTEpHET-pEcypca Ccpuika (URL) Ha
HTEepHET pecypc

1. denepanbHas ciyx0a rocy1apCTBEHHON CTaTUCTHKH Www.gks.ru
CraTHCTHYECKH YIEOHHUK 10 CTATUCTHKE http://statsoft.ru

3. [MpodeccronanpHbIi HHOOPMAIIHOHHO-aHATUTHYECKHI pecypce, http://www.machinelearni
MOCBSIIEHHBIN ng.ru

MalIMHHOMY O0Y4€HHIO, pAaCMO3HABAHHUIO O0OPA30B U MHTEIIEKTY
aTbHOMY aHAJU3Y JaHHBIX

4. Bosnbiias monbopka MarepualioB mo MammHHOMY oO0ydenuto:  [https://proglib.io/p/learnin
KHUTH, BUICOKYPCHI, OHJIAHH-KYPCHI g-ml/

5. Enuublii apxvB 5KOHOMHYECKUX U COIMOJIOIMYCCKUX daHHbIx  |http://sophist.hse.ru/
BIIID
1. baza maHHBIX mNepuoaMdyecKMx wH3aaHuii Ha mmiardopme EastView: «BectHuku

MockoBckoro yHuBepcuteTa», «M3maHus no OOLIECTBEHHBIM W TIyMaHWTapHbBIM HayKam» -
https://dlib.eastview.com/

2. NupopmanmonHas cucrema «EqrHOE OKHO A0CTYIa K 00pa30BaTEIbHBIM PECYpCam»
- http://window.edu.ru

3. Hayunast snexkrponnas oubmuoreka eLibrary.ru - http://elibrary.ru/defaultx.asp

4, CrpaBouHo-npaBoBas cucrema Koncynbrant [Tmtoc - http://www.consultant.ru/

S. OnekTpoHHas OMOIMOTEYHasl cucTeMa «YHHBEPCUTETCKas OMOIMOTEeKa OHJANH» —
https://biblioclub.ru/

6. OnekrponHas Oubianoreunas cucrema «29b bamlVy» — https://elib.bashedu.ru/

7. DnekTpoHHas OMOIMOTEUHAs CHCcTeMa M3aTenbcTBa «Jlanb» — https://e.lanbook.com/

8. DnektpoHHbIi KaTanor bubnuoreku baml'y — http://www.bashlib.ru/catalogi.

9. ApxuBbl Hay4HBIX )KypHasoB Ha maatgopme HOMKOH (Cambridge University Press,
SAGE Publications, Oxford University Press) - https://archive.neicon.ru/xmlui/

10.  UzmarensctBO «Annual Reviews» - https://www.annualreviews.org/

11.  UznarensctBo «Taylor&Francisy - https://www.tandfonline.com/

12. Windows 8 Russian. Windows Professional 8 Russian Upgrade JloroBop Nel04 ot
17.06.2013 r. JIutien3uu 6eccpoyHbIe.

13.  Microsoft Office Standard 2013 Russian. lorosop Nel14 ot 12.11.2014 r. JIutieH3un
OeccpouHbIe.

14.  Windows 8 Russian. Windows Professional 8 Russian Upgrade. /Torosop Ne 104 ot
17.06.2013 r. JIutien3uu 6eccpoyHbIe.

15.  Cucrema HEHTPATU30BaHHOTO TECTUPOBAHUS bamly
(Moodle). GNU General Public License Version 3, 29 June 2007.

16.  R-studio GNU General Public License Version 3, 19 November 2007.

17. R GNU General Public License Version 2, June 1999.


http://www.gks.ru/
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://sophist.hse.ru/

6. MartepuajJibHO-TeXHHYECKasi 6232, He0OX0AMMas /IJIs1 OCYIeCTBJIEHUsI 00Pa30BaTeJIbLHOI0 Mpoliecca Mo JUCHUIIHHE

HanmMeHoBaHue crieuaJIM3MPOBAHHbIX Ay MTOPHIA,
KaOHHETOB, JJabopaTopuii

Bup 3ansaruii

HaumenoBanme 060py10BaHus, MPOrPaAaMMHOI0 o0eciedeHHs

Y4yeOnass ayauTopusi UIA  NpoBeleHus 3aHATHi | Jleknuu YueOHnass MebOenb, J[OCKa, NPOEKIMOHHBIA OKpaH, MPOEKTOpP,
JIeKIMOHHOI0 THHA: aynutopus Ne 110 (momemienue, yn.Kapia MEPCOHAIBbHBIA KOMIBIOTED.
Mapkca, 1.3, kopi.4), aymuropust Ne 111 (momenienue, yin.Kapia 1. Windows 8 Russian. Windows Professional 8 Russian Upgrade.
Mapkeca, 1.3, kopm.4), ayauropus Ne 301 (TyMaHUTapHEIA KOPITYC), Jorosop Ne 104 ot 17.06.2013 r. JIneHn3nuu — 6eccpodHbIe.
aymuropus Ne 305 (rymaHuTapHBIi Kopiryc), ayautopust Ne 307 2. Microsoft Office Standard 2013 Russian. [Jorosop Ne 114 ot
(rymanuTapHbeIii  koprryc), ayauropuss Ne 308 (TymaHHTapHBIH 12.11.2014 r. JIunieH3un — 6eccpovHBIE.
kopiyc), ayauropus Ne 309 (ryMaHUTapHBIH KOPITYC). 3. CucreMa eHTpanu30BaHHOTO TecTupoBanust bamly

(Moodle). GNU General Public License Version 3, 29 June 2007

4. R-studio GNU General Public License Version 3, 19 November

2007

S. R GNU General Public License Version 2, June 1999
Yuefnas ayauropusi Aasa  TnpoBeaenusi 3aHsaTuid | Ilpakthueckue/cemunapckue | YueOHas MeOenb, JOCKA, MNPOEKLUHOHHBIM 3KpaH, IPOEKTOp,
CEeMHHAPCKOIro THIIA: naboparopus COLMAIILHO- | 3aHATUS MEPCOHANILHBII KOMIBIOTEDP.
9KOHOMHUYEeCcKOro MojenupoBanus Ne 107 (momerenue, yi.Kapna 1. Windows 8 Russian. Windows Professional 8 Russian Upgrade.
Mapkca, 1.3, kopm.4), nabopatopusi aHanuza gaHHbIX Ne 108 Joroop Ne 104 ot 17.06.2013 r. JIutien3un — 6eccpodHbIE.
(momemenue, yn.Kapma Mapkca, 1.3, kopr.4), ayauropus Ne 110 2. Microsoft Office Standard 2013 Russian. JJorosop Ne 114 ot
(momemenwue, yin.Kapna Mapkca, 1.3, kopi.4), aymuropus Ne 111 12.11.2014 r. JIunieH3un — 6eccpovHEIE.
(momemenwue, yn.Kapna Mapkca, 1.3, kopr.4), aynuropus Ne 114 3. CucreMma IeHTpanu30BaHHOTO TecTupoBanust bamly
(momemenue, yn.Kapna Mapkca, 1.3, kopi.4), ayautopust Ne 122 (Moodle). GNU General Public License Version 3, 29 June 2007
(momemenne, yi.Kapia Mapkca, 1.3, kopi.4), ayauropus Ne 204 4. R-studio GNU General Public License Version 3, 19 November
(momemenwue, yn.Kapna Mapkca, 1.3, kopr.4), ayaquropus Ne 207 2007
(momemenme, yn.Kapna Mapkca, 1.3, kopn.4), aymaropus Ne 208 5. R GNU General Public License Version 2, June 1999

(momemenue, yn.Kapna Mapkca, 1.3, kop.4), aymuropus Ne 209
(momemenwne, yin.Kapma Mapkca, 1.3, kopm.4), aymutopust Ne 210
(momemenwne, yin.Kapma Mapkca, 1.3, kopm.4), aymutopust Ne 212
(rymanuTapHbIil Kopmyc), ayauropuss Ne 213  (momerieHue,
yin.Kapna Mapxkca, 1.3, xopm.4), aynutopus Ne 218 (rymaHuTapHBIi
Kopiryc), ayauropus Ne 220 (momemenne, yin.Kapma Mapkcea, 1.3,
kopn.4), aymuropus Ne 221 (ryMaHUTapHBIH KOpPIYC), ayAUTOPHS
Ne 222 (momemenue, yn.Kapna Mapkca, 1.3, kopi.4), aynutopust
Ne 301 (rymanutapuelii kopmyc), ayamtopus Ne 305
(rymaHuTapHeli kopmyc), ayauropuss Ne 307 (rymaHWTapHBIH
Kopnyc), ayauropus Ne 308 (rymaHuTapHBIN KOpPIYC), ayIUTOPHs




Ne 309 (rymaHuTapHblii Kkopmyc), aymutopus Ne 110
(TyMaHUTapHBIH KOPITYC), 1ab0paTopHs UCCIIeIOBaHHs MPOLECCOB
B dKOHOMUKe U ympasieHuH Ne 31la (rymaHuTapHBIN KOpITyC),
naboparopuss MHPOPMAIMOHHBIX TEXHOJOTWH B SKOHOMHKE W
ynpasieHnu Ne 3118 (ryMaHUTapHBIA KOPITYC).

Y4yeOHnass ayautopusi Uil NPOBeJeHHs TPYNNOBBIX H
HHAUBUAYAJIbHBIX KOHCYJIbTAUMN, y4eOHAs1 ayIUMTOPUSA
JUISA TEKYIIero KOHTPOJIA M IPOMEKYTOYHOH aTTeCTAIMU
nmabopaToOpHs COIMAIbHO-YKOHOMUIECKOTO MoenupoBanust Ne 107
(momemenne, ymKapma Mapkea, 1.3, xopm4), mabopaTtopus
aHanmm3a naHHBIX Ne 108 (momemenme, yn.Kapma Mapkca, 1.3,
kopm.4), aynutopus Ne 110 (momemenue, yi.Kapna Mapkca, 1.3,
kopm.4), aynutopus Ne 111 (nomemenue, yi.Kapna Mapkca, 1.3,
kopm.4), aynutopus Ne 114 (momemenue, yi.Kapna Mapkca, 1.3,
kopm.4), aynutopus Ne 122 (nomemenue, yi.Kapna Mapkca, 1.3,
kopm.4), aynutopus Ne 204 (nomemenue, yi.Kapna Mapkca, 1.3,
kopm.4), aynutopus Ne 207 (nomemenue, yi.Kapna Mapkca, 1.3,
kopi.4), aynutopus Ne 208 (momemenue, yn.Kapna Mapkca, 1.3,
kopi.4), aynutopus Ne 209 (momemenwue, yi.Kapma Mapkca, 1.3,
kopi.4), aynutopus Ne 210 (momemenwue, yi.Kapma Mapkca, 1.3,
kopi.4), aynutopus Ne 212 (rymMaHHTapHBIA KOPITYC), ayAUTOPHS
Ne 213 (momemienue, yin.Kapna Mapkcea, 1.3, xopm.4), ayauropus
Ne 218 (rymaruTapHBIN KOpITyc), ayauropus Ne 220 (momemnieHue,
yn.Kapma Mapkca, n.3, xopm.4), aynutopuss  Ne 221
(rymanuTapHbIll KOpmyc), ayautopuss Ne 222 (momerieHue,
yi.Kapna Mapkca, 1.3, kopm.4), aynuropus Ne 301 (rymanuTapHbIi
kopryc), aynutopus Ne 305 (rymaHUTapHBIA KOPITYC), ayAUTOPHS
Ne 307 (rymaHuTapHbIii Kopmyc), aymutopus Ne 308
(rymanutapssiii kopryc), aymuropust Ne 309 (rymaHMTapHBIA
kopnyc), aymuropus Ne 110 (rymaHWTapHBId  KOpIIyC),
nmaboparopusi WCCIEJOBAaHHMS IPOIECCOB B  OKOHOMHUKE U
ynpaBnennu Ne 31la (rymaHumTapHbIi KopIyc), jabopaTopus
MH(OPMALMOHHBIX TEXHOJIOTHMH B AKOHOMHKE M yIpaBieHHH No
311B (rymaHUTapHBIN KOPITYC).

I'pynnossle u
VHJUBUyJIbHBIE
KOHCYJIbTALIMM, TEKYLIUI

KOHTPOJIb U IIPOMEKYTOUHAS
aTTecTauus

YuebHas MeOenb, MOCKa, MPOCKIMOHHBIA 3KpaH, IPOCKTOP,

MEePCOHAIbHBIA KOMIBIOTED.

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade.
JoroBop Ne 104 ot 17.06.2013 r. JInmeH3un — 6ecCpoUHBIE.

2. Microsoft Office Standard 2013 Russian. [Jorosop Ne 114 ot

12.11.2014 r. JIunieH3un — 6eccpovHBIE.

3. CucreMa EHTpaIU30BaHHOTO TecTUpoBaHus bamlV

(Moodle). GNU General Public License Version 3, 29 June 2007

4. R-studio GNU General Public License Version 3, 19 November

2007

S. R GNU General Public License Version 2, June 1999

IlomemeHnuss A CaAaMOCTOATEILHOM 302

YUTATBHBIN 3211 (TYMaHUTapHBINA KOPITYC).

padoThI:

CamocTosiTenbHas paborta

YyeOHas meOenb, MepcOHAIbHBIE KOMIBIOTEPHl B KoMIuiekTe HP,
MOHOOJIOK, TIEpCOHAIBHBIN KOMITBIOTEP B KOMIUIEKTE MOHOOJIOK

IRU..




NoMelleHusl [JI1 XpaHeHMs U NPOPUIAKTHYECKOro | XpaHEHUE u | YueOHas MeOelb, KOJIOHKH (2 mT.), nuHamMuky, dvd mieep tochiba,
00CTyKUBAaHUS Y4eGHOTO0 060pyR0BaHMsl: ayuTopus Ne 115 | MpoHIIaKTHYECKOe Maramrona sony (4 mr.).

(momemtenwe, yn. Kapna Mapkca, 1.3, kopm.4), 118 (momemenne, | 0OcayKHBaHUE y4e0HOTO
yn.KapJIa Macha, ,H.3, KOpH.4) O60pyI[0BaHI/IH




