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1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJIAA)

Lens kypca — hopMHUpOBaHUE KOMIUIEKCHBIX U CHCTEMATU3UPOBAHHBIX 3HAHMIA, a TAKXKE
MPUBUTHE TPAKTUYECKUX YMEHUH M HABBIKOB PEIICHUS HAYyYHO-UCCICAOBATEIbCKUX U
npodecCHOHANBHBIX 3a/ad B 00JIACTH SKOHOMHKH C TOMOIIBIO CHUCTEMBI MaTEeMaTHUYECKUX
METO/IOB.

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsl

JucuunnuHa Marematnyeckue METOJbl IJIAHUPOBAHUS U 00pabOTKU pE3yJabTaTOB
SKOHOMMYECKUX UCCIIEI0BaHUN BXOIUT B BApUATUBHYIO YAaCTh yU€OHOIO IJ1aHa 00pa3oBaTeIbHON
[IPOrpaMMBbl.

N3ydyenne nucuumiinHbl 0a3upyeTcsl Ha 3HAHUSX, YMEHUSAX M HaBBIKAX, MOJTYYEHHBIX B
pe3ynbTaTe M3y4yeHUs 3KOHOMUYECKUX IUCLUMIUIMH U JAWCLUUIUIMH, MOCBSILEHHBIX METOJIaM M
mporeccam cOopa, XpaHeHus, oOpabOTKH, Tepenayd, aHaju3a M OICHKH HHPOpMALUU C
MIPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTMHM, B paMKax oO0pa30oBaTelbHBIX IPOrpPaMM
crelnuannTeTa/ MarucTpaTyphl.

3HaHus (yMEHUs, BIIAJCHMS), MOJYYEHHbIE NIPU U3YYEHUU JaHHOM TUCIHUIUIMHBI OYAyT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

OCHOBBI UHBECTUIIMOHHOM U NHHOBAIIMOHHOM JI€ATEIbHOCTH B MPOMBIIIJIEHHOCTH

@UHaHCOBBIN KOHTPOJUIMHT B IPOMBIIUIEHHOCTH

ChnemuciMIiuingaa

[IpakTika MO MOJIY4YEHHIO MPOQPECCHOHAIBHBIX YMEHUN U OmbITa MpodeccuoHaTbHOM
NeSITeNIbHOCTH

Hayuno-uccnenoBarenbckas AesiTeaIbHOCTh U oaroroBka HKP

[IpencraBneHne HaydHOTO JIOKJIaa 00 OCHOBHBIX pe3yibTaTax moaroroBieHHoit HKP.

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBOeHHS JUCHMIUIMHBI (Monynsi) «MaremaTH4ecKue MEeTObl
IUTAHUPOBAHUS M 00pabOTKH pEe3yabTaTOB SKOHOMHYECKHUX HCCIEAOBAHUN» OO0yJaromuiics
JOJIKEeH 001a/1aTh CIeIYIOIMMHI KOMIETEHIUSIMHU:

CtpyKTypHBIH
JJIEMEHT [Tnanupyemsble pe3yabTaThl O0y4eHUS
KOMITIETEHIINH

[IK-1 CnocoGHOCTh UACHTU(GUIIMPOBATh MPOOIEMBbI B KOHKPETHBIX YCIOBHUSX JEATCILHOCTH,
HAXOJHTh MTyTH UX PellIeHus, 0000IaTh CTATUCTUYECKUE MAaTEPHUAIIbI U PE3YAbTAThl TO3UTUBHBIX
HCCIIeJOBAaHUN

— TIOHATUHHO-KATETOPUANBHBI U METOJUYECKHM ammapar AWCUUIUIMHBI,
3HaTh cnenupuKy 1 BO3MOKHOCTH €r0 UCHOJIB30BaHUS B PA3TUYHBIX YCIOBUAX U
cdepax npodeccuoHaIbHOU e TEIbHOCTH;

— OIIepUPOBATh MOHATUHHO-KATETOPUAIIBHBIM U METOJUUECKUM amapaTom
JMCLUIUIAHBL,

— OMpeAeNiaTh crneun(puKy ¥ BO3MOXKHOCTH HCIIOJIB30BAaHUS MOHATHIHO-
Ymets KaTeropuaibHOrO M METOJAMYECKOro amnmnapara JUCHMIIMHBI B IpoLecce
UIeHTHQUKAIUK MTpobseM, pa3paboTKU MyTell uX perieHus, o0oOIeHus
MaTepuajoB M pe3ylbTaTOB  MO3UTUBHBIX  MCCIEJOBAHUNH B
podeccuoHaNbHON AeATEIbHOCTH;




Bnazets

— po(eCcCHOHANTBHBIM SI3bIKOM MTPEIMETHON 001aCTH 3HAHHUS;

— HaBBIKAMHU BBISBJICHUS CHENM(UKA U BO3MOXKHOCTEH HCIIOIB30BAHHS
MOHATUHHO-KAaTEeTOPHUAIILHOTO U METOAMYECKOTO anmapara AUCUUIUIMHBL B
nporecce HaeHTH(GUKAUUU TpolieM, pa3pabOTKUM MyTed HUX pelIeHus,
00001IeHIST MaTepUaJIOB M PE3YJIbTATOB IMO3UTUBHBIX HCCIIEIOBAHUM B
npodeccHoHAEHOM IS TEIIEHOCTH;

I1K-3 T'oTtoBHOCTB

OpraHru30BaTh OSKCIICPTHLBIC HCCICAOBAHUA, CaAMOMY BBICTYIIUTH B POJIH

9KCIEPTa [0 BONPOCAM HAyYHOU CrieUanibHOCTH

3HaTh

— MaTeMaTH4YeCKHE METOJbl IJIAaHUPOBAHHS M OOpabOTKU pPE3yabTaTOB
AKCIIEPTHBIX MCCIEAOBAaHUN B OOJACTH SKOHOMHKH, UX MPEUMYILIECTBA U
HEJIOCTaTKU;

— TPUHIUIB U AITOPUTMBI OpPTaHU3AIMHU JKCIEPTHHIX HCCIEIOBAHUN B
00J1aCTH SKOHOMHUKH C ITOMOIIHI0 MAaTEMAaTUYECKUX METOJIOB;

VYmMmers

— O60CHOBaHO BBI6I/IpaTB u HpI/IMeHSITI) MAaTCMAaTUYCCKUEC METOIbI
MJIAHUPOBAHUS W O0OpaOOTKU PE3yIbTaTOB JKCHEPTHBIX HCCIEIOBAHUN B
0071aCTH YKOHOMUKHU;

— OHepI/IPOBaTB HpI/IHIII/IHaMI/I nu aJIFOpI/ITMaMI/I OpFaHI/I3aHI/II/I 3KCHepTHBIX
HCCIIEIOBAHU B 0O0JJACTH DSKOHOMHMKHA C TIOMOIIBI0 MaTEMaTHYECKHX
METO/IOB;

Bnanets

— HaBbIKaMH OOOCHOBAHHOTO BBHIOOpPA W TPUMEHEHHS MaTeMaTHYECKUX
METOJIOB  IUTAHUPOBaHHUS U  OOpabOTKHM pEe3yNbTaTOB  AKCHEPTHBIX
HCCIIeIOBaHUM B 00JIaCTH SKOHOMUKH;
— HaBbIKAMU apryMEHTAllUd U MPEJCTaBJICHUs PEe3yJIbTaTOB SKCHEPTHHIX
HCCIeI0OBaHUM B 00JIaCTH SKOHOMUKHU.




4. CTpyKTypa, 00b€M U coep:KaHue T CHUIIIMHBI (MOYJIs1)
OOm1ast TpyA0E€MKOCTb JUCIUIUTMHBI COCTABIISIET 2 3a4ETHBIX €AMHUI] /2 aKaJl. 4aCOB, B TOM YHCIIE:
— KOHTaKTHas pabota — 36 akaj. 4acos:

— aynuTopHas — 36 akaj. 9acoB;
— BHeayauTopHas — 0 akaJl. 9acoB
— camocTosTenbHas padboTa — 36 akaj. 4acoB.

dopma aTTeCTaluy - 3a4ET C OLEHKOMN

AynuropHast % o
N KOHTaKTHas paboTta E E DopMa TeKyero
= (B axaz. yacax) IS Bun KOHTpOJIS
Pasnen/ tema 3 £ 2 . Kon
g 3 g caMOCTOSATENbHOW | YCIIEBAEMOCTH U
JACLIMITINHBI S g o . | xommereHun
O 5 2 g paboThI MPOMEKYTOTHON
nab. | mpakr.
Jlex. P 29 aTTeCTAINH
3aH. 3aH. [Q 9
11 OCHOBHEIS
CTATUCTUYECKHE METOJBI CaAMOCTOSTEIBHOE
HCCIICIOBAaHUM  COLIMAIBHO- H3yeHme
9KOHOMHYECKHUX TPOIECCOB. 4 4 9 HavaHol 1 VYerHblit ompoc. TK-1. TTK-3
Ornpenesnenue 00BeKTa, y:6 o Huckyccus '
HOI
mpeaMeTa  MCCISTOBaHMS. ya
TpeboBanuss K HCXOIHOM JHTCPaTypEl
HHPOPMALTUH
1.2 Meronuka mOArOTOBKH
paboTEl C KCHONB30BAHHEM CamocrosTensHoe
CTaTUCTHYECKUX  METOOB. H3y4eHHe Vet oboc
dopMupoOBaHHE  CUCTEMBI 4 4 9 Hay4HOU U Tck CCI/II)X © | [IK-1, I1K-3
Mmokasareyied — Kak 0a3bl y4ueOHOM y
CTaTUCTHYCCKOI'O JIMTEpaTyphl
HCCIIEIOBAHMS. 3
Brimonnenue
MPAaKTUYECKOTO
1.3 MHoromepHbie p SATAHIT IpoBepka
CTaTUCTHYECKAE  METOJIBI : MPAKTUYECKUX
5 5/51 9 | CamocrosiTensHOE P N . | TIK-1, TIK-3
WCCIEIOBAHMS  COLMAILHO- - | 3amanuii. Ycrurii
H3yJdeHHEe HAyTHON
9KOHOMHYECKHX TIPOIECCOB. 1 yachHO# ompoc
JIUTEPaTyPhI
Brmonnenue
[PAaKTUYECKOrO
14 DKOHOMETPUYECCKHE p sanamms [IpoBepka
METOBI HCCIIEIOBAHMS : [IPAKTUYECKUX
5 5/51 9 | CamocrosiTenpHOE P " . | TIK-1, TIK-3
COLMAIIEHO-9KOHOMHYECKUX - | 3amanuii. Ycrapiid
U3yJIeHHe HAyTHON
MPOIIECCOB 1 yachHOi orpoc.
JIUTEPaTypPHI.
Hroro 1o pasmeny 18 18/10M | 36
Hrtoro 3a cemecTp 18 18/101 | 36 320
UTOro o AUCIUILINHE 18 18/104 | 36 3ayer ¢ ouenkoit | ITK-1,IIK-3




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

HpI/I HU3YyUCHUW OUCHHUIUIMHBI, HOPCKIAC BCCTO H€O6XOI[I/IMO OpPUCHTHUPOBATLCA Ha
MPUHOMUIIBI INYHOCTHO-OPHUCHTHPOBAHHOTI'O 06yquH$1 1 OCHOBBI KOMIIECTCHTHOCTHOT'O I1IOAX0 4.

B kypce mpemycMmarpuBaeTcsi MCIOJIB30BAHHE TEXHOJOTHUH MPOOJIEMHOTO OOydYeHHUSI.
OCHOBHBIE neaarorut4eCKrue METOAbI IMPErnogaBannsd AUCIUIIIIMHBL U q)OpMBI 3aHATHU:

- JICKHI/H/I/ IMPAKTUYCCKUC 3aHATUA,

— NAUCBbMCHHBIC WJIN YCTHBIC JOMAIIIHUEC 3aJIaHUA;

— KOHCYJIbTAllUH MTPEIOIaBaTeNEH;

— caMmocTosTeNbHas paboTa CTYIEHTOB, KOTOpas MpEINojaraeT OCBOCHHE
TCOPECTHICCKOIO MaTCpualia, IOAroTOBKY K NPaKTU4YCCKUM 3aHATUSAM.

B NEpUOJ U3JIOKCHHUA ITPLIIOJaBaTCIIEM JICKIIMOHHOI'O MaTCpHralia aClIMPAHT UMECT IIPaBO
3aJlaBaTh HMHTEPECYIOIINE €ro BOMPOCHI C IEIbI0 YTOYHCHHS, TOSICHCHHS, JCTAIA3AINH
CKa3aHHOTO, YIJIYOJNEHHOTO W3Y4eHHUS BOIPOCAa, HCXOIS U3 COOCTBEHHBIX HWHTEPECOB
npeanourenuid. [lannas Qopma BeACHHS JEKIMOHHBIX 3aHSATUNA HE TMO3BOJISIET ACHUPAHTY
3aHUMaTh MECTO MACCHBHOTO YyYacTHHKA y4eOHOTO mporiecca. Takke peKOMEHIYeTCs BECTH
CaMOCTOSITEJIbHO KOHCIIEKT, UMEIOUINI YeTKYIO CTPYKTYpPY, KyJa cilenyeT (pUKCUpoBaTh camble
BA>XHBIC U KIIFOYEBHIC ITOJIOKCHUS 110 TEMEC JICKITUH.

B mpomecce ocBoeHHS JIEKIIMOHHOTO MaTepuaia, (OPMHPOBAaHUS IIETOCTHOTO
MIPEACTABJICHUS O SKOHOMUYECKHUX TpoIieccax B chepe oOpa3oBaHms, OpraHu3aIiiiu COOCTBEHHON
MPAKTUIEeCKOW pabOThl W y4eOHOW JCSITETLHOCTH AacCIUPaHTy CIEAYeT PYKOBOJICTBOBATHCS
METOAaMU ACAYKIUHW U UHAYKIWH, TIOHUMAaHUSA U 06L$[CH€HI/I${, MOJCIINPOBAHUS, CPABHUTCIIBEHO-
COIIOCTAaBHUTCJIIbHBIM, UCTOPUKO-TUIIOJIOTUYCCKUM U CprKTypHO-(l)yHKHI/IOHaHBHBIM METOJaMU,
METOJJaMH CHHTE3a W aHain3a W Jp. DPPEKTUBHOMY YCBOCHHIO ACIUPAHTOM JICKIIHOHHOTO
MaTepuasa crocoOCTBYET POBEICHUE JIEKIIHI C AIEeMEHTaMU JUCKYCCUM, TUCITYTOB, TEM CaMbIM,
MIPOBOLIMPYSI €r0 Ha Pa3MBIIUICHUS U PAcCYKJIEHUS MO 0003HAUYEHHOI MpernojaBaTesieM TeMe
JIEKIMH, T.€. HA CAMOCTOSITEJIbHBIM MOMCK MCTUHBI U OTBETOB Ha IMOCTAaBJICHHbIE MEpell HUMHU
BOMPOCHL. ACTIMPAHTHI TPOSIBIISIIOT aKTUBHOCTD HA TAKUX 3aHATHUSX U OIYIIAIOT PaBHOIIPaBHE BCEX
YY4aCTHUKOB 3TOr0 TpoIlecca, MpH KOTOPOM IPENoIaBaTeIi0 OTBOJUTCS pPOJib KOHCYJIbTaHTA,
SKCIEpTa, HAMPaBISAIOLIEr0, HACTABHUKA, KOTOPBINA TaKkKe KaK U CTYIEHThI, yYaCTBYET B AUAJIOTE
1 TOTOB peIeKCUPOBAThH U OLIEHUBATH COOCTBEHHYIO IS TEIILHOCTD.

6 YueOHO-MeToquYecKOe o0ecnedeHue CaMOCTOATEIbHOI PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA /1JIsl MPOBEAeHUs MPOMEKYTOUHOMH aTTeCTAlMH
[IpencraBieHbl B IPUITOKEHUU 2.

8 YueOHo-MeTOAMYecKOe U HHPOPMALIMOHHOE O0ecTiedeHHe TUCIUITHHBI (MOTYJIs1)

a) OcHoBHasi IUTEpaTYypa:

1. DxoHOMeTpuKa : yueOHHK U pakTukyM st By30B / H. III. Kpemep, b. A. Tlytko ; mox
penakuueii H. I11. Kpemepa. - 4-e u3z., uctp. u got. - Mocksa : U3garenscto FOpaiirt, 2020. - 308
c. - (Boiciiee oopazoBanue). - ISBN 978-5-534-08710-9. - Tekcr : anexrponssiii // D5C FOpaiit
[caiiT]. ¢. 2 - URL.: https://urait.ru/bcode/449750/p.2 (narta obpamenwus: 01.09.2020).

2. Teopus mIaHUPOBAHUS SKCIIEPUMEHTA M aHAIN3 CTATUCTUYECKUX JIaHHBIX | y4EOHUK U
npaktukyMm s By3oB / H. W. Cunnsies. - 2-e u3n., nepepad. u gom. - Mocksa : M3naTenseTBo
FOpaiit, 2020. - 495 c. - (Beicuiee o6pazoBanue). - ISBN 978-5-534-05070-7. - Tekcr :
anektponHsid // OBC IOpaiit [caiit]. ¢. 3 - URL: https://urait.ru/bcode/449686/p.3  (mata
obpamienus: 01.09.2020).

0) lonostHUTEILHAS TUTEPaTypa:


https://urait.ru/bcode/449750/p.2
https://urait.ru/bcode/449686/p.3

1. MaremaTHruecKiue MeTO,1bl (PHHAHCOBOTO aHAIM3a ; yueOHOe mocobue s By30B / B. A.
babaiines, B. b. ['ucus. - 2-e u3 ., ucrp. u goi. - Mocksa : 3garensctBo FOpaiit, 2020. - 215 ¢. -
(Boicmiee oOpazoBanue). - ISBN 978-5-534-08074-2. - Tekct : anekrponssiii // DBC HOpaiit
[caiit].- URL: https://urait.ru/bcode/455099/p.1 (nara oopamenwus: 01.09.2020).

2. DKOHOMHKO-MaTEMaTHYECKHE METO/IbI ¥ MOJICIIMPOBAHKE | YUCOHUK U MIPAKTUKYM IS
By30B/ A. B. Kopouies. - Mockga : M3aarensctBo FOpaiit, 2020. - 280 c. - (Briciiee oOpa3oBanue).
- ISBN 978-5-534-00883-8. - Tekcr : oanmektponubiii // DBC IOpaiit [caiit].- URL:
https://urait.ru/bcode/451297/p.2  (nata oopamienus: 01.09.2020).

3. MaremaTruecKre METO bl B 9KOHOMHUKE | yueOHoe mocobue st By30B / C. H. KocHukoB.
- 2-e w311, uctp. U Jo1. - MockBa : M3parensctBo FOpaiit, 2020. - 170 c. - (Beiciiee oOpa3oBanue).
- ISBN 978-5-534-04098-2. - Tekctr : oanektponubii // DBC IOpaiit [caiit].- URL:
https://urait.ru/bcode/453228/p.9 (mata obpamienus: 01.09.2020)

B) Meroauyeckue yKasaHus:

Jlaktuonoga, 10. C. IIpaktukym 1o sxonometpuke : mpaktukym / FO. C. JlaktroHoBa, B.
H. Makamosa ; MI'TY. - Maruautoropck : MI'TV, 2018. - 1 anekrpow. ont. muck (CD-ROM). -
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3656.pdf&show=dcatalogues/1/152
6299/3656.pdf&view=true  (mara ooOpamenus: 01.09.2020). - MakpoooOnekT. - Tekcr
NIEKTPOHHBIN. - CBefieHns nocTymHbI Takke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue [10 Ne norosopa CpoK el cTBYS JTULIEH3UN
MS Windows 7
. J-1227-18 ot

Professional (s 08.10.2018 11.10.2021

KJIaCCOB)
CcBOOOHO

7Zip pacrnpocTpaHseMoe 6eccpouHO
110

MS Office 2007 |\ 135 o1 17.09.2007 Gecepoaro

Professional
K-139-08 oT

STATISTICAB.6 991292008 0eccpovHO
CBOOOHO

FAR Manager pacrpocTpaHsieMoe OeccpoydHo
110

IIpodeccuonanbubie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI
HaszBanue xypca Ccblika

DOnekTpoHHas  0aza  MEPUOAUYECKUX
u3nanuii East View Information Services,
Haunonanehas UH(OPMAIIMOHHO-
aHanuTuueckas cucrema — Poccuiickuii|URL: https://elibrary.ru/project_risc.asp
MHJAEKC HayuyHoro nutupoanus (PYHIL)
ITouckoBass cucrema Axamemusi Google
(Google Scholar)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/



https://urait.ru/bcode/455099/p.8
https://urait.ru/bcode/451297/p.2
https://urait.ru/bcode/453228/p.9
https://magtu.informsystema.ru/uploader/fileUpload?name=3656.pdf&show=dcatalogues/1/1526299/3656.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3656.pdf&show=dcatalogues/1/1526299/3656.pdf&view=true

WNudopmanmonnas cucrema - Eaunoe okHo
JIOCTYyIa K MHGOPMALMOHHBIM PeCypcam

URL: http://window.edu.ru/

denepanbHbIi 00pa30BaTEIbHBIN TOPTA —
OxoHoMmuKa. Counosorus. MeHePKMEHT

http://ecsocman.hse.ru/

MexnayHapoanas HayKOMETpUYECKas
pedepatuBHas W TOTHOTEKCTOBas 0Oasa
JAHHBIX Hayyaelx w3ganuii «Web of

http://webofscience.com

MexayHnapoaHas pedeparuBHas u
MTOJIHOTCKCTOBAS CIIPABOYHAs 0a3a JTAaHHBIX

http://scopus.com

DNEeKTpOHHBIE  pecypchl  OUOIMOTEKH
MI'TY um. .. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

Poccuiickas
ouommoreka. Karamoru

l'ocynapcrBenHas

https://www.rsl.ru/ru/4readers/catalogues/

9 MaTepuajbHO-TeXHHYeCKOe o0ecnedeHue TUCIHIIHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TGXHI/ILIeCKOG oOecrieucHue JUCHHUITITIMHBI BKJIFOYACT:




IIpuioxenue 1
6 YueOHO-MeTOANYECKOE 00eciedeHUEe CAMOCTOSITEIbHOI padoThl 00y4aroIMXCs
Tema 1.1 OcHosHbie cmamucmuueckue Memoobl  UCCLEe008AHUL — COYUATbHO-
9KOHOMUYecKux npoyeccos. Onpedenenue obvexma, npeomema ucciedosanus. Tpebogsanus K
UCXOOHOU UHDOpMayuU

Bomnpocs! st 06cyxaeHust:
1. OOwekr, mnpenMer, LENW, 3aJa4yd, METOJbI, TEOpeTUuUecKas 0a3a M CTPYKTypa
JMCCEPTALIMOHHOTO UCCIIEJOBAHMUSL.
2. [Ipumepbl HCTIONIB30BAaHUS SKOHOMETPHUUECKUX METOJOB ISl PEUICHHUS SKOHOMHYECKHX
3ajad.
. [loHATHE CHCTEMBI U MOJIETN
. Knnaccudukanus monenei.
. MaTemaTtunueckas, 5KOHOMHUYECKasi 1 5JKOHOMUKO-MaTeMaTH4yecKasi MOJIENb
. Tunel JaHHBIX U BUJbI IEPEMEHHBIX B AKOHOMETPUUYECKUX UCCIIEI0BAHUAX
. DTarbl 3KOHOMETPUYECKOTO MOIETUPOBAHUS
. [locTanoBka 3a1a4 ONTUMHU3ALMOHHOTO YKCIIEPUMEHTA
. [lonHpIi GakTOpHBIN SKCIIEPUMEH
10. ApoOHbIii pakTOpHEIH SKCTIepUMeHT. J{poOHbIe perutuku [1DD

O© oo ~NO Ol W

Tema 1.2 Memoouxa noocomoexu pabomsi ¢ UCNONb30BAHUEM CIMAMUCIUYECKUX MEeMOO08.
Dopmuposanue cucmemsl noxazameneu — Kak 6a3vl CMamucmuyecKo2o Uccie008aHusl.

Bomnpocsr mis o6cyxnenus:

1. OcHoBHBIE TPOOIEMBI SIKOHOMETPUUECKOTO MOJICIMPOBAHHS.

2. DKOHOMETPUYECKUH SKCIEPUMEHT U €T0 PE3YJIbTATHI.

3. O61mue NpUHLHUIIBI TPOBEPKU CTATUCTHUECKUX TUIIOTES.

4. MareMaTUKO-CTaTUCTUYECKUH HHCTPYMEHTAPHIA.

5. Knaccuyeckas nuHeiHasi perpeccuoHHasi MOJieib, METO ] HAaUMEHBIIINX KBaPaTOB, METO.]
MaKCHUMAaJIbHOTO MPaBJIONOA00HS.

Tema 1.3 MHocomepnvie cmamucmuyeckue Memoovl UCCIe008AHUS  COYUATbHO-
IKOHOMUYECKUX NPOYECCO8.

Bomnpocs! st 06¢cyxkaenust:

7. Metoap! kiaccudukauu 0ObEKTOB.

2 IlpoGnema rerepockenacTuyHocTH. [loHATHE TOMO- M TIeTePOCKEAACTUYHOCTH.
[locnencrBus reTepOCKENACTUYHOCTH. Meto bl oOHapyKeHUs u YCTpPaHEHHUs
reTePOCKEAACTUYHOCTH.

3. O600meHHbId MeTO HanMeHbINX kBaapaToB (OMHK).

4. MHOTOMEPHBIE PErPECCUOHHBIE MOJEIIH.

5 ®uktuBHble nepeMeHHble. [locTpoeHHe perpecCHOHHbIX MoJenel ¢ (UKTUBHBIMU
IIEPEMEHHBIMHU.

6. PerpeccroHHBINl aHanu3 NpU HapyLIEHWH YCIOBHM Teopemsl ['aycca-MapkoBa win
IIPENIIOJIOKEHNS] O HOPMAJIBHOCTH

7. MeTo1pl CHUKEHMSI pa3MEPHOCTH CTATUCTUYECKUX JAHHBIX

[IpuMepHble TpakTUYECKUE 3aJaHUsl MO0 TEME€ M METOJAMYECKHE PEKOMEHIAIMU IO UX
pELIEHUIO:

1. KoppensiuoHHBII U pETPECCUOHHBIA  aHATH3
C uenplo aHaM3a B3aMMOCBSI3U TOKazaTenel d3PPEeKTUBHOCTH MPOU3BOJICTBA MPOAYKIUN OBLITN
pPaccMOTpEHBI MOKA3aTeNM MPOU3BOJACTBEHHO-XO3SIMCTBEHHON aAesTenbHOCTH S50 mpeanpusiTuii



MamuHocTpoeHus. Heo0xoaumMo nMpoBeCcTH  aHalu3 B3aHMMOCBSI3H CICAYIOIUX YKOHOMUYECKUX
IOKa3aTelIch:

Pe3ynpTaTUBHBIN IIPU3HAK:.

Y — peHTabenbHOCTD

dakTOpHbIC MPU3HAKHU X!

Xs— yaenbHbIi Bec pabounx B cocrase [TI1I1
X7-  Kk03(h(UIMEHT CMEHHOCTH 000PYAOBaHUS
X10— poHIOOTHAYA

X15— 000paurBaeMOCTh HOPMUPYEMBIX 0OOPOTHBIX CPEJICTB.

HcxonHble qaHHbIE PECTaBIIEHbI B Ta0. 1.

[Ipenmonoxum,
B FCHGp&J’IBHOfI COBOKYIMHOCTH IMOJYHUHAIOTCA HOPMAJIbHOMY 3aKOHY PACTIPCACIICHUA U YKA3aHHBIC

JaHHbIE TIPEJICTABIISIOT BHIOOPKY U3 3TON IT'€HEPaAIbHOM COBOKYITHOCTH.

qTo

paccMarpuBacMbIe

IIPU3HAKU

Y,

Xs,

X7,

X1o0, X1s

Tabnuya 1
Hcxoounvie oannvle

Ne Y3 Xs | X7 [ X | X5 Ne | Y3 Xs | X7 | X | Xis

1 13,26 | 0,78 | 1,37 | 1,45 | 166,32 o6 |23 |08 |14 |151 [10512
2 10,16 | 0,75 | 149 |13 |92,88 o7 | 799 071 11,28 | 1,43 | 128,52
3 13,72 | 0,68 | 1,44 | 1,37 | 158,04 og | 175 0,79 | 1,33 | 1,82 | 94,68
4 12,85 | 0,7 |1,42 | 1,65 |93,96 og | 17,16 | 0,76 | 1,22 | 2,62 | 85,32
5 10,63 [ 0,62 | 1,35 | 191 | 173,88 30 | 1454 | 0,78 | 1,28 | 1,75 | 76,32
6 912 |0,76 | 1,39 | 1,68 |162,3 31 |624 062|147 |154 | 153

7 25,83 | 0,73 | 1,16 | 1,94 | 88,56 3o 12,08 10,75 | 1,27 | 2,25 | 107,64
8 23,39 | 0,71 | 1,27 | 1,89 | 101,16 33 | 949 | 071|151 |1,07 |90,72
9 14,68 [ 0,69 | 1,16 | 1,94 | 166,32 34 | 928 | 074 | 146 | 144 8244
10 10,05 | 0,73 | 1,25 | 2,06 | 140,76 35 | 11,42 1065 |127 |14 |7992
11 13,99 (0,68 | 1,13 | 1,96 | 128,52 3¢ | 10,31 | 0,66 | 1,43 |1,31 | 120,96
12 9,68 |0,74 |11 |1,02 |177,84 37 |865 |084 |15 |112 |846
13 10,03 [ 0,66 | 1,15 | 1,85 | 114,48 3g | 10,94 | 0,74 1135 | 1,16 | 8532
14 9,13 |0,72 | 1,23 | 0,88 |93,24 39 987 075|141 |0,88 |101,52
15 537 |068 |1,39 | 0,62 |126,72 40 | 614 | 075 | 1,47 | 1,07 | 107,64
16 986 |0,77 |1,38 | 1,09 (91,8 41 1293 0,79 | 135 | 124 |8532
17 12,62 [ 0,78 | 1,35 |16 |69,12 42 |978 (072 |14 |149 |131,76
18 502 |0,78 | 1,42 | 1,53 |66,24 43 (1322 |07 |12 2,03 |116,64
19 21,18 | 0,81 | 1,37 |14 |67,68 44 17,29 | 0,66 | 1,15 | 1,84 | 13824
20 25,17 | 0,79 | 1,41 | 2,22 | 50,4 45 | 711 | 0,69 | 1,09 | 1,22 | 156,96
21 194 0,77 | 1,35 | 1,32 | 70,56 46 | 2249 | 071 | 126 | 1,72 | 137,52
22 21 0,78 | 1,48 | 1,48 |72 47 1214 10,73 | 1,36 | 1,75 | 135,72
23 6,57 |0,72 | 1,24 | 0,68 |97,2 48 | 15,25 | 0,65 | 1,15 | 1,46 | 155,52
24 14,19 |0,79 |14 |23 |80,28 49 | 3134 1082|187 |16 |486
25 1581 | 0,77 | 145 | 1,37 |51,48 50 | 1196 |08 1,17 | 147 | 42,84




Koppensauuonnslii aHanu3 5)KOHOMUYECKUX MTOKa3aTesIei
1.1. IlocTpoenne MaTpuibl MapHbIX KO3()(HUITUEHTOB KOPPEISIIUN
[TapHbie KOAPPUIUEHTH KOPPEISIHUU XapaKTEPU3YIOT B3aUMOCBS3b MEXIY JBYMS
BbIOpaHHBIMU NIEPEMEHHBIMH Ha (POHE JIEHCTBUS OCTAIBHBIX ITOKA3aTENICH U SBJISIOTCS CAMBIMU
pacrpocTpaHEéHHBIMH ITOKA3aTENSIMU TECHOTHI CBS3U NIPU CTATUCTHYECKOM aHAJIN3€ TaHHBIX.
Pacuér maTpuibl BHIOOPOYHBIX MAPHBIX KOAPPHUIIMEHTOB KOPPEISAIMH OCYIIECTBISIETCS B
Excel ¢ momomipro makeTa aHaim3a JaHHBIX.

Tabruya 2
Y3 X5 X7 X10 X15
Y3 1
X5 0,241163 1
X7 0,118018 0,379629 1
X10 0,450862 -0,00732 -0,20751 1
X15 -0,32518 -0,61934 -0,37435 0,008075 1

Kpome Toro, ans panpHeHIIMX pacy€TOB HEOOXOIMMO NPUBECTU KOPPEISAIMOHHYIO
MaTpuily K 0ObIYHOMY BH]Y, 3aII0JJHUB BEPXHUH TpeyroibHUK Ta0iuisl. [Ipyu 3TOM Hajo yuecTs,
YTO MaTpHIla NapHbIX KO3()(OUINEHTOB KOPPEISILIUU SBISETCSI CAMMETPUYHON U KOA(DGUITUEHTHI
lij=Tiji.

WTak, monyduian MaTpuily MapHBIX KOAPPHUIMEHTOB KOppeIsuuu pasMepHocTH KXK (B
HaleM ciydae 5x5).

Tabauya 3
Mampuya napuvix K03¢huyuenmos Koppersyuu ucciedyemblx SIKOHOMUYECKUX nokazamenel
Y3 X5 X7 X10 X15

Y3 1 0,241163 0,118018 0,450862 -0,32518
X5 0,241163 1 0,379629 -0,00732 -0,61934
X7 0,118018 0,379629 1 -0,20751 -0,37435
X10 0,450862 -0,00732 -0,20751 1 0,008075
X15 -0,32518 -0,61934 -0,37435 0,008075 1

Tenepp HE0OXOAUMO MPOBEPUTH 3HAYUMOCTH TOJIYYEHHBIX KO3(DPUIIMEHTOB KOppemnsium, T.e.
runotedy Ho: p=0. Iyis sTOro paccumraeM HAOMOaeMble 3HAYCHHS t-CTATHCTUK Ui BCEX
ko3 durmenToB o Gopmyie:

r

tll a6 2
v1-r
U TOCTPOUM MaATpuuly Ha6J'II-O,I[aeMBIX 3Ha4YeHUN {-cTaTUCTHK IJI1 BCEX KOB(I)(I)I/IL[I/IGHTOB rij
(Tab.4).
Ha6J'IIO,Z[aeMLIe 3HauyeHus {-cTaTUCTUK H606XOI[I/IMO CpaBHUTb C KPUTHYCCKHUM 3HAYCHUCM th,
HaWJEHHBIM A7 YpoBHs 3HaunMocTH  0=0,05 u yucna cTeneHeit cB060abl  V=n-2.
Jli1g sTOrO HMCmoNb3yeM BCcTpoeHHyro pyHkuuio Excel

n-2

BB/l B MPEATI0KEHHOE MEHIO BeposTHOCTh  0=0,05 u uncio creneneit ceoboapl  v=n-2=50-
2=48.
[Tomyqaem  t,= 2,010634722

Tabnuya 4

Mampuya wnabniodaemvix 3Ha4eHUll t-CMAMUCIUK NAPHBIX KO DUyuenmos Kopperayuu
uccnedyemvlx IKOHOMUIeCKUX nokazameineu

tHabn Y3 X5 X7 X10 X15

Y3 1,7216 0,82341 3,4995 -2,38235
X5 1,7216 2,84297 -0,051 -5,4653
X7 0,8234 2,843 -1,47 -2,79693
X10 3,4995 -0,051 -1,4697 0,05595
X15 -2,382 -5,465 -2,7969 0,0559




[To pe3ynbTaram, npeAcTaBICHHBIM B Ta01. 4, HaOmoqaeMoe 3HaYeHUEe  t-CTATUCTHKHU OOJIbLIe
Kputnueckoro ty,= 2,010634722 mo Monynaro A MapHBIX KOA(PQPUIHMEHTOB KOPPEISAILHH
PY;X10 PYsX15 PXsXy PXsX15 PX,Xys, ~ CHCNOBATENBHO, TUIOTE3a O PABEHCTBE HYIIO  OTHX
KOA(QHIIMEHTOB OTBEPraeTcs ¢ BEPOSTHOCTHIO omnOKu, paBHoi 0,05, T.e. COOTBETCTBYIOIINE
KO3 (HUIIUEHTHI 3HAYNMBI.

PY;xs PY3X; PXsX10,PX7X10 PX10Xys, A1 OCTATBHBIX kod(uimeHToB HabIrOMaeMoe 3HaueHue t-

CTaTUCTUKM MEHBIIE KPUTHUYECKOIO 3HAYEHMsI [0 MOAYJIIO, Clie[oBaTelibHO, runore3a Ho He
OTBepraercs, T.e. KOOPPUIUEHTHI - HE3HAUUMBI.
Jnsi  TpOBEpKM 3HAYMMOCTH  TAapHBIX  KOA(PQPHUIMEHTOB  KOPPEISIUM MOXKHO  TaKXKe
BOCIIOJIb30BaThCs Tabnuamu Ouiepa-Melitca st HAX0XKIEHUSI KPUTHUECKOTO 3HAYEHHUS [y JUIS
ypoBHs 3HauuMoctu 0=0,05 1 gncna creneneid ceodoapl  v=n-2=50-2=48.
ITo Tab. ry (0=0,05; v=48)=0,267.
Ecnu cooTBercTBYrOmmiA KO3GOUIMEHT | Iij | > Iy, TO OH CUMTACTCS 3HAYMMBIM.
OTmeTHM B MaTpHIle MapHbIX KO3()PUIIMEHTOB KOPPEISLUN 3HAUUMBbIE.

Tabnuya 5
Mampuya napnvix kosghduyuenmos koppenayuu ucciedyemvix noxazameneu ¢ 6bl0eNeHuem
SHaAuUMbIX K0ahduyuenmos (npu a.=0,05)

Y3 X5 X7 X10 X15
Y3 1 0,241163 0,118018 0,450862 -0,32518
X5 0,241163 1 0,379629 -0,00732 -0,61934
X7 0,118018 0,379629 1 -0,20751 -0,37435
X10 0,450862 -0,00732 -0,20751 1 0,008075
X15 -0,32518 -0,61934 -0,37435 0,008075 1

JUis 3HAYMMBIX TMapHBIX KOd()(UIHMEHTOB KOPPENSLUU MOXKHO MOCTPOUTH C 3alaHHOM
HaAEKHOCTBIO ) HHTEPBAIILHYIO OLICHKY Pmin < P =< Pmax ¢ TomoIp Z-
npeobpazoBanus Ouiiepa:

Z, - _<Mz<Z,+—r_
" Jn-3 " Jn-3
Z Mz )< p<zzm)

pmingpgpmax

AJITOPUTM  TIOCTPOCHUS HWHTEPBAILHOW OIEGHKA [UIi TIeHEepalbHOTO  KOA(pUIMECHTA
KOPPEJISAIUY CIICTYFOLITHIA.
1). Z; Tlo HaiimeHHOMY BBIOOPOYHOMY KO3(D(HUIIUEHTY KOppensiuu | c

IIOMOIIIBIO Z-npeo6pa3013aHI/m CDI/Imepa HaxoddaT  COOTBCTCTBYIOIICEC 3HAYCHUC Zr )
ABJIAOIICECA FI/IHep6OJII/I‘{eCKI/IM APKTAHI'CHCOM I :
1, 1+r
Z, ==In——=arcth(r)
2 1-r

s storo B Excel ecTb BcTpoeHHBbIE (DYHKIMM, B KayecTBE apryMEHTa BBOJMTCS 3HAu€HHE
COOTBETCTBYIOILIETO BHIOOPOYHOTO KOAPPUIIMEHTA KOPPEIALUT r.
Crnenyet y4uThIBaTh, 4T0 Z-(QYHKIIMS — HEYECTHAS, T.C. Z(-n)=-Z(r).
2). AZ Haiiném 3HaueHue t,, COOTBETCTBYyIOIIEE 3aJaHHOM

O(t,) =y
- 3HaueHue ¢pyHkuuu Jlamnaca.
3HaueHue t, MOXKHO HAWTH MO TaONHIle, a MOXKHO UCIIOJIb30BaTh BCTpoeHHYI0 (hyHKIMIo Excel:

Hagéxkunoctu  p=0,95.

Heo6xoaumo 3ametuts, uto Excel ¢ momomrsio ¢pynkuun HOPMCTOBP Beiaér He 3HadeHus

(pYHKL[I/II/I Hamlaca, a 3HAYCHHC (I)YHKLII/II/I paCHpe,Z[CJ'ICHI/ISI CTaHI[apTHOTO HOpMaHLHOFO 3aKOHa
F(t):



F©) =21+ o)

[loaTroMy mpu pacu€re BCEX HHTEPBAJIBHBIX OLIEHOK HY)KHO IepecuuTsiBath y=0,95 B
F(t)Z%-[1+CD(t)]:%-[1+7/]:%-[1+0,95]:0,975

, a 10 O3TOMYy 3HAYCHHUIO YXKE
BBIYHCIIATH t.
B namem ciyuae ais Haaéxaoceru y=0,95:  F(t)=0,975; t,=1,959964 (1o Tabmure t, =1,96).

t

A =—~L—= 1959964 =0,28589
Haxonum \/n -3 \/50 -3
3). Zmin M Zmax  Temepb MOXHO HANTH Zmin U Zmax:
Zmin = Zr —AZ,' Zmax: Zr + A7
4). pmin M pmax ~ HakoHel, ucroib30BaB 00paTHOe peoOpazoBanue Ouiiepa, HAXOAAT HIKHIOKO
W BEPXHIOIO TPAHUIIBI IS TE€HEepaJbHOTO Kod(hduIMeHTa Koppersiuu Pmin A Pmax :
COOTBETCTBYIOIIHNE Zmin U Zmax.
CoOTBETCTBYIONINE 3HAYCHHS Pmin U Pmax  SABISIOTCS TUTIEPOOTUIECKUMH TAHTEHCAMU Zmin U Zmax

27
ec -1
27
: e +1
Jlnia ux HaxoxaeHus B Excel ncnonb3yeM BcTpoeHHbIE (DYHKIIMM:HM BB/ B KaUeCTBE apryMeHTa

3HAYEHUS! COOTBETCTBYIOMUX Zmin U Zmax.
MOoKHO HaTH 3HAYCHUS Pmin U Pmax | MO Tabsmile Z-npeodbpazoanus duirepa.

AZ =0,28589

[Toctpoum ¢ HanéxHOCTBIO  y=0,95 U ¢ y4€TOM HAlJIEHHOTO JIOBEPUTEIIbHBIE
MHTEPBAJIBI JUIsl BCEX 3HAYMMBIX MapHBIX KO3()(UIIMEHTOB KOppenslud, MOJYYEHHBIX HaMHU.
Pacuérbl npeacTaBuM B BUE TaOTUIIBL.

r =th(Z) =

Tabnuya 6
Pacuém oosepumenvuvix unmepsanos 0isi NAPHLIX 2eHePANbHLIX KOI(Dduyuenmos Kopperayuu
ucciedyemvlx IKOHOMU4eCcKux noxazamenei ¢ Haoéxcnocmoio y=0,95

r Z; Zmin Zmax Pmin Pmax
Y3X10 0,450862 0,485782 0,1998914 0,771672 0,19727096 0,6479
Y3X15 -0,325176 | -0,33742 -0,623314 -0,05153 -0,5534312 -0,05149
X5X7 0,379629 0,399626 0,1137357 0,685516 | 0,11324784 0,595094
X5X15 -0,619341 | -0,72394 -1,009826 -0,43805 -0,7656901 -0,41202
X7X15 -0,374348 | -0,39347 -0,679361 -0,10758 -0,5911036 -0,10717

Takum 0Gpa3oM, HOBEPHUTENLHBIE MHTEPBAILI ¢ HAaAEKHOCTBIO y=0,95 11 BCEX 3HAYMMBIX
MAapHBIX T€HEPATBHBIX KOI(P(PUIIMEHTOB KOPPEIALIMHI BBITIIIAT CIIEAYIOIIAM 00pa3oM:
P(0,19727< pvax1o0 < 0,6479)=0,95

P(-0,55343< py3x15 <-0,05149)=0,95

P(0,11325< pxsx7 < 0,59509)=0,95

P(-0,76569< pxsx15 < -0,41202)=0,95

P(-0,59110< px7x15 <-0,10717)=0,95

ITo nosrydeHHBIM TaHHBIM MOKHO CIEJIATh CIEAYIOIIUE BbIBOIBIL:

1. 3Hauumble TpsSMbIE B3aMMOCBSI3U OOHApPYKEHbl MEXIY H3y4aeMbIM NpPU3HAKOM Y 3-
PEHTa0ETbHOCTh M (PAKTOPHBIM MPHU3HAKOM X10 — (POHI00TIAua, a TAKKEe MEXKIY (PaKTOPHBIMHU
npu3HakaMu Xs — yzenbHbl Bec pabouux B cocrae I n X7 — ko3¢ UIMEHT CMEHHOCTH
000pyI0BaHUSI.

2. OOpatHble 3HaUUMBbIe B3aUMOCBSA3H HAOII01AI0TCS MEXAY (DaKTOPHBIM MPU3HAKOM X15 —
000paunBaeMOCTh HOPMHUPYEMBIX OOOpPOTHBIX CpEICTB U H3y4aeMbIM IIPU3HAKOM Y 3-



PEHTAa0ETBHOCTh; MEXIY (PaKTOpHBIM HpuU3HAKOM X15 U X5 - YIGJIbHBIM BECOM pabouux B
cocrage [1I1I]; a Takxe Mexay (HakTOpHBIM NMpH3HAKOM X15 U X7 - KO3(PPUIHEHTOM CMEHHOCTH
o0opynoBaHUsI.

3. O TecHOTE CBS3M MOYHO CYAWUTH MO MPUOIMIKEHHOCTH KO03()(DUIIMEHTa KOPPEISAIHUU TI0
a0COJIIOTHOMY 3HAaYeHHIO K eauHuIe. Hamnbosiee TecHas CBs3b HAOMIOMACTCS MEXAY YACTHHBIM
BecoM pabounx B coctase III1IT u 0o60opadynBacMOCTBI0O HOPMUPYEMBIX 00OPOTHEIX cpenacTB. O0
ATON CBS3M MOKHO CKa3aTh, uTo oHa ymepeHHas (0,5<|r|<0,7) , B To ke Bpems, OCTaJbHBIC
3HAYMMBbIE CBs3U sBIIsIIOTCS cinadbivu (0,3<|r|<0,5).

1.2 Pacuét yacTHBIX K03()(HUIIUEHTOB KOPPEISIIHH.

CpaBHeHUE YaCTHBIX U MapHBIX KO3(PPUIIMEHTOB KOPPENIALIUN

YactHble KOA((ULIMEHTHl KOPPEISALMM XapaKTEpPU3YIOT B3aUMOCBS3b MEXKIY ABYMS
BBIODAaHHBIMU TIEPEMEHHBIMU TPU HCKIIOYEHUM BJIMSHUS OCTaJbHBIX I[OKa3zarene (T.e.
XapaKTEePU3YIOT «UHUCTYIO» CBS3b TOJIBKO MEXKIY 3THUMHU MPU3HAKAMH) U BaXKHBI JJI1 TOHUMaHUS
B3aMMO/JICHICTBUSL BCEro KOMIUIEKCa IOKa3aTesied, T.K. IMO3BOJISIOT ONPEAETUTh MEXaHU3Mbl
YCUJICHUS-0CNIa0JIeHUs BIMSHUS IEPEMEHHBIX JPYT Ha Apyra.

Yactaeiii kodpduitueHt (K-2)-ro nopska Mexay epeMeHHbIME, Hanpumep, Mexy Y u X1,
paBeH:

R12

Nox, 1 x,x.x, = T2/345 = — \/ﬁ
11722

rae Rij — anreGpandeckoe TOTOJHEHHE AJIEeMEHTa Ijj  KOPPEISIITMOHHONW MaTpuIlbl R ,
Rij =(-1)" - Mj

Mij — MUHOp BJIeMeHTa ljj KOppesMOHHOM Marpuilbl R, T.e. ompenenurens mMaTpuibl Ha 1
MEHBIIIET0 TIOPS/IKA, TOTy4eHHOH U3 R myTéM BBIYEPKUBAHUS i-if CTPOKH U J-TO CTOJIOIA.
Cdopmuposas B B Excel cooTBeTCTBYIONME  MAaTPHIIBI Pa3MEPHOCTH (k-1)x(k-1) (B namrem
cinydae 4x4), HailieM C TIOMOIIBIO BCTPOCHHOU (PYHKITUU OTIPEICTUTENN STUX MATPHI] : YKa3aB B
KayecTBE MacCUBa COOTBETCTBYIOIIYIO MAaTPHILy IEPEMEHHBIX.

Bocnons3oBaBmmch 310l (yHKIIUEH, ITOTyIaeM:

paBHOE

Tabnuya 7
Aneebpauueckue 00noiHeHus KOppeisyuoHHOU MAmpuol
R11 | 0,48252 R12 | -(0,02028) R24 | -0,00952
R2, | 0,55534 Rz | -0,04886 R2s | -(-0,30082)
Rss | 0,42276 Ris | -(0,22887) Ras | -(-0,10839)
R44 | 0,45305 Ris | 0,12790 Rss | 0,08093
Rss | 0,58563 Ros | -(0,09779) Rss | -(0,04340)
PaccuntaeM yacTHble KOI(DOHIMEHTHI KOPPEISAIMUA C TOMOIIBI0 (HOPMYT M 3aHECEM 3TO B
Tabnuiy.
M3/245 = — L N41235 = — L
v R11R33 : \ R11R44 :
Mi5/234 = — L Vo345 = — L
Ri1Rss R22R33; WL
Tabnuya 8
Mampuya 66160poUHbIX YACMHBIX KOIDPUYUESHMOE KOPPENIYUL UCCTEOYEMBIX IKOHOMUYECKUX
noxazamereii
Y3 X5 X7 X10 X15
Y3 1 0,03917 0,1081842 0,489510 -0,2406076




Xs 0,03917 1 0,2018278 0,018971 -0,5274903
X7 0,108184 0,201828 1 -0,24767 -0,1626469
X10 0,489510 0,018971 -0,247666 1 0,08425646
Xi5 -0,240608 -0,5275 -0,162647 0,084256 1

Tenepp HEOOXOAMMO MPOBEPUTH 3HAYUMOCTH IIOJIYYEHHBIX YAaCTHBIX KO3()PUIMEHTOB

Koppensuy, T.e. runoredy Ho: pijg.3= 0.
st 3TOTO paccyMTaeM HaOMOAaeMble 3HAYEHUs t-CTaTUCTHUK Ui BceX KOA(M(OHUIIMEHTOB IO

dbopmyie:
r N
Ea5%:T==§: n-1-2
1-r
rae | — mopsmok yactHOro KO3(QHIIMEHTA KOPPENAILUH, COBIATAONIUNA € KOJHYECTBOM

(HUKCHPYEMBIX IEPEMEHHBIX CIIyYaiHbIX BEIMYHH (B HarieM ciydae |=3, Hanpumep Prx,1x:XsXs, ),

a N — KOJIMYECTBO HAOIIOACHUM.

[TocTpoum matpuily HaOIr0JaeMbIX 3HaU€HUH t-CTaTUCTUK JUIsl BCeX KOAP(MUIUEHTOB  [ij{.}
Tabnuya 9

Mampuya wnabniooaemvix 3HAYeHUU -CMAMUCMUK YACMHBIX KO3(Duyuenmos Koppenayuu

uccnedyemvlx IKOHOMUYEeCKUX nokazamenel

tHaOm Y3 X5 X7 X10 X15

Y3 0,26296 0,730006 3,7657588 -1,66290

X5 0,26296 1,382349 0,12729 -4,16511

X7 0,73001 1,38235 -1,7148 -1,10579

X10 3,7657588 0,12729 -1,71482 0,56723

X15 -1,6629 -4,1651 -1,10579 0,56723
Habmionaembie 3HaueHus t-CTaTUCTUK HEOOXOAMMO CPAaBHHUTH C KPUTUYECKUM 3HaueHUEM iy,
HaiIeHHBIM 7151 ypoBHS 3HauuMmocTr  0=0,05 u umca creneneit ceodoapr v=n—1- 2.

Jlnst  3TOro  HMCMoJib3yeM  BCTPOCHHYIO  cTaTHUCTHUecKyro  ¢yHkimuioo  Excel

CTBIOJAPACIIOBP, BBens B IpeioKEeHHOE MEHIO BEpOSATHOCTh  0=0,05 1 yucio creneHen
CBO0OOIBI v=n—|-2=50-3-2=45. (MoxHO HaiiTu 3HaueHus i, o Tadiauram

MaTeMaTH4eCKOU CTATUCTUKH).

[Momyuaem  t,,= 2,014103359.

[lo pesymbraraMm, mpelIcTaBICHHBIM B Tabnuie 9, HabmogaemMoe 3HAYEHUE t-CTaTUCTUKU
6ombi1e KpuTHaeckoro ty,=2,014103359 no Mmoay:mto 1715 4acTHBIX KO3 (PUIIMEHTOB KOppensiuuu
PxsXis/vX;X10 M PYX10/XsX7X1s

CrnenoBarenbHO, THUIOTE3a O PABEHCTBE HYMIO JTHX KO3()PUIMEHTOB OTBepraercs c
BEPOSITHOCTHIO OIMOKH, paBHOi 0,05, T.e. cOOTBETCTBYIOLIUE KOAIPPHUIIMEHTHI 3HAYHMBI.

Jliia octanbHBIX KO3 (UIIMEHTOB HAbM0aeMoe 3HaYeHHe {-CTaATUCTHKU MEHBIIE KPUTHYECKOTO

3HA4YCHU I10 MOIIYJ'IIO, CJICOOBATCIILHO, THUIIOTEC3a HO HC OTBepI‘ acTCA,
T.C. Py xs/{..} PYX;/{.. PYX15/{..}s PXsX7/{..}} PXsX10/{..}s PX7X10/{..}) PX7X15/{..}s PX10X15/{..} —
HC3HAYHUMBI.

Z[J'ISI HpOBCpKI/I 3HAYUMOCTHU YaCTHBIX KOB(I)(I)I/II_II/ICHTOB KOppeJ'ISII_II/II/I MOXHO TAKXEC

BOCIIONIE30BaThCs Tabnuiamu Ouiepa-MelTca A HaX0XKACHUS KPUTHIECKOTO 3HAUCHUS Iy C
y4éToM ypoBHs 3HauMMOCTH ¢=0,05 1 umcia creneneit cBo6o sl v=n-1-2=50-3-2=45. Tlo Tab. ry,
(0=0,05; v=45)=0,288. Ecau cOOTBETCTBYIOIIUN KOIPPHUIUEHT |[I|> [y, TO OH CUHTACTCS
3HAYUMBIM.
OTMeTHM B MaTpHIlE YaCTHBIX KOI(D(DUIIMEHTOB KOPPETSAIUN 3HAUNMBbIE.

Tabnuya 10
Mampuya yacmuvix Kod3gduyuenmos Kopperayuu uccieoyemvix nokazamenel ¢ ebloeieHUem
3Hauumulx Koagpuyuenmos (npu a=0,05)

| v3 | X5 | X7 X10 X15




Y3 1 0,03917 0,1081842 0,489510 -0,2406076
Xs 0,03917 1 0,2018278 0,018971 -0,5274903
X7 0,108184 0,201828 1 -0,24767 -0,1626469
X10 0,489510 0,018971 -0,247666 1 0,08425646
Xis -0,240608 -0,5275 -0,162647 0,084256 1
JUiss 3HAYMMBIX YacTHBIX KOA()(OUIMEHTOB KOPPENSIHH MOXHO TOCTPOUTH C 3aIaHHOU
HAAEKHOCTBIO ) HHTEPBAJILHYIO OLICHKY Pmin < p =< Pmax ¢ momoIipl Z-

npeobpazoBanus Oumepa:

Z Mz )< p<zzm)
pmingpgpmax

ANrOpUTM MOCTPOEHHUS WHTEPBAJIBHOM OLIEHKH JJIs YaCTHOIO TE€HEpabHOro Kold(¢uiueHTa
KOPPEJISILIMY TAKOW K€, KaK U I [TApHOT0; €IMHCTBEHHOE OTJIMYHE 3aKII0YAeTCs B pacuére AZ

t
A =T
vn—1-3
)
rae | — mopsmok yactHOro KOA(QHIMEHTa KOPPEIAIUH, COBIAJAIONIUNA € KOJHYECTBOM

(UKCHUPYEMBIX TIEPEMEHHBIX CAyYalHBIX BEIUYMH (B HamieM ciydae |1=3), a N — KoJIu4ecTBO
HaOJIFOIEHU.

t
AZ =7 1959964 —0,29548
Jn-1-3 /50-3-3
- ) ~ ) 5 AZ =0,29548
OCTpOI/IM C HAACKHOCTBHIO y—0,95 ncC y‘leTOM HANIACHHOI'O I[OBepI/ITeJ'IBHBIe

MHTEPBAJIbI U1 BCEX 3HAYMMBIX YACTHBIX KOA(PGUIMEHTOB KOPPENALMHU, MOJIYYEHHBIX HaMHU.
Pacuérel npencraBum B Buae Tabmuibl 11.

Tabnuya 11
Pacuém oosepumenvhvix unmepeanos 0Jis 4acmHvlx 2eHepanlbHblX KO3 duyuenmos Kopperayuu
uccneoyemvlx IKOHOMU4ecKux noxazamenei ¢ HaoéxcHocmoio y=0,95

r Z; Zmin Zmax Pmin Pmax
YX10 | 0,48950965 0,535415 0,2399396 0,830891 0,23543867 0,680954
XsX15 | -0,5274903 -0,58666 -0,882137 -0,29119 -0,7074884 -0,283226

Takum 00pa3oMm, JOBEpPHUTEIbHBIC MHTEPBAIbI C HAAEKHOCTHIO y=0,95 I BCeX 3HAYUMBIX

YAaCTHBIX TeHEPATbHBIX KOI(D(DUIIMEHTOB KOPPENSAIUH BBITJISIAAT CIECTYIOMIUM 00pa3oMm:

P(0,23543867< pyx,,/xsx, %, < 0,680954)=0,95

P(-0,707488< px. x,. /vx,x,, =< -0,283226)=0,95

Teneppr mocTpouM TabIMIYy CpaBHEHUS BBIOOPOYHBIX MAPHBIX M YACTHBIX KOA(D(UIIMEHTOB

KOPPETSAIUH TSl BCEX IEPEMEHHBIX.

CpaBHeHUE MapHBIX U YACTHBIX KOAPPHUIIMEHTOB UTPAET BAXKHYIO POJIb B BHISIBIIEHUU MEXaHU3MOB

BO3JICHCTBUS IEPEMEHHBIX JAPYT Ha JIpyTa.

Takum 00pa3oM, ecnu OKa3bIBAeTCs, YTO MAPHBIA KOAXPGDUIUEHT KOPPESAIUH MEXKIY IBYMS

MIEPEMEHHBIMH 10 MOJIYJTIO 60./1blte COOTBETCTBYIOIIETO YaCTHOTO, TO  OCTAJIbHBIC TIEpEMEHHbBIC

ycunueaiom CBSI3b MEXIy OSTUMHU J1ByMsl mpu3HakaMd. COOTBETCTBEHHO, €CIIM TMapHBIN

KOO (GUIIMEHT KOPPENSIUA MEXIY ABYMS MEPEMEHHBIMU MO aOCONIOTHON BEIMYMHE MEHbIIE

YaCTHOTO, TO  OCTalIbHBIC MIPU3HAKU OCTAOISIOT CBSA3h MKy PACCMAaTPHUBAEMBIMH JIBYMSI.
Tabnuya 12




Tabnuya cpasnenus 8b160POUHBIX OYEHOK NAPHBIX U YACMHBIX KOIDDUYyUeHmos Kopperayuu nap
ucciedyemvlx nokaszameell ¢ gvloesieHuemM 3Hauumsblx koagpuyuenmos (npu a=0,05)

Kosgpuyuenm xoppensyuu

Medicoy nepemennvimu napHulil 4acmHblll
Y Xs 0,241163 0,03917

Y X7 0,118018 0,108184
Y X1o 0,450862 0,489510
Y Xis -0,32518 -0,24061
Xs X7 0,379629 0,201828
Xs X10 -0,00732 0,018971
X5 X15 -0,61934 -0,52749
X7 X10 -0,20751 -0,24767
X7 X15 -0,37435 -0,16265
X10 Xi15 0,008075 0,084256

[To mosry4eHHBIM TaHHBIM MOKHO CHETIaTh CIIEIYIOIIHE BEIBOIBI.

3HaYMMbIe KOPPEJSAIMOHHBIE 3aBHCHMOCTH, TOJYYEHHBIE Ha JTame pacuéra MapHBIX
KO3 (UIIMEHTOB KOPPENALNY, MOATBEPAUIUCH U MPU BBHIYUCICHUH YaCTHBIX KOIPPHUIINEHTOB
KOPPEISIIUH TOJIBKO JIIS CBSI3EH MEXTy PeHTA0EIhbHOCTHIO U (POHAOO0TAAYEH, U YICTHHBIM BECOM
pabounx B coctase I1I1I1 u 060paurnBaeMOCThI0 HOPMUPYEMBIX 000POTHBIX CpeAcTB. [lpu aToM
BBISIBJICHBI CIIETYIOIINE MEXaHU3MbI BO3JICHCTBUS IEPEMEHHBIX JIPYT HA Ipyra:

1. Tlpsimasti CBsI3b MEXKIY PEHTAOETBHOCTHIO M (POHIOOTHAYEH TOCTATOYHO TECHAs M
3HayuMas, IMPU D3TOM YACTHBIH KOI(DPUIMEHT MO MOIYII0 HEMHOrO MEHBIIE MapHOTO.
CrnenoBarenbHO, OCTaJIbHBIC IEPEMEHHbIC, BKIIIOYEHHBIE B KOPPENALHUOHHYIO MOJenb (X5 -
yaenbHbIi Bec pabounx B coctase I1I1I1, X7 - koaddunmenT cmennoctr obopyaoBaHus u X5 —
000pauMBaEMOCTh HOPMHPYEMBIX OOOPOTHBIX CPEICTB) OCTAOJIAIOT B3aUMOCBS3b MEXIY
YKa3aHHBIMH (PaKTOPHBIMH MIPU3HAKAMHU.

2. Mexnay hakTopHbIMH MpU3HAKaMH X5 - YACIbHBIM BecoM pabounx B coctase [IIIIT wu
X15 - 000pauMBaeMOCTh HOPMHUPYEMBIX OOOPOTHBIX CPEICTB TaKXKE CYLIECTBYET 3HAUMMAast
oOpaTHasi KoppesalUOHHAas CBsA3b. E€ yCHIIMBAIOT epeMeHHbIE, BKIIOUEHHBIE B KOPPESIHMOHHYIO
MOJ€eNb, TaK KaK MapHbIil K03(pPUiMeHT no abCoMOTHOMY 3HAYEHUIO OO0JIBIIE YaCTHOTO.

3. s cBszu pentadenbHocTH (Y) ¢ yaenbHBIM BecoM pabounx B cocrase [T (Xs), a
TakKe pPEHTA0eNbHOCTH U KOX(PQHUIMEeHTa CcMeHHOCcTH oOopynoBanus (X7) xapakTepHa
CleyIomias CUTyalus: 00€ CBSI3U HE3HAUMMBI, SBIAIOTCS MPSAMBIMHU, BO3JACUCTBUE APYTUX
MIEPEMEHHBIX 3HAUYUTEIBHO YCUIIMBAET 3TH B3aUMOCBSI3H.

4. Tlapubii k03O PHUIIMEHT KOppeIssuuHU ISl CBA3M Xs5X7 3HAYMM, HO €r0 YacCTHBIN
KO3 (GUIIMEHT HE3HAYuM, TO €CTh 3HAYMMOCThb 3TOM MPSIMON KOPPENSLMOHHOW CBSI3U HE
MOATBepAnIack. B Toxke Bpems, ee YCHIIMBAIOT NEPEMEHHbIE, BKIIOUEHHBIE B KOPPEISIIHOHHYIO
MOJIENb.

5. AHalOTHYHas CHUTyallUs IPOUCXOAUT CO CBS3SAMHU penradenbHoct (Y) ¢
000pauyMBaEMOCTEI0 HOPMHUPYEMBIX OOOPOTHBIX cpelncTB (Xi15) U Kod(dduimeHta cMeHHOCTH
oOopynoBanus (X7) Taxke ¢ 000paunBaeMOCTbI0 HOPMUPYEMBIX OOOPOTHBIX CPEJICTB: MapHBIN
KO3 (GUIIMEHT 3HaYMM, B3aUMOCBSI3U OOpaTHBIC, U UX YCHIIMBAET MEepPEeMEHHbIE, BKIIOUCHHBIC B
MOJIENb.

6. EnuHcTBeHHass oOpaTHas B3aWMOCBSI3b, KOTOpash OCIA0NAeTCs  OCTaJIbHBIMHU
NEPEMEHHBIMH — 3TO CBS3b MEXKJIY KOI(PHUIMEHTOM CMEHHOCTH o0opynoBaHus (X7) H
donmootnaueli (X10), Tak Kak 3HaUEHUE YACTHOTO KOIPPHUIIMEHTA TPEBHIIIAET 3HAUCHUE TAPHOTO
o Moyito. Ho 3Ta B3auMOCBs3b HE3HAUMMA.

1.3 Pacuér MHOKECTBEHHBIX KO3()(DUITMEHTOB KOPPEISLIUU



MHoxecTBeHHbIE KO3(PPUIUEHTHI KOPPEISIHU CITy>KaT MEPOU CBSA3H OJTHOW MEPEMEHHOM C
COBMECTHBIM JICCTBUEM BCEX OCTAJIBHBIX ITOKA3aTEICH.

BbluncnuM  TO4YeyHBIE  ONEHKHM  MHOXKECTBEHHBIX  KOA(MQHUIIMEHTOB  KOPPEJALUU.
MHOXeCTBeHHBIN KOI((UIIMEHT KOPPEISAIHU, HarpuMep, Ui 1-ro mokaszaresst Y BBIUUCIIACTCS
o gopmyie:

I/2345 =

rue |R| - onpenenuTens KOPPEISILMUOHHON MaTpUIlbl R;

Rii — anrebpanueckoe JONMOJHEHUE 3JIEMEHTa [ji KOPPEIsUOHHON MaTpHIbl R.

Bce anrebpanueckue pomnosiHeHus: Rii ObuiM HalineHsl B 1.2.2 Ha 3Tane pacyé€ra YacTHBIX
KO3((UIIMEHTOB KOPPEJSAIUH, TMOITOMY OCTaJOCh BBIUHCIUTH TOJBKO OINpPEAETUTENh CaMmMoin
KOPPEJSILIMOHHON MaTPHULBL.

UtoObl HaWTH ONpeAenuTeNlb KOPPEIALMOHHON MAaTpUIlbl, BOCIOJIb3yeMCS BCTPOCHHOMU
MatemaTrueckoi ¢pynkuuen Excel

Monyanm  |R| = 0,327084571.
i3 = Tyzaas = 1—‘R—F:‘l = 1—% =0,567569.
Vg3 = V21345 = 1—‘R—j = 1—% =0,641108;
ey = Tarnoas = — = 1—% =0,475731;
Vo3 = Var2ss = - = 1—% =0,527289;
P43 = V51234 = - = 1—% =0,664443;
MHoxecTBeHHbIH Koddduiment nerepmubanuu RZ%53) (4 ero BeIGOpouHas oueHKa I%if})

MOKa3bIBa€T JIOJIO JUCIIEPCUU pacCMaTpPHBAaEMON CIy4ailHOH BEIMYMHBL, OOYCIOBICHHYIO
BJIMSIHUEM OCTAJIbHBIX IEPEMEHHBIX, BKIIOUEHHBIX B KOPPEISIUOHHYIO MOJIEIb.
CootserctBenHo  (1- R%j}) MOKa3bIBaeT JOIIO OCTATOYHOM JMCIIEPCHM JAaHHOM CiydaiHOl
BEJIMYMHBI, OOYCIIOBJICHHYIO BIHMSHUEM JIPYIMX, HE BKIIOUEHHBIX B HCCICIYyEeMYIO MOJENb
(hakTopoB.

MHoxecTBeHHbIE KO3(D(PULIMEHTHI 1eTepMUHALIMY TIOJTYYaIOTCsl BO3BEACHUEM COOTBETCTBYIOIINX
MHO>KECTBEHHBIX KO3((HUIIMEHTOB KOPpeNIALnu B KBaapar (T1ad. 13).

IIpoBepyM 3HAYMMOCTH TOJIYYEHHBIX MHOKECTBEHHBIX KO3()(OUIIMEHTOB KOPPEIsILMU U
JIeTePMUHAIIH.

IIpoBepka 3HAUUMOCTH, T.€. TUIIOTE3bl O PABEHCTBE HYIIIO COOTBETCTBYIOLIETO MHOXECTBEHHOI'O
KO3 pUIIMEHTa KOPPEALUH, OCYLIECTBIISAETCS C HTOMOIBIO CTATUCTHKU!

rzi/{...}
I

Ha6% 2
1_ri/{...
n—1-1



riae | — mopsimok MHOKEeCTBEHHOTO KOA((UIIMEHTa KOPPENISALUH, COBIAJAIONINN C KOJINYECTBOM
(UKCHpPYeMBbIX TIEPEMEHHBIX CIy4ailHBIX BeNMYMH (B HameM ciydae |=4, Hampumep,

Y/ XsX7X10%1s ), a N — KOJMYECTBO HAOIIOACHHUIA.
[Ipoussens pacuérsl, nosyuum (tad.13).
Jis onipeiesieHrs 3HAaYMMOCTH MHOKECTBEHHBIX KOAPPHUITUSHTOB KOPPEIISAIUHN U IETCPMUHAITUN
HY)KHO HalTH KpUTHYECKOE 3HaUeHUe F-pacnpenenenus i 3aIaHHOTO YPOBHSI 3HAYUMOCTH ¢ U
YHCIIa cTeneHeit cBo0o bl unciutess vi=| u 3namenarens vo=n-I-1.
st ompenenenust  F, MOKHO BOCTIONB30BaThCs BCTpOeHHOH pyHKImer Excel:
BBE/IS B ITPEIOKEHHOE MEHIO BepOsATHOCTh  o=0,05 u umciio creneneit ceodoapl  vi=l=4 wu
vo=n-1-1=50-4-1=45.
Mo:xHo HaifTH 3HaYeHus F,, 10 TabiuilaM MaTeMaTHYeCKOM CTaTUCTHKHU.
[Monywaem  F,,(0,05; 4; 45)= 2,578739184.

Tabnuya 13

MHnoowcecmsennvie Kod(puyuenmol  Koppenyuu U - OemepMUHAYUU  UCCLEOYEeMbIX
nokasamereli ¢ 8bl0eeHUeM 3HAYUMbBIX KOIDDuyuenmoa

(na yposre 3nauumocmu a.=0,05)

Mnoorcecmeennniii 3nauenue cmamucmuku

Mnuoowcecmeennbiii K03 puyuenm F 1a61

Koaghhuyuenm xoppenayuu | OemepmuHayuu

v .} 0,5675688 0,3221344 5,3462093

x5/} 0,641108 0,4110195 7,8508016

rx7i.} 0,4757306 0,2263196 3,2908884

I'X104.} 0,527289 0,2780337 4,3324456

X154} 0,6644429 0,4414844 8,8926764

Ecnu naOmiomaemoe 3HadeHue F-CTaTHCTUKM MPEBOCXOJUT €€ KPUTHUYECKOE 3HAuYEHHE
Fp=2,578739184, TO rumore3a O pPaBEHCTBE HYJII COOTBETCTBYIOIIETO MHOXECTBEHHOIO
ko3 duimenta KOppemsUM  OTBEPraeTcs ¢ BEpOSATHOCThIO omuOku, paBHou 0,05.
CnenoBarenbHO, y Hac Bce K03(h(PUIIMEHTHI 3HAUUMO OTIMYAIOTCS OT HYJIS.

[TonyueHnHble JaHHBIE TO3BOJISIFOT CAENIAThH CIIEIYIOIINE BHIBOIBI.

MHOXEeCTBEHHBIH KOY(PPUIIUESHT KOPPEAIUN v/ X1XoXsXs 0,5675688 3HauMM W HMEET
JOCTaTOYHO BBICOKOE 3HAYEHHE, YTO TOBOPUT O TOM, IMOKazaTesib Y — peHTa0enbHOCTh MMEET
YMEpPEHHYIO CBSI3b C MHOTOMEPHBIM MacCHBOM (DaKTOPHBIX MPU3HAKOB Xs — YAETbHBIH BeC
pabounx B coctase [I1I1, X7— koaddumuent cmennoctu obopyaoanus, Xio- (HoHmooTHAYA
u  Xi5 — 000payrMBaeMOCTh HOPMHUPYEMBIX OOOPOTHBIX CPEACTB.  ITO AAaET OCHOBAHHE JUIA
MIPOBEJICHUS JaJTbHEHIIIEr0 PErpecCCHOHHOTO aHAIM3A.

MHOXEeCTBEHHBIH KOAPPUIIUCHT JCTCPMHHAIIUN I’ZY/{,,}ZO,3221344 nmokaseiBaet, 4ro 32,21%
nonu gucriepcun Y — 00bEMa MPOMBIIUICHHON MPOAYKIUH, OOYCIOBIEHBl W3MEHEHUSIMU
(aKTOPHBIX MPU3HAKOB.

@dakTOpHbIE MPU3HAKU TAKXKE SBISIOTCS 3HAYUMBIMHU, HECMOTPS Ha TO, YTO Y X7 U X10 BCErO
22,63% n 27,80% no7st AUCHIEPCUU  COOTBETCTBEHHO  00YCIIOBIIEHBI U3MEHEHUSAMH (haKTOPHBIX
npu3HakoB. boyee TecHas CBSA3b ¢ APYrUMU MEpeMEHHBIMH HabMroAaeTcs y Xs U X15, y KOTOPBIX
41,10% wu 44,15% ngomum  jgucriepcur  OOYCIIOBIEHBI ~ M3MEHEHUSMU  OCTaJbHBIMU
paccMaTpuBaeMbIMH ITPU3HAKAMHU, @ OCTaNIbHOE (JaKTOpaMU, KOTOPhIE HE BKIFOYSHBI B U3Y4aeMYIO
MO/IENb.

2. Amnanu3 5KOHOMHYECKUX MOKa3aTesel NesTeIbHOCTH NPEANPUSATHH MAITHHOCTPOCHUS
3HaueHusi IMoKazareled IMPOU3BOJCTBEHHO-XO3AWCTBEHHON JI€ATENBHOCTH  IPEIIPUITHN
MAaIIMHOCTPOEHUS IPUBEJCHBI B TabnIuLe
PaccmarpuBarorcs caeayromue noKa3aTeu:

Y1 - IpOU3BOUTENBHOCTD TPYAQ;




Y2 - HHJIEKC CHUKEHUSI Ce0ECTOMMOCTH MPOIYKIUH;

Y 3- peHTa0enbHOCTE;

X4 - TPYIOEMKOCTh €MHUIIBI TIPOAYKIIUY;

Xs - ynenbHbIN Bec pabounx B cocrase [I1I1;

X6 - yICJIbHBIN BEC MOKYITHBIX U3IEITUH;

X7 - k03 unmenT cMeHHOCTH 000PYAOBaAHUS;

Xg - IPEMUM U BOZHArpaXJACHUs HA OJTHOTO paOOTHHKA;

Xg - YIENIbHBIN BEC TIOTEPH OT OpaKa;

X10 - poHmoOTHAYA;

X11 - cpeaneronoas ynuciaeHHocts [I1IT;

X12 - cpennerooBasi croumocts OIID;

X13 - cpeaneronoBoit Gpon 3apadotHoi mate! [T,

X14 - GOHIOBOOPYKEHHOCTh TPY/Ia;

X15 - 000paunBaeMOCTh HOPMUPYEMBIX OOOPOTHBIX CPECTB;
X16 - 000payMBa€MOCTh HEHOPMUPYEMBIX OOOPOTHBIX CPEJNICTB;
X17 - HEIPOU3BOJCTBEHHBIE PACXOIbI.



Tabauya 14

Nen/m | Y1 Y2 Y3 Xa Xs X X7 Xs Xo X | Xu X2 X3 X4 Xis X6 Xz

1 9,26 204,2 | 13,26 0,23 | 0,78 |0,4 1,37 (1,23 | 0,23 | 1,45 | 26006 | 167,69 | 47750 | 6,4 166,32 | 10,08 | 17,72
2 9,38 |209,6 |10,16 | 0,24 | 0,75 |0,26 |[1,49 [1,04 |039 |13 |23935 |186,1 |50391 |78 92,88 | 14,76 | 18,39
3 12,11 | 222,6 |13,72 |0,19 | 0,68 |04 1,44 |18 0,43 | 1,37 | 22589 | 220,45 |43149 | 9,76 158,04 | 6,48 26,46
4 10,81 |236,7 | 12,85 |0,17 |0,7 |(0O5 |1,42 |043 |0,18 |1,65 |21220 |169,3 |41089 |79 93,96 |21,96 | 22,37
5 9,35 |62 10,63 (0,23 (062 (04 |1,35 |0,88 |[0,15 |1,91 |7394 |3953 |14257 |535 |173,88 |11,88 | 28,13
6 987 |531 |912 |043 |0,76 [0,19 |[1,39 057 |0,34 |1,68 | 11586 |40,41 |22661 |99 162,3 |126 |17,55
7 8,17 172,1 | 2583 |0,31 (0,73 |0,25 |1,16 |1,72 | 0,38 | 1,94 | 26609 | 102,96 | 52509 |4,5 88,56 11,52 | 21,92
8 9,12 |565 |2339 |026 |0,71 [0,44 |[127 |1,7 |009 |1,89 |7801 |[37,02 | 14903 |[4,88 |101,16 |8,28 | 19,52
9 5,88 52,6 1468 | 0,49 (069 |0,17 |1,16 (0,84 | 0,14 | 1,94 | 11587 | 45,74 25587 | 3,46 166,32 | 11,52 | 23,99
10 6,3 46,6 | 10,05 |6,36 |0,73 |0,39 [1,25 (0,6 |0,21 |2,06 |9475 |40,07 |16821 |3,6 140,76 | 32,4 | 21,76
11 6,22 |532 |13,9 |0,37 |068 [0,33 [1,13 |0,82 | 0,42 | 1,96 | 10811 |4544 |19459 356 |12852 |11,52 | 25,68
12 5,49 30,1 9,68 043 |0,74 10,25 |11 0,84 | 0,05 |1,02 |6371 41,08 12973 | 5,65 177,84 | 17,28 | 18,13
13 6,5 146,4 |10,03 0,35 |0,66 |0,32 |1,15 |0,67 |[0,29 |1,85 |26761 | 136,14 | 50907 | 4,28 114,48 | 16,2 25,74
14 6,61 18,1 9,13 0,38 {0,722 {0,022 {1,23 |1,04 |0,48 | 0,88 | 4210 42,39 6920 8,85 93,24 13,32 | 21,21
15 4,32 13,6 5,37 042 (068 [0,06 [1,39 |0,66 |0,41 |0,62 | 3557 37,39 5736 8,52 126,72 | 17,28 | 22,97
16 7,37 89,8 9,86 0,3 0,77 (0,15 1,38 [0,86 |0,62 |1,09 |14148 |101,78 | 26705 | 7,19 91,8 9,72 16,38
17 7,02 62,5 12,62 10,32 |0,78 |0,08 |1,35 |0,79 |056 | 1,6 9872 47,55 20068 | 4,82 69,12 16,2 13,21
18 8,25 46,3 5,02 0,25 {0,78 | 0,2 1,42 10,34 | 1,76 | 1,53 | 5975 32,61 11487 | 5,46 66,24 24,84 | 14,48
19 8,15 1035 21,18 | 0,31 (0,81 |0,2 1,37 | 1,6 1,31 |14 16662 | 103,25 | 32029 | 6,2 67,68 14,76 | 13,38
20 8,72 73,3 2517 10,26 (0,79 |0,3 1,41 | 1,46 | 0,45 | 2,22 | 9166 38,95 18946 | 4,25 50,4 7,56 13,69
21 6,64 76,6 19,4 0,37 [0,77 (0,24 |1,35 |1,27 |05 1,32 | 15118 | 81,32 28025 | 5,38 70,56 8,64 16,66
22 8,1 73,01 |21 0,29 {0,78 | 0,1 1,48 | 1,58 | 0,77 | 1,48 | 11429 | 67,26 20968 | 5,88 72 8,64 15,06
23 5,52 32,3 6,57 0,34 (0,72 [0,11 |1,24 | 0,68 |12 0,68 | 6462 59,92 11049 | 9,27 97,2 9 20,09
24 9,37 199,6 |14,19 (0,23 [0,79 (047 |14 0,86 (0,21 |23 24628 | 107,34 | 45893 | 4,36 80,28 14,76 | 15,98
25 13,17 |598,1 |1581 (0,17 |0,77 |053 |1,45 |198 |0,25 | 1,37 |49727 |512,6 99400 | 10,31 | 51,48 10,08 | 18,27

N
(o3}

6,67/ |71,2 |523 |029 (08 |034 |14 (033 |015 1,51 |11470 |53,81 |20719 |4,69 |10512 |14,76 |14,42
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27 | 5,68 90,8 7,99 041 (0,71 |0,2 1,28 | 0,45 | 0,66 |1,43 |19448 | 80,83 36813 | 4,16 128,52 | 10,44 | 22,76
28 |5,22 82,1 17,5 041 (0,79 |0,24 133 |0,74 |0,74 |1,82 |18963 | 59,42 33956 | 3,13 94,68 14,76 | 15,41
29 |10,02 | 76,2 17,16 0,22 |0,76 | 054 |122 |0,03 |0,32 |2,62 |9185 36,96 17016 | 4,02 85,32 20,52 | 19,35
30 |8,16 1195 | 14,54 |0,29 (0,78 |04 1,28 [ 0,99 |089 |1,75 | 17478 | 91,43 34873 | 5,23 76,32 14,4 16,83
31 | 3,78 21,9 6,24 0,51 |062 |0,2 1,47 10,24 | 0,23 | 1,54 | 6265 17,16 11237 | 2,74 153 24,84 | 30,53
32 6,48 48,4 12,08 (036 |0,75 (064 |127 |057 |0,32 |225 |8810 27,29 17306 | 3,1 107,64 | 11,16 | 17,98
33 | 10,44 |173,5 |9,49 023 (0,71 |042 (151 |122 |054 |1,07 |17659 |184,33 |39250 | 10,44 |90,72 6,48 22,09
34 | 7,65 74,1 9,28 0,26 (0,74 |0,27 1,46 |0,68 |0,75 |1,44 |10342 | 58,42 19074 | 5,65 82,44 9,72 18,29
35 | 8,77 68,6 11,42 0,27 |065 |037 |127 |1 0,16 1,4 8901 59,4 18452 | 6,67 79,92 3,24 26,05
36 |7 60,8 10,31 | 0,29 | 0,66 |038 |143 081 |0,24 |131 |8402 49,63 17500 | 5,91 120,96 | 6,48 26,2

37 | 11,06 | 355,6 |8,65 0,01 (084 |035 |15 1,27 | 0,59 |1,12 |32625 |391,27 | 7888 11,99 |84,6 5,4 17,26
38 |9,02 264,8 (10,94 (0,02 |0,74 (042 |135 |1,14 |056 |1,16 |31160 |258,62 |58947 |83 85,32 6,12 18,83
39 | 13,28 |526,6 |9,87 0,18 (0,75 |0,32 1,41 |1,89 |0,63 |0,88 |46461 | 75,66 94697 | 1,63 101,52 | 8,64 19,7

40 | 9,27 118,6 | 6,14 025 (0,75 |0,33 [147 |067 |11 1,07 | 13833 | 123,68 | 29626 |8,94 107,64 | 11,88 | 16,87
41 | 6,7 37,1 12,93 {031 |0,79 | 0,29 |1,35 |0,96 |0,39 |1,24 |6391 37,21 11688 | 5,82 85,32 7,92 14,63
42 | 6,69 51,7 9,78 0,38 | 0,72 | 0,3 1,4 0,67 |0,73 |1,49 |11115 | 53,37 21955 | 4,8 131,76 | 10,08 | 22,17
43 | 9,42 51,6 13,22 | 0,24 | 0,7 0,56 |1,2 0,98 |0,28 |2,03 | 6555 32,87 12243 | 5,01 116,64 | 18,72 | 22,62
44 | 7,24 64,7 17,29 {031 |066 |042 |1,15 |1,16 |O1 1,84 | 11085 | 45,63 20193 | 4,12 138,24 | 13,68 | 26,44
45 |5,39 48,3 7,11 042 |069 [026 |1,09 |05 |0,68 |122 |9484 48,41 20122 |51 156,96 | 16,56 | 22,26
46 | 5,61 15 2249 (051 (0,71 (0,16 |126 |123 |0,87 |1,72 |3967 13,58 7612 3,49 137,52 | 14,76 | 19,13
47 | 5,59 87,5 12,14 0,31 | 0,73 | 045 |136 | 0,78 |0,49 |1,75 | 15283 | 63,99 27404 | 4,19 135,72 | 7,92 18,28
48 | 6,57 108,4 | 1525 (0,37 (065 (0,31 |1,15 |1,16 |0,16 |1,46 |20874 |104,55 |39648 |5,01 155,52 | 18,36 | 28,23
49 |6,54 267,3 | 31,34 |0,16 | 082 |008 |1,87 |4,44 |085 |16 19418 | 222,11 | 43799 |11,44 | 48,6 8,28 12,39
50 |4,23 34,2 11,56 | 0,18 | 0,8 0,68 |1,17 |1,06 |013 |1,47 |3351 25,76 6235 7,67 42,84 14,04 | 11,64




14 3K0H0M€mpu1{€CKu€ Memoobl UCCeO08aAHUS COYUATIbHO-OKOHOMUYECKUX npoyeccos

Bomnpocs! 1 06cyxaeHus:

1. TeopeTnueckue OCHOBBI IPOTHO3WPOBAHUS X COLUAIBHO-3KOHOMMUYECKUX IPOLIECCOB
JlexoMIOo3U1LIMsI BPEMEHHOTO psAJia: TPEH[, IMKJINYECKasl COCTaBIIAIOIAs, CE30HHOCTb, CllydaiiHast
KOMIIOHEHTA.

2. MogenupoBaHue CIy4alHOW KOMIIOHEHTHI BPEMEHHOTO psija: MeTtojojorus bokca-
Jxenkunca ARIMA CranmonapHocts. EquHUYHBIN KOpEHB.

3. Cratucruka J{uku-dymiepa. AIropuT™ 1o a00pa MOJISIIA BPEMEHHOTO Psijia.

4. Monenn ARCH u GARCH.

5. JluHaMHYECKHE MOJIEH CO CTALlMOHAPHBIMU [IEPEMEHHBIMU U METOIbI UX OLIEHUBAHUS.

6. ABTOperpeccMOHHas MOJENIb NPU HAJMYUU aBTOKOppesuuu ommOok. OreHuBaHUE.
TecTrl Ha Hanmuuuu aBToKOoppensauu (Tect Japouna).

7. NnTerpanbHble HHAUKATOPbI. MeTOo/1bl MOCTPOEHHS UHTErPaIbHbIX WHIUKATOPOB

[IpuMmepHBbIe 3anaHM:

1. Tlo manHBIM TaOIUIEI TPEOYyETCA:
a) MMPOBECTH CTIIA)KUBAaHUE BPEMEHHOTO PsIZia, HCIIOB3Ys
- MATHWICHHYIO MPOCTYIO CKOJIB3AMIYIO CPEIHION;
- MATUWICHHYIO B3BEIICHHYIO CKOJB3AIIYI0 CPEAHIOK (BBIpaBHUBAHWE MPOBOIHUTH IO
MIOJITHOMY BTOPOTO TOPSIKA);
0) BOCCTAaHOBUTH MOCIIEAHHUE OTEPSHHBIE YPOBHHU.

t 1 2 3 4 5 6 7 8 9 10 11
yt [ 153 1173181 | 173 | 189 | 176 | 209 | 169 | 178 | 189 | 19.2

2. Ilo nanHbIM TaOIUIIBI TPEOyeTCS:

t 1 2 3 4 5 6 7 8 9
ye | 95 | 100 | 108 | 113 | 124 | 135 | 149 | 160 | 169

a) UCHOJB3yd KPUTEPUN «BOCXOAAIIUX M HUCXOISAUIUX» CEPUid, MPOBEPUTH T'HIOTE3Y O
HaJIMYUU TCHACHIUY;

0) paccuuTaiire ko3 uLneHTs TUHEeHHOro TpeHaa Y, = a, +a,t . Ha ocHOBe nmosry4eHHoM

MOACIIN OIMPCACIUTC IIPOTHO3HOC 3HAYCHUC B TOYKEC t :10;
B) OLOCHHUTBb aICKBAaTHOCTb MOJICJIb.

3. B Tabaure npeacraBieHsl JaHHbIe 00 00beme 3kcniopta Poccuiickoii denepanuu (MIIp.
noiut., uensl @ougosoi O6mepoccuiickoit oupxu (OOB))

OObeM IKCIOPTa 10 KBapTajiaM, MJIP/. JOJII.
Tox 1 2 3 4
1994 4087 4737 5768 6005
1978 5639 6745 6311 7107
1979 5741 7087 7310 8600
1980 6975 6891 7527 7971

a) MPOBEANUTE aHAJIN3 KOMIIOHEHTHOTO COCTaBa BPEMEHHOTO Ps/Ia;

0) paccuuTaiite oleHKH K03()(HUITMEHTOB CE30HHOCTH;

B) HCIOJIB3YS TPEHA-CE30HHYI MOJIeb, OCHOBAaHHYI0 Ha OJKCIIOHEHI[MAILHOM
CrIIAKMBaHUM,  paccuMTaiTe MPOTHO3HOE 3HaueHue nokasarens B 1 kBaprane 1981 r.



F) OICHUTC aACKBATHOCTh MOACIIN.

4. B tabmuue mpeacTaBlICHbl NTaHHbIE O JWHAMHMKE CpPEIHEMECSYHBIX KOTHPOBKAX
JIoHIOHCKOM OUPXKH METAIOB HAa CBUHEL], JI0JI. 32 TOHHY.

t 1 2 3 4 5 6 7 8 9 10 11 | 12
yt | 325 | 335 | 336 | 321 | 313 | 308 | 301 | 286 | 285 | 285 | 280 | 277
t | 13 14 15 16 17 18 19 20 21 22 23 | 24
yt | 265 | 268 | 270 | 270 | 267 | 268 | 264 | 259 | 239 | 229 | 221 | 231

ITo maHHBIM TAOJIUIIBI ITO TIEPBEIM 23 TOYKaM TPeOyeTCs IOCTPOUTH:

a) MOCTPOUTH NOJMHOMHUAJIbHBIE MOJIeNU bpayHa HylieBOro, IepBOro U BTOPOTo MOPSIIKOB —
MOJIESTM MHOTOKPATHOTO CIUIayKUBaHUs ¢ MOCTOSIHHON 0=0,1. O1leHUTh aIeKBaTHOCTh MOJIENb;

0) MoIM(UIMPOBAHHYIO HA OCHOBE 3BOJIIOIIMOHHOTO MOJX0Ja MOJEbL JMHEHHOTo pocTta
BbpayHa u caenaTh NporHO3 Ha OJIMH 1IAT BIIEpES;

B) QJIalITUBHYIO CEJIEKTUBHYIO MOJIENb, COJIEPKAIYI0 B 6a30BOM Habope /IBE€ aJalnTHBHbIE
MOJIENU, B KaUeCTBE KpUTEepHUs Jyid 0TOOpa JIydlieil MoJIeNnu B3sTh Kputepuil B;

T') aJaliTUBHYIO THOPHIHYIO MOJIENb, COACPIKAIlyl0 B 0a30BOM Habope JBE aJanTHBHBIE
MOJIENH;

1) aJanTUBHYIO MOJEIIb BPEMEHHOTO PsJia, TEHEPHUPYEMOTO aBTOPETPECCHOHHON CXEMOH C
npeindyromumu ko3ppuireHTamu.

CnenaTe MPOrHO3 HA OJUH IIAar BIEPE] U OLEHUTh TOYHOCTb MOJEJEH, CpaBHHBAs
MIPOrHO3HOE 3HaYEHHE C UCTUHHBIM 3HAaUEHUEM YPOBHS psiaa Mpu t=24 .

5. Ucnonwsys mannbie ¢ caiita POCCTATA Cratuctudeckuii cOopHUK PermonanbHas
cTaTUCTUKA) (cchlika Ha cailT https://rosstat.gov.ru/regional statistics ) TOCTpOUTh OOBEKTHBHBII
COCTaBHOM HWHJIIEKC Il M3MEpPEHHMS W CPABHEHUSI KadyeCcTBAa >KU3HM PErMoHOB Poccuiickoii
Oenepanun. s dero, mpexae BCETO, ONEHUTE C SKCIEPTHOW TOYKH 3pEHHUS HEOOXOIUMBIN
CIIMCOK IOKa3aresiei, KOTOpPbIe JOKHBI OBbITh BKIIOYEHBI B MOJENb, 3aTEM COCTAaBbTE CIHCOK
CTaTHUCTUYECKH 3HAaYMMBIX mokaszateneil. ComoctaBpTe UX W mpoaHanmsupyirte. [locrne dyero
MPUCTYHANTE K MOCTPOSHUIO UHAUKATOPOB. BriGepuTe Hanboiee 3HaYMMBbIN U HHTEPIIPETUPYITE
ero.



IIpunoxenne 2

7 OIIeHO'lHBIe cpeacrea AJisi MIpOBEACHUA HpOMe)RYTO‘IHOﬁ aTrecranuun
a) HHaHpreMbIe PE3yJdbTaThbl oﬁyqennﬂ H OIICHOYHBIC CPEACTBA NJISl IPOBCACHUSA HpOMe)KyTO‘lHOﬁ aTTreCralum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIMHU

[Tnaaupyembie pe3yabTaThl
00y4eHus

OneHouHbIE CpeICTBA

[1K-1 CrtocoGHOCTh ACHTU(HHUIMPOBATE MPOOIEMBI B KOHKPETHBIX YCIOBHSIX IESTEIFHOCTH, HAXOAUTh IyTH UX PEHICHHUs, 0000IaTh CTATHCTUIECKUE
MaTepHajbl U Pe3ybTaThl MO3UTUBHBIX UCCIIEIOBAHUI

3HaTh

— MOHATHUIHO-KaTEerOpHaIbHbIN
U METOOUYECKHIl  ammapar
JUCHUIUIMHBL, CHEHUPUKy U
BO3MOXHOCTHU ero

WCIOJIb30BAHUS B Pa3IUYHBIX
YCIOBUSAX u cdepax
npodeccruoHaIbHON
NesITeNIbHOCTH;

Teopemuueckue 60npocwi:
1. OCHOBHBIE MOJIOKEHUSI MHOTOMEPHOI'O CTATUCTUYECKOTO aHaJIM3a, €ro 3a/1a4l U METO/IBI.
Pacnpenenenne renepaabHbIX COBOKYITHOCTEM.
Bunbl mapameTprudecKkux pacnpeneneHui.
XapakTepuCTUKHN T€HEPATIbHBIX COBOKYITHOCTEM.
CBs13b MEX1y IPU3HAKAMH B T€HEPATIbHON COBOKYITHOCTH.
MHoroMmepHass HOpMaJIbHO pacIpeaesieHHas FTeHEPAIbHAsI COBOKYITHOCTb.
Bri6opka u3 renepasibHONW COBOKYITHOCTH.
8. CraTucTudeckue MeTo bl TOUEYHOTO OLICHUBAHUS [1apaMETPOB MHOTOMEPHOU reHepaIbHOU
COBOKYITHOCTH.
9. /loBepuTenbHbIE NHTEPBAJIBL.
10.I'unoTe3sl 0 MapaMeTpax MHOTOMEPHOM HOPMAJIbHO paclpeaeI€eHHON reHepaaIbHON COBOKYITHOCTH.
11.OcHOBHBIE IOHATHUS KOPPEIALUOHHOTO aHAIN3a.
12. TpexmepHasi MOJEIb KOPPEISALIMOHHOTO aHAJIN3a.
13.PanroBas Koppessiusi.
14.OCHOBHBIE NOJIOKEHUSI PETPECCUOHHOIO AHAIIN3A.
15.MHOKEeCTBEHHOE JINHEWHOE YPAaBHEHHUE PErPECCUM.
16.MeTo ri1aBHBIX KOMIIOHEHT.
17.OCHOBHBIE MOJOXKEHUS U aJITOPUTM METO/Ia TJIaBHBIX (PaKTOPOB.
18.IIpo6nema BpaieHus B aKTOPHOM aHAJH3E.
19.0061mas XxapakTepuCTHUKa METOI0B KIACTEPHOTO aHAIN3a.
20.Mepapxnyeckuil Ki1acTep-aHalus.
21.OCcHOBHBIE NIOJIOKEHUS AUCKPUMHUHAHTHOTO aHAJIN3a.
22.KaHOHMYECKHNE KOPPEISALUU U UX OLEHKU.

NoasMwd




— OIIEPUPOBATH MTOHATUHHO-
KaTeropuaibHbIM U
METOAUYECKUM aNrapaToM
JUCLUIUINHBI;

— OMpeneNnsTh CIenupuKy Hu
BO3MOKHOCTH HCIOJIB30BaHUS
MOHITUMHO- KaTEropHaJlbHOTO
U METOJMYECKOIro ammapara

Ipaxmuueckue 3a0anusi:

1.ITo umetomemMycst psay JaHHBIX - TaHHBIC O PHIHKE aKiuii ¢ caiita (uHancoBor aHanuTukn «OUTHAM»
— KOTUPOBKH (CCBhUIKA Ha cailT: https://www.finam.ru/quotes/stocks/russia/) uim craTuCTUYECKHE JaHHBIE
DerepalibHOM CITY)KOBI TOCYTAPCTBEHHON CTATHCTUKUA O COCTOSIHMHM SKOHOMUKHA P® w/uiam ee pernoHoB
(ccpuika Ha caiT: https://rosstat.gov.ru):

— OIpeIETUTEe, KaKyl0 MOJIENb JIy4llle IOCTPOUTD JJIsl COCTABIIEHUSI KPATKOCPOYHOIO UJIU JIOJITOCPOYHOIO
IIPOrHO34;

— IIOCTPOMTE JOBEPUTETHHBIE HHTEPBAJIBI IJIsi CBOEH MOJCIN

Ymeth JUCLMIUIMHBI B IPOLECCE| — naiiTe MPOrHO3 Ha N HAaOJIIO/IEHUS BIIEPE.
UJICHTHDUKAIUH npo0iem,| Heo6xoaumoe KOJIMYECTBO YPOBHEW psiia ONPEIEIUTE CAMOCTOSITEIbHO, HUCXOAS HX IMOCTaBJICHHOMN
pa3paboTku nmyTen UX| MCCIIeI0BATENILCKOM 3a1aun
pereHus, 00001IeHNS
MaTepuagoB U PE3yIabTaTOB(2. OmeHUTE BO3MOXXHOCTh MPUMEHEHHS METOJa TJIABHBIX KOMIIOHEHT IS TTOCTPOCHHS OOBEKTHBHBIX|
ITO3UTHBHBIX HCCIEIOBAHUN B|moka3zaTeseil U3MEHEeHUS KauecTBa >KM3HU HaCeIeHHS pernoHoB POD.
npodeccuonanbHON Jlis BbIMOJHEHMS 3aJaHUsl PEKOMEHJYeTCs HCIOJb30BaTh JaHHblE C caiita DenepalibHON CIyKObI
ACATEIbHOCTH; roCyJapCTBEHHOM CTaTUCTHKH (CChUIKA Ha caiT: https://rosstat.gov.ru/regional_statistics).
— Ipo(heCCUOHATIBHBIM SI3bIKOM
MpeAMETHOM 00IacT 3HAHUS;
—  HaBBIKAMHU  BBISBJICHUS
cnenupuKd U BO3MOXKHOCTEH
WCIIOJb30BAHUS  HOHSTHIHO-
KaTeropuaibHOIo u| 3aoanus Ha pewenue 3a0ay uz npogeccuoHanbHolU obaacmu.
METOIUYECKOTO annapara| Mcnonb3yss NmpoMexyTOYHblE MaTepUalibl JUCCEPTALMOHHOTO HCCIEN0BAHUS, OLICHUTE BO3MOXKHOCTH
Bnagets JUCUUIUIMHBL B IIPOLECCE| TOCTPOECHUS MHOTOMEPHBIX PErPECCUOHHBIX MOJIENIEH 110 UMEIOIIUMCS IaHHbBIM.
UICHTU(DUKAITIH npobiiem, | [Ipu HeoOXoqUMOCTH ISl TPEHUPOBOYHOTO 3aJaHMsl MOKHO Bocmoib3oBaThes naHHbiIMu POCCTATA -
pa3paboTku IyTen ux | OduimanbHas cTaTHCTHKA (CChLTKA Ha CAlT CChUIKA Ha calT: https://rosstat.gov.ru).
penieHus, 000011eHN

MaTepuajioB U Pe3yJabTaTOB
MO3UTHBHBIX HCCIICJOBAHUI B
npodeccruoHaIbHON
JeSITEIIbHOCTH,

I1K-3 I'oToBHOCTB OpTraHnu30BaAThb SKCIICPTHLIC NCCIICAOBAHUS, CAMOMY BBICTYIIUTH B POJIM 3KCIICPTA 11O BOIIPOCAM HaquOﬁ CIICIUaJIbHOCTH



https://rosstat.gov.ru/
https://rosstat.gov.ru/regional_statistics
https://rosstat.gov.ru/

3HaTh

— MaTeMaTHYECKHE METOIbI
IUTAaHUPOBAHUS U 00pabOTKH
pe3ynbTaToB AKCTIEPTHBIX
HCCIIENOBAaHUA B o0OsacTu
HSKOHOMUKH, UX IPEUMYIIIECTBA
U HEJIOCTaTKHY;

— TPUHLMIBI U AJTOPUTMBI

OpraHu3aIuu AKCIIEPTHBIX
HCCIIENOBaHUH B oOsactu
DKOHOMHKH c IIOMOILBIO

MaTeMaTH4YCCKUX MCTOJOB,

Teopemuueckue 6onpocyi:

1.Knaccudukanus psaoB cOIUaTbHO-9KOHOMUYECKOH TUHAMUKHN U OCHOBHBIE MTPaBHJIa WX TOCTPOCHHUS
2.BaxHelime XapakTepHCTHKH HW3MEHEHHS YpPOBHEW pSIOB JWHAMUKW. PasjokeHHe BpEeMEHHOro psjaa Ha
KOMITOHEHTHI

3.CranoHapHbie BpeMEHHBIE PSIJIBI U X OCHOBHBIE XapaKTEPUCTUKU

4.Metonbl TPOBEPKHU TUTIOTE3HI O CYIIECTBOBAHUH TPEHIA

5.Mopnenu kpuBbIX pocTa. MeToibl BHIOOpa KPUBBIX POCTa

6.CrinaxuBaHvue BPEMEHHOT'O psijia C MOMOIIIBIO CKOb3smmX cpeaunx. Ipdexr Cayikoro-HOa

7.CTaTrCTHYECKHE METO/IbI OIIEHKH YPOBHS CE€30HHOCTHU. [Iporuo3upoBaHue ¢ MOMOIIIBIO TPEHI-CE30HHBIX MOJIeNei
8.Ce30HHAS JEKOMITO3UIINS U KOPPEKTHPOBKA BPEMEHHBIX PSIOB

9.MojennpoBaHre Ce30HHBIX KOJIEOaHUH C UCTIONB30BaHNEM (DUKTUBHBIX TIEPEMEHHBIX

10. CriekTpasbHbIi aHaTH3 BPEMEHHBIX PSJIOB

11. CymHOCTh aJanTHBHBIX METOJI0B U chepa uX MpUMEHEHHUsI

12. DKCIIOHEHIINAILHOE CIUIAKUBAHUE

13. AanTUBHBIE OJIMHOMUAIBHBIE MOJIEIIA

14. AmanTUBHBIE MOAEIN CE30HHBIX SIBICHUI

15. ABTOperpeccuoHHbIE MOZIENN CTAllMOHAPHBIX BPEMEHHBIX PSIOB

16. Mozenu CKONB3AIIEro CpeaHero CTaIlHOHAPHBIX BPEMEHHBIX PSI0B

17. KomOuHMpPOBAaHHBIE MOEIH CTAIIMOHAPHBIX BPEMEHHBIX PSIOB

18. Merox bokca-J)xenknnca

19. Unentudukanys MoaeI HECTAMOHAPHOTO BPEMEHHOTO psijia

20. OCOOCHHOCTH MTOCTPOEHHUS M HCITOJIb30BaHUS MHOTO(aKTOPHBIX MOIEICH

21. OCHOBBI TEOPHH IKCIIEPTHOTO OL[CHHUBAHMS

22. Opranusanus skcriepTr3. OcoOeHHOCTH IPUMEHEHHNS 3KCIePTHON METOI0JIOTUH B IPOrHO3HPOBAHHUH

23. Kpurepun aieKBaTHOCTH ¥ TOYHOCTH MOJIEIH POTHO3HPYEMOTO Psijia.

24. Toyeynple alPUOPHBIE OIEHKH TOYHOCTH ITPOTHO3a

25. lnTepBanbHbIe alpHOPHBIE OLICHKH TOYHOCTH MPOrHO3a

26. AnocTepropHOE OLICHUBAaHUE TOYHOCTH IIPOTHO32 U KayecTBa MOAEIN

27. NaTerpanbHble HHAMKATOPBEL. METOAbI MOCTPOSHUST MHTEIPAJIbHBIX HHANKATOPOB

28. MareMaTu4ecKre OCHOBBI TUTAHWPOBAHUS IKCIIEPUMEHTA. PerpeccCHOHHBIN aHAIH3.

29. Ilonueni ¢axropusiii s3xcriepument (I1P3). Ilpunuuns! coctasnenus miaanos 11D, CocraBieHne MaTpULbI
IUIaHa SKCIEPUMEHTA [IPHU KOJOBOM IPEACTaBICHUH (PaKTOPOB.

30. IIPD mnsa tpéx mepemeHHbIx. CocTaBiieHHE TaONMIBI TUIAHA M PACIIOIOKEHUE SKCIIEPUMEHTAIBHBIX TOUEK B
(haKTOPHOM IPO-CTPAHCTBE KOJOBBIX (haKTOPOB.

31. [IpoGHble TuIaHbl WM IPOOHBIE PEIUNIMKK OT MojHoro ¢akropHoro skcnepumenta (ID3). Buapl apoOHBIX
IJTAHOB: MOJType-TUTNKa, YeTBEpThpeIunKa, 1/8 — peruka, 1/16 — permka.




Ymets

— 00O0CHOBaHO BHIOMpATH U

IIPHUMCHSATH MaTEMaTHYCCKUEC
METOAbI ITaHUPOBAHUA u
00paboTKu pe3yabTaToB

3KCHepTHBIX I/ICCJ'IGI[OBaHI/II\/’I B
001aCTH YKOHOMUKWU,

— OHCpI/IpOBaTB HpI/IHHI/IHaMI/I nu
a.]'Il"OpI/ITMaMI/I OpFaHI/I3aHI/II/I
3KCHepTHBIX I/ICCJ'IeZIOBaHI/Iﬁ B
obnactu SKOHOMMKH c
IIOMOIIIBIO MAaTEMATUYCCKUX
METOJIOB;

Ilpaxmuueckue 3a0anusi:
1. B Tabmuie npeacTaBieHbl JaHHBIC O KBAapTAIBLHON JUHAMUKE MPUOBUIM KOMIAHUHU (B TOCTOSHHBIX|
[IEHax, MJIH. py0.):

Ton Pacxonpr mo kBapTanam

1 2 3 4
11 181 207 198 172
22 179 199 188 166
33 171 187 176 156
44 161 167 158 138

IPOBEIUTE aHAJIN3 KOMIOHEHTHOTO COCTaBa BPEMEHHOTO psia;

— MOCTPOWTE aIallITUBHYIO CE30HHYIO MO/IENb;

— paccuMTaiiTe IPOrHO3HOE 3HAUYEHHE MoKa3aTes B 1 KBapTalie ClIeqyIoero roja;

— OLIGHUTE TOYHOCTh MOJIENH.

2. Ucnone3ys nanuble caiita denepanbHO cayxkObl rOCyAapCTBEHHOM CTAaTUCTUKU (CChUIKA Ha CaMT:
https://rosstat.gov.ru/regional statistics) mocTpoiite 0ObEKTUBHBIN COCTAaBHOW WHACKC /IS U3MEPEHUS U
CpaBHEHUS KayecTBa )KM3HU peruoHoB PD, njis storo:

- OLIEHUTE C DKCIEPTHOM TOUKH 3pEHHs] HEOOXOAMMBIA CIHUCOK TMOKa3aTesiel, KOTOpBIE JIOJIKHBI OBITH
BKJIFOYEHBI B MO/IEJb;

— COCTaBbTE CIIMCOK CTaTUCTUYECKH 3HAYMMBIX NIOKA3aTesel, COMOCTAaBbTE UX U IIPOAHATIU3UPYNUTE;

— IOCTPOWTE UHIUKATOPHI;

— BeIOepHTE HanboJsee 3HAaUUMBbI U UHTEPIIPETUPYHTE €T0.

Bnaners

— HaBBIKAMH O00OCHOBaHHOTO
BBIOOpA u PUMEHECHHUS
MaTeMaTUIECKUX METOJIOB
IJIAaHUPOBaHUSI W 00pabOTKH
pe3yabTaToOB IKCTIEPTHBIX
uccieoBaHuii B oOjactu
YKOHOMUKH;

— HaBBIKAMH apTyYMCHTAIlUH U
MIPEJICTaBICHUS]  PE3YyIbTaTOB
IKCIEPTHBIX HCCIICIOBAHUA B
0071aCTH SKOHOMHUKH.

3adanus Ha pewenue 3a0a4 u3 NPpogheccuoHaIbHOU 0bIACMU:
Onpenenure myTH, CHOCOOBI peHIEHHs 3aJad C HCHOJIB30BAHMEM MAaTeMAaTUYECKOTO armapara,
BO3HUKAIOIIKX B X0Ji¢ Baiero Hay4HOTO HCCIIeI0BaHusI.




0) Ilopsnoxk mnpoBegeHMs] MPOMEKYTOYHOH AaTTeCTALMH, IOKA3aTeJM W KPHUTEPUH
OLICHUBAHMA:

3aueT ¢ OLEHKOM N0 AMCLUUIUIMHE IPOBOJUTCS 110 OKOHYAHUH U3YyYEHUS TUCHUIUINHBL. OH
ABIISIETCS (POPMOM UTOTOBOTO KOHTPOJISI 3HAHUHM M YMEHUN aCMPAHTOB MO JTAHHOHN JAUCIUILINHE,
MOJIyYEHHBIX Ha JEKIHAX, IPAKTUYECKHUX 3aHATHUAX U B MIPOIIECCE CAMOCTOSTEILHON pabOTHI.

[ToaroroBka acnupaHTa K 3a4€Ty C OLICHKOM BKJIIOYAET B ceOs TpH JTama:

— caMoCToOsTeIbHas padoTa B TEUCHUE CEMECTPA;

— HEINOCPEICTBEHHAs NOATOTOBKA B JIHU, IIPEAIIECTBYIOLIUE 3a4€Ty C OLICHKOM IO TeMaM
Kypca;

— IIOATOTOBKA K OTBETY HA 3a4ETHBIE BOIIPOCHI.

PesyabTar 3auera ¢ OLEHKOIl BBIPAXKAETCH OLEHKAMH «OTJHYHO», «XOPOIIOY,
«Y/10BJIETBOPHUTEIbHOY», «HE 3aUYTEHOY.

OneHkn  «OTIMYHO»  3acCIHyKMBAaeT  aclupaHT, OOHApYKMBIIMA  BCECTOPOHHEE,
CHUCTEMATUYECKOe M TJIyOOKOE 3HaHWE YYEOHO-TIPOTPaMMHOIO Marepuaia, yMEHHE CBOOOIHO
BBITIOJTHATH 33/IaHUsI, TIPEIyCMOTPEHHBIE MPOrpaMMOM, YCBOMBIINKM OCHOBHYIO M 3HAKOMBIH C
JOTIOJIHATEIBHOM JIMTEpaTypod, PEKOMEHJIOBAaHHOM mporpaMMmoi. Kak mpaBuio, oneHka
«OTJUYHO» BBICTABISCTCA ACMHUpPAHTaM, YCBOMBIIMM B3aWMOCBS3b OCHOBHBIX TOHSITUH
JTUCIUIIMHBI B WX 3HAYEHUW s mpuoOperaemMoi mpodeccuu, MPOSBUBIIUM TBOPUYECKUE
CrIOCOOHOCTH B IOHUMAaHUH, U3JI0’KEHUH U UCTIOIB30BaHUH YU€OHO-IPOTPAMMHOTO MaTepuraa.

OIIEHKH «XOPOII0» 3acCIy)KHWBAEeT aCHUPaHT, OOHAPYKMBIIHMH IIOJIHOE 3HAHWE Y4eOHO-
MPOTPAaMMHOTO MaTepHalia, YCIEIIHO BBIMOTHSAIONNN MPEeTyCMOTPEHHBIC B TIPOTrpaMMe 3a/1aHus,
YCBOMBIIIMMA OCHOBHYIO JIUTEPATYPYy, PEKOMEHIOBaHHYIO B mporpamme. Kak mpaBuio, oreHka
«XOPOIIIOY» BBICTABIISACTCA CTYyJEHTaM, IMOKa3aBIINM CHCTEMATHYCCKUN XapaKTep 3HAHWM 110
TUCHMIUIMHE W CIIOCOOHBIM K UX CaMOCTOSITEIbHOMY IOMOJHEHHIO U OOHOBJIEHHMIO B XOJ€
JManbHEHIIeH yaeOHOM paboThl M Mpo(hecCHOHATBLHOM IeATeTLHOCTH.

OneHKH  «yAOBIETBOPUTENBHO» 3aCIyKUBAaeT AaclUpaHT, OOHAPYKHUBIIMK 3HAHUS
OCHOBHOTO Y4€OHO-IIPOTPaMMHOTO MaTepuaia B 00beMe, He00X0IUMOM IS JalbHEHIIeH yaeObt
U Tpeacrosmeld paboThl MO CHEIHAIBHOCTH, CHPABJISIONIANACS C BBINOJHEHUEM 3aJIaHUM,
NPEyCMOTPEHHBIX MNPOTrPaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPATypOil, PEKOMEHIOBAHHOMN
nporpaMmoii. Kak mnpaBuio, oOIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS acCIUpaHTaM,
JOMYCTUBILKUM IMOTPEIIHOCTA B OTBETE HA 3a4eTe C OLICHKOW, HO 00JajaronuM Heo0X0MMbIMU
3HAHUSIMH IS UX YCTPAHEHUS TOJT PYKOBOICTBOM MPEINO aBaTessl.

OneHka «HE 3a4TE€HO)» BBICTABIIAETCS aCHHUPAHTY, OOHAPYKUBILIEMY MPOOENbl B 3HAHUSIX
OCHOBHOTO Y4e€OHO-TIPOrpaMMHOI0 Marepuala, JOMYCTUBIIEMY MNPUHLHUIHUAIbHbIE OLIMOKH B
BBITIOJIHEHUH TPETyCMOTPEHHBIX MporpaMMmoi 3amaHuil. Kak mpaBuio, olleHKa «HE 3a4TEHO»
CTaBUTCS acClUpaHTaM, KOTOpble HE MOTYT MPOJOJDKUTh OOY4YeHHE WM MPUCTYNHTh K
podecCHOHANbHON JIeATENBHOCTH MO OKOHYAaHMHM By3a 0€3 JOMOJHUTEIbHBIX 3aHSATHH 10
COOTBETCTBYIOIIEH AUCIUILTUHE.



