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Ilpotokoaor 20 . N
3ag. Kadenpoii AT Bacuisesa




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Lenp kypca — popMHpOBaHUE KOMIUIEKCHBIX U CUCTEMATH3UPOBAHHBIX 3HAHUI, a TaKKe
MPUBUTHE TPAKTUYECKUX YMEHUW M HABBIKOB PEIICHUS HAay4YHO-HCCIEIOBATEIbCKUX U
npodecCHOHANBHBIX 3a/a4 B 00JaCTH 3KOHOMHUKH C TIOMOINBID CHCTEMBI MAaTEMAaTHYECKHX
METO/IOB.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsl

JucuunnuHa MaTtemaTuueckue METO/bl IUIAHMPOBaHMSI M OOpabOTKU pe3ysabTaToB
SKOHOMMUYECKUX UCCIIEI0BaHUI BXOIUT B BAPUATUBHYIO YacTh yueOHOT0 IJ1aHa 00pa30BaTeIbHOM
IIPOTrpaMMBI.

Jiga  u3ydeHWs  AMCUMIUIMHBI ~ HEOOXOAMMBI  3HaHUA  (YMEHHS,  BIJIAJCHUS),
c(OpMUPOBAaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

MeTo1bl TEOPETHUECKUX U SKCIIEPUMEHTANIBHBIX UCCIEI0BaHUHN B 001aCTH SKOHOMUKHU

Mertoionorus 1 ”H(GOPMaIMOHHbBIE TEXHOJIOTHH B HAYYHBIX HCCIIE0BAHUAX

3HaHus (YMEHHUs, BIAJACHUS), NOJyYEHHbIE IPU W3YYEHUU JAHHOW JUCHMILIMHBI OYIyT
HEOOXO0IMMBI JJ1s1 U3yUEHUS] AUCIUIIIINH/TPAKTHK:

ChnemiuciMIiuinyaa

[IpakTika mo mosiydeHuto MpoecCHOHAIbHBIX YMEHUHW M OMbITa Mpo¢ecCHOHATbHON
NEeATENbHOCTH

Hayuno-uccnenoBarenbckas AesiTenbHOCTh U oaroroBka HKP

[IpencraBnenne HaydHOTO JOKIaaAa 00 OCHOBHBIX pe3ynbTaTax moaroroBieHHoit HKP.

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS
AMCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus
B pesynbrare OCBOGHHMS JOUCHUIUIMHBI (Moaynsi) «MareMaTH4YecKHe METObl
IUTAHUPOBAHUS M 00pabOTKH pe3ylbTaTOB AKOHOMUYECKHX HCCIEIOBaHUNY) 00ydaromuncs
JOJIKeH 001a/1aTh CIeIYIOIMMH KOMIETEHITUSIMHU:
CtpyKTypHBIU
AJIEMEHT [Tnanupyemsble pe3yabTaThl O0y4eHUS
KOMITIETEHIINH
IIK-1 Cnoco6HocTh MAeHTU(PUIUPOBATH MPOOIEMbl B KOHKPETHBIX YCIOBUSX AEATEIbHOCTH,
HAXOUTb IyTH UX pelIeHHs], 00001IaTh CTATUCTUUECKUE MAaTEPUAIIbI U PE3YJIbTaThl MO3UTUBHBIX
HUCCIIEIOBAHUI

3uatp - HOHﬂTHﬁHO'KaTeFOpHaHBHBIﬁ n MGTOI[I/I‘ICCKI/Iﬁ arrapar AUCHUILIWHBL,

cnenupuKy ¥ BOSMOKHOCTH €r0 HUCIOJIb30BAHUS B PA3IMYHBIX YCIOBHUSIX U
cdepax npodhecCHOHANBHON NesTeNbHOCTH,

YMeTs — ONEPUPOBATh MOHATUHHO-KATETOpUaIbHBIM U METOJAMYECKUM alapaToM

JMCIUILIHHEL,

— OINpEeneNiATh crenu(UKy U BO3MOXKHOCTH HCIOJIB30BAHUS MOHSTHHHO-
KaTeropuajbHOTO M METOAMYECKOro ammnapaTa JUCLUIUIMHBI B Ipoliecce
UeHTHQUKAUK Tpo0sieM, pa3paboOTKMU MyTell uX pemeHus, 00600meHns
MaTepuajoB M pe3yJabTaTOB  MO3UTUBHBIX  MCCIEJOBaHMA B
npoecCHOHATBLHOMN 1S TeNbHOCTH;

Brazets - HpO(I)eCCI/IOHaJ'ILHLIM SA3BIKOM HpeHMeTHOﬁ obOmactu 3HAHMA,

— HaBBIKAMU BBISBJICHUS CHEIM(UKA M BO3MOXKHOCTEH HCIOJIb30BAaHUS
MOHATUHHO-KAaTerOPHAILHOTO U METOAMYECKOIO ammapara JUCHUILUIMHBI B
nporecce HACHTH(PUKALUU TpolieM, pa3paboTKu MyTedl MX pelieHwus,
0000I1IeHNsT MaTepUualoB U Pe3yJIbTaTOB IMO3UTUBHBIX MCCIEIOBAHUN B
poheccHoHaNbHON AeATEIbHOCTH;

IIK-3 T'oToBHOCTB OpraHnu3oBaThb SKCIICPTHBIC HUCCICAOBAHUA, CaMOMY BBICTYIIUTH B POJIA
OKCIICpTa IO BOIIpoCcaM Hﬁy‘lHOfI CIICnaJlbHOCTH




3Hare

— MaTeMaTHYeCKHUe METOJIbl TUIAHUPOBAaHUS U OOpPabOTKU PE3yIbTaTOB
SKCIIEPTHBIX HCCIAEAOBAaHUN B 00JACTH SKOHOMUKHU, UX MPEUMYIIECTBA U
HEJIOCTaTKU;

— TPUHIMUIBI U aJITOPUTMbl OPraHU3AIMU SKCIEPTHBIX HMCCIECIOBAHUN B
00J1aCTH SKOHOMHUKH C IMOMOIIBI0 MATEMAaTUYECKUX METO/IOB;

Ywmerh — 00OCHOBaHO BBIOMpaTh M HPUMEHATH MATEMATHYECKHE METOIbI
IJTAHUPOBAHUA M 0O0pPabOTKHM PE3y/JIbTaTOB JKCIEPTHHIX HCCIECIOBAHMI B
001aCTH SKOHOMUKHU;
— ONEpUpOBATh IPUHIMIAMH M AJITOPUTMAMM OPTaHU3allUM SKCIIEPTHHIX
UCCIIENOBAHUI B O00JAaCTH SKOHOMUKH C IIOMOLIHIO MAaTeMaTHYECKHX
METOJIOB;

Bmagets

— HaBbIKaMM OOOCHOBAHHOTO BBIOOpAa M TMPUMEHEHUS MAaTEeMAaTHUYECKHX
METO/IOB  IUIAHUPOBaHUS U  00pabOTKM  pe3yJabTaTOB  SKCIEPTHBIX
HCCICIOBAHUM B 00J1aCTH SKOHOMUKH;
— HaBBIKAMHU apTyMEHTAIIMM W TIPEJCTABJICHUS PE3YIbTATOB IKCIEPTHBIX
HCCIIEI0OBAaHUN B 001aCTH DKOHOMUKH.




4. CTpyKTypa, 00b€M U coep:KaHMe TMCHUIIIMHBI (MOYJIs1)
OO11ast TpyJ0EMKOCTb TUCIUILTMHBI COCTABIISAET 2 3aU€THBIX €JMHULL /2 aKaJl. 4aCOB, B TOM YHUCIIE:
— KOHTaKTHas pabota — 12 akaj. 4acos:
— aynuTopHas — 12 akajl. 9acos;
— BHeayauTopHas — 0 akaJl. 9acos
— caMOCTOsTebHAs paboTa — 56 akaa. 4acos;
—IIOJITOTOBKA K 3a4YeTy C OLIEHKOH — 4 akaj. 4acosB.

dopma aTTeCTaluy - 3a4ET C OLEHKOMN

AynuropHast S o
KOHTaKTHas paboTta E % dopma TeKyILEero
S B
5] u KOHTPOJIS
Paznen/ Tema 2, (B axaz. yacax) e O A . P Kon
> 3  caMOCTOSTENBHO | yCIeBaeMOCTH U
JIACIMTUTAHBI & £ o ., | xommereHnuu
5 2 g paboThI MPOMEKYTOTHON
nab. | mpakr.
Jlex. P 'Y aTTeCTAINH
3aH. | 3aH. |Q 9
11 OCHOBHBIE
CTATHCTHYECKHE METOIBI CaMOCTOSTENBHOS
HCCIEZIOBAHUI  CONUATBHO- H3yueHHe
9KOHOMUYECKHX IPOIECCOB. 1,5/0,5U1 1,5/0,51 N YcTHBI onpoc.
10 Hay4YHOIl U IIK-1, TIK-3
Omnpenesnenue 00beKTa, GHoi Juckyccus
HOM
mpeaMeTa  UCCIIEIOBaHHUS. ¥
TpeboBanuss K HMCXOTHOU JHTCPaTyphL
HHPOPMALTUH
1.2 Meronuka NOATOTOBKH
paboTBl ¢ HCIHOIb30BAHHEM CamocTrosaTenbpHoe
CTATUCTHYECCKHX  METOJIOB. H3y4eHHe N
A 1,5/0,51 1,5/0,51 yieny VeTHbIii onpoc.
dopMUpOBaHHE  CHUCTEMBI 14 Hay4HOU U Tuckycens IK-1, I1K-3
rmokaszaresneii — Kak 0a3bl yueOHOM Y
CTaTUCTHUYECKOI'O JINTEPaATyphl
HCCIICIOBAHUSL 2
Brinonnenue
PaKTHYECKOTO
1.3 MHoromepHblie p [Mposepka
CTaTUCTHYECKUE METO/IbI 1,5/0,51 1,5/0,51 3a/aHIL. MPAKTUIECKUX
16 | CamocrositensHOE N . | TIK-1, IIK-3
HCCIICOBAHUSL  COLUAIBHO- - | 3amanmii. YcrHsit
U3yYCHHE HAYIHOH
9KOHOMHYECKHX MPOLECCOB. . onpoc
U y4eOHO#
JIUTEPATYPBI
Brimonunenue
OPAKTHYECKOTO
14 DKOHOMETPHYECCKHE p [IpoBepka
METOMBI HCCIIEN0OBaHUS 1,5/0,51 1,5/0,51 3a/IaHHAL. MPAKTHIECKUX
16 | CamocrositensHOE N .| TIK-1, IIK-3
COLMATBHO-IKOHOMHYECKUX .. [3amanwmii. YcrpHblit
W3yYCHHE HAYIHOM
MPOLIECCOB . omnpoc
U y4eOHO#
JIUTEPATYPBL.
Hroro 1o pasmeny 6/21 6/211 | 56
Hroro 3a cemecTp 6/21 6/211 | 56 320
Uroro o aucuuiuinye 6/21 6/211 | 56 3ayer ¢ onenkoit | TIK-1,ITK-3




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

HpI/I HU3YyUYCHUN OUCHHUIUIMHBI, HOPCKIAC BCCTO H€O6XOI[I/IMO OpPUCHTHUPOBATLCA Ha
MPUHOUIIBI INYHOCTHO-OPHUCHTHPOBAHHOTI'O 06yquH$1 1 OCHOBBI KOMIIECTCHTHOCTHOT'O I1IOAX0 4.

B kypce mpemycMaTpuBaeTCsl HMCIIOJIb30BAaHUE TEXHOJIOTHHA MPOOIEMHOTO OOy4YeHHsI.
OCHOBHBIE neaarorut4eCKrue METOoAbl IPErnogaBanrd AUCIHUIIIIMHBL U (1)OpMI)I 3aHSITHH:

- HCKHI/H/I/ IMPAKTUYCCKUC 3aHATUA,

— NAUCbMCHHBIC WJIN YCTHBIC JOMAIIIHUEC 3aJIaHUA;

— KOHCYJIbTAllUH MTPEIOIaBaTeNEH;

— caMmocTosTeNbHas paboTa CTYIEHTOB, KOTOpas MpEINojaracT OCBOCHHE
TCOPECTHICCKOIO MaTCpualia, IOAroOTOBKY K NpaKTUYCCKHUM 3aHATUSAM.

B NECPpUOJa N3JIOKCHUA MMPLEIIOJaBaTCIIEM JICKIIMOHHOT'O MaT€pHralia aClIMPaHT UMECT IIPaBO
3aJlaBaTh MHTEPECYIOIINE €ro BOMPOCHI C IEIbI0 YTOYHCHHS, TOSICHCHHS, JCTAA3AINH
CKa3aHHOTO, YIIIYOJNEHHOTO W3Y4eHHUs BOIPOCAa, HCXOIS U3 COOCTBEHHBIX HWHTEPECOB
npeanourenuid. [lannas Qopma BeACHHS JEKIMOHHBIX 3aHSATUNA HE TMO3BOJISIET ACHUPAHTY
3aHUMaTh MECTO MACCHBHOTO YyYacTHHKA y4eOHOTO mpoliecca. Taxke pEeKOMEHIYeTCsS BECTH
CaMOCTOSITEJIbHO KOHCIIEKT, UMEIOUINI YeTKYIO CTPYKTYpPY, KyJa cilenyeT (pUKCUpOBaTh camble
BA>XHBIC U KIIFOUYEBHIC ITOJIOKCHUS 110 TEME JICKITUU.

B mpomecce ocBoeHHS JIEKIIMOHHOTO MaTepuaia, (OPMHPOBAaHUS IIETOCTHOTO
MIPEACTABJICHUS O SKOHOMUYECKHUX TpoIieccax B cepe oOpa3oBaHMs, OpraHu3aIiuiu COOCTBEHHON
MPAKTUIEeCKOW pabOThl W y4eOHOW JCSITEITLHOCTH AaCIUPAaHTy CIEAYET PYKOBOICTBOBATHCS
METOAaMHU ACAYKIUHW U MHAYKIWH, TIOHUMAaHUSA U 06L$[CH€HI/I${, MOJCINPOBAHUS, CPABHUTCIIBHO-
COIIOCTAaBUTCJIIbHBIM, UCTOPUKO-TUIIOJIOTUYCCKUM U CprKTypHO-(l)yHKHI/IOHaHBHBIM METOJaMHU,
METO/JIaMU CHHTE3a U aHalu3a U Jp. DPPEKTUBHOMY YCBOCHHUIO ACHUPAHTOM JIEKIIMOHHOTO
MaTepuasa cCrocoOCTBYET MPOBEICHHUE JIEKIIHI C AIEeMEHTaMU JUCKYCCUM, TUCITYTOB, TEM CaMbIM,
MIPOBOLIMPYS €r0 Ha Pa3MBIIUICHUS M PACCYKJIEHUS MO 0003HAUYEHHOI MpernojaBaTesieM TeMe
JIEKIMH, T.€. HA CAMOCTOSITENIbHBIM MOMCK MCTUHBI U OTBETOB Ha IMOCTAaBJICHHbIE IMEpe]l HUMHU
BOMPOCHL. ACTIMPAHTHI TPOSIBIISIIOT aKTUBHOCTh HA TAKUX 3aHATHUSX U OIYIIAIOT PaBHONIPABHE BCEX
YY4aCTHUKOB 3TOr0 TpoIlecca, MPU KOTOPOM IPENOIaBaTeI0 OTBOJUTCS pPOJib KOHCYJIbTaHTA,
AKCIEpTa, HAMPaBIISAIOLIEr0, HACTABHUKA, KOTOPBIA TaKKe KaK U CTYIEHThI, yYaCTBYET B AUAJIOTE
1 rOTOB peIeKCUPOBAThH U OLIEHUBATH COOCTBEHHYIO IS TEIILHOCTD.

6 YueOHO-MeTOIMYeCKOE 00ecriedeHre CAMOCTOSITeIbHOIH padoThl 00y4aloIuXCs
[IpencraBneHo B mpuiioxeHnu 1.

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

8 YueOHo-MeTOAMYecKOe U HHPOPMALIMOHHOE O0ecTiedeHre TUCIUITHUHbBI (MOTYJIs1)

a) OcHOBHas JIMTepaTypa:

1. DxoHOMeTpuKa : yueOHHK U ipakTukyM st By30B / H. II1. Kpemep, B. A. Tlytko ; mozx
penakuueii H. I11. Kpemepa. - 4-e u3z., uctp. u got. - Mocksa : U3garenscto FOpaiirt, 2020. - 308
c. - (Boiciee oopazoBanue). - ISBN 978-5-534-08710-9. - Tekcr : anexrponssiii // DB5C FOpaiit
[caiiT]. ¢. 2 - URL.: https://urait.ru/bcode/449750/p.2 (nara obparmmenwus: 01.09.2020).

2. Teopus mIaHUPOBAHUS SKCIIEPUMEHTA M aHAIN3 CTATUCTUYECKUX JIaHHBIX | y4EOHUK U
npakTiukyM s By3oB / H. WM. Cunnses. - 2-e u3n., nepepad. u non. - MockBa : M3narenbcTBo
FOpaiit, 2020. - 495 c. - (Beicuiee obpaszoBanue). - 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).



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

0) lonostHuTEILHASI IUTEPaTypa:

1. MaremaTHruecKiue MeTO1bl (PHHAHCOBOTO aHAIM3a : yueOHOe mocobue s By30B / B. A.
babaiines, B. b. ['ucus. - 2-e u3., ucrp. u goi. - Mocksa : M3garensctBo FOpaiit, 2020. - 215 ¢. -
(Boicmiee oOpazoBanue). - ISBN 978-5-534-08074-2. - Tekct : anekrponssiii // DBC HOpaiit
[caiit].- URL: https://urait.ru/bcode/455099/p.1 (mata obparenus: 01.09.2020)..

2. DKOHOMHKO-MaTEMaTHYECKHE METO/IbI U MOJICIIMPOBAHKE | YUCOHUK U IPAKTUKYM JIJIS
By30B/ A. B. Kopoues. - Mockaa : 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 o6pamienus: 01.09.2020).

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

B) Meroauyeckue yKasaHus:
Jlaktnonoga, 10O. C. Ilpaktukym no skonomerpuke : npaktukym / YO. C. JlaktroHoBa, B.
H. Makamosa ; MI'TY. - Marautoropck : MI'TY, 2018. - 1 anekrpo#. ont. muck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3656.pdf&show=dcatalogues/1/152
6299/3656.pdf&view=true  (mata oOpamienus: 01.09.2020). - MakpooObekr. - Tekcr :
ANEKTPOHHBIN. - CBeieHus ocTynHbI Takke Ha CD-ROM.

r) [Iporpammuoe o0ecnieuenne u UHTEepHET-pecypcehl:

IIporpaMmmHoOe o0ecrieyeHue

Haumenosanue 110 No norosopa CpoK IeHCTBUS JTULEH3UU
MS Windows 7
. J-1227-18 ot

Professional (ms 08.10.2018 11.10.2021

KJIaCCOB)
CcBOOOHO

7Zip pacnpocTpaHse 0eccpovHO
moe 10
K-139-08 oT

STATISTICAB.6 99 12,2008 0eccpovHO
CcBOOOHO

FAR Manager pacrpocrpasse OeccpouHO

IIpodeccuonaibHubie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
HaszBanue xypca Ccblika

OnexkTpoHHass 0a3a  NEPUOIUYECKUX
m3nanmii _ East  View  Information
Haunonanehas nH(OPMAIIMOHHO-
aHanuTUueckas cucrema — Poccuiickuii| URL: https://elibrary.ru/project_risc.asp
HHAEKC Hay4YHOoTo nutuposanus (PYHIL)
ITouckoBas cucrema Axamemuss Google
(Google Scholar)
Wndopmanmonnas cucrema - EnuHoe
OKHO JIOCTyNa K HHGOPMAIMOHHBIM

https://dlib.eastview.com/

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

URL: http://window.edu.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

denepalbHbIil o0Opa3oBaTebHBIN
nopraia — OKoHOMHKA. COIMOJIOTHS.

http://ecsocman.hse.ru/

MexayHapoaHas HayKOMETpHUYecKas
pedepaTuBHas 1 TOJTHOTEKCTOBas 0a3a
JAHHBIX Hay4HbIX w3ganuii «Web of

http://webofscience.com
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9 MaTepuajbHO-TeXHHYeCKOe o0ecnedeHue TUCIHIIHUHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TGXHI/ILIGCKOG oOecricucHue JUCHHUITITIMHBI BKJIFOYACT:




[Tpunoxxenue 1
6 YueOHO-MeTOAMYECKOE OOecTIedeHHe CaMOCTOAATEILHOH PadoThl 00y4Yaromuxcst
Tema 1.1 Ocnosubie cmamucmuueckue Memoobl UCCLE008AHUL  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
3azad.
. [loHsiTHE CHCTEMBI U MOJCIIH
. Knnaccudukanus monenei.
. MaTemaTtnueckas, 5KOHOMUYECKasi 1 5JKOHOMUKO-MaTeMaTH4YecKasi MOJIENb
Tunsl JaHHBIX U BUABI IEPEMEHHBIX B SKOHOMETPUUYECKUX UCCIIEI0OBAHUAX
. DTarbl 3KOHOMETPUYECKOTO MOIETUPOBAHUS
. [locTanoBka 3a1a4 ONTUMHU3ALMOHHOTO YKCIIEPUMEHTA
. [onHbIM QakTOPHBINA AIKCIEPUMEHT
10. dpoOHblii hakTOpHEIH dKcriepuMeHT. poonbie permuku [1dD

©oNO U AW

Tema 1.2 Memoouxa nodcomosku pabomul ¢ UCNONb308AHUEM CIIAMUCIIUYECKUX MEMOO08.
Dopmuposanue cucmemvl nokazameinel — KAk 6azvl CMamucmuiecko2o UCCie008aHus.

Bomnpocsr mis o6cyxnenus:

1. OcHOBHBIE TPOOIIEMBI 5KOHOMETPUYECKOTO MOAECTUPOBAHUSI.

2. DKOHOMETPUYECKUH SKCIEPUMEHT U €T0 PE3YJIbTATHI.

3. O61mue NpUHLHUIIBI TPOBEPKU CTATUCTHUECKUX TUIIOTES.

4. MareMaTUKO-CTaTUCTUYECKUH HHCTPYMEHTAPHIA.

5. Knaccuyeckas nuHeiHasi perpeccuoHHasi MOJieib, METO HAUMEHBIIINX KBAaJIPaToOB, METO/]
MaKCHUMAaJIbHOTO MPaBJIONOA00HS.

Tema 1.3 MHnocomepnvie cmamucmuyeckue Memoovl UCCIE008AHUS  COYUATbHO-
IKOHOMUYECKUX NPOYECCO8.

Bomnpocs! st 06¢cyxkaenust:

1. Metoap! Ki1accuukanuu 0ObEKTOB.

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

3. O600meHHbId MeTO HanMeHbINX kBaapaToB (OMHK).

4. MHOTOMEPHBIE PErPECCUOHHBIE MOJEIIH.

5 ®uktuBHbBIe nepeMeHHble. [locTpoeHHe perpecCHOHHbIX Mojene ¢ (UKTUBHBIMU
IIEPEMEHHBIMHU.

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

7. MeTo1pl CHUKEHMSI pa3MEPHOCTH CTATUCTUYECKUX JAHHBIX

[IpuMepHble TpakTUYECKUE 3aJaHUsl 1O TEME M METOJAMYECKHE PEKOMEHIAIMU IO HUX
pELIEHUIO:

1. KoppensiuoHHBIN U pErpeCCUOHHBIA  aHATHN3
C uenplo aHaM3a B3aMMOCBSI3U TOKazaTenel d3PPEeKTUBHOCTH MPOU3BOJICTBA MPOAYKIUN OBLITN
pPaccMOTpEHBI MOKA3aTeNM MPOU3BOJACTBEHHO-XO3SIMCTBEHHON aAesTenbHOCTH S50 mpeanpusiTuii



MamuHocTpoeHus. Heo0Xxoaumo nmpoBeCTH  aHalu3 B3aMMOCBS3U CIEIYIOIMIMX SKOHOMUYECKHUX
IOKa3aTelIch:

Pe3ynpTaTUBHBIN IIPU3HAK:.

Y — peHTabenbHOCTD

dakTOpHbIC MPU3HAKHU X!

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

X15— 000pauMBaeMOCTh HOPMHUPYEMBIX 00OPOTHBIX CPECTB.

Ucxonubie qanHbie npeacTaBieHsl B Ta0d. 1.

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

JaHHbIE TIPEJCTABIISIOT BIOOPKY U3 3TOM reHepalbHOW COBOKYITHOCTH.

qTo

paccMarpuBacMbIe

IIPU3HAKU

Y,

Xs,

X7,

X1o0, X1s

Tabnuya 1
Hcxoounvie dannvie

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 (HUITUEHTHI 3HAYUMBI.

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

CTaTUCTUKM MEHBLIE KPUTHUYECKOIO 3HAYEHMs [0 MOAYII0, Clie[loBaTelibHO, runore3a Ho He
oTBepraercs, T.e. K03()(OUIUEHTHI - HE3HAYUMBI.
Jnsi  TpoBepKM 3HAYMMOCTH  TAPHBIX  KOA(PQUIMEHTOB KOPPENSIMH MOXHO  TaKkKe
BOCIIOJIb30BaThCs TabnuamMu Ouiepa-Melitca st HAX0XKIEHUSI KPUTHUECKOTO 3HAYEHMUS [y VIS
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 cooTBeTcTBYrOmMiA KO3DGUIMEHT | Fij | > Iy, TO OH CUMTACTCS 3HAYMMBIM.
OTmeTHM B MaTpHIle MapHbIX KO3()PUIIMEHTOB KOPPEISLUN 3HAUUMBbIE.

Tabnuya 5
Mampuya napnvix Kosghguyuenmos Kopperayuu ucciedyemvix noxazamenei ¢ 6blOeseHuem
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
HaAEKHOCTBIO ) HHTEPBAIILHYIO OLICHKY Pmin < P =< Pmax
npeobpazoBanus Ouiiepa:

3aJaHHOU
C IIOMOILIBKD Z-

t t
Z ——L=<MZ<Z +—=
n-3 n-3

Z Mz )< p<zzm)
pmingpgpmax

AJITOPUTM  TOCTPOCHUS HWHTEPBAILHOW OLGHKHA [UIi TIeHEepaIbHOTO  KOA(pUIMECHTA
KOPPEJISAIUY CIICTYFOLITHIA.
1). Z; Tlo HaiimeHHOMY BBIOOPOYHOMY KO3(DDUIIUEHTY KOppensiuu | c

IIOMOIIIBIO Z-Hp606paSOBaHI/IH CDI/Imepa HaxoddaT COOTBCTCTBYIOIICEC 3HAYCHUC Zr )
ABJIAOIICECA l"I/Il'[ep6OJ'II/ILIeCKI/IM APKTAHI'CHCOM I .
1, 1+r
Z =—=In=——=arcth(r)
2 1-r

s storo B Excel ecTb BCTpoeHHBbIE (DYHKIMM, B KauecTBE apryMeHTa BBOIMTCS 3HAu€HHE
COOTBETCTBYIOILIETO BHIOOPOUHOTO KOAPPUIIMEHTA KOPPEIILUT r.
Crnenyer y4uThIBaTh, 4T0 Z-(DYHKIIMS — HEYECTHAS, T.C. Z(-n)=-Z(r).
2). AZ Haiiném 3HaueHue t,, COOTBETCTBYyIOIIEE 3aJaHHOM

o) =y
- 3HaueHue ¢pyHkuuu Jlamnaca.
3HaueHue t, MOXKHO HAWTH MO TabNHIle, a MOYKHO UCIIOJIB30BaTh BCTPOCHHYIO PyHKIMI0 Excel:

Hagéxkunoctu  p=0,95.

Heo6xoaumo 3ametuts, uto Excel ¢ momomrsio ¢pynkunn HOPMCTOBP Beiaér He 3HaueHus

(pYHKL[I/II/I Hamlaca, a 3HAYCHHC (I)YHKLII/II/I paCHpe,Z[eJICHI/Iﬂ CTaHI[apTHOFO HOpMaJ'IBHOF 0O 3aKOHa
F(t):



F©) =21+ o)

[loaTroMy mpu pacu€re BCEX HHTEPBAJIBHBIX OLIEHOK HY)KHO IepecuuTsiBath y=0,95 B

F(t) = S [L+o(t)]= L [L+y]= L [1+0,95]=0,975
2 2 2 , a T0 OJTOMY 3HAYCHHUIO YXKE

BBIYHCIIATH t.

B namem ciyuae as Haaéxaoceru y=0,95:  F(t)=0,975; t,=1,959964 (1o Tabmure t, =1,96).

t

A =—~L—= 1959964 =0,28589
Haxoyy Jn-3  50-3
3). Zmin M Zmax  Temepb MOXHO HAUTH Zmin U Zmax:
Zmin = Zr —AZ,' Zmax: Zr + 47
4). pmin M pmax ~ HakoHe1, ucroiib30BaB 00patHoe peodpazoBanue Ouiiepa, HAXOAAT HIKHIOKO
W BEPXHIOIO TPAHUIBI UJISI T€HEepaJbHOTO Kod(hduIMeHTa KOoppensiuu Pmin A Pmax :
COOTBETCTBYIOIIHNE Zmin U Zmax.
CoOTBETCTBYIOIINE 3HAYCHHS Pmin U Pmax  SABISIOTCS TUTIEPOOTUIECKUMH TAHTEHCAMU Zmin U Zmax

2z
e -1

2z
: e +1.

Jns ux HaxoxeHus B Excel ucmonb3yem BcTpoeHHbIe (PYHKIIMU: M BBE/IS B KAYECTBE apTyMEHTa
3HAYEHUS! COOTBETCTBYIOMUX Zmin U Zmax.
MOoKHO HaTH 3HAYCHUS Pmin U Pmax | MO Tabymile Z-npeodpazoanus Ouirepa.

AZ =0,28589

[Toctpoum c HapéxHOoCThIO  Y=0,95 1 ¢ y4ETOM HAlJIECHHOTO JIOBEPUTEIIbHBIE
MHTEPBAJIBI JUIsl BCEX 3HAYMMBIX MapHBIX KO3()(UIMEHTOB KOppeNslud, MOJIYYEHHBIX HaMHU.
Pacuérbl npeacTaBuM B BUE TaOTUIIBL.

r=th(Z) =

Tabnuya 6
Pacuém oosepumenvuvix unmepsanos Oisi NAPHLIX 2eHEPAbLHBIX KOIPhuyueHmos Koppenayuu
uccnedyemvlx IKOHOMU4eCcKux noxasamenetl ¢ 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 00pa3oM, HOBEPUTENLHBIE MHTEPBAILI ¢ HAAEKHOCTBIO y=0,95 s BceX 3HAYMMBIX
MAPHBIX TeHEPATBHBIX KOY(PPUIIMEHTOB KOPPEIALMHU BBITJIAAAT CIIEAYIOUIAM 00pa3oMm:
P(0,19727< pyax1o0 < 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

1o nony4eHHBIM AAHHBIM MOYXHO CAENIATh CIEAYIOLIUE BbIBOBI:

1. 3HauuMMble MpsiMble B3aUMOCBS3U OOHAPYKEHBI MEXIY H3y4aeMbIM IPU3HAKOM Y 3-
pEeHTa0ENbHOCTh W (DAaKTOPHBIM MpH3HAKOM Xi10 — (OHI0O0TIAYa, a TaKXKe MEXIY
(bakTOpHBIMU TpU3HAKaMU Xs — YAedIbHbIH Bec pabouumx B coctase I m X7 —
KOA(QQUIIUEHT CMEHHOCTH 000y I0BaHMUS.

2. OOpaTHble 3HaYMMBbIe B3aUMOCBSA3U HAOMIONAIOTCS MEXIY (PAaKTOPHBIM IMPU3HAKOM X15 —
000paunBaeMOCTh HOPMHUPYEMBIX OOOPOTHBIX CPEACTB M H3y4aeMbIM NpU3HAKOM Y 3-



PEHTa0ETBLHOCTh; MEKIY (PaKTOPHBIM MPU3HAKOM X15 M X5 - YACIBHBIM BECOM PabOUHX
B coctase [IIIII; a takke Mexay (GakTopHbIM mpu3zHakoM Xis U X7 - Koddduuuenrom
CMEHHOCTH 000pYJIOBaHUSI.

3. O TecHOTE CBS3M MOXXHO CYAMTH IO HMPUOIMKEHHOCTH KOA(PPHUIIMEHTa KOPPEISAIHUU TI0
a0CoIOTHOMY 3Ha4yeHHIO K eauHuie. Hambonee TecHas cBsi3p HaOMIOZaeTCd MEXIY
ylaenbHbIM BecoM pabouux B cocraBe IIIIII m oGopaunBaeMOCTBIO HOPMHUPYEMBIX
000poTHBIX cpencTB. OO0 3TOM CBSA3M MOXKHO CKa3aTh, 4To oHa ymepenHas (0,5<r[<0,7) , B
TO K€ BPEMs, OCTAJIbHBIC 3HAYUMBIC CBSI3U SIBISIFOTCS cnadbivu (0,3<r|<0,5).

1.2 Pacuét yacTHBIX K03()(HUIIUEHTOB KOPPEISIIHH.

CpaBHeHUE YaCTHBIX U MapHBIX KO3(PPUIIMEHTOB KOPPENIALIUN

YactHble KO3((ULIMEHTHl KOPPEISALUN XapaKTepU3YIOT B3aUMOCBS3b MEXIY JABYMS
BBIODAaHHBIMU TIEPEMEHHBIMU TPU HCKIIOYEHUM BJIMSHUS OCTaJbHBIX I[OKa3zarene (T.e.
XapaKTEePU3YIOT «UUCTYIO» CBS3b TOJIBKO MEXIY 3THMHU MPU3HAKAMM) U BaXKHBI JJI1 IOHUMaHUS
B3aUMO/ICHICTBUSL BCEro KOMIUIEKCA IMOKa3aTesed, T.K. MO3BOJSIOT ONPENEeIUTh MEXaHHU3Mbl
YCUJICHUS-0CNIa0JIeHUs BIMSHUS IEPEMEHHBIX JPYT Ha Apyra.

Yactaeiii ko duitueHt (K-2)-ro nopska Mex 1y epeMeHHbIME, HarlpuMep, Mexy Y u X1,
paBeH:

R12

N, 1 x,%,x, = Ni2/345 = — \/W
117322

rae Rij— anredpanyeckoe IOMOTHEHHE AIIEMEHTA [
Rij =(-1)" - Mj

Mij — MUHOp BJIeMeHTa ljj KOppeslMOHHOM Marpuilbl R, T.e. ompenenurens mMaTpuibl Ha 1
MEHBIIIETO TIOPS/IKA, TOTy4eHHOH U3 R myTéM BBIYEPKUBAHUS i-if CTPOKH U J-TO CTOJIOIA.
Cdopmuposas B B Excel cooTBeTCTBYIOIME MAaTPHIIBI Pa3MEPHOCTH (k-1)x(k-1) (B namrem
cinydae 4x4), HailieM C TOMOIIBIO BCTPOCHHON (DYHKITUU ONIPEACIUTEN STUX MATPHII : yKa3aB B
KayecTBE MacCHBa COOTBETCTBYIOIIYIO MAaTPUILy IEPEMEHHBIX.

Bocnonp3oBaBmuck 370l GYHKIIUEH, TOTydaeM:

KOPPESIMOHHON MaTpullsl R,  paBHOe

Tabnuya 7
Aneebpauueckue 0ONOIHEeHUS. KOPPETAYUOHHOU MAMPULDLL
Ri | 0,48252 Ri2 | -(0,02028) R4 | -0,00952
R2, | 0,55534 Riz | -0,04886 Rzs | -(-0,30082)
Ras | 0,42276 Ris | -(0,22887) Ras | -(-0,10839)
R44 | 0,45305 Ris | 0,12790 Rss | 0,08093
Rss | 0,58563 Ros | -(0,09779) Ras | -(0,04340)

Paccuntaem uactHbie KOI(D(OUIIMEHTHI KOPPENSIIMU C MOMOINBIO (GOpMya W 3aHeceM 3TO B
Tabnuiy.

_ Ris _ Ry
r13/245 - [ r14/235 - [
R11R33 . R11R44 .
r _ R15 r _ R23
15/234 — 23/145 —
R,R R,,R
55 22733 .

) ; HUT.I
Tabnuya 8
Mampuya 66100pouHbIX YACMHBIX KOIDDUYUEHMOE KOPPENAYUU UCCTIeOYeMbIX IKOHOMUYECKUX

nokazamerei

Y3 X5 X7 X10 X15

Ys 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 IOJYYEHHBIX YacCTHBIX KOA(P(PUIUEHTOB

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 HamieM ciiydae |=3, nanpumep Prx,1x:XsXs, ),

a N — KOJIMYECTBO HAOIIOACHUM.

[TocTpoum matpuily HaOIr0JaeMbIX 3HaU€HUH t-CTaTUCTUK JUIsl BCeX KOAPHUIUEHTOB  [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 peyIoKeHHOE MEHIO BEpOATHOCTh  0=0,05 u 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
6ombiie KputTuaeckoro ty,=2,014103359 no Moay:mro A7 4acTHBIX KOY(PPHUIIMEHTOB KOPPEIALNN
PxsXis/vX;X10 M PYX10/XsX7X1s

CrnenoBarenbHO, THUIOTE3a O PABEHCTBE HYMIO JTHX KO3()PUIMEHTOB OTBepraercs c
BEPOSTHOCTHIO OMOKH, paBHOit 0,05, T.e. cooTBeTCTBYOMINE KOAPDUITUECHTH 3HAYNMBI.

Jliia octanbHBIX KOA(h(UIMEHTOB HAOM0aeMO€e 3HaYeHHe [-CTaTUCTUKU MEHbIIE KPUTUYECKOTO

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 MOXXHO 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. Ecnu COOTBETCTBYIOIIUN KOAPPHUIHUEHT |I|> I, TO OH CUMTACTCS
3HAYUMBIM.
OTMeTHM B MaTpHIlE YaCTHBIX KOI(D(DUIIMEHTOB KOPPETSAIUN 3HAUNMBbIE.

Tabnuya 10
Mampuya yacmuvix Ko3gduyuenmos Kopperayuu uccieoyemvix Hokazamenel ¢ 8vbl0eieHuem
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:

pmingpgpmax

ANrOpUTM MOCTPOEHHUS WHTEPBAJIBHOM OLIEHKH JJIs YaCTHOIO TE€HEpabHOro Kold(¢uiueHTa
KOPPEJISILIMY TAKOW K€, KaK U I [TIAPHOT0; €IMHCTBEHHOE OTINYHE 3aKI0YaeTCs B pacuére AZ

t
A =7
AJn—1-3
)
rae | — mopsmok yactHOro KOA(pQHIMEHTa KOPPEIALNH, COBIMAJAIONIANA € KOJHYECTBOM

(UKCHUPYEMBIX TIEPEMEHHBIX CAyYalHBIX BEIUYMH (B HameM ciydae |1=3), a N — KOJIU4ecTBO
HaOJIFOIEHU.

t
AZ =t 1959964 —0,29548
Jn-1-3 ./50-3-3
- ) ~ ) 5 AZ =0,29548
OCTpOI/IM C HAAC)KHOCTBIO y—0,95 ncC y‘leTOM HANIACHHOI'O I[OBCpI/ITeJ'IBHBIG

MHTEPBAJIbI U1 BCEX 3HAYMMBIX YACTHBIX KOA(P(OUIMEHTOB KOPPENALHHU, MOJIYUYEHHBIX HaMHU.
Pacuérel npencraBum B Buae Tabmubl 11.

Tabnuya 11
Pacuém oosepumenvhvix unHmepeanos 0/ YaCMHbBIX 2eHePAbHbIX KO3(phuyuenmos Koppenayuu
uccnedyemvlx IKOHOMU4eCkux nokasamenetl ¢ Haoéxcnocmoio 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 o00pa3om, JOBEpHUTEIbHbIE HHTEPBaIbl ¢ Haa&kHOCTBIO y=0,95 g BceX 3HAYMMBIX

YaCTHBIX FeHEPATLHBIX KOA(P(GHUIIMEHTOB KOPPEISIIUH BBITIISIAT CISAYIOIINAM 00pa3oM:

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

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

Teneppr mocTpouM TabIMIly CpaBHEHHUS BHIOOPOYHBIX TMAPHBIX U YACTHBIX KOA(PPHUIIMEHTOB

KOPPETSAIUH TSl BCEX EPEMEHHBIX.

CpaBHeHHE MApHBIX U YACTHBIX KOAPPHUIIMEHTOB UTPAET BAXKHYIO POJIb B BHISIBIICHUU MEXaHU3MOB

BO3JICHCTBUS TIEPEMEHHBIX JAPYT Ha JIpyTa.

Takum 00pa3oM, ecnu OKa3bIBAeTCs, YTO MApPHBIM KOAPGOUIUEHT KOPPEISAIUH MEXKIY IBYMS

MIEPEMEHHBIMH TI0 MOJIYJTIO 60./1blte COOTBETCTBYIOIIETO YaCTHOTO, TO  OCTAJIbHBIC TIEpEMEHHbBIC

ycunueaiom CBSI3b MEXIy OSTUMHU JIByMsl mpu3HakaMd. COOTBETCTBEHHO, €CIIM MMapHBIN

KOO (GUIIMEHT KOPPENSIUA MEXIY ABYMS MEPEMEHHBIMU MO aOCONIOTHON BEIMYMHE MEHbIIE

YaCTHOTO, TO  OCTalIbHBIC MIPU3HAKU OCTAOISIOT CBA3h MKy PACCMATPHUBAEMBIMH 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
MOJeJb, TaK KaK MapHbIi K03(pPUIHEHT 0 aGCOMOTHOMY 3HAaUEHUIO OOJIbIlIe YACTHOTO.

3. s cBsazu pentadbenbHocTr (Y) ¢ yaenbHBIM BecoMm pabouunx B cocrase [T (Xs), a
TakKe pPEHTA0eNbHOCTH U KOX(PQHUIMEeHTa CcMeHHOCcTH oOopynoBanus (X7) xapakTepHa
CleyIomias CUTyalus: 00€ CBSI3U HE3HAUMMBI, SBIAIOTCS MPSAMBIMHU, BO3JACUCTBUE APYTUX
MIEPEeMEHHBIX 3HAUYUTEJIBHO YCUIIMBAET 3TH B3aUMOCBSI3U.

4. Tlapubii k03O PHUIIMEHT KOppeIssuuHU ISl CBA3M Xs5X7 3HAYMM, HO €r0 YacCTHBIN
KO3 (GUIIMEHT HE3HAYuM, TO €CTh 3HAYMMOCThb 3TOM MPSIMON KOPPENSLMOHHOW CBSI3U HE
MOATBEpANIIack. B Toxke Bpemsi, ee YCHIIMBAIOT MEepEMEHHbIE, BKIIOYCHHbBIE B KOPPEIALIUOHHYIO
MOJIENb.

5. AHaIOTHYHAs CHUTyallUs MPOUCXOAUT CO CBS3SIMHU penrabenbHocTH (YY) ¢©
000pauyMBaEMOCTEI0 HOPMHUPYEMBIX OOOPOTHBIX cpelncTB (Xi15) U Kod(dduimeHta cMeHHOCTH
oOopynoBanus (X7) Taxke ¢ 000paunBaeMOCTbI0 HOPMUPYEMBIX OOOPOTHBIX CPEJICTB: MapHBIN
KO3 (GUIIMEHT 3HaYMM, B3aUMOCBSI3U OOpaTHBIC, M UX YCUIUBAET MEPEMEHHbIC, BKIIOUCHHBIE B
MOJIENb.

6. EnuHcTBeHHass oOpaTHas B3aWMOCBSI3b, KOTOpash OCIA0NAeTCs  OCTaJIbHBIMHU
NEPEMEHHBIMH — 3TO CBS3b MEXKJIY KOI(PHUIMEHTOM CMEHHOCTH o0opynoBaHus (X7) H
dbonmootaaueii (X10), Tak Kak 3HAUEHUE YACTHOTO KOIPPHUIIMEHTA TPEBHIIIIACT 3HAYCHHE 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 IOKA3aTeseH.

BbluncnuM  TO4YeyHBIE  OIEHKH  MHOXKECTBEHHBIX  KOI((HUIMEHTOB  KOPPEISAIUH.
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 KOPPENSINH, MOTOMY OCTaJOCh BBIYUCIHUTH TOJBKO OMNPENENIUTENb CaMOM
KOPPEJSILIMOHHON MaTPHULBL.

UtoObl HaWTH OMNpeAeauTeNh KOPPEJIALMOHHON MaTpHIlbl, BOCIOJIb3yeMCS BCTPOEHHOM
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 MIEPEMEHHBIX, BKIIIOUEHHBIX B KOPPEISIIHOHHYIO MOJETIb.
CootserctBenHo  (1- R%j}) MOKa3bIBaeT JOIIO OCTATOYHOM JMCIIEpPCHM NaHHOM cilydaiHOi
BEJIMYMHBI, OOYCIIOBJICHHYIO BIHMSHUEM JIPYIMX, HE BKIIOUEHHBIX B HCCICIYyEeMYIO MOJENb
(hakTopoB.

MHoxecTBeHHbIEe K03(D(PULIMEHTHI 1eTepMUHALINN TIOTYYAIOTCsl BO3BEACHUEM COOTBETCTBYIOLINX
MHO>KECTBEHHBIX KO3((UIIMEHTOB KOppeJALUU B KBajpart (Tad. 13).

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

IIpoBepka 3HAUUMOCTH, T.€. TUIIOTE3bl O PABEHCTBE HYIIIO COOTBETCTBYIOLIETO MHOXECTBEHHOI'O
KO3 pUIIMEHTa KOPPENALUH, OCYLLIECTBIIAETCS C OMOILBIO CTATUCTHKU!

rzi/{...}
I

Ha6% 2
1_ri/{...
n—1-1



riae | — mopsimok MHOKEeCTBEHHOTO KOA((UIIMEHTa KOPPENISALUH, COBIAJAIONINN C KOJINYECTBOM
(HUKCHpPYeMBbIX TIEPEMEHHBIX CIy4ailHBIX BeNMYMH (B HameM ciy4ae |=4, Hampumep,

Y/ XsX7X10%1s ), a N — KOJMYECTBO HAOIIOACHHUIA.
[Ipoussens pacuérsl, nosyuum (tad.13).
Jlist oripeniesnieHust 3HaYMMOCTH MHOKECTBEHHBIX KO3()(DUITUEHTOB KOPPEISIIUU U IeTePMUHALINN
HY)XHO HaliTH KpUTHYECKOE 3HaUeHue F-pacnpeneneHust Uit 3aJaHHOTO YPOBHS 3HAYUMOCTH 0 U
YHCIIa cTeneHeit cBo0o bl uncaurens vi=| u 3namenarens vo=n-I-1.
st ompenenenust  F, MOKHO BOCTIONB30BaThCs BCTpOeHHOH pyHKImer Excel:
BBE/IS1 B ITPEIOKEHHOE MEHIO BEpOsATHOCTh  0=0,05 u uuciio creneneit ceodoapr  vi=l=4 wu
v2=n-1-1=50-4-1=45.
Mo>xHo HaiiTu 3HaueHus F, 1o Tabmuuam MaTeMaTU4ecKOM CTaTUCTHUKH.
[Tomygaem  F,,(0,05; 4; 45)= 2,578739184.

Tabnuya 13

MHnoowcecmsennvie Kod(puyuenmol  Koppenyuu U - OemepMUHAYUU  UCCLEOYEeMbIX
nokasamereli ¢ 8bl0eNeHUeM 3HAYUMBIX KOIPPuyueHmos

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

Mnoorcecmeennniii 3nauenue cmamucmuku

Mnuoowcecmeennbiii K03 puyuenm F 1a61

Koaghhuyuenm koppenayuu | demepmuHayuu

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 HYJIO COOTBETCTBYIOIIETO MHOKECTBEHHOTO
ko3(pduimenTta KOppeISUH OTBEPraercs ¢ BEpPOSATHOCThIO omuOku, paBHoW 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, MOKazaTelb Y — peHTa0eIbHOCTh MMEET
YMEpPEHHYIO CBSI3b C MHOTOMEPHBIM MacCHBOM (DaKTOPHBIX MPU3HAKOB Xs — YAETbHBIH BeC
pabounx B coctase [I1I1, X7— koaddumuent cmennoctu obopyaoanus, Xio- (HoHmooTHAYA
u  Xi5 — 000paynMBaeMOCTh HOPMHUPYEMBIX OOOPOTHBIX CPEACTB.  OJTO NAaET OCHOBAHHE IS
MIPOBEJICHUS JaJTbHEHIIIEr0 PErpecCCHOHHOTO aHAIM3A.

MHOXEeCTBEHHBIH KOAPPUIIUCHT JCTCPMHHAIIUN I’ZY/{,,}ZO,3221344 nmokaseiBaeT, uro 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% 107t AUCHIEPCUN  COOTBETCTBEHHO  0O0YCIIOBJIEHBI U3MEHEHUSAMU (DAKTOPHBIX
npu3HakoB. boyee TecHas CBSA3b ¢ APYrUMU MEpeMEHHBIMH HabMroAaeTcs y Xs U X15, y KOTOPBIX
41,10% u 44,15% nomm  pgucriepcud  OOYCIIOBIEHBI ~ M3MEHEHUSMU  OCTaJbHBIMU
paccMaTpuBaeMbIMH ITPU3HAKAMHU, @ OCTaNIbHOE (JaKTOpaMU, KOTOPhIE HE BKIFOYSHBI B U3Y4aeMYIO
MO/IENb.

2. Amnanu3 5KOHOMHYECKUX MOKa3aTesel NesTeIbHOCTH NPEANPUSATHH MAITHHOCTPOCHUS
3HaueHusi IMOKazareled IMPOU3BOACTBEHHO-XO3AWCTBEHHON JIE€ATENBHOCTH  IPEIIPUITHN
MAaIIMHOCTPOEHUS IPUBEJCHBI B TabnIuLe
PaccmarpuBarorcs caeayromue noKa3aTeu:

Y1 - IpOU3BOUTENBHOCTD TPYAQ;




Y2 - HHJIEKC CHUKEHUSI Ce0ECTOMMOCTH MPOIYKIUH;

Y 3- peHTa0enbHOCTE;

X4 - TPYIOEMKOCTh €MHHIIBI TIPOAYKIUY;

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.



Tabnuya 14

Ner/m | Y1 Y2 Y3 X4 Xs Xe X7 Xs Xo X1 | Xu X12 Xi3 X4 X15 X16 X1z

1 9,26 204,2 113,26 (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 |0,39 |1,3 |23935 |186,1 |50391 |7,8 92,88 | 14,76 | 18,39
3 12,11 | 2226 |13,72 |0,19 | 0,68 |04 144 |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 |05 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 |9,9 162,3 | 12,6 |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 |45 88,56 11,52 | 21,92
8 9,12 |565 |2339 |0,26 |0,71 [044 |127 (1,7 |0,09 |1,89 |7801 |37,02 14903 | 4,88 | 101,16 [8,28 |19,52
9 5,88 52,6 1468 | 049 |[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 53,2 13,99 0,37 |0,68 |033 |1,13 |0,82 |0,42 |1,96 |10811 | 45,44 19459 | 3,56 128,52 | 11,52 | 25,68
12 5,49 30,1 9,68 043 |0,74 |0,25 |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 |0,72 {002 |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 |006 |[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 (0,32 |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 | 158 |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 |0,21 |1,24 |0,68 |1,2 0,68 | 6462 59,92 11049 | 9,27 97,2 9 20,09
24 9,37 199,6 | 14,19 |0,23 |0,79 | 0,47 |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 | 4,69 105,12 | 14,76 | 14,42
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27 |5,68 90,8 7,99 0,41 (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 |1,22 0,03 |0,32 |262 |9185 36,96 17016 | 4,02 85,32 20,52 | 19,35
30 |8,16 1195 (1454 10,29 |0,78 |04 1,28 | 0,99 (0,89 |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 | 154 |6265 17,16 11237 | 2,74 153 24,84 | 30,53
32 (6,48 48,4 12,08 (0,36 |0,75 | 064 |1,27 |057 |0,32 |225 |8810 27,29 17306 | 3,1 107,64 | 11,16 | 17,98
33 |10,44 |173,5 | 9,49 023 (071 |042 (151 |122 |054 |107 |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 |0,65 | 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 |1,43 |081 |0,24 |1,31 |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 |1 059 |1,12 | 32625 |391,27 | 7888 11,99 |84,6 5,4 17,26
38 |9,02 2648 10,94 |002 |0,74 |042 (1,35 |[1,14 |05 |1,16 |31160 | 258,62 |58947 |8,3 85,32 6,12 18,83
39 | 13,28 |526,6 |9,87 0,18 |0,75 |032 |1,41 189 |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 |033 |1,47 |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 |029 135 |09 |0,39 |1,24 |6391 37,21 11688 | 5,82 85,32 7,92 14,63
42 16,69 S1,7 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 19,42 51,6 13,22 | 0,24 | 0,7 0,56 |12 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 10,31 |066 |042 |115 |116 |01 1,84 | 11085 | 45,63 20193 | 4,12 138,24 | 13,68 | 26,44
45 15,39 48,3 7,11 042 |069 [026 109 054 |0,68 |1,22 |9484 48,41 20122 |51 156,96 | 16,56 | 22,26
46 | 5,61 15 2249 (051 (0,71 (0,16 |1,26 |1,23 |0,87 |1,72 |3967 13,58 7612 3,49 137,52 | 14,76 | 19,13
47 15,59 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 | 15,25 |0,37 |065 |031 |1,15 |116 |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 |0,08 1,87 (444 (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  DOxomomempuueckue memoovl UCCIE008AHUSA COYUAILHO-IKOHOMUUECKUX NPOYECCO8

Bormpockr uist 00Ccyk neHus:

1. TeopeTnueckne OCHOBBI IPOTHO3WPOBAHUS X COLUAIBHO-3KOHOMMUYECKUX IPOLIECCOB
JlexoMIO3ULIMsI BpEMEHHOTO psAJia: TPEH, IMKINYECKask COCTABIIAIOIIAsA, CE30HHOCTD, CllydaiiHas
KOMIIOHEHTA.

2. MopgenupoBaHue CIy4alHOW KOMIIOHEHTHI BPEMEHHOTO psima: MeTojojorus boxca-
Jxenkunca ARIMA CranuonapHocTs. EMuHUYHBIN KOPEHb.

3. Cratuctuka Jluku-dymiepa. AIropuT™ noado0opa MoeId BPEMEHHOTO Psiia.

4. Monenn ARCH u GARCH.

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

6. ABTOperpeccHoHHasi MOJIENIb TPU HAJWMYUU aBTOKOPpEIAIUU OmMOOK. OleHHBaHUE.
TecTrl Ha Hamuuuu aBToKOppensaiuu (Tect Japouna).

7. VHTerpanbHble HHIUKATOPBL. MeTOAbl MOCTPOCHHUSI MHTETPAIbHBIX HHIUKATOPOB

[IpumepHBbIe 3anaHM:

1. Tlo manHBIM TaOIUIEI TPEOYyETCS:
a) MMPOBECTH CTIIA)KUBAaHUE BPEMEHHOTO PsIZia, HCTIOB3Ys
- MATUWICHHYIO MPOCTYIO CKOJIB3SIIYIO CPEIHIOTO;
- MATUWICHHYIO B3BEIICHHYIO CKOJB3SIIYI0 CPEIHIOK (BBIpaBHUBAHWE MPOBOIHUTH IO
MIOJITHOMY BTOPOTO TOPSIKA);
0) BOCCTAaHOBUTH MOCIIEAHHUE MOTEPSHHBIE YPOBHHU.

t 1 2 3 4 5 6 Il 8 9 10 11
yt 1153|173 181|173 189 | 176 | 209 | 169 | 17.8 | 189 | 19.2

2. Ilo manHbIM TaOIUIIEI TPEOyETCS:

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

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

0) paccuuTaiire ko3P PuLHeHTHI TUHEHHOro TpeHaa Y, = a, +a,t . Ha ocHOBe nosydeHHo

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

3. B tabaure npeacraBieHsl JaHHbIE 00 00beMe 3kcniopta Poccutickoit Denepanuu (MIIp.
noiut., uensl @ongosoi O6mepoccutickoit oupxu (OOB))

OOBeM sKcIopTa Mo KBapTajiam, MIIp.I. J0JII.
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) MPOBEANTE aHAJIU3 KOMIOHEHTHOTO COCTaBa BPEMEHHOT'O ps/a;
0) paccuuTaiite olleHKH K03(h(HUIIMEHTOB CE30HHOCTH;



B) MCHONB3YSl TPEHA-CE30HHYI0 MOJENb, OCHOBAaHHYI0O Ha OSKCIOHEHIUAJIbHOM
CriIaXMBaHUM,  paccuuTaiiTe IPOTHO3HOE 3HaYeHHe nokaszarens B 1 kBaprane 1981 r.
I') OLICHUTE aJICKBaTHOCTb MO/IEIIH.

4. B tabmune mpeacTaBlICHbl TaHHbIE O JAWHAMHKE CPEJHEMECSYHBIX KOTHPOBKAX
JIoHIOHCKOM OMpPXKU METAJIOB HAa CBUHEL], J0JI. 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

[To nanHBIM TaOIUIIEI 11O TIEPBEIM 23 TOUKAM TpeOyeTCsi MOCTPOUTH:

a) MOCTPOUTH NOJUHOMHUAJIbHBIE MO bpayHa HylleBOro, IepBOro U BTOPOTO MOPSIIKOB —
MOJIEST MHOTOKPATHOTO CIUIayKUBaHUs ¢ MOCTOSIHHON 0=0,1. O1leHUTh aIeKBaTHOCTh MOJIENb;

0) MoIM(UIMPOBAHHYIO HA OCHOBE ABOJIIOIIMOHHOTO MOJXOJa MOJEINb JIMHEHHOTO pocTa
BbpayHa u caenaTh NporHO3 Ha OJIMH 1IAT BIIEPEN;

B) QJIallITUBHYIO CEJIEKTUBHYIO MOJIENb, COJIEPKAIyl0 B 6a30BOM Habope /IBE€ aJanTHBHbBIE
MOJIEJU, B KaueCTBE KpUTepus Juid 0TOOpa JIydlieil MoJienu B3sTh Kputepuil B;

T') aJafTUBHYIO THOPHIHYIO MOJENb, COACpPIKallyl0 B 0a30BOM Habope JBE aJanTHBHBIC
MOJIENH;

1) aJanTUBHYIO MOJEIb BPEMEHHOTO psJia, TEHEPUPYEMOTO aBTOPETPECCHOHHON CXEMOH C
npeindyromumu kod3puienTamu.

Cnenate NpPOrHO3 Ha OJMH IIAr BIEpE] M OLEHUTh TOYHOCTh MOJIENEH, CpaBHUBA
IIPOTHO3HOE 3HAYEHUE C UCTUHHBIM 3HaYE€HUEM YPOBHS psia Npu t=24 .

5. Ucnonwsys mannbie ¢ caiita POCCTATA Cratuctudyeckuid cOopHUK PermonanmpHas
cTaTUCTUKA) (cchlika Ha cailT https://rosstat.gov.ru/regional statistics ) TOCTpOUTh OOBEKTHBHBII
COCTaBHOM HWHJIIEKC Il M3MEpPEHHMS W CpPaBHEHUsSI KadyecTBAa >KU3HM PErMoHoB Poccuiickoii
Oenepauuu. s 4yero, mpexae BCEro, OLIGHUTE C AKCIEPTHOM TOYKH 3pPEHHS] HEOOXOAMMBIN
CIHMCOK IOKa3aTesiei, KOTOPhIe JOKHBI ObITh BKIIOYEHBI B MOJENb, 3aT€M COCTAaBbTE CIHCOK
CTaTHUCTUYECKH 3HAYMMBIX mokaszateneil. ComocraBpTe UMX W mNpoaHanusupyire. [locrne dyero
MPUCTYNANTE K MOCTPOSHUIO UHANKATOPOB. BriOepuTe Hanboiee 3HaYUMBINA U UHTEPIIPETUPYIHTE
ero.



[Tpunoxenue 2

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

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIMHU

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

[1K-1 CrtocoGHOCTh ACHTU(HHUIMPOBATE MPOOIEMBI B KOHKPETHBIX YCIOBHSIX IESTEIFHOCTH, HAXOAUTh IyTH UX PEHICHHUs, 0000IaTh CTATHCTUIECKUE
MaTepHajbl U Pe3ybTaThl HO3UTUBHBIX UCCIIEI0BAHUIN

3HaTh

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

WCIOJIb30BAHUS B Pa3IUYHBIX
YCIOBUSAX u cdepax
npodeccruoHaIbHON
NesITeNIbHOCTH;

Teopemuueckue 60npocwi:
1. OCHOBHBIE MOJIOKEHUSI MHOTOMEPHOT'O CTATUCTUYECKOTO aHAJIN3a, €T0 3a/1a4l U METO/IbI.
Pacnpenenenne renepanbHbIX COBOKYITHOCTEM.
Bunbl mapameTprudecKkux pacnpeneneHui.
XapakTepuCTUKHN T€HEPATIbHBIX COBOKYITHOCTEM.
CBs13b MEX1y IPU3HAKAMH B T€HEPATIbHON COBOKYITHOCTH.
MHoroMmepHass HOpMaJIbHO pacHpeesIeHHasi TEHEPAIbHAS] COBOKYITHOCTb.
Bri6opka u3 renepasibHONW COBOKYITHOCTH.
8. CraTucTudeckue MeTo bl TOUEYHOTO OLICHUBAHUS [1apaMETPOB MHOTOMEPHOU reHepaIbHOU
COBOKYITHOCTH.
9. /loBepuTenbHbIE NHTEPBAJIBL.
10.I'unoTe3sl 0 MapaMeTpax MHOTOMEPHON HOPMAJIBLHO pacipeaeieHHON NreHepalbHOW COBOKYITHOCTH.
11.OcHOBHBIE IOHATHUS KOPPEIALUOHHOTO aHAIN3a.
12. TpexmepHasi MOJeJIb KOPPEIAMOHHOTO 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 TTIaBHBIX (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 cTraTucTU4YECKUE TAHHBIC
DerepalibHOM CITY)KOBI TOCYTAPCTBEHHON CTATHCTUKUA O COCTOSIHMHM SKOHOMUKHA P® w/uiam ee pernoHoB
(ccpuika Ha caiT: https://rosstat.gov.ru):

— OIIpeIETUTE, KaKyl0 MOJIEIb JIy4Ille IOCTPOUTD JJIsl COCTaBJIEHUSI KPAaTKOCPOUYHOTO WIIH JI0JITOCPOYHOTO
IIPOrHO34;

— TIOCTPOMTE JOBEPUTETHHBIC HHTEPBAJIBI ISl CBOEH MOJIETH

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, 00001IeHUs
MaTepuagoB MU PE3yabTaTOB(2. OumEHUTE BO3MOXKHOCTh MPUMEHEHHS METOJa TJaBHBIX KOMIIOHEHT I MOCTPOEHUS 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  MOHSITUHHO-
KaTeropuaibHOIo u| 3adanus Ha pewenue 3a0ay u3z npogeccuoHaIbHOU 001acmu:
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 | OduinanbHas cTaTHCTHKA (CChLIKA Ha CalT CChUIKA Ha calT: https://rosstat.gov.ru).
penieHus, 000011eHN

MaTepuajioB U Pe3yJabTaTOB
MO3UTHBHBIX HCCIICJOBAHUI B
npodeccruoHaIbHON
JeSITEIIbHOCTH,

I1K-3 I'oToBHOCTB OpTraHnU30BaAThb SKCICPTHBLIC MCCIICAOBAHN, CAMOMY BBICTYIIUTH B POJIM SKCIICPTA 110 BOIIPOCAM HaquOﬁ CIICONaJIbHOCTH



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 6onpocwi:

1.Knaccudukanus psaoB cOIUaTbHO-9KOHOMUYECKOH TUHAMUKHN U OCHOBHBIE MTPaBHJIa WX TOCTPOCHHUS
2.BaxHelime XapakTepHCTUKH HW3MEHEHHS YpPOBHEW pSJIOB JWHAMUKH. PasjokeHHe BpPEMEHHOro psla Ha
KOMITOHEHTHI

3.CranuoHapHbie BpeMEHHBIE PSIJIbl U X OCHOBHBIE XapaKTEPHCTHKH

4.Metonbl TPOBEPKHU TUTIOTE3HI O CYIIECTBOBAHUH TPEHIA

5.Mopnenu kpuBbIX pocTa. MeToibl BHIOOpa KPUBBIX POCTa

6.CrinaxuBaHvue BpEMEHHOT'O psijia C MOMOIIIBIO CKOb3smmX cpeauunx. Dpdexr Cuymkoro-tOa

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

9.MojennpoBaHre Ce30HHBIX KOJIEOaHUH C UCTIONB30BaHNEM (DUKTUBHBIX TIEPEMEHHBIX

10. CriekTpasbHbIi aHaTIH3 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 CpeAHEero CTallHOHAPHBIX BPEMEHHBIX PSIIOB

17. KomOuHMpPOBAaHHBIE MOEIH CTAIIMOHAPHBIX BPEMEHHBIX PSIOB

18. Meron 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 skcreptr3. OCOOeHHOCTH IPHMEHEHHS SKCIIEPTHON METOIOJIOT U B TPOTHO3HPOBAHUI

23. Kpurepun aieKBaTHOCTH ¥ TOYHOCTH MOJIETH POrHO3HPYEMOTO Psijia.

24. Toyeynple alPUOPHBIE OIEHKH TOYHOCTH ITPOTHO3a

25. lnTepBanbHbIe alpHOPHBIE OLICHKH TOYHOCTH MPOrHO3a

26. AocTeprOpHOE OLICHUBAaHUE TOUHOCTH MIPOTHO3a U KauecTBA MOACIH

27. NaTerpanbHble MHANKATOPEL. MeTo bl MOCTPOEHHS MHTETPAJIbHBIX 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 misa tpéx nepemenHbix. CocTaBieHrne TaONMIBI IUIAaHA U PACIIOIOKEHHE SKCIEPHUMEHTAIBHBIX TOYEK B
(haKTOPHOM IPO-CTPAHCTBE KOJOBBIX (hPaKTOPOB.

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 IIaHUPOBAHUA 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 SKOHOMHMKH c
IIOMOIIIBIO MAaTEMATUYCCKUX
METOJIOB;

Ilpaxmuueckue 3a0anusi:
1. B Tabmuie npeacTaBieHbl JaHHBIE O KBApPTAILHOW JWHAMUKE MPHOBUIM KOMIAHHUU (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 0OBEKTHBHBIN COCTABHON WHAEKC ISl MU3MEPEHUS W
CpaBHEHUS KayecTBa )KM3HU peruoHoB PD, njis storo:

- OLIEHUTE C DKCIEPTHOM TOYKH 3peHHs] HEOOXOAMMBIH CIHUCOK MOKa3aTesied, KOTOpbIe IOJIKHBI ObITh
BKJIFOYEHBI B MO/IEJb;

— COCTaBbTE CIIMCOK CTATUCTUYECKH 3HAYMMBIX [TOKa3aTelel, CONIOCTABbTE UX U IPOAHAIU3UPYHTE;

— IOCTPOWTE UHIUKATOPHI;

— BeIOepHTE HanboJsee 3HAaUUMBbI U UHTEPIIPETUPYHTE €T0.

Bnaners

— HaBBIKAMH O00OCHOBaHHOTO
BBIOOpA u PUMEHECHHUS
MaTeMaTUIECKUX METOJIOB
IJIAaHUPOBaHUSI W 00pabOTKH
pe3yabTaToOB IKCTIEPTHBIX
uccieoBaHuii B o0jactu
YKOHOMUKH;

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

3adanus Ha pewenue 3a0a4 u3 NPogheccuoHaNbHOU 00IaAcCmU:
Onpenenure myTH, CHOCOOBI pelIeHHs 3aJad C HUCIOJIB30BAaHHMEM MaTeMaTUYecKOro armrmaparta,
BO3HUKAIOIIKX B X0Ji¢ Baiero Hay4HOTO HCCIIeI0BaHusI.




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

3aueT ¢ OLEHKOM [0 AUCLUUIIIMHE IMPOBOJUTCS 110 OKOHYAHUHU U3YyYEHUS TUCHUIUIMHBL. OH
ABIISIETCS (POPMOIM UTOTOBOTO KOHTPOJISI 3HAHUHM M YMEHUN acCIMPAHTOB IO JTAHHOHN JAUCIUILINHE,
MIOJIyYEHHBIX Ha JIEKLIUAX, IPAKTUYECKUX 3aHATUAX U B IPOLIECCE CAMOCTOSITENIbHOM pabOThl.

[ToaroroBka acnupaHTa K 3a4€Ty ¢ OLIEHKOW BKJIIOYAET B ce0sl TpU FTamna:

— caMOCTOsTEIbHAs paboTa B TEUCHHE CEMECTPA;

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

— IIOATOTOBKA K OTBETY HA 3a4ETHBIE BOIIPOCHI.

PesyabTar 3adyera ¢ OlEHKOW BBbIPAkKAETCd OLEHKAMH «OTJIHYHO», «XOPOLIO»,
«Y/IOBJIETBOPUTEJILHOY, «HE 32a4TEHO».

OueHkn  «OTIMYHO»  3acCHyKUBaeT  aclupaHT, OOHApYKMBIIMA  BCECTOPOHHEE,
CHUCTEMATUYECKOe M TJIIyOOKOE 3HaHWE YYeOHO-TIPOTPaMMHOIO Marepuaia, yMEHHE CBOOOIHO
BBITIOJTHATE 33JIaHUs, TPEIYCMOTPEHHBIC MPOTrPAMMOM, YCBOMBIIHMA OCHOBHYIO W 3HAKOMBIH C
JOTIOJIHATEIBHOM JIMTEpaTypOd, PEKOMEHJIOBaHHOM mnporpaMMmoi. Kak mpaBuio, oneHka
«OTJIMYHO» BBICTABIIACTCS ACIHPAHTaM, YCBOWBIIMM B3aWMOCBS3b OCHOBHBIX ITOHSTHI
JTUCIHMIUIMHB B WX 3HAYCHHWH I MpuoOpeTaeMoi mpodeccru, MPOSBHBIIAM TBOPYCCKHE
CIOCOOHOCTH B IOHUMAaHHUH, U3JI0’KEHUU U HCTIOJIb30BAaHUH Yy4E€OHO-TIPOTPaMMHOI0 MaTepHara.

OIIEHKH «XOPOIIO» 3acIy)KWBAEeT acCHUpaHT, OOHAPYKMBIIHWH IOJHOE 3HAHWE Y4eOHO-
MIPOrpaMMHOTO MaTepHasa, YCIEIIHO BHIIOJHSIONINI IpeIyCMOTPEHHbIE B IPOTrpaMMe 3aJaHMs,
YCBOMBIIINI OCHOBHYIO JIUTEpPATypy, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpaBmiio, oleHka
«XOpOILIO» BBICTABIIAETCS CTYAEHTaM, IOKa3aBIIMM CHUCTEMATUYECKUH XapakTep 3HAHUM 0
JUCHMIUIMHE W CIIOCOOHBIM K UX CaMOCTOSITETbHOMY IOMOJHEHHIO U OOHOBJIEHHMIO B XOJ€
JManbHEHIIeH yaeOHOM paboThl M Mpo(hecCHOHATBLHOM IeATETLHOCTH.

OueHKH  «yAOBIETBOPUTENIBHO» 3aCIAyXKUBAaeT AaclUpaHT, OOHAPYKHUBIIMK 3HAHUS
OCHOBHOTO Y4€OHO-IIPOTPaMMHOTO MaTepuaia B 00beMe, He0OX0IMMOM IS aTbHEHIIeH yaeObt
U mpeacrosmeil paboThl MO CHENHATBbHOCTH, CIPABISIOUIUICS C BBINOJIHEHUEM 3aJaHHi,
NPEyCMOTPEHHBIX MNPOrpaMMO, 3HAKOMBIM C OCHOBHOM JIMTEPATypOil, pPEKOMEHIOBAHHOM
nporpaMmmoii. Kak mnpaBuio, oOIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS acClUpaHTaM,
JOTYCTUBILKUM TMOTPEIIHOCTA B OTBETE HA 3a4eTe C OLCHKOW, HO 00JajaronuM HeoOX0MMbIMU
3HAHUSIMH IS UX YCTPAHEHUS TOJI PYKOBOJICTBOM MPENO aBaTessl.

OneHka «He 3a4TE€HO» BBICTABIIAETCS aCHHUPAHTy, OOHAPYKMBIIEMY MPOOENbl B 3HAHUSAX
OCHOBHOTO Y4eOHO-TIpOrpaMMHOI0 MaTrepuala, JOMYCTHBIIEMY MNpPUHILHUIHUAIbHBIE OIIMOKH B
BBITIOJIHEHUH TPETYyCMOTPEHHBIX MporpaMMmoi 3amaHuil. Kak mpaBuio, olleHKa «HE 3a4TEHO»
CTaBUTCS acClUpaHTaM, KOTOpble HE MOTYT MPOJOJDKUTH OOY4YeHHE WM MPUCTYNHUTh K
podecCHOHANBHON JIeATENbHOCTH MO OKOHYAaHMHM By3a 0€3 JOMOJIHUTEIbHBIX 3aHSATHH 10
COOTBETCTBYIOIIEH AUCIUILTUHE.



