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BBEJEHUE

Lenp n3yyeHus NUCUUILUIMHBI « DKOHOMETPUKA) - MOArOTOBKA CHELUAIMCTOB, BIAICIOIINX CO-
BPEMEHHON METOO0JIOTHUEN 3KOHOMETPUUYECKUX MOJENICH NI aHaju3a U MOJEIUPOBAHMS ITOKa3are-
Jiel PBIHOYHON SKOHOMUKH.

VYuebHas aucuuiuiiHa «JKOHOMETpUKa» sBJsiercs 0a3oBoil i cnenuanbHoctH 38.03.01
DKOHOMUKA, (POPMUPYIOIICH HABBIKK BIIAJICHUS IKOHOMETPHUUYECKON METOMOJIOTHEH SKOHOMHCTOB
mo60ro npodus.

B coBpeMEeHHBIX yCIOBUSX HaBBIKM IIOCTPOCHHS M aHAIW3a 3KOHOMETPUYECKUX MOJENEH U
MIPOTHO30B SBJIAIOTCS HEMPEMEHHBIM YCIOBHEM MPHUHATHS OOOCHOBAaHHBIX YIPaBIEHYECKUX pellle-
HUH Ha OyIaylnuil nepuos pa3BUTHs. 3HaHHE SKOHOMETPUYECKONH METOJIOJIOTUU U YMEHHE ee IpruMe-
HATH T03BOJIsIET ()(PEKTUBHO OLIEHMBATH TEKYIIYI0 SKOHOMUYECKYIO U COLHUAIbHYIO CHUTYAIHIO,
CIPOTHO3UPOBATh €€ Pa3BUTUE B OyAylleM M ONpenenuTh Hanboyiee ONTHUMAllbHbIE MYTH PEIICHUS
pa3NUYHBIX 337249 B chepe SIKOHOMHUKH.

B pe3ynbTare 0ocBOEHUS JUCIUIUIMHBI y 00y4arouierocs JobkHa ObITh cpOpMUpOBaHA KOMITe-
TeHIMU OCHOBHOM MPpoQecCHOHAIBHON 00pa30BaTeIbHOM MPOrpaMMbI OaKkaiaBprara:

OIIK-3 | ciocoOHOCTBIO BHIOpaTh WHCTPYMEHTAIBHBIC CPEICTBA M1 00paOOTKH SKOHOMHYE-
CKUX JAHHBIX B COOTBETCTBUU C MOCTaBIECHHOW 3ajaueil, MPOaHaTU3UPOBATh PE3Yib-
TaThl PACUETOB U 0OOCHOBATH MMOTYYECHHBIE BHIBOBI

I1K-4 CIIOCOOHOCTBIO HAa OCHOBE OIMMCAHUS SIKOHOMUYECKHX IMpouecCCoOB U SIBJICHUI CTPOUTH
CTaHAAPTHBIC TCOPCTHYCCKUEC M OSKOHOMCTPHUYCCKHUEC MOACIIHU, aHAJIM3HUPOBATH U CO-
ACPKATCIIBHO HHTCPIIPETUPOBATH NOJTYUCHHBIC PE3YJILTAThI

Tpedyemasi moaAroToBKa: 3HAHHE OCHOB YKOHOMHYECKUX 3HAHUN, MAKPOIKOHOMMKH, BBICIICH
MaTEMaTHKHU U CTaTUCTUKHU.

Leap HACTOAIHUX METOAMYECKHUX YKA3aHUIl — 1aTh CTYJIEHTAaM BO3MOXXHOCTh yIIIYOUThH U 3a-
KpEenuTh MOJy4YeHHBIE Ha JISKIHSIX U MIPH CAMOCTOSATEIHLHOM W3YYCHUU TUCIUILIMHBI 3HAHHUSI, a TAK)Ke
HAy4YUTh UX MPUMEHSTh 3TU 3HAHHS Ha MPAKTUKE MMPHU PEIIeHUHU pa3INyYHbIX 3a/1a4 B chepe OGe3omac-
HocTH. [Ipeanaraempie METOMUECKUE YKA3aHUS aJIPECOBAHBI CTYACHTAM 3a0YHOTO M OYHO-3209HOTO
otnenenus BY3oB, o0yuarommxcs o cnernuansHocTr 38.03.01 DxoHOMUKA.

MCTO)II/ILIGCKI/IG YKa3zaHug COACPKAT 3aJJaHus 110 OCHOBHBIM TEMaM Kypca, MCTOAUYCCKUEC YKa-
3aHUS MO UX PELIEHUIO U MPUMEPHI PELIEHUs HEKOTOPBIX 3a/iad, TpeOOBaHUS K BBIIOJHEHHIO KOH-
TPOJBHON PaOOTEHI.

1. OcHoBHBIC TPEOOBAHMS K BHINIOJTHEHUIO KOHTPOJIbHON PadoThI
1.1 Boi0op BapuanTa padtoThbl

KontponbHast paboTa npeacTaBieHa B JIECATH BapHaHTaxX, HOMEp BapuaHTa OMpeAesseTcs Mo
nocJjiegHei nugpe B 3a4eTKE CTY/IEHTA.

[Ipuctynas K BBINOJIHEHUIO KOHTPOJBHOM pabOThl, HEOOXOJUMO O3HAKOMHUTHCS C COOTBET-
CTBYIOLIUMU DPA3IEIaMU IPOrPaMMbl Kypca U METOAUYECKUMHU YKa3aHWUSIMH, U3YUUTh JUTEPATYPY.
Oco0oe BHUMaHHE HYKHO OOpaTUTh HAa METOAbI MOCTPOEHUSI IKOHOMETPUUYECKUX MOJENEH, METO/IbI
OLICHKA WX KadecTBa M0 MUMEKIIHUMCS CTaTHCTHYECKUM JIaHHBIM, XapaKTEPHU3YIOUIUM H3y4aeMble
H9KOHOMMYECKHUE SIBJICHUS U ITPOLIECCHI.



1.2 TpeGoBanus N0 BHINOJHEHHIO PACUETHBIX 32JaHN KOHTPOJIbHOI padoThl

OO0mme TpeboBaHUA
1. KonrtponbHas paboTa JOKHA OBITH BHITIOJHEHA U MPEJCTABICHA B CPOK, YCTAHOBICHHBIN Tpe-

110/1aBATEJIEM.

2. B nayane paGoThl 10JKEeH OBITh YKa3aH HOMEp BapuaHTa paboThl. 3aJjauu HYKHO pemaTh B TOM
MOPSAJIKE, B KAKOM OHM JJaHbl B 33JJaHUH.

3. Pemenne 3amau criexyer CONPOBOXKAATH HEOOXOAUMBIMM (pOpMysIaMH, pa3BEpHYTBIMU pac-
4YEeTaMHU U NMOSICHEHUAMU. Eciin nMeeTcsi HECKOJIBKO METO0B pacueTa TOro WM MHOTO MOKa3arTe-
7151, HaI0 IPUMEHSITh HauboJiee MPOCTON U3 HUX, yKa3aB IPU 3TOM JPYyrUe CIIOCOObI peIeHHs..

4. Pemenue 3a1au ciaenyeT 10 BO3MOKHOCTH 0(OpMIIATh B BUJIE TaOJIUI U IPaUKOB.

5. B KoHIle penieHHs KaxkI0# 3a/la4yll HEOOXOAMMO YeTKO cOpMYIMPOBaTh BRIBOJBL be3 BhIBOAA
3a/1a4a CYUTACTCS] HEPELICHHOM.

6. Bce pacueTbl OTHOCUTENBHBIX TIOKA3aTeNeH HYKHO TPOU3BOANUTH C TIPUHATON B CTATUCTHKE TOY-
Hocthto 110 0,001, a mponenTs - 10 0,1.

7. CrpaHulbl paboOThl TOJKHBI OBITH IPOHYMEPOBAHbI, U UMETh JOCTATOYHO IIMPOKUE MOJSA IS
3aMeYaHuil PeLEeH3eHTa U UCIPaBICHUH (JOMOJHEHUI), BHOCUMBIX CTYIACHTOM I10C]E PELEeH3U-
pOBaHMsL.

8. B koHue paboThl ciieayeT NMPHUBECTU CIIMCOK HCIIOJIB30BAaHHOM JuTeparypbl. Pabora noimkHa
OBITH MMOJMTUCAHA CTYICHTOM C YKa3aHUEM JaThl €€ BHITOJHEHHS.

9. BrmonHeHHas paboTa coaeTcs Ha MPOBEPKY IMPETOAaBaTeIN0. Y TOBICTBOPUTEIHHO BHITIOIHEH-
Has paboTa OLEHUBAETCA Ha «3auTeHO». CTYICHTHI, MPEICTABUBIINE HAa MPOBEPKY HEYAOBIIE-
TBOPUTENIbHBIE PabO0THI, BHIMOIHSIIOT pabOTy 3aHOBO € YYETOM 3aMeuaHuil mperonaBatens. Ha
3a4eT JI0MYCKAIOTCS CTYAEHTHI C 3a4TEHHBIMU PA0OTaMHU.

IMopsinok oeHUBAHUSA
10. KontposnbHas paboTa OLIEHUBAETCS Ha «3aUTEHO» U «HE 3aYT€HO». MUHHMaJIbHOE KOJIUYECTBO
0aJI0B 3a KOHTPOJBbHYIO padoTy 32, MakcumanbHOe 48. 3a4TeHO CTAaBUTCS CTYIEHTY, €CIH OH
HabOpain 32 Gamna u Beime. [IpaBuiibHOE BHINTOMIHEHHE KXKIAOH 33/1a4H ¢ IOJPOOHBIMH BBIBOJAMU
OLIEHUBAETCS MaKCHUMAaJbHBIM KOJMYECTBOM OaJlIOB, pEHICHUE C HEJOYeTaMU MEHBIINM KOJIH-
gecTBOM Oa/IoB. 3a coboieHne TpedboBanuii kK opopmiteHnto qobasiseTcs 2 damia.

Kpurtepun oueHuBanus bannos Bcero
Mum. Makc.

3ananue 1 - IlapHas perpeccus 6 10
3aganue 2 — Henmuuelinas perpeccus 8 12
3amanue 3 - IlocTpoeHue TpeH A U aJalITUBHEIE METO/TbI 8 12
Samanne 4 - CtaTHCTUYECKUN aHAIN3 JUHAMUKH U CE30HHOCTH 10 14
Breimmonnenune TpeboBaHui K 0(hOPMIICHHIO 0 2
Hroro 32 48

1.3 MeToanyeckue yKa3aHusi 10 COAEPKAHUIO U 0OPMIIEHUIO KOHTPOJIBLHOH PadoThI

B xoze BbIOMHEHUS KOHTPOJIBHOM pabOThl CTYAECHT BBHIMOIHIET CaMOCTOSITENbHYIO padoTy,
MTOCBAIICHHYI0 MU3YYEHHIO W 3aKPEIUICHUIO KOHKPETHOI'O HAMPABIICHUS] TEOPUU U NMPAKTUKHA CTaTH-
CTMYECKOI'0 aHajM3a JAaHHBIX, YTO CIIOCOOCTBYET pEIICHHIO psAa BaXHEUIIMX 3a1ad oOydeHus, a
MMEHHO CUCTEMAaTU3aluM, 3aKPEIJICHUIO U PACIIMPEHUIO TEOPETUYECKUX 3HAHUM U IPAKTHYECKUX



HABBIKOB CTATUCTUYECKOr0 aHAIM3a, IPUMEHEHUE 3TUX 3HAHWM MPH PEelIeHHH KOHKPETHBIX pacyeT-
HBIX 3a/IaHHUH, paCCMaTPUBAEMbIX B KOHTPOJILHON paboTe.
CTpyKTypa KOHTPOJIbHOH padoThl

CtpyKTypa KOHTPOJIHHOU pabOTHI CIEAYIOIas:
1 TuTynbHBIN THCT

2 ConepxaHnue.

3 Pemenue pacyeTHBIX 3aJaHUM.

4 CycoK MCIOJIb30BAHHEIX HCTOYHHKOB.

TUTYJbHBIH JIUCT

Ha tuTyapHOM IUCTE AOKHBI OBITH YKa3aHbl MMs, GaMIIus, Kype, rpymnna, GaKkyabTeT,
Hanpasienue, npoduib u Homep BapuanTa (IIpunoxenue 1).

Coaepxxanue padoTbl

CoaepmaHHe BKJIIOYAa€T HAUMCHOBAHHEC BCCX pa3aciioB, IOAPA3ACJIOB U ITYHKTOB C YKa3aHHUCM
HOMCEpa CTpaHHIl, C KOTOPbIX OHU HAYMHAIOTCA.

Pemenue pacyeTHbIX 3aJaHU

OcHOBHas 4YacTb KOHTPOJIbHOH pPa0OTHI - peElIeHHE PaCYETHBIX SaI[aHI/Iﬁ IIOAKPCIITICHHOC
3
q)OpMy.HaMI/I, Ta6J'II/II_IaMI/I; 000CHOBAHHE CAMOCTOSITEIbHBIX BBIBOJOB U HpeﬂHOH(eHHﬁ.

3a Ka4ecTBO, MPABUIBHOCTH MPEACTABICHHBIX PacueTOB, 0OOCHOBAHHBIC PEIICHHS U PEKOMEH-
JIallHY, a TAK)KE 32 CBOCBPEMEHHOE M B COOTBETCTBYIOIIEM 00bEME BBIIOJIHEHHE KOHTPOJIBHOU pado-
THI HECET OTBETCTBEHHOCTH CTY/ICHT.

CnucoK HCIO0Jb30BAHHBIX HCTOYHHKOB

CHOucoK JUTEpaTyphl, COCTABISEMbIH CTYAEHTOM, JOJKEH BKIIIOYATh TOJIBKO HCTOYHHKH,
HEMOCPEJACTBEHHO UCIIOIB30BaHHBIE B KOHTPOIBHOU paboTe, T.€. T€, KOTOPbIE IIUTUPOBAIHCH, HA KO-
TOpBIE IeTANCh CCHUTKU WU €CIIA OHH MOCITYKHIIIM OCHOBOH A1 (POPMUPOBAHUS TOUKHU 3PEHUS CTY-
JIeHTA.

IIpaBuia opopmienus padoTsl

Pabora npencrasnsiercs K 3aliuTe B BUAE TEKCTa, K KOTOPOMY MpPENbsABIsAETCS psl TpeboBa-
HUH 110 0OPMIICHHUIO.

Odopmiierre TeKCTa KOHTPOJIBbHON PaOOTHI BHITIOTHIETCS B COOTBETCTBUU C TPEOOBAHUSIMH,
M3JI0KEHHBIMH B METOIMYECKHX YKazaHUsX - [IpaBmina opopmieHns yaeOHbIX pabOT CTYIEHTOB:
yuebHo-MeToaudeckoe mocooue / HookysHen. un-T (¢umn.) Kemepos. roc. yu-tTa ; coct.: . A. XKu-
o6unosa [u np.]; mox pen. M. A. XKubunosoii. — Hooky3uerk: HOU Keml'Y, 2018. — 104 ¢. Jlute-
parypa opopmisiercst B coorBercTBuu ¢ I'OCT.



2 3ajaHusi HA KOHTPOJIbHYI0 padoTy

3ananue 1. [lapnas perpeccus

1. Iloctpouts rpaduk — noe Koppeaayuu 1 CAeNaTh BEIBOJ O BUJIE MOJICIH.

2. Tloctpouts JuHeiHOE ypaBHEeHHe NapHOii perpeccun Y ot X.

3. Paccunrtath TMHEHHBIN KOAQOHUIMEHT MapHOH KOppensaunuu, Ko3Q(UIHEHT JeTepMUHALIN U

CpeIHIO omMOKy anmpokcumanuu. Cienarh BHIBOIBI.

4, OHGHI/ITB CTaTUCTUYCCKYIO 3HAYMMOCTBE IIapaMETPOB PETPECCUH U KOPPEIALUHU C IMOMOIIBIO

F -xpurepus ®umepa u {-kpurepus Creronenta. Crenats BHIBOIBL

5. Ha ogHoMm rpaduke mocTpouTh UCXOHbIE JaHHBIE U TEOPETUUYECKYIO MPAMYIO.

6. BoimosHuTs nporHo3 Y * npu nporHo3HoM 3HaueHuH X *, 3aJaHHOM B 331aHUH

7. OueHUTbh TOYHOCTH MPOTHO3a, PACCUNUTAB OLIMOKY MPOTHO3a U €0 JOBEPUTEIbHBINA HHTEPBA.

3AIAHUSA no Bapuantam

1. TypI/ICTI/I‘leCKaH KOMITaHUS ITpeIaracT MeCTta B roCTUHUIAX IMIPUMOPCKOTO KypopTa. Me-

HCIPKCPAa KOMIIAHUH MHTCPCCYCT, HACKOJIBKO BO3PACTACT NPUBJICKATCIIbHOCTh TOCTUHUIBI B 3aBU-

CHMOCTH OT €€ yaJeHHOCTH oT Tuishka. C 3Toii nenpto mo 10 roctuHuam ropoaa Obuia BEISICHEHA

cp€aHeroaoBas HAIOJHACMOCTb HOMCPOB U PACCTOAHHUC OT ILJIAXKA:

Paccrosaue, xm
% 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,7 0,8 0,9
Hamonnsemocts, %
v 95 96 90 89 90 83 85 80 78 75

K nynxry 6. 3uauenue X =0,75.

2. KommnaHu1o 110 IpoKaTy aBTOMOOMIIEH HHTEPECYET 3aBUCUMOCTh MEXIy TPOOETOM aBTO-

MOOWJIEH U CTOUMOCTBIO €KEMECIYHOTO O0CTyKUBaHUs. J1JIsI BBISCHEHHS XapaKTepa dTOU CBSI3U

66110 oToOpano 10 aBTromoOwMIIel. Pe3ynbrarel nccie10BaHUsS IPEICTABICHbI B TA0IHIIE:

[TpobGer, TbIC. KM, X 6 7 8 9 10 11 12 13 14 15
Cromvoets obenyikiba- | 44| g6 |45 | 20 | 19 | 21 | 26 | 23 | 30 | 32
Husg, gomi., Y

K mynkty 6. 3nauenne X =18.

3. TOpFOBHy HYXXHO BBIICHHUTB, KaK U3MCHACTCA KOJIMYCCTBO ITYUYKOB cajiaTa, MpoaaBaCMbIX

CKCIHCBHO B PO3HULY. NmeroTcs CIICAYIOIME CBEACHUSA O KOJIMYECTBE N LICHE!

IleHa, y.e. 3a equnuiry, X

30

31

25

26

22

24

16

12

10

KonunuectBo, ThIC./IEHD, Y

28

29

34

35

37

37

41

46

48

52

K nynxry 6. 3nauenne X =20.




4. KommaHnus, 3aHUMaloLIascs mpoJaxkeld paauoanmnaparypbl, yCTAaHOBUJIA HA BUJEOMAarHu-
To(OH onpeAeNeHHOW MoJeNnu 1ieHy, TuddepeHIpoBaHHY0 10 peruoHaM. Clenyromue 1aHHbIe
MOKAa3bIBAIOT LIEHbl HAa BHJIOMarHUTOPOH B 10 pa3muU4HBIX pEeruoHax U COOTBETCTBYIOIIEE UM

YHCIIO MPOAAK:

LleHa, y.e., X

5,5

6,0

6,5

6,0

50

5,6

4,5

5,0

44 [ 40

Ywucno nponax, mr., Y

420

380

350

400

440

380

450

420

460 500

K nyHkTy 6. 3Hauenne X =5,7.

5. HeKOTopaH KOMIIaHUs HCAABHO IIPOBECJIa PCKIAMHYIO KaMIIaHWIO B MarasmHax ¢ JEMOH-

CTpaHHeﬁ AHTHCCIITUYCCKUX KAY€CTB CBOCI'0 HOBOI'O MOIOLIETO CPEACTBA. ere3 10 HEACIIb KOM-

NaHUs pelmia MPOoaHATU3HPOBaTh 3(P(HEKTUBHOCTH TOrO BHJA PEKIAMbl, COMOCTAaBUB EXKEHE-

JebHBIE 00BEMBI MTPOJIAXK C pacXoJaMH Ha pekiiamy (ThiC. pyo.):

Pacxonsl Ha pexiamy, y.e., X

5

12

10

O6beM npogax, y.e., Y

72

76

78

70

68

80 | 82

65

62

90

K nmynkry 6. 3naueHue X" =7

6. ITo 10 oqHOPOAHBIM MPENNPHUATHIM UMEIOTCS JaHHBIE O KOJIUYeCcTBE pabouux c mpodec-

CHOHAJILHOU MOATOTOBKON U KOJIMYECTBE OPaKOBAHHOU MPOTYKIIUH:

KonnquTB(v) pa60q1/1xcn1v)0<becc140HaJIL- 10112114117 24128130135/ 40! 50
HOU TOJTrOTOBKO#, %, X
K =
OJIMYECTBO 6pa1;ZBz:1({Hon mpORYKWA, | 4o | 12 114112 110l10l 8] 9|66

K mynkty 6. 3nauenne X =27.

7. Ilpu uccnenoBaHUM TOJOBOTO J0XOJa M COEpEKEHUN HACENEHUS B CIIy4ailHOM TOpSJIKE

otobpano 10 uenosek. [TomydeHs! ciaeayromme JaHHbIE:

Hoxon, ThIC. y.e., X

15

6

9

3

20

11

14

10

12

14

CoGepexenus, y.e., Y

2000

200

500

500

2500

1800

1500

1500

1600

1800

K nynxty 6. 3nauenne X =17.

8. IlpoBeneH ompoc ciydaifHO BbIOpaHHBIX 10 CTYAEHTOB, MPOXKUBAIOUIMX B OOIICKUTHH
YHUBEPCUTETA, JUISI BBISBICHHUS 3aBUCUMOCTH MEXAY CPEIHHM OaljioM IO pe3yibTaTaM Hpeabl-
IOYLIEN CECCUM U YMCIIOM YacOB B HEZEII0, 3aTPAYEHHBIX CTYIEHTOM Ha CAaMOCTOSATEIbHYIO IOATO-

TOBKY:
Yucio yacos. X 25 22 19 15 15 30 20 30 10 17
Cpennuii 6ait, Y 4.6 43 3,8 3,8 42 43 3,8 4,0 3,1 3,9

K nynkty 6. 3Hauenne X =27.




9. Nmerotes nannble o 10 mpeanpusaTHsIM O IPOU3BOAUTEILHOCTH TpyAa U Kodhduirente
MeXaHHU3aIHu padoT:

Koadduuument mexanusza-

4 41 | 47 4 1 7
i pabor, %, X 36 0 56 | 5 60 55 | 6 6

HpOI/I3BO,I[I/ITeJ'IBHOCTB 28 30 31 33 34 37 38 40 41 43

Tpynaa, mr., Y

K nynkty 6. 3nauenne X =65.

10. IlpencraBieHbl JaHHbIE, XapaKTEPU3YIOLIHE 3aBUCUMOCTh MEXAY % JIUILHEro Beca U
KOJIMYECTBOM OOJIBHBIX IMA0ETOM IO paiioHy:

KomnnyecTBO OOJIBHEIX C 30 | 33 45 48 53 25 29 34 65 | 25 | 28
caxapHbIM auadetoMm, Y

JInmnwii Bec, % , X 65 | 60 | 70 77 80 | 50 | 45 66 | 90 | 40 | 48

K nmyHkry 6. 3nauenne X = 30.

3ananue 2. «HenuHeiiHasi perpeccusp)

[To mpeAnpHUsTHSM MPOMBIIUICHHOCTH PETHOHA MOJTy4YeHa HH(OPMAIIHS, XapaKTepHU3YIOIas
3aBUCUMOCTE 00Bema evinycka npodykyuu (Y, maun. pyo.) or od6vema Kanumano-
enoxcenuil (X, MiH. pyo.). Tpebyercs:

1. I XapakTepUCTUKN 3aBUCUMOCTH Y OT X MOCTPOUTH CIEYIOLIME MOJAEH (C MOMOIIBIO

rpau4ecKoro aHanu3a):
—JIMHENHHYI0, CTENEHHYI0, Mapadoiy, JorapupMUUEcKyr0, SKCIIOHEHTY.

2. OLCHUTH KaXIyI0 MOJIEIh, OTIPEICITHB:

— K03 HUIMEHT IeTepMUHAINH,

— F-xpurepuit ®umepa

— OMHUOKY anmpoKCUMAIIUH,

— KOO UIIUEHT ITACTUYHOCTH.

JlaTb HHTEpIPETALMIO PACCYMTAHHBIX XapaKTEPUCTHUK IS KAXK10M MOJEIIN.

3. CocTaBUTH CBO/IHYIO TAOJIUIy BEIYMCICHUH, 0OOCHOBAThH BHIOOD JTydIlEH MOENH.

4. PaccuutaTh MPOTHO3HBIE 3HAYCHHS PE3YIbTATUBHOTO MpH3HaKa Y, €CIIM MPOTHO3HOE 3Ha-
yeHue daxropa X yBennmuutcs Ha 20 % OTHOCHTEIEHO MAaKCUMAIIbHOTO 3HAYCHUSI.

3aaHus 10 BApUAHTAM

Bapmuanr 1
X 66 58 73 82 81 84 55 67 81 59
Y 133 107 145 162 163 170 104 132 159 116
Bapmuanr 2
X 72 52 73 74 76 79 54 68 73 64
Y 121 84 119 117 129 128 102 111 112 98




Bapuant 3

X 38 28 27 37 46 27 41 39 28 44
Y 69 52 46 63 73 48 67 62 47 67
Bapuanr 4
X 36 28 43 52 o1 o4 25 37 ol 29
Y 104 77 117 137 143 144 82 101 132 77
Bapuant 5
X 31 23 38 47 46 49 20 32 46 24
Y 38 26 40 45 o1 49 34 35 42 24
Bapuanr 6
X 33 17 23 17 36 25 39 20 13 12
Y 43 27 32 29 45 35 47 32 22 24
Bapmuant 7
X 36 28 43 52 51 54 25 37 51 29
Y 85 60 99 117 118 125 56 86 115 68
Bapuanr 8
X 17 22 10 7 12 21 14 7 20 3
Y 26 27 22 19 21 26 20 15 30 13
Bapuanr 9
X 12 4 18 27 26 29 1 13 26 5
Y 21 10 26 33 34 37 9 21 32 14
Bapuant 10
X 26 18 33 42 41 44 15 27 41 19
Y 43 28 51 62 63 67 26 43 61 33

Jlana BbIOOpKa AMHAMUKHU MTPOU3BOJICTBA MPOIYKIMHU (THIC. €11.) 3a 12 JeT Mo NpeanpusTuio

(Tabnwuma 1).

1) HpOBCCTI/I CTJIA)KUBAHUC BPEMCHHOI'O psga C IMOMOIIBIO TpquHCHHOﬁ CKOJIB3S11IeH CpCI[HCfI.

CI[GJ'IaTB BBIBOJbI O THIIC MOJCIIH.

2) TlocTpouTh MOJENb TEHACHIIMM BPEMEHHOTO psaa (¢ momorisio mogaoopa B Excel). Briopats
JYYIIYIO TI0 CKOPPEKTUPOBAHHOMY KOA(D(DHUITMEHTY NeTepMUHAIIMN, PACCUUTATh 3HAYCHUS IO

MOJIEIIH.

3) OreHUTh Ka4eCcTBO MOJENIHU (IO KOIPPHUIUCHTY JETEPMUHAIIMN, KPUTEPUIO MOBOPOTHBIX TO-
4eK, OlIMOKe anmpoKcuManuu, kputeputo Jlapouna-Yorcona, kputeputo RS). Cnenats BbIBO-

AbI O Ka4YCCTBC U BO3MOXKXHOCTH NPOTHO3UPOBAHHA 110 MOJCIIN.

3ananme 3. [locTpoeHue TPeHA0B. AJANITUBHbIE METO/AbI.




4) IMoctpouts mporuo3 Ha 2020 r. mo ayumieit mogenu (t* = 14).

5) Paccunrtarh aanTHBHYIO MOJIEb bpayna mis mapamerpos o = 0,5; 0,2; 0,8 mis kakaoi Moe-
JIM HAWTH CTaHJAPTHYIO OMHKOKY U BBIOpaTh Jrydiryto. [loctpouts mporHo3 mo moaenu Ha 2020
r.

Ta6muma 1. JlaHHBIE A1 aHAIW3a 110 BapuaHTaM

roj Bapuant

1 2 3 4 5 6 7 8 9 10

2007 20 25 200 115 105 38 240 102 15 200

2008 25 29 183 105 130 41 232 97 18 143

2009 27 27 153 95 150 42 214 89 15 140

2010 30 36 140 92 250 49 200 77 30 170

2011 29 48 107 84 242 64 230 81 35 250

2012 30 73 87 72 254 53 280 87 26 280

2013 35 68 68 57 275 47 300 94 34 340

2014 33 77 83 49 272 52 310 92 37 354

2015 40 78 85 46 262 51 330 100 44 370

2016 43 84 79 40 259 70 290 104 59 320

2017 42 87 80 35 330 92 237 87 64 250

2018 48 80 73 32 362 100 252 80 68 210

3ananue 4. [Iporao3upoBanne Ce30HHOCTH.

Jana BpIOOpKa 00BEMOB MPOJAK Pa3HBIX TOBAPOB IO OJTHOMY M3 Mara3uHoB 3a 12 mecsueB

(Tabnwuma 2).

1) Haiitu K03 PUITMEHTHI ABTOKOPPEIISAIUH CO cMeleHreM Ha 1,2,3,4 1 uX 3HaYUMOCTb C BEpO-
satHocThIO 0,95. CaenaTh BEIBOJIEL.

2) TlocTpouTh KOppenorpaMmmy.

3) IIpoBecTu criaKHBaHHE Psjia TPEXUWICHHBIMH CKOJIB3SIIUMU CPSAHUMU.

4) OrmpeaenuTb CKOPPEKTHPOBAHHYIO CE30HHYIO KOMIIOHEHTY. W HCKITIOUUTD ee U3 psija.

5) TlocTpouTh aAUTHBHYIO (MK MYJIBTUILTHKATHBHYIO) MOJIENIb BDEMEHHOT'O Psi/Ia.

6) OueHUTh Ka4eCTBO MOJENH MO KOI(DGHUIMEHTY JACTePMUHAIMN, OIMIMOKE alMPOKCUMALUH U
RS. Caenath BBIBOJIBI.

7) TlocTpouTh MPOTHO3 IO MOJIENU Ha (eBpallb CICTYIOIIETO ro/a.

Ta6muma 2 Jlanabie 11l aHAIM3a TI0 BApUAHTaM

MecsIT Ne gapuanma
1 2 3 4 5 6 7 8 9 10
1 52 79 74,4 107 84,1 112 32,8 46,7 13,3 35
2 52,1 78,2 73,2 108 82,6 111 32 46,1 12,5 33
3 57,3 78,6 74,3 111 83,8 112 32,8 45,7 12,7 34
4 56,5 82 79,9 110 87,5 117 34,7 49,7 17,2 38
5 56,1 81 78,7 109 87,3 116 34,1 47,4 15,9 36




6 56,2 82,3 79,7 112 | 881 | 116 | 342 | 478 16,1 38

7 61,3 87,1 84,1 | 117 93 122 | 37,5 52 20,5 42
8 60,9 86,3 843 | 116 | 923 | 121 | 358 | 501 19,2 40
9 60,5 85,5 854 | 117 | 936 | 121 | 357 | 498 19,9 41

10 654 | 924 | 893 | 122 | 994 | 126 | 40,1 | 546 | 239 45

11 65,6 90,6 896 | 121 | 972 | 125| 388 | 519 22,8 44

12 65 90,7 91 122 98 126 39 52,3 23,5 45

3. MeTonnquKne YKa3aHusd 110 BBINIOJTHCHHUIO KOHTpOJIbHOﬁ paﬁoTu

3.1 Tunosoi npumep «IlapHas perpeccus»

ITo JaHHBIM IPOBCACHHOI'O OIIPpOCa BOCbMU I'PYIIII CEeMEH M3BECTHEI JaHHBIC CBA3U pacxoJ10B
HACCJICHU HA MPOAYKTHI IIUTAHUA C YPOBHEM JOXOJ0B CCMbH.

Ta6muma 3. JlaHHBIE 1O JOXOJaM M pacxojiaM CeMeu

Pacxopl Ha IPOTYKTHI IIUTAHUS,
0,9 1,2 1,8 2,2 2,6 2,9 3,3 3,8
ThIC. pYO., Y

Jloxoasl ceMbH, ThIC. py0.. X 1,2 3,1 5,3 7,4 96 | 11,8 | 14,5 | 18,7

1) IMoctpouts rpaduk — nose Koppeaayuu v CAIATH BEIBOJ O BUIE MOJIEIIH.
2) Paccunrarth napamerpsl napHoii perpeccun Y ot X.

3) PaccunTarh JMHEWHBIH KOIPPUIMEHT MapHON KOppPEISHU, KO3DGDHUIUCHT ACTCPMUHALMHA H
CPeAHIOI0 OMMOKY anmpokcumanuu. Crenarb BEIBOIBI.

4) OueHHUTh CTATUCTUYCCKYIO 3HAYUMOCTh MapaMeTPOB PETPECCUU U KOPPEISIMU, a TAKKE BCErO
ypaBHeHHs ¢ momomblo F -kpurepus ®umepa u {-xpurepus Ctoionenta. CuenaTs BHIBOIBL.

5) Ha ogHOoM rpaduke mOCTPOUTH UCXOTHBIC JaHHBIC H TEOPETHUYCCKYIO MPSIMYIO.

6) Bsmonnuts nporuo3 Y * mpu npornozxHom 3HaueHun X *, paBHoM 110% oT MakcHMaIbHOTO

3HA4YCHMUA. OI_ICHI/ITB TOYHOCTb NIIPOTHO34, paCCUUTAB OIJ_II/I6Ky IPOTrHO3a U €TO ,Z[OBCpPITCJ'ILHLIfI
HUHTCpBAJI.

PEINEHME: IIpenmnonoxuM, 4To CBA3b MEXKIY JOXOJAMH CEMBU U PACXOJaMH Ha IPOIyK-
THI IUTaHUS JIMHEWHAs. /{151 mOATBEpKACHUS HAIIETO MPEAIOJIOKEHUS IOCTPOUM M0JIE KOpPEIIs-
LUH.
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Puc. 3.1 - TTose koppensuu

[To rpaduky BUIHO, YTO TOYKU BBICTPAUBAIOTCS B HEKOTOPYIO MPSAMYIO JIUHUIO.
s ynobcTBa qanbHEUITUX BBIYUCICHUI COCTaBUM Ta0nuiLy 4.

Tabmuia 4. Pabouas Tabiania

2
x| Y Y Yy Yy (v | A

2 3 4 5 6 7 8 9 10

1,2 0,9 1,08 1,44 0,81 | 1,038 | -0,138 0,0190 15,33

3,1 1,2 3,72 9,61 1,44 | 1,357 | -0,157 0,0246 13,08

5,3 1,8 9,54 | 28,09 | 324 | 1,726 | 0,074 0,0055 4,11

7,4 2,2 | 16,28 | 54,76 | 4,84 | 2,079 | 0,121 0,0146 5,50

9,6 26 | 2496 | 9216 | 6,76 | 2,449 | 0,151 0,0228 5,81

118 | 29 | 3422 | 139,24 | 8,41 | 2,818 | 0,082 0,0067 2,83

145 | 3,3 | 47,85 | 210,25 | 10,89 | 3,272 | 0,028 0,0008 0,85

| N o O B~ W DN |

18,7 | 3,8 | 71,06 | 349,69 | 14,44 | 3,978 | —0,178 0,0317 4,68

Hroro 71,6 | 18,7 | 208,71 | 885,24 | 50,83 | 18,717 | 0,017 0,1257 52,19

Cpennee
3HAYCHUE

8,95 | 2,34 | 26,09 | 110,66 | 6,35 2,34 - 0,0157 6,52

o 5,53 | 0,935 — — — - — — _

o’ 30,56 | 0,874 _ - _ _ _ _ _

Paccunraem mapameTpsl JMHEHHOrO ypaBHeHMs mapHoif perpeccun Y, =ad+ b-X. Hns

3TOr0 BOcmolib3yemcs Gpopmynamu (1.5):

o SOV(xY) X-y-X-y _26,09-8,95-2,34
o Y2 — %2 30,56

X

a=y-b-X=2,34-0,168-8,95=0,836.

=0,168:




Homyunmu ypasuenue: Yy, =0,836+0,168-x. T.e. ¢ yBennueHnem noxoxa cembH Ha

1000 py©6. pacxo/pl Ha MUTaHKUE YBETUIMBAIOTCS Ha 168 pyo.
Kak Obu10 yKazaHo BbIle, ypaBHEHUE JIMHEHHON perpeccuy BCET/ia JOMOIHIETCS MoKa3aTe-

JIeM TECHOTBI CBSI3U — JIMHEHHBIM KO3 (DUIIEHTOM KOPPEISIIH rxy

ro=h-2x =0,168- 5—53—0994
35

Gy 0,
bmuzocth ko3¢ dunnenTa Koppensanuu K 1 yka3plBaeT Ha TECHYIO JTUHEHHYIO CBSI3b MEXKIY
HpI/I3HaKaMI/I.

2
Koadduuuent nerepmunanuu ly = 0,987 MOKa3bIBAET, YTO YPABHEHUEM PETPECCUU OOBIC-

Hsercs 98,7% nucniepcuu pe3ynbTaTUBHOTO MPU3HAKA, & HA JIOJIO MPOYHUX (PAKTOPOB MPUXOAUTCS
b 1,3%.
OLEHNM KauecTBO YPaBHEHHs PErPEcCHH B IIEJIOM ¢ moMompbio | -kpurepus ®umepa. Co-

CHUTacM (baKTI/I‘ICCKOG 3HAa4YCHUC F -KPpHUTCPH:

r2
Fe (n-2)=—2%" 645554
1-r 1-0,987

TabnuuHOE 3HAYECHUE (|<1 =1, k,=n-2=6, a=0, 05) F... =599. Tak kax F >F

Tabn ’
TO IIPU3HAETCS CTATUCTUYECKAs 3HAYMMOCTh YPAaBHEHHUS B LICJIOM.
JUJ1s OLIEHKU CTaTUCTUYECKON 3HAUMMOCTH KOS (OUIIEHTOB PETPECCUH U KOPPEISIINH pac-
cuntaem 1 - kputepnii CThIoNEHTA U OBEpHUTEIbHEIE HHTEPBAIBI KAXKIOTO U3 MOKasaTeneil. Pac-
CYMTAEeM CIIy4aiiHbIe OIIMOKH apaMeTpOB JMHEHHOU perpeccuu U Kod(h(HUIeHTa KOPPEsIInu :

o S(v-v.) 01257

2 = = =0,021
n-2 8-2
S 40,021 2t Jo,021-885,24
m, = =0,0093: m, =S, - = =0,0975"
o,-Jn 5538 o, N 5,53-8
fl r? ’1 0987_00465
DaKTUYECKUE 3HAYECHUS - CTaTHCTHK: = 0,168 =18,065 t, = ﬂ =8,574
0,0093 0,0975
0,994 Ta6 t C =0,05
L= m = 21,376 1adbmnunoe 3nauenue |- kpurepus CTbroAeHTa npu & =V, H 4YHUCIIC

nt >t TO

Tabn’

creneneii cBo6oasl V=N—2=06 ectb t _ =2,447. Tak kaKk t, >t __, t >t

Tabn
IMpU3HACM CTATUCTUYCCKYIO 3HAYMMOCTD ITapaMETPOB PECTrpeCCUUN U MMOKA3aTCJIsI TECHOTHI CBA3U.
Cpe,Z[HHH OI_HI/I6Ka armmpoKCUMaIllu HaxXo0JuM C IMOMOIIbIO CTOJ'I6I_I8. 10 Ta6J'II/II_IBI 4:

Yim Yy
Yi

A =6,52% wmenbiie 10%, 94TO TOBOPUT O TOYHOCTH MOCTPOCHHOTO yYpPaBHEHHS U XOpPO-

A = -100%

IeM Ka4eCTBE YpaBHCHHSA PErpeCCru, T.C. CBUACTCIIBCTBYET O XOPOUIEM n02160pe MOJACIHN K HC-
XOOHBIM JaHHBIM.



W, nakonen, HaiiieM MPOrHO3HOE 3HAYEHHME Pe3yIbTaTUBHOIO (akropa Y p TPH 3HAYCHUH
npu3Haka-gpakropa, cocrapisromeM 110% oT cpeiHero ypoBHs X, = 11-X=11-8,95=9,845
, T.€. HalJIeM pacxo/Ibl Ha TUTAHUE, €CIIA JIOXObI CEMbU COCTABAT 9,85 ThIC. PyO.

y, =0,836+0,168-9,845 = 2,490 (teIc. pY6.)

CrnenoBatenbHO, €CIHM JOXOIbI CEMBbH COCTaBAT 9,845 Thic. py0., TO pacxojabl Ha MUTAHUE
oynyt 2,490 ThIC. pYO.
Haiinem noBeputenbHbIN HHTEpBaAI MporHo3a. Omudka mpornosa

—\2 2
X, — X 9,845-8,95
m =S, - 1+1+@= 0,021 1+1+( ) =0,154
Vo n no’ 8 8-30,56

a JIOBEpUTEIbHBIN UHTEPBAI ( Y, _Ay <y, <y, + Ay )
p p

2,113<y, < 2,867

T.e. MPOTHO3 SABIAETCSA CTATUCTUYECKH HAJIEHKHBIM.
Teneps Ha 0JHOM rpaduke H300pa3uM UCXOAHBIE JAHHBIE U JIMHUIO PErPECCHU:

4,04
/

3.5 e

3.0 e

254 -

204 -

Puc. 2 - Jluneiinas Moaenn

3.2 HesqimHeiiHas perpeccust

Bo mmormx MPAKTUYCCKUX ClIydasaX MOJACIUPOBAHUEC 3KOHOMHYCCKHUX 3aBHCUMOCTCH JIH-
HEWHBIMH YPaBHCHUAMHA OACT BIIOJIHEC yI[OBJ'IeTBOpI/ITeJ'IBHHﬁ PE3YIbTAT U MOKET UCIIOJIB30BATHCA
IJI aHAJIn3a U MPOTHO3UPOBAHUA. OI[HaKO MHOTHUC 5KOHOMHUYCCKUE 3aBUCUMOCTH HE SABJIAIOTCA
JIMHEHHBIMHU 110 CBOEH CYTHU, U ITO3TOMY UX MOACIUPOBAHUC JIMHEMHBIMU YpPaBHCHUAMU PErpeCCUU
HC JaCT MOJIOKUTCIIBHOTO PC3yJibTaTa.

Ecnu Mexay SKOHOMHUYECKHMHM SIBICHUSMHU CYIIECTBYIOT HEIMHEHHBIE COOTHOLIEHUS, TO
OHH BBIPAYKAIOTCS C IIOMOIIbIO COOTBETCTBYIOIIMX HENUHEWHBIX (YHKITHI.

PaznuuaroT 1Ba kj1acca HEJTMHEWHBIX PErPECCHI:

1. Peepeccuu, nenuneiinvie omuocumenbHo SKIIOUYECHHbIX 68 AHAIU3 06bﬂCH}Zi0Ll4ux nepe-

MEHHBIX, HO TUHEUHbLE N0 OUCHUBACMbIM NAPAMEMPAM, HANPpUMED

— MOJIMHOMBI Pa3JIMYHbIX CTENEHEH — Y, —a+b-x+c-X3, Y, —a+b-x+c-xX>+d-x%

— PaBHOCTOPOHHsIS Tunepbona — y =a+b/x;



— nonynorapupmudeckas pyHKUUI — y =a+b-Inx.

2. Peepeccuu, HelUuHelHble O OyeHueaembvim napavempam, HaIpumMep

—cremeHHag — Y =a- x°;

— nmokasarenbHas — Y, =ad- b*;

__ Aathx
— DKCIIOHCHIIUAJIbHAs — yx =€ .

Perpeccun HenuMHENHBIE MO BKJIKOYEHHBIM NEPEMEHHBIM IMPUBOAATCA K JIMHEMHOMY BHIY
MPOCTOM 3aMEHOW NEPEMEHHBIX, a JAJIbHEHINAs OLICHKA NapaMeTPOB MPOU3BOIUTCS € MOMOILIBIO
METO/1a HAUMEHBIIMNX KBAIPATOB.

Hanpumep, paBHocToponusisi runepbona Y, = a+b/ X MOKeT OBbITh HCIIOJIb30BaHA

JUTSL XapaKTEPUCTUKU CBSI3U YIICIBHBIX PACXOJIOB CHIPhS, MATEPUAIOB, TOTUIMBA OT 00BhEMa BBIITYC-
KaeMOU MPOJYKIIMU, BPEMEHH OOpaIleHUs] TOBAPOB OT BEJIMYMHBI TOBAPOOOOPOTA, MPOIICHTA TIPH-
pocta 3apaboTHOM TIaThl OT YPOBHs Oe3paboTuilsl (Hampumep, kpuBas A.B. dumnumnca), pacxo-
JIOB Ha HEIMPOIOBOJILCTBCHHBIC TOBAphI OT JOXOJOB WM OOIICH CyMMBI PacXoJoB (Hampumep,
KpuBbIe D. DHrelns) U B APyrux ciydasx. [ unepbosia mpuBOAUTCS K JIMHEHHOMY YPaBHEHHUIO MPO-

CTOH 3aMeHOl: Z = % . Cucrema nuHelHbIX ypaBHeHul npu npumenenun MHK Oyzner Bbirms-
J€Th CIEAYIOIIMM 00pa3oM:
a-n +b-2§ =>;
1 1 1
a-Z;+b-Z?:Z;- y.
AHanOrHYHBIM 00pa3oM NPUBOMITCS K JIMHCHHOMY BHIY 3aBHCHMOCTH y =a+b-Inx,
y, =a+b-+/x napyrue.
Knacc ¢pyHkuMii, HETMHEHHBIX 110 TapaMeTpaM, B CBOIO O4epe/ib, AEIUTCS Ha JiBa TUMA!
- HeluHelHble MoOenU 6HYmpenHe TUHeliHble,
- HeluHelHble MOOeNU HYMpeHHe HelUuHelHble.
BHyTpeHHe JinHeiHbIe MO/IeN MOTYT OBbITh IPUBEICHBI K IMHEHHOMY BHLY.

K BHYTPCHHC JIMHEHHBIM MOZCIISIM OTHOCATCA, HAITPpUMED,

b
— crenenHas pynkuus Y, =a- X,

— nmokasatenpHas Y, =a- b*,

__ qatbx
— BKCIIOHEHIUAJIbHAS yx =€ ,

a

— JJOTUCTHNUYCCKasi y -
* 1+b-e®*



— oOpaTHas y. = 1.
* a+b-x

1) Y=o X\ g . BHYyTpenHe muHeiina, Tak kak INY =IMNa+bINX+IN¢ - muneiina no

rapameTpam;
2) Y= e . o . BHYTPEHHE JIMHEHHA, TaK KaK In y=a+ bx+Ineg X
3) y=———— - BHyTpeHHe NMHeiiHa, Tak Kak £ = — —~> Z=a+ bx + &
a+bx+e
4) Y= — - ToTUCTHYECKas GYHKIMS — BHYTPEHHE JIMHEHHA —
1 4+ be CX+&

a a —ox+e
9:1+be‘°x”; ——1=he . In(E—l)zlnb—cx+g.
y

K BHYTPECHHE HEJIHMHEHHBIM MOJCIISIM MOKHO, HalIlpuMEp, OTHECTU CICAYIOIUE MOACIIN:

y,=a+bh-xy =a- (1_ Y ), KOTOPBIE K IMHEHHOMY BUY HE IPUBOJSTCS.
—X

Cpenn HeNMWHEHHBIX Mojeneld Hamboee YacTo HCIOJIB3YyeTcs CTeneHHass (yHKUus

b .
y=a-X -&, koropas NIpuBOIUTCA K INHEHHOMY BUJY TOTapu(MHPOBAHUEM:
Iny=In(a-x"-);
Iny=Ina+b-Inx+Ing;

Y=A+b-X+E,
rie Y =Ilny, X =InXx, A=Ina, E=Ing. T.e. MHK ™Mbl npumensiem mist npeodpaso-

BAaHHBIX JAaHHBIX:

A-n +b- D> X =D,
A X+b-DIX2=D" XY,

a 3aTEM MMOTCHIUUPOBAHUEM HAXOAUM HNCKOMOC YpAaBHCHUC.

H_II/IpOKOC HCIIOJIb30BaHUE CTEIICHHOM (I)yHKI_[I/II/I CBs3aHO C TCM, YTO IMapaMeTp b B HEll uMme-
€T YCTKOC 3KOHOMHNYECCKOC NCTOJIKOBAHHUEC — OH ABJISICTCA KOSCI)(i)I/II_[I/IeHTOM 9JIaCTUYHOCTH.

Kos¢ppuyuenm snacmuunocmu 1noxkasplBaeT, Ha CKOJIbKO IMPOIEHTOB U3MEHUTHCS B CPE.l-
HEM pe3yJbTar, eciau (pakrop uzmenurcs Ha 1%.

®opmyna ais pacyeta kodhPUIMeHTa 3TaCTUIHOCTH UMEET BUJ:

9:f’(x)-

< | =




Tak kak Juist ocTanbHBIX QYHKIUH KOAPGUIUEHT 3TaCTUYHOCTH HE SBJSETCS] TOCTOSHHOM
BEJIMYMHOM, a 3aBUCUT OT COOTBETCTBYIOLIETO 3HAaUeHUsI pakTopa X, TO OOBIUHO PaCCUUTHIBAETCS
Y .

y

[TpuBenem Gopmyisl 1 pacueTa CpeaHUX KOI(PPHUIIMEHTOB 3JaCTUYHOCTU JUIsl Hanbolee

4aCTO UCIIOJIb3YCMbIX THUIIOB ypaBHeHI/Iﬁ perpeccun:

CPeAHUH KOOQOUIMEHT 3IaCTHYHOCTH: 7 _ f'( f),

Tabmuma 6. opmybl st pacyera cpeaHero kodhduirenTa 3MacTHIHOCTH

[TepBas mpousBoa- | Cpemnwuii kodddunmeHT 3ma-
Bun ¢pynkunu, Y , —
Hast, Y CTHYHOCTH, )
b-X
y=a+b-x+¢ b —
a+b-Xx
b+2c-X)-X
y=a+b-x+c-xX*+¢ b+2c-x ( — )_2
a+b-X+c-X
b b b
y=a+—+€ - i —
X X a-X+b
y=a-x-¢g a-b-x"" b
y=a-b*-¢ a-Inb-b* %-Inb
y=a+b-Inx+e¢ b b
X a+b-Inx
1 b b-x
y=—— BT -—
a+b-x+¢ (a+b-x) a+b-X

Bo3MoxHEI CJIy4dau, Korjga pacuct KOB(p(l)I/IHI/IeHTa 9JIACTUYHOCTH HE UMEET CMBbICIA. DTO
MPOUCXOAUT TOT'Ad, KOTAa IJId PACCMATPUBACMBIX ITPU3HAKOB OCCCMBICIICHHO OnpeaACIICHUEC U3MC-

HEHMS B NIPOLICHTAX.
YpaBHEHHE HENUHEWHOW PETrPECCUHU, TAK K€, KaK U B CIIy4ae JJMHEWMHON 3aBUCUMOCTH, J10-

MOJTHSETCS TTOKa3aTeNIeM TECHOTHI CBSI3U. B TaHHOM citydae 5TO MHAEKC KOppeJisiiuM:

2
ol = l Z _ — OCTAaTOYHAs IHCIIEPCHS
ocT n y yX ’

Ha TO, YTO HET HEOOXOAUMOCTH YCIOKHATH (OPMY YpaBHEHHS PETPECCUU U MOKHO UCIIONb-

30BaTh JIMHEWHYIO (QYHKIHIO.
WNHpekc neTepMUHAIIMU UCTIONb3YETCS IS IPOBEPKH CYIIECTBEHHOCTH B LIEJIOM YPAaBHEHUS

perpeccun o F -xpurepmo ®umrepa: BennmumHa TaHHOTO TIOKA3aTeNs HAXOAMTCA B MpeJeNax:
0< Pyy <1. Yem Gmmke 3HaucHHe MHIEKCA KOPPEISIMN K IMHHIE, TEM TECHEE CBSI3b Pac-

CMaTpUBAEMBIX MPU3HAKOB, TEM O0JIee HAJIC)KHO YpPaBHEHUE PETPECCHH.



KBanpar unaekca Koppensiuy HOCUT Ha3BaHHE MHAEKCAa JeTePMHHAIUM U XapaKTepu3yeT
JOMIO TUCIIEPCHH Pe3yIbTaTHBHOTO MpU3HAKa Y, 0OBSICHAEMYIO perpeccueil, B o0mei aucmep-

CHHU PC3YJIbTATUBHOI'O IIPpHU3HAKA:

2 2
2 _ 1_ O-OCT _ O-O6T>$ICH ,
Pry = o2 B o2
y y

o 1 2
T.€. UMECT TOT K€ CMBICI, YTO U B JINHCUHOU PErPECCUU; 0-26 == E (y -y ) .
00BsICH X
n

2 2
WNHpekc nerepMuHanuu Pyy MOKHO CPaBHUBATH C KOA(PUIIMEHTOM JeTepMUHAIIUU I’Xy
111 00OCHOBAHHUS BO3MOXXHOCTH MTPUMEHEHHSI TMHEWHOW (yHKIMU. Yem OombIlie KpUBU3HA TMHUU

2 2 o
perpeccuu, TEM BCIIMYMHA I’Xy MCHbBIIC ony . A OIU30CTE PTHX MOKa3aTenei YKa3bIBacT

pxzy n—m—l,

1- m

2
rIe ,Oxy — UHJIEKC JIETEPMUHAINH,

N — gucno HAGIIOHEHNIA,
M — uwrco mapameTpoB pu nepeMeHHON X .
daxrrueckoe 3Hauenne F -xpurepus (1.23) cpaBHEBaeTCs ¢ TaOIMYHBIM NPH YPOBHE 3HA-

YUMOCTH (X Y YHCIIe CTeTIeHEeH CBOOOIbI k2 =n-m-1 (71 ocTaTOYHOM CYyMMBI KBAJPaTOB)

u |(1 =M (ans pakTOpHOI CYyMMBI KBaIPaTOB).

O KadecTBe HEJIMHEHHOIO YpaBHCHHA PETpeCCUU MOXKHO TAKXKE CYAUTb U II0 CpCI[HGfI
OIIINOKE allIpoKCUMalun, KOTopasa, Tak K€ KaK U B JIMHEHHOM cJIydac.

Ilpumep Ha HeJHHEHHYI0 MoJeab . [Io ceMu npeanpuATHAM JIETKOW IMPOMBIIUIEHHOCTH
pervoHa mnojy4yeHa MHPOpMAIHs, XapaKTepU3yrollas 3aBUCUMOCTh 00beMa BBIITYCKa MPOTYKIIUH
(Y, muH. py6.) OT 06BeMa KanmuTaIOBIOXKEHU#H (X, MITH. pyo0.).

Y 64| 56 52 48| 50 46 || 38

X 64| 68 82 76| 84 96 || 10d

Tpebyercs:

1 . dnst xapaktepucTuku Y oT X TOCTPOUTH CIEAYIONINE MOICIIHN:

* IMHENHYIO (AJ11 CpaBHEHUSI C HEJIMHEWHBIMH),

* CTENIEHHYI0,  [OKAa3aTelbHYI0, TUIEpOOINYECKYIO.

2. OUEHHUTH KAKIYIO0 MOJIEIb, ONIPEIETIUB:

* UHJIEKC KOPPEJISLNH,

* CPEIHIOI0 OTHOCUTENBLHYIO OLITHOKY,

* KO3 GUIMEHT IeTepMUHALINHY,

* F-xpurepuit Gumepa.

3. CocTaBUTh CBOJHYIO TaOJIMIly BBIYMCIIEHUH, BBIOPATh JYUIIYI0 MOJENb, JaTh UHTEPIpe-
TalMIO0 PACCUUTAHHBIX XapaKTEPUCTHK.

4. PaccunTarh MPOTHO3HBIC 3HAUCHUS PE3yIbTATUBHOTO IMPU3HAKA I10 JIYYIIeH MOJICITH, eCITH
00BbeM KanmuTaIOBIOKEHHI cocTaBUT 89,573 MiH. pyo.



5. Pe3ynbrarhl pacueToB 0TOOpa3uTh Ha Trpaduke.

Pemenne:

1. IlocTpoeHue JJUHEHHOM MO/IeJIM IAPHOI perpeccuu
Onpenenum JTUHEHHBIH KOAGDHUITMEHT MapHOH KOPPETSAINHU 0 CIIeIyIoniel hopmyie:

.?"}r'_x:

2,y -Fix(x-x

—595714

V2= T x-B)? S0

q07.

]

MosxHO CKa3aTb, 4YTO CBA3b MCKIY 00BEMOM KaIUTAJIOBIIOKEHUNA X U 00BEMOM BBIITYCKa
MIpOAYKIHNH Y o6paTHa>1, JO0CTaTO4YHO CHJIbHAs.

VYpaBHEeHUE TUHEWUHON perpeccuu UMEET BUI:

Y=a+bxx

3HaveHus MapaMeTpoB a u b nuHelHOW Mo/IeH OnpeIeuM, UCTIONB3Ysl JaHHbIC TAOIUIIbI 7.

YpaBHeHHe TUHEHHON perpeccuu UMeeT BU/I:

b=l ET

yxx _ 403314-5057%8143

2
X

—2
— X

6784 57 —8143°

=—0,55,

a=y—hxx=5057-055x8143=9536

y=9536-055xx

Tabnuua 7. Pacuer mapaMeTpoB JIMHEHHON perpeccuu

t y x || x| xxx || (=3l =0 (x, =2 (x, =203 P ey =y -5 i—ixlﬂﬂ'%’
i
1 64 64 4096 4096 13,43 180,36 -17,4 303,8 60,2 3,84 6,000
2 56 68 3808 4624 5,43 29,485 -13,4 180,36 || 58,0 -1,96 -3,500
3 52 82 4264 6724 1,43 2,0449 0,57 0,3249 || 50,3 1,74 3,346
4 48 76 3648 5776 -2,57 6,6049 -5,43 29,485 || 53,6 -5,56 -11,583
5 50 84 4200 7056 -0,57 0,3249 2,57 6,6049 || 49,2 0,84 1680
6 46 96 4416 9216 -4,57 20,885 || 14,57 212,28 || 42,6 3,44 7,478
7 38 100 3800 || 10000 | -12,6 158.0 18,57 344,84 | 404 -2,36 -6,211
Uroro || 354,00 570,00 28232 || 47492 0,01 397,71 1077,7 -0,02 39,798
cp.3nau.| 50,57|| 81,43| 4033,14 6784,57 5,685
mucriep. ||56,80 [|154,00

C yBenuueHueM o0beMa KanuTajloBIOKeHUH Ha 1 MIH. py0. 00beM BBITYCKaeMOM MpOIyK-

LMY YMEHBLIUTCS B cpeaHeM Ha 550 ThIc. py0. DTO cBUIETENbCTBYET O HEAP(HEKTUBHOCTH pabOTHI

MPEeaNpUATHI, 1 HEOOXOAUMO NMPUHATH MEPHI ISl BBISICHEHUS IPUYUH U yCTPaHEHHsI 3TOrO HEJl0-

cTaTka.

Paccuntaem koapuimeHT neTepMUHaIIAN:




Ri=rl, =0822

Bapuanus pesynbrara Y (0Obema BbITycka MpoayKiuu) Ha 82,2 % oObscHSAeTCs BapHanuei
¢dakTopa X (06beMOM KaITUTaJIOBIOKEHHIA).

OmueHKy 3HaUMMOCTH YpaBHEHHSI PETPECCUH MTPOBEIEM C TOMOIIbI0 F-kpurepus Ouiepa:

2
F=tE 0 _ 9822 oy 230s:
l=ry 5 1-0,822
F>Fue:=6,61 mna=0,05ki=m=1k =n-m-1=5.

VpaBHEHHE perpeccuu ¢ BepOSTHOCTHIO 0,95 B [eNOM CTaTHCTHYECKH 3HAYUMOE, T.
K. F > Fi65.

Omnpenenum CpeaHIOI OTHOCUTEIBHYIO OLTHOKY:

Fol 1 |Ez| 1 }’—j}
K o =_ E — x100% = — E'
OTH .’EK y * 0 ,"EK u}?

100 = 307598

=5,6u5%.

B cpenHeM pacueTHbIE 3HAUCHMS < [T JIMHEHHOH MOJENM OTIHYAIOTCA OT (haKTUHECKHX
3HauYeHUH Ha 5,685%.

2. IlocTpoenue creneHHOl MO/e/IU NAPHOH perpeccuu
. A
. ¥=og KX
YPaBHeHI/Ie CTCIICHHOU MOACIIN NMECT BU/. .
Jist mocTpoeHus ATOM MOJIENI He0OXOAMMO IPOU3BECTH JIMHEAPH3AIMIO TIEPEMEHHBIX. Jliist

y v=lga+ilgx
ATOTO MPOM3BEIEM JIOTapu(MUPOBAHHE 0OCHX YaCTEH yPaBHEHMS: lgy=lg lg .
O6o3naunm Y =1gy, X =1gx, A=lga.

Torna ypaBuenue npumet Bua: Y = A + b X — nuHeliHOe ypaBHEHHE PErpeCcChu.

Paccuurtaem ero mapamMeTpbl, UCIIOJIb3YA JaHHBIC Ta6J'II/II_IBI 8.

Tabnuua 8. Pacuer napameTpoB CTENEHHOM perpeccuu

Ne y Y=Igy X X =Igx YX x? ¥ & leily|x100% ||  ei”2
1 64 1,8062 64 1,8062 3,2623 3,2623 || 61,294|| 2,706 4,23 7,322
2 56 1,7482 68 1,8325 3,2036 3,3581 || 58,066| -2,066 3,69 4,270
3 52 1,7160 82 1,9138 3,2841 3,6627 || 49,133|| 2,867 551 8,220
4 48 1,6812 76 1,8808 3,1621 3,6375 || 52,580|| -4,580 9,54 20,976
5 50 1,6990 84 1,9243 3,2693 3,7029 || 48,088|| 1,912 3,82 3,657
6 46 1,6628 96 1,9823 3,2960 3,9294 || 42,686|| 3,314 7,20 10,982
7 38 1,5798 100 2,0000 3,1596 4,0000 || 41,159 -3,159 8,31 9,980
Hroro|| 354 11,8931 13,3399|| 22,6370| 25,4528 0,51 42,32 65,407




VX-F X _ 32339-1699.19057 oo,

b= = =
yi_y? 3,6361-1%2057.1,9057

A=F -5 X =1699+0,8921.1,9057 = 33991,

VYpaBHenue perpeccun Oyaet umets Bua: Y = 3,3991-0,8921 X.
Hepeix’meM K UCXOJHBIM MEPCMCHHBIM X U ), BBIIIOJIHUB ITOTCHIUPOBAHUC JAHHOI'O ypaBHC-
HUAA.

j} _ 1[:]3,395' > I-EI,EQE

ITonmy4yum ypaBHEHHME CTEIIEHHOW MOJIEIH PErPECCUM:

P =2506915x% 2%

Onpenenum UHIEKC KOPPEIALINN:

_ red
Oy = ’1—3':3"—{?3'2 = 0,914,
Ly —J¥)

CBsi3b MEX1y MOKa3aTesieM Y U GaKTOPOM X MOKHO CYMTATh IOCTATOYHO CUIILHOM.
Koadduuument nerepmunanuu pasen 0,836:

R*=pt, =0914° = 0236,

Bapuanus pesynbrara Y (0o0beMa BbIycKa MPOAYKIUU) Ha 83,6% o0bsAcCHsAeTCS Bapualuen
¢akropa X (06peMOM KanUTaJIOBIOKEHHIA).
Paccunraem F-xpurepuit @uiepa:

R* 0,236
F=Z _x(n-2)=—1"_x5=255
1- & 1-0,5%6
F>Fu: =661 mso=0,05k=m=1k =n-m-1=5,
VYpaBHeHHE perpeccud ¢ BepoATHOCTHIO 0,95 B 1EIOM CTaTHCTHYECKH 3HAYMMOE,
T.X. F > F 6

CpenHsst OTHOCUTENbHAS OIMOKA

— Ty — 3
Ep= lxzuxm% =lx2}u x100%;
?3 ¥ 7 Y
E_ =i£=6,04%.

B cpenHeM pacueTHEIE 3HAUEHHMS * JUIS CTENIEHHOH MOJIENH OTIMYAIOTCA OT (paKTHUECKHX
3HaueHui Ha 6,04%.

3. ITocTpoeHue MoKa3aTeabHOM (PYHKIMH
. X
) L v=abk”
YpaBHeHHUE OKa3aTeNbHON KPUBOIL:
Jlnist mocTpoeHus ATOM MoJiesId He0OXOAMMO IPOU3BECTH JIMHEAPH3AIMIO TIepEeMEeHHBIX. [l

lzv=lga+xlgh

ATOTO OCYIIECTBUM Jorapu(MHUpPOBaHNUE 00CHX YacTel ypaBHECHHUS:

OGosnaunw: T =85 B = Igh,A=lga.
[Tomyunm nuHEHOE ypaBHeHUE perpeccun: Y = A + B X.



Paccunrtaem ero mapameTpsl, HCIIONb3Yys JaHHbIE TAOIUIIBI 9

Tabmuma 9. Pacyer mapaMeTpoB mokaszateabHON HYHKIIHH

t y | Y | x| | € | r-F|F-D x-F|x-F F |- e |ldix100
1 64 | 1,8062 || 64 || 115,60| 4096 || 0,1072| 00115 | -17,43 || 303,76 | 60,6 | 11,464 | 3,3859| 5,290
2 56 | 1,7482 || 68 || 118,88| 4624 || 0,0492| 00024 | -13,43| 18033 | 58 | 39632 | -1,991| 3,555
3 52 || 1,7160 || 82 || 140,71| 6724 || 0,0170| 00003 | 057 || 033 | 49,7 | 54221 | 2,3285| 4,478
4 48 || 1,6812| 76 || 127,77|| 5776 | -0,017| 00003 || -5.43 || 29.47 || 53,1 | 25804 | -5,08 | 10583
5 50 | 1,6990 || 84 || 142,71| 7056 || 0,0000|| 00000 | 257 || 661 | 486 | 20031 | 1,4153| 2831
6 46 || 1,6628 || 96 || 159,62|| 9216 | -0036| 0,0013 || 14,57 || 212,33 || 42,5 || 11,933 || 3,4544|| 7,509
7 38 | 1,5798 || 100 157,98| 10000 || -0,119| 00142 | 1857 || 344,90 | 40,7 | 7.3132 | -2,704| 7,117
uroro || 354 || 11,8931 5701 963,28 4749 0,0300 1077,7 67,903 | 0,8093| 41,363
Cpen | g0 57|l 16090 || 81.4] 137,61| 6785 5.909
3Hay.
Fux—F xx 137.61-169%9 8143
b=""2 - = 0,004,
2_ 52 6785-2143.8143
A=F —bxx=16994+00048 8143=2109
VYpasaenue Oynet umets Bu: Y = 2,09 + 0,0048 x.
Hepeﬁ]leM K UCXOJIHBIM HepeMeHHBIM Xu y, BBIITOJIHUB HOTeHHHpOBaHI/IC JAHHOT O ypaBHe-
HUA:

$= 104 5 (10700 — 123 03%0,9897.

Ornpenenum UHAEKC KOPPEISLUU:

e =

1 T -3
3
y—7F)

=091

B3b MCKY IIOKA3ATCIIEM Y U (baKTOpOM X MOKHO CUUTATh TECHOM.

HNupexc ACTCPMHUHALIUU:

RP=pt =091 =0228




Bapuanus pesynbrata Y (06beMa Bbiycka npoaykiuu) Ha 41,1 % oObsicHsieTcst Bapranuen
(dhakTopa X (00BEM KalUTATIOBIOKEHUN ).

Paccuurtaem F-xpurtepuit Guiepa:

¥ im—2) = 24,06,

F>FTa6n:6,61 I[J'IH(X:0,0S; klzm:]_, kZ:n_m_]_:S'

YPaBHeHI/Ie perpecCcuu C BEPOATHOCTHIO 0,95 B HCJIOM CTAaTUCTHUYCCKH 3HA4YMMOC, T.
K. F > F6

E_ = dn?ﬂ = 5,505%.

OTH
CpenHsist OTHOCUTENIbHAS OLIMOKA:

B cpemHeM pacueTHbIC 3HAUCHHUS - I JIMHEHHOH MOIEIM OTIHYAIOTCA OT (haKTHUECKHX
3HaueHui Ha 5,909 %.

4. IlocTpoenue runepoo1u4ecKoil PyHKIUN
YpaBHeHUE rUNEepOOINIECKON PYHKITUH:
[IpousBeneM IHHEApH3ALMIO MOJenH myTeM 3aMeHbl X = 1/X. B pesynbrare monydum -
HENHOE ypaBHEHHUE y=atblx

Paccunraem ero napameTpsl 1o JanHbiM Tadsmist 10,
A=F-bx%=5057-3571%.0,0126=57.

—yxX  0,6941-50,57.0,0126
_ ¥ 00001615 -0,0126. 00126

b= y:’i‘; =3571.95:
X

TMonyuuM creyroliee ypaBHeHHe MHIepOoIuueckol Moaenu: » 2.7-35713/x

OnpenenuM UHAEKC KOPPEISLINN:

f— o g
Oy = 1_2'1}’—{’:'2 _ 55158 0.914.
(-7 397 71

CBs13b MeX 1y MOKa3aTeneM y U (paKTOpOM X MOKHO CUYUTATh JIOCTATOYHO CUIIbHOM.

R*=pl, =0914% =0,835.

Wunekc aerepMuHaIIN:
Bapuanust pesynprata Y (oObeMa BeITTycKa mpoaykKiuu) Ha 83,5% oObscHsIeTCS Bapualuen
¢daktopa X (06beMOM KaUTAJIOBIOKEHHH).

Ta6muma 10. Pacuer mapameTpoB runepOoIrnuecKoi (HyHKIIHA

t y X X yX X? v_Fl (- (y»—% e 3 |ei/y|x100

1 64 | 64 | 0,0156 || 1,0000 | 0,0002441| 13,43 || 180,33 || 61,5 2,489 6,195 3,889

2 56 || 68 |/ 0,0147 || 0,8235 || 0,0002163| 5,43 || 29,47 || 58,2 -2,228 || 4,963 || 3,978




3 |52 |82 [00122 06341 | 0.0001487| 1.43 | 204 | 493 | 2740 | "°% | 5270
22.07
4 |48 |76 | 00132 0,6316 | 0,0001731|| 257 || 661 | 527 || -4,699 9.789
3,159
5 |50 |[84 | 00119 05952 | 0,0001417| -057 || 0,32653|| 48,2 | 1,777 3,555
9.564
6 |46 |96 | 00104 04792 | 0,0001085| -457 || 2090 |l42.9 | 3,093 6,723
7 |38 |[100 00100 |[0,3800 | 0,0001000] -12,57|[ 158.04 |[41.4 | -3.419][ 1169 | 8,997
65,15
urtoro || 354 0,0880 || 4,5437 | 0,0011325 397,71 || 354,2 || -0,246 42.202
Cpen. | 50,5 0,0126 || 0,6491 | 0,0001618 6,029
3Hay.
F-kpurepuii ®umiepa:
R? 0535
== x(n-2)=—"2 x5=253
1- & 1- 0835

Bl

F>Fu:=6,61 mmaa=0,05ky=m=1,ky=n-m-1=5.

VYpaBHeHHe perpeccuu ¢ BeposTHOCTHIO 0,95 B 11e710M He SIBISETCS CTATUCTUYECKH 3HAYU-
MBIM, T. K. F > F6:.

OHpe,I[eJ'II/IM CPCAHIOI0 OTHOCUTCIIbHYIO OI_HI/I6KyI

g
=lzux1m%:

M ¥

= 42,202
? — ]
E o ———=6,029%,
B cpennem pacueTHble 3HaYSHUS JUISL JIMHEHHON MOJENN OTIMYAOTCS OT (PAKTUYECKHUX 3HA-
yeHuit Ha 6,029 %. J{ns BeIOOpa JMydleil Moieau MOCTPOUM CBOJHYIO TaOJHIly pe3yabTaToB (Tal-

nuna 11).

Tabnuna 11 CpaBHeHME pe3ynbTaTOB

ITapameTtpbl Ko>ddumuent 1e- F- | Vinzexe xoppeas- Cpennsist oTHOCH-
repyumamun R? KpHUTepHuii —— TeJbHasl OINOKa
Monens P ®uuepa annpoKCcCUMAaIUH
JIuneitnas 0,822 23,09 0,907 5,685
CrenenHast 0,828 24,06 0,910 6,054
ITokasarensHas 0,828 24,06 0,910 5,909
['unepbonmaeckas 0,835 25,30 0,914 6,029




Bce Momenn MMEIOT MPUMEPHO OJMHAKOBBIE XapaKTEPHCTUKH, HO Ooiblee 3HavyeHue F-
kputepus Oumiepa u Oonpliee 3HaUeHHE Kod(DPHUIMeHTa neTepMuHaINNA R? umeer runepooInie-
ckast Moziesb. Ee MOXKHO B35ITh B KQUECTBE JIYUIICH I TOCTPOCHHUS IPOTHO3A.

Pacuem npocnosnoeo 3nauenus pe3yiomamusHo2o NOKA3amels:

[TporHo3Hoe 3Ha4YE€HUE PE3yIbTATUBHOTO MpU3HaKa (00BheMa BBIMYCKa MPOIYKIIMH) ONpe/Ie-
JIUM 110 YpaBHEHUIO TUIIEPOOIMUYECKON MOJEH, MOJACTABUB B HETO IUIAHUPYEMYIO (3aJaHHYIO 110
YCJIOBHIO) BEJIMYMHY 00beMa KaluTaJIOBIOKEHUH:

P =57 +35719% X =57+ 3571,9/89,573 = 45,542 (pann. py6.)

3.3 AnantuBHas moaeib bpayna

IMpumep. Paccuuraiite 3KCIIOHEHIIMATIBHYIO CPEIHIOO JJIsI BDEMEHHOIO psiia MHAEKCA OTpe-
ourenbckux 1eH B KemepoBckoit obnactu (Tabnuua 12). B kauecTBe Ha4aabHOTO 3HAYEHUS SKCIIO-
HEHIIMAJILHOM CPEIHEW BO3BMUTE CPEIHEE 3HAUECHME U3 S NEPBBIX YPOBHEN psina. PacueTsl nposenu-
T€ JUIs IBYX Pa3JIMYHbIX 3HaYCHUH napameTpoB agantauuu o o = 0,1; a=0,5.

Tabmuna 12.Manekc norpeduTenbckux 1eH KemepoBckoii obactu

t |y t Ye t Ye t Ye

1| 102,1 |10 100,7 |19 101,3 |28 100,6
2| 100,7 |11 1005 |20 100,6 |29 100,4
3| 100,8 |12 100,6 |21 100,8 |30 100,2
4| 1003 |13 100,3 | 22 100,7 |31 100,4
5| 100,6 |14 100,3 | 23 1006 |32 100,3
6| 999 |15 100,6 | 24 1005 |33 100,1
7| 100,3 |16 100,3 | 25 101 |34 101,2
8| 999 |17 100,4 | 26 100,8

9| 100,1 |18 100,8 | 27 100,5

Pemenne. Onpenenum HyJEBYIO CPEIHIOIO

~102,1+100,7 +100,8+100,3+100,6
5

So =100,9.

Haiinem 3HaueHus skcrioHeHIManbHOM cpeaneit npu o = 0,1.
S, =ay, +(1-a)S,=0,1-102,1+0,9-100,9 =101,02 ,

S, =ay, +(1-«)S,=0,1-100,7+0,9-101,2 =100,99

U T.A.

Pe3ynbTatel pacueToB npecTaBieHsl B Tadnuie 13.
IIpoBenem ananmornuynsle pacuets! A o = 0,5.

S, =ay, +(1-a)S,=0,5-102,1+0,5-100,9 =101,5,

S, =ay, +(1-a)S,=0,5-100,7+0,5-101,5=101,1

U T.A.

Pe3ynbrarhl pacueToB npeacTaBiieHsl B Tadimie 13.



Ha pucynke 3 HariasaHo mpeacTaBieHO BIMSHHUE 3HAUCHHUS MapaMeTpa aJanTali o Ha XapakTep
CTJIQXKEHHOTO psijia.

IIpn o = 0,1 skcroHeHIMalIbHAs CPeAHssT HOCUT OoJjiee IMaJKui XapakTep, T. K. B 3TOM cly4yae B
HauOOJIbIIeH CTENIEHH MOTJIOMAIOTCS CllydyaliHble KoJIeOaHus BpEeMEHHOTO psija.

Tadauua 13. JkcnoHeHUNAIbHBIE CPeIHUE

DKCIOHEHIMAIbHAs  Cpeji- OKCIOHEHIMAIbHAsL Cpeji-
t | HAA t HSIs

a=0,1 a=0,5 a=01 a=0,5
1 101,02 101,50 18 100,54 100,60
2 100,99 101,10 19 100,61 100,95
3 100,97 100,95 20 100,61 100,77
4 100,90 100,63 21 100,63 100,79
5 100,87 100,61 22 100,64 100,74
6 100,77 100,26 23 100,63 100,67
7 100,73 100,28 24 100,62 100,59
8 100,64 100,09 25 100,66 100,79
9 100,59 100,09 26 100,67 100,80
10 100,60 100,40 27 100,65 100,65
11 100,59 100,45 28 100,65 100,62
12 100,59 100,52 29 100,62 100,51
13 100,56 100,41 30 100,58 100,36
14 100,54 100,36 31 100,56 100,38
15 100,54 100,48 32 100,54 100,34
16 100,52 100,39 33 100,49 100,22
17 100,51 100,39 34 100,56 100,71
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Puc. 3. DkcroHeHIIMATFHOE CTIAKUBAHUE BPEMEHHOTO psijia MHAEKCa  MOTpeOuTeNnbekux meH Ke-
MEPOBCKOM 00J1acTH

MosxHO pa3o0paTh HECKOJIBKO MOJIENeH sl pa3HbIX 3HAYEHHH o M BHIOpATh JyUIIYyI0 HA OCHOBE MU-
HUMYMa CpeIHEKBaPaTHUECKON OITMOKH MOJICIH.

3.4 MopaeaupoBaHue Ce30HHOCTH

IIpumep 1. [TycTh MMEIOTCS HEKOTOPHIE YCIOBHBIE AaHHBIE 00 OOIIEM KOJIMYECTBE MPaBO-
HapyUICHUH Ha TAMOXKHE OJHOTO U3 cyObekToB PO (Tabmuna 14).



Ta6auna 14 Jlanubie 11 aHaIn3a

KonnyectBo BO30YX-
T'on Ksapran t
JEHHBIX e, Y,
| 1 375
S, I 2 371
< I 3 869
v 4 1015
| 5 357
L0 T 6 471
I m 7 992
AV 8 1020
| 9 390
8 I 10 355
I 1 11 992
AV 12 905
| 13 461
o I 14 454
Q I 15 920
v 16 927
[TocTpoum mnosie Koppemsiiuu (PUCyHOK 4):
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Puc. 4 — KoppensiunonHoe mnosne

Ucxons n3 rpaduka BUAHO, 4TO 3HaYeHHs Y o0pasyroT nunoodpasnyto ¢urypy. Paccunra-

€M HECKOJIBKO IIOCIIeIOBAaTEIbHBIX KOI(GHUINEHTOB aBTOKOppensuuu. s 3Toro cocrarisiem
MEPBYIO BCIIOMOTaTeNbHYIO Tabnuiy 15.



Ta6muma 15 Pacuer ko3 duiinenta aBTOKOppeIAun 1-ro mopsiaka

— _ (yt - 71) X N2
. y yoo | VN VY| (a-9)| (3=%) (Yu—V2)
1 2 3 4 5 6 7 8
1 375 - - - - - -
2 371 375 -328,33 -288,13 94601,72 107800,59 83018,90
3 869 371 169,67 -292,13 -49565,70 28787,91 85339,94
4 1015 869 315,67 205,87 64986,98 99647,55 42382,46
5 357 1015 -342,33 351,87 -120455,66 117189,83 123812,50
6 471 357 -228,33 -306,13 69898,66 52134,59 93715,58
7 992 471 292,67 -192,13 -56230,69 85655,73 36913,94
8 1020 992 320,67 328,87 105458,74 102829,25 108155,48
9 390 1020 -309,33 356,87 -110390,60 95685,05 127356,20
10 355 390 -344,33 -273,13 94046,85 118563,15 74600,00
11 992 355 292,67 -308,13 -90180,41 85655,73 94944,10
12 905 992 205,67 328,87 67638,69 42300,15 108155,48
13 461 905 -238,33 241,87 -57644,88 56801,19 58501,10
14 454 461 -245,33 -202,13 49588,55 60186,81 40856,54
15 920 454 220,67 -209,13 -46148,72 48695,25 43735,36
16 927 920 227,67 256,87 58481,59 51833,63 65982,20
Cymma 10499 9947 9,05 0,05 74085,16 1153766,39 1187469,73
Cpennee
3Haye- 699,33 663,13 - - - - -
HHUC

CJ'ICI[yeT 3aMCTUTDB, YTO CPECAHEC 3HAYCHHUC IMOJIYHUACTCH IIYyTEM ACJIICHHUA HC Ha 16, a Ha 15,

T.K. Y HaC TeICpb HA OAHO Ha6J'II-0,[[CHI/Ie MCHBIIC.

TenepL BBIYHUCIIAEM KOB(I)(I)I/II_II/IGHT ABTOKOPPEIALNU IIEPBOTO IMMOPAAKA ITO (l)OpMy.]IeZ

74085,16

=
J1153756,39-1187469,73

=0,063294 "

AHaJOTMYHO HaXxoJuM K03 (UIHEHTHl aBTOKOPPEISINN 00jee BHICOKHX IMOPSIKOB, a BCE

MOJTyYCHHBIC 3HAUCHUS 3aHOCHM B CBOHYIO Ta0ywmiy 16.

Tabnuua 16 ko3¢ UIMEeHTH aBTOKOPPEAILIUH

Jlar

Koadduunent aBrokoppens-
LIMU YPOBHEU

0,063294

—0,961183

—0,036290

0,964735

0,050594

OO bW N

—0,976516




7 -0,069444
8 0,964629
9 0,162064
10 -0,972918
11 -0,065323
12 0,985761

AHanu3 Koppenorpammbl U rpaduka UCXOAHBIX YPOBHEH BPEMEHHOIO psjia MO3BOJSET Cle-
JIaTh BBIBOJI O HAJIMYWHU B H3y4a€MOM BPEMEHHOM PsijIe CE30HHBIX KOJICOAHH TIEPUOIUIHOCTHIO B
yeThipe KBapTaia. [locTpoum ajuTUBHYIO MOJIeNIb BpEMEHHOTO psia. i1 3TOoro nmpoBeaem psj
1I1aroB.

Illaz 1. ITpoBeneM BbIpaBHUBAHUE UCXO/IHBIX YPOBHEH psijla METOAOM CKOJIB3SIIEH CpeiHEN.
st aToro:

1.1. TIpocyMMupyeM YPOBHH psijia TIOCIEI0BATENBLHO 33 KaXK/Ible YEThIPE KBapTaia CO C/IBH-
rOM Ha OJIMH MOMEHT BPEMEHH H ONPEJICIHM YCIOBHbIE TOI0BbIE 00BEMBI MTOTPEOIEHUS IIEKTPO-
sHepruu (rp. 3 Tabm. 17).

1.2. PaznenuB nosyueHHbIE CyMMbI Ha 4, HalJeM cKouib3sume cpeanue (rp. 4 tabm. 17).
[TosnydyeHHbIe TaKUM 00pa30M BBIPOBHEHHbBIE 3HAUEHUS YK€ HE COJEPKAT CE30HHON KOMIIOHEHTHI.

1.3. TlpuBenem 3Tv 3HAYCHUS B COOTBETCTBHE ¢ (DAKTUYCCKMMH MOMEHTAMH BPEMEHHU, JIJIS
94ero HalJeM CpeHUE 3HAYCHHS U3 JBYX IMOCIICIOBATEILHBIX CKOJIB3SIINX CPEIHUX — IICHTPUPO-
BaHHbBIE CKOJIB3sIIME cpeanue (rp. 5 tadma. 17).

Illaz 2. Haiinem OLIEHKM CE30HHONW KOMIIOHEHTHI KaK Pa3HOCTh MEXIy (aKTHUEeCKUMHU
YPOBHSIMU Psifia U LIEHTPUPOBAHHBIMU CKOJB3AIIUMU CpeTHUMH (Tp. 6 Tadn. 17). Ucnonb3yeM 3T

OLICHKH JIJISl pacyeTa 3HaU€HUN C€30HHOW KOMITOHEHTHI S (tabmn. 18). lns aToro HalieMm cpeaHue
3a KaX/blil KBapTal (110 BCEM roJilaM) OLIEHKH CE30HHONW KOMITOHEHTHI Si . B Mozensax ¢ ce30HHOM

KOMITIOHEHTOH OOBIYHO InpeamnojaaracTcda, 410 CC30HHLBIC BO3ACHUCTBHUA 3a nepuoa B3auMmoIioraiia-

FOTCHL.
Tabnuma 17. PacyeT ckomb34IUX CPEAHUX U OIICHKA CE30HHON KOMITOHEHTBI
Ne kBap- Komecrzo “E’aBO' Hroro 3a Croms3amas LlenTpupoBaHHas Orenka ce-
Tana HapyLIECHUH, cpemHss 3a N
> YETHIpE CKOJIB3S111ast Cpe/l- 30HHOW KOM-
YEeTBIpE KBap-

i Y, KBapTaa Taa HSIS TTOHEHTHI
1 2 3 4 5 6
1 375 - - - -
2 371 2630 657,5 - -
3 869 2612 653 655,25 213,75
4 1015 2712 678 665,5 349,5
5 357 2835 708,75 693,75 -336,75
6 471 2840 710 709,375 -238,375
7 992 2873 718,25 714,125 277,875
8 1020 2757 689,25 703,75 316,25
9 390 2757 689,25 689,25 -299,25
10 355 2642 660,5 674,875 -319,875
11 992 2713 678,25 669,375 322,625
12 905 2812 703 690,625 214,375




13 461 2740 685 694 -233
14 454 2762 690,5 687,75 -233,75
15 920 - - - -

16 927 - - - -

B apauTuBHON MOAENH 3TO BBIPAKAETCSA B TOM, YTO CyMMa 3HAYECHHI CE30HHOW KOMIIOHEH-

THI IT0 BCEM KBapTajiaM J0JDKHA ObITh paBHA HYITO (Tabnuma 18).

Ta6muma 18. OneHka CKOPPEKTUPOBAHHOM CE30HHOW KOMITOHEHTHI

Ne xBapTaina, I
ITokazarenu T'on KBapt
| I 1 v
2012 - - 213,75 349,5
2013 -336,75 -238,375 277,875 316,25
2014 -299,25 -319,875 322,625 214,375
2015 -233 -233,75 - -
Beero 3a | -it KBapTal -869 -792 814,25 880,125
CpenHsist OeHKa CE30HHOM
xomronenTe A | -ro ksap- -289,667 -264 271,417 293,375
Tajiaa, SI
CKOppEeKTHPOBaHHAS CE30H-
S -292,448 -266,781 268,636 290,593
Hass KOMIIOHCHTA, |

Jnst naHHOM MOJIENI UMEEM:

—289,667 —264 + 271,417 + 293,375 =11,125.

Koppekrupyroumii koopdunuent: k =11,125/4 = 2,781.

PaccuntriBaem CKOPPCKTHPOBAHHBIC 3HAYCHUSA CE30HHOM KOMIIOHEHTHI (SI = S_I — k) " 3aHO-

CHIM TIOJTyYeHHBIE JaHHbIE B Tabnuiy 5.6.

[TIpoBeprM paBEHCTBO HYJIIO CyMMBbI 3HAUEHUN CE30HHON KOMIIOHEHTHI:

—292,448 — 266, 781+ 268,636 + 290,593 = 0.

Hlaz 3. VickirounM BIIMSHHE CE30HHOU KOMIIOHCHTABI, BbIYHUTAasA €€ 3HAYCHHUC M3 KaXXKIA0I'0

YPOBHSI UCXOJHOI'O BPEMEHHOrO psiaa. [lomydunm BenuuuHbI T+E=Y-S (rp. 4 Tabm. 19).

OTHU 3HAYCHUSA PaCCUUTBIBAIOTCA 3a Ka)KJII)II\/'I MOMCHT BPEMCHH U COACPIKAT TOJIBKO TCHACHIIUIO U

CIy4aiiHyI0 KOMITOHEHTY (Ta6i1.19).

Tabmuma 19. Pacyer mapamMeTpoB aJTATHBHOW MOJICITH

t Yi S Y =S T T+S Ezyt_(T_FS) E?
2 3 4 5 6 7 8

1 375 -292,448 667,448 672,700 380,252 -5,252 27,584

2 371 -266,781 637,781 673,624 406,843 -35,843 1284,721

3 869 268,636 600,364 674,547 943,183 -74,183 5503,117

4 1015 290,593 724,407 675,470 966,063 48,937 2394,830

5 357 -292,448 649,448 676,394 383,946 -26,946 726,087




6 471 -266,781 737,781 677,317 410,536 60,464 3655,895
7 992 268,636 723,364 678,240 946,876 45,124 2036,175
8 1020 290,593 729,407 679,163 969,756 50,244 2524,460
9 390 -292,448 682,448 680,087 387,639 2,361 5,574

10 355 -266,781 621,781 681,010 414,229 -59,229 3508,074
11 992 268,636 723,364 681,933 950,569 41,431 1716,528
12 905 290,593 614,407 682,857 973,450 -68,450 4685,403
13 461 -292,448 753,448 683,780 391,332 69,668 4853,630
14 454 -266,781 720,781 684,703 417,922 36,078 1301,622
15 920 268,636 651,364 685,627 954,263 -34,263 1173,953
16 927 290,593 636,407 686,550 977,143 -50,143 2514,320

Ilaz 4. OnpenenuM KOMIIOHEHTY T naunoit mogenu. [l 3Toro MIPOBEIEM aHATUTUYCCKOE

seipaBHuBanye psaaa (1 + E) ¢ momompio muneiinoro tpenna. PesyabTaTsl aHATNTHYECKOTO BhI-

PaBHHUBAHHA CIICAYIOIINC!

T =671777+0,9233-t.

oncraenss B 310 ypaBHenue 3Hadenus t =1 2, ..., 16, naiinem ypopan T s xaxkmoro

MoMeHTa BpeMmeHu (rp. 5 tabi. 19).

Ilac 5. Haiinem 3HaueHus1 ypoBHEH psija, MOJIYYEHHBIE 0 aAIUTUBHONU Monenu. st aToro

npuOaBUM K ypOBHAM | 3HAYEHMsS CE30HHOM KOMIIOHEHTHI JJI COOTBETCTBYIOIIMX KBApTalIOB
(rp. 6 Tabm. 19).

Ha onHom rpaduxe (puc. 5) oTiioxuM pakTHUecKre 3Hau€HUsl ypOBHEW BPEMEHHOT0 psija U

TCOPECTUUCCKHUEC, ITOJTYUCHHBIC 110 aITUTUBHON MOOEIH.
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Puc. 5. — cxonHble JaHHBIE U aJTMTUBHAS MOJIENb.

J71s1 o1IeHKH KavyecTBa MOCTPOSHHON MOJIENIA MPUMEHUM CYMMY KBaJIPaTOB MOJTYyYEHHBIX a0-

COJIFOTHBIX OIIHOOK.

37911973 _ 470

125274375




CrnenoBareabHO, MOXKHO CKa3aTbh, YTO afIWTHUBHAS MOJIENL 00bsicHAeT 97% o0mieii Bapua-
2 2
MY YPOBHEW BPEMEHHOIO psifia KOJMYECTBA MPaBOHAPYIICHUH 110 KBapTajiaM 3a 4 roja.

Hlaz 6. ITporuo3upoBaHue Mo aaIuTUBHON Mojenu. [Ipeanonoxum, 4To Mo Halemy npu-
Mepy HeoO0XOJIMMO AaTh MPOrHo3 o6 obmem oObeme npaBoHapymiennii Ha | u |1 xBapraner 2018

rojna. [Iporuo3noe 3HaueHue Ft YPOBHSI BPEMEHHOTO psiia B aJJIUTUBHOM MOJEIIA €CTh CyMMa

TPEHJIOBOM M CE30HHOW KOMIIOHEHT. JlJI onpeneneHnss TPEHA0BOM KOMIIOHEHTHI BOCIIOJIb3yEMCS
YpaBHEHUEM TpEHIA

T =671,777+0,9233t.
[Tonyunm
T,=671777+0,9233-17 =687,473;

T,, =671,777+0,9233-18 = 688,396 .

3HaueHHUs CE30HHBLIX KOMITOHEHT 3a COOTBCTCTBYIOIIMEC KBAPTAJIbl PABHBI: Sl =-292,448 1

S, =—266,781. Takum obpasom,

==

F,=T,+S, =687,473— 292,448 ~ 395;
F, =T, +S, =688,396— 266,781~ 422.

T.e. B mepBbie nBa kBapTaia 2018 r. ciaenoBano oxugath nopsaka 395 u 422 npaBoHapyliie-
HHI COOTBETCTBEHHO.
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