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BBEJIEHUE

Lenp n3yueHns TUCUMILUIMHBI « DKOHOMETPUKA» - MOArOTOBKA CHEIUAINCTOB, BIAICIOIIHUX CO-
BPEMEHHON METOO0JIOTHEN 3KOHOMETPUUYECKUX MOJENIECH Ul aHaIu3a U MOJECIMPOBAHMS IOKa3aTe-
Jiel PBIHOYHON SKOHOMUKH.

VYuebHas aucuuiuiiHa «DKOHOMETpUKa» sBIseTcs 0a3oBoil i cnenuanbHoctH 38.03.01
DKOHOMUKA, (POPMUPYIOIICH HABBIKM BIIAJICHUS IKOHOMETPUUYECKON METOIOJIOTHEH SKOHOMHCTOB
mo60ro npodus.

B coBpeMeHHBIX YCIOBHUSX HaBBIKM IIOCTPOCHHS M aHAIW3a 3KOHOMETPUYECKUX MOJENEH U
MIPOTHO30B SBJIAIOTCS HEMPEMEHHBIM YCIOBHEM MPHUHATHS OOOCHOBAaHHBIX YIIPABJICHYECKUX pellle-
HUHN Ha OyIylIUi Nepuo pa3BUTHs. 3HaHHWE SKOHOMETPHUUECKON METOJI0JIOTUU U YMEHHE ee MpruMe-
HATH T03BOJIsAET d()(PEKTUBHO OLIEHHWBATH TEKYIIYI0 SKOHOMHYECKYI0 M COLHUAJIbHYIO CHUTYalUIO,
CIPOTHO3UPOBATh €€ Pa3BUTUE B OyAyIIEeM U ONpeNeNuTh Hanbosiee ONTUMAIbHBIE MyTH PELICHUS
pa3NMYHBIX 337249 B chepe SIKOHOMUKH.

B pesynbraTe 0CBOCHHUS JUCHUIUIMHBI Y 00yYaromerocs 10JKHA ObITh CPOpMHUPOBaHA KOMIIe-
TeHIMU OCHOBHOM NMPOoQeCcCHOHATBHON 00pa30BaTeIbHOM MPOrpaMMbI OaKkaiaBprara:

OIIK-3 | criocoOHOCTBIO BHIOpaTh WHCTPYMEHTAIBHBIC CPEICTBA JIJIsi 00OpaOOTKH SKOHOMHYE-
CKUX JAaHHBIX B COOTBETCTBUU C MOCTaBICHHOMN 3aJaueii, MpoaHaIH3uPOBATh Pe3yib-
TaThl PACUETOB U 0OOCHOBATH MMOJYYECHHBIE BHIBOIBI

I1K-4 CIIOCOOHOCTHIO HA OCHOBE OIMMCAHMS 3KOHOMUYECKUX IMpouecCCoOB U SIBJICHUMN CTPOUTDH
CTaHAAPTHBIC TCOPECTHYCCKUC M OKOHOMCTPHUYCCKHUEC MOACIIHU, aHAJIM3UPOBATH U CO-
ACPIKATCIIbHO HHTCPIIPETUPOBATH ITOJTYUYCHHBIC PE3YyJIbTAThL

Tpedyemasi moaAroToBKa: 3HAHHE OCHOB YKOHOMHYECKHX 3HAHUN, MAaKPOIKOHOMMKH, BBICIICH
MaTEMaTHKHU U CTATUCTUKHU.

Heap HACTOAIMX METOAMYECKHUX YKA3aHUIl — 1aTh CTyJIEHTaM BO3MOXXHOCTh yTITyOUTh U 3a-
KpEenuTh MOJyYeHHbIC Ha JIGKIHUSIX U TIPH CAMOCTOSATEIHbHOM M3YYSHUH TUCITUILUIMHBI 3HAHHUSI, a TAKKe
HAy4YUTh UX MPUMEHSTh 3TU 3HAHUS HA MPaKTUKE MPU PEIIeHUU Pa3INyYHbIX 3a/1a4 B chepe OGe3omac-
HoctH. [IpeayaraeMpie METOIMYECKUE YKA3aHUS aIPECOBAHBI CTY/ICHTAM 3a09HOTO H OYHO-3309HOTO
otnenenus BY30B, oOyqarommxcs o cnernuansaoctr 38.03.01 DxoHOMUKA.

MCTOZ[I/ILIGCKI/IG YKaszaHusa COACPIKAT 3aJaHrd 110 OCHOBHBIM TE€MaM KypcCa, METOJUYCCKHUEC YKa-
3aHMS MO UX PELIEHUIO U NMPUMEPHI PEIlIeHUs HEKOTOPBIX 3a/1ay, TpeOOBAHUS K BHIOJHEHUIO KOH-
TPOJBHOM PabOTHI.

1. OcHOBHBIE TPEOOBAHMS K BHINOJHEHNUI0 KOHTPOJIbHOI PadoThI
1.1 Bi0op BapuanTa padoThl

KonrtponbHast paboTa npeacTaBieHa B JI€CATH BapuaHTax, HOMEp BapuaHTa ONpeAessieTcs Mo
nocJiegHein nudgpe B 3a4eTKE CTYICHTA.

[Ipuctynas K BBIIOJHEHUIO KOHTPOJBHOM pabOThl, HEOOXOJMMO O3HAKOMHUTBCA C COOTBET-
CTBYIOLIMMHU pa3JelamMu IPOrpaMMbl Kypca U METOAUYECKUMHU YKa3aHUAMU, U3YUYUTh JIUTEPATYPY.
Oco0oe BHUMaHHE HYKHO OOpaTUTh HAa METOAbl OCTPOEHUSI IKOHOMETPUUYECKUX MOJEINEH, METO/IbI
OLICHKA WX KadecTBa M0 MUMEKIIHUMCS CTaTUCTHYECKUM JIaHHBIM, XapaKTEPHU3YIOLIIUM H3ydaeMmble
SKOHOMUYECKHE SBJICHUS U IIPOLECCHI.



1.2 TpeboBaHus MO BHINOJTHEHUIO PACYETHBIX 32/IaHUI KOHTPOJILHOI PadoThI

Oo61mme TpedoBaHMs
1. KonrponbHas paboTa goKHA OBITH BBIOJHEHA W MPEACTABICHA B CPOK, YCTAHOBICHHBIHN Ipe-

110/1aBaTEJIEM.

2. B nauane paGoTsl 10JKeH OBITh yKa3aH HOMEp BapuaHTa paboThl. 3aJaun HYKHO peIiaTh B TOM
MOPSAJIKE, B KAKOM OHM JJaHbl B 33JJaHUH.

3. Pemenue 3amau ciemyeT CONpOBOXKIAThH HEOOXOAMMBIMU (HOpMYJIaMH, pa3BEpHYTHIMU pac-
YeTaMu U MOACHEHUsMU. Eciu uMeeTcs HECKOJIBKO METO/I0B pacueTa TOro WK MHOTO IoKa3are-
7151, HaJI0 IPUMEHSATH HanboJiee MPOCTON U3 HUX, YKa3aB MIPH 3TOM JIPYTHE CIIOCOOBI PellICHUSI.

4. PenieHue 3aa4 cieyeT 1o BO3MOKHOCTH 0OPMIISTH B BHI€ TAOIUI] U TPaQUKOB.

5. B koHIle pemnieHus KaxKI0i 3a/1a4ll HEOOXOAMMO YeTKO C(OPMYJIUPOBATh BHIBOJBL. be3 BhIBOAA
3a/1a4a CYUTACTCS HEPEIICHHOM.

6. Bce pacueTbl OTHOCUTENBHBIX TIOKa3aTeNel HY>KHO MPOU3BOAUTE C IPUHATON B CTATUCTHKE TOY-
Hocthto 110 0,001, a mponenTsi - 10 0,1.

7. CtpaHuubl pabOThl TOJKHBI OBITH MPOHYMEPOBAHBI, 1 UMETh JIOCTATOYHO IIUPOKUE MO IS
3aMeuyaHuil pelieH3eHTa U UCIPABICHUHN (JIOMOIHEHHI ), BHOCUMBIX CTYAEHTOM IOCIE PEeleH3U-
pOBaHUSI.

8. B konme paboThl cieayeT MpHUBECTU CIUCOK HCIOIb30BAaHHOW JuTepaTypbl. Pabota momxHa
OBITH MMOJMUCAHA CTYACHTOM C YKa3aHUEM JIaThI €€ BHITTOJIHEHHUS.

9. BrmonHeHHas paboTa coaeTcs Ha MPOBEPKY MPETOAaBATENI0. Y TOBIETBOPUTEIHHO BBIIOIHEH-
Has pa0doTa OLIEHUBAETCA Ha «3auTeHo». CTYIEeHTHI, MPEeICTaBUBIINE HA TPOBEPKY HEYHOBJIE-
TBOPUTENIbHBIE PaOOTHI, BBHIMOJIHSIOT paboTy 3aHOBO € YYETOM 3aMedaHuil mperojgaBatens. Ha
3a4eT JI0IYCKAIOTCs CTYAEHTHI C 3a4TEHHBIMU PA0OTaAMHU.

IMopsinok oeHUBAHUSA
10. KontpomnbHas paboTa OLIEHUBAETCS Ha «3aUTEHO» U «HE 3a4TeHO». MUHHMaJIbHOE KOJIUYECTBO
0aJI0B 3a KOHTPOJBbHYIO padoTy 32, MakcuMmalibHOe 48. 3a4TeHO CTAaBUTCS CTYJIEHTY, €CIM OH
HabOpain 32 Gamna u Beime. [IpaBriibHOE BHIITOMIHEHHE KXKIAOH 33/1a4H ¢ TOJPOOHBIMH BBIBOJAMU
OLIEHUBAETCS MaKCHUMAaJbHBIM KOJIMYECTBOM OaJlIOB, PEIICHUE C HEJ0YeTaMH MEHBIINM KOJIH-
94ecTBOM OaIlIOB. 3a coboieHne TpedoBanuil kK opopmiteHn o qo0aBisieTcs 2 6aa.

Kputepun ouennBanns bainos Bcero
Mu=s. Makc.

3ananue 1 - [lapHas perpeccus 6 10
3ananue 2 — HenuueliHas perpeccus 8 12
3aganue 3 - IlocTpoeHue TpeHa U aJalITUBHEIE METOIBI 8 12
Baganne 4 - CTaTUCTHYECKUN aHAJIN3 JUHAMUKU U CE30HHOCTD 10 14
Brimonnenne tpeboBaHuit K 0OPMIICHHIO 0 2
Hroro 32 48

1.3 MeTonuyeckune yKazaHusi 10 COJAePKAHUIO U 0OPMIIEHUIO KOHTPOJILHOH PadoThI

B Xxozie BBIOSHEHUS KOHTPOJIBHOM pabOThl CTYAECHT BBIMOJHIET CaMOCTOSITENIbHYIO padoTy,
MTOCBAIICHHYIO M3YYEHHIO M 3aKPEIUICHUIO KOHKPETHOI'O HANPABIICHUSI TEOPUU U NMPAKTUKHA CTaTH-
CTMYECKOI'0 aHaJM3a JaHHBIX, YTO CIIOCOOCTBYET PELICHHIO psAAa BaXHEUIIMX 3a1ad oOydeHus, a
MMEHHO CUCTEMAaTH3aliH, 3aKPEIJICHUI0 U PACIIMPEHUIO TEOPETUYECKUX 3HAHUM U NPAKTHUYECKUX



HABBIKOB CTaTHCTUYECKOIO aHAIM3a, IPUMEHEHUE STUX 3HAHWM MPH PEHIeHHH KOHKPETHBIX pacder-
HBIX 33/IaHUH, pacCCMaTPUBAaEMbIX B KOHTPOJIBHON paboTe.
CTpyKTypa KOHTPOJbHOU PadoThl

CTpyKTypa KOHTPOJILHOU PabOTHI CIICTYFOIIAS:
I TuTynbHBIN JIUCT

2 CopepxaHnue.

3 Penienne pacyeTHBIX 3aJIaHUM.

4 CrmcoK UCIOJIb30BAHHBIX UCTOYHUKOB.

TUTYJbHBIH JIUCT

Ha TuTynpHOM JIMCTE JOIKHBI OBITh YKa3aHbl UMsI, (haMuIIus, Kypc, Tpymnia, (hakynbTeT,
HanpasieHnue, npoduib u Homep BapuanTa (Ilpunoxenue 1).

Coaepxxanue padoTbl

CoaepmaHHe BKJIIOYAa€T HAUMCHOBAHHEC BCCX pa3aCiIOB, IOAPA3CIIOB U ITYHKTOB C YKA3aHUEM
HOMCEpa CTpaHHIl, C KOTOPbIX OHU HAYMHAIOTCA.

Pemenue pacueTHbIX 3aJaHU

OcHOBHasI 4YacThb KOHTpOJ'ILHOﬁ pa6OTI>I - pCICHUC PACUCTHBIX SaHaHHﬁ, IMOAKPCIUICHHOC
q)OpMy.]'IaMI/I, Ta6J'II/II_IaMI/I; 000CHOBAHHE CAMOCTOSITENIHHBIX BBIBOJOB U Hpe,ﬂHO)KCHHfI.

3a Ka4ecTBO, MPABUIBLHOCTH MPEJCTaBICHHBIX Pacue€TOB, 00OCHOBAHHBIC PEIICHUS U PEKOMEH-
JaliK, a TAK)KE 32 CBOEBPEMEHHOE U B COOTBETCTBYIOIIEM 00bEME BBIIIOJIHEHNE KOHTPOJIbHON pado-
THI HECET OTBETCTBEHHOCTH CTY/ICHT.

CnucoK HCIO0JIb30BAHHBIX HCTOYHHKOB

Crucok JIMTCPATYPHI, COCTaBJISIEMBIH CTYACHTOM, HOJOKCH BKIIFOYATh TOJIBKO HWCTOYHUKH,
HETMIOCPCACTBCHHO HCIIOJIb30BAHHBLIC B KOHTpOJIBHOﬁ pa60Te, T.C. TC, KOTOPbIC IUTUPOBAJIMCH, HA KO-
TOPBIC ACJIAJIMCh CCBUIIKU HUJIN €CJIIM OHU ITOCITYKHUIIN OCHOBOM JJIsI (bOpMHpOBaHHH TOYKHU 3pCHUA CTY-
JACHTA.

IIpaBuia opopmiaenus padoTsl

Pabora npencrasisiercs K 3aliuTe B BUJAE TEKCTa, K KOTOPOMY IpenbsBIsSeTCs psl TpeboBa-
HUH 110 0OPMIICHHUIO.

OdopmiteHre TeKCTa KOHTPOJILHOU PaOOTHI BHITTOIHSAETCS B COOTBETCTBUH C TPEOOBAHUSIMH,
M3JI0KEHHBIMH B METOIMYECKHX YKa3aHUsX - [IpaBuina opopmieHns yueOHBIX paboT CTYICHTOB:
yaebHo-MeToaudeckoe mocooue / HoBokysuern. un-T (¢un.) Kemepos. roc. yu-ta ; coct.: M. A. XKu-
ounosa [u np.]; mox pen. M. A. XKubunosoii. — HoBoky3uernk: HOU KemI'Y, 2018. — 104 ¢. Jlute-
parypa opopmisiercst B coorBercTBuu ¢ ['OCT.



2 3aianus Ha KOHTPOJIbHYI0 padoTy

3ananue 1. [Tapuas perpeccus

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

2. Iloctpouts nuHEHHOE ypaBHEeHHE mapHOi perpeccun Y ot X.

3. Paccunrtath NMMHEHHBIN KOAQPHUIMEHT MapHOH KOppemsiuuu, Ko3QUIMEHT AeTepMUHAIINA U

CpenHIo omuOKy anmpokcuMaiuu. CienaTh BHIBOIBIL.

4, OHGHI/ITB CTaTUCTUYCCKYIO 3HAYMMOCTE IIapaMETPOB PEIPECCHUH U KOPpEIALUNU C ITOMOIIBIO

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

5. Ha ogHoMm rpaduke nocTpouTh HCXOIHBIE JaHHBIE U TEOPETUUYECKYIO IPSIMYIO.

6. BommonanTs nporHo3 Y * npu nporHo3HoMm 3HaueHHH X *, 3aJaHHOM B 331aHUH

7. OueHuTbh TOYHOCTH NMPOTHO3a, PACCUNUTAB OLIMOKY POTHO3a U €r0 JOBEPUTEIbHBIN HHTEPBAIL.

3AIAHUS no Bapuantam

1. Typuctrueckas koMnaHus npearacT MecTa B FOCTHHHIAX IIPUMOPCKOTo KypopTa. Me-

HCIPKCPAa KOMIIAHUH MHTCPCCYCT, HACKOJIBKO BO3pAaCTACT NPUBJICKATCIIBHOCTD TOCTUHHUIIBLI B 3aBU-

CHMOCTH OT €€ yAaJeHHOCTH oT Tuiska. C 3Toit nenpro no 10 roctuHUIaM ropoja Obljia BEISICHEHA

cp€aHCroaoBas HAIOJHACMOCTb HOMECPOB U PACCTOAHHUC OT ILJIAXKA:

Paccrosinue, km
X

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,7

0,8

0,9

Hamonusemocts, %
Y

95

96

90

89

90

83

85

80

78

75

K nynkTy 6. 3Hauenne X =0,75.

2. Komnanuio 1o mpokaty aBTOMOOUIICH HHTEpPEeCyeT 3aBUCUMOCTh MEXTy TIPOOETOM aBTO-

MOOWJIEH U CTOUMOCTBIO €KEMECIYHOTO 00CTyKUBaHUs. J1JIs BBIACHEHHS XapaKTepa dTOU CBS3H

66110 oToOpano 10 aBTromoOumIIei. Pe3ynbpTaTsl Hccaen0BaHus IPEICTaBICHbI B TaOIUIIE:

[TpoGer, TbIC. KM, X 6 8 9 10 11 12 13 14 15
Cromvoets obenykusa- | 44| g6 |45 | 29 | 19 | 21 | 26 | 23 | 30 | 32
Hug, gomd., Y

K nynkTy 6. 3Hauenne X' =18.

3. TOpFOBHy HY>XHO BBISICHUTB, KaK U3MCHACTCA KOJINMYCCTBO ITYUYKOB cajlaTa, IMpoJaBacMbIX

CXKCIHCBHO B PO3HULY. NmeroTcs CIICAyoIHrE CBEACHUSA O KOJIMYECTBE U LICHE!

IleHa, y.e. 3a equnuiry, X

30

31

25

26

22

24

16

12

10

KomnunuectBo, ThIC./neHD, Y

28

29

34

35

37

37

41

46

48

52

K myskty 6. 3uauenne X =20.




4. KommaHnus, 3aHUMaIOLIascs MpoJaxked paauoanmnaparypbl, yCTAaHOBHJIA Ha BUACOMAarHu-
ToOH onpeeNeHHOW MoJenu 1ieHy, nuddepeHIpoBaHHyo Mo peruoHaM. Crienyronye JaHHbIE
MOKAa3bIBAIOT LIEHBI HAa BHJIEOMarHUTOPOH B 10 pa3mu4HBIX peruoHax 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

Yucno nponax, mr., Y

420

380

350

400

440

380

450

420

460 500

K nyskty 6. 3uauenue X =5,7.

5. HeKOTopaH KOMITIaHUs HCAABHO IIPOBECJIa PCKIAMHYIO KaMIIaHWIO B MaradvmHax ¢ JEMOH-

CTpaHHeﬁ AHTHCCIITUYCCKUX KA4YC€CTB CBOCI'0 HOBOI'O MOIOIIECTO CPEACTBA. ‘lepes 10 HEACTIb KOM-

MaHUsl pelmia MPOaHATU3UPOBATh I(P(EKTUBHOCTH ATOTO BUIA PEKIaMbl, COIOCTaBHB €XEHE-

JebHBIE 00BEMBI MTPOJIAXK C pacxXoJaMH Ha pekiiamy (Thic. pyo.):

Pacxopsl Ha pekiiamy, y.e., X

5

12

10

O6beM npogax, y.e., Y

72

76

78

70

68

80 | 82

65

62

90

K nyHkty 6. 3HaueHue X" =7

6. ITo 10 oqHOPOAHBIM MPENNPHUATHSIM UMEIOTCS TaHHBIE O KOJMYecTBE pabouux ¢ mpodec-

CHUOHAJIbHOW MOJArOTOBKOM M KOJMYECTBE OpaKOBaHHOM MPOTYyKIUU:

KOJII/I‘-IGCTBE) pa60qnxcng)0(1)eccp10Hanb- 10112114117 24128130135/ 40! 50
HOU TOJTrOTOBKO#, %, X
K "
OJIMYECTBO 6paI;ZBz:1({H0H mponykuia, | 4o | 2 14112110110l 8] 96! 6

K nynkTy 6. 3Hauenne X' =27.

7. Ilpu uccnenoBaHUU rOJOBOIO J0X0/a U COEpeKEHUN HAceIeHHs B CIy4allHOM MOpsIKe

otobpano 10 uenosek. [lomydeHs! caeayromme TaHHbIE:

Hoxon, ThIC. y.€., 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 myskTy 6. 3Hauenme X =17.

8. IlpoBeneH ompoc ciydaitHO BbIOpaHHBIX 10 CTYAEHTOB, MPOXKUBAIOLIUX B OOLICKUTHH
YHHUBEPCHUTETA, JUIsl BBIABICHHUS 3aBUCHMOCTH MEXAY CPEIHUM OalsioM MO pe3yjbTaTraM Ipeibl-
IOYLIEN CECCUU U YMCIIOM YacOB B HEZEIII0, 3aTPAYEHHBIX CTY/I€HTOM Ha CAMOCTOSTEIbHYIO MOJTO0-

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

K myskty 6. 3Hauenne X =27.




9. Nmerotes nannble o 10 mpeanpusaTHsIM O IPOU3BOAUTEILHOCTH Tpyaa U Kodhduinente
MeXaHMU3alHu padoT:

Koadduument mexanuza-

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

[Tpon3BOAUTEIHLHOCTH 28 30| 31 | 33| 34| 37 38 40 | 41| 43

Tpyaa, mr., Y

K nyHkry 6. 3HaueHue X =65.

10. [IpencraBieHbl AaHHBIE, XapaKTEPU3YIOLINE 3aBUCUMOCTh MEXAy % JIMIIHEro Beca U
KOJIMYECTBOM OOJBHBIX IUA0ETOM IO paiiloHy:

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

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

K nyHkty 6. 3navenne X = 30.

3ananue 2. «HenuHeitnasi perpeccusp»

[To mpeAnpusTHSM MPOMBIIUIECHHOCTH PETHOHA NMOJTy4YeHa HH(OpMAIHs, XapaKTepHU3YIOIas
3aBUCUMOCTE 00Bema evinycka npodykyuu (Y, man. pyo.) or od6vema Kanumano-
enoxcenuii (X, MaH. pyo.). Tpebyercs:

1. I XxapakTepUCTUKH 3aBUCUMOCTH Y OT X MOCTPOUTH CIIEAYIOIINE MOAEH (C MOMOIIBIO

rpau4ecKoro aHanu3a):
—JIMHENWHY10, CTENEeHHYI0, Mapadoiy, Jorapu(pMUUECKyr0, SKCIIOHEHTY.

2. OLEHUTH KXY MOJIEIh, OTPEICITHB:

— K03 HUIMEHT IeTepMUHAIINH,

— F-xpurepuit @umepa

— OomMOKY anmpoKCHMaluH,

— KOO PUIIUEHT ITACTUYHOCTH.

JlaTh MHTEpIPETAUIO PACCYMTAHHBIX XapaKTEPUCTHK IS KaXKI0H MOJIEIH.

3. CocTaBUTh CBO/IHYIO TaOJIUIy BEIYMCIEHUH, 0OOCHOBAThH BHIOOD JTydILEH MOJENIH.

4. PaccuutaTh MPOTHO3HBIE 3HAYCHUSI PE3yJIbTAaTUBHOIO NMpH3HaKa Y, €CIM MPOTHO3HOE 3Ha-
yeHue axtopa X yBenmuutcs Ha 20 % OTHOCHTEIIEHO MAaKCUMAIILHOTO 3HAYCHUSI.

3ajaHus 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
Bapuanr 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

I[aHa BBI60pKa AUHAMHKU IPOU3BOACTBA NTPOAYKIUA (TBIC. CI[.) 3a 12 mer mo OpCaAIPUATUIO

(Tabnwuma 1).

1) HpOBCCTI/I CTJIA)KUBAHUC BPEMCHHOI'O psda C IMOMOIIBIO TpCXqHCHHOﬁ CKOJIB3SIIeH CpC,Z[HCﬁ.

CI[GJ'IaTI) BBIBOJbI O THIIC MOJCIIH.

2) TlocTpouTh MOJIENb TEHACHIIMM BPEMEHHOTO psaa (¢ momorisio mogadopa B Excel). Briopats
JTYYITyIO TI0 CKOPPEKTUPOBAHHOMY KOA(D(PHUITMEHTY NeTEPMUHAIINH, PACCUUTATHh 3HAYCHUS T10

MOJIEIIH.

3) OneHuTh KadecTBO Mojeiu (10 KOA(PGHUIUEHTY JAETSPMHUHAIMU, KPUTEPUIO MOBOPOTHBIX TO-
YeK, olMOKe anmpokcuMaluu, kpureputo [lapouna-Yorcona, kputeputo RS). Cnenatb BbIBO-

AbI O Ka4YCCTBC U BO3MOXKXHOCTH NPOTHO3UPOBAHHSA 110 MOJCIIN.

3ananue 3. IlocTpoeHue TpeHI0B. AJaNITUBHbIE METO/IbI.




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

5) Paccunrtarh aganTUBHYIO MOJEb bpayna s mapamerpos o = 0,5; 0,2; 0,8 mis Kaxxa0i Mo/ie-
JIM HAWTH CTaHJAPTHYIO OMHUOKY U BRIOpaTh yulnyro. [loctpouTs mporHo3 mo moaenu Ha 2020
r.

Ta6muma 1. JlaHHBIE 714 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

3aganmue 4. [Iporuo3upoBaHue Ce30HHOCTH.

Jlana BEIOOpKa 00BEMOB IPOJAXK Pa3HBIX TOBAPOB II0 OJHOMY M3 MaraswHOB 3a 12 MmecsileB

(Tabnuua 2).

1) Haiitu k03 PUITMEHTHI ABTOKOPPEIIAIIUH CO cMeleHreM Ha 1,2,3,4 U uX 3HaYUMOCTh C BEpO-
atHocThIO 0,95. CaenaTh BEIBOJIEL.

2) TlocTpouTh KOppeIorpaMmy.

3) TIpoBecTu CriiaXMBaHHE Psia TPEXWICHHBIMUA CKOIB3SIIIUMU CPETHIUMHU.

4) OmnpenenuTh CKOPPEKTUPOBAHHYIO CE30HHYIO KOMITOHEHTY. VI HCKITFOUUTD €€ U3 psja.

5) TlocTpouTh aINTUBHYIO (WA MYJIbTHILTMKATUBHYIO) MOJIETb BPEMEHHOTO Psi/a.

6) OIleHUTh KaYeCTBO MOJAEIH MO KOIDDUIMEHTY AETCPMHUHAIIMH, ONIHOKE ANMPOKCUMAIIUH H
RS. Crenatb BEIBONEL.

7) TlocTpouTh MPOrHO3 IO MOJCTH Ha ()eBpab CIACIYIOIIETO ro/Ia.

Ta6nuia 2 Jlanasie Jyisi aHAJIM3a 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 | 871 | 841 | 117 93 122 | 37,5 52 20,5 42
8 609 | 863 | 843 | 116 | 923 | 121 | 358 | 50,1 19,2 40
9 605 | 855 | 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. Mertoauueckue yKa3aHusi 10 BHINOJHEHHIO KOHTPOJIbHOMH padoThl

3.1 TunoBoii npumep «Ilapuasi perpeccusp»

ITo JaHHBIM IPOBCACHHOI'O OIIPpOCa BOCbMU I'PYIIII CeMEH U3BECTHEI JaHHBIC CBA3U pacxoa0B
HACCJICHUA HA MPOAYKTEI IMTAHUA C YPOBHEM NOXOH0B CEMbHU.

Ta6muma 3. JlaHHBIE 1O JOXOAAaM M pacxojiaM CeMe

Pacxobl Ha IPOTyKTHI IIUTAHUS,
0,9 1,2 1,8 2,2 2,6 2,9 3,3 3,8
ThIC. py0., Y

Jloxonasl ceMbH, ThIC. py0O.. X 1,2 3,1 5,3 7,4 96 | 11,8 | 14,5 | 18,7

1) IMoctpouts rpaduk — nose Koppeaayuu v CAETATH BEIBOJ O BUIE MOJICIIH.
2) Paccunrtath mapameTpsl napHoi perpeccuu Y or X.

3) PaccunTarh JIMHEWHBIH KOIPPUIMEHT MapHON KOppeIsHU, KO3QGHUIUCHT ASTCPMUHALMHA H
CpeAHIOI0 OMMOKY anmpokcumanuu. Crenars BHIBOIBI.

4) OUeHHUTh CTATUCTUYCCKYIO 3HAYUMOCTh MapaMeTPOB PErPECCHU U KOPPEISIHHU, a TAKKE BCETO
ypaBHeHHs ¢ momombio - -kpurepus ®umepa u {-kpurepus Creionenta. Crenars BBIBOIBL.

5) Ha ogHoM rpaduke MOCTPOUTH UCXOIHBIC JaHHBIE U TEOPETUICCKYIO MPIMYIO.

6) Boimonuuts nporuo3 Y * mpu nporrozHom 3HadeHun X *, paBHoM 110% OT MakcHMaabHOTO

3HA4YCHMUA. OI_ICHI/ITB TOYHOCTb IIPOTHO34, paCCUUTAB OI_I_II/IGKy IpOTrHO3a U €ro IlOBCpI/ITCJ'IBHHﬁ
HUHTCpPBAJI.

PEIHNEHME: IIpenmnonoxuM, 4To CBA3b MEXKAY JTOXOJIaMH CEMbU U PACXOJIaMH Ha IPOIYK-
Thl TUTAHUS JIMHEWHAsA. /{15 mOATBEpkKACHUS HAIIETO MPEAIOIOKEHUS TOCTPOUM T0JIE KOPPEs-
LUH.
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Puc. 3.1 - TTone koppensuu

[To rpaduky BHIHO, YTO TOYKU BBHICTPAUBAIOTCS B HEKOTOPYIO MPSAMYIO JIMHHUIO.
Jns ynoOcTBa fanbHEUIIUX BHIYMCIECHUI COCTaBUM TaOIHILy 4.

Tabmuia 4. Pabouas Tabiania

2
X y X-y G y2 Y, Y-V, (y—yx) 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

| Nl o O B~ W N | B

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 — — — - — — _

o2 |3056|0874| - - - - - - -

Paccuntaem mapameTphl JMHEHHOro ypaBHeHHs mapHO# perpeccun Y, = ad + b-X.
3TOr0 BOCcmolb3yeMmcs hopmynamu (1.5):
cov(X,y) x-y-X-y 26,09-8,95-2,34
ol x_x* 30,56
a=y-b-x=2,34-0,168-8,95=0,836.

b= =0,168:




Homyunnu ypasuenue: Yy, =0,836+0,168-x. T.e. ¢ yBennucHnem [oxoxa cembd Ha

1000 py©6. pacxo/ bl Ha MUTaHKUE YBEIUYUBAIOTCS Ha 168 pyo.
Kak ObL10 yKa3aHO BBIIIE, YpaBHEHUE JTMHEHHON perpeccuu BCeraa JOMOTHISTCS oKa3aTe-

JIeM TECHOTBI CBSI3U — JINHEHHBIM KO3 (OUIIEHTOM KOPPEISIUH rxy :

o 5,53
My =h-—%=0,168- ——=0,994-
o, 0,935
bmuzocth k03¢ dunnenTa Koppensanuu K 1 yKasplBaeT Ha TECHYIO JIMHEWHYIO CBSI3b MEXITY
HpI/I3HaKaMI/I.

2
Koaddumuent nerepmunaum Fy = 0,987 TIOKa3bIBACT, YTO YPABHCHUEM PErPECCUU 00BsIC-

Hsercs 98,7% nucnepcuu pe3yabTaTUBHOTO MPU3HAKA, & HA JIOIIO MPOYHX (PAKTOPOB MPHUXOAUTCS
b 1,3%.
OLeHNM KauecTBO YpaBHEHHs PErPECCHHM B IENIOM ¢ oMombio | -xpurepus dumepa. Co-

cunTaeM (haKTHUecKoe 3HaueHne F -kpurepus:
r2

F=—2 .(n_z):ﬂ

112 1-0,987

TaGmuunoe 3nauenme (k, =1, k,=n-2=6, «=0,05) F

Tabn

6= 455,54

=5,99. Tak xak Fou > F

Tabn ’
TO NPU3HACTCA CTATUCTHYCCKAA 3HAUYUMOCTDb YPABHCHUS B LICJIOM.
J1J1s OLIEHKH CTaTUCTUYECKON 3HAYMMOCTH KOA((DHUITHEHTOB PErPECCUH U KOPPEIISAIMH pac-
cyuTacMm t - KpI/ITepI/Iﬁ CTLK)I[CHT@. H JOBCPUTCIIbHBIC MHTCPBAJIbl KAXKAO0I'O U3 nokazareineu. Pac-
CUUTAEM CITy4aiiHbIe OIIMOKHU MapaMeTpoB JIMHEWHON perpeccuu 1 KodpduIreHTa Koppesuum:

g2 Z(V—yx)z _0,1257

2= =0,021
n-2 8-2
_S.. _ 40,021 J2X°  |f0,021-885,24
m, = = =0,0093: m, =S, - = —0,0975’
o,-\Jn 55348 o,.N 5,538
2
m = /1—r _ /1—0,987 — 00465
n-2 6

dakTHYECKHEe 3HAYEHHA L- CTATHCTHK: t, = 0,168 —18,065" t, :ﬁ:& 574

0,0093 0,0975

0,994 Ta6 t C =0,05
L= m =21 ,376- labnnunoe 3nayenue L- xpurepus CrprojieHTa Iipu & = U, U YHCIIE

creneneii cBoGoabl V=N—2=06 ectb t _ =2447. Tak kak t, >t _ , t >t #t >t _,TO

TabM TabI

MPU3HAEM CTATUCTUYECKYIO 3HAYUMOCTh apaMETPOB PETPECCUU U MTOKA3aTEIIsl TECHOTHI CBSI3H.
Cpennsist ommbka anmpoKCUMAaIlud HaXOAUM ¢ TIOMOIIIbI0 cTosnbna 10 Tabmuist 4:

_ Yi — yxi
Yi

A :100%
A =6,52% wmenbime 10%, 4TO TOBOPUT O TOYHOCTH MOCTPOCHHOTO YPABHEHHS H  XOPO-

meM Ka4eCTBE YpaBHCHHSA PErpeCCrU, T.C. CBUACTCILCTBYET O XOPOLIEM Hon6ope MOJCIHN K HC-
XOOHBIM JaHHBIM.



W, HakoHell, HaiiieM MPOTHO3HOE 3HAYEHHE PE3YJIbTaTUBHOTO (haKTopa yp IpY 3HAYCHUU
npu3Haka-gpakropa, cocrapisomeM 110% oT cpenHero ypoBHs X, = 11-X=11-8,95=9,845
, T.€. HalJIeM pacxo/ibl Ha TUTAHUE, €CIIU TIOXObI CEMbU COCTAaBAT 9,85 ThIC. pyO.

y, =0,836+0,168-9,845 = 2,490 (teIc. py6.)

CrnenoBatenbHO, €CIHM JOXOJbl CEMbH COCTaBAT 9,845 Thic. py0., TO pacxojabl Ha MUTAHUE
OoynyTt 2,490 ThIC. pYO.
Haiinem noBeputenbHbIN HHTEpBaAI Mporao3a. Omudka mporHosa

_\2 2
X, =X 9,845-8,95
m =S, - 1+1+@= 0,021 1+1+( ) =0,154
Yp n n-o, 8 8-30,56

a JIOBEPUTENbHBIN UHTEPBA ( Yo _Ay <y, <y, + Ay )
p p

2,113<y, <2,867-

T.e. MPOTrHO3 SIBIAETCSA CTATUCTUYECKU HAJICKHBIM.
Teneps Ha 0JHOM rpaduke H300pa3uM UCXOAHBIE JAHHBIE U JINHUIO PErPECCHU:

4,04
/

3.5 e

3.0 e

254 -

20 ~

Puc. 2 - JIunelinas Moaenn

3.2 HesqimHeiiHas perpeccust

Bo mHoOrmx MPAKTUYCCKUX ClIydadX MOJCIUPOBAHHUEC SKOHOMHYCCKUX 3aBHCHUMOCTEH JIH-
HEWHBIMH YPaBHCHUAMU JA€T BIIOJIHC y,I[OBJ'IeTBOpI/ITeJ'II)HBII\/’I pPE3YJbTAaT U MOKET UCIIOJIB30BaTHCS
IJI aHAJIn3a U MPOTHO3UPOBAHUA. OI[HaKO MHOTHUC 5KOHOMHUYCCKUE 3aBUCUMOCTHU HE SABJIAIOTCA
JIMHEHHBIMHU 110 CBOEH CYTHU, U IO3TOMY UX MOACIIUPOBAHUC JIMHENHBIMU YpaBHCHHUAMU PECIrPeCCU
HC JaCT MOJIOKUTCIIBHOTO PC3yJibTaTa.

Ecnu Mexay SKOHOMHYECKHMHM SIBICHHUSMHU CYIIECTBYIOT HEIMHEHHBIE COOTHOILIEHUS, TO
OHHU BBIPAYKAIOTCS C IIOMOILIbIO COOTBETCTBYIOUINX HETMHEWHBIX (DYHKIUH.

PaznuuaroT 1Ba kj1acca HEMMHEWHBIX PETPECCHIA:

1. Peepeccuu, nenuneiinvie 0mHoCUMENbHO BKIIOUEHHbIX 68 AHAIU3 061)}101-!}2}01/[41/!)6 nepe-

MEHHBIX, HO JTUHEUHbLE N0 OUCHUBACMbIM NAPAMEMPAM, HANPpUMED

— MOJIMHOMBI PA3JIMYHbIX CTENEHeH — y =a+b-x+c-x*, y, =a+b-x+c-x*+d-x%

— PaBHOCTOPOHHSIS THIIEpOoIa — y =a+b/x;



— nonynorapudmudeckas GyHKIus — y,=a+b-Inx.

2. Peepeccuu, HelUuHelHble o OYeHUueaembimM napavempam, HaIpumMep

b.
— CTEIICHHAs — yX =a-X;

— nokasatenpHas — Y, =a- b*;

__ Aathx
— JKcrnoHeHnuanbHas — Y, =€ )

Perpeccun HenMHENHBIE O BKJIKOYEHHBIM NEPEMEHHBIM IMPUBOAATCSA K JIMHEMHOMY BHUIY
MPOCTOM 3aMEHOW NEPEMEHHBIX, a JAJIbHEHIIAs OLICHKA NapaMeTPOB MPOU3BOJUTCS C MOMOILIBIO
METO/1a HAUMEHBIIMNX KBAIPATOB.

Hanpumep, paBHocToponHsisi runepdona Yy, =ad+ b/ X MOXeT OBbITh HCIOJIb30BaHA

JUTSL XapaKTEPUCTUKU CBSI3U YIEIBHBIX PACXOJIOB CHIPbs, MAaTEpPHUAJIOB, TOTUIMBA OT 00BEMa BBIITYC-
KaeMOo# MPOIYKIMH, BpeMEHU 0OpaIlieHusi TOBAPOB OT BEIMYMHBI TOBAPOOOOPOTA, MPOIICHTA MPH-
pocta 3apaboTHOM TIaThl OT YpOBHs Oe3paboTullsl (Hampumep, kpuBas A.B. Oumnurnca), pacxo-
JIOB Ha HEIMPOJOBOJLCTBEHHBIE TOBApPHI OT JOXOJOB WU OOIIEH CyMMBI pacxoAoB (Hampumep,
KpuBbIe D. DHrelns) U B APYrux ciydasx. [ unepOosia MpUBOAUTCS K JIMHEHHOMY YPaBHEHUIO TIPO-

cTO# 3ameHoU: Z = % . Cucrema nuHelHbIX ypaBHeHUH npu npuMeHenun MHK Oynet Bobirms-
JETh CIEAYIOUM 00pa3oM:
a-n +b~2§ =
1 1 1
a-2;+b-2?:2;- y.
AHaNOrHYHBIM 00pa3oM NPUBOAITCS K JIMHCHHOMY BHIY 3aBHCHMOCTH y =a+b-Inx,
Y, —a+b-/x uapyrue.
Krnacc ¢pyHKIMii, HEeTMHEWHBIX M0 MapamMeTpaM, B CBOIO O4epeib, JEIUTCS Ha JIBa TUTIA!
- HeJluHeliHble MOOelU 6HYMPEeHHe IUHelHble,
- HeJlUHeliHble MOOelU 6HYMPEeHHe HeluHelHble.
BHyTpeHHe nuHelHbIe MOIETTH MOTYT OBITh IPUBEJICHBI K TUHEHHOMY BHUY.

K BHyTpeHHE JTMHEIHBIM MOJENSM OTHOCATCS, HATPUMED,

b
— crenenHas ¢pynxmua Y, =a- X,

— mokaszatensHas Y, =a- b*,

__ qathx
— JKCIOHeHIuanbHas Y, = e ,
a

— JJOTUCTHNUYCCKasi y -
“ 1+b.-e



— oOpaTHas y. = 1.
* a+b-x

1) Y=a- X\ g . BHYyTpeHHe muHeiina, Tak kak INY =IMNa+bINX+IN¢ - muneitna no

napamerpam;

2) Yy =e*" & - pHyTpenne nnHeiina, TaK Kak Iny=a+bx+In¢:

3) y=——"—— - BHyTpCHHE IMHelHa, Tak kKak £ = — —~> Z=a+ bx + & .
a+bx+e
y a
4 = ~ - norucTudeckas GyHKIHUSA — BHyTPEHHE JTUHEHHa —
) 1+ be o by yIp

y

K BHYTPCHHE HeJIUHEHHBIM MOJCIISIM MOKHO, HalIpuMEp, OTHECTU CICAYIOIHNE MOACIIN:

a X+e a —CX+e
=1+be™. ——=1=be™". nl_y=mnb-cx+s.
y

, KOTOpBIE K JINHEWHOMY BUly HE IIPUBOJSATCS.
b
1-x

y,=a+b-x"y :a-(l—

Cpenn HeNMWHEHHBIX MojeNeld Hamboee YacTo HCIONb3yeTcs CcTeneHHass (yHKUUs

b .
Yy =a- X" -&, koropas NIpuBOAUTCS K JINHSHHOMY BHUJY JIOrapu()MUPOBAHHEM:

Iny:In(a-xb-g):
Iny=Ina+b-Inx+Ing;

Y=A+b-X+E,
e Y =lny, X =Inx, A=Ina, E=Ing. T.e. MHK MmbI npumensieM st mpeobpaso-

BaHHbIX JAHHBIX:
A-n +b- ) X =>7Y,
A-D X +b- D X2=>"X-Y,
a 3aTEM IMOTCHUUPOBAHUEM HAXOIUM NCKOMOC YpaBHCHUC.

H_II/IpOKOC HCIIOJIb30BaHUE CTEIICHHOM (I)YHKI_II/II/I CBsA3aHO C TCM, YTO IMapaMeTp b B HEll UMe-
€T YCTKOC 3KOHOMHNYECCKOC NCTOJIKOBAHHUEC — OH ABJISICTCA KOSCb(bI/II_[I/IeHTOM OJIaCTUYHOCTH.

KO?¢¢MM”€H”1 dacmudHocmu 110Ka3bIBACT, HA CKOJIBKO INPOUCHTOB U3MCHUTHLCA B CPCI-

HEM pe3yJbTar, eciu (pakrop uzMeHurcs Ha 1%.

®opmyna ais pacyeta KodhPUIMeHTa ATaCTUYHOCTH UMEET BUJL:

I=f'(x)




Tak kak st ocTanbHBIX QYHKIUN KOAXPGUIUEHT 3JaCTUYHOCTH HE SBISETCS MOCTOSHHOM
BEJIMYMHOM, a 3aBUCUT OT COOTBETCTBYIOIIETO 3HaUeHus (hakropa X, TO OOBIYHO PACCUUTHIBACTCS

CPeAHUH KOOQOULMEHT 3IaCTHYHOCTH: 7 _ f'( f) X,

y

[TpuBeneM Gopmymbl s pacueTa CpeaHUX KOIPPUIIMEHTOB 3JaCTUYHOCTU ISl Hanbosee
4acTO UCIOIb3yEMbIX TUIIOB YPaBHEHHUI perpeccuu:

Tabmuma 6. opmynsl aist pacyeTa cpeaHero KodhduirenTa 3MacTHIHOCTH

[TepBas mpousBoa- | Cpennwuii kodddunmeHT sma-
Bun ¢pynkuun, Y , _
Hast, Y CTHYHOCTH, )
b-X
y=a+b-X+¢ b —
a+b-X
b+2c-X)-X
y=a+b-x+c-x*+¢ b+2c-X ( _ )_2
a+b-X+c-X
b b b
y=a+—+¢ -— -—
X X a-X+b
y=a-x"-¢ a-b- x>t b
y=a-b*-¢ a-Inb-b* X-Inb
y=a+b-Inx+¢ b b
X a+b-InxX
1 b b-X
y=— - -—
a+b-x+¢ (a+b-x) a+b-X

Bo3moxHBI citydan, Korja pacyet kodhduiimeHTa 3IacCTHYHOCTH HE UMEET CMBICTa. DTO
MIPOUCXOUT TOT/Ia, KOTJa JUIsl pacCCMaTPUBAaEMbIX MTPU3HAKOB OECCMBICIIEHHO OMPEIEIeHUEe U3Me-
HEHMS B NIPOLICHTAX.

YpaBHEHHE HENUHEWHOW PErpeCCUH, TAK e, KaK U B CIly4ae JUHEWHOU 3aBUCHUMOCTH, JI0-
TOJIHAETCS MOKA3aTeNIeM TECHOTHI CBSI3U. B TaHHOM Cilyyae 3TO MHAEKC KOppeJaslum:

1 —\2
2 z

2 _ EZ v Y- OCTaTOYHas AUCIIEPCUS
GOCT - n y yx )

Ha TO, YTO HET HEOOXOAMMOCTH YCIOKHATH (POPMY YpaBHEHHS PETPECCUU U MOKHO HCIIONb-
30BaTh JIMHEWHYIO (QYHKIIHIO.

I/IHJIGKC ACTCPMUHALIMN UCIIOJB3YETCA IJI MPOBEPKU CYIICCTBECHHOCTH B LIEJIOM YPaBHCHUSA
perpeccuun 1o F -KPUTCPHIO (Dmuepa: Bemuuuna AAHHOTO ITOKA3aTCJid HaXOOUTCA B IMPCACIIax:

O S pxy S 1 UeMm Onroke 3HAYCHHE HHJCKCA KOppesAlIunu K CAUHHUIC, TEM TCCHEC CBA3b pacC-

CMaTpUBAEMBIX MMPU3HAKOB, TEM OOJIee HA/I)KHO YPaBHEHUE PETPECCHH.



KBanpar unaexca Koppensiiii HOCUT Ha3BaHHE MHAEKCA JeTePMUHAIUM U XapaKTepu3yeT
OO MCHEPCUH Pe3yIbTaTHBHOrO MpH3HAKa Y, oOBsACHAEMYIO perpeccuei, B oOmei aucrmep-

CHHU PC3YJIbTATUBHOI'O IIPpHU3HAKA:

2 2
2 =1— O oer _ O o6mscH ,
Pxy = o2 - o2
y y

N 1 2
T.€. HIMEET TOT JKE€ CMBICII, YTO U B JINHEWHON PErpeccuu; 0-26 = _Z( y. -y ) .
00BsICH X
n

2 2
WNHunekc nerepMuHanuu Pyy MOKHO CPaBHMBATH C KOX(PPUITUEHTOM JIETEPMHUHALIUN rxy
Tt 0O0CHOBAHMSI BO3MOXXHOCTH TPUMEHEHUS TMHEWHON QyHKIH. YeM O0JbIle KpUBU3HA THHUH

2 2 o
perpeccuu, TeM BeTMYMHA rxy MeHbIIE O, . A OnIM30CTh 3TUX MOKa3aTesel yKa3blBaeT

,Ofy n—m—l,

:1—pX2y m

F

2
rue ,Oxy — MHJICKC IeT€pMHUHALINN,

N — gucno HaGIIOAEHHUH,
M — uncno mapameTpoB pU NEPEMEHHOM X .

®daxtnyeckoe 3Hauenne - -xpurepus (1.23) cpaBHEBaeTCs ¢ TaGIMYHBIM NP YPOBHE 3HA-

YUMOCTH (X Y YHCIIe CTeTIeHEeH CBOOOIbI k2 =n-m-1 (71 0CTaTOYHOM CyMMBI KBAJpaTOB)

u kl =M (ans pakTopHOI CYyMMBI KBaIpaTOB).

O KadecTBe HEJIMHEHHOIO YpaBHCHHA PETrpeCCUU MOXKHO TaKXKE CYyAUTb U 110 cpezLHeﬁ
omInoKe allIIpOKCHUMall, KOTOpPas, TaK K€ KaK U B JIMHEHHOM cJIy4ae.

Ilpumep Ha HeJuHeHHY0 Moneab . [Io ceMu npeanpUATHIM JETKOW MPOMBIIUIEHHOCTH
pervoHa mojyyeHa MHPOpMaIHs, XapaKkTepU3yolas 3aBUCUMOCTh 00beMa BBIITyCKa MPOIYKIUU
(Y, maH. py0.) OT 00beMa KanuTaIOBIOKEeHUH (X, MITH. py0.).

Y 64| 56 52 48| 50 46 | 38

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

Tpebyercs:

1 . dnst xapaktepucTuku Y oT X TOCTPOUTH CIIEAYIONINE MOICIIHN:

* JIMHEWHYO ([IJ1s1 CPABHEHUS C HEJTMHEHHBIMHU ),

* CTENIEHHYI0,  II0Ka3aTeJIbHYyl0, THUIEPOOIHUECKYIO.

2. OUEHHUTH KOKIYIO MOJIEIb, ONIPEIETIUB:

* UHJIEKC KOPPEJISLNH,

* CPEIHIOI0 OTHOCUTEINIBHYIO OIIMOKY,

* KO3 GUIMEHT IeTepMUHALINHY,

* F-xpurepuit Gumepa.

3. CocTaBUTh CBOJHYIO TAaOJIMIly BBIYMCICHUN, BHIOpATh JYUIIyl0 MOJENb, 1aTh UHTEpIIpe-
TalMI0 PACCUUTAHHBIX XapaKTEPUCTHUK.

4. PaccunTaTh IPOTHO3HBIE 3HAYEHUS PE3YIbTATUBHOTO MPU3HAKA T10 JIYUIIeH MOJIEIH, €CIIN
00beM KanmuTaJIOBIOKEeHHH cocTaBuT 89,573 MitH. pyo.



5. Pe3ynbrarel pacueToB 0TOOpa3uTh Ha rpaduke.

Pelnenne:

1. IlocTpoeHue JIUHEHHOM MO/IeJIM IAPHOI perpeccuu
Onpenenum JTUHEHHBINH KOAGOHUITMEHT MapHOK KOPPETSAIUU 0 ClIeaytoei hopmyre:

.?"}r'_x:

2,y -Fix(x-x

—595714

V2= T x-B)? S0

q07.

]

MosxHO CKa3aTb, YTO CBA3b MCKIY 00BEMOM KaITMTAJIOBJIOKEHUH X H 00beEMOM BLBIITYCKa
IpoaAyKIUH Y o6paTHa$1, JO0CTaTO4YHO CHJIbHAsA.

YpaBHEHME IMHEWHON PETPECCUN UMEET BUL:

Y=a+bxx

3HaYCHUS TAPaMETPOB A U D TUHEHHOW MOJICIIN ONPE/ICIIUM, UCIIOJb3YS JaHHbIC TaOHIIBI 7.

YpaBHEHHE IMHEWHON PETPECCUU UMEET BUL:

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 TMHEWHOHN perpeccuu

t y x || yEx | xxx |y =0 O =00 (x =) (2 =23 P |les =0y —F 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 yBenuyeHneM o0beMa KaluTajIoOBIOKEeHUH Ha 1 MIIH. pyO. 00beM BBIITyCKaeMOM MPOAYK-

LMY YMEHBIIUTCS B cpeHeM Ha 550 Thic. py0. DTO cBUAETENLCTBYET O HEI(HEKTUBHOCTH pabOThI

MPEeANPHUATHI, 1 HEOOXOAUMO MPUHATH MEPBI JUIsl BBISICHEHUS IPUYUH U YCTPAHEHUS 3TOTO HeJlo-

cTaTka.

Paccuntaem koapuimeHT geTepMuHaIN:




Ri=rl, =0822

Bapuanus pesynbrara Y (00beMa BbIITycKa MpoayKIuK) Ha 82,2 % oObscHSAETCS BapHanuei
¢dakTopa X (06beMOM KaITUTAJIOBIOKEHHIA).
OmueHKy 3HaYMMOCTH ypaBHEHHSI PETPECCUU MTPOBENIEM ¢ IOMOIIbI0 F-kputepus Ouiepa:

2
7 0,822
F= F'Xg—x (m—2=—— x(7-21=2309,
-2, 1-0,822
F > Fraon= 6,61 s a=0,05;ki=m=1,kp=n-m-1=5,
YPaBHCHI/Ie perpecCuu € BEPOATHOCTHIO 0,95 B OCJIOM CTAaTUCTUYCCKU 3HAYHUMOEC, T.
K. F > FTaﬁn.

Ornpenenum CpeHIO OTHOCUTEIBHYIO OIUOKY:
_ 1 Z, 1 —
E..= _xzuxm% )
7 ¥ % y

100 = 307598

=5,6u5%.

B cpeiHeM pacyeTHbIC 3HAYCHHUS * JUIS JIMHEHHOW MOJEIM OTIMYAIOTCS OT (paKTUMECKHX
3HauYeHUH Ha 5,685%.

2. [TocTpoeHue cTeneHHOH MOIeJIH MAPHOH perpeccun
- A
. V=u X
YpaBHeHHE CTENIEHHOW MOJIEIN UMEET BUJ: .
JIyist IocTpOeHUS 3TOM MOJIeH HEOOXOIMMO TPOU3BECTH JIMHEAPU3AIHIO TIepeMeHHbIX. s

3TOTO MPOMU3BEIEM JIorapu(hMUPOBaHHE 00EUX YACTEH YPaBHEHUSL: lgy=lga+ilgx :
O6o3naunm Y =1gy, X =1gx, A=lg a.
Torna ypaBuenue npumer Bua: Y = A + b X — nuHeliHOe ypaBHEHHE PETrPeCcChu.

Paccuurtaem ero nmapamMeTpbl, HCIIOJIb3Yd JaHHBIC Ta6J'II/II_IBI 8.

Tabnuua 8. Pacuer napameTpoB CTENEHHOM perpeccuu

Ne y Y=lgy X X =lgx YX X2 ¥ ei eily|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| 13,6627 | 49,133|| 2,867 5,51 8,220
4 48 1,6812 76 || 1,8808 | 3,1621| 3,5375| 52,580| -4,580 9,54 20,976
5 50 1,6990 || 84 || 19243 32693 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
Wroro|| 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,

YpaBHenue perpeccun Oyner umets sua: Y = 3,3991-0,8921 X.
Hepeix’meM K UCXOJHBIM MNEPCMCHHBIM X U ), BBIIIOJHUB ITOTCHIUPOBAHUC JAHHOI'O YpaBHC-
HUAA.

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

ITomyyuM ypaBHEHHE CTEIIECHHOW MOJENIH PErPECCHUM:

$= 2506,915x% x 1%

Onpenenum UHIEKC KOPPEIALNN:

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

CBsi3b MEX1y TOKa3aTesieM Y U GakTOpOM X MOKHO CYMTATh IOCTATOYHO CHIILHOM.
Koadduument nerepmunanuu pasen 0,836:

R*=pt, =0914° = 0236,

Bapuarus pesynbrara Y (00bema BhIycKa MPOAYKIUMU) Ha 83,6% o0bsAcCHsAeTCS Bapuanuen
¢akropa X (06peMOM KaUTaJIOBIOKEHHIA).
Paccunraem F-xpurepuiit @uiepa:

R* 0,236
F=Z _x(n-2)=—1"_x5=255
1- & 1-0,5%6
F>Frnen=661 mssa=005ki=m=1k=n-m-1=5.
VYpaBHeHHe perpeccud C BeposATHOCTHIO 0,95 B 1eI0OM CTaTUCTHYECKH 3HAYUMOE,
T.K. F > FTaGH-

CpenHsst OTHOCUTENbHAS OIUOKA

= 1 |E:| 1 }-’—j}
E o=— — = 100% =— }7

B, = ﬂﬁ = 6,04%.

2 100%;

Bt

B cpennem pacuetrHble 3HAUYCHUS
3HaueHu Ha 6,04%.

JUISL CTETIEHHOM MOJIeNIM OTJIMYAIOTCS OT (PaKTUYECKHX

3. ITocTpoeHue noka3areJbHOH (PYHKIMH
o X
§ L yv=abt
YpaBHEHME NTOKA3aTEIbHON KPUBOI:
Jlnis mocTpoeHus ATOM MoJIeNId He0OXOAUMO POU3BECTH JIMHEAPU3AIMIO TIepeMEeHHBIX. J{is

lzv=lga+xlgh

9TOro OCylmeCTBUM HOFapI/I(I)MI/IpOBaHI/IC 00eunx vacrei YpaBHCHUS:

OGossawmm: © =185 g = lgb, A=lga.
[Tomyunm nuHEitHOE ypaBHeHUe perpeccun: Y = A + B X.



Paccunraem ero mapameTpbl, HCTIONB3Ysl TaHHBIE TAOIUIIBI 9

Tabmuma 9. Pacyer mapaMeTpoB mokazaTebHON (DYHKITIH

t y Y x | Yx X | v_Fl¥-V x-F|x-F 5 |(y=Y e |Ielyx100
1 64 || 1,8062 | 64 | 115,60|| 4096 || 0,1072| 0,0115 || -17,43 || 303,76 || 60,6 | 11,464 || 3,3859| 5,290
2 56 || 1,7482 || 68 || 118,88| 4624 || 0,0492| 0,0024 || -13,43 || 180,33| 58 | 3,9632 || -1,991| 3,555
3 52 || 1,7160 || 82 || 140,71| 6724 || 0,0170| 0,0003 || 057 || 033 | 49,7 || 54221 || 2,3285| 4,478
4 48 || 1,6812 || 76 || 127,77|| 5776 | -0,017|| 00003 | -543 || 29,47 | 531 || 25804 || -508 || 10,583
5 50 || 1,6090 | 84 | 142,71|| 7056 || 0,0000( 0,0000 || 2,57 || 6,61 || 48,6 | 2,0031 || 1,4153| 2,831
6 46 || 1,6628 || 96 || 159,62|| 9216 | -0,036|| 0,0013 | 14,57 || 212,33 || 42,5 || 11,933 || 34544|| 7,509
7 38 || 1,5798 || 100 157,98| 10000 || -0,119| 0,0142 || 1857 || 344,90 | 40,7 || 7,3132 || -2,704| 7,117
wroro || 354 || 11,8931 570|| 963,28| 4749 0,0300 1077,7 67,903 || 0,8093|| 41,363
Cper | 50 57| 1,6990 || 81,4|| 137,61|| 6785 5.909
3Ha4.
Fux—F xx 137.61-169%9 8143
b=""2 - = 0,004,
2_ 52 6785-2143.8143
A=F —bxx=16994+00048 8143=2109
VYpasHenue Oynet umets Bua: Y = 2,09 + 0,0048 x.
Hepeﬁ]leM K UCXOOAHBIM HepeMeHHBIM XU y, BBIIIOJIHUB 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 MCKIY ITOKA3aTCJIEM Y U (baKTOpOM X MOKHO CUUTATh TECHOM.

Nunexc nerepMuHanuu:

RP=pt =091 =0228




Bapuanus pesynsraTta Y (06beMa Bbilycka npoaykiuu) Ha 41,1 % oObsicHsieTcst Bapranuen
(dakTopa X (00bEM KarUTATIOBIOKEHUN ).

Paccuurtaem F-xputepuit @umepa:

¥ im—2) = 24,06,

- gt
F>FTa6n:6,61 I[J'IH(X:0,0S; k1:m:1, k2:n—m_1:5'

YPaBHeHI/Ie perpecCcuu € BEPOATHOCTBHIO 0,95 B HCJIOM CTAaTUCTHUYCCKH 3HA4YHMMOC, T.
K. F > FTaﬁn.

E_ = dn?ﬂ = 5,505%.

OTH
CpenHsist OTHOCUTENIbHAS OLINOKA:

B cpeaeM pacdeTHbIe 3HAYCHMS * IS JIHHEHHON MOIENTH OTIMYAOTCA OT (haKTHYECKUX
3HaueHui Ha 5,909 %.

4. IlocTpoenne runepoo1u4ecKoil PyHKIHH
YpaBHeHUe rUnepooInIecKoil PyHKINH:
[IpousBeneM IHHEApH3ALHMIO MOJeNH myTeM 3ameHbl X = 1/X. B pesynbrare monydum Ju-
HeilHOoe ypaBHeHue J=a+tblx

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

E}_yx}i’—ﬁxf_ 0,6841-50,57.0,0126
X 00001615 -0,0126. 00126

=3571,95,

[Tomyuum crnenyroiee ypaBHEHUE TUIIEPOOTINUECKON MOICIIN F=51-35713/x

OnpenenuM UHAEKC KOPPEIALINN:

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

CBs13b MeXy MOKa3aTesieM Y U (PaKTOPOM X MOKHO CUUTATh JIOCTATOYHO CUIIbHOM.

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

WNHpekc nerepMuHaLnN:
Bapuarus pesynbrara Y (00beMa BbITycKa MpoayKIuu) Ha 83,5% oObsacHseTcs Bapuanuen
¢dakTopa X (06beMOM KaUTAIOBIOKEHHH).

Ta6muma 10. Pacuer mapameTpoB runepOoaruecKoi HyHKIHH

t y X X yX X2 F-FIl(F=-Fy (y=3 e ¥ eily|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 | 00001487 1.43 || 2,04 | 493 | 2740 | "°% | 5270
22.07
4 |48 |76 | 00132 0,6316 | 0,0001731|| 2,57 || 661 | 527 | -4,699 9,789
3.159
5 |50 |[84 | 00119 05952 | 0,0001417| -057 || 0,32653|| 48,2 | 1,777 3555
9,564
6 |46 |96 | 00104 04792 | 0,0001085| -457 || 2090 |l42.9 | 3,093 6,723
7 |38 |[100 0,0100 | 0,3800 | 0,0001000] -12,57|[ 158.04 |[ 41,4 | -3.419][ 11,69 | 8,997
65,15
wroro || 354 00880 || 4,5437 | 0,0011325 397,71 || 354,2 || -0,246 42,202
Cpen. | 50,5 00126 || 0,6491 | 0,0001618 6,029
3Hay.
F-xkpurepuii ®umiepa:
2
0535
=2 x(r-2=—2 x5=253
_R 1_

Bl

F>FT36J{:6,61 I{JI?[OL:0,0S; k]_:m::l., k2:n_m—1:5

VpaBHeHHE perpeccur ¢ BEPOSTHOCTHIO 0,95 B 1IEIOM HE SABIIAETCS CTATUCTUYECKH 3HAYM-
MBIM, T. K. F > Fra65.

OHpe,I[eJ'II/IM CPCAHIOIO OTHOCHUTCIIBHYHO OH_II/I6Ky2

Eo=

~X

1

M ¥

.
uxlUD% =

@= &, 029%.

B cpeanem pacueTHble 3HaUCHUS ISl TMHEWHON MOJIENH OTIUYAIOTCS OT (PAKTUYECKUX 3Ha-
yenuit Ha 6,029 %. [{nst BBIOOpa JydIieit MOJIeH MOCTPOUM CBOAHYIO TaOIMUIy pe3ynbTaToB (Tad-

nuna 11).
Tabmuua 11 CpaBHeHHE pe3ynbTaToB
IHapamerpbi Ko>ddumment 1e- F- | Vinzexe xoppeas- Cpeansisi 0OTHOCH-
Rz | KpuTepmii TeJbHasi OIHOKa
Monenb TepMIHATIH ®dumepa i pyx(1vx) annmpoOKCHMAIIMH
JIuneitnas 0,822 23,09 0,907 5,685
CrenenHas 0,828 24,06 0,910 6,054
IToka3arensHas 0,828 24,06 0,910 5,909
['unepbonmaeckas 0,835 25,30 0,914 6,029




Bce Momenn MMEIOT MPUMEPHO OJMHAKOBBIC XapaKTEPUCTHUKH, HO OoJjblinee 3HadeHue F-
kpuTepus Ouniepa u Gonbllee 3HaYCHHE K0dPPUIHEHTa feTepMuHaniy R? nmeer rumepbonnye-
ckast Moziesb. Ee MOXKHO B35ITh B KQUECTBE JIYUIICH [T TOCTPOCHHS ITPOTHO3A.

Pacuem npoeno3noco 3nauenus pe3yiomamuerno2o NOKa3amels:

[TporHo3HoOe 3HaYCHHE PE3yJITATHBHOTO MpHU3HAKA (0ObeMa BBIITyCKa MPOAYKIIMHU) OIpeie-
JIUM 110 YPaBHEHUIO TUIIEPOOIMYECKON MOJEH, MOJACTABUB B HETO IJIAHUPYEMYIO (3aJJaHHYIO 110
YCJIOBHIO) BEJIMYMHY 00beMa KaluTaIOBIOKEHUI:

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

3.3 AnantuBHas moaeib bpayna

IMpumep. Paccuuraiite 3KCIIOHEHIIMATBHYIO CPEIHIOO I BPDEMEHHOIO psiia HHAEKCA MOTpe-
ourenbckux 1eH B KemepoBckoit oonactu (Tabnuna 12). B kauecTBe Ha4ampHOTO 3HAYEHUS SKCIIO-
HEHIIMAJIBHOM CPEIHEW BO3BMUTE CPEIHEE 3HAYECHUE U3 S NEPBbIX YPOBHEH psia. Pacuersl nmpoBenu-
T€ JUIs IBYX Pa3IMYHBIX 3HAYCHUM nmapamMeTpoB agantanuu o: o= 0,1; a=0,5.

Tabmuna 12.Manekc norpedutenbckux 1eH KemepoBckoii obactu

t |V t Yy t Yy t Ye

1| 102,1 |10 100,7 |19 101,3 |28 100,6
2 | 100,7 |11 100,5 | 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 |23 100,6 |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 CPEIHION

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

So =100,9.

Haiinem 3HaueHus skcrioHeHManbHoM cpeanedt 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.

PesynbTatsl pacueToB nmpencraBieHsl B Ta0auie 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.

PesynbTaTsl pacueToB nmpecraBieHsl B Ta0auie 13.



Ha pucynke 3 HarisaHo NpeacTaBieHO BIMSHHUE 3HAUEHUS MapameTpa aJanTally o Ha XapakTep
CTJIQXKEHHOTO pAJia.

IIpu o = 0,1 skcroHeHIMaIbHAsA CPeAHssT HOCUT OoJjiee TNafKUi XapakTep, T. K. B 9TOM cllydae B
HauOOJIbIIEeH CTENICHH MOTJIOMIAIOTCS ClIy4aliHble KoJIeOaHUsi BpEMEHHOTO psija.

Tadauua 13. JkcnoHeHUNAIbHBIE CPeIHUE

DKCHOHEHIMAIbHAs  CPeJl- OKCIOHEHIIMAIbHAsL CpeJl-
t | Had t HsIs
a=01 a=0,5 a=0,1 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
102,5

102

HHaekc noTpeOnuTeNbCKuX 1eH
KemepoBckoii 001acTi

99,5 LIS L L L L L O O O O O O O I B A |
1357 9111315171921232527293133

Puc. 3. DkcoHeHIIMATLHOE CTIIAKUBAHUE BPEMEHHOTO psifla MHAEKca  MmoTpedutenbekux mneH Ke-
MEPOBCKOM 00J1acTH

MosxHO pa3o0paTh HECKOJIBKO MOJIENEH JUIsl pa3HbIX 3HAaYEHHH o M BBIOpATh JTYUIIyI0 HA OCHOBE MH-
HUMYMa CpeIHEKBaPAaTHUECKON OITMOKH MOJIEIH.

3.4 MoaeaupoBaHue CE30HHOCTH

IIpumep 1. ITycTs MMeEIOTCS HEKOTOPBIE YCIOBHBIE AaHHBIE 00 OOIIEM KOJUYECTBE MPaBoO-
HapyUICHUI Ha TAMOXKHE OJIHOTO U3 cyObekToB PO (Tabmuna 14).



Ta6auna 14 Jlanubie 11 aHaIH3a

KonnyecTBO B0O30YX-
Ton KBapran t
JEHHBIX 1en, Y,
[ 1 375
3 I 2 371
8 1 3 869
vV 4 1015
[ 5 357
9 Il 6 471
& i 7 992
vV 8 1020
| 9 390
9 T 10 355
& m 11 992
vV 12 905
| 13 461
= | 14 454
8 i 15 920
vV 16 927
[TocTpoum mosie KOppessiinuu (PUCYHOK 4):
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Puc. 4 — KoppensiuimoHHoe mose

Wcxons u3 rpaduka BUIHO, 4To 3Ha4eHUs Y oOpasyroT muioobpasnyio ¢purypy. Paccunra-

€M HECKOJIBKO IIOCIIeIOBAaTEIbHBIX KOI(G(HUINEHTOB aBTOKOppemsiuuu. s 3TOro cocraBiseM
MEPBYIO BCIIOMOTaTeNbHYIO Tabauiy 15.



Ta6muma 15 Pacuer ko3 duininenTa aBTOKOPpENIAIHH 1-To mopsiaka

— _ (yt - 71) X , N2
t Y, Yo Yi—= Y1 Yia— Yo y ( Voo — 72) (yt _ 71) (yt_1 yZ)
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
Cpenuee
3Haue- 699,33 | 663,13 - - - - -
HUE

CJ'ICI[yeT 3aMCTUTDb, YTO CPEAHEC 3HAYCHHUC IMOJIYHUACTCHd IMYTEM JACJIICHHUA HC Ha 16, a Ha 15,

T.K. Y HaC TCIICPb HA OJHO Ha6JHO,Z[eHI/Ie MCHBIIC.

TenepL BBIYUCIIACM KOB(I)(I)I/II_II/IGHT ABTOKOPpPEIALNU TIEPBOTO IMOPAAKA ITO (l)opMyne:

74085,16

n=
\/1153756, 39-1187469,73

=0,063294"

AHaJOTMYHO HaXOJuM KO3 (UIMEHTHl aBTOKOPPEISIUN 00jee BHICOKUX IOPSJIKOB, a BCE

MOJTyYeHHBIE 3HAYCHUSI 3aHOCUM B CBOJIHYIO TaOnuiry 16.

Tabnuua 16 ko3¢ UIMEeHTH aBTOKOPPEALIUT

Jlar

Koadduuuent aBrokoppens-
LIUH YPOBHEU

0,063294

-0,961183

—0,036290

0,964735

0,050594

OB W N~

—-0,976516




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

AHanu3 xkoppenorpaMmbl U rpaduka UCXOAHBIX YPOBHEH BPEMEHHOIO psjia MO3BOJISET CHe-
JIaTh BBIBOJI O HAJIMYWHU B H3y4aeMOM BPEMEHHOM PsiJIe CE30HHBIX KOJICOAHHI TIEPUOIUIHOCTHIO B
yeThipe KBapTaia. [locTpoum agiuTUBHYIO MO/l BpEMEHHOr0 psia. JlJist 3Toro mpoBeaem ps
1I1aroB.

Illaz 1. ITpoBenem BoIpaBHUBAHUE UCXO/IHBIX YPOBHEN psAla METOAOM CKOJIb3SLIEH CpeIHEN.
st aToro:

1.1. TIpocyMMHupyeM YPOBHH psijia TIOCIEI0BATENBHO 38 KXKIble YEThIPE KBapTaia CO CIBH-
rOM Ha OJIMH MOMEHT BPEMEHH M ONPEIETHM YCIOBHBIE TOJOBBIE 0OBEMBI TOTPEOIIEHHS IIEKTPO-
sHepruu (rp. 3 Tabma. 17).

1.2. PaznenuB nosydeHHbIE CyMMblI Ha 4, HaijeM cKouib3sume cpeanue (rp. 4 tabm. 17).
[TosydyeHHbIe TaKUM 00pa30M BBHIPOBHEHHbBIE 3HAUEHHUS YK€ HE COJIEPKAT CE30HHON KOMIIOHEHTHI.

1.3. TlpuBenem 3TH 3HAYCHUS B COOTBETCTBHE ¢ (DAKTUYCCKHMMH MOMEHTAMH BPEMEHHU, JIJIS
4ero HalJeM CpeHHUE 3HAYCHHS U3 JBYX TOCJICIOBATEIBHBIX CKOJB3SIINX CPEAHUX — IEHTPHUPO-
BaHHbBIE CKOJIB3sAIIME cpeanue (rp. 5 tadma. 17).

Illaz 2. Haiinem OLIEHKM CE30HHOM KOMIIOHEHTHI KaK Pa3HOCTh MexAy (aKTUYECKUMU
YPOBHSIMU Psijia M IEHTPUPOBAHHBIMU CKOJB3SIIUMU CpeaHUMU (Tp. 6 Tadbn. 17). Ucnonb3yeM 3T

OLICHKH JIJIs1 pacueTa 3Ha4eHUI C€30HHON KOMITOHEHTHI S (Tabm. 18). lns sToro HaiiieM cpeqHue
3a KaX/blil KBapTal (110 BCEM rojiaM) OLIEHKH CE30HHONW KOMITOHEHTHI Si . B Mozensx ¢ ce30HHOU

KOMITIOHEHTOH OOBIYHO npeamnojaaracTcda, 410 CC30HHLIC BO3JICHCTBHSA 3a nepuoa B3anmMoIioraiia-

KOTCA.
Ta6mura 17. Pacyer CKOB3AIMIUX CPETHUX M OIEHKA CE30HHONH KOMITOHEHTHI
KomnyectBo npaso- C
Ne kBap- IU) Hroro 3a KOTL3AIAA LlentpupoBanHas OneHka ce-
rana HapyIIEHUIA, cpeHss 3a .
, YeThIpe CKOJIB34Iast CPell- | 30HHOM KOM-
YeThIpe KBap-
t y KBapTaia HSS TTOHEHTHI
t Tana

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 apnuTuBHON MOAENH 3TO BBIPAXKAETCA B TOM, YTO CyMMa 3HAYEHHUI CE30HHOM KOMIIOHEH-

THI [T0 BCEM KBapTajiaM J0JDKHA ObITh paBHA HYIO (Tabnuma 18).

Tab6muma 18. OneHka CKOPPEKTUPOBAHHOW CE30HHOW KOMITOHEHTHI

Ne xBapTaia, |
Iloxa3zaTenu T'on P
| | 1 AV
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 | -ii KBapTa -869 =792 814,25 880,125
CpenHsist oLeHKa CE30HHOM
KommoHerTs A | -ro ksap- -289,667 -264 271,417 293,375
Tajiaa, Sl
CKOppeKTHpPOBaHHAS CE30H-
S -292,448 -266,781 268,636 290,593
Hast KOMIIOHEHT, Oj

Jnst naHHOM MOZIENI UMEEM:

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

Koppexrupyrommii kosdppumment: k =11,125/4 = 2,781.

PaccunTbiBaeM CKOPPEKTUPOBAHHBIC 3HAYCHHSI CC30HHON KOMIIOHEHTSI (S =S —k ) U 3aHO-

CHIM TIOJTyYeHHBIE TaHHBIE B Tabuiy 5.6.

[TIpoBeprM paBEHCTBO HYJIIO CyMMBbI 3HAUEHUN CE30HHON KOMIIOHEHTHI:

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

Hlaz 3. VickirounM BIIMSHHE CE30HHOU KOMIIOHCHTHBI, BbIUHUTasd €€ 3HAYCHHUC M3 KaXXKIA0I'O

YPOBHSI HCXOJHOTO BPEMEHHOTro psza. IlomydunM Benu4mMHbI T+E=Y-S (rp. 4 tabxn. 19).

DTH 3HAYEHHST PACCUMTHIBAIOTCS 33 KaX/IbIii MOMEHT BPEMEHH M COJCPKAT TOJIBKO TEHICHIMIO W
CIy4allHy10 KOMITOHEHTY (Ta6i1.19).

Ta6muua 19. Pacuer mapaMeTpoB aliUTUBHON MOJIEIN

t Yi S Ye =S T T+S E:yt_(T+S' E?

1 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

IIlaz 4. OnpesieniM KOMIIOHEHTY | JaHHOM Mozenu. J{is 9TOro IpoBeIeM aHATNTHUECKOE

BbIpaBHUBAHUC pALA (T + E) C IIOMOIIBIO JIMHEMHOTO TpCHIA. PeSYJ'ILTaTbI AHAJIUTUYCCKOI'O BbI-

paBHUBAHUA CIICAYIOIINC:

T =671777+0,9233-t.

oncraenss B 310 ypasHenue 3Hadenus =1, 2, ..., 16, naiinem yposan T s xaxkmoro

MoMeHTa BpeMmeHu (rp. 5 tabi. 19).

Ilac 5. Haiinem 3HaueHus1 ypoBHEH psJia, MOJTYUYEHHbIE IO aAAUTUBHON Mojaenu. [{ns sToro

HpI/I6aBI/IM K YpOBHAM T 3HAYCHHUS CE30HHON KOMIIOHCHTBI AJi1 COOTBCTCTBYIOIIUX KBApPTaJIOB

(rp. 6 Tabm. 19).

Ha ognom rpaduke (puc. 5) oTioxum GpakTHUeCKUE 3HaYEHUs YPOBHEW BPEMEHHOTO pslia U

TCOPCTUUCCKHUE, TTOJTYUCHHBIC 110 aIIUTUBHON MOOEIH.

1100
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800 —‘
701
600 ;
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400

300
0

Puc. 5. — cxonHble faHHBIE U a/TMTUBHAS MOJIENb.

JI71s1 OTIeHKH KadecTBa MOCTPOSHHON MOJIENT MPUMEHUM CYMMY KBaJIPaTOB MOJTYyYEHHBIX a0-

COJIFOTHBIX OIINOOK.

37911,973

(vo-y)

125274375

0,970




CruenoBareabHO, MOXKHO CKa3aTbh, YTO afIUTHBHAS MOJIENIL 00bscHAeT 97% o0meii Bapua-
2 b
[IMM YPOBHEN BPEMEHHOTO Psijia KOJMYECTBA MPpaBOHAPYIIEHUH 110 KBapTajiaM 3a 4 roja.

Hlaz 6. ITporHo3upoBaHue Mo aaauTUBHONM Mojenu. [Ipeanonoxum, 4To Mo HaAIIEMy MpHU-
Mepy HeoO0XOJMMO JaTh MporHo3 o6 obdmem oObeme npaBoHapymenuii Ha | u |l kBapramer 2018

rojaa. HpOFHOBHOC 3HA4YCHUEC Ft YPOBHA BPEMCHHOI'O psAda B aﬂHHTHBHOﬁ MOACIN €CTh CyMMa

TPEHJIOBOM M CE30HHOW KOMIIOHEHT. JlJIs onpeneneHnss TPEHA0BOM KOMIIOHEHTHI BOCIIOJIb3yEMCS
ypaBHEHHUEM TpEHA

T =671777+0,9233-t.
[Tonyunm
T,=671777+0,9233-17 =687,473;
T, =671777+0,9233-18 = 688,396

3HavYeHMs] CE30HHBIX KOMIIOHEHT 32 COOTBETCTBYIOIIME KBAapTAJIbl PaBHBI: S, =-292,448 H

S, = —266,781. Takum o6pasom,
F, =T, +S, = 687,473 - 292,448 ~ 395;
F,=T,+S, =688,396— 266,781~ 422.

T.e. B mepBbie nBa kBapTaia 2018 r. cienoBano oxugath nopsaka 395 u 422 npaBoHapylie-
HHUI COOTBETCTBEHHO.
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