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BBEJEHUE

Ienp u3ydeHUs AUCUUILIMHBI « DKOHOMETPUKa» - MOATOTOBKA CHEIMAIMCTOB, BIAJCIOIIUX CO-
BPEMEHHOW METOZ0JO0rHel SKOHOMETPUUECKUX MOJeNel AJi aHalu3a U MOJAEIUPOBAHUS ITOKa3aTesel
PBIHOYHON SKOHOMMKH.

VYuebHas nucHUIUIMHA « DKOHOMETPUKa» sBisieTcst 6a30Boil st crienuansHocTd 38.05.03 Dxo-
HOMHYecKas 0e30nacHOCTb, (POPMUPYIOIIEH HABBIKK BIaJICHHUS YKOHOMETPHUYECKONW METO0JIOTHEN KO-
HOMFCTOB JIFOOOTO TPO(DUIIS, B TOM YHCJIE U CIEIHAIUCTOB 10 0€30MaCHOCTH.

B coBpeMeHHBIX yCIOBHAX HABBIKM MOCTPOCHHS W aHAIN3a SKOHOMETPUUYECKHX MOJIENICH U Mpo-
THO30B SIBJIAIOTCS HENIPEMEHHBIM YCIOBUEM IPHHATHS OOOCHOBAHHBIX YIIPABICHUECKUX PELICHUN Ha
Oyaywui nepuos pa3BUTUA. 3HAHUE HKOHOMETPUUYECKOW METOJIOJIOTUU U YMEHHUE €€ NPUMEHATh I103-
BOJIsIeT 3((EKTUBHO OLEHUBATH TEKYIIYI0 SKOHOMMUYECKYIO M COLUAIBHYIO CHTYallHIO, CIPOTHO3UPO-
BaTh €€ Pa3BUTHE B OyIylleM U ONpEeAEIUTh Hanbosee ONTUMAabHbIC IYTH PELICHUs pa3IMYHbIX 33734
B c(hepe SKOHOMHKHU U 0€30MTaCHOCTH.

B pesynbrate OoCBOGHUS IUCIHHILIMHBI Y 00ydYaromerocs AO0KHA ObITh cOpMHpOBaHA KOMIIe-
TeHIUH OCHOBHOU NPOQeCcCHOHATBHOI 00pa30BaTeIbHON MPOrpaMMBl CIICIUAINTETA;

OIIK-1 | cnocoOHOCTBIO MMPUMEHSITh MaTEMATUIECKUH HHCTPYMEHTAPHIA TSl pEILICHHsT SKOHOMUYECKUX
3a1a4

Tpebyemasi moArOTOBKA: 3HAHUE OCHOB 3KOHOMHUYECKHMX 3HAHWUH, MaKpPOIKOHOMHUKH, BBICIICH
MaTEMaTHKH U CTATUCTUKH.

Leab HACTOSAIIUX MeTOANYECKHX YKA3aHMil — JaTh CTyIEHTaM BO3MOXXHOCTH YITTyOUTH M 3a-
KpPENUTh MOJydCHHBIC Ha JICKIUAX U MPH CAMOCTOATEIHLHOM HM3yYCHHWH JUCHIUTUIMHBI 3HAHUS, a TaKKe
HAyYUTh WX MPUMEHITH 3TH 3HAHUS HAa NMPAKTHKE MMPHU PEIICHUU PA3IMYHBIX 3a7a4d B cdepe O6e30macHo-
cru. [IpemiaraeMbie METOMYECKUE YKAa3aHUS aPECOBAHbI CTYJIEHTaM 3a04YHOTO M OYHO-320YHOTO OT-
nenenus BY3oB, o0yudaromuxcs no crnenuansHoctd 38.05.03 DxoHOMHUECKass 6€30MacHOCTb.

MeTtoauueckre yKazaHus COJEpKaT 3aJaHus 10 OCHOBHBIM TeMaM Kypca, METOJIUYECKUE yKa3a-
HUS TI0 UX PEUICHUIO W MPUMEPHI PEIIeHHs] HEKOTOPBIX 3a/1a4, TPeOOBaHUS K BHIMOJHEHHIO KOHTPOIb-
HOW pPabOTHI.

1. OcHOBHBIE TPEOOBAHMS K BHINOJHEHNI0 KOHTPOJIbHOI Pad0ThI
1.1 Boi0op BapuanTa padoThl

KonTponbHast paboTa npeacTaBieHa B JeCsTH BapuaHTaX, HOMEpP BapUaHTa ONpeJesieTcs o Mo-
cjeaHel uudpe B 3a4€TKE CTYACHTA.

[Ipuctynas k BBINOJIHEHUIO KOHTPOJIBHON pabOThI, HEOOXOAUMO O3HAKOMUTHCS C COOTBETCTBYIO-
IIUMHU pa3fieJlaMi TIPOrpaMMbl Kypca W METOJUYECKUMH YKa3aHUSIMH, U3ydduTh JutepaTypy. Ocoboe
BHUMAaHHEC HYXKXHO O6paTI/ITB Ha METOJbI IMMOCTPOCHUA SKOHOMETPHUICCKUX Moneneﬁ, METOABI OIICHKU HUX
KauecTBa MO0 MMEIOUIUMCS CTaTUCTUYECKUM JaHHBIM, XapaKTEPHU3YIOIIMM HU3ydyaeMble SKOHOMHUYECKHE
SIBJICHUS ¥ TIPOLIECCHI.



1.2 TpebGoBaHuUs MO BHINOJHEHUIO PACYETHBIX 3a/IaHUI KOHTPOJILHOI PadoThI

O61mme TpedoBaHMs
1. KonTpoapHas paboTa 10JDKHA OBITH BHITIOJHEHA U MPEACTaBICHA B CPOK, YCTAHOBIICHHBIN ITPeroia-

BaTeJeM.

2. B nauvane paboThl 0JDKEH OBITH yKa3aH HOMEp BapHaHTa paboThl. 3aJayd HYXKHO peuiarb B TOM
MOpsAJIKE, B KAKOM OHH JJaHbI B 3aJJaHUH.

3. Pemenue 3amad ciemyer COMPOBOXAATH HEOOXOAMMBIMU (DOpPMYIIaMH, pa3BepHYTHIMH pacye-
TaMd U MOSCHEHUsIMU. Eciau nMmeeTcst HECKOJIbKO METOJ0B pacyeTa TOTO WJIM WHOTO IMOoKa3aTeds,
HaJ0 IPUMEHSITh HauOoJee MPOCTON U3 HHUX, YKa3aB MPU ITOM APYTUE CIIOCOOBI PEIICHHUS.

4. PenieHue 3aa4 CIeIyeT M0 BO3MOKHOCTH OOPMIISITH B BHJIC TAOJIUI] U TPAPHUKOB.

5. B KoHI1e penieHus Kaxa0i 3a7aud HE0OXOJUMO YeTKO cOopMyIUpOBaTh BbIBOJIbI. be3 BbIBoMa 3a-
Jla4ya CUMTAETCSl HEPEIIeHHOM.

6. Bce pacueTsl OTHOCUTENBHBIX MTOKA3aTeNe HYKHO MPOU3BOAUTH C IPUHATON B CTaTUCTUKE TOYHO-
cteio 710 0,001, a mpouentsl - g0 0,1.

7. CtpaHHUIBI padOTHI IOJDKHBI OBITH IPOHYMEPOBAHBI, © UIMETh JOCTATOYHO IMUPOKHE ITOJIS JIJIS 3aMe-
YaHUUN PEICH3EHTA U UCIIPaBJICHUH (JIOTIOJIHEHHI ), BHOCUMBIX CTYACHTOM I10CJIE PELIEH3UPOBAHUSI.

8. B KoHIIe paboOTHI clieayeT MPUBECTH CIIUCOK MCIOIB30BAaHHOW JIMTEpaTypbl. Pabora momkHa OBITH
MOAMKICaHa CTYJIEHTOM C YKa3aHUEM JIaThl €€ BBHITOJTHEHHUSI.

9. BrmmonHeHHas paboTa cAaeTcs Ha MPOBEPKY MpernojaBaTelo. Y JOBIETBOPUTEIHHO BHIIOJHEHHAS
pabota oueHuBaeTcs Ha «3auTeHO». CTyIeHTHI, MPEICTaBUBIINE Ha MPOBEPKY HEYIOBIIETBOPU-
TeJbHbIE Pa0OThI, BHIOIHAIOT PadOTy 3aHOBO € YYETOM 3aMedaHMii mpemnofaBarens. Ha 3ader mo-
MyCKAIOTCS CTYACHTHI C 3a4TEHHBIMU paboTamu.

IMopsnok oneHNBaHUsI
10. KoHTpomnbHas paboTa OLICHMBACTCS HA «3aU4TCHO» U «HE 3a4T€HO». MUHUMAIIbHOE KOJIHYECTBO Oajl-
JIOB 32 KOHTPOJIbHYIO paboTy 32, MmakcuManbHOe 48. 3a4TeHO CTaBUTCS CTYIEHTY, €CIIM OH Hadpal
32 6amna u Beime. [IpaBuiibHOE BBHIMOTHEHUE KAKIOH 3a/1aui ¢ TIOAPOOHBIMU BBIBOJIAMH OIICHUBA-
eTcsl MaKCHMaJbHBIM KOJIMYECTBOM OalJIOB, PEIICHHE C HEJA0UYETaMU MEHBIIMM KOJMYECTBOM Oa-
70B. 3a coburoieHne TpeboBaHUM K opopmiieHHIo Jo0aBisercs 2 6aa.

Kputepun ouennBanns bainos Bcero
Mu=s. Makc.

3ananue 1 - [lapuas perpeccust 6 10
3ananue 2 — HennHelHas perpeccus 8 12
3amanne 3 - IlocTpoeHue TpeHIa U aIalITUBHBIE METOIBI 8 12
3aganue 4 - CTaTUCTUYECKUH aHAINW3 JUHAMUKHA U CE30HHOCTH 10 14
Beimonaene TpeboBaHUi K 0OPMIICHUIO 0 2
Hroro 32 48

1.3 MeToanyeckue yKazaHusi 10 COAePKAHUIO U 0(OPMIIEHUIO KOHTPOJILHOH PadoThl

B xoxe BeImonHeHHs KOHTpOJ'ILHOﬁ pa6OTBI CTYACHT BBIIIOJHACT CAMOCTOSATCIIbBHYIO pa60Ty, 10~
CBALICHHYIO M3YUCHUIO U 3aKPCIUICHHUIO KOHKPCTHOI'O HAIIPABJIICHUSA TCOPUHU W IMPAKTHUKU CTATUCTHYC-
CKOT'0 aHaJIn3a JaHHBbIX, YTO CHOCO6CTByeT PCHICHUIO pAaa BaKHEHIIIUX 3a7a4 O6y‘{CHI/I$I, a UMMCHHO CH-
CTeMaTHU3alun, 3aKpCIJICHUIO U PACIHUPCHUIO TCOPETUICCKUX 3HAHUHN U MPAKTUYCCKUX HABBIKOB CTAaTH-



CTHYECKOI'0 aHajJIu3a, MIPUMEHEHHE 3TUX 3HAHUM MPHU PEIIEHUN KOHKPETHBIX pPAacueTHBIX 3aJaHMM, pac-
CMaTpHUBAEMBIX B KOHTPOJIBHOHM pabore.
CTpyKTypa KOHTPOJIbHOI PadoThI

CtpyKTypa KOHTPOJIbHOU pabOTHI ClIEAYIOIIAs:
1 TuTynbHBIN THCT

2 CoaepxaHnue.

3 Pemienue pacyeTHBIX 3aJaHUM.

4 CycoK MCIOJIb30BAHHEIX HCTOYHHKOB.

TUTYJbHBIH JIUCT

Ha TuTyapHOM IUCTE JOIKHBI OBITh YKa3aHbl MMsI, (haMuus, Kype, Tpymna, (hakyJIbTeT, HalpaB-
nenue, npoduis u Homep Bapuanta ([Ipunoxenue 1).

Coaepxxanue padoTbl

CoaepmaHHe BKJIFOYA€T HAUMCHOBAHHEC BCCX PA3ACJIOB, IMOAPA3ACIIOB U ITYHKTOB C YKa3aHHCM
HOMEpa CTpaHHIl, C KOTOPbIX OHU HAYUHAIOTCA.

Pemenue pacueTHbIX 3aJaHU

OcHoBHasi 4acTh KOHTPOJBHOU pabOThI - pEelIeHHEe PacueTHBIX 3aJaHHi, MOoAKperieHHoe (op-
MyJiaMH, TaOJIUIIaMH; 0OOCHOBaHHE CAMOCTOSTEIbHBIX BHIBOJAOB U MIPEITOKCHHIA.

3a Kau€CTBO, IMPABUJIBHOCTL IMPEACTABIICHHBIX PAaCYCTOB, 000CHOBaHHbBIC peuicHud U PpEKOMCHAA-
UK, a TaKKC 3a CBOCBPCMCHHOC WU B COOTBCTCTBYIOLIEM 00beMe BEIIIOJHEHUE KOHTpOJII)HOfI pa6OTI>I
HECCT OTBETCTBCHHOCTD CTYJICHT.

CnucoK HCIO0JIb30BAHHBIX HCTOYHHKOB

Crucok JIMTCPATYPHI, COCTaBJISIEMBIN CTYACHTOM, NOJIZKCH BKIIFOYATH TOJIBKO MCTOYHHUKH, HEIIO-
CPCACTBCHHO HCIIOJIb30BAHHLIC B KOHTpOJ’IBHOﬁ pa60Te, T.C. TC, KOTOPbIC UTUPOBAIIUCH, HA KOTOPLIC
ACIAINCH CChUJIKU UJIN €CJIN OHU IMOCIYKUIIN OCHOBOM 15 (1)OpMI/Ip0BaHI/I$I TOYKH 3pCHUA CTYACHTA.

IIpaBuia opopmienus padoTsl

Pabora npencraBnsercs K 3aluTe B BUJIE TEKCTa, K KOTOPOMY MPEABABISAETCS psAl TpeOOBaHUM
1o opOpMIICHHIO.

OdopmiteHre TEKCTa KOHTPOJILHOW PaOOTHI BHITIOIHSAETCS B COOTBETCTBUU C TPEOOBAHUSMH, W3-
JIO’)KEHHBIMU B METOJIMYECKUX yKa3zaHuAX - [IpaBuna odpopmieHus yueOHbIX pabOT CTYIEHTOB: y4eOHO-
Meroandeckoe nmocooue / HoBokysuen. uH-T (puit.) Kemepos. roc. yu-ta ; coct.: . A. dKubunosa [u
ap.]; mox pea. U. A. XKubunosoil. — HoBokysnenk: HOU KemI'V, 2018. — 104 c. Jlutepatypa opopm-
nsercs B coorserctBuu ¢ I'OCT.



2 3a1aHus HA KOHTPOJILHYIO padoTy
3ananue 1. [lapnas perpeccus

1. Iloctpouts rpaduk — noe Koppeaayuu 1 CAeNaTh BEIBO O BUJIE MOJICIH.
2. IlocTpouts nMHENHOE ypaBHEHHUE MapHOii perpeccun Y ot X.

3. Paccunrars nuHeWHbIM K03(puLMEeHT mapHO Koppensanuu, Ko3()(UIUEHT NeTepMHHALUN U
CPeIHIO0 OMIMOKY anmnpokcumanuu. Crenars BIBOIBI.

4. OueHUTh CTATMCTHYECKYIO 3HAYMMOCTh MapaMeTPOB PErpecChd U KOPPeNslHy ¢ Homolisio F -
kputepus Oumepa u {-kpurepus Creromenta. Cenath BHIBOIBL

5. Ha omHoM rpaduke mocTpouTh UCXOHBIC TaHHBIE U TEOPETUYECKYIO TPAMYIO.

6. BbimoaHuTh nporuo3 Y * npu nporHo3HoM 3HaueHun X ¥, 3371aHHOM B 3aJaHHU

7. OueHUTh TOYHOCTH MPOTHO3a, PACCUNUTAB OLIMOKY MPOTHO3a U €0 JOBEPUTEIbHBINA HHTEPBAJ.

3ATAHUS no Bapuantam

1. TypI/ICTI/I‘ICCKaFI KOMIIaHUA ITpeIaracT MeCta B roCTUHUIAxX MMpuMOPCKOTO KypopTa. Mene-
JOKEPa KOMIIAHUH MHTCPECYECT, HACKOJBKO BO3pACTACT NPUBJICKATCIbHOCTb TOCTUHHUIILI B 3aBUCUMO-
CTH OT €€ YAAJICHHOCTH OT ILJISIKA. C sTont O CJIBIO 110 10 TOCTUHHIIAM IropoJia ObLI1a BBISICHEHA cpea-
HETOA0BasA HAITIOJIHACMOCTb HOMCPOB 1 PACCTOSAHUC OT ILJISXKA:

Paccrosaue, xm

% 01102 ]| 03 0,4 05106 |07 |07 ] 08 0,9

Hamonusemocts, %
Y

95 96 90 89 90 83 85 80 78 75

K mynkry 6. 3uauenne X =0,75.

2. KoMIianuio 1o mpokary aBTOMOOHIIEH HHTEPECYET 3aBUCUMOCTh MEKIY IPOOEromM aBTOMO-
OWJIeH U CTOMMOCTBIO €KEMECIYHOTO 00CTykuBaHus. J1Jis BBIACHEHHS XapaKkTepa 3TOU CBsI3U ObLIO
otobpano 10 aBromoOuiel. Pe3ynbrarel Hcciae10BaHus IPEICTaBICHbI B TA0IHIIE:

[TpoGer, TbIC. KM, X 6 7 8 9 10 11 12 13 14 15
Croumoctb 00CTy X H1Ba-

13| 16 | 15| 20 19 21 26 23 30 32

HUA, T01., Y

K mynkty 6. 3nauenne X =18.

3. TOpFOBHy HYXXHO BBIICHHUTB, KaK U3MCHACTCA KOJIMYCCTBO ITYYKOB CajiaTa, MpoaaBaCMbIX
CIKCIHCBHO B PO3HULY. NmeroTcs CIICAYIOIME CBEACHUSA O KOJIMYECTBE U LICHE!

Ilena, y.e. 3a eqununy, X | 30 31 25 26 22 24 16 12 10 8

KomuuectBo, ThIC./IeHB, Y | 28 29 34 35 37 37 41 46 48 52

K mynkty 6. 3nagenne X =20.



4. Komnanus, 3aHMMalOIIascs NpoAaked paavoanmnaparypbl, YCTAHOBUJIA HAa BUIEOMArHUTO-
¢doH ompenereHHON MoJENH LeHy, nuddepeHupoBannyo no peruoHam. Crenyroomue JaHHbIE MO-
Ka3bIBAaIOT IIEHbl HAa BUACOMAarHuToGoH B 10 pa3nuyHbIX PETMOHAX U COOTBETCTBYIOIIEE MM YHCIIO

IPOJIAXK:
IleHa, y.e., X 55| 60 6,5 6,0 50 5,6 4,5 5,0 4,4 4,0
Yucno nponax, mt., Y | 420 | 380 | 350 400 440 380 450 420 460 500

K nyukry 6. 3nauenue X =5,7.

5. HeKOTopaH KOMIIaHUs HEAABHO IIPOBEJIa PEKIAMHYIO KaMIIaHWIO B MarasmHax ¢ JE€EMOHCTpa-

I.[Hefl AHTHUCCIITHYCCKUX KAa4Y€CTB CBOCI'0 HOBOI'O MOIOIIECTO CpEACTBA. IIepe3 10 HEACIIb KOMIIaHUA

peuiniia nMpoaHalIn3upoBaTb B(b(beKTI/IBHOCTB 9TOIo Buaa pCKiIaMbl, COITOCTaBHUB €KCHCIACIIbHBIC 00b-

€MBbI POJAX C pacXxoJaMu Ha pekjamy (ThIC. pyo.):

Pacxonpl Ha pekinamy, y.e., X 5

12

10

O6beM npogax, y.e., Y 12

76

78

70

68

80

82

65

62

90

K nynkry 6. 3nauenue X" =7

6. [To 10 omHOPOAHBIM NPEAIPUITUSIM UMEIOTCS IaHHBIE O KOJIMUYECTBE pabouux ¢ mpodeccro-

HaJIbHOHN HOI[I"OTOBKOﬁ 1 KOJIMYCCTBC 6paKOBaHHOfI IMPOAYKIIUH:

KOJII/I‘-IGCTBE) pa60qnxcng)0(1)eccp10Hanb- 10112114117 1241281301351 40! 50
HOM IOATOTOBKOH, %, X

K 0 i

OJIMYECTBO paI;ZBajIHOI/I nporykumt, | o | 4o 0l o l10l10l 819l 6| 6

K mynkty 6. 3nauenne X =27.

7. HpI/I HUCCICIOBAaHUU I'OJOBOIro J0xoaa u C6epe)KeHHI>'I HaCCJICHUA B CJ'Iy‘-IElfIHOM MopsAaAKe OTO-

opano 10 gyenosek. [lomydensl cinenyromue qaHHbIE:

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 nyHkry 6. 3uauenne X' =17.

8. IIpoBezneH omnpoc cinydaitHO BbIOpaHHBIX 10 CTYZIEHTOB, NPOKUBAIOLIMX B OOIEKUTUU YHH-
BEPCUTETA, JJIS BBIIBICHUS 3aBUCUMOCTH MEXIY CPEAHMM OajlioM MO pe3yibTaTaM Ipeablayliei
CECCHM U YHCIIOM YacOB B HEJIEINIO, 3aTPAYEHHBIX CTYJIEHTOM Ha CaMOCTOSITENIbHYIO MIOATOTOBKY:

Yucmo gacoB. X 25 22 19

15

15

30

20

30

10

17

Cpennmii 6y, Y 4.6 43 3,8

3,8

4,2

4,3

3,8

4,0

3,1

3,9

K nyHkry 6. 3uauenne X' =27.




9. Umerotcs manuble mo 10 mpeanpusTUsM O MPOU3BOAUTEIBLHOCTH TpyAa U KoddduurueHTe

MeXaHHU3aIu padoT:

Koogppuument mexanusa- | a0 | 4| 49 | 47| 56| 54 | 60 | 55 | 61| 67
uuu padot, %, X

HpoussozurensiocTs 28 | 30| 31 | 33| 34| 37| 38 | 40 | 41| 43
Tpynaa, mr., Y

K nyHkry 6. 3Hauenue X =65.

10. HpC,I[CTaBJIeHBI JAaHHBIC, XapaKTCPU3YIOIIUEC 3aBUCUMOCTb MEXIY % IMIITHEro Beca M KO-

JUYECTBOM OOJIbHBIX TUa0eTOM 10 paioHy:

KonnuecTBO OOJIBHEIX C 30 | 33 45 48 53 25 29 34 65 | 25| 28 | 35
caxapHbiM quaberom, Y
JIvmanii Bec, %, X 65 | 60 70 77 80 50 | 45 66 90 | 40 | 48 | 59

K myHkry 6.

3uauenue X = 30.

3ananue 2. «HenuHeitnasi perpeccusp»

[To mpennpusTHsAM NPOMBIIJIEHHOCTH PErMOHA MOJy4deHa HH(opMauus, XapaKTepu3yrolas

3aBUCUMOCTE 00bema evinycka npodykyuu (Y, man. pyd.) or o0vema Kanumanoeio-

scenuil (X, MaH. pyo.). TpeGyercs:

1. Ins xapakTepUCTUKH 3aBUCUMOCTH Y OT X MOCTPOUTH CIEAYIOIIME MOJECIH (C MOMOIIBIO

rpagu4IecKOro aHaIK3a):
—JIMHEWHYI0, CTENEHHYIO, Mapadoiy, JorapuMUYECKYIO, SKCIIOHEHTY.

2. OueHuTh KaX1yr0 MOJEINb, ONPECIINB:
— KO3 PHULHEHT JeTepMHUHALINH,
— F-xpurepuit @umepa

— OMHUOKY anmpoKCUMAIIUH,

— K02 PUITUEHT 3JTACTUYHOCTH.
JlaTh MHTEpIPETAIMIO PACCYNTAHHBIX XapaKTEPUCTHK VIS KaXI0U MOJIEIH.
3. CocTaBUTH CBOJHYIO TaOJNUIly BBIYHCIEHUH, 0O0OCHOBATH BHIOOP JIyUIIEH MOJIEINH.
4. PaccunTtaTh NMPOTHO3HBIC 3HAYCHUS PE3YIbTATUBHOTO MPU3HAKa Y, €CIH MPOrHO3HOE 3Haue-

HHUC Q)aKTopa X YBCJIMYHUTCS Ha 20 % OTHOCUTEIHLHO MAaKCUMAJIbHOTO 3HAYCHUS.

3aaHus Mo 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

Bapmuanr 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 §

X 31 23 38 47 46 49 20 32 46 24
Y 38 26 40 45 51 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
Bapuanr 7
X 36 28 43 52 51 54 25 37 51 29
Y 85 60 99 117 118 125 56 86 115 68
BapuanTt 8
X 17 22 10 7 12 21 14 7 20 3
Y 26 27 22 19 21 26 20 15 30 13
Bapuant 9
X 12 4 18 27 26 29 1 13 26 5
Y 21 10 26 33 34 37 9 21 32 14
Bapuanr 10
X 26 18 33 42 41 44 15 27 41 19
Y 43 28 51 62 63 67 26 43 61 33

Jlana BpIOOpKa TMHAMUKHU MPOM3BOACTBA MPOAYKLUHUHU (ThIC. €1.) 3a 12 neT mo MmpeanpusITHIO

(Tabmnwuma 1).

1) IMpoBecTy cruaxMBaHHE BPEMEHHOT'O psiia ¢ MOMOIIBIO TPEXWICHHON CKONb3sIei cpeaneit. Cre-

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

JIaTb BBIBOJbI O THIIC MOJCIIN.

2) TlocTpouTh MOJEbh TEHICHIIMU BpPEeMEHHOro psjaa (¢ momomsio momoopa B Excel). Briopath
JYYIIYIO 10 CKOPPEKTHPOBAHHOMY KO3(DPUIMEHTY JeTepMUHAIINH, PACCUUTATh 3HAYSHUS 10 MO-

JCIIN.

3) OrneHHUTh Ka4eCTBO MOJETH (M0 KOA(PPHUINEHTY NeTePMUHAIINN, KPUTCPHIO TIOBOPOTHBIX TOYEK,
omuOKe anmpokcumanuu, kpurepuro Jlapouna-Yorcona, kputeputo RS). CnenaTh BBIBOABI O Ka-

94eCTBE M BOZMOKHOCTH IPOTHO3UPOBAHUS TI0 MOEIIH.
4) TToctpouts nporuo3 Ha 2020 r. mo may4mieid moxenu (t* = 14).




5) Paccunrtarh aganTHBHYIO Mojelb bpayna mus mapamerpoB o = 0,5; 0,2; 0,8 mas kakmaoil Moaenu
HaWTH CTaHJAPTHYIO OIMIMOKY M BRIOpaTh JIydInyto. [loctpouts mporros no moaenu Ha 2020 r.

Tabmuma 1. JlaHHbIe 171 aHAIM3a 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.

Jlana BbIOOpKa 00BEMOB MPOJaX Pa3HbIX TOBAPOB MO OJHOMY M3 Mara3uHoB 3a 12 mecsueB

(Tabmuna 2).

1) Haiitu k03 PHULHEHTHI ABTOKOPPEISIIMU CO cMelieHreM Ha 1,2,3.4 ¥ uX 3HaYMMOCTh C BEPOSIT-
Hoctbio 0,95. Caenars BBIBOJBI.

2) TloctpouTh KOppenorpammy.

3) [IlpoBecTu criiaxuBaHUE psa TPEXWICHHBIMUA CKOJB3SIIUMHU CPEITHIUMHU.

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

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

6) OIEHUTh KaYeCTBO MOJACIHU MO KOA(PPUIMEHTY TeTepMHUHAIMH, OIMOKe anmpokcuManu u RS.
CnenaTth BBIBOJIBI.

7) TlocTpouTh MPOrHO3 O MOJETH Ha (heBpab CICIYIOIIETO To/a.

Tabnuna 2 JlaHHble 715 aHaTU3a 0 BapuaHTaM

MecsL 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 88,1 116 34,2 47,8 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

w

MeTozmquKne YKRa3aHusd 110 BBINNOJTHCHHUIO KOHTpOJIbHOﬁ paﬁoTbI

3.1 Tunosoii npumep «IlapHasi perpeccusp»

Ilo manHBIM MMPOBCACHHOI'O OIIPpOCa BOCBMHU I'DYIII ceMell M3BECTHHI JAaHHBIC CBS3H pacxoa0B
HACCJICHUA HA MPOAYKTHI IIMTAHUA C YPOBHEM JOXOHA0B CEMbHU.

Tab6muma 3. JlaHHBIE TO JOXOJaM M pacxojaM CeMeu

Pacxopl Ha IPOTYKTHI TUTAHUS,
0,9 1,2 1,8 2,2 2,6 2,9 3,3 3,8
THIC. py0., Y

Jloxoasl ceMbH, ThIC. py0.. X 1,2 3,1 5,3 7,4 9,6 11,8 | 145 | 18,7

1) Ioctpouts rpaduK — noe Koppeasyuu v CACIATh BHIBOJ O BUIE MOJICIH.
2) Paccunrarth napamerpsl napHoi perpeccun Y ot X.

3) Paccuntare JHMHEHHBIH KOIPPHUIMCHT MapHOW KOPpENsiud, KOd(QQUIMEHT AeTepMHUHAIMHA |
CpeIHIO OoMHUOKY annpokcumanuu. CaenaTh BIBOBI.

4) OueHNUTh CTaTHCTHYECKYI0 3HAYMMOCTH TApaMETPOB PErpecCUU M KOPPENSALUH, a TaKKEe BCEro
ypaBHeHHs ¢ momomblo F -kpurepus ®umepa u {-xpurepus Ctoionenta. CuenaTs BHIBOIBL.

5) Ha ogHoMm rpaduke NOCTPOUTH UCXOIHBIC TAHHBIC U TEOPETHUECKYIO MPSIMYIO.

6) Bommonuute nporuo3 Y * npu nporrosHom 3HaueHun X *, paBHOM 110% OT MakCHMaJbHOTO

3HaueHus1. OIeHUTh TOYHOCTh IPOrHO3a, PACCUUTAB OIIMOKY MPOTHO3a U €r0 JOBEpUTEIbHBIN HH-
TepBal.

PEIHIEHUE: IIpeanonoxxum, 4To CBA3b MEXAY JOXOAAMH CEMbH M PacXoJaMH Ha MPOAYKTHI
MATaHUs JIMHEWHas. /{151 MOATBEpKACHHS HAIIETO MPEIIIOIOKEHUS TIOCTPOUM I10JIE KOPPEIISILIUU.
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Puc. 3.1 - TTone koppensuu

[To rpaduky BUIHO, YTO TOYKU BBHICTPAUBAIOTCA B HEKOTOPYIO MPSAMYIO JIMHUIO.
s yno6cTBa qanbHEUIIUX BHIYUCICHUI COCTaBUM Ta0iuiLy 4.

Tabmuia 4. Pabouas Tabiania

2
LY XY Ly Ly [y (Yo | 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
18,7 | 3,8 | 71,06 | 349,69 | 14,44 | 3,978 | —0,178 0,0317 4,68
HTtoro 71,6 | 18,7 | 208,71 | 885,24 | 50,83 | 18,717 | 0,017 0,1257 52,19

| N o O B~ W N |

Cpennee 8,95 | 2,34 | 26,09 | 110,66 | 6,35 | 2,34 - 0,0157 6,52
3HA4YCHHC

o 5,53 | 0,935 — — — - — — _

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

Paccuutaem napameTphl IMHEHHOTO ypaBHEHUs IApHOM perpeccuu Y, = a + b-X. dns oro-
ro Bocroins3zyemcs popmyinamu (1.5):
cov(x, y) x-y-X-y 26,09-8,95-2,34
o2 Y-x2 30,56
a=y-b-x=2,34-0,168-8,95=0,836.

b= =0,168:




[Tonyuunu ypaBHEHUE: Y, = 0,836+0,168- x. T.e. ¢ yBennuenneM goxona cembu Ha 1000

pyO. pacxo/pl Ha MUTaHKWE YBEIUYHBAIOTCS Ha 168 pyo.
Kak Obw10 yKa3aHO BBIIIE, YpaBHEHHE TMHEHHOM pErpeccuu BCera JOMOIHIETCS oKa3aTeaeM

TECHOTBI CBSI3U — JINHEHHBIM KOA(PPHUIIMEHTOM KOPPEISAIIH rX

ro=h-2x =0,168- 5—53—0994
35

Gy 0,
bmuzocte koaddummenTa koppensauuu K 1 yka3plBaeT Ha TECHYIO JIMHEHHYIO CBSI3b MEXKIY
IIpU3HAKaAMH.

2
Koadduuument nerepmunanmu My = 0,987 NOKa3bIBAET, YTO YPABHEHUEM PETPECCHH OOBACHS-

etcst 98,7% aucnepcuu pe3ylnbTaTUBHOTO MPU3HAKA, a Ha JIOJII0 MPOUYUX (PaKTOPOB MPUXOIUTCS JIUIIb
1,3%.
OLEeHNM KayecTBO yPaBHEHHUS PETPECCHH B 1I€IOM C TToMomIbio - -kpurepns ®umepa. Cocun-

TacM q)aKTI/ILIeCKOG 3HAa4YCHUC F -KpUTCpUA:
2

6 0,987

F- (n=2)=—"2"_.§—45554-
1-r, (n-2)

1-0,987
TabnuuHoe 3HAYECHUE (kl =1, k,=n-2=6, a= 0,05) F., =599 Tak xax F >F

Tabn ’
IIPU3HAETCS CTATUCTUYECKAs 3HAYMMOCTb YPABHEHHUS B LIETIOM.

JUJ1sl OLIEHKM CTaTUCTUYECKON 3HAUMMOCTH KO (UIIMEHTOB PErPecCu M KOPPEISIIUN paccyu-
taem | - kpuTepuii CThIOIEHTa U JOBEpUTENBHbIE HHTEPBANIBI KAXK0TO U3 MOKa3aTeNneil. Paccuntaem
ClTydaifHbIE OMMOKY TapaMeTpoB JIMHEHHON perpeccu 1 KodQQHUIreHTa KOppesum:

2
o S (v-Y.) 01257

z = =220 20,021
n—2 8—2

S _ N0.021 _ ) 595, s, \/ZX _f0.021-88524 _ oo

m m, =
"o, Jn 55348 5,53-8
/1 r? fl 0987_00465
- 0,168 0,836
@DakTUYECKUE 3HAYCHMS CTaTHUCTHUK: t, = =18,065' t = —-8574
0,0093 0,0975
0,994 Ta6 t C =0,05
; :m =21,376. labmnunoe 3HayeHue - kpurepusa CTbIOJEHTa Ipu & = U, U 4uCle

crereHeit ceobompl V=N—2=06 ecTb t  =2447. Tak kak t, >t ., t >t

MIPU3HAEM CTATUCTHUYECKYIO 3HAYUMOCTh apAMETPOB PETPECCUU U MTOKA3ATEINs TECHOTHI CBSI3H.
Cpennsist ommOKa anmpoKCUMAaIUKA HaXOUM ¢ TTIOMOIIbI0 cTosona 10 Tabmuis 4:

Yi—¥x
Yi

ut >t TO

Talx Tab Tabn ’

A = .100%

A =6,52% wmenbine 10%, 9T0 TOBOPHUT O TOYHOCTH MOCTPOECHHOTO YPAaBHEHHSA W XOPOIIEM

KaueCTBC YpaBHCHHUA PErpeCCuu, T.€. CBUACTCIBCTBYET O XOPOLIEM H0116ope MOJCIN K UCXOIHBIM
JaHHBIM.



W, nHaxkoHel, HaillleM IpPOTHO3HOE 3HA4YE€HHME PEe3yNbTaTUBHOro (akropa Y p TPH 3HAYCHHMH
npusHaka-gpakropa, cocrapisromnemM 110% oT cpenHero ypoBHs xp =11-X=11-895=9,845,
T.€. HaliJIeM pacxo/ibl Ha IIUTaHUE, €CITU JIOXOJIbI CEMbH COCTaBAT 9,85 Thic. pyo.

Yp = 0,836 +0,168-9,845 = 2,490 (tsic. pyb.)

CrnenoBarenbHO, €CIH AOXOJbI CEMBU COCTAaBAT 9,845 ThIC. py0., TO pacxo/bl HA MUTAaHUE OY-
ayT 2,490 ThIC. pYO.
Haiinem noBeputenbHbIi HHTEpBaAI Mporao3a. Omudka mporuosa

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

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

2,113<y,<2,867-

T.e. MPOTHO3 SIBIAETCSA CTATUCTUYECKU HAJCKHBIM.
Teneps Ha 0JHOM TpaduKe U300pa3uM HCXOIHBIE JTAaHHBIE U JIMHUIO PErPECCUU:

4,0
-

354 P

3.04 e

25+ o
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Puc. 2 - JIuneiinasa Moaenb

3.2 HesqimHeiiHas perpeccust

Bo muOTHX MMPAKTUYCCKUX CIIydasixX MOACIMPOBAHUC 3KOHOMHYCCKUX 3aBUCUMOCTCH JIHMHEIH-
HBIMH YPAaBHCHUSAMU OAC€T BIIOJIHEC y,Z[OBJICTBOpI/ITCHBHHﬁ pe3yIbTaT U MOKET HUCIIOJb30BATHCA I
dHaJIN3a U NPOTHO3UPOBAHU. O,Z[HaKO MHOI'HM€ 3KOHOMHUYECKHE 3aBHUCUMOCTH HE SBIISIOTCS JIMHEH-
HBIMH IO CBOEH CyTH, U IIO3TOMY UX MOICIUPOBAHUC JIMHEMHBIMU YPaBHCHUAMU PETPECCCHUU HE NACT
IMOJIOKHUTCIIBHOI'O pE3yJibTaTa.

Ecnu Mexny SKOHOMUYECKHMH SIBIICHUSIMH CYIIECTBYIOT HEJIMHEMHBIE COOTHOLIEHUS, TO OHU
BBIPAXKAIOTCS C IIOMOIIBIO COOTBETCTBYIOIIMX HEIMHEWHBIX (QYHKIUI.

PaznuuaroT 1Ba kj1iacca HEMMHEWHBIX PETPECCHIA:

1. Peepeccuu, nerunetinbie omHoCumenbHo 8KIIOUEHHbIX 8 AHAIU3 0617}26‘1-!}2}01/(41/!)( nepemen-

HbIX, HO JIUHELHbIE NO OUCHUBACMbIM NAPAMEMPAM, Hanpumep

— MOJIMHOMBI Pa3JIMYHbIX CTENEHEH — Y, —a+b-x+c-X% Y, —a+b-x+c-X>+d-x%;

— PaBHOCTOPOHHSISI TUIIepOona — y =a+b/x;



— noiynorapumimdeckas GyHKIUHA — y =a+b-Inx.

2. Peepeccuu, nenunetinvie no oyenusaemvim napamempam, Harmpumep

— CTEIICHHAs — yX =a- Xb;

— nokasarenpHas — Y, =a- b*;

__ Aatbx
— DKCIIOHEHI[UAIbLHAT — yx =e .

Perpeccun HenuHEHBIE 10 BKIOYEHHBIM NIEPEMEHHBIM IPUBOIATCA K JUHEHWHOMY BHIY IPO-
CTOM 3aMEHOM MEPEMEHHBIX, a JaJbHEUIAs OLIEHKA apaMeTPOB IIPOU3BOJUTCS C MOMOILBI METOAA
HAaMMEHBIINX KBAJIPATOB.

Hanpumep, paBuocroponnsisi runepgosa Yy, =a + b/ X MokeT OBbITh HCIIOJIb30BaHA IS

XapaKTePUCTHKU CBSI3U YICIBHBIX PACXOJ0OB CHIPhs, MATEPUAIIOB, TOTUIMBA OT 00BbEMa BBITYCKAEMOM
MIPOYKIIMH, BPEMEHU O0palieHs] TOBApOB OT BETUYHHBI TOBApOOOOPOTa, MPOIIEHTA MPUPOCTa 3apa-
O0THOI MaTel OT ypoBHs Oe3paboTuilsl (Hanpumep, kpuBas A.B. dumnurca), pacxogoB Ha HEMpo-
JIOBOJIbCTBEHHBIE TOBAPHI OT J0XOI0B HJIHM OOIIEH CyMMBI PacXxo0B (HampuMmep, KpuBbie O. DHIes)
U B JApyrux ciaydasx. [‘umepOona MpUBOIUTCS K JIMHEHHOMY YPaBHEHHIO IPOCTOM 3aMEHOIA:

Z= %( Cucrema JMHEHHBIX ypaBHeHUH npu npumeHeHud MHK Oyner BhITISACTH CIEIyIONIM
obpazoM:
a-n +b~2§ =
1 1 1
a~2;+b-2?=2;-y.
AHAIOTMYHBIM 00pa3oM NPUBOAATCS K JIMHCHHOMY BHAY 3aBHCHMOCTH y =a+b-Inx,
Yy, = a+b-+/x u apyrue.
Krnacc pyHkumii, HelTMHEWHBIX TIO TTApaMeTpaMm, B CBOIO OYepe/ib, IETUTCS Ha JABa THIIA!
- HeluHelHble MOOeU 6HYMPEHHe IUHElHbLe,
- HeluHeliHble MOOeU 6HYMPEHHe HelTUHElHbLE.
BHyTpeHHe JIMHelHbIe MOJIENIM MOTYT OBITh TIPUBE/ICHBI K JINHEHHOMY BUJLY.

K BHYTPCHHC JIMHEHHBIM MOZACIIAM OTHOCATCA, HAIIPpUMED,

b
— crenennas Gynkuusa Y, =ad- X,

— nokasatenpHas Y, = a-b* ,

__ A~athx
— 3KcroHeHnuanbHas Y, =€ ,
a

— JJOTUCTHNUYCCKasi y -
* 1+b-e



— oOpaTHas y, = 1
* a+b-x

1) y=a- X/ e BHYyTpenHe nnHeitHa, tak kak N Y =MNa+bIn X+ & - muneiina no na-

pamerpawm;
2) Y= e . g . BHYTPEHHE JIMHCHHA, TaK KaK In y=a+ bx+1In¢& :
3) y=——"—— - BHyTpeHHe NMHeliHa, Tak Kak £ = — —~> Z=a+ bx+ ¢
a+bx+e
4) Y= 1 “oxie - JlorrcTHyeckast QyHKIHS — BHYTPEHHE JIMHEHHA —
+ be

a a —ox+e
§=1+be°x”; ——1=be™™". 2 _)-mnb-cx+e.
y

K BHYTPCHHE HEJIUHEHHBbIM MOCIISIM MOKHO, HallpuMep, OTHECTU CICAYIOIIUEC MOACIIU:

y,=a+b-x* y =a- (1_ T3 j, KOTOPBIE K IMHEHHOMY BU1Y HE IPUBOJSTCS.
—X

Cpenu HenuHEHHBIX Mojeied Haubosiee 4YacTO HCIOJIb3YeTCS CTelNeHHasi (PYHKIUSA

b y
Y =a- X -&, koropas NIpuBOIUTCA K IMHEHHOMY BUJTY JTOrapu(pMHUPOBaHUEM:
Iny=1In(a-x"-¢);
Iny=Ina+b-Inx+Ing;

Y=A+b-X+E,
e Y =Ilny, X=Inx, A=Ina, E=Ing. T.e. MHK M5l npumensem st nmpeoOpa3oBaH-

HBIX JaHHBIX:

A-n o +b- Y X =>Y,
AD X +b- Y X2=>" XY,

a 3aTeM MMOTCHIUPOBAHUEM HAXOAUM NCKOMOC YPaBHCHUC.

I_HI/IpOKOG HCIIOJIb30BaHHE CTEIICHHOMN (bYHKHHH CBA3aHO C TEM, 4YTO MapaMeTp b B HEM MMEET
YETKOC OKOHOMHUYCCKOC UCTOJIKOBAHUC — OH ABJIACTCA KOB(l)(i)I/IHI/IeHTOM 9JIaCTHYHOCTH.

Kos¢ppuyuenm snacmuunocmu noxasplBaeT, Ha CKOJIBKO IIPOLEHTOB U3MEHUTHCS B CPEIHEM
pe3yabTar, eciau (akrop uzMeHurcs Ha 1%.

®opmyna ans pacyeta KodhPUIMeHTa 3ITaCTUYHOCTH UMEET BUJL:

3= f"(x)-




Tak kak /Ui ocTanbHBIX (GYHKIHMH KO3(D(PUIMEHT 3JTaCTUYHOCTH HE SIBISIETCS MOCTOSHHOM Be-
JUYMHOMN, a 3aBUCUT OT COOTBETCTBYIOLIEro 3HaueHus ¢akropa X, TO OOBIYHO PACCUUTHIBAETCS

cpeHuit KOOQOUIMEHT SIACTHYHOCTH: 7 _ f'( f) X,

[TpuBeneM dopMyIbl sl pacuera cpeAHUX KOd(PPHUIUEHTOB IACTUYHOCTH JUIsl HauboJjee ya-

CTO UCIOJIb3YEMBIX TUIIOB YPAaBHEHUHN perpeccuu:

Tabmuma 6. opmybl st pacyera cpeaHero ko uirenTa 3MacTHIHOCTH

[TepBas mpousBoa- | Cpennwuii kodddunueHT 3ma-
Bun ¢ynkuun, Y , —_
Has, 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-Xx+b
y=a-x"-¢ a-b- x> b
y=a-b’-& a-Inb-b* %-Inb
y=a+b-Inx+¢ b L_
X a+b-InX
B 1 b b-X
y_a+b-x+g (a+b-x)’ a+b-x

Bo3MoxHEI CJIy4dau, Korjga pacucT KOB(I)(l)I/H_[I/ICHTa 9JIACTUYHOCTH HE MMEET CMBICIIA. ITO npo-
HUCXOOUT TOr'Ja, KOrJaa AJid paCCMaTpUBAaCMBIX ITPHU3HAKOB OCCCMBICIICHHO OIIPEACIICHUC N3MCHCHUS B

IMpOLCHTAaXx.
YPaBHeHI/Ie HEIUHEHHOMN perpeccuu, TaK Ke, Kak U B ClIy4ac JIMHEMHOMN 3aBUCUMOCTH, OOIIOJI-

HSIETCS TOKa3aTeieM TECHOTHI CBSI3H. B TaHHOM cilydae 3T0 HHAEKC KOPPeIsInu:

2 1 __\2
rac O-y — E (y y) 06111351 I[I/ICHepCI/ISI pe3 yHBTaTI/IBHOFO HpI/IBHaKa y y

ol = lz — : OCTaTOYHAasH AUCIIEPCHS
oct n y yX )

Ha TO, YTO HET HEOOXOAUMOCTH YCIIOKHATH (JOPMY YpaBHEHHS PETPECCUH U MOKHO HCIOJIB30-

BaTh JIMHEUHYIO (DYHKITHIO.
NHpekc nerepMUHAMNA UCTIOJIB3YETCA IS MPOBEPKU CYIIECTBEHHOCTH B IIEJIOM YPABHEHHUS pe-

rpeccun o F -xpurepmro ®umepa: BemuuuHa TaHHOTO MOKa3aTensh HAXOIUTCA B IpeeNax:
0< Pyy <1. Yem 6nmke 3HAUCHNHE HHIEKCA KOPPEISLMI K SIMHNAIE, TEM TECHEe CBS3b PAaccMar-

pHBaEeMBIX TIPU3HAKOB, TEM 00Jiee HAJEKHO YPaBHEHUE PETPECCHUH.



KBanpar nHaekca Koppeisiiy HOCUT Ha3BaHHWE HMHJAEKCA JeTePMUHAIMM U XapaKTepusyeT
JOJII0 JIMCTICPCHH PE3yJIbTaTHBHOTO NpH3HAKa Y, 0OBICHAEMYIO perpeccueil, B oOmel aucrepcuu

pE3yJIbTaTUBHOTO IPU3HAKA:

2 2
2 _ 1_ O-OCT _ O-O6T)$ICH ,
Py = o2 - o2
y y

oy 1 2
T.¢. HMECT TOT XKe CMBICIL, YTO 1 B JIMHEIHOM perpecenn; g2 = _Z( y, — y) .
OOBsACH X
n

2 2
Nunexc nerepMuHannu ,Oxy MO>XHO CPaBHHBATh ¢ KOA(P(HUIIMEHTOM JETCPMUHAIINH rxy IS
000CHOBaHUS BO3MOKHOCTH MPUMEHEHUs JIMHEHHOW (yHKIMU. Yem Oonbllle KpUBU3HA JTUHUH Pe-
2 2 o
rPECCUU, TEM BEIMYMHA I’xy MEHBIIIE pxy . A GIM30CTh ATHX MOKa3aTeIeH yKa3bIBaeT

B Py n-m-1
= 2 . 1
1-py m

F

2
rIe pr — UHJIEKC JIETEPMUHAINH,

N — gucno HAGIIOHEHNIA,
M — uwrcio mapameTpoB pu nepeMeHHon X .
daxtrueckoe 3Hauenne F -xpurepus (1.23) cpaBHMBaeTCs ¢ TaOIMYHBIM NPU YPOBHE 3HAUH-

MOCTU O/ W YHCII€ CTENEeHEH CBOOOIbI k2 =n-m-1 (s ocTaTOYHOM CyMMBI KBaJpaToB) U

kl =M (mnst pakTopHOI CyMMBI KBaIpaTOB).

O kadecTBe HEIMHEHHOIO YpaBHCHUSA PErPeCCUU MOXKHO TAKKC CYAUTH U 110 CpC,HHefI oIInOKe
allIIpOKCUMallii, KOTOpas, TaK K€ KaK U B JIMHEHHOM ciydac.

I[Ipumep Ha HequHeiiHYI0 Mojedb . [Io ceMu mpennpusATHIM JErKoi MPOMBIIIICHHOCTH pe-
THOHA TOJydeHa WHQOpMAaIUs, XapaKTepu3yrollas 3aBUCUMOCTh oObema Bbimycka mpoaykiuu (Y,
MJIH. py0.) OT 00beMa KanuTajaoBIOKeHUH (X, MIH. pyo.).

Y 64| 56 52 48| 50 46| 38

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

Tpebyercs:

1 . dnst xapaktepucTuku Y oT X TOCTPOUTH CIEAYIONINE MOICIIHN:

* JIMHEWHYIO (JUIs1 CPAaBHEHUS C HEJTMHEHHBIMH ),

* CTENIEHHYI0,  [OKa3aTelbHYI0, TUIEpOOINYECKYIO.

2. OLEHUTH KaXIYI0 MOJIEIh, OTIPE/ICITHB:

* UHJIEKC KOPPEJIALNH,

* CPEHIOI0 OTHOCUTENIBHYIO OLTHOKY,

* KO3 GUIMEHT eTepMUHALINHY,

* F-xpurepuit Gumepa.

3. CocTaBUTh CBOAHYIO TaOJMIly BBIUMCICHHH, BBIOpPATh JyUIIyI0 MOJEINb, 1aTh MHTEpIpeTa-
L[UIO0 PACCUUTAHHBIX XapaKTEPUCTHK.

4. PaccunTtarh mpOTHO3HBIC 3HAYCHUS PE3YIHTATUBHOTO MPHU3HAKA MO JYUIIeH MOICIH, €CIIH
00beM KammuTaJIOBIOKEHHH cocTaBUT 89,573 MitH. pyo.



5. Pe3ynbpTaThl pacueToB 0TOOpa3uTh Ha rpaduke.

Pemenne: 1. IlocTpoeHue JMHEHHOH MO MAPHOH perpeccuu

Onpenenum JTUHEHHBIH KO3GOUIIMEHT MapHON KOPPEAIUHU 0 ClIeayromiei hopmyie:

2y =FIx(x-X) —593.714

= =-0,907.
JZ - < T (x-D? 39771x1077.71

]

r}rrx:

MO>XHO CKa3aTh, YTO CBSI3b MEKIY 00bEMOM KaIMMTAIOBIOKEHHH X 1 00bEMOM BBINTyCKa MPO-
nykiuu Y oOpaTHasi, TOCTaTOYHO CHJIbHAS.

V=a+bxx

VYpaBHeHUE TUHEWUHOMN perpeccuu UMEET BUI:
3Ha4YCHUS TApPaMETPOB A U D TUHEHHOW MOJICITH ONPEICIIUM, UCIIOJIb3Ysl JaHHbIC TaOHIIbI 7.

. yxx—yxx _ 403314-5057%81,43
17t 6784 57 —81.43°

2
X —X

=—0,55,

a=y—bxx=5057-055x8143=9536

P=9536—-055xx

YpaBHEHHE JTUHEHHON pEerpeccuu UMeeT BU/I:

Tabnuua 7. Pacuer mapaMeTpoB JTMHEWHOHN perpeccuu

I I ] I (e [ [ NeteoR e DRSO = Rt
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
Hroro || 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 yBenuueHreM 00beMa KarmuTaloBIOXKeHUH Ha 1 MiIH. py0. 00beM BBIITyCKaeMOM MPOAYKIINU
YMEHBIUTCA B cpeaHeM Ha 550 Twic. py0. DTO CBUACTENBCTBYET O HEIP(HEKTUBHOCTH PAOOTHI TIpe/-
MPUATHH, 1 HEOOXOAUMO IPUHATH MEPHI JJISl BEISICHEHUSI IPUYMH U YCTPaHEHHUs 3TOr0 HEJA0CTaTKa.

PaccunraeM ko3 duueHT 1eTepMUHALIUN:




R'=r) =0822

Bapuanus pesynbrata Y (0O0beMa BhITycka NMpoAyKuuu) Ha 82,2 % oObscHsAETCS BapHauuei
¢dakTopa X (06beMOM KaITUTAIOBIOKEHHIA).
OneHKy 3HaUMMOCTH YPaBHEHUs PErpeccuy IpoBesieM ¢ moMolnbto F-kputepus dumepa:

2
s 0,822
_}'";f ip—2=—— x(7-21=2309
l-ri 4 1-0,822
F > Frasn= 6,61 mis =005 ki=m=1ky=n-m-1=5,
YPaBHeHI/Ie perpeccun € BEPOATHOCTBIO 0,95 B ICJIOM CTAaTUCTUYCCKM 3HAYUMOC, T.
K. F > FTaﬁn.
Ornpeaenum CpeHIO OTHOCUTEIBHYIO OIHUOKY:
N . 1 -5
B = _xzuxmo% ——x S
% Y % Y

F=

100 = 39,7598

=5,685%.

B cpenHeM pacdyeTHbIE 3HAUCHUS © [T IMHEHHOH MOJIEIN OTIMYAIOTCA OT (haKTUHECKHX 3HA-
yeHuil Ha 5,685%.

2. IlocTpoenue creneHHON MO/ie/ I MIAPHOM perpeccuu
. A
. Y=oxX
YPaBHeHI/Ie CTCIICHHOU MOACIIN UMECT BHU/. .
s mocTpoeHus 3TOM MoJenu HEOoOXOAMMO IPOU3BECTU JMHEAPU3ALMIO NepeMeHHbIX. Jlis

y v=lga+ilgx
ATOTO MPOM3BEIEM JIOTapu(MUPOBAHHE 00CHX YaCTEH yPaBHEHMS: lgy=lg lg .
O6o3naunm Y =1gy, X =1gx, A=lga.

Torna ypasuenue npumer Bua: Y = A + b X — nuHeliHOEe ypaBHEHUE PErPECCHH.

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

Tabnuua 8. Pacuet mapaMeTpoB cTeNEHHOI perpeccuu

Ne y Y=lgy X X =lgx YX X2 ¥ ei 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| 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 3,2693| 3,7029 | 48,088| 1,912 3,82 3,657
6 46 1,6628 96 || 1,9823| 13,2960 | 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-7 X_ 32339-1699.19057 o0y

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

A=F -5 X =1699+0,8921.1,9057 = 3,3991.

YpaBHenue perpeccun Oynet umets Bua: Y = 3,3991-0,8921 X.
Hepeix’meM K UCXOOHBIM IICPCMCHHBIM X U Y, BBIIIOJIHUB MMOTCHIUUPOBAHUEC JAHHOI'O YPABHCHUA.

s 3300 -0a02
$r= 1072 5 08
ITonmy4yum ypaBHEHME CTEIIECHHOW MOJEIIH PErPECCUM:

$= 2506,915x% x "%

Onpenenum UHIAEKC KOPPENIALNN:

_oond
Oy = ’1—3{3’—{?}2 =0,914,
Ly —F)

CBsi3b MEX/1y MOKa3aTesieM Y U GaKkTOPOM X MOKHO CUHTATh IOCTATOYHO CHIILHOM.
Koadduuument nerepmunanuu pasen 0,836:

R*=pi, =0914° = 0836

Bapuanus pesynbrata Y (00beMa BbImycka mponykiuu) Ha 83,6% oOBsCHSIETCS BapHalluei
(hakTopa X (00bEMOM KaIUTaJIOBIOXKEHUH ).
Paccunraem F-kputepuiit @uiepa:

e
=B e-2= 250 5055
1-& 1-0,8364
F>Frnen=661 mssa=005ki=m=1k=n-m-1=5.
YpaBHeHHe perpeccun ¢ BepoITHOCTHIO 0,95 B 11eI0M CTaTUCTUYECKH 3HAUUMOE, T.K. F > Fragy.
CpenHsst OTHOCUTENbHAS OIMOKa

B =—xT a0 =-x¥
Em:%;ﬁzﬁ,ﬂdl%.

2 100%;

B cpeaHeM pacueTHBIe 3HAYEHHS * JUIS CTEHEHHOH MOJENH OTAMYAIOTCS OT (PaKTHUECKUX
3HaueHui Ha 6,04%.

3. [locTpoeHue noka3zareJbHON (PYyHKIUH

F=ab"

YpaBHEHHE NTOKA3aTEIbHON KPUBOM:

Jnst mocTpoeHus 3TOM MOJEN HEOOXOIUMO TMPOU3BECTH JIMHEAPU3AIMI0 TepeMeHHBIX. [

o
. =lca+zxlo b
9TOI'O0 OcyH_[CCTBI/IM J'IOI‘apI/I(I)MI/IpOBaHI/Ie O6CI/IX qacTeu ypaBHCHI/Iﬂ: lg "}? lg lg

O6ozmaumm: ¥ =85 g = Igh,A=lga.
[Tomyunm nmuHEtHOE ypaBHeHUE perpeccun: Y = A + B X.

PaccuntaeM ero mapamMeTpbl, HCIIOJIB3Yys JaHHBIC TAOTUIIH 9



Ta6muma 9. PacyeT mapamMeTpoB moKa3aTeIbHOU (DYHKITMH

t y Y x | Yx X | v_Fl - x-F|lx-F & |-31 e |lelyx100
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|| 00024 | -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 || 497 | 54221 || 2,3285| 4,478
4 48 | 1,6812| 76 | 127,77|| 5776 | -0,017|| 00003 | -543 || 29,47 | 53,1 | 25804 | -508 | 10,583
5 50 || 1,6090 || 84 || 142,71|| 7056 || 0,0000|| 0,0000 | 257 || 6,61 | 486 | 2,0031 || 1,4153|| 2,831
6 46 | 1,6628 || 96 || 159,62|| 9216 | -0,036| 00013 | 14,57 || 212,33 | 42,5 | 11,933 | 34544| 7,509
7 38 | 1,5798 || 100 157,98/ 10000 || -0,119| 0,0142 || 18,57 || 344,90 | 40,7 || 73132 || -2,704| 7,117

utoro || 354 || 11,8931 570 963,28| 4749 0,0300 1077,7 67,903 | 0,8093| 41,363

35;;”' 50,57| 1,6990 | 81,4| 137,61| 6785 5.909

b Frxx—Fxx 13761 -1,655.0145 — _0.0048:

2_5  £785-8143.8143
A=F—bxx=1699+0,0048.8143=20%.

VYpasaenue Oynet umets Bu: Y = 2,09 + 0,0048 x.

Hepeﬁj:[eM K MCXOJHBIM IICPEMECHHBIM X U Y, BBIIIOJHHUB IIOTCHIUPOBAHUEC JAHHOT'O YPaBHCHUS:

$= 10425 (107™™M8 Y = 123 03x0,989"

OHpeI[eJ'II/IM HHJCKC KOPPCIIAINU:

Y
o= Jlm 2T 819 gy
T(y—7) 39771

B3b MCKY IIOKA3ATEJIEM Y U (baKTOpOM X MOKHO CUUTATh TECHOM.

RP=pt, =051 =0328

HNupexc ACTCPMUHALIUU:

Bapuanusa pesynbrata Y (0ObeMa BhIllycka npoaykuun) Ha 41,1 % oO0bsAcHSIeTCsT BapHaliuen
p pesy. y poayk p

¢daktopa X (06beM KaruTaIOBIOKEHUI).

Paccunraem F-kpurepuii ®@umepa:




=X (n—2) = 24,086

F>FTa6J'[ 661,[[.]151(1 005 k]_—m 1k2—n m— 1 5
YPaBHeHI/Ie pereCCI/II/I C BepOSITHOCTBIO 0,95 B INOCJIOM CTATHUCTUYCCKHM 3HAYUMOC, T.
K. F > FTaﬁn.

7 41363

= 5,90%%.

OTH
Cpenansist oTHOCUTEIbHAS OIIMOKa:
B cpenHeM pacueTHble 3HAUEHUS © I TMHEHHOM MOJEIN OTIMYAIOTCS OT (haKTHUECKUX 3Ha-

yenuit Ha 5,909 %.

4. IlocTpoenue runepooInveckoil pyHKuumn

YpaBHeHUE rUNEpOOINIECKON PYHKITUH:
[IpousBeneM HMHeEapU3alU0 MOJICTH myTeM 3ameHbl X = 1/X. B pesynbrare monyuum JuHEH-

HOE ypaBHeHHe » % tbix

Paccunraem ero mapamerpsl o ganHbM Tabmuisn 10.

A=F-bxx=5057-35719.0,0126=57.

*X 0 0.6841-5057.0,0126

"”’_ — 357195,
_ 72 0.0001618-0,0126.0.0126

TlomnyuuM creyroliee ypaBHeHHe MHIepOOIHIecKol Moaemu: » 2,7-357131 x

Onpez[eJmM HHJCKC KOPPCIIAIUN:

_Iy-? 65159
O = 1-
y-m? 397,71
CBsI3b MEXKTy MTOKa3aTesieM y i (PaKTOPOM X MOKHO CUHTATh IOCTATOYHO CHIIHHOM.
2 3 2
NHjeKc AeTepMUHAINHY: R = g =0,814" = 0,835,

Bapuanus pesynbrara Y (oObema Bbllycka NpoAyKuuu) Ha 83,5% oObscHseTcst Bapualueil
¢akTopa X (06beMOM KaITUTAJIOBIOKEHHA).

Ta6muua 10. Pacuer mapameTpoB runepOoanueckoi (yHKINN

t y || x X yX X2 Y-F|(F-Fy (y—3) e ¥ |l |eily|x100
6,195

1 64 | 64 [ 0,0156 || 1,0000 || 0,0002441| 13,43 || 180,33 || 61,5 | 2,489 3,889
4,963

2 56 || 68 || 0,0147 || 0,8235 | 0,0002163| 5,43 | 29,47 | 58,2 | -2,228 3,978
7,508

3 52 || 82 |/ 0,0122 | 0,6341 | 0,0001487| 1,43 | 2,04 49,3 || 2,740 5,270




22,07

4 48 | 76 | 0,0132 || 0,6316 | 0,0001731| -2,57 || 6,61 52,7 -4,699 9,789
3,159

5 50 | 84 | 0,0119 || 0,5952 | 0,0001417| -0,57 || 0,32653| 48,2 1,777 3,555
9,564

6 46 || 96 || 0,0104 || 0,4792 | 0,0001085| -4,57 || 20,90 || 42.9 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

uroro || 354 0,0880 || 4,5437 | 0,0011325 397.71 || 354.2 | -0.246 [ 8% || 42,202
Cpen. || 50,5 00126 || 0,6491 | 0,0001618 6,029
3Ha4y.

F-xkpurepuii ®umiepa:

2
IRRE x(n—2)= %ﬁ: 253

Bl

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

F=

YpaBHeHHE perpeccuu ¢ BepoATHOCThIO 0,95 B 11€710M HE SBIISIETCS CTATUCTUYECKH 3HAUUMBIM,
T. K. F > FTaﬁn.

OHpe,I[eJ'II/IM CPCAHOO OTHOCUTCIIbHYIO OI_HI/I6KyZ

- 2,
Em = lzu = 100%% =£ = 6,029%

i Y

B CpCAHEM PACUCTHBIC 3HAUCHUA IJIA JIMHEHON MOACIN OTIIUNYAKOTCA OT (1)aKTI/I'-IeCKI/IX 3Ha4eC-
Huii Ha 6,029 %. Jlna BeIOOpa Jydield MOJIeTTH MOCTPOUM CBOJHYIO TaOJIUIly PE3yJIbTaTOB (Tabiuila
11).

Tabnuua 11 CpaBHeHHE pe3ynbTaToB

ITapamerpbl Kos(duuuent ze- F- || Mnzexe xoppens- Cpennsist oTHOCH-
Rz || KpuTepHii i pyx(rvx) TeJIbHas OIHOKa
Monenb TepMuHatim ®dumepa HHH prx annmpoKCHMAIMH
Jlunetinas 0,822 23,09 0,907 5,685
Crenennas 0,828 24,06 0,910 6,054
ITokasarennHasg 0,828 24,06 0,910 5,909
['unepbonmaeckas 0,835 25,30 0,914 6,029

Bce Mozenu uMe0T NpUMEPHO OAMHAKOBBIE XapaKTEPUCTUKU, HO Ooibliee 3HaueHue F-
kputepus Ouimepa u Gonpilee 3HaYeHNe Kod(dHIMenTa qeTepMuHauu R? uMeeT runep6onuyeckas
MoJieb. Ee MOKHO B35Th B KaUECTBE JIyULIEH sl IOCTPOEHUS IIPOTHO3a.




Pacuem npocnosnoco 3nauenus pe3yriomamuernoco noKa3amels:

[IporHo3Hoe 3HaueHue pe3yabTaTUBHOTO MpHU3HaKa (00bemMa BhIMyCKa MPOAYKIIUN) ONPEISIUM
[0 YpaBHEHUIO TUIEpOOINYECKO MOJIENH, TOJCTAaBUB B HETO IUIAHUPYEMYIO (3aJaHHYIO MO YCIO-
BHIO) BEJIMUMHY 00beMa KaluTaI0BI0KEHUH:

S = ST 35719 K, =57+ 3571,9/89,573 = 45,542 (sean. p6 )

3.3 AnanTuBHas moaeib bpayna

IIpumep. Paccunraiite 5KCIOHSHIMABHYIO CPETHIOIO JUISI BPEMEHHOTO Psiia MHICKCA IOTpeou-
TeNbCKUX 11eH B KemepoBckoii o6mactu (Tabnuna 12). B kauecTBe HauabHOTO 3HAYCHHUS SKCIIOHEHIIU-
abHOM CcpeHel BO3BMHTE CpeHee 3HaUCHNE U3 5 MIEPBBIX YpOBHEH psina. PacueTsl mpoBenure aist
JBYX pa3JIMYHBIX 3HA4€HUI napaMeTpoB afgantauuu o o =0,1; a=0,5.

Tabmuua 12.Mnaexc norpedutensckux 1eH KemepoBckoii obmactu

t |y t Ye t Ye t Ye

1] 1021 |10 100,7 |19 101,3 |28 100,6
2 | 100,7 |11 1005 |20 100,6 |29 100,4
3| 1008 |12 1006 |21 100,8 |30 100,2
4| 100,3 |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 |24 100,5 |33 100,1
7| 100,3 |16 100,3 |25 101 |34 101,2
8| 99,9 [17 100,4 | 26 100,8

9| 1001 |18 100,8 |27 100,5

Pemenne. OmnpenenuM HYJIEBYIO CPEIHIOIO

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

S, =

=100,9.

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

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

U T.I.

Pe3ynbrarel pacueToB npeacTaBieHsl B Ta0nuie 13.
[IpoBenem anamornynsie pacueTst 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=1011

U T.1.

PesynpTathl pacueToB mpeacTaBieHsl B Tadbauie 13.

Ha pucynke 3 HarnsgHo MpeCTaBlICHO BIMSHHIE 3HAUCHUS IMapaMeTpa aJanTaluy o Ha XapakTep Cria-
YKEHHOTO psijia.



IIpu o = 0,1 sKcHOHEHIMaIbHAS CpPeAHSs HOCUT Oojiee TJIaJKWUK XapakTep, T. K. B 3TOM Cily4yac B
HauOOJIbIIEeH CTETIEHH MOTJIOMIAIOTCS ClIydaiHbIe KoJleOaHHsI BpEMEHHOTO psija.

Taoauna 13. IkcnoHeHHAJIbHbIE CPeHUE

DKCHOHEHIMAIbHAs  CPell- OKCIOHEHIMAIbHAsL CpeJi-
t | Had t HSIs

a=0,1 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
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Puc. 3. 9KCHOHCHHI/I8.J'IBHO€ CTJIA)KUBAHUC BPCMECHHOTI'O psAda HHACKCA HOTpe6I/ITeHLCKI/IX OCH Kewme-

POBCKOI 00y1acTu

MosHO pa3o0paTh HECKOJIBKO MOJIENEN JUIsl pa3HbIX 3HAaYEHHH o M BBIOPATH JYUIIyI0 HA OCHOBE MUHHU-

MyMa CpeIHEKBaApPaTHUECKON OINOKN MOJIEIH.

3.4 MoaeaupoBaHue Ce30HHOCTH

IIpumep 1. IIycTh UMEIOTCS HEKOTOPBIE YCIOBHBIE JaHHbIE 00 OOIIeM KOJIWYECTBE MpaBOHA-

pYLIECHHI Ha TAMOKHE OJTHOTO U3 CyObeKkTOB PD (Tabmuma 14).



Ta6auna 14 Jlanueie 11 aHaIu3a

KonnyecTBo BO30YXK-
l'on KBapran t
JEHHBIX gen, Y,
I 1 375
S I 2 371
I i 3 869
v 4 1015
I 5 357
o T 6 471
I I 7 992
vV 8 1020
[ 9 390
© T 10 355
8 I 11 992
v 12 905
[ 13 461
o I 14 454
N 10 15 920
v 16 927
[TocTpoum mnosie Koppemnsiiuu (PUCyHOK 4):
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Puc. 4 — KoppemnsiroHHoe mnose

Ucxonst u3 rpaduka BUIHO, 4TO 3HaYeHus Y oOpasyroT nmminoobpasuyto ¢urypy. Paccunraem

HECKOJIbKO IOCJIEI0BATENbHBIX KO(Q(QUIMEHTOB aBTOKOPPENAUH. sl 3TOro cocraBiisieM NEPBYIO
BCIlOMoOraTenbHyo Tadnuiy 15.



Tab6muma 15 Pacuer koaduiinenta aBToKoOppensnuu 1-ro nmopsaka

o g (yt - 71) X , —\2
t Yi Yia Yoo h Yea ™ Y2 x( Yeq— 72 ) (yt - 71) ( Yia 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
Cpennee
3HaYe- 699,33 663,13 - - - - -
HHUE

Crnenyer 3aMeTHTh, YTO CpeJIHEee 3HaYEHUE MOTydaeTcs MyTeM JeeHus He Ha 16, a Ha 15, T.k.

Y HacC Tenepb Ha OAHO Ha6J'II-OI[eHI/Ie MCHBIIIC.

Ter[epL BBIYUCIIAEM KOB(I)(I)I/II_II/IGHT ABTOKOPpPEIALNU TIEPBOTO IMOPSAAKA ITO (I)OpMyJIeZ

74085,16

n=
\/1153756, 39-1187469,73

=0,063294"

AHaJOrMYHO HAaX0IUM KO3(PUIMEHTHI aBTOKOPPENIALNU 00JIee BHICOKUX MOPSAKOB, a BCE IO-

JTydeHHBIC 3HAYCHUS 3aHOCUM B CBOJIHYIO Tabmuiy 16.

Tabmuua 16 ko3 PUIHEeHTH aBTOKOPPEISIIH

Jlar

Kosdduuuent aBrokoppens-
LIMU YPOBHEU

0,063294

—0,961183

—0,036290

0,964735

0,050594

—-0,976516

-0,069444

O N[O O | W DN~

0,964629




9 0,162064
10 -0,972918
11 -0,065323
12 0,985761

AHanu3 KoppenorpaMMbl U rpadrka HCXOIHBIX YPOBHEH BPEMEHHOI'O Psijia MO3BOJISET ClIeIaTh
BBIBOJI O HAJIMYUHU B U3y4aeMOM BPEMEHHOM psijie CE30HHBIX KOJIeOaHUM MepUOAUYHOCTHIO B YETHIPE
kBaprana. [loctpoum agaiuTUBHYIO MOJI€Th BPEMEHHOTO psijia. [t 3Toro nposeneM psiji 11aros.

Hlaz 1. TlpoBenemM BbIpaBHUBAHUE MCXOAHBIX YPOBHEH pslia METOJIOM CKOJB3SIIEH CpelIHEH.
[ns sToro:

1.1. TIpocymMMupyeM ypOBHHU psijia IOCJIEIOBATEIbHO 32 KaXK/ble Y€ThIPE KBapTajia cO CABUIOM
Ha OJJUH MOMCHT BPECMCHU U ONPCACIINM YCIIOBHBIC T'OJOBBIC OGBGMBI HOTpCGHeHI/ISI QJICKTPOSHCPIUn
(rp. 3 Tabm. 17).

1.2. Pa3nenuB nonydeHHbIe CyMMBI Ha 4, HaiiieM ckonb3suiie cpeanue (rp. 4 tadn. 17). [lomy-
YCHHBIC TAKUM 00pa30M BHIPOBHEHHBIC 3HAUYCHUS YK€ HE COJICPIKAT CE30HHOW KOMITOHCHTHI.

1.3. IlpuBeeM 3TH 3HAYEHUS B COOTBETCTBHE C (PAKTUUECKUMH MOMEHTAMH BPEMEHH, JIJIS YETO
HaljieM CpeJHHE 3HAYEHHs W3 JBYX IOCIEIOBATEIbHBIX CKOJIB3SIINX CPEIHMX — [EHTPUPOBAHHBIE
CKoJp3sIIHe cpearue (rp. 5 tadma. 17).

Ilaz 2. Haiinem OIEHKH CE30HHOW KOMITOHEHTHI KaK pa3HOCTh MEXIY (PaKTUYECKHUMHU YPOBHSI-
MU psiZla U HEHTPUPOBAHHBIMU CKOJB3ALIMMHU CpeaHuMHU (Tp. 6 Tabm. 17). Mcrmonb3yem 3TH OIEHKH

JUTSl pacueTa 3Ha4YeHUH Ce30HHOW KOMITOHEHTHI S (Tabm. 18). Jlns aToro HaitieM cpeaHue 3a Kak Il
KBapTaJ (110 BCEM ToJiaM) OIEHKH C€30HHON KOMITOHEHTHI Si . B Mmozeinstx ¢ ce30HHOI KOMITOHEHTOH

00BIYHO nmpearojgaracTcsda, 4To CE30HHBIC BO3JCHUCTBHSA 32 Iepruoa B3auMoIIoramaroTcs.

Tabnuma 17. Pacyer ckoab341MX CPETHUX U OLICHKA CE30HHON KOMITOHEHTHI

KomnyectBo npaso- C
Ne kBap- IV) Hroro 3a KOTL3AIAA LlentpupoBanHas OneHka ce-
- HapyIIEHHUiA, cpeHss 3a .
, detmipe | | CKOMNB3MAT CPen- | 30HHOH KOM-
t y KBapTaja P P HSAS IIOHEHTHI
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 agauTuBHON MOAENH 3TO BBIpa)KaeTcsi B TOM, YTO CyMMa 3HAYE€HHUI CE30HHOW KOMITOHEHTHI
10 BCEM KBapTajiaM JI0JDKHA OBITh paBHa HYJIIO (Tabnuia 18).

Tabnuma 18. Ouenka CKOPPEKTUPOBAHHONW CE30HHONW KOMITOHEHTHI

Ne [
ITokasarenu T'ox > KBaprana,
[ Il 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 kpapra -869 -792 814,25 880,125
CpeLlHHH OLICHKa CE30HHOM
KOMIIOHEHTE! A | o Khiap- -289,667 -264 271,417 293,375
Taja, Sl
CKoppeKTHpOBaHHAS CE30H-
S -292,448 -266,781 268,636 290,593
Hass KOMIIOHCHTA, i

Jnst nTaHHOM MOJIENI UMEEM:

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

Koppekrupyrommii kodpduuuent: k =11,125/4 =2,781.

PaccuntsiBacMm CKOPPCKTUPOBAHHLIC 3HAYCHUA CE30HHOM KOMITOHEHTHI (S| = S_I — k) H 3aHOCHUM

MOJTyYCHHBIE JaHHBIC B Ta0nuiy 5.6.

HpOBepI/IM PaBCHCTBO HYJIFO CYMMBI 3HAYEHHUIH CE30HHON KOMIIOHEHTEHI:

—292,448 — 266, 7181+ 268,636 + 290,593 = 0.

Hlaz 3. VIcKIII0YMM BIMSHHE CE30HHOM KOMITOHCHTEHI, BbIUUTAA €€ 3HAYCHHUC U3 KAXKIO0I'0 YPOB-

HSl UCXOJITHOTO BPEMEHHOro psiaa. [loayunm BeauunHbI T+E=Y-S (rp. 4 Tabm. 19). OTH 3Ha-

YCHUA PACCUHUTBIBAIOTCA 3a K&)I(I[I:If/i MOMCHT BPpEMCHHU U COACPIKAT TOJIBKO TCHACHIWIO U CJ'Iy‘-IaI\/JIHYIO

KOMITOHEHTY (1a611.19).

Tabmuua 19. Pacuer mapamMeTpoB alITUTUBHON MOJIEIH

t Yi Si yt_Si T T+3S E:yt_(T+S E2
2 3 4 5 6 7 8
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 KOMIOHEHTY | naHHON Mozenu. J{s 9TOTo MPOBEIEM aHAIMTHYECKOE
seipapauBanue psaga (1 + E) ¢ momompio muneitnoro tpenma. Pe3ysnbTaThl aHATMTHYECKOTO BbI-
paBHMBAHUS CIIEAYIOLINE:

T =671777+0,9233-t.

Ioncrasnss B 310 ypaBHeHue 3Havenns t =1, 2, ..., 16, naiinem yposan | ams kaxaoro mo-
MeHTa BpemeHH (Tp. 5 Tadu. 19).

Illaz 5. Haiinem 3HadeHUs YpOBHEH psila, IOJIYYEHHBIE 110 aJJIWTUBHONW Monenu. [[ns storo

NpU6aBUM K YPOBHAM | 3HAYEHHS CE30HHON KOMIOHEHTHI IS COOTBETCTBYIOIIMX KBApTanoB (Ip. 6
tab. 19).

Ha oxnom rpaduke (puc. 5) oTi0oXuM (haKTHUECKHE 3HAYCHUS YPOBHEW BPEMEHHOTO psiia H
TEOPETHYECKHUE, MOTyUCHHBIE TIO aITUTUBHON MOJICIIH.
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Puc. 5. — Ucxoanrle aHHBIE U Q) IATUBHASA MOJIEID.

Jlyist OlIeHKH KayecTBa MOCTPOCHHON MOJETN MPUMEHUM CYMMY KBaJIpaToB MOJYYEHHBIX a0Cco-
JIFOTHBIX OLIUOOK.
E? 37911,973
=0,970

R =1-—=1- =
(y-y) 125274375

CJ]C,Z[OB&TCJ'ILHO, MOXXHO CKa3aTb, 4TO aJJUTHBHAs MOICJIb 00BscHgeT 97% 0611_161‘;1 Bapuannuu
ypOBHCfI BPEMCHHOTI'O pAZia KOJIMYCCTBA npaBOHapymeHI/Iﬁ 110 KBapTajaaM 3a 4 roaa.



Ilaz 6. IIporHo3upoBaHue MO aITUTUBHON Moaenu. [Ipeanonoxum, 4To Mo HameMy IpumMepy
HEOOXOMMO J1aTh MPOTHO3 00 oOmiemM oObeMe mpaBoHapymeHuid Ha | u |l kBapTtamer 2018 roxa.

HpOFHOSHOC 3HA4YCHHC Ft YpOBHA BpEMCHHOI'O psia B aﬂHHTHBHOﬁ MOACIN €CTh CyMMa TpCHI[OBOﬁ

U CE30HHOM KOMIIOHEHT. /[ onpenenceHus TPeHIO0BOM KOMIIOHEHTBI BOCIIOJIB3YEMCS YPaBHEHUEM
TpeHaa

T =671,777+0,9233-t.
[Tonyunm
T,=671777+0,9233-17 =687,473;
T,=671777+0,9233-18 = 688,396 .

3HaueHUsS CE30HHBIX KOMIIOHCHT 3a COOTBECTCTBYIOIIMEC KBapTallbl pPaBHBI: Sl_ 292,448 U

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

T.e. B mepBrIe aBa kBapTana 2018 r. cnegoBano oxuaath nopsaaka 395 u 422 npaBoHapyIICHHHA
COOTBETCTBEHHO.
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