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JIner akryaauszanuu padoueil mporpaMmbl
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3aB. kadeapoii A.T. Bacunbesa
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IIporokomor 20 1. Ne

3aB. kadempoii A.T. Bacunbesa

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl IKOHOMHUKHU

IIporokomor 20 1. Ne

3aB. kadeapoii A.T. Bacuibesa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl IKOHOMUKHU

IIporokomor 20 1. Ne

3aB. kadeapoii A.T. Bacuibesa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

oOyueHue CTYJAEHTOB OCHOBHBIM MaTE€MaTHMUECKUM MOHITUSIM W MeToAaM B 00JacTu
HSKOHOMETPUYECKOTO  MOJECIUPOBAHUS, MNPUMEHUTEIBHO K PEIICHUIO 3aJad  aHallu3a,
MIPOTHO3UPOBAHUS M YIPABIEHUS SKOHOMUKOW Ha Makpo - U MHUKpPO - ypoBHsX. B mporecce
W3YYCHUS ITON TUCHUIUIMHBI y CTYJACHTOB JOJDKHBI OBITH COPMHUPOBAHBI TEOPETHUECKUE H
MPAKTUYECKHE HAaBBIKM pPEIICHHUS OSKOHOMETPUYECKHX 3a/Jad M aHalu3a IOJYYEHHBIX
PE3yJIbTATOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuumimHa DKOHOMETPHUKA BXOJIUT B BapHATHBHYIO 4YacTh Y4YeOHOTO IIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

DKOHOMHYECKAs TEOPHS

Crarucrtuka

Marematuka

DKOHOMUKA OpraHu3aluu

Teopurst 53KOHOMUYECKOTO aHAIN3a

Metoapl 00pabOTKH YKOHOMUYECKON HHPOPMALIHH

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

Teopust oTpacieBbIX PHIHKOB

OneHka 1 aHalIU3 PUCKOB

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynaprare OCBOEHMS IJUCHMIUIMHBI (MOIyJsl) «OKOHOMETpUKa» OOydarouiuiics
JIOJDKEH 00J1a1aTh CIEIYIOMUMHI KOMIICTEHIUSAMU:

CtpyKTypHBIT [Tnanupyemsble pe3yabTaThl 00yUEHHS
JJIEMEHT
KOMIIETECHINH
OIIK-2 CIOCOOHOCTBIO OCYLIECTBIATH COOp, aHAIN3 U 00PabOTKy JaHHBIX, HEOOXOMMBIX

JUIsL pelIeHus MpodeccnoHabHBIX 3aa4

3HaTb CnocoObl KOHCTPYUPOBAHUA 3KOHOMHYCCKUX MOKa3aTesei.
9KOHOMHMYCSCKHE 3aKOHBI B3aMMOCBS3H IT0Ka3aTeIeh

MCTOAbI, MOJCIN U ITPUCMBI, ITIO3BOJIAIOIINEC aHAJIU3UPOBATH U UCITIOJIB30BATH
PAa3INIHBIC HCTOYHHUKHU I/IH(i)OpMaIH/H/I AJI MPOBEACHUS DKOHOMUYCCKHUX
PpacucToB,;

YMers MIPOBEPATH KaYECTBO IKOHOMUYECKOW MH(OPMALIUU. OLIEHUBATH €€
JOCTAaTOYHOCTh

Buaners HaBbIKaMu cOopa, 00pabOTKH pa3IUYHBIX UICTOYHUKOB UH(OpMaLUU JUIs
MOCTPOEHHSI SKOHOMETPUUECKUX MOJIeNIEN pe3yabTaToB Npo(ecCHOHANBHOM
JESITEbHOCTH.

OIIK-3 CIOCOOHOCTBIO BBIOPATh MHCTPYMEHTAJIbHBIE CPEACTBA TSl 00paboTKH
HYKOHOMHYECKUX JAaHHBIX B COOTBETCTBHH C IIOCTABICHHON 3a/1auei, MPOaHAIN3UPOBATh
pe3ysbTaThl PACYETOB U 00OCHOBATH MOJTyYEHHbIE BHIBOIbI

3HaTb OCHOBHBIC BUJIbI ITPOT'paMM JJIA o0ecreueHns CTaATUCTHUECKUX pacucToB

VYmers CTPOUTH IKOHOMETPUUYCCKHE MOJICIIN C UCIIOIB30BAHUEM HHCTPYMEHTOB
naketoB MS Excel, Statistica.




Bnanets

HaBBIKaMH TTOCTPOCHUS Mojienel B crieruaibaoM 110

[TK-4 ciocoGHOCTBIO Ha OCHOBE OMHCAHUS 3KOHOMUYECKUX MPOLIECCOB U SIBICHUI CTPOUTH
CTaHJAPTHBIE TEOPETUYECKUE U DKOHOMETPUYECKUE MOJEIIU, aHAIIM3UPOBATh U COIEPIKATEILHO
WHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIbTaThI

3HaTh OCHOBHBIE ITOHATHS. THUIIBI U BUJbl SKOHOMETPUUECKUX MOJENEH

Ymers OOBSICHATH (BBISABIIATH U CTPOUTH) SKOHOMETPUUECKUE MOJIEIH U
UHTEPIPETUPOBATH MOIYUEHHbBIE PE3YIIbTATHI.

Bnagers HaBBIKAMU BBIABICHHUSI OCOOCHHOCTEH (PYHKIIMOHUPOBAHHUS

SKOHOMMYECKOT0 00BhEKTa U Ha OCHOBE 3TOT'0 OIpesesicHue Oyyiiee
MOBEICHUS 00BEKTA MIPH U3MEHEHUU KaKUX-THOO0 MmapaMeTpoB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 36,55 akan. 4acos:
— aynutopHas — 36 akaJ. 4acoB;

— BHeaynutopHas — 0,55 akaj. yacoB
— B hopMe IIPaKTHUECKOM MOATOTOBKH — 2 aKaJl. 9acoB
— camocTosTenpHas padota — 71,45 aka. yacos;

®dopma aTTeCTalMu - 3a4ET

AynuropHas ) =
o | xonraxtHas pabota E QE dopma TEKyIIEero
Pazzen/ Tema § (B axaz. yacax) E 2 Bux . KOHTpOJIA Kon
R — : S O | CAMOCTOATEILHOR | yCIEBACMOCTH ] [ L W0 oo o
O 2 £ padoThI MIPOMEKYTOUHOM
Tlex. mab. [ mpakT. zZ'9 aTTeCTaluu
3aH. 3aH. | O &
1. Beeenue B nmpeaMer
Nzydenne
11 Tpever JIUTEPaTypBhl, YCTHBIH OTpoc OT1K-2
9KOHOMETPUKH, €€ IIenb, 0,5 2/11 1 [OAroTOBKA K Oruer o . |OIIK-3
3afaun. ba3oBble OHATHS BBITOJIHCHHIO AadoparopHoii I1K-4
Ta00paTOPHBIX pabote
pabor
1.2 TloBTopenme TeopUH Wsyuenue OIIK-2
BEPOSITHOCTH u 05 21U 3 JIUTEPATYPBI, yeTHblii orpoc  [OITK-3
MaTeMaTHYeCKOH 8 ’ HOArOTOBKA K |IOKJIAJ K cCEeMUHApY |[TK-4
CTaTUCTUKU CEMUHapy
1.3 MaremaTHMaTHYECKOE
MOJCINPOBAHUEC B OI1K-2
OKOHOMHKe. Knaccer Visyuennie § OTIK-3
Moeei. Bunet 1 4/11 2 YCTHBIH oIpoc
MIepEMEHHBIX. Orarsl THTCPATYpE! IIK-4
IKOHOMETPUYECKOTO
MOJEIUPOBAHUS
HWroro no pazaeny 2 8/31 6
2. PerpeccuoHHBIE MOZIENH
Nzyuenue
JATEPaTypHI, OTYET 110
HO/rOTOBKA K naGoparopusim  |OIK-2
2.1 JIuneiinast perpeccus. 1 6/21 4 BRITOHCHIIO paboram OTIK-3
1a00paToOpHBIX OTYET TI0 [IK-4
pabor MPOX0XKICHUIO
IIpoxoxaenns Moyist MOOK
3 MOOK
Nzyuenue
JIUTEPaTypBHI, Otyer o
MOJITOTOBKA K naGoparopuoii  [OIIK-2
2.2 HenuHeliHple Mopenu 1 31U 6 BBITIOJTHEHUTO pabote OIIK-3
perpeccun nabopaTopHBIX OTYET O [1K-4
pabor MIPOXOXKICHUH
[Ipoxoxnenue Moyt MOOK
MOOK
Hroro no pazaeny 2 9/31 10




3. BpemeHHEIE psiibI

Nzyuenue
JTUTEepaTypHl, Otuer o
MOJATOTOBKA K naGoparopuoii  [OIIK-2
3.1 OCHOBHEIE >IEMEHTHI BHITIOTHEHHIO pabore OIIK-3
4/11 10
BPEMEHHOTO psia Tab0paTOPHBIX OTuer o [IK-4
pabor MPOXOXKACHUH
IIpoxoxnenue moxayist MOOK
8 Moyt MOOK
Nzyuenue
JTUTEepaTypHl, Otuer o
MOJATOTOBKA K naGoparopuoii  [OIIK-2
3.2 Mogieny CTamiOHapHEIX i | 16 BHITIOTHEHHIO pabore OIIK-3
Y HECTAIIMOHAPHBIX PSIOB Tab0paTOPHBIX OTuer o IK-4
pabor IPOXOXKICHUU
[Ipoxoxnenue moayinss MOOK
monynst MOOK
Uroro no pazaeny 6/21 26
4. CucreMbl SKOHOMETPUYECKUX
ypaBHEHUI
Nzydenne
JIUTEPaTypBhl, Otyer o
MOJITOTOBKA K naboparoproii  |OINK-2
4.1 Cucremsl ypaBHEeHUil B 401 16 BBINOJIHEHUIO pabote OIIK-3
9KOHOMETPUKE JIa60paT0pHLIx OTYET O T1IK-4
pabor HIPOXOXKICHUU
TIPOXOXKACHNE Moyt MOOK
8 moxyist MOOK
Nzyuenue
TUTEpPaTypHI, Oruer 1o
it |OIIK-2
42 CroreMsl  MHOHHbX MOJITOTOBKA K 1a00paTOpHOI
BBITIONHEHHIO paGoTe OIIK-3
O/IHOBPEMEHHBIX 13,45
N 1a00paToOpHBIX OTYET O T1IK-4
ypaBHEHHI
pabor TIPOXOXKJICHUH
IPOXOXKICHHE moxayist MOOK
moxyist MOOK
Wroro no pazneny 421 |29,45
5. 3auer
Wzyyenue OIIK-2
5.1 3auer 8 JMTEPATYPEL, TecT OIIK-3
MOJTOTOBKA K [IK-4
3a4eTy
Hroro mo pazneny
OIIK-2
Hroro 3a cemecTp 27/10M| 71,45 3auéT OINK-3
[K-4
OIIK-2
HWroro no nucnunimnae 27/10M | 71,45 3a4yer OINK-3

I1K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu mpoBeneHNY 3aHATUN ¥ OpPTraHU3AIMH CAMOCTOSITEIIFHOM PaOOThI UCTIOJIB3YIOTCS:

TpaauumoHHBIE TEXHOJOTMHM OOYYEHHs, MPEAIOJaralouife nepeaadyy HHPOpPMaluu B
rOTOBOM BuUJE, (opMHUpOBaHHE Y4YEOHBIX YMEHUH MO O00pa3ily: JIeKIHs-U3JI0KEHHUE,
TEeKIUsA-00BsICHEHHE, JIA00OpaTOpPHBIE pabOThI, KOHTPOJIbHAS paboTa u Jp.

Hcnonb30BaHue TPaguIIMOHHBIX TEXHOJIIOTUN O0eCreunBaeT OPUECHTHPOBAHHUE CTYIEHTA
B MOTOKE HMH(OpMAIMK, CBSI3aHHON C Pa3IMYHBIMHU IMOIXOAAMU K ONPEAEICHUIO CYIIHOCTH,
coJlepKaHusl, METOI0B, (OpPM Pa3BUTHSI U CAMOPA3BUTHUS JINYHOCTHU; CAMOOTIpEIeNICHUE B BEIOOpE
ONTUMAJILHOTO MYTH M CHOCOOOB JTMYHOCTHO-NIPOPECCHOHATBHOTO PAa3BUTHS; CUCTEMATU3ALIUIO
3HAHUW, TOJMYYEHHBIX CTYICHTaMHU B IpoOIecCe ayIUTOPHOM M CaMOCTOATEIbHOW paboThI.
JlaGopaTopHble 3aHATUS OO0ECIEUYMBAIOT pPAa3BUTHE U 3aKPEIUICHWE YMEHHH M HaBBIKOB
ompezeneHusl Iesied M 3aad CcaMOpasBUTHs, a Takke MNPUHATHS HaubOosee 3((HEeKTUBHBIX
PELICHUH 110 UX peaTu3alyH.

WntepakTuBHble (OpMBI OOyuYeHUS, IMPEANOaraloniie OpraHu3alilo OOY4YeHHs Kak
IPOJAYKTUBHON TBOPYECKOH JIEATETLHOCTH B PEXKUME B3aUMOICHCTBHSI CTYACHTOB JPYT C IPYrOM
U C PEMo/IaBaTeIeM.

Hcnonp30BaHne HMHTEPAKTUBHBIX  00pa30BaTENIbHBIX TEXHOJOTHMH  CHOCOOCTBYET
MOBBILICHUIO UHTEPECa M MOTUBAIIMM yYaIllUXCsl, AaKTUBU3AIMH MBICITUTEIILHON NESTENbHOCTH U
TBOPYECKOTO TOTEHIMAja CTYIEHTOB, AenaeT Oojee 3()(EeKTHBHBIM YCBOEHHE Marepuania,
MO3BOJIET MHIUBUYaTH3UPOBATh O0yYEHHE U BBECTH SKCTPEHHYIO KOPPEKIIHIO 3HAHUH.

[Ipy npoBeneHNMM NPAKTUTYECKUX 3aHATUH HCHOJB3YIOTCS TpyNIoBas padoTa,
TEXHOJIOTHSI KOJUIEKTUBHOM TBOPYECKOW JEATEIbHOCTH, TEXHOJIOTUS COTPYAHHYECTBA,
obcyxaenue mpoodsemsl B hopme auckyccuu, Case-study. JlaHHbIC TEXHOIOTHH 00ECIICUUBAIOT
BBICOKHI YPOBEHb YCBOCHHMSI CTYACHTAaMU 3HAHUU, A(P(EKTHUBHOE U YCIEIIHOE OBJIAJCHUE
YMEHUSIMHU U HaBBIKAMH B MPEIMETHON 001acTH, (OPMUPYIOT TIO3HABATENBHYIO TOTPEOHOCTh U
HEO00XO0IUMOCTh JAIbHEUIIEro camoo0pa3oBaHus, MO3BOJISIOT aKTUBU3HPOBAThH
UCCIIEIOBATEIIBCKYIO ICATEIBHOCTD, 00ecIeunBatoT 3 (HEKTUBHBIN KOHTPOJIb YCBOCHHS 3HAHHIA.

[IpakTuyeckune/ aboOpaTopHBIC 3aHATHA TPOBOAATCA B (OpME MPAKTHUECKON
MOJIFOTOBKU B YCIIOBHUSIX BBIMIOJIHEHUSI OOydYalOIMMUCS BUIOB padOT, CBS3aHHBIX C OymylIeH
npo(ecCHOHANBHOM JESATENIbHOCThI0 M HANpaBJIEHHBIX Ha (OpPMHUpOBAHUE, 3aKpeEIIeHHE,
pa3BUTHE MPAKTUIECKUX HABBIKOB M KOMIIETSHIIUIN 110 MPOQHIII0 00pa30BaTeIbHOM MPOTPaMMbI».

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCst
[TpencraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAlUH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Dxonometpuka : yueOHuk mis By3oB / . U. EnuceeBa [u ap.]. — Mocksa
WznatenberBo FOpaiit, 2020. — 449 ¢. — (Bsicmiee obpazoanue). — ISBN 978-5-534-00313-0.
— Texkcrt : anextponnsiit // DBC Fpaiir [caiit]. — URL.: https://urait.ru/bcode/449677 (nara
oOpamenus: 01.09.2020)

2. byxBainoB, A. B. Jleknuu nmo u30paHHBIM BOIPOCaM KJIACCHYECKHX (PUHAHCOBBIX
mojeneit | yue6. mocobue / A. B. Byxsainos, E. A. Jlopodees, B. JI. Oxyn0B ; og Hay4H. peld. A.
B. Byxsanosa ; Beicmias mxona menemxmenta CIIOIY. — Canxr-IlerepOypr : Briciias mkona
meHepkmenTa, 2010. — 352 c. - ISBN 978-5-9924-0050-2. - TekcT : 3JCKTPOHHBIHA. -
https://new.znanium.com/read?id=191312 (nara obparmienus: 01.09.2020)

3. ConpnanbHO-3KOHOMHYECKOE ITPOrHO3upoBanue: YuedbHoe mocooue / I'epacumonr A.H.,
I'pomoB E.U., Cxpunnauyenko FO.C. - Mocka :CTtI'AY - "Arpyc", 2017. - 144 c.: ISBN
978-5-9596-1294-8. - TekcT : ameKkTpoHHBIN. - https://new.znanium.com/read?id=314549 (nata
obpamenus: 01.09.2020)



https://urait.ru/bcode/449677
https://new.znanium.com/read?id=191312
https://new.znanium.com/read?id=314549

0) lomotHuTeIBLHASI TUTEPaTypa:

1. AiiBazsn, C. A. Metonpl skoHOMeTpukH : yueOHuk / C. A. AiiBa3sH ; MOCKOBCKas
nikoJia 3xoHomuku MI'Y um. M.B. JlomonocoBa (MILID). — Mocksa : Maructp : UHOPA-M,
2020. — 512 c. - ISBN 978-5-9776-0153-5. - Tekcr : oanekrponHsni. - URL:
https://znanium.com/read?id=355480 (mara obGpamienus: 01.09.2020). — Pexxum mocryma: 1o
TIOJTITHICKE.

2. Kocrionun, B. WM. Dkonomerpuka : yuyeOHHK M TpakTukym s By3oB / B. W.
Koctronun. — Mocksa : U3marensctBo FOpaiit, 2020. — 285 c. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-02660-3. — Tekcr : snektponnbiii // DBC Opaiit [caiit]. — URL:
https://urait.ru/bcode/450113 (mara obpamenus: 01.09.2020)

B) MeToqu4ecKke yKa3aHUs:

1. lllanuyenxo, H.M. DxoHoMeTpuKa [ DeKTpOHHBII pecypc]: 1abopaToOpHBINA MPAKTUKYM:
yuebnoe nocobue / H. W. [llanuenko. — YapsHosck: Yal' TV, 2011, — 117 ¢. — Pexwum gocryma:
http://window.edu.ru/resource/537/74537/files/ulstu2011-90.pdf (mata obpamenus: 01.09.2020)

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieyeHue

Haumenosanue [10 Ne noroBopa Cpok neiicTBHS JTULEH3UH

MS Windows 7

Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Office 2007 |\, 135 o1 17.09.2007 GecCpOTHO

Professional

7Zip cB000HO pacrpocTpansemoe [10 0OECCpPOYHO

STATISTICA B.6 |K-139-08 ot 22.12.2008 OeCCpPOUHO

FAR Manager cB000HO pacrpocTpansemoe [10 0ECCPOUHO
IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

HazBanue kypca Cchblika
HammonansHas nH(GOPMaIlMOHHO-aHAIUTUYECKAs URL:
cucreMa — Poccuiicknii MHIEKC HAYYHOTO LIUTHPOBAHUS '

https://elibrary.ru/project risc.asp

(PUHLI)

IMTouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

HNudpopmannonnas cucreMa - EnnHoe OKHO JocTyna K
WH(})OPMAIMOHHBIM pecypcam
9 MaTepHaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

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

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


https://znanium.com/read?id=355480
https://urait.ru/bcode/450113
http://window.edu.ru/resource/537/74537/files/ulstu2011-90.pdf
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

Y4eOHble ayAUTOpUH TSI TIPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUMA: MYJIbTUMEIHITHBIE
CpeCTBa XpaHEHHUSI, TIEpEIavyH ¥ TIPEACTaBICHUS HH(OPMAIIHH.

Y4eOHble ayAWTOpHH JUIS TIPOBEACHHS TPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIlMi, TEKYIIero KOHTPOIST M MPOMEKYTOUYHOW AaTTeCTallUu:
MYJbTUMEINIHBIE CPEICTBA XPaHEHHS, MMepeIayu U MPECTaBIeHUs WH(GOPMAIINN; KOMIUICKC
TECTOBBIX 33JJaHHUI IS IPOBEICHHS IIPOMEXKYTOUHBIX U PYOCKHBIX KOHTPOJICH.

[Tomemenuss A caMOCTOSITENTbHOW — pabOTBl  OOy4arommXxcs:  MEPCOHATBHBIE
kommbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B BJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemniennst Uit  XpaHeHUST W NPOPUIAKTUYIECKOTO OOCIY)KUBaHHUS  y4eOHOTro
obopymoBaHus: MKapbl I XpPaHCHUS Y4EOHO-METOAMYECKON JTOKYMEHTAlUU, Y4eOHOTO
000pyI0BaHUs ¥ Y4eOHO-HATJISAIHBIX TTOCOOUH



[Tpunoxenue 1

Y4eOHO-MeTOANYECKOE O0ecTIeueHre CAMOCTOSTEIbHOM PadoThl 00y4al0IIUXCS
MOCTPOEHUE MOJEJU JUHEMHON MAPHON PETPECCUM
IIpakTnueckas padora Nel.

Buiyucnenue koagghuyuenmog ypasnenus 1uHeliHol pecpeccuu

ITapHas perpeccus — 3TO ypaBHEHHUE CBS3H JABYX IIEPEMEHHBIX )V U X!

y=T1(x),

rjae Yy - 3aBucuMas rnepeMeHHas (pe3yabTaTUBHBIA NPU3HAK); X - HE3aBUCHUMAs, OOBSICHSIOIIAs
nepeMeHHast (pu3HaK - (hakTop).

JIuneitnas mapHas perpeccus: y=a+ bXx + & .

[TocTpoeHne ypaBHEHMsI PErpecCur CBOJUTCS K OLIEHKE €€ NapaMeTpoB (B MPUBEACHHbBIX
BBIILIC YPaBHEHHSX perpeccud — mapaMerpbl a u D). [lns OleHKH MmapaMeTpoB perpeccuii,
JUHEHHBIX [0 IapaMeTpaM, HCIOJIb3YIOT MeToJ HauMeHbmmx ksaapatos (MHK). MHK
IIO3BOJIIET MOJIyUYUTh TaKUE OLIEHKH [1apaMETPOB, NP KOTOPBIX CyMMa KBaJIpaTOB OTKJIOHEHUN

(1)aKTI/I‘leCKI/IX 3HAYEHH I PE3YIbTATUBHOT'O IIPpHU3HAKA y OT TCOPCTUYCCKUX Y(X) MHHUMAJbHA,
T.C.

A 2 .
Z (y - yx) — min
Hﬂﬂ JII/IHGf/iHbIX ypaBHeHI/II?'I pemacTcAa CHeHyIOU_Iaﬂ CHUCTEMA OTHOCUTEIILHO A U b

na+b> x=>y,
YD - Y
I[J'IH peuicHu-d I[aHHOﬁ CHUCTEMBI U HAXOXICHUS d U b MOXXHO HCITIOJIb30BAaTh JIBa 1moaxoaa.

1. Ucnionb3yroTcs Caeayomme COOTHOICHUS:

no>x 2y 22X n Dy

A= . Aa= , Ab= ,
2 Xy 22X 2 XYy
:§’ b:A_b
A A

2. M0’KHO BOCITI0JIb30BaThCs FTOTOBBIMU (DOPMYITaMH, KOTOPBIE BHITEKAIOT U3 ATOW CUCTEMBI:

a=y-bx, &)

b= 2 - = — )



1S - —
e Cov(x,y)= HZ(Xi -y -y) - KOd(p(GUIIMEHT  BBIOOPOYHONM  KOBapHAIIWH,
i=1

1 n

2 o\ 2

Oy _HZ(Xi -X)" . gucreperst  (haKTOPHOrO IPHM3HAKa WM BBIOOpOYHAs BapHalus,
i=1

o603mauaemas kak  Var(Xx) .

3agaua

HmeroTcss cTaTUCTUYECKHE JaHHbIE TOCTYIUICHUS JOTOBOPOB B KOHCOJIMIMPOBAHHBIM
oromker Cankrt-IlerepOypra(y, mipo py6.) B 3aBUCUMOCTH OT YHCIECHHOCTH PabOTArOMMX Ha
KPYIHBIX M CPEIHHUX MPEIPUATHAX (X, Mmblc.uel.) SKOHOMUKH pailoHoB 3a 2012 r. nmpeacTaBiIeHbI
B TaOnuite 1.

Tabmuma 1
. Toctymenne YucieHHOCTH
Ne paiiona JA0r0BOPOB B paboTaomEx
ropoga |Omoakery (MJapad. X (Thic. Ue)
pyo.)
1 4,4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
8 48,7 49,1
9 68,6 60,1
10 104,6 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 144,2 1251
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

Heo0xoauMo nMocTpouTh TUHEHHOE ypaBHEHHUE MMAPHOM PErPECCHH ) OT X.
Pemenmne.

1. Ins pacuera mapaMeTpOB YpaBHEHHMS JIMHEHMHON PErpeccMy MOCTPOUTE PACUETHYIO
TadnuIy 2.

Tabmnma 2
No paiiona y X Xy X v
1 4.4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18.3
5 15,5 20,2
6 28,8 23,1




7 37,5 39
8 48,7 49,1
9 68,6 60,1
10 104,6 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 1442 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 3429 282
Hroro
Cpennue y X Xy X2 F
3HAYEeHHUSs
2. Ucnosp3ys popmyisl 1, 2 paccunTaiite mapamerpsl a u b.
3. 3anuimTe NOoNTy4eHHON ypaBHEHHE TAPHON PErpecCuu.
4. Jlns TmpOBEpKH MPAaBWIBHOCTH MOJYYEHHOTO ypPaBHEHUS  BOCIIOJIB3YyHTECh

CTaTHUCTUYECKON PyHKIIMEH JIMHEWH Tabau4noro nporeccopa Microsoft Excel, ais sToro:

— BBIJICJINTE UHTEPBAJ STYEEK, COACPKAIINI 2 cTOJIONA U 5 CTPOK;

— BcraBpTe Qynknuro JIMHEWH, 3anaiiTe 3HaueHWe KOHCTAHTHI M CTATUCTHKU PAaBHBIMH

CAUHUIIC.

— BBeauTe GopMyny Kak (GopMyly MaccHBa, IS 4ero HakMHWTe KiaBuinry F2 a 3arem
koMOuHarmto kiasum Ctrl+Shift+Enter.

B Ttabmume 3. moka3aHO, B KaKOM TIOPSIKE BO3BpAIIaeTCs JAOMOJHHUTEIbHAS
pErpecCUOHHAas CTaTUCTHKA.

Tab6mumna 3

b a

S€p S€;

r’ sey

F df

Sspea SSocm.

IIpakTnueckas padora Ne2

Buiyucnenue koagpuyuenma koppensayuu u cpeonel OuuUOKYu annpoxKcumayuu

TecHOTY CBsI3M M3y4aeMbIX SBJICHUM OLICHMBACT JMHEHMHBbIH KOI(P(PHUMEHT napHOM

KOppeJasauun rxy .




rnie 0, =VX —X o, =\Y -V

JluneinbIi KOOPPUIMEHT KOPPEAUN U3MEHSIETCS B Ipeaenax 1< rxy < l.

PaBenctBo ko3¢ (ulMeHTa HYIIO CBHICTEIHCTBYET 00 OTCYTCTBHU JIMHEHHOW CBSI3H.
PaBencTBo ko3¢ dunmenta -1 wim +1 mokaspiBacT HAIMYME (QYHKIIMOHATBLHON CBS3H. 3HAK «+»
YKa3blBa€T Ha CBSA3b MNPAMYI0 (YBEIMYEHHE WJIM yMEHBIIEHHWE OJHOr0 IpH3HAKa
COIPOBOXKAAETCSA aHAJIOTUYHBIM U3MEHEHHUEM JPYToro MpU3HaKa), 3HaK «-» YKa3bIBaeT Ha CBSA3b
oOpatHyro (yBeJIMYEHHE WM  YMEHBIIEHHE  OJHOrO0  MpPHU3HAKa  COMPOBOXKIACTCS
IIPOTUBOIMOJIOKHBIM [0 HAIllPaBJICHUIO U3MEHEHHUEM JAPYroro npusHaka). [lokazarensiMm TeCHOTHI
CBSI3M MOXHO JaTh KQUeCTBEHHYIO OLICHKY:

KosnuecTBeHHasi Mepa TECHOTHI CBSI3H KauecTBeHHAsl XapaKTEPUCTHKA CHJIbI
CBSI3H
1o 0,25 Ouens citadas

0,25-0,44 Cnabas

0,45-0,64 YMepeHHas

0,65-0,80 CuipHas

0,81 -0,90 Becsma cumbHas

0,91-1,00 OueHb cUIILHAA

OueHky KadecTBa IIOCTPOCHHOM Mojenu omnpenenseT Kodgduuuent (MHAEKC)
JAeTePMUHAIIUM, A TAKKE CPeIHSAsl OIIMOKA AaNNMPOKCUMAIUMN.

2
Ko>puumnenrt nerepmuuanum rxy :

o 20y
Y y-9*

Koadpduuuent nerepmunanuu npuHuMaer 3HadeHus oT 0, xoraa ¢akTopsl X He
OKa3bIBAIOT HUKAKOIO BIUSHUS Ha 3aBUCUMYIO IEPEMEHHYIO0, 10 1, KOTJ1a M3MEHEHUs 3aBUCUMOI
MEPEMEHHOH Y MOJIHOCTHIO O0BSICHUMBI BIUSHUEM (PAKTOPOB MOJIEIIH.

@yHKIMOHAIbHAS CBSA3b BOZHUKAET IIPU 3HAYEHUH PaBHOM 1, a orcyrcTBHE cBs3H - 0. [Ipu
3HAUEHUSAX MOKa3aTesiel TECHOTHI cBsi3U MeHblue 0,7 BenuunHa Kod(puIueHTa AeTepMUHALNN
Bcerga Oyzaer Hmxke 50%. DTo o3Hayaer, 4TO Ha JAONI0 BapualMy (DAKTOPHBIX MPU3HAKOB
MPUXOJIUTCS MEHbBIIAs YacTh [10 CPABHEHUIO C OCTAIIbHBIMU HEYYTEHHBIMU B MOJIENN (aKTOpaMU,
BIMSIOUIMMHY HAa U3MEHEHHE PE3yJIbTaTUBHOIO IMoKa3arens. [locTpoeHHbIE pU TaKUX YCIOBUSAX
PErPECCUOHHBIE MOJIETN UMEIOT HU3KOE NIPAKTUYECKOE 3HAYCHHUE.

Cpeansia ommdKka annmpoOKCUMANMU - CPEHEE OTKJIOHEHHE PACUETHBIX 3HAYEHHH OT
(haKTHYEeCKuX:

A=

S|

S A =%Z‘Lyy 100%

JlommyCTHMBIH TIpe/ielT 3HAYCHHH A - e Gonee 8 - 10%.

3amaua



OnpenenuM JMHEHHBIH KO3(PUIIMEHT MapHOH KOppEeNsIUN U CPEIHIO OIIUOKY
anMpOKCUMAIUH [T ypaBHEHMS MAPHOW perpeccuH, moiy4deHHoro B JlabopatopHoii padote Nel.

Pemenue.

1. JlonoauTe TaOIUIy 2. CIICAYIOIIUMHU PACUETHBIMH MOJIIMHU (Tadi. 4).

Tabmauua 4
Ne paiiona y X Xy X’ y’ ¥y y— Yy A
1 4,4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
8 48,7 49,1
9 68,6 60,1
10 1046 | 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 1442 | 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282
Hroro
Cpenuue y X Xy X2 y?
3HAYEHHSA
o
o 2
I’Xy
e

2. CpaBHMTE IMOJIyY€HHOE 3HadeHHE Kod(d(dulMeHTa AETepMUHAIMM CO 3HAYEHHUEM,
BbIunciaeHHbIM ¢pyHkiueit JUHENH.

3. Cnenaiite BBIBOJBI O TECHOTE CBSI3U M 00 OLIEHKE KauecTBa MOCTPOEHHOM MOJIETH.
IIpakTnyeckas padora Ne3
Oyenxa snavwumocmu ypasHenus peepeccuu ¢ nomowwto F-xpumepusa @uwepa

F-xputepuit @uiepa 3akioyaeTcs B NPOBEpPKE THMNOTE3bl FHy O CTaTUCTHYECKON
HE3HAUYUMOCTH YpaBHEHMs Perpeccu. Jljis 3TOro BHINOIHAETCS CpaBHEHUE (PAKTUUECKOTO Fyuum
¥ KpuTHdeckoro (TabnuuHoro) F.q, 3Hauennii F-xputepust @umiepa.

Fpawm OTpenenseTca U3 COOTHOUIEHHs 3HAYEHUH (PaKTOPHOM M OCTATOYHOM IMCIEPCH,
pPacCUMTaHHBIX HA OJIHY CTETIEHb CBOOO/IBI:



SO L m ®

rae N — 94KCiI0 eIUHUI] COBOKYITHOCTH, M — YKCJIO [aPaMeTPOB MPH MEPEMEHHBIX (VIS JIMHEHHOMI
perpeccuu m = 1),

Frasn — MakCHMalbHO BO3MOXKHOE 3HA4YCHHE KPHUTEPHs I0J] BIMSHUEM CIy4ailHBIX
(axtopoB mpu creneHsx cBoboasl K1 = m, ko = n—m — 1 (s nuneiiHo# perpeccun M = 1) u
YPOBHE 3HAYHMOCTH O.

YpOBEeHb 3HAYMMOCTH O — BEPOATHOCTh OTBEPTHYTh MPABWIBHYIO THIIOTE3y IPHU
YCJIOBHH, 4TO OHA BepHa. OObIuHO BenumunHa o mpuHumMaetcs paBao 0,05 mwmm 0,01.

Ecmu Fueen < Fgaoms TO Ho - rumoresa o cily4ailHOM IIPUPOJE OLICHUBAEMBIX
XapaKTEPUCTUK OTKIIOHSETCS W MPHU3HAETCA WX CTATHUCTHYECKash 3HAYUMOCTbh U HAJEKHOCTD.
Ecmu Fhu > Fpaon, TO rumoreza Hy He OTKIOHSETCS M IPU3HACTCA CTAaTHCTUYECKas
HE3HAYMMOCTh, HEHAJIeKHOCTh YPaBHEHHS PErPECCUHU.

3agaua

Onpenenum F-xputepuit ®uriepa s ypaBHEHUS MapHOM perpeccuu, MONTYYeHHOTO B
JlaboparopHoii pabore Nel.

Pemenmne.

1. PaccunTaiite Fyuon 10 Gpopmyne 3 U cpaBHUTE MONYy4EHHOE 3HAYEHHE CO 3HAYECHUEM,
paccuntanuabeM ¢ omotbio Gynkun JIMHEWH B JlabopaTtoproii padoTteNel.

2. Omnpenenute Frue, ipu 3amanHoM ypoBHe 3Hauumoctu o = 0,05 (Ilpunosicenue 1).
KpuTndeckoe 3HaUCHHE TAKKe MOXKHO HalTH ¢ nomortnsko Gynkiu Excel FPACIIOBP.

3. CpaBHuTE NONyYeHHBIE 3HAYECHUSA Fe6, M Fpam, CHETANTE BBIBOJ O CYIIECTBEHHOCTH
CBSI3H.

IIparknyeckas padora Ned
OZ/;QHK'CZ CMamucmu4eckol 3HavuMocmu napamempoe pezpeccuu u Koppeiiayuu

1 OLEHKM CTAaTHCTHYECKOH 3HAYMMOCTH KO03((PuuueHTOB perpeccud H
KOppeJsiuM paccuuTeiBatoTcsl {-kpurepuii CThIOEHTA U [10BEPHUTEIbHbIC HMHTEPBAJIBI
Ka)XJ0ro 13 Mokaszaresieid. Bergsuraercs runoresa Hy 0 ciiydyallHOW MPUPOJIE MOKa3aTeneu, T.e. 0
HE3HAYUMOM HUX OTIMYMU OT Hynsd. OleHka 3HaYMMOCTH KO3(Q@UIMEHTOB perpeccuu u
Koppemsanuu ¢ nomombio t-kputepuss CThIOAEHTA IMPOBOAMUTCS IIYTEM COMNOCTABICHHS HX
3HAYEHUH ¢ BETUYMHOMN CITydyaliHOU OMIMOKHU:

t,=—, t,=—; t=—. (4)

Cayuaiinble OIIMOKM TTapaMeTpoB JTMHEWHOM perpeccuu u KoddduumenTa Koppeasinum
OTIpeNIeNAI0TCs IO (OopMyTIaMm:



[ 20-90%0-2) [ s, s

ocm. .

> S (=% S (x%?2 oW ©
DS DD L SED W S )
a n— 2 nZ(X . )_()2 ocm. nzaxz ocm. nGX ’ (6)
1-r?
se, = n——xzy (7)

CpaBHuBas (pakTHUECKOE M KPUTHYECKOE (TaOJIMUYHOE) 3HaUeHUs {-CTATUCTUKH - 1,45, U
tpaxm - IPUHIMAEM WM OTBEPraeM runoresy Ho.

Ceszp Mexny F-xpurepuem @umepa u t-cratuctuxkoir CTbIOAEHTAa BBIPAYKAETCS

2 2 /
paBeHCTBOM: tr :tb =+F.

Ecimvt tyasn < tpaem WM Lpaom < - twasn, TO Ho OTKIIOHSETCS, T.€. @, D ¥ Iy He ciry4aiiHo
OTJIMYAIOTCSI OT HYJs W CHOPMHUPOBAIUCH IO/ BIMUSHHUEM CHCTEMAaTHYECKH JACHCTBYIOIIETO
dakTopa X.

Ecma tu6: > tpam WA tpaom > - tpags, TO THIIOTE3a Ho HE OTKIIOHAETCS M IIPHU3HAETCS
ciydaiiHas mpupoaa GopMUpOBaHUS @, D WK Iyy.

3amaua

OneHuM CTaTUCTUYECKYI0 3HAYMMOCTh KOX(PPHUIIMEHTOB PErpeccuu, PacCYUTAHHBIX B
JlaboparopHoii pabote Nel.

Pemenmne.

1. HpI/IMI/ITe THUIIOTE3Y Ho 0 CTaTUCTHUYECKH HE3HAUYNMOM OTJIWYMHU MOKA3aTelIeH OT HYyJIA A
= b = rxy = O.

2. PaccuuTaiiTe BETWYMHBI CIIYYalHBIX OIIMOOK, HCHONB3ys ¢opmynsl 4, 5, 6, 7.
CpaBHMTE TOJy4YE€HHBbIE 3HAUEHUS CO 3HAUYEHUSMH, PACCUYMTAHHBIMU C IMOMOIIBIO (DYHKIMU
JIMHEWH B JlaGopaTopHoii padoTteNel.

3. Onpenenute tra,; IpHU 3aaHHOM ypoBHE 3HaYMMOCTH o = 0,05 U cTeneHbo cBo0OoIbI Ko
=n-m-1 (Ilpunoscenue 2). Kputruueckoe 3HaUCHHUE TAK)KE MOXKHO HAUTH C IIOMOIIBIO () yHKITHH
Excel CThFOPACIIOFP.

4. CpaBHUTE NOIYYEHHBIE 3HAYECHUS Uy46, U tpaem, CHOETANTE BBIBOJ O CTaTHCTUYECKOM
3HAYMMOCTH MapamMeTPOB PETPECCHUMU.

IIpakTnueckas padora NeS
Pacuem dosepumenvhvix unmepeanos

3aMeTHM, YTO BCE OIICHKH, MPHUBEACHHBbIE paHee, ONPEIENSIOTCS OJHUM YHCIOM, T.€.
SBIISIOTCSL TOUeUHBbIMH. [Ipu Manbix 00bemMax BBIOOPKH TOUYEYHAs! OLIEHKAa MOKET MPUBOJAUTH K
00JBIINM OIIMOKAaM M 3HAYUTENIBHO OTJIMYATHCS OT OLIEHMBAaEMOro napameTpa. bonee mupokoe
OPUMEHEHHE TOJIYYMJI METOJ JOBEPHUTENbHBIX HMHTEPBAJIOB, pa3paOOTaHHBIA aMEpPUKaHCKUM
cratuctukoMm 0. Heitmanom.



Takum oOpa3om, paccuMTaHHBIE 3HA4YCHUs MoOKaszarenei (koddduumeHTsr a, b, ryy)
SBIISIFOTCS] TPUOIMKEHHBIMH, ITOJTyYeHHBIMH Ha OCHOBE MMEIOLIMXCS BHIOOPOYHBIX JaHHBIX. [l
OLIEHKH TOTO, HACKOJIbKO TOYHBIC 3HAUEHUS MOKa3aTeNeil MOTYT OTIMYaThCs OT PACCUUTAHHBIX,
OCYIIECTBIISICTCS IOCTPOCHHE JOBEPUTEIBHBIX HMHTEPBAIOB. JlOBEepUTENbHBIE WHTEPBAIIBI
OTIPENeNAIOT MpPEaeibl, B KOTOPBIX JIeXKAaT TOYHBIC 3HAYCHHS OINpEACsIeMbIX IOKas3aTelen ¢
3aJJaHHOM CTETICHBIO YBEPEHHOCTH, COOTBETCTBYIOLICH 3a/JaHHOMY YPOBHIO 3HaYMMOCTH o.. [Ipu
MOCTPOCHUH 3KOHOMETPUYECKUX PETPECCHOHHBIX MOJENICH JOBEPHUTEIbHbIE HHTEPBAIBI OOBIYHO
onpenensior st aByx yposueil snaunmoctn - & = 0,05 u o =0,01. Coorsercraenno

TOBOPST O S5-TMPOLIEGHTOHOM YPOBHE 3HAYUMOCTU WM OO 1-NPOLIEHTHOM YPOBHE 3HAUYMMOCTH.
JloBepUTEIbHBIC HHTEPBAIb (YPOBHH JOBEPHs) IIPH STOM OyLyT paBHb 1— O = 0,95 u

1-a =0,99. Coorsercreenno rOBOPST O 95-NpPOIEHTHOM WM O 99-TIPOLIECHTHOM ypOBHE

nosepust (HagexkHocTH). [lomaepkaeM, 4TO YeM MEHBIIIE YPOBEHb 3HAUMMOCTH (OOJIBIIIE YPOBEHB
JIOBEpHsi), TeM IIMPE COOTBETCTBYIOIIMW JOBEPHUTENBHBIM WHTEpBAN (TPU TPOYUX PABHBIX
YCJIOBHSX).

Jlnst pacdera JOBEpUTEIbHBIX HHTEPBAJIOB JIJIsl apaMeTpoB a U D ypaBHEHHs JIMHEHHON
perpeccuu onpeenseM MpenebHYI0 OMUOKY A I KaXI0T0 MOKa3aTes:

Aa = tmaﬁﬂ. ’ Sea; Ab= tmadrl. : Seb ' (8)

Bemuuuna t,,,5, npeacrasusier coboit TabnuuHoe 3HaueHue t-kpurtepusi CTbIOEHTA MO/

BIIMSHUEM CJIyYailHbIX (aKTOpOB TPU CTENMEHH CBOOOABI K = N—2 u 3a1aHHOM YypOBHE
3HAYUMOCTH OL.

CDOpMy.]'ILI IJI1 pacde€Ta 1O0BCPUTCIbHBIX HHTCPBAJIOB UMCIOT CJ'IeIIYIOIJ_lHﬁ BHUA:

Yo =8%fAa, y, =a-Aa;, y, =a+ha

7, =bxAb; y, =b-Ab; y, =b+Ab. (9)

min

Eciu B T'paHULIbI JOBCPUTCIBHOIO MHTCpPBAJia MOIAAA€T HOJIb, T. €. HUKHAA I'paHULlA
OTpUIaTeCiibHa, a BEPXHAA IMOJIOKHUTECIbHA, TO OHGHI/IBaCMblf/'I nmapamMeTp NMPpUHUMACTCA HYJICBBIM,
TaK KaK OH HE€ MOXCET OJHOBPEMCHHO IPHUHHUMATb W TOJOXHUTCIBHOC, W OTPHUIATCIBHOC
3HA4YCHUAI.

3amaua

Paccuntaem moBepuUTEeNnbHBIA HHTEPBAT i KOG dUIMEHTOB a 1 D, 3HaYeHHs KOTOPBIX
Haiinens! B JJabopatopHoit paboTeNel.

Pemienne.
1. Onpenenute npeaenbHYIO OMUOKY A KaXI0To Mmoka3areis no gopmyie 8.

2. Ompenenute AOBEpUTEIbHBIE UHTEPBAIbI i K03 duimenToB a, b mo dpopmyne 9 u
3aMUIINTE TTOTy4YE€HHbIE TPAHUIIBI JOBEPUTEIBHBIX MHTEPBAJIOB.

IIpakTnueckas padora Ne6

Toueunwiii u uHmMepBanLHLIL NPOSHO3 NO YPABHEHUIO TUHEUHOU pecpeccuu

TodeuHsbIil MPOTHO3 3aKIIFOYAETCA B MOJIYYEHUH MPOTHO3HOTO 3HAYECHMS yp , KoTopoe

OTIPEJIENsIeTCs MyTeM MOJICTAHOBKH B ypasuenue perpeccun: (111 ¥, = a -+ DX



COOTBETCTBYIOIIETO (MPOTHO3HOTO) 3HAYCHUS X p: Y p a+b-x p-

WHTepBanpHblii IPOrHO3 3aKIIOYAETCsl B IIOCTPOEHUU JTOBEPUTEIBHOIO HMHTEpBaja
IPOTHO3a, T. €. HWKHEH M BEPXHEU TPAHMIL Vpmin, Vpmax MHTEPBAJIA, COAEPIKAIIErO TOYHYIO
BEJIMYUHY JJI TIPOTHO3HOTO 3HAUCHUS Yy (Vpmin< Yp< Vpmax). JlOBEpUTEIbHBII MHTEPBAN BCEraa
OlpeleNaeTcss C 3aJaHHOM BEpOSATHOCTBIO (CTENEHBIO YBEPEHHOCTH), COOTBETCTBYIOILLEH
IIPUHATOMY 3HAUYEHUIO YPOBHS 3HAYMMOCTH QL.

[TpenBapuTENbHO BBIYMCIIAETCS CTaHIAPTHAS OIKUOKA ITPOrHO3a myp :

2
X, — X
m, =o -1+1+(IO )

Yo ocm. n Z (X _ )—() 2, (10)

3arem CTPOUTCA IIOBCpHTGHBHBIﬁ HHTCPBAJI IPOTrHO3a, T. €. OINPCACIAIOTCA HHXHAA

A
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3agaua

BbInosHuM nporHo3 0ku1aeMbIX 00bEMOB MPOJIAXK V NMPU MPOTHO3HOM 3HAUEHUHU 3aTpaT
Ha peknamy x, cocrasisoomeM 107% ot cpesnero ypoBHsA. OLEHMM TOYHOCTH IIPOTHO34,
paccuMTaB OIIMOKY MMPOTHO3a U €T0 JJOBEPUTEIbHBIM HHTEpPBAJL.

Pemenmne.

1. Paccuuraiite IpOrHO3HOE 3HAYEHHE X p , @ 3aTEM IIPOTHO3HOE 3HAYCHUE y p.

2. PaccunTaiite omubKy nporxosa 1o dgopmyie 10.

3. TlocTpoiiTe MOBEpUTENBHBIN HWHTEPBAI NMPOTHO3a, CHAETAWTE BHIBOABI O HAJEKHOCTH
IPOTHO3a.
IIpakTnyeckas padora Ne7

Pacuem xoagpgpuyuenma snacmuunocmu

B sxoHOMMYECKHX HCCIIEOOBaHHUSIX IMAPOKOC MPUMCHCHUC HAXOIUT Takok I1O0Ka3aTelib,
KakKk KO3(I)(I)I/II_II/ICHT 9JIaCTUYHOCTH, BBIYHCIISIEMBIN IO (I)OpMy.l'ICZ
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KOS(i)(bHI_[I/IeHT SJIaCTUYHOCTH IMOKA3bIBACT HA CKOJIBKO IMPOUCHTOB U3MCHUTCSA PE3YyJIbTaT
y TIpu u3MeHeHnH paktopa x Ha 1 % OoT cBOEr0 HOMMHAJIBHOTO 3HAYCHHS.



Jlnst muHeHON perpeccuu Kod(pPHUITMEHT 2IaCTUYHOCTH PaBeH:
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M 3aBUCHUT OT X, IOOTOMY PACCUMThIBAIOT Cpe,I[HI/Iﬁ KOBq)(l)I/ILII/IeHT 3JIaCTUNYHOCTU:
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Cpennuii  kod>QGUIMEHT 2MacTMYHOCTH O ITOKA3bIBAaeT, HA CKOJBLKO IPOILEHTOB B
CpeIHEM TIO COBOKYIHOCTH WM3MEHHUTCS pE3yJIbTaT y OT CBOEH CpeaHEed BEIWYUHBI TpU
u3MeHeHuu ¢akropa x Ha 1 % OT CBOEro cpeHero 3HAUCHUSI.

3agaua
PaccuntaeM ko3 PUITUEHT 2J1aCTUYHOCTH B CpeHUN KOA(DPHUITMEHT 3JIaCTUYHOCTH.

Pemenmne.

1. Paccuuraiite K03(GULIHUEHT 2NACTUMHOCTH M CPEAHHI KO3(PULIMEHT 21aCTUYHOCTH.

2. Cpenaiite BBIBOZBI 00 M3MEHEHUH Y IPH U3MEHEHHHU (HaKTOpa X.
KonTposibHbIE BOPOCHI:

1. Uto noHuMaeTcs moj mapHou perpeccueii?

2. Kaxoil BUI MMeeT cucTeMa HOPMalbHBIX YpPaBHEHHI METOJAa HaMMEHBUIMX KBaJpaToOB B
cilydae JUHEHHOM perpeccuu?

3. Mo kaxoii popmyse BBIYUCIACTCS JIMHEHHBIN KO OUIIMEHT MapHON KOPpEesaIuu?

4. Kak BBIUMCISETCS U YTO MOKA3BIBAET UHACKC AETEPMUHALINU?

5. Kak npoBepsieTcsi 3Ha4MMOCTh YpaBHEHUS PETPECCUU U OTAENbHBIX KOA(PPUIIUEHTOB?
6. Kak cTpoutcst toBepuTeNbHBIN HHTEPBAT IPOTHO3a B CITy4ae JIMHEWHOU perpeccun?

7. Kak BBIYHCISIOTCA M 4YTO IIOKA3BIBAIOT KOB(i)(l)I/II_[I/IeHT SJIACTUYHOCTH O U CpeZ{HI/Iﬁ

K02 (QULMEHT 21aCTUYHOCTH O ?

MNOCTPOEHME MOJEJU MHOKECTBEHHOM JMHEHHOM PETPECCUU
IIpakTnueckas padora Nel
Ombop paxmopos 0151 nOCmMpoeHUst MHOHICECMBEHHOU NUHEUHOU 3A8UCUMOCMU
U OYeHKa cmeneHu KOAIUHeapHOCMU U MYTbMUKOIIUHEAPHOCMU Pecpeccopos

MHoxecTBeHHAasl JIMHeHHasI perpeccuss — YpaBHCHHE CBsA3HM C HCECKOJIBKUMH
HE3aBUCUMBIMH MEPEMEHHBIMMU

y=by +bx +0b,%, +... +b X, + €, (1)



rae y — 3aBucumas (oOBsicHsieMas, SHAOTCHHAs) — Perpeccany; Xi, Xz,
(0OBsICHAIOIINE, SK30TCHHBIE) TMEPEMEHHBIE — PErpeccophl, £ — ClydailHas COCTaBJISIOIIAs
MOJIEJIH.

, Xm — HE3aBHUCHUMBIC

3aBucumocTh (1) BO MHOruMX ciy4yasix JOBOJIbBHO XOPOLIO OTPa)aeT CIOKUBIIUECS
SKOHOMHYECKHE B3aUMOCBsI3U. McxonHas uHpoOpManus i MOCTPOEHUS JAHHOM 3aBUCHUMOCTHU
0OBIYHO 33a€TCs B BUJI€ HEKOTOPOM TaOJINIIBI.

Ne DaKTOPHI, /151 KOTOPHIX MOJY4YEeHbI TAHHbIE

X1 X2 Xj Xm y

1 X11 Xo1 Xj Xm Y1
1 1

2 X12 X22 Xj Xm Y2
2 2

n X1 Xom X Xm Yn
m n n

Crnenyer onpenenuTs BCE JIM NEPEMEHHBIE CIIEAYET BKIIIOYATh B YPAaBHEHHME WIIM €CTb
IIEPEMEHHBIE, KOTOpBIE CYILECTBEHHO HE BIMSIOT Ha BEJIMYMHY Y U HMX HELEIeco00pa3sHo
BKJItouaTh B (1). B mepBom ciyuae p = m, Bo BTopoM pP< m.

JUis  pemieHust 3TOr0 BOINpOCAa YacTO MCIOJB3YyeTcs Tabiula, COCTAaBICHHAs W3
K03 PHUIMEHTOB MApHON KOPPENIALIUU. DIEMEHTAMH TaKOW TaOJIHIbI SABISIOTCS KO3 PHUIIMEHTHI
NapHOM Koppessauuu 11 Becex M (axTopos. Tabnuia uMeeT BULL:
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B xieTkax TaOMHIBI 3aMMCaHBI MTAPHEIC KOO(Q(HUIMCHTH! KOPPEIuy, Hanpumep, Iy

napHbIi K03 PUIIHEHT KOpPensSuN MeXly IEpEMEHHBIMH X2 U X1.

Koaddurmentsr rij 171 IFji , a4 TaKXkKe Iy jy u ryx j COBIAJAIOT, TaK KaK TECHOTA CBSA3H

MEXIY IICPEMCHHBIMU Y U Xj TaKasd Ke, KaK MCKAY NECPEMCHHBIMHA Xj H 'Y, aHaJIOTUYHO JJIA XJ' U Xj.

[ToaTomMy Tabnuily 3amMCHIBAIOT B YIPOILIEHHON CUMMETpU4HOU (opMme (TpeyroibHas
dbopma).
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[To maHHBIM TaKON TAOIHIIBI MOXKHO MPHUMEPHO OIEHUTH, KaKUe (PAKTOPBI CYIIECTBEHHO
BJIMSIFOT Ha TIEPEMEHHYIO Y, @ KaKue — HECYIIECTBEHHO, a TAK)KE BBISIBUTH 3aBHCUMOCTh MEXIY
dakTopamu.

Ecnin BenuyumHa kodpduimeHTta napHOi Koppemsuuud Mexay Y M Xj Mana, To
Helenecoo0pa3Ho BKIOUaTh (akTop X; B ypaBHeHue (1). Beicokoe 3HaueHne koddduuuenrta
HApHOW KOPPEJSLUHN MEXIY X U Xj, I0OKa3bIBA€T UX TECHYIO KOPPEIALUOHHYIO CBA3b. CunTaercs,
YTO JBE NEPEeMEHHbIE Xj U Xj SIBHO KOJUIMHEApHbI, T.€. HAXOAATCA MEXIy cOO0OH B JIMHEHHOM

3aBHCUMOCTH, €CIIU rXiX,- >0,7 . Ecnu (akTOpBI SIBHO KOJUIMHEAPHEI, TO OHU JYOIHPYIOT JAPYT

JIpyra ¥ OAMH U3 HUX PEKOMEHAYETCS WCKIIOUUTh U3 perpeccuu. llpennoureHue mpu 3ToM
oTnaercs He (akTopy, 60jee TECHO CBA3aHHOMY C PE3yJbTaToOM, a TOMY (hakTopy, KOTOpBIN IpH
JIOCTaTOYHO TECHOM CBSA3M C PE3YyJIbTAaTOM HMEET HAUMEHBIIYI0 TECHOTY CBA3M C APYTUMU
(akTOpamMu MM BEIOUPAIOT OJMH U3 HUX B 3aBUCUMOCTH OT UX CMbICIIa U MHEHUS UCCIIeI0BATEs.
HeuenecooOpa3Ho BKI0OUaTh B ypaBHEHHE OJTHOBPEMEHHO [10KA3aTENH, [IPEICTABISAIOLIUE CYMMY
HEKOTOPBIX (PaKTOPOB MJIM MX COCTABHBIX YaCTEH, a TaKkKe XapaKTepHU3YIOLIUe OJUH U TOT Ke
(dakTop, BBIPAKEHHBI B pa3IMUHBIX €IWHULAX HW3MEPEHHs, HampuMmep, aOCOIIOTHBIX MU
OTHOCUTEJIbHBIX.

[To BenmnumHEe mNapHBIX KOA(DOUIMEHTOB KOPPEIANUN OOHAPYKHBACTCS JIAIIL SBHAS
Koppemsiius ¢akrtopoB. Haubonblue TPyIHOCTH BO3HHUKAIOT TPU M)YIbMUKOLIUHEAPHOCHIU
¢dakropoB. [lns OLEHKM MYJIBTUKOJUIMHEAPHOCTH (PAKTOPOB HCHOJB3YETCS Onpedenumend

Mampuybl NAPHBIX KOIPDuYUueHmos mernc@hakmopHou Kopperiyuu DET‘ R‘ .

I‘Xlx2 erxm
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Yem Oumxe xk 0 onmpenenuTens MaTpUIbl MEeX(PAKTOPHON KOppPEIsLMU, TEM CUIbHEE
MYJIBTUKOJUIMHEAPHOCTH (DAKTOPOB 1 HEHAJIEkKHEE Pe3yIbTaThl MHOKECTBEHHOU perpeccuun. 1
HA000pOT, yeM Oimke K 1 onpenenuTtens MaTpUIbl MEX(PaKTOPHON KOPPENALNU, TEM MEHbIIIE
MYJIBTUKOJJIMHEAPHOCTH (PAKTOPOB.

3amaua

Tpebyercs MOCTPOUTH CTAaTUCTUYECKYI) 3aBUCUMOCTh CTOMMOCTH KBapTHUpPbl OT Tpex
(GakTOpoB B BHJIE€ MHOXKECTBEHHOW perpeccuu (Tadin. 1). [yig mocTpoeHust MOJENu, B MEPBYIO
ouepesb, HEOOXOAMMO IMPOBECTH OTOOp (PaKTOPOB W OLEHHUTH CTENEHb KOJUIMHEAPHOCTH
perpeccopos.

Pemenue.

1. Paccuuraiite ko3pduimentsl napHoi Koppensuud. I[IpoBepbTe NpPaBUIBLHOCTH
pacueTtoB ¢ nmomomisio craructudeckoi GpyHkuun KOPPEJI snektpoHHON TaGiuIs!
Microsoft Excel.

2. Tlo monmy4eHHBIM 3HAYEHUSAM TMapHBIX KOI(D(UIMEHTOB Koppenauuu oTtdepure
Haubosee cylecTBeHHbIEe (hakTOphl A ypaBHeHus (1).

3. IIpoBepbTe akTOphl HA KOJUTUHEAPHOCTDh U MYJIbTUKOJITMHEAPHOCTD.



4. Cpenalite BEIBOIBI.

Tabnmna 1.
I/ICXOIIHBIG JAHHBIC 3a1a4Yu
paccTosiHue
CTOMMOCTb o6l as Xunas
2 110 MeTPo,
Ne nam. KBapTMpbl, |nnowanb, m> | nrowiagb,
ThiC. AON., Y X1 M2 X 5 MUAHYT
MELKOM' X 3
1 16 80 84 3
2 22 62 37 8
3 23 69,7 42 18
4 19,8 79 80,3 28
5 34 96,4 88 8
6 24,8 90 64 8
7 23,7 102 66 7
8 41 87 86,8 10
9 31 114,8 74 10
10 38,6 114,3 74,7 8
11 46 90 62 8
12 38 116 81 10
13 42,7 107 78,8 10
14 27 93 66 18
15 78 176 129 10
16 38 96 69,4 8
17 23,8 92 72,8 10
18 68 176 110 20
19 23 74 49 18
20 48,8 106 73,7 10
21 34 88 61,7 3
22 23 74 48,8 10
23 26,8 74,7 80,8 10
24 37 118 76 8
25 30 92 62 18
26 43 110 79,8 8

IIpakTnyeckas padora Ne2
Oyenxa napamempos ypasHeHus MHONCECMBEEHHOU pezpecCcuu

JInst oLleHKH MTapaMeTpoB YpaBHEHUSI MHOKECTBEHHOM JIMHEMHON PErpecCuy MPUMEHSIOT
MeToa HauMeHbInX kBaaparoB (MHK).

s nTUHEHWHBIX ypaBHEHUN U HEIMHEMHBIX YPABHEHUMN, NPUBOIUMBIX K JIMHEHHBIM,
CTPOHUTCS CIENYIOIIAs CUCTEMA HOPMAIbHBIX YPaBHEHHM, peIIEHNE KOTOPOU MO3BOJISET MOJYYNTh
OLIEHKU TTapaMeTPOB PErPECCHH, B YACTHOCTH i ypaBHeHus (1):

Zy: nb, +b12x1+b22x2 +...+bm2xp,
Z:yx1 =bole+b12><12 +szX1Xz +...+mexmx1,
Z:yxm :bOZ:xm +b12X1Xp +b22“x2xm +...+mex§1.

()




OHUM 13 METOJIOB JJIS €€ PEIICHHUS SBIISICTCS METOJ] OTIPECITUTEIICH:
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rac . — ONpEACINTEIIb CUCTEMBI,
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S0 St St A

AbO ) Ab]_ geees Abm — YaCTHBIC OIIPCACINUTCIIN, KOTOPBIC IIOIYYAarOTCA IIYTEM 3aMCHbI

COOTBETCTBYIOIIIETO CTOJIOIA MATPHIIBI OMIPEICTUTENSI CUCTEMBI IAHHBIMH JIEBOW YaCTH CUCTEMBI.
3agaua

1. Paccuuraiite napaMeTpbl ypaBHEHUSI MHOXXECTBEHHON PETPECCUU C IIOMOILBIO METO/1a
onpeaenutenen. Jlig BBIYMCICHUS ONPEACIUTENIEH HCIOJIB3YHTE CTAaTUCTUYECKYIO
¢ynkuuto MOITPE]]. TlpoBepsTe mOMy4eHHBIE PE3yIbTAaThl C MOMOMIBIO (PYHKIUU
JIMHENH.

2. 3amuImTe MOJTy4YeHHOE YPaBHEHNE MHOKECTBEHHOH perpeccuu.

IIpakTnyeckas padora Ne3
Ilocmpoenue ypasnenus MHONICECMBEHHOU pecpeccu 8 CMAHOAPMU308aHHOU hopme

Ecmu ko’ UIMEHTHI MHOKECTBEHHOW pErpeccHd paccMaTpuBaTh B KadyecTBE
MoKa3areneil BIUsSHUSA (PAKTOPOB, TO CleAyeT UMETh B BHUIY, YTO KOA(D(PHUIMEHTHI perpeccuu
MEXIy CO0OM MpSAMO HE CpaBHUMBI. VX YHCIIEHHBIC 3HAUYEHHS 3aBUCST OT BBIOPAHHBIX €IUHUIL
u3MepeHus Kaxaoro hakropa. YtoOsl KOG GUITUEHTHI pErPECCHH CTAIHU CPABHUMBI, UX IPHUBOJISAT
K CTaHJapTU3UPOBAaHHOMY MacliTaly. J{s 3TOro Bce MepeMEeHHbIE BhIpaXaloT B O€3pa3MepHBIX,
TaK Ha3bIBAEMbIX CTAHJAPTU3UPOBAHHBIX €AUMHULAX HU3MEPEHUS NPH IOMOIIU CIEAYIOIINX
COOTHOIIICHHH:
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i
e Gy y O-XJ- — COOTBETCTBCHHO CPCAHUC KBAAPATUIHBIC OTKIIOHCHU .

CBoOOHBIH wieH Dy B cTaHIApTH30BAaHHOM YPAaBHEHHHM MHOXECTBCHHOW pErpeccuu
OTCYTCTBYET, T.€. ypaBHeHue (1) MOKHO 3amucaTh B BUJE:

ty = ﬂltxl +ﬂ2tx2 +'-'+ﬂmtxm & ()

Bce NEPCMCHHBIC YpPAaBHCHUA BbIPA)KCHBI B CpPaBHUMBIX CIAWHHUIIAX HU3MCPCHHU.

Koadduuments By B2 P Ha3bIBAIOTCS kodpduureHTaMn  perpeccuu B
CTaHJapTU30BaHHOM MacmiTade. [y ux ompeneneHust MOXKHO HepeiTH oT kodddunneHTos b k

p j (j=1m) 4 00paTHO ocymIecTBIseTCs Mo hopmyie:



KoaddurmenTs! perpeccun (2) MOKa3bIBAIOT BIUSHUS U3MEHEHHS KXKIOH TIEpPEeMEHHOM
Ha n3MeHeHue Qakropa Y. Bce koapduueHTs! BoIpakeHbl B CPAaBHUMBIX €UHHUIIAX U3MEPEHUS.

Yem Gompme | S j |, TeM cuIbHEE BIMSET COOTBETCTBYIOIMM (DAKTOPHBIA IIOKa3aTeNnb Ha

pEe3yJbTaTUBHBIN.

Takum oOpa3om, cpaBHMBasi MEXIy COOON CTaHIApPTU30BAHHbBIE KOIPPHUIIHMEHTHI
perpeccur MOKHO PaH)XHpOBaTh (DAKTOPHI MO CHIIE WX BO3JACUCTBUSA Ha pe3ynabTaT. B aToMm
OCHOBHOE JIOCTOMHCTBO CTaHIapTU30BaHHBIX KOI(PGUIMEHTOB pErpeccud B OTJIMYHE OT
KO3 (UIIMEHTOB «YHUCTOI» perpeccuu, KOTOpble HECPaBHUMBI MEKIY COOOI.

Ha mpakTrke 9acTo UCIOJIb3yIOT YPaBHEHHE PETPECCUH B CTAaHIapPTU30BAaHHOM MacITade
B BHUJE:

Kak Oput0 mOKa3aHO BBIIIE, paHXKUPOBaHUWE (PAKTOPOB, YUACTBYIOIIMX  BO
MHO>KECTBEHHOW JIMHEHHOW PErpeccru, MOXKET OBITh IMPOBEICHO Yepe3 CTaHIapTHU30BAaHHBIC
koadumentsl perpeccun (f-koddduurentsr). ITa Ke LeNb MOXKET OBbITh JOCTUTHYTa C
MOMOIIBI0 YaCTHBIX KOX(PQPHUIMEHTOB KOPPEISAIMH — JUIS JTUHEWHBIX cBsizedl. Kpome Toro,
YaCcTHBIE TMOKA3aTelIH KOPPEJSIUN LIUPOKO HCIOJIB3YIOTCA NPU PEIIeHUU HpobiieMbl oTOOpa
(GakTOpOB: 11€JeCO00Pa3HOCTh BKIIOUEHHS] TOTO WM WHOTO (hakTopa B MOJEIb JOKa3bIBACTCS
BEJIMYMHOM MOKA3aTENsl YACTHOM KOPPEISALIHH.

Yactueie k03()PUIMEHTHI (UM MHACKCH) KOPPENSLUU XapaKTepU3YIOT TECHOTY CBS3U
MEXIY Ppe3yJbTaTOM M COOTBETCTBYIOIIUM (DAaKTOPOM MPH YCTPAHEHWH BIUSHHS JIPYTrUX
dbakToOpoB, BKJIIOYEHHBIX B YypaBHeHHE perpeccud. llokazaTenn YacTHOM KOppesIUU
NPEJICTaBISIIOT cO00M OTHOIIEHHWE COKpAllleHUsI OCTAaTOYHOM JUCIEpPCUU, IMPOU3OMIEIIIEr0 B
pe3ysbTare IOMOJIHUTEIBHOTO BKIIFOUEHHS B aHAJIU3 HOBOTO (hakTopa, K OCTATOUYHON JHUCIIEPCHUH,
UMEBILIEH MECTO J0 BBEACHUS B MOZIENIb HOBOTO (hakTopa.

KoadumenT yacTHON KOppensiiiiy, U3MEPSIIOLINI BIUSHNE Ha )y GakTopa X IpU
HEU3MEHHOM YPOBHE JIPYTUX (PaKTOPOB, MOXKHO ONPEAETUTH 10 hopMyIe:

2
1- Ryxl...x- X

i Xm

1-R2 ’

YX1Xg 0 Xj_1 X g X

= [1-

My *
YX ¥ X Xg oo X g Xy e Xy

2
rie Ryxl...x-...

j-Xm — MHOXECTBEHHBIH KOY(QGUIMEHT JeTEpPMHUHAIMM BCErO KOMIUIEKCa M

2
(bakTOpOB C PE3YNBTATOM; " “YXXp... X[ 1Xji1- Xy — IIOKA3aTENb JICTEPMHUHAINHU, HO O€3 BBEICHNUS

B MOJZieNb (aKTopa X;.

Cpennrie kod((UIMEHTHI AIACTUYHOCTH MJSl JIMHEHHOW MHOXKECTBEHHOUW perpeccuu
pPacCcUUTHIBAIOTCS 110 hopMyIIe:



2 yxj =B —
H ITOKAa3bIBAIOT, HA CKOJIBKO ITPOLCHTOB B CPCAHEM IO COBOKYITHOCTH U3MCHUTCA PE3YJIBTAT ) OT

CBOCH BEJIMYMHBI NMPH W3MEHeHHH (akTopa x HAa 1 % OT CBOEro 3HaueHHs MMPH HEU3MEHHBIX
3HAYCHUAX JIPYTUX (PaKTOPOB.

3agaua

1. PaccumrtaiiTe = CTaHIApTH30BaHHBIC  KOX(PQPHUIMEHTHI  PErpeccHH.  3aIlUIIATE
NOJIy4eHHOE YpaBHEHHE B CTaHIapTH30BAaHHOM MaciTade Buja (2).

2. TlpopamxupyiiTe CcTaHIapPTU30BaHHBIE KOI(PQHUIIMEHTHl PErpeccCud IO CHIIe WX
BO3JECHCTBUS HA PE3YJIbTAT.

3. Paccuuraiite cpenane ko3 GUIIMESHTHI 2JIACTUYHOCTH.

IIpakTnueckas padora Ne4
Cocmasnenue uacmuuix ypagHeHu pezpeccuu

Ha ocHoBe nuHelHOro ypaBHEHUS MHOXKECTBEHHOM perpeccuu (1) MOTyT ObITh HaiiieHbI
YacTHbIE ypaBHEHHUS PErpeccuu, T.€. YPaBHEHUS PErpeccHH, KOTOPbIE  CBS3bIBAIOT
pE3yJIbTATUBHBIN IPU3HAK C COOTBETCTBYIOIIMMHU (DakTopaMu Xxj MPH 3aKPEIUIEHHH JpPYTHX,
YYUTBHIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, (pakTopoB Ha cpeaHeM ypoBHE. YacTHbIE
YPaBHEHHUS PETPECCUN UMEIOT CIEAYIOINN BU!

Y X s Koo X = by + 0% +0, X2 +b3 X3 +...+ b Xm + &;

Yy X0 Xgro X, = B0 FBIX1+D5X5 + B3 X3 + ..+ By Xm + &

Y X, XX Xy = by + b X1+ b, X2 + .. + 0y Xm-1 4. + D X, + &5

IIpu moacTaHOBKE B 3TH ypaBHEHHUS CPEHUX 3HAUEHUI COOTBETCTBYIOLINX (PAKTOPOB OHU
NPUHUMAIOT BU/J] TAPHBIX YPABHEHUH IMHEHHOM perpeccui, T. €. UMeeM:

o Bl+blxl;

N\
yxl,x2 1 X3 geeeey X

rac



B, =hy +bl>_<1+b3>_<3 +...+bm;m;

B, =by +bx1 +b, X2 +...+ b3 Xm-1;

B otnnume oT mapHOU perpeccuu, 4acTHbIE YPaBHEHHsI PErpecCHH XapaKTepU3YIOT
U30JIMPOBAaHHOE BIUSHHE (aKTOopa Ha pe3yabTar, uO0 aApyrue (aKTOpsl 3aKpeIiCHbl Ha
HEU3MEHHOM YypoBHe. O dexTsl BIUAHUSA Jpyrux (PaKTOpOB NPUCOEIWHEHBI B HUX K
CBOOOTHOMY WICHY YPaBHEHUSI MHOXKECTBEHHOW PETrPEeCcCHH. DTO MO3BOJISIET HA OCHOBE YaCTHBIX
YpaBHEHUU PErPECCUU OMPEIEIATh YACTHbIE KOA(PPUIMEHTHI 3JIACTHYHOCTH:

X.
9)’Xi :bj % I !
yxj IX11 X21---1 Xj_]_1 Xj+]_1---1X

m

rae by — xoadpunmentsr perpeccun i Gakropa Xij B ypaBHEHHH MHOKECTBEHHOMN PErpeccu;
/ X X. ., X
yx i Xi’ 21 Ny N Xm — 3HAYCHHE PE3yIbTATUBHOTO (DaKTOPa, MOIYUECHHOE U3
YaCTHOTO YPaBHEHUS PErPECCHU IPH JAaHHOM 3HaYeHHH (aKTOpa X;.
3amaua

1. CocraBbTe yacTHbIE YpPaBHEHUSI PETPECCHH.
2. Omnpenenute 4YacTHbIE KOA(POHUIMEHTH SJACTUYHOCTH M IMPOPAHKHPYUTE
(akTOphl IO CHJIE UX BO3JEHCTBUS HA pe3yJbTar.

IIpakTnyeckas padora NeS
Oyenka HadexCHOCMU pe3yTbmamos MHONCECHEEHHOU pecpeccull U KOppeaayuu

IIpakTHueckass 3HAYUMOCTb YPAaBHEHHsS MHOXKECTBEHHOW PErpEeCCUU OLEHUBACTCS C
MOMOUIbIO TIOKa3aTeNii MHOXXECTBEHHOW KOppeNlalMd U €ero Kpajapara — KoddduimeHnra
JIeTEpPMHUHALUN.

[TokazaTenb  MHOXKECTBEHHOM  KOpPPENALMM  XapaKTepu3yeT  TECHOTY  CBSI3H
paccMarpuBaeMoro Habopa (PakTOpoB € HCCIENyeMbIM MPU3HAKOM, WIH, MHAY€, OIEHUBACT
TECHOTY COBMECTHOTO BJIUSHUS (DAKTOPOB Ha Pe3yJIbTaT.

HezaBucumo ot (opmbl CBA3M MOKa3aTeslb MHOKECTBEHHOW KOPPEISLUU MOXKET ObITh
HalJIeH KaK MHAECKC MHOKECTBEHHON KOPPEIALNN:

2 2
roe Oy — obmast aucrepcust pe3yiabTaTHBHOTO mpusHaka, Ogey, — OCTaTOYHAS AUCTIEPCHSI

2 _ Z(y - S\/xl,xz,...,xm)2

ISl ypaBHEHUS )7 = f (Xl; Xoyures Xm) . Orig n




[Tpu nuHeHON 3aBHCHMOCTH NMPHU3HAKOB (popMynia MHIEKCAa KOPPENSLUN MOXKET OBITh
TaKKe IPEJCTaBICHA CJICIYIOLUM BBIPAKECHUEM:

m
RyX1’X2""’ Xm — Zﬂxj ryxj’
j=1

. T
rae s Xj — CTaHIapTU30BAHHbBIE KOOPMHUIMEHTBI PETPECCHH; 'YX — MapHble KODPUIHEHTHI

KOPPEJSILINY Pe3ySbTaTa ¢ KaKIbIM (haKTOPOM.

@opMyna UHAEKCa MHOKECTBEHHOW KOpPPEISALUUU Ul JTMHEHHOM PEerpeccuu IoIy4yuia
Ha3BaHUE JMHENHOr0 KOI(pPuiueHTa MHOKECTBEHHOH KOPPeJIsiliUU, WU, YTO TO K€ CaMoe,
COBOKYITHOI0 KO3()(pHIHEeHTAa KOPPeJALMH.

Wupnexkc MHOXKECTBEHHOW Koppensinuu u3mensercst ot 0 1o 1. Yem Gumxe ero 3Ha4eHUE K
1, TeM TecHee CBSI3b PE3YJIbTATUBHOIO MPU3HAKA CO BCEM HAOOPOM HCCIETyEeMBIX (aKkTOPOB.
BenuunHa nHaekca MHOXECTBEHHON KOpPPENALUU OOJIbIIE WIK PaBHA MAaKCUMAJIBLHOTO ITapHOIO
WHJIEKCA KOPPEISILUU:

RyX1X2"'Xm = Ryxj(rm-x) ' J =1lm.

[Ipu nmpaBWJIBHOM BKJIIOYEHHUU (PAKTOPOB B PETPECCHOHHBIM aHAIU3 BEIMYMHA MHJIEKCA
MHOYECTBEHHON KOppeJIALUU OyIeT CYLIECTBEHHO OTJIMYAThCS OT MHAEKCA KOPPESLMU TapHOM
3aBUCUMOCTH.

Koaddunuent (MHAEKC) MHOKECTBEHHOW IETCPMHHALIMN PACCUUTHIBACTCS KaK KBajapatr
WHJIEKCA MHOKECTBEHHOU KOPPEIALIMU:

2
YX1X2 - X

CKOppeKTUpOBaHHBIA KO3 UIMEHT (MHIEKC) MHOXXECTBEHHOH  JeTepMUHALUH
COJIEP’KUT MOIMPABKY Ha YUCIIO CTETIEHENH CBOOOABI M paCCUUTHIBAETCS 10 hopMyIie:

§E=1_@,+¥)__ﬂ:l_
n—-m-1-

r7ie N — 9uciao HaOMoIeHU; M — 9ucio (pakTopoB.

3HAUYMMOCTb YPAaBHEHUSI MHOKECTBEHHOM PETPECCUM B LIEJIOM OLIEHHBAETCS C MOMOILBIO
F-xpurtepus ®umepa:

Rz.n—m—l
1-R? m

Fd)akm. =

Fnae: onipenensiercs npu 3aganaom o (0,05; 0,01) u crenensx cBoboabt K1 =m, k2 =n—m
— 1, (M — gucno mapamMeTpoB MpH (HAKTOPHBIX MEPEMEHHBIX B YPaBHEHHWH MHOKECTBEHHOM
perpeccun).



YacTHblil F-xkpuTepuil OLIEHMBAET CTATUCTUUYECKYIO 3HAYMMOCTH HMPHUCYTCTBUS KaXJ10TO
u3 ¢GakToOpoB B ypaBHEHHH. B o0memM Bujae, 11 (HakTOpoB YacTHBIM F-KpuTepuii onpeaenuTces
KaK:

2 2
E _ Ryxl,..., Xj Xm Ryxj v Xj1 o Xjag o Xm n-m-1
uacm X ; 2
] —
1 Ryxl,..., Xj\Xm 1

Fnag: A1 9acTHOTO F-KpUTEPHS ONPEaCIAaeTCs MPH 3aJaHHOM oL M cTeneHsx cBoboasr k1 =1, k2
=n-m-1.

Onenka 3HAYMMOCTH KO3(PPHUIIMEHTOB YHUCTOM perpeccud ¢ TMOMOIIbIO t-Kputepus
CTbl0/IeHTa CBOJIUTCS K BBIUMCICHHUIO 3HAUCHUS:

j
tgbalcm. - = |:x- '

rae My —cpemHsis KBaapaTuuHas omubka koadduimenta perpeccuu Dj, oHa MokeT OBITH
ompezenieHa 1o cienyrliei Gopmyne:

mb_ - :
i 2 \/ 1
()' . 1— R n - m - ]
Xj Xj Xl Xy
2
yX1X2 "'Xm — MHOXECTBEHHBIHN KOS(I)q)I/II_[I/ICHT ACTCpPMUHAIIUKU BCET0 KOMILICKCA m Q)aKTOpOB
2

C pe3ynbTaToM; Rx-xl...xm — K02(GQUIMEHT JeTepMUHALMK Ul 3aBUCHMOCTH (pakTopa Xj co

j
BCEMHU JIpYTUMU (HaKTOpaMU YPaBHEHUSI MHOKECTBEHHOM PErpeccHi.

tinac: OTIPENICIIACTCS TIPH 33J]aHHOM 0L M CTeTeHH CBOOOpI K =N —m - 1,
3agaua

1. Paccuuraiite nmuHeiiHOro Ko>(GQHIMEHTa MHOKECTBEHHON KOPPEIALMHM M ClejIaiTe
BBIBOJ] O TECHOTE CBS3M PE3yJbTaTUBHOTO MPU3HAKA CO BCEM HAOOpOM HCCIeTyeMbIX
(hakTOpOB.

2. PaccunTaiitTe KO3(Q(QUIMEHT MHOXKECTBEHHON JETEPMUHAIMU M CHEIAlTe BBIBOI 00
OLIEHKE KaueCcTBa IOCTPOEHHOM MOJEIH.

3. Paccunraiite Fpu, 1 CPABHHTE MOTyYEHHOE 3HAYEHHE CO 3HAYEHUEM, PACCIUTAHHBIM
¢ momompio ¢ynxrmu JIMHEWH. Onpemenute Frs, Opu 3amaHHOM YpOBHE
3HaunMocTH o = 0,05. CpaBHuUTe nomydeHHble 3HAYECHUSA Fu6, B Fgaom, coemaiiTe
BBIBOJI O CYIIIECTBEHHOCTH CBSI3H.

4. Onpenenute tpaxm ¥ trasy IpH 3amaHHOM ypoBHE 3Hauumoctd o = 0,05 CpaBnute
MOJIyUeHHbIE 3HAUYEHUS M CJeJaiiTe BBIBOJ O CTaTUCTHYECKONH 3HAYMMOCTHU
[IapaMeTPOB PETPECCHH.

KoHTpoJibHBIE BONIPOCHI:



1. Uto noHuMaeTcs o JIMHEHHON MHOYKECTBEHHOM perpeccueii?

2. Kakue 3aaum pemaroTcs Ipy NOCTPOESHUN YpaBHEHUS pErpeccuu’?

3. Kakue tpeOoBanus NpeabaBISIOTCS K (PaKTOpaM, BKIIIOYAEMbIM B YpaBHEHHE pErpeccuu?
4. Yto moHMMAETCS NOJ] KOJUIMHEAPHOCTHIO M MYJIbTHKOJUIMHEAPHOCTHIO (haKTOPOB?

5. Kak npoBepsieTcst HalnuuKe KOJJIMHEAPHOCTH U MYJIbTUKOJIIIMHEAPHOCTH ?

6. Kakoli BHJ uMMeEET cucTeMa HOPMaJIbHBIX YpPaBHEHMM METOJAa HAaMMEHBUIMX KBaJpaTOB B
cilydae JMHEHHOM perpeccuu?

7. o kaxoii popmysie BBIYUCIISETCS MHACKC MHOKECTBEHHON KOpPEIsnun?

8. Kak BBIUMCIIAIOTCS MHAEKC MHOXKECTBEHHOH NETEPMUHALMU U CKOPPEKTUPOBAHHBIM MHJEKC
MHO’KECTBEHHOU JIeTepMUHALUU?

9. Uto 03HayaeT HU3KOE 3HaYeHHE Kod(duimenTa (MHACKCa) MHOXKECTBEHHON KOS ?
10. Kak mpoBepsieTcsi 3HAYMMOCTh YPaBHEHHS PETPECCUU B OTIEIBHBIX KO3 OUIIEHTOB?

11. Kak cTposiTcs yaCcTHbIE YpaBHEHUs perpeccun’?

12. Kak BBIYHCISIOTCSA CPEAHHUE YaCTHBIE KO (DUIIMEHTHI 31aCTHYHOCTHU?

13. Yto Takoe craHIapTU3UPOBAHHbIE IIEPEMEHHBIE?

14. Kakoil Bua nMeeT ypaBHEHHUE JIMHEHHON perpeccuu B CTaHIapTU3MPOBaHHOM MaciTade?
15. Yto noHnmaercs ol FTOMOCKEAaCTUYHOCThIO?

16. Kak nmpoBepsieTcst runores3a 0 TOMOCKEIaCTUYHOCTH psiJia OCTATKOB?

MMOCTPOEHUE PETPECCHOHHBIX MOJEJIEH C ®UKTUBHBIMHA
INEPEMEHHBIMU

B perpeccroHHBIX MOJENSIX B Ka4eCTBE OOBACHSAIOMIUX MEPEMEHHBIX YaCTO MPUXOIUTCS
UCIMOJIb30BaTh HE TOJIBKO KOJHMUYECTBEHHBbIE (ONpeiessieMble YHCICHHO), HO M KayeCTBEHHbIE
nepemeHHsle. Hampumep, cmnpoc Ha Kakoe-nmuOo 0ylaro  MOXKET — ONpeNeNnaTbes  Kak
KOJINYECTBEHHBIMU MEPEMEHHbIMM (1l€Ha JAaHHOro Ojara), Tak M KayeCTBEHHBIMU (BKYCHI
norpedureneil). KauecTBeHHbIE TOKa3aTeNN B YUCIEHHOM BUJIE IIPEICTABUTh Henb3s. Bo3HukaeT
npobiaemMa OTpaskeHHs B MOJIENIN BIMSHUS TAKMX MEPEMEHHBIX HA UCCIIENYEMYIO BEIMUHHY.

OOBIYHO B MOJENAX BIUSHUE KaYECTBEHHOI'O (pakTopa BbIpaxaercs B BUJIEC (GUKTHUBHOMN
(MCKyCCTBEHHO#) MHEpPEeMEHHOM, KOTOpas OTpa)kaeT [Ba MPOTHBOIOJOXKHBIX COCTOSHUS
KayecTBEHHOro Qakropa. B 3TomM ciydae (uKTHBHAs mepeMeHHass MOXKET BBIPaKaTbCS B
JIBOUYHOH (opme:

D- 0, axTop He nelCTBYET;

1, pakTop neicTByer.
[Mepemennas D HaswbiBaeTcs @ukmuenot (UCKYCCMBEHHOU, O0BOUYHOU) NEPEMEHHOU
(unouxamopom).
Perpeccrnonnbie MojieNu, cofepKaIlKe JIUITh KAYeCTBEHHbIE 00BICHSIONINE TIEpEMEHHBIE,
Ha3bIBAIOTCS Modensimu oucnepcuonno2o ananuza (ANOVA-moaensmn).
Hampumep, mycts Y — HauanpHas 3apaboTHasI 1iaTa.



D= 0, CCJIM ITPCTCHACHT HC UMCCT BBICIHICTO 06p330BaHI/I$I;

1, ecniu npeTeHAEHT UMEET BhICIIee 00pa30BaHMUE.

Toraa 3aBUCMMOCTbh MOKHO BBIPa3UTh MOJICIIbIO TAPHON PErpecCuu:

Y=8,+/D+¢.

OueBHUIHO,

MY |D=0)=p8,+y-0=p8;
MY |D=D)=p8,+y-1=p5y+7.

Kosdduuuenr By ompenenser cpemHIO HauyalbHYI0 3apaboOTHYI0 IUIATy MpH
OTCYTCTBUHM BbICIIEro oOpa3oBanus. Koaddumment ) yka3piBaeT, Ha KaKyl BEIHYUHY

OTJIMYAIOTCS CpeTHUE HavaIbHbIE 3apa0O0THBIE TUIATHI IPU HAJIUYUU U MIPU OTCYTCTBUH BBICLIETO
oOpa3oBanusi y mpereHiaeHTa. [IpoBepsis cTaTHUecKyl0 3HAUYMMOCTh Ko3dduuuenra ) ¢

[OMOIIBI0  t-CTaTUCTUKH, JUOO 3HAYUMOCTh KOX(PPHUIMEHTA IEeTCPMHUHALUN R Win
F-craTCTHKH, MOXXHO OINpENENHTh, BIMACT WJIM HET HAJIM4YUE BBICIIEIO OOpa3oBaHUS Ha
HavYaJIbHYIO 3apabOTHYIO TIIATYy.

Mozenu, B KOTOPhIX OOBSCHSIOIIUE TMEPEMEHHBIC HOCAT KaK KOJMYECTBEHHBIN, TaKk U
Ka4eCTBEHHBIH  XapakTep, Ha3bIBAIOTCA . MOOenaMu KOBAPUAYUOHHO20 aumanusa
(ANCOVA-mMozensiMu).

CymiecTByeT HECKOJIBKO pa3HOBHIHOCTEH MOIesIel KOBapHUAIlHOHHOTO aHaJIH3a.

1. Moaeau KOBapUAIMOHHOTO AHAJIN3A NMPH HAJIMYUAH Yy (UKTHBHON TepeMeHHOi
JABYX aJIbT€PHATHB.

PaccMoTpum mpocTeiiinyro MOAETh C OJAHON KOJUYECTBEHHOHW M OIHOM KaueCTBEHHOM
[IEPEMCHHBIMH, UMEIOIIYIO J1BA aJIbTCPHATUBHBIX COCTOSHUS:

Y =0+ X+)D+¢,

[Tyctp, HanpuMmep, Y — 3apaboTHas 11aTa COTpYAHUKA GUPMBI, X — CTaX COTpYyJAHUKa, D —
I0JI COTPYJIHUKA, T.€.

D 0, ecii COTpYAHUK-)KEHINMHA;
1, eciii COTpY THUK-MY>KYHHA.

Torma oxumgaemMoe 3HaueHHE 3apaOOTHON IJIAThI COTPYAHHUKOB MPHU X TOJIaXx TPYIOBOTO
cTaxa OyzerT:

M(Y |x, D=0)= 5, + BiX;
M(Y | X, D=1)= By + Bix+y = (fo +7)+ P

3apaloTHas 1iaTa B JAHHOM CIIydae sIBJISeTCs TUHEHHOM QyHKIMel oT cTaxa paboThl.

[Ipu  cocraBneHuM  Mojaeneil ¢  (PUKTUBHBIMH  TEPEMEHHBIMH  HEO0OXOIUMO
PYKOBOJICTBOBATbCS CIEAYIOUINM APASUIOM MOOIUpO8aHUs: €CIN KAaueCTBEHHas IepeMeHHas
uMeeT K aJbTepHaTUBHBIX 3HAYCHUH, TO MPH MOJACIHPOBAHUU UCTOb3yeTcs (K — 1) GuKTUBHBIX
nepeMeHHbIX. Takum o00pa3oMm, €ciau TepeMeHHass WMEEeT JBa aJlbTEPHATUBHBIX 3HAYCHUS
(Hampumep, ToJT), TO B MOJIEJTh MOKHO BBECTH TOJIBKO OJIHY (PMKTHBHYIO TIEPEMEHHYIO.

Ecnu He cnepoBaTh JTaHHOMY MPABHILY, TO IPU MOJIETUPOBAHUH HCCIIEIOBATENb MTOMA1aeT
B CUTYallUIO COBEPILIEHHON MYJIbTHUKOJIIMHEAPHOCTH WJIM TaK HA3bIBAEMYIO JI08YUIKY (DUKMUBHOU
nepemeHHou.



3HaueHUe KauyeCTBEHHOM NEPEMEHHOMH, 1 KoToporo npuHumaercs D = 0, Ha3biBaeTcs
0az06viM WA cpasHumenvhviM. BpIOOp 0a30BOro 3HA4YCHUS OOBIYHO AMKTYETCS IEISIMHU
HCCJIEIOBAHMSI, HO MOXKET OBITh U IPOU3BOJIbHBIM.

Koadduiment ) B Monenu MHOT/AA HA3bIBACTCS Jughghepenyuanvuvim Kodhduyuenmom
800001020 UleHa, TaK KaK OH MOKAa3bIBACT, HAa KaKyI0 BEIMYUHY OTIMYACTCS CBOOOIHBIN 4ieH
MOJICJIH TP 3HAYCHUU (PUKTHBHOM IEPEMEHHOW, PABHOM €IMHUIIE, OT CBOOOJHOTO WICHA MOJICIIH
npu 6a30BOM 3HaYCHUU (PUKTHUBHOM MEPEMEHHOM.

2. Moaeiu KOBAPHALMOHHOIO AaHAJM3a MNPH HAJIWYMH Yy KaYeCTBEHHBIX
nepeMeHHBIX 0oJiee IBYX aJbTEPHATHB.

PaccMoTpuM Mogenb ¢ JABYMsI OOBSCHSIONIMME IEPEMEHHBIMHU, OJHAa U3 KOTOPBIX
KOJMYCCTBEHHAs, a Japyras — KadecTBeHHas. [Ipuyem kadyecTBEHHas NEpeMEHHas HUMEET TP
anpTepHATHBBL. Hampumep, pacxoibl Ha cofepkaHue peOeHKa MOTYT OBITh CBSI3aHBI C JOXOaMU
JIOMOXO3SIICTBA W BO3pPacTOM peOeHKa: JOMIKOJbHBINA, MIIAIIIMA IIKOJBHBIA M CTapIIAd
MIKONIbHBIA. Tak Kak KauyecTBEHHAs NMEPEMEHHAas WMEET TPU albTEPHATHUBEI, TO MO OOIIeMYy
MpaBUJIy MOJICTUPOBAHKS HEOOXOAMMO HCIOJb30BaTh JBE (DUKTUBHBIE TNEpeMEHHBbIC. Takum
00pazoM, MOJICIIb MOXKET OBITh MPEACTABIICHA B BUJIC:

Y =By + BX+y Dy +y,D, + &
rae Y — pacxofbl, X — 10X0bl JOMOXO03AHCTB.

D — 0, ecJIi IOIIKOJIbHUK,
=

1, B IpOTUBOMNOJIOKHOM CITyYae.

0, eciIu TOIIKONIBHUK WIIA MJIA K IIIKOJIBHHK;
2 1, B IpOTHBOMOI0KHOM CITydae.
OO0pa3yroTcs CleayroIne 3aBUCHMOCTH:

1. CpenHuii pacxo/1 Ha AOWIKOJIbHUKA:
M(Y | D, =0, D, =0) = 5y + fix. 1)
2. CpenHuii pacxo/l Ha MJIQJIILIEro MKOJIbHUKA:

M(Y | D, =1, D, =0)=(fy + 1) + B % (2)

3. Cpennuii pacxoJ] Ha CTapIIETO MIKOJIbHUKA:

MY |Dy =1 D, =1)=(By +y1+72) + X 3)

3mecy Y1, Y2 — naubdepeHIHaNbHbIE CBOOOJHBIE YJeHBL. ba30BBIM 3HAUECHUEM
KAYeCTBCHHOW TIEPEMEHHON SIBJISICTCS 3HAYCHHUE <JIOMIKOJBHUK». [locie  BBIYHCICHUS
kodd¢uimenToB ypaBHeHHI perpeccuu (1) — (3) ompenensieTcss cTaTUCTUYECKash 3HAYUMOCTh
KOA((UIIMEHTOB Y1 Y2 HA OCHOBE OOBIYHOM t-CTATHCTUKH.

Ecnmu xoa¢ddunmenTs! y1 u Y2 OKa3bIBAIOTCS CTATUCTHYECKH HE3HAYUMBIMH, TO MOYHO
cieNaTh BBIBOJ, YTO BO3pPACT peOEeHKa HE OKA3bIBAET BIMSHUS HAa PACXOJIbI 110 €T0 COACPKAHMUIO.

3. Perpeccusi ¢ 01HOIi KOJIMYECTBEHHOI H IBYMsI Ka4eCTBEHHbIMH MepeMeHHBIMM.



TexHuka (DUKTUBHBIX HEPEMEHHBIX MOXKET OBITh PACHPOCTPAaHEHA Ha IMPOM3BOJILHOE
YHCIIO KAdyeCTBEHHBIX (hakTopoB. PaccmoTrpum curyamuioo ¢ JByMsi KayeCTBEHHBIMU
[IEPEMEHHBIMM.

[Tycte Y —3apaboTHas 1uiata COTPYIHHUKOB (DUPMBI, X — CTax paboThl, D1 — Hammume
BhIcIero oOpa3oBanusi, Dy — mon coTpyaHuKa:

0, eciv COTpYTHUK-KEHILMHA;

111, ecnn COTPYIHUK-MY>KUHHA.

D 0, ecii HeT BBICIIIEr 0 00OPa30BAHMS;
2 1,8 IIPOTUBOIOJIOKHOM CITy4ae.

Takum 06pa3om, MOTYUUM CIASAYIOIIYIO MOJIEHb:
Y =fy+ Bx+nD +y,D, +¢.

N3 31011 MOAENH BBIBOIATCA CIECIYIOIINE PETPECCHOHHBIE MOJICIIN:

1. CpenHsist 3apruiata >KEHIMHBI 0€3 BBICIIET0 00pa30BaHUsA:
M(Y [ D, =0, D, =0) = Sy + Bix.
2. CpenHsis 3apIuiata >KEHIIUHBI C BHICIIUM 00pa30BaHHEM:

M(Y |D, =0, D, =1) =(By +72) + i

3. CpeHHHH 3ap1uiaTta y MY>KYHUHBI 0e3 BBICILIETO O6p830BaHI/IﬂZ

M(Y | D, =1, D, =0)=(f, + 1) + %

4. Cpe,[[HSISI 3apriata MY>XYUHBI C BBICHIIUM O6pa3OBaHI/IeMI

MY |Dy =1 D, =) =(By +y1+72) + X

OueBUHO, YTO BCE PETPECCHH OTINYAIOTCS TOJIBKO CBOOOAHBIMM wieHamHU. [lanbHeilee
olpefieNieHue CTaTUCTUYECKOM 3HAYUMMOCTH KOX(PQOUIUEHTOB Y1 M Y2 TMO3BOJSET YOEAUThCA,
BIIUSIOT JI1 00pa30BaHUE U MOJI COTPYIHUKA Ha €T0 3apabOTHYIO TIJIaTy.

3amaua 1

Wccnenyercs 3aBUCHMOCTh MEXIy 3apaboTHOM Iuiaroi pabodero 3a mecsn y  ($),
X - BO3pacToM pabodero (Jer) u pukTuBHON nepemenHoi D — mon pabouero.



Ne n/n |3apaboTHasn Bospacr IToa,
miara 3a mecsiu|pabdouero X M/xK
y (%) (;1er)
1 300 29 XK
2 400 40 M
3 300 36 XK
4 320 32 XK
5 200 23 M
6 350 45 M
7 350 38 XK
8 400 40 M
9 380 50 M
10 400 47 M
11 400 47 X
12 250 28 M
13 350 30 M
14 200 25 M
15 400 48 XK
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 XK
20 260 29 M

1. HeolXoaMMO MOCTPOUTH MOxens Y = by +bx+)D ¢ GuxTHBHON nepemenHoi D,
KOTOpasi IPUHUMAET J1Ba 3Ha4eHHUs: 1 - ecrm 1os pabodero My»ckoif; 0 - eciti 1ot 5KEHCKUH.
2. TIpoBepuTh CTaTUCTUYECKYIO 3HAUUMOCTh K03 puninenToB. Crenarb BHIBOIbI.
3agaya 2

Ha npennpusitun ucnons3ytorcs cranku Tpex ¢pupm (A, B, C). Uccnenyercst HaexKHOCTb
cTaHkoB. [Ipu 3TOM yuuTBIBaeTCS BO3pacT CTaHKa (x, Mec.) U Bpems Oe3aBapuiiHON paboThI 10
nocienuen monoMku (Y, dac). Beibopka u3 40 craHKoB nana pe3yabTaThl, MPEACTABICHHBIC B
Tabnure.

Ne Bozpact |Bpewms pabotsl  |DPupma -
W3MEpeHHUsl |CTaHKa B |cTaHKa 0e3 IIPOU3BOJUTEN
Mecslax |peMOHTa B Hacax |b

1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A
5 75 90 C




176

216

110

45

200

265

148

150

176

123

245

176

260

236

205

240

65

115

200

126

225

210

45

260

220

194

156

100

240

170

63

25

75

75

52

20

70

62

40

66

20

39

25

48

59

25

69

71

26

45

40

30

69

30

22

33

48

75

21

56

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35




36 58 116 C
37 50 120 B
38 37 140 A
39 56 88 B
40 67 120 A

=

Ornenure ypaBHEHHE perpeccuu 0e3 yyeTa pa3inius CTAHKOB PAa3HBIX (GUPM.

2. OueHMTb YypaBHEHME pPErpecCUH, YUMUTHIBAIOLIEE pa3IMuue KadyecTBa pas3HbIX (upm
(F-xputepuii ®umepa, t-kpurepuii CTbIOJCHTa, CKOPPEKTUPOBAHHBIN KOIPPHUIUCHT
JETEPMUHAIINN ).

3. CpaBHUTE KayeCcTBO MOCTPOCHHBIX MOJIETICH.
4. TlocTpouTh KOPPEISLMOHHOE 110JI€ M HAHECTU Ha Hero rpaduku QyHKIMH.
5. Cpnenatp BBIBOJBI O HEOOXOIUMOCTH HCIOJIB30BaHUS (DUKTUBHBIX MEPEMEHHBIX B 3TOM

ciyuae.

MMOCTPOEHUE MOJIEJIA HEJIMHEWMHOM MAPHOM PETPECCUHA

Henuneiinbie perpecCcuun ACJIATCA Ha ABa KilacCa: pErpeCCUu, HEJIMHEHHBIE OTHOCUTEIHLHO
BKIIIOUCHHBIX B aHaJIU3 06’I)$ICH$[IOIIII/IX MNEPpEMCHHBIX, HO JIMHECHHBIC II0 O CHHUBAaCMbIM
mapamMeTpam, U perpeCCuu, HEJIUHEHHBIE 10 OLCHHNBACMBIM IIapaMCTpaM.

[Tpumepsl perpeccuil, HEIMHEHHBIX MO OOBICHSIOMIMM IEPEMEHHBIM, HO JIMHEUHBIX I10
OIICHMBAEMbIM TapaMeTpaM:

2 3 .
~ IIOJMHOMBI PasHbIX cTereneii Yy — A+ b1X + bZX + b3X + &,

b
— PaBHOCTOPOHHSIS runepo6oa Yx=a+ ; TE,

[Tpumeps! perpeccuil, HeMMHEHHBIX O OLIEHUBAEMbIM MTapaMeTpaM:

b
- crenennas Yx —a-X &

X
- mokaszaTenbHas Yx — a° b™-& :

_ ea+bx
— OKCIIOHEHIHANbHA Yx — &

Haubonee yacto mpuMeHSIOTCS CIEAYIOIINE HETMHEMHBIC MOJICIIA PETPECCUA:

b
Y, =a+—.

TUIEepOOITBI — &

2
mapabomsr — Yx = a+ bx +cx ;

X
MOKa3aTeNbHON ()YHKIIUU yy=4a- b ;

b
CTETeHHOW (QYHKIIMU — Yy =a-X" y Ip.



IIpakTuyeckas padora Nel.
Buviuucnenue koagghuyuenmos ypasneHus HeluHenuHou pecpeccuu

[TocTpoeHnio HENUWHEHHBIX PErPECCHOHHBIX MOJENeH MpealIecTByeT Mpoueaypa
JMHeapu3aluy NePeMEHHBIX.

Jluneapuzayuss — (ot nat. linearis — nuHEHHBINH), OMUH U3 METOJIOB NPUOIKEHHOTO
IIPEICTaBICHNs 3aMKHYTBIX HEJIMHEUHBIX CUCTEM, IPU KOTOPOM HCCIIEIOBAaHUE HEIUHEHHOU
CHUCTEMBI 3aMEHSIETCS AHAJIU30M JIMHEHHOM CHUCTEMBI, B HEKOTOPOM CMBICIIE SKBHUBAJICHTHOU
UCXOOHOU. MeTonbl JMHeapu3alul UMEIOT OIPaHUYEHHBIM XapakTep, T. €. 3KBHUBAJCHTHOCTh
UCXO/IHOW HEJNWHEHHON cucTeMbl M €€ JIMHEHHOTO NPHUOIIMKEHHUS COXpaHSAeTCsS JHIIb JUIS
OTPaHUYEHHBIX MPOCTPAHCTBEHHBIX MJIM BPEMEHHBIX MaciiTaboB CHCTEMBI, JHOO i
OTIpPENIeICHHBIX TPOLIECCOB, MPUYEM, €CIM CHCTEMa MEPEeXOIUT C OJHOrO peXuMa paboThl Ha
JIpYroH, TO CIEeLyeT U3MEHUTh U €€ JIMHEeapU3UpOBaHHYIO Mojenb. lIpuMensas nuHeapusanuio,
MOYKHO BBISICHUTh MHOTHE Ka4eCTBEHHBIC 1 OCOOCHHO KOJMYECTBEHHBIC CBOMCTBA HEIMHEHHON
CUCTEMBI.

1 HENMHEHWHBIX YpaBHEHUM pPErpecCcruy, NPHUBOJUMBIX K JIMHEHMHBIM C IIOMOLIBIO
npeoOpazoBanus (X, Y) — (X', ¥’), cucreMa HOpMaJIbHBIX YPABHCHUI UMEET BU:

na+ be:Zy,
amesz =Zyx.

B IIPe0Opa30BaHHBIX IEPEMEHHBIX X, Y .

Koaddunuent b mpu GpakTopHO#H nMepeMeHHON X UMEET CIACIYIOUIYI0 HHTEPIPETAIIUIO: OH
MOKA3bIBACT, HA CKOJBKO M3MEHHUTCS B CpPEIHEM BEJIMYMHA Y TpuU M3MeHeHWH (akrtopa X Ha 1
€IMHUILY U3MEPEHUSI.

y —a+E
X X

T'unepbonuueckas pespeccus.

1
Jluneapusytouiee npeodpa3oBaHue: X = ;’ y =y

Torna
’na+b2% = Zy,

1 1 1
ay S by =y

y 1
DIEDIDN
a=lZy—1bz1 b= le ZX?
n n 4= x' nZ:XZ—(Z:X)2

__ aa+bx
DKCNOHEHYUANbHAS pecpecCust. Yy =€



JIuneapusyiomee npeobpazosanme: X = X; Y = In y.

1 1 _anIn y—ZxZIny
D R R Xk

b
Cmenennas gynxyusn: Yx = a- X",

Jluneapu3syrolee npeoOpa3oBaHue: X =1In X, y' =Iny.
1 . b_nZ(Inx-Iny)—Zlanlny
Ina:HZIn y—EbZIn X, nZ(In x)2 _(Zln x)2

Ilepexon k mapaMmeTpy a ypaBHEHHMS CTEIEHHOW 3aBUCHMOCTH IPOU3BOJAT C IOMOIIBIO
HNOTEHIMPOBAHUSA 110 popMyJIe:

Ina
a=e

X
IokazamenvHasn QyHkyus: yx =a-b .

JIuneapusyiomee npeobpazosanme: X = X, Y = In y.

1 1 inb an-Iny—Zleny
Ina==>» ny—=Inb) x, INb=
n Z Y Z nz x* — (Z X)?

[Tepexon k mapaMeTpaM ypaBHEHHS IMOKa3aTeIbHOW 3aBUCUMOCTH (&, D) mpou3BoaAT 110
dbopmynam:

Ina Inb
a=e “. b=e"
Jlozapupmuueckas pynkyun: Yx = a+ blnx.

Jluneapu3syrolee MpeoOpa3oBaHue: X =1In X, y' =Y.
1 1 1 nZInxoy—Zlany
azﬁzy_ﬁbzlnx’ - nZ(In x)2—(ZIn X)?

3agauva
Jlns ompeneneHUs 3aBUCHUMOCTH MEXAY pPOXAaeMocThlo B Poccum (mepemenHast Y
u3MepsiemMasi B ThIC. UeJl.) U CpeAHel 3apaboTHOMN TuiaToi (repemMeHHas X, u3mepsiemas B pyo.)
OBLIIM MPOBEIEHBI UCCIIEI0OBAHUS, PE3YJIbTAaThl KOTOPHIX Mpe/icTaBIeHbl B Tabauie 1.

Ta6muma 1.
Togst PoxnaemocTs B Cpennsist 3apaboTHas
THIC. Y€l Y miata, pyo. B Mec. X
2014 886,9 2290,1
2015 928,6 3078,4
2016 998,1 3947,2
2017 1050,6 5170,4
2018 1074,3 6410,4
2019 1036,9 8023,2




JUis XapakTepUCTUKU 3aBHCHUMOCTH ) OT X PAacCUUTaTb IapaMeTpbl CIEAYIOIIUX
byHKIMIA:

— PaBHOCTOPOHHEH THITEPOOITHI;
- CTENICHHOH (PyHKITUH,
- IOKa3aTeNIbHOW (DyHKIINU.

Pemenue.
b
1. VYpaBHeHue paBHOCTOPOHHEH TruUIIEpPOOIIBI Yx=a+ ; JIMHEApU3yeTCs
! _ 1 . ! _ 1
X =Y =Y roma Yx =a+bx
2. lyig pacueTa HCIOIb3yeM JaHHbIC TAOIUIThI 2.
I'oawr : ' "2 2
y X Y- X (x) y
2014 886,9
2015 928,6
2016 99§,1
2017 1050,6
2018 1074,3
2019 1036,9
Hroro
Cpennee
3HAaYCHHE
o)
0_2

3HayeHUs TapaMeTPOB PErpeccur @ U b paccunTheiBaeM 1o hopMysaam:

b ;_9; — —
- 2 . a=y—-b-x
oo y :

3. 3anuimuTe NOIYy4eHHOE YpaBHEHHE PETPECCHH.
4. C nomouib JTUHEAPU3YIOLUMX MPeoOpa3oBaHUi MOCTPOTE ypaBHEHHUE PETPECCHH IS
CTETIEHHON U MOKa3aTeabHON (QyHKIUH.

IIpakTnyeckas padora Ne2
Bviuucnenue unoexca koppenayuu u cpeonel ouudKu annpokCumMayuu

TecHOTY CBSI3M M3ydaeMbIX SBICHUN B HEIMHEHWHBIX PErPECCUSX OLICHUBACT MHAEKC
KOppeasiliiu, KOTOPBIA BBIYUCIISIETCS 110 (bopMyne'

Z(y Jy)?

Z(y R




Cpeansisi ommmMOKa anmpoOKCHUMAIMU - CPEHEE OTKJIOHEHHE PACUETHBIX 3HAUCHHH OT
(bakTHUECKUX:

2l _1 Y=Y 1000
A_nZA nz‘ ; 100%

JlonmycTUMBIH TIpeiesn 3HaYeHUu A - e Gonee 8 - 10%.
3agaua
1. Paccuntarh WHAEKC KOPPEISIMM W CPEAHIOI OMIMOKY anmpOKCUMAIMH IS

HeJTMHEHHBIX perpeccuii JlabopaTopHoit Nel.

2. OnpenenuTh MO KAKOMY YpPaBHEHHIO PETPECCHH MOJy4YeHa HauOoJbIlas OLEHKa
TECHOTBI CBSI3H.

3. CpaenaThb BBIBOJIBI.
IIpakTnueckas padora Ne3

Oyenka 3nauumocmu ypasnenust pecpeccuu ¢ nomouwvio F-kpumepusa @uwepa

Z(i’—?)2 ,
c 3 m _ Py n-m-1
daxm. — N2 2
(y_y) 1_pxy m
n-m-1
3agaua

Onpenenum F-kputepuit @uiiepa A ypaBHEHH NapHON HENMMHEWHOW perpeccuw,
nonyueHHbIX B JlaGopaTopHoii paboTe Nel.

Pemenmne.

1. Paccuuraiite Fpuon M CpaBHHTE IONYYEHHOE 3HAYEHHE CO 3HAYEHHEM, Fius, IpH
3alaHHOM ypoBHe 3HaunmocTu o = 0,05.

2. Cnenaiite BBIBOABI O CYIIECTBEHHOCTH CBSI3H.
IIpakTnyeckas padora Ne4.
Pacuem cpednux xoaghguyuenmos sanacmuunocmu

B 3KOHOMHYECKHX HCCIEeTOBAHUIX IMAPOKOC MPUMCECHCHUC HAXOIUT Takou I1OKa3aTclib,
KakK CpCI[HI/II\/'I KOB(I)(l)I/II_II/IeHT OJIAaCTUYHOCTH, BBIYUCIISIEMBIN IO (I)OpMy.]'IeZ

= X
5= (=
y .
Cpe,Z[HI/Iﬁ KOB(I)(bI/II_[I/ICHT AJIACTUYHOCTHU 9 NOKa3bIBaCT, Ha CKOJBKO IIPOIICHTOB B

CpeHEM TIO COBOKYITHOCTH HM3MEHHTCS pPe3yJIbTaT ) OT CBOCH CpeAHEH BEIUYHHBI TIPH
n3MeHeHuu ¢axktopa x Ha 1 % OT CBOETO CpeTHEeTO 3HAYCHUS.

3amaua



[To rpynme npeanpusTuii, TPOU3BOIAIMIMX OJHOPOAHYIO MPOAYKIIUIO, M3BECTHO, Kak
3aBHCUT c€0ECTOMMOCTD €AMHUIIBI IPOAYKIMH Y OT (PAaKTOPOB, MPUBEICHHBIX B Ta0II. 3.

Tabnuna 3.
[Tpusnak -¢akrop YpaBuenue napHoii perpeccun | CpegHee 3HadeHHe GakTopa
O0beM NpPOU3BOACTBA, MIIH R 58,74 X_l — 264
py6., X1 Yy, =062+ —
OntoBas mena 3a 1 T ~ 1,6281 Y. —
= X X, =1,503
SHEPrOHOCUTEJS, MIH. PYyo0., Yx, 15,75-% 2 =1
X2
Hous HpI/I6bIJII/I:) H3bIMAEMOU g, =1 4,87-1,016X3 X_ ~26.3
rocyzapcTBoMm, %, X3 X3 3

1. Onpenenuth C MOMOMIBIO CPeIHUX KOIDPUIIMEHTOB 3TACTUYHOCTU CHITY BIHMSHUSA
Ka)XJ10ro (pakTopa Ha pe3yJbTar.

2. PamxupoBaTh (PaKTOPHI 110 CUJIE BIHSHHUA.

Pemenne.

58,74

¥y, =0,62+
X

1. Jns ypaBHEeHHS paBHOCTOPOHHEHN IUNepOOIbI

IR % s DL .
yxl ' X2 atblx ax+h-

2. Paccumraiite cpemHue KOI(DPHUIMEHTHI AIACTUYHOCTH IS CTENCHHOW U
nokazarenbHol ¢pyHkuuil ([Ipunoxenue 4).

BPEMEHHBIE PA/Ibl

COBOKYNHOCTh YHOPSAOYEHHBIX BO BpPEMEHHM HAOJIOJIEHUH HEKOTOpPOro IOKa3aTels
Ha3bIBAIOT BPEMEHHBIM PSOOM.

Pan naOmromeHwii 3a 3HAYEHUSIMH OIPENEICHHOTO TOKa3aTelns, YMOPSIOYEHHBIM B
3aBUCHUMOCTH OT BO3PACTAMOIINX WM YOBIBAOIIMX 3HAYCHHH JPYroTo TOKa3aTelis, HA3bIBAIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OtnenbHble HAOIIOEHNS BPEMEHHOIO PsAJia Ha3bIBAKOTCS YPOBHAMU ITOTO Psila.
IIpakTnuyeckas padora Nel
Buviasnenue aHomanbHuIX ypoeHell 8peMeHHbIX P08

YPpOBHH BPEMEHHBIX PSIOB MOT'YT MMETh aHOMajbHble 3HaueHHs. [losBIICHHE TaKHX
3HAYEHHI MOXKET OBITh BBI3BAHO OLIMOKAaMHU IPH cOOpe, 3aMMCH WITH Tiepeade HHPOpMAIHU — 9TO
OIIMOKH TEXHUYECKOTO MOPsIKA, WIH OIKUOKK mepBoro poja. OIHAKO aHOMATbHbIC 3HAYCHHSI
MOT'YT OTpa)kaTh peajbHbIC MPOIECCH, HAIPUMEP CKAYOK JoJIapa WK MajeHue Kypca IEeHHBIX
Oymar u T.J1.; TaKue aHOMaJIbHbIC 3HAUYEHHSI OTHOCST K OIIMOKAaM BTOPOTO PO/, OHU HE MOJIEKAT
ycTpaHeHuo. [ BBISBICHHS aHOMAlbHBIX YPOBHEH BPEMEHHBIX PSJIOB MOYKHO HCIIOJIB30BATh
memoo HpeuHa.



IlycTh umeeTcs BpeMEHHOU psI:

Yt = Y1 Y2 Yoo Vi, t=1n. 1)

Metoa UpBuHa npeanonaraet UCHOIb30BaHUE CIAEAYIOIEH (POPMYIIBIL:

|Yt _Yt—1| t=ﬁ,

A =

Oy

rie Oy, =\Y —Y
Pacuernbie 3HaueHUst Ap,A3 . CpPaBHUBAIOTCA C TAOIMYHBIMH 3HAYCHUSMH KPUTEPHS

I/IpBI/IHa ﬂ,a’ €CJIM KaKoe-I1u00 U3 HUX OKa3bIBAETCs OOJIbIIIE Ta6J'II/ILIH01"O, TO COOTBETCTBYIOLICC

3HA4YCHUC yt YPOBHA psaaa CHUTACTCA aHOMAJIbHBIM. 3HaueHUs KpUTCpUA I/IpBI/IHa AJI1 YPOBHA

3HAYUMOCTH & = 0105 IIPpHUBCICHLI B Ta6J'II/II_IC.

n 2 3 10 20 30 50 100

Aq 2,8 2,3 1,5 1,3 1,2 1,1 1,0

[Tocne BbBISBIEHUS AaHOMAJIbHBIX YPOBHEH HEOOXOAMMO ONPEIEIUTh NPUYUHBI HX
BO3HUKHOBEHUs. Eciii OHM BBI3BaHBI OMIMOKAMU TEXHHUUYECKOTO MOPSAIKA, TO OHU YCTPAHSIOTCS
aub0 3aMEHOM aHOMAaJlbHbIX YPOBHEH COOTBETCTBYIOIIMMM 3HAYEHUSIMH 110 KPHUBOH,
anmpOKCUMHUPYIOIIEH BpeMEHHOU psijl, JINOO 3aMEHOM ypoBHEH cpenHel apuMeTHyecKoi IByx
COCEIHMX YPOBHEH psija.

OmuOKH, BO3HUKAIOIIME W3-32 BO3ACHCTBUSA (PAKTOPOB, HUMEIOIMUX OOBEKTUBHBIN
XapakTep, YCTPaHEHUIO He TOJIekKaT.

3agaua

BpemeHnHoii psizt 3a1aH B TAOIUYHON Gopme.

t 1 2 3 4 5 6 7 8 9 10

y 1,6 1,9 2,1 2,4 4,5 2,8 3,1 3,3 3,6 3,8

1. TIpoBepuTh HaNMUKE AHOMANBHBIX 3HaUeHMi Toukn 1= 2, t=5 t=10,

2. YcTpaHuTh aHOMAJIbHBIE YPOBHH, CUUTAs MPUYMHAMH WX BO3HUKHOBEHHS OIIMOKHU
MIEPBOrO YPOBHSI.

IIpakTnueckas padora Ne2
HpOG@pK(l cunomesvl CYuyecmeo6aHusl m€Ha€HZ4MM

Ecmn  BO BPEMCHHOM  psAAy MPOABIACTCA  AIUTCIIbHAA TCHACHIUA H3MCHCHUA
SKOHOMHYECCKOI'0 ITOKAa3aTreiisd, TO B 3TOM CIIy4ac roBOpAT, YTO UMECT MECTO mpeH()

IToxg TPECHAOM NOHHUMAIOT U3SMCHCHUC, OIIPCACIIATOIICC 061uee HaITpaBJICHHUC PA3BUTHS UJIA
OCHOBHYIO TCHACHIMIO BPEMCHHOI'O pAaa.

Jpyrumu cioBamu, mpero (menoenyus) — 3T0 yCTONYNBOE, CUCTEMAaTHIECKOE H3MEHEHHUE
3HAYCHUU BPEMEHHOTO psijJia B TEUESHUE JJOCTATOYHO JIOJTOTO MEePHO/IA.

[Ipy nmpOTrHO3MPOBAHUU BPEMEHHBIX PSIOB HEOOXOAMMO BBISICHHTH, CYHIECTBYET JIH
TEHJICHLMS BO BPEMEHHOM DSy UJIM OHA OTCYTCTBYET.




st BpemeHHOrO psiga (1) paccMOTpu KPUTEPHUIH «BOCX00AWUX U HUCXOOAWUXY» CEPHIA,
COTJIACHO KOTOPOMY TEHJICHLIUSI ONPEACIIAETCS 10 CIEAYIOIIEMY aIrOPUTMY.

1. JIng ucciaenyeMoro BpPEMEHHOrO psiia ONpPEAEIseTCsl MOCIIEI0BaTEIbHOCTh 3HAKOB,
HCXOMS U3 YCIOBUIA:

+,ecnu Yiq —Yi >0,
=11 cenu yo, - @)
, Yz — Vi <O.

[Tpu 3TOM eciu mocieayromiee HadIt0IeHNE PAaBHO MPEABIAYIIIEMY, TO YIUTHIBAETCS TOJIBKO OJTHO
HaOJIIOJEHUE.

2. IlopcuuTthiBaeTCA YUCIO CEPUI v(n) . Tox cepuel MOHUMAETCA MOCIEI0BATEIbHOCTh
MOAPSJT PACTIONOKEHHBIX IUIFOCOB U MUHYCOB, IIPUYEM OJIMH ILIIOC UM MUHYC CUMTAETCS CEpUEH.

3. OnpenensieTcs NPOTKEHHOCTh CAMOM JIJTMHHOW CepUU | e (N)

4. Ilo Tabnwuile, MpUBEICHHON HUXKE, HAXOAUTCS 3HAYCHUE I(n).

Jauna psaa, n n<26 26 <n<153 153 <n<170

3navenue I(n) 5 6 7

5. Ecau HapymacTcsa XOTA OBl OOHO H3 CICAYHOIINX HCPABCHCTB, TO TIUIIOTE3a 00
OTCYTCTBHUU TPCHIA OTBEPIracTCs C HOBepHTGHLHOﬁ BCPOATHOCTBIO 0,95:

1 16n - 29
n>=-(2n-1)-19%- |[—— |,
v(n)>| =-(2n-1) ”

| (n)<I(n).

KBanpatHble CKOOKM HEpaBEHCTBA O3HAYAIOT IISITYIO YaCcTh YHCIIA.
3agaua

Jlana nuHaMKKa €XEeKBapTaJIbHOTO BBIMYCKA MPOAYKIHMH (PUPMBI B J€H. €. C IOMOILBIO
KPUTEPHSL «BOCXO0AUUX U HUCXOOAWUXY» CEPUH ClIeNaTh BBIBOJ O MPUCYTCTBUHM WM OTCYTCTBUU
TpeHza. JloBepUTEIbHYIO BEPOSITHOCT PUHATH paBHOM 0,95.

t |1 2 3 4 5 6 7 8 9 10 |11 |12 |13 | 14 |15 | 16

y |10 |14 | 7 |16 |15 | 17 | 16 | 20 | 17 7 [15]16 12014 19|21

Pemenmne.

1. Jlo6aBbTe B TaONMIly JTOMOIHUTEIBHYIO CTPOKY Oj 1% 3aIlMCH MOCIEI0BATENbHOCTH
3HAKOB, JUIsl OMIPEIEICHHUS KOTOPOIl HCTIONB3ylTe hopMyy (2).

2. IloncumnTaiiTe yncio cepuit U(n) , TPOTSHKEHHOCTh CaMOM JJIMHHOW CEpUU Irmx (n) "

onpenenute 1(N) 1o Tabmume.

3. 3anunIMTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BBIITOITHEHUE.

4. Cnemnaiite BBIBOJI.




IIpakTuyeckas padora Ne3
Buviuucnenue ocnosnvix noxazamenei OuHamuKu

I[J'ISI KOJNYECTBEHHOU OLCHKKW JUHAMHUKH 3KOHOMHNYECKUX IIPOHCCCOB MPUMEHIAIOT TaKHUEC
CTaTUCTHYCCKHEC I10Ka3aTcCJid, KakK abcontomuvie npupocmasl, memnsl pocma u npupocma. Onu
noApa3aAcIsAr0OTCA Ha yYenHoie, baszucHvie u cpeOHue.

Ecnu cpaBHeHUE ypoBHEI BPEMEHHOTO psifia OCYIIECTBIISETCS C OAHUM U TEM KeE YPOBHEM,
IOPUHATHIM 32 0a3y, TO OKa3aTeIH Ha3bIBAIOTCA Oa3ucHbimuy. ECN cpaBHEHHE OCYIIECTBIISETCS C
NepPEeMEHHO 0a30i, MprUUeM KaXXAbli MOCIEAYIOIUN YPOBEHb CPABHUBAETCSA C MPEABIAYIIUM, TO
BBIUMCJICHHbBIE TIOKA3aTeNIN HA3bIBAIOTCS YenHbIMU.

@opmynbl A BBIYMCICHUS ILIETHBIX, 0A3UCHBIX U CPEOHUX aOCOJIIOTHBIX MPUPOCTOB,
TEMIIOB POCTa ¥ TEMIOB IpupocTa nanel B Tabmuie (1). B ¢opmynax nmpuHATE 0003HAYCHHUS:

Yt = Y1, Y25 Yises Y0 — ypoBuu Bpemennoro psga, n — mnuna paga, Ys — yposeHb
BPEMEHHOTO Psijia, IPUHATHIN 3a 6a3y A/ CpaBHEHHS.

O0o3Hauenune AOCOJIOTHBII Temn pocra Temn npupocra
NPHPOCT
Iennoii AYy =Yy — Vi g T - 2 100% K, =T, —100%
Yt
Ba3sucublii AYsi =Y — Vs T, = Ve 100% Ksi =Tsi —100%
(=
Ys
Cpennuii — —~ — Kys =T —100%
AYt:M T =ng 20 .100% ot ’
n-1 Y1

Onucanne AMHAMHMKHM Psiia CPEAHMM IIPUPOCTOM COOTBETCTBYET €0 NPEACTABICHUIO B
BH/JIEC TIPSIMOM, TPOXOMSIIEH Yepe3 ABe KpaHHUe TOYKH. sl Moy4eHus: IpOrHO3HOTO 3HAYEHUS
Ha OJIMH WLIar BIEpe]l TOCTaTOYHO K IMOCJeIHEMY HaONIOJCHHIO J00ABUTh 3HAYCHHE CPEIHEro
abCOIIOTHOTO IPUPOCTA:

9n+1 =Yn +A)_/ ) (3)

e yn — 3HA4YCHHUEC IIOKa3aTeyis B N TOYKEC BPEMEHHOIO psnaa, yn+l — HPOTHO3HOC 3HAUCHUC

IOKa3aTecjisA B TOUYKC n+ 1 , Ay — 3HAYCHHUEC CPCAHCTO IMTPHUPOCTAa BpEMCHHOT'O pAa.

[Tonydyenue mporHozHoro 3HadeHus mo ¢opmyne (3) KOPpEKTHO, €cau JUHAMUKA psaa
O6nu3ka Kk JuHelHOW. Ha Takoll paBHOMEpHBIM XapakTep AMHAMHKH YKa3blBAalOT MPUMEPHO
OJIMHAKOBBIE LIEMTHbIE A0COIIOTHBIE TPUPOCTHI.

Hcnons30BaHue CpeAHEro Temma pocTa (CpeaHero TeMmma MPUPOCTa) A OMUCAHHS
JTUHAMHUKU Pa3BUTHS PsAa COOTBETCTBYET €ro MPEJCTABICHUIO B BHUJIC IMOKA3aTCIbHOW WIIN
SKCIIOHEHIIMAJIbHOM KPUBOW, MPOBEACHHOW uepe3 JBE KpallHME TOYKH, M XapaKTepHO s
MPOIIECCOB, W3MEHEHWE ITUHAMUKH KOTOPBIX MPOUCXOIUT C TIOCTOSHHBIM TEMIIOM pOCTa.
[IporHo3Hoe 3Ha4eHHE HA OJUH ILIar BIEPE]] ONpeneiseTcs no popmyie:

A

Ynaa =Yn-

—|



HenmocratkoM IpPOrHO3MpPOBaHUS € HCIIOIB30BAHUEM CPEIHErO IPUPOCTa U CPEIHETO
TEMIIa pOCTa SIBJSIETCS TO, YTO OHM YYUTHIBAIOT HAYAJIBHBIN U KOHEYHBIN YPOBHU PsAJla, UCKIIIOYast
BIIMSHUE IIPOMEKYTOUHBIX YpOBHEH. TeM He MeHee, OHM HCIOJIb3YIOTCS KaK IPOCTEHUIINE,
npUOJIMKEHHBIE CTIOCOOBI TPOTHO3UPOBAHHUA.

3agauga.

EsxexBapranbHas auHamuka (oHna 3apaboTHOM 1u1aThl paOOTHUKOB (PUPMBI B JICH. €.
npeJcTaBieHa B Ta0uIe.

t 1 2 3 4 5

y |8946,00 | 8981,50 | 9024,10 | 9063,15 | 9105,75
OO0oCHOBaTh IPAaBOMEPHOCTh HCIIOJIB30BAHUE CPEJHEr0 HPUPOCTA Ul ONpPEIeTICHUS

NPOTHO3HOTO 3HaUYeHUs (PoHAa 3apabOTHOM TUIaTH B 6-M KBapTae.

3agaua.

H3MeHeHne eXeKBapTaIbHON TUHAMUKA (OHIA 3apabOTHON TUIAThl pAOOTHUKOB (HPMBI
MPOUCXOAMIIO TPHUMEPHO C TOCTOSHHBIM TEMIIOM pocTa B TeueHHWe S5 kBapranoB. DoHp
3apaboTHOM TUIaThl B 1-KBapTane coctaisut 9523,08 neH. en., a B 5-M kBaprane — 9693,13 neH. en.

Omnpenenuths nporHo3 (oHma 3apaboTHOM TUIaThl paOOTHUKOB (UPMBEI B 6-M KBapTale,
UCIIONIb3Ysl CPEIHUN TEMII POCTA.

IIpakTuyeckas padora Ne4
Cenascusanue 8pemeHHbIX psoo8

IIpenBapuTeNbHbBIN aHAJIA3 BPEMEHHBIX PSAJ0B SKOHOMUYECKUX IT0KA3aTENIEeH 3aKII04aeTCs
B BBIABJICHUU aHOMAJIbHBIX 3HAYEHW YPOBHEW psAla, KOTOPbIE HE COOTBETCTBYIOT PEAIbHBIM
BO3MOJKHOCTSIM PacCMaTpUBaEMOM SKOHOMHUUYECKOW CUCTEMBI, & TAK)KE B ONPEJACICHUN HAIWYUS
TpeHJa.

HaubGonee pacnpocTpaHeHHbIM NpUEMOM JMJIi YCTPAHEHHS AaHOMAJbHBIX 3HAUEHUM
MOKa3aTened U OTCYTCTBHS TEHACHLIMHM BPEMEHHOIO Psiia SIBISETCS C2aAdNCUBAHUE 8PEMEHHO20
pAada. Ilpu 3TOM NMPOU3BOAUTCS 3aMeHa (PaKTUUECKUX YPOBHEH BPEMEHHOTrO psijia pacueTHBIMH,
4TO CHOCOOCTBYeT Oojee 4YeTKOMY IMpOSBICHHIO TeHACHUMU psaaa. CKonb3slive CcpeaHue
MO3BOJISIOT CIVIAANTH ClTy4yaiHble U IepuoIuUecKre KojaeOaHusl BPEMEHHOT o psja.

Haubonee pacnpocTpaHeHHOM mNpouenypol CriaXUBaHUS SBISIETCS METON MpOCmou
cronvzawell cpeoneti. CHavasa s BpEMEHHOTO Psijia ONpeIelsieTCsl MHTepBaJl CriiaxuBanus (Q).
Ecin HeoOXonumMo cCriaiuTh MeJKHWE KoJeOaHHsd, TO HMHTEpBal CrJIaKWBaHMUsS OepyT IO
BO3MOXKHOCTH OOJBIINM, €CIM HYXHO COXPAaHUTh Oojee MeJKHe KOoJieOaHus, TO HHTEpBal
Crila)kKMBaHUs yMeHbIaoT. J[J1s mepBbIX (J) ypOBHEN BPEMEHHOTO psijia BHIYUCISETCS UX CpEeIHEe
apudMeTHuecKoe 3HaueHHe. DTo OyAeT CIVIaKEHHOE 3HAu€HUE YPOBHS psAa, HAXOMISIIErocs B
MHTEpBaJie CIUIaKUBAaHUA. 3aTeM MHTEPBAJ CIIIaKMBAaHUS CIIBUTaeTCs Ha OJUH YPOBEHb BIPABO,
MIOBTOPSIETCSI BBIUMCIIEHUE cpelHell apudmerndeckoil u T.1. B pesynbTrare Takoi mpouemsypbl
MOJIyYUM PsAJl CTJIAKEHHBIX 3HAUYEHUH, NMPU 3TOM B 3aBUCUMOCTH OT () MepBble U MOCIEIHUE
YPOBHU TEPSIOTCA.

Jnuny mHTepBana criaaxuBaHus (J) yaoOHO OpaTb B BHJE HEUETHOTO YHUCIA, B 3TOM
cllydae pacdeTHOE 3HAUYEHHUE CKOJb3AIICH cpelHell OyneT MPUXOJUThCA HAa CPEJHHM MHTEpBal

pana.



Hanpumep, 115 uatepBana g = 3 criaxkeHHble YPOBHH PACCUUTHIBAIOTCS 1O (hopMyIie:

Ve =(Yia + Ve + Y1) /3.

UYroObl HE MOTEpATh MEPBbIM W MOCIEIHUNA YPOBHH P, UX MOKHO BBIYMCIUTH I10
dbopMynaM napaboIuYecKOro UHTEPIOIUPOBAHUS:

Y1 =(5y; +2y, - y3)/6,
Yo = (=Yno +2Y,4 +5Y,)/6.

MeToa pocToi CKOJIB3AIIEH CpeIHEl 1aeT XOPOIINe Pe3yJIbTaThl B JMHAMUUYECKHUX PsIIax
C JIMHEWHOW TeHACHIUEH pa3BUTHSI.

JUia psAnoB ¢ HEIMHEWHOW TEHICHLMEH pa3BUTUA HEOOXOAMMO HPUMEHSTh METOJ
636€ULEHHOU CKOMb3AWel cpeonel. DTOT METOJ OTINYAETCs OT METOJAA IPOCTON CKOJIb3SIIEN
CpedHel TeM, 4TO YpPOBHH, BXOJSIIME B HMHTEPBal CIVIAKUBAHMs, CYMMHPYIOTCS C pa3sHbIMU
BecaMmu. [[y1st mosiMHOMOB 2-r0 ¥ 3-T0 MOPSIIKOB IO S-WIEHHOM B3BELIEHHOMN CKOJIb3SIIEH cpeHen
[IEHTPAIbHOE 3HAUCHUE ONpeesieTcs Mo popmyIe:

Ve =1/35-(=3y;p +12Yy, 4 +17Y, +12Y; 3 —3Yy,0).

BecoBpie k03 (UIIMEHTHI MPU CTITAXUBAHUK MO MOJUHOMAM 2-TO M 3-TO TOPSAIKOB B
3aBUCHUMOCTH OT JJIMHBI HHTEpBaJla CriaXKUBaHUsI IPEICTaBIEHBI B TA0JIULIE.

JiuHAa nHTEpBAJIa CIIIAKUBAHNS BecoBoii ko punuent
S 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BolpaBHUBaHUE  BpPEMEHHBIX  pPAJOB  MOXKET  OBITh  NPOM3BEACHO  METOJIOM
9KCNOHeHYyuanbHo2o cenadxcueanud. CyTb METOZa 3aKIo4yaeTcs B TOM, 4YTO B IPOLENype
HAaXO’KJICHUS CIVIAJKEHHOIO YPOBHSI HCIIOJIB3YIOTCS 3HAYEHUS TOJBKO MPEAIIECTBYIOINUX YPOBHEN
psIOB, B3ATHIE C OINpPENEICHHBIM BECOM, MpHYEM BeC HaONIOJEHUS YMEHBIIAeTCs MO0 Mepe
YAQJIECHHS €70 OT MOMEHTA BPEMEHH, JIUI1 KOTOPOrO ONPEAEIISIETCS CTIaKEHHOE 3HaYEeHUE YPOBHS

pana. Eciu ans ucxoguoro BpemeHnoro psaga Yt = Y1» Y2 Ytoeew Yn cooTBercrByrommue

CTJaKEHHbIE 3HAUEHUs YPOBHEH 0003HAYUTH St , rnie t=1N | 10 skcronennmansmoe
CriIa)kKMBaHHUE MMPOU3BOJIUTCS IO PEKYPPEHTHOMY COOTHOILIEHUIO:

S=a-y+{1-a) Sy,

/1€ 0. — [apameTp criakuBaHus, npuyem 0 1, BennuuHa (1- o) Ha3pIBaeTCs KO3 PUIIEHTOM
JTUCKOHTHPOBAHUS.

Hcnonb3ys peKyppeHTHOE COOTHOIIEHUE I BCEX YPOBHEHU Psiia, HAUMHAsS C IIEPBOIO U
KOHYas MOMEHTOM YpPOBHS (, MOXHO IOJIy4UTb, 4YTO OKCIIOHEHLUAJIbHAs CPEIHsA, T.€.
CIVIA)KEHHOE JaHHBIM METOJIOM 3HA4€HHUE YpPOBHS pAJa, SBIIAETCS B3BEIICHHOW CpeIHEN BCeX
MIPEAIIECTBYIOINX YPOBHEH:

S;=a) (l-a) -y, +(1-a)'S;.

OObBIYHO A1 BPEMEHHBIX PSAJOB B SKOHOMHYECKHX BEIMYMHAX BEIMYUHY IapaMerpa
CriakuBaHus BeIOMparoT B uHTEepBase ot 0,1 10 0,3.



HauanpHblil mapamerp So MPUHUMAIOT PABHBIM 3HAYEHHUIO MEPBOrO YPOBHS psiia WU
paBHBIM cpeliHel apu(MeTHyecKoil HECKOJIbKUX MEPBBIX WICHOB psla, HallpuMep:

S _YitYotY;
0= T 3

3agaua
[To maHHBIM TUHAMUKHU yposkaiiHOCTH 3a 10 JieT, mMpuBEACHHBIM B TaOJIHUIIE, PACCUNTAT:

- 3-, 5-JIeTHUE CKOJIB3SIINE CPEAHUE TPOCTHIC,
— D-JIETHUE CKOJB3SIINUE CPEAHUE B3BEIICHHbIE;
— CPaBHUTH PE3YJIbTATHl PACUCTOB.

t 1 2 3 4 5 6 7 8 9 10

y 16,3 21,2 18,1 8,7 16,3 17,3 20,9 15,4 19,7 21,7

- MIOCTPOiTE TpaduKy psiia JMHAMUKH U TPSH]IOB JIMHEHHOW (DUIBTpaIlvy.
3agaua

B Tabnuue mnpuBeneHbl AaHHBIE YUCIEHHOCTH IpernojaBaresiell BBICHIMX Y4eOHBIX
3aBeneHuil P® (Teic. uyenoBek) mo rojxaMm. IIpouwsBecTu criakuBaHue BPEMEHHOTO psija ¢
MCII0JIb30BaHUEM SKCIIOHEHIIMAIBHON CpeHEN, IPUHSAB I1apaMeTp CIiIaKUBAHUS a=0,1un
a = 0,3. Ilo pe3yapTaTam pacueToB ONPEAETUTh, KAKOW U3 CIJIaKEHHBIX BPEMEHHBIX PSIIOB HOCUT
OoJiee TIIaIKUil XapakTep.

Too | 1992 1993 1994 1995 1996 1997 1998 1999
yi | 2335 | 2399 | 2398 | 2619 | 2618 | 268,7 | 260,7 | 298,6

IIpakTHyeckas padora NeS
Boibop naunyuwezo suoa mpenoa ¢ nomowwio Excel

Jns onpeneneHus nmapaMeTpoB JMHEWHOIO TPEHJA 10 METOAY HAaMMEHBIIMX KBaJIpaTOB
UCTIONB3YeTCsl craructuueckas ¢Gyukuus JIMHEWH, nns onpeneneHus SKCIOHEHIIMAIBHOTO

tpenna JIIPOIIPHBJI. B kauecTBe He3aBHCHMOI TIepEMEHHOM BEICTyTIaeT Bpemsa | = Ln,

B Excel nunus TpeHa MoXeT ObITh J100aBJIeHa B JHarpaMMy ¢ 00JIaCTSMH THCTOTPAMMBI
M B rpaduk. s aTroro Heo6xoauMo:

- BBIJICIUTH 00J1aCTh JUarpamMmbl; B TTIaBHOM MEHIO BbIOpaTh /Juaspamma—3/Jobagume TuHu0
mpeHoa;

— B TIOSIBUBIIIEMCSI TMAJIOTOBOM OKHE JIunusi mpenda BBHIOpATh BUJ JIMHUW TPCHJIA U 33]1aTh
COOTBETCTBYIOIIME TapaMmeTpbl. i MONMHOMHAIBHOTO TpPEeHIa HEOOXOIMMO 3aJaTh
CTETICHb aIMTPOKCHMHPYIOIIETO MOJIMHOMA.

B xauecTBe qononHUTEILHON HHPOPMAIH HA JUArpaMMe MOKHO OTOOPa3UTh ypaBHEHUE
perpeccur W 3HAYCHHUE CPEIHEKBAIPATHUECKOTO OTKJIOHEHHS, YCTAHOBHUB COOTBETCTBYIOIINE
bnaxku Ha 3aKianke I[lapamempsl TATOTOBOTO OKHA JIunus mpernoa.

3agaua

JlnHamuika BBITyCKa MPOAYKINKA DUHISHINNA XapaKTepU3yeTcs JaHHBIMH (MJTH. JOJUL.),
MIPE/ICTABJICHHBIMU B TaOJIHIIE.

Tox Bpinyck npoayKuuu I'on Bbinyck npoayKuuu

1961 1054 1979 11172




1962 1104 1980 14150
1963 1149 1981 14004
1964 1291 1982 13088
1965 1427 1983 12518
1966 1505 1984 13471
1967 1513 1985 13617
1968 1635 1986 16356
1969 1987 1987 20037
1970 2306 1988 21748
1971 2367 1989 23298
1972 2913 1990 26570
1973 3837 1991 23080
1974 5490 1992 23981
1975 5502 1993 23446
1976 6342 1994 29658
1977 7665 1995 39573
1978 8570 1996 38435

no

. IIpoBectu pacuer napaMeTpOB JIMHEWHOIO ¥ 3KCIIOHEHIIUAIIBHOTO TPEHOB.
[Toctpouts rpaduku psga TMHAMUKU U TPEHIOB.

. BpiOparp Hammy4muii BUA TpeHJa Ha OCHOBAaHMH TpaUUEcKOro H300pakeHUs U
3HaueHUs KOd(PPUIMEHTa AeTepMUHALIIH.




[Tpunoxenue 2

7 OueHo4YHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSI H OLIEHOYHbIE CPeACTBA ISl POBedeHHs
NMPOMEKYTOYHOM aTTeCTALMU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

IInanupyemslie
pe3yJIbTaThl
00y4eHus

[TK-4: criocoOHOCTBIO Ha OCHOBE OMHMCAHUS SKOHOMUYECKUX IPOLIECCOB U SIBICHUI CTPOUTH
CTaHJapTHbIE TEOPETUYECKHE U SKOHOMETPUUECKUE MOJIEIIN, aHAITM3UPOBATh U COJIEPKATEIBHO
MHTEPIIPETUPOBATH MOJTYUEHHbIE PE3YIIbTAThI

3HaThb

OCHOBHBIC TTOHSTHS.
THUIIBI ¥ BUJIBI
AKOHOMETPUYECKHUX
Mojenen

Hepeqeﬂb BOIIPOCOB AJIsl MOATOTOBKHU K

3aveTy

1. UYro Takoe perpecCuOHHbIN aHAIN3?

2. Yto nmoHnuMaeTcs 1o napHou
perpeccueii?

3. OnumuTte cyth TpaaumonHoro MHK
1S JIMHEMHOW ITapHOM perpeccum.

4, Uto Takoe «oieHka napamerpa»? Yem

OTJINYAOTCA «MCTUHHBIC) 3HAUYCHUA I1apaMETPOB
[PCIPECCUU OT UX OI.IGHOK?

0. YT0 Takoe OCTaTKU B PErpeCCUOHHOM
aHanu3ze?

6. OrnumuTe npoueaypy NpoBepKH
CUIIOTE3bI.

7. Yro Takoe ypoBEHb 10BEpHs?

8. Uto Takoe MHTEpBaIbHBIN TPOTHO3?

[loueMy BO3HMKAET HEOOXOAUMOCTb IOCTPOCHUS
TOYEYHBIX IIPOTHO30B?

0. Kakoii Bug uMeer cucteMa HOpMallbHbIX
YPaBHEHHH METOJ1a HAMMEHBIIINX KBAJPaTOB B
CiIy4ae JIMHEHHOU perpeccun?

10. ITo kako#t popmyIie BEIYUCTIAETCS
ITMHEHHBINA KO3 PUITMEHT MapHON Koppessaunun?
11. Kak BbIYMCIISIETCS M UTO MOKA3bIBAET
MHJEKC IeTepMUHALINN?

12.  Kak BblYMCIsSIETCS M YTO TOKA3bIBAET
MHJEKC IeTepMUHALINN?

13.  Kak mpoBepsieTcsi 3HaYMMOCTb ypaBHEHUS]
[pErpeccuu U OTAEIbHBIX KO3 (PUIINEHTOB?

14.  Kak cTpouTcs JOBEpUTENbHBIN HHTEpBAI
[IPOTHO32 B CIy4ae JUHEHHON perpeccun?

15.  Kak BBIYMCISIOTCA U YTO MOKa3bIBAIOT

KOA(DPUITMEHT TACTUYHOCTH D U CPETHUM
KOX((UIIMEHT TaCTHYHOCTH




yYMETh OO0BACHATH (BBIABIATH |[[I[puMep MPaKTHYECKOT0 3aIaHUS
U CTPOUTD) 1. Iloctpoure nMHEHHYIO TAapHYI MOJEIb
DKOHOMETPHUYECKUE  [PETPECCHH,  ONMUCHIBAIOIIYI0  3aBHCHMOCTH
MOJICITH U 3apabOTHOI MIaThl PA0OYEro OT €ro Bo3pacTa 1o
UHTEPIPETHPOBATh  [PKCIICPUMEHTAIBHBIM JJAHHBIM.
MOJTyYCHHBIE 2.PaccunTath cienyroniie moka3aTeian KauyecTBa
pe3yJIbTaTHI. MO/JICIIA PETPECCHH:
- K03 (DUIIUEHT IeTepMUHAIINH;
- kod(purueHT MHOKECTBEHHOM|
KOppEISIUHT;
- CpenHss KBaJ[paTu4ecKas OImnoOKa|
YPAaBHEHHSI PETPECCHH;
- omrOKa anmpOKCHMAITUH.
CrienaTh BBIBOJIBI IO KAXKJIOMY MOKA3aTEIt0
BJIAJICTh HaBBIKAMU [IpuMep KOMILIEKCHOTO 3a/1aHHUA
BBISIBIICHUS 1. Omnpenenure BUI (HYHKIMH, HAWTYUYIIAM
0coOeHHOCTEHN 00pa3oM ONUCHIBAIOIIEH 3aBUCUMOCTh Pacxo/10B
(YHKIIMOHUPOBAHUSl |[HA TMOKYIKY IIPOJIOBOJIBCTBEHHBIX TOBapOB B
HYKOHOMHYECKOTO o0mmx pacxomax (%) - y OT CpelHEIHEBHOM

00BEKTa ¥ HA OCHOBE
3TOrO ONpee/ICHUE
Oymyiiee moBeIeHUs
00BbeKTa npH
U3MEHEHUU
KaKHX-JT100
napaMeTpoB

3apabOTHOM TUIaThl OJHOTO padoTaromiero (pyo) —
X [0 JAaHHBIM CEeMH TEPPUTOPHUIl YPalbCKOIro
pervoHa 3a 199X .

2. Ji1st XapaKTepuCTUKH 3aBUCUMOCTH Y OT X
[paccuuTaiTE MapamMeTpsl CASAYIONMX (QYHKITU:
o JIMHEHHOM;

. CTCIICHHOI;
. IMOKAa3aTelIbHOM’;
. PaBHOCTOPOHHEW TUNEPOOITHI.

OneHuTe KaKOYH0 MOJEIb YEpPe3 CPEAHIOI0
omnOKy anmpokcumanuu A u  F-xpurepuii
Duirepa.

OIIK-3: crmocoOHOCTHIO BRIOpATh HHCTPYMEHTAIBHBIE CPEJICTBA JJIsT 00PA0OTKH YKOHOMUYECKUX
JIAHHBIX B COOTBETCTBHH C TIOCTABICHHOH 3a/1a4yeii, MPOAHAIM3UPOBAThH PE3yJIbTaThl PACUETOB U

000CHOBATH IMOJIYYCHHBIC BBIBO/IbI




3HATbh

OCHOBHBIE BH/IBI
porpaMm st
obecnieueHus
CTAaTHCTHUYECKUX
pacueToB

[lepeyeHb BONPOCOB I MOATOTOBKH K

3avery

1. Yro O3Hay4aeT MOHSTHE
(KQueCTBEHHAs» MOJIETb perpeccuun’?

2. B xakom ciydae BepHO COOTHOILIEHHE 7
3. Uto o3Ha4aeT BBICKA3BIBAHHE «TECHAs]
muHelHas CBS3b»?

4. Uro MOKa3bIBacT KOdPPUITHEHT|
nerepMuHanuu paBHbIi 0,757

0. Yro Takoe omudOKa annpokcuManuu?

6. [IpuBeaute MpUMEDP HEJIMHEHOM]

perpeccuu 1o BKJIIOYAEMBIM B Hee
OOBSICHAIOIUM MEPEMEHHBIM, HO JMHEHHON IO
OLICHUBAEMBIM IIapaMETPAM.

7. Uto 3HAUUT BHYTPEHHE JIMHEHHAaA
MOJIETB?
8. Onumure, 4TO0 O03HA4YaeT BHICKA3HIBAHUE

«(yHKLIMS, HAWITY4IIUM 00pa3oM OIMCHIBAOIIAs
3aBHCHUMOCTbB Y OT X»?

0. [lepeuncnure Bce BHABI  MOJEJEH,
HEJIIMHEHHBIX OTHOCHUTENBHO: a) BKJIIOYAEMbIX
[IEpEMEHHBIX; 0) OLIEHUBAEMbIX 1APAMETPOB.

10. Kaxk MIPOBOJIUTCS moabop
THHEapU3YIOIIEro npeoOpazoBaHus JUIS
BHYTPEHHE HEJIMHEHHBIX Moeei?

11. Ha3zoBute mnoxaszarenu  KOppessiuw,

MCII0JIb3YEMbIE ITPU HEJIMHEMHBIX COOTHOIICHMSIX
[paccMaTpUBAaEMbIX MIPU3HAKOB.

12. Kakue 3a/1auun pemarTes npy
[MOCTPOCHUH YPaBHEHUS perpeccun’?
13. : Kakoii Bun wumeer cucrema

HOpPMaJIbHBIX YPaBHEHHH MeTOAa HAaWMEHBIINX
KBaJIpaToOB B Clly4ac JUHEHHON perpeccun’?

14. ITo xakoil popmysie BBIYUCISAETCS HHACKC
MHOKECTBEHHOM KOppesuu?

15. Kak BBIYUCIISIOTCSA WHJIEKC
MHOKECTBEHHOU JNETEpMUHALUU u
CKOPPEKTUPOBAHHBIM HMHAEKC MHOXECTBEHHOM]
neTepMuHanuu?

16. Kak npoBepsieTcst 3HaUMMOCTh ypaBHEHUS
[perpeccuu U OTJENbHBIX KOAPPHUIIMEHTOB?




YMETb

CTPOUTh
SKOHOMETPHUUECKHUE

MOJEIHN c

HNCITIOJIB30BAHHUECM
HHCTPYMCHTOB
maketoB MS Excel,
Statistica.

[Ipumep NpaKTHYECKOTO 32 JaHUSA
Onpenenuts ¢GaxTopbl, (HOPMHUPOBABILUE LEHY|
KBapTUD B CTPOSILIUXCS JloMax B
Cankr-IletepOypre B 1996 1. mo nmaHHBIM O
pBIHKE cTposiiierocs kuibs B Cankt-IlerepOypre]
(10 cocTostHUIO Ha JIekadpb 1996 T.)
CrenepupyiiTe (QUKTUBHYIO IEPEMEHHYIO 7 ,
OTPAXKAIOILYI0 MECTONOJIOXKEHUE KBAPTUPHI U
[MO3BOJISIONIYIO Pa3AeUTh BCIO COBOKYIHOCTH
KBapTUp Ha JIB€ TPYIIBI: KBapTHPbl Ha CEBEPE
ropoja (ITpumopckwmit paioH,
[[lyBanoBo-O3epku, I'paxkganka) u Ha Ire
ropoja (FOro-3anan, Kpacnocenbckuii
paiion).IlocTpoiiTe =~ ypaBHEHHE  perpeccud,
XapaKTepU3yIolllee 3aBUCUMOCTb IIEHBI OT BCEX
(haxTOpOB, B IMHEHHOH U CTENIEHHOH (Qopme.
CyiiecTByeT Id pa3HUIAa B LI€HAX KBapTHUD,
[PACIIOJIOKEHHBIX B CEBEPHOM M IOKHOM 4YacCTiX|
Cankt-IlerepOypra? SIBnsercs nu HaTU4Ke
0aKoOHA U JIOHKUU MPEUMYILECTBOM KBapTUPbI
Ha peiHKe? Kak BbI 00BsICHUTE ATOT (HaKT?

BIaACTb

HaBBIKAMH
IIOCTPOEHHUSI MOJENEN
B cnenuaibaom [10

KoMmiiekcHoe 3a1anue

[lo 20 npeanpusTUsSM pPETUOHA OMNPEIEIIUTH
3aBUCUMOCTH BBIPAOOTKHU MPOIYKIIUU HA OJTHOTO
paboTHMKA ) (THIC.py0.) OT BBOJA B JICHCTBHE
HOBBIX OCHOBHBIX (OHIIOB X, (% OT cTOMMOCTH
(OHJIOB Ha KOHEI[ ToJla) M OT YACIHLHOTO Beca
pabOuYnX BBICOKON KBATHM(UKAIMK B OOIICH
UHCIEHHOCTH pabounx  x, (%).

OIIK-2: cmocoOHOCTBIO OCYIIECTBISITh COOp, aHATU3 U 00Pa0OTKY JaHHBIX, HEOOXOIUMBIX IS

penieHust npodeccHoHaNbHbBIX 3a1a4

3HaTh

CrocoObl
KOHCTPYHPOBAHUS
SKOHOMMYECKHUX
MmokazarteJieit.
SKOHOMMYECKHE
3aKOHBI B3aNMOCBS3H
IMoKa3aTelIeil. MeTOIbI,
MOJIEJIN U NIPUEMBI,
ITO3BOJISIONIHE
aHaJIU3UPOBAThH U
HCIOJIL30BaTh
pa3uyHbIe
HCTOYHHUKHU
uH(pOpMaIIUU IS
MIPOBEICHUS
SKOHOMHMYECKHUX
pacyeTos;

[lepeyeHb BONPOCOB /111 MOATOTOBKH K
3avery

1. Kakue TpeboBaHus MpeIbsIBISIOTCS K
(akTOpaMm, BKIIOYaeMbIM B ypaBHEHUE
perpeccun?

2. Yro Takoe BEIOOPOUHOE UCCIIEI0BaHHE
3. Yto nmoHuMaeTcs 1moj JIMHEHHON
MHOKECTBEHHOU perpeccuen?

4. Yem oTnm4aroTcs CTaHJAPTU30BaHHBIE

KO3 PHUIMEHTHI perpeccuu oT K03(h(HUIIMEHTOB B
€CTECTBEHHOM BHUE?

0. Yro moka3pIBaeT OTPULIATENTEHOE
3HaueHne KodPuireHTa 31acTUIHOCTH?

6. UeM OTIMYAIOTCS YACTHBINA U OOIIIHIA
kputepun Ouniepa?

7. Yrto nmoHUMaeTcs MoJ1 KOJUIMHEAPHOCTHIO
1 MYJIbTUKOJJTMHEAPHOCTHIO (PaKTOPOB?

8. Kak mpoBepsiercs Hanuuue

KOHHHHeapHOCTHIIMYHBTHKOHHHHeapHOCTH?




YMETh POBEPATH KaueCTBO  [[10 HCXOMHBIM JJaHHBIM IOCTPOUTH T10JIE
SKOHOMHYECKOH Koppersauuu  [10JMroH 4acToT U ruCTOrpaMmy
HH(OPMAIHH. HaiiquTe Kodpdunuenta koppensiuu . OLEHUTS
OLIEHMBATh €€
pacnpenenenue ..Caenarh pacueT OCHOBHBIX
JI0CTaTOYHOCTb
UHCIIOBBIE XapaKTEPUCTHKH 110 PE3yIbTaTaM
BLIOOPKH: BEIOOPOUYHOE CPEIHEE, AUCIIEPCHS,
CpeHee KBaJpaTUIECKOE OTKIOHEHHE
BIIAJIETh HaBBIKaMK cOopa, [To nanHbIM caiita gKS.'U  0TOOPATh NPHU3HAKH.

00paboTku
pa3IMYHbIX
HCTOYHUKOB
uHpopMmanuu st
MOCTPOCHHUS
HKOHOMETPHUCCKUX

MOJIEJEN pe3yJIbTaTOB

npodeccuoHanbHOM
JIeSATEITLHOCTH.

XapaKTEepU3YIOIIHUE COLIMAIIBHO =3KOHOMUYECKOE
rojoxxeHue peruoHoB P®. [Ipoeputh ux Ha
HOPMAaJIBHOCTG. . HaliTu ypaBHEeHHE perpeccuu y
= a + bX MeTo10M HaMMEHBIINX KBAPATOB. .
[TocTpouTh rpaduK: UCXOTHBIE TOUKH U
ypaBHEHHE perpeccud. JlaTb MHTEpIIpETaLIo
KO3 PHUIIMEHTOB ypaBHEHUSI.

6) HOpﬂ)IOR NMpOBECACHUSA l'lpOMC)KyTO‘lHOifI aTTeCTallu, NMOKa3aTe/Ii M KPUTECPHUU

OLlCHUBaAHUA:

[TpomexyTouHas arTecTanys Mo JUCHUILIMHE « DKOHOMETPHKa» BKIIOYAET TEOPETUYECKUE
BOIIPOCHI, TTO3BOJISAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYaIOIIMMUCS 3HAHUH, U MPAKTUUYECKUE
3a/laHusl, BBISBIISIIOIIME CTENIEHb COPMUPOBAHHOCTH YMEHUI U BIIaJIeHUH, IPOBOIUTCS B (hopme

3a4cCTa.

3a4yer Mo MAHHOW AMCIUILUIMHE TPOBOAMTCS B YCTHOH (opme mo Omiieram, KaxIblid W3
KOTOPBIX BKJIIOYAECT OJAWH TEOPETUUYECKHM BOIIPOC ¥ OJHO MIPAKTUYECKOE 3aJaHUE.
IToka3aTen M KpUTEPUH OLICHUBAHUA 3a4eTa:

Ha OILICHKY

«3a4YTEeHO» — O6y‘18.I-OH.[HﬁCH ACMOHCTPpHUPYCT BBICOKHM YPOBCHb

c(OpMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYecKoe M TIyOOKOoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HaHUSIMHM, YMEHUSIMH, IPUMEHSIET UX B CUTYallUsIX MOBBILIEHHON CII0)KHOCTH;

— Ha OLIEHKY «He3auTeHo» — OO0ydJaroluiics AeMOHCTpupyeT 3HaHus He Oonee 20%

TCOPCTUYICCKOTO Marcpualia,

JO0IMYCKA€T CYHICCTBCHHBIC OHII/I6KI/I, HEC MOXKET II0Ka3aTb

HWHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA ITPOCTHIX 3a1aY.




