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3aB. kadeapoii A.T'. BacunbeBa




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJI51)

oOydeHre CTYyJCHTOB OCHOBHBIM MAaTEMaTHYECKUM MOHATHSAM W METOAaM B 00JIaCTH
SKOHOMETPUYECKOTO MOJCTUPOBAHUS, TNPUMEHHUTECIBHO K PEIICHWIO 3a7a4  aHaju3a,
MIPOTHO3UPOBAHUSA U YIPABJICHHUS KOHOMHKON Ha Makpo - U MHUKpPO - ypoBHsX. B mpouecce
W3Y4YEHUs 1TOW NUCUMILIMHBI Yy CTYJACHTOB JOJKHBI OBITH C(OPMHUPOBAHBI TEOPETHUECKHE W
MPaKTUYECKHE HABBIKU PEIICHUSI SKOHOMETPUUECKHUX 3a/1a4 U aHAJIU3a MOJyUYEeHHBIX PE3yJIbTaTOB.

2 MecTo JUCHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe1bHOI POrpaMMbl

JucuuiuinHa DKOHOMETpHUKa (MPOJBUHYTHI YpOBEHb) BXOAMUT B 0053aTENbyl0 4acTh
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBbI.

Jns  u3ydeHWs  JAUCUMIUIMHBI ~ HEOOXOXMMBI  3HaHUS  (YMEHMs,  BIaJEHU),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YyUCHHS AUCIUTUTUH/ IPAKTUK:

CrarucTtuka

Maremaruka

DKOHOMUKA OpraHU3aLuu

Metob1 00pabOTKH S5KOHOMUYECKOI HHPOpMaLIUU

3HaHus (yMEHUs, BIAJICHUA), TOJIyYeHHbIE NPU U3YYEHUU AAHHOW JUCLUIUIMHBI OYIyT
HEOOXOIUMBI JUIsl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

[ToaroroBka k ciade u cjaua rocyJapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuaromierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4YeHUs1

B pesynbraTte OCBOCHMA AUCHUILIUHBI (MOIYJsl) «DKOHOMETpHKa (IPOJBUHYTHIN
YPOBEHB)» 00YUaAIONTHICS JOHKSH 001a1aTh CISTYIONIMMI KOMIICTCHITHSIMH

KOI{ HHIUKATOpa I/IHIII/IKaTOp JOCTHXKXCHHUA KOMIICTCHIIN

OIIK-2 CriocoOeH TpHUMEHSATH IMPOJBHHYTHIE WHCTPYMEHTAIBHBIC METOABl SKOHOMHYECKOTO
aHaJIM3a B IPUKJIAAHBIX 1 (1K) G yHIaMEHTaIbHBIX HCCIETOBAHMIX,

OIlK-2.1 PaboTaer ¢ HallMOHAJILHBIMU U MEXIYHAPOAHBIMU 0a3aMu JaHHBIX C LIEbIO
Moucka HeoOXoaumoW HH(oOpManMu 00 3KOHOMHUYECKHX SBJICHUSAX U
npoleccax

OIlK-2.2 OO6pabaTbiBaeT MH(POPMAIUIO 00 SKOHOMMUYECKUX SIBJICHUSAX M INPOLECCaX,

ONpeseNsieT CBS3M U 3aBUCUMOCTH MEXAY >3JEeMEHTaMH HH(pOpMaIuH,
bopmMyarpyeT 060CHOBaHHBIN BBIBOJ

OIIK-2.3 BJ'Ia,HeeT COBpPCMCHHBIMU MCTOAAMU 3 KOHOMHWYCCKOI'O0 aHalin3a, CTATUCTUKNU
1 OSKOHOMETPUKHU IJIA PECIICHUA TCOPECTUICCKUX U TPUKIIAIHBIX 3aaa4

OIIK-5 CniocoGeH ucrnonb30BaTh COBpEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOIMH U IPOTPaMMHBIE
CPEJICTBA IIPH PELIEHUU NTPodeccroHANIbHBIX 3a/au.

OIIK-5.1 BriOupaer cOOTBETCTBYIOIIME COAEPKAHUIO MPO(ECCHOHANBHBIX 3a/1ad
WHCTpyMEHTapuil 00pabOTKM W  aHauu3a JIaHHBIX, COBPEMEHHbIE
1HGbOpPMAalMOHHbIE TEXHOJIOIMH U IPOTrPaMMHOE obecneueHne

OIIK-5.2 Hcnonp3yer i pemeHuss Npo(ecCHOHANBHBIX 3aJad COBPEMEHHBIE
nH(}OpMaLMOHHBIE TEXHOJIOTMH U TPOTPAMMHBIE CPEACTBA, TPEIBAPUTEILHO
OLIEHUB BO3MOKHOCTb U 11€J1€CO00pa3HOCTh UX UCTIOJIb30BAHUS




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyTI0eMKOCTh AMCHIUILUINHBI COCTaBisieT 3 3adeTHhIX equHul] 108 akasn. wacos, B ToM

HHUCIIC:

— KOHTakTHas pabota — 10,7 akan. yacos:
—aynurtopHas — 10 aka. gacos;
— paeayautopHas — 0,7 akaj. 4acos;

— camocTosTenpHas padota — 93,4 akaj. 4acos;
— B (hopMe npakTudeckoit moaroroBku — 0 akaj. yac;

— MOJTOTOBKA K 3auéTy — 3,9 akaj. yac

dopma arTecTaluum - 3a4eT

AynutopHas s e
KOHTaKTHas pabora E 3 dopma TeKyLEro
=
B aKaj. gacax v Bun KOHTPOJIS
Paszen/ Tema 2 (B axan ) == . p Kon
> & © | caMOCTOSITeNIbHOM | ycrieBaeMOCTH H
JACIATUTAHBL = £ s ., | xommeTeHIM
Q & paboThI IIPOMEKYTOYHOMH
na6. | mpakr. | €3
Tex. - [ HPAKT. | = \© aTTeCTALUH
3aH. | 3aH. [O &
1. Benenue B nmpeaMeT
Nzyuenne
JUTEPATypBhI CTHBIH ompoc
1.1 Ipeamer PaTyprL, y P
. MOJTOTOBKA K Ortuer o
SKOHOMETPHUKH, €€ Ieb, 0,4 0,4 5 .
BBITTOJIHEHHIO nabopaTopHO
3amaun. ba3oBble mOHATHS
112a00paTOPHBIX pabore
pabot
1.2 TloBTOpeHue TEOpUH Uzyuenue
BEPOSTHOCTH u 0.4 06 54 JIUTEPaTypBhI, YCTHBIH OIpocC
MaTeMaTHIECKON 1 ' ' ' MOATOTOBKA K |JOKIJIAJ K CEMHHAPY
CTaTUCTUKU CCMUHApy
1.3 MarematuMaTH4IeCcKOe
MOJICTTUPOBaHIE B
9KOHOMUKE. Kiraccer
o Nzyuenue o
MOJIEIIEH. Bunsr 0,4 0,8 8 YCTHBIN OIIPOC
JIUTEPATyPhI
MIEPEMEHHBIX. Orarsl
9KOHOMETPUYECKOTO
MOZEIUPOBAHHS
Hroro no pazaeny 1,2 1,8 18,4
2. PerpeccuoHHBIE MOZIENTN
Nzyuenue
JATEPaTypHl, OTYET 110
MOATOTOBKA K 1a60paTOPHBIM
. BBIITOJTHEHHIO adoram
2.1 Juneiinas perpeccns. 0,6 08 | 10 P
11a00paTOPHBIX OTYET M0
pabot MIPOX 0K ICHUIO
[Tpoxoxnenus Moyt MOOK
1 MOOK
Uzydenue
JIUTEPaTypHl, Otyer o
HOATOTOBKA K nabopaTopHO
2.2 HenuHeiiHble Mozmenu 04 06 14 BBIITOJTHEHHIO pabote
perpeccun ! ' n1abopaTopHBIX OTYET O
pabot MIPOXOXKICHUH
IIpoxoxaenne Moyt MOOK
MOOK
Wroro no pazneny 1 1,4 24

3. BpeMeHHEBIE psabI




N3ydenne

JTUTEPaTypHI, Otuer o
MOJITOTOBKA K nabopaTopHOi
3.1 OcHOBHBIE 3JEMEHTHI 04 06 16 BBITIOJTHEHHIO pabore
BPEMEHHOTO psijia ! ' 11ab0paTOPHBIX Otuer o
pabor TPOXOXKACHUH
IIpoxoxnenne moayist MOOK
1 moyist MOOK
Nzydenne
JIUTEPATyPBHI, Otyer o
MOJITOTOBKA K nabopaTopHOi
3.2 Monenu cTalMOHapHBIX 06 08 16 BBIITOJTHEHHIO paboTte
Y HECTAIlMOHAPHBIX PAIOB ! ' 11a00paTOPHBIX Otuer o
pabor TPOXOXKACHUH
IIpoxoxnenne moayist MOOK
moyist MOOK
HUroro no pazneny 1 14 32
4. Cucrtembl YKOHOMETPHUYECKUX
YpaBHEHUH
N3ydenne
JTUTEePaTypHL, Otuer o
MOATOTOBKA K nabopaTtopHoi
4.1 Cucrembl ypaBHCHHH B 06 08 14 BBITIOJIHEHHIO pabore
HKOHOMETpPUKE ' ' 11a00PaTOPHBIX OTYET O
pabor TIPOXOXKJICHUH
MIPOXOKICHUE Moyt MOOK
1 Moyt MOOK
Nzyuenne
JIATEPaTypHl, Otyer o
. MOJrOTOBKA K nabopaTtopHoOi
4.2 CucreMbl JHMHEHHBIX A patop
BBITTOJIHEHHIO pabore
OJTHOBPEMEHHBIX 0,2 0,6 5
N 112a00paTOPHBIX OTYET O
ypaBHEHHI
pabor TIPOXOXKJICHUH
MIPOXOKICHUE Moyt MOOK
Moyt MOOK
Hroro no pazaeny 0,8 14 19
5. 3ager
Nzyuenue
JIATEPATyPHI
5.1 3ager 1 PATYPEL, TecT
MOATOTOBKA K
3a4eTy
Hroro mo pazgery
Hroro 3a cemectp 4 6 93,4 3a4éT
HWroro no aucuuninnxe 4 6 93,4 3a4er




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

[Ipu mpoBeneHNY 3aHATHUN U OPTraHU3AIUH CAMOCTOSTEIHBHOM PAOOTHI UCTIOJIB3YIOTCS:

TpaguioHHble TEXHONOTHH OOYYEHHS, Tperoaralpinuye nepeaadyy uHhopManud B
TOTOBOM BHUE, (popMHUpoBaHHE Y4eOHBIX YMEHHUI 1O 00pasily: JIKIUSA-H3JI0KEHHUE, JICKIUS-
00BsicHEHUE, Ta0OpaTOPHBIC padOTHI, KOHTPOJIbHAS paboTa U JIp.

Hcnonp30BaHue TPaAUIIMOHHBIX TEXHOJIOTHIA 00€CIICUNBACT OPUEHTHPOBAHUE CTYACHTA B
MOTOKEe WH(GOpMALMK, CBSI3aHHOW C pa3IMYHBIMHU IOAXOJaMU K ONPEACICHUIO CYIIHOCTH,
COJIepKaHus1, METOJIOB, ()OPM PA3BUTHUS H CAMOPA3BHUTHUS IMYHOCTH; CAMOOTIPEICIICHHE B BEIOOpE
ONTUMAJILHOTO MYTH U CIIOCOOO0B JIMYHOCTHO-TIPO(ECCHOHAIBHOTO Pa3BUTHS; CHCTEMATH3AIINIO
3HaHWH, TOJYYCHHBIX CTYJCHTAMH B TIPOIIECCE AyJAUTOPHOH M CAMOCTOSTEIBHOW palOTHI.
JlaGopaTopHble 3aHATHS OO0ECIEYMBAIOT PAa3BUTHE M 3aKpEIUIEHWE YMEHHUH M HaBBIKOB
ONpeNeNieHus] Iejleld W 3a7ad caMOpa3BUTHs, a TaKkKe NPUHITHA HanOoiee 3(QeKTHBHBIX
PELICHUH 110 UX peaTnu3alyH.

WuTepakTiBHble (HOpMBI OOyYEHUSs, MPEAINOJIATAIONINE OPTaHU3AIMI0 OOYYCHHS Kak
MPOIYKTHBHON TBOPYECKOH JIEATEITHPHOCTH B PEKUME B3aMMOJICHCTBHSI CTYICHTOB JPYT C APYTOM
U C IIPETIOIaBaTEeIIeM.

Hcnonb30BaHWe WHTEPAKTHBHBIX  OOPa30BATEIBHBIX TEXHOJIOTUH  CIOCOOCTBYET
MIOBBIIIICHUIO MHTEPECa U MOTHBAIIMU YYaIIMXCsl, aKTHBH3AIUN MBICIUTEIBHOMN JACATEIBHOCTU U
TBOPYECKOTO TIOTEHIMAlTa CTYJEHTOB, JaeiaeT Oonee A(PQPEKTUBHBIM YCBOCHHE MarepHala,
MIO3BOJISICT HHIMBHU Iy AJTU3UPOBATh 00yUEHHE M BBECTH SKCTPEHHYIO KOPPEKIIHIO 3HAHHIA.

[Tpu mpoBeeHNY 1aO0PATOPHBIX 3aHITUH UCTIOIB3YIOTCS TPYIIIOBast pab0oTa, TEXHOJIOTUs
KOJUICKTHBHOM TBOPYECKOW JICATEIILHOCTH, TEXHOJOTHS COTPYIHUYECTBA, OOCYKICHHE
npobaembl B dopme auckyccun, Case-study. JlaHHbIe TEXHOJIOIMH OOECIEUMBAIOT BBICOKHI
YPOBEHb YCBOCHHS CTYACHTAMH 3HAHWH, d(P(PEKTUBHOE M YCIICIIHOE OBJIQJICHUE YMCHUSMHU W
HaBBIKAMH B TIpeAMETHOH oOiactH, (OPMHUPYIOT IO3HABATENBHYIO TOTPEOHOCTh U
HEOOXO0JIMMOCTh JAITbHEHIIETO camMo00pa3oBaHus, MIO3BOJISIFOT aAKTHBH3UPOBATh
UCCIIEIOBATEIIBCKYIO ICATEIbHOCTD, 00ecIeunBatoT 3 (HEKTUBHBIN KOHTPOJIb YCBOSHHSI 3HAHHIA.

6 Y4eOHO-MeTOAUUYECKOE 00eciedeHUEe CAMOCTOSITeJIbHOI padoThl 00y4arommxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. DkoHOMETpHKA : Y4eOHUK M TMPAKTUKYM JUis MpHKIagHoro OakamaBpuara / O. A.
Hemmumona, /1. 1. ManaxoB. — Mocksa : U3natensctBo FOpaiit, 2019. — 334 c. — (bakanasp.
[MpuknanHoii kypc). — ISBN 978-5-534-00625-4. — Tekcr : anexrponHsiii // DBC FOpaiit [caiT].
c. 1 — URL: https://urait.ru/bcode/432950/p.1 (nara oopamenus: 22.03.2021)

2. DKOHOMETpHKA : YIeOHHUK M MPAKTUKYM JJIsI akageMudeckoro 6akamaspuata / H. I11.
Kpemep, b. A. IlyTko ; mox penakuueit H. 1. Kpemepa. — 4-e u3zn., ucnp. u gomn. — Mocksa :
NznarensctBo KOpaiit, 2019. — 308 c¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-08710-9. — Texkcr : onektponnsiii // DBC IOpaiir [caiit]. ¢. 1 — URL:
https://urait.ru/bcode/426241/p.1 (nara odpamenwus: 22.03.2021)

0) lonoJiHMTE IbLHASA JIUTEpaTypa:
1. JlaktronoBa, 0. C. DxoHomerpuKa : yaeoHoe nmocobue / 0. C. JlaktnoHOBa ;



MI'TVY. - [2-¢ u3a., moarot 1o nied. u3a. 2005 r.]. - Marauroropck : MI'TV, 2016. - 1 a1ekTpoH.
OIIT. TICK (CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3074.pdf&show=dcatalogues/1/113
5273/3074.pdf&view=true (mata oOpamenus: 22.03.2021). - MakpooOsekr. - Tekcr
3JIEKTPOHHBIN. - CBeieHust 1ocTyIHbI Takke Ha CD-ROM.

2. JlorynoBa, O. C. DxoHomerpuka cpeactBamu Statistica 6.1. Bpemenubie u
OUHaMudeckue psabl ¢ yueoHoe mocobue / O. C. Jlorynosa, E. A. Wneuna, B. B. Koposesa ;
MITY. - Marauroropck, 2009. - 135 ¢ : wm, guarp., Tabm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=228.pdf&show=dcatalogues/1/1056
118/228.pdf&view=true (nara oopamienus: 22.03.2021). - MakpooOBEKT. - TEKCT : 37IeKTPOHHBIH.
- ImeeTcs nevyaTHbIl aHAJIOT.

3 KoppensiinoHHblii U perpecCUOHHbIN aHanu3 | yueOHoe nmocooue / M. I'. Kapenuna, B.
L. Tpopumonsa, T. A. UBanoBa u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anexTpoH. omr.
JICK (CD-ROM). - 3ar. c TUTYL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2489.pdf&show=dcatalogues/1/113
0255/2489.pdf&view=true (mara oGpamienus: 22.03.2021). - Makpooobekr. - TekcT
3JIEKTPOHHBIN. - CBeieHust 1ocTyIHb Takke Ha CD-ROM.

B) MeToan4yeckue yKazaHusi:
1

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
7Zip CBOOOJHO  PacCIpOCTPAHIEMOE 0ecCpPOYHO
STATISTICAB.6 [K-139-08 o1 22.12.2008 0eccpoyHO
FAR Manager CBOOOJIHO  PacIpOCTPaHIEMOE 6eccpoUHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MHPOPMAIHOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanue kypca Ccbuika

Nudopmanmontas cucrtema - EnnHoe OKHO 0CTyTa K URL: http:/Awindow.edu.ru/
nH(GOPMAIIMOHHBIM pecypcaM
[MouckoBast cucrema Axkamemusi Google (Google

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

Scholar)

HauunonannHas nH(OPMaIMOHHO-aHATUTHYECKas URL:

cucreMa —  Poccuiickmii  WMHAEKC ~ HAYYHOTO h ali . .
ttps://elibrary.ru/project_risc.as

uutuposanus (PMHIL) P y-ruiproject_ P

9 MaTtepuajJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

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



MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:

VYuebHble  ayaUTOpUW Ui TNPOBEACHUS  3aHATUH  JIGKIMOHHOTO  THMA -
Crnenmanu3upoBaHHas (yaeOHast) MeOelb (CTOBI, CTYJIbA, TI0CKA Ay IUTOPHAS ), MyJIbTUMEIUINHOE
obopynoBanue (IIPOEKTOpP, KOMITBIOTEP, DKpaH) Uil MPE3CHTAlUHd Y4eOHOro Mmarepuana Io
JMCIIATUIAHE;

VY4ueOHblE ayIUTOpPUM JJs TPOBEACHUS JAOOPAaTOPHBIX 3aHATHH, TPYNIOBBIX U
UH/MBUYAIbHBIX KOHCYJIbTAllMi, TEKYLIero KOHTPOJS M IMPOMEXKYTOYHOH arrecTauuu -
Crienmanu3upoBanHas (yueOHasi) MeOenb (CTONbI, CTYJbs, JOCKa ayJIUTOPHAs1), TEPCOHAIBHBIC
KOMIIbIOTEPBl OOBEIMHEHHbIE B JIOKAJbHBIE CETH C BbIXoJOoM B Internet m ¢ nocrymom B
AJIEKTPOHHYI0  MH(OPMALMOHHO-00pa30BaTENbHYI0 CpELy YHUBEPCHTETa, OCHAIICHHBIE
COBPEMEHHBIMHU IPOTrPaMMHO-METOANYECKMMHU KOMILIEKCAaMHU

Ayautopun Jisl CaMOCTOSATEIBHONU PaboThl (KOMIBIOTEPHBIE KJIACCHI; YATATBHBIC 3aJIbI
oubmotekn) - Crienuanu3upoBaHHas (yueOHas) MeOenb (CTOJBI, CTYJIbs, TIOCKAa ayJIUTOpPHAs),
MIEPCOHAIBHBIE KOMITBIOTEPhI OOBEAMHEHHBIC B JIOKATbHBIC CETH C BBIXOJOM B Internet u ¢
JOCTYIIOM B JJIEKTPOHHYI HWH(POPMAIMOHHO-00pPa30BaTEIbHYI0 Cpely YHHBEPCHTETA,
OCHAIIIEHHBIC COBPEMEHHBIMU IMPOTPAMMHO-METOUICCKIMH KOMIUICKCAMH

[Tomenienne it XpaHeHHs | NPO(PUIAKTHYECKOTO OOCITYyXKMBAaHUS y4EeOHOTO
obopynoBanus - MeOelb (CTOJBI, CTYJIbsS, CTSIUIKH IS XPaHCHHSI yIeOHO-HATIISTHBIX IIOCOOUH
U y4eOHO-METOIUYECKOM JOKYMEHTAIHH ), IEPCOHATBHBIC KOMITBIOTEPHI.

YueOHo-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOI padoThl 00y4yaromuxcst
MOCTPOEHUE MOJEJU JUHEUHON MAPHOI PETPECCUM
JlabopaTopnas paGora Nel.

Buiuucnenue koagpgpuyuenmos ypasnenus aunetiHou pecpeccuu

[TapHas perpeccusi — 3TO ypaBHEHHUE CBSI3H JIByX MEPEMEHHBIX ) U X'

y=f(x),

r7e Y - 3aBUCHMas TIepeMeHHas (pe3yIbTaTUBHBIN MPHU3HAK); X - HE3aBUCUMAsl, OOBICHSIONIAS
nepeMeHHas (Mpu3HaK - (hakTop).

JIuneitnas mapras perpeccns; Y =a+DX+&

[TocTpoeHue ypaBHEHHsI pErpeccuy CBOJIUTCS K OLIEHKE €€ MapaMeTpoB (B MPUBEACHHBIX
BBIIIIE ypPaBHEHUSX pPErpeccur — mapaMmeTpsl a u D). JIns OIeHKHM mapaMeTpoB perpeccui,
JUHEHHBIX [0 IapaMmeTpaM, HCIOJIb3YIOT MeTod HauMeHbmMx ksaapatroB (MHK). MHK
MIO3BOJISAET MOJIYYUTh TaKUE OLIEHKHU IapaMeTpPOB, IIPU KOTOPBIX CyMMa KBaJpaTOB OTKJIOHEHUH
(akTHUECKUX 3HAUEHHUH pe3ysIbTaTUBHOTO MPU3HAKA ) OT TEOPETUYECKUX Y(X) MUHHMAJIbHA,

T.C.



A N2 .
> .(y-9,)" —>min,
JInst TMHEHHBIX YpaBHEHUH peIaeTcs CIeAyIomas CUCTEMa OTHOCUTENBHO a 1 b:

na+bd x=>y,
ay x+b) x*=>"yx
I[J'IH peICHUA I[aHHOﬁ CHUCTEMBbI U HAXOXXICHUA d U b MOXXHO HCITIOJIb30BAaTh JIBa 1moaxoaa.

1. I/ICHOJ'IBSYIOTCH CICOYIOIUE COOTHOIICHM:

x| _yxx| Xy

A= , . Ab= |
ZXZXZ RN PRINT
:ﬁ; b :A_b
A A

2. M0>XHO BOCHOJIb30BaThCS TOTOBBIMHU (I)OpMYJ'IaMI/I, KOTOPBIC BBITCKAIOT U3 9TOM CUCTEMBI:

b Cov(x,y) _y-x-V-X,
- 2 - -2 )
Oy X® =X
1< - -
e Cov(x,y)= HZ X =X)i-y) - KOd(p(UIIMEHT BBIOOPOYHON  KOBapHAIIWU;
2 _ )2
Oy = _Z (X=X - mucniepcust (aKTOPHOTO MPU3HAKA WM BHIOOPOYHAS BapHaIlws,

o6o3nauaemas kak Var(X).
3anava

HmeroTcs craTHCTUYECKHE JaHHBIE MOCTYIUICHHUS JOTOBOPOB B KOHCOJHIUPOBAHHBIN
oromxer Cankrt-IlerepOypra(y, mapo py6.) B 3aBUCUMOCTH OT YHCIEHHOCTH pPabOTaroIIMX Ha
KPYIHBIX ¥ CPETHUX MPEIPUATHAX (X, MmblC.ue.) SKOHOMUKH pailoHoB 3a 2012 r. mpeacTaBieHbI
B Tabmmie 1.

Tabmuna 1
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Heo0xo11uMo nocTpouTh JIMHEHHOE ypaBHEHNE TAPHOM PErpeccuu ) OT X.

Pemrenmne.

HocTynnenue
. YucjeHHOCTh
Ne paiiona JA0r0BOPOB B paboTaomEx
ropoga |Omoakery (MJpad. 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

1. JIns pacueta mapaMeTpoB YpaBHEHHS JHMHEMHON perpeccuu MOCTPONTE PACUETHYIO

Tabnuiry 2.
Tabnuma 2
Ne paiiona y X Xy X2 y?
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
HToro
Cpennue v v Yy 2 2
3HAYEHUS y X Xy X y

2. Ucnionb3ys dhopmyisl 1, 2 paccunTaiite mapameTps a u b.

3. 3anuuuTe NOIy4YeHHON ypaBHEHHE MapHOW PEerpeccuu.

11



4. Jlns 0OpoBEpKH MPAaBUIBHOCTH  TOJYYEHHOTO YPaBHEHHUS  BOCIOJb3YyWTECh
cratuctuaeckor Gynkimeit JTMHEWH Tadmuanoro nponeccopa Microsoft Excel, ans storo:

— BBLACTHUTE UHTEPBAJ SUEEK, COACPKALINIA 2 cTOoI0LIA U 5 CTPOK;
— BCTaBbTE (PYHKIIHIO JIMHEWH, 3anaiite 3HaYeHHEe KOHCTAHTHI H CTATHCTUKH paBHBIMHA
EAUHULE.
— BBeauTe (opMmyily Kak (QopMmysy MaccuBa, JJi1 4ero Hakmure kiaBuiy F2 a 3atem
komOuHarwmio knasuin Ctrl+Shift+Enter.
B Ttabmuue 3. moka3aHo, B KaKOM IMOPSJIKE BO3BpPAILIACTCS JOMOJHUTENbHAS
perpeccuoHHas CTaTUCTHKA.

Tabmmma 3
b a
Seb S€a
r2 sey
F df
Sspee. SSocm.

JladopaTopnasi pabora Ne2.
Buiyucnenue koagpguyuenma xoppensayuu u cpeoHeti owmubKU annpoxcumayuu
TecHOTY CBsI3W W3y4yaeMbIX SIBICHUI OLICHMBAET JHMHEHHbIA KO3(p(PuumeHT mapHoi

KOppeJsiluu rxy :

o, _Cov(x,y) _ yx—¥-X
o 0,0, 0,0,

e O, =VX" =X, O, =Y —Y

JIuneHbIN KO3)PUIMEHT KON U3MEHSIETCA B IIpeienax 1< I"Xy < 1.

PaBenctBo ko3¢ unMeHTa HYNIIO CBUAETENBCTBYET 00 OTCYTCTBUM JIMHEHHON CBSI3H.
PaBenctBo ko3¢ purnmenta -1 umm +1 nokaspiBaeT HaMuKue GYHKIMOHAIBHOM CBA3M. 3HAK «+»
yKa3bIBaeT Ha CBSA3b NPAMYIO (YBEJIWYEHHE WX YMEHBIIEHHE OJJHOTO MPU3HAKa COMTPOBOXKAAETCS
AQHJIOTMYHBIM M3MEHEHHEM JApYroro IMpHU3HAaKa), 3HAK «-» YKa3bIBA€T Ha CBSA3b 00PaTHYIO
(yBenMueHHUEe WM YMEHBIICHHE OJHOTO MpHU3HAKa COMPOBOXKIAETCS MPOTHUBOIOJOKHBIM IO
HaIpaBJICHUIO M3MEHEHHMEM Jpyroro mnpusHaka). [lokas3arensiM TECHOTHI CBS3M MOXHO JaTh
Ka4eCTBEHHYIO OLICHKY:

KonnuecTBeHHasi Mepa TECHOTBHI KavecTBeHHasi XapaKTEePUCTUKA CHJIBI
CBSI3H CBSI3H
10 0,25 Ouens citabdas
0,25-0,44 Cnabas
0,45-0,64 YMmepeHHas
0,65 -0,80 CuiibHas
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0,81 -0,90 BeceMma cuspHas

0,91-1,00 OueHb CHIbHAS
OueHky KadyecTBa IIOCTPOEHHON Mojaenu onpenensieT KodgduuueHT (MHIAEKC)
AeTepMHUHALNH, A TAK)KE CPeJHss OIIUOKA anNPOKCHMAIHH.

2
Kodpduunent nerepmunanuu Iy

A o2
r2 = Z(yx - y)
oo G\2 -
>.(y-V)
Koaddumuent nerepmuHanuum npuHUMaeT 3HaueHus oT 0, korma QaxTopbl X He

OKa3bIBaAOT HUKAKOT'O BJIIMAHUA HA 3aBUCUMYIO IICPECMCHHYTO, 10 1, Korjaga uaMCHCHUA 3aBHCUMOI
nepeMeHHoﬁ Y IIOJIHOCTBIO 00BSACHUMBI BIUSIHUEM (baKTOpOB MOACIIH.

DyHKIHMOHAIbHAS CBSA3b BO3HUKAET IPU 3HAYEHUH PaBHOM 1, a orcyTcTBHE cBs3u - 0. [Ipu
3HAYCHUAX TOKa3aTeseld TeCHOTHI CBs3u MeHblne (0,7 BenuunHa Ko3dduuuenTa nerepMuHaIium
Bcerna Oyner Hmwke 50%. DTo O3HAuaeT, 4TO Ha OO0 Bapualuu (PAKTOPHBIX MPHU3IHAKOB
NPUXOIUTCS MEHBIIAS YaCTh 10 CPAaBHEHHIO C OCTAIbHBIMU HEYYTEHHBIMH B MOJIENIN (haKTOPaMH,
BIIMSAIOIIMMHU Ha U3MEHEHHE pe3yJIbTaTUBHOIO IMoKa3arens. [locTpoeHHble Mpu TakuX yCIOBUSIX
pEerpecCUOHHbIE MOJEIN UMEIOT HU3KOE MPAKTUYECKOE 3HAUCHUE.

Cpennssi ommdKa anmpoOKCUMAIUH - CPEIHES OTKIOHCHHE PACUSTHBIX 3HAYCHUU OT
(haKTHYECKHuX:

A-iya-ly|y=yl
A_nZA1 nz‘ S 100%

JomnycTumblii ipees 3HaYeHH A - He Ooiee 8 - 10%.
3amaua

OnpenenyM JUHEWHBIM KOA(Q(UUIMEHT MapHOW KOpPENsLUUd M CPEIHIOI OIINOKY
anmnpoKCUMAIUH JUIsl ypaBHEHMs ApHON perpeccuu, noiaydeHHoro B JlaboparopHoii pabore Nel.

Penrenmne.

1. fortonauTe Tabauity 2. CleIyONMMA PACUYSTHBIMU MOJIAMHE (TabI. 4).

Tabmauma 4
Ne paiiona y X Xy X2 y? v, y—9, 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
10 104,6 | 74,2
11 90,5 79
12 88,3 95
13 132,4 106
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14 122 | 1122

15 99,1 115
16 1442 | 125,1
17 150,6 | 132
18 156,1 149
19 2095 | 157
20 3429 | 282
Hroro
Cpennue y X Xy NEl F
3HAYEHUSI
o
O_Z
Vy
A

2. CpaBHHTE TMOJIyYCHHOE 3Ha4YeHHE Kod(h(dHIMEeHTa ACTePMHUHAIMK CO 3HAYCHHEM,
BbrurciaeHHbM ¢ynkiueit JUHEWH.

3. Cnenaiite BBIBOJBI O TECHOTE CBSI3U M 00 OLIEHKE KauecTBa OCTPOECHHOW MOJIEIH.
JladopaTopnasi padora Ne3.
Oyenxa snawumocmu ypasHenus pecpeccuu ¢ nomowwvto F-xpumepus @uwepa

F-xputepuii @umiepa 3akioyaeTcss B MPOBEpKe THUIOTE3bl Hp O CTaTUCTUYECKOU
HE3HAYMMOCTH ypaBHEHHs perpeccuu. it 3Toro BhIMONHACTCS cpaBHEHHE (PaKTUIECKOTO Fpam
U KpUTHYIECKOTO (TabauuHOr0) Fugs, 3HauCHUH F-kpuTepust Ouiepa.

Fpam OTpenensercs U3 COOTHOIICHUS 3HaUYCHUHN (aKTOPHON M OCTATOYHOW TUCHIEPCUH,
paccYMTaHHBIX HA OJIHY CTEMEHb CBOOOIBI:

IS AL S

rze N — 9UCII0 eIUHMI] COBOKYITHOCTH; M — YUCIIO TApaMETPOB MPH MEPEMEHHBIX (1151 THHEHHON
perpeccun m = 1).

Fraon — MakCHMaJbHO BO3MOYXHOE 3HAUCHHE KPHUTEPHUS IO BIUSHHEM CIyYailHbIX
(pakTopoB mpu cTeneHsx cBoboabl K1 = m, k2 = n —m — 1 (uis nuneitHol perpeccuu M = 1) u
YPOBHE 3HAYMMOCTH OL.

YpOBEHb 3HAYUMOCTH Ol — BEPOSTHOCTh OTBEPTHYTH IMPABUIIBHYIO THIIOTE3Y MIPH YCIIOBHUH,
4T0 OHa BepHa. OO0BIYHO BennunHa o mpuHuMaetcs paBHoi 0,05 wmm 0,01.

Ecnu Frass < Fpaxm, T0 Ho - TUIIOTE3a O CIIy4aiiHOM IPUPO/IE€ OLIEHUBAEMbBIX XapaKTEPUCTUK
OTKJIOHSIETCS] M IPU3HAETCSA UX CTATUCTUUYECKAsl 3HAYUMOCTh U HaJIeKHOCTh. Eciu Fius: = Fpam,
TO THUIIOTE3a HO HC OTKJIOHACTCA W NPU3HACTCA CTATUCTUUYCCKAA HEC3HAYUMOCTH, HCHAIC)KHOCTD
YpaBHEHUSI PETPECCUMU.

3amaua
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Onpenenum F-xkputepuit durmiepa st ypaBHEHUS MMAPHON PETPecCHM, MOTYYEHHOTO B
JlaGopatopHoii pabote Nel.

Pemnenue.

1. Paccunraiite Fgpamm 110 hopMyiie 3 ¥ CpaBHUTE MOJYYCHHOE 3HAYCHHE CO 3HAUCHHUEM,
paccuntanubM ¢ momotnbio pynkun JIMHEWH B JlabopaTtopHoii pabdoTteNel.

2. Onpenenute Frasn mpu 3amannom ypoBHe 3Hauumoctd o = 0,05 (Ilpunosicenue 1).
Kpurnueckoe 3HaueHHE Tak)Ke MOYKHO HaiTu ¢ momotupio Gyukiuu Excel FPACIIOBP.

3. CpaBHuTte noxy4deHHble 3HAYCHUS Fasr U Fgpam, ClienaiiTe BHIBOI O CYIIECTBEHHOCTH
CBSI3H.

JlabopaTopnasi paGora Ne4.
Oyenka cmamucmu4eckoll 3Ha4UMOCMU NApamempos pecpeccuu U KOpperayuu

Jns  OIEHKHM CTATHCTHYECKOH 3HAYMMOCTH KO3(Q(UUMEHTOB perpeccuiu u
KOppeJsinuM paccuuThiBatoTcsl t-kputepuii CTbhlOJeHTa U [10BepUTeIbHbIe HHTEPBAJIbI
Ka)XJI0OTO U3 NoKasaresiel. BreiiBuraercsa runoresa Ho o cilydailHOM npupoe nokasaresnei, T.€. o
HE3HAYMMOM UX OTIMYMU OT Hyma. OIeHKa 3HaYMMOCTH KOd(PPHUIMEHTOB perpeccuu u
Koppesiuuu ¢ nomoibto t-kputepuss CTbrofieHTa NPOBOAMTCS IMYTEM COINOCTABICHHUS HX
3HAYCHUH C BEJTMUYMHON CITy4aifHO# OMMOKY:

tb =—, t =— tr_—' (4)

Cayuaiinble OIIMOKHU TTapaMeTPOB JTMHEHHON perpeccun u Ko3dduumenra Koppensiuum
oIpeseNAoTcs o hopMyam:

[ 20-90%0-2)

se, Z(X—T()Z -
B2 NED Y. FD Y ) ¥
- ’ ocm. 55" = Yoem

-2 ny (x-%)? ol e, ®)

2
S “ocm. Socm. .

Z(X_)-()z = o n’ ®)

se,

(7)

CpaBHuBas (pakTU4eckoe U Kputudeckoe (TabIu4yHOe) 3HaYeHUS {-CTATHCTUKH - lpnas: U
tpaxm - IPUHUMAEM WUJIH OTBEpraeM rumnotesy Ho.

Ces3p Mexay F-kputepuem O@umepa u t-cratuctukoi CThIOJEHTa BBIpa)KaeTCs

2 2 /
PaBEHCTBOM: tr :tb =+vF.

Ecma twaer < tpaom  AMA tpaxm < - Umass, TO Ho OTKIOHSETCS, T.€. @, b U Iy He ciryyaiiHO
OTJMYAIOTCS OT HYJIS UM CHOPMHUPOBAIUCH IO BIUSHUEM CHCTEMaTHYECKH JeHCTBYIOILETro
dakTopa X.

Ecmu twaer > tpaxm M4 tpaxm > - tmass, TO THIOTE3a Ho HE OTKIOHAETCA M MPU3HAETCS
city4aiiHasi mpupoaa GOpMUPOBaHUS a, D HIIH Iyy.
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3agaua

OneHuM CTaTUCTHYECKYIO 3HAYMMOCTh KOX((PHUIMEHTOB PETPECCHH, PACCUUTAHHBIX B
JlaGopaTtopHoii pabote Nel.

Pemnenue.

1. HpI/IMI/ITe TUIIOTC3Y HO 0 CTATUCTUYECKU HE3HAYMMOM OTJIUYMH IT0Ka3aTelei OT HYJIA a
=b= rxy =0.

2. PaccumTaiiTe BEIMUMHBI CITy4YallHBIX OIIMOOK, UCTIONB3YsI hopmyiib 4, 5, 6, 7. CpaBHUTE
NOJIyYCHHbIE 3HAYCHUS CO 3HAYCHHMSMH, PACCUMTAHHBIMH C nomoimbio Gynkiun JINHEWH B
JlaGopaTtopHnoii padoreNel.

3. Onpenenute tras: pH 3aaHHOM ypoBHE 3HaunMOCTH o = 0,05 1 cTeneHbo cBo0OIbI K2
=n-m-1 (lIlpunosicenue 2). Kputnueckoe 3HaUCHHE TAKXKE MOKHO HANTH C TOMOIIBIO GYHKITHH
Excel CThIO/PACIIOBP.

4. CpaBHUTE NOJYYEHHbIE 3HAYEHUA Unaor U tpaxm, CHENANWTE BBIBOJ O CTATUCTHYECKOM
3HAYMMOCTHU [MaPaMETPOB PETrPECCHH.

JladbopaTopnasi padora NeS.
Pacuem 0osepumenvrvix unmepeanos

3aMeTUM, YTO BCE€ OILICHKH, MPUBEACHHBIC PAHEE, ONPEICIAIOTCA OJHUM YHCIOM, T.€.
SBIITIOTCS TOYCUHBIMH. [Ipyn Manbeix oObeMax BBIOOPKH TOYEYHAS OIEHKA MOXKET MPUBOIHUTH K
OOoJIbIIUM OIIMOKAM M 3HAYMTENIbHO OTJIMYAThCSA OT OIEHMBaeMoro rnapamerpa. boiee mmpokoe
MPUMEHEHUE TOJIYYHJI METOJ JIOBEPUTEIBHBIX HHTEPBAIOB, Pa3paOOTAHHBIA aMEPUKAHCKUM
cratuctukoM 0. Heitmanom.

Takum 00pa3oM, pacCUMTaHHbIC 3HAUYCHUS TMOKaszarenedl (koadduiuentor a, b, ryy)
SIBIISTIOTCSI TIPUOJIMYKEHHBIMH, TIOJTYYEHHBIMU HA OCHOBE MMEIOIINXCSI BEIOOPOYHBIX JTaHHBIX. J{is
OLICHKHM TOTO, HACKOJIBbKO TOYHbIE 3HAUYEHHUs MOKA3aTeJIed MOTYyT OTJINYAThCsl OT PACCUUTAHHBIX,
OCYIIECTBIISIETCS [MOCTPOCHHME JIOBEPUTEIbHBIX HWHTEpBaJOB. JlOBEpUTEIbHBIE WMHTEPBAJIbI
ONPEACISAIOT IMPEAEIbl, B KOTOPBIX JIEKAT TOYHBIE 3HAYCHMSI OIPENEISIEMBIX IOKa3aTesed C
3a/laHHOM CTENIEHBbIO YBEPEHHOCTH, COOTBETCTBYIOIIEH 3aJaHHOMY YPOBHIO 3HauumocTu o. IIpu
MOCTPOECHUU SKOHOMETPUYECKUX PETPECCUOHHBIX MOJIETEH JOBEPUTENbHbIE HHTEPBAIbl OOBIUYHO

ONIPpEACIIAIOT TSI ABYX yp0BHeI71 3HAYUMOCTU - O = 0,05 u o= 0,0l COOTBETCTBEHHO
TOBOPAT O S5-TIPOLIEHTOHOM YPOBHE 3HAYUMOCTU WM 00 |-TIPOLIEHTHOM YPOBHE 3HAUYMMOCTH.
JloBepuTenbHble MHTEpBajibl (YPOBHH JOBEpHs) MPU ITOM OyAyT paBHbI l-a= 0,95 u

1-—a =0,99. Coorsercraenno roBopsT 0 95-MPOLEHTHOM MM O 99-NIPOLEHTHOM yPOBHE

nosepus (HaaexxHocTH). [loquepkHeM, YTO YeM MeHbIIIE YPOBEHb 3HAUUMOCTH (0OJIbIIE YPOBEHD
JIOBEpHsI), TeM IIMpPE COOTBETCTBYIOUIMH JOBEPUTEIbHBIM HMHTEpBan (IPU MPOYUX pPaBHBIX
YCIIOBUSIX).

Jlnst pacdera JOBEpUTEIbHBIX HHTEPBAJIOB JIJIsl TapaMeTpoB a U b ypaBHEHUs THHEHHOI
perpeccuu onpeaessieM MpeaesbHy0 OMUOKY A 171 KaKJ0r0 MOKa3aTest:

Aa = tmadv. *S€qs Ab = tmada. "€y (8)
Beauunna tn1a6jl MMpEaACTaBJIACT 00601‘;1 Ta6fH/ILIHOC 3HAUYCHHUC t-KpI/ITepI/Iﬂ CTLIOI[CHTa mon
BIIMSIHUEM CIIyYaiiHBIX (JaKTOPOB TIPH CTENEHH CBOOO B! K = N—2 1 3a1aHHOM YPOBHE 3HAYUMOCTH

ol.

q)OpMyJ'IBI AJId pacueTa JOBCPUTCIIbHBIX HHTCPBAJIOB UMCIOT cnenyroumﬁ BU:
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Ya=8tAa; y, =a-Aa; y, =atAa

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

Ecimu B T'paHULbl JOBCPUTCIILHOTO MHTCPBAJIa IMOMNAAACT HOJIb, T. €. HUIKHIASA I'paHUIA
OoTpuLarciibHa, a BEPXHAA IMOJIOKHUTEIbHA, TO OHCHI/IBaeMHﬁ mapaMETp NPHUHUMACTCA HYJICBBIM,
TaK KaK OH HC MOXKCT OAHOBPCMCHHO IIPUHHUMATD U IMOJIOKHUTCIBHOC, U OTPHULATCIIbHOC 3HAYCHH .

3agaua

PaccuntaeM JA0BepUTEIIbHBIN HHTEPBAT I KO3DDUIIMEHTOB @ U D, 3HaUCHUS KOTOPBIX
Haiinensl B JlabopaTopHoii paboTeNel.

Penrenmne.
1. Onpenenure mpenenbHY0 OMMOKY ISl KaKIO0Tr0o MoKa3aTes mo ¢popmyre 8.

2. Onpenenute AOBEpUTEIbHBIE HHTEPBAIBI i K03 duireHtor a, b o dpopmyne 9 u
3aMUIINTE MMOJYyYEHHBIE TPAHUIIBI TOBEPUTEIBHBIX HHTEPBAJIOB.

JladbopaTopnasi pabora Ne6.

Toueunvlil u UHMEPBATLHBIN NPOSHO3 NO YPAGHEHUIO IUHEUHOU pecpeccuu

Toueunbli IMPOTrHO3 3aKJII0YACTCs B IHOJYUYCHUU NMPOTHO3HOT'O 3HAUCHUA yp , KOTOpOC

oInpesenseTcs MyTeM MOACTAHOBKU B ypaBHeHue perpeccun: (101 Y, =a + bx

COOTBETCTBYIOLIErO (IPOTHO3HOTO) 3HAYCHHA X p : Yy, =a+ b- Xp.

NHTepBanbHbIi MPOTHO3 3aKJIIOYAETCSl B MOCTPOCHUM JOBEPUTEIBHOIO HHTEpBaja
IPOTHO3a, T. €. HWXKHEW M BEPXHEU TPAHULL Vpmin, Vpmax MUHTEPBAJA, COIAEPKALIETO TOUYHYIO
BEJIMYMHY JIJIS TIPOTHO3HOTO 3HaYeHHS Vp (Vpmin< Pp< Vpmax). JlOBEpUTEIBHBIN MHTEPBA BCET/Ia
OTIpeZieNIsAeTCS C 3aJaHHOW BEPOATHOCTHIO (CTETMEHBbIO YBEPEHHOCTH), COOTBETCTBYIOIIEH
MPUHITOMY 3HAaYECHHUIO YPOBHS 3HAYMMOCTH Ol.

HpeI[BapI/ITCJ'IBHO BBIUUCIIACTCA CTaHAapTHAA OIIMOKa IIpOTHO3a m 9o .

2
X, — X
m, =o -1+1+(IO )

Yo ocm. n W , (10)

3aTeM CTpPOMTCS JOBEPUTENBHBI HMHTEpBaJ NIPOTHO3a, T. €. ONPEACIAIOTCS HKHSAS
Y ¥p. M BEPXHSIA v Yo TPAHHIIBI HHTEPBAJIA POTHO3A:
y. —A
= yb

ypmin Yp

Ay, =t m

rie 2, mabn. "',
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3agaua

BhINOIHUM MPOTHO3 0KKUJaeMbIX 00BEMOB MPOJAX ) MPU MPOrHO3HOM 3HAUCHHUH 3aTpaT
Ha peknamy Xx, cocrasisitomieM 107% ot cpegHero ypoBHA. OLEHMM TOYHOCTH IPOTHO3a,
paccuuTaB OMIMOKY MPOTHO3a M €T0 JJOBEPUTEIbHBIN HHTEPBAI.

Penrenmne.

1. Paccuuraiite IPOrHO3HOE 3HAYEHHE X p , & 3aT€M IIPOrHO3HOE 3HAYECHHE yp :

2. Paccuuraiite ommoKy nporuosa no ¢popmyie 10.
3. ToctpoiiTe nOBEpUTENHHBI MHTEpBA IMPOTHO3a, CieaiiTe BBIBOALI O HAJEKHOCTH
MIPOTHO3A.
JlabopaTopnasi paGora Ne7.

Pacuem koagpdhuyuenma snacmuunocmu

B skoHOMMYECKHX HCCIIEIOBAHUIX IIMPOKOE MPUMEHEHUE HAXOIUT TaKOW IOKa3aTellb,
KaK KO3(DPUIMEHT 31aCTUYHOCTH, BBIYUCIIIEMBIi 110 hopMmyIie:

2=
y

Kos¢dunmeHT 31acTHYHOCTH MTOKa3bIBACT HA CKOJIBKO MPOLEHTOB H3MEHUTCS PE3YJIbTaT
vy ipu m3MeHeHun (akropa x Ha 1 % OT CBOEro HOMHHAJIBLHOTO 3HAUCHHSL.

Juist muneitHo# perpeccuu K03 (OUIIUEHT IIaCTHYHOCTH PaBeH:

2=p2

i)
M 3aBHUCUT OT X, IO3TOMY PaCCUHUTHLIBAKOT CpC)IHPIfI KOSq)(I)HHI/IeHT 9JIaCTUYHOCTH

D=f(X)==b

<I| >
<I| >

Cpennuii k0d((QUIMEHT >1aCTUYHOCTH ) TIOKAa3bIBAET, HA CKOJBKO IIPOLIEHTOB B
CpeIHEM 10 COBOKYITHOCTH U3MEHHUTCS PE3yIbTaT ¥ OT CBOEH CpeHeH BeTMYUHBI IPU U3MEHEHUN
daktopa x Ha 1 % OT CBOETO CpeTHEeTO 3HAYECHUSI.

3agaua
PaccuntaeM K03 GUIIUEHT 2TaCTUYHOCTU U CpeaHUI KOd(DPUIIMEHT 2IaCTUIHOCTH.

Penrenmne.

1. Paccuuraiite K03(GUIHMEHT 2TACTUYHOCTH M CPEAHUN KOdPGUIHMEHT 3TaCTUYHOCTH.
2. Cpenaiite BBIBOIBI 00 M3MEHEHUH Y IPH M3MEHEHHHU (aKTOpa X.
KoHTpoJibHBIE BONIPOCHI:

1. Yto moHMMaeTcs moj MapHou perpeccueit?

2. Kakoli Bui UM€eT cucTeMa HOpMaJbHBIX YPABHEHHUI METO/1a HAMMEHBIIINX KBaIpaTOB B Cllydae
JMHENHOM perpeccun’?

3. Ilo xakoii popMyiie BIYHUCISIETCS JIMHEHHBIN KOAQPUIIMEHT MapHOi Koppensauuu?

4. Kax BbIUMCIISIETCA U YTO MOKA3bIBAET NHIEKC AETEPMHUHALINN?
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5. Kak mpoBepsieTcsi 3Ha4uMOCTh YPAaBHEHHS PETPECCHH M OTACIBHBIX KO OUITECHTOB?
6. Kak ctpoutcst JOBEpUTENBHBII HHTEpBAJI IPOrHO3a B CIy4ae JUHEHHON perpeccun?

7. Kak BBIUMCIAIOTCS M YTO TIOKA3bIBAIOT KOA(PPHUIMEHT HIACTUYHOCTH O U CPeaHUU

K02 (QULUEHT 2MacTUUHOCTH O ?

IOCTPOEHUE MO/JIEJIA MHOXXECTBEHHOWM JINHEMHOM PETPECCHUN
JlaGopaTtopHnas pabdora Nel.
Ombop ¢haxmopos 0151 NOCMPoeHUst MHOIHCECMBEHHOU TUHENHOU 3a8UCUMOCTIU
U OYeHKa cmenenu KOJIUHEeAPHOCTNY U MYTbIMUKOLIUHEAPHOCMU PecpeccopO8

MHo:XeCTBeHHAasl JIMHeWHAas perpeccust  — yYpaBHCHHUC CBA3M C HECKOJBKUMU
HE3aBUCUMBIMH NIEPEMEHHBIMMU !

y=Dby +b X +boX +... 4D X, + & (1)
rjae y — 3aBucuMas (0OBsICHSIeMasl, YJHIOTCHHAsI) — PErpeccany; Xi, X, , Xm — HE3aBHUCHUMEIC
(O6’E>}ICH}II-OH_II/IC, BKSOFGHHHC) INCPEMCHHBIC — PErpeCCcopnl, & — cnyqaﬁHaﬂ CoCTaBJIrOIIaAn
MOACIIH.

3aBucumocTh (1) BO MHOrMX ciyyasx JOBOJIBHO XOpOIIO OTPa)KaeT CIIOKUBIIUECS
9KOHOMHYECKUE B3aUMOCBsI3U. McxoqHass MHpOpMaus Ui MOCTPOEHUS JAHHOM 3aBUCHUMOCTHU
0OBIYHO 337a€TCs B BUJE HEKOTOPOU TaOJIHUIIbI.

Ne DaKTOPBHI, VISl KOTOPHIX MOJY4YeHbI TaHHbIE
X1 X2 Xj Xm y
1 X11 X21 Xj1 Xm1 Y1
2 X12 X22 Xj2 Xm2 \
n X1m X2m Xijn Xmn Yn

Crnenyer onpenenutb BCe JIM IEPEMEHHBIE CIIENYyeT BKJIKOYaTh B ypaBHEHUE WIU €CTb
HepeMEeHHbIE, KOTOPBIE CYIIIECTBEHHO HE BIMSIOT HA BEIMYMHY Y U UX HEellelIeco00pa3HO BKIIOYATh
B (1). B nepBom citydae p = m, Bo BTopoM p< m.

JUis  pemieHust 3TOr0 BONpOCAa YacTO MCIOJb3YyeTCA Taliuia, COCTABICHHAs W3
K03(PUIIMEHTOB MapHON KOppelsIuuu. DIeMEHTaMH TaKOW TaOaHIIbl ABISIOTCS KOAPPHUIUEHTHI
NapHOM Koppessauuu A Becex M daxktopos. Tabnuia uMeeT BUL:

y X1 X2 Xm
1
Y ryxl ryxz ryxm
X1 1
My Nax, D
X 1
2 ery rx2 X1 rx2xm
X 1
" er y er X1 erXZ

B kieTkax TabnuIbl 3anMcanbl napHbie KOOQGUIMEHT Koppensuuu, Hanpumep, Iy x

HapHbIA KO3()PUIHEHT KOPPENSIUY MEeXAYy IEPEMEHHBIMU X2 U X1.
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SR O
Kospdumuenter 'ij u ' ji, a Taxxke Ix jy u ryx j COBIANAIOT, TAK KaK TECHOTA CBSI3H

MEX]ly TIEpEMEHHBIMU Y U Xj Takasl JKe, KaKk MeXJ1y IIepeMEHHBIMU Xj U Y, aHAJIOTUYHO JUIS Xj U Xi.

[TosToMy TaONHUIly 3alUCHIBAIOT B YIPOIICHHOH CHMMETPHYHON (opme (TpeyroibHas
dopma).

y X1 X2 Xm
y ! ryxl ryx2 r-yxm
X1 — 1 Mex, Mo,
X2 N N ! er Xm
n - - - 5 1

[To maHHBIM TakoW TAOIMIIBI MOKHO MPUMEPHO OIICHUTH, KaKhe (PaKTOPHI CYIIECTBEHHO
BIUSIOT HA TICPEMEHHYIO Y, a KaKUe — HECYMIECTBEHHO, & TaKXKE BBISIBUTH 3aBUCUMOCTb MEXIY
dakTopamu.

Ecimu BenmumHa koddduimeHTa mNapHOW KOppeNsMU MEXAy Y W Xj Maia, TO
Helerecoo0pa3Ho BKIroUaTh (aktop Xj B ypaBHeHue (1). Beicokoe 3HaueHne koddduimenta
HApHOW KOPPEISAIUK MEXKITY Xi ¥ Xj, TOKa3bIBACT UX TECHYIO KOPPEISAIHOHHYIO CBsi3b. CunTaeTcs,
4YTO ABC NCPEMCHHBLIC Xi 1 Xj SIBHO KOJUIMHCAPHBI, T.C. HAXOOATCA MCKAY CO6OI>'I B JIMHEHHOU

3aBHCUMOCTH, €CIIU rXin >0,7. Eciu (akTopsl SBHO KOJUIMHEAPHBI, TO OHH TyOIHPYIOT APYT

JIpyra U OAMH M3 HUX PEKOMEHIyeTCs HCKIIOUUTh U3 perpeccuu. Ilpeamourenue npu sToM
otaaercs He (akTopy, 00Jee TECHO CBA3AHHOMY C PE3YJIbTaTOM, & TOMY (hakTopy, KOTOPBIi IpH
JIOCTAaTOYHO TECHOW CBA3M C PE3yJbTaTOM HMMEET HAUMEHbBIIYI TECHOTY CBSI3U C JAPYTMMHU
(axTOpaMu WM BEIOWPAIOT OMH M3 HUX B 3aBHCUMOCTH OT UX CMbICIIa U MHEHUS UCCIIEIOBATES.
Henenecoo6pa3Ho BKIItOYATh B YpaBHEHUE OJTHOBPEMEHHO [T0Ka3aTelH, IPECTABIISIOIINE CyMMY
HEKOTOPBIX (DaKTOPOB WJIM UX COCTABHBIX YaCTEH, a TAaKKe XapaKTEPU3YIOIIHE OJUH U TOT K€
(dakTop, BBIPAKEHHBIH B Ppa3IMYHBIX EAMHULAX HM3MEpPEHHs, Hamnpumep, aOCONIOTHBIX U
OTHOCHUTEJIbHBIX.

[To BenmuuuHe mMapHBIX KOAPPUIMEHTOB KOPPEISALUN OOHApYKMBAeTCs JHUIIb sSBHAs
Koppensaus QaxkropoB. HambGonpiime TpyAHOCTH BO3HUKAIOT TNPU MYIbMUKOMIUHEAPHOCTU
¢dakTtopoB. [l OLEHKHM MyJIbTUKOJUIMHEAPHOCTH (PAKTOPOB HCIHOJIB3YETCS onpedenumeins

Mampuybl NAPHBIX KOIPhuyueHmos mexnrc@axmopHou Kopperiyuu DET| R| .

r . r
X1 Xo X1 Xm

rxlel S e

DET|R| =

rxmxl I'me2 e

Yem Ommxe x 0 ompenenuTenb MaTpULbl MEX(PAKTOPHOU KOPPENSALUU, TEM CUJIbHEE
MYJIbTHKOJUTMHEAPHOCTH (DaKTOPOB U HEHAZIE)KHEE Pe3yIbTaThl MHOXKECTBEHHOH perpeccuu. U
Hao00poT, yem Oimmrke K 1 onpenenuTens MaTpUIbl MeK()AKTOPHONU KOPPESIINK, TEM MEHbIIIE
MYJIbTHKOJUTMHEAPHOCTH (PAKTOPOB.

3agaua

Tpebyercs MOCTPOUTH CTATUCTUYECKYIO 3aBUCHMOCTh CTOMMOCTH KBapTHUPBI OT TpPeX
(dakTOpOB B BHJE MHOXKECTBEHHOW perpeccuu (Tabdmn. 1). s mocTpoeHus Mojenu, B MEPBYIO
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odepesb, HEOOXOAMMO TPOBECTH OTOOp (AKTOPOB M OICHHUTH CTENEHb KOJUIMHEAPHOCTH
perpeccopos.
Pemenue.

1.

How

PaccunTaiite KO3(QUIMEHTHI MAPHOH KOPPEISIUH.
pacuetoB ¢ momoibio ctatuctTudeckor GyHkimun KOPPEJI snekTpoHHOM TaOIHUIIBI
Microsoft Excel.
[Io momy4eHHBIM 3HAYEHUAM MaAPHBIX KOA((UIKMEHTOB KOppENsuu OoTOepuTe
HauboJee cymecTBeHHbIe (DakTOpbI Aist ypaBHeHus (1).
[TpoBepbTe PakTOPBI HA KOJUTHHEAPHOCTh U MYJIBTUKOJUIMHEAPHOCTD.
CpenaiTe BEIBOIEL.

HcxonHble JaHHbIE 3a1a9H
paccTosiHue
CTOMMOCTb o6 asn Xunas
2 [0 MeTPo,
Ne nam. KBapTMpbl, |nnowagb, m> | nnowagb,
TbiC. AON., Y X1 M% x5 MUHYT
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

JlaGopaTtopHasi padora Ne2.

Oyenxa napamemposg ypasHeHus MHOMCECMBEHHOU pecpeccuu

IIpoBepbTe INpPaBUIBHOCTH

Tabmuna 1.

s olleHKH mapamMeTpoB YPaBHEHHUS] MHOKECTBEHHOMW JIMHEWHON perpeccuy MpUMEHSIOT
MeTo HanMeHbIuX kBaapatoB (MHK).
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Jnst nUHEWHBIX YpaBHEHUW W HEJIWMHEWHBIX YPAaBHEHUW, MPUBOJUMBIX K JIMHEHHBIM,
CTPOUTCS CJIEYIOIIas CUCTEMA HOPMAJIbHBIX YPaBHEHUMN, peLIEHUE KOTOPOU MO3BOJISET MOTYUUTh
OIICHKH ITapaMeTPOB PErPECCHH, B YaCTHOCTH 11 ypaBHeHUs (1):

Z:yznb0 +b12X1+bzzxz +...+mexp,
Doy =y DXy Y D, D XX ety Y XXy, "
\Zyxm :bOme +blzx1xIO +b22x2xm +...+mex§1.

OI[HI/IM N3 METOJOB IJIs1 €€ PCHICHUA ABJISICTCA METOQ OHpC,I[GJ'IHTCJ'IGﬁZ

Ab, Ab, Ab,, .
I PR Py
nXn 2 Xk
2
PRDR DRI R
A
rac — OIIPCACIUTCIIb CUCTCMBI;
2 Dk 2 XK 2
AbO ) Abl geees Abm — YaCTHBIC OIPCACIIUTECIIN,; KOTOPLIC IOJIYYAIOTCA IIYTEM 3aMCHBI

COOTBETCTBYIOIIIETO CTOJIOIA MATPHIIBI OMPEACTUTENSI CHCTEMBI IAHHBIMH JICBOW YaCTH CUCTEMEI.
3agaua

1. PaccuuraiiTe mapaMeTpbl ypaBHEHHUSI MHOKECTBEHHOM PErpeccuu ¢ OMOILIbI0 METO1a
onpenenuTenen. s BBIYUCICHUS ONPENEIUTENEN HCIONb3yHUTE CTATUCTUYECKYIO
¢yukuno MOIIPE/L. ITpoBepbTe MOIy4YEeHHBIE pe3ybTaThl C MOMOLIbIO (YHKIHUU
JIMHENH.

2. 3amumure MOJIy4€HHOE YpaBHEHHE MHOXKECTBEHHOM perpeccuu.

JladopaTopnasi padora Ne3.
Ilocmpoenue ypagnenus MHONCECMBEHHOU pespeccuu 8 CMAaHOapmu308anHoll hopme

Ecnmu  KoapUIMEHTHI MHOKECTBEHHOM perpeccuM paccMaTpuBaTh B KadyecTBE
nokasaresnei BIMAHUSA (PAKTOPOB, TO CIEAYeT MMETh B BHJY, UYTO KO3(PQPUIMEHTHI perpeccuu
MEXIy cOOOH MpsSMO HE CpaBHUMBI. VX 4MCII€HHBIE 3HAYEHUs 3aBUCST OT BHIOPAHHBIX €AMHUI
u3MepeHus Kaxaoro ¢pakropa. YtoObsl KOAPGUIIUEHTHI pErPECCHH CTAJIM CPABHUMBI, UX TPUBOJAT
K CTaHJapTU3HPOBaHHOMY MaciTaly. [[s 3Toro Bce nmepeMeHHbIe BBIpaXaroT B Oe3pa3MepHBIX,
TaK Ha3bIBAEMbIX CTAHJAPTU3MPOBAHHBIX E€AMHULIAX HU3MEPEHMs] TPU TMOMOIIM CIETYIOIINX
COOTHOLLIEHUMN:

_ (% _X_i)
_—GX ,

_o-9.

o)

ty Xi

y

e O-y ' O-xj — COOTBCTCTBCHHO CPCAHUC KBAJAPATUIHBIC OTKIIOHCHUS.
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CBoOoxHbIi uwieH Do B cTaHmapTH30BaHHOM YpPaBHEHHH MHOXCECTBEHHOW pErpeccru
OTCYTCTBYET, T.€. ypaBHeHUE (1) MOXKHO 3anucaTh B BUAE:

ty = :Bltxl +182tx2 +'--+:Bmtxm €. ()

Bce mnepemeHHble ypaBHEHHS BBIPRKEHBI B CPaBHUMBIX €IWHHUIAX H3MEPEHUS.
Koaddurmentsr B Boses B Ha3bIBAIOTCS koddpurmenTamu perpeccun B
CTaHJapTU30BaHHOM MaciiTade. s ux onpeseneHuss MOXKHO epeiTi ot koaddunrenTos bj k

B j (J=1m) 4 00paTHO OCYIIECTBISETCS M0 hopMyIie:

Koadduuuments! perpeccun (2) moka3pIBatoOT BIUSHIS H3MEHEHUS KaX /101 IEpeMEHHO Ha
u3MeHeHue gaxkropa y. Bee koo puuneHTs! BoipaXeHbl B CpPaBHUMBbIX €IMHUIIAX U3MepeHus. Uem

Oonpme | B j |, TeM cupHee BIMSET COOTBETCTBYIOIIMH (DaKTOPHBIA MOKa3aTenb Ha

pGSYHBTaTHBHBIﬁ.

Takum oOpa3oM, cpaBHHBas MEXIy CO00OH CTaHIapTU30BaHHBIE KOA(D(PHUIIMEHTHI
perpeccuy MO>XKHO paHXHpOBaTh (PAKTOpBI MO CHJIE MX BO3JAEUCTBUSA Ha pe3ysbraT. B sToM
OCHOBHOE JIOCTOMHCTBO CTaHIApTU30BAaHHBIX KOI(PQPUIMEHTOB pEerpeccud B OTIWYHE OT
KO3 PHUIMEHTOB «YUCTOI» pPerpeccu, KOTOpbIe HECPABHUMBI MEXKITy COOOiA.

Ha MMPAKTUKE YaCTO UCIIOJIB3YIOT YPABHCHUC PEIPECCUN B CTAHAAPTU30BAHHOM Macitade
B BUJC!

Yy =X+ BoXo +ooit BnXp &

Kak 6bu10 MOKa3aHO BBILIE, paH)KUPOBaHUE (PaKTOPOB, YUACTBYIOIIUX BO MHOKECTBEHHOM
JUHEHMHON perpeccuu, MOXKET ObITh MPOBEACHO Yepe3 CTaHIapTU30BaHHBIE KOA(P(GUIIUEHTHI
perpeccunt (f-ko3pPuureHTsI). JTa K€ 1edb MOXKET ObITh JOCTUTHYTa C MOMOIIBIO YaCTHBIX
KOA((UIIMEHTOB KOppesslUUd — JUIsl JIMHEHHBIX cBA3eil. KpoMe Toro, dacTHele mokaszaTenu
KOppeNsiUM  IIMPOKO HCHOJB3YIOTCA TMPH  pPELIeHHHu MpobsieMbl 0TOOpa  (PaKTOPOB:
1eJ1eCO00Pa3HOCTh BKIIIOYEHUSI TOTO WJIM MHOIO (pakTOpa B MOJENb J0KA3bIBAECTCS BEITMYMHON
IIOKA3aTelsl YaCTHON KOPPEIIALHH.

YacTtable K03((UIUEHTH (WM UHAEKCHI) KOPPESALUH XapaKTepU3ylT TECHOTY CBSA3H
MEXJy pe3yJbTaTOM M COOTBETCTBYIOUIMM (AKTOPOM IPU YCTPAHEHUU BIMSHUS JPYrHX
(akTOpOB, BKJIIOYEHHBIX B YypaBHeHHe perpeccuu. Ilokasarenn dYacTHOW Koppensuuu
MPEJICTaBISIIOT cO00M OTHOIIEHHWE COKpAllleHUsI OCTATOYHOM IUCHIEpPCUH, MPOU3OLIEINIEr0 B
pe3yJbTare JOMOJIHUTEIBHOTO BKIIIOYEHHUS B aHAJIU3 HOBOTO (hakTOpa, K OCTATOYHOM TUCTIepCcHH,
MMEBIIEH MECTO 10 BBEICHUSI B MOJIENIb HOBOTO (hakTopa.

KoaduimenT yacTHON KOppensiiiuy, U3MEpSIONINi BIUSHNE Ha Y GakTopa Xi IpU
HEM3MEHHOM YPOBHE Ipyrux (hakTopoB, MOKHO ONPENEIUTh O hopMmyJie:

2
1_Ryx1..x-

. J...X

r.* :1 i

YX ¥ X Xg o X g Xjyg oo Xy 1_R2
VX Xp X4 X1+ X
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2
rIe Ryxl...xj...xm — MHOXECTBEHHBIN KOAP(DHUIIMEHT IeTepMUHAIIMA BCETO KOMIUIEKCa M

2
(akTOpPOB € PE3YNBTATOM; ' “YX1Xp.. X[ 1Xjy1.- Xy — HOKA3aTeNb ICTEPMUHALINY, HO O€3 BBEACHUS B

Mojiesb pakropa Xj.

Cpennue KOd(PQUIUEHTH 3TACTHYHOCTU JUIS JIMHEWHOW MHOYKECTBEHHOW pErpecchu
PacCUUTHIBAIOTCS 11O hopMyIIe:

¥ TIOKa3bIBAIOT, HAa CKOJIKO MIPOLIEHTOB B CPEIHEM 110 COBOKYITHOCTH M3MEHHUTCS PE3YNbTaT ) OT
CBOCH BEJIMYMHBI NPH HW3MeHeHHH (aktopa x HAa 1 % OT CBOEro 3HaueHHs MPH HEU3MEHHBIX
3HAYEHHAX JPYTUX (aKTOPOB.

3agaua

1. PaccumraiiTe = CTaHZApTH30BaHHBIE  KOX(PQPHUIMEHTHl  PETPEecCHH.  3alUIINTe
HOJyYeHHOE ypaBHEHHE B CTAaHJapTU30BaHHOM MaciuTade Bujaa (2).
2. TlpopamxupyiiTe CTaHIAPTU30BAaHHBIE KOA(PPHUIMEHTHl PErpeccuu M0 CWIe HX
BO3/ICHUCTBUS Ha PE3yJIbTaT.
3. Paccuuraiite cpeqane k03P PHUIMEHTH 3TACTUYHOCTH.
JladopaTopHasi padora Ne4.

Cocmaenenue yacmuulx ypasHeHull pecpeccuu

Ha ocHoBe nuHeiHOro ypaBHEHUS MHOXKECTBEHHOH perpeccuu (1) MOryT ObITH HaliieHBbI
YacTHbIE YpPaBHEHHUS PErpPecCUu, T.€. YPaBHEHUS PErpeccHH, KOTOpPbIE  CBS3bIBAIOT
pEe3yNbTaTUBHBIM TNPU3HAK C COOTBETCTBYIOLIMMH (DaKTOpamMH Xj MPH 3aKPEIJICHUH APYTHUX,
YUUTHIBAEMBIX BO MHOXXECTBEHHOH perpeccuy, (akTopoB Ha CpeAHEM ypoBHE. YacTHble
YPaBHEHHUS PETPECCUU UMEIOT CIIETYIOIIMM B

Yy Xy Xgros X = by +byX + by X2 +by X3 +...+ b Xm + &

szixl,Xg,--.-xm = bO +b1X1 +b2X2 +b3X3 +...+ bm Xm + &;
Y Xa X oo Xing by +0y X1 +by X2 +.... 4By Xm-1 +...+ B X, + &5

[Ipu moacTaHOBKE B 3TH ypaBHEHUS CPEIHUX 3HAUEHHUI COOTBETCTBYIOIUX (aKTOPOB OHU
MIPUHUMAIOT BUJI ITAPHBIX YPABHEHUH JIMHEMHOW PETPECCUH, T. €. UMEEM:
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=B, +b X..

A
me,lexz,----mel

Trac

Blzb0+b2>_<2 +b3>_<3 +...+bm>_<m;

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

B, =by +b Xt +b,x2 +....4 b1 Xm-1;

B ominume OoT mapHOW perpeccuM, 4acTHBIE YpPaBHEHHSI PErpecCHMM XapaKTepU3yoT
U30JIMPOBAaHHOE BIUsHHE (akTOpa Ha pe3yibTaT, MO0 apyrue (GakTopbl 3aKpenjeHbl Ha
HEH3MEHHOM ypoBHE. D HEKTHI BIUSHUS IPYTUX (HPAaKTOPOB MPHCOESTUHEHBI B HUX K CBOOOTHOMY
YJIEHY YPAaBHEHMSI MHOXXECTBEHHOM PErpecCUu. JTO MO3BOJISIET HA OCHOBE YACTHBIX YPaBHEHUN
perpeccuu oInpeneisaTh YacTHbIe KO3 (PHUMeHThI 3J1aCTUYHOCTH:

X.
9Wi :bj 0 | !
yxj1X1;X2;---’Xj_1,X X

j+1r Am

rae bj — koaddunurenTsr perpeccun s paKTopa Xi B ypaBHCHUU MHOKECTBEHHOH PErpecCuu;

yXJ.iX]_ng’"jo_]_!X X

j+11"*"1 ’m — 3HaueHMWE Pe3yNbTATUBHOTO (AKTOPA, MOTyUYESHHOE U3

YaCTHOT'O YPaBHEHUS PErPECCUU TIPU JJAHHOM 3HA4YCHUH (pakTopa X;j.
3amaua

1. CocraBbTe YacTHBIE ypaBHEHUS PETPECCHUM.
2. Omnpenenute 4YacTHblE KOI(QQUIMEHTHl >JAaCTUYHOCTH U TPOPaHXKUpPYyHTE
(hakTOpBI MO CUJIE UX BO3JEHCTBUS HA pe3yJsbTar.
JlabopaTopnasi paGora NeS.

Ol/;eHKa HaoedcHocmu pesyibmamos MHOHCECMBEHHOU peepeccuu u Koppeaiyuu

[TpakTHueckas 3HAUMMOCTb YpPaBHEHHS MHOKECTBEHHOW pErpeccHr OLIEHHUBAETCS C
MOMOIIBIO TI0Ka3aTesisi MHOXKECTBEHHOM KOppelsiiuu U ero kBajapara — Kod(dduuueHra
JeTepMUHAIUY.

Iloka3aTenb  MHOXECTBEHHOM  KOPPEISALMM  XAPAaKTEpPU3yeT  TECHOTY  CBA3M
paccmaTpuBaeMoro Habopa ()akTOpOB C HCCIIETYyEeMbIM MPU3HAKOM, WM, MHA4e, OLIEHUBAET
TECHOTY COBMECTHOTO BIIUSHUS (DaKTOPOB Ha pe3yybTar.

HezaBucumo ot (opmbl CBSI3M MOKa3aTelb MHOXKECTBEHHOM KOPPENSLUU MOXKET ObITh
HalIeH KaK MHJIEKC MHO)KECTBEHHOM KOppEIsALUu:
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2
rne Oy — o0mas aucrepcusi pe3yibTaTHBHOTO MpusHaka, Open — OCTATOYHAS JUCIIEPCHS

2 _ Z(y_ 9X1,x2,...xm)2

JUISL ypaBHCHHUS )7= f(Xl,XZ,...,Xm), O n

o

[Tpu nuHEHHOHN 3aBHCHMOCTH MPHU3HAKOB (popMynia MHIEKCAa KOPPEISLUN MOXKET OBITh
TAK)Ke IPEJCTABIICHA CJIETYIOLIMM BBIPAKEHUEM:

m
Ryxl,xz,...,xm - Zﬁxjryxj’
-1

- r
rae :Bx j — CTaHJapTU30BaHHbIC KOO(POUIMEHTHI PErpeccuu; 'yx; — MapHble KOIOPUIHMEHTHI

KOPPEJSILIY PE3yJIbTaTa C KaKIbIM (DaKTOPOM.

®opMyna UHAEKCa MHOKECTBEHHOW KOpPPEISLUUU ISl JTMHEHHON perpeccuu Moiyyuia
Ha3BAHUE JIMHEHHOr0 KOI(P(PuimeHTa MHOKECTBEHHON KOPPeJslUM, WU, YTO TO KE CaMoe,
COBOKYITHOI'0 KO3((pULHEeHTAa KOPPeEJIALMH.

WNunexc MHO)ecTBEHHON Koppemnsauuu uzmensiercs ot 0 1o 1. Yem Onmoke ero 3HaueHue K
1, TeM TecHee CBSI3b PE3yJbTAaTUBHOIO IPU3HAKA CO BCEM HAOOPOM HCCIETyEeMBIX (aKTOPOB.
Benuunna nHaeKca MHOKECTBEHHON KOPPENALUU OOJbIlIe WIK PaBHA MAaKCUMAJIbHOTO MapHOIO
UHJIEKCa KOPPEIIALIU:

R j=1m

>
VX1 X9 Xy = Ryxj(max) '

IIpu npaBWIbHOM BKJIIOYEHUHM (DAaKTOPOB B PErpeCCUOHHBIM aHaIM3 BEIMYMHA MHJIEKCA
MHO’KECTBEHHOM KOppensuuu OyeT CyIeCTBEHHO OTIMYAThCS OT MHJIEKCa KOPPETSUU apHOH
3aBUCUMOCTH.

KosddumpeHt (MHACKC) MHOKECTBCHHON JCTEPMUHAIIMN PACCUUTHIBACTCS KaK KBaJpaT
WH/IEKCA MHOYKECTBEHHON KOPPEIIALMHU:

2
YX1X5 . X

CKOppeKTUPOBaHHBIH KO3 HUITMCHT (MHIEKC) MHOKECTBEHHOM IETCPMUHAIIUN COICPIKHUT
MOMPaBKY Ha YKCJIO CTeTNeHel CBOOOABI M pACCUUTHIBACTCS 1O hopMyIie:

2 n-1
RZ=1-(1-R?).————

n-m-1-
re N — 9uciao HaOII0IeHU; M — Yuciio (aKTOPOB.

3HAYUMOCTh YPaBHEHUS MHOKECTBEHHOM PErpeccuy B LIEJIOM OLIEHUBAETCS C MOMOIIBIO
F-xpurtepus ®umepa:

chn—m—l
1-R? m

Fqbakm. =
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Fmac: onipenensieres mpu 3aganaom a (0,05; 0,01) u crenensx cBoooast kK1 =m, k2 =n—-m
— 1, (m — 4ucno mapameTpoB NpU (PAKTOPHBIX MEPEMEHHBIX B YPAaBHEHHU MHOKECTBEHHON
perpeccun).

YactHblil F-kpuTepuil OlleHMBAaEeT CTATUCTUYECKYIO 3HAUMMOCTD IIPUCYTCTBUSI KaXKI0TI0 U3
(baxTopoB B ypaBHeHUU. B o0mem Buze, 11 GakTopoB 4acTHBINA F-KpuTepuil onpeaenurces Kak:

2 2
E . Ryxl,...,xj,xm _Ryxj,...,xj_l,xj+1,...,xm .n—m—l
wacmX P2
1 Ryxl,...)(j,xm 1

Fmac: A1 9actHOTO F-KpHTEpHst OnpeaeseTcs MPH 3aJaHHOM o M cTerneHsx cBoooasl k1 = 1, k2
=n-m-1.

Onenka 3HAYMMOCTH KO3(PPUIIMEHTOB YHUCTOM perpeccud ¢ TMOMOIIbIO t-KpuTepus
CrtbloJIeHTa CBOAUTCS K BHIYMCIICHUIO 3HAYCHUS:

_ 0
tqbaKm. - m - I:XJ- '
b;

rae Mbi —CpeiHss KBaapaTWyHas ommuOka koddduimenta perpeccuu bj, oHa MoxeT OBITh
oTIpeiesieHa 110 clieayIomel popmye:

oy R 1

mb_ — °
' 5. - [1-R? Jn-m-1,
X; XjXq-- X
2
YX1X5.. Xy  — MHOXKECTBEHHBIN KOA((ULHMEHT NeTepMUHAIIMN BCErO0 KOMIUIEKca M (akToOpoB

2
C pe3yabTaToM; Rx jX1.-Xm  — KOOQOUIUEHT JEeTEPMHUHALMYU JUI 3aBUCUMOCTH (hakTopa Xj co

BCEMU JIPYyrUMU (HAaKTOpaMU ypaBHEHUS MHOKECTBEHHOU PETPECCHH.
timass OTIPEICIIACTCS TIPH 33JaHHOM O U CTEIICHH CBOOOIBI K=Nn—m - 1.
3apaua

1. Paccuuraiite nuHeiHOTO K0>(Q(GUIMEHTa MHOKECTBEHHOM KOPPENSALMU M CAesIaiTe
BBIBOJ] O TECHOTE CBSA3M PE3yJIbTATUBHOIO MPU3HAKA CO BCEM HAOOpOM HCCIIeyeMbIX
(hakTOpOB.

2. Paccuuraiite KO2(pPUITMEHT MHOKECTBEHHOW NETEPMHUHAIIMU W CIEIaiTe BBIBOJ 00
OLIEHKE KauecTBa IOCTPOEHHOM MOJEIN.

3. Paccunraiite Fgpaom U CPABHUTE TIOTyIE€HHOE 3HAYECHUE CO 3HAYECHUEM, PACCUYNTAHHEIM
¢ nomompio ¢ynkumu JIMHEWH. Onpenemute Fraen DU 3a0aHHOM  ypOBHE
3HaunMoctu o = 0,05. CpaBHuTe nonyuyeHHble 3HAUYCHUS Fuaor U Fpam, coenaiite
BBIBOJI O CYIIIECTBEHHOCTH CBSI3U.

4. Onpenenute tgum U trasn MU 3a1aHHOM ypoBHe 3Haummoctd o = 0,05 CpaBHuTE
MOJTy4YEHHbIE 3HAUECHHUS U ClIeaiiTe BBIBOJ O CTATUCTUYECKON 3HAUMMOCTH ITapaMeTPOB
perpeccum.

KoHTpoJibHBIE BONIPOCHI:
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1. Uto noHuMaeTcs o JIMHEHHON MHOYKECTBEHHOM perpeccueii?

2. Kakue 3aaum penaroTcs Ipu NOCTPOESHUHN YPaBHEHUS perpeccuu?

3. Kakue TpeOoBaHus NPEABABISIOTCS K (PaKTOpaM, BKIIOUYAEMBIM B YpaBHEHHUE PETrpeccuu?
4. Yto moHMMAETCs O] KOJUIMHEAPHOCTHIO U MYJIbTUKOJUTMHEAPHOCTHIO (haKTOPOB?

5. Kak npoBepsieTcst Hanu4yie KOJJIMHEAPHOCTH U MYJIbTUKOJIIMHEAPHOCTH ?

6. Kakoii Bun nMeer cucteMa HOpMaJIbHBIX ypPaBHEHUI METO/1a HAMMEHBIINX KBaPAaTOB B Cllydae
JUHENHOM perpeccun?

7. o kakoit popmysie BRIYUCIAETCS MHACKC MHOKECTBEHHON KOPPESIAn?

8. Kak BBIUMCIIAIOTCS MHAEKC MHOXKECTBEHHOH JETEPMUHAIMU U CKOPPEKTHUPOBAHHBIM MHJIEKC
MHO>KE€CTBEHHOU JIETepMHUHALIUN?

9. Uto o3HayaeT HU3KOE 3HaUeHUE Kod(uImenTa (MHIeKca) MHOXKECTBEHHON KOppesiiu?
10. Kak npoBepsieTcst 3HaYUMMOCTh YPaBHEHUSI PErPECCUU U OTAEIBHBIX KO3 PHurreHToB?

11. Kak cTposiTcsi 4acTHbIE ypaBHEHUS perpeccun?

12. Kak BBIUUCISIOTCS CpeJHUE YACTHBIE KOOPPUIIUEHTHI 2TACTUIHOCTH?

13. Uto Takoe craHIapTU3UPOBAHHbBIC TIEpEMEHHBIE?

14. Kakoii Bua uMeeT ypaBHEHHE TUHEHHON perpeccuu B CTaHIapTU3UPOBAaHHOM MaciiTabe?
15. Yto noHnmaercs ol FOMOCKEAaCTUYHOCThIO?

16. Kak nmpoBepsieTcsi runores3a 0 TOMOCKEIaCTUYHOCTH PsAJIa OCTaTKOB?

MMOCTPOEHUE PETPECCUHOHHBIX MOJEJIEH C ®UKTUBHBIMHA
INEPEMEHHBIMU

B perpeccroHHBIX MOJENSIX B KauecTBE OOBSCHSIOMINX NEPEMEHHBIX YacTO MPUXOAUTCS
UCIMOJIb30BaTh HE TOJIBKO KOJHMUYECTBEHHBbIE (ONpeesieMble YHCICHHO), HO M KadeCTBEHHbIE
nepemeHnHble. Hampumep, copoc Ha Kakoe-nmMOO ©Ojaro MOMET ONpedensiTbCs —Kak
KOJINYECTBEHHBIMH MEPEMEHHbIMM (Ll€Ha JAaHHOro Ojara), Tak M KadeCTBEHHBIMHU (BKYCHI
notpebdureneil). KauecTBeHHbIe MOKa3aTeNy B UUCICHHOM BUJE NPEACTaBUTh HENb3s. Bo3Hukaer
npobiemMa OTpaskeHHs B MOJIENN BIMSHUS TaKMX MEPEMEHHBIX HA UCCIIEAYyEMYIO BEIUUYHHY.

OOBIYHO B MOJENAX BIUSHUE KAaYECTBEHHOI'O (pakTopa BbIpaxaeTcs B BUJEC (QUKTHBHOMN
(MCKyCCTBEHHOW) TEepeMEHHOH, KOTopass OTpa)kaeT JBa MPOTUBOMNOJOXKHBIX COCTOSHUS
KayecTBEHHOro Qakropa. B 3ToM ciyuyae ¢uKTHBHas mHepeMeHHass MOXKET BBIpaKaTbCs B
JTBOMYHOM (opme:

D- 0, axTop HE EHCTBYET;

1, paxTop neicTByer.

[Tepemennas D waswsiBaeTcst urmuenot (UCKYCCMBEHHOU, O0B0UYHOU) NEPEeMEHHOL
(unouxamopom).

PerpeccuoHHbBIE MOIETH, COIEpPIKAIIUE JTUIITh KAUeCTBEHHBIC O0BSICHSIONIIE TIEPEMECHHEIE,
Ha3bIBAIOTCS Modensimu oucnepcuonno2o ananuza (ANOVA-Monensmn).

Hanpumep, mycth Y — HauampHas 3apaboTHAsI IJiaTa.

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

1, ecniu npeTeHAEHT UMEET BhICIlIee 00pa30oBaHMUE.
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Torma 3aBUCUMOCTb MOKHO BBIPA3UTh MOJIEJIbIO TTAPHON PETPECCUU:
Y=8,+/D+¢,

OueBuHO,

MY [D=0)= S, +7-0=p;
MY |D=D)=p,+y1=p5+7.

Kosdduuuenr By onpemenser cpenHiolo HauanbHylo 3apaGOTHYIO IUIaTy MpH
OTCYTCTBUHM BbIcHIero oOpasoBanusi. Kosddumument ) ykaspiBaeT, Ha Kakyl0 BEIHYUHY

OTJIMYAIOTCS CPEIHNE HadalbHbIe 3apa00THBIEC TUIATH IPU HATMYUH U IIPH OTCYTCTBUH BBICIIETO
o0Opa3oBaHusl y mpeTeHJeHTa. lIpoBepsisi CTAaTHYECKYI0 3HAYUMOCTh Kod(duimenrta ) ¢

MOMOIIBbI0 {-CTATUCTUKH, JUOO 3HAYMMOCTh KOID(DHUIMEHTA JeTePMUHALUU R2 nm  F-
CTaTHCTUKH, MOYKHO OIIPEICIUTh, BIMSIET WIIM HET HAJTMYKE BBICIIIETO 00pa30BaHMs HA HAYAIbHYIO
3apaboOTHYIO MJIATY.

Mopnenu, B KOTOPHIX OOBSCHSIONINE MEPEMEHHBIE HOCAT KaK KOJUYECTBEHHBIN, TaKk U
Ka4eCTBEHHBI XapakTep, Ha3bIBAIOTCA Mooensimu Kosapuayuonnozo ananuza (ANCOVA-
MOJICIISIMH ).

Cy1iecTByeT HECKOIBKO Pa3HOBUIHOCTEH MOJIeJIeil KOBApHAIIMOHHOTO aHAIN3a.

1. Moaenu KOBapHAIMOHHOIO AHAJIW3A MPH HAJUYNH Yy (PUKTHUBHOW NMepeMeHHOM
ABYX aJIbTePHATHB.

PaccmoTpuM mpocreiiinyro MOJEab ¢ OJHOW KOJWYECTBEHHOM M OJIHOW KayeCTBEHHOMU
MIEPEMEHHBIMH, UMEIOIIYIO /IBa aJIbTePHATUBHBIX COCTOSIHUS:

Y =06+ B X+/D+¢,
[Tyctb, Hanpumep, Y — 3apaboTHas M1aTa COTPYAHUKA (PUPMBI, X — CTaX COTpyAHHKa, D —

1OJI COTPY/THUKA, T.€.
0, ecimi COTPY AHUK -)KSHIIMHA;

1, ecnu cOTpyAHUK-MY>KUMHA.

Toraa oxumgaemoe 3HaueHUE 3apabOTHON TIIATHI COTPYAHHUKOB MPH X TOJaX TPYAOBOTO
cTaxa OygeT:

MY |, D =0)= B+ Ax;
M(Y [x, D=1) = By + Bix+y=(By +¥)+ B

3apaloTHas 1iaTa B JAHHOM CiIydae sIBJISeTCs TMHEHHOM QyHKIMel oT cTaxa paboThI.

[Ipu  cocraBneHMM  Mojenel ¢  (QUKTUBHBIMM  NEPEMEHHBIMM  HEO0OXOIUMO
PYKOBOJICTBOBAThCS CIEAYIOIIUM HPABUIOM MOOEIUPOSAnUs: €CI KaueCTBEHHAs MepeMeHHas
umeeT K ambTepHaTHUBHBIX 3HAYCHUH, TO TIPU MOJCTUPOBaHUH UcTonb3yercs (K — 1) GUKTHBHBIX
HNepeMeHHbIX. TakuMm o00pa3oM, eciM MepeMeHHas MMeeT JBa aJbTEPHATUBHBIX 3HAYEHUS
(Harpumep, 1oJ1), TO B MOZEIIb MOKHO BBECTH TOJIBKO OJIHY (PUKTHUBHYIO IIEPEMEHHYIO.

Ecnu He cnenoBath JaHHOMY MpaBHIly, TO MPU MOJEIUPOBAHUM UCCIIEI0BATEINb MOMA1aeT
B CUTYAaIIMIO COBEPIICHHON MYIbTUKOJITMHEAPHOCTH UJIH TaK HA3bIBAEMYIO JI08YUIKY (PUKMUBHOU
nepemeHHou.

3HaueHue KayeCTBEHHOM MEepPEeMEHHOH, Al KoToporo npunuMaercss D = 0, Ha3zbiBaeTcs
basosblm WM cpagHumenvHulM. BplOOp 06a30BOro 3HaueHHs OOBIYHO IUKTYETCS LEIIMU
HCCJIEIOBAHMSI, HO MOXKET OBITh U POU3BOJIbHBIM.

Koadduiment Y B Moaenu MHOTIIA HA3BIBACTCS Jughghepenyuanvuvim Ko3phuyueHmom
€c80000H020 YjieHa, TaK KaK OH TOKa3bIBaeT, Ha KaKyl0 BEIMYUHY OTINYAETCS CBOOOMHBIN UJIeH
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MOJIEJIH TIPH 3HaYCHNU (PUKTHBHOW IEPEMEHHON, PAaBHOM E€AMHUIIE, OT CBOOOHOTO YIEHA MOJICIIH
npu 6a30BOM 3HaYCHUU (PUKTHUBHOM IMEPEMEHHOM.

2. Moaeiun KOBAapHALMOHHOIO AaHAJM3a MNP HAIMYMUH Yy KadeCTBEHHBIX
nepeMeHHBIX (oJiee IBYX AJIbTEPHATHB.

PaccmoTpum Mozenb ¢ JIByMs OOBSCHSIOIIMMU IEPEMEHHBIMH, OJIHA M3 KOTOPBIX
KOJIMYCCTBCHHAA, a Apyrasd — Ka4YCCTBCHHAJ. HpI/I‘-IeM KauCCTBCHHAA INCPEMCHHAA MMCCT TpU
anbTepHaTHBBL. Hampumep, pacxo/ipl Ha cofepxaHue pedeHKa MOTYT ObITh CBS3aHBI C JOXOJaMHU
JIOMOXO3SIICTBA M BO3PAacTOM peOEHKA: OIIKOJIBHBIA, MIIQAIINN TIKOIBHBIA W CTApIIHA
MIKOJIbHBIA. Tak Kak KayecTBEHHAsl NMEpEeMEHHas WMEeT TPH albTePHATHBBI, TO MO OOIIEMY
MPaBUIIy MOJEIUPOBAHMS HEOOXOAMMO HUCIOJIL30BaTh JABE (PUKTUBHBIC MEepeMEHHbIE. Takum
00pa3oM, MOJIeTb MOXKET OBITh IIPEACTABICHA B BUJIE:

Y =By + X+ y Dy +y,D, + &
riae Y — pacxobl, X — JI0XObl JOMOXO3SHCTB.

D — 0, ecii TONIKOJIBHUK |
=

1, B IPOTUBOIOIOKHOM CITy4ae.

0, ecnu JOMIKOJIGHUK WITM MITAIIIAN [ITKOJIBHUK;
2 1, B IpOTUBOIIOJIOKHOM CITyUae.
OO6pa3ytorcs cneAayroIme 3aBUCUMOCTHU

1. Cpennuii pacxoj Ha JOIIKOJIbHUKA!

M(Y |D, =0, D, =0) = 5y + fix. 1)
2. CpenHuil pacxo/1 Ha MIIJIILIETO IIKOJIbHUKA!

M(Y [ D, =1, D, =0) = (5, + 1) + B (2)
3. CpenHuil pacxos Ha CTapIIeTo MKOJIBHHUKA:

MY |Dy =1, D, =1) = (B +71+72) + bux (3)

3necb Y1, V2 — aubdepeHnnanbHble CBOOOAHBIC YJIEHBL. ba3oBBIM 3HAaYECHUEM
KaueCTBEHHOW TIEPEMEHHON SBISETCA 3HAYeHHEe «IOUIKONbHUK». [locie BblYHMCcIeHUs
kod(durmentoB ypaBHeHui perpeccun (1) — (3) ompenensieTcss craTUCTHYECKash 3HAYUMOCTD
KO3 (UIIMEHTOB Y11 Y2 HA OCHOBE OOBIYHOM t-CTAaTUCTUKH.

Eciu KOB(l)CI)I/II_[I/IeHTLI Y1 A Y2 OKa3bIBAOTCA CTATUCTUYCCKU HC3HAUYUMBIMU, TO MOKHO
CACIaTh BBIBOM, YTO BO3pacCT pe6eHI<a HC OKAa3bIBACT BJIMUAHUA HA PACXOJBI IO €0 COACPKAHUTO.

3. Perpeccusi ¢ 01HOIi KOJIMYeCTBEHHOI M IByMsl Ka4eCTBEHHbIMH NepeMeHHbIMM.
TexHrKa GUKTUBHBIX IEPEMEHHBIX MOXKET OBITh paclpocTpaHeHa Ha MPOU3BOJIBHOE YHCIIO
KadecTBEHHBIX (DakTOpoB. PaccMOTpUM cHuTyaluio ¢ IByMs Kau€CTBEHHBIMU NEPEMEHHBIMH.

[Tycts Y —3apaboTHas 1uiata COTPYIHUKOB (UPMBI, X — cTax paboTsl, D1 — Hanuume
BBICIIETO 0Opa3oBanus, D2 — mon coTpygHuKa:

0, eci COTpYTHUK-)KEHIINHA;

11, ecmn COTPYIHUK-MY>KYHHA.
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0, ecyi HET BBICIIETO0 0OpPa30BaHuS;

2 1, B IpOTUBOMOIOKHOM CITy4ae.
Takum 06pa3om, NOTYyUYUM CIAEAYIOIIYIO MOJIEIb:
Y =fy+ X+ 7D +7,D, + e,

W3 sToit MOZCIIN BBIBOJATCA CICAYIOIIUE PEIrPECCUOHHBIC MOJCIIN:

1. Cpemusist 3apruiata >KEHIIUHBI O3 BBICIIEr0 00pa30BaHMS:
M |D; =0, D, =0) = S, + B x

2. Cpennsist 3apruiata >KEHIIWHBI C BBICIIUM 00pa30BaHHEM:
M(Y [D; =0, D, =1) = (B, +72) + A

3. Cpenuss 3apruiata y My>K4uHbI 0€3 BBICIIET0 00pa30BaHUs:
M(Y [ Dy =1 D, =0) = (5, + 1) + X

4. CpenHsisi 3apIuiaTa My>KYUHBI C BBICIIAM 00pa30BaHHEM:

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

OueBUHO, YTO BCE PErPECCHH OTJIMYAIOTCS TOJIBKO CBOOOAHBIMU wieHaMH. JlanbHelee
OTIpeNieIeHNe CTaTUCTHYECKOHW 3HAYMMOCTH KOX(PQHUIIMEHTOB Y1 W Y2 TO3BOJISIET YOEIUTHCS,

BJIUAIOT JIX O6pa30BaHHC " 1IOJI COTPYAHUKA Ha €ro 33pa60THy10 [Jiarty.

3amaua 1

Wccnenyercs 3aBUCHMMOCTh MEXAy 3apa0OTHOM IwiaToii pabouero 3a mecs y ($),

X - BO3pacToM pabodero (Jet) u pukTuBHON nepemenHoi D — mon pabouero.
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Ne n/m |3apabotHasn Bo3spacrt o,
miara 3a mecsiujpadouero X M/K
y (3) (rer)
1 300 29 X
2 400 40 M
3 300 36 K
4 320 32 XK
5 200 23 M
6 350 45 M
7 350 38 K
8 400 40 M
9 380 50 M
10 400 47 M
11 400 47 K
12 250 28 M
13 350 30 M
14 200 25 M
15 400 48 K
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 K
20 260 29 M

1. Heo6x0auMo MOCTpoUTb Mogens Y = by +bx+)D ¢ ¢uxTuBHON nepemennon D,

KOTOpasa NpUHUMACT JIBA 3HAYCHUA: 1 - ecom oo pa60qer0 MY)I(CKOﬁ; 0 - ecim OJI >KCHCKUH.

2. TlpoBepuTh CTaTUCTUYECKYIO 3HAUMMOCTh K03 unneHToB. Crenarb BEIBOIBI.

3agaua 2

Ha npeanpusaruu ucnons3yrotcs cranku Tpex pupm (A, B, C). Uccrnenyercs Haae)KHOCTD
ctaHkoB. [Ipy 3TOM yuuTBHIBAETCS BO3pACT CTaHKa (X, MeC.) U BpeMsi Oe3aBapuifHOW pabOTHI 10
nocneanei monomku (Y, dac). Beibopka u3 40 cTaHKOB Jana pe3yibTaThl, MPEACTABICHHBIE B

TaOJIuIIE.

Ne Boszpact (Bpewms paGotsl  |®Pupma -
U3MEpeHusl |CTaHKa B |cTaHKa 0e3 MIPOU3BOANTEN
Mecsllax |peMOHTa B yacax (b
1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A
5 75 90 C
6 63 176 A
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38 37 140
39 56 88
40 67 120

=

OrneHuTe ypaBHEHHE perpeccuu 0e3 yueTa pa3Iuiusi CTAaHKOB Pa3HBIX (PUPM.

2. OueHUTh ypaBHEHHE PETPECCHM, YYUTHIBAIOIIEE pa3jinyMe KauecTBa pasHbix (upm (F-

kputepuii ®umepa, t-xpurepuii CrbloJeHTa,

JETEPMUHAIINN ).

How

CpaBHUTE Ka4eCTBO MMOCTPOCHHBIX MOJIEIICH.
[TocTpouTh KOPPEIALMOHHOE TIOJIE ¥ HAHECTH Ha HEero rpaduKu GyHKIUH.

CKOPPEKTUPOBAHHBIN KO3 PUIHCHT

5. CI[GJ'IaTB BBIBOJbBI O HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA (bl/IKTI/IBHBIX MNEPEMCHHBIX B 3TOM

ciydae.

INOCTPOEHUE MOJIEJIX HEJJMHEMHOM MTAPHOM PETPECCUU

Henunelinbie perpeccun IeaaTcs Ha JiBa KJjlacca: PErpecCuu, HEJIMHEMHbBIE OTHOCUTEIBHO
BKJIIFOYCHHBIX B aHAIU3 OOBSCHSIONIMX IEPEMEHHBIX, HO JIMHCHHBIC IO OIICHHBAEMbIM

rapamMeTpaMm, U perpecCuy, HEJMHEHHBIE 10 OLIEHUBAEMBIM ITapaMeTpaMm.

[Tpumepsl perpeccuil, HEAMHEUHBIX MO OOBICHSIOMIMM IEPEMEHHBIM, HO JIMHEHHBIX I10

OLOCHUBACMBIM ITapaMCTpaM:

2 3 .
— IIOJINHOMBI Pa3HBIX CTEIECHEN yx=a+ blx + bZX + bSX T,

— PaBHOCTOPOHHSISI runepoosa

IIpumepsl perpeccuii, HETUHEHHBIX 110 OLICHUBAEMbIM apaMETPaM:

b
—crenennas Yx —a X &

b
yy=a+—+¢&

X
- mokasatempHas Yx — &- b™-¢ ;

— SKCITOHEHIINAJILHAS Yy =¢

Hawnbonee yacto IMPUMCHATIOTCS CIICAYIOIIUC HEJIUHEHWHBIE MOACSIH perpeccnﬁ:

a+bx

b
runepooIbl — Yx=a+ ; ;

2
napaboJIbl — Yy =a+ bX + X :

g .

X

X
MOKa3aTeNbHON (DYHKITUU Yx = a-b ;

crenenHoil pynkun — Yx — @ X

JladopaTopnasi padora Nel.

Buviuucnenue koagpuyuenmos ypasnenus HeauHelHol pecpeccuu

U ap.
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[TocTpoeHrI0 HENMMHEHHBIX PErpecCCMOHHBIX MOJEIEH MPEAlIeCTBYeT Mpoleaypa
JIMHCapu3aluu nNePpCMCHHBIX.

Jluneapuzayus — (ot nmat. linearis — nuHENHBINH), OAUH W3 METOAOB MPUOIMKEHHOTO
NPEICTaBICHUS 3aMKHYTBIX HEJTMHEWHBIX CHUCTEM, IPU KOTOPOM HCCIICZOBAaHUE HEIWHEHHON
CUCTEMbl 3aMEHSETCS AaHAIU30M JIMHEHMHON CHCTEMbI, B HEKOTOPOM CMBICIE 3KBUBAJICHTHOMN
UCXOMHOM. Meropl JIMHeapu3alud MUMEKT OIPAaHUYEHHBINM XapakTep, T. €. SKBUBAJECHTHOCTb
UCXOAHOW HEIMHEWHON cucrteMbl U €€ JMHEHMHOro mNpHOIMKEHUS COXpaHseTcs UMb IS
OTPaHUYEHHBIX MPOCTPAHCTBEHHBIX MJIM BPEMEHHBIX MacmTaboOB CHCTEMBI, JHOO s
OTIpENIeICHHBIX TPOLIECCOB, MPUYEM, €CIH CHUCTEMa MEPEeXOAUT C OAHOTO peXuMa paboThl Ha
JIpYrou, TO CleqyeT U3MEHUTh U e€ JIMHeapu3UpOBaHHYIO Mojeib. [IpuMenss nuHeapuzanuio,
MOYKHO BBISICHUTh MHOTHE Ka4eCTBEHHBIC M OCOOCHHO KOJIMYECTBEHHBIC CBOWCTBA HEIMHEWHOU
CUCTEMBI.

1 HENMHEHHBIX YpPaBHEHUM pPErpeccud, MPUBOJUMBIX K JIMHEMHBIM C IIOMOIIBIO
npeoOpazoBanus (X, Y) — (X', ¥’), cucreMa HOpMaJIbHBIX YPAaBHCHUH UMEET BU:

na+bZX:Zy,
aZ:x+bZ:x2 :Zyx.

B IIPe0Opa30BaHHbIX IEPEMEHHBIX X, Y.

Koaddunment b mpu GpakTopHO# nmepeMeHHON X UMEET CISIYIONIYI0 HHTEPIPETALUIO: OH
MOKA3bIBACT, HA CKOJBKO M3MEHHUTCS B CPEIHEM BEIIMYMHA Y TpU M3MeHeHWH (aktopa X Ha 1
eMHUILY U3MEPEHHUS.

b
Yy=a+—

T'unepbonuueckas pezpeccus:

>

1
Jluneapusytoliee npeoOpa3oBaHue: X = ;’ y =Yy,

Torna
1
| na+b2; = Zy,
1 1 1
\a2;+b2? = Zy;

y_y1
a=£2y—1b21, b= 22 I ZX%:
n n X nzxz—(zx)

_ ea+bx
OKCNOHEHYUATIbHAS pecpecCusl. Yx =

Jluneapusyiomee npeobpasoanne: X — X, Y = In y.
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1 1 - anIn y—ZxZIny
DN Tl S Yk

b

Cmenennas Qynxyusi: Yy =a-X

Jluneapusyroiee mpeoOpa3zoBaHue: X =In X, y' =Iny.

Ina_izlny_inh’]X b:nZ(lnx-lny)—ZIHXZIny
n n ’ N> (Inx)? = (> Inx)?

Ilepexon k mapameTpy a ypaBHEHUS CTEIIEHHOW 3aBUCHUMOCTHU IPOM3BOJAT C IOMOLIBIO
HNOTEHIMPOBAHUSA 110 popMyJIe:

Ina
a=e

X
IokazamenvHasn @yHKkyus: Yy=2a- b .
JInneapusyromee npeobpazosanue: X = X, Y = In y.
N x-ny—>» x» Iny
) 1 2 y-2 )
na==> Iny—=Inb» x, INnb=
2 DRI

[Tepexoa k mapameTpam ypaBHEHHS IMOKa3aTeIbHOW 3aBUCUMOCTH (&, D) mpou3BOIAT 110
dbopmynam:

Ina Inb
a=e ° . b=e "

Jocapupmuueckasn gynxyusn: Yx = a+ blnx.

JInneapusyrolee npeodpasoarme: X = MNX;y =Y.

1 1 _nZInx-y—Zlany
aZHZy—HbZInX, b= nZ:(Inx)z—(Z:Inx)2

3agauva
Jlns ompeneneHUs 3aBUCHUMOCTH MEXIY pOXAaeMocThio B Poccum (mepemeHHast Y
u3MepsiemMasi B ThIC. Ue€jl.) M CpPeHEH 3apaOO0THOM MiaToil (mepemMeHHasi X, u3Mepsemasi B pyo.)
OBLITM MPOBEICHBI UCCIIEIOBAHUS, PE3YIbTaThl KOTOPHIX Mpe/icTaBiIeHbI B Tabmuie 1.

Tabnmia 1.
T'oner PoxxnmaemMocTts B Cpennsis 3apaboTHas
TBIC. YelL. Y miara, 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

I[J'I}I XAPaKTCPUCTHUKU 3aBUCUMOCTHU y OT X PACCUUTATDH TApaMETPhI CICAYOIINX (I)yHKI_[I/Iﬁl

— PaBHOCTOPOHHEH rumnepooIbl;
— CTETIEHHOM QyHKIINY;
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- TIOKa3aTeJIbHON (DYHKITHH.
Pemenne.

1. VYpaBHeHue paBHOCTOpPOHHEH  runepOOJIbl X JIMHEapU3yeTcs
X =;; Y =Y o Yx=a+bx

2. Jlyig pacueTa HCIoIb3yeM JaHHbIC TAOIUIThI 2.

' ' "2
Toabt y X Y- X (x) y2
2014 886,9
2015 928,6
2016 998,1
2017 1050,6
2018 1074,3
2019 1036,9
Hroro
Cpennee
3HAYCHUE
(o)
O_2

3HayeHUs [TapaMeTPOB PErpeccuu @ U b paccunThiBaeM 1o hopMyiam:

b:yxl_y'xl — b—
O.f, , a=y—-b-X |

3. 3anuIuTe Moy4eHHOe YpaBHEHUE PErpeccuu.
4. C nomoulb JIMHEAPU3YIOIINUX PeoOpa3oBaHUi MOCTPONTE ypaBHEHUE PETPECCUM IS
CTETIEHHON M MOKa3aTeNbHON QYHKINH.

JladopaTopnasi padora Ne2.
Buviuucnenue unoexca koppenayuu u cpeonel ouuOKy annpoKcuMayuu

TecHOTY CBSI3M W3y4daeMbIX SIBJICHUW B HEJIMHEHMHBIX PETPECCHUSIX OLICHUBAET HHAEKC
KOPpeJIsil{iuM, KOTOPBIH BEIYHUCISETCS 1O hopMyIie:

2 =90)?
| Yoy 0w

Cpeansia omulKa annmpoKCMMAIUM - CPEJHEE OTKJIOHEHHE PAaCUETHBIX 3HAUYEHUH OT
(haKTHYeCKuX:

Aclya_iypyoyl
A_nZA nz‘ ; 100%
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JlomycTUMBI TIpeies 3HaYeHU I A - 1e Goree 8 - 10%.
3agaua

1. Paccuntarh WHAEGKC KOPPEISAIMH W CPEAHIOI OMIMOKY AammpOKCUMAIMH IS
HeJTMHEHHBIX perpeccuii JlabopaTopHoit Nel.
2. OmpenenuTh TO KAKOMY YPaBHEHHIO PErpecCHU TOJydeHa HAauOOINbIIas OIeHKa
TECHOTBHI CBSI3U.
3. Cnenath BBIBOJIBI.
JlaGopaTtopHnasi padora Ne3.

Oyenka 3nauumocmu ypasnenus peepeccuu ¢ nomouvio F-kpumepua @uwepa

Z(Y/—V)Z ,
= _ m _ /Oxy n-m-1
paxm A\ 2 2
Z(y—y) 1-py m
n-m-1
3agaua

Onpenenum F-kputepuit @umepa Juisi ypaBHEHMH MapHON HeJMHEHHON perpeccuu,
nosrydyeHHbIX B JlabopaTopHoii padote Nel.

Peurenmne.

1. Paccumraiite Fpuon M cpaBHHUTE TOJYYEHHOE 3HAYEHUE CO 3HAYCHUEM, Frisn mpu
3aJjaHHOM ypoBHe 3Haunmoctu o = 0,05.

2. Caenaiite BBIBOJBI O CYIIECTBEHHOCTH CBSI3H.
JladopaTopnasi padora Ne4.
Pacuem cpeonux kosghgpuyuenmos snacmuunocmu

B sxoHOMHYECKHX HCCIICOOBAHUAX IMHUPOKOC MPUMCHCHUEC HAXOJIUT TaKoi I10Ka3aTciib,
Kak CpeI[HI/II\/'I KOB(I)(l)I/II_II/ICHT OJIaCTUYHOCTH, BBIYUCIISIEMBIN IO (I)opMyne:

9= (02
;-

Cpennuii k0>((QUIMEHT >1aCTUYHOCTH ) IIOKAa3bIBAET, HA CKOJBKO IIPOLIEHTOB B
CpEeIHEM 10 COBOKYITHOCTH U3MEHHUTCS PE3YyIbTaT ¥ OT CBOEH CpeHeH BeTMYUHBI IPU U3MEHEHUN
daktopa x Ha 1 % OT CBOETO CpeTHETO 3HAYCHUSI.

3agaua

[Io rpymnme npeanpusaTii, NPOU3BOAALIMX OJHOPOJHYHO MPOAYKIMIO, M3BECTHO, KaK
3aBHCHT C€0ECTOMMOCTD €IMHHMIIBI IIPOJIYKIINU Y OT (PaKTOPOB, MPUBEACHHBIX B TA0JI. 3.

Tao0mma 3.

[Tpusnak -¢akrop YpaBHeHHE TapHOH perpeccuu CpenHee 3HaueHME
(dakTopa
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O6bveM MpoU3BOACTBA, MIIH . 58,74 X_l — 264

pYG, X1 yxl = 0162 + X

OnroBasg meHa 3a 1 T 9)( ~1175. X21,6281 X, =1,503
SHEPTOHOCUTEIIS, MITH. PYO., 2

X2

foas —~ ~  npuObum, §, =14,87-1016% X, = 26,3
M3bIMaeMOW TOCYIapCTBOM, 3

%, X3

1. Onpenenuth ¢ MOMOMIBIO CpPeIHUX KOI(PPUIMEHTOB 3IACTUYHOCTH CHIYy BIIHSHHSA
Ka)XJ0T0 (pakTopa Ha pe3yibTaT.

2. PamxupoBath (pakTOpPHI 11O CHIIC BIUSIHHUS.
Pernenue.

58,74
+—.
X

0,62

1. Jns ypaBHEHHS paBHOCTOPOHHEH IUNEpOOIbI Yy, =

= X b X ~b
Oy, = fF (}) 2= — 22— = —

v = T0) 2 a+bl/x, ax +b-
1

2. Paccuwnraiite cpeaane K03()GUIIMEHTHI SIIaCTHYHOCTH JUIsl CTETIEHHON U TIOKa3aTeIbHOM
byukuii ([Ipunoxenue 4).

BPEMEHHBIE PA/Ibl

COBOKYMHOCTh YHOPSJOYEHHBIX BO BpPEMEHH HAONIOJIEHUH HEKOTOPOro MOKazaTess
Ha3bIBAIOT 8PEMEHHBIM PAOOM.

Psim maOmrofeHnii 3a 3HAUEHUSMHU OIPEACICHHOTO IOKAa3aTeis, YHOPSAOYCHHBIA B
3aBHUCHUMOCTH OT BO3PACTAIONIMX WU YOBIBAIOIIMX 3HAYEHUU APYTOro TMoKas3aTels, Ha3bIBalOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OtnenbHbIe HAOIIOEHNS BPEMEHHOIO PsAJia Ha3bIBAKOTCS YPOBHAMU ITOTO Psilia.
JlabopaTopnasi paGora Nel
Buissnenue anomanvuwix yposHeti peMeHHbIX psoos

YpOoBHU BpEMEHHBIX PSIOB MOTYT MMETh aHOMalbHble 3HaueHUs. [losiBneHue Takux
3HAYEHHUI MOXKET OBITh BHI3BAHO OIMIMOKAaMU MpU cOOpe, 3aITUCH WK Tiepeiaue UHPOPMAIIUH — 3TO
OIIMOKM TEXHUYECKOTO MOpPsAKa, WIM OMMOKHN mepBoro poaa. OIHAKO aHOMAlIbHbIE 3HAYEHUS
MOTYT OTpa)kaTh peaJibHbIE MPOIECCHI, HAPUMEP CKAYOK JI0JUIapa WIH TMaJeHrne Kypca IMeHHBIX
OyMar u T.J1.; TaKu€ aHOMAJIbHbIE 3HAUEHHUSI OTHOCST K OIMOKaM BTOPOTO POJia, OHU HE TOJIJIeKAT
yCTpaHeHHI0. /{7151 BBIABICHUS] aHOMAJIBHBIX YPOBHEW BPEMEHHBIX PSJIOB MOXKHO HCITOJIH30BaTh
Mmemoo Hpeuna.

ITycTh nMeeTcss BpEMEHHOM PSA;

Yi =Y. Yo Yeoea Y, t=1Ln. (1)

Meton UpBuHa npennoiaraet uCHoiIb30BaHUE CIEAYIOMmEH (GOPMYIIbL:
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e Oy =Y —Y
Pacuernbie 3Ha4yeHust Ap, A3 . CpPaBHHBAIOTCSA C TAOJIMYHBIMHM 3HAYCHUSIMH KPUTCPHS

I/IpBI/IHa ﬂ«a , €CIIN KaKoe-JIH0O0 M3 HHUX OKa3bIBaeTCd OOJIbIle Ta6J'II/I‘lHOl"O, TO COOTBETCTBYIOILICC

3HaueHue Yt YpOBHS psjla CYMTACTCS aHOMAIbHBIM. 3HAUeHHS KpuTepus VIpBUHA 1S ypOBHS

spaunmoctn @ = 0,05 MIPUBEJICHBI B TAOIHUIIE.

n 2 3 10 20 30 50 100
Aq 2,8 2,3 1,5 1,3 1,2 11 1,0

[Tocre BBISBICHUS aHOMAIBHBIX YPOBHEW HEOOXOAMMO ONPEICIUTh NPUYHHBI HX
BO3HUKHOBeHHUA. Eciii OHM BBI3BaHBI OMIMOKAMU TEXHUUYECKOTO MOPSJIKA, TO OHU YCTPAHSIOTCS
au00 3aMEHOW AaHOMAJIbHBIX YPOBHEH COOTBETCTBYIOIIMMH 3HAUEHUSIMH 110 KPHUBOM,
anmnpOKCUMUPYIOIEH BPeMEHHOU psiji, 100 3aMeHOM ypoBHEH cpeiHel apudMeTndeckoi AByxX
COCEHUX YPOBHEH psaa.

OmmbOKy, BO3HMKAIONIME W3-32 BO3JEHCTBHA (DAKTOPOB, HMMEIOUIMX OOBEKTHBHBIN
XapakTep, YCTPaHEHHUIO HE MOJIIeXKaT.

3agaua

BpemenHoii psij 3agan B TabaumaHOU opme.

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. [IpoBepuTh HANTMYKME aHOMAJILHBIX 3HAYEHUN TOUKU t=2, t=5, t=10.

2. YcTpaHUTh aHOMANIbHBIE YPOBHH, CUMTas MPUYUHAMHU WX BO3HUKHOBEHHUS OLIMOKHU
MEPBOrO YPOBHSI.

JlabopaTopnasi paGora Ne2
HpOG@pK(l cunomesvl CYuyecmeoeaHusl meHOeHuuu

Ecmm BoO BPEMCHHOM  piady IIPOSABIACTCA  MJIUTCIIbHAsA TCHACHIUA H3MCHCHUA
9KOHOMHYECCKOI'0 IMOKAa3areiisd, TO B 9TOM CIIydac roBopAT, 4YTO UMECT MECTO mpeHd

[Tox TpeHI0M MOHUMAIOT U3MEHEHHUE, OIPEeIesIolIee 00IIee HapaBlIeHNUE PA3BUTHS WITH
OCHOBHYIO TEHJICHIIMIO BPEMEHHOT'O psijia.

Jpyrumu cioBaMu, mpero (menoenyus) — 3T0 yCTOWINBOE, CHCTEMAaTHIECKOE H3MEHEHHE
3HAUEHUI BPEMEHHOTO psJia B TEUEHUE JOCTATOYHO JIOJITOr0 NMEPUOJIA.

HpI/I IMPOrHO3UPOBAHUKN BPEMCHHBIX PAIOB HCO6XOI[I/IMO BBISICHUTL, CYIICCTBYCT JIA
TECHACHINUA BO BPpEMCHHOM psAAY WKW OHA OTCYTCTBYCT.

Hns BpemerHoro psiga (1) paccMOTpu KPUTEPHUH «BOCXOO0AWUX U HUCXOOAWUXY CEPUH,
COTJIACHO KOTOPOMY TE€HJEHITUS OIPEIeIseTCs 10 CIEAYIONIEMY aIrOpUTMY .

1. Jlns uccneayeMoro BpPEMEHHOTO psiia ONpeselseTcsl MOCIel0BaTeIbHOCTh 3HAKOB,
UCXO/JIS U3 YCIOBUM:
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+, €CJlu yt+l - yt > O,

e Y-y, <O @)

[Tpu 3TOM €eciu mocieayomiee HadIt0IeHNEe PAaBHO MPEABIAYIIEMY, TO YIUTHIBAETCS TOJIBKO OJTHO
HaOJIFOJEHUE.

2. HoxcuntsiBaercs uncio cepuii ©(N) . Tlox cepueii MOHMMAETCA MOCIIEI0BATENEHOCTD
HOJPSJ PACIOI0KEHHBIX IIJIIOCOB U MUHYCOB, IPUYEM OJIMH IUIFOC MM MUHYC CUUTAETCS CEPUECH.

3. OnpegensieTcst NPOTSKEHHOCTh CaMOU ITTMHHOMN cepuu | max (N) .

4. Tlo Tabnwuiie, MpUBEICHHON HIKE, HAXOIUTCS 3HAUYCHUE I(n).

Jauna psiza, n n<26 26 <n<153 153<n<170
3Hauenue I(n) 5 6 7

5. Ecnu HapymaeTrcss x0T Obl OJHO U3 CIEQYIOIIMX HEPaBEHCTB, TO Trumore3a 00
OTCYTCTBUH TPEHJIA OTBEPIaeTcs ¢ JOBEPUTENBbHOM BeposiTHOCTHIO 0,95:

1 16n-—29
n)>|=-(2n-1)-196- |——— |
v(n)>| =-(2n-1) %0

| (n) <I(n).
KBa,I[paTHLIC CKO6KI/I HEPAaBCHCTBA O3HAYAIOT LCIIYIO HaCTh YUCJIA.

3amaua

Jlana nuHamMKKa €XKEKBapTajIbHOTO BBIIYCKa MPOAYKIUH (PUPMBI B JIEH. €. C IOMOILBIO
KPUTEPHSL KBOCXOOAWUX U HUCXOOAWJUXY CEPUI CENaTh BBIBOJ O MPUCYTCTBUU WM OTCYTCTBUU
TpeHja. JloBepuTeabHy0 BEpOSITHOCTh IPUHATH 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 |20 | 14 | 19 | 21
Penrenmne.

1. lo6aBbTe B TaONHILy TOTOTHUTEIHHYIO CTPOKY O 115 3aIHCH TOCIENOBATENBHOCTH
3HAKOB, ISl ONIPEACIICHHsI KOTOPOM UCToNb3yiTe hopmyiy (2).

2. TloacumTaiiTe 4ncio cepuit v(n) , MPOTSKEHHOCTh CAMOM JITTMHHOW CEpUH Imax (N) u

onpenenute 1(N) 1o tabmume.

3. 3anummMTe CUCTEMY HEPABEHCTB, IPOBEPHTE X BHIITOJIHEHUE.

4. CnemaliTe BLIBO/I.

JlabopaTopnasi pabora Ne3
Bviuucnenue ocnognbix nokazameneu OUHAMUKU

ZIJ'IH KOJNYECTBEHHOMN OLCHKH NJHUHAMHUKH SKOHOMHUYCCKUX IMPOLECCCOB NMPUMCHAKOT TaKUC
CTaTUCTHYCCKHE I10Ka3aTcC/iv, KakK abconomuvie npupocmasl, memnsvl pocma u npupocma. Onu
noapa3aAciIsAIrOTCA Ha yYenHole, bazucnvie U cpe()Hue.
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Ecnu cpaBHeHUe ypoBHEN BPEMEHHOTO psifia OCYILIECTBIISETCS C OJJHUM U TEM K€ YPOBHEM,
MPHUHSTHIM 32 623y, TO TOKa3aTeNN HA3BIBAIOTCA OazucHuimMuy. ECu cpaBHEHUE OCYIECTBIISIETCS C
nepeMeHHOM 0a30#, IpUYeM KaXKIbli MOCISAYIOMNUA YPOBEHb CPABHUBACTCS C TIPEABIYIIUM, TO
BBIYHCIICHHBIC TTOKA3aTeJIN Ha3bIBAIOTCS YenHbIMU.

@opMmyJbl A BBIYUCIEHUS LIETHBIX, 0A3UCHBIX U CPeAHUX aOCONIOTHBIX MPUPOCTOB,
TEMIIOB POCTa U TEMIOB Hpupocrta naHbl B Tadmuie (1). B ¢popmynax npuHsATE 0003HAUCHUS:

Yt = Y1, Y2, ¥Yts-2¥n — ypoBHu Bpemennoro psga, N — nnuHa psga, Ys — ypoBeHb
BPEMEHHOIO Ps/Ia, IPMHATHIN 3a 6a3y 1/ CPABHEHMS.

O0o3Hauenune AOCOIIOTHBII Temn pocra Temn npupocra
NPHPOCT
Iennoii AY, =Yy — Vi T - Yy 100% K; =T, —100%
Yia
BasucubIit AV, =V, — Ks =T, —100%
Yst =Yt = Ys T, =Yt 100% st = lst 0
Ys
Cpeanuii — - _ K. =T —-100%
Ay =L F oY 000 ot 00%
n-1 Y1

Onucanue AMHAMMKH Psiia CPEAHMM IIPUPOCTOM COOTBETCTBYET €r0 IPEICTABICHUIO B
BH/JIEC TIPSIMOM, IPOXOMSIIEH Yepe3 ABe KpaHHUE TOYKU. sl MOIy4eHus: IPOrHO3HOTO 3HAYEHUS
Ha OJIMH LIar BIEpeJ JOCTaTOYHO K IOCJeIHeMY HaOJIOJCHHUIO J0OABUTh 3HAUCHHE CPEIHEro
a0COJIFOTHOTO MPUPOCTA:

9n+1 =Yn +A;’ , 3)

rac yn — 3HA4YCHHC MOKAa3aTeyas B N TOYKE BPEMCHHOIO psnaa, yn+1 — MPOTHO3HOC 3HAYCHUC

noxasarenst B touke N+1 AY _spauenne CpEeIHEero MpUpoCTa BPEMEHHOTO psijia.

[Tomyyenue mporHo3Horo 3HaueHus 1Mo Gopmyse (3) KOPPEeKTHO, €CIM JTUHAMHUKA psiaa
O6nmu3ka Kk auHelHOW. Ha Takoif paBHOMEpHBIM XapakTep AMHAMHUKU YKa3blBalOT MPUMEPHO
OJIMHAKOBBIE 1IETTHbIE A0COIOTHBIE TPUPOCTBHI.

Hcnons3oBaHue CpeaHCro TEMIla pocCTa (cpe):[Hero TEMIIA HpI/IpOCTa) JJIs1 OIIMCaHMA
JUHAMHUKU Pa3sBUTHA psgaa COOTBETCTBYET €ro MnpCACTABICHHUIO B BHUIC MMOKa3aTCIIbHOM HIIN
BKCHOHGHHHaHBHOﬁ KpHBOP’I, HpOBG,Z[GHHOfI qepe3 JBC KpaﬁHI/Ie TOYKH, U XaAPAKTCPHO IJIA
nmponeccoB, M3MCHCHHUEC IWHAMHWKU KOTOPBIX MIPOUCXOAUT C IIOCTOSAHHBIM TEMIIOM pPOCTaA.
HpOFHOSHOC 3HAYCHUEC Ha OAWH IIar BIICPCI OIPCACIISACTCS 110 (bopMyJIe:

9n+1 =Yn T

HenocratkoM NpOrHO3MpOBaHMsI C HCIIOJIIB30BAHMEM CPEIHEr0 IPHUPOCTa U CPEIHETO
TeMIIa pOoCTa SABJSETCS TO, YTO OHHM YUUTHIBAIOT HAYaJIbHbIN U KOHEUHBIN YPOBHU psiJia, UCKIIIOYast
BIMSHUE TNPOMEXYTOUHBIX ypOBHEH. TeM He MeHee, OHM MHCIIONb3YIOTCS KaK IpocCTeHIue,
NpUOIMKEHHBIE CITOCOOBI TPOTHO3UPOBAHMUSL.

3amgaua.

EsxexBapranbHas auHamuka (oHna 3apaboTHOM IuiaThl paOOTHUKOB (UPMBI B JEH. €.
IpeJicTaBjIeHa B TabIuIe.
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t 1 2 3 4 5

y |8946,00 | 8981,50 | 9024,10 | 9063,15 | 9105,75
OO0ocHOBaTh MPABOMEPHOCTHh HCIIONB30BAHUE CPEIHEr0 MPHUPOCTA ISl OMpPEICICHHUS

MIPOTHO3HOTO 3HaUYCHMsI (POH 12 3apabOTHOM IJIaThI B 6-M KBapTale.

3agauga.

M3meHeHne eXeKBapTaIbHON TUHAMUKA (OHIA 3apabOTHOM IUIaThl pAOOTHUKOB (PUPMBI
HPOUCXOIUIIO IPUMEPHO C MOCTOSHHBIM TEMIIOM POCTa B Te4eHHe 5 kBapTanoB. oH/1 3apaboTHOH
miaThl B 1-kBaprane cocrabisut 9523,08 new. en., a B 5-M kBapraiie — 9693,13 nen. exn.

Onpenenuts nporHo3 (onma 3apaboTHOH TUIaThl paOOTHUKOB (UPMBEI B 6-M KBapTale,
UCTIONB3YS CPEIHUI TEMIT pOCTa.

JlabopaTopnas Ne4
Cenasrcusanue 8pemeHHbIX psaoos

IIpenBapuTesbHbIN aHAJIN3 BPEMEHHBIX PSI0B dKOHOMUYECKHX IOKA3aTeeH 3aKIII04aeTCs
B BBIBJICHUM aHOMAJbHBIX 3HAYCHWM YPOBHEW psiia, KOTOPbIE HE COOTBETCTBYIOT pPEaIbHBIM
BO3MOKHOCTSIM PAacCMaTpUBAEMOM SKOHOMHUUYECKOW CUCTEMBI, & TAKXKE B ONPEIACICHUN HAIAYUS
TpeHza.

HaubGonee pacnpocTpaHeHHbIM NpUEMOM JMJIi YCTPAaHEHHUsS aHOMAJbHBIX 3HAYEHUM
IIOKa3aTened U OTCYTCTBUS TE€HACHLIMM BPEMEHHOIO PSia SBISIETCS C2AdCUBAHUE 8PEMEHHO20
pAada. Ilpu 3TOM MpPOU3BOIUTCS 3aMeHa (PaKTUUYECKUX YPOBHEH BPEMEHHOrO psifia pacue€THBIMH,
4TO CHOCOOCTBYeT Oojee 4YeTKOMY IMpOSBICHHMIO TEeHACHUMU psaaa. CKoib3dlive cpenHue
MO3BOJISIOT CIUIAJNTH CITyYaifHbIE U IEPUOINIECKUE KOJIeOaHUsI BPEMEHHOTO Psia.

Haubonee pacrpocTpaHeHHOW MPOLEAYPOM CIIIAKUBAHUSL SIBISAETCS METOJ MPOCMOL
cronvzawell cpedneti. CHavasa sk BpEMEHHOTO Psijia ONpeIelsieTCsl MHTepBasl CriaxuBaHus (Q).
Ecin HeoOXonuMMoO CriaiuTh MeEJIKHE KoJjeOaHWsd, TO HMHTEpBal CriaXuBaHUs OepyT 10
BO3MOXKHOCTH OOJBIIMM, €CIM HYXXHO COXPaHUTh Oojiee MeJlKHe KOJIeOaHUs, TO HHTEpBal
CriIa)XKMBaHUs yMEHbIIa0T. J{J1s mepBbIX (J) ypOBHEH BPEMEHHOTO psifia BHIYUCISETCS UX CpEeIHEe
apudMeTHuecKoe 3HaueHHe. DTo OyJeT CrVIaKeHHOE 3HAu€HUE YPOBHS psAa, HAXOASIIErocs B
MHTEpBaJIe CIUIAKUBAaHUA. 3aT€M MHTEpBaJ CTIaXUBaHUS CABUTAETCA Ha OJWH ypOBEHb BIPABO,
MOBTOPSIETCSI BBIUMCIIEHUE cpelHell apudmerndeckoil u T.1. B pesynbrare Takoil mpouenypsl
MOJIyYUM PsJI CTJIaKEHHBIX 3HAUYEHUH, NMPU 3TOM B 3aBUCUMOCTH OT ((J) MepBble U MOCIEIHUE
YPOBHU TEPSAIOTCS.

JitnHy mHTepBana criaxuBaHus (J) yaoOHO OpaTb B BHJE HEYETHOTO YHUCIIA, B 3TOM
Clly4ae pacyeTHOE 3Hau€HUe CKOJIb3ALIeH cpeaHeill OyaeT MpUXOAWUThCS Ha CPEAHHM MHTEepBaj
psna.

HaHpHMep, JJIs1 UHTepBana g = 3 crnakeHHBIC YPOBHH PACCUHUTBIBAOTCA 1O (I)OpMy.TICZ

Vi =(Yer +Ye + Vi) /3.

UtoObl HE TOTEPSATh MEPBLIM W TOCIEIHUNA YPOBHH Psiia, UX MOXKHO BBIYUCIUTH IO
dbopmynam napaboTMIeCKOTO HHTEPIIOTUPOBAHHUS:

V1 = (BYy; +2y, — ¥3)/6,

Vo =(=Yn_o +2Y,4 +5Y,)/6.
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Metoa npocToi CKOJIB3AILENH CPEAHEN JAET XOPOIINE PE3yJIbTaThl B JUHAMUYECKHUX PAIAX
C JIMHEMHOW TEHICHLIMEN pa3BUTHS.

Jnst pAmoB C HEIWHEWHOW TEHACHIIMEH pa3BUTHS HEOOXOAMMO MPHUMEHSThH METOJ
636€ULEHHOU CKOMb3AWel cpeonel. DTOT METOJ OTINYAETCs OT METOJA MPOCTOM CKOJIb3sIIEn
CpeIHEH TeM, 4TO YPOBHHM, BXOZSIIME B MHTEPBAN CIVIAXUBAHUSA, CYMMHPYIOTCS C Pa3HBIMHU
BecaMu. /{15t mosinHOMOB 2-r0 U 3-T0 MOPSIIKOB IO S-WIEHHOM B3BELIEHHOM CKOJB3SIIEN cpeaHen
LIEHTPaJIbHOE 3HAaU€HUE onpeaessercs 1o popmyIe:

Vi =1/35-(-3y,» +12y, 1 +17y, +12Y,,1 —3Y;,0)-

BecoBbie k03()(DUIIMEHTHI MPU CTIIAXUBAHUK MO MOJUHOMAM 2-TO M 3-TO MOPSAIKOB B
3aBUCUMOCTH OT JUIMHBI HHTEPBaJIa CIIIAKMBAHUS IIPEICTABICHBI B TA0JIHUIIE.

JlInHa uHTEpBAaJIa CriIaKUBAHUS BecoBoii ko3¢ punuent
&) 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BripaBHUBaHME  BpPEMEHHBIX  PAJOB  MOXET  OBITh  MPOU3BEIACHO  METOJIOM
9KCNOHEHYuarbHo2o cenadcueanud. CyTb MeTOla 3akKildaercs B TOM, YTO B IpoLELype
HAaXO’K/JICHUs CIVIAJKEHHOI'O YPOBHSI HCIIOJIB3YIOTCS 3HAYEHUS TOJIBKO IIPEAIIECTBYIOIINUX YPOBHEN
psIOB, B3AThIE C OINpPENEICHHBIM BECOM, NpUYEM BeC HaOJIIOAEHUS YMEHBIIAETCS IO Mepe
YAQJIECHHs €70 OT MOMEHTA BPEMEHH, 11 KOTOPOI'O OIIPEAEIIAETCs CIIIa)KEeHHOE 3HAYCHUE YPOBHS

psana. Ecam it ncxoanoro BpemenHoro psaa Yt — Y1) Y2 YooY COOTBETCTBYIOIINE

CIrJIaKCHHBIC 3HA4YCHUA ypOBHeﬁ 0003HAYUTH St , raec t:]-,n , TO OKCIIOHCHIOHUAJIBHOC
CTJIAJKUBAHUC TPOU3BOAUTCA 11O PEKYPPECHTHOMY COOTHOIICHUIO:

St=a-y+{1-a) -S4,

/1€ 0. — [apameTp criakuBanusi, mpuyem 0 1, BenmnuuHa (1- o) Ha3bIBaeTcs KO3 PUIIHEHTOM
JUCKOHTHPOBAHUS.

Hcrnonb3ys peKyppeHTHOE COOTHOILIEHUE MJI BCEX YPOBHEH psia, HAYMHAsS C [IEPBOTO U
KOHYasi MOMEHTOM YPOBHS {, MOJKHO ITOTYUYUTh, YTO SKCITIOHEHIIMAIbHAS CPEHSS, T.€. CIIIAKEHHOE
JAQHHBIM  METOJOM 3HAa4yCHUE YPOBHSA psfa, SBIACTCS B3BCIICHHOW CPEIHEH Bcex
IIPEALIECTBYOIINX YPOBHEMU:

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

OOBIYHO A1 BPEMEHHBIX PSJIOB B SKOHOMHUYECKHMX BEIMYMHAX BEIMYUHY MapaMmerpa
CriIaKMBaHMs BbIOUparoT B uHTEpBasie ot 0,1 1o 0,3.

HavaneHblii napamerp So MIPUHUMAIOT PaBHBIM 3HAYEHHIO MEPBOrO YPOBHS psiAa WU
PaBHBIM cpeliHeH apr(pMeTHIecKoil HECKOJIBKUX MEPBBIX WICHOB Psi/ia, HallpUMeEp:

+Y, +
SOZY1 y?)z Ys

3agauya
[To naHHBIM TUHAMHKHU yporkaiiHocTu 3a 10 jieT, npuBeeHHBIM B TaOJIMIIE, pACCUUTATH!

- 3-, 5-JIleTHUE CKOJIB3SIINE CPETHUE TPOCTHIC;
- 5-JIeTHHE CKONB3SIINE CPEIHNE B3BEIICHHBIC,
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— CPaBHUTH PE3YJIbTaThl PAaCUETOB.
t 1 2 3 4 5 6 7 8 9 10
y 16,3 21,2 18,1 8,7 16,3 17,3 20,9 154 19,7 21,7
- TIOCTpoMTE TpaduKH psijia TMHAMHUKH U TPESHJIOB JTMHEHHOW (PHIbTPAIIUH.
3apaua

B Ta6JII/ILIe NpUBCACHBI JAHHBIC YHWCICHHOCTU Hpeno,uaBaTenef/'I BBICHIUX y‘-Ie6HbIX
3aBeficHnid P® (Thic. uenoBek) mo roaaM. [IpomsBecTH CriakuBaHHUE BPEMEHHOTO psjga ¢
HCIIOJIb30BAHUEM JKCIIOHEHIIMAJIBHOM CPEIHEH, IPUHSAB [TapaMeTp CrUIaKUBaHUSA a=0,1u
a = 0,3. [To pe3ysibpTaTamMm pacueToB ONPEEIINTh, KAKOW U3 CTIIAXKCHHBIX BPEMEHHBIX PSIJIOB HOCHT
OoJiee TIIa KUl XapakTep.

T'oo | 1992 1993 1994 1995 1996 1997 1998 1999
yi | 2335 | 2399 | 2398 | 2619 | 2618 | 268,7 | 260,7 | 298,6

JlaGoparopHas NeS
Buwi6bop naunyuwezo suoa mpenoa ¢ nomowwvio Excel

Jns onpeneneHus nmapaMeTpoB JMHEWHOTO TPEHJA [0 METOAY HAaMMEHBUIMX KBaJIpaTOB
UCHonb3yeTcs cratuctuueckas ¢yukuus JIMHEWH, nns ompeneneHus 3KCHOHEHIUATbHOTO

tpenna JII'POIIPHEJI. B kauecTBe HE3aBUCUMOI1 TIEpEMEHHOM BhICTyNaeT Bpemst L = 1n,

B Excel nunus TpeHia MoXeT ObITh J100aBJIeHa B JJHarpaMMy ¢ 00JIaCTMH FHCTOIPAMMBI
win B rpaduk. s 3Toro Heo0X0AUMO:

— BBIJICIMTH 00J1aCTh JUArpaMMbl; B IJITaBHOM MEHIO BBIOpaTh /Juazpamma—»/{ob6asums tunuio
mpeHoa,

— B IOSIBUBIIIEMCS TMAJIOTOBOM OKHE JIunusi mpenoa BbIOpaTh BUJ JIMHUW TPEHJA U 3a]1aTh
COOTBETCTBYIOIIME TapameTphl. JlJIs IMOJIMHOMHAIBHOTO TpPEHIa HEOOXOAMMO 33JaTh
CTETEeHb allPOKCUMHPYIOIIETO MOJIMHOMA.

B kauectBe qomoTHUTEIFHON HH(POPMAIIHH Ha JHarpaMMe MOKHO OTOOPa3HTh ypaBHEHUE
perpeccu M 3HA4YE€HHUE CPEIHEKBAIPATUUECKOTO OTKJIOHEHHS, YCTAaHOBHB COOTBETCTBYIOIIME
dnaxku Ha 3akianke I[lapamempel TIATOTOBOTO OKHA JIuHusi mpernoa.

3amaua

Jlunamuka BbIycka npoaykuuu OUHIASHANM XapakTepusyercss JaHHBIMU (MIIH. JTOJ.),
MIPE/ICTABJICHHBIMU B TaOJIHIIE.

Ton Boinyck npoaykuuu TI'on BbinycKk 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
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1975 5502 1993 23446
1976 6342 1994 29658
1977 7665 1995 39573
1978 8570 1996 38435

1.
2.

IIpoBectu pacueT napameTpoB JIMHEHHOTO U SKCIIOHEHIIMAJILHOTO TPEH/I0B.

[TocTpouTs rpaduKu psiia JUHAMHUKH U TPEHIOB.
BriOpary Hawmydymmii BHA TpeHAa Ha OCHOBAaHMM TpadUuecKoro H300pakeHUs U

3Ha4YCHHS KOAPUIIMEHTA JeTEPMUHAIUH.
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7 OneHoOYHBIE CPeCcTBA IJIsl IPOBEIeHNs TPOMEKYTOYHOM aTTeCcTAlINH

a) [lnannpyemble pe3yabTaThl 00yUeHUs M OLIEHOYHBIE CPEACTBA JIJIsl POBEIEHUs MPOMEeKYTOYHOI

aTTeCTalum:

Kon

HHIH
KaTo

pa

HNuauxkarop
AOCTHKEHUS

KOMIICTCHII MU

OueHovHbIe CpeAcTBA

OIIK-2: Cnoco6en npuMeHATH NPOJABUHYThbIe HHCTPYMEHTAJIbHbIE METOAbI IKOHOMUYECKOT0
aHaJIu3a B NPUKJIATHBIX U (WIH) QPyHIAMEHTATbHBIX HCCIET0BAHMSIX;;

on
K-
2.1

PaGoraet ¢
HalMOHAIbHBIMH
u
MEXTyHAPOTHBIM
u 6azamu
JAHHBIX C IEIBIO
ITOMCKA
HEOOXOAUMOH
nH(popMaIuu 06
SKOHOMUYECKHUX
SIBIICHUSIX U
mporieccax

Ilepeyenn TeopeTHYECKNX BONPOCOB K 3a4eTy:

1. Ha xakowm caiiTe MOKHO HAWTH HHPOPMALIUIO TSI MOJCITUPOBAHUS LIEHBI

(hMHAHCOBBIX aKTHBOB

2. Kakwue TpeOoBaHHS MPEIBABIAIOTCS K (DaKTOpaM, BKIFOYaeMbIM B
YpaBHEHUE perpeccuu?

3. Uro Takoe BEIOOPOYHOE HICCIIETOBAHHUE
4. Yro moHUMaeTCs Mol JIMHEHHONW MHOXECTBECHHOH perpeccueii?

5. YeM OTIMYAIOTCS CTaHIAPTU30BaHHBIE KOY(D(OUIIMEHTHI PErpPecCUH OT
K03 (HUIIUEHTOB B €CTECTBEHHOM BH7e?

6. Yro mokaspIBaeT OTpUIATEIbHOE 3HAUCHUE KO3 uimerHTa
3JACTUYHOCTH?

7. YeM OTIMYAIOTCS YaCTHBIN 1 001U kpuTepun Duiepa?

8. Uro moHuMaeTcs 10| KOJUIMHEAPHOCTHIO M MYJIbTUKOJUTMHEAPHOCTHIO
(hakTopon?

/8 Kax mpoBepsercsi HuIM4re KOJUTMHEaPHOCTH B MYJIbTUKOJUTHHEAPHOCTH?

HpaKTI/I‘leCKI/Ie 3agdaHus

Mo nauHbIM caiita gKS.ru  0ToOpaTh NPU3HAKU. XaPAKTEPH3YIOIINE
COLIMAJTIBHO -3KOHOMHYECKOE MoJI0keHue pernoHoB PO [lo ncxonHeM
JAaHHBIM TIOCTPOUTH I0JIE€ Koppeasauuu [lonuron 4acToT U TUCTOrpaMMy
HaianTe koo dunmenta koppensauun . ONeHUTs  pacipeeneHne
..Crienarp pacueT OCHOBHBIX YHCJIOBBIE XapaKTEPUCTHUKH IO pe3yJIbTaTaM
BBIOOPKH: BRIOOPOYHOE CpeAHEe, IUCTIEPCHs, CpeAHEE KBaIpaTHIECKOe
OTKJIOHEHHE
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Kon

HNupnxarop
HHIH OueHovHbIE CpeAcTBA
xato | AOCTHKEHHUS
pa KOMIIeTCHLIM U
o1l | OIIK- IlepeyeHb TEOPETHYECKUX BOIIPOCOB K 324€TY:
K- 2.2: OOpabatsiB
29- |aer 1 Ilepeuncnute Bce BUIBI MOJENCH, HETMHEHHBIX OTHOCUTEIIBHO: a)
unbopMmarmio 06 | BIIIOUAEMBIX IIEPEMEHHBIX; 0) OlLIcHMBaEMbIX TAPaMETPOB.
9KOHOMUYECKHUX
2 Kak mpoBoguTcst monbop TuHeapu3yIoIero mpeodpa3oBaHus I
SIBIICHUSX U . o
BHYTpPEHHE HEJTMHENHBIX MOJIENen
nporeccax,
onpeacsacT 3 HasoBute nokasarenu KOppesiLiig, UCIOJIb3YEMBIE IIPU
CBSI3U U HEJIMHEWHBIX COOTHOIIEHUSIX PAaCCMAaTPUBAEMBIX IPHU3HAKOB.
3aBHCHMOCTH
MEKITY 4 Kaxwue 3amaun pemaroTcst Ipu NOCTPOSHUH YpaBHEHUs perpeccuu?
SJIEMEHTaMU . .
5 . Kaxoii Bug uMeeT cucreMa HOpMaIbHBIX YPAaBHEHNN METO/A
nH(pOpMAaIuH, Lo
HauMEHBIIINX KBa/IpaToOB B ClIydae JIMHEHHON perpeccuu?
dbopmynupyet
00OCHOBAaHHbIN 6. [To kakoit popmyIie BEIUMCISICTCS UHACKC MHOKECTBEHHOMN
BBIBOJI Koppensauuu’?
7. Kax BEIYHCIAIOTCS HHAEKC MHOXKECTBEHHOM IETEPMUHAIIUU U
CKOPPEKTUPOBAHHBIN HHIEKC MHOXKECTBEHHOH IeTepMUHALUU ?
8. Kax npoepsieTcst 3HaUMMOCTh ypaBHEHUS PETPECCUU U OTAEIBHBIX
K03 (HUITUESHTOB
IIpakTHYecKkue 3a1aHus
ITo nanHbIM caiita gKS.ru  0ToOpaTh NPU3HAKU. XaPAKTEPH3YIOIINE
COLIMAJIBHO =3KOHOMUYECKOE NonoxeHue peruoHos PO. [Iposeputs ux Ha
HOpManbHOCTb. . Haiitu ypaBHeHHe perpeccun y = a + bx MmeTogom
HAaUMEHBIINX KBaJpaToB. . [locTponTh rpaduK: NCXOAHBIE TOYKH U
ypaBHeHue perpeccuu. JlaTb nHTEpHpeTanuo KodQpPUIHUEHTOB ypaBHEHHUS.
OIl | Bmageer IlepevyeHnb BONPOCOB AJIl MOATOTOBKH K 3a4YeTy
K- COBPEMEHHBIMU
2.3: | meronamu 1. Kakue TpeboBanus NpeaAbIBIAIOTCS K hakTopaM, BKIIOYAEMbIM B
l?
SKOHOMUUYECKOIo ypaBHEHUE PErpeccuu’?
aHanm3a,

CTaTUCTUKU U
9KOHOMETPHUKH
JUTSL pEILIEHUS
TEOPETUIECKUX H

2. UYro Ttakoe BEIOOPOYHOE HCCIIETOBAHNE

3. Uro moHMMaeTcs MO IMHEHHON MHOXXECTBEHHOM perpeccueii?
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Kon

HNuaukarop

HHIH OueHovHbIE CpeAcTBA

xarto | AOCTHAKEHMS

pa KOMIIETeHIINH
MPUKIIATHBIX 4. Yem OTIMYAIOTCS CTaHAAPTH30BaHHBIC KO3()(UIIMEHTHI PErPEecCHu OT
3a/aq KO3 (PUITUCHTOB B €CTECTBEHHOM BUjIC?

5. Yro mokaseIBaeT OTpUIATEIbHOE 3HAUCHUE KO3 uimenTa
SIIACTUYHOCTH?

6. YeM oTimuaroTCs 4acTHBIN 1 00Ul kputepun Ouiepa?

7. Yrto moHMMAETCs O] KOJUIMHEAPHOCTHIO H MYJIbTUKOJUTMHEAPHOCTHIO
(hakTOpoB?

Kak npoepsieTcst HanMure KOJUTMHEAPHOCTH U MYJIbTHKOJUTMHEAPHOCTH?
IIpakTHYeckue 3a1aHuA

[To 20 mpenmpusiTUsAM peruoHa OMPEIETUTh 3aBUCUMOCT BRIPAOOTKH
MPOAYKIMH Ha OJHOT'O pabOTHHKA ) (THIC.py0.) OT BBO/A B ICHCTBHE HOBBIX

OCHOBHEIX (OHI0B X1 (% OT CTOMMOCTH (hOHI0B Ha KOHEI[ TOa) ¥ OT
YACIHHOIO Beca pab0o4yrX BHICOKOW KBATM(UKAIIUU B OOIIEH YNCICHHOCTH

pabounx X2 (%).

TecThl

1 DHIOTEHHBIMU TIEPEMEHHBIMH Ha3bIBAIOTCSl BoIOEpUTE OJIMH OTBET:
1 He3aBHCHUMEIE ITEPEMEHHBIC
2 3aBUCHMBIE TIEPEMEHHEIC

3 MaTeMaTHUYeCcKHe OXKHJIAaHUsI JINHEHHBbIE KO DUIIMEHTHI

2 OHUM U3 UHIUKATOPOB ONPEEIICHUS HATMYHSA MYJIbTUKOJIMHEAPHOCTH
MeX]ly IPU3HAKAMH SIBJISIETCS ITPEBBIIIEHIE TAPHBIM KO3 PHUIIMEHTOM
KOpPEJALMY BEJINYUHBI

Bri6epute oamH oTBET

1. 08
2. 08
3. 31
4. 0

5. -1
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Kon

HHIH
KaTo
pa

HNuaukarop
JAOCTHKEHUA

KOMIICTCHII MU

OueHovHbIE CpeAcTBA

3 Ecnu npeanochuiKy METo/1a HANMEHBITNX KBAIPaTOB HAPYIIEHBI,
To BriOepure oauH OTBET:

1 IMOJIYYEHHOC YPaBHECHUE CTaTUCTUICCKN HE3HAYHUMO

2 OIEHKHU MapaMEeTPOB MOTYT He 001a/1aTh CBOHCTBaMH 3(h(HEKTUBHOCTH,
COCTOSITENTFHOCTH, HECMEIIEHHOCTH

KO3 (PUITUCHT PErPEeCCUU SIBJISCTCS HECYIIECTBEHHBIM

3 k03 HUIUESHT KOPPEIISIIUHU SBISICTCS HECYIICCTBECHHBIM

4 DKOHOMUYECKHE TIePEMEHHBIE MOTYT BBICTYIATh B OJJHUX MOJEISX
Bribepute oauH OTBeT:

1. xak SHIOTeHHBIC, a B APYTUX — KaK SK30TCHHBIC IEPEMEHHbIC
2. Kak SHJIOTCHHBIE, a B IPYTHX — KaK ()MKTUBHBIC TIEPEMEHHbIC
3. Kak 9K30TCHHbBIE, a B IPYTUX — KaK (DUKTUBHEIE IEPEMCHHBIC

4. TONBKO KaK OHAOTCHHbIC ICPCMCHHBIC

OIIK-5: CnocoGen ucnoJib30BaTh COBpeMeHHbIe HH(pOPMAIMOHHbIE TEXHOJIOTUH U

NporpaMMHbIe CpeACTBa NPHU pelleHNU NPo¢ecCHOHAIBLHBIX 3a1a4.

on
K-
5.1:

OIIK-5.1:
Bri6oupaer
COOTBETCTBYIOIL
He CO/ICPIKaHHIO
poecCuoHaIbH
BIX 33124
WHCTPYMEHTapHI
00paboTKH u
aHamM3a JaHHBIX,
COBpPEMEHHBIE
MH(OPMAITHOHHEI
€ TEXHOJIOTHH U
POrpaMMHOE
obecrieueHue

l'[epequb TCOPETUIECCKHUX BOIMPOCOB K 3a4€Ty

1. Urto 03HayaeT MOHATHE «KaYeCTBEHHAS» MOJIEIIb
perpeccun?

2. B xaxom cirydae BepHO COOTHOILIEHHE 7

3. Uro 03HauaeT BHICKA3bIBAHUE «TECHAs IMHEHHAS CBSA3b)?

4. Uro nmokaszsiBaeT ko3 duieHT nerepMuHanuu paBueiid 0,757

5. Uro Takoe ommbOKa anmpoKCHMaIum?

6. [IpuBennTe npumep HENMHENHON PErpeccuy MO BKIOYaEMbIM B HEE

OOBSACHSIFOIINM TIEPEMEHHBIM, HO JINHEHHON TI0 OIIEHWBAEMBIM MTapaMeTpaM.
7. Urto 3HaUNT BHYTPEHHE JIMHEHHAS MOJEIb?

8. OnuimTe, YTO 03HAYAET BHICKA3BIBAHUE «(PYHKIIHS, HAVITY UM
00pazoM OMHCHIBAIOIIAS 3aBUCUMOCTE Y OT X»?
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Kon

HNuaukarop
HHIH OueHovHbIE CpeAcTBA
xato |ACCTHAKEHHS
pa KOMIIeTeHII U
Keiic-3apanus, cocTosinmue U3 ONMCAHUSA CUTYallid M BOIIPOCOB K Hell
1. Onpenenute BUA (GyHKIMH, HAMTYYITAM 00pa30M OMHCHIBAIOIICH
3aBHCHMOCTH PacX0JI0B Ha MOKYTIKY ITPOIOBOIILCTBEHHBIX TOBAPOB B OOIINX
pacxonax (%) - y OT cpeIHeTHEBHOM 3apa0OTHOM IJIaThl OHOTO
pabotaromiero (py0) — X 1Mo JaHHBIM CEMH TEPPUTOPHIA Y pabCKOTO PETHOHA
3a 199X r.
2. J1a XapakTeprCTUKY 3aBUCUMOCTH Y OT X paccuuTaiTe mapaMeTpsbl
CIEIYIOIMUX (QYHKIUI:
. JIMHEHHOM;
. CTCIICHHOM;
. MOKa3aTeILHOM;
. PaBHOCTOPOHHEH TUIepOOIBI.
OrneHnTe Ka)xayo MOJIENb Yepe3 CPEIHIO OmHOKy anmpokcumanuu A u F-
kpurepuii duiepa.
Hcnoas3yiiTe nporpammy Statistika
O | OIIK-5.2: IlepeyeHb BONIPOCOB AJIs NOATOTOBKH K 324€Ty
K- Ucnons3yet mis
i ?
32 | pemerus 1. Urto Takoe perpecCHOHHBIN aHAIN3?
poecCuoHaIbH o s o
2. Uto noHuMaeTcs 1ol MapHOH perpeccueii’?
BIX 337124
COBpPEMEHHbIE 3. OnuummTe cyTh TpanuurnoHHoro MHK asns nuHeitHoM napHoOi
UH(POPMALIMOHHBI | pErpeCcCHu.
€ TEXHOJIOTHH U
()
[porpaMMHbIe 4. Uro Takoe «oleHKa mapamerpa»? UeM OTIHYaOTCsl K UCTHHHEIE)
()
cpezcTBa, 3HAYEHHs TapaMeTPOB PETPECCUU OT MX OLIEHOK?
MpeBapUTEIHHO
beApap 5. Urto Takoe 0CTaTKH B PErpEeCCHOHHOM aHaln3e?
OLICHUB
BO3MOXHOCTb U | 6, OnuiunTe npouesypy NpoBEpKU TUIOTE3HI.
Ie7Ieco00pa3HoC
T X 7. Yro Takoe ypoBeHb 10BEpHs?
WCTIONTE30BAHUS .
8. Uro Takoe UHTEpBaJbHBIN porHo3? [loyeMy Bo3HUKaeT

HE00XOMMOCTh IIOCTPOCHNS TOYEUHBIX TPOTHO30B?

9. Kakoii B nMeeT cucteMa HOpMaJIbHBIX YpPaBHEHU METO/1a
HaWMEHBIINX KBaIPaTOB B CIIy4ae JIMHEHHON perpeccuu?
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Kon

HHIH
KaTo
pa

HNuaukarop
JAOCTHKEHUA

KOMIICTCHII MU

OueHovHbIE CpeAcTBA

10. [o kakoii popMyse BEIYUCTSETCS IMHEHHBIH KO3(D(UIIMEHT MapHOH
Koppensuun’?

11. Kak BbUHCHSETCS U YTO MOKA3bIBACT MHACKC ACTEPMUHAIIUN?

12. Kaxk BBIUMCIISACTCS U YTO MMOKA3BIBACT MHECKC JACTEPMUHALIIN?

13. Kaxk npoBepsieTcsi 3HaUNMMOCTb YPaBHEHUS PETPECCHH B OTAETBHBIX
K03 PHULHEeHTOB?

14. Kaxk ctpoutcst qoBepHUTENIBHBIN HHTEPBAJ MPOTHO3A B CITydae

JTUHEHHOM perpeccuu?

15. Kax BBIUHCISAIOTCS M 9YTO MOKA3BIBAIOT KOAPDHUIIEHT INACTHIHOCTH
O u cpeaHuii KO3PPUIMESHT 3JTaCTHYHOCTH

Keﬁc-:ia}laﬂﬂﬂ, COCTOAIHE U3 ONTMCAHUA CUTyallU! U BOIIPOCOB K Hel

Omnpenenuts GaxkTopel, GOPMUPOBABILNE LIEHY KBAPTUP B CTPOSIIUXCS
nomax B Cankr-IlerepOypre B 1996 . 10 JaHHBIM O PBIHKE CTPOSIIETOCS
xwuibs B CavkT-IleTepOypre (1o cocTosHuIo Ha nekadpb 1996 1.)

CrenepupyiiTe GQUKTHBHYIO IEPEMEHHYIO Z , OTPAKAIOIIYTO
MECTOIOJIOKEHHE KBaPTUPbl 1 MO3BOJISIOIIYIO Pa3AeIuTh BCIO
COBOKYITHOCTb KBapTHp Ha JIBE TPYIIBL: KBAPTHUPHI HA CEBEpe TOpoa
(ITpumopckuit paiton, LlyBanoBo-O3epku, ['paxaanka) u Ha 1ore ropojia
(FOro-3amnan, KpacHocenbsckuii paiion).Iloctpoiite ypaBHEHHE perpeccuu,
XapaKTepU3yHollee 3aBUCUMOCTh IICHBI OT BCeX (aKTOPOB, B JINHEHHON U
CTEeTIeHHOH (opme.

CymiecTByeT JI1 pa3HHIla B [IeHaX KBAPTHP, PACIIOI0KEHHBIX B CEBEPHOI U
10kHOH yacTsix Cankr-IlerepOypra? SIBisiercs 1 Hamure OankoHa u
JIOJKUM TIPEUMYIIIECTBOM KBapTUPBI Ha peiHKe? Kak BBl 0OBSCHHUTE STOT
dakt?

52



b) Ilopsnok mnpoBeneHUS NPOMEKYTOYHOM aTTECTAllUW, IOKA3aTeI W KPUTCPUH OICHUBAHMUS:
ITpomMexyTodHas aTTecTalys Mo JUCIUILTHHE « IKOHOMETPHKA» BKIIOYAET TECOPSTUICCKUE BOITPOCHI,
MO3BOJISIONIKE OIICHUTh YPOBEHD YCBOCHHS O0YJAIONIMMUCS 3HAHUH, U MPAKTHICCKUE 3a/IaHHS,
BBISBJISIFOIINE CTCTICHb CHOPMHUPOBAHHOCTH YMEHHUI U BIIAJICHU, IPOBOAUTCS B (popme 3aueTa. 3aueT
MO JAaHHOW JUCIMIUIMHE MPOBOJUTCA B YCTHOW ¢opme 1O Owieram, KaXkIbld M3 KOTOPBIX
BKITFOYACT OJIMH TEOPETUICCKUI BOMPOC U OJTHO MPaKTUYECKOoe 3a1anue. [loka3aTenu u KpUTepun
OIICHMBAHUS 3a4€Ta;—Ha OIICHKY «3aYTCHO»—O00YYarOIIUIACS JIEMOHCTPUPYET BBICOKHI YPOBCHB
c(hOpPMHUPOBAHHOCTH KOMIICTCHITUM, BCECTOPOHHEE, CHUCTEMATHUECKOEe U TIy0OKOe 3HaHHE
y4eOHOro MaTepuana, CBOOOJHO BBITIOJNHSACT MPAKTHUECKUE 3aJaHus, CBOOOJIHO OIEPUPYET
3HAHUSIMH, YMCHHUSAMU, TPUMEHSIET UX B CUTYAIUSX MTOBBIIICHHON CJI0)KHOCTH;—Ha OIICHKY
«HE32YTEHO»—O00YJAIONIUICS JTIEMOHCTpUpYeT 3HaHHs He Ooinee 20% TeopeTHUecKOro Marepuania,
JIOIYCKAeT CYIICCTBEHHBIC OIMUOKHM, HE MOXET I[0Ka3aTh MHTCUICKTyalIbHBIC HABBIKY PEIICHUS
MPOCTHIX 3aJ1aY.
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