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1 Lean ocBOeHUS M CHUNJIMHBI (MOTYJISA)

oOydeHHe CTYJICHTOB OCHOBHBIM MAaTEMaTHYECKUM IOHSATHUSM U METOJaM B 00JacTh
SKOHOMETPUYECKOTO MOJCITUPOBAHUS, TNPUMECHUTEIBHO K PEIICHWIO 3aj]ad  aHalu3a,
MPOTHO3UPOBAHUS U YIPABICHHUS KOHOMHKON Ha Makpo - U MUKpPO - ypoBHsX. B mpouecce
M3Yy4EeHUs 3TOW NUCUMIUIMHBI Yy CTYIEHTOB JOKHBI OBITH C(OPMHUPOBAHBI TEOPETUUECKHE W
MPaKTUYECKHE HABbIKU PEIICHUSI SKOHOMETPUUECKHUX 3a/1a4 U aHAJIN3a MOJyYE€HHBIX PE3YJIbTAaTOB.

2 MecTo IMCIUILIMHBI (MOYJIS1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucuumniuHa DKOHOMETpUKa (MPOJBUHYTHIH YPOBEHb) BXOAUT B 00s3aTEIbHYIO 4acTh
y4eOHOT0 T1aHa 00pa30BaTEIbHOM MPOTrPAMMBI.

Jng  u3ydyeHUs  OUCLUIUIMHBI  HEOOXOOUMBbI  3HAaHUS  (YMEHHUA,  BIIAJCHHUS),
c(OpMHPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCITUTUTUH/ IPAKTUK:

Craructuka

Marematuka

DKOHOMHUKA OpraHu3alru

Metoab1 00pabOTKH SKOHOMUYECKOI HHPOpMALIUU

3HaHus (yMEHHMs], BIAJCHUs), TOJyYEHHbIE MTPU U3YYE€HUU JAHHOW AMCUUIUIMHBI OYAyT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUILTIH/TIPAKTHK:

IToaroroBka Kk ciade u cjadya rocyAapCTBEHHOT0 SK3aMEeHa

[ToaroToBka K mpoleaype 3auThl ¥ 3alUuTa BBITYCKHOW KBaTU()HUKAITMOHHON pabOThI

3 Komnerenuuu ody4yarouierocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yabTAThl 00y4eHH sl

B pesynpTaTe OCBOCHHS MUCHHILTAHBI (MOIyJsi) «IKOHOMETpUKA (IMPOJBHHYTHIN
YPOBEHB)» 00 yJarOIIHICS TOJDKEH 001a1aTh CASAYIOMUMHA KOMITETCHITHSIMHU:

Kon nanukaTtopa NHaukaTop JOCTHKEHUS KOMITETCHITIH

OIIK-2 CrnocoOeH mpUMEHSTh MPOJABHUHYTHIE WHCTPYMEHTAIBHBIE METOJBI AKOHOMHUYECKOTO
aHaJIM3a B IPUKIAAHBIX U (1K) O YHIAMEHTAILHBIX HCCIETOBAHNIX,

OIIK-2.1 PaGotaer ¢ HalMOHATLHBIMU U MEKIYHAPOIHBIMH 0a3aMU TaHHBIX C LETHIO
moucka HeoOxomumon wHOpMaK 00 SKOHOMHUYECKHX SIBICHUSAX U
MpoIeccax

OIIK-2.2 Oo6pabaTbiBaeT HH(POPMAIUIO 00 YIKOHOMHYECKHUX SIBJICHUSAX M IMPOIECCaX,

OTpeseNsieT CBA3M U 3aBUCHUMOCTH MEXAY dJIEMEHTaMHU HH(OpMaIuH,
dbopMyIupyeT 000CHOBAHHBIN BBIBOJT

OIIK-2.3 Brnageer coBpeMEHHBIMU METOJJaMH Y3KOHOMHUUYECKOTO aHAJIN3a, CTATUCTUKHU
Y SKOHOMETPUKH JIJISl pEIICHUS TEOPETUYECKUX U TPUKIIAIHBIX 3a/1a4

OIIK-5 CniocoGeH ucronbp30BaTh COBpEMEHHbIE HH(POPMALMOHHbBIE TEXHOJIOTHH U IPOTPaMMHBIE
CPEJICTBA IIPH PEIICHUH PO EeCCHOHATBHBIX 3a/1a4.

OIIK-5.1 BriOupaer cOOTBETCTBYIOUIME COICPKAHUIO TPO(PECCHOHANBHBIX 33134
MHCTpYMEHTapuii 0oOpabOTKM W  aHaiuM3a JaHHBIX, COBPEMEHHBIC
nHGbOPMAIMOHHbIE TEXHOJIOTMH U POTrPaMMHOE obecneueHue

OIIK-5.2 Hcnonb3yer ans pemieHUs NpO(EecCHOHANBHBIX 33ad COBPEMEHHBIC
MH(GOPMaLMOHHbIE TEXHOJIOTUH U TPOIPaMMHBIE CPEJICTBA, IPEABAPUTEIIBHO
OLIEHUB BO3MOKHOCTb U 11€JIECO00Pa3HOCTh UX HCIIOJIb30BAHMS




4. CTpyKTypa, 00bEM U COAEPKAHNE TUCHUILUIUHBI (MOIYJIs1)
OO01mast TpyT0eMKOCTh JUCIUIIINHBI COCTAaBIsAeT 3 3adeTHhIX eauHul] 108 akan. 4acos, B TOM

0% (0)) (K
— KOHTaKTHas pabota — 10,7 akan. 4acos:
—aynutopHas — 10 akaj. 4acos;

— BHeaynutopHas — 0,7 akaJl. 4acoB;

— caMmocTosiTenbHas paboTa — 93,4 akaj. 4acos;

— B (popMe MpaKTHUECKOM MoAroToBKU — 0 akas. 4yac;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yac
®dopma aTTecTaluy - 3a4E€T

AynuropHas 3 s
KOHTaKTHas pabora E 3 dopma TeKyILEero
Pasnen/ Tema g (B akan. uacax) E Eﬂ Bun 3 KOHTPOJIS Ko
> 3 © | camocrosTenbHO | ycreBaeMOCTH U
JCHUTLTAHBI 7 < . | xomnerenun
g g paboThI MPOMEKYTOYHOM
Tlek. mab. | mpaxr. 2'Q arTecTaluu
3aH. 3aH. | O &
1. Beenenue B mpeamer
Nzyuenne
JIATEPATYPHI, YCTHBII OIIPOC
Il I:Ipez[MeT MOATOTOBKA K Ortyer o OIIK-5.1,
JKOHOMETPHUKH, €€ IIelb, 0,2 0,5 10 .
sanaui. Ba3soBbe HOHTHS BBIIOJIHEHHIO nabopatopHoOi OIIK-5.2
nabopaTopHBIX pabote
pabot
1.2 TloBTropenune TeopUN Nzyuenne
BEPOATHOCTH U 05 0.50.51| 15 JIUTEPATYPBHI, YCTHBII OIIpoc OIIK-5.1,
MaTeMaTHIECKOI 1 ’ B MOATOTOBKA K |mokman Kk cemunapy|  OIIK-5.2
CTaTUCTHKU CEeMHHapy
1.3 MaremaTuMaTHueCKOE
MO/JIEIUPOBAaHUE B OIIK-2.1,
IKOHOMHUKE. Knaccer Wsvuere OIIK-2.2,
MOJICJICH. Bupt 0,4 0,2/0,21[ 12 v YCTHBII OIpoc OIIK-2.3,
MePEeMEHHBIX. Drarsl HTCEpATYPE! OIIK-5.1,
3KOHOMETPUIECKOTO OIIK-5.2
MOZEINPOBAHUS
Wroro no paspeny 1,1 1,2/0,71A| 37
2. Perpeccrnonnsle Moaenu
N3yuenue
JIUTEPaTypHl, OTYeT I10
MOJITOTOBKA K 1aboPaTOPHBIM
N BBINOJIHEHUIO pabortam OIIK-5.1,
2.1 JIuneiinas perpeccusi. 0,5 0,2/0,2U| 12 1aBOpaTOpHBIX OTUET 10 OITK-5 2
pabot MIPOXOXKICHUIO
IIpoxoxnenus monynst MOOK
! MOOK
N3yuenue
JTUTEpPaTypPHI, Oryer o
MOJITOTOBKA K nabopaTropHoOi
2.2 Henuneiinple Monenn BBITIOJTHEHHUIO pabote OIIK-5.1,
perpeccun 0.2 0.2/0,21 12 11a00paTOpHBIX OTYET O OIIK-5.2
pabot MIPOXOKICHUH
IIpoxoxnenue monynst MOOK
MOOK




Wroro no paspeny 0,7 0,4/0,41| 24
3. Bpemenusie psiibt
Nzyuenne
JITEPATYPHI, Otuer o
MOJIrOTOBKA K naboparopHoi
3.1 OcCHOBHBIE 3JIEMEHTBI 0.5 02/0.11| 10 BBITIOJTHEHHIO pabore OIIK-5.1,
BPEMEHHOTO psizia n1abopaTopHBIX Ortyer o OIIK-5.2
pabor MIPOXOKICHUH
IIpoxoxnenne moayist MOOK
moyist MOOK
N3yuenue
JTUTEepPaTypPHl, Ortyer o
MOJIrOTOBKA K nabopatopHoOi
3.2 Mopenu cTamoHapHBIX BBITIOJTHEHHUIO pabote OIIK-5.1,
0,2 0,2/0,14[ 6
M HECTAlLlMOHAPHBIX PAJIOB 1a60paTOPHBIX Ortuer o OIIK-5.2
pabot MIPOXOKICHUH
IIpoxoxnenue monynst MOOK
moxayns MOOK
HWroro no pazneny 0,7 0,4/0,21[ 16
4. CucteMbl SKOHOMETPUYECKUX
YpaBHEHUH
N3yuenue
JTUTEpPaTypHl, Oryer o
MOJITOTOBKA K nabopatopHoOi
4.1 Cucrtemsl ypaBHEHHU B BBITIOJTHEHHUIO pabote OIIK-5.1,
1 2/1,11 | 10
SKOHOMETPHUKE 11a00paTOpHBIX OTYET O OIIK-5.2
pabot MIPOXOKICHUH
TIPOXOXKICHUE monynst MOOK
moxayns MOOK
Nzyuenne
JITEPATYPHI, Otuer no
4.2 Cucrembl JHHEHHBIX foaroToBka K nabopatopHoii
BBINOJIHEHHIO pabote OIIK-5.1,
O/THOBPEMEHHBIX 0,5 2 6,4
N 71a00paTOPHBIX OTYET O OIIK-5.2
ypaBHEHHI
pabor MIPOXOKICHUH
MIPOXOXKIACHNE moayist MOOK
motyist MOOK
HWroro no pazneny 1,5 4/1,11 | 16,4
5. 3auer
Nzyuenne
JIUTEPATYPBI, OIIK-5.1,
3.1 3auer MOJrOTOBKA K reet OIIK-5.2
3a4ery
HWroro no pazaery
Hroro 3a cemectp 4 6/2,41 | 93,4 3a4€T
Hroro nmo aucruminHe 4 6/2,41 | 93,4 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

[Tpu npoBeneHNN 3aHIATUI U OPraHU3ALUU CAMOCTOSATEIBHOM pabOTHI HCIOIB3YIOTCS:

Tpaguionsble TeXHONOTHMH OOy4YeHHUs, MpeArojararpnme nepeaadyy mHopmanuu B
TOTOBOM BHUJE, (GOpMUPOBAaHHE YYEOHBIX YMEHHUH MO 00pasily: JEKIUS-U3JI0KEHHE, JICKIIHsI-
00BsICHEHHE, TabopaTopHbIE PabOThI, KOHTPOJIbHAS paboTa U Jp.

Hcnonb30BaHne TPAAULMOHHBIX TEXHOJIOTHI 00€CTIeUnBaeT OPUEHTHPOBAHUE CTY/ICHTA B
NOTOKEe WH(OPMAalLMU, CBSI3aHHOM C pa3jiMYHBIMHM IOAXOJaMU K ONPEICNIEHUIO CYIIHOCTH,
CoJIepKaHuUs1, METOJI0B, (OPM Pa3BUTHUS U CAMOPA3BUTHUS IMYHOCTH; CAMOONPEICTICHHE B BEIOOpE
ONTUMAJIFHOTO MYTHU U CIIOCOO0B JIMYHOCTHO-MTPO(ECCHOHATBHOTO PAa3BUTHS; CUCTEMATHU3AIIIO
3HAaHUHM, MOJYYEHHBIX CTYAEHTAMH B MpOIECCE AyAUTOPHOW M CaAMOCTOATENBbHOM palbOTHI.
JlaGoparopHble 3aHATUS OOECHEUMBAIOT pA3BUTHE U 3aKpEIJICHHE YMEHUIl UM HaBBIKOB
olpeNeNieHus] Leled M 3ahad caMOpa3BUTHs, a TakkKe NpUHATHA Haubosiee 3(QeKTHBHBIX
PELLIECHHH 10 UX peaTnu3aluu.

WuTepakTuBHBIE (HOpMBI 00ydeHUs, MPEAINONIAralolue OpraHU3aluio OO0yYeHHs Kak
MPOIYKTUBHON TBOPUECKOH JIEATEIHHOCTH B PEKUME B3aUMOCHCTBHS CTYIEHTOB APYT C APYTOM
U C [IPETI0/IaBaTeNeM.

Hcnonb30BaHWEe WHTEPAKTHBHBIX OOpa30BATEIbHBIX TEXHOJIOTMH  CIOCOOCTBYET
MOBBIIICHUIO HHTEPECa U MOTHBALIMU YYAIIUXCsI, aKTUBU3ALIUU MBICIUTEIBHOMN JAEATENbHOCTU U
TBOPYECKOTO IOTEHIIMAjda CTYACHTOB, nenaeT Oosiee 3(PGEeKTUBHBIM YCBOCHHE Marepuaa,
NO3BOJISIET MHAUBUYAIHU3UPOBATh 00yUEHHE U BBECTU SKCTPEHHYIO KOPPEKIIMIO 3HAHHH.

[Tpu npoBeneHnn 1a00PaTOPHBIX 3aHIATUN HCIIONB3YIOTCS TPYIIOBas paboTa, TEXHOJIOTUs
KOJIJICKTHBHOM TBOPYECKOM JIEATEIIBHOCTH, TEXHOJOTHS COTPYJHHYECTBA, OOCYKICHHE
npobnemel B popme muckyccuu, Case-study. JlaHHBIE TEXHOJOTHH OOECIICUMBAIOT BBICOKHH
YPOBEHb YCBOCHMS CTYACHTAMH 3HAHUH, d(P(PEKTUBHOE M YCIHEIIHOE OBIAJCHUE YMEHUSMHU H
HaBBIKAMH B TPEIMETHOH o0yiacTh, (QOPMUPYIOT TIO3HABATEIBHYIO MOTPEOHOCTh U
HE00X0IMMOCTh JanbHEeHIIero caMo00pazoBaHMs, MO3BOJISIOT AKTUBU3UPOBAThH
UCCIIEIOBATEIbCKYIO IEATEIIbHOCT, 00ecIeunBatoT 3 (HEKTUBHBIN KOHTPOJIb YCBOCHUS 3HAHUM.

6 Y4eOHO-MeTOAMUYECKOE 00ecIieYeHre CAMOCTOSITeIbHOM PadoThl 00y4aroUXCs
IIpencraBieHo B IpUI0KeHUN 1.

7 OueHoYHbIe CPeCTBA AJIS MPOBEIeHUs MPOMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOaM4YecKkOe U HHGOPMALIMOHHOE o0ecTieYeHre TN CIUTIIMHBI (MOXYJIs1)

a) OcHoBHas TUTEpaTypa:

1. DxoHomerpuka : yueOHuk nans By3oB/ W. . ExmceeBa [u nmp.]; mox penakuumeit
U. U. EnuceeBoii. — MockBa : M3marensctBo  Opaibit, 2021.— 449 c.— (Bsicuee
obpazoBanue). — ISBN 978-5-534-00313-0. — Tekcr : anexkrponHsiii // IBC FOpaiir [caiiT]. —
URL: https://urait.ru/viewer/ekonometrika-468366#page/1 (mara obpamenus: 11.02.2021)

2. Bakynenko, E. C. Dxonomerpuka (npoaBuHyThiii kKypc). [Ipumenenue makera Stata :
yaeOHoe nmocodbwue a1 By30B / E. C. Bakynenko, T. A. Pataukosa, K. K. ®ypmanoB. — Mockaa :
WznarenscrBo KOpaiit, 2021. — 246 c. — (Bricee o6pazoBanue). — ISBN 978-5-534-12244-
2.— Texcr : anexrponnsii / OBC FOpaiit [caiit]. — URL: https://urait.ru/viewer/ekonometrika-
prodvinutyy-kurs-primenenie-paketa-stata-476410#page/1 (nata obpamenus: 11.02.2021)

0) lomotHuTeIBHAS IUTEpPaTypa:
1. Jlaktnonoga, 0. C. Dxonomerpuka : yaedHnoe nocodue / fO. C. JlakTnoHOBa ;


https://urait.ru/viewer/ekonometrika-prodvinutyy-kurs-primenenie-paketa-stata-476410#page/1
https://urait.ru/viewer/ekonometrika-prodvinutyy-kurs-primenenie-paketa-stata-476410#page/1

MI'TY. - [2-e u3a., noaroT no ned. uza. 2005 r.]. - Marautoropck : MI'TY, 2016. - 1 a51ekTpoH.
OIIT. TIMCK (CD-ROM). - 3arm. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=3074.pdf&show=dcatalogues/1/113
5273/3074.pdf&view=true (mata oOpamenus: 11.02.2021). - Maxkpoodsekr. - Tekct
3JIEKTPOHHBIN. - CBeleHus nocTynHbl Takke Ha CD-ROM.

2. JlorynoBa, O. C. DxoHomerpuka cpexnctBamu Statistica 6.1. Bpemennsle u
IuHaMuueckue psabl : yaeoHoe mocooue / O. C. Jlorynosa, E. A. Uneuna, B. B. Koponesa ;
MITY. - Marauroropek, 2009. - 135 ¢ : wn, gumarp., Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=228.pdf&show=dcatalogues/1/1056
118/228.pdf&view=true (nata oopamenus: 11.02.2021). - MakpooOBEKT. - TEKCT : 371EKTPOHHBIH.
- Umeetcs neyaTHbIN aHAJOT.

3. KoppensimuoHHBI U perpecCHOHHBIN aHanu3 : yaeOHoe mocobue / M. I'. Kapenuna, B.
. Tpopumona, T. A. UsanoBa u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 311eKTpoH. OIT.
JIACK (CD-ROM). - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=2489.pdf&show=dcatalogues/1/113
0255/2489.pdf&view=true (mata oOpamenus: 11.02.2021). - MakpooOobekT. - Teker
3JIEKTPOHHBIN. - CBeleHus nocTynHbl Takke Ha CD-ROM.

B) MeToanyeckue ykazaHus:

1. Mapnac, A. H. DxoHomeTpuKa : yueOHUK U MpakTHKyM JUIst By30B / A. H. Mapnac. —
2-¢ w3A., uchp. u gomn. — Mocksa : MznmarensctBo IOpaiit, 2021. — 180 c. — (Bsicmee
obpazoBanue). — ISBN 978-5-9916-8164-3. — Tekcr : anexkrponHsiii // IBC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/470285 (nata o6pamenus: 11.02.2021).

r) [Iporpammuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haunmenosanue I10 Ne norosopa Cpoxk neiicTBUS TULIEH3UU
MS Windows 7

Professional (s J-1227-18 0T 08.10.2018 11.10.2021
KJIACCOB)

77ip CBOOOIHO  PAcCIPOCTPAHSIEMOE 0OECCPOUHO
STATISTICA B.6  |K-139-08 o1 22.12.2008 OECCPOIHO

FAR Manager cBOOOHO  PacIpOCTPAHIEMOE 0ecCcpoOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBaHue kypca Ccblika

Nudopmannonnas cucrema - EquHoe okHO gocTyna K URL: http://window.edu.ru/
HHOOPMAIIMOHHEBIM PECYPCaM
[TouckoBas cucrema Axamemus Google (Google

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

Scholar)

HanumonanbHast HH(pOpMAITMOHHO-aHATUTUYECKAS URL:

cucrema —  Poccuiickuidi  HMHAEKC  HAYYHOIO h T . )
ttps://elibrary.ru/project risc.as

murtupoBauus (PUHIT) P Ty-ruiproject_ P

9 MaTepuajbHO-TeXHHUECKOe o0ecneueHne JUCIUIIMHBI (MOIYJIs)

MaTepI/IaJ'IBHO-TCXHI/ILICCKOC obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:


https://urait.ru/bcode/470285

MaTepI/IaJ'IBHO-TCXHI/ILICCKOC o0OecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:

VYuyebHble  ayauTOpuM U1 NPOBEACHUS  3aHATUH  JIGKIMOHHOTO  THUMA -
CrienmanusupoBaHHas (yueOHast) MeOenb (CTOIBI, CTYJIbs, 10CKa ayJJUTOPHAs ), MyJIbTUMEIUHHOE
obopynoBaHue (MPOEKTOP, KOMIBIOTEP, SKpaH) IJIs MpEe3eHTAMu y4eOHOro maTepuaia Io
JMCLUTUINHE;

VYdeOHble ayaUTOpPHM ISl TPOBEACHUS JTAOOPATOPHBIX 3aHSATHH, TPYIIOBBIX U
WHJUBHUYAJIbHBIX KOHCYJIbTAl[UM, TEKYIIETO KOHTPOJISI M IIPOMEKYTOUYHOM aTTeCTalud -
Cnenmanu3upoBaHHas (yaeOHast) MeOenb (CTOJBI, CTYJNbsI, JOCKA ayJAUTOpHAs), IePCOHAIbHbBIC
KOMITBIOTCPEL OG’bGI[I/IHeHHBIe B JIOKAJBHBIEC CE€TU C BBIXOAOM B Internet u ¢ AOCTYIIOM B
NEKTPOHHYI0  MH(OPMAIIMOHHO-00pa30BaTEIbHYI0 CpEAy YHHUBEPCHUTETa, OCHAIICHHBIC
COBpPCMCHHBIMU MMPOTrPpaMMHO-METOAUICCKUMU KOMIIJICKCAMU

AyauTopun Al cCaMOCTOSITETIbHON pabOThl (KOMITBIOTEPHBIE KJIACCHI; YHTAIBHBIC 3aJIbI
o6ubmuorexn) - Cnenuanu3upoBaHHas (ydeOHas) MeOenb (CTOJBI, CTYJbs, 10CKa ayAUTOpHAs),
HepCOHAJIbHBIE KOMIBIOTEPHl OOBEAMHEHHBIE B JIOKAJbHBIE CETH C BBIXOAOM B Internet u c
JOCTYIIOM B DJJEKTPOHHYI0 HH(POPMAIMOHHO-00pa30BaTENbHYI0 CpEly YHHUBEPCHTETA,
OCHAII[CHHBIE COBPEMEHHBIMH ITPOrPAMMHO-METOJHYECKHMHU KOMITJIEKCAaMH

[Tomemienne i XpaHeHMS M NPO(UIAKTUYECKOTO OOCTYy)XKMBaHUS  y4eOHOTO
obopynoBanus - Mebenb (CTOJbI, CTYJIbsI, CTEIUTAXKH JJISl XpaHEHUsT y4eOHO-HATTISTHBIX TTOCOOUH
U y4eOHO-METOJMUECKOM JOKYMEHTAIINHN ), IEPCOHAIBHBIE KOMITBIOTEPHI.



[Ipunoxenue 1

Y4eOHo-MeTOoqUYECKOE 0O0ecTIeYeHHe CAMOCTOATEIbLHOM padoThl 00yYar0IMXCs:
MeToanuyeckne ykasanus JJs IpoBeeHus JJa00OpaTOPHBIX padoT
MOCTPOEHUE MOJEJU JUHEUHON MAPHOI PETPECCUU
JlaGoparopuasi padora Nel.

Buiyucnenue koagghuyuenmos ypasnenus 1unelinol pecpeccuu

[TapHas perpeccus — 3T0 ypaBHEHUE CBA3U ABYX IIEPEMEHHBIX ) U X!

y=f(x),

TZie y - 3aBUCHMAsl MepeMeHHast (pe3yIbTaTUBHBINA NMPHU3HAK); X - HE3aBHCUMasi, OOBSICHSIIOMAT
nepeMeHHasi (pU3HaK - (aKkTop).

Jluneiinas napuas perpeccns: ¥V = d +bX + & .

[TocTpoeHne ypaBHEHUS! PErpecCU CBOTUTCS K OIICHKE €€ MapaMeTpoB (B MPUBEACHHBIX
BBIIIIE YPABHEHUSAX PpErpeccuu — mapamerpbl a U b). lyid OLEHKM NapaMeTpoB pPErpeccHid,
JUHEMHBIX 10 IapamMeTpaM, HCIOJIb3YIOT MeTod HauMeHbmmx ksaapatos (MHK). MHK
MIO3BOJISIET MOJYYUTh TaKHUE€ OLEHKU MapaMeTpoB, MPU KOTOPHIX CyMMa KBaJpaToOB OTKJIOHEHHH

(dakTHyeCKuX 3HAYEHHUH pe3yJIbTaTHUBHOIO MPU3HAKA ) OT TEOPETHUYECKHUX y(x) MUHUMAJbHA,
T.€.

A (2 .
> (y=3,)" — min,
JIyist TMHEWHBIX YpaBHEHUM peIaeTcs CIeYIomas CHCTeMa OTHOCUTENIBHO @ | b:

na+b2x :Zy,
a2x+b2x2 = Zyx.

Jlnst petnieHrst TaHHOM CUCTEMBI U HaXOXKJICHHSI @ U b MOKHO MCIIOJIb30BaTh JBa MOIX0/1a:

1. MUcnionb3yroTcs Caeayomue COOTHOICHUS:

n Zx _Zyzx n Zy

A= Aa = Ab =
ZxeZ’ ¢ Zyxez’ szyx’
Aa Ab
a=—:;b=—
A A

2. MOXHO BOCHOJIB30BaThCsl TOTOBBIMU (DOPMYJIaMU, KOTOPbIE BHITEKAIOT U3 ATOM CUCTEMBI:

a=y-0x, ()

b Cov(x, y) _y

2
(o)

X

(2)

=l <
&



1 & - -
e Cov(x,y)= —Z(x,- —x)(¥;—¥) - Kko3p}HUIMEHT BHIGOPOUHON  KOBAPUALIHHL
nio

1 n

2 =\2

O, —;E ,(‘xi -X)° - nucrnepcusi (akTOpPHOrO MpH3HAKa WM BBIOOpOUYHAs BapHallUs,
i=1

o6o3nauaemas kak Var(x) .

3agaua

HmeroTcst cTaTUCTUYECKHE JaHHBIE MOCTYIUIGHUS JOTOBOPOB B KOHCOJHMIWPOBAHHBIM
oromxer Cankt-Ilerepbypra(y, mapo py6.) B 3aBUCUMOCTH OT YHMCICHHOCTH PabOTalOIIMX Ha
KPYIIHBIX ¥ CPEIHUX IPEATPUITUSIX (X, mblc.uen.) IKOHOMUKH paiioHoB 3a 2012 r. mpeicTaBieHbl
B TaOnuie 1.

Tabmuia 1
HocTynnenue
. YucieHHOCTH
Ne paiiona [ morosopoB B
padoTarommx
ropona |Gwomxery (mapd. X (Thic. veu)
py6.)
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

HeobxoaumMo mocTpouTh TMHEHHOE ypaBHEHUE TTAPHOU PErPEeCcCrH y OT X.
Pemenue.

1. Ins pacueta mapaMeTpoB ypaBHEHHS JMHEMHON PErpecCHM MOCTPONTE PACUETHYIO
TabnuIty 2.

Tabmmia 2
Ne paiiona y x Xy x? e
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
20 342,9 282
Hroro
Cpennue -, - — 2 2
RS
3HAaYCHUSA y X y X y
2. Ucnionb3ys Gopmyisl 1, 2 paccuuTaiite mapameTpsl a u b.
3. 3anumTe NOIY4EHHON YpaBHEHHUE TAPHOW PETPECCHH.
4. Jlna TpoBEpKHM NPABUIBHOCTH  TOJIYYEHHOTO YpPaBHEHHMS  BOCIHOJBb3YHTECH

craructiaeckoii dyukupeit JMHENH Ta6nmanoro mporeccopa Microsoft Excel, mst atoro:

— BBIJICIUTE UHTEPBAJ STYEEK, COACPIKAIINI 2 cTONIONA U 5 CTPOK;
— BcraBpTe ¢yHkuuio JIMHEWH, 3anmaiite 3HaueHMe KOHCTaHTHI W CTATUCTUKH PaBHBIMU

CIAWHUIIC.

— BBeauTe Qopmyny Kak (opMmyilny MaccuBa, A 4ero HaXKMUTE KiaBuily F2 a 3areMm
koMOuHanmro knasui Ctrl+Shift+Enter.

B rtabmume 3. mokazaHO, B KakOM TMOPSAKE BO3BPAIIACTCS JIOMOJHUTEIbHAS
perpecCMOHHasT CTAaTHCTHKA.

Ta0mumna 3

b a
Ssep S§€q
r sey
F af
SSpee. SSocm.

JlabGoparopHasi padora Ne2.

Buruucnenue koagppuyuenma xoppensayuu u cpeoHeri ouudOKU annpoKcUMayuu

TecHOTY CBsI3M M3ydaeMbIX SIBJICHUN OLICHUMBACT JHMHEHHBbIA KOI(P(PHUUIMEHT mapHoi

xoppensimun 7y, :

. _pOx _Cov(x,y) _yx—y-X

Xy
o 0.0,

y O-x O-y

5



2 =2 )
rie 0, =\Vx —x , 0, =)V —)Y

JlunelHbIl K03 DUITMEHT KOPPENSIUHN U3MEHSETCA B IpeAenax I1<r Xy <1,

PaBeHcTBO KO3 UIMEHTa HYIIO CBUAETEIBCTBYET 00 OTCYTCTBHM JIMHEHHOH CBSI3H.
PaBencTBo ko3¢ dunmenta -1 wim +1 mokassiBaeT HaIMUKME (HYHKIIMOHATBHON CBSA3U. 3HAK «+»
YKa3bIBAET Ha CBSA3b NPAMYI0 (YBEJINYEHNE WIIM YMEHBIIEHUE OJJHOTO IIPU3HAKA CONIPOBOXKAAETCS
AQHAJIOTMYHBIM HM3MEHEHHEM JApPYroro MpH3HAaKa), 3HAK «-» YyKa3blBaeT Ha CBSA3b OOPATHYIO
(YyBeNIMYEHHE WM YMEHBIIEHHE OJHOIO INPHU3HAKA COMPOBOXKIACTCS MPOTUBOIMOJIOXKHBIM TI0
HAIpPaBJICHUIO M3MEHEHHEeM Jpyroro mnpusHaka). [loka3arensiM TECHOTHI CBS3M MOXHO JaTh
KaUECTBEHHYIO OLICHKY:

KosmyecTBeHHAasi Mepa TECHOTHI KauecTBeHHAasi XapaKTEPUCTHKA CHJIbI

CBSI3H CBSI3H
1o 0,25 OueHns ciadas

0,25-0,44 Cnabas

0,45 —-0,64 YMepeHHas

0,65 —-0,80 CuipHas

0,81 —-0,90 Becwma cunbHas

0,91 -1,00 OueHb CHIBLHAS

OueHky KadecTBa IIOCTPOEHHOM Mojenu onpenensier kKod¢gduuueHT (MHAEKC)
AeTepPMHHAIUM, 2 TAKXKE CPeIHANA OIIMOKA AaNNPOKCUMALMH.

2
Kos¢ppunuent nerepmunanuu 7, :

7”2 :Z(j}x_.)_/)z
DN CES)

Koapduuuent nerepmuHanuu npuHUMaeT 3HaueHuss oT 0, korzma QaxkTopel X He
OKAa3bIBAIOT HUKAKOTO BIMSHHS Ha 3aBUCHMYIO IIEPEMEHHYIO, 10 1, KOrja N3MEHEeHUs 3aBHCUMOM
NEPEMEHHOH ) TOJTHOCTHIO OOBSICHUMBI BIUSAHUEM (DAKTOPOB MOECIIH.

@yHKIMOHAIbHAsI CBA3b BOSHUKAET IIPU 3HAUYEHUH paBHOM 1, a orcyTcTBHe cBsi3M - 0. [Ipu
3HAYEHUSX MOKazaTeslel TECHOTHI CBsI3u MeHblue 0,7 BenuunHa Kod(UIUEeHTa JeTepMUHALMN
Bcerga Oyzaer Hmxke 50%. DTo 03Hayaer, YTO Ha JOJNIO Bapuanu (aKTOPHBIX NPH3HAKOB
IPUXOJUTCS MEHbIIAs YaCTh 110 CPABHEHHIO C OCTAJIbHBIMU HEYYTEHHBIMH B MOJIENH (PaKTOpaMH,
BIMSIOUIMMHI HAa U3MEHEHUE PE3yJbTaTUBHOIO Nokasareis. [locTpoeHHbIEe IpHU TaKUX YCIOBHAX
pPErpecCuOHHbIE MOJIENIN UMEIOT HU3KOE NMPaKTHUECKOE 3HaYECHUE.

Cpeansisi ommdKka anmpoKCHUMAIMM - CPEIHEE OTKIOHEHHE PACUETHBIX 3HAYCHHH OT
(haKTHYEeCKuX:

— 1 l<ly—7
A==34 ==Y 12=2.100%
n Z n Z y '
JlonycTumbli ipeaet 3HaueHU I A - ne 6onee 8 - 10%.
3agaua

OnpenenuM JUHEHHBIH KO3(PQOUIIMEHT TapHOW KOPPENAIHH W CPEIAHIO OIIHOKY
anMpOKCUMALIUH JUIsl ypaBHEHHS TAPHOM perpeccuu, moiaydeHHoro B JlabopatopHoii padote Nel.



Pemenue.

1. lononHuTe TabmuIy 2. CIEAYIOMKUMHU pacUeTHBIMU MOJISIMHU (Ta01. 4).

Tabmuna 4

Ne paiiona y X Xy x? N P, y-7. A,
1 4.4 33
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
8 487 491
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 ; X E 2 )7
3HAYEHUS

o

O_Z

o

2
xy
A

2. CpaBHHTE MOJY4YEHHOE 3HayeHHe KO3(PPHUIMEHTa NeTepMUHALMU CO 3HAUYCHHUEM,

BBIUKCIICHHBIM (ynKiueii JINHENH.

3. CnenaiiTe BEIBOABI O TECHOTE CBSI3U U 00 OIIEHKE KaueCTBa MOCTPOCHHOM MOJICITH.

JlabGoparopHasi padora Ne3.

Oyenka 3Havyumocmu ypagneHus pecpeccuu ¢ nomowvro F-kpumepus @uwepa

F-xpurepnii @uiepa 3akiIO4aeTcs B IPOBEPKE TUIOTE3bl [y O CTAaTUCTUYECKOU
HE3HAUYMMOCTH ypaBHEHHUs perpeccuu. Jlisi 3TOro BhINOJIHAETCS CpaBHEHHE (PAKTUUYECKOTO Fgpaim

U KPUTHYECKOTO (TaOIMYHOTO) Finas, 3HAUEHUH F-KpuTepus Puiepa.

Fpaxm OTIpenenseTcst U3 COOTHOLICHHS 3HAYCHUN (PaKTOPHOW M OCTATOYHOM IUCHEpPCHiA,

PaCCUUTAaHHBLIX Ha OJHY CTCIICHDb CBO6OI[I)IZ



Z(y—y)zzl—rxzy. mo ©)

TJIe © — YUCIIO €WHUI] COBOKYITHOCTH; 71 — YHCJIO TAPaMETPOB MPH MEPEMEHHBIX (IS TUHEHHOM
perpeccun m = 1).

FTa6J1 — MAakKCUMaJIbHO BO3MOXHOC 3HAYCHUC KPpUTCPUA 1104 BJIIMAHUCM CHy‘-IElﬁHBIX
(GhaKkTOpOB MpH CTEMEHSIX CBOOOIBI ki = m, ko = n — m — 1 (s nuHEHOU perpeccuu m = 1) u
YPOBHE 3HAYHMOCTH OL.

VYpoBeHb 3HAYMMOCTH 0L — BEPOATHOCTh OTBEPIHYTh [IPABUIIBHYIO TUIIOTE3Y IIPU YCIOBHUH,
41O OHa BepHa. OOBIYHO BeIMUMHA o puHuUMaetcs paBHoi 0,05 wum 0,01.

Ecmu Finaon < Fpaxm, TO Hp - THIIOTE3a O CIIy4allHOM IIPUPOJIC OLICHUBACMBIX XapaKTEPUCTUK
OTKJIOHSIETCS. U IPU3HACTCA X CTaTUCTHYECKAs 3HAYMMOCTb ¥ HaACKHOCTb. ECiu Finasn > Fpaxm,
TO TUNOTe3a [y HE OTKIIOHAETCS U IPU3HACTCS CTATUCTUYECKAss HE3HAYUMOCTD, HEHAJEKHOCTh
YPaBHEHHS PETPECCHUM.

3agaua

Onpenenum F-xputepuii duinepa Ay ypaBHEHUs NApHON pPErpeccuu, MOJIYyYEHHOIO B
JlaGopaTtopHoii pabote Nel.

Pemenmne.

1. Paccuuraiite Fpum 0 Gpopmyse 3 U cpaBHUTE MOTYYCHHOE 3HAYCHHE CO 3HAUYCHUEM,
paccunTanHbIM ¢ oMotsio Gpynkiuun JIMHEWH B JlabopaTopHoit paboTeNel.

2. Onpenenute Frasn pu 3agaHHOM ypoBHE 3HauuMocTH o = 0,05 (Ilpunoowcenue 1).
Kputnueckoe 3nHaueHue Takke MOKHO HalTH ¢ iomolsio ¢pynkuuu Excel FPACIIOBP.

3. CpaBHUTE MOJIy4EHHBbIE 3HAYEHUS Finagr U Fipaxm, CACTANTE BBIBOJ, O CYIIECTBEHHOCTH
CBSI3H.

JlabGoparopHasi padora Ne4.
Oyenka cmamucmuyeckou 3HAYUMOCMU NAPAMEmMPO8 pecpeccuul U Kopperayuu

J1si  OLEHKM CTATHCTHYECKOH 3HAYMMOCTH KOI(G(PHUUEHTOB perpeccud H
KOppeJIsiiUM  pacCcUuThIBatOTCA f-KpuTepuid CThIOAEHTAa U JA0BEPHUTEJbHbIE HHTEPBAJIbI
Ka)XJ10r0 13 MokKazareiyiei. Bergsuraercs runoresa Hy o ciiydalHOW PUPOJIE MOKa3aTeleu, T.€. 0
HE3HAaYMMOM HX OTIMYMU OT Hynd. OleHKa 3HAaYUMOCTH KO3(PHUIMEHTOB perpeccuud u
KOppeJsSIIMM ¢ TIOMOIIbI0 f-KpuTepuss CTbIOAEHTAa NPOBOAUTCSA IIYTEM CONOCTABIEHUS HX
3HAYCHHUM C BEIMUYNHOM CITyIaitHOM OITHOKH:

t,=—5 t,=—3; I, = . 4)

CayuaiiHble OIIUOKHM TTApaMETPOB JIMHEHHOMW perpeccuu u KodppuimeHTa Koppesiuu
OTIpeNIeNAI0TCs 0 (OpMyTIaMm:



2 =30 n-2)

sep = Z(x_f)z (5)
DS DD N S D
“ n—2 nZ(x_f)Z ' : ’ (6)
1_ 2
se,. = —rxzy. (7)
w n—

CpaBHuBas (GakTHYECKOE U KPUTUYECKOE (TAOJIMYHOE) 3HAUCHUS {-CTATHUCTUKH - lpmag: U
tpaxm - IPUHUMAEM WM OTBepraeM runoresy Hy.

Ca3p Mexnay F-kputepueM @umiepa U ¢(-CTaTUCTUKOW CTBIOAEHTA BBIPAKACTCS

2 _ 2
paserctsom: [, =1, =~ F.

Ecnu tmasn < tpaxm WM tpaxm < - tmaer, TO Hyp OTKIOHSIETCA, T.€. @, b U ry HE CIy4aiiHO
OTJIMYAaKOTCA OT HYJId H C(bOpMI/IpOBa.HI/ICB 104 BJIUAHHUCM CUCTCMAaTH4YCCKHU I[GﬁCTByIOH.IGFO
dakTopa X.

Ecmu twaer > tpaxm VKA tpaxm > - tmaer, TO TUNOTE3A Hp HE OTKIIOHAETCS M NPU3HAECTCSA
cilydaifHas npupojaa GopMHUpOBaHUS d, b WIH Fyy.

3agaua

OLeHMM CTaTHCTHYECKYIO 3HAYMMOCTh KOI((HIIMEHTOB PErpeccHy, PacCYMTAHHBIX B
JlaGopatopHoii pabote Nel.

Pemenmne.

1. ITlpumute runore3y Hy 0 CTAaTUCTUYECKU HE3HAYMMOM OTJIMYUU MOKA3aTeNIel OT HyJIs a
= b = rxy = 0.

2. PaccunraiiTe BeMMUMHBI CTy4aiHBIX OIIMOOK, HCTIONB3Ys hopMyIbl 4, 5, 6, 7. CpaBHUTE
MOJIYYCHHBIC 3HAYCHUSI CO 3HAYCHHSIMH, pacCUMTaHHBIMH ¢ momomisio ¢yaknun JIMHEWH B
JlaGopatopHoii paboteNel.

3. OnpenenuTe tras: MPH 3aJaHHOM ypoBHE 3HaUnMocTH o = 0,05 u cTeneHso cBOOOIBI k2
=n—m— 1 (llpunoxcenue 2). Kputnueckoe 3HaYCHUE TAKKE MOKHO HAUTHU C TIOMOITHIO (D yHKITHH
Excel CThIO/[PACIIOBP.

4. CpaBHHUTE NOJIYYECHHBIE 3HAYCHUS lmags U Ipaxm, CHENAUTE BBIBOA O CTATUCTUYECKOHN
3HAYUMOCTH [TapaMETPOB PErPECCHH.

JlabopaTopHasi paGora NeS.
Pacuem dosepumenvhvix unmepeanos

3amMeTuM, 4YTO BCE OILICHKH, NMPUBEACHHBIC PAHEE, OMPEICISIOTCS OJHHM YHUCIOM, T.€.
SBJISIFOTCSL TOYEYHBIMU. [Ipr Manbix oObemMax BBIOOPKHM TOUEYHAs! OIEHKA MOXKET MPHUBOJHUTH K
OOJBIIMM OIIMOKAaM M 3HAYUTENBHO OTIMYATHCS OT OLIEHWBAEMOTO mapameTpa. bonee mupokoe
MPUMEHEHHUE TOJYYHJI METOJ| JIOBEPUTEIBHBIX WHTEPBAJIOB, pa3paOOTaHHBIA aMEPUKAHCKUM
cratuctukoM O. Helfimanom.



Takum o00pa3oMm, paccuMTaHHble 3HAU€HHUA TMoOKaszareneil (koddpduuueHtsl a, b, ry)
SIBJISTFOTCSI TPUOJIM>KEHHBIMH, TTOTYYCHHBIMU HAa OCHOBE MMEIOIIMXCSl BRIOOPOYHBIX JaHHBIX. J{71st
OLIEHKH TOT0, HACKOJIbKO TOYHBIE 3HAYEHUS ITOKA3aTelIed MOT'YT OTJINYAThCA OT PACCUUTAHHBIX,
OCYIIECTBIISIETCS TOCTPOEHUE JIOBEPUTEIBHBIX MHTEPBAIOB. JlOBEpUTENbHBIE WHTEPBAIIbI
ONPENENA0T MPEeibl, B KOTOPBIX JIEKAT TOYHBbIE 3HAYEHUS ONpPENEsEMBbIX IOKazarelen ¢
3aIaHHON CTEINEHBIO YBEPEHHOCTH, COOTBETCTBYIOILIEH 3aJaHHOMY YPOBHIO 3Ha4YUMOCTH O. IIpu
MOCTPOCHUU SKOHOMETPUYECKUX PErPECCUOHHBIX MOJIETIE TOBEpUTENbHbIE HHTEPBAIBI OOBIYHO
ONPEAEISIOT JUISl IByX YPOBHEM 3HAUYMMOCTH - O = 0,05 n o= 0,01 . COoOTBETCTBEHHO
TOBOPSAT O S5-TIPOLIEHTOHOM YPOBHE 3HAYMMOCTHU WU 00 1-NPOLIEHTHOM YPOBHE 3HAYUMOCTH.

JloBepuTeIbHBIE HHTEpBANbI (YPOBHH JoBepus) mpu 3tom 6yayr pasuer 1—a =095 u

I—a =0,99 . Coorsercrrenno TOBOPAT O 95-MpOIEHTHOM WM O 99-TIPOLIEHTHOM YpPOBHE

noBepust (HagexHOCTH). [loquepkHeM, YTO 4eM MEHbIIIEe YPOBEHb 3HAYMMOCTH (O0JIbIIIe YPOBEHb
JIOBEpHsI), TEM IIMPE COOTBETCTBYIOLIMH JOBEPUTEIbHBII MHTEpBan (IIPU IMPOYHUX PaBHBIX
YCIIOBUSIX).

Jnist pacuera JOBEPUTEIBHBIX MHTEPBAJIOB Ul TApaMETPOB @ U b ypaBHEHHUS JIMHEHHOMN
perpeccuu onpeenseM npeienbHyro OMUOKy A i KaXJ10ro oKa3aTess:

Aa =t -se,; Ab=t, s -se,. (8)

maon.

Benuuuna t46: ipeAcTaBisieT cobor TabmuyHoe 3HaueHue t-kputepus CThIOACHTA O
BIIMSIHUEM CITYYalHBIX (PAKTOPOB MPH CTETIEHU CBOOOBI k = n—2 M 3aJaHHOM YpOBHE 3HaYMMOCTH
ol.

DopMyIbl UIA pacueTa J0BEPUTENbHBIX HHTEPBAJIOB UMEIOT CISAYIOLIHNI BUI:

Y.=aXAa; y, =a-Aa; y, =a+Aa.

‘min max

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

Ecim B T'paHUILIbl OJOBCPUTCIBHOIO MHTCPBaa IONagacT HOJb, T. €. HWXXHAA IpaHUIa
OTpULaTCI/IbHA, 4 BECPXHIAA IMOJIOKUTCIIbHA, TO OLICHUBAaEMBIN napamMeTp NpUHUMACTCS HYJICBBIM,
TaK KaK OH HE MOXET OAHOBPEMCHHO ITPUHUMATH U IMOJIOKUTCIBHOC, U OTPULATCIIBHOC 3HAUCHUA.

3agaua

Paccuntaem noBepHUTENbHBIN MHTEPBAT i1 KOAQPHUINEHTOB a U b, 3HAUCHHUS] KOTOPBIX
HaiineHsl B JlaboparopHoii padoreNel.

Pemenue.
1. Onpenenute npeaenbHYIO OMUOKY I KaXXI0T0 Mmoka3areis no gopmyie 8.

2. Onpenenute OOBEPUTEIbHBIE HHTEPBAJBI 11 KOAPPHUIUEHTOB a, b o dopmyne 9 u
3aIHIINATE TTOJTyYCHHBIC TPAHUIIBI JOBEPUTEIBHBIX HHTEPBAJIOB.

JlabGoparopHasi padora Ne6.

Toueunwiii u uHMeEpPBANLHLLL NPOCHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

TOYCUHBIH TIPOTHO3 3aKII0YACTCS B TMOTYIEHHH MPOTHO3HOrO 3HAaueHHs p » KOTOpOE

oIpesenseTcs MyTeM MOACTAHOBKM B ypaBHeHue perpeccun: 11V, = d + bx



COOTBETCTBYIOIIETO (IIPOTHO3HOT0) 3HAYCHHS X p YV, =at b-x p-

WuTepBanpHblii MPOTHO3 3aKIIOYAeTCsl B IIOCTPOCHUHU JIOBEPUTEIHLHOIO HWHTEpBaja
IIPOTHO3a, T. €. HWKHEU WU BEPXHEU TPAHULl Vpmin, Vpmax UHTEPBANA, COIAEPKALLETO TOYHYIO
BEJIMUMHY NIl IPOTHO3HOTO 3HAYCHUS Vp (Vpmin< Yp< Vpmax). JJOBEpUTEIbHBI UHTEPBAJT BCETIa
OompeneNnsieTcss C 3aJaHHOM BEPOATHOCTHIO (CTENEHbIO YBEPEHHOCTH), COOTBETCTBYIOIIEH
MPUHITOMY 3HAUEHUIO YPOBHS 3HAYMMOCTH QL.

[IpenBapuTeIbHO BHIUMCIAETCS CTaHAApTHAs oIMOKa mporHosa 7 5,

2
X, —X
m o—o - [l+ts &, =)

Yp ocm. n Z(x_f)z , (10)

3arem CTPOUTCA ,Z[OBepI/ITG.HBHBII\/'I HUHTCpBAJI MpPOrHo3a, T. €. ONPCACIIANOTCA HUKHAA

A

Y Pp,. M BEPXHAL Y Ppy.  TPAHHUIBI HHTEPBAJIA MPOTHO3A:!

. =7 —A. . . =79 +A.
ypmin yp Vp > ypmax yp Vp -

A, =t m-

rne =y, maébn. yy®

3agaua

BhINOIHUM MPOTHO3 0KHMIAEMbIX 00BEMOB MPOJAXK ) MPU MPOTHO3HOM 3HAUEHHUH 3aTpaT
Ha peknamy x, cocraBisitomieM 107% ot cpenHero ypoBHs. OLEHMM TOYHOCTh IPOTHO3a,
paccumTaB OIIMOKY IMPOTHO3a U €0 IOBEPUTEIbHBIN HHTEPBAJ.

Pemenmne.

1. Paccuuraiite mporuo3Hoe 3HaAYEHHE X p > @3aTEM IIPOTHO3HOE 3HAYCHUE Y p-

2. Paccuntaiite omm6OKy nporuosa mno Gopmyue 10.

3. TlocTpoiiTe JOBEPUTEIBHBINA HHTEPBAJ IPOTHO34, CAETANTE BEIBOBI O HAIEKHOCTH
MPOTHO3A.
JlabGoparopHnasi padora Ne7.

Pacuem xoagpdpuyuenma snacmuunocmu

B 3KOHOMHYECKHMX HCCIIEOBaHUSIX IUPOKOE MPUMEHEHHUE HAaXOIHWT TAaKOH IOKa3aTelb,
KaK KO3(DPUIMEHT IaCTUIHOCTH, BBIYUCIIIEMBIH 110 opMyIie:

2= f =
y

KoadduimeHT 31acTHYHOCTH MOKa3bIBAET HAa CKOJIBKO MPOIIEHTOB U3MEHUTCS PE3yJIbTaT
y Iipu u3MeHeHu! (akropa x Ha 1 % OT cBOEro HOMHHAJIBLHOTO 3HAUCHHUSL.



Jlnst muHeHON perpeccur Kod(PHUITMEHT 2IaCTUYHOCTH PaBeH:

9=b>
y

¥ 3aBUCHT OT X, IO3TOMY PacCUUTHIBAIOT CPEIHUI KOAPPHUIMEHT 3TaCTUYHOCTH:

3=/ @%=b
y

<|| =l

Cpenanii  K0d3h(UIIUEHT 3SITaCTUYHOCTH O mnokasblBaeT, Ha CKOIBKO IIPOLIEHTOB B
CPEIHEM I10 COBOKYITHOCTH U3MEHUTCS PE3YyJbTaT y OT CBOEU CPEIHEN BEIMYUHBI IPU U3MEHEHUH
dakropa x Ha 1 % OT CBOEro cpeHero 3HAYEHUSI.

3agaua
PaccuntaeM kK03 PUITMEHT 2ITACTUYHOCTH U CPpeTHUN KOI(PPHUITUEHT AITaCTUIHOCTH.

Pemenmne.

1. Paccuuraiite KO3 PULUEHT HIACTUYHOCTH U CPEIHUI KOIPDUIIUMEHT DIIACTUYHOCTH.

2. Cpenaiite BBIBOBI 00 N3MEHEHHH ) TIPY M3MEHEHUH (DAKTOPA X.
KoHTposbHBIE BOIPOCHI:

1. Uro noHuMaeTtcst moj napHoOil perpeccueit?

2. Kakoli Bu UMeeT cucTeMa HOpMaJIbHBIX YPaBHEHHI MET0/1a HAMMEHBIINX KBaIpaToOB B Cllydae
JIMHENHOM perpeccuu?

3. ITo xakoii popMyiie BEIYUCISAETCS TMHEHHBIN KO3(PPUIIMESHT TapHON KOPPESIITUu?

4. Kak BBIYUCIIAETCS U YTO MOKA3bIBAET MHIECKC J€TEPMUHAIIUN?

5. Kak npoBepsieTcss 3HaYMMOCTh YPaBHEHUS PETPECCUU U OTIENBHBIX KOA(D(OUIIMEHTOB?
6. Kak ctpoutcst JOBEpUTENBHBII HHTEPBAJI IPOTHO3a B CIy4yae JIMHEHHOU perpeccun?

7. Kak BBIUMCIAIOTCA M YTO TIOKA3BIBAIOT KOA(PQPHUIMEHT 3JIACTHYHOCTH O W CpeAHUH

K02 (PUIUEHT 31acTHIHOCTH O ?

MNOCTPOEHME MOJEJU MHOKECTBEHHOM JIMHEHHOM PETPECCUU
JlabopaTopnasi paGora Nel.
Ombop ghaxmopos 0151 NOCMPOeHUs MHONCECMBEHHOU IUHEUHOU 3A8UCUMOCTIU
U OyeHKa cmeneHu KOIIUHeApHOCMU U MYIbMUKOIIUHEAPHOCMU Pe2peccopos

MHo:xkecTBeHHAasi JIMHeliHasi perpeccusi — YypaBHEHHE CBSI3U C HECKOJIBKUMH
HE3aBUCUMBIMU IEPEMEHHBIMHU:



rae y — 3aBucuMasi (00BsiCHAEeMasl, SHIAOTEHHAsA) — perpeccaHy; xi, X2,  , Xm — HE3aBUCUMBIC
(0OBSICHSIFOIINE, DK30TCHHBIC) TEPEMEHHBIE — PETPECcCOphl, & — CIIy4ailHas COCTaBISIOIAs
MO/IEIIH.

3aBucuMocTh (1) BO MHOTMX clydasX JOBOJIBHO XOPOIIO OTPa)kaeT CIOKUBIIUECS
OKOHOMHNYCCKHEC B3aNMOCBA3H. I/ICXO,Z[Ha}I I/IH(bOpMaI_[I/IH JUIA HOCTpOGHI/I}I I[aHHOﬁ 3aBUCUMOCTHU
0OBIYHO 33/1a€TCsI B BUJIE HEKOTOPOH TaOJIUIIBI.

Ne DaxkTOpbL, 115l KOTOPHIX NOJY4Y€eHbl JaHHbIE
X1 X2 X; Xm y
1 X11 X21 Xj1 Xml V1
2 X12 X22 Xj2 Xm2 2
n Xim X2m Xin Xmn Vn

Crnemyer onpenenuTh BCE JIM MEPEMEHHBIC CIEIyeT BKIIOYATh B YpaBHCHHE WIH €CTh
MEPCMCHHBIC, KOTOPBIC CYIIICCTBCHHO HC BIIUAIOT HAa BCJIMYHUHY Y U UX HGHGHGC006pa3HO BKJIXOYaThb
B (1). B mepBoM ciyuae p = m, BO BTOpoM p< m.

Jns  pemieHHWs 3TOTO BOIMPOCAa YacTO HCIONB3YEeTCs TaOlWIa, COCTABICHHAS W3
KOX((UIIMEHTOB MAPHON KOPPENALUU. DIEMEHTaMU TaKOW TaOIUIIBI SBISIOTCS KOAPDUITUEHTHI
NapHOW KOPPEISIUY [T BceX m GpakTopoB. Tabmuma nuMeet BUI:

y X1 X2 Xm
Yy 1 7
Xy ryxz I"yxm
X1 1
rxly rxlxz rxlxm
X2 1
rxzy rx2x1 rxzxm
Xm 1
rxmy rxmxl rxmx2

B kiieTkax TabMIbl 3aMCaHbl APHbIC KOI(POUIMEHTBI KOPPEISALUH, HAPUMED, Ty,

napHbId K03 PUIUEHT KOPPETSIUN MEX Ty IEPEeMEHHBIMH X2 U X;.

Koaddurmentsr rij ul ji , @ TaKxke Ty v oH F, yx; COBIAJAIOT, TAaK KAK TECHOTA CBSI3U

MEXy IEPEMEHHBIMU ) U X; TaKas e, KaK MEXy IIEPEMEHHBIMU X; U J, aHAJIOTUYHO JUIA X; U X;.

[ToaToMy TaOIMIly 3aMMCBHIBAIOT B YIPOIIEHHONW CHMMETPHYHON (opMme (TpeyrosiabHas

dopma).
y X1 X2 Xm
y 1
I"yxl ryxz I"yxm
X1 _ 1
rxlxz rxlxm
X2 — _ 1
rx2xm
Xm _ _ _ 1

[To manHBIM TakoOW TaOIUIIBI MOKHO MPUMEPHO OLEHUTH, Kakue (aKTOpPhI CYIIECTBEHHO

BJIMAIOT HAa NEPEMEHHYIO ), 4 KaKUC — HECYIICCTBCHHO, a TaKXKC BBIABHUTH 3aBUCUMOCTb MCKIY

daxTopamu.



Ecmn Benmmumaa koddduimeHTa MapHON KOppensuud MEeXAy )y W X, Mana, TO
Herenecoo0pa3Ho BKIroUaTh (aktop x; B ypaBHenue (1). Beicokoe 3HaueHune kodddummenrta
HapHOW KOPPEISIIUI MEXKITY X; ¥ Xj, TIOKa3bIBAET UX TECHYIO KOPPEISAIMOHHYIO CBsi3b. CunTaeTcs,
YTO JBE TIEPEMEHHBIC X; U X; SBHO KOJUIMHEAPHBI, T.€. HAXOAATCS MEXAy cO00il B JIMHEHHOI

3aBHCHMOCTH, €CITH 'y, 20,7 . Ecin (pakTOps! SBHO KOJUIMHEAPHBI, TO OHU AYOIHUPYIOT IPYT

Ipyra ¥ OAMH U3 HUX PEKOMEHAYETCS MCKIIOUWTh U3 perpeccuu. IlpenmoureHue mnpu sToMm
otaaercs He (akTopy, 0oJiee TECHO CBSI3aHHOMY C pe3yJbTaToM, a TOMY (DakTopy, KOTOPBIN MpH
JIOCTaTOYHO TECHOM CBA3M C PE3yJbTAaTOM HMEET HAaMMEHBIIYI0 TECHOTY CBSI3U C JIPYTHMMHU
dakTopaMu WM BRIOUPAIOT OJIMH M3 HUX B 3aBHCHMOCTH OT UX CMBICTIA U MHEHHSI MCCIIEIOBATEIS.
Henenecoo6pa3Ho BKIt0UaTh B ypaBHEHHE OJJHOBPEMEHHO [TOKA3aTeNH, IPEICTABIISIIOIINE CYMMY
HEKOTOPBIX ()aKTOPOB MJIM MX COCTABHBIX YacTeH, a TaKKe XapaKTepU3YIOIIHUE OJUH U TOT XKe
dakTop, BBIPRKEHHBII B pa3MYHbIX EAMHULIAX W3MEpPEHUs, Harnpumep, aOCONIOTHBIX U
OTHOCUTEJIbHBIX.

[To BenuuuHe MapHBIX KOIPHUIMEHTOB KOPPEISALUN OOHApYKUBACTCS JUIIb SIBHAS
Koppensiius  pakTopoB. HamGonpiime TpyAHOCTH BO3ZHUKAIOT TPU MYIbMUKOIIUHEAPHOCIU
dakropoB. [l OIEHKHM MYJIBTUKOJUIMHEAPHOCTH (AKTOPOB HCIIONIB3YETCS Onpedenumens

Mampuyvl NAPHLIX KOIPDuYyUenmos mexichaxmopHou Kopperayuu DET |R| .

XX XX
r. .1 r
DET|R| — XX X2Xm
rxmxl rmeZ 1

Uem O6mmke k 0 onpenenuTenb MaTPHUIbl MEX(PAKTOPHON KOPPEISALNHA, TEM CHUIIbHEe
MYJIbTUKOJIIMHEAPHOCTH (DAKTOPOB U HEHAJIE)KHEE Pe3yIbTaThl MHOXKECTBEHHOMU perpeccuu. 1
Ha000poT, yeM Oimke K 1 onpeaenuTens MaTpUIIbl MeK()AKTOPHONU KOPPENSILIMU, TEM MEHbIIIE
MYJIbTUKOJIIMHEAPHOCTH (PAKTOPOB.

3agaua

Tpebyercs MOCTPOUTH CTAaTUCTUYECKYIO 3aBUCHMOCTH CTOMMOCTH KBapTUPBI OT Tpex
(GakTOpOB B BUIE MHOXKECTBEHHOW perpeccuu (Tadmn. 1). s mocTpoeHHs MOJENH, B MEPBYIO
odepenb, HEOOXOAMMO TPOBECTH OTOOp (AKTOPOB M OICHUTH CTEMEHb KOJUIMHEAPHOCTH
perpeccopos.

Pemenue.

1. Paccunraiite ko3¢ ¢unmentsl napHoW Koppemsauuu. IlpoBepbTe NPaBUIBLHOCTD
pacdeToB ¢ nomotibio cratuctudeckoi dyakuuun KOPPEJI anekTponHo# TabmuIbt
Microsoft Excel.

2. Ilo momydYeHHBIM 3HAYCHHUSM TAPHBIX KOADQPHUIIMEHTOB KOPPEISAUA OTOCPUTE

HanOoJsee cynecTBeHHbIe (hakTopsl st ypaBHeHus (1).

[TpoBepbTe PakTOPhl HA KOJTUHEAPHOCTh U MYJIbTUKOIIMHEAPHOCTD.

4. CpenaliTe BBIBOBI.

[8)

Tabmnma 1.
I/ICXOI[HBIG JAHHBIC 3a1a4U



paccTosiHue
CTOMMOCTb o6 as Xunast
2 A0 MeTPo,
Ne nsm. KBaptvpbl, [nrnowagb, m*| ANowanb,
2, MUHY T
TbiC. AON., y X1 M X 2 HELKOM X3
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

JlabGoparopHasi padora Ne2.

Oyenka napamempog ypasHeHUsi MHONCECMBEHHOU pecpeccul

Jl1s onieHKH napameTpoB YpaBHEHUS! MHOXKECTBEHHOU JINHEWHOW PErpecCUM MPUMEHSIOT
MeToa HanMeHbIuX kBaaparoB (MHK).

Jns. nUHEHWHBIX YpaBHEHUW W HEIWMHEWHBIX YpPaBHEHUM, MPUBOJMMBIX K JIMHEHUHBIM,
CTPOUTCS CIIEAYIOLIAsi CUCTEMA HOPMAIbHBIX YPaBHEHUM, pellIEeHHE KOTOPOM MO3BOJISIET MOTYYUTh

OLICHKH IMapaMETPOB PErpeccuu, B YaCTHOCTHU Ui ypaBHeHus (1):

Zy:nbo +blzx1 +bzzx2 +...+mexp,
Zyxl :bole +b12x12 +b22x1x2 +...+bm2xmx1,
Zyxm =b02xm +blzx1xp +bzzx2xm +...+bm2x31.

OI[HI/IM N3 METOJOB IJIs1 €€ PCUHICHUS ABJISICTCA METO OHpCHGHHTCJ’IGﬁZ




_Aby ., _Ab Ab

b b =—"n
0 s m s
A A A
o Yn Y Yk,
2
Sa Y Yoy o Y
A
Tae — OIIPEACIIUTEIIbL CUCTEMBI,
2

S S, Yo, Yl

Ab() R Ab1 yeues Abm — YacTHBIC ONPCACINUTEIHN; KOTOPBLIC IMOJYYarOTCsI IIYTeM 3aMCHBI

COOTBETCTBYIOIIETO CTOJIOIAa MATPHIIBI ONIPEICTUTENS CUCTEMBI JIAHHBIMH JICBOW YaCTH CHCTEMBI.
3amaua

1. PaccuutaiiTe napameTpsl ypaBHEHUS MHO>KECTBEHHOM pPErpeccuy € MOMOIIBI0 METOA
onpeaenuTeneil. s BBIUMUCICHUS ONPENETUTENEH HCIOIb3YUTE CTATUCTHYECKYIO
¢ynkuuto MOIIPE]L. IlpoBepbTe MOJy4YeHHBIE Pe3yibTAaThl C MOMOUIbIO (YHKIIHUU
JIMHENH.

2. 3anuimTe MOJIyY€HHOE YPAaBHEHHE MHOKECTBEHHOM pPErpecCcHH.

JlabGoparopHasi padora Ne3.
Ilocmpoenue ypasHeHus MHOMCECMEEHHOU pecpeccul 8 CMAaHOapmMu308anHHol popme

Ecmu ko3 duimeHTsl MHOXECTBEHHOW pErpecCMu paccMaTpuBaTh B KadyecTBE
nokasareneil BIHAHUA (PAKTOPOB, TO CIIEAyeT MMETh B BHIY, YTO KO3(PPUIMEHTH perpeccuu
MCKOY CO60ﬁ npsaMO HC CpaBHUMBI. WX uncneHHBIe 3HAUYCHUS 3aBUCIT OT BBI6paHHI>IX CAUHUIL
HU3MepeHus Kaxaoro ¢pakropa. UtoObl KOd()PUITMEHTHI pErpeccruy CTaJIi CPAaBHUMBI, UX TIPUBOJISAT
K CTaHJapTU3HPOBaHHOMY MaciTaly. J[s 3Toro Bce mepeMeHHbIe BBIpaXKaloT B Oe3pa3MepHbIX,
TaK Ha3bIBAEMbIX CTAHJAPTU3MPOBAHHBIX EAMHUIIAX H3MEPEHHUS IpPHU TMOMOIIU CIEAYIOUINX
COOTHOIIIEHUN:

_ -y, ¢ = (x; _x_i),

1
O-y O-xi

Ly

rne 0,, Oy ; — COOTBETCTBEHHO CPEJHHUE KBAIPATUYHbBIC OTKIOHEHHUS.

CBoOoaHbIif WiIeH bp B CTaHAAPTU30BAHHOM YPAaBHCHMH MHOXECTBEHHOW pErpecCHH
OTCYTCTBYET, T.€. ypaBHeHuE (1) MOXKHO 3amucaTh B BUJE:

t, = ﬂltxl +,82tx2 +...+,Bmtxm +&. (2

Bce mnepeMeHHBIE ypaBHEHHs BBIPDAKEHBI B CPaBHUMBIX E€IUMHULAX HM3MEPECHUS.

Koaddurmentsr BisBosees B Ha3bIBAKOTCS Kkoa¢duLreHTaMu perpeccun B
CTaHJApTU30BaHHOM MaciuTale. s ux onpeneneHus MOXKHO MEpelTH oT K03 (HUITMEHTOB b; K

B Jj (j=Lm) u o0paTHO ocytiecTBiseTcs Mo hopMmyIe:



Koaddummentsi perpeccun (2) mokaspIBarOT BIUSHHS U3MEHEHUS KX 101 IEPEMEHHON Ha
u3MeHeHue gaxkTopa y. Bece koo pumeHTs! BhIpaXKeHbI B CPABHUMBIX €IMHUIAX U3MepeHus. Yem

Oonbe | B j |, TeM cuiibHee BIMSET COOTBETCTBYIOIIMK (DaKTOPHBIA IOKazaTeslb Ha

pe3yJIbTaTUBHBIM.

Takum oOpa3oMm, cCpaBHUBas MeEXIy CcoOOH cTaHIapTH30BaHHBIE KOA(D(PHUITUEHTHI
perpeccuu MOKHO PAaHKHMPOBATh (PAKTOPHI MO CHJIE WX BO3ACUCTBUS Ha pe3yibrar. B sTom
OCHOBHOE JIOCTOMHCTBO CTaHIAPTHU30BAaHHBIX KO3(P(PHUIMEHTOB perpeccMd B OTIHYHE OT
KO3(PPHUIIMEHTOB «YHCTOM» perpeccu, KOTOpble HECPaBHUMBI MEX1y cO00ii.

Ha npaxTuke 4acTo HCIONB3YIOT YpaBHEHHE PETPECCUH B CTAaHIAPTU30BAHHOM MacIITade
B BUJIE!

Kak 0bu10 1TOKa3aHO BBINIE, pAaHXKUPOBaHUE (PAaKTOPOB, YIACTBYIOIINX BO MHOKECTBEHHOM
JMHEWHOW perpeccuu, MOKET OBITh TNPOBEJCHO Yepe3 CTaHAapTH30BaHHBIE KOI()(OUIIMEHTHI
perpeccun (f-kodbHUIMEHTH). JTa Ke IeIh MOKET OBITh JTOCTUTHYTA C MOMOIIBI0 YaCTHBIX
KO3 QHUIMEHTOB KOppEJSLUU — JUIs JUHEWHBIX cBsized. Kpome TOro, wacTHele mokaszarenu
KOPPEJAIMK  IIUPOKO HCIOJB3YIOTCS TPH  pemieHuu TpoljeMbl  oTOopa  (HaKTOpOB:
11e51ec000pa3HOCTh BKIIIOYEHUS TOTO WJIM MHOTO (hakTopa B MOJAEIH JOKa3bIBACTCS BEIUYMHOM
noKa3aressi YaCTHOM KOPPEISINY.

Yactabie k03PGUIIUEHTHI (MM UHACKCHI) KOPPEISAIUN XapaKTEPU3YIOT TECHOTY CBS3H
MEXIY Ppe3yJlbTaTOM M COOTBETCTBYIOIIUM (AKTOPOM MpPH YCTPAHEHUU BIUSHUS JIPYTUX
(GakTOpOB, BKIIOUCHHBIX B ypaBHEHHE perpeccuu. [lokasaTenw 4YacTHOW KOPPEISIIHA
MPEJICTABISIIOT CO00 OTHOIICHHE COKPAIICHUS OCTATOYHOW IUCIEPCHUU, MPOU3OIICAINIETO B
pe3yabTare JONOJHUTEIBHOTO BKIIFOUEHHS B aHAIM3 HOBOTO (DakTOpa, K OCTATOYHOM JUCIIEPCHH,
MMEBIIIEH MECTO JI0 BBEJICHHSI B MOJIEIIb HOBOTO (akTopa.

Koaddurment vacTHON KOppEIAHH, U3MEPSIONNN BIUSHAE HA V (DaKTOpa X; IPH
HEH3MEHHOM YPOBHE JPYTuX (pakTopoB, MOKHO ONPENEIUTH 1O hopMyIie:

I_R)%xl XX
X Xy
Vo o« = 1_ N
VX EX| X X X Xy I—RZ
VXX 00X X g Xy
R2
rne YX{...X;...X,, — MHOXKECTBEHHBIH KO>()QUIMEHT NE€TEPMUHALMHM BCETO KOMILIEKCA M

2

(bakTOpOB C pe3yabTaTOM; R VXXX X — MOKa3aTelb IeTepMHUHALINY, HO 0e3 BBeIeHUs B

j+1 ...xm

MoJiesb (akTopa X;.

Cpennarie k03(h(UIMUEHTHI AIACTUYHOCTH JJIsl JIMHEWHOW MHOXECTBEHHOH perpeccuu
pacCYUTHIBAIOTCSA 110 hopMyIIe:



- X i
ayxj zb]T]
y

U TIOKa3bIBAIOT, HA CKOJIBKO MPOLIEHTOB B CPEHEM IO COBOKYITHOCTH U3MEHHTCS PE3YyibTaT y OT
CBOEH BEJIMYMHBI NPU M3MeHeHHH (akTopa x Ha 1 % OT cBOero 3HaueHHsl NPU HEU3MEHHBIX
3HAYCHUAX JIPYTUX (PAKTOPOB.

3agaua

1. Paccumraiite  cTaHmapTU3OBaHHbE  KOI()(UIMEHTH  pErpeccud.  3alHIIUTe
MOJIYYCHHOE YpaBHEHHE B CTaHIAPTU30BAaHHOM MaciiTabe Buaa (2).
2. TlpopamxupyidTe cTaHAApTU30BaHHBIE KOI(P(UIMEHTHl pPErpeccud IO Cujle UuX
BO3JECHCTBUS HA PE3YJIbTaT.
3. PaccunTaiite cpennue K03 GUIMEHTHI 371aCTUYHOCTH.
JlabGoparopHnasi padora Ne4.

Cocmasnenue uacmmuvix ypasHenuii pecpeccuu

Ha ocHoOBe MHEHHOTO ypaBHEHUs MHOXECTBEHHON perpeccu (1) MOoryT ObITh HaliIeHBI
YacTHBIE ypaBHEHHUS PETpPecCUd, T.€. YPaBHEHUSI PErpeccuy, KOTOpble CBS3BIBAIOT
pPE3YNBTaTUBHBIN TMPH3HAK C COOTBETCTBYIOIIUMHU (DaKTOpamMH X; MPHU 3aKPEIJICHUH APYTUX,
YUNTHIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, (GakTopoB Ha CpeAHEM YpoBHe. YacTHbie
YpaBHEHUS PETPECCUU UMEIOT CIICYIOUIUN BU/I:

yxl’xz’x3’m"xm =b0 +b1.xl +b2.x2 +b3X3 +...+bm.Xm —|—(C,';

Vot 6y Xyt = by +byx1 +byxy +b3x3+...4+ b, X + &;

Ve xixgx, =00 TOIX1I+bOy X2 44Dy X1+ 4 DX, + €

ITpu moacTaHOBKE B 3TH ypaBHEHUs CPEIHUX 3HAYEHUH COOTBETCTBYIOIIUX (aKTOPOB OHU
IIPUHUMAIOT BUJI IIAPHBIX YPABHEHUN JTUHEHHOMN PErpeccui, T. €. UMEEM:

=B, + b, x;;

N
yxl 3 X0 5X3 5oy X

rIe

B =by+b,x2+b3x3+...+b, Xm;



B oranume oT mapHO#l perpeccuy, 4acTHbIE YPAaBHEHUS PErpeccud XapaKTEepH3YIOT
M30JJUPOBAaHHOE BIIMSHHE (aKTopa Ha pe3yabTar, MO0 apyrue (akTopbl 3aKperieHbl Ha
HEM3MEHHOM ypoBHE. D (HEKTHI BIUSHUS IPYTUX (HAKTOPOB MPUCOESTUHEHBI B HUX K CBOOOAHOMY
YJIeHy ypaBHEHUS MHOXECTBEHHOW PErpeccHH. JTO MO3BOJSET HA OCHOBE YACTHBIX YpaBHEHHM
perpeccun OnpeAesaTh YacTHbIe KO3(p(UIHEHTHI JJIACTHYHOCTH:
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rae b — ko3pPuImeHTs perpeccun uisi pakTopa X; B YpaBHEHHMH MHOXXECTBEHHOM PEerpeccuu;

Y x; 2 xl > x2 peres X Jj-1° X JHloeeeo xm — 3HaU€HHE Pe3yIbTaTUBHOTO (HaKTOpa, MOIy4EHHOE U3

YaCTHOT'O ypaBHEHUS PETrPEeCCUU NPU JaHHOM 3Ha4eHHH (pakTopa X;.
3agaua

1. CocraBbTe YaCTHbBIE YpaBHEHUS PETPECCUU.
2. Ompenenute 4YacTHbIe KOI(PPHUIIMEHTH AIACTHYHOCTH U TMPOPAHKUPYHTE
(akTOpHI IO CHJIE UX BO3IEHCTBHS HA PE3yJbTar.
JlabGoparopHnasi padora NeS.

OM@HKCI HaoedcHocmu pe3yibmamoes MHOMCECMBEHHOLL pezpeccuu u Koppeaayuu

[TpakTHyeckasi 3HAUMMOCTb YpPaBHEHHUS MHOKECTBEHHOM pErpeccuy OIICHUBAeTCs C
MIOMOIIIBIO TIOKa3aTeNisi MHOXKECTBEHHOM KOppeNsilMM W ero KBaapata — KodpduiueHra
JeTepMUHAIU Y.

[lokazarenp ~ MHOXXECTBEHHOH  KOppEesIIMM  XapaKTEepU3yeT  TECHOTY  CBA3HU
paccMaTpuBaeMoro Habopa (hakTopoB C HCCIEIyeMbIM IMPU3HAKOM, WIH, MHA4Ye, OLICHUBAET
TECHOTY COBMECTHOT'O BJIUSHUS (PaKTOPOB Ha pe3yJbTar.

He3zaBucumo ot ¢opmbl CBSI3M NOKa3aTelb MHOXKECTBEHHOM KOPPENSLUU MOXKET OBbITh
HaiJIeH KaK MHJEKC MHOXECTBEHHON KOPPEISALIHUHN:
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[Ipu nuHEHHOW 3aBUCUMOCTH TPU3HAKOB (OopMysa HMHACKCA KOPPEISAIHA MOXKET OBITh
TaK)Xe MPEJCTaBICHA CICAYIOIIUM BhIpaXKCHUEM:

m
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rae :Bx ; — CTaHJapTH30BaHHbIE KO3P(UIMEHTBI PETPECCHHU; Fyx ; — TapHble KO3GUIMEHTHI

KOPPEISIUH pe3yIbTaTa ¢ KaXIbIM (pakTopoMm.

@opMysia UHIEKCa MHOKECTBEHHOW KOPPEALMU Ul JIMHEHHOM PErpeccuu Iojydusa
Ha3BaHUE JMHENHOr0 KOI(P(PuIHeHTa MHOKECTBEHHON KOPPeJslii, WIH, 4TO TO K€ CaMmoe,
COBOKYITHOI'0 KO3((puuuenTa Koppeasiiu.

NHnexkc MHOXKECTBEHHOM KOoppensaiuu nu3mensiercs ot 0 1o 1. Yem Onmxke ero 3Ha4eHHE K
1, TeM TecHee CBs3b PE3yJIbTATHBHOIO IMPHU3HAKA CO BCEM HAOOPOM HCCIEAYeMBIX (HhaKTOPOB.
Bennuuna mHIEKCa MHOKECTBEHHON KOPPETSAIIUU OOJIbIIE MIM PaBHA MaKCUMAJIBHOTO MapHOTO
WHJIEKCA KOPPEIISIIIUU:

R >R = 1,m.

VX Xp...X,, = T yx;(max) J

ITpyu npaBWIBHOM BKJIIOYEHUH (DAaKTOPOB B PErPECCHOHHBIM aHAIN3 BEJIMYMHA MHJAEKCA
MHOXECTBEHHOU KOPpEJALUHU OYyAET CYIIECTBEHHO OTJINYATHCS OT MHJEKCA KOPPEISIIUU MTAapHOU
3aBHCHMOCTH.

Koapdunment (MHIEKC) MHOKECTBEHHOM J€TEpMUHAIIMK PACCUMTHIBACTCS KaK KBaJpaT
MH/IEKCa MHOXKECTBEHHON KOPPEIISALMU:

2
VXXX,

CkoppeKkTupoBaHHBINA K0I(DPHUIHEHT (MHIEKC) MHOKECTBEHHOM IETEPMUHAIIH COEPIKUT
MOTMPAaBKY Ha YUCIIO CTETeHeN CBOOOABI M paCCUUTHIBACTCS 10 hopMyIie:

5 n—1
R*=1-(1-R*) ——
n—-m-1-
TJI€ 7 — YMCII0 HAOIOICHU;, M — YUCIIO (haKTOPOB.

3HAYUMOCTh YPAaBHEHHS MHOKECTBEHHOM PErpecCHH B LIEJIOM OLCHMBACTCA C MOMOULIBIO
F-xpurepusa duiepa:

R’ n-m-1

1-R2 m

ngakm. =

Finasnonpenensercs npu 3aganaoM o (0,05; 0,01) u crenensx ceodoasl kI =m, k2 =n—m
— 1, (m — gucno mapameTpoB MpH (GAKTOPHBIX MEPEMEHHBIX B YPaBHEHHH MHOKECTBCHHOM
perpeccun).



YacTHbIi F-KpUTEpUA OIIEHUBAET CTATUCTUYECKYIO 3HAUMMOCTD ITPUCYTCTBUS KaXKI0T0 U3
¢axTopoB B ypaBHeHUHU. B 0bmiem Buze, A1 GakTOpOB YaCTHBINA F-KPUTEPHUl ONPEAETUTCS KaK:

2 2
_ Ryxl,...,xj,xm Ryxj,...,xj,l,xjﬂ,...,xm n—m-—1

F,

vacmx; 1—R2 1

VX geesX 5 X

Fonagn g wactHOTO F-KpUTEpHs ornpenensercs npy 3aJlaHHOM 0. M CTeneHsX cBoboabl k1 = 1, k2
=n—-m-—1.

Onenka 3HAYMMOCTH KOI()(PUIMEHTOB YHUCTON pPErpeccUd C TOMOUIBIO f-KPUTEPHS
Crpl0fIeHTa CBOAUTCS K BBIUYMCICHHUIO 3HAUCHHUS:

/ S —
gaxm. m

rae mp; —CpeqHss KBaJpaTuyHas omuOka KodpduuueHta perpeccuud bj, OHa MOXKET OBITh
oTIpeJieNieHa 10 cleayromeil popmye:
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VX1X5...X,, — MHOXECTBEHHBIH KO(P(DUIMEHT NETEPMHUHALIMN BCETO KOMILIEKca m (PakTopoB

R2
C PE3yIbTaTOM; ‘X ;X|..X, — KO3(Q(UIUEHT IeTepPMUHALIMU [JIs 3aBUCHMOCTH (DaKTOpa X; CO

BCEMH JPYTUMHU (PaKTOpPaMHU YpaBHEHHUSI MHOKECTBEHHON PErpeccuu.
tma6n OTIPEIETISICTCSI P 33JJAHHOM 0L U CTENIEHU CBOOOIBI k =n —m - 1.

3agaua

1. Paccuuraiite nuuHeiiHoro kodpQuIUeHTa MHOKECTBEHHOW KOPPEALUM U CIAETalTe
BBIBOJ] O TECHOTE CBSA3M PE3yJIbTATUBHOIO IIPU3HAKA CO BCEM HAOOPOM HCCIIENyEMbIX
(baxTopoB.

2. Paccuuraiite K0>()(UIMEHT MHOYKECTBEHHOM JETEPMUHALIMU M CAEIAWTE BBIBOJA 00
OLIEHKE KaueCcTBa IOCTPOEHHOMN MOJEIN.

3. Paccuuraiite Fpawm 1 CPABHUTE TIOTYyIEHHOE 3HAYEHHUE CO 3HAYEHUEM, PACCUNTAHHBIM
¢ momompio Gyuximn JIMHEUH. Omnpemenute Fren NPH 3aJaHHOM ypPOBHE
3Hauumoctu o = 0,05. CpaBHUTE MOJIy4E€HHbIE 3HAYECHUS Finaon U Fpaxm, clENalTE
BBIBOJI O CYILIECTBEHHOCTH CBSI3H.

4. Omnpenenute tpam ¥ traon IPU 3aJaHHOM ypoBHe 3HaumMmoctH o = 0,05 CpaBHuTe
IIOJIy4YEHHBIE 3HAYCHHUS U CIETIalTe BBIBOJ O CTATUCTUYECKOU 3HAYMMOCTH IIapaMeTPOB
perpeccum.

KoHTposbHbIE BOIPOCHI:

1. Uto noHuMaeTcs moj JIMHEHHON MHOYKECTBEHHOM perpeccuei?



2. Kakue 3agaum pemaroTcsi Ipy NOCTPOCHUU YPaBHEHHS PErpecCru?

3. Kakue TpeOoBaHMs MPEIbIBISIOTCS K (PakTOpaM, BKIIOYAEMBIM B YPaBHEHHUE perpeccuu?
4. Yto moHMMAETCs O] KOJUIMHEAPHOCTHIO U MYJIbTUKOJUTMHEAPHOCTHIO (haKTOpOB?

5. Kak npoBepsiercss HaIuue KOJJIMHEAPHOCTU U MYJIbTUKOJIJIMHEAPHOCTH?

6. Kakoii Bug umeeT cucreMa HOpMaJIbHbIX YPAaBHEHUI METO/1a HAMMEHBIIINX KBAJIPAaTOB B Clydae
JUHENHON perpeccun?

7. o kakoit popmyre BBIYUCISAETCS MHACKC MHOKECTBEHHON KOppEsn?

8. Kak BBIUMCIIAIOTCS MHAEKC MHOXKECTBEHHOH NETEPMUHALMU U CKOPPEKTUPOBAHHBIM MHAEKC
MHO>KE€CTBEHHOMU JIETEpMHUHALIUN?

9. Uto o3HauaeT HU3KOE 3HaYCHHE KO3 (PpuineHTa (MHIeKCa) MHOKECTBEHHOM KOppesuu?
10. Kak npoBepsieTcsi 3HaUMMOCTh YPaBHEHUS PETPECCHU U OTAEIBHBIX KO3 PuineHToB?

11. Kak cTposiTcs 4acTHbIE ypaBHEHHUS PErpeECCUn?

12. Kak BBIYHUCIIAIOTCS CPETHUE YACTHBIE KO UIIMESHTHI DIIACTUYHOCTHU?

13. Yto Takoe cTaHIapTU3UPOBAHHBIC IEPEMEHHbIE?

14. Kakoii BuJ IMEET ypaBHCHHUE TUHEHHON PErpeccuy B CTaHAAPTU3UPOBAHHOM MaciiTade?
15. Yro noHnmaeTcs moJi FOMOCKEIaCTUYHOCThIO?

16. Kak mpoBepsieTcsi runoTe3a 0 TOMOCKEAACTUYHOCTH PsAJIa OCTaTKOB?

MOCTPOEHUE PETPECCHOHHBIX MOJIEJIEM C ®PUKTUBHBIMHA
NEPEMEHHBIMHA

B perpeccroHHBIX MOJIENAX B KaueCTBE OOBSICHAIOIIUX NEPEMEHHBIX YaCTO MPUXOAUTCS
UCTIOJIB30BaTh HE TOJBKO KOJUYECTBEHHBIC (OIMpEeeNsieMble YUCIIEHHO), HO W Ka4YeCTBCHHBIC
nepeMeHHble. Hampumep, cmnpoc Ha Kakoe-nmubOo O5laro  MOXET —OINpeneNniTbess Kak
KOJMYCCTBEHHBIMU TEPEMEHHBIMU (II€HA JaHHOTO OJyiara), Tak M Ka4eCTBEHHBIMH (BKYCHI
notpeduteneii). KauecTBeHHbIe MOKa3aTeN B YUCICHHOM BUJIE MTPEJICTaBUTh HENb3s. Bo3HuKaer
npo0emMa OTpasKeHHsI B MOJICIIH BIIMSIHUS TAKUX TIEPEMEHHBIX Ha UCCIICAYEMYIO BEITHUNHY.

OObIYHO B MOAENSAX BIUSHHE KaueCTBEHHOTO (PaKTOpa BhIpaKaeTcsl B BUAC (PUKTUBHOM
(MCKYCCTBEHHOI) TEpeMEHHOW, KOTOpas OTpaKaeT JBa MPOTHBOIOJIOXKHBIX COCTOSIHUS
KayecTBeHHOTo (akropa. B 3TOM ciydyae (UKTHBHAs NEpeMEHHAas MOXKET BBIPAXXaThCs B
JTBOUYHOU popMme:

De 0, bakTop He IEHCTBYET;
1, axTop necTByerT.
[Mepemennass D Ha3bBaeTcs GukmusHou (UCKYCCMBEHHOU, O0B80UYHOU) NepeMeHHOU
(unouxamopom).
Perpeccuonnbie Moienu, CoiepIKalliye JIMIIb KaYeCTBEHHbIE 0O BACHSIONINE IIEPEMEHHBIE,
Ha3BIBAIOTCS MoOensimu oucnepcuonnoco anaiuza (ANOVA-Moaensmu).
Hanpumep, mycts Y — HayanbHast 3apaboTHast 1uiata.

Do 0, eci IpeTEHACHT HE UMEET BBICIIIEro 00pa30BaHus;

1, ecnu IpeTeHIeHT UMEET BhICIIEE 00pa30BaHUE.

Toraa 3aBUCUMOCTH MOKHO BBIPa3UTh MOJIENbBIO MTAPHONU PETPECCUU:



Y=8B,+D+¢

O4eBHUIHO,
MY |[D=0)=8,+y-0= /),
M |D=0)=py+y-1=py+7.

Kospoummenr By ompenenser CpemHIO HadadbHYI0 3apabOTHYIO IUIaTy IIpH
OTCYTCTBHHM BBHICIIETO oOOpa3oBaHus. KoddduimeHT ) yka3plBaeT, Ha KakKyl BEIUYHHY

OTJIMYAIOTCS CPEIHNAE HavaIbHbIC 3apa00THBIE TUIATHI IPH HAJTMYWHU U TIPU OTCYTCTBUU BBICIIETO
oOpazoBaHusi y mpereHneHTa. [IpoBepsisi CTAaTHYECKYIO 3HAYMMOCTh KodhdumueHnta ) ¢

MOMOILBIO  /-CTaTUCTUKH, JIMOO 3HAUYUMOCTh Ko3(d(duimeHTa aeTepMUHALH I wm  F-
CTaTHCTUKH, MO>KHO OTIPEICIIUTD, BIHMSIET WIN HET HAIWYHE BBICIIEro 00pa30BaHUs Ha HAYAJIbHYIO
3apabOoTHYIO IJIaTy.

Mopenu, B KOTOPBIX OOBSICHAIOIINE TEPEMEHHBIE HOCAT KaK KOJMYECTBEHHBIM, TaK H
KAUECTBEHHBIN XapaKTep, HAa3bIBAIOTCI Modensamu kosapuayuonnozo anarusza (ANCOVA-
MOJICIISIMH ).

CymiecTByeT HECKOJIBKO pa3HOBUIHOCTEN MO KOBapUAIMOHHOTO aHATTU3a.

1. Moaenn KOBApPHAIMOHHOIO AaHAJAM3a MNPH HAJIUYMH Y
(puKkTHBHOI NepeMeHHOM N1BYX aJbTEPHATHUB.

PaccmoTpuM mpocTeiiinyto MOAEIb ¢ OJHOW KOJWYECTBEHHOW M OJHOW KauyeCTBEHHOU

NEepPEMEHHBIMH, UMEIOIIYIO 1BA aJIbTEPHATUBHBIX COCTOSHUS:

Y=0,+Bx+)D+¢.

[TycTs, HAanpumep, Y — 3apaboTHAs 11aTa COTpyAHUKA PUPMBI, X — CTaX COTPYAHHKA, D —
IIOJI COTPYAHHUKA, T.€.

0, ecny COTpYAHUK-KEHIIIMHA;

1, eciiv COTpYAHUK-MY>KUHMHA.

Torna oxxumaeMoe 3HaueHHE 3apa0OTHOMN IUIATHI COTPYIHUKOB IPU X rofax TPYAOBOTO
cTaxa Oyzer:

MY |x,D=0)=p,+ px;
MY |x,D=1)= B+ fix+y=(By+7)+ pix

3apaboTHas TU1aTa B JaHHOM CJIydae SIBJIIeTCS JTMHEWHON (QYHKIMEH OT cTa)xa paboThl.

[lpu  cocraBiaeHnn Moxmened ¢  (QUKTHBHBIMH  TIEPEMEHHBIMH  HEOOXOIMMO
PYKOBOJICTBOBATHCS CICAYIOIIUM APAGUIOM MOOEIUPOBAHUs: €CIIA KauyeCTBEHHAs IepeMeHHas
UMeeT k aTbTEePHATUBHBIX 3HAYCHUH, TO MTPU MOJCIUPOBAHUU HCTONb3yeTcs (kK — 1) GUKTHUBHBIX
TMECPCMCHHBIX. Takum 06p3.30M, CCJIn MNEpCMCHHAA HMCECT J[JiBa AJbTCPHATUBHLIX 3HAYCHUA
(HampuMmep, ToJT), TO B MOJIETh MOKHO BBECTH TOJIBKO OJIHY (PMKTHUBHYIO TIEPEMEHHYIO.

Ecnu He cnenoBaTh JaHHOMY MIPaBUITY, TO MPU MOJISTHPOBAHUH UCCIIEIOBATEINb MOMA1aeT
B CUTYAIIHIO COBEPIICHHON MYJIbTUKOJIMHEAPHOCTH WIIH TaK HA3bIBAEMYIO JI08VUIKY (PUKMUBHOU
nepemMeHHOU.

3HaueHUe KayeCTBEHHON MEPEMEHHOM, A1 KoToporo npuHumaercs D = 0, Ha3bIBaeTCs
0a306blM WA CcpasHumenvhviM. BbIOOp 0a30BOro 3HA4YCHUS OOBIYHO JAUKTYETCS IEISIMU
UCCIICIOBaHMS, HO MOXET OBITh M TPOU3BOJIEHBIM.

Koaddumment ) B Moaenn mHOTIA HA3BIBACTCS OuheperyuanbHvim Ko3ppuyuenmom
€80000H020 UjleHAd, TaK KaK OH IOKA3bIBACT, HA KAaKyI0 BEIUYMHY OTIMYACTCS CBOOOIHBIN HYJICH



MOJIEJH TIPH 3HAYCHNU (PUKTHBHOW IEPEMEHHON, PAaBHOM €AMHUIIE, OT CBOOOTHOTO YJICHA MOJICIIH
npu 6a30BOM 3HaYCHUU (PUKTUBHON IEPEMEHHOM.

2. Moaenn KOBApPHAIMOHHOIO AaHAJAM3a MNPH HAJIUYMH Y
Ka4eCTBEHHbIX NepeMeHHbIX 0oJiee IBYX AJbTEPHATHUB.

PaccmoTrpum Mozenb ¢ JByMS OOBSCHSIOUIMMH IE€PEMEHHBIMH, OJHA U3 KOTOPBIX
KOJIMYECTBEHHAsl, a Jpyras — KauecTBeHHas. [Ipuuem kadecTBEHHas NEpeMEHHash UMEET TpHU
anbTepHaTUBBL. Hampumep, pacxobl Ha cofepkaHue pedeHKa MOTYT ObITh CBS3aHbI C JJOXOJ1aMU
JIOMOXO35IICTBa W BO3pacTOM peOeHKa: MOIIKOIbHBIN, MIIaIIIMA HIKOJIBHBIA M CTapLIUi
mKoNbHbIM. Tak Kak KauecTBeHHas MEpPeMEHHas HMEeT TPU ajbTepHATUBBI, TO MO 00ILIEMY
MPaBUIIy MOJEIUPOBAHMS HEOOXOAMMO HUCIOIB30BaTh ABE (UKTHUBHBIC MepeMeHHbIe. Takum
00pazoM, MOJICITb MOXET OBITH MPECTaBICHA B BU/IE:

Y=py+pix+nD +y,D; +¢,
rae Y — pacxofsl, x — 10XObl TOMOXO3SICTB.

D 0, eciy JOIIKOJIbHUK;
=
1, B IpOTHBOITIOIOAKHOM CiTyYae.

0, ecu JOMIKOJILHUK WA MIQAIIMHI IIKOJbHHUK;
2 1, B IpOTHBOIONIOXKHOM CITyYae.
O6pa3zyroTCs CIeNYIOIHE 3aBUCUMOCTH:

1. Cpennuii pacxoj Ha JOIIKOJIbHUKA!

MY |D,=0,D,=0)=f,+ px. (1)
2. Cpennuii pacxoj Ha MJIAIIEro MKOJbHUKA:

MY |Dy=1,D, =0)=(f, + 7))+ b (2)
3. Cpegnuii pacxoj Ha CTapIIero NKOJbHUKA:

M |Dy=1LD, =1)=(fy+71+7,)+fix 3)

3mecy Y1, Y2 — auddepeHIHATbHbIE CBOOOJIHBIE UYICHBL. ba30BBIM 3HAUYCHUEM
Ka4eCTBEHHOW TIEPEMEHHOW SIBISIETCS 3HAUCHHE <«IOUIKOJBHUK». llocie BBIYMCICHHS
kodduimenToB ypaBHeHUi perpeccuu (1) — (3) ompenensieTcss cTaTUCTUYECKash 3HAYUMOCTD
KO2(PUITMEHTOB Y1H Y2 HA OCHOBE OOBIYHOM /-CTATUCTUKH.

Ecnu koadduiimeHTs! Y1 U Y2 OKa3bIBAIOTCS CTATUCTUYECKH HE3HAUYMMBIMH, TO MOYXHO
cieNaTh BBIBOJ], YTO BO3pPACT peOeHKa HEe OKa3bIBAaeT BIMSIHUS HAa PACXO/bI 10 €r0 COAEPKaHUIO.

3. Perpeccusi ¢ 01HOH KOJIMYECTBEHHOM U IBYMSl Ka4eCTBEHHbIMU
nepeMeHHbIMH.
TexHuka GUKTUBHBIX TEPEMEHHBIX MOKET OBITh paCIIpOCTpaHEHa Ha MPOU3BOJIBLHOE YUCIIO
Ka4eCTBEHHBIX (pakTOpoB. PaccMOTpUM CHTyalnIo ¢ IBYMs KaUe€CTBEHHBIMH MTEPEMEHHBIMH.

[Tycte Y —3apaboTHas 1uiata COTPYAHUKOB (UPMBI, X — CTaXX paboOThl, D1 — HaIM4ue
BBICIIETO 00pa3oBaHus, Dy — IOJI COTPYAHUKA!



0, eciu COTpyAHUK-)KECHIINHA;

111, ecn COTPYAHUK-MYKUMHA.
0, €CJIN HET BBICHICTO 06p3.30BaHI/I}I;
2 1,8 IIPOTUBOIIOJIOKHOM CIIy4Yae.
Taxkum 00pa3oM, MOITYYUM CIEAYIOIIYIO MOACT:
Y =P+ bix+nD +y,D,+¢€.
U3 3101 MOAENHN BBIBOJATCS CIEAYIOIIUE PETPECCUOHHBIE MOENH:

1. Cpennsist 3apruiaTa >KEHIIHMHBI 0€3 BBICIIIETO 00pa30BaHUS:
M(Y|D, =0,D, =0)=f3, + x.

2. Cpennsis 3apIuiaTa >KEHIIHHBI C BBICIITIM 00pa30BaHUEM:
M |D,=0,D, =1)=(fy +7,) + pix.

3. Cpennsist 3apriiaTa y My»K4HUHbI 0€3 BBICIIETO 00pa30BaHuUsA:
M |D,=1D, =0)=(fy+7)+ b

4. Cpennsist 3aprijiaTa My>KYUHBI C BBICIITUM 00pa30BaHUEM:
M [D, =1, D, =1)=(fy+7+7,)+ Pix

OueBUIHO, UTO BCE PErPECCHH OTINYAIOTCS TOJIBKO CBOOOIHBIMU WieHamMu. JlanbHeiiee
OTIpe/ieIeHue CTaTUCTUYECKOH 3HAYMMOCTH KOX(PQHUIMEHTOB Y1 U Y2 IMO3BOJSET YOETUTHCH,
BIIUSIOT JIM 00pa30BaHUE | MMOJI COTPYIHUKA Ha €T0 3apa0O0THYIO IIJIaTy.

3agaua 1

Hccrenyercs 3aBUCHMOCTh MEXIy 3apabOTHOM IuiaToil pabouero 3a mecsrn y ($),
X - BO3pacToM paboyero (Jer) u GUKTUBHOU IepeMeHHOo# D — o pabouero.



Ne n/n |3apabGoTHasn Bospacr IToa,
miara 3a Mmecsiujpadouero x M/K
y (3) (s1eT)
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 XK
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. Heob6Xx0aMMO MOCTPOHUTH MOJEIb Y=by+bx+yD . (UKTHBHON TepeMeHHON D,

KOTOpasi IPUHUMAET JIBa 3Ha4eHHUs: | - eciu 1o pabodero My»ckoif; 0 - ecIt ot ;KeHCKUH.
2. IlpoBepHTh CTATHCTHYECKYIO 3HAYUMOCTh KOd(hurmenToB. Caenarh BHIBOIBI.
3apaua 2

Ha npennpusaruun ucnons3yiores ctanku Tpex pupm (A, B, C). Hccnenyercs HaieKHOCTD
ctankoB. [Ipy 3TOM y4uTBHIBAaETCS BO3pACT CTaHKa (X, MeC.) M BpeMsi Oe3aBapuifHOW pabOTHI 10
nocienHei nojaoMku (y, yac). Beibopka 3 40 cTaHKOB jJana pe3ynibTaThl, MPEICTABICHHBIC B
TabIuLe.

Ne Bospact Bpewms paGotsl  |Pupma -
U3MEpEeHNsl |[CTaHKa B  [CTaHKa 0e3 MPOU3BOANTEN
MecsIax |peMOHTa B yacax |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

Ouenute ypaBHEHHE perpeccuu 6e3 yueTra pa3iudus CTaHKOB Pa3HbIX GUPM.

O1eHuTh YpaBHEHHE PETPECCHU, YUUTHIBAIOIIEE pa3inyue kKauecTBa pazHbix ¢upm (F-
kputepuii  dumepa, t-xpurepuii CThIOACHTa, CKOPPEKTUPOBAHHBIA KOIPDUIIMECHT
JeTEPMUHALINN).

CpaBHUTE Ka4y€CTBO MOCTPOECHHBIX MOJIEIIEH.

[TocTpouTh KOPPENSAUOHHOE TIOJIE U HAHECTH Ha HETO Tpaduku QyHKIUH.

Cnenatb BBIBOJIBI O HEOOXOJMMOCTH HCIOJB30BaHUSI (PUKTUBHBIX MEPEMEHHBIX B 3TOM
ciyyae.

N —

nhkw

MMOCTPOEHUE MO/IEJIM HEJIUHEWMHOM APHOM PETPECCUH

Henunelinble perpeccuu OensaTCs Ha [Ba Kjlacca: PErpecCuu, HEJITUHENHbBIE OTHOCUTEIIBHO
BKJIIOYCHHBIX B aHAINW3 OOBSACHSIOMIMX TIEPEMEHHBIX, HO JIMHEWHBIE [0 OIECHHUBAEMBIM
napaMeTpam, U PerpecCUy, HEIMHENHBIE 110 OLIEHUBAEMBIM ITapaMeTpaM.

[Ipumeps! perpeccuii, HETMHEHHBIX O OOBACHSIOIIMM MEPEMEHHBIM, HO JIMHEHHBIX I10
OLICHMBAECMBIM IT1apaMETPaAM:

2 3 .
~ OJIMHOMBI pasHeIX creneneit Vy — @+ blx T b2x + b3x té;

=a+—+¢&
X .
IIpuMeps! perpeccuii, HETUHENHBIX 110 OLICHUBAEMbIM IIapAMETPAM:

— PaBHOCTOPOHHSS TUNIEpOOIa Vx

-crenennas Yy —a4°X &

X
- nokazatenpHas Yy — A b ¢ ;

a+bx

- sKcrioHeHnHampHas Vyx — € ¢ .

HaunGosiee yacTo MpuMEHSIIOTCS CASAYIOINE HETMHEWHBIE MOJIEITA PETPECCHIA:

b
L=a+—.

rUIepooIIbl — Y e

. 2
mapaGonsi — Vy = dt bx +cx ;
) —a-b
nokasarenbHOi Qyrkmmn Yy — 4 ;

_ b
crenenHoit pynkuuu — Vy = A Xy gp.



JlabGoparopHnasi padora Nel.
Buviuucnenue koa¢hghuyuenmos ypasneHus HeluHeluHou pecpeccuu

ITocTpoeHMIO HEIMHEHHBIX PETrPECCUOHHBIX MOJCIECH MNPEIUIECTBYET IIpoLeaypa
JMHEAPU3ALAN IEPEMEHHBIX.

Jluneapuzayus — (ot nart. linearis — JNWHEHHBINA), OMUH U3 METOIOB MPHOIMKEHHOTO
MPEACTABICHUS] 3aMKHYTBIX HEIMHEHHBIX CHUCTEM, IMPU KOTOPOM HCCIEJIOBAHHE HEIMHEHHOU
CHUCTEMBI 3aMEHSIETCS AHAJU30M JIMHEHHON CUCTEMBbI, B HEKOTOPOM CMBICIE 3KBHBAJICHTHOU
UCXONHOM. Merozsl JMHeapu3alud MMEIOT OIPAHUYCHHBIA XapakTep, T. €. SKBUBAJICHTHOCTb
HCXOJIHOM HEJTWHEHHON CHUCTEMbl M €€ JMHEHHOTO TPHOJMIKEHUS COXPAHSIETCS JUIIb IS
OTPAaHWYCHHBIX TPOCTPAHCTBEHHBIX WM BPEMEHHBIX MACIITA00B CHUCTEMBI, JMOO st
OTIpe/IeNIEHHBIX MPOIECCOB, MPUYEM, €CJIM CHUCTeMa MEePEeXOJUT C OJHOro pekuMa paboThl Ha
JIpYroM, TO CIeNyeT U3MEHUTh U €€ JIMHEApU3UPOBAHHYIO MOJeb. [IpuMmeHnss nuHeapusanuio,
MO’KHO BBISICHUTH MHOTHE KaueCTBEHHBIE U OCOOEHHO KOJIMYECTBEHHbIC CBOMCTBA HEIMHEHHOMN
CUCTEMBI.

JInsi HEeNMHEWHBIX ypaBHEHHM pErpeccuu, MPUBOJIMMBIX K JMHEWHBIM C IMOMOIIBIO
npeoOpaszoBanus (x, y) — (x’, '), cucTeMa HOPMaJIbHBIX YPaBHEHUN UMEET BUI:

na+b2x = Zy,
a) x+b» x* = X.
DI =Dy

B ITpeoOpa3oBaHHBIX IEPEMEHHBIX X, ).

Koaddumuent b npu hpakTopHOI IEPEMEHHOM X UMEET CIASAYIONIYI0O HHTEPIIPETAIIUIO: OH
MIOKa3bIBACT, Ha CKOJIBKO M3MEHHUTCS B CPEAHEM BEIMYMHA Y MPH M3MeHeHuu (akropa x Ha 1
€IMHUILY U3MEPEHHUSL.

b
T'unepbonuueckas pespeccust: Yy=a+ ; .
! —_— 1 . ' —
Jluneapusytomiee mpeoOpazoBaHue: X = ; YV =Y,

Torna
rna +b2% = Zy,

1 1 1
a2;+b2x—2 = Zy;

y 51
ale:y—le:l b:n xl Zx?y
n n x nzxz_(zx)z

a+bx
IKCNOHEHYUATIbHAS pe2pecCust: Yy =¢€



Jluneapmsyrommee npeobpa3zoBaHue: X = X,y = Iny.
1 1 ~ anlny—Zleny
@y 2y b b DREIOI0S

b
Cmenennas pynxyus: Vy =4 X

Jluneapusytoriee npeodpasoBanue: X = Inx; y =Ilny,

1 1 B nZ(lnx-lny)—Zlanlny
na= ;Zlny —;bZlnx, b= nz:(lrm)2 - (Zlnx)z

[lepexox k mapameTpy @ ypaBHEHUS CTETIEHHOW 3aBHCUMOCTH TPOHU3BOAT C IMOMOUIBIO
MOTEHIIUPOBAHHUS 110 PopMyIIE:

q = elna

Ioxazamenvuas gynkyus: Vy = a4° b* .

Jluneapusyrolee npeodpazosanue: X = x5y '=In Y.

oo lzlny —llnbzx b — an ‘Iny - Zleny
n n ’ ’”IZXZ - (Z’C)2

[Tepexon k mapameTpam ypaBHEHHS TMOKAa3aTEeIbHON 3aBUCUMOCTH (a, b) POU3BOASAT MO
bopmymnam:

a:elna; b=€lnb_

Jozapupmuueckas pynkyus: Yy = a =+ blnx

Jluneapusyioriee npeodpasoBanue: X = Inx;y =y,

1 1 - nZlnx-y—Zlany
4= ;ZY _;bZlnx’ b= nZ(lnx)2 —(Zlnx)2

3agaua
Jlna omnpeneneHus 3aBUCUMOCTH MEXAY poXxaaeMocTblo B Poccum (mepemeHHass y
u3MepsiemMasi B ThIC. YeJl.) U CpeaHell 3apab0oTHOM TutaTor (IepeMeHHas X, u3Mmepsemas B pyo.)
ObUIM TIPOBEIEHBI UCCIIEIOBAHUS, PE3YJIbTAThl KOTOPBIX MpeICTaBIeHbl B Tabnuue 1.

Tabmmma 1.
I'oner PoxxmaeMocTs B Cpenusis 3apaboTHas
TBIC. Yell. ) 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

J1st XapaKTepUCTUKU 3aBUCMOCTH  OT X pacCUUTaTh MapaMeTPhl CICAYIOUINX (PYHKIUI:



— PaBHOCTOPOHHEH TUIIEPOOJIHI;
- CTENeHHOH PyHKINH;
- TIOKa3aTeIbHOU (DYHKITHH.

Pemenne.
b
1. VYpaBHeHHE pPaBHOCTOPOHHEH  TUNEPOOIBI Yy=at ; JIMHEApU3YETCs
' 1 . U '
2. Jlng pacueTa HCIOIb3yeM JaHHbIC TaOIUIIhI 2.
I'oawl y ' ' '\2 2
X yex () Y
2014 886,9
2015 928,6
2016 998,1
2017 1050,6
2018 1074,3
2019 1036,9
Hroro
Cpenuee
3HAYEHHE
(o3
0_2

3Ha4yeHUs1 TapaMeTPOB PETPECCHH a U b paccUUThIBaeM 10 (hopMysIam:

b_yx'—;-x' _ —
O'j ca=y—b-x

3. 3anuiuTe NOJy4YEHHOE YPaBHEHUE PETPECCUU.
4. C nomouipb JTUHEAPU3YIOUUX MPeoOpa3oBaHUil OCTPOITEe ypaBHEHUE PETPECCHH IS
CTEMEHHOM M TIOKA3aTeIbHON ()YHKIIUM.

JlabopaTopnasi paGora Ne2.
Buviuucnenue unoexca xoppensyuu u cpeoHeil ouudKy annpokCcuMayuul

TecHOTY CBSI3M M3ydaeMbIX SIBICHUNM B HEIMHEWHBIX PETPECCUSAX OLICHUBACT MHAEKC
KOPPeJISIHH, KOTOPBII BBIYUCIISIETCS 110 PopMyIie:

> (-5
—eam = 1- . 0<p,, <1

D -»t

Cpeansisi ommdKka anmpoKCHUMAIMM - CPEIHEE OTKIOHEHHE PACUETHBIX 3HAYCHHH OT
(haKTHIeCKuX:




A=154 =15 00%.

1
n n y
JlonycTuMBIN Mpeies 3HaYeHU | A - e Gonee 8 - 10%.

3agaua

1. Paccuntarh HMHIEKC KOPpPEISIMM W  CPEAHIOID  ONIMOKY
anMpOKCUMAIUH [T HEIMHEHHBIX perpeccuii JIaboparopHoii Nel.
2. OnpenenuTh 0O KakOMy YPaBHEHUIO PErpeccMd MOJydeHa
HanOOJIbIIIas OLIEHKA TECHOTHI CBSA3H.
3. CpenaTb BBIBOJIBI.
JlabopaTopnasi paGora Ne3.

Oyenka 3Havyumocmu ypagneHus peepeccuu ¢ nomowvro F-kpumepus @uwepa

Z(ﬁ—ﬂz ,
_ pxy ‘n—m—l
Z(y » o 1-pp m

n—-m-1

F, Gakm. —

3agaua

Onpenenum F-xputepuil ®umiepa 118 ypaBHEHMM NApHON HEIMHENHHOW perpeccuu,
norydeHHbIX B JlabopaTopHoit pabote Nel.

Pemenue.

1. Paccumraiite Fpaxm M CPAaBHHUTE TMOJYYEHHOE 3HAYEHUE CO 3HAYCHUEM, ['ragn MpHU
3alaHHOM ypoBHe 3Haunmoctu o = 0,05.

2. Cnenaiite BBIBOJIBI O CYyLIECTBEHHOCTH CBSI3H.
JlabopaTopHasi paGora Ne4.
Pacuem cpeonux kosghguyuenmos snacmuunocmu

B sKOHOMHYECKHX HCCIEAOBAaHMAX IIMPOKOE MPUMEHEHHE HAXOAUT TaKOH MOKa3aTelb,
KaK CpeHUH KOA(PPHUIUEHT 37aCTUIHOCTH, BBIYUCISIEMBIH 110 popmyie:

Cpennanii  K0d3h(UIIUEHT >SITaCTUYHOCTH O mnokasblBaeT, Ha CKOIBKO IIPOLIEHTOB B
CPEIHEM I10 COBOKYITHOCTH U3MEHUTCS PE3YyJbTaT y OT CBOEU CPEIHEN BEIMYUHBI IPU U3MEHEHUU
dakropa x Ha 1 % OT CBOETo CpeHEro 3HAYCHUSI.

3agaua

[To rpynne npennpuAThii, NPOU3BOLAIIMX OJHOPOIHYIO IPOAYKIMIO, MU3BECTHO, KaK
3aBUCUT c€0ECTOMMOCTb €AMHUIIBI IPOAYKIMH Y OT (PaKTOPOB, IPUBEACHHBIX B Ta0II. 3.

Tabmuma 3.



[Tpusnak -¢akrop YpaBHEHHE TApHOHN perpeccuu Cpennee 3HaueHue

dakTopa
OObeM MpOM3BOACTBA, MIH . 58,74 X, = 2,64
pyo., X1 Yy, = 0,62 +—

X

OntoBass mena 3a 1 T )A} ~11,75- x21’6281 x, =1,503
SHEPTOHOCHUTEISI, MITH. PYO., *2
X2
Hons HpI/I6BIJII/I,OI/ISI>IMaeMOI/I 5 =14,.87-1,016% X, = 26,3
roCcyJaapcTBoM, %o, X3 "3

1. Onpenenuth ¢ MOMOUIbIO CpeTHUX KO UIMEHTOB 3JACTUUYHOCTU CUILY BIIHSIHHS
Ka)Ka0ro (hakTopa Ha pe3ysbTar.

2. PamxupoBaTh (PaKTOPHI 110 CUJIE BIUSHUSA.

Pemenne.
n 58,74
1. Jns ypaBHeHus paBHOCTOPOHHEH TumepOonbl Yx, = 0,62+ P
= o b x b
v x| a+b/x, ax +b-

2. Paccumnraiite cpenaue KodOPUITMEHTHI 37TaCTUMHOCTH JJISI CTEIIEHHOMN M MTOKa3aTeIbHOU
¢ynkunit (IIpunoxenue 4).

BPEMEHHBDIE PA/1bl

COBOKYITHOCTh YHOPSAOYEHHBIX BO BpPEMEHH HAONIONEHUN HEKOTOPOTO IMOKa3aTems
HA3bIBAIOT 8PEMEHHbIM PAOOM.

Psn wabmiomeHuii 3a 3HAUEHUSMHU OINPEACICHHOTO IOKAa3aress, YIOPSAOYCHHBIA B
3aBUCUMOCTH OT BO3PACTAIOIIMX WM yOBIBAIOIIMX 3HAYCHHWM JIPYroro MoKas3aTelssi, Ha3bIBaIOT
OUHAMUYECKUM PIAOOM, BDEMEHHBIM PIOOM, PIOOM OUHAMUKU.

OTnenbHbIe HAOMIOCHNUS BPEMEHHOTO PsiJia Ha3bIBAIOTCS YPOBHAMU STOTO PsIla.
JlabopaTopnasi paGora Nel
Buvisignenue anomanbHuIX yposHel 8peMeHHbIX pa00s

YpoBHU BpPEMEHHBIX PSIOB MOTYT WMETh aHOMaJbHBbIC 3HaueHUs. [losBIIeHWE TaKux
3HaUEHUH MOKET OBITh BEI3BAHO OIMIMOKaMu Iipu cOope, 3aIUCH WK Tiepeade HHPOPMAIUU — 3TO
OIMOKH TEXHUYECKOTO TMOPSIKA, WIH OMIMOKK TepBoro poxa. OqHaKo aHOMaJbHBIC 3HAYCHUS
MOTYT OTpa)kaTh pealibHbIC MPOIIECCHI, HAIIPUMEP CKAuOK JOJUIapa WM MaJeHue Kypca IEHHBIX
Oymar ¥ T.J1.; TAKHE aHOMAJIbHBIC 3HAYEHUSI OTHOCST K OIIMOKAaM BTOPOTO pOJia, OHH HE MOJIIekKAT
ycTpaHeHuto. [ BBISBICHUS aHOMAIIBHBIX YPOBHEH BPEMEHHBIX PSIIOB MOXXHO HCIIOJIb30BaTh
Mmemoo Upeuna.

IlycTh umeeTcs BpeMEHHOU psAI:

Vi :yl’y29""9yt""‘9yn, l‘:l,_n (1)



Metoa UpBuHa npeanonaracT HCIOIb30BaHUE CIIEYIONIEH (HOPMYJIBI:

A =

|yz _yt—1|

, t=Ln.
Oy

rne O, =\/y2—?2 .

PacuerHble 3HaueHnst A,,A;  CpaBHHUBAIOTCS C TAOIMYHBIMM 3HAUYCHHUSMH KPUTEPHS

UpBuna A, ; eciiv Kakoe-11ubo U3 HUX OKa3bIBAETCs 0OJIbIIE TAOIMYHOTO, TO COOTBETCTBYIOLIEE

3HaYeHHEe J; YPOBHS psla CUMTACTCS aHOMAJIbHBIM. 3HaUCHHs KpuTepus VMpBuHa Ui ypOBHA

saaunmoctu & = 0,05 MIPUBENICHBI B Ta0JIHIIC.

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

a

[locne BBIABICHHS aHOMAJbHBIX YPOBHEH HEOOXOIMMO ONpPEACTUTh NPUYUHBI HX
BO3HUKHOBeHHUA. Eciii OHM BBI3BaHBI OMIMOKAMHM TEXHHUYECKOIO MOPAJKA, TO OHU YCTPAHSIOTCS
au00 3aMEHOHl aHOMalbHBIX YPOBHEH COOTBETCTBYIOUIMMM 3HAUEHHSIMH 10 KPHUBOM,
amnMpPOKCUMHUPYIOIICH BPEeMEHHOU psifl, TMOO 3aMEHOW ypOBHEH CpelHel apudMeTHUIeCKOn ABYX
COCEHUX YPOBHEH psa.

OmmbKH, BO3HUKAIONIUE W3-32 BO3ACHCTBUSA (HAKTOPOB, HMEIOIMMX OOBEKTUBHBINA
XapakTep, YCTPAHEHUIO HE TIOJIekKAT.

3agaua

BpemenHoii psij 3agan B TabauuHON opme.

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. IIpoBepHThH HATMYHE AHOMATBHBIX 3HaueHuii Toukn [ =2, t =5, =10

~

2. YcTpaHUTh aHOMANIbHBIE YPOBHH, CUHMTas MPUYUHAMHU WX BO3HUKHOBEHHUS OLIUOKHU
MEPBOTO YPOBHSI.

JlabopaTopnast paGora Ne2
IIposepxa cunome3svl cyujecmeosanus meHOeHyuu

Ecimn Bo BPECMCHHOM  pAdy IPOABIACTCA  OJIUTCIIbHAd TCHACHIOHWA HU3MCHCHUA
OKOHOMHYECCKOI'0O ImoKa3areijisd, TO B 9TOM CIIy4dac roBopsAT, 4YTO UMECT MECTO mpeH().

[Tox TpeHIOM MOHUMAIOT U3MEHEHHE, OTIPECIIsIolIee 00IIee HAMPABICHHE PA3BUTHUS HIIH
OCHOBHYIO TCHJICHIIMIO BPEMEHHOTO psija.

Hpyrumu cioBamu, mpero (meroenyust) — 3TO YCTOMIHBOE, CHCTEMAaTHYECKOE U3MEHEHUE
3HAYCHUU BPCMCHHOT'O pAZida B TCUCHUC JOCTATOYHO JOJIT'Oro nNepuoaa.

[Ipy mpOrHO3MpPOBAaHMM BPEMEHHBIX PSIOB HEOOXOAMMO BBIICHHUTBH, CYLIECTBYET JIH
TEHJCHIMS BO BpDEMEHHOM Psly MIIM OHA OTCYTCTBYET.

Hns BpemenHoro psiga (1) paccMOTpU KPUTEPUH «BOCX00AWUX U HUCXOOAWUX» CEPUH,
COTJIACHO KOTOPOMY TEHJIEHIIUS OIPeEseTCs MO CIEAYIONIEMY aITOPUTMY.



1. Insa uccnenyemMoro BpPEMEHHOTO psila ONPENENseTCsl MOCIEA0BATENIbHOCTh 3HAKOB,
UCXOMS U3 YCIOBUMA:

+,ecau y,. —y, >0,

S T Vi — ¥, <O0. (2).

[Ipu sTOM ecnu mocneayroniee HaAOMIOACHUE PABHO MPEIBITYIEMY, TO YUUTHIBACTCS TOJIBKO OTHO
HaOJIFOJEHHE.

2. TlopcuutsiBaetcs umcio cepuit O(1) . Tlox cepuei MOHMMAETCS MOCIEN0BATETLHOCTD
HOJPSZ PACIIONI0KEHHBIX IIIIIOCOB U MUHYCOB, IPUYEM OJIHMH IUTFOC MM MUHYC CUYUTACTCSA CEPUCH.

3. Onpenemnsiercs MPOTKEHHOCTh CAMOiT ITHHHOM cepri max (1) .

4. To Tabnwuiie, MpUBEACHHON HIKE, HAXOIUTCS 3HAYCHUE [(n).

JuHa psga, n n<26 26 <n <153 153<n <170
3navenue [(n) 5 6 7

5. Ecnu mapymaercs XxoTs OBl OIHO M3 CIEAYIONIMX HEPAaBEHCTB, TO THUIIOTE3a 00
OTCYTCTBHM TPEH/IA OTBEPraeTcs ¢ JOBEPUTENIBHOM BeposTHOCTHIO 0,95:

1 16n—29
v(n)>|=-2n-1)-196- | ——— |,
(m)>]3-(2n=1) %

Lnax () < 1(n).
KBanparnbie ckoOKHM HEpaBEeHCTBA 03HAYAIOT 1IEJTyI0 YacTh YHCIA.

3agaua

Jlana nuHaMKKa €XeKBapTaJbHOTO BHIMYCKA MPOIYKIMH (PUPMBI B JIEH. €]l. C TIOMOIIbIO
KPUTEPUS «BOCXOOAUUX U HUCXOOAWUX» CEPUNA CIETaTh BBIBOJ O MPUCYTCTBUU WM OTCYTCTBUU
TpeHa. JloBepuTenbHyI0 BEpOSATHOCTh MPUHATH paBHOM (,95.

0 4 6 5 7 6 0 7 5 6 0 4 9 1
Pemenmne.

1. IoGaBbTe B TaOIUILY TOTIOJHUTEIBHYIO CTPOKY 5,~ JUIA 3allMCHU ITOCIIEN0BATENIbHOCTH
3HAKOB, JJIS ONPEACIICHUs KOTOPOH UCTIONB3YiTe hopmyry (2).

2. TloncuuTaiite uncio cepuit V(1) , IPOTSHKEHHOCTH CaMoi THHHOM cepri [ max (1) n

onpenemure /() no Tabmmre.

3. 3anuImTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BBIMOJIHEHHE.

4. Cnenalite BBIBOJI.

JlaGoparopHasi padora Ne3



Buruucnenue ocnosnvix noxazameneii OUHAMUKU

I[JI}I KOJUYECTBEHHOM OLICHKH JUHAMMKH 3KOHOMHYECKHX mponecCcoB MPUMCHSAIOT TAKUC
CTaTUCTHYCCKHE IIOKa3aTcIu, KakK abcontomuvie npupocmaul, memnsvl pocma u npupocmada. Onn
noapa3aAcIsItOTCA Ha yenHole, bazucHvie u cpe()Hue.

Ecnu cpaBHeHUEe ypOBHEN BPEMEHHOTO Psiia OCYILECTBISECTCA C OJHUM U TEM K€ YPOBHEM,
IPUHATBIM 3a 0a3y, TO OKa3aTeI Ha3bIBatOTCA OasucHbimuy. ECn cpaBHEHHE OCYILIECTBIISETCS €
nepeMeHHOI 0a30ii, MprueM Kakblid MOCIeIYIOIUN YPOBEHb CPAaBHUBACTCS C MPEIBIAYIIIUM, TO
BBIUMCJICHHBIE TIOKA3ATEIIN HA3bIBAIOTCS YenHbIMU.

@opMmynbl A BBIYMCIEHHUS LEMHbIX, 0a3MCHBIX M CPEIHUX aOCOIIOTHBIX MPHUPOCTOB,
TEMIIOB POCTa M TEMIIOB IpupocTa naHbl B Tadbmuie (1). B ¢opmynax npuHATE 0003HAUCHHUS:

Y =V1sYV2sees Viseees VYV — ypOBHM BPEMEHHOTO Dsifia, 7 — JUIMHA psiga, Vs — ypOBEHb
BPEMEHHOTO PsJia, IPUHATHIN 3a 6a3y /i CpaBHEHMS.

O06o03Ha4 AOCOIOTHBII Temn pocra Temn
eHHne MpHpOCT npupocTa
< — _ o
Hemioi Ay, =y, =) T, = Yt 100 K, =T,-100
Vi1
Ba3ucHbI AVe =7V, — K, =Ts, —10
i Ve = Ve =) T, ~ Yt 100 st = Lot
Vs
Cpennnii — — — K, =T —1009
Ayt=M T =ng22 .10 ot
n—1 V1

Onucanue AWHAMHKU psada CpCAHUM MNPUPOCTOM COOTBCTCTBYCT €ro NpcACTABICHUIO B
BHJIE NPAMOM, MPOXOASIICH yepe3 IBe KpaliHUe TOYKH. [[1s mosydeHust mporHo3HOro 3HaYEHUs
Ha OAWH HIar BHOEpCO AOCTATOYHO K MOCICAHEMY Ha6JIIOI[eHI/IIO I[OGaBI/ITB 3HAYCHHUC CPCIAHCLTO
a0COJIFOTHOTO MPUPOCTA:

Vol =Va tAY ., (3)

rae )V, — 3Ha4CHHE TOoKa3aTelld B 7 TOYKE BPEMEHHOTO psija, ;4] — MPOTHO3HOE 3HAYCHHE

nokazarens B touke 1 +1, Ay _ snauenne CPEIHETO MPUPOCTa BPEMEHHOTO PsJia.

[Tomyyenue nmporHo3Horo 3HadeHus1 Mo ¢opmyne (3) KOPPEKTHO, €Clu JAMHAMHUKA psaa
Onmu3ka K JuHelHHOW. Ha Takoil paBHOMEpHBIM XapakTep IMHAMHUKH YKa3bIBalOT MPUMEPHO
OJIMHAKOBBIE 1IETTHbIE A0COIOTHBIE TPUPOCTHI.

Hcnonp3oBaHue cpeAHero Temma pocTa (CpeJHero Temma MpUpOocTa) AJs OMUCAHUS
AUHAMHUKU DPA3BUTUA pdaaa COOTBCTCTBYCT €ro IMpCACTaBJICHHIO B BHU/C MOKAa3aTeIIbHOU WU
SKCIOHEHIIMAIBbHON KpPHUBOHM, MPOBEICHHOW 4Yepe3 [IB€ KpallHUE TOYKH, M XapaKTepHO IS
nmponeccoB, HU3MCHCHUC IUHAMHUKH KOTOPBIX IMPOUCXOAUT C IMOCTOSAHHBIM TCMIIOM POCTA.
[Tporuno3Hoe 3Ha4eHKEe HA OJUH IlIar BIEpe]] Onpeneisercs no popmyie:

j>n+1 :ynT

HenmocraTkoM MPOTHO3MPOBAHMS C HWCIOIB30BAHUEM CPEIHETO MPHUPOCTAa M CPETHETO
TEMIIA pOCTa ABJIACTCA TO, YTO OHU YYHUTHIBAIOT HavaJbHBIM U KOHCYHBIN YPOBHHU pslia, UCKIIIOYast



BJIUSIHUE TPOMEXKYTOUHBIX YpOBHEW. TeM He MeHee, OHM MCHOJIb3YIOTCA KaK MNPOCTEHIIHeE,
npUOJIMKEHHBIE CIIOCOOBI IPOTHO3UPOBAHUS.

3agaua.

ExxexBapranbHas auHamuka (oHma 3apabOTHOM IaThl paOOTHUKOB (PUPMBI B JICH. €.
IpeJICTaBICHA B TaOIUIIE.

1

2

3

4

5

89
46,00

89
81,50

90
24,10

90
63,15

91
05,75

OO0ocHOBaTh TPABOMEPHOCTH HCIOJIB30BAHUE CPEAHETO MPUPOCTA MJST ONPEACTICHUS
MIPOTHO3HOTO 3HaUYCeHM (POH/IA 3apabOTHOM IIIaThl B 6-M KBapTale.

3amaua.

W3meHeHne exxekBapTaabHON TMHAMHUKH (OHJIA 3apabOTHOM MIaThl paOOTHUKOB (HUPMBI
MIPOUCXOAMIIO TPUMEPHO C TIOCTOSTHHBIM TEMITOM POCTa B TeUeHUE 5 kBapTanoB. ®oH 3apaboTHOM
maThl B 1-kBaprane cocrabisut 9523,08 neH. en., a B 5-M kBaprane — 9693,13 nen. en.

Omnpenenutb nporHo3 (oHma 3apaboTHOM TUIaThl paOOTHUKOB (UPMBI B 6-M KBapTase,
UCTIONB3Ysl CPEIHUM TEMIT poCTa.

JlabopaTopnas Ned
Cenascueanue 8pemMeHHbIX PAO0S

[IpenBapuTenbHblil aHAIN3 BPEMEHHBIX PsAI0B SKOHOMMUYECKUX IT0OKA3aTeNIeH 3aKIF04acTCs
B BBIBICHUM aHOMAJIbHBIX 3HAYCHWM YPOBHEH psfa, KOTOPBIE HE COOTBETCTBYIOT pEalbHBIM
BO3MOKHOCTSIM pPacCMaTpUBacMOM SKOHOMHUUYECKONW CUCTEMBI, a TAK)KE B ONPEICICHUN HAIUYUS
TpEeHA.

Haubonee pacnpocTpaHEeHHBIM NPUEMOM [UIS YCTPAaHEHHMS AaHOMAJbHBIX 3HAYECHUH
IIOKa3aTeNned U OTCYTCTBUS TEHICHIIMHM BPEMEHHOTO DA SIBISACTCS C2AdNCUBAHUE 8PEMEHHO20
paoa. 1lpu 3TOM IPOU3BOIUTCS 3aMeHa (PAKTUYECKHX YPOBHEH BPEMEHHOTO psiia PacUETHBIMHU,
YTO crnocoOcTByeT Oojiee YETKOMY MpOSIBICHUIO TEHAECHUMM psajga. CKonb3siuue cpegHue
MO3BOJISIIOT CIVIAJANTH CIydaiiHbIe U IepUOIUYECcKUe KoJeOaHUsI BPEMEHHOTO psia.

Haubonee pacmnpocTpaneHHONH NpOLEAYPOl CrIaXUBAaHUS SBISETCS METON MpOCHOLl
ckonvsaujeli cpeoreti. CHauana Juisi BpeMEHHOTO psifia OIpeieNsieTcss MHTepBall CriakKuBaHus (g).
Ecnu HeoOXomuMoO CriaaauTh MeNKHe KoyiebaHus, TO HWHTEpPBAI CrIaXWBaHUS OepyT IO
BO3MOKHOCTH OOJBIIMM, €CIH HYXXHO COXPaHHTh 0oJjiee MeNKHhe KojeOaHus, TO HHTEpBaII
CriIa)XKMBaHUs yMEHbIIAOT. JJ1s1 IepBbIX (g) ypOBHEN BPEMEHHOTO psifia BBIYUCIISAETCS UX CPEAHEE
apudmeTnyeckoe 3HaYeHUE. ITO OYyJeT CriakeHHOe 3Hau€HUE YPOBHS pAla, HAXOISIIErocs B
MHTEPBAJIE CIVIAKUBAHUA. 3aTEM MHTEPBAJ CIIQKUBAHUS CIBUrAeTCsS HA OJUH YPOBEHb BIIPABO,
MOBTOPSIETCSI BBIUMCICHUE CpelaHer apudmeTudeckoit u T.1. B pesynpTare TakoW mporemypsbl
HOJYYUM PSAJ CIIIQXKEHHBIX 3HAYCHUH, NPU 3TOM B 3aBUCHMOCTH OT (g) MEpBbIE U NOCIECTHHE
YPOBHU TEPSIOTCA.

JnuHy wHTEepBasia criakuBaHus (g) ynoOHO OpaTh B BHJIE HEYETHOTO YHCIIA, B ITOM
cllyyae pacyeTHOE 3HAUYEHHUE CKOJIB3AIIeH cpeiHel OyaeT MPUXOAUTHCS Ha CPEJIHUN MHTEepBall

pana.



Hanpuwmep, 115 untepBana g = 3 criiaxeHHbIE YPOBHHU PACCUUTHIBAIOTCS O hopmyie:

)A’t =Yty tym)/3.

Yr1oObl HE MOTEPATH HEPBBI M TMOCIECIHWN YPOBHHU pPsiia, MX MOKHO BBIYHCIHUTDH IO
dopmynam napabonuYecKoro HHTEPIOIUPOBAHUS:

1=y +2y, —y3)/6,
Vu =Yy 2y, +5y,)/6.

Meroz poCTON CKOIB3SIIEH CPEIHEN JACT XOPOLIUE PE3YIIbTaThl B IMHAMUYECKUX PAIax
C TMHEWHOW TEeHAEHIIUEH pa3BUTHSI.

Jnst pAOB C HEIWHEWHOW TEHACHIIMEH pa3BUTHUA HEOOXOAMMO MPUMEHSATh METOJ]
836CUIEHHOU CKOb3AWel cpeOdHell. DTOT METOJ OTIIMYAeTCs OT METOAA MPOCTON CKOJB3SIICH
CpelHEW TeM, YTO YPOBHH, BXOJSIIME B MHTEPBAI CIVIAKUBAHUS, CYMMHUPYIOTCA C Pa3HBIMU
BecamH. JJ1si MOTMHOMOB 2-T0 U 3-T0 MOPSAIKOB MO S-UJIEHHOM B3BEIICHHON CKOJIB3SIIEN CpeIHen
LHEHTpaJIbHOE 3HaYCHHE Onpeensercs no Gpopmyse:

)A/t =1/35-(3y,, +12y, 1 +17y, +12y,.1 = 3y,,5).

BecoBbie k03(ppUIIMEHTH TIPU CTIIKUBAHWKM 110 TOJWHOMAaM 2-TO U 3-TO TOPSIKOB B
3aBUCUMOCTHU OT JJIMHBI MHTCPBAJIa CrIIa’)KUBAHUA IPCACTABJICHBI B TaG.HI/II_Ie.

JJInHa HHTEepBaJia CriIaKMBAHUS BecoBoii ko3 punueHt
5 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BrbipaBHMBaHME  BpPEMEHHBIX  pAJOB  MOXET  OBITh  MPOMU3BEACHO  METOJIOM
9KCNOHEHYUanbHo2o cenaxcueanus. CyTb MeTOJa 3aKildaeTcs B TOM, YTO B IpOLENype
HAXO0X/ICHUS CTJIA)KEHHOT'O YPOBHSI HCIIOJIb3YIOTCS 3HAUEHUS TOJIBKO MPEAIIECTBYIOMUX YPOBHEN
PSAIOB, B3ATHIE C OINPEACICHHBIM BECOM, MPUYEM BEC HAOIIOEHUS YMEHBIIACTCS IO Mepe
ylaJeHusl ero OT MOMEHTa BPEMEHH, JIJIsl KOTOPOTO OMPEeNIeTCs CriakeHHOe 3HaYeHHE YPOBHS

psana. Ecnu st mexotHOro BpeMeHHOTO psijia Vi = Vis V2 seeees Viseerss Vy  COOTBETCTBYIOIIHE

CTJIAKEHHBIE 3HAYCHUS YPOBHEH 0003HAYUTH St , e t=1n | 10 sKCrOHEHIMATBHOE
CTJIAKMBAaHKE MPOU3BOIUTCS 110 PEKYPPEHTHOMY COOTHOIICHHUIO:

S;=a-y,+(1-a)-§,4,

r7e o — napameTp criiakuaHus, npuyem 0 1, BenmmumHa (1- o) Ha3bIBaeTcs kodhpureHToMm
JVICKOHTHPOBAHHS.

Hcnonp3yst peKyppeHTHOE COOTHOILIEHUE [UIsl BCEX YPOBHEH pPsiia, HAUYMHAs C IEPBOrO U
KOHYasi MOMEHTOM YPOBHS £, MOKHO IIOJIyYUTh, YTO SKCIIOHEHIIUAJIbHAS CPEHSAs, T.€. CIIIaXKEHHOE
JaHHBIM METOAOM 3HA4€HHE YPOBHS Dsia, SBISCTCA B3BEIICHHOM CpENHEH  BCEX
IIPEALIECTBYIOIIUX YPOBHEMU:

S, =a) (1-a) -y +(1-a)' S,

O6I>I‘-IHO AJid BPCMCHHBIX PAAOB B DKOHOMHUYCCKHUX BCJIIMYMHAX BCIIMYUHY MMapaMeTpa
CriIaKMBaHMs BbIOMparoT B mHTEpBasie ot 0,1 mo 0,3.



HavanpHblil napametp Sy MIPUHUMAIOT PaBHBIM 3HAYEHUIO MEPBOTO YPOBHS psla WU
PaBHBIM cpeiHel apupMeTHIecKOi HECKOIBKHX IMEPBBIX WICHOB psia, HAIPUMEDP:

S, :y1+J’3’2+J’3-

3agaua
[To maHHBIM TUHAMUKHU yposkaitHOCTH 3a 10 JieT, MpUBEIEHHBIM B TA0JIUIIE, PACCUUTATH:

- 3-, 5-eTHUE CKOJB3SIINE CPEAHUE TIPOCTHIE;
— 5-JeTHHE CKOJB3SIINE CPE/IHNE B3BEILICHHBIE;
— CPaBHUTL PE3YJIBTATHL PACUETOB.

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
- TIOCTpoMTe TpaduKHU psia TMHAMHUKH U TPEHIOB JTUHEHHON (QUIBTPALIIH.
3amaua

~

B Tabnuue mnpuBeneHbl NaHHbIE YHMCICHHOCTH MIpernojaBaTeNiell BBICIIUX Y4eOHBIX
3aBeneHnid P® (Teic. WenoBek) mo rojaaMm. [Ipow3BecTH cCriakMBaHHWE BPEMEHHOTO psiga C
MCIIOJIb30BAaHUEM HKCIIOHEHIIUAIBHOM CpETHEN, MPUHSB MapaMeTp CriiaKuBaHUS a=0,1u
a = 0,3. Tlo pe3ynbraram pacyeToB ONPEAECIUTh, KAKON U3 CTIIAXKEHHBIX BPEMEHHBIX PSI0B HOCUT
OoJiee TIIaIKKil XapakTep.

Too | 1992 1993 1994 1995 1996 1997 1998 1999
ye | 233,55 | 2399 | 2398 | 261,9 | 261,8 | 268,7 | 260,7 | 298,6

JlabopaTopnas Ne5
Buwibop naunyuwezo euoa mpenoa c nomowwito Excel

s onpeneneHus mapaMeTpoB JIMHEHHOIO TPeHJa 110 METOAY HAaWMEHBIIMX KBaJIpaToB
UCTIONB3yeTCs craructudeckas ¢yakuust JIMHEWH, s onpeneieHus SKCIOHEHIIMAIBHOTO

tpenna JIIPDIIPUEJI. B kadecTBe He3aBUCHMOI1 TlepeMeHHOM BeIcTymaeT Bpems [ = 1,7

B Excel nunus tpena MoxkeT ObITh 100aBjIeHa B JUAarpaMMy ¢ 00J1acTSMH THCTOTPaMMBbl
win B rpaduk. i 3Toro HeoOX0AUMO:

— BBIICTIUTH 00JIaCTh TUArpaMMbl; B TJIABHOM MEHIO BBIOpaTh [Juacpamma—/Jobasums aunuio
mpenoa;

— B MMOSIBUBIIEMCS THAJIOTOBOM OKHE JIunusi mpernda BbIOpaTh BHI JIMHUU TPEHIA W 33]aTh
COOTBETCTBYIOIIME MapaMeTpbl. JIJis MOJMHOMHAIBLHOTO TpPEHAAa HEOOXOAMMO 3alaTh
CTEMCHB aMPOKCHMHUPYIOIIETO MOJHMHOMA.

B kadecTBe JOMOJHUTEIBHON HHGOPMAIIMY HA TUArPaAMME MOKHO OTOOPa3HUTh YpaBHECHHUE
perpeccun ¥ 3HAYCHUE CPEAHEKBAAPATUYECKOTO OTKIOHCHHS, YCTAHOBHB COOTBETCTBYIOIINE
¢naxku Ha 3aknaake Ilapamempsi TUATOTOBOTO OKHA JIuHus mpeHoa.

3agaua

Jlunamuka Bbimycka npoaykuuu OUHASHANM XapakTepusyeTcs JaHHBIMU (MJIH. JTOJII.),
MPEJICTABICHHBIMU B TaOIHIIE.

Tox Bbinyck Tox Bbinmyck
NPOAYKIIUHA NPOAYKIIUM




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

[\ I

IIpoBecTu pacueT napamMeTpoB JIMHEHHOTO U SKCIIOHEHIIMAIBHOTO TPEHI0B.

. TloctpouTts rpaduku psiga AMHAMHUKA U TPEH/IOB.

. BoiOparp Hawnyummii BUA TpeHIa HAa OCHOBAaHUHM TIpaUUYEcKOro H300paKeHUs U
3Ha4YCHHS KOAPUIIMECHTA JeTEPMUHAIUH.



[Tpunoxenue 2

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHUs POMEKYTOYHOM aTTeCTAIMHU

a) Ilnannpyembie pe3yabTaTbl 00y4eHHsI M OLICHOYHbIE CPeACTBA VIS IPOBeIeHUs MPOMEKYTOYHON aATTeCTAlluM:

Kon HNuauxkarop
HHAUKAT AOCTHKEHUS OueHovHbIe cpeaCcTBa
opa KOMIIETeHIH U
OIIK-2: Cnioco0eH NpuMeHSATh NPOJABUHYTHIe HHCTPYMEHTAJbHbIC METOAbl IKOHOMHUYECKOI0 AHAJIM3A B IPUKJIATHBIX M (M1H) PyHIaMEHTAIbHbBIX
HCCJICIOBAHMUSAX S}
OIIK-2.1 Ilepeyenb TeopeTHYECKUX BONPOCOB K 3a4eTy:
1. Ha kaxoMm caliTe MOXXHO HAWTH HH(MOPMALIHMIO TSI MOACIMPOBAHMS 1IEHbI (PUHAHCOBBIX aKTHBOB
2 Kaxkwne Tpe6OBaHI/I}I MNPCABABIAIOTCA K (baKTOpaM, BKJIFOYaCMbIM B YPABHCHHC perpeccmxl?
3 Yro Takoe BBI60pO‘lH0€ HCCIICIOBAaHUEC
4. Yto moHUMAETCS MO TMHEHHON MHOKECTBEHHOM perpeccueii?
Pa6oTaer c 5. YeM oTiMYAIOTCS CTaHAAPTHU30BaHHBIC KOA(D(UIIMEHTHI perpeccuu OT KO3(hGHUIIUCHTOB B €CTECTBEHHOM Buje?
6. Uto nmokaswIBacT OTpHULIATCIILHOC 3HAUCHHUC KO3(1)(1)I/ILII/ICHT8, 3JIACTHYHOCTH?
HallMOHATBHBIMHU ul,
8
9

MEXIYHApOAHBIMA Oa3zaMu
JAHHBIX C IOCJIBKO IIOHUCKA
HE0OX0oauMON UH(PpOPMAITUH
00 SKOHOMMYECKHUX
SIBIICHUSX M TIPOIIeccax

YeM oTnH9aroTCs YaCTHBINA M 00mMi kputepun Oumepa?
. Yro moHMMaeTcs moJ KOJUTMHEAPHOCTHIO ¥ MYJIbTHKOJUIMHEAPHOCTHIO (haKTOPOB?
. Kak mpoBepsieTcst HaJlnure KOJUIMHEAPHOCTU U MYJbTUKOJTTUHEAPHOCTH?

IIpakTuyeckue 3aaHus

[To manHbIM caiiTa gks.ru 0TOOpaTh MPU3HAKHU. XapPAKTEPU3YIOIINE COIUATBHO -SKOHOMHYECKOE TOJI0KEHUE PETHOHOB
P® ITo ucxomHbIM TaHHBIM MTOCTPOUTH TOJI€ KOppessiiiuu  [1oMroH 9acToT U TUCTOrpaMmy HanauTe Kodduiuenra
KOppCJsinuu . OL[GHI/ITI: pacpecaciiCHUC ..CI[eHaTB PacuCT OCHOBHBIX YUCJIOBBIC XaPAKTCPUCTHUKHU I10 PC3yJIbTaTaM
BBIOOPKU: BEIOOPOYHOE CpeAHee, AUCTIEPCHs], CPEAHEE KBAAPATHUECKOE OTKJIOHEHHE

OIIK- OIIK-2.2:  O6pabareiBaer | [IepeuyeHb TeopeTHYECKHX BONPOCOB K 3a4eTy:

2.2: uH(}OpPMAIIHIO 00 [ 1 Ilepeuncnure Bce BUABI MOJENEH, HENMMHEHHBIX OTHOCHUTEIBHO: a) BKIIOYAEMBIX MEPEMEHHBIX; 0) OIICHHBAEMBIX
SKOHOMMYECKHUX SIBJIICHUSX U | TApaMETPOB.
npoiieccax, omnpenenser | 2 Kak mpoBoauTcst mog0oop TuHeapu3yIoIero npeodpazoBanus Ak BHYTPEHHE HETMHEHHBIX MOJIEIeH?
CBS3M M  3aBUCHUMOCTH |3 HazoBuTe mnokaszarenn KOppessiiuM, HCIONb3yeMble NpPU HETWHEHHBIX COOTHOILIEHHUSX paccMaTpUBAEMBbIX
MEXIY 3JI€MEHTaMU | IPU3HAKOB.
nHpopmaruu, 4 Kakwue 3amauu pemaroTcst py NOCTPOEHUH YpaBHEHUS perpeccuu’?




Kon HNuauxkarop
HHAUKAT AOCTHKEHUS OueHovHbIe cpeaCcTBa
opa KOMIIETeHIH U
dbopmynupyer 5 . Kaxoit Bua umeeT cucreMa HOpMajabHbIX YPaBHEHUM METO/1a HAMMEHBIIUX KBaIPATOB B CIIy4yae JTUHEHHON
000CHOBaHHBIN BBIBOJI perpeccun?
6. ITo kako#t (popmyIie BEIYUCIAETCS WHAECKC MHOYKECTBEHHOM KOPPEsAIu?
7. Kak BBIUMCISIIOTCS MHIAEKC MHOXECTBEHHOM NETEPMHUHALIMM M CKOPPEKTHUPOBAHHBIN MHIEKC MHOXXECTBEHHOM
neTepMuHanuu’?
8. Kak npoBepsieTcs 3HAaUUMOCTb YpaBHEHUS PETPECCUH U OTEIbHBIX K03 (PUIIEHTOB
I[IpakTuyeckue 3axaHus
[To nanHbIM caiiTa gks.ru 0TOOpaTh MPU3HAKHU. XapAKTEPU3YIOLIUE COLUATBHO =3KOHOMHUYECKOE MOJIOKEHHE
peruonoB P®. [IpoBeputh HX Ha HOPMAJIBHOCTb. . HaliTu ypaBHEHHE perpeccuu y = a + bx MeToJoM HauMEHBIINX
KkBazapaToB. . [locTpouTs rpaduk: UCXOIHBIE TOUKH U ypaBHEHHUE perpeccuu. JlaTh uHTepnperanuo ko3pPpuireHtron
YpaBHEHUSI.
OIIK- Bnaneer  coBpeMenHbimu | [lepedyeHb BONPOCOB 1Jis1 MOATOTOBKH K 3a4eTy
2.3: METOAAMHU YKOHOMUYECKOIO Kakue TpeboBaHus NpenbsIBIAIOTCA K (hakTOpaM, BKIIOYaeMbIM B ypaBHEHUE perpeccun’?

aHalu3a, CTATUCTHKU
SKOHOMETPHUKHU

u
hilas: |

pElIeHUs TEOPETHUYECKUX H

MPUKIaAHBIX 3a70a4

UYro Takoe BHIOOPOYHOE UCCIIEJOBAHHE

Uto noHuMaercs 1o JIMHEWHONW MHOKECTBEHHOM perpeccueii?

Uewm oTnuvaroTcs cTaHaapTU30BaHHBIE KO PHUITUEHTHI perpeccun OT KO3h(UIIMEHTOB B €CTECTBEHHOM BUIE?

Uro noka3bIBaeT OTpUIIATEIbHOE 3HaYCHHE KO (DUIIMEHTA TaCTHIYHOCTH?

Uem oTauvaroTCs YaCTHBIN U 001uil kpuTepun dumepa?

UTo noHMMaeTCs O] KOJUTMHEAPHOCTHIO U MYJIbTUKOJUIMHEAPHOCTHIO (haKTOPOB?

KaK MPOBEPSIETCS HATMUKME KOJUIMHEAPHOCTH U MYJIbTUKOJUIMHEAPHOCTHU?

[IpakTuyeckue 3axaHus

[To 20 mpennpusTUsIM pEeruoHa ONPEIeTUTh 3aBUCUMOCTh BBRIPAOOTKH MPOYKITMK HA OJTHOTO paboTHUKA V (THIC.py0.) OT
BBOJIa B JieiicTBHE HOBBIX OCHOBHBIX ()OHHOB x, (% OT cTOMMOCTH (POHJIOB Ha KOHEIl T0Ja) U OT yIEIbHOIO Beca

NO U A LN

pabounx BBICOKOM KBaNM(pHUKAMHK B O0IEH YNCICHHOCTH pabounx x, (%).

TectnI

1 DHIOTeHHBIMU IEpEMEHHBIMH Ha3bIBalOTCs BeiOepure ouH OTBET:
1 He3aBUCHMBIE TIEPEMEHHBIE
2 3aBUCUMBIE IEPEMEHHBIE

49



Kon HNuauxkarop
HHIHKAT JTOCTHKEHHUS OueHoyHbIe cpeacTBa
opa KOMIIeTEHITHH

3 MaTeMaTHYeCKue OXKHJIAHUs TUHEHHbIE KO3 PUIIUEHTHI

2 OgHMM W3 HMHIUKATOPOB OMpPEACNICHUS HAIMYHUS MYJIbTHKOJUIMHEAPHOCTH MEXAY IpH3HAKaMH SIBISETCS
IPEBBIIICHNE TAPHBIM KOA(PPHUIIMEHTOM KOPPEIISAIIH BEITNINHBI
BriGepure oauH oTBET

1. 0,8
2. 08
3. 31
4. 0

5. -1

3 Ecnu mpennochUIKyd METOJa HAMMEHBIITUX KBaIpaTOB HAPYIIEHBI, TO BwiOepuTe OIMH OTBET:

1 monmy4eHHOE ypaBHEHHE CTATUCTUYECKN HE3HAYUMO

2 OIEHKHU ITapaMeTPOB MOTYT HE 0071a1aTh CBOMCTBAMH 3(PPEKTUBHOCTH, COCTOSITEIILHOCTH, HECMEIIICHHOCTH
KO3(DPUITMEHT perpeccuu SBISETCS HECYIIIECTBEHHBIM

3 kK03 (HULIHEHT KOPPEINSALIUU SBISETCS HECYIIECTBEHHBIM

4 DKOHOMHYECKHE MTepeMEHHBIE MOTYT BBICTYIATh B OJJHUX MOJeIsAX Bribepure oquH OTBET:
1. Kak SHIOreHHBIE, a B JPYIUX — KaK YK30T'€HHBIC IEPEMECHHBIE

2. Kak 3HJIOTEHHBbIE, a B IPYTUX — KaK (PUKTUBHBIC TIEPEMEHHBIE

3. Kak K30TCHHBbIE, a B JPYTUX — KaK (PUKTHBHbBIC IEPEMEHHbBIE

4. TOJIBKO KaK dHJOT€HHbIEC IEPEMEHHBIE

OIIK-5: Cnioco0eH ucnojib30BaTh COBpeMeHHbIe HH(POPMAIIMOHHbIE TEXHOJOIMHM U IPOrPAMMHbBIE CPeCTBA MPH PelleHnH NPodecCHOHATILHBIX 3a1a4.

OIIK- OIIK-5.1: Bribupaer | [lepeyeHb TeoOpeTHYECKHX BOMPOCOB K 3a4eTy

5.1: COOTBETCTBYIOLINE 1. UTo 03HaYaeT MOHITHE «KAYE€CTBEHHAS» MOJIENb PErPECCUn?
COJIEP/KAHUIO 2 B kakoMm ciyuyae BEpHO COOTHOLIEHHE 7
npo)eCCHOHANIBHBIX ~ 3a7ad | 3. UTo 03HayaeT BHICKA3bIBAHUE «TE€CHAsS TMHEWHAS CBSI3b»?
UHCTPYMEHTApUU 4 UYro nokaspiBaeT K03 duiment nerepmunanyu passslii 0,757
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Kon HNuauxkarop
HHIMKAT AOCTHKEHU S OueHoYHbIE CpeICTBA

opa KOMIIETeHIH U
oOpaboTkn W aHanm3a|>S. Uro Takoe ommoOKa anmpoKcuMamuu?
JTAaHHBIX, COBpPEMEHHBIE | 6. [IpuBenuTe MpuMep HETUHEHHON PErPECCHH MO BKIIFOYaEMbIM B HEe€ OOBSCHSIIONTUM NIEPEMEHHBIM, HO TMHEHHON
uH(pOpMaIMOHHBIE 10 OLICHUBAEMBIM MMapaMETPaM.
TEXHOJOTUH ul7. UTo 3HAUNUT BHYTPEHHE JIUHEWHAS MOJEIb?
nporpaMMHoe obecrieueHue | 8. Onummre, 4TO 03HAYAET BHICKA3bIBAaHUE «(PYHKITUS, HAUITYUIIIUM 00pPa30M OMHICHIBAIOIIAS 3aBUCUMOCTb Y OT X»?

Keiic-3aganus, cocrosimue U3 ONUCAHUS CUTYAllMH U BONPOCOB K Hell
1. Omnpenenmute BHA (QYHKIMH, HAWIyYIIAM OOpPa30M ONMCHIBAIOIIEH 3aBHCHMOCTh pAacXoOfOB Ha IOKYIKY
MIPOOBOJILCTBEHHBIX TOBAPOB B 00IMX pacxonax (%) - y OT CpeAHEeHEBHOM 3apabOTHOM IIIAThl OJJHOTO pabOTArOIIEro
(py0) — X 1O JaHHBIM CEMH TEPPUTOPUN Y paTbCKOTO pernoHa 3a 199X r.

2. JUist XapaKTepUCTUKU 3aBUCUMOCTH Y OT X paCCUUTATE MapamMeTphl CIeAYIOMUX QyHKIHIL:
. JIMHEHHOM;

. CTEIICHHOM;

. MMOKa3aTeJILHOM;

. PaBHOCTOPOHHEH THIIEepOOIIBI.

OreHnTe KOXIYI0 MOJICIb Yepe3 CPEIHIOI OMMOKY anmpokcuMarnuu A u F-kpurtepuit @uiepa.
Hcnoab3yiite nporpammy Statistika

OIIK-5.2

OIIK-5.2: Hcnonp3yeT ajist

peimeHus
MpoeCCHOHANIBHBIX ~ 3a7a4
COBPEMEHHBIE
nH(pOpMaIMOHHBIE
TEXHOJIOTUHU n
NpOTpaMMHBIE  CPEJICTBA,
NPEIBAPUTEIBHO OILICHUB
BO3MOXHOCTb "
1eJIeco000pa3HOCTh 1704
UCTIOJTb30BaHUS

Ilepeyennb BOpocoB A1l MOATOTOBKHM K 3a4eTy

1. Urto Takoe perpecCCUOHHBIN aHAIN3?

2. Uto noHmMaeTcs o mapHou perpeccueit?

3. Onummre cyts TpaguuuonHoro MHK 11 nuHelHON napHO# perpeccuu.

4. Uto Takoe «oleHKa napamerpa»? Yem oTIIMYAIOTCS «MCTUHHBIE» 3HAUYCHUS TTApaMETPOB PETPECCHUH OT UX
OLIEHOK?

5 Uto Takoe OCTaTKU B PErPECCUOHHOM aHAIN3e?

6 Onumure npoueaypy NpoOBEpKU THIIOTESBI.

7. Uto Takoe ypoBeHb I0BEpHs?

8 Uro Takoe nHTepBallbHEIN porHo3? [loyemy Bo3HHKAaEeT HEOOXOUMOCTh TOCTPOCHUS TOUCUHBIX MPOTHO30B?
0. Kakoii Bug uMeeT cucteMa HOpMaJIbHBIX YpaBHEHUN METOJ1a HAMMEHBIIINX KBAJIPATOB B CIIy4ae JUHEUHOM
perpeccun’?
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Kon HNuauxkarop
HHIMKAT AOCTHKEHU S OueHoYHbIE CpeICTBA

opa KOMIeTeHIUH
10.  Ilo xakoii popmyne BeIYMCISACTCS IUHEHHBIN KO (GUIIMEHT TapHON KOppemsun?
11. Kak BBIYUCIAETCS U YTO MOKA3bIBAET MHIECKC JE€TEPMUHAIIUN?
12. Kax Bbrumciisiercst 1 4To MoKa3bIBae€T UHJEKC JIeTepMUHALUN?
13. Kaxk mpoBepsieTcsi 3Ha4UMOCTh YPaBHEHUSI PETPECCUU U OTAETBHBIX KO3 PHUIIneHToB?
14. Kak ctpoutcs 1oBepuTENbHBIN HHTEPBA IPOTHO3a B Cllydae JIMHEHHOM perpeccuu?
15. Kaxk BBIYHCIISIFOTCS ¥ 9TO MOKA3bIBAIOT KOA(PPHUIIUEHT 2IACTUYHOCTH D U CPeIHUHN KOIPPUIIUESHT 3JIaCTHIHOCTH

Keiic-3ananus, cocrosimme U3 ONUCAHUSA CUTYAllUH M BOIIPOCOB K Hel

Onpenenutsb GhakTopsl, GOPMUPOBABIINE IIEHY KBApTUP B cTposiuxcs qomax B Cankt-IlerepOypre B 1996 r. mo naHHEIM
0 pbIHKE cTposiierocs xuibs B Cankt-IlerepOypre (1o cocTosHuio Ha nexadps 1996 r.)

CrenepupyiiTe (UKTHUBHYIO IEPEMEHHYIO z, OTPAXKAIOIIYI0 MECTOIOIOXKEHNE KBAPTUPbl U MO3BOJISIOUIYIO Pa3/IeIUTh
BCIO COBOKYITHOCTb KBapTHp Ha JBE TPYMIBI: KBapTUPHI Ha ceBepe ropoaa (IIpumopckwuii paiton, lllyBanoso-O3epku,
I'paxxnanka) w Ha tore ropoma (FOro-3aman, KpacHocenbckuii paiion).lloctpoiite ypaBHEHHE perpeccum,
XapaKTepu3yIollee 3aBUCUMOCTb LIEHBI OT BCeX (PaKTOPOB, B IMHEHHOM U CTENIEHHOH (GopMme.

CymiecTByeT JIn pa3HHIIA B IIEHAX KBapTUP, PACHOJIOKEHHBIX B ceBepHOW W tokHOM dYacTsax Cankrt-IlerepOypra?
SIBnisieTcst M HanMuue OaJIkoHa U JIOKUH MTPEUMYILIECTBOM KBAapTUPHI Ha pbIHKe? Kak BBl 00bSICHUTE 3TOT (PakT?
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b) Ilopsnok mpoBeneHHs] MPOMEKYTOUYHOW aTTECTAlMM, II0Ka3aTeId MW KPUTEPUH
OLICHUBAHMSL:

[TpomexxyTouHast aTTecTalys Mo JUCHUILUIMHE « DKOHOMETPHKa» BKIIOYAET TEOPETUYECKUE
BOIIPOCHI, TTO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHS O0YYAIOUMMHUCS 3HAHUM, U MIPAKTUYECKHE
3aJjaHus, BBISIBIIAIONINE CTENIEHb COPMUPOBAHHOCTH YMEHHM U BIIaJICHU, MPOBOIUTCS B hopMe
3ayera. 3a4eT MO JIAHHOM JMCUUIUIMHE TPOBOAMTCA B YyCTHOW ¢Qopme 1o Oumieram,
KOKIBIA U3 KOTOPBIX BKIIIOYAET OJUH TEOPETUYECKUH BOMPOC U OJHO MPAKTHUYECKOE 3aJaHHUE.
[lokazarenu W KpuUTEpUM OLEHUBAHUS 3ayeTa:—Ha OLIEHKY «3a4TEHO»—00YYaroLuiics
JEMOHCTPUPYET  BBICOKHH  ypoBeHb C(OPMHUPOBAHHOCTH KOMIIETEHLUH, BCECTOpPOHHEE,
cUCTeMaTHYeckoe M TIIyOOKoe 3HaHWe Yy4eOHOro Mmarepuana, CBOOOJHO  BBIOJHSET
NpaKTUYECKHE 3aJaHHs, CBOOOJHO OMNEpPUPYET 3HAHUSMHU, YMEHHMSIMH, MPUMEHSET HUX B
CUTyallusiX  TIOBBIIIEHHON  CII0)KHOCTH;—Ha OLIGHKY  «HE3aYTeHO»—00ydJaromuiics
NEMOHCTpUpyeT 3HaHus He Oomnee 20% TeopeTmyeckoro MaTepuana, JIOMYyCKaeT
CyIIECTBEHHBIC  OIIMOKM, HE MOXET TI0Ka3aTb WHTEJUICKTyaJlbHbIE HAaBBIKA PELICHUS
MPOCTHIX 3ajau.
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