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1 ean ocBOeHMS TUCHUIIIHMHBI (MOIYJIA)

oOydeHre CTYJEHTOB OCHOBHBIM MaTEeMaTHMUECKUM MOHATHSAM M METOAaM B o0yacTu
SKOHOMETPUYECKOTO MOJEIHPOBAHUS, TMPUMEHUTEIIbHO K pEHIeHHIO 33Jad aHalu3a,
MIPOTHO3UPOBAHUS U YIPABJICHUS 3KOHOMUKON Ha Makpo - U MUKpO - ypoBHsAX. B mporecce
W3YYEHUS STOM TUCIUIUIMHBI Y CTYACHTOB JOJKHBI ObITh C(POPMHpPOBAHBI TEOPETHUECKHUE U
MPAKTUYECKHE HAaBBIKM PEIICHUS SKOHOMETPUYECKMX 3a/Jady W aHaliu3a I[OJIyYeHHBIX
pe3yJIbTaToB.

2 MecTo qucHuILIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuumrHa DKoHOMeTpHKa (IPOJBUHYTHIA YPOBEHB) BXOJIUT B 0053aTENIbHYIO 4acTh
y4eOHOro njaaHa o0pa3oBaTeIbHOW IPOrpaMMBl.

JUis  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOXMMBbI  3HaHMA  (YMEHHUsS, BIAJEHU),
c(OpMHPOBAHHBIC B PE3yJIbTATe U3YUCHUS TUCIUILTHH/ TPAKTUK:

CTYACHT JIOJDKEH HMETh IPEJICTaBICHUE O CTAaTUCTHYECKOW 00paboTKe HaHHBIX, 00
MH(OPMAIIMOHHBIX TEXHOJIOTUAX U 3HaTh OCHOBBI SKOHOMHUKH

3HaHus (YMEeHUs, BIAJACHUS), IOIYYEHHbIE [IPU U3YUYEHUU JTaHHOW JUCUMILIMHBI OyayT
HEOOXOAUMBI JJIs U3YYCHHS JUCIUTUTAH/TIPAKTUK:

[ToaroToBka k caaye U ciada rocyJapCTBEHHOIO 3K3aMEHa

[ToaroToBka K mporeype 3aiuThl ¥ 3aIUTa BBITYCKHON KBaTH()PUKAIIMOHHON paboThI

MeTo10710THs U1 METOJbI HAYYHOT'O UCCIIEA0BAHUS
DOUHAHCOBBIA PUCK-MEHEIKMEHT

®UHAHCOBBIC PHIHKA U UHCTUTYTHI
Makpo3koHOMUKA (IIPOIBUHYTHIN YPOBEHbD)

3 Komnerenuuun o0y4aromerocsi, popmupyemsblie B pe3yJjbTaTe 0CBOCHUS

AUCHUILVIMHBI (MOYJI1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHust

B pesynbrare ocBO€HHS JUCHUIUIMHBI (MOAYJs) «OKOHOMETpUKA (IIPOABUHYTHIN
YPOBEHB)» 00yHaIOMUNACS TOJKEH 00J1a/1aTh CISAYIOIUMHA KOMIIETEHITUSIMU:

KOI[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-2 CnocoOeH NpuUMEHSTh MPOJBUHYTHIE WHCTPYMEHTAJIbHBIE METO/bl SKOHOMHYECKOTO
aHaJIM3a B MPUKJIAJHBIX U (MJ1) QyHAAMEHTaIbHBIX UCCIEAOBAHUIX

OIIK-2.1 PaboTaet ¢ HallMOHAJILHBIMU U MEXTyHApOAHBIMH 0a3aMH JaHHBIX C IEJIBIO
MOUCKAa HEOOXOAMMON HuHGpopManuu 00 SKOHOMUYECKHMX SIBICHUSAX H
rpoueccax

OIIK-2.2 OO6pabarbiBaeT HH(POpMaILHIO 00 IKOHOMUYECKUX SIBJICHUSIX U IpoLeccax,

OTIpE/ICTIIET CBSI3M W 3aBUCUMOCTH MEXIY dJEeMEHTaMH WH(opMammm,
dhopmynupyetr 000CHOBaHHBIN BBIBOJ]

OIIK-2.3 Bnaneer COBPCMCEHHBIMU MECTOAAMHU 3KOHOMHWYECKOI'O aHaJin3a, CTaTUCTUKU
1 DKOHOMCTPHUKHU I PCIICHUA TCOPCTUYCCKUX U TPUKITAAHBIX 3a/1aYq

OIIK-5 CnocoOeH HCIONB30BaTh COBPEMEHHblE HH(GOpPMAllMOHHbIE TEXHOJIOTUH U
IIPOrpaMMHBIE CPEJICTBA IPU PELICHUN NPOQeCcCHOHATBHBIX 3314

OIIK-5.1 BbiOupaer COOTBETCTBYIOUIME COJCPKAHUIO MPOPECCHOHANBHBIX 3a7a4
MHCTpyMEHTapuil 00pabOoTKM ¥ aHalu3a JaHHBIX, COBPEMEHHbBIE
nH(OpPMAaIMOHHbIE TEXHOJIOTHH U IPOrpaMMHOE 00ecTieyeHne

OIIK-5.2 Ucnone3yer s pemieHus NpodecCHOHATBHBIX 337ad COBPEMEHHbIE
MH(OPMaLIMOHHBIE TEXHOJIOTUU U MPOTPaMMHbIE CPE/ICTBA,

npeaABapuTCIbHO OLCHHUB BO3MOXHOCTH U HeHeCOO6p33HOCTB ux
HCITIOJIB30BaHUA




4. CTpykTypa, 00b€M U copepkaHue JUCHUIIIMHBI (MOTYJISA)

OO6m1as TpyA0€MKOCTh AUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX enunull 108 akan. yacos, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 37 akaj. 4acoB:

— aynutopHas — 36 akaj. 4acos;

— BHeayauTopHas — 1 akaj. 4acos;

— caMocTosITeNbHas paboTa — 71 akaj. 4acos;
— B popme npakTudeckoil moarotoBku — 0 akai. yac;

®dopma arTecTaluy - 3a4eT

AynuropHas g e
o KOHTaKTHas padora E z ®dopma Tekyero
¢
Pasnen/ Tema § (B akaj. yacax) g5 Bun 5 KOHTPOJISt Kox
I g 8 © | camocTosiTenbHOM | ycmeBaeMocTH U COMICTCHLUII
et 3 § g padoTsI [POMEXKYTOYHON H
Tek nab. | HpakT. e aTTeCTaluu
" | 3am. 3aH. | U =
1. BBenenue B mpenmMer
sz‘f““e U, OITK-5.1,
il B Ul e
SKOHOMETPHKH, €€ 1IelIb, 2 2 6 A . OIIK-2.1,
3aau. ba3oBbie OHATHS BBITIOJHCHHIO #abopatopHoii OIlK-2.2
n1abopaToOpHBIX pabote '
OIIK-2.3
pabor
1.2 TloBTOpEeHME TEOPUH Wzydenne 82&:2;'
BEPOSITHOCTHU U JIUTEPATYPBI, YCTHBII OIpOC P
MaTeMaTHYECKOM 1 2 2 7 MOATOTOBKA K JIOKJIaJ K CEMHHApY 83&_3%'
CTATHCTHKH CceMHHapy OITK-2 3
1.3 MaremaTumMaTu4yeckoe
MOJIEIMPOBAaHUE B OIIK-5.1,
skoHOoMuKe. Kitaccel Wsvucre OIIK-5.2,
Mozelei. Buabt 2 2 8 nuTz ATVDBL YCTHBIN OMpPOC OIIK-2.1,
TIEPEMEHHBIX. DTaIbl patyp OIIK-2.2,
SKOHOMETPHYECKOTO OIlK-2.3
MOJICTTUPOBAHHS
HWroro no pazaeny 6 6 21
2. PerpeccuoHHble MOJI€NIN
Nzyuenue
JIUTEPaTypHI, 60quT o OIK-5.1,
pouoromar | sbopgoptnt | orics
2.1 JluneitHas perpeccus. 2 2 8 0 N P OIlK-2.1,
71ab0PaTOPHBIX OTYeT 10
pabor TIPOXOXKAEHUIO OIK-2.2,
1 [Ipoxoxnenus monynst MOOK OIK-2.3
MOOK
Wzyuenue Ortuer no OIIK-5.1,
. JIUTEePaTypBl, 71a00paTOpHOI OIIK-5.2,
2'62 }izgﬁﬁepmme MozeH 2 2 8 MOATOTOBKA K pabote OIIK-2.1,
perp BBIIOJIHEHUIO OTYET O OIIK-2.2,
1a60paTOPHBIX MIPOXOKAECHUH OIIK-2.3




pabot

[Ipoxoxnenue moxyist MOOK
MOOK
Hroro no pazzneny 4 4 16
3. BpeMeHHbIE psb
Nzyuenne
JIUTEPaTypPHI, Otuer no OIK-5.1
MOJITOTOBKA K nabopatopHoOn CHIK-SQ’
3.1 OCHOBHBIE T€MEHTHI BBITIOJTHEHHUIO pabote '
2 2 10 OIIK-2.1,
BPEMEHHOTO psfIa 1ab0PaTOPHBIX Ortuer o OIK-2.2
pabot IPOXOXKICHUU OHK-ZI 3’
IIpoxoxnenue Moyt MOOK '
Moyt MOOK
Wzyuenne
JIUTEPATYPBHI, Ortuer no OIK-5.1
MOATOTOBKA K 7Ta00paTOpHO (HIK-Sé’
3.2 Mojenu cTalluOHapHBIX BBIITOJIHEHUIO pabote o
2 2 8 OIIK-2.1,
Y HECTAllMOHAPHBIX PSIOB 71a00paTOPHBIX Ortuer o OINK-2.2
pabot POXOXKICHUU OHK-ZI 3’
[Ipoxoxnenue Moyt MOOK '
Moyt MOOK
HWroro no pazaeny 4 4 18
4. CucTeMbl SKOHOMETPUYECKUX
ypaBHEHUH
Nzyuenne
JTUTEPATYPHI, Otyer no OIK-5.1
MOJIrOTOBKA K nabopaTtopHOn CHIK-Sé,
4.1 Cucremsl ypaBHEHUi! B BBIIIOJIHEHUIO pabore '
2 2 8 OIIK-2.1,
IKOHOMETPHKE 71ab0paTOPHBIX OT4eT 0 OIK-2.2
pabor MIPOXOKIACHUH a
MPOXOXKICHNE Moyt MOOK OlK-2.3
Moyt MOOK
Nsyuenune
JIUTEPATYPHI, Otyer o OTK-5.1
MOJITOTOBKA K nabopatopHoOn CHIK-SQ’
4.2 CucreMbl TUHEUHBIX BBITTOJTHEHHUIO pabote o
N 2 2 8 OIIK-2.1,
OJHOBPEMCHHBIX YPAaBHCHUUN na60paT0prlx OTYET O OHK'2 2
pabot MPOXOXKICHUU s
MPOXOXKICHNE moxyist MOOK OIK-2.3
Moyt MOOK
Wroro no pazneny 4 4 16
5. 3auer
" OIIK-5.1,
JII/ITSey?THHiI OIK-5.2,
5.1 3auer PATYPH, Tect OIK-2.1,
MOATOTOBKA K OTK-2.2.
3a4eTy OIK-2.3
Hroro no pazzaery
Hrtoro 3a cemecTp 18 18 71 3a4€T
Wroro no aucuuminze 18 18 71 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu npoBeieHNH 3aHATUI U OPTaHU3AIMH CAMOCTOSATEIBHON paboThl HCIOIB3YIOTCS:

TpaauuMOHHBIE TEXHOJIOTUU OOYYEHUs, MPEATONarapiye neperadyy uHGopManuu B
TOTOBOM BHJE, (OPMHPOBAHUE YUEOHBIX YMEHHMU MO 00paslly: JEKIHA-U3TI0KEHHE, JICKIIUs-
o0BsicHeHHE, TabopaTopHbIe pabOThI, KOHTPOJIbHAS paboTa U Jp.

Mcnonb30BaHue TPaAUIIMOHHBIX TEXHOJIIOTUI 00eCIeunBaeT OPUEHTHPOBAHNE CTYCHTA
B MOTOKE MH(OPMALIMHU, CBS3aHHON C pa3IMYHBIMU HOJXOJAaMHU K ONPEIEICHUIO CYIIHOCTH,
COZIep KaHusl, METOI0B, (POPM PA3BUTHS U CAMOPA3BUTHS IMYHOCTH; CAaMOOTIPEICTICHHE B BHIOOPE
ONTUMAJILHOTO MTYTH U CIIOCOOOB JINYHOCTHO-TIPO()ECCHOHAIBHOTO PAa3BUTHS; CHCTEMAaTHU3AIIHIO
3HAaHUH, TOJXYYEHHBIX CTYACHTAMH B IPOLIECCE AyAUTOPHOM M CaMOCTOSATEIBHOW pPabOTHI.
JIaGoparopHble 3aHATHS O0ECIEYMBAIOT PA3BUTHE U 3aKPEIUICHWE YMEHUH W HaBBIKOB
OIpeNiesieHus] 1eNiell M 3aJad CaMOpas3BHUTHUS, a TaKKe MNPHUHATUSA Haubosee >(PQPeKTHBHBIX
pEeLIeHUH 110 UX PealU3alUu.

WutepakTuBHBIE (OpPMBI 00yUeHUs, MPEANOJararoliie OpPraHU3alHI0 OOyYeHUsS Kak
MPOJYKTUBHOW TBOPYECKOW MAESITEILHOCTH B PEXHME B3aUMOICHCTBHS CTYIEHTOB IpPYr C
JPYTOM U C MIpernojaBaTesieM.

Hcnonp30BaHWe HHTEPAKTHUBHBIX 00pa30oBaTeNbHBIX TEXHOJOTHH  CHOCOOCTBYET
MOBBILICHUIO UHTEpEca M MOTUBALIMU yUYaAIIMXCSl, aKTUBU3AIIMUA MBICIIUTEIbHON ESTEIbHOCTH U
TBOPUYECKOTO TMOTEHIMAlIa CTYACHTOB, jaenaeT Ooiee 3()PEeKTUBHBIM YCBOCHHE MaTepuaa,
MO3BOJISIET MHANBUAYAIU3UPOBATH O0yYEHHE U BBECTU AKCTPEHHYIO KOPPEKIIHIO 3HAHUIA.

[Ipu mpoBeneHuU Na0OPATOPHBIX 3aHITHIA HUCHONB3YIOTCS TpYIIoOBas padora,
TEXHOJIOTUSI KOJUIGKTUBHOW TBOPYECKOW JEATEIbHOCTH, TEXHOJOTUS COTPYIHUYECTBA,
obcyxkaenue nmpobdiaemsl B popme auckyccun, Case-study. /laHHbIe TEXHOJIOTHH 00ECIEYHBAIOT
BBICOKHI YpOBEHb YCBOCHHMs CTyAEHTaMH 3HaHWM, >PQPEKTUBHOE U YCIEIIHOE OBIIAJCHHE
YMEHUSIMH M HaBBIKAMH B TIPEIMETHON 00JIacTH, (GOPMUPYIOT MTO3HABATENBbHYIO TOTPEOHOCTD U
HE00X0IMMOCTh JANbHEUIIEro camo0o0pa3zoBaHus, MO3BOJIIOT aKTUBHU3UPOBATH
HCCIIEIOBATENBCKYIO AEITENbHOCTD, 00ecneurnBalOT 3 (HEeKTUBHBIA KOHTPOJIb YCBOCHUS 3HAHUIA.

6 YueOHO-MeTOAMYECKOE 0O0ecTiedeHHe CAaMOCTOATEIbHOM padoThl 00y4aroImMXCs

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOnM4YecKOe M HH(pOpMALMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHoBHas1 IMTEpPaTYpA:

1. Bnacos, JI. A. DxoHomeTpuka : y4eOHoe mocobue / J[.A. BrmacoB. — Mocksa :
NH®PA-M, 2025. — 223 c¢. — (Bsicuiee odpazoBanue). — DOI 10.12737/2145221. — ISBN
978-5-16-019918-4. - Tekcr : anektponnsIi. - URL: https://znanium.ru/catalog/product/2145221
(mata oopamenus: 11.04.2025). — Peskum 1ocTyma: mo moImucKe.

2. ba6ermiko, JI. O. DxoHOMETpUKa U 3KOHOMETpHUYeCcKoe MoiennpoBanue B Excel u R :
yuebnuk / JI.O. baGemxo, U.B. Opnoa. — Mocksa : UHOPA-M, 2025. — 300 c. : w1 —
(Beicmiee obpasoBanue). — DOI 10.12737/1079837. - ISBN 978-5-16-020683-7. - Tekcr :
anektpounsii. - URL: https://znanium.ru/catalog/product/2186880 (mata oOpamieHus:

11.04.2025). — Pesxum gocTyma: mo moarnucKe.
3.



0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1 KoppensinoHHbIN 1 perpecCHOHHBIN aHanu3 : yueoHoe mocoodue / M. I'. Kapenuna, B.
1. Tpodpumona, T. A. MBanosa u ap. ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 snexTpoH.
OIIT. TICK (CD-ROM). - 3ar. c TUTYIL 9KpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20606 (nata obpamenus: 09.02.2024).
- MakpooOBbeKT. - TeKCT : 3meKTpoHHBIN. - CBeneHus ocTynHbl Takke Ha CD-ROM.

B) MeTtoanueckue yKa3zaHus:
[Ipencrarneno B npuioxeHun 1

r) [IporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe odecnevenue

Haunmenosanue .

10 Ne norosopa Cpoxk neicTBUS TUIICH3UH
7Zip cB00OOIHO pacnpocTpansiemoe 10 OeccpovHO
STATISTICA 8.6 |K-139-08 ot 22.12.2008 0ecCpovYHO
FAR Manager cB000OIHO pacnpocTpansemoe [10 6eccpodHO
Deductor Studio | Corarienue 0 COTpyIHUYIECTBE 5eCCDOUHO
Academic Ne06-2901\08 ot 29.01.2008 p
MS Office 2007
Professional Ne 135 ot 17.09.2007 O6eccpouHo

Hpocbeccnonanbm,le 0a3bl JAaHHbIX U I/IH(l)OpMaIIHOHH])Ie CIIPaBOYHLIC CUCTEMbI

HaszBanue kypca Cchlika
HarmonansHast m”HGOpPMAIIMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIY) asp

DrekTpoHHas 0a3a mepruoIuUecKuX n3ganuii East View

Information Services, OO0 «MBUC» hitps://dlib.eastview.com/

https://www.rsl.ru/ru/4readers
/catalogues/
DrexkTpoHHbIe pecypcsl onbmmorekn MI'TY um. T'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbBI (MOLYJIs1)

Poccuiickas ['ocynapcrBennas 6ubnnoreka. Karanoru

MaTepI/IaJ'IBHO-TeXHI/I‘IGCKOG obecreyeHne JUCHHUIIIIMHBI BKIIIOYACT:



MaTepI/IaJII:HO-TeXHI/I‘-IGCKOC obecrneucHue JUCILHMITIIIMHBI BKIIFOYACT!:

VY4eOHble ayIUTOPHH Ul TPOBEICHHS 3aHATUH JEKIMOHHOTO THma - Crenuain3upoBaHHAs
(yueOHast) mebenb (CTOJBI, CTYJbS, AOCKA ayJIWTOpHAs), MyJbTUMEIUHHOE 00OopyaoBaHUE (TIPOEKTOP,
KOMIIBIOTEP, SKPaH) JIJIsl MPE3CHTAIUN YIeOHOr0 MaTepraia Mo JUCIUILIHHE;

Y4eOHbIe ayTUTOPHUH ISl TPOBEICHUS 1a00paTOPHBIX 3aHITHIA, TPYIIIOBBIX M WHIUBUIYAIbHBIX
KOHCYJIbTAIlMH, TEKYIIEro KOHTPOJISI U IPOMEXYTOUHOM aTTectanuu - Cnenuanu3upoBaHHas (yueOHast)
Me0enb (CTOJbL, CTYJbs, JOCKa ayJUTOpHAs ), IEPCOHANIbHBIE KOMITbIOTEPhI 00bEeIMHEHHBIE B JTOKAJIbHBIC
ceTH ¢ BbIxoAoM B Internet u ¢ mocTymnom B 3J€KTPOHHYIO MH(OPMALIMOHHO-00pPa30BaTENbHYIO CPEAy
YHUBEPCUTETA, OCHAIIEHHbIE COBPEMEHHBIMU MPOTrPaMMHO-METOJUYECKUMHI KOMILIEKCaMU

Aynuropun 118 CaMOCTOSTENbHONM padOThl (KOMIIBIOTEPHBIE KJacChl; YHUTAJIbHBIE 3allbl
oubmmorekn) - CroenuanusupoBaHHas (ydeOHas) MeOenb (CTONBI, CTYNbs, AOCKAa ayIUTOPHAs),
MNEpCOHAIBHBIC KOMIIBIOTCPHI O6’beZ[I/IHeHHBIC B JIOKAJIbHBIEC CE€TU C BBIXOJAOM B Internet u ¢ A0CTYIIOM B
ANEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTENbHYIO0 CPEAY YHHUBEPCUTETA, OCHAIIICHHBIE COBPEMEHHBIMH
mporpaMMHO-MCTOJUYCCKUMHU KOMILJICKCAMHA

ITomeimienue ais XPaHCHUS U HpO(i)I/IHaKTI/I‘leCKOFO 06CJ'Iy>KI/IBaHI/I$I yqe6Hor0 060py,HOBaHI/I${ -
Mebens (CTOJ'H:I, CTYJIbA, CTCIUJIAXKU JIS1 XPAaHCHU A y‘le6H0-HaFH${I[HBIX mocoouii u y‘le6HO'MeTOI[I/I‘IeCKOI71
,Z[OKYMCHTB.I_II/II/I), IEPCOHAJIbHBIC KOMIIBKOTCPEI.



IIpuaoxenne 1

Y4eOHO-MeTOoAHYECKOE 0O0ecTeYeHHe CAMOCTOATEIbLHOH padoThl 00y4YarommXxcst
MNOCTPOEHME MOJEJIA JIMHEWMHOW MAPHOM PETPECCUU
JlaGoparopHasi padora Nel.

Buviuucnenue kosghgpuyuenmos ypasnenus iunetinou pecpeccuu

[Tapnast perpeccusi — 3TO ypaBHEHHUE CBSI3U ABYX MEPEMEHHBIX ) U X!

y="1(x),

rae Yy - 3aBUCHMAasi TepeMeHHas (pe3y/bTaTHBHBIH TNPU3HAK); X - HE3aBHCUMas, OOBSCHSIOIIAs
nepemMeHHas (Ipu3HaK - (axTop).

JIuneitnas mapHas perpeccus: Y = d + bx+¢ .

[TocTpoenue ypaBHEHUS pErpEeCCUH CBOJIUTCS K OL[EHKE €€ MapaMeTpoB (B MPUBEICHHBIX BBIIIE
ypaBHEHHSIX perpeccu — mapameTpsl a u D). [t oneHKH mapameTpoB perpeccuil, JUHEHHBIX IO
napaMmeTrpam, UCTOJIb3YIOT MeTo HauMeHbIuX KBagpaToB (MHK). MHK no3BomnsieT monyuuTs Takue
OIICHKHA TapaMeTpoB, MPU KOTOPHIX CyMMa KBaJpPaTOB OTKJIOHEHHH (DAKTUYECKUX 3HAYCHUI

PEe3yIbTAaTUBHOIO IIPU3HAKA ) OT TEOPETUUECKUX Y(X) MHHHMMAaJIbHA, T.€.

N\ 2 .
2. (y=9,)" > min
JIist TMHEeHHBIX YPaBHEHHUHN PEIIaeTCsl CACAYIOIIas CHCTEMa OTHOCHTENILHO & U b:

na+by x=>y,
ay x+b) x*=>"yx.

Z[J'ISI peliCHusd JTAaHHOM CHCTEMBI M HaXO0XXICHHUS a U b MokHO HCITONBE30BaThH JBa 11oaxoJa:

1. HCHOJ’IIBYIOTCH CJICAYIOIHNE COOTHOIICHU:

n Yx Xy 22X DI

A= Aa = Ab =
ZXZXZ ’ Doy x| ZXZyx’
azﬁ; bzA—b
A A

2. MOXHO BOCIIOJIB30BaThCSI TOTOBBIMH (I)OpMYJ'IaMI/I, KOTOPBIC BBITCKAKOT U3 3TOU CUCTEMBL:

a=y-bx, (1)

7 @)
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13 - —
rae Cov(x,y) = E Z X, =)y, —y) - koaurmeHt BBIOOPOYHOMN KOBapHallny;
i=1

o0o3HauaeMas Kak Var(x) .

3agaua

n
» 1 o\ 2
Oy, = HZ(Xi —X) - ngucrnepcusi (AKTOPHOrO TMpHU3HAKA WM BBHIOOpPOYHAs BapHalus,
=1

Nmerorcst cTaTUCTUYECKUE JaHHBIE MOCTYIICHHS JIOTOBOPOB B KOHCOJUAUPOBAHHBINA OFOKET
Cankr-Ilerepoypra(y, mipo py6.) B 3aBUCUMOCTH OT YUCICHHOCTH pabOTAIONTUX HA KPYITHBIX U CPETHUX

NPEANPUITHAX(X, MblC.ue.) SKOHOMHUKHU paiioHoB 3a 2012 r. mpeacraBieHbl B Tabauie 1.

Heo6x0a1Mo ocTpouTh TMHEHHOE ypaBHEHNE TAPHON PErPECcCCUH y OT X.

Penienue.

Tloctynnenue
. YucieHHOCTH
Ne paiiona | noroBopoB B
ropoaa |Orwakery (MJpa. padoTaiouuix
X (TBIC. YeJ1.)
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

Tabmauua 1

1. JIna pacueta mapamMeTpoB YpaBHEHUS JIMHEHHON perpeccuu MOCTpOiTe pacueTHYIO TabauIly

2.
Tabmumna 2
Ne y X Xy X2 y?
paiioHa
1 44 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
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11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 144,2 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 3429 282
HUroro
Cpennue v iy w o2 2
3HAYEHUS y X Xy X y

2. Ucnonb3ys dpopmysinl 1, 2 paccuuTaiite mapameTps a u b.

3. 3anuimuTe MOJIy4YeHHOW YpaBHEHUE MAPHOU PErPECCUU.

4. Jliga npoBepKU IPaBUIBHOCTU IOJYYEHHOTO YpaBHEHHS BOCHOJIb3YHTECh CTATUCTHUYECKOM
¢ynkuuert JMHEWH Tabnuanoro npoueccopa Microsoft Excel, mis atoro:

— BBIICIIUTE UHTEPBAJ SUYCCK, COACPKAIIHMKI 2 CTOJIONA U 5 CTPOK;

— BCTaBbTE (PYHKIIHIO HHHEPIH, 3aJ1aiTe 3HAYCHUE KOHCTAHTHI M CTATUCTUKH PAaBHBIMU €JIMHUIIE.
— BBeAuTe GOpMYITy Kak GopMysy MAacCUBA, JUISl YeTO HAXMHUTE KIaBuiry F2 a 3areM KOMOMHAIIHIO
xiasui Ctrl+Shift+Enter.
B Tabnuie 3. mokazaHo, B KaKOM TOPSJIKE BO3BPAIACTCS JOMOJHUTEIbHAS PErPEeCCHOHHAs

CTaTHUCTHKA.

b a
S€p S€a
r2 sey
F df
SSpee SSocm.

Buiuucnenue koagghuyuenma xoppensyuu u cpeoneu owubKU annpoxkcumayuu

JlabopaTopnasi paGora Ne2.

Tabnuua 3

TecHOTY CBA3M M3y4aeMmbIX SBICHUN OICHUBAET JIMHEHHBbIA KOI(PPUUHMEHT MapHOi

Koppeasauuu rxy .

rie O, = X

JIuHeHbIN K03(PPUIHEHT KON U3MEHSIeTCS B Ipeiesax 1< rxy < 1

rxy:b
=\y? -y

0,0,

o, _Cov(x,y) _ yx—y-X

0,0,
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PaBeHcTBo ko3(duiMeHTa HYIIO CBHUAETEIHLCTBYET OO0 OTCYTCTBHM JIMHEHHOW CBSI3M.
PaBenctBo koapduinmenta -1 wim +1 mokaspiBaeT HaIWuue (PYHKIMOHATHHOM CBS3U. 3HAK «+»
YKa3bIBa€T Ha CBSA3b NPSAMYI0 (YBEIMYEHHME WM YMEHBIIEHUE OJHOTO IPHU3HAKA CONPOBOXKAAECTCA
aHAJIOTUYHBIM U3MEHEHUEM JPYroro MpU3HaKa), 3HaK «-» YKa3blBaeT Ha CBA3b 00paTHYIO (YBETUUYECHUE
WIM YMEHBIIEHUE OJHOIO IPU3HAKA CONPOBOXKIAETCS IPOTUBOIOJOKHBIM 110 HAIPABICHUIO
M3MEHEHHEM APYyroro npusHaka). [TokazarensiM TECHOTBI CBSI3U MOYKHO J1aTh KAYECTBEHHYIO OLICHKY:

KosnuecTBeHHasi Mepa TECHOTHI CBSI3H KavecTBeHHAasi XapaKTePUCTHKA CHIIBI
CBSI3H
o 0,25 Ouens ciabdas

0,25-0,44 Ciabas

0,45-0,64 YMmepeHnnas

0,65-0,80 CuipHas

0,81 -0,90 BecbMma cupHas

0,91-1,00 OueHb crIbHAA

OlnieHKy KayecTBa MOCTPOCHHOM MOJICNIA ONpeaeIisieT KOI(P(PpuueHT (MHIEKC) 1eTePMUHAIIUH,
a TaK)Ke CPeAHsA OMMOKA aNMPOKCUMALMH.

2
KosgpuuneHT nerepMuHaAINU rxy :

rz _ Z(yx _7)2
TR

Koaddunment nerepmunanuu npuHuMaeT 3HadeHUs or 0, korma (GakTopsl X HE OKa3bIBAIOT
HUKAKOI'O BJIMSIHUS HA 3aBUCHUMYIO IIEPEMEHHYIO, 10 1, KOr/a U3MEHEHHs 3aBUCUMON MEpPEeMEHHOU Y
MIOJIHOCTBIO OOBSICHUMBI BIUSIHHEM (DAKTOPOB MOJAEIH.

OyHKIMOHANbHAS CBA3b BO3HHUKAET IPU 3HAUYE€HUU paBHOM 1, a orcyrctBue cBsizu - 0. Ilpu
3HAYEHMSX TOKa3aTesel TeCHOTHI cBsi3u MeHblie 0,7 BennunHa KoddduipenTa nerepMuHanuy Beeraa
oyznet Huxe 50%. DTo 03HAYaAET, YTO Ha JI0JII0 BapHaliy (PaKTOPHBIX TPU3HAKOB MIPUXOAUTCS MEHbILIAs
YacTh MO CPAaBHEHHIO C OCTAJIbHBIMH HEYYTEHHBIMU B MOJIENIN (haKTOpaMH, BIHUSIOIIUMH HAa U3MEHEHNE
PE3YIBTATUBHOT'O ITOKa3aTCJIA. HOCTpOGHHI)IC IIpU TaKHUX YCJIOBUAX PETPCCCHUOHHBLIC MOJACIN HMCEIOT
HU3KOE NMPAKTHUECKOE 3HAUCHUE.

Cpeansis ommMOKa anmpoOKCUMANMH - CPEJIHEE OTKJIOHEHHME pPACUETHBIX 3HAYEHUU OT
(haKTHYEeCKuX:

A-iya Ly Y=yl
A_nZA nz‘ ; 100% .

JlomycTuMBIH TIpeien 3HaYeHu A - e Gonee 8 - 10%.
3anaua

OnpenenyM  JTUHEWHBIH KOX(POUIMEHT NapHOW KOPpEeNsIUH U CPEJHIO  OIIUOKY
anmnpoKCUMAIUH [l ypaBHEHUs TapHOW perpeccu, noixydeHHoro B JlabopatopHoii padote Nel.

Pemenue.
1. JomosmauTe Tabiuiry 2. CIeAyIOIMMMEI pacuyeTHBIMH MOJISIMH (Ta0. 4).

Tabnuia 4
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) Ne y X X y y—19,
paiiona
1 4, 3,
4 3
2 8, 6,
1 2
3 1 8,
2,9 1
4 2 1
0,8 8,3
5 1 2
5,5 0,2
6 2 2
8,8 3,1
7 3 3
7,5 9
8 4 4
8,7 91
9 6 6
8,6 0,1
10 1 7
04,6 4,2
11 9 7
0,5 9
12 8 9
8,3 5
13 1 1
32,4 06
14 1 1
22 12,2
15 9 1
91 15
16 1 1
44,2 25,1
17 1 1
50,6 32
18 1 1
56,1 49
19 2 1
09,5 57
20 3 2
42,9 82
Hro
ro
Cpe y X NE NE
JHHE
SHaAYCHHUA
o
02
I‘Xy
re
A
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2. CpaBHUTE TIOJNIyueHHOE 3HaueHHe Kod3(duumeHTa peTepMUHAIMA CO 3HAUCHHEM,
BbIuucieHHbIM QyHkiueit JIMHENH.

3. CnenaiiTe BBIBOJIBI O TECHOTE CBSI3U U 00 OIEHKE Ka4eCTBa MOCTPOSCHHON MOIEIH.
JlaGoparopHasi padora Ne3.
Oyenka 3nauumocmu ypaeHerus pecpeccuu ¢ nomowwvio F-kpumepus Quwepa

F-xpurepuii @uiepa 3akitoyaercs B IPOBEPKE TUIIOTE3bI /o O CTATUCTHYECKOW HE3HAUNMOCTH
ypaBHEHHs perpeccud. [ljis 3TOro BBINOJHIETCS CpaBHEHUE (PAKTUUECKOTO Fguxm M KPUTHYECKOTO
(tabmuunOT0) Finas, 3HaUCHUH F-kpuTepus duriepa.

Fpaxm ompenensiercs M3 COOTHOIICHUS 3HAUYCHUU (AKTOPHOM M OCTATOUHOM AHCIEepCHii,
paccuMTaHHBIX Ha OJHY CTETIEHb CBOOO/IbI:

Fd)a}cm. - N2 ’ (3)

rae N — YKCIIO €IWHMI] COBOKYIIHOCTH, M — YKCJIO MapaMeTpOB IPH MEPEMEHHBIX (Ul JIMHEHHOM
perpeccun m = 1).

Fra6: — MAKCIMaITLHO BO3MOYKHOE 3HAUCHUE KPUTEPHS TIO]T BIUSTHAEM CITy4alHBIX (DAKTOPOB IpH
creneHsx cBo6obl k1 = m, ko =n—m — 1 (mis nuHeiHol perpeccur M = 1) 1 ypoBHE 3HAYUMOCTH O

VYpoBeHb 3HAYUMOCTHU 0L — BEPOSATHOCTh OTBEPTHYTh MPABUWIIbHYIO TUIIOTE3Y IPU YCIIOBHH, YTO
oHa BepHa. O0BIYHO BenmuunHa o mpuHUMaetcs pasaoit 0,05 nmm 0,01.

Ecmu Fiaon < Fgpaxm, TO Ho - TUIOTE3a O cydyallHOM MpUPOJIE OLECHUBAEMBIX XapaKTEPUCTHK
OTKJIOHSIETCSI M IIPU3HAETCA UX CTATHUCTUYECKas 3HAUMMOCTb M HaaexHocTh. Eciu Fuasn > Fpaxm, TO
runore3a Ho He OTKIIOHSIETCS U IPU3HAETCS CTAaTUCTUYECKAsh HE3HAYMMOCTh, HEHAJIS)KHOCTh YPaBHEHHUS
perpeccuu.

3anaua

Ompenenum  F-kputepuii ®Puiepa 11 ypaBHEHHsI NMApHOH pETPECCHU, IOTYYEHHOTO B
JlaGopaTopHoii padote Nel.

Penienue.

1. Paccumnraiite Fgpum 1m0 ¢Gopmyne 3 U cpaBHHUTE IMOJy4YEeHHOE 3HAu€HHE CO 3HAUYEHUEM,
paccuntanHbM ¢ nomobio Gynkuu JIMHEWH B JlabopaTopHoit paboTteNel.

2. Ompenenure Frasn mpu 3amanHOM ypoBHe 3Hauummoctu o = 0,05 ([lpunoowcenue 1).
Kputnueckoe 3HaueHue Tak:ke MOKHO HallTu ¢ nomoisto pynkuuu Excel FPACIIOBP.

3. CpaBHuTe noiaydeHHble 3HAYCHUS Fass U Fpaxm, CAETANTE BHIBOJ O CYIIIECTBEHHOCTH CBSI3U.
JlabopaTopHasi padora Ne4.
Oyenka cmamucmu4eckou 3HaYUMOCU NApPamMempos pecpeccuu U Koppeayuu

JIIsl OLIEHKM CTATHCTHYECKON 3HAYMMOCTH KOI(P(PUUMEHTOB perpeccMd W KOppeasiiuu
paccunTeiBatoTCs t-KpuTepuii CTbIOJEHTa U 10BEPUTEIbHbIC HHTEPBAJIbI Ka)KJI0T0 U3 IIOKa3aTele.
Beiasuraercs runoresza Ho 0 ciaydallHOM NpUpOJE MOKa3aTeiei, T.e. 0 HE3HAYNMOM HMX OTIUYUHU OT
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Hys. OneHka 3HaYMMOCTH KO3()(PUIMEHTOB perpeccuud U KOppesiiMA C TMOMOINbI0 t-KpuTepus
CTpI0ZIeHTa POBOAMTCS IIYTEM COIIOCTABICHUS UX 3HAYCHUN C BETMUYMHON CITy4aifHOH OmmnOKu:

b a I
tb=—1:; t,=—; ="
" se, se,” ' se @

a Xy

CayuaiiHble OMMOKM TI1apaMeTPOB JMHEHHON perpeccuu M Kod(pduimeHta KOppesiun
orpeAensoTes no Gpopmynam:

2
S ocn. Socm. .

> 07 o’ ©

| 2-90%0-2)

se, Z(X—T()Z =
NS RED Y S PR 3 S ) )
- . OCm.ﬁ— o

: n-2 nZ:(x—Y()2 n‘o, " noy ©)

se

()

CpaBHuBas (axkTuueckoe U KpuTHUecKoe (TaOiauuHOe) 3HaueHus [-CTAaTUCTHKU - luue: U
tparxm - IPUHUMAEM WJIM OTBEpraeM runotesy Ho.

Ces3p Mexnay F-kpurepuem ®umepa u t-cratuctukoid CThIOJIEHTA BBIPAYXKAETCS PABEHCTBOM:
2 42
t’ =t. =JF.

Ecnut tweor < tpaxm WA tgaom < - tmass, TO Ho OTKIIOHSETCS, T.e. &, D U Iy He ciaydaiiHO

OTJIIMYAKOTCA OT HYJIA U C(i)OpMPIpOBaJ'II/ICL noJa BJIMAHUEM CUCTCMATHYCCKHU HeﬁCTBYIOIHCFO (l)aKTopa X.

Ecmut twasn > tpaxm WA tpam > = tmaez, TO TUIIOTE3A Ho HE OTKIIOHSAETCS U MPU3HAETCS CIydanHas
npupoa GopMUPOBAHUS d, D HITH Iyy.

3agaua

OuneHuM CTaTHMCTUYECKYIO 3HAYUMOCTh KO3(PPHUIIMEHTOB pEerpeccuu, pacCUUTaHHBIX B
JlabopartopHoii pabote Nel.

Penienue.

1. IIpumuTte runote3y Ho 0 ctaTucTHYecKn HE3HAYMMOM OTIIMYHH TTOKa3aTesiel oT Hyias a = b =
Iy = 0.

2. PaccumnTaiiTe BENTUYMHBI CIy4ailHBIX OIMIMOOK, MCHoib3ys ¢opmynsl 4, 5, 6, 7. CpaBHuTe
MOJIyYEHHBbIE 3HAUYEHHUs CO 3HAYEHUSAMH, paccuuTaHHbIMU ¢ nomomibio ¢yHkiuun JIMHEWH B
JlabopartopHnoii padboreNel.

3. Onpenenure trags pH 3aJTaHHOM YpoBHE 3HaUUMOCTH o = 0,05 1 cTeneHpto cBo0o b K2 = N —
m — 1 (Ilpunoosicenue 2). Kputnueckoe 3HaYeHHE TakKe MOKHO HaWTH ¢ momomisio yakiun Excel
CTHhIONIPACIIOFP.

4, CpaBHI/ITe NOJIYYCHHBIC 3HAYCHUA taen 1 tqucm, cllelalTe BBIBOJ O CTaTHUCTUYECKOM
SHAYUMOCTH IIapaMeTpOB pCrpeCCUM.

JlabopaTopnasi paGora NeS.
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Pacuem ()oeepumeﬂbﬂbzx unmepeanos

3aMeTHM, 9TO BCE OICHKH, IPUBEICHHBIC paHee, ONPEICIISIFOTCS OJTHUM YHCIIOM, T.€. SIBIISIFOTCS
ToueyHbIMU. [Ipu Manbix 00beMax BEIOOPKH TOUYECYHAS OI[CHKA MOXKET IMPUBOAUTH K OOIBIINM OIIHOKaM
M 3HAYMTEIBHO OTIMYATHCSA OT OICHMBAEMOIO IapaMeTpa. bojiee MUpOKOoe MPUMEHEHHE MOIYYHIT
METO/T JOBEPUTEIIbHBIX HHTEPBAJIOB, pa3padOTaHHBIN aMepuKaHCKUM ctaTucTikoM 0. HeliManom.

Takum 00pa3om, pacCUMTaHHBIC 3HAYCHHS MOKa3aTeneil (KodhUIHEHTHI &, D, Ixy) ABISIOTCS
IpUOINKEHHBIMHU, MTOJYYEHHBIMH Ha OCHOBE MMEIOLIMXCSl BHIOOPOUYHBIX AAaHHBIX. J[JIs1 OLlEHKH TOroO,
HACKOJIbKO TOYHBIE 3HAUEHUS IOKA3aTeJIed MOryT OTJIMYAaTbCsl OT PACCUMTAHHBIX, OCYIIECTBISAETCS
IIOCTPOCHHUE JOBEPUTENIBHBIX HHTEPBAJIOB. JlOBEpUTEIbHBIE WHTEPBAIBl ONPEICIAIOT IPEACIBl, B
KOTOPBIX JIEKAT TOUHbIE 3HAUEHUS ONpEAEIAEMbIX [TOKa3aTelel ¢ 3aJaHHON CTENEHbIO YBEPEHHOCTH,
COOTBETCTBYIOIIEH 3aJaHHOMY YPOBHIO 3HAUMMOCTH o. IIpy HOCTpOEHMM SKOHOMETPUYECKHX
PErpecCUOHHBIX MOJENeH 1OBepUTENbHbIE HHTEPBabl OOBIYHO ONPEAEISIOT JUIsl JIBYX YpPOBHEH
saanmoctn - & = 0,05 u a =0,01 . Coorsercraenno TOBOPAT O S-IPOLEHTOHOM YPOBHE
3HaYMMOCTH WM 00 1-IIPOLEHTHOM YpOBHE 3HAuMMOCTH. JloBepuTesnabHble HHTEpBajbl (YPOBHU
JIOBEPHST) [IPH 3TOM OyIyT paBHbl 1— O = 0,95 u 1-a =0,99. Coorsercraenno roBopsT o 95-

MPOLICHTHOM WJIM 0 99-TIPOLIEHTHOM ypOBHE JoBepHs (HaneKHOCTH). [loquepkHeM, 4TO 4YeM MEHbIIe
YpOBEHb 3HAYMMOCTH (0OJbIIE YpOBEHb IOBEpHUS), TEM IIMPE COOTBETCTBYIOLIUH [1OBEPUTEIHHBIN
UHTEpBaJ (MPU IPOYUX PABHBIX YCIOBUSIX).

Jlnst pacuera JOBEPUTEIbHBIX HHTEPBAIOB /IS TMapaMeTpoB @ U D ypaBHeHus JuHEWHON
perpeccuu onpeensieM npeaeabHyo OomMuOKy A s Ka)KA0ro MoKa3aTes:

Aa = tma6/z. “S€4; Ab = tma6ﬂ. “S€p- (8)

Benmuuuna t,.6, mpeacraBisier coboli TabmuuHoe 3HadyeHHe U-kputepus CThIOJIEHTA TOJ
BJIMSIHUEM CITy4aiHbIX (JaKTOPOB MPH CTEIEHU CBOOOIbI K = N—2 1 3a1aHHOM YPOBHE 3HAYMMOCTH OL.

CDOpMy.TIBI 1A pacdCTa JOBCPUTCIbHBIX HHTCPBAJIOB UMCIOT CJ'IG,I[YI-OH_II/Iﬁ BHUA:

Y. =afAa; y, =a-Aa;, y, =a+hAa

7, =b£Ab; y, =b-Ab; y, =Db+Ab. (9)

min

Ecau B rpaHvllbl OOBCPUTCIIBHOTO HHTEpPBajla IIOMAaAacT HOJb, T. €. HWXHAA TpaHUIA
OTpULATCIIbHA, @ BEPXHIAA MMOJIOKHUTECIIbHA, TO OHGHHBaeMBIfI napamMeTp NpUHUMACTCA HYJICBBIM, TaK KaK
OH HC MOXCET OAHOBPCMCHHO ITPUHUMATD U MTOJOKHUTCIBHOC, U OTPHULATCIIBHOC 3HAUCHU .

3agaua

Paccunraem 1oBepuTeNBHBIN HHTEPBAI 1 KO3DOUIIMEHTOB ¢ 1 D, 3HAYCHUS KOTOPBIX HAlICHBI
B JlaGopaTtopHnoii paboteNel.

Penienne.
1. Ompenenute npeneabHy0 OMUOKY AT KaXI0T0 oKa3aTens no ¢popmyie 8.

2. Ompenenurte AOBEPUTENbHBIC HHTEpBaIbl s KoddduimenroB a, b mo dopmyne 9 wu
3aMUIIATE MTOTYyYECHHBIC TPAHUIIBI IOBEPUTEIHHBIX HHTEPBAJIOB.

JladbopaTopHasi padora Ne6.

Toueunwiii u uHmMepPB8aANLHLIL NPOSHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuul
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ToueuHblil MPOTrHO3 3aKiOYaeTCs B IMOJTYYEHHHM MPOTHO3ZHOTO 3HAYCHUS yp , KoTopoe

onpesensercs IMyTeM MOJCTAHOBKM B ypaBHeHHe perpeccun: (111 Y, =a + bx

COOTBETCTBYIOIIETO (IIPOTHO3HOTO) 3HAYCHHS X p: Yp=2a+ b- Xy,

WHTepBalibHbIN MPOTHO3 3aKJII0UAETCS B TOCTPOCHUU TOBEPUTEIBHOIO HHTEPBAja MPOTrHO3a, T.
€. HUWKHEH U BEpXHEU rpaHull Ypmin, Vpmax THTEPBAJIA, COAEPKAILETO TOYHYIO BEJIMYMHY JJI IPOTHO3HOTO
3HaueHUS Vp (Vpmin< Pp< Ypmax). JlOBEpUTEIbHBI HHTEpBAl BCErAa ONPENCNACTCS C 3aJaHHOU
BEPOSITHOCTBHIO  (CTENEHBIO YBEPEHHOCTH), COOTBETCTBYIOLIEH MPHUHATOMY 3HAUYCHHUIO YpPOBHS
3HAYUMOCTH OL.

[IpenBapuTenbHO BEIYMCIISCTCS CTaHAAPTHAS OMIMOKA IPOTHO3a myp :

2
X, — X
=0 -1+£+(p )

yp ocm. n W , (10)

3arem CTPOUTCA I[OBGpHTGJIBHBIﬁ HWHTCPpBAJI IMPOrHo3a, T. €. ONpCACIAOTCA HUXKHAAL yyprrin u

BCPXHAA 7ypnax I'paHUIIbI HHTCPBAJIa IIPOrHO3a:

:yp_Ayp; 75, :yp-"A)?p-

ypm’n

e A :tma@z.'myp'

<>
©

3anaua

BrIimomHuM mporHO3 0XKHAaeMbIX 00BEMOB MPOJaK y MPHU MPOTHO3HOM 3HAYEHHH 3aTpaT Ha
pexnamy x, coctaBisitomieM 107% ot cpennero ypoBHs. OIEHUM TOYHOCTH MPOTHO3a, PACCUUTAB
OLIMOKY MPOTHO3a U €r0 JOBEPUTENIbHBIN UHTEPBAL.

Pemrenne.

1. PaccuuraiiTe IpOrHO3HOE 3HAYEHUE X p , @ 3aTEM IPOTHO3HOE 3HAYCHUE yp .

2. Paccuurtaiite omubKy nporuosa mno gopmyse 10.

3. TlocTpoiiTe NOBEpUTENBHBIA HMHTEpBAI INPOTHO3a, CAENANWTE BBIBOABI O HAJIEKHOCTH
MIPOTHO3A.
JlabopaTopHas padora Ne7.

Pacuem xkoagpgpuyuenma snacmuunocmu

B skoHOMUYECKHX HCCIEIOBAaHUSAX HIMPOKOE NMPUMEHEHHE HAXOAUT TAaKOW IOKa3aTelb, Kak
KO3 (HULIMEHT 3JIaCTUYHOCTH, BBIUUCIISIEMBIH MO (hopMyIie:
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' X
=1 (x)—.
y
KoaddunmeHT »1acTHYHOCTH OKa3bIBa€T HA CKOJIBKO MPOILEHTOB U3MEHHUTCS Pe3yNbTaT ) Mpu
n3MeHeHuu ¢akropa x Ha 1 % OT cBOEro HOMUHAIBHOT'O 3HAYCHHUSI.

Jnist muHeHo# perpeccuu KO3 (QUIIMEHT TaCTUYHOCTH PABEH:

o=b2
y

M 3aBUCHUT OT X, IODTOMY pPaCCUYMTBIBAIOT CpCI[HI/Iﬁ KOB(b(l)I/IHI/IeHT 3JIaCTHYHOCTU:

1

D=1 (X)

I
o

<I | I
<I | I

Cpenuuii K03QQUIUEHT JIaCTUYHOCTH ) MOKA3bIBAET, HA CKOJBKO IPOLEHTOB B CPEIHEM II0
COBOKYITHOCTH U3MEHUTCS PE3yJIbTaT ) OT CBOEH Ccpe/lHEel BeIMYMHBI pU u3MeHeHUH (akTtopa x Ha 1 %
OT CBOETO CPEAHETO 3HAUCHHUSI.

3amaua
PaccunraeM k03 (HUIUEHT 3JaCTHYHOCTH U CPETHUN KOIPPHUIIMEHT TaCTUIHOCTH.

Penrenne.

1. Paccuwuraiite K03QOUIHEHT STACTUYHOCTH U CPEAHHI KO()(HIMEHT IaCTHIHOCTH.

2. Cpenaiite BBIBOZIBI 00 M3MEHEHUH Y IPH U3MEHEHHHU (aKTOpa X.
KouTtpoJibHbIe BOIPOCHI:

1. YUTo moHuMaeTcs noj napHoit perpeccueii?

2. Kakoil Bua MMeeT cucTeMa HOPMaJbHBIX ypaBHEHUH METOJa HAaUMEHBIIUX KBaJpaTOB B cllydae
JTUHEWHOMN perpeccun?

3. o xakoil popmyse BeIUMCIAETCS JIMHEWHBIN K03 DUIIMEHT NapHOi Koppensuuu?

4. Kak BBIUUCIIAETCS U UTO MOKA3bIBAECT MHEKC AeTepMUHAIINN?

5. Kak npoBepsieTcst 3HAaUMMOCTb YPaBHEHHsI PETPeCcCUU U OTJENbHBIX KO3 UIIMEHTOB?
6. Kak cTpoutcs JOBEpUTENBHBIN HHTEPBAJI IPOTHO3a B CIIy4yae JIMHENHOW perpeccun?

7. Kak BBIYUCIAIOTCS M YTO MOKA3bIBAIOT KOA(P(GUIIMEHT 3JaCTUYHOCTU O U CpeaHUi KOdPPHUIHEHT

MACTHYHOCTH 2 ?

IOCTPOEHUE MOJEJHA MHOXECTBEHHOM JJMHEMHOM PET'PECCHUHA
JlabopaTopnasi paGora Nel.
Ombop ¢haxmopos 0151 NOCMpOeHUss MHOHCECMBEHHOU IUHEUHOU 3A8UCUMOCTU
U OYyeHKa cmeneHu KoJLIuHeapHocmu u MyJ1bmuKoJUVIUHeAPHOCMU pecpeccopos

MHo:xecTBeHHAA JIHHEHHAS perpeccusi — ypaBHCHHUE CBA3U C HECKOJIBKUMH HE3aBUCUMBIMU
NEpCMCHHBIMU
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y=by +bX +byX, +...+ b X, + & 1)

rae y — 3aBucumas (0OBSCHsEMasi, SHIOTEHHAs) — PErpeccani; Xi, X, , Xm — HE3aBUCHUMBIE
(0OBsICHSIFOIINE, DK30TCHHBIE) IEPEMEHHBIE — PETPECCOPBI, £ — CIIy4aliHasi COCTABIISIONIAS MOJICITH.

3aBucumocth (1) BO MHOTMX Cly4asX JOBOJBHO XOpPOIIO OTPAXaeT CIOXKHUBIINECS
HSKOHOMMYECKHE B3auMOCBs3U. Mcxonnas undopmarus s HOCTPOSHUS TaHHOM 3aBUCUMOCTH OOBIYHO
3aJlaeTcsl B BUJI€ HEKOTOPOM TaOJIUIIBI.

Ne DaKTOPBIL, VIS KOTOPHIX MOJy4YeHbl JaHHbIE
X1 X2 Xj Xm Yy
1 X11 X1 Xi1 Xm1 Y1
2 X12 X22 Xj2 Xm2 Y2
n Xim X2m Xjn Xmn Yn

Crnemyer omnpenenuTh BCE JIM IEPEMEHHBIC CIEAYeT BKJIIOYATh B YPaBHCHHWE WM €CTb
NEepEeMEHHbIE, KOTOPbIE CYIIECTBEHHO HE BIUSIOT HA BEIUYMHY Y M UX HEIeJIeco0o0pa3HO BKIIIOYATH B
(1). B nepBom ciydae p = m, Bo BTopoM P< m.

JIJIs pelIeHust 3TOro BOMPOCa YacTO UCIOJIB3YeTCs TabauIa, COCTaBICHHAs U3 KO3(DPUIIHMEHTOB
MapHOU KOPPEIALHH. DJIEMEHTAMHU TAKON TaOIHIIBI SIBISIOTCS KOA(DPHUITUESHTHI TAPHOU KOPPETAIAN IS
Bcex M ¢akTopoB. Tabmuiia uMeeT BUI:

y X1 X2 Xm
1
y ryxl ryx2 rme
X1 1
My Max, r-Xlxm
X2 1
rx2y rX2X1 erXm
Xm 1
er Yy r-mel erXZ

B knerkax Tabiuibl 3anucaHbl mapHbie KOIQOUIMEHTH KOppensAuuu, Hampumep, Iy x

napHbIi KO3 PULIUEHT KOPPENALUU MEX Ty IEPEMEHHBIMU X2 U X1.

I‘-yXJ- COBIMAAAarOT, TaK KaK TCCHOTA CBA3U MCKIY

Koadpdunuentsr 'ij n rji , @ TAKXKE rxjy 51

IEPEMECHHBIMHU Y U Xj TaKas K€, KaK MEXXAY NICPEMCHHBIMU Xj U Y, aHAJIOTUYHO JUIA Xj U Xi.

[TosToMy TabIUIly 3alIMCHIBAIOT B YIIPOLIEHHON cUMMETpHUHON (hopMe (TpeyroibHast Gopma).

y X1 X2 ... Xm
y 1
ryxl ryX2 ryxm
X _ 1
' rxlxz rxlxm
X _ _ 1
? r-X2 Xm
Xm _ _ _ 1

IIo naHHBIM TakoM Ta6J'II/II_H:I MOKHO TPUMEPHO OLICHUTL, KaKHUEC (I)aKTopBI CYHICCTBCHHO BJIUAIOT
Ha IEPEMCHHYIO Y, a KAKHU€ — HECYIIICCTBCHHO, a TAKKEC BBISIBUTH 3aBUCHUMOCTH MECXKIY (baKTOpaMI/I.

Ecnun BennumnHa ko3¢ uiyenTa napHoil Koppesiuu Mexay Y U Xj Mana, TO HelleaecooOpa3Ho
BKIIOYaTh (hakTop Xj B ypaBHeHHe (1). Beicokoe 3HaueHne ko3(dduimenta nmapHoil Koppensuuu
MEXY Xi U Xj, TOKa3bIBA€T UX TECHYIO KOPPEISAIUOHHYIO CBA3b. CUMTAETCS, YTO BE NIEPEMEHHBIE Xi U
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Xj ABHO KOJLTMHEAPHBI, T.€. HAXOJATCA MexkK Ty co00ii B nuHelHo# 3aBucumocty, ecm Iy X; 20,7 . Ecin

(bakTopsl SBHO KOJUIMHEAPHBI, TO OHU JYONUPYIOT APYr JApyra U OJUH U3 HUX PEKOMEHIYeTCs
UCKITIOYUTH U3 perpeccuu. [Ipeanouyrenue npu 3ToM oTaaeTcs He pakTopy, 00Jee TECHO CBSI3aHHOMY C
pe3yabTaToM, a ToMy (akTopy, KOTOPBI NHpU AOCTATOYHO TECHOW CBSA3M C PE3yIbTaTOM HMEET
HAaUMEHBIIYIO TECHOTY CBSI3H C IPYTUMH (DaKTOpaMH WM BEIOUPAIOT OJMH U3 HUX B 3aBUCUMOCTHU OT HX
CMBICIIa M MHEHHs uccienoBatens. HenenecooOpa3HO BKIIOYaTh B ypaBHEHHE OJHOBPEMEHHO
MOKa3aTey, MPEJCTABIAIONINE CYMMY HEKOTOPHIX (DaKTOpPOB HJIM UX COCTABHBIX 4YacTe, a Takxke
XapaKTepU3YIOIUE OJWH M TOT € (DaKTOp, BHIPAKEHHBIH B Pa3IMYHBIX EIWHUIAX W3MEPEHUS,
Harnpumep, a0COTIOTHBIX M OTHOCUTEIbHBIX.

[To BenmuunHe napHbIX KO3PPUIIMEHTOB KOPPENALNN O0OHAPYKUBAETCS JIUILb SIBHASL KOPPEIALUs
¢akxTopoB. HanbosnpIme TpyTHOCTH BOSHUKAIOT MIPU MYAbMUKOLIUHeapHocmu (HakTopoB. s oLeHKH
MYJIbTUKOJIIMHEAPHOCTH (PaKTOPOB HCIIONB3YETCS onpedenumens Mampuysbl NApHslX Kodgdgduyuenmos

medchakmopHoll Koppenayuu DET‘R‘ .

U
X1 Xo X1 Xm

DET\R\:rxlel S

erxl erX2 e

Yem Ommxe k 0 ompenenuTenb MaTpUIBl MeX()aKTOPHOH KOPpENSIMU, TEM CUIIbHEe
MYJIbTHKOJUIMHEAPHOCTh (HaKTOPOB M HEHAJE)KHEE PEe3yJIbTaThl MHOKECTBEHHOH perpeccun. U
Hao0opoT, yeM OmwKke K | ompeaenuTens MaTpuibl MEK(AKTOPHOW KOPPEISIHU, TEM MEHBIIe
MYJIBTUKOJJIMHEAPHOCTH (PAKTOPOB.

3anauya

Tpebyercs MOCTPOUTH CTATUCTUYECKYIO 3aBUCUMOCTh CTOUMOCTH KBapTUPBI OT TpeX (pakTopoB
B BHJE MHOXECTBEHHOW perpeccuu (Ttabn. 1). Jng mocTpoeHUss MOAEIH, B TEPBYIO OuYepelb,
HE00XO0AUMO MPOBECTH 0TOOP (PAKTOPOB U OLIEHUTH CTENEHb KOJJIMHEAPHOCTH PErPECCOPOB.
Pemenue.

1. Paccuuraiite ko3¢ dunreHTs napHoi koppensiuuu. [IpoBeppTe MpaBUIBLHOCTH PACUETOB C
nomoinsio crariucrudeckor Gy KOPPEJI anextponnoii Tabmuisr Microsoft Excel.

2. Tlo momydeHHBIM 3HAYEHUSM TAPHBIX KOA(PQHUIIMEHTOB KOPPENISIHUU OTOepUTE Hamboee

cyliecTBeHHbIE (pakTopbl 1 ypaBHEHHS (1).

[TpoBepbTe GakTOPHI HA KOJUTMHEAPHOCTh U MYJIbTUKOJUTMHEAPHOCTb.

4. Cpnenaiite BBIBOJBI.

w

Tabmauma 1.
HcxoaHble JaHHbBIE 3a0a4Ud
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paccTosiHve
CTOMMOCTb o6 as Xunas
2 [0 MeTpo,
Ne nam. KBapTUpbI, |nnowanb, m> | nnowanb,
ThiC. AON., Y X1 M% x 5 MUAHYT
MELLIKOM' 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

JlabopaTopnasi paGora Ne2.
Oyenxa napamempog ypasHeHuss MHOJICECMBEHHOU pecpeccuul

J111 OLIEHKH MapaMeTpOB YpaBHEHHsI MHOKECTBEHHOM JTIMHEHHOW perpeccuy MPUMEHSIOT METO/T
HauMeHbIHX KBaapatoB (MHK).

JInst TMHEVHBIX yPAaBHEHUN W HENMHEWHBIX YPAaBHEHUH, NPUBOJUMBIX K JIMHEHHBIM, CTPOUTCS
CIIENYIOIas CUCTEMa HOPMAJIBHBIX YPaBHEHUM, PELICHHE KOTOPOM IO3BOJSAET IOJNYYUTh OLEHKU
MapaMeTpoB PErpeccuu, B YaCTHOCTH sl ypaBHeHus (1):

Zy: nby +b12x1+b22x2 +...+bm2xp,
Doyx =l Y X b ) XE b, D XX et by D XXy, "
kaxm :bOme +b12x1xp +b22‘x2xm +...+bm2x§1.

O,Z[HI/IM N3 METOJOB IJId €€ pCUHICHUA ABJISICTCA MCTOJ OHpC,Z[CJ'IHTGJ'ICfII
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=25 b=t b, =S

oYX DX D) Xy
Alezxf szxl Z:xmx1

rie  |.. — OIIPEAEIUTEND CUCTEMBI;
2
Sk Yt 3y o 32

AbO ) Abl geees Abm — YaCTHBIC OIpPCACIIMTCIN,; KOTOPBIC IIOJIYYAarOTCd IIYTEM 3aMCHBI

COOTBETCTBYIOIIETO CTOJIOIA MATPHIIBI ONIPEACTUTEISI CUCTEMBI JJAHHBIMH JIEBOM YaCTH CHCTEMBI.
3agaua

1. Paccuuraiite mapameTpbl YpaBHEHHs MHOKECTBEHHOH perpeccud C MOMOIIBI0 METoAa
onpenenurene. JUIsi  BBIYMCIEHMS OIPEACINTENEH MCHOJIB3YHTE CTATUCTHUYECKYIO
¢yukuto MOIIPEJL. [IpoBeppTe mnonmyudeHHBIE pe3ydbTaThl € MOMOIIBI0 (PYHKIHK
JIMHEMH.

2. 3anumuMre NoJly4eHHOE ypaBHEHHE MHOXKECTBEHHOW PETrPeCcCUU.

JlabopaTopHas padora Ne3.
Ilocmpoenue ypagnenus MHOXCeCMBEeHHOU pespeccuu 8 CMAaHOapmMu308aHHO hopme

Ecnn ko3 puuueHTsl MHOKECTBEHHOM perpeccuy paccMaTpuBaTh B KadyecTBE IOKa3aTesei
BIMSIHUSA (DAaKTOPOB, TO CIEAYET UMETh B BULY, YTO KO (UIIMEHTHI PETPECCHH MEX Ty COOOH TPSMO He
CpaBHUMBI. VX 4uClIeHHbIE 3HAYEHMSI 3aBUCAT OT BBIOPAHHBIX €AMHUI] U3MEPEHUs Kaxa0ro (akropa.
Uro6sl KO3(h(UIMEHTHl PErpeccuy CTajdl CpPaBHUMBI, MX MPHUBOJAT K CTaHAAPTU3UPOBAHHOMY
macmtaly. [l 3Toro Bce TMepeMeHHbIe BBIpAXAIOT B 0Oe3pa3MEpHbIX, TaK Ha3bIBAEMBIX
CTaHApPTU3UPOBAHHBIX €IMHNLIAX U3MEPEHUS IIPU TOMOLIY CIEAYIOIUX COOTHOIIECHUN:

(X x)
-,

L=y,

o)

ty X

y

rie Oy, Oy

i COOTBETCTBECHHO CPCAHUC KBAAPATUIHBIC OTKIIOHCHUA.

CBoOomubIii wieH Do B CTaHZAPTU30BAaHHOM YypPaBHEHHMH MHOXECTBCHHOW pPErpeccUu
OTCYTCTBYET, T.€. ypaBHeHHE (1) MOXKHO 3amucaTh B BUJIE:

ty = ﬁltx1 +ﬂ2txz +"'+ﬂmtxm & ()

Bce NEPCMCHHBIC YPABHCHUS BBIPA’KCHLI B CPABHUMBIX CIUHULIAX U3MCPCHUS. KOE)(b(I)I/ILII/ICHTBI

B B2 P HaspiBaroTCS KOX(PGUIMEHTAMHI PErPECCHH B CTAHAAPTH30BAaHHOM MaciTabe. s ux

OTIpeIeIIEHUsT MOKHO TIepeiTr oT KoaddumuenTos bj x p j (J=1m) y4 00paTHO OCYIIECTBIIAETCS

o ¢opmyre:
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KoaddunmenTtsr perpeccuu (2) MOKa3bIBAIOT BIUSHUS H3MEHEHHS KaXKIOW TMEpEeMEHHOW Ha
u3MeHenue (axrtopa y. Bece koapduimeHTs BhIpaKE€Hbl B CPAaBHUMBIX €IUWHUIAX H3MepeHus. Yem

OoJb11Ie | s j |, TeM cubHEe BIMAET COOTBETCTBYIOMIMN (PaKTOPHBIN IMOKA3aTelb Ha PE3yIbTaTUBHBIN.

Takum o0pazom, cpaBHHBasi MeXAy cOOOW CTaHIapTHU30BaHHbIE KOA(PGULKUEHTHl PErpeccuu
MO>KHO PaHXHPOBATH (PaKTOPHI 110 CUJIE UX BO3ACHCTBHS Ha pe3yibTaT. B 3TOM OCHOBHOE JOCTOWHCTBO
CTaH/IaPTU30BaHHBIX KOA(D(PUIIMEHTOB perpeccuu B OTIHYKE 0T KOA(P(UIIUEHTOB «UHUCTOM» perpeccuu,
KOTOpBIE HECPAaBHUMBI MEX1y COOOH.

Ha mpakTrke 4acTo MCHONB3YIOT YpaBHEHHE PETPEecCHH B CTaHAAPTH30BAHHOM MaciuTade B
BUJIE!

Y =B X+ BoXo + .ot B Xy + €.

Kak ObUIO TIOKa3aHO BBINIE, paHKUPOBaHHE (DAKTOPOB, YYACTBYIOIIMX BO MHOXECTBEHHOU
JTUHEHHON perpeccuu, MOXKeT ObITh POBEACHO Yepe3 CTaHaPTU30BAHHbBIE KOAPPUITUEHTHI PErPECCHH
(B-xoaddurmentsr). D1a K€ 1EIb MOKET OBITh JOCTUTHYTA C IMOMOIIBIO YaCTHBIX KOA(PHUIIMEHTOB
KOppeJsIuu — JUIS JIMHEWHBIX cBs3ed. Kpome TOro, 4acTHble TOKa3aTeM KOPPENSIHHA IITHPOKO
UCTIOJIB3YIOTCS MPH pPelieHHH Mpo0ieMbl 0TOopa (hakTOpOB: 1ENeco00pa3HOCTh BKIIFOUEHHS TOTO HITU
UHOTO (haKTOpa B MOJICNb JOKA3bIBACTCS BEIMYMHOM IMOKA3aTelIsl YACTHON KOPPEIISIIUH.

YacTtHble KO3(GUIMEHTHI (MM HHICKCHI) KOPPEISALUN XapaKTePU3YIOT TECHOTY CBSI3U MEXIY
pe3yJIbTaTOM W COOTBETCTBYIOIIMM (DAaKTOPOM TMpH YCTPAHEHUH BJIMSHHUS JPYrHX (aKTOPOB,
BKIIIOYCHHBIX B ypaBHCHHE perpeccuu. Ilokasarenn 4YacTHONW KOPPENSIUU TPEACTABISAIOT COOOH
OTHOIIIEHHE COKPAIIEHHUS OCTATOYHOW THCIIEPCHH, MPOM3OIIEAIIEr0 B Pe3yyIbTaTe JOMOJHUTEIHLHOTO
BKIIFOUCHUSA B aHAJIM3 HOBOI'O Q)aKTOpa, K OCTaTOYHOU AUCIICPCHUH, HMEBIIEHA MECTO J0 BBCACHUSA B
MOJIeTb HOBOTO (haKTopa.

KoadduimenT yacTHOM KOppesIIK, U3MEPSIONIUI BIUSHUE HA Y PaKTopa Xi IPU
HEU3MEHHOM YPOBHE JAPYTUX (PaKTOPOB, MOKHO OMPEAETUTH MO (hopMyIie:

1_R§x1 XX
XX
FyX %X, Xy o X X g X = 2|17 g
VXXX e Xjg X g e Xy 1_R2
Y% Xg X j_1 X g X
RZ
THE 'YX .. Xj... Xy — MHOXKECTBEHHBIA KOO(QDUIMEHT JETEPMUHAIIMU BCETO KOMILIEKCA M (PaKkTopoB ¢

2
pe3yabTaTOM; Ryxlxz...x j1Xji1- Xy — MOKa3aTesb I€TEPMUHAIINM, HO O€3 BBEICHUS B MOJIENb (pakTopa

Xj.

Cpennue k0d(PGUIMEHTH AIACTHYHOCTH Ui  JIMHEWHOW MHOXKECTBEHHOW Pperpeccuu
PaCCUYUTHIBAIOTCS IO hOpMYIIE:

Y MOKAa3bIBAIOT, HA CKOJBKO MPOLIEHTOB B CPEJIHEM IO COBOKYITHOCTH U3MEHUTCS PE3YJIbTAT ) OT CBOEH
BEJIMYMHBI TPU U3MEHEeHUH QakTopa x Ha 1 % oT cBOoero 3HaYeHUs IPH HEM3MEHHBIX 3HAYEHUSIX IPYTHX
(hakTOpOB.

3agaua
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1. PaccuuTaiite cTaHIapTU30BaHHbIE KOI(PQUIMEHTHl PETrpecCHH. 3alHIIUTE IOJy4YeHHOE
ypaBHEHHE B CTaHJAPTU30BaHHOM MaciiTade Buza (2).
2. TlpopamxupyiiTe cTaHAapTH30BaHHBIE KOA(PPUIMEHTHI perpeccuu Mo CUIIe UX BO3ACUCTBUS
Ha pe3yJbTar.
3. Paccunraiite cpeanue K03 PpUIMEHTHI 371aCTUYHOCTH.
JlabopaTopnasi paGora Ne4.

Cocmasnenue uacmmuvix ypasHeHull pecpeccuu

Ha ocHoBe NnMHEHHOro ypaBHEHUS MHOXECTBeHHOW perpeccuu (1) Moryr ObITH HaiiJEHBI
YaCTHBIE YpaBHEHUS PETPECCUM, T.€. YPaBHEHHS! PErpecCUd, KOTOpPbIE CBS3BIBAIOT PE3YJIbTaTHUBHBIN
NPU3HAK C COOTBETCTBYIOIIMMHU (PaKTOpaMu Xj TpPU 3aKPEIUICHUH JAPYTUX, YYHUTHIBAEMBIX BO
MHOKECTBEHHON perpeccuu, (pakTopoB Ha CpefHEM ypoBHE. YacTHbIE YpaBHEHUS PErpecCHUM MUMEIOT
CIEAYIONIUN BU:

Yy X Xg s Xom =by + by X +b, X2 + by X3 +...+ b Xm + &;

yXlel’st----’Xm - bO +blx1 +b2X2 +b3X3 +...+bm Xm + &,

Yo X Xp Xy = D0 FPOXL D X2 + .+ By Xm 4+ B X + 5

[Ipy moacTaHOBKE B 3T YpaBHEHHsI CPEJIHMX 3HAYEHUH COOTBETCTBYIOIIMX (PAKTOPOB OHHU
IIPUHUMAIOT BUJ IIAPHBIX YPABHEHUN JIUHEHHOMN PErpeccui, T. €. UMEEM:

Yoo %o x0nx. = Br 10X

m:@+@@;

rac

B, =D, +b2>_<2 +b3>_<3 +...+bm>_<m;

B, =hy +b1>_<1+b3>_<3 +...+bm>_(m;

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

B orinume oOT mapHOM perpeccu, YacTHbIE YPAaBHEHMSI PErpecCUM  XapaKTEpPU3YIOT
M30JIMpPOBaHHOE BIMsHUE (pakTOpa Ha pe3ysbTaT, 00 JIpyrue (GpakTophl 3aKpereHbl HA HEM3MEHHOM
ypoBHE. D¢ (heKThl BIUSHUS APYTUX (PAKTOPOB MPUCOECTUHEHBI B HUX K CBOOOJHOMY WIEHY YpaBHEHUS
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MHOKECTBEHHOM perpeccuu. JTO MO3BOJSET HA OCHOBE YaCTHBIX YpaBHEHHUI PErpeccuu ONpEeNelaTh
YacTHbIEe KO3(PUUMEHTHI D1aCTHYHOCTH:

X.
ayxi :bj o I !
yxj’Xl’XZ""’Xj—l’X X

jt1r A

rae bj — xoadduuueHtsr perpeccun aias (akropa Xi B ypaBHCHUHM MHOKECTBCHHOHM pErpecCHu;

yxj ! Xl’ X2""’Xj—1’ XjJrl""’Xm — 3HAYCHUE pE3YJBTaTUBHOTO (aKTopa, MOIYYCHHOE U3

YaCTHOTO ypaBHEHUS PErPeCCUU MPU JAaHHOM 3HAYeHHH (pakTopa Xj.
3agaua

1. CocraBbTe YaCTHBIC YpaBHEHUS PETPECCUH.
2. Omnpenenure yacTHbIe KOI(DPUIMEHTHI AIACTUYHOCTH U MPOPAHKUPYHTE HaKTOPbI
M0 CHJIE UX BO3JICHCTBUS HA pE3yibTaT.
JlabopaTopHasi padora Ne5.

OueHKa HAOeHCHOCmU pes3yibmanmos MHONCECMBEHHOU pezpeccuu u Koppeaayuu

HpaKTI/I‘leCKaﬂ 3HAYMMOCTb YPaBHCHUSA MHOKE€CTBEHHOMU perpecCruu OUCHUBACTCS C IIOMOIIBIO
MoKa3aTellsi MHOKECTBECHHOM KOPPCIIOUA U €0 KBaapara — KOB(b(l)I/II_II/IeHTa ACTCpMUHALIUHU.

[Tokazarenab MHOKECTBEHHON KOPpESILIMM XapaKTepU3yeT TECHOTY CBSI3U paccMaTpHUBAEMOI0
Habopa GakTOPOB C UCCIIEAYEMBIM PU3HAKOM, WM, HHAYE, OLICHUBAET TECHOTY COBMECTHOI'O BIIUSHUS
(akTOpOB Ha pe3yJbTar.

He3aBucumo ot (I)OprI CBSI3Y MOKa3aTellb MHOKECTBEHHOM KOppe/IsIIUKU MOXKET OBITE HaleH
KaK HHAEKC MHOXKECTBEHHOM KOppCsinumn:

2
rac Gy - o61ua$1 AUCTICPCHUA PE3YJIIbTATUBHOI'O IIPU3HAKA, Gocm — OCTaTO4YHasA AOUCHCPCUAd IJIA

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

ypaBHEHUS )7= f(X]_lXZl"'le), O n

[Ipu nuHeNHOM 3aBUCUMOCTH MPU3HAKOB (QOopMysia MHAEKCAa KOPPENISLUN MOXET OBbITh TaKkKe
IIPEJICTABICHA CIEAYIOUIMM BBIPAKEHUEM:

m
st = 3| 2By T
j=1

. r
rue ﬂxj — CTaHJapTU30BaHHbIE KOO(DQUIMEHTHI PETPECCHH; 'yX; — TapHbIE KOI(POHUIMEHTHI

KOPPEJSAIHH pe3yibTaTa C KaXxabIM (PaKToOpoM.
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dopMya HHIEKCa MHOKECTBEHHON KOPPEALUU IS INHEMHON pEerpeccuu I0Iy4Yuiia Ha3BaHue
JIMHEeHOro K03pPUUMeHTa MHOKECTBEHHON KOPPpeJsilMU, WK, YTO TO K€ CaMO€, COBOKYITHOI'O
k03¢ duureHTa KOpPpeasilum.

WNHnexkc MHOXECTBEHHOH Koppemsiiuu u3Mmensercs ot 0 1o 1. Uem Omke ero 3HadeHue K 1, Tem
TECHEE CBSI3b PE3YJNBTATUBHOTO MpH3HAKa CO BCEM HA0OpOM wHccleayeMbix (akTopoB. Bemnumna
WHJIEKCA MHOXKECTBEHHOM KOppesuud OoNbIlle WJIM paBHA MaKCHUMAJIBHOTO TApHOTO WHJEKCa
KOPPEJISALIHH:

Ryxlxz...xm 2 Ryxj (max) J =1m.

[Ipy npaBUIBHOM BKIIOYCHUU (AKTOPOB B PErPECCHOHHBIN aHAIM3 BEIWYMHA HMHJIEKCA
MHOKECTBEHHOW KOoppessuuu Oy[eT CYIIECTBEHHO OTJIMYaThCs OT MHJEKCAa KOPPESALHMM MapHON
3aBUCUMOCTH.

Koaddunment (MHAEGKC) MHOKECTBEHHOH JETCPMHHAIMM PACCUMTHIBACTCS Kak KBaIpaT
MHJIEKCAa MHOYKECTBEHHON KOPPEIIALINHN:

2
V¥ X e Xy

CkoppeKTHpOBaHHbIH KO duIMeHT (MHICKC) MHOYKECTBCHHON JCTEPMHHAIUM COJCPKHT
MIOTIPABKY Ha YUCIIO CTETICHEH CBOOOIBI 1 PACCYUTHIBACTCS TI0 (hopMyJIe:

- n-1
R?=1-(1-R%).-———
n-m-1

rJie N — 9nciIo HAOIOIeHUH; M — 9rciio (pakTopoB.

3HaYMMOCTh YpAaBHEHMsI MHO>KECTBEHHOH perpeccuu B LIEJIOM OLEHHBAETCs ¢ MoMmollbio F-
kputepus durepa:

R? n-m-1
1-R? m

F(j)akm. =

Fmac: onipenensercst mpu 3aganaoM o, (0,05; 0,01) u crenensix cBo6oasr kK1 =m, k2 =n—-m -1,
(M — gucno mapaMeTpoB mpu HaKTOPHBIX IEPEMEHHBIX B YPABHCHUH MHOXECTBCHHOW PErPECCHH).

YacTHbllt F-KpuTepuil OIEHMBAET CTATUCTHYECKYIO 3HAYUMOCTb MPHUCYTCTBHS KaXKIOrO M3
¢dakTopoB B ypaBHeHUHU. B obuiem Buze, a1 pakTopoB YacTHBIN F-kpuTepuil onpeaenurces Kak:

2 2
F B Ryxl,...,xj X Ryxj X X e X M= M -1
vacmXj 2
1- Ryxl,...,xj Xm 1

Finac: st vactHOTO F-KpUTEepHs onpeaensercs npy 3alaHHOM o ¥ cTeneHsx cBo0oabl K1 =1, k2 =n—-m
-1

Onenka 3HaYMMOCTH KO3((UIIMEHTOB YUCTON perpeccuu ¢ noMoinbto t-kputepust CTproneHTa
CBOJMTCS K BBIYMCIICHUIO 3HAYECHUS:
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J
t(j)akm. = = |:X- J

rae Mpi —CpeHssa KBaapaTudHas omrbka koadduirenta perpeccun bj, oHa MOXeT OBbIThH OIpeseIcHa
o cueaytouieit popmyse:

B Oy- \/1_ R)%xlxz...xm 1

m, = :
1 2 ‘\/ 1
G . 1— R n - m - ’
X; X Xq e X
2
YX1X5...Xp,  — MHOXKECTBEHHBIH KO3(PPUIMEHT AeTepMHHAIIMM BCEro Komiuiekca M (akTopoB ¢
RZ

pe3yﬂBTaTOM; Xle...Xm - KOB(b(bI/IHI/IeHT IIeTepMI/IHaHI/H/I JJIs1 3aBUCUMOCTHU q)aKTOpa Xj CO BCEMHU

Apyrumu (pakTopamMu ypaBHEHHSI MHOKECTBEHHOM PETPEeCcCHH.
tinae: OTIPEIEIIACTCS MIPH 3aJAHHOM 0. M CTEIIEHH CBOOOap K=n—m - 1.
3agaua

1. Paccuuraiite muHeiHOro K03 PUIMEHTA MHOKECTBEHHOM KOPPEIALMH M CETAATE BBIBOJ O
TECHOTE CBSA3M Pe3yJIbTaTUBHOIO IPU3HAKA CO BCEM HAOOPOM HCCIeTyeMbIX (aKTOPOB.

2. PaccuuTaiite K03((QHUIMEHT MHOKXECTBEHHOM IeTEPMUHALIUM M C/IeJIaliTe BHIBOJ 00 OLIEHKE
KauecTBa IIOCTPOCHHON MOJIEIH.

3. Paccumraiite Fyum M CPaBHHTE TOJNYYEHHOE 3HAYECHHE CO 3HAYECHUEM, PACCUMTAHHBIM C
nomoupio pyukiuy JUHENH. Onpenenute Frax IpU 3a1aHHOM YPOBHE 3HAUMMOCTH OL =
0,05. CpaBHute nosyueHHble 3HAYCHUS Fagi U Fpaxm, cenaiiTe BBIBO O CYIIECTBEHHOCTH
CBSI3U.

4. Onpenenute tgam ¥ tras IPH 331aHHOM YpoBHE 3HauMMOCTH o = 0,05 CpaBHHTE MOTyIEHHBIE
3HAUEHUS U CIIENANTEe BBIBOJ O CTATUCTUYECKON 3HAUMMOCTH ITapaMETPOB PETPECCHH.

KoHTpoJsbHbIE BONIPOCHI:

1. Uto moHuMaeTcs 1o IMHEWHONW MHOKECTBEHHOM perpeccueit?

2. Kakue 3agauun peniaroTcsi Npy NOCTPOCHUN ypaBHEHUS perpeccuu?

3. Kakue TpeGoBaHMs MPEIbBIAIOTCS K (aKkTOpaM, BKIIOYaEMbIM B YPaBHEHHUE perpeccuu?
4. Yto noHUMaeTcs 10/ KOJUIMHEAPHOCThIO U MYJIbTUKOJUIMHEAPHOCTHIO (haKTOPOB?

5. Kak nposepsercs Haluuue KOJUIMHEAPHOCTU U MYJIbTUKOJIIIMHEAPHOCTH ?

6. Kakoil BUJ MMeeT cucTeMa HOPMAJIbHBIX YPaBHEHUMH METOJla HAUMEHBIIMX KBaJpaToOB B Cllydae
JUHENHON perpeccun?

7. o xakoit popmyse BBIYUCIAETCS UHACKC MHOKXECTBEHHON KOppensiun?

8. Kak BBIYMCIIOTCA WHIAEKC MHOXKECTBEHHOM JETEPMHHAIMM M CKOPPEKTHPOBAHHBIA HWHIEKC
MHO>KE€CTBEHHOM JleTepMUHaLN?

9. Yto 03HayaeT HU3KOE 3HaYeHUE Kod(duimenTa (MHaeKca) MHOKECTBEHHON KOppesun?
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10. Kak mpoBepsieTcsi 3Ha4MMOCTh YPAaBHEHUSI PETPECCHH M OTACTBHBIX KO OHUITECHTOB?

11. Kak cTposiTcsl 4acTHbIE ypaBHEHUS pErpeccun’?

12. Kak BBIYHCISIOTCS CPEAHUE YaCTHBIE KOI(P(UIIMEHTHI SIaCTHYHOCTH?

13. Yto Takoe craHaapTU3MPOBAaHHBIE IEPEMEHHBIE?

14. Kakoii BuJ IMEET YypaBHCHHUE JTUHEHHON pErpeccHy B CTaHIapTU3UPOBAHHOM MaciiTade?
15. YUto moHuMaeTcs IMoJ TOMOCKEIACTUIHOCTLIO?

16. Kak ITPOBEPACTCA T'HIIOTE3a O TOMOCKEAJACTUYHOCTH psAaa OCTaTKOB?

IMOCTPOEHUE PET'PECCHOHHBIX MOJEJEN C ®UKTUBHBIMHA NEPEMEHHBIMHU

B perpeccHOHHBIX MOAENSX B KayecTBE OOBSCHSIOMIMX MEPEMEHHBIX YacTO MPUXOJUTCS
WCIIOJIb30BaTh HE TOJBKO KOJUYECTBEHHBbIE (OMpeaesieMble YHUCIEHHO), HO M KayeCTBEHHBIE
nepemenHble. Hampumep, cripoc Ha kakoe-muO0 01aro MOXET ONPEeAeNsThCS KaK KOJIMYECTBEHHBIMU
MePEeMEHHBIMH (IIeHa TaHHOTO 0J1ara), Tak U Ka4eCTBEHHBIMH (BKYCHI moTpeduTeneii). KauectBeHHBIC
MOKa3aTeldr B YHCIEHHOM BUJE MPEJCTaBUTHh Hellb3s. Bo3HukaeT mpolieMa OTpa)KeHUst B MOJENU
BIIMSIHUS TAKUX TIEPEMEHHBIX Ha HCCIIEYEMYIO BEJIUUYHHY.

OOBIYHO B MOJENSAX BIMSHHE KaueCTBEHHOro (akTopa BbIpakaeTcsi B BUAEC (UKTUBHOM
(MCKYCCTBEHHOM) TIEPEMEHHOM, KOTOpasi OTPAXKAET JBa MPOTHBOIOIOKHBIX COCTOSHHUS Kau€CTBEHHOTO
dakropa. B aToM ciiydyae pUKTHBHAS IepeMeHHasi MOXKET BhIPaKaThCs B IBOMUHOM Qopme:

D- 0, paxTop He nelCTBYET;

1, axTop neicTByerT.
[lepemennas D waswsiBacTcs  Qurkmuenou  (ucKyccmeennol, OB0UYHOU) — NEPEMEHHOU
(unouxamopom).
Perpeccuonnbpie Mojenu, coAEpIKAIUE JIMIIL KAYeCTBCHHBIC OOBSCHSIONINE IEpEMEHHBIC,
Ha3BIBAIOTCS Mooensimu oucnepcuontozo anaiuza (ANOVA-Momensamu).
Hanpumep, mycth Y — HauanpHas 3apaboTHAS IJ1aTa.

D= O, CCJIM MIPECTCHACHT HC UMCCT BBLICIICTO 06p330BaHI/ISI;

1, ecii MpeTEHACHT MMEET BhICIIIee 00pa3OBaHME.

Torma 3aBUCUMOCTB MOKHO BbIPpA3UTh MOACIIBIO HapHOﬁ perpeccun:

Y=8,+/D+¢,

OueBuHO,

MY [D=0)= B, +7-0=py;
MY [D=1)=By+y-1=py+7.

Koadduuuent By ompenenser cpemHION HayalbHYIO 3apaGOTHYIO IUIATY NPU OTCYTCTBHH
BbIciiero oOpasoBanus. KoadduuueHT ) yKa3blBaeT, Ha KaKyl BEIMYMHY OTJIMYAIOTCS CpEIHUE

HavaJbHbIe 3apa00THBIE IJIATHI IPU HATMYUU U IIPU OTCYTCTBUU BBICIIET0 00Opa30BaHMsl y IPETEHACHTA.
[IpoBepsisi cTaTHUECKYIO0 3HAUUMOCTh KO3dpduIueHTa ) ¢ NOMOUIbI0 t-CTaTUCTUKH, INOO 3HAUNMOCTD

Kod(pHIMeHTa 1eTepMUHAIINN R? win F-cTaTucTuky, MOXKHO OIIpENIeNUTh, BIUIET UM HET HaJuyue
BbICIIIEr0 00pa30BaHuUs Ha HAYaIbHYIO 3apa0O0THYIO TUIATYy.
Mopnen, B KOTOPBIX OOBSCHSIOUIME IepEeMEHHBbIE HOCSAT KaK KOJMYECTBEHHBIM, TaKk U
Ka4eCTBEHHBIN XapaKkTep, Ha3bIBAIOTCA Modenamu kosapuayuonrnozo anarusza (ANCOVA-monensimMn).
CylecTByeT HECKOJIBKO Pa3HOBUAHOCTEN MOJIETIEH KOBapUAMOHHOTO aHAJIN3A.
1. Mogae KOBAPHALMOHHOIO AHAIU3A NPH HAJIMYMU Y (PUKTUBHON
nepeMeHHOM ABYX aJIbTePHATHB.
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PaccmoTpuM mpocTednryl0 MoJenb € OJHOM KOJMYECTBEHHOW M OJHOW KadyeCTBEHHOU
IIEPEMEHHBIMH, HIMEIOIYIO 1B aJIbTEPHATUBHBIX COCTOSHMUS:

Y =0+ x+/D+¢.

[TycTh, Hanpumep, Y — 3apaboTHas TUIaTa COTPYAHUKA GUPMBI, X — CTaX COTpyAHUKa, D — mon
COTPY/IHUKA, T.€.

0, ecu COTpy AHUK->KCHIIMHA,;

1, ecnii cOTpyAHUK-MY>KUHHA.

Torma oxxumaeMoe 3HaYCHHUE 3apabOTHOM IIAThl COTPYIHUKOB IIPH X TOJAaX TPYAOBOTO CTa)Ka
Oyner:

M(Y |x, D=0)=f, + SiX;
M(Y [x, D=1) =By + Bix+y=(Bo +7)+ B

3apaboTHas 1I1aTa B JAHHOM cllydae SIBJseTcs TMHeHHONW QyHKIMeH OT cTaxka paboThI.

IIpu cocraBieHun Mojene ¢ GUKTUBHBIMU MEPEMEHHBIMU HEOOXOJUMO PYKOBOJCTBOBATHCS
CIHCIYIOIINM NPAGULIOM MOOCIUPOSAHUsL: €CIIA KAueCTBCHHAs MepeMeHHass UMeeT K anbTepHaTHBHBIX
3HAYEHHI, TO MPH MOAeTUpOBaHUU Huconb3yercs (K — 1) QuKkTUBHBIX mepeMeHHBIX. Takum 00pa3zom,
€CIIU IIepeMEeHHasi UMEeT JBa albTePHATUBHBIX 3HAUE€HUs (HapuMmep, 1oJ1), TO B MOZENIb MOXKHO BBECTH
TOJIBKO OZIHY (DUKTHUBHYIO IEPEMEHHYIO.

Ecnu He cnenoBaTh aHHOMY MpaBUily, TO MPU MOJIEIMPOBAHUM HCCIIEOBATEIb MONAAAET B
CUTYallMI0 COBEPUICHHOW MYJIbTUKOIIMHEAPHOCTH WM TaK HA3bIBAEMYIO JIO8VUWIKY (DUKMUBHOU
nepemeHHoU.

3HayeHne KaueCTBEHHOM nepeMeHHoﬁ, JJIA KOTOPOI'O IIPUHUMACTCA D= 0, Ha3bIBAETCS OA306bIM
WA CpasHUmMeNIbHbIM. BI)I60p 0a30BOro 3HaYCHUS OOBIYHO JUKTYCTCA OCIIAMU UCCIICIOBAaHUA, HO MOKCT
OBITH U ITPOU3BOJILHBIM.

Koadumment ) B Momenu HHOTAA HA3BIBACTCA OuheperyuanvbHvim Kodpduyuenmom
€80000H020 YNleHa, TaK KaK OH ITOKA3bIBAET, HA KAKYI0 BEJITMUYMNHY OTIIMYAETCsI CBOOOHBIN YIEH MOJCITH
IpU 3HA4E€HUH (PUKTUBHOU MEPEMEHHON, paBHOM €JIMHHIIE, OT CBOOOIHOTO YJIEHAa MOJIENH MPH 6a30BOM
3HA4eHUU (PUKTUBHOH NepeMeHHOH.

2. Mopnenu KOBapHAIMOHHOI0 AHAJIM3A NPH HAJIUYUHN Y KAYeCTBEHHbIX
nepeMeHHbIX 0oJiee ABYX AJbTEPHATHB.

Paccmorpum  Mozenb ¢ AByMS  OOBSCHSIONIMMU TEPEMEHHBIMHU, OJHA U3 KOTOPBIX
KOJIMYECTBEHHAs, a Jpyrasg — KauecTBeHHas. l[Ipuyem KauecTBEHHass NEpEMEHHAsT HMMEET TPHU
anbTepHaTuBBl. Hampumep, pacxonpl Ha colep)kaHue peOeHKa MOTyT OBITh CBS3aHBI C JIOXOJaMHU
JIOMOXO03sIICTBA ¥ BO3PACTOM peOeHKa: TOMIKOIbHBINA, MUK ITKOIBHBIN U CTApIINI MKOIBHBINA. Tak
KaK KaueCTBEHHAs MEPEMEHHAas WMEET TPH aJIbTePHATUBBI, TO MO OOIIEMY MpaBUITy MOJESITHPOBAHUS
HEO0OXOIMMO HCIONIb30BaTh JBE (DUKTUBHBIE MEpeMeHHble. Takum 00pa3oMm, MOAENh MOXET OBbITh
MpEJCTaBIICHA B BUJIE:

Y =fy+ pix+y D +y,D, + ¢
rae Y — pacXosl, X — TIOXObI TOMOXO3SICTB.
0, eci IOIIKOJILHUK,

D =
1
1, B IPOTHBOIIOJIOKHOM CITy4ae.

0, €CJIM JOIIKOJIbBHUK NIIN MJIa,Z[IHI/II\/'I IIKOJIBHHUK;,

D

21,8 IPOTHBOIOJIOKHOM CIIy4ae.
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OO0pa3yroTcst creayromne 3aBUCIMOCTH

1. CpenHuii pacxo/1 Ha JOIIKOJIbHUKA!

M(Y | D, =0, Dy =0) = Sy + i x. 1)
2. Cpennuil pacxo Ha MIIQJIIETO IIKOJIbHUKA!
M(Y | D, =1 D, =0) = (5, + 1) + B (2)

3. CpenHuii pacxo/ Ha CTapIIero MKOJIbHUKA:

M(Y |Dy =1 D, =) =(By + 11 +72) + B 3

3nech y1, Y2 — aupdepeHnnanbabie CBOOOHBIE WiIEHBl. ba3oBbIM 3HaUE€HUEM KayeCTBEHHOU
NIEpEeMEHHOHN SBJIETCS 3HAUYEHHE «IOUIKOJIbHUK». [locie BbruucieHns K0d3((GUIMEHTOB ypaBHEHHI
perpeccun (1) — (3) ompenensieTcss CTaTUCTHYECKAsT 3HAYUMOCTh KOA(PQPHUIIMEHTOB Y1M Y2 Ha OCHOBE
OOBIYHOM 1-CTATUCTHKH.

Ecan KOS(i)CI)I/II_[I/ICHTLI Y1 U Y2 OKA3bIBAKOTCA CTATUCTHUYCCKU HC3HAYUMbIMHU, TO MOXHO CACIIATH
BBIBOJ, YTO BO3PacCT pe6eHKa HC OKa3bIBACT BJIMUAHHUA HA pACXOAbI I10 €TI0 COACPIKAHUIO.

3. Perpeccust ¢ 0QHOM KOJHMYECTBEHHOH M JABYMS Ka4eCTBEHHbIMH
nepeMeHHbIMH.
TexHuka (UKTUBHBIX NEPEMEHHBIX MOXXET OBITH PAaCIpPOCTPAaHEHA HA MPOU3BOIBHOE YHCIIO
KadecTBEHHBIX (pakTOpoB. PaccMOTprM cHTyanuio ¢ IByMs Kaue€CTBEHHBIMH MEPEMEHHBIMH.

[Tycts Y —3apaboTHas miarta cOTpyIHUKOB (UPMBI, X — cTax paboTel, D1 — Hanmuue BhICIIETO
obpaszoBanus, D2 — oy corpynHuKa:

0, eciu COTpYTHUK->KEHIINHA;

11, econ COTPYAHHUK-MY>KUYMHA.

D 0, ecni HET BBICIIETO 00pa30BaHU;
2 1, B IPOTHUBOITIOJIOKHOM CITydae.

Takum 006pa3om, MOTYUUM CIEAYIONIYIO MOJIEIb:
Y =B+ BXx+rD +y,D, +¢
I/I3 3TOI>1 MOJCJIN BBIBOOSTCA CJ'ICI[YIOH_H/IC pereCCI/IOHHBIC MOJICIIN:

1. Cpennsis 3apruiaTa >KEHIIHHBI 0€3 BBICIIIETO 00pa30BaHUS:
M |D; =0, D, =0) = S, + S x

2. CpenHsis 3apriaTa >KeHIUHBI C BBICITUM 00pa30BaHUEM:
M(Y [D; =0, D, =1) = (S, +72) + S

3. CpenHsist 3apIuiata y My>KYuHbI 0€3 BeICIIIETO 00Opa30BaHMUS:
M(Y [ Dy =1 D, =0) = (5, + 1) + X

4. Cpennsis 3apriaTa My>KYUHBI ¢ BBICIITIM 00pa30BaHHUEM:
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M [Dy =1 Dy =) =(fo +71+72) + frX

O4eBHIHO, YTO BCE PErpeccHH OTIMYAIOTCS TOJIBKO CBOOOMHBIMH uieHaMHu. JlanpHeiimee
OTpesieNIeHUE CTaTUCTUYECKON 3HAYUMOCTH KOA((GUIIUEHTOB Y1 U Y2 MO3BOJSIET YOS IUTHCS, BIUSIOT JI
o0Opa3oBaHMe U MOJI COTPYAHUKA Ha €To 3apabOTHYIO IUIATy.

3agaua 1

Hccnenyercs 3aBUCUMOCTh MEXKY 3apabOTHOM uiatoi paboduero 3a mecsi y ($), x - Bo3pacTom
pabouero (Jiet) 1 GUKTUBHOM NepeMeHHol D — mon pabouero.

Ne ni/m |3apaboTHas Bospacr Ioa,
miarTa 3a mecsiu|padouero X M/xK
y (3) ()
1 300 29 X
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. Heo6X0AUMO MOCTPOUTH MOJENH Y = bo + b1X +9D ¢ (ukTUBHOI nepemennoii D, koTopas

MIPUHUMAET J[Ba 3HAYEHUS: | - ecru o1 pabodero My»ckoif; 0 - €CIi 1o KEHCKUH.
2. TIpoBepUTh CTATHCTUYECKYIO 3HAUUMOCTH KO3 PuIiieHToB. Caenars BHIBOIBI.

3agaua 2

Ha npeanpusitun ucnonb3ytores cranku Tpex ¢upm (A, B, C). Hccnenyercs HaaeKHOCTh
craHkoB. [Ipum 3TOM yuuTBHIBaeTCsS BO3pacT CTaHKa (x, Mec.) M Bpems Oe3aBapHiiHON paboThl 10
nocienHei nonomku (Y, gac). Berbopka n3 40 cTaHKoB aja pe3yiabTaThl, IpeACTaBICHHbIE B TA0IULIE.

Ne Boszpact (Bpems paGotel  |Pupma -
WU3MEpEHHUsl |CTaHKa B |cTaHKa 0e3 HPOU3BOANTET
MecsIax |peMOHTa B yacax (b
1 23 280 A
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33 75 100 A
34 21 240 B
35 56 170 A
36 58 116 C
37 50 120 B
38 37 140 A
39 56 88 B
40 67 120 A

=

OrneHuTe ypaBHEHHUE perpeccuu 0e3 yuera pa3andus CTAHKOB Pa3HbBIX PUPM.

2. OImeHHTh YpaBHEHHE PETPECCUH, YIUTHIBAIOIICE Pa3IMune KauecTBa pa3Hbix pupM (F-kpurepmii
®dumiepa, t-kpurepuit CThIOCHTa, CKOPPEKTUPOBAHHBIN KOAD(OUIIMECHT IETEPMUHAIINHN ).
CpaBHHTE Ka4eCTBO MOCTPOCHHBIX MOJIEIICH.

[TocTpouTth KOPPENSAUOHHOE MOJI€ U HAHECTH Ha HEro rpapuku (QyHKIUH.

Cnenatpb BBIBOJIBI O HEOOXOIMMOCTH MCTIOIH30BAHMS (PUKTUBHBIX TIEPEMEHHBIX B 3TOM CIIydae.

ok w

IMOCTPOEHUE MOJEJHN HEJIJMHEVMHOM MAPHOM PET'PECCUH

Henuneiinbie perpeccun ACIIATCA Ha [Ba KjlacCa: pCErpeCCuu, HEeJIMHEWHbIE OTHOCHUTEIIHLHO
BKJIIFOUCHHBIX B aHaJIU3 O6’I)$ICH$IIOHII/IX IEPpEMCHHBIX, HO JIMHEHHBIC 110 OLICHUBACMBIM IIapaMCcTpaM, U
perpeccuu, HCIUHEHUHEIC 10 OLICHUBACMBIM ITapaMCTpaM.

[Ipumepsl perpeccuii, HETMHEWHBIX MO OOBSCHSIOUUM TEPEMEHHBIM, HO JIMHEWHBIX IO
OLICHMBAEMbIM IIapaMeTPaAM:

2 3 .
— IIOJINHOMBI Pa3HBIX CTENEHEN Yx=a+ blx + bZX + b3X T &,
b
— PaBHOCTOPOHHSIS THIIEp6OIIA yx=a+ ; te

[Ipumepsl perpeccnii, HETMHENHBIX 110 OLICHUBAEMBIM IapAMETPaM:

b
—crenennas Yx —a-X &
X
— nmokasatenbHas Yx — a-b”-¢ ;

a+bx &

Hawubomee yacto MNPUMCHATOTCA CIICAYIOIIUC HEJIMHEWHBIE MOJSIIN perpeccmTI:

— HKCTIOHeHIManbHas Yx — ©

b
c=a+—.

TUIEepOOIIBI — y &

2
mapaGoner — Yx — &+ bx + cx ;

X
MoKasareabHOU (QYHKIIUU Yx = a-b ;
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b
crenenHoit pynkuun — Yx — A Xy p.

JlabopaTopnasi paGora Nel.
Buiuucnenue koaghguyuenmos ypasnenus neauneuHou peepeccuu

[TocTpoeHnto HETMHEMHBIX PErPECCUOHHBIX MOIETIEH MPEALIECTBYET NPOolleaypa JIMHEapH3aAuu
MIePEMEHHBIX.

Jluneapuzayuss — (ot nar. linearis — nMHEHHBIN), OAMH W3 METOAOB NPHUOIMKEHHOTO
MPEJCTABICHUS 3AMKHYTBIX HEJIMHEHHBIX CUCTEM, IIPU KOTOPOM HCCIEA0BAHUE HEITUHEMHON CHUCTEMBI
3aMEHSIETCS AHAIM30M JINHEMHON CHUCTEMBI, B HEKOTOPOM CMBICJIE SKBUBAJIEHTHOM HCXOAHOM. MeToabl
JIMHEapHu3allMi MMEIOT OTrPaHMYECHHBIN XapakTep, T. €. SKBUBAJECHTHOCTh HMCXOJHOW HEJIMHEHHOUN
CUCTEMBI M €€ JTMHEHHOTO MPHUOIMKEHUS COXPAHSICTCS JIHIIb I OTPAaHUYEHHBIX MPOCTPAHCTBEHHBIX
WM BPEMEHHBIX MacIITabOB CHCTEMBI, JIMOO ISl ONPECIICHHBIX MPOLIECCOB, MMPUYEM, €CIIU CHCTEMa
MEPEXOJIUT C OJTHOTO PEeKMMa pabOThI HA APYTrOM, TO CIENYyeT U3MEHUTh U €€ JTMHEAPU3UPOBAHHYIO
Mozenb. [IpuMeHsii JMHeapu3alyio, MOXHO BBIICHUTh MHOTHE KAa4eCTBEHHBIE W OCOOEHHO
KOJWYCCTBCHHBIC CBOMCTBA HEIMHECHHON CHCTEMEI.

Jns HeNWHEWHBIX YpPaBHEHUW pPErpeccuy, NPUBOAMMBIX K JIMHEHMHBIM C IOMOILBIO
npeobpaszoBanus (X, y) — (x’, y’), cucreMa HOpMaJIbHBIX YPaBHEHUN UMEET BUI:

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

B Ipeo0pa30BaHHBIX MEPEMEHHBIX X, V.

Koaddurnment b npu ¢dakropHoil mepeMeHHOH X MMEET CICAYIOIIYI0 WHTEPIPETAIMIO: OH
MIOKa3bIBAET, HAa CKOJIBKO U3MEHUTCS B CPEJHEM BEIMYHMHA Y TIPH U3MEHEHUH (akTopa X Ha | equHHUIy
U3MEpEeHusl.

b
T'unepbonuueckas peepeccusi. yX =a+ ; .
] . 1 . 1 .
Jluneapusytolee npeoOpa3oBaHue: X = ;’ y =Yy

Torna

na+bZ%=Zy,
1 1 1
aZ;+bZX—2=Zy;.
y 1
ny ==, -2 Y
aley_ini b= le ZX?
n n 4 x’ nz:xz—(zx)2

N ea+bx
OKcnoneHyuanvHas pespeccust. Yy =
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Jluneapusyrouee npeoGpasopanune: X — X; Y = In y.

1 1 ~ anln y—ZxZIny
I D Iy WXk
b

Cmenennas ¢hynkyus: Yy =a-Xx",

Jluneapusyrolee IpeoOpa3oBaHue: X =In X, yl =Iny,

BN S S s
N n ! nZ(In X)? —(ZIn X)?

Ilepexon Kk napamMeTpy a ypaBHEHMS CTEIIEHHOM 3aBUCHMOCTH IPOM3BOAAT C IIOMOIIBIO
MOTEHIMPOBAHUSA 110 GOpMyJIE:

a=e

X
Ilokazamenvnasn gpynkyus: yx=4a- b .

Jluneapusyrolee npeodpasoBaHue: X = X, yl =Iny.
na==> Iny—=1In X, =
22 DRI

[lepexoa k mapameTrpaMm ypaBHEHHs MOKa3aTeIbHOW 3aBHCHMOCTH (@, D) mpou3BOIAT MO
dbopmynam:

Ina Inb
a=e “.b=e ",

Jlozapugpmuueckasn pynkyusn: Yx = a+ bln x )

Jluneapusyromee npeodpazopanne: X = Inx;y =y.

1 1 _n}ihx-y—}EmXEZy
1= sz_ﬁbzln x, b= nZ(In X)? —(Zln X)?

3angaua
Jlns onpeseneHns 3aBUCUMOCTH MEXJly pokaaeMocTbio B Poccuu (mepemeHHas y usmepsiemast
B ThHIC. YeJl.) U CpelHel 3apaboTHOM IuiaToi (mepemeHHast X, u3MmepsieMasi B py0.) ObLIM MPOBEIEHBI
HCCIIEIOBaHMsI, pe3yJIbTaThl KOTOPBIX Mpe/cTaBiIeHbl B Ta0uIe 1.

Tabmnma 1.
TI'oner PoxxmaeMocTs B Cpennsist 3apaboTHast
TBHIC. Y€l Y riara, 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

JI71st XapaKTepUCTUKH 3aBUCUMOCTH V OT X PACCUUTATh TapaMeTPhI CICTYIOMUX (yHKITAN:
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— PaBHOCTOPOHHEH rUmepooIbI;
— CTETICHHOW (PyHKITUH;
— MOKa3aTeNbHON (YHKIINH.

Pemenue.
b
1. VYpaBHEeHHE  pPaBHOCTOPOHHEU rUIepooIIbl yx=a+ ; JIMHEApU3yeTCs
' _ 1 . ' _ 1
X _;’y _y’TorHa yX:a+bX.
2. Jlns pacueTa UCIONb3yeM JaHHbIEC TaOIHIIbI 2.
TI'oawl ' ' \2 2
y X y- X (x) y
2014 886,9
2015 928,6
2016 998,1
2017 1050,6
2018 1074,3
2019 1036,9
Wroro
Cpennee
3Ha4YeHUe
(o)
O_2

3HaueHUs MapaMeTpoOB perpeccuu a u b paccuuTeiBaeM 1o hopMyam:

b_yxl_y'xI — —
B 2 .a=y-b-x
X

3. 3anuimTe NOIYy4eHHOE YpaBHEHHE PETPECCHH.
4. C nomomp JIMHEAPU3YIOMIMX MNpeoOpa3oBaHUN NOCTPOITE ypaBHEHHE perpeccuu s
CTETIEHHOH U MOKa3aTeIbHON (QYHKIUH.

JlabopaTopnasi padora Ne2.
Buiyucnenue unoexca xoppensayuu u cpeoueil omudOKU annpokCcUMayuu

TecHOTY CBSi3M U3y4aeMBIX SBICHUH B HEJIMHEHWHBIX PETPECCUAX OLEHUBACT HHJEKC
KOppeasiiuu, KOTOPBIM BBIYUCIISIETCS IO q)opMyJIe'

Z}y Jy)?
<1
Z(y yE Py st

Cpeansis ommOKa anmpoKCMMANMHM - CpeAHEe OTKJIOHEHHE PACUETHBIX 3HAYEHUU OT
(haKTUYEeCKuX:

A-lya_lypy=y
_nZA nZ‘ v ‘100%_
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JlomycTUMBIH TIpeies 3HauYeHU ! A - e Goree § - 10%.
3anaua

1. PaccunrtaTh MHICKC KOPPEIILMU M CPEIHIOK OMIMOKY anlpOKCHMAIUH
JUIs1 HeMUHEeHHbIX perpeccuit JlaboparopHoii Nel.

2. Omnpenenuthb 1Mo KaKOMYy YPaBHEHUIO PErpeccHy MoJdydeHa HauOoblias
OIICHKA TECHOTHI CBSI3U.

3. Cpnenatb BBIBOJIBI.
JlaGoparopHasi padora Ne3.

Oyenka 3navumocmu ypasreHus peepeccuu ¢ nomoupvio F-kpumepua @uwepa

Z(?-V)Z ,
(y-9° 1-pf m
n-m-1

3agaua

Onpenenum  F-kpurtepuit @uimiepa aas ypaBHEHMM NapHOM HEJIMHEHHOM perpeccuw,
nosiyueHHbIX B JIabopaTopHoii padote Nel.

Penienne.

1. Paccuwnraiite Fpum U CpaBHUTE TONyYEHHOE 3HAUCHUE CO 3HAYCHUEM, Frag: IPU 33JaHHOM
yposae 3Haunmoctu o = 0,05.

2. CnenaiiTe BBIBOJIBI O CYIIECTBEHHOCTH CBSI3H.
JladbopaTopHas padora Ne4.

Pacuem cpeonux kosghgpuyuenmos snacmuunocmu

B 3KOHOMHYECKMX MCCIENOBAaHUAX LIMPOKOE NMPHUMEHEHUE HAaXOIUT TaKOM IOKa3aTenb, Kak
cpeaHuit K03(pPULMEHT ATaCTUYHOCTH, BEIUUCIIAEMBIN IO opMyIie:

- X
9= (<
CpeI[HI/Iﬁ KOB(I)(i)I/II_II/ICHT 2JIACTUYHOCTHU 9 IIOKa3bIBACT, HaA CKOJIBKO HpOI_ICHTOB B CpCI[HeM 10

COBOKYITHOCTH U3MEHUTCS PE3yJIbTaT ) OT CBOEH cpe/lHel BeIMYMHBI pU u3MeHeHnH (aktopa x Ha 1 %
OT CBOETO CPEAHETO 3HAYECHUSI.

3agaua

[To rpynne npeanpuaTuii, MPOU3BOIALUIMX OJHOPOIHYIO MPOAYKIIHIO, U3BECTHO, KaK 3aBUCUT
ce0ecTOMMOCTh €IMHHULIBI TPOTYKIIUH Y OT (PaKTOPOB, MPUBEACHHBIX B TA0I. 3.

Tabmwna 3.

[Ipu3znak -¢akrop YpaBHeHME TapHOU Cpennee 3HaueHne
perpeccuu ¢bakTopa
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O6nem . 58,74 X, = 2,64
TIPOM3BOJICTBA, MIIH PY0., X1 Yy, =062+ —

OnroBas neHa 3a 1 1 9 ~11,75. X21,6281 X, =1,503
SHEPrOHOCUTENA, MIH. PYO., X
X2

flong oG, j,, =14,87-1,016" X; = 26,3
U3BIMACMOI  TOCYIAPCTBOM, 3
%, X3

1. Onpenenuts ¢ MOMOIIBIO CPEAHUX KOIPPHUIIMEHTOB SIACTUUHOCTH CUITY BIMSIHHS KasKOTO
(dakTopa Ha pe3ynbTar.

2. PamxupoBarh (paKkTOPHI 1O CHIIC BIWSHHS.
Pemenue.

58,74
+—
"

=0,62

1. Jlnsa ypaBHEHHS PaBHOCTOPOHHEN IHIIEPOOIIBI Yx

— X b X, b
9yX1 = f (X1)71:_ 1 =

_2' - -
X, a+b/x ax +b-

2. Paccuuraiite cpenHue KOA(OUIMEHTHI AJIACTHYHOCTH JUISI CTEIICHHOM W TOKa3aTebHOM
¢bynknuii ([Ipunoxenue 4).

BPEMEHHBIE PA/1bl

COBOKYNHOCTh YHOPSAOYEHHBIX BO BPEMEHU HaONIOIEHUN HEKOTOPOIo MOKa3aTessi Ha3bIBalOT
BPEMEHHBIM PSOOM.

Psan nabGnroneHuii 3a 3HaYCHUSIME OTIPEJIEIIEHHOTO MTOKa3aTes, YIIOPsI0YeHHbBIN B 3aBUCIMOCTH
OT BO3PACTAIONINX WM YOBIBAIONIMX 3HAYEHUH JPYTOro MOKa3aTessl, HA3bIBAIOT OUHAMUYECKUM PAOOM,
BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OTnenbHbIE HAOTIOACHUST BPEMEHHOTO PsiJia Ha3bIBAIOTCS YPOBHAMU STOTO P,
Jladoparopnasi padora Nel
Buissnenue anomanvhwix yposHeti pemMeHHbIX psoos

YPOBHU BPEMEHHBIX PSAJIOB MOTYT UMETh aHOMaJIbHbIe 3HaueHUs. [losBIEeHNEe TaKuX 3HAYEHUI
MO’KEeT OBITh BBI3BAHO OIIMOKaMH NpHu cOope, 3amKMcH WIM Iepenadye MHPOpMalUUd — ATO OLIMOKU
TEXHUYECKOT'0 MOPsIJIKA, UM OIIMOKHU nepBoro pojaa. OqHako aHOMajlbHbIE 3HAUEHUSI MOTYT OTpakaTh
peanbHBIE MPOIECCHI, HAPUMEP CKA4yOK JoJiapa WM MaJeHUEe Kypca LIEHHBIX Oymar u T.1.; Takue
aHOMaJIbHble 3HAYEHMsI OTHOCAT K OIIMOKaM BTOPOTO pojia, OHU HE MOJyIekaT ycTpaHeHuto. [lyis
BBISIBJICHHS] aHOMAJIbHBIX YPOBHEN BPEMEHHBIX PsIIOB MOYKHO HUCIIOJIBb30BaTh Memoo Hpsuna.

[IycTh nMeeTcs BpeMEHHOM psif:

Yt =Y Y2 Yo Ya, t=1n. 1)

Meton UpBuHa npeanogaraeT uCHoab30BaHNE CIEAYIOIEH (GOpPMYIIbI:
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rae Uy =

PacuerHblie 3HaueHust A, A3 . CpPaBHHUBAIOTCS C TAOIMYHBIMU 3HAYCHUSIMHU KpuTepus VpBuHa

Aq ; ecii Kakoe-1ub0 M3 HUX OKa3bIBAaeTCs OOJIbIIe TAOIMYHOTO, TO COOTBETCTBYIOIEE 3HAYCHHE Yt
ypOBHSI psI):[a CUUTACTCd AHOMAJIbHBIM. 3Ha‘-IeHI/I$I KpI/ITepI/ISI I/IpBI/IHa JUIA ypOBHH 3HAYNUMOCTHU

a = 0,05 npuseneus B TabmuIe.

n 2 3 10 20 30 50 10
0
A 2, 2, 1, 1, 1, 1, 1,0
8 3 5 3 2 1
Ilocne BBIIBICHUS aHOMAIbHBIX ypOBHeﬁ HGO6XOI[I/IMO OIIpCACIINTL MNPUYUHBI HUX

BO3HUKHOBEHUsS. EciM OHM BbI3BaHBI OIIMOKAMU TEXHHYECKOTO MOPSJIKA, TO OHU YCTPAHSIOTCS JINOO
3aMEHOM aHOMAJIbHBIX YPOBHEH COOTBETCTBYIOIIMMH 3HAYEHUSMH 110 KPUBOM, AlIIPOKCUMHUPYIOLICH
BPEMEHHOU PsiJI, JTMOO 3aMEHON YpOBHEH cpenHel apuMeTHIeCKOl IBYX COCETHUX YPOBHEH psijia.

OmmOKkH, BO3HHMKAIOUIME H3-32 BO3ACUCTBUA (PaKTOPOB, UMEIOIINX OOBEKTHBHBIA XapakTep,
YCTpaHEHHIO HE MOAJIexKaT.

3agaua

BpewmenHoii psa 3anaH B Tabau4HoON Gopme.

] 2 3 4 5 G 1 g ¢ 1
0
] 1 y. 2 4 . 3 3 3 3
,6 9 1 4 9 8 1 3 6 8

1. TIpoBepHTh HaMUHE aHOMATBHBIX 3HaueHnii Toukn t=2, t=5, t=10,

2. YcTpaHUTh aHOMaJIbHBIE YPOBHHU, CUMTAsl MPUYMHAMU UX BO3HUKHOBEHHS OIIMOKHU IEPBOTO
YPOBHSL.

JlabopaTopnasi paGora Ne2
HpOG@pK&l cunomessbl Cyuecmeo6aHUusl meHOeHuuu

Ecnu Bo BPEMCHHOM pANyYy MPOABIACTCA AJIUTCIIbHAA TCHACHUIHUA U3MCHCHUA S3KOHOMUYCCKOI'O
IMOKas3aTciisd, TO B 9TOM CIIy4ac roBoOpsT, YTO UMECT MECTO mpeHd

Ilox TPEHAOM IMMOHHUMAIOT HM3MCHCHHUC, OIPCACIIAIOIICC 06]].[66 HaIpaBJICHUC PAa3BUTUSA WA
OCHOBHYI TCHACHIMIO BPEMCHHOI'O pAaa.

Jpyrumu cioBamu, mpeno (menOenyus) — 3TO YCTOHUUBOE, CUCTEMATHYECKOE H3MEHEHHE
3HAYCHUH BPEMEHHOTO psjia B TCUEHHUE JOCTATOUYHO JIOJTOTO MEePHO/IA.

[Ipu nporHO3UpOBaHUN BPEMEHHBIX PSIIOB HEOOXOIMMO BBISICHUTH, CYIIECTBYET JIM TEHICHIIHS
BO BPEMEHHOM DSy UJIM OHA OTCYTCTBYET.

Jlnst BpeMeHHOTO psizia (1) paccMOTpH KPUTEPHUI «80CX00AUUX U HUCXOOSAWUX) CEPUH, COTIIACHO
KOTOPOMY TEHJIEHLIUS ONPEAEIAETCS MO CIEAYIOIIEMY aJITOPUTMY.
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1. Jlns uccnenyeMoro BpEMEHHOTO PsiJia OIIPENESETCsl IOCIEA0BATEIbHOCTD 3HAKOB, HCXOIS U3
YCIIOBMIA:

+, ecnu Yiq —Yi >0,

' |- e Yirg — Y; <O0. 2).

[Tpu sTOM ecnu mocieayroliee HaOMIOACHUE PABHO HPEABLAYIIEMY, TO YYHUTHIBACTCS TOJBKO OIHO
HaOJIIOICHHUE.

2. [ToacuuThIBaeTCS YUCIIO CEpUi v(n) . Tlox cepuel TOHUMAETCS MOCIE0BATENbHOCTD OIS
PaCIOJIOKEHHBIX TITIOCOB 1 MUHYCOB, IPHYEM OJMH TUTFOC WUIM MHUHYC CYMTACTCS CEPUCH.

3. OnpenensieTcst IPOTSXKEHHOCTh CaMOM IJTMHHON cepuu | e (N) .

4. Tlo TaGnuie, MPUBEACHHON HIDKe, Haxomutes 3Hagerne 1(N) .

Jmaa n<26 26 <n <153 153<n<170
psiaa, N
3HaYeHHne 5 6 7
I(n)

5. Ecnu Hapymiaercst XoTs Obl OJIHO M3 CIIEAYIOIIUX HEPABEHCTB, TO TUIIOTE3a 00 OTCYTCTBUHU
TpEeH/1a OTBEepraeTcs ¢ J0BEpUTENbHOI BeposTHOCTHIO 0,95:

1 16n - 29
o(n)>| =-(2n-1)-196- |[——— |,
(n)>3-@n-1) %0

| () <1(n).

KBanpaTHble CKOOKM HEpaBEHCTBA O3HAYAIOT IICITYIO YaCTh YHCIIA.
3anaua

JlaHa JOMHAMUKa €XEeKBapTaJbHOTO BBITYCKAa MPOAYKUHMU (UPMBI B JI€H. €. C IOMOIIbIO
KPUTEPHSL «BOCXOO0AUUX U HUCXOOAWUXY CEPUH CIIENaTh BBIBOJ O IPUCYTCTBUH WM OTCYTCTBUU TPEHAA.
JloBepUTENBbHYIO BEPOSATHOCTD MPUHATH paBHOIi 0,95.

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

1. JloGaBpTe B TAOMUIy IOMOJHUTEIBHYIO CTPOKY Oi 1ms 3amMCH TOCIEI0BATENBHOCTH
3HAKOB, JUISl OIIPEEICHUs KOTOPOM ncTonb3yiTe popmyiy (2).

2. Toncunraiite uncno cepuit U(N) | MPOTAKEHHOCTH caMoOil JTHHHOH Cepuu lax (N) =

onpexnemnure |(N) 1o TaGmume.

3. 3anuuImMTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BBIITOJIHEHUE.

4. ChenaliTe BEIBOJI.
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JlaGoparopHasi padora Ne3
Boviuucnenue ocnosHuix nokasameneu OUHAMUKU

,HJ'I?I KOJWYECTBEHHOM OIICHKH AVMHAMHUKHW JKOHOMHUYCCKHUX IIPOLECCOB IPHUMCHAIOT TaKHC
CTaTUCTHUYCCKHUE II0OKa3aTCiiv, KakK abconomubie npupocmsl, memnsl pocma u npupocmada. Onn
nmoApa3aAC/IsAIOTCA Ha yYernHole, bazucHvie n cpeOHue.

Ecnu cpaBHeHHE ypoBHEHl BpEMEHHOTO psiia OCYIIECTBISETCS C OJHUM U TEM XK€ YPOBHEM,
NPUHATBIM 3a 0a3zy, TO IMMOKa3aTelu Ha3bIBAIOTCA OasucHuimu. Ecnu cpaBHEHHE OCYIIECTBIISETCS C

MepeMEeHHON 0a30i, mpUyYeM KaXAbld MOCIHEAYIOUIUH YPOBEHb CPAaBHUBAETCS C MPEIBIIYIIUM, TO
BBIUHCIICHHBIE TTOKA3aTENIN HA3BIBAIOTCS YEenHbIMU.

DopMyIbl JUIST BBIYUCICHUS [IEMHBIX, Oa3MCHBIX U CPEIHUX aOCONIOTHBIX MPUPOCTOB, TEMIIOB
pocTa W TEMIIOB mpupocta jgansl B Tabmume (1). B  dopMmymnax npussITel 0003HAYCHUS:

Yt = Y1, Y2, Yo Y — ypoBHu Bpemennoro psma, N — anuHa psga, Ys — ypOBEHb
BPEMEHHOTIO Psijia, IPUHSTHIN 3a 0a3y AJs CpPaBHEHHUS.

O0o3Haue AOCOJIOTHBII Temn pocra Temn npupocra
HHE NPHPOCT
Iennoii AY, =Y — Vily T - 2 100% K; =T, —100%
Yia
Ba3ucHblii AYsi =Y — Y4 T, = L-lOOOO Ksi =Ts; —1009
(=
Ys
Cpenaumii - — — K, =T —100%
Ay, =0 T =ndg Y2 .100% ot i
n-1 Y1

OHI/IC&HI/IG JUHAMUKU pﬂ,ua Cpe)IHI/IM HpI/IpOCTOM COOTBCTCTByeT ero HpCI[CTaBJ'IeHI/IIO B BUC
MPSIMOM, MPOXOASIIEH uepe3 1Be KpaitHue Touku. J[J1s mogydeHus MpOrHO3HOTO 3HAUEHUS Ha OJIMH IIIar
BIEpe]l JOCTAaTOYHO K TOCIEIHEMY HAOMIOICHUIO0 J00aBUTh 3HAYEHHE CPEIHEro a0COIIOTHOTO
MIPUPOCTA:

9n+1 =Ynt Ag , 3)

rac yn — 3HAYCHHC MOKa3aTrejsd B N TOYKE BPEMCHHOIO psaa, yn+l — IIPOTrHO3HOC 3HAUYCHUC

nokasarens B touke N+1, AY _ snauenne CpE/IHEro MPUPOCTa BPEMEHHOTO psijia.

[Tonmy4yenue nporHo3HOro 3HaueHus 1o ¢popmyse (3) KOPPEeKTHO, ecau JUHAMUKa psifa OJu3Ka K
nuHerHoM. Ha Takoil paBHOMEPHBIN XapaKTep IMHAMHUKH YKa3bIBAlOT IPUMEPHO OJMHAKOBBIC LIETTHBIC
a0CONIOTHBIE TIPUPOCTHI.

Hcnonb30BaHre CpeaHETo TeMIa pocTa (CpeaHero TeMIia MPUpocTa) JIIs OMUCAHMS JHHAMHKN
pa3BUTHUA Pslla COOTBETCTBYET €ro MPEACTABICHUIO B BHUJE MOKA3aTEIbHON WM AKCIIOHEHIIMATBHOM
KPHBOW, IPOBEICHHON Yepe3 JIB€ KpallHHE TOUKH, M XapaKTEPHO JIJIs IPOLECCOB, U3MEHEHHNE TUHAMUKHU
KOTOPBIX MPOUCXOIHUT C MOCTOSHHBIM TEeMIIOM pocTa. [IporHo3Hoe 3HadeHWe Ha OJMH IIar BIEpe.
ompenenseTcs mo Gopmye:
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yn+1 =Yn -F :

HenocratkoM IpoOrHo3upoBaHUsl C MCIOJIB30BAHMEM CPEIHETO IIPUPOCTAa U CPEAHETO TeMIIa
pocTa SABISAETCS TO, YTO OHHM YYWTBHIBAIOT HA4albHBIA M KOHEUHBIM YPOBHHU Psa, UCKIIOYas BIHUSIHHE
IIPOMEXYTOUHBIX ypoBHEH. TeM He MeHee, OHM HCIONB3YIOTCA KaK IPOCTEHIINe, NpUOINKEHHbIE
CIIOCOOBI TPOTHO3UPOBAHUSI.

3agayga.

ExxexkBapTanpHast auHamuka (oHIA 3apaOOTHON IIaThl PaOOTHUKOB (UPMBI B JEH. €.
npeJcTaBeHa B TaOIuUIE.

1

2

3

4

5

894
6,00

898
1,50

902
4,10

906
3,15

910
5,75

O6ocHOBaTh IPABOMEPHOCTh HCIIOJI30BAHME CPEIHEr0 MPUPOCTa Ui  ONpeAeTICHUS
MIPOrHO3HOI0 3HaYeHHs PoH/a 3apabOTHOM MIIaThl B 6-M KBapTase.

3agaua.

V3MeHeHMe exeKBapTalbHOM AMHAMHKM (oHJa 3apabOTHOW MyaTbhl paOOTHUKOB (GHUPMBI
MPOUCXOIMIIO TTPUMEPHO C MOCTOSIHHBIM TEMIIOM POCTa B Te4ueHue 5 kBapTaioB. DoHI 3apaboTHOM
maTel B 1-kBaprane cocrabisut 9523,08 neH. en., a B 5-Mm kBaprane — 9693,13 nen. en.

Onpenenuts nporuo3 ¢onma 3apaboTHON MIaThl pabOTHUKOB (QHUPMBI B 6-M KBapTale,
UCIOJIB3YS CPEHUI TeMIT POCTa.

JlabGopaTopHnas Ned
Cenascusanue 8pemMeHHbIX PA008

Hpe,[[BapI/ITCJ'ILHHﬁ AHAJIN3 BPEMCHHLBIX PAIOB 3KOHOMHUYCCKUX MoKa3aTeie 3aKJIIYaeTCs B
BBISIBJICHUH aHOMANLHBIX 3HAYCHHU ypOBHCfI pdaaa, KOTOpPbIE HE COOTBETCTBYIOT pPCaJIbHBIM
BO3MOXXHOCTIM paCCManHBaeMOﬁ 9KOHOMHYCCKOMN CHCTCMBI, a TAKKC B OIIPCACIICHUHN HAJIMUWA TPCHAA.

Haubonee pacnpocTpaHeHHBIM IPUEMOM JJIs1 yCTPAaHEHHsI aHOMAJIbHBIX 3HAYEHUH MoKa3aTenei
U OTCYTCTBHUS TEHJICHIIMM BPEMEHHOTO psAla SBISETCS ceraxcusanue epemenHoz2o psada. Ilpu 3tom
MIPOM3BOJIUTCS 3aMEHA (PaKTUUECKUX YPOBHEN BPEMEHHOTO Psiia paCYETHBIMU, YTO CIIOCOOCTBYET Oosiee
YETKOMY NPOSIBJICHUIO TEHIEHUMU pAna. CKonb3slMe CpelHUE MO3BOJIAIOT CIVIAJUTh CIydalHbIE U
NEepUoInYecKre KoJieOaHusi BpeMEHHOT O psja.

Haubonee pacnpocTpaHeHHON TpOLEAYpOH CIVIaXUBaHUS SBISETCS METON  MpOCmou
ckonw3zauell cpeoreti. CHadaa Jisi BpeMEHHOTO psijia OnpeiessieTcss uHTepBall criaaxuBanus (g). Ecim
HEOOXOJMMO CTJIaIUTh MEJKHE KOJICOaHWs, TO WHTEPBAI CIIIAXHBAHHUS OEPYT IO BO3MOKHOCTH
OOJIBIINM, €CIIM HY)KHO COXPaHHUTh OoJiee MelKre KoJeOaHus, TO UHTEpBal CIVIa)KUBAHUS YMEHBINAIOT.
Jliis nepBbIX () ypOBHEH BpEMEHHOTO psiia BEIYUCISETCS UX CpeHee apupMeTHUecKoe 3HaUeHne. ITo
OyzeT crila)keHHOE 3HaUe€HUE YPOBHS psAjla, HAXOIAIIET0Cs B MHTEpBAJIE CTIIAKUBAHUA. 3aTeM HHTEPBaJ
CTJI&KUBAHWS CIABUTAETCS HA OJUMH YPOBEHb BIPABO, TIOBTOPSIETCS BBIYMCICHUE CpeIHEH
apupmeTnueckoi u T.7. B pe3ynbTare Takoi mpoueaypsl MOIXYYUM pPsJl CTIaKEHHBIX 3HAYEHUH, MPH
3TOM B 3aBUCHUMOCTH OT () MepBbIe U NOCIETHIE YPOBHU TEPSIOTCS.

JlnvHy uHTepBaia criaxuBaHus (J) y1oOHO OpaTh B BHIE HEUETHOTO YMCIa, B ATOM CIy4yae
pacueTHOe 3HauUeHUE CKOJIb3sIel cpeHell OyneT NPUXOIUTHCS Ha CPEAHUNA HHTEPBAJ psJia.
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Hanpumep, nis untepBana g = 3 criiakeHHbIe YPOBHH PaCCUUTHIBAIOTCS O hopmyie:

Ve = (Yer + Y + Vi) /3.

UToObl HE MOTEPSTH MEPBbI U MOCIEIHUN YPOBHH Psiia, UX MOKHO BBIYUCIUTH IO hopMysaMm
napadoInYecKOro MHTEPIOIUPOBAHUS:

1= (5Yy1 +2Yy, — y3)/6,
Yo =(=Yn_o +2Yn4 +5Y,)/6.

Meroa mpocTOl CKOJIB3SIIEH CpeaHEel MaeT XOpOolUIue pe3ybTaThl B JMHAMHYECKUX PsAIax C
JIMHETHOMN TEHJICHIIMEN Pa3BUTHA.

JIoist psAIOB ¢ HETMHEHHON TEHJICHIIMEH Pa3BUTHS HEOOXOIUMO MPUMEHSTh METOJ 836€ULEHHOU
cKonb3suell cpeonell. ITOT METOJ OTIMYAEeTCSl OT METOJAa MPOCTOM CKOJB3SIIEH CpelHeld TeM, uTo
YpOBHH, BXOJSIIIME B UHTEPBAJI CTIIaKUBAHUS, CYMMUPYIOTCS C pa3HBIMU BecaMu. J[J1s1 MONMMHOMOB 2-T0
U 3-r0 TOPSAOKOB IO S-wWICHHOW B3BEIICHHON CKOJB3AIIEH CPEIHEW IEHTpaJbHOE 3HAYCHUE
orpeaensercs mo Gopmyie:

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

BecoBble KOA(pOUIMEHTH TPH CrIAKUBAHUU IO TOJMHOMAaM 2-T0 M 3-TO TOPSIKOB B
3aBUCHUMOCTH OT JJIMHBI MHTEPBaJIa CIJIaKUBAHUS [IPEICTABIEHBI B TAOIUIIE.

JiuHAa nHTEpBAJIa CIIIAKUBAHNS BecoBoii ko3ppunuent
S 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BI)IpaBHI/IBaHI/IC BPCMCHHLBIX PAJ0B MOXKCET OBITh IMPOU3BCACHO MCTOJAOM JOKCNOHEHUUAIbHO20
CeNAMNCUBAHUA. CYTB MCTOAA 3aKJI0YaCTCd B TOM, UTO B IPOUCAYPEC HAXOKACHUA CIIIA)KECHHOI'O YPOBHS
HCIOJIB3YIOTCA 3HAYCHUA TOJBKO MPCAIICCTBYIONINX ypOBHeﬁ PAOOB, B3ATBIC C OIPEACIICHHBIM BECOM,
IMpHU4eM BEC Ha6J'IIOI[eHI/I$I YMCEHBIIACTCA IO MEPC YAAJICHUA €0 OT MOMCHTAa BPpEMCHHU, JISI KOTOPOT'O
OMpeACACTCA CIJIAXKCHHOC 3HAYCHUE YPOBHA psaa. Ecmm AJI1 UCXOJHOI'0 BPEMCHHOTO psdaa

Yt = Y1, Y2, Ytros Y cooTBETCTBYIONIME CrIaXEHHBIC 3HAUCHUS YPOBHEH 0GO3HAYMTH Ot
rae £ =1N 10 skcnonennmanbHoe criaxnBanue MPOU3BOUTCS TI0 PEKYPPEHTHOMY COOTHOLIEHHUIO:
St=a-Y+{1-a) Sy,

r7ie o — MapamMeTp criaxusaHus, npudeM 0 1, BenuunHa (1- o) Ha3bIBaeTCsI KOAPPUIMEHTOM
JUCKOHTUPOBAHMUS.

Hcnons3yst pekyppeHTHOE COOTHOIICHUE JIsl BCEX YPOBHEH psijia, HAUMHAS C TIEPBOTO U KOHYAs
MOMEHTOM YpPOBHS {, MOKHO MOJIy4UTh, YTO SKCIOHEHIUATIbHASI CPEIHsA, T.€. CTIAXKEHHOE JaHHBIM
METOIOM 3HAY€HHE YPOBHS Psifia, ABIISIETCS B3BEIICHHOW CpeAHEN BCeX MPEIIIECTBYIOIINX YPOBHEM:

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

OObIYHO UII BPEMEHHBIX PsIOB B OSKOHOMHYECKHX BEJIMUYMHAX BEIMYMHY MapameTpa
CriaKuBaHMs BbIOMparoT B uHTepBase ot 0,1 g0 0,3.

HavanpHelil napamerp So IIPUHUMAIOT PaBHBIM 3HaYEHMIO IIEPBOTO YPOBHS Psiia WM PaBHBIM
cpenHeil apupMeTnyecKo HECKOJIBKUX MEPBBIX YICHOB Psija, HAalpUMep:

44



S _YitYotY;
0= T 5

3agaua
[To naHHBIM TUHAMUKHU yposkaitHOCTH 3a 10 J1eT, MPUBEICHHBIM B TAOJIMIIC, PACCUUTATH:

- 3-, 5-7IeTHUE CKONB3AIINE CPETHHUE MMPOCTHIC;
— S-JIeTHUE CKOJB3AIIME CPETHHIE B3BEIICHHDIC;
— CPaBHUTH PE3yJbTaThl pACUETOB.

il Z 3 3 g 1 g g 1
0
il Z 1 1 1 2 1 1 2
6,3 1,2 8,1 N 6,3 7,3 0,9 5,4 9,7 1,7
— OCTpOHTE rpadMKu psiia TMHAMHUKH U TPEHI0B JIMHEHHOH (puibTpanmu.
3amaua

B tabnwuie npuBeneHsl JaHHBIC YUCICHHOCTH MPETOJaBaTe/iel BRICIINX YU4eOHBIX 3aBEIICHUIN
P® (tbic. uwenoBek) mo rogam. IlpowsBecTu cCriiakMBaHHME BPEMEHHOI'O psiia C HCIOJIb30BAHHEM
SKCHOHEHUIMAIBHON CpeHel, MPUHSAB NapaMeTp CriaKWBaHUs a=01wua=023. Io
pe3ylibTaTaM pacdyeToB ONPEACITUTh, KAKOW M3 CTIIAKCHHBIX BPEMEHHBIX PSOB HOCHUT 0OOJiee TiTaJIKHid
Xapakrep.

T 1 1 1 1 1 1 1 1
00 992 993 994 995 996 997 998 999
y 2 2 2 2 2 2 2 2
t 33,5 39,9 39,8 61,9 61,8 68,7 60,7 98,6
JlaGopaTopHnas NeS

Boibop naunyuweeo éuoa mpenoa ¢ nomowwio Excel

JIna omnpeneneHus mapaMeTpoB JIMHEWHOIO TPEHAA [0 METOAY HAMMEHBIIMX KBaJIpaToOB
UCTIONB3yeTCsl cTaTuctudeckas Gyukuus JIMHEWH, nist onpeneneHusl SKCIOHEHIIMAIbHOTO TPeHIa

JITPDITPUEJI. B KauecTBe HE3aBUCUMOI TIEpEMEHHOI BEICTYNaeT Bpemst 1= 1n,

B Excel nunust TpeHna MokeT ObITh J00aBJIEHA B IMArpaMMy ¢ 00JIACTSIMU TUCTOTPaMMBbI WJIH B
rpaduxk. st 3Toro HEOO6X0AUMO:

- BBIICTNTH 00JAacTh JAuMarpamMMbl; B TJIaBHOM MEHIO BbIOpath Juacpamma—obasums aunuio
mpeHoa;

- B TIOSBUBIIEMCS JTHAJIOTOBOM OKHE JIumus mpenOoa BBHIOpATh BWJ JIMHUM TpPEHAAa W 331aTh
COOTBETCTBYIOILIME THapamMeTpsl. JlJii MOJTMHOMHAIBHOTO TPEeHJAa HEOOXOAMMO 33JaTh CTEMEHb
ANMPOKCHMHUPYIOMIETO TIOJHHOMA.

B kauectBe nomosHUTENbHOW HMH(OpMAIMKM Ha JHarpaMMe MOXKHO OTOOpa3sHTh ypaBHEHUE
perpeccuu U 3HauYeHUE CPEeTHEKBAAPATHUECKOTO OTKIOHEHUS, YCTAHOBUB COOTBETCTBYIOIIHE (DIaKKH
Ha 3aKJanke [lapamempel MUATOTOBOTO OKHA JIuHUA mpeHoa.

3agaua

JlnHaMuKa BBITyCKa TPOAYKIWH DOUHISHINH XapaKTepu3yeTcs JaHHBIMH (MJIH. JOJL.),
MIPE/ICTAaBICHHBIMU B TaOJIHIIE.

I'on Beinyck I'on Beinyck
NPOAYKIHH NPOAYKIUH
1961 1054 1979 11172
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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

N

[IpoBectu pacueT mapameTpoB JIMHEWHHOTO U SKCIIOHEHIIMAIBLHOTO TPEH/10B
[Toctpouts rpaduku psiga IMHAMUKA U TPEHIOB.

Bri0pats Haumy4mmii BUA TPEHa HA OCHOBAHHUU IpauecKoro H300paKeHUs U 3HAYCHUS
koa(duImenTa 1eTepMUHALINH.
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[Ipunoxenue 2

OueHoYHBIE CpeICTBA s NPOBeIeHUs] IPOMEKYTOUHOI aTTecTalunu

a) H.]IaHI/IpyeMbIe pPe3yJdbTaThbl OﬁvquI/IH H OICHOYHLIC CpeaACTBA NJIsI IPOBECACHUS HpOMe)l(yTO‘IHOﬁ aTTeCTallum:

Kon
WHIUKAT
opa

Nupuxarop
JOCTH>KEHUS
KOMIICTCHIIN N

O1neHOYHBIC CPEACTBA

OIIK-2: Cnioco0eH NpUMeHSITh NPOJABUHYTbIE HHCTPYMEHTAJIbHbIE METO/Ibl JIKOHOMUYECKOI0 AHAJIHU3Aa B MPUKJIAAHBIX U (M1HM) PyHIaAMEHTAJbHBIX

HCCJICT0OBAHUAX,

OIIK-2.1

PaGoraer ¢
HAI[MOHAJILHBIMU U
MEXIYHAPOAHBIMU 0a3amMu
JAHHBIX C LEIbI0 TOUCKa
Heo0XouMoi nH(popManuu
00 PKOHOMUYECKUX
ABJICHUSX U IIpoLieccax

IIepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy:

1. Ha kakoM caliTe MO’KHO HalTH HH(OPMALIUIO JJI MOJICIIMPOBAHUS IICHBI (JUHAHCOBBIX aKTHBOB

2. Kaxkue TpeOoBaHUs NPENbSBISIOTCS K (haKTOpaM, BKIFOYaeMBbIM B ypaBHEHHE perpeccuu?

3. Uro Takoe BEIOOPOYHOE HICCIIETOBAHHE

4. Yro moHUMaeTcs Mo JIMHEHHONW MHOXECTBEHHOM perpeccueii?

5. UeM oTimyaroTcs CTaHAAPTHU30BaHHBIE KOA(D(UIIMEHTHI perpeccuu OT KodhGHUITMEHTOB B €CTECTBEHHOM BHe?
6. Uro mokaspIBaeT OTpUIATEIhHOE 3HAUCHNE KO3 PHIMEeHTA 3TaCTUIHOCTH?

7. YeM OTIMYAIOTCS YaCTHBIN 1 001Ul kpuTepun Ouiepa?

8. Uro moHMMaeTCs 10| KOJUIMHEAPHOCTHIO M MYJIbTHKOJUTMHEAPHOCTHIO (PaKTOPOB?

9 Kak nipoBepsieTcs Hauure KOJUTMHEAPHOCTH U MYJIbTUKOJUTUHEAPHOCTH?

I[IpakTuyeckue 3axaHus

ITo nauHbIM caiita gKS.ru oToOpaTh NpU3HAKH. XapaKTEPU3YIOIINE COIUATBHO -3KOHOMHUYECKOE MOJIOKEHUE PETHOHOB
P® ITo ucxomHbIM JaHHBIM MTOCTPOUTH TOJI€ KOppessiiuu [1oMron 4acToT u ructorpaMmy Hanaute KoddduimeHTa
Koppensauuu . OueHnuTs pactpeaenenue ..Caenatb pacdeT OCHOBHBIX YMCIOBBIE XapaKTEPUCTUKHU IO pe3yJibTaTaM
BBIOOPKU: BEIOOPOYHOE CpeHee, UCTIEPCHsl, CpEAHEE KBAAPAaTHUECKOE OTKIIOHEHHE

OIIK-
2.2:

OO6pabatbiBaeT
UHPOPMALIUIO 00
9KOHOMUYECKHUX SIBIICHHUSX U
npoiieccax, orpezensieT
CBSI3M M 3aBUCHUMOCTH
MEXKTY AIIEMEHTaMHU
uH(popMaluuy,
bopmynupyer

000CHOBAHHBINA BBIBOJ

IlepeueHb TeopeTHYeCKNX BOMPOCOB K 3a4eTy:
1 Ilepeuncrnute Bce BHIBI MOJENEH, HETMHEHHBIX OTHOCHTENBHO: a) BKIIIOYAEMBIX MEPEMEHHBIX; 0) OIIEHMBAEMBIX
HapaMeTpoB.

2 Kak npoBoauTcs mog0oop JMHEapu3yIoLIero mpeodpa3zoBaHus A1l BHYTPEHHE HETMHEWHBIX MOieen?

3 HazoBute mnokaszarenn KOppessiMM, HCIOJIb3yeMble MPU HEIMHEHHBIX COOTHONIEHMSIX paccMaTpUBaEMBIX
IIPU3HAKOB.

4 Kakwue 3agaun pemaroTcst npyu NOCTPOCHUN ypaBHEHUS perpeccuu’?

5 . Kakoii Bua numeeT cucreMa HOpMaJbHBIX YPaBHEHUIH METO/1a HAMMEHBIINX KBAJPaToB B Cllydae TMHEHHON

perpeccun’?




Kon Nunuxarop
WUHIUKAT JOCTUKEHUS OneHouHble CpeCTBA
opa KOMITETCHIINH
6. ITo xakoit popMyIie BBIYUCISAETCS WHIEKC MHOYKECTBEHHOW KOPPEIISIIHH?
1. Kak BBIYMCIAIOTCS MHACKC MHOKECTBEHHOM JETEPMHUHALMU U CKOPPEKTHUPOBAHHBIA MHAECKC MHOKECTBEHHOU
JeTepMUHAIIAN?
8. Kak nmpoBepsieTcsi 3HaUMMOCTh YPaBHEHUS PErPECCHU U OTAEIBHBIX K03 puiineHToB
I[IpakTuyeckue 3a1aHus
[To nanHbIM caiita gKS.ru oToOpaTh NpU3HAKK. XapaKTEPUIYIOIIUE COIIMATBHO =3KOHOMHUYECKOE TTOJI0KEHHE PETMOHOB
P®. IlpoBeputhb Ux Ha HOpMaAIbHOCTE. . HaliTu ypaBHeHHe perpeccuu y = a + bx MeT010M HaMEHbIIUX KBAAPATOB. .
[TocTpouTts rpaduk: UCXOIHBIC TOYKH U ypaBHEHUE perpeccud. Jlate nHTEpnpeTanuio Ko3GUIHEHTOB YPaBHEHHUS.
OIIK- Bnageer  coBpemennsiMu | [lepedyeHb BONIPOCOB 1Jisi NOATOTOBKH K 3a4eTy
2.3: METOJaMH YKOHOMMUYECKOTO Kakue TpeboBanus nmpeabaBisioTcs K (hakTopam, BKIFOYaEMbIM B ypaBHEHUE perpeccuu’?
aHajau3a, CTAaTUCTUKU U Yro Takoe BEIOOPOUHOE UCCIIEIOBAHNE
3KOHOMETPUKHU JUISL UTo noHuMaeTcs oA JIMHEHHONM MHOKECTBEHHOM perpeccueit?

pelICHUA TCOPCTUYCCKHUX H
IMPUKIAAHBbIX 3a/la4

YeM oTIIMYAIOTCS CTAaHIAPTU30BAHHBIE KOA(PPHUIIMEHTHI PErpeccuu 0T KOAPPHUIMEHTOB B €CTECTBEHHOM BH/IE?

Urto noka3bIBaeT OTpUIATEIbHOE 3HAUeHHE KO PUIIUEHTA 31aCTUYHOCTH ?

Uem oTnuyaroTcs 4aCTHBIN 1 001mil kputepun Ouinepa?

Urto noHMMaeTcs Mo KOJUTMHEAPHOCTHIO U MYJIbTUKOJIIMHEAPHOCTHIO (haKTOPOB?

KaK IPOBEPSIETCS] HATMYHUE KOJUIMHEAPHOCTH U MYJIbTUKOJUIMHEAPHOCTH?

[MpakTuyeckue 3axaHus

[To 20 npennpusTUsIM peruoHa ONpeIeTUuTh 3aBUCUMOCTh BBIPAOOTKHU MPOAYKIIMU HA OJJHOTO paOOTHHUKA Y (THIC.py0.) OT
BBOJIa B JIEHICTBUE HOBBIX OCHOBHBIX ()OHIOB x, (% OT cromMocTd ()OHJOB Ha KOHEIl roja) M OT yIeJIbHOrO Beca

Noogok~whPE

pabo4nX BBICOKOW KBaIH(HKALUK B 00IIEH YHCIEHHOCTH pabounx x, (%0).

Tectbl
1 DHJOreHHBIMU IEpEMEHHBIMU Ha3bIBatoTCsl BpiOepuTe oaMH OTBET:
1 He3aBUCHMBIE TIEpEMEHHBIE
2 3aBUCHMBIE IEPEMEHHBIE
3 MaTeMaTHYeCKHe 0>KUJIaHUS JIMHEHHbIe KO3 (PUIIUEHTHI

2 OpgHUM W3 WHIAKATOPOB OMNPEICICHHUS HAIWYUAS MYJIbTUKOJUTMHEAPHOCTH MEXAY TPU3HAKAMHU SBIISICTCS
MPEBBILICHHUE MAPHBIM KOAPPUITUEHTOM KOPPEISIIIMA BETUIHHBI
BriGepute oquH OTBET
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Kon Nunuxarop
WHOIUKAT IOCTHIKEHUSI OueHouHbI€ CpEeACTBA
opa KOMIIETEHIIUH

0,8
0,8

31

0

-1

orwdPE

3 Eciu npenochIKU METO/1a HAMMEHBIIIMX KBaJPaTOB HAPYIICHbI, TO BbIOEpUTE OJIMH OTBET:
1 mosyueHHOE ypaBHEHHE CTATUCTUYCCKU HE3HAYUMO
2 OLIEHKH MMapaMeTPOB MOTYT He 00J1a1aTh CBOWCTBAMHU 3()(HEKTHBHOCTH, COCTOATEILHOCTH, HECMEIIIEHHOCTH
KOA((QUIIMEHT PErpeccuu SIBISICTCS HECYIECTBEHHBIM
3 K03 UIHMEHT KOPPETSIIUH SIBISETCS HECYIIECTBEHHBIM

4 DKOHOMMYECKHE NIEPEMEHHbIE MOT'YT BBICTYIAaTh B OJHUX MOAENsX BeiGepuTe oauH oTBET:
1. Kkak 3HJIOT€HHBIE, a B IPYTUX — KaK SK30I€HHbIE IIEpEMEHHbBIE
2. Kak SHJOTEHHBIE, a B APYTUX — KaK (PUKTHUBHbIE IEPEMEHHBIE
3. Kak 9K30TCHHBIE, a B PYTUX — KaK (PUKTHBHBIC IEPEMEHHbBIE
4. TOJIbKO KaK 3HJIOT€HHbIE TePEMEHHbIE

OIIK-5: Cnoco0eH UCI0JIb30BATH COBPeMeHHbIe MHGOPMAallHOHHbIE TEXHOJIOTHM W IPOrpaMMHbIe CpeACcTBa NPH pellleHUH NpodeccHoOHAIbHBIX 3a/1a4.

OIIK-
5.1:

Bri6upaer
COOTBETCTBYIOIIHE
COJIepKAHUIO
npo(ecCHOHANBHBIX — 3a/1a4
UHCTPYMEHTApUU
00paboTKM W aHamu3a
JTAHHBIX, COBpPEMEHHBIE
UH(POPMAaILIMOHHbIE
TEXHOJIOTUH u
porpaMMHoOe o0ecrieyeHune

Ilepeyenb TeOpeTHYECKUX BOIPOCOB K 3a4eTy
Urto 03HauaeT NOHATHE «KaueCTBEHHAs» MOJIENb perpeccun’?
B kakom ciyyae BEpHO COOTHOIIEHHE?
Urto 03HauaeT BhICKa3bIBaHUE «TE€CHAs JTMHEMHAS CBSI3b»?
UYro noka3zbiBaeT ko3 duiueHT aerepMuHanuy paBHsiif 0,757
Uro Takoe ommOKa anmpoKcuManun?

oakrwnE

10 OLIEHUBAEMBIM ITapaMeETpaM.
7. UYrto 3HAUNUT BHYTPEHHE JIMHENHAS MOJEIb?

8. OHI/II_HI/ITC, YTO O3HAYacCT BbBICKA3bIBAHUC <<(I)YHKI_II/I}I, HauJIy4dlium 06pa30M OIMUCBIBArOIIas 3aBUCUMOCTD Yy OT x»?

Keiic-3aganus, cocrosimye U3 ONUCAHUS CUTYAllUM M BOIIPOCOB K Hel

1. Omnpenenure Bua (GYHKIAHA, HAWIYYIIAM O00pa30oM OMHUCHIBAIONMICH 3aBUCUMOCTh pACXOJO0B HA TIOKYIKY

[IpuBeauTe npuMep HETMHENHON pEerpeccuu Mo BKIYAEMbIM B Hee OOBSICHSIIOUINM IIEPEMEHHBIM, HO IMHEIHON
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Nunuxarop
IOCTHIKEHUSI
KOMIIETEHIIUH

OneHouHble CpeCTBA

MIPOJIOBOJILCTBEHHBIX TOBAPOB B 00muX pacxonax (%) - y OT cpeIHeTHeBHOM 3apabOTHOM TUIaThl OJTHOTO PabOTaIOIIETo
(py0) — X IO JTaHHBIM CEMHU TeppUTOpHUIl Y panbcKoro permona 3a 199X r.

2. JI71st XapaKTepUCTHUKH 3aBUCUMOCTH Y OT X paCCUYUTANTE TTapaMeTphl CICYIOMUX (YHKIIHHA:

. JIMHEHHOM;

. CTEIICHHOM;

. MOKa3aTeIIbHOM;

. PaBHOCTOPOHHEH TUIIEPOOITHI.

OrneHuTe KaXIyr0 MOJICINb Yepe3 CPEeIHIOI0 OMIMOKY annpokcumanui A u F-kputepuit @uiepa.

Hcnonn3yiite nporpammy Statistika

OIIK-3.2

Hcnone3yer mins peuieHus

npoeCCUOHATBHBIX 33134
COBPEMEHHEIE
UH(POPMAIIMOHHBIC
TEXHOJIOTUHU u
IpOrpaMMHBIC  CPEJICTBA,
[peABapUTEIBLHO OILICHUB
BO3MO>XHOCTh "
11E€JIECO00PA3HOCTh Hx
UCTIONIb30BaHUS

Hepeqeﬂb BOIIPOCOB JJIA IOATOTOBKH K 3a4Y€Ty

1. UYrto Takoe perpeCCUOHHBIN aHAIN3?

2. Uto nmonmuMaetcs 1o mapHou perpeccuei’?

3. Onumute cyts TpaguuuonHoro MHK 11s nuHeHON apHOU perpeccum.

4. Uro Takoe «oleHKa napamerpa»? YeM OTIM4aloTCsl «ICTUHHBIE) 3HAYEHUS TapaMEeTPOB PErPECCUU OT UX
OLICHOK?

5 Uro Takoe OCTaTKH B pErpeCCUOHHOM aHaIu3e?

6. Onummre npoueaypy NpoOBEpPKH THIIOTE3HL.

7 UYro Takoe ypoBeHb 10BEpHS?

8. UYro Takoe HHTEpBaIbHBIN MPoruo3? IloueMy Bo3HUKaeT HEOOXOAMMOCTb OCTPOSHUS TOUEUHBIX TPOrHO30B?
9. Kaxko# Bu umeeT cucteMa HOpMAIIbHBIX YPaBHEHHI METOJla HAMMEHBIINX KBAIPaTOB B CiIy4ac JINHEWHON
perpeccun?

10. [To xakoil popmyse BeIUUCIIETCSA TMHEHHBIN K03()PUIMEHT TapHOI Koppensuun?

11. Kak BbIYMCIISIETCS M UTO TIOKA3bIBAET UHJIEKC JIETEPMUHALIUN?

12. Kak Beluucnsercs u 4to nokasbplBaeT UHAECKC Ie€TepPMHUHALINN?

13. Kak mpoBepsieTcst 3HaUMMOCTh YPaBHEHUS PErPECCUU U OTIENbHBIX KO3 (DUIIMEHTOB?

14. Kak cTpoutcs noBepuTenbHbI HHTEPBAI IPOrHO3a B CIIy4ae JIMHEMHOW perpeccun’?

15. Kak BBIUMCIIAIOTCS M YTO MOKA3BIBAIOT KOI(D(MUIIUEHT TACTUYHOCTH D U CpeAHUN K03 (HUIIUEHT 3ITaCTUYHOCTH

Keiic-3axanus, cocrosimye U3 ONUCAHUA CUTYallMU U BONPOcoB K Hel

Onpenenuts GakTopbl, POPMUPOBABIINE LIEHY KBApTUP B cTposiiuxcs JoMax B Cankr-IlerepOypre B 1996 r. o naHHbBIM
0 pbIHKE cTposimerocs xmibs B CankT-IleTepOypre (1o cocTostHuio Ha aekadps 1996 r.)

CrenepupyiiTe GUKTHUBHYIO IEPEMEHHYIO z, OTPAXKAIOLIYI0 MECTOINOJIOXKEHNE KBAPTUPHl ¥ TO3BOJISIONIYIO pa3ieIuTh
BCIO COBOKYIMHOCTh KBApTHP Ha JBE rpynmbl: KBapTUphl Ha ceBepe ropona (Ilpumopckuii paiton, llyBanoBo-O3epkw,
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Kon Nunuxarop
WHOIUKAT IOCTHIKEHUSI OueHouHbI€ CpEeACTBA
opa KOMIIETEHIIUH

I'paxxnanka) m Ha tore ropoma (Oro-3amax, KpacHocenbckuii paiion).IloctpoiiTe ypaBHEHHE perpeccuw,

XapaKTePU3YIOIIee 3aBUCUMOCTh IICHBI OT BCeX (JaKTOPOB, B TMHEHHON U CTETIEHHOU (opMe.

CymiecTByeT JId pa3HMIIA B IIEHaX KBapTHP, PACIOJOKEHHBIX B CeBEpHOM M roxHOW uacTsax Cankt-IlerepOypra?

SIBnsieTcst 1 HanMuue GaJIKoHA U JIOKUH MTPEUMYILIECTBOM KBAapTUPHI Ha pbiHKe? Kak Bbl 00bsICHUTE 3TOT (PakT?
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0) Ilopsmox mpoBeneHHs TNPOMEKYTOYHON aTTECTAllMH, TIOKA3aTeId M KPUTCPUH
OLICHUBAHHS:

[TpomexyTouHas aTTecTalys M0 JUCUUIUIMHE «DKOHOMETPUKA (IPOJABUHYTHIN YPOBEHD)»
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHMs, BBIIBIAIONIME CTENEHb C(HOPMHUPOBAHHOCTH YMEHHH H
BJIAJICHUH, IPOBOJUTCA B OpMeE 3ayeTa.

3ayer Mo JAHHOW AWMCHUIUIMHE MPOBOAMTCSA B YCTHOH (opme mo Omieram KaKIbld W3
KOTOPBIX BKJIIOYACT OJMH TEOPETUYECKUM BOIIPOC U OJHO IIPAKTUYECKOE 3aJaHHE.

Iloka3aTe/u M KPUTEPUH OLIEHUBAHUS 3a4eTa:

— Ha OLEHKY «3aYTCHO» OOYYAaIOIIMHCS JIEMOHCTPUPYET BBICOKHH  YPOBEHBb
cOpMHPOBAHHOCTH KOMIICTCHIM, BCECTOPOHHEE, CHUCTEMAaTHYeCKOE U TIIyOOKOe 3HAaHHUE
y4eOHOro MaTepuana, CBOOOIHO BBINOJHSET NPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpUpYyeT
3HAHUSIMU, YMCHUSIMH, IPUMEHSET UX B CUTYAIUsX ITOBBIIICHHOM CII0KHOCTH;

— Ha OILEHKY «HE3auTeHO» OO0ydJaroluiics NeMOHCTpUpyeT 3HaHUs He Oomnee 20%
TEOPETUYECKOr0 MarepHuaia, [OMYCKAaeT CYIICCTBEHHbIC OLIMOKH, HE MOXET I10Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.
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