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JIucT akTyanusanuu padoyeii nporpaMmbl
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3aB. kadeapoii A.T'. BacunneBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DKOHOMUKHU

[Iporokon o 20 1. No
3aB. kadenpoii A.T'. BacunneBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM rofy Ha 3aceJaHuu Kadeapbl DKOHOMUKHU

[Iporokon ot 20 1. Ne
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1 Iles1u ocBOEHUSI I CHMUTLTHHBI (MOLYJI51)

o0ydeHue CTYyJCHTOB OCHOBHBIM MAaTEMaTHYECKUM IMOHATHSAM U METOAaM B 00JIACTH
SKOHOMETPUYECKOTO MOJCITUPOBAHUS, TNPUMEHHUTECIBHO K PCIICHHIO 3a7a4  aHaju3a,
MIPOTHO3UPOBAHUS U YIPABJICHHUS KOHOMHKON Ha Makpo - U MHUKpPO - ypoBHsX. B mporuecce
W3Y4YEHUs 13TOW NUCUMILIMHBI Yy CTYJACHTOB JOJKHBI OBITh C(OPMHPOBAHBI TEOPETHUECKHE W
MPaKTUYECKHE HABBIKU PEIICHUSI SKOHOMETPUUECKHUX 3a/1a4 U aHAJIU3a MOJyUYEeHHBIX PE3yJIbTaTOB.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOIi POrpaMMbl

JucuuiuinHa DKOHOMETpUKa (IPOABUHYTHIM YpOBEHb) BXOIUT B 00s3aTENbHYIO 4acTh
y4eOHOro 11aHa 00pa30BaTeIbHON IPOTrPaMMBbI.

Jns  u3ydeHWs  AUCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YyUCHHS AUCIUTUTUH/ IPAKTUK:

CratucTtuka

Maremartuka

DKOHOMUKA OpraHU3aLuu

Metoab1 00pabOTKH S5KOHOMUYECKOI HHPOpMaLIUu

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

[ToaroroBka Kk ciade u cjaua rocyJapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuaromierocs, opMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3yJibTaThbl 00y4YeHUst

B pesynbraTe OCBOEHMS IUCUMILIMHBI (MOAYJsl) «OKOHOMETpUKA (MPOJBUHYTHIN
YPOBEHbB)» 00yUaroIuics JoKeH 001aJaTh CIEeAYOIIUMU KOMIETEH UMM

Kon nanukaTopa WNHaukaTop TOCTHKCHUS KOMITICTCHITUH

OIIK-2 Crioco0eH TpHUMEHSATH IPOJBHHYTHIE WHCTPYMEHTAIBHBIC METOABl SKOHOMHYECKOTO
aHaJIM3a B IPUKJIAAHBIX U (1K) G yHIaMEHTaIbHBIX HCCIETOBAHMIX,

OIlK-2.1 PaboTaer ¢ HalMOHAIBHBIMU M MEX/IyHapOAHBIMH 0a3aMH JAHHBIX C LEJIBIO
nmoucka HeoOXxoauMol HHpopManuu 00 SKOHOMHUYECKUX SIBICHUSX H
opoleccax

OIlK-2.2 OO6pabaTbiBaeT MHPOPMALIUIO 00 YKOHOMHUYECKUX SBICHHUSX U Mpolieccax,

ONpeAeNsieT CBSI3M M 3aBUCUMOCTH MEXJy 3JIEMEHTaMu HH(OpMaluu,
bopMyarpyeT 060CHOBaHHBIN BBIBOJ

OIIK-2.3 BJ'IaI[eeT COBpPCMCHHBIMU METOAAMU 9KOHOMHUYCCKOI'0 dHAJIN34a, CTATUCTUKH
1 OKOHOMETPUKH IJIA PECIICHUA TCOPECTUICCKUX U TPUKIIAIHBIX 3aaa4

OIIK-5 CniocoOeH 1cnonb30BaTh COBPEMEHHbIE MH(OPMallMOHHbIE TEXHOJIOTUH U IPOTpaMMHbIE
CpEeACTBA NP PELICHUU PO eCCHOHATBHBIX 3aa4.

OIIK-5.1 BriOupaer cOOTBETCTBYIOLIME COJACPXKAHUIO MPOPECCHOHATIBHBIX 3a1au
WHCTpyMEHTapuil oOpaOOTKM M  aHalIM3a JaHHBIX, COBPEMEHHBIE
1HGbOpPMAaIMOHHbIE TEXHOJIOIMH U IPOTrPaMMHOE obecneueHune

OIIK-5.2 Hcnonp3yer g pemeHus NpoecCHOHATIbHBIX 3a/ad COBPEMEHHBIE
nH(}OpMaLMOHHBIE TEXHOJIOTMH U POTPaMMHbIE CPEJICTBA, PEABAPUTEIHHO
OLIEHUB BO3MOKHOCTb U 11€J1€CO00pa3HOCTh UX UCIIOIb30BAHUS




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)

OO01mast Tpy10eMKOCTh AUCIUILTHHBI COCTaBIIsIeT 3 3aueTHbIX enquHuI] 108 aka. yacos, B TOM 4ucIe:
— KOHTaKTHas pabora — 4,4 akaJ. 4acoB:
— ayuTopHas — 4 akajl. 4yacos;
— BHeayautopHas — 0,4 akaJ. 4acos;
— caMocTosTeNnbHas pabora — 99,7 aka. yacos;
— B (hopMe MpakTUYeCKoi moaroToBku — 0 akaj. 4yac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaIiy - 3a4€T

AynutopHas s e
KOHTaKTHas paboTa E 3 Dopma TeKyILEero
Pasnen/ Tema 2 (B akan. acax) & E‘ Bux KOHTPOIIA Kon
I = 3 © | camocrosTensHol | ycmeBaemocTu u COMITETCHILMIH
S § g paboThI TIPOMEKYTOUHON H
Tlex mab. | mpaxr. z'g aTTecTalyy
’ 3aH. 3aH. 0 =
1. Beesenue B nmpeaMer
Uzyuenue OIK-5.1
1.1 TIpenmeTr 3KOHOMETPHKH, EST:SEZZE;I; ycg{;{l{l;oggoc OIIK-5.2,
eé 1menb, 3amaud. ba3oBeie 0,2 0,1 6 n N OIIK-2.1,
HOHSITHSL BBITIOJTHCHHUIO nabopaTopHOi OIK-2.2
11a00paTOPHBIX pabote OHK-ZI 3’
pabot '
Hsyuenne OIK-5.1,
1.2 TloBropeHue  Teopuu Y N OIIK-5.2,
BEPOSTHOCTH ul g 0,2 0,2 7 JHTCPATypHI, YCTHEIH OTpOC OIlK-2.1
MaTeMaTH4YECKON CTaTHCTUKHU TOATOTORKA K AOKIANL K CCMHIHApY OIIK-2.2,
ceMUHapy OIK-2.3
L3 e
KH;[CCblp Moenen Bu b; W3zyuenne OIK-5.2,
A ’ A 0,2 0,2 10 Y YCTHBI ompoc OIIK-2.1,
MIePEeMEHHBIX. Orarsl JUTEPATYPHI OIK-2.2
HKOHOMETPUYECKOTO OIK-2.3
MOZEIUPOBAHUS
Hroro no pazaeny 0,6 0,5 23
2. PerpeccuoHHBIE MOZIEITN
Nzyuenue
JIUTEPATyPHI, OTYeT IO OIK-5.1
HOJTOTOBKA K 11a00PaTOPHBIM OHK-5.2,
2.1 Jluneiinas perpeccus. 0,3 02 | 10 | PhnomHenmo paboram OIK-2.1,
71a00PaTOPHBIX OTYeT 110 OIK-2.2
pabor MIPOXOXKIACHHIO 5a
[poxoxaenus moyist MOOK OINK-2.3
1 MOOK
Wzydenue
JIATEPATyPHI, Otyer o OIK-5.1
MOJIrOTOBKA K naboparopHon OHK-5.2’
2.2 HenuueiiHple  MojaeNA 02 02 14 BBITIOJTHEHHIO pabore OHK-le’
perpeccun ' ! 11a00paTOPHBIX OTYET O OHK-Z. 2’
pabot MIPOXOXKICHAN oA
IIpoxoxnenue moayns MOOK OIK-2.3
MOOK
HWroro no pazneny 0,5 0,4 24




3. BpemeHHEIE psiibI

N3ydenne
JTUTEePaTypHL, Ortuer o :
MIOJITOTOBKA K nabopatopHoOi 8%5_2;’
3.1  OcHOBHBIE  3JIEMEHTBI 0.2 0.2 16 BBIIIOJHEHHIO pabote OIK-2.1,
BPEMEHHOTO psiia 1ab0PaTOPHBIX OTuer o OIK-2.2
pabot MIPOXOKACHUH o
IIpoxoxaenne moxyit MOOK OlK-2.3
1 Moyt MOOK
N3yqenne
JUTEepPaTypHL, Ortuer mo :
MIOJITOTOBKA K nabopatopHoi 8%5_2;’
3.2 Mozenu CTallMOHApHBIX W 0.2 0.2 16 BBITTOJIHEHHIO pabote OIK-2.1,
HECTAMOHAPHBIX PSIIOB 1ab0PaTOPHBIX OTuer o OIK-2.2
pabor MIPOXOXKACHUH 5
IIpoxoxaeHue Mmoyist MOOK OlK-2.3
Moyt MOOK
Uroro no pazneny 0,4 0,4 32
4. Cucrtembl SKOHOMETPHYECKHUX
YpaBHCHHUH
Nzydenne
JIUTEPaTyphl, Otuer 1o OIK-5.1
MOJITOTOBKA K nabopatopHon OHK-5.2’
4.1 Cucrembl ypaBHEHHH B BBITTOJTHEHUIO pabore o
0,3 0,2 15,7 OIIK-2.1,
9KOHOMETPHKE 71ab0PaTOPHBIX OTYeT 0 OINK-2.2
pabot MIPOXOXKACHUH s
MIPOXOXKICHHE moxayist MOOK OIK-2.3
1 Moyt MOOK
Wzyuenne
JIATEPaTypHI, Otyer o OTK-5.1
MOJITOTOBKA K nabopaTopHOit OHK-5.2’
4.2  Cucremsl HPIHEI/IHE:IX 0.2 05 5 BBIIIOJTHEHHIO pabote OTIK-2.1,
OTHOBPEMEHHBIX YpaBHEHHH 1ab0PaTOPHBIX OTYET O OIK-2.2
pabot MIPOXOXKIACHUH 5a
MIPOXOKICHUE moyist MOOK OIK-2.3
Moyt MOOK
HWroro no pazneny 0,5 0,7 20,7
5. 3auer
Nzydenue OIK-5.1,
Y OIIK-5.2,
5.1 3auer 1 JIATCPATypEL, TECT OIIK-2.1,
MIOJTOTOBKA K OTIK-2.2.
3a4eTy OIK-2.3
Hroro mo pazgery
Hroro 3a cemectp 2 2 99,7 3a4€T
Hroro no aucnumninuze 2 2 99,7 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

[Tpu npoBeneHUHN 3aHATUI U OPTAaHU3ALUU CAMOCTOSATEIBHOM pabOThI UCTIOTIB3YIOTCA:

Tpaguionnple TEXHONIOTHMH OOy4eHHMs, Mpenojarampiume nepeaadyy uHopmanuu B
TOTOBOM BHUJE, (OPMUPOBAHHE YYEOHBIX YMEHHUH MO 00pasily: JEKIUS-U3JI0KEHHUE, JICKIIHsI-
00BsICHEHHE, TabopaTopHbIE pabOThI, KOHTPOJIbHAS paboTa U Jp.

Hcnonp30BaHue TPaAUIIMOHHBIX TEXHOJIOTHIA 00€CIIeUnBaCT OPUEHTHPOBAHNE CTYACHTA B
NOTOKEe WH(GOpPMAalLlMK, CBS3aHHON C pa3IMYHBIMU MOAXOJaMU K OINPEACNICHUIO CYIIHOCTH,
CoJiepKaHus1, METOJI0B, (GOPM PA3BUTHUS M CAMOPA3BUTHUS JINYHOCTH; CAMOOIPE/ICIICHHE B BBIOOPE
ONTUMAJIFHOTO MYTH U CIIOCOO0B JINYHOCTHO-NTPO(ECCHOHATILHOTO PAa3BUTHS; CUCTEMATH3AINIO
3HAHUH, MOJYYEHHBIX CTYACHTAMH B IMpoOIecce ayAUTOPHOW M CaMOCTOSITEIbHOH paboTHI.
JlaboparopHble 3aHATUS OOECHEUMBAIOT pA3BUTHE U 3aKpelIeHMe YMEHUH U HaBBIKOB
OmpeneNieHus] LeJed M 3a7ad CaMOpa3BUTHs, a TaKkKe NPUHATHS Hauboiee >PPEeKTHBHBIX
pellIeHuH 10 UX pean3alllu.

WutepakTuBHbIE (HOpMBI 0O0ydEHUS, MPEAINOJIATAIONINE OPTraHU3aAMI0 OOYYCHHS Kak
MPOIYKTUBHON TBOPUECKOH JIEATEIHHOCTH B PEKUME B3aUMOJCHCTBHS CTYIEHTOB JAPYT C APYTOM
U C [IPETI0/IaBaTeNeM.

Hcnonb30BaHWe HWHTEPAKTHBHBIX OOpa30BATEIbHBIX TEXHOJIOTUHA  CIHOCOOCTBYET
MOBBIIIICHUIO MHTEPECa U MOTHBAIIMU YYAIIMXCSl, aKTUBU3ALUN MBICIUTEIBHON AEATEIbHOCTU U
TBOPUYECKOTO MOTEHIIMana CTYACHTOB, JenaeT Oojee 3(PQPEKTUBHBIM YCBOEHHE MaTepuana,
MIO3BOJISIET MHIMBHU Iy ATU3UPOBATh 00yUEHHE M BBECTH SKCTPEHHYIO KOPPEKIIHIO 3HAHHIA.

[Tpu npoBeneHnn 1a60PATOPHBIX 3aHATUN UCIIONB3YIOTCS IPYIIOBast paboTa, TEXHOJIOTUs
KOJJICKTHBHON TBOPYECKOW JICATEIBHOCTH, TEXHOJOTHS COTPYIHUYECTBA, OOCYXICHHE
npobiiembl B ¢opme auckyccuu, Case-study. /laHHbIe TEXHOJIOTHU OOECIICUMBAIOT BBICOKUI
YPOBEHb YCBOCHHS CTYACHTAMH 3HAHUH, d(P(HEKTUBHOE M YCIICIIHOE OBJIQJICHUE YMEHUSMHU H
HaBbIKAMU B TMpeIMETHOW obnactd, GOPMUPYIOT [O3HABATENBbHYIO MOTPEOHOCTh U
HEO0X0IMMOCTh JaTbHEHIIEeTo camMo00pa3oBaHMUs, MIO3BOJISIOT aKTHBH3UPOBATH
UCCIIEIOBATEIIbCKYIO ICATEIBHOCTD, 00ecIeunBatoT 3 (HEKTUBHBIN KOHTPOJIb YCBOSHHSI 3HAHHIA.

6 Y4eOHO-MeTOAUUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommxcst
[Ipencrasneno B mpuioxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘{HOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE oOfecneyeHue TUCIUIIHMHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. DxoHOMeTpHKA : y4eOHUK M MPAKTUKyM ISl MpHKIaaHoro OakamaBpuata / O. A.
Hemunosa, /1. 1. ManaxoB. — Mocksa : U3natensctBo HOpaiit, 2019. — 334 c. — (bakanasp.
[Mpuknaguoii kype). — ISBN 978-5-534-00625-4. — Tekcr : anekrponnsiii // OBC FOpaiit [caiiT].
c. 1 — URL.: https://urait.ru/bcode/432950/p.1 (nara obpamienus: 22.04.2024)

2. DKOHOMETpHKA | YYeOHHK M MPAKTUKYM JJIsl akagemudeckoro Oakanaspuata / H. 111
Kpemep, b. A. Ilytko ; nox pepakuueit H. III. Kpemepa. — 4-e uzn., ucrp. u gon. — Mocksa :
WznatenberBo FOpaiit, 2019. — 308 ¢. — (bakanasp. Axagemudeckuii kypc). — ISBN 978-5-
534-08710-9. — Tekcr : omektponnwii // 3bC IOpaiir [cait]. c¢. 1 — URL:
https://urait.ru/bcode/426241/p.1 (nara oopamenwus: 22.04.2024)

0) JlonoJiHMTEILHAA JIUTEpaTypa:
1. Jlaktnonoga, 0. C. Dxonometpuka : yuedHoe nocodue / 0. C. JlakTroHoBa ;



MI'TYV. - [2-e u3n., moarot o med. u3a. 2005 r.]. - Marautoropck : MI'TY, 2016. - 1 37¢KTpOH. OMNT. a¥
3arun. c TUTYJL. JKpaHa.
https://magtu.informsystema.ru/uploader/fileUpload?name=3074. pdf&show-dcatalogues/1/1135273/307
(mara obparuenwusi: 22.04.2024). - MakpooOBeKT. - TeKCT : 311eKTpOHHBII. - CBeIeHHS TOCTYITHBI TAK)KE Ha

2. JlorynoBa, O. C. DxoHoMeTpuka cpeacrBamu Statistica 6.1. BpemeHHble U TUHAMHYECKHE
nocobue / O. C. JloryHosa, E. A. Unbuna, B. B. Koponesa ; MI'TY. - Marautoropck, 2009. - 135 c¢. : s
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=228.pdf&show=dcatalogues/1/1056118/228.|
(mata obparenus: 22.04.2024). - MakpooObeKT. - TEKCT : 2JIeKTPOHHBIN. - IMeeTCst ieuaTHBII aHaJIor.

3 KoppensiuoHHblii 1 perpecCMOHHbBIN aHanu3 : ydyeOHoe nocobue / M. I'. Kapenuna, B. III. T
WBanosa u ap. ; MI'TY. - Maruuroropck : MI'TY, 2016. - 1 snekrpon. onrt. auck (CD-ROM). - 3arm. ¢
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2489.pdf&show=dcatalogues/1/1130255/248
(mara obparenus: 22.04.2024). - MakpooObeKT. - TeKCT : 311eKTpOHHBII. - CBeIeHHS TOCTYITHBI TAKXKE Ha

B) MeToan4yeckue yKazaHusi:

1. lllanuenko, H.U. DxoHOMeTpHKa [ DIIEKTPOHHEII pecypc]: 1a00paTOPHBIN MPAKTUKYM: YICOHO
[llanuenko. - VY IIbSHOBCK: ViuI'TY, 2011. - 117 C. - Pexr
http://window.edu.ru/resource/537/74537/files/ulstu2011-90.pdf (nara obparuenus: 22.04.2024)

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpamMmMHoe oGecrieueHue

Haunmenosanue I10 No norosopa CpoK JIeCTBUS JTULIET
7Zip ¢B00OOIHO pacupocrpadsemoe 110 0eCcCpOYHO
STATISTICA B.6 K-139-08 ot 22.12.2008 OECCPOUHO
FAR Manager ¢B0001HO pacnpocTpansemoe 110 0eCCpOYHO

HpO(l)eCCI/IOHaJ'lI)HbIe 0a3bl JAHHbIX " I/Il-[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBbI
HazBaHue kypca Cchlka

HanuonaneHas  nH(OpMalMOHHO-aHAIUTUYECKAass  CUCTEMa

Poccwuiickuit nnaexc Hayunoro uutuposanus (PMTHLI) URL: https://elibrary.ru/project_r

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

9 MaTepuaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

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



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

VYuyebHble  ayauTOpuUM U1 [POBEACHUSA  3aHATUH  JIGKIMOHHOTO  THUMA -
CriennanusupoBaHHas (yueOHast) MeOenb (CTOIbI, CTYJIbs, I0CKa Ay JUTOPHAs ), MyJIbTUMEIUIHHOE
o0opyoBaHue (MPOEKTOpP, KOMIBIOTEP, 3KpaH) Ui Ipe3eHTaluu y4eOHOro MaTepuaia Io
JUCLUIUINHE;

VYdeOHble ayIUTOpPHHM ISl TPOBEACHUS JIA0OPATOPHBIX 3aHSATHH, TPYNIOBBIX U
WHAVBUIYAIBHBIX KOHCYJIBTAlMH, TEKYIIEro KOHTPOJSI M TMPOMEKYTOYHOW aTTECTAIlUU -
Crnenmanmu3upoBadHas (ydeOHass) MeOenb (CTONBI, CTYNbs, JOCKA ayAUuTOpHAs), MEPCOHAIbHBIC
KOMIIBIOTEPHl OOBEIMHEHHBIC B JIOKAIBHBIE CETH C BBIXOAOM B Internet m ¢ mocrymom B
AIEKTPOHHYI0  HMH(OPMAIIMOHHO-00pa30BaTEeIbHYI0 Cpeoy YHHBEPCHTETa, OCHAICHHBIC
COBPEMEHHBIMH IIPOTPAMMHO-METOIMYECKUMU KOMITJICKCAMU

Aynuropus A1l CaMOCTOSTEIbHON paboThl (KOMITBIOTEPHBIE KJIACCHI, YUTAIBHBIC 3aJIbI
6ubmotexn) - Cnenuanu3upoBanHas (yueOHas) MeOenb (CTOJBI, CTYJbs, I0CKa ayAUTOpHAs),
NepCOHAJIbHBIC KOMIBIOTEPHl OOBEAMHEHHBIE B JIOKAJIbHBIE CETH C BHIXOAOM B Internet m c
JOCTYIIOM B  3JIEKTPOHHYIO HMH(MOPMAIMOHHO-00PAa30BaTENbHYI0 CpELy YHUBEPCHUTETA,
OCHAII[CHHBIE COBPEMEHHBIMH ITPOrPAaMMHO-METOJHYECKHUMHU KOMILJICKCaMH

[lomemenne Ui XpaHeHHS ©  NPO(PUIAKTHYECKOTO OOCITYXHBAHHUS Yy4eOHOTO
o0opyoBaHus - MeGesb (CTOJIbI, CTYJIbS, CTENIAXKHU JUIsl XpaHEHUs y4eOHO-HarIsIIHBIX 10COOMH
U y4eOHO-METOIUYECKOM JOKYMEHTAIINH ), IEPCOHATBHBIE KOMITBIOTEPHI.



Y4eOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM PadoThl 00y4al0IUXCs
MNOCTPOEHME MOJEJIA JIMHEWHOW MAPHOM PETPECCUM
JlabopaTopnasi paGora Nel.

Buiyucnenue koagghuyuenmog ypasnenus 1uHeliHol pecpeccuu
[Tapnas perpeccusi — 3TO ypaBHEHUE CBSI3U ABYX NEPEMEHHBIX ) U X'

y = f0),

rze Y - 3aBUCHMas NepeMeHHas (pe3y/IbTaTHBHBINA MPU3HAK); X - HE3aBHCUMAas, OOBSICHSIOMASL
nepeMeHHas (IpU3HaK - (hakTop).

Jlunelinas napHas perpeccusi: y = a + bx + «.

[TocTpoeHue ypaBHEHHs PErpeccur CBOJIUTCS K OLICHKE €€ MapaMeTpoB (B MPUBEACHHBIX
BBIIIIC YPaBHEHUSX pPErpeccur — mapameTpbl & u D). JIis OIEHKM mapaMeTpoB perpeccui,
JUHEHHBIX IO IapaMmeTpaM, HCIOJb3YIOT MeTod HauMeHbMx kBaapatoB (MHK). MHK
IIO3BOJISIET MOJIYYUTh TaKHE OLEHKH MapaMeTpoB, IIPU KOTOPBIX CyMMa KBaJApaTOB OTKJIOHEHUN
(dakTUYECKUX 3HAUCHUH pe3yIbTaTUBHOTO MIPU3HAKA ¥ OT TEOPETUUECKUX P(X)MUHUMAIIbHA, T.€.

2 = $:)? - min.

JInst TMHEHHBIX YPaBHEHUH PEIIaeTCsl CICAYIOIIas CUCTEMa OTHOCUTENIBLHO a 1 b:

I[J'IH PCUICHUA HaHHOﬁ CHUCTCMBI U HAXOXXIACHHUA a U b MOXHO HCIIOJIE30BaTh JBa 1moaxoaa:

1. I/ICHOHBBYIOTCH CJIICAYOIUEC COOTHOILICHU:

n 2% Ly 22X n 2V
4= 2 aA = Z’Abz ’
|3 x 'Zx = Tyx '2 » 'ZYX
a=A—a;b=£
A A

2. M0KHO BOCIIOJIb30BaThCSI TOTOBBIMHU (I)OpMy'J'IaMI/I, KOTOPBIC BBITCKAIOT U3 3TOM CHUCTEMEL;

a=y—bx, 1)
Cov(x, VX—J%
rae Cov(x,y) = %Z?zl(xi —X)(yi—y) - xodpduIMEHT BHIOOPOUYHON KOBapHALUH, 02 =

1 -
— =1 (xi — %)? - mucrnepcust (hakTOPHOTO TPH3HAKA MM BHIOOpPOYHAs BapHaIus, 0003HaYaeMast

Kak Var(x).
3agaua

HIMeroTcss CTaTUCTHUYECKHE JIaHHBIC TOCTYIUICHUS JOTOBOPOB B KOHCOJIMIAPOBAHHBIN
oromxer Cankt-IlerepOypra(y, mipo py6.) B 3aBUCUMOCTH OT YHCIEHHOCTH pabOTaromMX Ha
KPYIHBIX U CPETHUX TMPEANPUATUIX(X, mbic.uell. ) dKOHOMUKH paioHOB 3a 2012 1. mpeacTaBiIeHbI
B Tabmmite 1.

Tabmuna 1



Heo0xo11uMo nocTpouTh JIMHEHHOE ypaBHEHNE TAPHOM PErpeccuu ) OT X.

Peurenmne.

Moctynienune
. YucjIeHHOCTH
Ne paiiona | 10orosopos B
padorarommx
ropoga |Omomxery (Mapa. X (Thic. Ueir.)
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
16 144,2 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

1. JIns pacueta mapaMeTpoB YpaBHEHHS JHHEMHON perpeccuu MOCTPONTE PACUETHYIO

Tabnuiry 2.

Ne paiiona

10
11
12

13

44
8,1
12,9
20,8
15,5
28,8
37,5
48,7
68,6
104,6
90,5
88,3

132,4

3,3
6,2
8,1
18,3
20,2
231
39
49,1
60,1
74,2
79
95

106

Xy

Tabmura 2

y2



14 122 112,2

15 99,1 115
16 1442 1251
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282
Hroro
Cpenunue x2 F
3HAYEHHS

2. Ucnonb3ys popmyisl 1, 2 paccunTaiite nmapamerpsl a u b.
3. 3anummuTe NOJy4eHHOM ypaBHEHUE apHOU PErpecCuu.

4. Jlngd TpOBEpKHM TPABWIBHOCTH MOJIYYEHHOTO YpPaBHEHUS  BOCHOJIB3YHTECH
craructrueckor ¢pynkuueit JMHEWH Tabmuunoro npoueccopa Microsoft Excel, muis atoro:

- BBIJICJINTE UHTEPBAJI STYCEK, COACPKAIINI 2 cTOJIONA U 5 CTPOK;

- BCTaBbTE (DYHKIIHIO JIMHEWH, 3amaiite 3HaYeHHe KOHCTAHTHI U
CTAaTUCTHKHU PaBHBIMU €TUHHIIE.

- BBeuTE POpMyIy Kak GopMylly MacCHBa, JIJIsl 4ero HaXKMHUTE KiaBuiry F2

a 3areM komOuHamnuio kiaasum Ctrl+Shift+Enter.
B Tabnwmme 3. mokasaHo, B KAakOM IIOPSAKE BO3BpAlIacTCsA JAONOJHHTEIbHAS

perpeccuoHHasl CTaTHUCTHKA.

Tabmuma 3
b a
S€h S€a
r? sey
F df
SSpee. SSocm.

JlabopaTopnasi paGora Ne2.
Buiuucnenue koagppuyuenma koppensiyuu u cpeoHel ouwubKy annpoKcumMayuu

TecHOTY CBsI3M WM3ydaeMbIX SIBJICHUN OLICHMBAET JIMHEHHbIN K03 PuuueHT mapHoiu
KOPPEJISIIHH Ty
Cov(x,y) _ yX—yX

a.
rxy = p=x =2 ,
oy Ox0y Ox0y



rae o, = Vx? —x2, 0, = |y? — y2.

Jluneinpii Ko3QQUIMEHT KOPPEIALMHA U3MEHAETCA B Ipefienax —1 < r, < 1.

PaBencTBO KO3 dUIMEHTa HYIIO CBUACTEIBCTBYET 00 OTCYTCTBUU JIMHEHHOW CBSI3M.
PaBencTBo K03 dunmenta -1 wim +1 mokaspiBacT HAIMUKME (QYHKIIMOHAILHON CBS3H. 3HAK «+»
YKa3bIBaeT Ha CBSA3b NPAMYI0 (YBEJINYEHUE WIX YMEHBIIEHUE OJJHOTO IPU3HAKa COIIPOBOXKAAETCS
AQHAJIOTMYHBIM HM3MEHEHHEM JpYroro MpHu3HaKa), 3HAK «-» YyKa3bIBaeT Ha CBSA3b OOPaTHYIO
(yBenMuYEHUE WM YMEHBIIEHHWE OJHOTO IpPHU3HAKA COIPOBOXKIAETCS IMPOTHUBOIOJOKHBIM 11O
HAIpPAaBJICHUIO M3MEHEHHEM JIpyroro mnpusHaka). [lokazarensiM TECHOTHI CBSI3U MOXXHO JaTh
KAUECTBEHHYIO OLICHKY:

KoauyecTBeHHasi Mepa TECHOTBI KadecTBeHHasi XapaKTEePUCTHKA CHJIBI

CBA3H CBSI3H
1o 0,25 Ouenb ciabas

0,25-0,44 Crnabas

0,45-0,64 YMepeHHas

0,65-0,80 CuipHas

0,81-0,90 BecbpMma cuibpHas

0,91-1,00 OueHb cHiIbHAsA

OueHKy KadyecTBa IIOCTPOEHHON Mojenu onpenenseT KodgduuueHT (MHAEKC)
JAeTEePMHHAIIUM, A TAKKE CPeIHsAsl OIIMOKA aNNPOKCUMAIIHMN.

Ko>dpuunent nerepmuHanum rxzy:

2 _ 2@
e

Koodduuument nerepmunamum npuHuMaer 3HadeHus ot 0, xorma (akTopsl X He
OKa3bIBaIOT HUKAKOIO BIIUSAHUSA Ha 3aBUCUMYIO IIEPEMEHHYIO, 10 1, KOTr1a N3MEHEHUs 3aBUCUMOM
NEPEMEHHOH Y TOJTHOCTHIO OOBSICHUMBI BIUSHUEM (DAKTOPOB MOJEIIH.

@yHKIMOHATIbHASI CBA3b BOSHUKAET IPU 3HAYCHUH paBHOM 1, a orcyTcTBHe cBs3H - 0. [Ipu
3HAYEHUAX MOKa3zaTesnel TECHOTHI CBsi3u MeHblue 0,7 BeauunHa Kod((UIMeHTa AeTepMUHAIMN
Bcerna Oyner Huwxke 50%. DTo O3HAuaeT, 4TO Ha JOJIIO0 Bapualuu (PAKTOPHBIX MPHU3HAKOB
HOPUXOJUTCS MEHbIIAs YacTh MO CPAaBHEHHIO C OCTAJIbHBIMU HEYUYTEHHBIMH B MOJIENIN (haKTOpaMH,
BIMSIOIIMMHY Ha U3MEHEHHE Pe3yJIbTaTUBHOIO INoKas3aTelss. [IocTpoeHHbIE TPU TAKUX YCIOBUAX
PErpeCCUOHHBIE MOJIEIN UMEIOT HU3KOE IIPAKTUYECKOE 3HAUCHUE.

Cpennsisi omn0Ka anmpoOKCHUMAIMU - CpelHEe OTKIOHEHHE PAacYeTHBIX 3HAYCHHU OT
(bakTHUeCKuX:

A=234;=1% |¥| -100%.

n
JlomycTUMBII rpesien 3HaueHnii A - He Gonee 8 - 10%.
3apaua

OnpenenyM JUHEWHBI KOA(G(GUIMEHT MapHOW KOpPPeNsUUd M CPEIHIOI OIIUOKY
anMnpOKCUMAIUH [T ypaBHEHUS NApHOW perpeccuu, noiaydeHHoro B Jlaboparopnoii padore Nel.

Pemenne.
1. [lononHuTe TabnuIy 2. CIEAYIOMIMMU PacU€THBIMU MOJISAMHU (TalI. 4).

Tabmanma 4



Ne paiiona y X Xy X2 y? P Y — M A;
1 4,4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
8 48,7 49,1
9 68,6 60,1
10 1046 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 1442 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282
Hroro
Cpennue x2 y2
3HAYCHHS

o

0.2

Ty

(A

A

2. CpaBHUTE MOJIyYEHHOE 3HaueHHE Kod(p(dulMeHTa AETepMUHALMM CO 3HAYCHHUEM,
BeluncieHHbIM pyHkiueit JIMHENH.

3. CnenaiiTe BBIBOJBI O TECHOTE CBSI3U M 00 OILIEHKE KayecTBa MOCTPOSHHOW MOJIEIH.
JladopaTopnasi padora Ne3.
Oyenka 3Havumocmu ypasHenus pecpeccuu ¢ nomowvto F-kpumepus Quwepa

F-xputepuii @®uiiepa 3akioyaeTcsi B NPOBEpKE TUIOTE3bl /o O CTaTUCTUYECKOU
HE3HAUYMMOCTH ypaBHEHHUs perpeccuu. it 3Toro BeINoNHACTCS cpaBHEHHE (PaKTUIECKOTO Fgpam
U KpUTH4IeCKOro (TabmuuHoro) F.s, 3Hauennii F-xputepust @umiepa.

Fpaxm Onpenensercs u3 COOTHOILIEHUS 3HAaUeHUH (aKkTOPHON M OCTaTOYHON AMCIIEPCUi,
paccuMTaHHBIX HA OJIHY CTETIEHb CBOOObI:

—i)2
= S O
baxr T L o-92 T 112 m

n-m-1

rze N — 9UCII0 eIUHUI] COBOKYITHOCTH; M — YUCIIO MApaMETPOB MPH MEPEMEHHBIX (1S TUHEHHON
perpeccuu m = 1).



Fraon — MakCHMaJbHO BO3MOYKHOE 3HAUCHHE KPUTEPUS II0Jl BIUSHUEM CIIy4ailHBIX
¢axTopoB npu creneHsx ceodoasl ki = m, ko = n —m — 1 (s nmuHelHo# perpeccun M = 1) u
YPOBHE 3HAYHMOCTH OL.

YpoBeHb 3HAYMMOCTH Ol — BEPOSITHOCTh OTBEPTHYTH ITPABMIIBHYIO THITOTE3Y IIPH YCIOBHUH,
410 OHa BepHa. OO0BIYHO BennunHa o mpuHuMaetcs paBaoi 0,05 wmm 0,01.

Ecnu Fria6r < Fparm, TO Ho - Tunote3a o ciaydyaifHOM MPUPO/IE OLIEHUBAEMbBIX XapaKTEPUCTHK
OTKJIOHSIETCS] M IPU3HAETCA UX CTATUCTHUYECKas 3HAUMMOCTb U HajexHOCTh. Ecinu Fuus: > Fpam,
TO THIIOTE3a HO HC OTKJIOHACTCA W HNPU3HACTCA CTATUCTUUCCKAA HC3HAYUMOCTDH, HCHAJICKHOCTDH
YpaBHEHHUS PETPECCHH.

3agaua

Onpenenum F-xpurepuit ®uiepa a1 ypaBHEHUSI NapHON pErpeccuu, MOJyYEHHOTO B
JlaboparopHoii pabore Nel.

Pemrenmne.

1. Paccunraiite Fgpaon 10 hOpMyIie 3 ¥ CpaBHUTE MOTYYCHHOE 3HAYCHHE CO 3HAUCHHUEM,
paccuntanubeiM ¢ omotbio Gpynkiun JIMHEWH B JlabopaToproii padoteNel.

2. Onpenenute Frasn mpu 3amannom ypoBHe 3Hauumoctd o = 0,05 (Ilpunosicenue 1).
Kputnueckoe 3HadeHne Takyke MOXKHO HaiTu ¢ nomoisto pynkuuu Excel FPACIIOBP.

3. CpaBHI/ITC IMMOJIYYCHHBIC 3HAUCHUA Fias: 1 FqbgKm, cleaiTe BBIBOJ O CYHICCTBCHHOCTHU
CBsI3H.

JlabopaTopHasi padora Ne4.
OL{EHKCZ CMamucmu4eckou 3Ha4uUmMocmu napamempoe pecpeccuu u Koppeaiayuu

s OLEHKM CTATHCTHYECKOH 3HAYMMOCTH KOI(P(PUUMEHTOB perpeccud H
KOppeasinuu paccuuThiBatoTcsa t-kputepuii CTbhbIOJeHTa U JA0BepPUTEJbHbIe HHTEPBAJIbI
Ka)XJ10ro 13 Iokasaresie. Boerasuraercs runoresa Ho o cirydyalHOW PUPOJIE IMOKa3aTeNnen, T.e. 0
HE3HAYMMOM HX OTIMYUM OT Hydsd. OneHka 3HAYUMOCTH KOA(D(HUIIMEHTOB perpeccuu u
Koppemsuuu ¢ mnomolbio t-kputepuss CTbrofieHTa MPOBOAMTCS IMYTEM CONOCTABICHHS HX
3HAUEHUH C BEIMYMHOM CITydyallHOM OMIMOKHU:

b a Txy
b ™ sep’ @ sey’ r Seryy ( )

Cay4aiinble OIIMOKM 1MapaMETPOB JIMHEHHON perpeccuu U KodPPUIUEHTa KOpPeEIsIIuu
OTIpesieNAoTCs o hopMyIam:

_ Z(V_yx)z/(n_z) _ S2ocr. _ Socr. .
€ = \/ S-92z \/Z(x—mz = o ()
_ [Z2-90%  ¥x? 2o, 2X2 _ VIx?,
S€q = \[ n-2 nY(x-%)2 \/S 'nzaxz = Socr. no, ’ (6)
1-12
sep, = n—zy' (7

CpaBHuBas (pakTUUECKOE M KPUTHYECKOE (TaOIMUYHOE) 3HAUYeHUS t-CTAaTUCTHUKH - g, U
tpaxm - TPUHUMAEM WM OTBEpraem runoresy Ho.



Ces3p Mexnay F-kpurepuem @Oumepa u t-ctatuctukoid CTBIOJEHTAa BBIPAXKAETCS
paBeHCTBOM: t2 = t7 = V/F.

Ecnut tnae: < tpaxm WM tpaom < - tmass, TO Ho OTKIIOHSETCS, T.€. @, D U Iy HE CllydaifHO
OTJIMYAIOTCS OT HyJIsl UM CHOPMHUPOBAINCH IOJ BIMSHUEM CHCTEMAaTHUYECKH JEeHCTBYHOILEIro
dakropa X.

Ecmu twaer > tpaom Wk tpaxm > - tmaer, TO THIIOTE3a Ho HE OTKIOHSAETCS W MPHU3HACTCSH
ciydaiiHasi mpupoaa GopMUPOBaHUSA a, D UM Iyy.

3agaua

OneHuM CTaTUCTUYECKYI0 3HAYUMOCTh KO3(DPHUIIMEHTOB pEerpeccuu, PacCYMTAHHBIX B
JlaGopaTtopHoii pabote Nel.

Pemnenue.

1. HpI/IMI/ITe TUIIOTC3Y HO 0 CTATUCTUYECKU HE3HAYMMOM OTJIUYNH IT0Ka3aTeleil OT HYJIA a
=b= rxy =0.

2. PaccuunTaiiTe BeIMUMHBI CIIy4aliHBIX OLIUOOK, HCTIONb3Ysl hopMyibl 4, 5, 6, 7. CpaBHUTE
MOJTyYCHHBIE 3HAYCHHS CO 3HAYCHHMSMH, PACCUUTAHHBIMH C nomombio Gynkiun JINHEWH B
JlaboparopHoii paboteNel.

3. Onpenenute trasy IpH 3a1laHHOM ypoBHE 3HaunMocTH o = 0,05 1 creneHpro cBoOo b1 K2
=n-m-1 (/Ipunosicenue 2). Kpurnueckoe 3Ha4CHHE TAK)KE MOKHO HAITH C TOMOIIBIO (YHKITHH
Excel CThIOPACIIOFP.

4. CpaBHMTE NOJY4YEHHbIE 3HAYCHUS tmar U tpaxm, CHENANTE BBIBOA O CTATHCTUYECKOMH
3HAYMMOCTH [1apaMETPOB PErPECCHUHU.

JladbopaTopnasi pabora NeS.
Pacuem Ooeepumeﬂbelx uHmepeanlos

3amMeTHM, YTO BCE OLICHKH, MPUBEICHHBIC paHEEe, ONPEACISIIOTCA OJHUM YHCIIOM, T.€.
SBJISIFOTCS TOYEYHBIMU. [Ipu Manbix oObemMax BBIOOPKHM TOUYEUHAs OIEHKA MOXKET MPHUBOJUTH K
0OJBIIMM OIIMOKAaM M 3HAYMTENBHO OTJIMYATHCS OT OLIEHUBaeMoro napamerpa. bonee mmpokoe
MPUMEHEHUE TOJYYHJI METOJ JIOBEPUTEIBHBIX HHTEPBAIOB, pPa3paOOTaHHBIA aMEPUKAHCKUM
cratuctukoM 0. Heiftmanom.

Takum o0pa3om, paccuMTaHHbIC 3HAYCHUs MoOkasareneil (koddduimentsr a, b, rxy)
ABIIAIOTCS MPUOIMKEHHBIMH, MTOJIyYEHHBIMH Ha OCHOBE MMEIOLIUXCS BHIOOPOUHBIX JaHHBIX. J{iist
OLICHKHU TOTO, HACKOJIBKO TOYHBIE 3HAUYEHUS NOKA3aTeJIed MOTYT OTJINYAaThCs OT PACCUUTAHHBIX,
OCYIIECTBIISIETCS [MOCTPOCHHE JIOBEPUTEIbHBIX HWHTEPBaJOB. JlOBEpUTENbHBIE WMHTEPBAJIbI
ONPEACIAIOT IMPEAEIBl, B KOTOPBIX JIEKAT TOYHBIE 3HAYEHMS OIPENEISAEMBIX IOKa3aTellel ¢
3a/laHHOM CTENEHbI0 YBEPEHHOCTH, COOTBETCTBYIOIIEH 3aJaHHOMY YpPOBHIO 3HaUMMOCTH o. [Tpu
MOCTPOCHUH 3KOHOMETPUYECKUX PETPECCHOHHBIX MOJIENIEH TOBEPUTEIbHbIE HHTEPBAJIBI OOBIYHO
ONPEAENSIOT IS ABYX YPOBHEHW 3HauuMocTH - ¢ = 0,05 1 @ = 0,01. COOTBETCTBEHHO T'OBOPAT O
S-TIPOLIGHTOHOM  YPOBHE 3HAYMMOCTH MM 00 |-NPOLEHTHOM YPOBHE 3HAYMMOCTH.
JloBepuTenbHble UHTEPBaAJbl (YPOBHHU JOBEpHSs) MpU 3TOM OyayT paBHbl 1 —a =095ul—a =
0,99 . CoOOTBETCTBEHHO T'OBOPAT O 95-IPOLEHTHOM WM O 99-IPOLIEHTHOM YpOBHE JOBEPHS
(manexxHoctH). IloguepkHeM, yTO UeM MEHbIIIE YPOBEHb 3HAUUMOCTH (00JIbIIE YPOBEHB IOBEPHS),
TEM LIMPE COOTBETCTBYIOLINI JOBEPUTEIbHBIN HHTEPBAI (IIPH MPOYMX PABHBIX YCIOBUSIX).

Jlns pacdera JOBEpUTEIbHBIX HHTEPBAJIOB JIJIsl TapaMeTpoB a U D ypaBHEHUs THHEHHOI
perpeccuu onpeaensieM npeieabHy0 omMOKy A i1 KaXa0ro moKa3aTesst:



da = tra6n. * S€q; 4b = tra6n. * S€p- (8)

Benuunna t,46, mpencrasisier coboii TabnuuHoe 3HaueHue t-kpurepus CThIoEHTa O
BIIMSTHUEM CITy4aiHbIX (aKTOPOB MPH CTENeHU cBOOOIbI K = N—2 U 33]aHHOM YpOBHE 3HAYMMOCTH
o.

Dopmyibl 1S pacyeTa JOBEPUTEIbHBIX HHTEPBAIIOB UMEIOT CIEAYIOIIMIA BU:
Ya=atda; v, =a—4a y, =a+da
Yp = b + Ab, yz’min =b-— Ab, )/bmax = b+ Ab. (9)

Ecimu B T'paHUIIbl JOBCPUTCIIBHOTO MHTCPBaJia IONaJgacT HOJb, T. €. HHUXXHIAA I'paHUIA
OTpUuLarciibHa, a BEPXHAA IMOJIOKHUTCIIbHA, TO OL[GHI/IBaeMbe/'I mapaMeTp NPpHUHUMACTCS HYJICBLIM,
TaK KaK OH HC MOXET OJHOBPEMCHHO ITPUHUMATD U IMOJIOKHUTCIBHOE, U OTPHULATCIIbHOC 3HAYCHH .

3agaua

PaccuntaeM J10BepUTEIbHBIN HHTEPBAT I KO3DDHUIIMEHTOB @ U D, 3HaUCHUS KOTOPBIX
Haiinensl B JlabopaTopHoii paboTeNel.

Pemrenmne.
1. Onpenenure npeneabHy0 OMMOKY AJIsl KaXKA0Tro Ioka3atens rno gpopmyie 8.

2. Onpenenute AOBEpUTEIbHBIE HHTEPBANBI i K03 duireHTor a, b mo dpopmyne 9 u
3aMUIINTE MMOJYyYEHHBIE TPAHUIIBI TOBEPUTEIBHBIX HHTEPBAJIOB.

JladbopaTopnasi pabora Ne6.
Toueunviii u uHmMepPBANLHBIU NPOCHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

Toueunblid POrHO3 3aKIOYACTCS B IMOJYYEHHH IPOTHO3HOIO 3HAYEHHS Y, , KOTOpPOE
OIpEeIEISIETCS TyTEM NTOACTAHOBKYM B YpaBHEeHUE perpeccun: [P, = a + bx

COOTBETCTBYIOIIETO (IIPOTHO3HOTO) 3HAYCHHSA Xp! ¥, = @ + b - Xp.

VHTepBanpHbIl NPOTHO3 3aKIOYAeTCs B IOCTPOCHUHM JIOBEPUTENIBHOIO HHTEpBaja
IIPOTHO3a, T. €. HIDKHEH M BEPXHEU TIPaHULl Vpmin, Vpmax MHTEpBana, COIEPIKALLErO TOYHYIO
BEJIMYMHY JIJISL TIPOTHO3HOTO 3HaYeHHS Vp (Vpmin< Pp< Vpmax). JlOBEpUTEIBHBIN MHTEPBA BCET/Ia
onpeneNnsercss ¢ 3aJaHHOM BEPOSATHOCTbIO (CTENEHbIO YBEPEHHOCTH), COOTBETCTBYIOIEH
IIPUHATOMY 3HAYEHUIO YPOBHS 3HAYMMOCTH OL.

IIpenBapuTenbHO BBIYHCISETCS CTAaHJAPTHAS ONIMOKA IPOTHO3a My

1 (x,—%)2
myp = Ogpcr. 1+ ; + m, (10)

/Z -9)?
THC Oyer. = %

3arem CTPOUTCA I[OBCpHTG.HBHLIﬁ HHTCPBAJI MPOTHO34a, T. €. ONPCACIIAOTCA HUKHSAA ]/yp

min

nu BerHﬂﬂ ]/yp FpaHI/IHBI I/IHTepBaﬂa HpOl“HOSa:
Yypmin = yp - Ayp, Yypmax = yp + Ayp

rac Ayp = tTaGH_myp.



3agaua

BrImonHuM nporHo3 0KUIaeMBIX 00bEMOB MIPOJAXK y MPHU MPOTHOZHOM 3HAUYEHUU 3aTpaT
Ha peknamy Xx, cocraBisitomieM 107% ot cpeaHero ypoBHsA. OLEHHM TOYHOCTh ITPOTHO34,
paccuuTaB OMIMOKY MPOTHO3a M €T0 JJOBEPUTEIBHBIN HHTEPBAI.

Penrenmne.

1. Paccuuraiite mpOrHO3HOE 3HAYCHHE X,, 4 3aTEM IIPOTHO3HOE 3HAUCHHE Y.
2. PaccuuTaiite omubKy nporx€osa mno gopmyse 10.

3. TloctpoiiTe HOBEpUTENBHBI HMHTEPBAJ MPOTHO3a, CAETANTE BBHIBOALI O HAIEKHOCTH
IIPOrHO3a.
JlabopaTropHnasi padora Ne7.

Pacuem xoagpgpuyuenma snacmuunocmu

B 3KOHOMHYECKHMX HCCIIEOBaHUSIX IUPOKOEC NMPUMEHEHHWE HAaXOAWUT TAaKOH IOKa3arelb,
KaK KO3(DPUIMEHT IaCTUIHOCTH, BBIYUCIIIEMBIH 110 opMyJie:

3= f'(0)3.

Koa¢h¢unmeHT 31acTHYHOCTH MTOKa3bIBAaECT HA CKOJIBKO MPOLEHTOB H3MEHUTCS PE3YJIbTaT
vy ipu m3MeHeHun (akropa x Ha 1 % OT CBOEro HOMHHAJIBLHOTO 3HAUCHHS.

Jlns nuHeHo! perpeccuu KO3PGUIIMEHT 31aCTUYHOCTH PaBEH:
X

d=b=,

y

¥ 3aBUCHT OT X, TO3TOMY PAaCCYUTHIBAIOT CPETHUHN KOAPPHUIIMEHT 2TaCTUIHOCTH:

3=f'®5=b

Rl&R

Cpennuii Ko3QQUIMEHT >1aCTHYHOCTH JMOKA3bIBAET, HA CKOILKO MPOILEHTOB B CPeIHEM
10 COBOKYITHOCTH MU3MEHUTCS Pe3yibTaT y OT CBOEH CpeHeN BETMUHUHbI IPH U3MEHEHUHU (aKkTopa
x Ha 1 % OT cBOEro cpeHero 3HaueHUsl.

3amaua
PaccuntaeM K03 GUIIUEHT 2TaCTUYHOCTU U CpeaHUI KOd(D(PUIIMEHT 2IaCTHIHOCTH.

Peurenmne.

1. Paccuwmraiite k0>pHUIMEHT >TACTHIHOCTH M CPEAHMI KOAXQPUIMEHT 2IaCTHYHOCTH.

2. CpenaiiTe BHIBOIBI 00 U3MEHEHHH Y TIPU M3MEHEHUH (DaKTOpa X.
KoHTpoJibHBIC BONIPOCHI:

1. Uto nonuMaeTcst moja napHoOu perpeccueit?

2. Kako# B IMeeT cucTeMa HOPMaJIbHBIX YPABHEHUI METO/1a HAMMEHBIIINX KBAaIPaTOB B CIydae
JMHENHON perpeccun?

3. Ilo xakoii hopMysie BIYUCISIETCS JIMHEHHBIN KOAQPHUIMEHT MapHOi Koppersuuu?
4. Kak BbIUMCIISIETCA U YTO MOKA3bIBAET MHIEKC AETEPMUHALIUN?

5. Kak npoBepsieTcsi 3Ha4MMOCTh YPaBHEHUSI PETPECCUU U OTAENbHBIX KOA(PPUIIUEHTOB?



6. Kak ctpouTtcsi JOBEpUTEIbHBIA HHTEPBAJ IPOTHO3A B CIydae JIUHEHHOM perpeccuu’?

7. Kak BBIUMCHSIOTCS M 9YTO TOKa3bIBAIOT KOX(P(GUIIMEHT SIaCTUYHOCTH O U CpEeIHUi
KO3(PUITUEHT 2JTACTUYHOCTH I ?

IOCTPOEHUE MOJIEJIM MHOKECTBEHHOM JUHEMHOM PET'PECCUH
JlaGopaTtopHnas pabdora Nel.
Ombop paxmopos 0151 NOCMpOoeHUsE MHOHNCECMBEHHOU TUHEUHOU 3A8UCUMOCMU
U OYeHKa cmeneHu KOATUHeApHOCMU U MYTbMUKOLIUHEAPHOCMU Pecpeccopos

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

y= bo + b1x1 + bzxz + ..+ bmxm + &, (1)
rae y — 3aBucumas (oOBsiCHsIieMasi, PHIOTCHHAsI) — perpeccani; Xi, X2, , Xm — HE3aBUCUMBIC
(oOBsicHAIOIINE, SK30TCHHBIE) MEPEMEHHBIE — PErpeccopbl, & — Ciy4yailHas COCTaBJISIONIAs

MOJIEIH.

3aBucumocTh (1) BO MHOTMX ciy4asX JIOBOJBHO XOPOIIO OTPAXAaeT CIOXKHUBIIHECS
SKOHOMHYECKHE B3aUMOCBsI3U. VcxoaHas nH(OpMaIns s MOCTPOCHHS JAHHON 3aBUCHMOCTH
0OBIYHO 3a/1a€TCS B BUJIE HEKOTOPOW TAOJIHIIBI.

Ne (DaKTOPBI, AJIA KOTOPLIX MMOJYYCHBI TaHHBIC
X1 X2 Xj Xm y
1 X11 X21 Xj1 Xm1 Y1
2 X12 X22 Xj2 Xm2 y2
n Xim X2m Xjn Xmn Yn

Crnenyer omnpenenutb BCe JIM IEPEMEHHBIE CIIENyeT BKJIKOYaTh B ypaBHEHUE WIM €CTb
HepeMEeHHbIE, KOTOPBIE CYIIIECTBEHHO HE BIMSIOT HA BEIMYMHY Y U UX HEellel1eco00pa3HO BKIIOYATh
B (1). B nepBom citydae p = m, Bo BTopoM p< m.

JUis  pemieHust 3TOr0 BOIPOCAa YacTO MCIOJb3yeTCd Taliua, COCTABICHHAs W3
K03 PUIIMEHTOB MapHON KOppelsauuu. DIeMEHTaMH TaKOW TaOaHIIbl ABISIOTCS KOA(PPHUIIUEHTHI
NapHOM Koppessauuu A Becex M daxktopos. Tabnuia umeer BULL:

y X1 X2 Xm
y 1 Tyx, Tyx, Tyxm
X1 Tx,y 1 Tx1x, Tx12m
X2 rxzy rx2x1 1 rxzxm

Xm rxmy rxmxl rxmxz e 1



B kietkax Tabamibl 3anvcanbl apHbie KOO(QOUIMEHTHI KOPPENALUH, HAPUMED, Ty, x, —
napHbIi KO3()OUIIMEHT KOPPEIIIUT MEXy TIEPEMEHHBIMU X2 U X1.

KOB(l)(bI/II_[I/IeHTBI nj U T, a TaK>XKeE rxjy u ryxj COBITaAOT, TaK KaK TCCHOTA CBsA3H MCXKIY
NEPEMCHHBIMU Y U Xj TaKas K€, KaK MEXKAY IICPEMCHHBIMU Xj U Y, aHAJTIOTUYHO AJIA Xj U Xi.

[TosTomMy TabNHUIly 3alUCHIBAIOT B YIPOIICHHOH CHMMETPHUYHON (opme (TpeyrosibHas
dopma).

y X1 X2 e Xm
y 1 Tyx, Tyx, Tyxm
X1 — 1 Txlxz oo Tx1%m
X2 — — 1 Txy%m
Xm _ _ _ 1

[To naHHBIM Takol TaOJIMIIBI MOKHO MPUMEPHO OICHUTH, KaKhe (PaKTOPbI CYIIECTBEHHO
BIIUSIOT HAa TICPEMEHHYIO Y, a KaKHe — HECYNECTBEHHO, a TAKXKE BBIIBHTH 3aBUCUMOCTh MEXKITY
dakTopamu.

Ecimu BenmumHa koddduimeHTa mapHOW KOppeIsMU MEXAy Y W Xj Mana, TO
Hererecoo0pa3Ho BKIOYaTh (Gaktop Xj B ypaBHenwue (1). Bricokoe 3HaueHune kodddummenta
NapHOW KOPPEISAIUN MEXKITY Xi ¥ Xj, TOKa3bIBACT UX TECHYIO KOPPEISAIHOHHYIO CBsi3b. CUunTaeTcs,
4TO ABC MNCPEMCHHBLIC Xi 1 Xj SIBHO KOJUIMHCAPHBI, T.C. HAXOOATCA MCKAY CO6OI>'I B JIMHEHHOU
3aBHCHMOCTH, CCII Ty, = 0,7. Eciu (GakTopbl sBHO KOJLIMHEAPHBI, TO OHH AyOIHPYIOT Apyr

JIpyra ¥ OAMH U3 HUX PEKOMEHAYETCS WCKIIOUUTh U3 perpeccuu. llpennmouteHue mnpu 3ToM
otnaetcs He (akTopy, 6oJiee TECHO CBSI3aHHOMY C PE3YJIbTaTOM, a TOMY (haKTOpy, KOTOPBINA MpU
JIOCTaTOYHO TECHOM CBSA3M C pPEe3yJbTaTOM HMEET HAUMEHBIIYI0 TECHOTY CBS3M C JAPYTUMHU
(akTOpaMu MM BEIOWPAIOT OJMH M3 HUX B 3aBUCHUMOCTH OT UX CMbICIIa U MHEHUS UCCIIe0BATENs.
HenenecooOpa3Ho BKII0OUaTh B ypaBHEHHUE OJTHOBPEMEHHO [MOKA3aTeNH, IPEICTABIISIIOIINE CYMMY
HEKOTOPBIX ()aKTOPOB MM MX COCTABHBIX YaCTEeH, a TaKKe XapaKTepU3yIOIUEe OJUH M TOT XKe
(dakTop, BBIPRKEHHBI B pPA3IMYHBIX €IWHUIAX HW3MEPEHHs, Hampumep, aOCOIIOTHBIX H
OTHOCHUTEJIBHBIX.

[To BenmuumHe MapHBIX KOIPPUIMEHTOB KOPPEISAIUN OOHAPYKUBAETCS IHUIIb SBHAs
Koppensiius  pakTopoB. HamGonpmme TpyAHOCTH BO3ZHUKAIOT TIPH MYIbMUKOLIUHEAPHOCHU
dakropoB. [l OIEHKH MyJIbTUKOJUIMHEAPHOCTH (PAKTOPOB HCIOIB3YETCS onpedenumens
Mampuybl NApHuIX Ko3Ppuyuenmos mexcaxkmoproii koppenrayuu DET|R].

r . r
X1 Xo X1 Xm

rxlel e Pox

DET|R| =

r r
XnXp * XpXp

Yem Oumxe xk 0 onmpenenuTess MaTpUIbl MEeX(PAKTOPHON KOPpEISIHUU, TEM CUJIbHEEe
MYJIbTUKOJUTMHEAPHOCTH (PAKTOPOB U HEHA/IEKHEE PE3yJIbTaThl MHOXKECTBEHHOM perpeccun. 1
HA000pOT, yeM OJmke K 1 onpenenuTtens MaTpUIbl MeX(PaKTOPHON KOPPENLuU, TEM MEHbIIIe
MYJIbTUKOJUIMHEAPHOCTH (PAKTOPOB.



TpebyeTcs MOCTPOUTH CTAaTUCTHYECKYIO 3aBHCUMOCTH CTOMMOCTH KBapTHUpPBI OT Tpex
(bakTOpOB B BHJIE MHOXKECTBEHHOW perpeccuu (Tadmn. 1). [y mocTpoeHus: Mojienu, B MEPBYIO
ouepeslb, HEOOXOJUMO TMPOBECTH OTOOP (PAKTOPOB M OLEHUTH CTEMECHb KOJUIMHEAPHOCTHU

perpeccopos.
Penrenmne.

1.

w

3agaua

Paccunraiite KO3(pQGUIMEHTHI MAPHOH KOPPESIUH.

Microsoft Excel.

[Io momy4eHHBIM 3HAYEHUAM MAPHBIX KOA((UIKMEHTOB KOppENsluu OoTOepuTe

HauboJee cymecTBeHHbIe (DaKTOPBI At ypaBHeHus (1).
[TpoBepbTe GaKTOPHI HA KOJUTMHEAPHOCTh U MYJIbTUKOJZTHHEAPHOCTb.
CnenaiiTe BEIBOJBI.

IIpoBepbTe INpPaBUIBHOCTH
pacuetoB ¢ momoinbio ctatuctTudeckor GyHkimun KOPPEJI snekTpoHHOM TaOIHUIIBI

I/ICXOI[HBIG JAaHHBIC 3a1a491
paccTtosHue
CTOMMOCTb o6y as Xunas
2 00 MeTpo,
Ne nam. KBapmmpbl, (nrowagb, M~ NowWwanb,
2, MUHYT
ToiC- AOTL, Y o M X2 NEeLKOM' 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 napamempos ypasHeHus MHOMCECMBEHHOU pecpeccuu

Tabnuua 1.




JIns1 oLleHKH TTapaMeTpoB ypaBHEHUS MHOKECTBEHHOM JIMHEMHON perpeccuy MpUMEHSIIOT
MeToa HauMeHbIuXx kBaaparos (MHK).

Jns nuHEWHBIX YpaBHEHUW W HEIUMHEWHBIX YpPaBHEHUM, MPUBOJIUMBIX K JIMHEHHBIM,
CTPOUTCS CIIEAYIOIIAs CUCTEMA HOPMAIbHBIX YPaBHEHUMN, peLIEHNE KOTOPOU MO3BOJISIET MOTYYUTh
OLICHKH ITapaMETPOB PErpeccuu, B YaCTHOCTHU AJis ypaBHeHus (1):
{Zy=nbo+b Xx; + b, Xx, + .. +bmYx,, [T yxy =bg T xy + by Xx? + by Xxyxy + .+
)

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

__ Ab _ Aby _ Aby
bo =77 b= bm =%
. n X X2 X X X XoXq1 v XmXq |t ]oen
FI[eAallgnll Nx1 Xz o N [EH[ X2y X G XXXy o XX 1 [E _ OmpeeIHTeI
CHCTEMBI,
Aby , Aby ..., Ab,, — 4YacTHbIE ONPEICIUTENH; KOTOPbIE IOJYYAIOTCA IyTEM 3aMEHbI

COOTBETCTBYIOIIIETO CTOJIOIA MATPHIIBI ONPEACTUTENSI CHCTEMBI IAHHBIMH JICBOW YaCTH CUCTEMEI.
3amaua

1. PaccuuraiiTe mapaMeTpbl ypaBHEHHUs] MHOKECTBEHHOM PErpeccuu ¢ MOMOILIbI0 METO1a
onpenenuTeneu. s BBIYUCICHUS ONPENEIUTENEH HCIIOIB3YyHUTE CTATUCTUYECKYIO
¢ynkuuto MOIIPE/L. IIpoBepbTe MOITy4YEeHHBIE Pe3yJbTaThl C MOMOLIBIO (DYHKIIHU
JIMHENH.

2. 3anuImmMre MOTy4YeHHOE YPaBHEHHE MHO)KECTBEHHOH perpeccuu.

JladbopaTopnasi padora Ne3.
Ilocmpoenue ypagnenus MHONCECMBEHHOU pecpeccuu 8 CMaHOapmu308anHoll hopme

Ecin  xoapduuueHTsl MHOXKECTBEHHOM pErpeccMd paccMaTpuBaTh B KauecTBe
nokasareneil BIUsHUSA (PAKTOPOB, TO CleAyeT UMETh B BHUIY, UYTO KOA(D(PHUIIMEHTHI perpeccuu
MEXIy CO0OM MpMO HE CpaBHUMBI. VX YHCIIEHHBIC 3HAUYECHHS 3aBUCST OT BHIOPAHHBIX €IUHUIL
u3MepeHus Kaxaoro hakropa. YtoOsl KOAPGUITUEHTHI PErPECCHH CTAIA CPABHUMBI, UX TPUBOJIST
K CTaHJIapTU3UPOBAaHHOMY MaclITaly. J{s 3TOro Bce mepeMeHHbIE BhIpaXaloT B O€3pa3MEepHBIX,
TaK Ha3bIBAEMBIX CTAaHIAPTU3UPOBAHHBIX €IUHULAX HU3MEPEHUS MPU IOMOLIM CIEAYIOLIUX
COOTHOIIICHH:

_0-». _ @ ®)

t ty.
y g-y ’ Xi g'xi ’

rac Oy, O'x]. — COOTBETCTBCHHO CPCAHUC KBAAPATHUYIHBIC OTKIIOHCHU .

CBoOonHbIi uWieH Do B cTaHmapTH30BaHHOM YPaBHEHHH MHOXECTBEHHOW PErpeccHu
OTCYTCTBYET, T.€. ypaBHeHHUe (1) MOXHO 3anucaTh B BU/IE:

ty = Pity, + Potx, + o+ Bty + & (2)

Bce mnepemeHHble ypaBHEHMsSI BBIPQXKEHBI B CpPAaBHUMBIX €IUHHMIIAX H3MEPEHUS.
Koadduuumentst B4, By, B Ha3bIBAIOTCA KOA(Q(UIMEHTAMU PETPECCUU B CTaHIAPTH30BAHHOM
maciurabe. [l1g uX onpezieeHus MOKHO nepeiitu oT koddpuuuentos bjk §; (j = 1,m) u obpaTHo
OCYIIECTBISIETCA 110 hopMyTIe:



_ biox

Bj =

Oy

Koadduuuments! perpeccun (2) moka3pIBatoOT BIUSHIS H3MEHEHUS KaX 101 IEpeMEHHOM Ha
n3MeHeHue gaxkropa y. Bee koo puuneHTs! BoipaXeHbl B CpPaBHUMBbIX €IMHUIIAX U3MepeHus. Uem
Oompmie | f; |, TeM CHUIbHEE BIMACT COOTBETCTBYIOIIMA (DaKTOPHBIA IIOKa3aTelb Ha
pe3yJIbTAaTUBHBIN.

Takum 00pa3oM, cpaBHHMBasg MEXIy COOOH CTaHAApTU30BaHHBIE KOA(DPUIMESHTHI
perpeccuu MOXHO PAaH)XHPOBaTh (PAaKTOPBI MO CHJIE MX BO3JCHCTBUS Ha pe3yibTaT. B aToMm
OCHOBHOE JIOCTOMHCTBO CTaHJAPTU30BaHHBIX KO3()(PUIIMEHTOB perpeccuu B OTJIMYHE OT
K03()(PUIIMEHTOB «UNCTOI» PErpeccu, KOTOPbIE HECPABHUMBI MEXKy COOOI.

Ha IMPAKTUKE YaCTO UCIIOJIB3YIOT YPABHCHUC PEIPECCUN B CTAHAAPTU30BAHHOM MaciTade
B BUJC!

Y = f1x1 + Baxy + . + Bxy + €.

Kak 6bu10 OKa3aHO BbILIE, paH)KUPOBaHUE (PAaKTOPOB, YUACTBYIOIIHUX BO MHOKECTBEHHOM
JMHEWHOW pEerpeccuu, MOMKET OBITh IMPOBEICHO Yepe3 CTaHAapTH30BaHHBIE KOA((UIIMEHTHI
perpeccunt (f-ko3pPuureHTsI). JTa K€ Ledb MOXKET ObITh JOCTUTHYTa C HOMOILBIO YaCTHBIX
KOO PHUIMEHTOB KOPpEISIUN — JUIS JIMHEWHBIX CBsi3edl. Kpome TOro, yacTHbBIE MOKa3aTeln
KOppeNsiuM IIMPOKO HUCHOJB3YIOTCA MpH  peuleHudn npolieMbl orOopa  (akTOpoB:
11e71eCO00Pa3HOCTh BKJIFOYEHUS TOrO WJIM MHOTO (hakTOpa B MOJENb OKA3bIBAETCS BEIMYUHOM
II0Ka3aTelsl YaCTHON KOPPEIIALHH.

Yactubie k03()PUIHMEHTH (MM HHAEKCHI) KOPPENSLUU XapaKTepPU3yIOT TECHOTY CBSI3U
MEXIY Ppe3yJbTaTOM M COOTBETCTBYIOIIMM (PAKTOPOM TMPH YCTPAHEHUH BIHUSHHUA JAPYTHX
dakToOpoB, BKJIIOYEHHBIX B YypaBHeHHe perpeccud. llokazaTenn dYacTHOM KOppesIUH
NPEICTABISIIOT COOOM OTHOIICHHE COKPALICHHS OCTATOYHOW JHMCIIEPCHH, MPOU3OIICIIIEIO B
pe3yNbTaTe AOMOJHUTEIBHOTO BKIIOUEHHS B aHAIU3 HOBOTO (pakTopa, K OCTATOYHOM TUCIIEPCUH,
MMEBIIIEH MECTO J0 BBEICHUS B MOZEIh HOBOTO (hakTopa.

KoaduimenT yacTHON KOppensiiiiy, U3MEpSIONINi BIUSHNE Ha )y GakTopa Xi IpU
HEM3MEHHOM YPOBHE Ipyrux (hakTopoB, MOKHO ONPENENINUTh 0 hopMyie:

2
- |1 1- Ryxl...xj...xm
ryx]-*xlxz....xj_lxj_,_l....xm - 1-— R2 )
YX1X2Xj—1Xj+1-Xm

2
VX1 X j o Xm

pe3ynbTaroM; R

— MHOKECTBEHHBIN KO3()(DUIIMEHT JeTepMUHAIIMK BCEr0 KOMILIEKca M (aKkTOpoB €

2 —
YX1X2.Xj—1Xj41-Xm

roe R
nokaszareib JeTepMHHALMM, HO 0e3 BBEICHHS B MOJEIb
daxTopa Xj.

Cpennne kod(h(dUIMEHTHl AIACTUYHOCTH MM JIMHEHHOW MHOXXECTBEHHOM perpeccuu
paccYUTHIBAIOTCA 110 hopMmyJie:
_p N
=b=
y

3

yXj

U IIOKa3bIBAIOT, HA CKOJIBKO MPOLICHTOB B CPEIHEM 10 COBOKYITHOCTH MU3MEHUTCS PE3YJIbTaT ) OT
CBOEH BEJIMYMHBI NPH M3MEHEHHM (hakTopa x Ha 1 % OT CBOEro 3HaueHHs NPH HEU3MEHHBIX
3HAYEHUAX JIPYTUX (PaKTOpPOB.

3amaua



1. Paccumraiite  craHmapTHU30BaHHbIE  KOI(PGUIMEHTHl  PETPecCHH.  3alUIIUTE
MOJTy4eHHOE YPaBHEHHE B CTAaHAAPTH30BaHHOM Maciutade Bua (2).
2. llpopamxupyiiTe cTaHAapTU30BaHHBIE KOX(P(GUIUMEHTHl PErpeccuu MO CHlle HX
BO3JECHCTBUS HA PE3YJIbTAT.
3. Paccuuraiite cpennne k03 UIUESHTHI 2JIACTUYHOCTH.
JlabopaTopnasi paGora Ne4.

Cocmasnenue uacmmuvix ypasHenuli pecpeccuu

Ha ocHoBe NMMHEHHOTO YpaBHEHHSI MHOXKECTBEHHOH perpeccuu (1) MOryT OBITh HalICHBI
YacTHbIE€ YpPaBHEHUSI PETPECCUH, T.€. YPAaBHEHHUS PErpeccuu, KOTOPbIE CBS3BIBAIOT
pe3yNbTaTUBHBIM NPU3HAK C COOTBETCTBYIOLUIUMH (DaKTOpamMH Xj MPHU 3aKPEIJICHUH APYTUX,
VYUTHIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, (GakTOpoB Ha CpeAHEM ypoBHE. YacTHbIC
YpaBHEHHUS PErPECCUU UMEIOT CIIETYIOIINM BU/I:

yxlsz’x&""’xm = bo + b1x1 + bzfz + b3y3 + ..+ bmym + &;

yX2,x1,X3,...-,Xm = bo + blfl + bzxz + b3§3 + ..+ bmim + &,

yxmﬂxerZr"":xm—l = bO + blfl + bzfz + ..+ bm—lfm—l + ..+ bmxm + &,

[Ipu moacTaHOBKE B 3TH ypaBHEHUS CPEIHUX 3HAUYEHUH COOTBETCTBYIOIIUX (PAKTOPOB OHH
MIPUHUMAIOT BUJI TAPHBIX YPABHEHUH JIMHEHHON pErpeccuu, T. €. UMEEM:

yxl,xz,xs,....,xm = By + b1xy;

yxz,xl,xs,....,xm = By + byxy;

raec
Bl = bO + bzfz + b3E3 + ..+ bmfm;

Bz = bo + blfl + bgyg + ..+ bmfm,

Bm = bo + blfl + bzyz + ..+ bm_lfm_l;

B ominume oT mapHOH perpeccuu, 4acTHbIE YpaBHEHHSI PErpecCHH XapaKTepUsyroT
U30JIMPOBAaHHOE BIUsHHE (akTOpa Ha pe3yibTaT, MO0 apyrue (GakTopbl 3aKperjeHbl Ha
HEU3MEHHOM ypoBHE. D (EKThI BIUSIHUA APYTUX (PAKTOPOB MPUCOEIUHEHBI B HUX K CBOOOTHOMY
YJIEHY YPAaBHEHMSI MHOXXECTBEHHOM PErpecCcuu. JTO MO3BOJISIET HA OCHOBE YACTHBIX YPaBHEHUN
perpeccuu OnpeaeisaTh YaCTHbIe KO3 (UUUEHTHI 3JIACTUYHOCTH

Xi

bj
j)x]., X1y X2 0wy Xj— 1, Xj 4 1r0s Xy

3

)

yXi

rae bj — koaddunuenTs! perpeccun s paKTopa Xi B YpaBHEHUH MHOKECTBEHHOH PErpecCHu;
Dot s X1 X0y Xj—1, Xj 11,00 Xy — 3HAYCHHE PE3YNBTATHBHOTO (DaKTOPA, MOTYYCHHOE M3 YaCTHOIO

YPaBHEHMsI PETPECCUH TP JAHHOM 3HaYeHUHU (akTopa X;j.

3amaua



1. CocraBbTe YaCTHBIC YPaBHEHUS PErPECCUU.
2. OmpenenuTte 4YacTHbIE KOA(QUIMEHTHl AJIACTUYHOCTH M TPOPAHKUPYHTE
(bakTOpsI IO CHJIE UX BO3JEHCTBUA Ha pe3yJIbTar.
JlabopaTopnasi paGora NeS.

Oyenxa HadedcHocmu pe3yibmamos MHOMCeCMEeHHOU pecpeccul U Kopperayuu

[TpakTHyeckass 3HAYUMOCTb YpaBHEHHS MHO>KECTBEHHOW pErpeccur OLIEHUBAETCS C
MOMOIIBIO TIOKa3aTelisi MHOXXECTBEHHOW KOpPpENsIMM W €ero Kpaapara — kodddummenrta
JeTepMUHAIUY.

[TokazaTenb ~ MHOXCCTBCHHOW  KOPPENAIMM  XapaKTEpU3yeT  TECHOTY  CBSI3H
paccmarpuBaeMoro Habopa (akTOpoB C HCCIEAYyEeMbIM MPU3HAKOM, WJIM, MHAYE, OIICHWBAET
TECHOTY COBMECTHOTO BJIMSAHHS (HaKTOPOB Ha PE3yJIbTaT.

He3zaBucumo ot ¢opmbl CBSI3M NOKa3aTeilb MHOKECTBEHHOM KOPPENSLUU MOXKET ObITh
Hal/leH KaK MHJIEKC MHOXKECTBEHHOIN KOppesLuu:
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rac o, — 06ma;1 AUCIICPCUS PE3YJIbTATHUBHOI'O IIPU3HAKA, O'OzcT — OCTaTo4YHad AUCIICPpCUA OJIA

YPaBHEHUSA P = f (X1, X2, Xin), Ogcr = n

[Tpu nuHEHON 3aBUCHMOCTU IMPHU3HAKOB (OpMyJia MHAEKCAa KOPPEISLUU MOXKET OBbITh
TaK)KEe IIPEJCTABJICHA CJIETYIOLINM BBIPAKEHUEM:

R

YX1, X200 Xm T

rae fy; — CTaHAAPTU30BaHHBIC KOIYOUIMEHTHI PETPeCCHH; Ty, — MapHbIE KOIY(HUIMCHTEI

yXj
KOPPEJSILINY Pe3yJIbTaTa ¢ KaKIbIM (DaKTOPOM.

dopMyna MHAEKCAa MHOKECTBEHHOW KOPPEISALUMU Ul JIMHEHHOW pEerpeccuy INOJIydriIa
Ha3BaHUE JMHEHHOro KO3 GUIMEHTA MHOKECTBEHHON KOppeasluM, WIH, 4YTO TO XK€ Camoe,
COBOKYITHOI0 KO3()(puIiueHTa KOpPeJALNH.

WNunexc MHOKECTBEHHOM Koppemnsiuu u3Mensiercs ot 0 1o 1. Uem Onuke ero 3HaueHUE K
1, TeM TecHee CBSA3b PE3yJbTATUBHOIO MpPH3HAKAa CO BCEM HAOOPOM HCCIENyEeMbIX (aKTOpOB.
BenuunHa uHAEKCa MHOXKECTBEHHOM KOppENsuu OOJblle WM paBHa MaKCUMAIbHOTO TTAPHOTO
WHJIEKCA KOPPEISIIIUU:

RYX1X2---xm = RyX]-(maX)'j =1,m.

[Ipu mpaBWIbBHOM BKJIIOYEHHUH (AaKTOPOB B PETPECCUOHHBIA aHANU3 BEIMYMHA MHJEKCA
MHOECTBEHHON KOPpENsUuU OyAeT CYyIIECTBEHHO OTINYAThCS OT MHAEKCA KOPPEIsSUK TapHOoH
3aBHCHMOCTH.

Koaddunuent (MHIEKC) MHOKECTBEHHOM JETEPMHUHAIIMN PACCUUTHIBAECTCS KaK KBajapar
VHJIEKCAa MHOKECTBEHHOU KOPPEISALUU:

RZ

YX1X2..Xm "



CKOppeKTUPOBaHHBIN KOA(GGHUIMEHT (MHICKC) MHOYKECTBEHHOM IETEPMUHAIIUHU COACPIKUT
MOTIPAaBKY Ha YUCIIO CTETNEHEH CBOOOIBI  PACCUUTHIBACTCS 1O (hopMyIIe:

RE=1-(1-R2) .1

n-m-1
rae N — 9uciao HaOI0IeHUH; M — Yuciio (aKTOPOB.

3HAYUMOCTb YPaBHEHUS MHOKECTBEHHOM PErpeccUM B LIEJIOM OLIEHHBAETCS C MOMOILBIO
F-xpurepus ®uiepa:

_ R n-m-1

F¢m”-_'1—R2. m

Fac: onpenensiercs npu 3aganHom o (0,05; 0,01) u crenensix cBo6oapt K1 =m, k2 =n—m
— 1, (M — gmcno mapameTpoB MpH (PAKTOPHBIX MMEPEMEHHBIX B YPaBHEHHWH MHOKECTBEHHOM
perpeccun).

YactHblil F-kpuTepuil olleHMBaeT CTATUCTUYECKYIO 3HAUUMOCTb IIPUCYTCTBUSI KaXKI0T0 U3
dakTopoB B ypaBHeHuU. B obmem Buze, 11t pakTopoB YaCTHBINA F-KpuTepuil onpenenurcs Kak:

RZ —RZ

P XX i Xm T YR X X g Xm n—m—1
4acT X j - 1—R2 1

VX1 X jiXm

Fmae: a1t vactHOrO F-KpHTEpHst onpeenseTcs MpH 3aJaHHOM o U cTenensx cBoooas! k1 = 1, k2
=n-m-1.

Onenka 3HAYUMOCTH KOI(PPUIIMEHTOB YHUCTOM perpeccud ¢ MOMOIIbI -KpuTepus
Cthr0/IeHTa CBOAUTCS K BHIYMCICHUIO 3HAYCHUS:

b _
td)aKT. = m_b] = Fx]-'

rae Mpi —CpeaHsisl KBaapaTuyHas oImnOka koddduimeHta perpeccud bj, oHa MOXeT OBITH
OIlpeJieNieHa 10 cleaytomen popmye:

, _p2
oy |17 Ryx1xp.20m 1

my. =
b; o. [1-R2 Vn-m-1’
xj XjX1.Xm

Rl x,.x,, — MHOXECTBEHHBIH KOO(Q(HUIMEHT NeTEPMHUHAINN BCETO KOMILIEKca M (akTopos ¢
pE3yJITaTOM; R,chxl__.xm — K03((HUIUEHT JAeTepMUHALMM Ul 3aBUCUMOCTH (PakTopa Xj CO BCEMH

JIpYruMu (pakTopamMu ypaBHEHUSI MHOKECTBEHHOW PETPECCHUH.
timac: OTIPENIENACTCS TIPH 33JAHHOM 0L ¥ CTeTIeHH cBOOO b1 K =N —m - 1.

3agaua

1. Paccuuraiite nuHEHHOTO KO3(P(PUIMEHTa MHOKECTBEHHOM KOPPENSAIMU M CAeTaiTe
BBIBOJI O TECHOTE CBSI3M PE3YJIbTATHUBHOIO MPU3HAKA CO BCEM HAOOPOM HCCIIEAyEeMBbIX
(akTOpoB.

2. PaccuuTaiite K03(Q(QUIMEHT MHOXKECTBEHHON JETEPMHHAIMM M CHEJaiiTe BBIBOI 00
OILICHKE Ka4yeCTBA IOCTPOCHHON MOJEIIH.

3. PaccumTaiite Fgaom ¥ CPaBHATE NMOMYYEHHOE 3HAYEHUE CO 3HAYECHUEM, PACCUUTAHHBIM
¢ momompio Gyuximn JIMHEWH. Onpenennte Frgn IpH 3aJaHHOM ypOBHE



3Hauyumoctu o = 0,05. CpaBHuTEe mMoJydeHHble 3HAUCHUSA Fimasn U Fpam, clenaiite
BBIBOJ] O CYHICCTBCHHOCTH CBA3U.

4. Onpepennute tgum U traon IpH 3a7aHHOM ypoBHe 3Haummoctd o = 0,05 CpaBHHTE
MOJIyYEHHBIC 3HAYEHUS U C/IeJIaliTe BBIBOJI O CTATUCTUYECKOU 3HAYMMOCTH ITapaMeTPOB
perpeccuu.

KonTpoJbHbIe BONPOCHI:

1. Uto noHuMaeTcs moj JIMHEHHON MHOYKECTBEHHOM perpeccueii?

2. Kakue 3agauu pemaroTcs Npy MOCTPOCHUN ypaBHEHUS perpeccuu’?

3. Kakue TpeGoBaHus NpeabsBISIIOTCS K akTopaM, BKIIOYaeMbIM B ypaBHEHUE perpeccuu?
4. YUto noHMMaeTcs MoJ| KOJUTMHEAPHOCThIO U MYJIbTUKOJUIMHEAPHOCTHIO (haKTOpOB?

5. Kak nmpoBepsieTcst HaJIMuMe KOJUIMHEAPHOCTH U MYJIbTUKOJTHHEAPHOCTU?

6. Kakoii Bua nMeeT cucteMa HOpMajbHBIX YPAaBHEHUH METO/Ia HAMMEHBIITUX KBAJAPATOB B CIIy4yae
JIMHENHOM perpeccuu?

7. o kakoit popmysie BBIYUCIAETCS UHACKC MHOKECTBEHHON Koppensauun?

8. Kak BBIYMCIIAIOTCS MHAEKC MHOXKECTBEHHOH JE€TEPMUHAIMU U CKOPPEKTHUPOBAHHBIM MHJIEKC
MHO’KECTBEHHOM IeTepMUHALN ?

9. Uto 03HayaeT HU3KOE 3HaYeHue ko3 duienTa (MHAEeKca) MHOKECTBEHHOM Koppensauuu?
10. Kak npoBepsieTcsi 3HaUMMOCTh YPaBHEHUS PErPECCUU U OTAEIbHBIX KO3 HUIIUEHTOB?

11. Kak cTposiTcs 4acTHbIE ypaBHEHUS perpeccun?

12. Kak BBIYHUCISAIOTCS CPEITHUE YACTHBIE KOI(PPHUIIMEHTHI JIACTUYHOCTH ?

13. Yto Takoe craHIapTU3UPOBAHHbIE IIEpEMEHHBIE?

14. Kakoii Bua uMeeT ypaBHEHUE JIMHEHHOM perpeccuu B CTaHIapTU3UPOBAaHHOM MaciiTade?
15. Yto noHnMaeTcs ol FTOMOCKEAACTUYHOCTBIO?

16. Kax MMPOBEPACTCA 'MIIOTE3a O TOMOCKEAACTUIHOCTH pPAla OCTaTKOB?

MHNOCTPOEHME PEI'PECCHUOHHBIX MOI[E.JIEFI C ®PUKTUBHbBIMUA
IMEPEMEHHBIMHU

B PErpeCCUOHHBIX MOACIIAX B Ka4YECTBC 06’B$ICH$[IOHII/IX MNEPEMCHHBIX YaCTO NPUXOIUTCA
UCTIOJIB30BaTh HE TOJIBKO KOJHUYECTBEHHBIC (ONpECseMble YHCICHHO), HO M KayeCTBEHHbBIC
nepeMeHHble. Hampumep, crnpoc Ha Kakoe-nubOo 0laro MOXET ONpeAessIThCsS  Kak
KOJINYECTBEHHBIMU TIEPEMCHHBIMH (IIEHA JaHHOTO OJiara), Tak W KayeCTBEHHBIMH (BKYCBHI
noTtpeduteneit). KauecTBeHHbIE OKa3aTeNy B YUCICHHOM BHUJE MPEICTABUTH HENIb3sl. Bo3HMKaeT
npo0JieMa OTPaKEHHSI B MOJICIIN BIIMSIHUS TAKMX TIEPEMEHHBIX Ha UCCIIEAYEMYIO BEIUYHHY .

OOBIYHO B MOJENAX BIUSHUE KaYECTBEHHOIO (pakTopa BbIpaxaercs B BUJEC (GUKTHBHOMN
(MCKYCCTBEHHOI) TEpPEeMEHHOW, KOTOpas OTpakaeT JBa MPOTHBOIOJIOXHBIX COCTOSHUS
KayecTBEeHHOro ¢akropa. B 3ToM ciyuyae ¢uKTHBHas mHepeMeHHass MOXKET BBIPaKaThCs B
JBOMYHOM (opme:



[Tepemennas D wasweiBaercst uxmuenol (UCKYCCMBEHHOU, O0B0UYHOU) NEPEeMEHHOL
(unouxamopom).

Perpeccuonnbie Mozienu, coiepKaliue UMb KaueCTBEHHbIE O0BSICHSIOUIIE IEPEMEHHBIE,
Ha3bIBAIOTCS Modensimu oucnepcuonno2o ananuza (ANOVA-moaensmn).

Hanpuwmep, mycts Y — HauanbHas 3apaboTHasI 1jaTa.

.....

Torz[a 3aBUCUMOCTDH MOKHO BbIPpa3uTh MOJCIIBIO HapHOfI perpeccun:

Y=By+YyYD + e

OueBHUIHO,

MY|D =0)=o+v -0=p;
MY[D=1)=Bo+y-1=pBy+V.

Koa¢ppunuent ﬁ 0 OIpelenseT CPEeJHIO HayYalbHYIO 3apa0OTHYIO IUIATy IIpH

OTCYTCTBUM BbIcuiero ooOpaszoBaHus. KoadduuueHT ) ykasblBaeT, Ha KakKyl BEIMYHHY
OTIIMYAIOTCS CpeHIE HavalbHbIe 3apa0O0THBIC IJIAThI IPU HATMYUU U MIPH OTCYTCTBUU BBICIIETO

oOpa3oBaHusl y IpeTeHAeHTa. l[IpoBepss CTATHYECKYI0 3HAYMMOCTh Kod(p¢umueHra Y c

NOMOIIBI0  t-cTaTHCTUKH, JHOO 3HAYMMOCTH KOd((UIMEHTa eTepMUHALUU Rz win  F-
CTaTHCTUKH, MOYKHO OIIPENIEINTh, BIMUSIET WM HET HaJM4UKe BHICIIET0 00pa30BaHMsl HAa HAYAJbHYIO
3apa0OTHYIO TUIATY.

Monenu, B KOTOPBIX OOBSCHSIONIME MEPEMEHHBbIE HOCAT KaK KOJMYECTBEHHBINH, TaK U
Ka4eCTBEHHBIA XapakTep, Ha3bIBAIOTCS Molensimu Kosapuayuonnoz2o auanuza (ANCOVA-
MOJICIISIMH ).

Cy1ecTByeT HeCKOJIBKO pa3HOBUIHOCTEH MOETe KOBapUAIIMOHHOTO aHAJIH3a.

1. Mopaenu KOBapMAIMOHHOIO0 AHAJIW3A NMPH HAJTUYMHU Y (PUKTHBHON NepeMeHHOM
JABYX aJbTEePHATHB.

PaccmoTpum mpocTeiinryto Mozieiab C OJHOW KOJUYECTBEHHOH M OJHOWM KaueCTBEHHOMU
NIEPEMEHHBIMH, UMEIOIIYIO JIBA alIbTEPHATUBHBIX COCTOSHUS:

Yzﬂo +ﬁ1x+YD+£
[TycTh, Hanpumep, Y — 3apaboTHAs TJIaTa COTPYIHUKA PUPMBI, X — CTaX COTPYIHHUKa, D —
TI0JI COTPY/IHHKA, T.€.

Torma oxumaemoe 3HaUEHUE 3apabOTHON TIIATHI COTPYAHHUKOB MPH X TOJIaX TPYAOBOTO
cTaxa OygerT:

M(Y|x,D =0) =Sy + B1x;
MY |x,D =1) =By + Brx+y = (Bo+v) + b1

3apaboTHas 1UI1aTa B IaHHOM ClTy4ae sIBJIsIeTCs TMHEHON (QyHKIUEH OT cTaxka padoThI.

IIpu  cocraBieHun Mojenel ¢  (QUKTUBHBIMH  IE€PEMEHHBIMH  HEOOXOJIUMO
PYKOBOJICTBOBATBHCS CIEAYIOUIUM NPAGUIOM MOOEIUPOSAHUs: €CIU Ka4yeCTBEHHAs IepeMEHHas
umeeT K anbTepHaTHBHBIX 3HAYCHUH, TO TIPH MOJICIUPOBaHUH UcTonb3yercs (K — 1) GUKTHBHBIX
nepeMeHHbIX. Takum o00pa3oMm, eciau MepeMeHHass HMMeeT [Ba allbTepHATHBHBIX 3HAUEHUS
(HampuMep, TOJ), TO B MOJI€TIb MOXKHO BBECTH TOJIBKO OJHY (PMKTHUBHYIO IEPEMEHHYIO.

Ecnu He cnenoBath JaHHOMY MIPaBUITY, TO MPU MOJEIUPOBAHUH UCCIIEIOBATENb MOMAIAeT
B CUTYAIIHIO COBEPIICHHON MYJIbTHKOJTMHEAPHOCTH WIIA TaK Ha3bIBAEMYIO JI08YUIKY (PUKMUBHOU
nepemeHHOU.

3HaueHue Ka4yeCTBEHHOW MEpPEeMEeHHOH, Ml koToporo nmpunuMaercs D = 0, HazpiBaeTcs
0azo6viM WA CcpasHumenvhviM. BBIOOp 0a30BOro 3HAYCHUS OOBIYHO JAUKTYETCS IEIIMU
UCCJICTOBAHMSI, HO MOXKET OBITh U TIPOU3BOJIHHBIM.



Koaddumuent y B Mogenn wHOTAA Ha3bIBaeTCs Jughghepenyuanvuvim kosppuyuenmom
€80000H020 ulleHa, TaK KaK OH MOKAa3bIBAET, HA KAaKyI0 BEJIMUMHY OTIMYAECTCS CBOOOIHBIN 4iieH
MOJICIIY MTPH 3HAYCHUH (PUKTHBHOMN EPEMEHHOM, pABHOM €IUHHIIC, OT CBOOOHOTO YIEHA MOJICITH
npu 6a30BOM 3HaYCHUU (PUKTHUBHOM MEPEMEHHOM.

2. Mogeiu KOBAapHALMOHHOIO AaHAJM3a TMPUH HAJIUYMH Yy KaYyeCTBEHHBIX
nepeMeHHBIX 0oJiee IBYX AJIbTEPHATHB.

PaccmoTpum Mozenb ¢ JIByMS OOBSCHSIOIMIMMHU TEPEMEHHBIMH, OJIHA M3 KOTOPBIX
KOJIMYCCTBCHHAA, a Apyrasd — Ka4YCCTBCHHAJ. HpI/I‘-IeM KauCCTBCHHAsA INCPCMCHHAsA HMCECT TPpU
anbTepHaTUBBL. Hampumep, pacxo/ipl Ha cofepxaHue pedeHKa MOTYT ObITh CBS3aHBI C JOXOJaMU
JIOMOXO3ICTBa W BO3pacTOM peOEHKa: OIIKOJIbHBIA, MIIAIIINN IIKOJBHBIA M CTapIIMid
mKoNbHBIM. Tak Kak KauecTBeHHas MEpPEeMEHHas UMEET TPU albTePHATHUBBI, TO MO OO0IIEMYy
MPaBUIIy MOJEIMPOBAHMS HEOOXOAMMO HUCIOIL30BaTh JBE (PUKTUBHBIC MEpEeMEHHBIC. Takum
00pa3oM, MO/IeTIb MOXKET OBbITh MpPEACTaBIICHA B BUJIE:

Y =po+ P1x+v1D1 + 2D, + ¢,

rae Y — pacxobl, X — IOXO/IbI IOMOXO3SIHCTB.

D, = {0, ec1¥ JOWIKOJILHUK UM MJIAJIIMH IKOJbHUK; |}

OO6pazyroTcs clenyromme 3aBUCUMOCTH:
1. Cpennuii pacxoj Ha JOMIKOJbHUKA:

M(Y|Dy = 0,D, = 0) = Bo + By x. 1)
2. Cpennuii pacxos Ha MIIQJIIIETO IIKOJIbHUKA:

M(Y|D; =1,D, = 0) = (Bo + v1) + 1. (2)
3. CpenHuii pacxoJ Ha CTApUIErO HIKOJIbHUKA:

MY |Dy =1,D; =1) = (Bo +v1 +v2) + Pax. 3

3necb Y1, Y2 — aubddepeHunanbHbple CBOOOAHBIE UJEHBL. ba3oBBIM 3HAYECHUEM
KaueCTBEHHOW TEPEMEHHON SBISETCd 3HAYeHHE «IOUIKONbHUK». llocie BblYHMcIeHUs
kod(urmentoB ypaBHeHu# perpeccuu (1) — (3) ompenensieTcss craTUCTHYECKash 3HAYUMOCTh
K02 (UIIMEHTOB Y11 Y2 HA OCHOBE OOBIYHOM t-CTATUCTUKH.

Eciu KOB(I)CI)I/II_[I/ICHTLI Y1 U Y2 OKa3bIBAKOTCA CTATUCTUYCCKHU HE3HAYUMBIMH, TO MOKHO
CACIaTh BbIBO, YTO BO3pacCT pe6eHKa HC OKAa3bIBACT BJIMUAHUA HA PACXObI IO €ro COACPIKAHUTO.

3. Perpeccml C OJIHOI KOJIUYECTBEHHOH U ABYMS KAaY€CTBCHHBIMHU MNEPEMECHHBIMH.
Texnuka (I)I/IKTI/IBHBIX MNEPEMCHHBIX MOXKCT OBITh pacnpoCTpaHCHa Ha IPOU3BOJILHOC YU CJIO
Ka4€CTBCHHBIX q)aKTOPOB. PaCCMOTpI/IM CUTyaluro C AByMA Ka4YCCTBCHHLIMU IIEPECMCHHBIMU.

[Tycts Y —3apaboTHas 1uiata COTpYIHUKOB (uUpMBI, X — cTax paldoThl, D1 — Hanmuuue
BhIcuIero oOpa3oBanusi, D2 — mon coTpynHuka:

D, = {0, eciu HeT BbICIIEro 06pa3oBaHus;|}
TakuMm 00pa3om, MOTYYUM CIETYIOIIYIO MOJIENb:

Y =:BO +ﬁ1x+le1 +)/2D2+E.



W3 3T0it MO/ BRIBOJSTCS CIIEAYIONINE PETPECCUOHHBIC MOJIEITH:
1. Cpennsist 3apruiaTa >KEHIIMHBI 6€3 BBICIIETO0 00pa30BaHUS:
M(Y|D, =0,D;, =0) = Sy + f1x.

2. Cpenusisi 3apIuiaTa >KEHIIUHBI C BBICIIAM 00pa30BaHHEM:
M(Y[D; = 0,D; = 1) = (Bo +v2) + B

3. CpenHsist 3apriiaTa y My>X49HHBI 0€3 BBICIIIETO 00pa30BaHUS:
M(Y|D; =1,D; = 0) = (Bo + v1) + Bax.

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

MY|D; =1,D, =1) = (Bo +v1 +v2) + 1.

OueBUIHO, YTO BCE PETPECCHH OTIMYAIOTCS TOJIBKO CBOOOAHBIMU WieHaMu. JlanpHelee
OIpENIEICHUE CTaTUCTHYCCKOW 3HAYMMOCTH KOX(PQHUIIMEHTOB Y1 W Y2 TO3BOJIET YOCIUTHCS,
BIIUSIOT JIM 00pa30BaHUE U MOJ COTPYAHHUKA Ha €ro 3apabO0THYIO ILIATY.

3amaua 1

Hccnenyercss 3aBHCUMOCTh MEXKIy 3apabOTHO# Iwiatoil pabodero 3a wmecsn y ($),
X - Bo3pacToM pabouero (J1eT) u GpukTuBHOIN nepemenHol D — non pabouero.

Ne n/m |3apabornass  |Bospacr Iloa,
njiara 3a padouero X| Mm/x
mecan y ($) |(1er)

1 300 29 K
2 400 40 M
3 300 36 XK
4 320 32 K
5 200 23 M
6 350 45 M
7 350 38 K
8 400 40 M
9 380 50 M
10 400 47 M
11 400 47 XK
12 250 28 M
13 350 30 M
14 200 25 M
15 400 48 K
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 K
20 260 29 M

1. Heobxomumo mnocTpouth Mojaens Y = by + bix +yD ¢ ¢ukTtuBHOM mnepemenHoi D,
KOTOpasi MPUHUMAET JIBa 3HaUeHU: | - eciu mosr pabouero My>kckoit; () - eCITi o1 JKEHCKHIA.



2. TIpoBepuTh CTaTUCTUUYECKYIO 3HAYMMOCTh KO3 duiineHToB. CnenaTh BHIBOIBI.
3apaua 2

Ha npennpusatun ucnons3yrorcs ctanku Tpex dupm (A, B, C). Uccnenyercs Haie)KHOCTh
cTaHkoB. [Ipu 3TOM y4uTBIBaETCS BO3pacT CTaHKa (X, Mec.) U Bpems Oe3aBapuiiHON paboTHI 110
nocneanei monomku (Y, yac). Beibopka u3 40 cTaHkoB fana pe3yibTaTbl, PEACTABICHHBIC B
TadsuLe.

No Bospact |Bpems paGoter  |[®upma -
U3MEpEHHUsl |CTaHKa B [cTaHKa 0e3 IIPOU3BOIUTEIND
Mecslax [peMOHTa B yacax

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

6 63 176 A
7 25 216 B
8 75 110 C
9 75 45 B
10 52 200 A
11 20 265 B
12 70 148 C
13 62 150 C
14 40 176 B
15 66 123 A
16 20 245 A
17 39 176 C
18 25 260 B
19 48 236 A
20 59 205 A
21 25 240 A
22 69 65 B




23 71 115 A
24 26 200 C
25 45 126 B
26 40 225 A
27 30 210 C
28 69 45 B
29 30 260 A
30 22 220 B
31 33 194 B
32 48 156 C
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

1. Ouenute ypaBHEHHE perpeccuu 0e3 yuera pa3inyus CTAHKOB pa3HbIX (QUPM.

2. OueHMTh YpaBHEHHE PETPECCHM, YUMTBIBAIOIEEe pa3inuyhe KayecTBa pazHbix ¢upm (F-

kputepuii @umiepa, t-kpurepuii CTbhIOJEHTa, CKOPPEKTUPOBAHHBIM KOAPPUIUEHT

JIETEpMUHALINN).

CpaBHUTE Ka4eCTBO MOCTPOEHHBIX MOJIENIEH.

[TocTpouTh KOPPENALMOHHOE MOJIE ¥ HAHECTH Ha HEero rpaduKu GyHKLUH.

5. CpenaTh BBIBOABI O HEOOXOAMMOCTH HCIIOJIb30BAHUS (DUKTUBHBIX MEPEMEHHBIX B 3TOM
ciydJae.

»ow

MOCTPOEHUE MO/IEJIN HEJIUHEHHOM ITAPHOM PETPECCHUN

Henuneitnpie perpeccuu IensTcs Ha JIBa KJlacca: PErpeccuu, HEIMHEMHbBIE OTHOCUTEIBLHO
BKIIIOUEHHBIX B AaHANU3 OOBSICHSIOMMX IEPEeMEHHBIX, HO JMHEHHBIE IO OLIEHUBAEMBIM
rapameTpaMm, U PErpecCuy, HEITMHEHHBIE 0 OLIEHUBAEMBIM ITapaMeTPaAM.

[Tpumepsl perpeccuil, HEAMHEHHBIX MO OOBICHSIOMIMM MEPEMEHHBIM, HO JIMHEHHBIX T10
OLICHUBAEMBIM I1apaMeTpaMm:

— OJIMHOMBI Pa3HBIX CTENEHEH Y, = a + byx + byx? + b3x3 + &;



b
~ PaBHOCTOPOHHSISI THIIEPOONIA Yy = a + — + €.

IIpuMmepsl perpeccuii, HEJIMHENHBIX 110 OLICHUBAEMBIM I1apaMETPaM:

- CcTeneHHas y, = a - x? - g

- [IOKa3arelbpHas y, = a - b* - ¢,
- DKCIIOHECHIIUAIbHAS y, = e%TPX . ¢,
HawnGosiee yacTo MpUMEHSIFOTCS CIISAYIOIINE HeTMHEHHbBIE MOJICTTH PETPECCHIL:

runepoossl — y, = a + g;
napaboisl — y, = a + bx + cx?;
MOKa3aTenbHON QYHKIUH Y, = a - b¥;
creneHHoi GyHKuuM —y, = a - x° u ap.
JlabopaTopnasi paGora Nel.
Buiuucnenue koagppuyuenmos ypasnenus HeruHelHol peepeccuu

HOCTpOGHI/II-O HEJIMHEHHBIX PETPECCHUOHHLBIX MO,Z[GJ'IC?I NpeaAmeCcTBYCT Ipoucaypa
JIMHEapu3aluu nNCPpeMCHHBIX.

Jluneapuzayuss — (ot nat. linearis — nuHe#HBINH), OMUH U3 METOIOB HPUOIKEHHOTO
IIPEJICTaBICHNUs 3aMKHYTBIX HEIMHEWHBIX CUCTEM, IPU KOTOPOM HCCIIEJOBAHME HEIMHEUHON
CUCTEMBl 3aMEHSETCS AHAIN30M JIMHEHMHOM CHCTEMbI, B HEKOTOPOM CMBICIE 3KBUBAJICHTHOMN
UCXOAHOU. MeTonbl IMHEeapu3aluyd UMEIOT OIPaHUYEHHBIM XapakTep, T. €. SKBUBAJIECHTHOCTb
UCXOIHOW HEIWHEHHON CUCTeMbl W €€ JIMHEHHOTO NPHOMMKEHHUS COXPAHSACTCS JIHMIIb IS
OTPaHUMYEHHBIX NPOCTPAHCTBEHHBIX MJIM BPEMEHHBIX MaclITaboB CHCTEMBbI, MO0 JJs
OIPENIEIEHHBIX MPOLIECCOB, MPUYEM, €CIM CUCTEMA HNEPEXOAUT C OJHOIO peXuMa padoThl Ha
JIpYroM, TO CJeLyeT U3MEHUTh U €€ JINHEapU3UpOBaHHYI0 Moxenb. [IpuMmenss nuHeapuzanuto,
MO’KHO BBISICHUTh MHOTHME Kau€CTBEHHBIE U OCOOEHHO KOJMYECTBEHHBIE CBOWCTBA HEIMHEMHOMN
CUCTEMBI.

{11 HENWHEHHBIX YpPaBHEHWM pPErpeccuy, NPUBOJUMBIX K JIMHEMHBIM C ITOMOIIBIO
npeoOpaszoBanus (X, y) — (x’, »’), cucTeMa HOpMaJbHBIX YpaBHEHHUI UMeeT BU:

B IIPe0Opa30BaHHBIX NEPEMEHHBIX X, .

Koaddumuent b mpu paxkropHoii mepeMeHHON X UMEET CIICAYIONIYI0 HHTEPIPETAIMIO: OH
MOKA3bIBAET, HA CKOJBKO M3MEHUTCS B CpeIHEM BEIWYMHA Y Mpu M3MeHeHuH (aktopa X Ha 1
eMHUILY U3MEPEHUSI.

) b
T'unepbonuueckas peepeccusi: y, = a + o

1
Jluneapusytomee mpeoOpa3zoBanue: x' = bt y' =y.

Torna
g [
{na + bZ; =Yy, |
1 1 1 nyX-3:%y
a=ay bl b=

DKcnonenyuanbhas peepeccus: y, = e,



Jluneapusyroriee npeodpazoBanue: x' = x; y' = Iny.

_1 _1 __ nYxlny-YxYIny
a= nZlny anx,b = T _Ga)
Cmenennas pyuxyus: y, = a - x°.
Jluneapusyroniee npeobpasosanue: x' = Inx; y' = Iny.
_1 1 _ nXY(nx-Iny)-¥Inx ¥ Iny
Ina = nZlny anlnx, b= ST
Mepexog K NapaMeTpy a ypaBHEHMA CTENEHHOM 3aBMCUMOCTY NPOUN3BOAAT C MOMOLLbIO

noTeHUMpoBaHua no dopmyne:
a=ehe,

Tokazamenvuas ynxkyus: y, = a - b*.
Jluneapusytoiiee npeodpaszoBanue: x' = x; y' = Iny.

_1 _1 __ nYxIny-Yx¥Iny
Ina = nZlny nlanx,lnb = o

Mepexoa, K NapameTpam ypaBHEHUA MOKa3aTe/IbHOWM 3aBUCMMOCTU (a, b) nponsBoaAT no Gopmynam:

a= elna’. b = elnb,

Jozapupmuuecxasn ¢pynxyus: y, = a + blnx.
JIuneapusyroriee npeodpasosanue: x' = Inx; y' = y.
1 1 nYylnxy-YInx)y
a= ;Zy N sz Inx, b = n ¥ (nx)2—(X Inx)?
3apaua
Jlist ompeneneHUs 3aBUCHMOCTH MEXIY pPOXIaeMOCThlo B Poccum (mepemeHHas Y
u3MepsieMasi B ThIC. 4eJl.) U CpefHell 3apaboTHOM miaTtoi (mepeMeHHas X, usmepsemas B pyo.)
OBLITM MPOBEICHBI HCCIICIOBAHUS, PE3YJIbTaThl KOTOPHIX MPEICTaBICHBI B TabmuIe 1.

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

I[J'IH XApPaAKTCPUCTHUKU 3aBUCUMOCTHU Y OT X PACCUUTATDH MMapaMETPhI CICAYOIINX q)yHKHHﬁI

— PaBHOCTOPOHHEH runepooJsl;

— CTETIEHHOM (PYHKINH;

- MOKa3aTeJIbHON (DyHKIIMH.
Pemenue.

!

. b 1
1. YpaBHeHue paBHOCTOpPOHHEH TrumNepOoIbl y, = a + ~ JIMHeapu3yeTcs x' = Y=y,
Torna y, = a + bx'.

2. I[J'I}I pacucTa UCIIOJIB3YyCM NAaHHBIC Ta6J'II/II_U>I 2.

Toawl y x' y-x' (x")? y?
2014 886,9
2015 928,6
2016 998,1
2017 1050,6

2018 1074,3



2019 1036,9
Hroro
Cpennee
3HaYCHHE

o

0.2

3HayeHUs TapaMeTPOB PETPECcCHH @ U b paccunThiBaeM 1o popmyiam:

oy - por
b—T,a—y—b-x.
X

3. 3anuimuTe NOIy4YeHHOE YpaBHEHUE PETPECCUM.
4. C nomoulb JUHEAPU3YIOUUX IPeoOpa30BaHNN MOCTPONTE ypaBHEHUE PETrPECCHH IS
CTETIEHHOM M MOKa3aTeNbHON (YHKINH.

JladbopaTopnasi padora Ne2.
Buviuucnenue unoexca koppenayuu u cpeonel ouubKy annpoKCcumayuu

TecHOTY CBSI3M M3y4daeMbIX SIBJICHUW B HEJIIMHEHMHBIX PETPECCHUSIX OLICHUBAET HHAEKC
KOppeJIsil{iuM, KOTOPBIH BeIYHCIsETCS 10 hopMyIie:
2 2
0, X(—9x)
= [1— == [1-=""-="20< <1
Pry \/ 73 sopr o P
Cpennsisi omuOKa annmpoKCUMAIMM - CPEHEE OTKJIOHEHUE PACUYETHBIX 3HAUYCHHH OT
(haKTHYEeCKuX:

T=1y 1y |[¥7].
A—nZAl—nZ| : | 100%.

JomnycTumblii ipees 3HaYeHH A - He 6osee 8 - 10%.
3amaua

1. Paccuutarh MHIEKC KOPPEISALMM M CPEAHIOI OWIMOKY anmpOKCHUMAIUM IS
HeJMHEWHbIX perpeccuii Jlabopatoproit Nel.
2. OnpenenuTbh MO KAKOMY YpaBHEHMIO PETPECCHM IMOJydyeHa HauOoJbIlas OLEHKa
TCCHOTHI CBA3H.
3. Cnenarb BBIBOJBI.
JladopaTopnasi padora Ne3.

Oyenka 3nauumocmu ypasnenus: peepeccuu ¢ nomowvio F-kpumepua @uwepa

2
P _ Z% _ pE  n-m-1
dakT. — o2 a2
A A
3anaua

Onpenenum F-kputepuit @uimepa Juisi ypaBHEHMH MapHON HEJNMHEHHON perpeccud,
nosrydeHHbIX B JlabopaTopHoii padote Nel.

Pemrenmne.

1. Paccumraiite Fgpawm ¥ CpaBHHTE MOJNyuYEHHOE 3HAYCHHUE CO 3HAYCHHEM, Fran MpH
3aJJaHHOM ypoBHe 3HaunMocT o = 0,05.

2. Caenaiite BBIBOJIBI O CYIIECTBEHHOCTH CBSI3HU.



JlabopaTtopHasi padora Ne4.
Pacuem cpednux xos¢hgpuyuenmos snacmuunocmu

B skoHOMMYECKHX HCCIIEIOBAHUIX IIMPOKOE MPUMEHEHUE HAXOIUT TaKOW IMOKa3aTellb,
KaK cpeiHui Kod((OULHMEHT 3IaCTUUYHOCTH, BBIUUCIISIEMbIH 1O (hopmMyIie:

5=f'®:

Cpenuuii K03p(HUIMEHT IACTUYHOCTH ITIOKA3BIBAET, HA CKOJIBKO IPOILIEHTOB B CPEIHEM
M0 COBOKYITHOCTH U3MEHHUTCS Pe3yIbTaT ¥ OT CBOCH CpeHEH BETUYHUHEI IPH U3MEHEHUH (aKTopa
x Ha 1 % OT CBOEro cpelHero 3HaYCHUS.

3agaua

ITo rpynne npennpuaruii, NpoU3BOIALIMX OJHOPOJHYIO IMPOAYKIHIO, M3BECTHO, KaK
3aBHCUT C€0ECTOMMOCTD €AMHHUIIBI POAYKLUHU Y OT (PAKTOPOB, MPUBEACHHBIX B TA0II. 3.

Tabauma 3.
[Tpusnak -paktop YpaBHEHHE TapHOU perpeccun CpenHee 3HaueHUE
dakropa

58,74 X; = 2,64
OO0BeM TPOU3BOACTBA, MIIH 9. = 0,62 + X
pyo., X1 1
OnToBas meHa 3a 1 T P, = 11,75 - xy16281 x, = 1,503
SHEPrOHOCUTENIS, MIIH. PYO.,
X2
Hons pUOBLTH, P, = 14,87 -1,016™3 X3 = 26,3
U3bIMAaeMON TOCYJIapCTBOM,
%, X3

1. Onpenenuth ¢ MOMOMIBIO CpeAHUX KOA(D(GUIIMEHTOB 3IACTUYHOCTH CHITYy BIIUSHUS
KaXJI0TO (hakTOpa Ha Pe3yJIbTar.

2. PamxupoBarh (pakToOphI IO CUIIC BIUSHHUSL.

Penrenmne.

58,74,

1. Jlna ypaBHeHMs1 paBHOCTOPOHHEH THIIEPOOIIBI P, = 0,62 + —

Y X1 b X1 -b
R A

X2 a+b/x;  ax;+b

2. PaccuuraiiTe cpeiHue KO3PHUIUMEHTHI 3JJaCTUYHOCTH JJIsl CTETIEHHOHN U TIOKa3aTeJIbHOM
¢yukuuit (IIpunoxenue 4).

BPEMEHHBDIE PA/IbI

COBOKYIHOCTh YHOPSJOYEHHBIX BO BpPEMEHM HAONIOIEHUN HEKOTOPOTO MOKa3aTess
HA3bIBAIOT 8PEMEHHBIM PAOOM.

Psan waOmrofeHWid 3a 3HAYCHUSMHU OIPEICICHHOTO TIOKa3aTels, YIOPSIOYCHHBIH B
3aBUCHUMOCTH OT BO3PACTAIONIMX WU YOBIBAIOIIMX 3HAYEHUU APYTOro TMOKas3aTels, Ha3bIBalOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OTI[CJ'ILHLIC Ha6JIIOI[eHI/ISI BPEMCHHOTI'O pAida Ha3bIBAKOTCA ypoe6HAMU STOTO pAaa.



JlabGopaTopHasi padora Nel
Buisisnenue anomanvuwix yposHeti 6pemeHHbIX psioos

YpOBHH BpPEMEHHBIX PSIOB MOTYT MMETh aHOMallbHbIe 3HaueHUs. [losiBIeHHME TaKkux
3HAYECHUH MOKET OBITh BBI3BAHO OMIMOKAaMU IIpU cOOpE, 3aIMCH WU Niepeaade HHPOPMAIUU — 3TO
OIIMOKM TEXHUYECKOTO MOPSIKa, WA OMMOKHN mepBoro poaa. OIHAKO aHOMAIIbHBIC 3HAYCHUS
MOTYT OTpa)kaTh peajbHbIC MPOIIECCHI, HAPUMEP CKa4YOK J0JUIapa WU MajJeHuEe Kypca IEHHBIX
OyMar u T.JI.; TAKUE aHOMAJIbHBIC 3HAUYEHHUSI OTHOCST K OIMOKaM BTOPOTO POJIa, OHU HE TOJIJICIKAT
ycTpaHeHuto. Jlisi BhISBICHHSI aHOMAJBHBIX YPOBHEH BPEMEHHBIX PSJIOB MOYKHO HCIOJIH30BATh
Mmemoo Upeuna.

ITycTh uMeeTcss BpEMEHHOU PsiA;

Yt = Y1 Y2 Ve Yns t =1Lm (1)

Meton UpBuHa npenmnonaraet uCHOIb30BAHNE CIEAYIOMEH (GOPMYIIbL:

/1t — |3/t_:Vt—1|’ t = 1;n-
Oy

rae o, = fy_z—)'zz.

PacyeTnple 3HayeHus A, A3  CPaBHMBAIOTCSA C TAaOJMYHBIMU 3HAYEHUAMH KPHTEpHS
UpBuHa A,; eciau kakoe-1mb0 M3 HUX OKa3bIBACTCs OOJbIIE TAOJIUYHOTO, TO COOTBETCTBYIOIIEE
3HAYEHHE Y, YPOBHS psiia CUMTACTCS aHOMAIbHBIM. 3HaueHus Kputepus VpBuHa ans ypoBHS
3HaUMMOCTH a = 0,05 mpuBeICHBI B TAOIHIIE.

n 2 3 10 20 30 50 100

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

[Tocne BBISBICHHUS aHOMAJBHBIX YPOBHEH HEOOXOJMMO ONPEACIUTh MPHYUHBI HUX
BO3HUKHOBEHUS. EciM OHM BBI3BaHbI OIIMOKAMM TEXHHYECKOTO MOPSJIKA, TO OHU YCTPAHSAIOTCS
anb0 3aMEHOM aHOMAaJIbHbIX YPOBHEW COOTBETCTBYIOLIMMHU 3HAUEHUSIMH [0 KpHUBOIA,
anMnpOKCUMHUPYIOLIeH BPeMEHHOH psijl, TMO0 3aMeHON YpOoBHEH cpeqHel apupmMeTndeckoi I1ByX
COCEJTHUX YPOBHEH psa.

OmmOKM, BO3HHMKAIOLIME M3-32 BO3AEUCTBUSA (PAKTOPOB, HMEIOMIMX OOBEKTUBHBIN
XapakTep, YCTPAaHEHUIO HE MOJIEkKAT.

3anaua
Bpemennoii psj 3anan B Tabau4HOM GopMe.

t 1 2 3 4 5 6 7 8 9 10
y 1,6 1,9 2,1 2,4 4,5 2,8 3,1 3,3 3,6 3,8

1. IIpoBepuTh HaIMUME aHOMAJIBHBIX 3HAYEHU TOUKU t = 2, t = 5, t = 10.

2. YcTpaHUTh aHOMAIbHBIE YPOBHH, CUMTas MPUYMHAMH WX BO3HUKHOBEHUS OIIHMOKH
MEPBOrO YPOBHS.

JlabGoparopHasi padora Ne2
IIposepka eunome3svl cyujecmeosanusi meHOeHYUU

Ecmn Bo BPEMCHHOM piay IIPOABIACTCA  NJIUTCIIbHAsA TCHACHIHA HN3MCHCHUA
S9KOHOMHYECCKOI'0 ITOKa3areiisd, TO B 9TOM CIIydac roBOpAT, 4YTO UMECT MECTO mpeH()



[Tox TpeHAOM MMOHUMAIOT U3MEHEHHUE, OTIPEACIISIONIee 00IIIee HallpaBIEeHNEe Pa3BUTHSI UITH
OCHOBHYIO TE€HACHIIUIO BPEMEHHOTO psija.

Jlpyrumu cioBamu, mpero (menoenyus) — 3T0 yCTORYNBOE, CHCTEMATHIECKOE H3MEHEHUE
3HaUYEHUI BPEMEHHOTO psAJia B TEUEHUE JOCTATOYHO JI0JIFOr0 IEPUOJIA.

[Ipy TpPOTHO3MPOBAHMU BPEMEHHBIX PAJOB HEOOXOIUMO BBIACHUTH, CYLIECTBYET JIU
TEHJEHLU BO BDEMEHHOM DSy UM OHA OTCYTCTBYET.

s BpemenHnoro psaga (1) paccMoTpu KpUTEPHI «80CX00awux u HUCXOOAUUXY CEPUH,
COIIACHO KOTOPOMY TE€HJEHIIUS OIIPENEISETCS 110 CIEAYIOIEMY aITOPUTMY .

1. Jlns uccneayeMoro BpPEMEHHOTO psiia ONpeelseTcsl MOCIel0BaTeIbHOCTh 3HAKOB,
HCXOJS U3 YCIIOBHIA:

8 ={+ ecmay, . —y >0, (2).

[Tpu 3TOM €eciu mocieayomiee HadIt0IeHNE PAaBHO MPEABIAYIIEMY, TO YIUTHIBAETCS TOJIBKO OJTHO
HaOJIFOJEHUE.

2. IloacuuteiBaercsa unciio cepuid v(n). Ilox cepueld moHUMAETCs MOCIEAOBATEIBHOCTD
MOJIPS/l PACTIOTIOKEHHBIX ITIOCOB U MUHYCOB, IIPUYEM OJIMH TUTFOC UM MUHYC CUYUTAETCS CEPUECH.

3. OnpenensieTcst NPOTAKEHHOCTh CaMOM JNIMHHOM CepUH [, (1).
4. Ilo Tabnuiie, MpUBEICHHON HUYKE, HAXOJUTCS 3HaueHue [(n).

Jauna psiga, n n <26 n<26 26 <n <153

3navenue [(n) 5 6 7

5. Ecmu HapymaeTcss XoTs Obl OJHO W3 CJCIYIONIMX HEPaBEHCTB, TO THUIIOTE3a 00
OTCYTCTBHMH TPEHJIa OTBEPraeTcs C JOBEPUTEIBbHOM BEpOSITHOCTHIO 0,95:

1 [t6n—29] |.-
§ . (27’1 - 1) - 1,96 . T]' |

KBagpaTHble CKOOKM HEpaBEHCTBA 03HAYAIOT LENIYH0 YaCTh YHCIIA.

{v n) >

3amaua

JlaHa nuHaMKKa eXEeKBapTaJbHOIO BBIMYCKA MPOAYKIMU (GUPMBI B JI€H. €]l. C IIOMOIIbIO
KPUTEPHUS «BOCXOOAUUX U HUCXOOAWUX» CEPUM CENaTh BBIBOJ O MPUCYTCTBUU WM OTCYTCTBUU
TpeHza. JloBepUTeIbHYI0 BEPOSITHOCT IPUHATE paBHOM 0,95.

t 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
y 10 14 7 16 15 17 16 20 17 7 15 16 20 14 19 21
Penrenmne.

1. JTo6aBbTe B TaOMUIYy JOMOJHUTEIBHYIO CTPOKY §; JUIS 3alUCU TOCIEI0BATEIILHOCTH
3HAKOB, JJIS ONPEICIICHUs KOTOPOU UCTIONB3yHTe hopmymy (2).

2. Iloncuuraiite yncino cepuit v(n), MPOTSHKEHHOCTh CaMOW JIMHHOM cepud [, (n) u
onpenenute [(n) mo TadmuIe.

3. 3anuumMTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BBHIITOIHEHUE.

4. Cnemnaiite BBIBOJI.



JlabGoparopHasi padora Ne3
Buviuucnenue ocnosnvix noxazamenei OuHamuKu

I[JISI KOJUYECTBEHHOM OLICHKHU JHMHAMUKH YKOHOMHYSCKHUX IMponeCcCoOB MPUMCHAKOT TAKUC
CTaTUCTHYCCKHEC IIOKa3aTcClIu, KakK abcontomuoie npupocmoul, memnvl pocma u npupocmd. Onn
noApa3aACIsAr0OTCA Ha YenHoie, baszucHvie u cpedHue.

Ecnu cpaBHeHuEe ypOBHEN BPEMEHHOIO Ps1ia OCYLIECTBIISAETCS C OTHUM U TEM 7K€ YPOBHEM,
IPUHATBIM 3a 0a3y, TO OKa3aTeIu Ha3bIBatOTCs OazucHvimu. ECiy cpaBHEHHE OCYILECTBIISAETCS C
nepeMeHHOI 0a30i, MprueM KakJblii IOCIEeYIOIUI YPOBEHb CPAaBHUBACTCS C IPEABLAYIINM, TO
BBIUMCJICHHBIE MI0KA3ATEIIN HA3bIBAIOTCS YEenHbIMU.

@opMyIbl I BBIYMCICHUS IEMHBIX, 0Aa3UCHBIX U CPEAHUX aOCOIIOTHBIX MPUPOCTOB,
TEMIIOB POCTa M TEMIIOB MpUpocTa AaHbl B Tabauie (1). B popMynax npuHsITH 0003HAYEHUS: V; =
V1s Vs Yerewn Vo — YPOBHH BPEMEHHOTO psifia, N — JUIMHA P, Ys— YPOBEHb BPEMEHHOTO Psifa,
NPUHATHIN 32 0a3y Ui CpaBHEHHUS.

Oobo3naueHne AOCOIOTHBII Temn pocra Temn npupocra
NPUPOCT
ennoii Aye = Ye = Ve-1 T, = e 100% K¢ =T, —100%
Vt—1
Ba3ucHeblii AVs: =V — Vs Ty, = Yt 100% K; =T, —100%
Cpeauuii Ay =N . Kse =T —100%
YeT T T = 1?',—"-100% ‘
1

Onucanue AMHAMMKHM Psiia CPEAHUM IIPUPOCTOM COOTBETCTBYET €r0 IPEICTABICHUIO B
BHJIEC TIPSIMOM, IPOXOMSIIEH Yepe3 ABe KpaHHUE TOUKH. LISl MOy4YeHus: IPOrHO3HOTO 3HAYEHUS
Ha OJIMH LIar BIEpeJ JOCTaTOYHO K IOCcJeIHeMY HaOJIIOJCHHI0 J00aBUTh 3HAYCHHE CPEIHEro
a0COJIFOTHOTO MPUPOCTA:

Ins1 = Yn +4Y, (3)

rae ), — 3HAYeHUE TMoKa3zareliss B N TOYKE BPEMEHHOTO psANa, P,.; — MPOTHO3HOE 3HAYCHHE
MoKa3aTess B Touke n + 1, Ay — 3HauUe€HHUEe CPeAHEr0 NPUPOCTa BPEMEHHOTO psija.

[Tomyyenue mporHo3Horo 3HadeHus 1Mo Gopmyie (3) KOPPEeKTHO, €CIM JUHAMHUKA psiaa
O6nu3ka Kk auHelHOW. Ha Takoif paBHOMEpHBIH XapakTep IMHAMHMKH YKa3blBAalOT MPUMEPHO
OJIMHAKOBBIE 1IETTHbIE A0COIIOTHBIE TPUPOCTBHI.

Hcnonb3oBaHue cpeAaHero Temma pocra (CpeJHEero TeMia IPUPOCTa) JUIsl ONUCAHMS
JUHAMHUKU Pa3BUTHUA psAfa COOTBETCTBYET €r0 IPEACTABICHUIO B BUAC ITOKA3aTCIBHOU WIIM
DKCIIOHCHIIMAJIBHOM KPUBOMW, IMPOBEACHHOW Yepe3 JBE KpallHME TOYKHM, M XapaKTEepHO s
IIPOLIECCOB, M3MEHEHUE IUHAMHUKU KOTOPBIX IMPOUCXOAUT C IIOCTOSHHBIM TEMIIOM pOCTA.
[TporHo3Hoe 3HaueHUe Ha OMH LIAr BIEPE ONpeesaeTcs o popmyIie:

Pns1 = In -T.

HenocraTkoM NpOrHO3MpOBaHMsI C HCIOJB30BAHUEM CPEIHEr0 IPHUPOCTA U CPETHETO
TeMIIa pOCTa SABJSETCS TO, YTO OHHM YUUTHIBAIOT HAYaJIbHbBIN U KOHEYHBIN YPOBHU psJia, UCKITIOYast
BIMSHUE NPOMEXYTOUHBIX ypOBHEH. TemM He MeHee, OHM MCIIONb3YHOTCS KaK IpOCTeHIIue,
NpUOIMKEHHBIE CITOCOOBI TPOTrHO3UPOBAHUS.

3amgaua.



ExexBapranbHas auHamuka (oHaa 3apabO0THOM TaThl pabOTHUKOB (DUPMBI B JIEH. €I
MpeJICTaBJICHA B TAOIUIIE.

t 1 2 3 4 5
y 8946,00 8981,50 9024,10 9063,15 9105,75
OO0OCHOBaTh IPAaBOMEPHOCTh HCIIOJIB30BAHUE CPEIHEr0 MPUPOCTA JUIS OIpEIeICHUs
IPOTHO3HOTO 3HaUYeHUs (PoHAa 3apabOTHOM TUIaTH B 6-M KBapTae.

3amaua.

N3meHenne exxeKkBapTaabHON TUHAMHUKU (OHIA 3apaOO0THOM IJIaThl paOOTHUKOB (PUPMBI
MPOMCXOIUIIO IPUMEPHO C MTOCTOSIHHBIM TEMIIOM POCTa B TeueHHe 5 kBapTaioB. @oHJ 3apaboTHON
miatel B 1-kBaptane cocranisin 9523,08 nen. en., a B 5-m kBaptaie — 9693,13 newn. e.

Onpenenuts nporHo3 (oHjaa 3apabOTHOH IUIaThl paOOTHUKOB (UPMBI B 6-M KBapTale,
UCIIOJNIb3YS CPEXHUM TEMII POCTA.

JladopaTopHnas Ne4
Cenascusanue 8pemeHHbIX psoos

IIpenBapuTelbHBIN aHAIU3 BPEMEHHBIX PAL0B DdKOHOMUYECKHX IOKA3aTeIIeH 3aKI04aeTCs
B BBIABJICHUU AHOMAJbHBIX 3HAYCHUN YPOBHEW psAlla, KOTOPbIE HE COOTBETCTBYIOT PEAIBHBIM
BO3MOYKHOCTSIM PacCMaTpUBACMOW YKOHOMHUYECKON CUCTEMBI, & TAKXKE B ONPEACICHUN HAINYUA
TpeHAa.

Haubonee pacnpoCTpaHEHHBIM TNPUEMOM JUIsi YCTPAHCHUS AHOMAJbHBIX 3HAUCHHM
nokaszaresieil ¥ OTCYTCTBHsI TCHICHIIMM BPEMEHHOTO psifia SIBISCTCS CeaAXiCUBAHUE 8DEMEHHO20
psoa. Tlpu 3TOM NPOU3BOAMTCS 3aMeHa (PAaKTUUYECKUX YPOBHEH BPEMEHHOTO PsiJia PaCUCTHBIMH,
YTO CIOCOOCTBYeT 0OoJjiee HYETKOMY IMPOSIBICHUIO TEHJEHIUU psia. CKONB3SIME CpeaHue
MO3BOJIIOT CTJIAUTh CIydyailHbIe U IEpUOANYECKUE KOIeOaHUsI BPEMEHHOTO pA/a.

HauOonee pacrpocTpaHeHHON MpOLEAypOil Cria)kKMBaHUs SBISETCS METOA NPOCHOU
cronbssiyell cpedret. CHavama Jyisi BpEeMEHHOTO Psijia ONPEACIsieTCsl MHTePBaJ CriaKuBaHus (Q).
Ecnmun HeoOXoauMo criaauTh MeNKHWe KoJeOaHus, TO HMHTEpBall CriaKuUBaHHs OepyT 1o
BO3MOXKHOCTH OOJIBIIMM, €CIM HYXKHO COXPaHUTb OoOjee MEJIKHE KOJICOaHUs, TO HHTEpBal
CTJIaKMBaHMs yMEHbIIAI0T. J[11s1 mepBbIX () ypOBHEH BPEMEHHOTO PsiJia BHIUUCIISETCS UX CpeHee
apu@meTnyeckoe 3HaueHue. ITo OyeT CriakeHHOE 3HAaYeHUE YpOBHS psaa, HaAXOMASAIIErocs B
MHTEPBAJIE CIVIAKUBAHUA. 3aTEM MHTEPBAJ CIIIQXKUBaHUS CIBUTAcTCA Ha OJUH YPOBEHb BIIPABO,
MOBTOPSIETCS] BBIYMCIIEHUE CpefHel apupmeTnueckoi u T.1. B pesynbTaTe Takod mpoueaypbl
HOJYYUM DSJI CIVIQXKEHHBIX 3HAYeHUH, MPU 3TOM B 3aBUCUMOCTU OT (J) MEpBbIe M HOCIETHHE
YPOBHU TEPSAIOTCS.

Jlnuny uwHTepBana criaxkuBaHus (J) yaoOHO OpaTh B BHJE HEYETHOTO YHUCIA, B 3TOM
cllydae pacyeTHOE 3Hau€HHE CKOJB3AIIeH cpelHel OyaeT MpUXOJUThCS Ha CPETHHM MHTEpBaj
psnaa.

Hampumep, nst uaTepBana § = 3 CrUIaKeHHBIE YPOBHU PACCUUTHIBAOTCS IO opMyIIe:

Ve = V-1 + Ve + Ve41)/3.

UroObl HE MOTEPATh MEPBBIM W TOCICIHUNA YPOBHH Psiia, UX MOXHO BBIYUCIUTH IO
dbopmynam napaboTMIeCKOTO HHTEPIIOTUPOBAHHUS:



9 =06y + 2y, —y3)/6,
Pn = (_Yn—z + 2yn_1 + 5yn )/6

Meron npoCTON CKONB3AIIEH CPEIHEN NAET XOPOILIKE PE3YJIbTAThl B JIMHAMUYECKUX PsAax
C JIMHEWHOW TeHAECHIUEH pa3BUTHSI.

JUia psAnoB ¢ HEIMHEWHOW TeHJCHUUEH pa3BUTUS HEOOXOAMMO HPHUMEHSTh METOJ
636€ULEHHOU CKOMb3AWel cpeonel. DTOT METOJ OTIMYAETCs OT METOJA MPOCTOM CKOJIb3SIIEn
CpeAHel TeM, YTO YPOBHH, BXOJSIME B MHTEPBal CIVIAKUBAHMS, CYMMHPYIOTCS C pa3HbIMHU
BecaMu. /{15t mosiMHOMOB 2-r0 ¥ 3-T0 MOPSIIKOB IO S-WIEHHOM B3BELIEHHOM CKOJb3SIIEH cpeaHen
LIEHTpaJIbHOE 3HAaUYeHUe onpeaessercs no Gopmyie:

e =1/35- (=3yr—2 + 12y, + 17y, + 12141 — 3Y42).

BecoBbie k03(h(HUIIMEHTHI MPU CTIIAXUBAHUK MO MOJUHOMAM 2-TO M 3-TO MOPSAIKOB B
3aBUCUMOCTH OT JUIMHBI HHTEPBaJIa CIIIAXKUBAHUS IIPEJCTABICHBI B TAOIUIIE.

JlinHa HHTEpBaJIa CIUIAKMBAHUSA BecoBoii ko3¢ punuent
) 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BrlpaBHUBaHME  BPEMEHHBIX  PSAJOB  MOXET  OBITh  MPOU3BEACHO  METOJIOM
9KCnOHeHyuanvbHo2o cenaxcusanus. CyTb METOJA 3aKIOYaeTcss B TOM, 4YTO B IIPOLEIYpE
HAaXO/ICHUS CIVIA)KEHHOI'O YPOBHSI UCIIOJIb3YIOTCS 3HAYEHUS TOJIBKO MPEALIECTBYOIINUX YPOBHEN
PAIIOB, B3ATHIE C OINPEACICHHBIM BECOM, MPUYEM BeC HAOJIOJACHHUS YMEHBIIAETCS MO MEpe
YIAJIEHUs €ro OT MOMEHTa BPEMEHH, JJIsI KOTOPOT'O OIPEAEISAETCS CrIIaXEHHOE 3HAYCHUE YPOBHS
pama. Ecim Wid MCXOMOHOTO BPEMEHHOTO PANA V¢ = Vi, Vo, Ve Yn  COOTBETCTBYIOILINE
CTJIa)KEHHBIE 3HAUCHUSI yPOBHEN 0003HAYUTH S, TIIE t = 1,1, TO SKCIIOHEHIIMATBHOE CTITa)KUBAHUE
MIPOU3BOAUTCS 110 PEKYPPEHTHOMY COOTHOILIEHUIO:

Ss=a-y+(1—a) Si_q,

I7ie 0 — MapaMeTp CrilaKuBaHus, npuyem 0 1, BenmnuuHa (1- o) Ha3pIBaeTcss KOAPPUIMEHTOM
JTUCKOHTHPOBAHUSI.

Hcnonb3yst peKyppeHTHOE COOTHOLIEHHE Ul BCEX YPOBHEH psijia, HAUMHAs C NIEPBOTO U
KOHYasi MOMEHTOM ypOBHS t, MO>KHO ITOJIyYHTb, YTO KCIIOHEHIIMAJIbHAS CPEAHSIS, T.€. CIUIaXKEHHOE
JaHHBIM METOJOM 3HAUY€HHE YPOBHS psijia, SBISETCS B3BEIICHHON cpenHed Bcex
IIPEIUIECTBYIOIUX YPOBHEN:

Se=aX(1 - “)i Ve + (1 - a)tSO.

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

HavanpHelii napamerp S, NPUHUMAIOT PaBHBIM 3HAYEHHUIO IIEPBOIO YPOBHS psla WU
PaBHBIM cpeiHel apupMeTHUeCKO HECKOJIbKUX MEPBbIX WIEHOB psija, HallpuMep:

¢ N Y2+ Y3
0= 3
3agauya
[To naHHBIM TUHAMHKHU ypoxkaiiHocTu 3a 10 jieT, mpuBeIeHHBIM B TaOJIMIIE, PACCUUTATH!

- 3-, 5-JIleTHUE CKOJIB3SIINE CPETHUE MTPOCTHIC;
- 5-JIeTHHE CKOJIB3SIIINE CPETHUE B3BEIICHHBIE;
— CPaBHUTH PE3YJIHTATHl PACUETOB.



t 1 2 3 4 5 6 7 8 9 10
y 16,3 21,2 18,1 8,7 16,3 17,3 20,9 15,4 19,7 21,7
— MOCTPOMTE rpaduKy psiia AMHAMHUKHN M TPSHJIOB JIMHEHHOW (PHIBTpALIKY.
3agaua

B Tabnuue npuBeneHbl JaHHBIE YHUCICHHOCTH IIPENoOAaBaTesieil BBICHIMX YUEOHBIX
3aBefeHu P® (Thic. 4denmoBek) mo roxam. I[IpousBecTH criakuBaHHE BPEMEHHOTO psia ¢
HCIIOJIb30BAaHUEM 3KCIIOHEHIIUAIBHOW CpeHEH, IPUHSB MMapaMeTp CIIIaKUBAHMS a=0,luna
= 0,3. o pe3ynbTaTam pacyeToB ONPEACIIUTh, KAKOW U3 CTIKEHHBIX BPEMEHHBIX PSJIOB HOCUT
OoJee rnagkuii xapakrep.

I'oo 1992 1993 1994 1995 1996 1997 1998 1999
yo 2335 2399 2398 2619 2618 268,7 260,7 298,6

JlaGoparopuas NeS
Buvibop naunyuuwezo suda mpenoa ¢ nomowwio Excel

Jns onpeneneHus mapaMeTpoB JMHEWHOTO TPEHJA [0 METOAY HAaMMEHBUIMX KBaJIpaToOB
UCHoNb3yeTcs cratuctuueckas ¢yukuus JIMHEWH, nns onpeneneHus 3KCHOHEHIUATbHOTO
tpenaa JII'P@QIIPULJI. B xauecTBe HE3aBUCUMOW IEPEMEHHOM BBICTYNAET BpeMs t = 1,n.

B Excel nmunust TpeHia MoxeT OBbITh 100aBJIeHA B JHarpaMMy ¢ OOJIACTSIMH THCTOTPAMMBI
i B rpaduk. s 3Toro Heo0X0AUMO:

- BBIJICIATH 00J1aCTh JUarpamMMbl; B TIITABHOM MEHIO BEIOpaTh /Juacpamma—3/Jobasume iunuio
mpenoa,

- B TIOSIBUBIIIEMCSI TUAJIOTOBOM OKHE JIunusi mpenoa BBHIOpATh BUJ JIMHUW TPCHIIA U 33]1aTh
COOTBETCTBYIOLIME MapaMeTpbl. JlJii TOJMHOMHAIBHOTO TpPEHAa HEOOXOIUMO 3ajaTh
CTCTICHb aIMIPOKCHMHPYIOIIETO MOJIMHOMA.

B kauecTBe JONOTHUTEIBHON HHPOPMALIMY HA JHArPaMMeE MOYKHO OTOOPa3UTh YpaBHEHHE
perpeccuu M 3HAYCHHE CPEIHEKBAJIPATHUYECKOTO OTKJIIOHEHUS, YCTAaHOBHB COOTBETCTBYIOIIHE
dnaxxku Ha 3aknanke [lapamempsl TMATOTOBOTO OKHA JIuHus mpeHnoa.

3amaua

JunaMuka BbITycKa TpoAyKimu DUHIAHINN XapaKTepu3yeTcs NaHHBIMUA (MJTH. JTOJII.),
MIPEJICTABICHHBIMU B TaOJIHIIE.

I'on Beinyck npoaykuun I'on Beinyck npoaykuuu
1961 1054 1979 11172
1962 1104 1980 14150
1963 1149 1981 14004
1964 1291 1982 13088
1965 1427 1983 12518
1966 1505 1984 13471
1967 1513 1985 13617
1968 1635 1986 16356
1969 1987 1987 20037
1970 2306 1988 21748
1971 2367 1989 23298
1972 2913 1990 26570
1973 3837 1991 23080
1974 5490 1992 23981

1975 5502 1993 23446



no

1976 6342 1994 29658

1977 7665 1995 39573

1978 8570 1996 38435
[TpoBecTu pacyer napaMeTpoB JMHEWHOTO U SKCIIOHEHIIMAIBHOTO TPEHIOB.
[TocTponTs rpadyKu psiia JUHAMHUKH U TPEHIOB.
BriOpary Hawnmydmuii BHJI TpeHAa Ha OCHOBAaHMM TpadUuecKoro M300pakeHHs U
3HaUYeHHs K03 (HUIMEHTa 1eTepPMHUHALINN.



7 OneHo4YHbIe CPeACTBA JIsl IPOBEACHHUS IPOMEKYTOYHOM aTTecTalluu

a) [lnannpyemble pe3yabTaThl 00yUeHUs U OLEHOUYHBIE CPEACTBA /IJIsl MPOBEIEHHs MPOMEKYTOYHOIM

arrecTalMu:
HNuaukarop
Kon
AOCTUKEHUS OueHouHbIE CPeICTBA
HHAUKATOpA
KOMIIeTeHIN U

OIIK-2: CnocoGeH npuMeHATHh NPOJABHHYThIe HHCTPYMEHTAJbHbIE METOAbI IKOHOMUYECKOI0

aHAJIM32 B NPUKJIAJHBIX U (MIH) PyHIAMEHTAJBHBIX UCCIIEI0BAHMAX;;

OIIK-2.1

PaboraeT ¢
HALMOHAJIIBHBIMU U
MEXKTyHAPOTHBIMH
(0a3zaMu JaHHBIX C
[[EIII0 TTIOMCKA
HEOOXOIUMON
mHpOpMaIu 00
DKOHOMHYECKHUX
IBJICHUAX U
porieccax

l'[epequL TEOPETUHYECCKHUX BOIIPOCOB K 3a4€TYy:

1. Ha xakowm caiiTe MOXXHO HalTH WHHOPMAITHIO IS
MOZICJIMPOBAHMA LCHBL (bI/IHaHCOBI)IX AaKTHBOB

2. Kaxue TpeboBaHus IpeIbIBISIOTCS K (pakTOpam,
BKJTFOUaEMBIM B ypaBHEHHE perpeccuu’?

3. Uro Takoe BEIOOPOYHOE HCCIIETOBAHNE
4. YTo noHUMAaeTCs oI TMHEHHONW MHO>KECTBEHHOM
perpeccueii?

5. UeM OTIIMYAIOTCS CTAaHAAPTH30BaHHBIE KOA(PDUITMCHTHI
[perpeccun OT KO3 GUIIMEHTOB B €CTECTBEHHOM BHe?

6. UTto nokas3biBaeT OTPHIIATEIIEHOE 3HaUECHUE KOA((DUITUCHTA
5JIaCTUYHOCTH?

7. UeM OTIIMYAKOTCS YaCTHBIN U 00IIMi Kputepun duriepa?
8. Urto moHMMaeTcs o/ KOJUIMHEAPHOCTHIO U
MYJTbTHKOJUTHHEAPHOCTHIO (haKTOPOB?

8 Kaxk mpoBepsieTcst Hanuure KOJUIMHEAPHOCTH U
MYJTbTHKOJTHHEAPHOCTH ?

[IpakTHYecKue 3a1aHUA

[lo nanHBIM caiiTa gks.ru oTOOpaTh NpU3HAKH. XaPAKTEPU3YIOIINE
COLMAJIBHO -3KOHOMHYECKOE MoJI0kKeHHne pernoHoB PO Ilo
ICXOHBIM IaHHBIM MTOCTPOUTH MoJIe Koppensiuuu [loauron gactoT
1 TUCTOrpaMMy Haiinute ko3 dumenrta koppensiuuu . OUEeHUTh
pacnpenenenue ..Craenars pacyeT OCHOBHBIX YUCIIOBbIE
XapaKTepUCTUKY TI0 pe3yIbTaTaM BRIOOPKH: BEIOOPOYHOE CpeHee,
UCTIEpCHs], CpEIHEE KBAAPATHUECKOE OTKIOHEHHUE

OIIK-2.2:

OI1K-
2.2: OOpabaTbIiBaeT
H(popMaLno 00

HepequL TEOPETUYECCKHUX BOIIPOCOB K 3a4€TYy:




Nuauxkarop

Kon
AOCTHKEHHS OueHovHbIE CpeacTBA
HHIUKATOpA
KOMIIeTeHIIM U

PKOHOMUYECKUX 1 Ilepeuncnure Bce BUIIBI MOJIETICH, HETMHEHHBIX OTHOCUTENHHO: a)

SIBIIEHUAX U BKJIIOYAEMBIX [IEPEMEHHBIX; 0) OLIEHUBAEMBIX N1APAMETPOB.

[poreccax

p ’ 2 Kax mpoBoguTcst monbop TuHEeapu3yromero
OIIPENEIISET CBA3U U . .
pea peoOpa3oBaHys AJ1sl BHyTPEHHE HETMHEHHBIX MOoJeneit?

3aBUCUMOCTHU

MESKTy DIeMEHTaMU [3 Ha3zoBure nokazaTtenu KOppessiuy, UCIOIb3yEMbIE IIPH

HHGOpMAIIHT HETMHEWHBIX COOTHOIIEHUSIX PACCMAaTPUBAEMBIX IPHU3HAKOB.

b
OpMYJIUpYET

(bopmymupy 4 Kakue 3amaun perraroTcs mpu NOCTPOCHUH YPaBHEHUS

000CHOBAHHBIN berpeccun?

BBIBOJT
5 Kaxoii Bug nmeer cucrema HOpMajabHBIX
YPABHEHUI METOJIa HAUMEHBIINX KBaJAPATOB B Clly4ac JIMHEHHON
perpeccun’?
6. [To xakoit hopmyIre BEIUUCIAETCS MHIEKC MHOKECTBEHHOM
Koppemsiuuu?
7. Kax BBIYMCIIAIOTCS MHIEKC MHOXECTBEHHOM
eTepMUHALMU U CKOPPEKTUPOBAHHBIN MHAECKC MHOKECTBEHHOM
meTepMUHAITIH ?
8. Kak npoBepsieTcst 3HaUuMMOCTh ypaBHEHUS pErpeccun U
OTJIENBHBIX KO3 PUIIHEHTOB
[IpakTHYecKue 3a1aHUs
Ilo nanHeIM caiiTa gks.ru oTOOpaTh NpU3HAKH. XaPAKTEPU3YIOIINE
COLIMAIBHO =3KOHOMHYECKOE TOJIOKEHUE PErHOHOB PD.
[IpoBepuTh MX Ha HOPMaJBHOCTL. . HaiiTu ypaBHEHHE perpeccuu
y = a + bx MeTo/IoM HaMMEHbBITNX KBaAPaToB. . [locTpouTh
rpaduK: HCXOAHBIE TOUYKH U YpaBHEHHE perpeccun. JlaTop
HWHTEPIPETALUIO KOAPPHUIUEHTOB ypaBHEHUS.

OIIK-2.3: Bnageer [lepeyeHb BOMPOCOB /Jsl MOATOTOBKH K 3a4eTy

COBPEMEHHBIMU
1. Kakwne TpeboBaHNS MPEIbSBIAIOTCSA K (haKTOpaM, BKITFOUaEMbIM

MCETOIAMH B YpaBHEHUE perpeccun’?

DKOHOMHMYCCKOTO |2, Urto Takoe BEIOOPOYHOE UCCIICIOBAHKE

AHaIN3a, 3. Yto MOHMMAETCS MO TUHEHHON MHOKECTBEHHOM

CTaTUCTHUKHU U

perpeccueit?




Kon

HHIUKATOpA

Nuauxkarop
AOCTHKEHUS

KOMIICTCHIINHU

OueHovHbIE CpeacTBA

HKOHOMETPUKHU ISt
pereHus
TEOPETUYECKHUX U
[IPUKJIaIHBIX 33744

4. YeM OTIIMYAIOTCS CTaHJAPTH30BaHHBIE KOA(PPUIIUEHTHI
[perpeccun 0T K03(h(OUIMEHTOB B €CTECTBEHHOM BHE?

5. UTo mMoKa3sIBacT OTPHUIATEILHOE 3HAUCHHE Ko uImeHTa
PITacTUIHOCTH?

6. YeM OTIUYAIOTCS YaCTHBIN U 001Ul kpurepun Ourepa?
7. Uto noHUMaeTcs Mo/ KOJTHHEAPHOCTHIO 1

MYJTbTHKOJTHHEAPHOCTEIO (PaKTOPOB?
Kak mpoBepsieTcs HaTM4ne KOJUTHHEAPHOCTH U

MyTbTUKOJUTUHEAPHOCTH ?
[IpakTUyeckue 3aganus

[1o 20 mpennmpusTHAM peruoHa OINpeeNuTh 3aBUCUMOCTh
BBEIPaOOTKH MPOAYKIIMK Ha OJHOTO pabOTHUKA ) (THIC.py0.) OT
BBOJIA B JICHICTBUE HOBBIX OCHOBHBIX (DOHIOB X4 (%0 OT CTOMMOCTH
(bOHIOB Ha KOHEI] F'0J1a) U OT YJISIBHOTO Beca padounX BHICOKON
KBaTM(UKALUK B OOIIEH YMCIEHHOCTH pabounx X, (%0).

TecThbl

1 DHIOreHHBIMU TIEpEMEHHBIMU Ha3bIBaloTCs Bribepure omuH
OTBET:

1 HE3aBUCHMBIC TICPEMCHHBIC
2 3aBHCHUMEIC NEPEMCHHBIC

3 MaTeMaTHUYeCcKHe OXKHJIAaHUs JIMHEHHbIE KO DUIIMEHTHI

2 OQHMM M3 HHAMKATOPOB OTNIPEEeIICHHUS HAINIs
MYJIbTUKOJTTMHEAPHOCTH MEKIY PU3HAKaMHU SBJISETCS
[IPEBBILICHUE TAPHBIM KO3()(PUIIMEHTOM KOPPEIALUH BETUIHHBI

Bri6epuTe oAMH OTBET

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




Kon

HHIUKATOpA

Nuauxkarop
AOCTHKEHUS

KOMIICTCHIINHU

OueHovHbIE CpeacTBA

3 Ecnu npeanockuiku METola HAMMEHBINNX KBAIPATOB HAPYIIICHBI,
To BrIOepuTe OMH OTBET:

1 MOJIY4Y€HHOC YpPaBHCHUEC CTATUCTUYCCKU HE3HAYUMO

2 OlleHKM TapaMEeTPOB MOTYT HE 00J1a/1aTh CBOHCTBAMH
b heKTHBHOCTH, COCTOSITETEHOCTH, HECMEIICHHOCTH

KOB(b(bI/IHI/IeHT perpeccuu ABJISICTCA HECYICCTBCHHBIM

3 ko3 puLeHT KOPpeALUH SBISIETCS HECYLIECTBEHHBIM

4 DKoOHOMHUYECKHE NTEpeMEHHBIE MOTYT BBICTYMAaTh B OJTHUX
Monensax Beibepurte onuH OTBeT:

1. Kak SHAOTeHHbIE, a B JPYTUX — KaK IK30TCHHBIE
NIEpEMECHHBIE

2. Kak 3HIOIC€HHbIC, a B IPYTUX — KaK (DUKTUBHbIE
nepeMeHHbIe

3. KaK DK30TCHHBIE, & B JIPYTHX — KaK (PUKTHBHbBIE
nepeMeHHbIe

4. TONBKO KaK 3HAOT€HHBIE IEPEMEHHbIE

OIIK-5: CnocoGeH ucnoib30BaTh COBpeMeHHbIe HH(OPMAIMOHHbIE TeXHOJOTH U

NporpaMMHbIe CpeACTBa NPHU pelleHNH NPodecCHOHAIBLHBIX 3a1a4.

OIIK-5.1:

OI1K-5.1:
BriOupaer
COOTBETCTBYIOIINE
COJICPKAHUIO
npodeccuoHaTbHBIX
3amay
WHCTPYMEHTAPHIA
00paboTKu 1
AHAJIM3a JTAHHBIX,
COBPEMEHHBIC
H(pOpMallMOHHbIE
TEXHOJIOTUH U
[POTPaMMHOE
oOecrieueHue

[lepedyeHb TeopeTHYECKHUX BOMPOCOB K 3a4eTy

1. UTto 03HaYaeT MOHATHE «KAaueCTBEHHA MOJIEND
perpeccun’?

2. B xakoM ciryuae BEpHO COOTHOIIICHHUE ?

3. Urto 03HauyaeT BHICKA3bIBAaHUE «TE€CHAs JINHEIHAS CBI3b»?
4. Uro noka3biBaeT KO3(pPULIUEHT HeTepMUHALIMH PABHBIN
0,75?

5. Yro Takoe ommOKa anmnpoKcuManuu?

6. [IpuBennTe npumMep HETUHENHON PErpeccuu 1o

BKIJIIOYaEMBIM B Hee OOBSCHAIOLUINM IIEPEMEHHBIM, HO JIMHEHHOM 110
OLICHUBAEMBbIM [1apaMeTpaMm.

7.

Urto 3HaYNT BHYTPEHHE JIMHEHHAS MOJEINb?




Nuauxkarop

Kon
AOCTHKEHMS OueHoYHbIE CpecTBA
HHIUKATOpPA
KOMIIeTeHIIMH
8. Onuiure, YTO O3HAYAET BhICKa3bIBaHHE «(DYHKIIHS,
HAMITYYIIIAM 00pa30oM OMUCHIBAIOIIAS 3aBUCUMOCTbD Y OT X»?
Keiic-3ananus, cocTosiyue U3 ONUCAHUS CUTYallMHd U BONPOCOB
K Hell
1. Onpenenure BUA QYHKITNH, HAWTYYITAM 00pazoM
OTIMCHIBAIOIICH 3aBHCUMOCTD PACX0A0B Ha TIOKYIIKY
[TPOIOBOJTFCTBEHHBIX TOBAPOB B 00MMX pacxoxax (%) - y ot
CpeIHETHEBHOM 3apabOTHOM TIAThI OJTHOTO padoTaromiero (pyo) —
X 110 TaHHBIM CEMH TeppUTOpH Y panbckoro pernona 3a 199X r.
2. Jnis XapakTepUCTHKH 3aBUCHMOCTH Y OT X pacCUHTanTe
apaMeTphl CIEAYOMUX (PYHKIUIHA:
o JIMHECHHOM;
o CTCIICHHOM;
. MOKa3aTeIbHOM;
. PaBHOCTOPOHHEH TUIEepPOOITHI.
O1neHnTe KaX Iy MOJIENb Yepe3 CPEAHIO OIIHOKY
anmnpokcumanuu A u F-kpurepuii @uiuepa.
Mcnonb3yiiTe mporpammy Statistika
OIIK-3.2 OI1K-5.2: [lepedeHb BONMPOCOB /115 MOATOTOBKH K 3a4YeTy

Mcnonb3yer aist .
1. YT0 Takoe perpecCUOHHbIN aHaNHU3?

[peLICHUS

PO EeCCHOHATIBHBIX|2. Yro moHMMAaeTCsI Ol MapHO# perpeccuei?

3a]1a4 COBPEMEHHBIE oL

HHDOPMAIHOHHBIE ) Onummute cyTh TpanuuonHoro MHK as nuHeiHOM
apHOW perpeccuu.

TEXHOJIOTUH U

[IporpaMMHBIC 4. Uro Takoe «oreHKa mapamerpa»? Yem oTiIMyaroTcs

CpelCcTBa, «(MICTHHHBIC)» 3HAYCHUS MAPAMETPOB PETPECCHU OT UX OIICHOK?

[PEIBAPUTEIBHO

Uro Takoe OCTaTKu B PErpECCHOHHOM aHajm3e?
OLICHUB

BO3MOYKHOCTH H
11€71€CO00Pa3HOCTh
WX UCIIOJIb30BAHMUS

6. OnumuTe npoueaypy MpoOBEPKH TUIIOTE3HI.
Yto Takoe ypoBeHb AoBepus?
8. Yto Takoe uHTEpBaIbHBIN IporHo3? Ilouemy Bo3HUKaET

H€06XOI[I/IMOCTL NOCTPOCHHUA TOYCUHBIX HpOFHOSOB?

9.
METOJa HAMMEHBIIINX KBAJIPaTOB B CITydae JTMHEHHOU perpeccuu?

Kakoii Bug nMmeer cucreMa HOpMaJbHBIX YpaBHEHUI

10.
KO3 dUIIHeHT MapHOI Koppemsium?

[lo kakoii hopmyse BEIYUCISETCS IMHEHHBIN

11. Kak BBIUUCISETCS U UTO MOKA3bIBAET UHJIEKC IETEPMUHAIIU?




Kon

HHIUKATOpA

Nuauxkarop
AOCTHKEHUS

KOMIICTCHIINHU

OueHovHbIE CpeacTBA

12. Kak BbIUUCISIETCS M UTO MOKA3bIBAET WHICKC
meTepMITHAITIH ?
13. Kak mpoBepsieTcs 3HaUMMOCTh YPaBHEHHS PETPECCUU U

OTACTBHBIX KO3 HUIIEHTOB?

14, Kaxk cTpoutcst qoBepUTEIBHBIH HHTEPBA MPOTHO3a B
Clly4ae TMHEHHOW perpeccuu?

15. Kax BEIYHCIIAIOTCS B UTO ITOKA3BIBAIOT KO3PDUITHEHT
PIaCTUYHOCTH D U CPETHUIA KOAPPUITUCHT IIACTUIHOCTU

Keiic-3a1anus, cocTosimye U3 ONUCAHUS CUTYallUH M BONIPOCOB
K Hell

Omnpenenuts GakTopel, POPMUPOBABILUE LIEHY KBApTHP B
cTposmuxcs nomax B Cankrt-IlerepOypre B 1996 r. mo qanHBIM O
[pBIHKE cTposiiuerocs xuibsi B Cankr-IletepOypre (110 cOCTOSIHHIO
Ha 1exabps 1996 1.)

CreHepupyiite QUKTHBHYIO TIEpEMEHHYIO Z, OTPaKAIOIIYIO
MECTOIOIOKEHUE KBAPTUPB! U TTO3BOJIAIONIYIO PAa3[eIUTh BCIO
COBOKYITHOCTBH KBapTHUP Ha JBE I'PYIIIbI: KBAaPTUPEI HA CEBEPE
ropona (IIpumopckwuii paiion, lllysanoBo-Ozepku, [ paxknanka) u
Ha tore ropofa (FOro-3aman, Kpachnocensckuii paiton).IToctpoiite
ypaBHEHHE PErPeCcCUH, XapaKTEPHU3YIOlliee 3aBUCUMOCTh LIEHBI OT
BceX (paKTOPOB, B JIMHEHHOW U CTENIEHHOU opMme.

CyliecTByeT JI1 pa3HHUIlA B IEHaX KBAPTHP, PACIIOI0KEHHBIX B
ceBepHOH 1 10kHOI yacTsix Cankr-IlerepOypra? SBmsercs au
Haym4re OanKoHa U JIO[HKUU PEUMYILIECTBOM KBAPTHPHI HA
peiake? Kak Bbl 00BsICHUTE 3TOT (pakT?




Bb) Iopsiaok mpoBeneHUS MPOMEKYTOUHOH aTTECTAIlUM, TOKAa3aTeNd U KPUTCPHH OIICHUBaHUS:
ITpomMexyTodHas aTTecTalys 1o TUCIUILTHHE « IKOHOMETPHKAY BKIFOUACT TCOPETHUCCKUE BOIIPOCHI,
MO3BOJISIONIKE OIICHUTh YPOBEHD YCBOCHHS O0YJAIONIMMUCS 3HAHUH, U MPAKTHICCKUE 3a/IaHHS,
BBISBJISIFOIINE CTEIICHb CHOPMHUPOBAHHOCTH YMEHHUI U BIIAJICHUM, TPOBOAUTCS B POpME 3aueTa. 3aueT 1o
JAHHOW JIUCIWITIMHE MPOBOJUTCSA B YCTHOH (opMme 1O OwiieTaM, Kbl M3 KOTOPBIX BKIFOYACT
OJIMH TEOPETUYECCKHUI BOIIPOC M OJHO MPaKTHUECKOe 3amanue. [lokazaTenn u KpUTepHH OLICHUBAHUS
3ayeTa:—Ha OIICHKY «3a4TEHO»—00YYarOIIUNCs JIEMOHCTPUPYET BBICOKUI ypPOBEHB C(HOPMHUPOBAHHOCTHU
KOMIIETeHIINH, BCECTOPOHHEE, CHCTeMAaTHYecKoe W TIyOOKoe 3HaHWe y4eOHOTO marepHuaia, CBOOOJHO
BBITIOJTHSICT MPAaKTUYCCKUE 3aJlaHusi, CBOOOJHO ONEPHUPYET 3HAHUSIMU, YMECHUSIMH, IPUMEHSET UX B
CUTYAIIHSX MOBBIIIEHHON CIOXKHOCTH;—Ha OICHKY «HE3a4TCHO»—00yUaroIuiics IEMOHCTPUPYET 3HAHHUSI
He Oonee 20% TeopeTHYecKOro MaTepHaia, IOMYyCKAeT CYLIECTBEHHbIE OLIMOKM, HE MOXKET

MOKAa3aTh MHTEJUICKTyaJIbHbIC HABBIKK PEIICHUS MPOCTHIX 3a7ad.



