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1 Heau ocBOeHNMS AUCHUNIIMHBI (MOTYJIs1)

o0yyeHHe CTYJICHTOB OCHOBHBIM MaTéMaTHMYeCKUM IOHATHSIM M MeTolaM B oOnactu
SKOHOMETPUYECKOT0  MOJICIUPOBAHMS, NPUMEHUTEIBHO K pEHICHUIO 3a7ad  aHalu3a,
MIPOTHO3UPOBAHMS M YIIPaBJIEHUS SKOHOMMKON Ha Makpo - U MHKpPO - YPOBHsX. B mporecce
W3YYCHUs ITOH TUCIHUIUIMHBI y CTYACHTOB JOJDKHBI OBITH C(OPMHUPOBAHBI TEOPETHUYECKHE U
MPAKTUYECKHE HAaBBIKM PpELICHUS JKOHOMETPHUYECKHX 33Jad M aHajlu3a IOJTy4YeHHBIX
PE3YIILTATOB.

2 MecTo 1ucHMILVINHBI (MOIYJIs1) B CTPYKType 00pa3oBaTe/ibHOM IPOrpaMMBbl

JucuumuinHa OKOHOMETpUKa BXOAUT B BapuUaTUBHYI0 4YacTh Y4eOHOro IUIaHa
00pa3oBaTeNbHON MPOrpPaMMBI.

Jnsg  u3ydyeHus  TUCHMIUIMHBI ~ HEOOXOAuMBbl  3HaHMA  (YMEHHMs,  BIQJICHUSA),
chopMHpOBaHHBIE B pe3yIbTaTe U3yUCHUS AUCIUIUINH/ TIPAKTHK:

OKOHOMUYECKAs TEOPUS

Cratucruka

Maremaruka

DKOHOMMKA OpraHU3aI1

Teopust 5)KOHOMUYECKOIO aHAJIN3A

Mertozbl 00pabOTKH SKOHOMHYECKON HH(OpMaIN

3HaHus (YMEHHUs, BIaJIeHUs), OJTyUYCHHbIE MPU U3yYEHUU NAHHOW IHUCUUIUIMHBI OyIyT
HEOOXOUMBI JJIS1 U3YUEHUS IUCHUILINH/TIPaKTHK:

@uHAHCOBbIE PHIHKU M HUHCTHTYTHI

Teopust oTpacieBbIX PHIHKOB

OreHKa U aHaJIU3 PUCKOB

®oHpoBast Oupka U €€ UHCTPYMEHTBI

PbrHOK 11eHHBIX OyMar u oH10Bast Ouprka

3 Komnerenuumn odyuyaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS

AUCUUILUINHBI (MOYJIs1) ¥ JIAHUPYeMBble pe3yJIbTaThl 00y4eHust

B pesynbrate OCBOEGHMS AMCHMIUIMHBI (MOAYJNs) «DKOHOMETPUKa» OOydaroImuncs
JIOJDKEeH 001ajaTh CIEAYIOIUMHU KOMITIETEHIIMAMU:

CTpyKTypHBIH [Tnanupyemsie pe3ysbTaThl 00y4eHUs
JIIEMEHT
KOMIIETEHIIUU

OIIK-2  crmocoOHOCTBIO OCYIIECTBISITH COOP, aHAIN3 U 00PaOOTKY JaHHBIX, HEOOXOAUMBIX
AL pelieHus MPOQeCCHOHANBHBIX 3a1a4

3Hath CHoCcOOBI KOHCTPYHUPOBAHUS HKOHOMHUYECKUX MOKa3aTeIe. 5KOHOMHUECKHE
3aKOHBI B3aMMOCBS3H I0Ka3aTenen

METO/Ibl, MOZIEJIA U IIPUEMBI, ITO3BOJISAIOIINE aHAIM3UPOBATh U
UCIIOJIb30BaTh Pa3IMUHbIe HCTOUHUKHU UH(OPMALIUU AT IPOBEIACHUS
SKOHOMHYECKHUX PacyeToB;

YmeTh MIPOBEPSATH KAUECTBO SKOHOMUYECKON MH(POPMALIUU. OLIEHUBATh €€
J0CTaTOYHOCTh

Buianers HaBBIKaMu cOopa, 00pabOTKH Pa3IMYHBIX UICTOYHUKOB HH()OPMAIIUU IS
IIOCTPOEHUS SKOHOMETPUUECKUX MOJIeNell pe3yIbTaToB Mpo(heCcCHOHANBHOM
JESTEIbHOCTH.

OIIK-3  crocoOHOCTHIO BBIOpAaTh HHCTPYMEHTAJIbHBIE CPEJICTBA /1711 00pabOTKU
HSKOHOMHUYECKHX JJAHHBIX B COOTBETCTBHUHM C MIOCTaBJIEHHOHN 3a1a4el, MpoaHaIN3UPOBaTh
PE3YJIbTAaThI PACUCTOB U 000CHOBATh IMOJTY4YCHHBIC BbIBOABI

3HaTh OCHOBHBIC BUABI ITpOTrpaMM IJId o0ecreyeHns CTaTUCTUYECKUX pacueToB




YMeTh

CTPOUTH SKOHOMETPHUECKHE MOJICITH C UCTIOJIh30BAaHHEM WHCTPYMEHTOB
makeroB MS Excel, Statistica.

Bnanets

HaBbIKaMU MOCTPOECHUS MoJienel B crienuanbHoM 110

[1K-4 ciocoOHOCTBIO HA OCHOBE ONMUCAHUS YKOHOMHYECKUX MPOIIECCOB U SBJICHUI CTPOUTH
CTaHJapTHBIE TEOPETUYECKHUE U SIKOHOMETPUUECKUE MOJICIH, AaHAJIM3UPOBATE U COJIEPIKATEIHHO
HMHTEPIIPETUPOBATH MOTYyUEHHBIEC PE3YIbTaThl

3HaTh OCHOBHBIC IIOHATHS. THUIIBI U BUABI SKOHOMETPUUYECKHUX MOJEICH

Ymers OOBACHATH (BBISIBIISATH U CTPOUTD) SKOHOMETPHUECKUE MOJIEIH U
WHTEPIPETUPOBATH NOJyYECHHBIE PE3YJIBTATHI.

Biagers HaBBIKAMU BBIABJICHUS 0COOEHHOCTEH (PYHKIIMOHUPOBAHHUS

SKOHOMHUYECKOTro 00OBEKTa U Ha OCHOBE ITOTO OMpeesieHue Oyayiiee
MoBe/IeHUs1 00BEKTa MPU U3MEHEHUH KaKUX-I100 mapaMeTpoB




4. CTpyKTypa, 00bEM M coaepkaHue TUCHUILINHBI (MOLYJIs)
OO6miast TpyIOEMKOCTh JUCIMIUIMHBI COCTAaBIsAET 3 3aueTHBIX eawHuI] 108 akam. 4acoB, B TOM

qHUCIIC:

— KOHTaKTHas pabora — 4,4 akaj. 4acoB:
— aynuTopHas — 4 akaji. 4acos;
— BHeayautopHasa — 0,4 akaj. 4acoB

- B (popme mpakTHUecKoi MOATOTOBKHU - 2 akaj. yaca
— caMocTosTeNIbHas pabota — 99,7 akaz. 4yacos;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yaca

dopma arTecTalmu - 3a4eT

=
AynuropHas S
KOHTaKTHas paboTa o dopma TeKymero
Paznen/ Tema 2 (B aKaz. yacax) 5 Brn KOHTPOIA Kon
& (| caMOCTOATENBHOM | yCneBaeMOCTH U
ACIUATUIAHBI 7 B . |xomriereHnun
6 o paboTh MIPOMEXKYTOUHOM
Jlek. J1ab. | TpaKt. g arTecTanuu
3aH. 3aH. g
s
1. Beenenue B npeamer
N3yuenne
1 ] HpeleeT J'II/ITepaTprI, yCTHBIﬁ OHpOC
SKOHOMETPHUKH, e IIeTb, MOATOTOBKA K Oryer o OIIK-2,
3a/1a4n. BasoBrie 0,1/0,11 0.1/0.11 1 BBIMOJTHEHUIO naboparopnoii | OIIK-3, I1K-4
IIOHSTHUS 1a60PaTOPHbIX pabote
padoTr
1.2 TloBTOpeHue Teopuu Nzyuenue o
YCTHBIH OTIpoc OITK-2
BEPOATHOCTH § i 0,1/0,111 03/031| 4 JINTEPATYPHI, TOKIAZ K R
MaTeMaTH4IeCKON 4 TIOATOTOBKA K OIIK-3, [IK-4
CEMHUHAPY
CTaTUCTHUKU CEMHUHAPY
1.3
MaremaTuMaTHIECKOE
MOICIIUPOBAHUC B I/ISY‘IGHI/IG . OHK—Z,
OKOHOMIIKE. Kinaccrr 0,3/0,31 0,3/0,3U| 2 STepaTypHI YCTHBI OTIpoc OIIK-3, [TK-4
MoJeIIeH. Busl
[IePEMEHHBIX. DTarnbl
HUroro mo pazuery 0,5/0,51 0,7/0,7U( 7
2. PerpeccuonHbie MOJIENH
Nzyuenue
JINTEPATYPHI, OTHeT TI0
MOATrOTOBKA K 7Ta60opaTOpPHBIM
2.1 JInneiinas 0.3/0.31 03/031| 8 BBIMOTHEHHIO paboram OIIK-2,
perpeccusi. 7a60PaTOPHBIX OTYET 110 OIIK-3, [IK-4
pa60T TMIPOXOXKIACHUIO
IIpoxoxnenus monynst MOOK
4 MOOK
N3yuenune
JIMTEPATYPEI, Oruer 1o
MHOATIOTOBKA K nabopaTopHoOn
2.2 Henunelinpie Moaeau 0.3/0.311 0.3/031| 12 BBITTOJTHCHHIO pabote OIIK-2,
perpeccuun 7a60PaTOPHEIX OTYET O OIIK-3, [IK-4
pa60T TMPOXOXKJIACHNUN
Hpoxosxmerne | Moxyms MOOK
MOQK




HWroro mo pasaeny 0,6/0,611 0,6/0,6M1| 20
3. BpemeHHbIE psAAbI
N3yuenue
JUTEPATYPHI, Otuer mo
MIOATOTOBKA K JTabopaTopHOit
3.1 OCHOBHBIE 3IIEMEHTHI BBIIIOJIHEHUIO pabote OIIK-2,
BPEMEHHOTI0 psizia 0,3/0,31 0,3/0,31| 16 112a00paTOPHBIX Otuer o OIIK-3, TIK-4
pabot TIPOXOXKIICHUT
[Ipoxoxnenne | momynss MOOK
moxynst MOOK
4
N3yuenue
JIUTEPaTypHl, Ortuer no
MTOJIrOTOBKA K nabopaTopHOH
gé HOHAPHbIX MOHeHE 0.2/0.211 1 | BEmOMHEHMIO paGore OIIK-2,
! P - mabopaTOpHBIX OTuer o OIlIK-3, TIK-4
HECTaI[MOHAPHBIX PSIJIOB
pabot MIPOXOKICHUN
IIpoxoxnenue Moxyist MOOK
moayist MOOK
HWroro mo pazuery 0,5/0,51 0,3/0,31| 32
4. Cucremsl
HKOHOMETPUUECKHX
ypaBHEHUU
W3yuenne
JINTEPATYPHL, Otuer o
TTOJITOTOBKA K nabopaTtopHO#
4.1 CucrteMsl ypaBHEHHH BBITTOJTHEHHIO pabote OIIK-2,
B JKOHOMETPUKE 0,3/0,31 0.3/0,31| 16 71a00paTOpHBIX OTYET O OIIK-3, TIK-4
pabot TIPOXOXKIICHUT
npoxoxaenne | momynst MOOK
4 moaynst MOOK
Nzyuenue
JIUTEPATYPHI, Ot4er o
4.2 Cucremsl JUHEHHBIX HOATOTOBKA K Aadoparoproii
OJTHOBPEMEHHBIX 0,1/0,11 0,1/0,11] 16 BPITIOJIHCHHIO padore OIIK-2,
N T T J1a00PaTOPHBIX OTYET O OIIK-3, TIK-4
ypaBHEHHI
padot TIPOXOXKIICHUT
npoxoxaeane | momynst MOOK
moxynst MOOK
HUroro mo pazuery 0,4/0,41 0,4/0,41| 32
5. 3auer
Nzyuenue
JIUTEpaTyphl, OIIK-2,
5.1 3auer 4 8,7 HOATOTOBKA K TECT OIIK-3, [TK-4
3a4eTy
HWroro mo pazpery 8,7
Hroro 3a cemectp 221 221 99,7 3a4€T
HTOro 1o JUCLHMIIIMHE 22U 221 | 99,7 3a4er OLIK-2,011K-

3.1TK-4




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

[Tpu npoBeeHNH 3aHATHI U OPTaHU3AIIH CAMOCTOSTEIBHON PaboThl HCTIOIB3YIOTCS:

TpanuioHHBIE TEXHOJOTMM OOydeHUs, MpeArojiararoue mnepenady HHGopManuu B
TOTOBOM BHJE, (OPMUpOBAHUE Yy4E€OHBIX YMEHUU IO 00pa3ily: JEKIUSA-U3T0KEHUE, JCKIUS-
00BsICHeHHE, Ta00opaTOpHbIE pabOThI, KOHTPOIbHAS padoTa U Ap.

Hcnonp3oBaHue TpaAULIMOHHBIX TEXHOJIOTUI 00ECIIEUNBAaET OPUEHTUPOBAHUE CTYACHTA B
[OTOKE MH(pOpMAlMK, CBA3aHHOW C pa3IMYHBIMU MOJXOAAMHU K OIpPECNCHUIO CYIIHOCTH,
COZIepKaHUsl, METOIOB, GOPM PAa3BUTHS U CAMOPA3BUTHUS JIMYHOCTH; CAMOOIIPE/IeNICHHE B BEIOOpE
ONTUMAJILHOTO IMYTH M CIOCOOOB JINYHOCTHO-NPO(ECCHOHATBHOTO PA3BUTHUS; CUCTEMAaTU3ALIUIO
3HAaHUH, TIOJYYEHHBIX CTYJEHTaMH B HPOLECCE AyAUTOPHOM U CaMOCTOATEIbHONW pabOTHI.
JIaGoparopHble 3aHATHS OOECHEeUMBAaIOT pa3BUTHE M 3aKpeIIeHME YMEHMH U HaBBIKOB
OTpeNeNieHHs] [eJe W 3ajad CaMOpa3BUTHS, a TaKXKe MPHHATUS HamOojee 3(PQPEKTHBHBIX
pELIECHNH TI0 UX pealu3aluH.

WutepakTuBHbIE (QOpPMBI OOydYEHHS, MPEIONAraloNie OpPraHU3alHui0 OOyUeHHS Kak
IIPOAYKTUBHON TBOPYECKOH AEATEIBHOCTH B PEKUME B3aUMOJAEHCTBUSA CTYACHTOB APYT C APYTOM
U C MpenojaBaTesieM.

Vcnonb30BaHMe  WHTEPAKTHBHBIX  0Opa30BaTelIbHBIX  TEXHOJOIMH  CHOCOOCTBYET
MOBBILICHUIO UHTEPECAa U MOTHBAIMM YYaLUXCS, AKTUBU3ALUN MBICIUTEIbHON JESITEIbHOCTH U
TBOPYECKOI0 TOTEHLIMANa CTYIEHTOB, Jenaer Oonee >(PQEeKTHBHBIM YCBOEHHE MaTepHaa,
MO3BOJISIET MHAUBUIyaIM3UPOBaTh 00yYEHHE U BBECTH SKCTPEHHYIO KOPPEKIIUIO 3HAHUH.

[Ipu npoBeneHMM J1a0OPATOPHBIX 3aHATHH HCHONB3YIOTCS IpymmoBas pabora,
TEXHOJIOTHSI  KOJUIEKTUBHOM  TBOPYECKOH  JAESITENBbHOCTH, TEXHOJOTHSl COTPYAHUYECTBA,
obcyxaeHue npobnemsl B ¢popme nuckyccuu, Case-study. JlaHHBIE TEXHOIOTUN 00ECTIEUMBAIOT
BBICOKMI ypOBEHb YCBOEHHS CTyAEHTaMH 3HaHUN, 3((EKTHUBHOE M YCIEUIHOE OBJIaJICHUE
YMEHUSIMHM U HaBbIKaMHU B MPEIMETHON 06JacTu, GOpMUPYIOT MO3HABATENIbHYIO MOTPEOHOCTD U
HE00X0MMOCTh JanbHENIEero camMo00pa3oBaHwMs, MO3BOJISIOT aKTUBU3HPOBATh
HCCIIEI0BATENIbCKYIO IeATENIbHOCTh, 00ecneunBatoT 3(h(heKTUBHBIN KOHTPOJIb YCBOCHUS 3HAHUM.

[TpakTHueckue 3aHATHS NPOBOIATCS B (pOpMe NMPaKTUUECKOH MOATOTOBKU B YCJIOBHUSAX
BBIMOJIHEHUsT 00y4arolMMHCST BHUJOB pPalOT, CBS3aHHBIX C Oyaymied mnpodeccuoHalIbHON
NS TeTPHOCTRIO W HANpABJICHHBIX Ha (OPMHPOBAHUE, 3aKPEIUICHHE, PA3BUTHE NPAKTHUECKUX
HaBBIKOB M KOMIIETEHIIMH 10 NpOoQHIII0 00pa30BaTeIbHON MTPOrpaMMBbl.

6 YueOHO-MeTOoAMUecKOe o0ecniedyeHHe CAaMOCTOATEILHONH PadoThl 00yUYaloIuXCcst
[IpencraBiieHO B IpHIIOKEHUH 1.

7 OneHo4HbIe CPeACTBA AJIs NPOBeeHHUs TPOMEKYTOYHOM aTTecTALMHA
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOMM4YecKkoe M UHGPOPMALMOHHOE o0ecreyeHre JUCUMIITIMHBI (MOTYJIs1)
a) OcHoBHas UTEpaTypa:



1. DxoHometpuka : yueOHuK ans By3oB / WM. WU. EnuceeBa [u np.]. — Mocksa :
NznarensctBo IOpaiit, 2020. — 449 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-00313-
0. — Texcr : anextponHsiit // DbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449677 (nata
oOpamenus: 01.09.2020)

2. byxBanoB, A. B. Jlekunun mo u30paHHBIM BONPOCAaM KJIACCHYECKUX (DMHAHCOBBIX
Mojenel : yae0. mocobue / A. B. byxsanos, E. A. Jlopodees, B. JI. OxynoB ; mox Hay4H. pen. A.
B. ByxBanosa ; Bricmas mkona meHemxkmenta CIIOIY. — Cankr-IlerepOypr : Bricias mkona
MeHekmenTa, 2010. — 352 c. - ISBN 978-5-9924-0050-2. - TekcTr : 2J€KTPOHHBIN. -
https://new.znanium.com/read?id=191312 (mata obpamenus: 01.09.2020)

3. ConmanpbHO-3KOHOMHUUYECKOE MPOTHO3UpOBaHue: YueOHoe mocooue / 'epacumon A.H.,
I'pomos E.U., Cxkpunuanuenko FO.C. - Mocksa :CtI’'AY - "Arpyc", 2017. - 144 c.: ISBN 978-5-
0596-1294-8. - Tekcr : snekTpoHHBIM. - https:/new.znanium.com/read?id=314549 (nmara
obpamenus: 01.09.2020)

0) JonosiHuTeIbHAS JIUTEPATypa:

1. AiiazsH, C. A. Metonsl skoHOMeTpHKH : yueOHHK / C. A. AiiBa3sH ; MockoBcKas
mikosnia skoHomukn MI'Y um. M.B. JlomonocoBa (MIIID). — Mocksa : Maructp : UTHOPA-M,
2020. — 512 c. - ISBN 978-5-9776-0153-5. - Tekcr : oanekrponssii. - URL:
https://znanium.com/read?id=355480 (mata oOpamenus: 01.09.2020). — Pexxum poctymna: mo
TIOJIITUCKE.

2. Koctionun, B. M. DkoHoMeTpuka : y4eOHMK W TpakTHKyMm s By3oB / B. .
Koctronnn. — Mocksa : U3znarensctBo FOpaiit, 2020. — 285 c. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-02660-3. — Tekct : snextponasid / OBC IOpanit [caiit]. — URL:
https://urait.ru/bcode/450113 (nata obpamienwus: 01.09.2020)

B) MeToan4yecKkue yKasaHus:

yuebnoe nocobue / H. U. lllanuenko. — Ympsnosck: Yl TV, 2011. — 117 ¢. — Pexxum
nocrtymna: http://window.edu.ru/resource/537/74537/files/ulstu2011-90.pdf (mara oOpamenus:
01.09.2020)

r) lIlporpammHuoe odecneueHue u UHTEpHET-pecypcehbl:

IIporpammHuoe obecnieueHne

Haumenoanue 10 Ne noroBopa CpoK 1eiCTBHS TUIEH3UN
MS Windows 7

Professional(mas  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |\, 135 o1 17.09.2007 GecepouHo
Professional

771p cB0001HO pacnpoctpangemoe 110 0eccpoyHo
STATISTICA 8.6 |K-139-08 o1 22.12.2008 0eCCPOYHO

HpO(l)eCCI/IOHa.]'[I)HI)Ie 0a3bl JAAHHBIX U HH(])OpMaIII/IOHHI)Ie CIIPaBOYHLIC CUCTEMbBI

HasBanue kypca CchUIKa
Hammonanouas UH()OPMAITMOHHO-aHATTUTHYECKas URL:
cuctema — Poccuiickuii MHIEKC HAYYHOTO ITUTUPOBAHUS )

https://elibrary.ru/project_risc.asp

(PUHIT)
IMouckoBass cucrema Axkamemusi Google (Google
Scholar)

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



https://urait.ru/bcode/449677
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://window.edu.ru/resource/537/74537/files/ulstu2011-90.pdf
https://urait.ru/bcode/450113
https://znanium.com/read?id=355480
https://new.znanium.com/read?id=314549
https://new.znanium.com/read?id=191312

WNndopmannonnas cucrema - ExuHoe okHO jgoctyma K
MH(DOPMAIIMOHHBIM pecypcam
9 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILINHBI (MOIYJIs)

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

MaTepI/IaJ'IbHO—TCXHI/I‘ICCKOG obecnieyeHue JUCHUIIIMHBI BKJIIFOYACT:

VdeOHble  ayiuTOpUM I TPOBEINCHHsS  3aHATHH  JIGKIMOHHOTO  TUMA -
CrennanusupoBanHas (yueOHas) MeOenb (CTOJBI, CTYIbs, JOCKA ayJUTOPHAs), MyJIbTUMEIUITHOE
o0opymoBaHue (IPOEKTOP, KOMIIBIOTEP, JKpaH) JIUIsl MPE3CHTAlMU Y4YeOHOro MaTephalia IIo
JTUCIHUILTAHE;

YyeOHble ayIUTOpPUU Ui TPOBEIACHUS MNPAKTHUYECKUX 3aHATHH, TpPYNIOBBIX U
WHAVBUAYAIBbHBIX KOHCYJIBTAllMi, TEKYIIEro KOHTPOJS M TPOMEXKYTOUHOM arTecTanuu -
CrnenmanusupoBanHas (ydeOHasi) MeOenb (CTONbI, CTYNbs, JIOCKA ayIUTOpHAs), MEePCOHAIbHBIE
KOMITbIOTEPHl OOBEIMHEHHBIE B JIOKAJIbHbIE CETH C BbIXoJOM B Internet u ¢ goctynmoMm B
ANIEKTPOHHYIO  MH(POPMAIMOHHO-00Pa30BaTEIbHYI0 CpEAy YHUBEPCUTETa, OCHAIICHHBIE
COBPEMEHHBIMU MTPOrPAMMHO-METOIMYECKUMHU KOMIUIEKCAMHU

AymUTOpUU IS CaMOCTOSTENIEHONW padOThl (KOMITBIOTEPHBIE KIIACCHI; YNTAIBHBIC 3aJTbI
o6ubmmorexkun) - CnenuanusupoBaHHas (yueOHast) MeOenb (CTOMBI, CTYJbs, JOCKA ayJUTOpHasi),
MIEPCOHAJIbHBIE KOMITBIOTEPhI OOBEIMHEHHBIE B JIOKAJbHBIE CETH C BBIXOIOM B Internet u ¢
IOCTYIIOM B  DJEKTPOHHYIO HMH(POPMAIIMOHHO-00pa30BaTEeIbHYIO Cpely YHHBEPCUTETa,
OCHAIIIEHHBIE COBPEMEHHBIMU IIPOTPAMMHO-METOANYECKIMH KOMIUIEKCAMHU

[Tomemenne Uit XpaHeHHs U NPOQUIAKTUYECKOTO  OOCIY)XMBaHHS — y4eOHOTO
obopymoBanus - Mebemnb (CTOJbI, CTY/Ibs, CTEIUIAKU I XpaHEHUs Y4eOHO-HAIISIHBIX TTOCOOUI
1 y4eOHO-METOIMYECKON JOKYMEHTAIINHN ), IEPCOHATbHBIC KOMITBIOTEPHI

[Ipunoxenue 1
Y4eOHO-MeTOIMYecKOe 00ecniedyeHHe CAMOCTOATEIbHOM PadoThl 00y4al0IMXCS
MOCTPOEHME MOJIEJIU TUHEAHOMW MAPHOM PETPECCUU
JlaGopaTopHas padora Nel.
Buruucnenue xoagpghuyuenmos ypasnenus nunetinotl peepeccuu

[TapHas perpeccust — 3TO ypaBHEHHUE CBSI3H JIBYX IEPEMEHHBIX ¥ U X:

y=f(x)

IJe ¥ - 3aBUCHMasi TepeMeHHas (pe3y/IbTaTUBHBIN MPHU3HAK); X - HE3aBUCHMAas, OOBACHSIIOIIAs
nepeMeHHas (Ipu3HaK - (paxTop).

y=a+bx+e

JInnelinas nmapHas perpeccus:


http://window.edu.ru/

ITocTpoenue ypaBHEHNUsI pErpeccun CBOAUTCA K OLIEHKE €€ NapaMeTpoB (B MPUBEACHHBIX
BBIIIIE YPAaBHEHMSX PErpeccHuu — mapameTpbl a u b). Jlns OIeHKH mapaMeTpoB perpeccui,
JMHEHHBIX M0 IapaMeTpaM, HCIOJb3YIOT MeTod HauMeHbIIMX KBaapatoB (MHK). MHK
MTO3BOJISIET MOJIyYUTh TAKHE OLICHKH MapaMeTPOB, MPHU KOTOPBIX CyMMa KBaJpPaTOB OTKIOHEHHU

A
(paKTI/I‘leCKI/IX 3HAYCHUM PE3YJIbTATUBHOIO MIPU3HAKA ¥y OT TCOPECTUICCKUX y (X) MHHUMaAJIbHA,
T.C.

A 2 .
( y—y.) 2 min
X
I[J'IH HHHeﬁHBIX ypaBHeHI/Iﬁ peH_IaeTC}I CHCI[yI'OH_[aﬂ CUCTEMA OTHOCUTCIIBHO a U b:

na+be:z v,
a2x+bz XZZZyx.
&

PP )
&

Z[J'IH peHicHus JJAHHOM CHCTEMbBI U HaXOXKICHUS a U b MOXHO HCIIOIB30BATh JBa 11oaxoaa.

1. HCHOJ’IL3YIOTC$I CJICAYIOUINE COOTHOIICHUA:

. | 2 - a—=7a IZ Y 7 o | 2 _
A_('IZXI A |Z_VXI Ab_<|zx1
@lz:éxzﬁ z,lz‘}xzﬁ (,IZ‘,(_yxﬁ
Aa Ab
—=. p==
A A
2. M0»XHO BOCHIOJIb30BaThCS TOTOBBIMHU ()OPMYIIaMU, KOTOPBIE BHITEKAIOT U3 3TOM CUCTEMBI:
Cov(x,y) X—Yy-X
b= 2 X ;
X (2)
1 n
COV(X’y):EZ (Xl_)_()(yl_y)
rae i=1 - kod(pdummenT BHIOOPOYHOH  KOBapHAIWU;
n
2 ]- =\2
OJx _E Z ( Xi —X )
i=1 - gucnepcusi (pakTOPHOTO MpHU3HAKA WM BBHIOOPOYHAS BapHallus,
0003HauaeMas KaK Var ( X)

3agaua

HmeroTcs CTaTHCTUYECKHE JaHHBIE IMOCTYIUICHHS JOTOBOPOB B KOHCOJMIHMPOBAHHBIN
orompker Cankrt-IlerepOypra(y, mapo py6.) B 3aBUCUMOCTH OT YHCJIEHHOCTH palOOTaIOUIMX Ha
KPYTIHBIX U CPETHUX NMPEANPUATHAX(X, mbic.4el.) SKOHOMUKU paiioHoB 32 2012 . mpencTaBiIeHbI
B Tabmune 1.

Tabmumna 1



MocTviuie Hne
i . UHeIEHHOCTh
N pafiona | 1oroBopos B A —
ropora  |GmonsmeT ) (M. X {Thic. WeL)
pyo.)
1 4.4 3,3
2 B81 6.2
3 12,9 81
4 20,8 18,3
3 15,5 20,2
G 28,8 23,1
7 37,5 39
8 48,7 48,1
g 68,6 60,1
10 1046 74,2
11 90,5 74
12 BB, 3 g5
13 1324 106
14 122 112,2
15 88,1 115
16 144 .2 1251
17 1506 132
16 156,1 148
19 209.5 157
20 3429 282

Heob6xoaumo mocTpouTh JIMHEHHOE ypaBHEHUE TAPHOU PETPECCHH ) OT X.
Pemrenmne.

1. JIns pacdyera mapaMeTpOB YpaBHEHHS JIMHEHHOW pPErpeccuu MOCTPOUTE PACUETHYIO
TabnuIy 2.

Tabmuna 2

Ne y x xy x’ V
paiioHa

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 3429 282

Hroro




Cpenn y X xy X y
He 3HAYCHUA

N
o

2. Ucnionw3ys ¢popMmyiiel 1, 2 paccunTtaiiTe mapaMeTpsl a u b.
3. 3anuimuTe NoIy4YEeHHON YpaBHEHHE MAPHOM PErPECCUU.

4. Jlns TpOBEpKH INPABUIBHOCTH IOJIYYEHHOIO YPAaBHEHMsI BOCIOJIb3YyWTECH
cratuctuaeckor pynkuuert JIMHEWH tabmumanoro mpoueccopa Microsoft Excel, muist atoro:

- BBIJICJINTE MHTEPBAJ STYEEK, COIEPIKAIIUMA 2 CTONOmA U 5 CTPOK;
- BCTaBbTE€ (YHKIIHIO JIMHEWH, s3agafite 3HAaueHHe KOHCTAHTHI W
CTAaTUCTUKU PaBHBIMU €IUHHUIIE.
- BBeuTe PopMyITy Kak (popMmyily MaccuBa, AJis YeTO HAKMUTE KIaBuIy F2
a 3ateM koMOuHanuto knasuin Ctrl+Shift+Enter.
B rtabmuue 3. moka3zaHO, B KakoM TMOPSIKE BO3BpAIIACTCA IOTIOTHHUTEIbHAS
pEerpeccCUOHHAsl CTATUCTHKA.

Tabmuna 3
b a
seép S€q
r se,
F df
SSpee, SSocm,

JlaGopaTopHasi padora Ne2.
Buiuucnenue xoagppuyuenma xoppensiyuu u cpeouett ouudKu annpoxcumMayuul

TecHOTY CBs3M HM3ydaeMbIX SIBJICHUN OLEHUBACT JHHEHHBIH KOI(PPUUHMEHT NMapHOM

r

koppeasimuu XY

S X_Cov(x,y)__x—)_/)_c
Xy
o, 0,0, 0,0,
2 V)
e Ox=VXT=XT 0, =Ny -y
o -1<r <1
JIunelinbiit KO3PPUITUEHT KOPPEISIIMN U3MEHSIETCS B TIpeieax Xy

PaBenctBo koa(dduimenTa Hylo CBUICTEILCTBYET 00 OTCYTCTBUM JIMHEHHOW CBSI3M.
PaBenctBo KO3 dunuenTa -1 win +1 nokaspiBaeT HaJMYMe (PYHKLUMOHAIBHOM CBSI3U. 3HAK «+»
yKa3blBaeT Ha CBfA3b NPAMYI0 (yBEIMYEHUE WM YMEHbLICHHE OJHOrO IpU3HAaKa
COIIPOBOXK/IAETCSI aHAJTOTUYHBIM M3MEHEHUEM JPYToro Npu3HaKa), 3HaK «-» yKa3blBaeT HAa CBA3b
o0parHyl0  (yBElIMYEHHME WIM  yMEHBIIEHHWE  OJHOIO  IIPU3HAKA  CONPOBOXKAACTCS



IMPOTHUBOIIOJIOKHBIM 110 HAINPAaBJIICHUIO U3MCHCHUCM JpPYyTroro an3HaKa). IlokazaTenssM TE€CHOTHI
CBs3U MOXXHO OaThb KQYCCTBCHHYIO OLICHKY:

KoanyecTBeHHAasi Mepa TECHOTHI CBS3H KauecTBeHHAs XapaKTEPHCTHKA CHJIBI CBA3H
1o 0,25 Quens ciaadas
0,25 -0,44 Crnabas
0,45 - 0,64 YMmepeHnHas
0,65 — 0,80 CunpHas
0,81 —0,90 BecpMa crnibHas
091 - 1,00 QOueHb cHIbHAs

OueHKy KauecTBa IMOCTPOCHHOM Mojenu onpeaeiseT Kod(pduuuent (MHIEKC)
AeTePMHHAIIMH, A TAKXKE CPeIHSAS OIIMOKA ANMPOKCUMALMH.

2
Koadppunuent nerepmMuHanmnu rxy

rz :Z (5’;?)2
v 2 (y-y)

Koapdunment nerepmuHanmu npuHUMaeT 3HaYeHUss oT 0, korma ¢akTopsl X He
OKa3bIBAIOT HUKAKOI'O BJIMAHUSA HA 3aBUCUMYIO IICPECMCHHYIO, 1O 1, Koraga M3MEHCHUA 3aBUCHUMO
MEPEMEHHOH ) TIOJTHOCTHIO OOBSICHIUMBI BIMSTHHEM (haKTOPOB MOJICIIH.

@yHKIMOHAIbHAS CBS3b BO3HUKAET IPHU 3HAUYEHUU paBHOM 1, a orcyTcTBHE cBsi3u - 0.
[Ipy 3HaveHUsX TOKa3aTenell TecHOTH CBsi3w MeHbmie 0,7 BenuumHa KOXPPUITUSHTA
nerepMuHanuu Bceraa Oynmet Hike 50%. DTo oO3Ha4aeT, YTO Ha JIOJII0 BapUalH (PaKTOPHBIX
MPU3HAKOB IPUXOAUTCS MEHBIIAS YaCTh [0 CPABHEHUIO C OCTAJIbHBIMUA HEYUYTEHHBIMU B MOJIEIHU
dakTopamMu, BIMAIOIMIMMUA Ha HW3MEHEHHE pe3yJbTaTUBHOTO Mokasarens. [locTpoeHHble mpH
TAKHUX YCIOBUSAX PErPECCUOHHBIE MOJEIH UMEIOT HU3KOE NMPAKTUYECKOE 3HAYCHUE.

CpeIlHﬂﬂ omuoKa AlIIPpOKCUMAMU - CPCAHECC OTKIIOHCHUC PaCUYCTHBIX 3HAYCHUM OT

bakTHUECKUX:
-1 Iy
A=Y A=_7| :

-100

JlommycTUMBIN Npeaes 3HaueHUu A - He Oonee § - 10%.
3agauya

OmnpenenuM JMHEHHBIH KOI(OUIMEHT TMapHOH KOPPEISIMA M CPEAHIOI OIIHOKY
anmpoKCUMAlNY JIJIsl ypaBHEHHsI TApHOH perpeccuu, noiyyeHHoro B JlaboparopHoii pabote Nel.

Penrenmne.

1. TononHuTe TabIMIly 2. CIeIyIOMUMH PACYeTHBIMU NOISAMH (Tadi. 4).

Tabnuma 4
Ne Y X X X ) A,
paiiona y ? ?
1 4 3
A4 )3




L1 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 9,1
9 q 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
9,1 15
16 1 1
442 25,1
17 1 1
50,6 32
18 1 1
56,1 49
19 2 1
09,5 57
20 3 2
429 82
HToro
Cpenn
e 3HAYEHUA
(o)
&
I”Xy
2
rxy
A

2. CpaBHHTE TOJYYCHHOE 3Ha4YeHHE KOX(P(PUIMEHTA ACTCPMUHAIIMH CO 3HAYCHUEM,
BbluuciieHHbIM QyHkiueit JIMHENH.

3. Caenaiite BBIBO/IBI O TECHOTE CBSI3HM U 00 OIIEHKE Ka4eCTBa MOCTPOCHHOM MOJIEINH.

JlabopaTtopHas paGora Ne3.



Oyenka 3Hauumocmu ypasHenus pespeccuu ¢ nomowvio F-kpumepua Quwepa

F-xpurepuii ®uiepa 3akiO4acTCs B IPOBEPKE TUIOTE3bl [{) O CTaTUCTUYECKON
HE3HAUYMMOCTH ypaBHEHMsI perpeccuu. i 3Toro BBIOIHIETCS CpaBHEHUE (PAKTUYECKOTO Fgpum
U KPUTHUYECKOTrO (TaOJIMYHOTIO) F s 3HAUEHUH F-KpuTepus Puiepa.

Fyam OTIpEIENSETCS M3 COOTHOIICHUS 3HAYCHUH (DaKTOPHOH M OCTATOYHOHM AMCIIEPCHid,
paccUMTaHHBIX HA OHY CTENEeHb CBOOOIBI:

- 2

D (y=y)

F _ m Ty n-m-1
T A
n-m-1 : 3)

TJI€ 71 — YUCIIO €AMHUI] COBOKYITHOCTH; /11 — YUCIIO TIAPAMETPOB MIPH MEPEMEHHBIX (VIS THHEHHON
perpeccun m = 1).

Fr6n — MakcUManbHO BO3MOYKHOE 3HAYEHHE KPUTEPHsl TOJ BIUSHUEM CIyYalHbBIX
(hakTOpOB MpH CTENEHAX CBOOOABI k1 = m, kx = n — m — 1 (ansa nuHEHOU perpeccuu m = 1) u
YpOBHE 3HAYUMOCTH O.

VYpoBeHb 3HAYMMOCTH O — BEPOATHOCTH OTBEPIHYTh PABUIIBHYIO TUIIOTE3Y IIPH yCIOBUH,
410 OHa BepHa. OObIUHO BennunHa 0L mpuHuMaeTcst pasHoi 0,05 wmu 0,01.

Ecmm Fown < Fgam, TO Hy - rumoresa o cioyd4alHOW MpPUPOJIE OLEHUBAEMBIX
XapaKTePUCTUK OTKIIOHSETCS U TMPHU3HAECTCS MX CTATUCTUYECKAs 3HAUMMOCTb U HAJIEKHOCTh.
Ecmm Fowi > Fpam, TO THIOTE3a [H) HE OTKIOHAETCS M TMPU3HAETCS CTaTHCTHYECKas
HE3HAYMMOCTb, HEHAJICKHOCTh YPABHEHHS PETPECCHUHU.

3agaua

Onpenenum F-kputepuit duiiepa il ypaBHEHHUS MApHON PErpeccuu, MOJTYYEHHOTO B
JlaGopatopnoit pabote Nel.

Peurenmne.

1. Paccuuraiite Fpum Mo GopMmyiie 3 ¥ CpaBHUTE MOTYYCHHOE 3HAYCHHE CO 3HAYCHHEM,
paccuntanubIM ¢ momotnsio ¢pynkuuu JINMHEWH B JIabopatoproit paGoteNel.

2. Onpenenute Fre, pu 3agaHHOM ypoBHE 3HaunmMmocTH O = 0,05 (IIpunoowcenue 1).
Kputnueckoe 3HaueHHE TaKkKe MOKHO HaiTH ¢ momotbio ¢pyakiuuu Excel FPACIIOFBP.

3. CpaBHHTE NONy4YCHHbIE 3HAUYCHUS Fouun U Fpam, CIENANWTE BBIBOJA O CYLIECTBEHHOCTH
CBSI3U.

JlaGopaTopHasi padora Ne4.
Oyenka cmamucmu4eckorl 3Ha4UMOCMU NAPAMEMPO8 pecpeccuul U KOppersyuu

JIns  OUEHKM CTATHCTHYECKOH 3HAYMMOCTH KO3I(P(PUUMEHTOB perpeccum Hu
KOpPpeJsiMU PAaCCUUTHIBAIOTCS f-KpuTepuii CTbIOIEHTa U /10BepUTe/IbHbIe HHTEPBAJbI
Ka)XJI0T0 U3 IokKaszarenei. Beiasuraercs runoresza Hy 0 CiaydaiiHOM NMPUPOJE MTOKA3aTENEH, T.€. O
HE3HAYMMOM UX OTMYNH OT Hyhsd. OIleHKa 3HAYMMOCTH KOI(DPHUIIMEHTOB perpeccuu |



KOppe/siuU C TOMOLIbI0 f-KpuTepusi CThIOJEHTa MPOBOAUTCSA IIyTEM COIOCTaBICHMUSI HX
3HAYEHU! C BEJIMYMHON CITy4aifHON OLINOKH:

r
t:i' t:i' t = Xy.

b ’ a ) se
se, se, y @

Cayuaiinble OIMOKH TTapaMEeTPOB JIMHEHHON perpeccuu U KodpPHUIMEHTa KOPPEIALUT
OIIPEIEIISAI0OTCS 110 (POpMyJIam:

L[S0 P2
T

6))
2=-3) XX
WS,
(6)
1-r°
se, ={——.
v 1 n=2 ™

CpaBHuBas (akTHuecKoe M KpUTHUECKoe (TabIMuHOE) 3HAYEHUS (-CTATUCTUKH - lyas U
! paxm - IPUHUMAEM WM OTBEPraeM runotesy .

Ces3p Mexnay F-xputepuem @Pumepa u f-ctaTUCTHKONM CThIOJIEHTa BBIpaXkaeTcs

t:=t;=VF

paBerctBom: I b )
Ecmut thuer < tpam WIH tpam < = twaci, TO Hy OTKIIOHSIETCSA, T.€. a, b W 1y, HE CIy4aiHO

OTIMYAIOTCS OT HYJIS M CHOPMHUPOBAIUCH IOJ BIUSHUEM CHUCTEMAaTHUYECKH JI€HCTBYIOIETO

dakTtopa X.

Ecnu twen > tpaom WIA tpam > - twaci, TO TUNIOTE3a Hj) HE OTKIOHSAETCS M IMPU3HACTCS
citydaitHas npupoaa GopMHUPOBaHUS d, b UITH 7.

3amaua

OlleHNM CTAaTHCTHUYECKYI0 3HAYMMOCTh KOI(P(HUIIMEHTOB pErpeccuu, pacCUMTaHHBIX B
JlaGoparopHoii pabote Nel.

Pemrenmne.

1. ITlpumute runore3y Hy O CTAaTUCTUYECKU HE3HAYMMOM OTIIMYMH [OKA3aTeJIeH OT HYJIA a
=b=r,=0.

2. PaccumTaiitTe BeNWYMHBI CIy4YailHBIX OMIMOOK, HCMONB3ys ¢dopmynsl 4, 5, 6, 7.
CpaBHHTE TMONy4YeHHBIC 3HAYCHHUS] CO 3HAYCHUSMU, PACCUMTAHHBIMH C TOMOINBIO (YHKITUU
JIMHEWH B JlabopaTopHoii paboteNel.

3. ONpPEenenuTe trasq MPU 33TAHHOM YpOBHE 3HAUYMMOCTH O = 0,05 U cTenenpo cBOOOIBI A,

=n — m — 1 (Ilpunosicenue 2). Kputnueckoe 3HaYCHHE TaKKE MOXHO HAWTH C TIOMOIIBIO
¢yuxuun Excel CTAIOJPACIIOBP.



4. CpaBHUTE TOJIyYCHHBIC 3HAUCHUS lnagr Y lpaom, CHCIANTE BBIBOJI O CTATHCTHYECKOM
3HAYMMOCTH IApaMETPOB PErPECCHHU.

JlaGopaTopHasi padora NeS.
Pacuem doeepumeﬂbelx unmepeanos

3amMeTuM, YTO BCE OLIEHKH, MPUBEJIEHHBIE paHee, ONPEIENSIOTCS OJHUM YHCIIOM, T.€.
SIBJISTFOTCSL TOYeUHbIMU. [Ipn Manpix oO0beMax BBIOOPKHM TOUYEYHAsI OIEHKA MOXKET MPHBOIUTH K
OOJBIINM OIIMOKAM M 3HAUUTENILHO OTIMYAThCSA OT OIICHMBAeMoro napamerpa. bonee mmpokoe
MPUMEHEHNE TIONIYYMJI METOJ JTOBEPHUTEIBbHBIX HHTEPBAJIOB, pa3pabOTaHHBINH aMEpPHUKaHCKUM
cratuctukoM 1O. Herfimanom.

Takum o00pa3om, paccuMTaHHBIC 3HAYEHUS TMOKaszarened (KOdIPPUIHUECHTH a, b, ry)
SIBIISTFOTCSI TIPUOJIMKCHHBIMH, TTOJTyYSHHBIMH Ha OCHOBE MMEIOLIUXCSI BBIOOPOYHBIX JaHHBIX. J{iist
OIICHKH TOTO, HACKOJIBKO TOYHBIC 3HAYCHUsS MMOKA3aTeNIed MOTYT OTIMYAThCS OT PACCUUTAHHBIX,
OCYILIECTBIIIETCS. TIOCTPOCHHE JOBEPHUTEIBHBIX HWHTEPBAJIOB. JlOBepUTENbHBIC WHTEPBAJIBI
OTIPENICTISIOT TPENEeNbl, B KOTOPBIX JIKAT TOYHBIC 3HAYCHHUS OMNPEICIIIEMBIX IOKa3aTele C
3aJJaHHOM CTENEHBI0 YBEPEHHOCTH, COOTBETCTBYIOIICH 3aJJaHHOMY YPOBHIO 3HaYUMOCTH Ol [Ipu
MOCTPOEHUHN SKOHOMETPUIECKUX PETPECCHOHHBIX MOAETECH JOBEPUTEIbHBIE HHTEPBAIBI OOBIYHO

ONPENEIISIOT I ABYX YPOBHEH 3HAYMMOCTH - (X—O, 05 151 (X—O, 01 . CooTBETCTBEHHO
TOBOPAT O S5-IPOLIEHTOHOM YPOBHE 3HAYMMOCTH WM 00 1-IPOLIEHTHOM YpPOBHE 3HAYMMOCTH.

ZIOBepI/ITCJ'IBHBIG HHTCPBAJIbI (ypOBHI/I I[OBepI/IH) IIpu 95TOM 6y,Z[y'T PpaBHBI 1_a:0’95 n

l-a= 0’ 9 . COOTBETCTBEHHO T'OBOPAT 0 95-mponieHTHOM WK 0 99-TIPOLICHTHOM YpPOBHE
nosepus (HanexHocTn). [ToquepkHeM, 4TO 4YeM MEHbIIE YPOBEHb 3HAYUMOCTH (O0JIbIIE YPOBEHD
JIOBEpUsA), TEM IIMPE COOTBETCTBYIOLIUI [1OBEpUTENIbHBIH HHTEpBal (MPH TMPOYUX PABHBIX
YCIIOBUSIX).

Jliig pacyeTta JOBEPUTENIbHBIX MHTEPBAJIOB ISl TApaMETPOB @ U b ypaBHEHHUS JTMHEHHOMN
perpeccuu orpenesieM MpeaeabHy0 OMMOKY A sl KaXKI0TO MOKa3aTes:
Aa=t

se.;  Ab=t_ . -se, . )

mabn.

Bennunna #,..5, Tpencrasiser coboil TabauyHOe 3HadeHue f-Kputepus CThIOJEHTa MO
BIMSHUEM CIy4YalHbIX (aKTOpPOB TNPH CTENEHH CBOOOABI kK = n—2 W 3aJaHHOM YpOBHE
3HAYMMOCTH OL.

@opMyJIBl IS pacyeTa JOBEPUTEIbHBIX HHTEPBAJIOB UMEIOT CIEAYIOINN BUL:

ya:aiAa; Yy, =a—Aa; y, =atAa.

min max

— . =b—Ab: =b+Ab.
yb biAb’ ybmin b Ab’ ybmax )]

Ecmu B I'paHUllbl JOBCPUTCIBHOI'0O HMHTEpBAa IONAaAa€T HOJIb, T. €. HWXXHAA I'paHULA
OTpHULATC/IbHA, @ BCPXHAA MMOJIOKHUTCIIbHA, TO OHGHHBaeMBIfI napameTp NpUHUMACTCA HYJICBBIM,
TaKk KaK OH H€ MOXET OJHOBPEMCHHO IIPUHHUMAThL MW IIOJIOXUTCIIBHOC, W OTPpHULATCIBHOC
3Ha4YCHU:I.

3amaua

Paccuntaem moBepuTeNbHBIN MHTEpBAN s KO3DOUIIMEHTOB a M b, 3HAYEHUS] KOTOPHIX
Haiinens! B JlabopatopHoii padoreNel.



Penrenmne.
1. Onpenenure NpeaeIbHYIO OMIMOKY JUTS K&KJ0T0 ToKa3aTens o Gopmye 8.

2. OnpenenuTe JTOBEPUTEIbHBIC HHTEPBAIBI I KOOPPUIHMCHTOB g, b 0 popmyie 9 u
3aMUIINTE MOTyYEeHHBIE TPAHUIIBI TOBEPUTEIbHBIX HHTEPBAIOB.

JlaGopaTopHnasi paGora Ne6.

Toueunvlil u unmMepPBAILHBIU NPOSHO3 NO YPAGHEHUIO TUHEUHOL pecpeccuu

Yy

Toueunsrit IIPOrHO3 3aKJIOYACTCA B MOJIYUYCHUH ITPOTHO3HOTI'O 3HAYCHUA

y ,=a+bx

, KOTopoe

OIpeaACIACTCA IYTCM ITOACTAHOBKHU B YPABHCHUC PETPCCCUN

X y.=a+b-x
COOTBETCTBYIOIIETO (TIPOTHO3HOTO) 3HAUCHUS p p p

WNHTepBanpHBIl MPOTHO3 3aKIIOYAETCS B IMOCTPOSHUW JIOBEPUTEIBHOTO WHTEpBaja
MPOTHO3a, T. €. HUXKHEH M BEPXHEU TPAHULL Vpmin, Vpmer UHTEPBANA, COJAEPIKAIIETO TOUYHYIO
BEITMYUHY JUTsI IPOTHO3HOTO 3HAYCHHUS Vp (Vpmin< Yp< Vpmax). JLOBEPUTEITHHBIN HHTEPBAJ BCETA
OMpeNeNsieTcss C 3aJaHHOM BEpPOSTHOCTBHIO (CTENEHBIO YBEPEHHOCTH), COOTBETCTBYIOIIEH
MPUHSATOMY 3HAYEHUIO YPOBHS 3HAUUMOCTH OX.

m.
I[IpeaBapUTeNbHO BHIYUCISAETCSA CTAHapTHAS OMMOKa IporLo3a  J»

2

3arem CTPOUTCA [[OBGpHTGJIbHBIfI HUHTCpBAJI IIPOrHo3a, T. €. OHIPCACIIANOTCA HUIKHAA

Vy Y,

min Y BEPXHsA max  [PAHMIIBI MHTEPBasa IPOrHo3a:

p

Y5 :jlp_Aj/p Vs, =y, +4;

min : max

3agaua

BreImomHNM MPOTHO3 0XKKJAaeMBIX 00BEMOB MPOJAXK y MPU MPOTHO3HOM 3HAYEHUU 3aTpaT
Ha pekiamy x, coctaBisitomeM 107% ot cpemHero ypoBHs. OIEHHM TOYHOCTH TPOTHO3a,
paccuuTaB OLIMOKY MPOTHO3a U €r0 JT0BEPUTEIbHBIA HHTEPBAI.

Pemrenmne.

X
1. Paccuuraiite MporHo3Hoe 3HadeHne P, a 3aTeM NPOTHO3HOE 3HAYEHHUE yp



2. PaccuuTaiiTe ommobKy nporuosa o ¢gopmyse 10.
3. ITloctpoiiTe AOBEPUTEIBHBIA HMHTEPBAJ MPOTHO3a, CAEIAWTE BBIBOABI O HAJIEKHOCTH
MPOTHO3A.
JlaGopaTopHas padora Ne7.

Pacuem xosghdpuyuenma snacmuunocmu

B »KOHOMMUYECKMX HCCIENOBAaHUAX LIUPOKOE NMPUMEHEHUE HAXOAMT TAKOM IOKa3areb,
KaK KO3(PUITUCHT TACTUIHOCTH, BRIYUCISIEMBIH TI0 (hopMyJie:

— ' X
o=f(x)=
Kos¢p¢unueHnt >macTHYHOCTH MOKa3bIBaET HAa CKOJIBKO MPOLEHTOB M3MEHUTCS pe3ysbTar
y TIpu U3MeHeHnH (akropa x Ha 1 % OT CBOEro HOMHUHAJILHOI'O 3HAYECHUSI.

Jlnia nuHeliHo# perpeccuu K03 (GUIIMEHT TaCTUYHOCTH PaBeH:

5=pX
y

3

Y 3aBUCHT OT X, TIO3TOMY PACCUUTHIBAIOT CPENHUIN KO3 PUIIMEHT 3IaCTUYHOCTH:

3=f(x)==b

<l | X
<l |

3

Cpenauit  k03hOUIMEHT 3JIACTUYHOCTH MOKa3bIBAECT, HA CKOJIKO MPOILICHTOB B
CpPEIHEM MO COBOKYIIHOCTM HW3MEHHUTCS pe3ylbTaT y OT CBOEH CpeAHell BeIUYMHBI IpU
n3MeHeHuu ¢akropa x Ha 1 % OT CBOEro CpeHeTo 3HAYCHUS.

3agaua
PaccuntaeM k03 (HUIIMEHT PTACTHYHOCTH U CPETHUIA KOA(DDHUIIMESHT SJTaCTUIHOCTH.
Pemrenmne.

1. PaccuunTaiite K03(GUIMEHT 3TACTUIHOCTU U CPeHUN KO3(DDUIIMEHT ATaCTUYHOCTH.
2. CpnenaiiTe BBIBO/IBI 00 U3MEHEHHH ) TIPU U3MEHEHUH (aKTopa X.
KonTpoabHbie Bonpoch:

1. Uto moHMMaeTCs o1 MapHOM perpeccueit?

2. Kakoil BHJ MMEET CHUCTEMa HOPMAJIBHBIX YPaBHEHMH METOJa HAaWMEHBIIMX KBaJpaTOB B
cilydae JMHEWHOH perpeccun’?

3. Ilo xakoit popmysie BEIYUCIAETCS JIMHEHHBIN K03 (DUITMEHT TapHOU KOppessauuu?

4. Kak BBIYMCIIETCA U UTO IMOKA3bIBAET UHJIEKC AETEPMUHALINN?

5. Kak npoBepsieTcsi 3HaUMMOCTh YPaBHEHHS pErpeccuu U OTAEIbHBIX K0 UIueHToB?

6. Kak cTpouTtcst qoOBEpUTEIbHBIA HHTEPBAJ IPOTHO3A B CiIydae JIUHEHHON perpeccun’?

7. Kak BBIYMCIAIOTCS M 9YTO TOKA3bIBAIOT KOOGGHUIMEHT 51aCTHYHOCTH O M  CPEeAHHM

3

KO3(DPHUIMEHT AIaCTUIHOCTH



MNOCTPOEHME MOJEJM MHOXECTBEHHOW JTUHEAHOHW PETPECCUU
JladopaTtopHas paGora Nel.
Ombop Gpaxmopos 0151 NOCMPOEHUsL MHOHCECMBEHHOU JUHEUHOU 3A8UCUMOCTIU
U OYeHKa cmeneHu KOJLIUHeapHOCMU U MYIbIMUKOLIUHEAPHOCIU Pe2peccopos

MHo:KecTBeHHAsl JIMHeHHas perpeccusi  — YpaBHCHHE CBA3UM C HECKOJIBKHMU
HC3aBHCUMBIMH TICPEMCHHBIMU:

y=b,+b x +b,x,+...+b_x +&

: &)
rae y — 3aBucuMas (0ObsACHseMas, SHJOTEHHas) — perpeccanmi; Xxi, X,  , Xu — HE3aBHUCHMBbIE
(oOBsicHSIOMMNE, DK30TCHHBIE) MEPEMEHHBIE — PErpeccopbl, € — CIy4YaiHas COCTaBJISIONIAsS
MOJIEJIH.

3aBucumocth (1) BO MHOTMX clydasx JOBOJIBHO XOPOIIO OTPAXKAET CIIOKUBIIUECS
YKOHOMHYECKHE B3aMMOCBs3H. VcxomHass nHpOpMaIus JUisl TOCTPOSHUS TAHHOW 3aBUCUMOCTH
OOBIUHO 33/1a€TCsl B BUJE HEKOTOPOI TaOIHIIBI.

Ne DaKTOPbI, IJIs KOTOPBIX MOJTY4eHbI JaHHbIE
X1 X2 X Xm y
J
1 X11 X21 X Xm V1
1 1
2 X12 X22 X Xm 2
2 2
n X1 Xom X Xm Vn
m Jjn n

CrnemyeTr ompenenuTh BCE JIM TEPEMEHHBIC CIEAyeT BKIIOYAaTh B ypaBHCHHE WIH €CTh
MNEPCMCHHBIC, KOTOPLIC CYHICCTBCHHO HC BJIMAIOT Ha BCIWUYHUHY )y WU HUX HCL[GJICCOO6pa3H0
BKiro4ath B (1). B mepBom citydae p = m, Bo BTopom p< m.

Z[J'ISI peICHUA JTOIO BOIIPOCAa YaCTO HCIIOJIb3YCTCA Ta6J'II/II_[a,

COCTaBJICHHAasA U3

K09(DPHUIIMEHTOB TTAPHON KOPPEISIAK. DIEMEHTaAMH TaKOH TaOIHIIBI SBISIOTCS KOA()(DUIIMEHTHI

MapHOM KOppessiuu s Bcex m dakTtopoB. Tabmuia uMeeT BUA:

y X1 X2 Xm
y 1 r r r
YX X, yX
X 1
! Xy rxl X, rx1 X
X 1
2 Xy rx2 X rx2 X
Xm r r 1
rxm y XnXq XX

B xiteTkax TaGmuIbl 3anMcaHbl HapHble KO3 (UIIMEHTHI KOPPEsSIUH, Hanpumep,
— MapHBIA KO3PPUIIMEHT KOPPENALUU MEXTYy TIEPEMEHHBIMU X U X;.



r r
i i X,y VX .
Koopduumenter U u  Jl | a raxxe ¥ m /' coBIAAAIOT, TaK KaK TECHOTA
CBSI3U MEX[Y IEPEMEHHBIMU V U X; TaKas ke, KaKk MKy IePEeMEHHBIMU X; U Y, aHAJIOTUYHO JJIs
X; U X;.

[TosToMy TabmuIly 3amKCHIBAIOT B YIPOIICHHOH CUMMETPHYHOU (opme (TpeyroibHas
dbopma).

y X1 X2 Xm
Y 1 r r r
X VX, yx
X1 _ 1 r r
XIXZ X1X
_ _ 1
2 rXZX
Xom _ _ _ . 1

ITo nanHBIM Takol TaONUIIBI MOYKHO MPUMEPHO OIIEHUTh, Kakue (PaKTOPHI CYIIECTBEHHO
BJIMSIOT Ha MEPEMEHHYIO V, a KaKHe — HeCYIECTBEHHO, a TAK)KE BBISBUTH 3aBUCHMOCTH MEXITY
¢bakTopamu.

Ecnmu BenmuumHa Kod(pQGUIMEHTA TApHON KOppEISIMU MEXIy V H X; Mala, TO
HenenecooOpa3Ho BKItoUYath (aktop x; B ypaBHeHue (1). Boicokoe 3HaueHue koddduimenta
MAPHON KOPPETSAIUN MEKIY X; U X;, TOKa3bIBAET UX TECHYIO KOPPEISIIUOHHYIO CBs3b. CunTaeTcs,
YTO JIBE MEPEMEHHBIC X; U X; SBHO KOJUIMHEAPHBI, T.€. HAXOIATCS MEXIy COOOH B JIMHEHHOMN

>

3aBHCHMOCTH, €CIIU rxi X 07 . Ecniu paxToph! IBHO KOJTTMHEApHBI, TO OHU TyOIUPYIOT JIpyT
Ipyra U OJMH W3 HMX PEKOMEHIYETCS WCKIIOYUTH M3 perpeccuu. llpenmoureHue mpu 3Tom
oTAaeTcs He (QakTopy, Oojiee TECHO CB3aHHOMY C PE3YJIbTaTOM, a TOMY (aKTopy, KOTOpPBIM IpH
JOCTATOYHO TECHOM CBSA3U C PE3YJIbTATOM HMMEET HAUMEHBIIYI0 TECHOTY CBSI3H C JIPYTUMU
¢dakropaMu WM BBIOMPAIOT OJUH M3 HUX B 3aBUCHUMOCTH OT HMX CMbBICIA W MHEHHUA
uccnenoBarend. HenenecooOpa3Ho BKJIOYaTh B YpPaBHEHHE OJHOBPEMEHHO IIOKa3aTelH,
MPEJCTaBISIIOIINE CYyMMY HEKOTOPbIX (DaKTOPOB WJIM HMX COCTaBHBIX 4YacTeil, a Takxke
XapaKTepHU3YIOILIMe OJUH M TOT K€ (aKTop, BHIPAKEHHBIN B PAa3IMUYHbIX €AMHUIAX W3MEPEHUs,
HanpuMep, aOCOTOTHBIX U OTHOCUTENbHBIX.

[lo BenuumHe mHapHBIX KOIPPUIMEHTOB KOPPENSALUU OOHAPYXKUBACTCS JIUIIL SBHAs
Koppemsinus  pakropoB. HamGonplime TpyIHOCTH BO3HUKAIOT TPH  MYIbMUKOLIUHEAPHOCU
¢dakropoB. [l OUEHKHM MYJIBTUKOUIMHEAPHOCTH (DAKTOPOB HCIONB3YETCS Onpedenumens

DETIR|

Mampuybl NApHvIX KOIGDUYUEHMO8 MeHcHaKmMOopHOU Kopperiyuu

L orey, o Tex

Feyw 1w F

Xy X Xy X
DET|R| =| ™" 2

rxmxl rxme 1

Uewm Ommke k 0 onmpeneuTenh MaTPUIlbl MEK(PAKTOPHOU KOPPEISIINH, TeM CHIIbHEe
MYJIBTUKOJUIMHEAPHOCTh (PAKTOPOB M HEHAJIE)KHEE PEe3yIbTaThl MHOKECTBEHHOM perpeccuu. 1
HA000POT, ueM Onmxe K 1 onpenenuTens MaTpuiibl MeX(PaKTOPHOW KOPPEISIUU, TEM MEHbBIIE
MYJIBTUKOJUIMHEAPHOCTH (DAKTOPOB.

3amaua



TpebyeTcs MOCTPOUTH CTATUCTHUYECKYIO 3aBUCHMOCTH CTOMMOCTH KBapTHpBI OT Tpex
(bakTOpoB B BHUJE MHOXXECTBEHHOU perpeccuu (Tabdmn. 1). [[ns mocTpoeHus mMoaenu, B MEPBYIO
odepeslb, HEOOXOIMMO MPOBECTH OTOOp (HaKTOPOB M OIEHUTh CTENEHb KOJITMHEAPHOCTH
perpeccopos.

Pemenne.

1. Paccuntaiite Kod(pHUIMEHTH MapHOW Koppensiuu. IlpoBepbTe NPaBUIBHOCTD
pacuetoB ¢ momoipio cratuctuyecko GpyHkiuu KOPPEJI snextponHOW TaOnMIIbI
Microsoft Excel.

2. Tlo mnomy4eHHBIM 3HAYEHUSM TMapHBIX KOI(D(UIMEHTOB KOPPEIAUH OTOepUTEe

Haubosee cymecTBeHHbIe (HaKTOphI 1y ypaBHeHU (1).

[IpoBepbTe (hakTOphl HA KOJUIMHEAPHOCTh U MYJIbTUKOJUIMHEAPHOCTb.

4. CpenaiiTe BHIBOJIBI.

[98)

Tabmuna 1.
I/ICXOI[HBIG JAHHBIC 3aa4Yn
CTOMMOCTE obuyan Hunaa paceToAnne
0o MeTpo,
No pam. KBapTWpbl, [nnowans, m? | nrowags, MUHYT
ThiC. AOM., ¥ X1 M2 x,
NEL KoM x 5
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 80 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 80 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 g2 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

JlaGopaTopHasi padora Ne2.
Oyenka napamempos ypasHeHUs MHOICECMBEHHOU pecpeccuu

JI71s OlIeHKH mapaMeTpoOB YPaBHEHUSI MHOKECTBEHHOM JIMHEMHOM perpeccuu MPUMEHSIIOT
MeTon HauMeHbIux kBajapaToB (MHK).



JUisi NUHEHHBIX YPAaBHEHWM W HEIMHEWHBIX YPAaBHEHUH, NPUBOAMMBIX K JIMHEHHBIM,
CTPOUTCS CIENyIOImAas CHCTEMa HOPMAJbHBIX YPAaBHEHHM, pENIEHHWE KOTOPOM MO3BOJISIET
MOJYYHUTh OLIEHKU MapaMeTPOB PETPECCUH, B YACTHOCTH /s ypaBHeHU (1):

Z y=nb0+blz x1+bzz x2+...+bmz X,
Z yx1=boz X1+b1z X%"'bzz Xy Xo*.. -"'bmz XmX1s
Z yxm:boz Xm+blz Xlxp+b2z X2xm+" '+bmz Xi.
A

AN .
¢ ()

O,[[HI/IM H3 MCTOJOB IUIA €€ PCILICHUSA SABJIACTCA MCTO OHpCHeHHTeHCﬁI

_ 4b, Ab, b,
bo__A ; b:_A ; b = a0
N x Sox, 3 x,
ZX1 in ZXZXl Z Xm X1
DIETD IENIN JE D D
e
rli
&
- .(, - -
EAIrAIEARA
Aalignlé
rae pa — OIPENETUTEh CHCTEMBI;
Ab, Ab,  Ab
. 1 geees m — YACTHBIC OMPCACIUTCIIN, KOTOPLIC ITOJYHYAIOTCA IIYTEM 3aMCHBI

COOTBETCTBYIOIIETO CTOJIOIA MATPHUIIBI ONIPEISITUTENSI CHCTEMBI JAHHBIMU JICBOW YaCTH CUCTEMBI.
3amaua

1. PaccuuraiiTe mapameTpbl ypaBHEHUSI MHOXXECTBEHHOM pErpeccuu ¢
IIOMOIIBIO METOAA ompeaeauTenci. s BBIYMCICHHs ONpPEAEIUTENCH UCIOIb3yHTe
cratuctudeckyto ¢yakinuo MOIIPEJI. TlpoBepbre modydeHHBIE pe3yibTaThl C
MTOMOIIBIO (DYHKITHH JIMHEWH.

2. 3anuIunTe MOJy4YeHHOE YPaBHEHHE MHOKECTBEHHOM PETPECCHH.

JlabopaTtopHas paGora Ne3.
Tlocmpoenue ypagrenus MHONCECMBEHHOU pecpeccuu 8 CAHOApPMuU308aHHOU (hopme

Ecim koo dummeHTsl MHOXECTBEHHOH perpeccMd paccMaTpuBaTh B KadecTBe
nokasaresieil BIMSAHUS (DAaKTOpPOB, TO CIEAYyEeT MUMETh B BHIY, YTO KOX(PQPHUIMEHTHl pPerpeccuu
MeXay co0oi mpsMO He CpaBHUMBI. VX 4HCIIEHHbIE 3HAUCHHS 3aBUCAT OT BHIOPAHHBIX €AMHHIL
u3MepeHust Kaxnaoro (akropa. UTtoObl K0I(OHUIMEHTH pErpeccud CTaIW CPaBHUMBI, WX
OPUBOAAT K CTaHIApTH3MPOBAaHHOMY MaciuTaly. [ 3Toro Bce NepeMEeHHBIC BBIPAXKAIOT B
0e3pa3MepHBIX, TaK Ha3bIBAEMBIX CTAHIAPTH3MPOBAHHBIX EAWHUIIAX W3MEPEHUS NPU MOMOIIU
CIEAYIOIIUX COOTHOIIECHHU:

-yl
y O"y b) Xi Gxi



1) 0)
IpI(S y 5 Xj — COOTBCTCTBCHHO CpGILHI/Ie KBaI[paTI/IqHI)Ie OTKJIOHCHU.

CBoOOaHBIN ujeH by B CTaHJApPTU30BAaHHOM YpPaBHEHHUH MHO)KECTBEHHOH perpeccuu
OTCYTCTBYET, T.€. ypaBHeHHE (1) MOXKHO 3anucaTh B BUJE:

tyzﬁltxl+B2tx2+"'+:Bmtxm+€ (2)

Bce NEPpCMCHHBIC YpPAaBHCHHUA BbIPAKCHBI B CPABHUMBIX CAWMHHUIAX U3MCPCHUA.

Koo dummentsr 'B 1’ﬁ 2""’B m Ha3bIBalOTCS  Kod((UIIMEeHTaMu  perpeccuu B
CTaHIapTU30BaHHOM Maciitale. [[st ux onmpeneneHns MOKHO MepenTu oT Ko uunueHToB b; k
B j (J - 1’ m) U 00paTHO OCyUIeCTBIsAETCA 10 (hopMyie:
b.o
X.
—_ J J

p=——
J Gy

Koaddurmentsl perpeccun (2) Mokas3bIBAOT BIUSHHUS U3MEHEHUS KaXKIOHW MEepeMEHHON
Ha u3MeHeHne (akropa y. Bece k03 GHUIHEHTHI BRIPAKEHBI B CPABHUMBIX SIMHUIIAX H3MEPEHHUSL.
Yem Gosblie | p i
pe3yJIbTaTUBHBIN.

, TEM CHIIBHCC BJIUACT COOTBeTCTBYIOIJ_II/Iﬁ (l)aKTOpHBIﬁ IIOKa3aTcCJib Ha

Takum oOpa3oM, cpaBHHMBas MeEXIy cOOOH CTaHAApTH30BaHHbIE KOA((OUIINEHTHI
perpeccuu MOXKHO PaHXXHpPOBaTh (PaKTOphl MO CHJIE MX BO3JCHCTBUS Ha pe3ynbTar. B stom
OCHOBHOE JIOCTOMHCTBO CTaHJApPTU30BAaHHBIX KOI()(PUIIMEHTOB perpeccud B OTIMYHE OT
K03((PUIIMEHTOB «YUCTOI» PEerpeccuu, KOTOpble HECPAaBHUMBI MEXTy COOOiA.

Ha npaxTrke 4yacTo HUCHOB3YIOT YPaBHEHNE PErPECCHH B CTAaHAaPTU30BAaHHOM MacIuTade
B BUJIE:

y:ﬁ1X1+ﬁ2X2+'“+ﬁmxm+€

Kak Obuto moOKa3aHO BbIIIE, paHXHpPOBaHUWE (PAKTOPOB, YYACTBYIOIIUX  BO
MHOXXECTBEHHOM JIMHEHHOW perpeccuu, MOXET OBITh MPOBEICHO Yepe3 CTaHIapTH30BaHHBIC
koo ummentsr perpeccun ([-kodpPuUIEEHTHI). DTa Ke Iellb MOXKET OBITh JTOCTUTHYTa C
MOMOIMIbIO YAaCTHBIX KOX(PQUIIMEHTOB KOppeIsuuu — s JUHEWHbIX cBsizedl. Kpome Toro,
YAaCTHBIE TMOKA3aTelH KOPPENSIMUA IIMPOKO HCHOIB3YIOTCS TPU PEIIeHUU MpodiIeMbl oTOopa
(haKkTOpOB: 11EIeCO00Pa3HOCTh BKJIIOYCHHSI TOTO WM WHOTO (haKTopa B MOJETH JOKA3bIBACTCS
BEJIMYMHOW MMOKA3aTeIsl YaCTHOW KOPPEISILIUH.

YacTtHple K0(GGUIMEHTH (WM WHACKCHI) KOPPEISINH XapaKTepU3yIOT TECHOTY CBS3H
MEXIY pe3yJbTaTOM M COOTBETCTBYIOIIUM (aKTOpPOM IIpU YCTPAHEHUU BIUSHUS JPYTHX
(bakTOpoB, BKIIOYEHHBIX B YypaBHeHHE perpeccud. llokazaTenum 4YacTHOW KOppeNsIuu
NPEACTaBIAIOT COOOH OTHOILIEHHWE COKpAIICHHs OCTaTOYHON AMCIEpCHH, MPOM3OLIEIIEro B
pe3ynbTaTe JONOJTHUTEIBHOTO BKIIIOYEHHUS B aHAIN3 HOBOTO (DakTopa, K OCTaTOYHOM TUCTIEPCHH,
MMEBILIEH MECTO JI0 BBEIEHUS B MOJIEJIb HOBOTO (hakTopa.

Koa¢punuent yacTHON Koppemsaiuy, U3MEpSIONIMNA BIUsSHUE HA Y GaKTopa X; IpU
HEU3MEHHOM YpOBHE JIpYruX (PaKTOpoB, MOXKHO ONPEAETUTH 110 hopMyJIe:



r =41—
YX KX X Xj 1 Xjgeen Xy 1_R2
VX Xopo Xo (X X
1% X1
R
yXl...X‘...X

J7m — MHOXECTBEHHBIM KO3((PUIMEHT JIeTepMHUHALMU BCErO KOMIUIEKCA M
2

P Xy o X Xy Xy

rac

(akTOpOB C Pe3yNIbTATOM; — MOKa3aTelNb JeTepMUHAINH, HO 0€3 BBEACHUS

B MOJIeNb (pakTopa X;.

Cpennue k0d((PUIMEHTHI AMACTUYHOCTH MJIs JIMHEWHONW MHOXECTBEHHOH perpeccuu
PacCUUTHIBAIOTCS 110 popMyIIe:

_ X,
5, =b]
j Y
1 MTOKAa3bIBAIOT, HA CKOJIbKO NPOLUCHTOB B CPCAHCM MO COBOKYITHOCTU U3MCHHUTCA PE3YJIbTAT ) OT

CBOEH BeNWYMHBI IpU HM3MeHeHuu ¢akropa x Ha 1 % OT cBOero 3Ha4eHUs NMPU HEU3MEHHBIX
3HAYCHUSX JAPYTUX (PaKTOPOB.

3amaua

1. PaccumtaiiTe = cTaHAapTU30BaHHbIE  KOO(PQPUIIMEHTHl  pPErpeccuu.  3aluiIuTe
MOJY4YEHHOE ypaBHEHHE B CTaHJapTU30BaHHOM MaciuTade Buja (2).
2. IlpopamxupyiiTe CTaHIapTU30BaHHBIE KOI(PPUIMEHTHI PErpeccuy IO CHIE HX
BO3CHCTBYSI HAa PE3YJIbTaT.
3. Paccuutaiite cpennue K03(pGULIHEHTHI MACTUYHOCTH.
JlaGopaTopHnasi paGora Ne4.

Cocmasnenue yacmHulx ypasHeHuii pecpeccuu

Ha ocHoBe iMHENHOr0 ypaBHEHHUS] MHOKECTBEHHON perpeccuu (1) MoryT ObITh HalIE€HBI
YacTHBIE YpPaBHEHUS PETPecCUH, T.6. YPABHEHUS PErpeccCHH, KOTOpbIE  CBSI3BIBAIOT
pe3yIbTaTUBHBINA TMPH3HAK C COOTBETCTBYIOIIMMH (DaKTOpaMH X; TPU 3aKPEIUICHUH JPYTHUX,
YUUTBIBAEMBIX BO MHOXXECTBEHHOM perpeccuu, (akTopoB Ha cCpeaHeM YpoBHe. YacTHble
YPaBHEHHUS PETPECCUU UMEIOT CIIEIYIOIIMNA BUI:

Ytttk = b,+b,x,+b,X,+b, X, +...+b_X_+¢;
KXy et by+b X, +b,x,+b; X, +...+b X +¢;
Xm,XPXz’”_.,Xm_lzb0+b1>‘<1+b222+. ..+b_ X +..+b x +¢;

[Tpu mojcTaHOBKE B 3TH ypaBHEHHUSI CPEJHUX 3HAYEHUN COOTBETCTBYIOIIUX (PAKTOPOB OHU
IIPUHUMAIOT BUJ| IAPHBIX YPAaBHEHUH JINHEHHOW PETPECCUM, T. €. UMEEM:



Yy & xm:B1+b1X1;

X5 Xg s,
A
=B,+b,Xx,;
)/X2’X1’X3’“"’ . 2 27727
e e e a e
A
=B +b_x .
XppX pXgoeeens X M

IpI(S
B,= b0+ b2x2+b3x3+. ..+bmxm;
B,=b,+b X, +b X, +...4b X

O R R R R )

B =b+b Xx.+b X, +....4b X .,
m 0 7171 7272 m-1"m-1’

B ornuume oT mapHOW perpeccuy, YacTHBIE YPaBHEHHS PErpecCud XapaKTepU3YIOT
M30JIMPOBaHHOE BIIMSAHHE (aKTopa HaA pe3yapTar, MO0 apyrue (akTOphl 3aKperuieHbl Ha
HEM3MEHHOM ypoBHE. OQQeKTbl BIMUAHUS APYruxX (HaKTOpOB TPHUCOCAMHEHBI B HUX K
CBOOOZHOMY WICHY ypaBHEHHS MHOKECTBEHHOW PErpeccHd. ITO MO3BOJSIET HA OCHOBE YaCTHBIX

YPaBHEHUU PETPECCUU OIIPENEIATh YaCTHbIE KO3 ((PUIMEHTHI 3 1aCTUYHOCTH:

X;
3 =b ,

yo I
l .yxi3X1:X23“-;Xj—1,xj+1,...,Xm

rae by — ko dumenTsl perpeccun i (paxkropa x; B ypaBHEHHH MHOXKECTBEHHOW perpeccuu;

A
yX-, X]., Xz, . ..,Xj_].’xj‘l'].’ . oo,Xm
J — 3HAUYEHHUE PE3YyIbTaTUBHOTO (pakTopa, MOIydeHHOE
U3 YaCTHOTO YpaBHEHUS pEerpeccuu npu JaHHOM 3HAaUYeHUU (akTopa X;.

3agaua

1. CocraBbTe YyaCTHbBIE YPaBHEHUS PErPECCUN.
2. Ompenenure 4YacTHble KOA(MOUIMEHTHI 3JACTUYHOCTH W TMPOPAHKUPYUTE
(akTOpBI 1O CUJIe UX BO3ACUCTBUS HA PE3yJIbTaT.
JlaGopaTopHasi padora NeS.

Ob;eHKa HaoexcHocmu pesyiobmanios MHOHCECMBEHHOUL peecpeccuu u Koppeayuu

IIpakTHuyeckass 3HAYMMOCTb YPaBHEHUsS MHOXXECTBEHHOM PErpecCUU OLICHUBACTCSA C
MOMOIIbIO TIOKa3aTeiasi MHOXECTBEHHOM KOppeslMM M €ro Kpajapara — Kod(pguuueHTa
JETCPMUHALUY.

Iloka3zaTenp  MHOXKECTBEHHOW  KOPpPEISLMU  XapaKTEpU3yeT  TECHOTY  CBS3H
paccMaTpuBaeMoro Habopa ()aKTOPOB € MCCIELYEMbIM IPHU3HAKOM, WM, HWHAue, OLEHHBAET
TECHOTY COBMECTHOT'O BIHUSHHA (JaKTOPOB Ha pe3yJIbTar.



HesaBucumo oT (Gopmbl CBSI3M TOKa3aTelh MHOKECTBEHHOW KOPPENSIUUA MOXKET OBITh
HaiJIeH KaK MHIEKC MHOKECTBEHHOW KOPPEIISIIIUN:

2 2
0
rae Y — obmas mucnepcus pe3ylbTaTUBHOTO MPHU3HAKA; ocm - — gcraroyHasi AUCIEPCUS
A 2
) Z(y_.yxl,xz,...,x )
A G — m
Y=f{x1, X050, %,) ocm n

U1l ypaBHEHUS ,

[Ipu nuHelHOW 3aBUCUMOCTH MPHU3HAKOB (OpMyNa MHAEKCAa KOPPEISIUH MOXKET OBITh
TaKXKe MPEJCTaBICHA CIEIYOIIUM BbIPAKEHUEM:

m
j;ﬁxfry"j’
'Bx ryx].

rae j —  CTaHAapTH30BaHHbIE KO3()(UIMEHTHI perpeccuu;
KO (HUIIUEHTHI KOPPEISIIUHU PE3YIIbTaTa C KaXKIIM (aKTOPOM.

— IIapHbIE

dopMyila MHIEKCA MHOXKECTBEHHOM KOppEALUU Ul JIMHEWHON pEerpeccuu IoJy4duia
Ha3BaHUE JMHEHMHOro Ko3¢g¢uuueHTa MHOKECTBEHHON KOPPeJIsMHU, UITH, YTO TO XKE CaMOe,
COBOKYITHOI0 KO3((PpuuuenTa Koppeasuuu.

WNnpnexec MHOXeCTBEHHOH Koppensauuu uzmensercs ot 0 1o 1. Uem Gimke ero 3HayeHue K
1, TeM TecHee CBs3b PE3yJbTaTMBHOIO MpH3HAKa CO BCEM HAOOPOM HCCIEIyeMBIX (aKTOPOB.
Bennunna nHAeKca MHOKECTBEHHON KOPPENSIUK OOJbIIE MM paBHA MaKCHMAJIbHOTO ITapHOTO
UHJECKCA KOPPEISLIN:

R >R (max)? jzl,m.

VXXX

[Ipu npaBuIbHOM BKJIIOUEHHH (PAKTOPOB B PErpECCHOHHBIN aHAINW3 BEJIMYMHA MHICKCA
MHO>KECTBEHHOU KOppEe UK OyleT CYIIeCTBEHHO OTIMYAThCS OT MHIEKCa KOPPENSLUUA TapHOi
3aBHCHUMOCTH.

Kos¢ppunuent (nHaEeKC) MHOXKECTBEHHON JIETEPMHUHAIIMN PACCUUTHIBACTCS KaK KBajpar
MHJECKCAa MHOKECTBEHHOM KOPPEIIALNHN:

2
Ryxlx2 v X

CkoppekTupoBaHHbI Ko UIIMEHT (MHIEKC) MHOXKECTBEHHOM  JCTepMHUHAIINH
COJICPKUT MOMPABKY Ha YHUCJIO CTEMEHEH CBOOOIBI U pacCUUTHIBAETCA MO (popmyIie:

}?:1_(1_}32).&
n—m—1



TJIe 77 — YUCIIO HAOMIOICHUIA; M — YUCIIO (PaKTOPOB.

3HAUMMOCTh YPaBHEHUSI MHOKECTBEHHOM PErpeccuu B IIEJIOM OIEHUBAETCS C IMOMOIIBIO
F-xputepus ®@uiepa:

_ R’ n—m—1
¢akm. 1—R2 m

F

F a6, onipenensiercst npu 3aganHom o (0,05; 0,01) u crenensix cBobonst kI = m, k2 = n —
m — 1, (m — 4uciao mapaMeTpoB NpH (AKTOPHBIX MMEPEMEHHBIX B YPaBHEHUH MHOXKECTBEHHOM
perpeccum).

YacTHblll F-KpUTEPU OLIEHUBAET CTATUCTUYECKYIO 3HAYMMOCTH IPHUCYTCTBHS KaXKJIOTIO
u3 (akTopoB B ypaBHeHMU. B oOiiem Buze, s GakTopoB YACTHBIM F-KpUTEPHUl onpeaenuTcs
KaK:

2 2
R —R
XXX yxj,...,xj_l,xj+1,...,xmZ) n—-m-—1
yacm xj 1_R2 1
YXpsoen X Xy,

Fonae 151 vacTHOTO F-KpUTEpUs OmnpenenseTcs mpu 3aJJaHHOM O M CTeHeHsX cBoOobl k1 = 1, k2
=n—m-—1.

OneHka 3HAYUMOCTH KOI(PGHUIIMEHTOB YHCTOM PpErpeccuu C IOMOIIBIO f-KPUTEPHS
Ctbro/IeHTa CBOAUTCS K BHIYMCIICHUIO 3HAYCHHUS:

b. o

— J —

tcbaKm._ m _\/ij’
b

re mp —CpemHss KBajapaThyHas ommubOka koddduiumenta perpeccun b, oHa MOXKET OBITh
orpejesieHa 1o cienyomei popmyie:

. 2
_Gy(’\/l_Ryxlxz...x 1

m o

m

b~ \/ > J
i 11— n—-m—1
OJX . () 1 RX X X
j j71 m ,
R2
X, XA .o X o
— MHO>XECTBCHHBIM KOD UIIUCHT OCTCPMUHAIIMM BCECrO KOMIIJICKCA m
YX Xy X P
R2
X.X,...X
aKTOpOB C C3YyJIbTaTOM, — KO3 HUIUCHT ACTCPMHUHAIIUU dJIs1 3aBUCHUMOCTHU
p pesy. JTrm p

(dakrTopa x; co BCeMH JIpyruMH (paKTOpaMu ypaBHEHUS MHOKECTBEHHOU PETPECCHH.
tmacn OTIPEICIISIETCS TIPH 3JJAHHOM O M CTETIEHU CBOOOIBI kK = n—m - 1.

3amaua



1. PaccuuTaiite nuHeHHOro Kod(pQHUIMEHTa MHOXXECTBEHHOH KOppeNsuu U cienaiite
BBIBOJI O TECHOTE CBSI3U PE3YJbTaTUBHOTO MPHU3HAKA CO BCEM HaOOPOM HCCIIETyEMBIX
(baxTopoB.

2. Paccunraiite K09()pPUIIMEHT MHOKECTBEHHOW IETEPMHUHAIIMU M CIIETaiTe BBIBOI 00
OLIEHKE Ka4eCTBa NOCTPOEHHONW MOJIEIH.

3. Paccuuraiite Fpum U CPAaBHUTE MOTYUYCHHOE 3HAYEHUE CO 3HAUYEHHEM, PACCUNTAHHBIM
¢ momompio (ynkumn JIMHEWH. Ompenenute Fi, TPH 3aJaHHOM YPOBHE
3HauuMocTu O = 0,05. CpaBHUTE NOJyYEHHbIC 3HAYCHUS Flusr U Fpum, CHCHANTE
BBIBOJI O CYLIECTBEHHOCTH CBSA3H.

4. Onpenenure lgpum U tasy IPU 33JaHHOM ypoBHE 3HauuMoctu O = 0,05 CpaBuute
MOJlyYE€HHBbIE 3HAUEHUSI M CJAeNaiiTe BBIBOJ O CTATUCTUYECKOH 3HAYMMOCTHU
[1apaMeTPOB PErPECCUMU.

KoHTpoJibHbIE BONIPOCHI:

1. Yto noHMMaeTcs o1 TMHEWHOM MHOKECTBEHHOU perpeccueii?

2. Kakue 3a1aum pemaroTcs py MOCTPOCHUN YPABHEHHS peTrpeccuu’?

3. Kakue TpeGoBaHus NpeabaBIsioTCs K (pakTopaM, BKIIIOYaeMbIM B YpaBHEHUE perpeccuun’?

4. YTo moHUMAETCs MO/1 KOJUTMHEAPHOCTHIO U MYJIbTUKOJUTMHEAPHOCTHIO (haKTOPOB?

5. Kak nmpoBepseTcst HaIMune KOJUTMHEAPHOCTH U MYJIbTUKOJIMHEAPHOCTH?

6. Kakoil BUJ HMMeEET cUCTeMa HOPMAJbHBIX YPAaBHEHHH METO/la HAaUMEHBIIMX KBaJpaToOB B
ciydae JIMHEHHOU perpeccun’?

7. Io kako#t popmyIie BEIYUCISACTCS HHIEKC MHOXKECTBEHHON KOPPETISAIIH?

8. Kak BBIUHCHAIOTCS MHJIEKC MHOXXECTBEHHOM JETEpPMUHALIMU U CKOPPEKTUPOBAHHBIM HMHJIEKC
MHO)XECTBEHHOM JieTepMUHalun?

9. Yto o3HauaeT HU3KOE 3HaYeHHE KOd(puIMeHTa (MHIeKca) MHOKECTBEHHON KOPPESIu?

10. Kak mpoBepsieTcsi 3HAUUMOCTh YPABHEHUS PETPECCUH B OT/ICIBHBIX KO3(PPHUITHCHTOB?

11. Kak cTposiTca YacTHbIE YpaBHEHUS PErpeccun’?

12. Kak BBIYUCIISIOTCS CPEHIE YaCTHBIE KOA()(DUIIMEHTHI AITACTUIHOCTH ?

13. Uto Takoe cTaHIapTU3UPOBAHHBIE IEPEMEHHBIE?

14. Kaxkoli BuJ MMeeT ypaBHEHUE JINHEHHOW pErpeccuu B CTaHJapTU3UPOBAaHHOM MaciuTade?

15. YUto moHNMaeTcs o4 FOMOCKEIACTUIHOCTRIO?

16. Kak npoBepsieTcs runoTe3a 0 TOMOCKEIaCTUYHOCTH Psifia OCTATKOB?

MNOCTPOEHUE PETPECCHOHHBIX MOJEJIEN C ®PUKTUBHBIMHA
NEPEMEHHBIMHA

B perpeccnoHHBIX MOJIENAX B Ka4eCTBE OOBSICHSIOIMIMX MEPEMEHHBIX YacCTO MPUXOIUTCS
WCIIOJIb30BaTh HE TOJBKO KOJMYECTBEHHBIE (ONpeAesisieMble YMCICHHO), HO UM KauyeCTBEHHBIC
nepemMeHHble. Hampumep, cmpoc Ha Kakoe-TuOO 0Oyiaro  MOXKET ONpEAeNsATbCs — Kak
KOJIMYECTBCHHBIMU TI€PEMEHHBIMU (II€Ha JaHHOTrO Ojlara), Tak M KauyeCTBEHHBIMU (BKYCHI
noTpeduTeneit). KauecTBeHHBIE TTOKa3aTEIM B YMCICHHOM BHJIC PEJCTaBUTh HENb3s. Bo3HUKaeT
npo0semMa OTpakeHHs B MOJIEH BIMSIHUS TAKUX MEPEMEHHBIX Ha UCCIIEAYEMYIO BETUUNHY.

OOBIYHO B MOJIENSX BIMSHUE KAUYECTBEHHOTO (PaKkTOpa BBIPAXKAETCS B BHJIC (PUKTUBHOU
(MCKyCCTBEHHOM) TIEPEeMEHHOM, KOTOopas OTpakaeT JBa MPOTHUBOIOJIOKHBIX COCTOSIHUS
KauyeCTBEHHOTO ¢akropa. B a3ToM ciyuae ¢uKTHBHAs TEpEeMEHHAs MOXET BbIpaXaTbCsl B
JTBOMYHOU (popme:

O. dhakTOop HEe e acrByeT;
1., dbakTOp gedFAcTrBeyeT .
<
<
ID>=—= 7.1 . <

A

[lepemennas D Ha3wiBaeTCs @hukmusHou (UCKYCCMBEHHOU, O0B0UYHOU) NepPeMeHHOU
(unouxamopom).



Perpeccuonnbie  Momenw, coiep)Kallde UMb  Ka4eCTBEHHBIE  OOBSICHSIOIINE
MepeMEHHBIE, Ha3bIBAIOTCA Modenamu oucnepcuonnozo anaruza (ANOVA-monensimn).
Hanpumep, mycth Y — HauanbpHas 3apaboTHAas TUIaTa.

O, ec/IH1 rnIpeTeHJeHdT He MIMeeT BeICclliero O6paBOBaHI/IH;
1, ec/iH1 1rIpeTerJjeHdT MIMeeT BhICcliiee O6pa30BaHI/Ie -
<
<
D =221 44
Z
<

Torna 3aBUCUMOCTb MOYKHO BBIPa3UTh MOJAEIIbIO MTAPHOW PErPECCUH:
Y=p,+yD+e¢

OueBuHO,

M(Y|D=0)=pB,+y-0=P;
M(Y|D=1)=B,+y-1=B,+y.

Kos¢ppunment p 0 ompenenser CpPEIHIOK HAYAIbHYIO 3apabOTHYIO IUIaTy MpU

OTCYTCTBHHU BbIciIero obOpasoBanus. Koaddumment V  ykasbiBaeT, Ha Kakyl BEIHYUHY
OTJIMYAIOTCS CPEAHNE HAYaIbHbIC 3apa0O0THBIC IUIATHl IPU HAJMYUH U TIPH OTCYTCTBHH BBICIIETO

oOpaszoBanusi y MpeTeHaeHTa. [IpoBepsisi CTATUYECKYO 3HAYMMOCTh kod(pduumenta V ¢

Y
MIOMOIIBIO {-CTATUCTHKHU, MO0 3HAYUMOCTh KOX(PPHUIMEHTa JeTepMUHAINH K owm P
CTaTUCTUKH, MOXXHO OTNPEACIHNTh, BIMSACT WIM HET HAJIW4YHe BBICHIETO OOpa30BaHMs Ha
HavyaJIbHYIO 3apaboTHYIO IJIaTy.

Mopenn, B KOTOPHIX OOBSICHSIONINE TIEPEMEHHBIE HOCST KaK KOJNMYECTBEHHBIH, TaK U
KaueCTBEHHBIM XapakTep, Ha3bIBalOTCA Moldenamu kogapuayuonnozo ananruza (ANCOVA-
MOJICTISIMH).

CymiecTByeT HECKOJIBKO Pa3HOBUIHOCTEN MoJiee KOBapHallMOHHOTO aHAN3a.

1. Moaesn KOBAapHMAIIMOHHOIO0 AHAJIM3Aa NMPH HAJTUYUM Y (PMKTHBHOW IepeMEeHHOM
ABYX aJIbTEPHATHUB.

PaccmoTpuMm mpocTeinyro Mozienb ¢ OAHOW KOJIMYECTBEHHOM M OJHOM KaueCTBEHHOM
NEPEMEHHBIMH, UMEIOIIYIO J1BA aJIbTEPHATUBHBIX COCTOSHUS:

Y=p,+pB x+yD+e

[Tycts, Hanipumep, Y — 3apaboTHas 1u1aTa COTpyAHUKA GUPMBI, X — CTaXX COTPYIHHKA, D —
I10JI COTPYIHUKA, T.€.

O, ecCc/7IM COTPYAHHMUK >KEeHILLIHHAa 3
1, eCc/THM COTPY/HHMK-MY>XK4YHHAa .
<
Z.

ID> =27 172,724
<
<

Torma oxumaemoe 3HaveHHE 3apabOTHOM IUIATHI COTPYJHUKOB IMPH X TOJAX TPYIOBOTO
cTaxa Oyner:

M(Y|x, D=0)=By+B, x;
M(Y|x, D=1)=B+B, x+y=(B,+y)+B, x.

3apaboTHas miaTa B JaHHOM Cllydyae SBISeTCS JIMHEHHON (PYHKIUEH OT cTaka paboThI.

IIpu  cocraBmeHun  Moaened ¢  (QUKTUBHBIMH  TNEPEMEHHBIMH  HEOOXOIMMO
PYKOBOJICTBOBATbCS CIEIYIOIUM HPAGUIOM MOOEIUPOBAHUA: €CIIN KAueCTBEHHAsl MepeMeHHast
UMeEeT k albTepHATUBHBIX 3HAYEHUN, TO IPU MOJECIUPOBAHUU HcTIONb3yeTcs (kK — 1) GUKTUBHBIX
nepeMeHHbIX. Takum o00pa3oM, ecli IepeMeHHas HMeeT JBa aJbTepHAaTUBHBIX 3HAYECHUS
(Harpumep, MOd), TO B MOJIENIb MO>KHO BBECTH TOJIKO OZIHY (PUKTHUBHYIO IEPEMEHHYIO.



Ecnu He cienoBarhk JaHHOMY TIPaBHITY, TO MPU MOJISIMPOBAHUM UCCIIEIOBATENb TOMATACT
B CUTYAIIMIO COBEPIICHHOW MYJIbTUKOJUTHHEAPHOCTH HITH TaK HAa3bIBAEMYIO JI08VUIKY PUKMUBHOU
nepemMeHHO.

3HaueHHE KAueCTBEHHOW MEPEMEHHOM, /Il KOToporo npuHumaercss D = 0, Ha3bIBacTCs
0a306biM WIN cpaeHumenvHbiM. BplOOp 0a30BOro 3HauyeHUs OOBIYHO MAMKTYETCS LENsMU
UCCIIEIOBaHMUSA, HO MOXKET OBITh M TPOU3BOJILHBIM.

Koapdumment 14 B MOJEIM WHOTJA  HAa3bIBaCTCS  Oud@epeHyuanbHvim
K02 huyuenmom c60600H020 uneHa, TaK KaK OH TOKA3bIBAET, HA KAKYH0 BEIUYHMHY OTINYACTCS
CBOOOIHBIM YJIEH MOJENHM TNpH 3HAUYCHHH (PUKTUBHOW TEPEMEHHOW, paBHOM EAWHUIIE, OT
CcBOOOJIHOTO YJIeHA MOJIENIY TTpU 6a30BOM 3HAaYeHUHU (PUKTUBHOM MEpEMEHHOM.

2. Moaenu KOBAPpMAIMOHHOIO0 AHAJIM3a MNPH HAJIMYMH Y Ka4eCTBEHHBIX
nepeMeHHbIX 0oJiee IBYX aJIbTEPHATHUB.

Paccmotpum Mognenb ¢ AByMS OOBSCHSIIOIIMMU TEPEMEHHBIMH, OJHa U3 KOTOPBIX
KOIIMYCCTBCHHAsA, a Jpyrasd — KadCCTBCHHasd. HqueM Ka4CCTBCHHAaA NCPEMCHHAsA HUMCCT TPU
anbpTepHaTUBBL. Hampumep, pacxoasl Ha cofep:kaHue pebeHKa MOTYT ObITh CBSI3aHBI C T0XOJaMH
JIOMOXO3CTBA M BO3PACTOM pPEOCHKA: JIONIKOIBHBIN, MJIAIIINN I[IKOJIBHBIA W CTapIIui
IIKONBbHBIN. Tak Kak KauyecTBEHHas MEpPeMEHHas WMEeT TPU albTepHATHUBBI, TO MO OOILIEMY
IMpaBuily MOACIUPOBAHHUA HCO6XO}II/IMO HUCIIOJIB30BaTh [BE€ (1)I/IKTI/IBHI)IG NEPEMECHHEIC. Taxum
00pa3oM, MOJIENIb MOKET OBITH MPE/ICTABICHA B BUJIE:

Y=p,+pB, x+y, D +y,D,+¢

b

roe Y — pacxoabl, X — JOXOAbI JIOMOXO3SIHCTB.

O, ec/7iH1 JOIIIKOJIEBLEIEIK
1, B ITPOTHBOIITOJIO>KKHHOM CJjiydae o

<
<

= (& &4
Z
<

O, eCcC/TH AJOIINIKOJIBHHK HJIH MJ'Ia,E[I_LII/II‘;'I ITMIITKOJIBHHK
1, B ITPOTHBOIIOJIO>X)XHOM CcJjiy4dae .
<
<
D,= (& &
Z
<

OO6pa3zyroTcs cleayrolue 3aBUCUMOCTH:

1. Cpegnuii pacxoj Ha JOLIKOJIbHUKA:

M(Y|D,=0, D,=0)=By+B, x.

(D
2. Cpennuii pacxof Ha MJIAJIIIETO HIKOJIbHUKA:
M(Y|D,=1, D,=0)=(By+y,)+B, x. @)
3. Cpeanuii pacxoj Ha CTapIIEro MIKOJbHUKA:
M(Y|D,=1, D,=1)=(By+y,+y,)+B, x. 3)
3neck v, Y. — nauddepeHnuasbHbie CBOOOJHBIE WIEHB. ba30BBIM 3HAYeHHEM

Ka4eCTBEHHON TIepEeMEHHOM SBIIETCA 3HAYeHHE <JIOMIKOIBbHUK». llocrme BbuncieHus
k03¢ ¢unrenToB ypaBHeHui perpeccun (1) — (3) ompenensercss cratucTudeckas 3HAYMMOCTb
K03()PUIIMEHTOB Y 1 Y, HA OCHOBE OOBIYHOM f-CTaTUCTHKHU.



Eciu KOE)(p(I)I/II_II/ICHTBI Y1 A Y2 OKa3bIBAKOTCA CTATUCTHYCCKU HE3HAUYMMBIMHU, TO MOXHO
CACIaThb BBIBOM, YTO BO3pacCT pe6eHI<a HC OKa3bIBACT BJIMAHUSA HA paCXOobl IO €TI0 COACPKAHUIO.

3. Perpeccusi ¢ 01HOM KOJIHMYECTBEHHON U IBYMSI Ka4eCTBEHHbIMHU NepeMEeHHbIMU.

Texanka (DUKTHBHBIX TEPEMEHHBIX MOXET OBITh PACHpPOCTPAHEHA Ha MPOU3BOJIHHOE
YHCIO0 KaueCTBEHHBIX (akTopoB. PaccmoTpum cuTyanuio ¢ JABYMS KayeCTBEHHBIMHU
NEPCMCHHBIMHU.

[Tycte Y —3apaboTHas mjara COTPYIHHMKOB (HUPMBI, X — CTaX paboThl, D — Haimuuue
BbICIIIET0 00pa3oBaHusl, D> — IOJI COTPYIHHKA:

O, ec/1Md COTPY/AHUMUK >KEeHILILIHHA
a1

> €ECJTITH COTPYVYV/AIHIHK- MY >2>KYdEHHa .
<

D, =414 &4
<
<

O, eCcJTH HeT BEBEICIIiTero O6pa30BaHI/IH;
1, B ITPOTHBOIITOJIO>KHOM C/jiydae .
Z.
<
D,=2d.1a 4.4
Z

Zs

Takum 00pazom, NOTYIHUM CIIEAYIOIIYIO MOJIENb:
Y:ﬁ0+ ﬁ1x+y1 D1+y2D2+e
N3 3T0i MOZIENTM BBIBOJSATCS CIEAYIONIME PETPECCUOHHBIE MOJCIIN:

1. Cpennsist 3apriiara *KeHIIUHBI 0€3 BBICIIEr0 00pa30BaHMUSA:
M(Y|D,=0, D,=0)=By+p, x.

2. CpenHsist 3aprijiaTa KEHIIUHBI ¢ BHICIIUM 00pa30BaHUEM:
M(Y|D,=0, D,=1)=(By+y,)+B, x.

3. CpenHss 3apruiata y My>K4iHBI 0€3 BBICIIIETO 00pa30BaHMUS:
M(Y|D,=1, D,=0)=(By+y,)+B,x.

4. Cpenssisi 3apIiaTa My>KYHHBI C BBICIITHM 00pa30BaHUEM:
M(Y|D,=1, Dzzl):(B0+Y1+Y2)+:B1X-

O4eBUIHO, YTO BCE PETrPECCUU OTINYAIOTCS TOJIBKO CBOOOMHBIMU uieHaMu. JlanbHeee
OIpeaesieHNe CTaTUCTUYECKOH 3HAauMMOCTH KO3(D(PUIIMEHTOB Yy, M 7Y, MO3BONSET yOemUTHCA,
BIIUSIIOT JTU 00pa30BaHUE U TOJI COTPYIHUKA HA €ro 3apabOTHYIO IIIATY.

3agaua 1

Hccnenyercss 3aBUCUMOCTh MEXKIY 3apaboTHOM Iuiatoir pabouero 3a mecsn y ($), x -
BO3pacToM pabouero (JieT) u PUKTUBHON niepeMeHHoM D — 1o pabodero.



Ne n/m |3apaGoTHan Bozpacr Moa,
nJaaTa 3a pabo4ero.x MK
mecau y (%) |(mxer)

1 300 29 i
2 400 40 M
3 300 30 i
4 320 32 A
5 200 23 M
0 350 45 M
7 350 38 A
8 400 40 M
9 380 50 M
10 400 47 M
11 400 47 A
12 250 25 M
13 350 30 M
14 200 25 M
15 400 48 i
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 i
20 260 29 M

Y=b +b x+yD y y
1. HeobXoauMo MOCTPOUTH MOJIENH 0" "1 ¢ (PMKTHBHOM MepeMeHHoi D,
KOTOpast MPUHUMAET J[Ba 3HAYEHUsL: 1 - eciM 1o pabodero My»cKkoid; 0 - eCIIi oI )KEHCKUH.
2. IlpoBepHTh CTATUCTUUECKYIO 3HAYUMOCTh Kod(pumrernToB. Caenats BEIBOJIBI.
3anaua 2

Ha mnpeampustum wucnone3yrorcs cranka Ttpex ¢upm (A, B, C). Hccnenmyercs
Ha/IeKHOCTh CTaHKOB. IIpu 3TOM yuHuThIBaeTCs BO3pacT cTaHKa (x, Mec.) M BpeMs Oe3aBapuiiHON
pabotel 110 mociexHed monoMku (y, 4vac). Beibopka u3 40 cTaHKOB jgana pe3ysbTathl,
IpecTaBICHHbIE B TaONULE.

Ne Bozpact (Bpewms paGoter  |Pupma -
M3MEpeHusl [CTaHKa B  |cTaHKa 0e3 MIPOMU3BOUTEN
MecsIax |peMoHTa B Hacax (b

1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A
5 75 90 C
6 63 176 A
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36 58 116 C
37 50 120 B
38 37 140 A
39 56 88 B
40 67 120 A

—

JNETEPMHUHALINH ).

W

clryJae.

IMOCTPOEHUE MOJIEJIN HEJIMHEVMHOUW MIAPHOM PETPECCUHA

Henunelinblie perpeccuu AemsTcs Ha ABa KIacca: PErpecCUy, HEIMHEHHBIE OTHOCUTEIBLHO
BKJIIOYEHHBIX B aHAIU3 OOBSICHAIOIIMX IE€PEMEHHBIX, HO JIMHEHHbIE IO OLIEHUBAEMbIM

CpaBHUTE KayeCcTBO MOCTPOCHHBIX MOJIEIIEH.
[TocTpouTh KOPPENSIIUOHHOE TI0JI€ M HAHECTH Ha HeTO TpapuKu (PYyHKITHA.
5. Cpenarb BBIBO/BI O HEOOXOAMMOCTH HCIIONIB30BaHUS (DUKTHBHBIX MEPEMEHHBIX B 3TOM

OneHuTe ypaBHEHHE perpeccuu 0e3 yueTa pa3indus CTAaHKOB Pa3HBIX (PUPM.
2. OueHHUTh ypaBHEHHE PErpeCcCHM, YUHMTHIBAIOILIEE pa3inuue KadecTBa pasHbiXx ¢upm (F-

kputepuii @Dwuimepa, t-xputepuii CThIOJCHTA, CKOPPEKTUPOBAHHBIM KOIPDHUIIUECHT

rapameTpam, 1 perpecCuy, HeJIMHEWHbIE 110 OLICHUBACMBIM [1ApaMETPaM.

[Tpumeps! perpeccuii, HETMHEWHBIX MO OOBSCHSIOIINM MEPEMEHHBIM, HO JIMHEHHBIX IO

OLCHNBACMBIM IIapaMECTpaM:

— ITOJIMHOMBI Pa3HbIX CTEIIeHeH

— PaBHOCTOPOHHSISI runiepOosa

IIpumepsl perpeccuii, HEIMHEWHBIX 110 OLICHUBAEMbIM IIapAMETPAM:

b
y,=a-x -€

— CTCIICHHAaA

— ITOKa3aTCJIbHas

Yx—¢€

— OKCIIOHCHIIMAJIbHAas

Haubonee gacto IMPUMCHSIOTCA CIICAYIOIHNC HEJIMHEHMHBIC MOJIEIU perpeccnﬁ:

b
Y, =a+—

rUnepOoIbl — X

napaboIbl —

MOKa3aTeNIbHON (DYHKLIUHU

y,=a-b*

2 3
y,=atb x+b,x"+byx"+¢;

3

a+bx

3

2
y,=a+bx+cx

y.=ab"

_ b
y =a+—+e




_ b
CTENeHHON (YHKIIUHN — Yx=aX U JIp.

JlaGopaTopnasi paGora Nel.
Buiuucnenue kosgpghuyuenmos ypagnenus HenunenuHou peepeccuu

[TocTpoeHUI0 HEIWHEWHBIX PETPECCUOHHBIX MOJENIEeH TMPEIIIECTBYET Mpoleaypa
TUHeapU3aly MepeMEeHHbIX.

Jluneapusayus — (OT nar. linearis — IWHENHBINA), OJUH U3 METOJOB MPUOIMKEHHOTO
MPEJACTABICHUS] 3aMKHYTBHIX HEJIMHEWHBIX CHCTEM, MPU KOTOPOM HCCIEAOBAHUE HEIMHEHHOU
CUCTEMBI 3aMEHSETCS AHAIM30M JIMHEWHOM CHUCTEMBI, B HEKOTOPOM CMBICJIE JKBHUBAJIECHTHOM
HUCXOMHOM. MeTonpl JIMHeapu3alui MMEKOT OTPAaHWYEHHBINM XapakTep, T. €. SKBUBAICHTHOCTH
UCXOMHOW HETMHEHMHONW CHUCTeMBbl U €€ JUHEHHOro NPHOMKEHUS COXpPaHSeTCs UMb IS
OTPaHWYCHHBIX TPOCTPAHCTBEHHBIX WM BPEMEHHBIX MAacIITabOB CHUCTEMBI, JUOO ISt
OTIpE/ICTICHHBIX TPOIIECCOB, MPUYEM, €CIH CHCTeMa MEPEXOAUT C OJHOTO pexrMa padoThl Ha
JIPYroil, TO CIIeAyeT U3MEHUTh U €€ JIMHEApU3UPOBAHHYI0 MOJENb. [IpumeHss JTuHeapu3aiuto,
MOKHO BBISICHUTH MHOTHE KaueCTBEHHBIE U OCOOEHHO KOIMYECTBEHHBIC CBOMCTBA HEIMHEHHOM
CHUCTEMBI.

JIns HENUHEWHBIX YPAaBHEHUW PErPECCUU, NPUBOAUMBIX K JIMHEMHBIM C IIOMOLIBIO
npeoOpasoBanus (x, y) — (x’, y’), cuctema HOpMaJbHBIX YpaBHEHHUI UMeeT BU:

na+be=Z Y,
aZx+bZ XZIZyX.
&

P _
6

B IIpe0o0pa30BaHHBIX NEPEMEHHBIX X, ).

Kos¢punuent b npu hakTopHO#H MepeMEHHON X UMEET CIIEAYIOIIYI0 HHTEPIPETALUIO: OH
MOKa3bIBa€T, HA CKOJIBKO M3MEHUTCA B CPEJHEM BEIMYMHA Y NPU U3MEHEHUH (axTopa x Ha 1
€IMHULLy U3MEPEHUS.

T'unepbonuueckas pecpeccusi:

Jluneapusytoriee npeoOpa3oBaHHeE:

Torna

na+b2§=z Yy,
1 1 1
a2’ ;"'bZ;:ZJ/—-

X
G
P _
&



nyL-F Yy
1 | <1 D7 1 1.,
G—Ezy—gbz o ”Z;—(Z—)

X

a+bx

yi=e

X =X; yvzlny |

. X b:anlny—Zleny
a:EZIny—EbZ X, nz XZ_(Z X)2

_ b
yx_a'x

3KCFZOH€HI4MCI]ZbHCl}Z pezpeccus:

Jluneapwusyroriee npeodpa3oBaHue:

Cmenennas (pynkyus: g '
x=Inx; y=lny
nZ(lnx-lny)—Zlanlny
lnazlzm —lelnx b= 2 2
n " ’ nZ(lnX) _(Zlnx)

[Tepexon k mapameTpy a ypaBHEHHsI CTEIIEHHON 3aBHCHMOCTHU MPOU3BOST C MOMOIIBIO
MOTSHITUPOBAHUS 110 (hopMyIIe:

Jluneapusytomiee npeoOpa3zoBaHue:

__ Ina
a=e

y,=ab®

Tlokazamenvhas Qynxkyus: , ,
x=x; y=lny

1 1 Inb L xhy- ol iny
lna—Ezlﬂ}’_Elnbzx’ nz XZ_(Z X)2

[Tepexon k mapameTpaM ypaBHEHHUS MOKA3aTEIIbHOW 3aBUCUMOCTH (4, b) MPOU3BOIAT 1O
bopmynam:

JIuneapusytolee npeodpa3oBaHue:

1 Inb
a=e"" . b=e"

y,=a+blnx

Jlozapugpmuueckas ynxyus. .
x=Inx; y=y

. . bZnZlnx-y—Zlany
A= 2T b I P S (Y In

3agaua
Jlnst ompenesieHus] 3aBUCUMOCTH MEXIY pOXIaeMocThio B Poccum (mepemeHHas y
u3MepsiemMasl B THIC. YeJl.) M CpeaHel 3apaboTHOM IiaTtoil (mepeMeHHas x, u3MepseMas B pyo.)
OBLTH TIPOBEICHBI HCCIICIOBAHUS, PE3YIIbTAThl KOTOPHIX MPEACTABICHBI B Ta0HIIe 1.

Jluneapusytomiee npeoOpa3zoBaHue:




Tabmuna 1.

Tomer PoxmaemocTs B TEHIC. Cpemnss 3apaboTHas
Yel. y m1ara, pyo. B Mec. X
2014 886,9 2290,1
2015 928,6 3078.4
2016 998,1 39472
2017 1050,6 51704
2018 10743 64104
2019 1036,9 8023,2

Z[J'IH XapPAKTCPUCTUKU 3aBUCUMOCTU Y OT X PpaCCHUTATb IIApaMCTPbl CJICAYIOMIUX

(bYHKIMIA:

— PaBHOCTOPOHHEH TUIIEPOOIIBI;
— CTENCHHOH (PyHKIHNH;
- IOKa3aTeIbHON (PYHKIHH.

Pernenue.

b
yX:a+_
X

1. VpaBHeHHe pPABHOCTOPOHHEW THMIIEPOOIBI JIMHEAPU3YETCS
X=—;y=y . '
X , TOT1a yX—CH'bX
2. Jlns pacyeTa MCIOJIb3yeM JaHHbIE TaOIUIIbL 2.
Ton ' ( ' )2 2
bl y X VX X y
201 886,9
4
201 928,6
5
201 998,1
6
201 1050,6
7
201 1074,3
8
201 1036,9
9
Hto
ro
Cpe
IHEee
3HaYEHUE
o
0,2

3HavyeHus MapaMeTpoB PErpeccuu a U b paccuuThiBaeM 1o Gpopmyiam:




o a=y-bx

9

3. 3anuumTe MoJiy4eHHOE YpaBHEHUE PETPECCHUM.
4. C nomol1p JMHEAPU3YIOIIUX MPeoOpa3oBaHUil MOCTPONTE YpaBHEHUE PErpecCcuu JUis
CTETIEHHOH W MOKa3aTeIbHON (DYHKIINH.

JlaGopaTopHas padora Ne2.
Buiyucnenue unoekca koppensiyuu u cpeonel OuUOKU annpoKcumayuu

TecHOTy CBsI3M M3yuyaeMbIX SIBJICHUN B HEIMHEMHBIX DPErpeccHsX OLIEHUBAET HHAEKC
KOppeJIsiliiU, KOTOPBI BEIYUCIIAETCS 110 PopMyIe:

e | 2 y=5,)0

Pxy= 1- =1=
' 0, 2 (y-yf  0<p,<l

Cpennsiss omudKka annmpoKCMMALNMU - CpPeHEe OTKIOHEHHE PACUETHBIX 3HAYCHUU OT
(haKTUICCKUX:

A=1ya=ly=dy
A—nZAi—nZ\ ; 100

JlommycTUMBIi npeaesn 3HaueHu i - He Oonee § - 10%.
3agauya

1. PaccunTtarh MHIEKC KOPPESIUMM M CPEIAHIOK OIIMOKY anmpoOKCHUMAaluu JUis
HeJIMHEeHHbIX perpeccuii Jlaboparopuoii Nel.
2. OmpenenuTh MO KakOMy YPaBHEHUIO DPErpeccUM IOJlyuyeHa HaumOoJIbllas OLIEHKa
TECHOTBHI CBSI3U.
3. CruenaTtbh BLIBOJIEL.
JlaGopaTopnasi paGora Ne3.

Oyenka 3nauumocmu ypasHenus pespeccuu ¢ nomowvio F-kpumepusa @uwepa

3 (y=y) ,

F _ m _ pxy n—m-—1
pakm. ™ ( _A)Z _1_ 2 m
y b=y Py
n—m—1

3agaua

Onpenenum F-kputepuil @uiepa Uisi ypaBHEHHWN NAapHOM HENMHEWHON perpeccuw,
nosrydeHHbIX B JlabopaTtopHoii padote Nel.

Penrenmne.

1. Paccuuraiite Fjpum ¥ CPAaBHUTE IOJIYyYEHHOE 3HAUEHUE CO 3HAUYEHUEM, [Fign MPHU
3aJIaHHOM ypoBHE 3Hauumoctu o = 0,05.



2. Cnenaiite BBIBOJIBI O CYILIECTBEHHOCTH CBSI3H.
JlaGopaTopHnasi paGora Ne4.
Pacuem cpeonux koagppuyuenmos snacmuunocmu

B skoHOMHYECKMX HCCIIEIOBaHMSIX HIMPOKOE NMPUMEHEHHE HAXOOUT TaKoH MOKa3arelb,
KakK CpeHUN K0 (HUIMEHT 3IaCTUYHOCTH, BBIYUCISIEMBI 110 popmyIe:

Cpenauit  kK03hHUIMEHT 3JIaCTUYHOCTH 3 MOKA3bIBAECT, HA CKOJIKO MPOILICHTOB B
CpeHEM TO COBOKYIHOCTH W3MEHHTCS pe3ylbTaT ) OT CBOEH CpelHed BeIHYUHBI TPHU
n3MeHeHnH QaxTopa x Ha 1 % OT CBOEro cpenHero 3HaYeHMs.

3agaua

[lo rpynme npeanpuaTHii, TPOU3BOAAILIMX OJHOPOIHYIO HPOAYKIHUIO, M3BECTHO, Kak
3aBHCHT CEOECTOMMOCTD SUHHIIBI TIPOIYKIIUU Y OT (PAKTOPOB, MPUBEICHHBIX B Ta0I. 3.

Tabnuua 3.
[Tpusnak -dakrop VYpaBHeHue MapHOH CpenHee 3Ha4YeHHE
perpeccuu daxTopa

O 0 en.58,74 X,=2,64
[POM3BOJICTBA, MJIH PY0., X1 y X 0,62+ X

OmnroBast 1icHa 3a 1 T yx — 11, 75‘X21,s281 )(_2:1’503
SHEPrOHOCHUTENS, MIH. PYO., 2
X2

floma mpuOkLL, 9 =14,87-1,016" X,=26,3
M3BIMAaEMOM TOCYJIapCTBOM, 3
%, X3

1. Ompenenuth ¢ MOMOUIbIO CPETHUX KOIPPHUIIMEHTOB 3JIACTUYHOCTH CHIY BIIMSHUS
Ka)XJ10T0 (haKTOpa Ha pe3yibTar.

2. PamxupoBaTh GakTOpHI IO CHIIC BIUSHUS.

Peurenmne.

A 58,74
y, =0,624>2—
1. Jlna ypaBHEeHHUsI pPaBHOCTOPOHHEH TUIIEPOOITBI ! X

~ X _ b, X b
5, =fx)= -

y X a+blx; ax,;+b

2. Paccuuraiite cpemaue KOI(PQGUIMEHTHI AIMACTUYHOCTH JUIsl CTETICHHOW U
nokazarensHol ¢pyHkuuit (IIpunoxenue 4).




BPEMEHHBDIE PSA1bI

COBOKYITHOCTh YIOPSAJOYEHHBIX BO BPEMEHM HAOJIOACHUN HEKOTOPOrO IoKa3aTess
Ha3bIBAIOT BPEMEHHBIM PAOOM.

Psan waOmroneHmil 3a 3HAUCHMSIMH ONPEICIICHHOTO IIOKa3aTelis, YNOPSJOYCHHBIH B
3aBHCUMOCTH OT BO3PACTAIOIIMX WM yOBIBAIOIIMX 3HAYEHUH JIPyroro Mmokas3arelis, Ha3bIBaIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PSOOM, PAOOM OUHAMUKU.

OTtnenpHBIC HAOTIOIEHUSI BPEMEHHOTO psifia Ha3bIBAIOTCS YPOSHAMU ITOTO PAJA.
JlabopaTopnas padora Nel
Buissnenue anomanvuvix yposHeti pemennvix psooe

YpoBHU BpEMEHHBIX PSJAOB MOTYT HMMETh aHOMAaJbHbIE 3HaueHWs. [losBleHHWE TaKWUxX
3HAYeHUN MOXKET OBITh BBI3BAHO OIIMOKaMU Tpu cOope, 3amucu UM mnepenade HHGOpMaIum —
9TO OMIMOKM TEXHUYECKOTO TOpsKa, WX OmUOKM mepBoro poja. OpHAKO aHOMAJIbHBIC
3HAUEHUs1 MOTYT OTpaXkaThb pealibHbIE MPOLIECCHI, HAPUMEP CKAYOK J0JUIapa WU MaJeHue Kypca
IIEHHBIX OyMar # T.1.; TAKWE aHOMAaJIbHbIE 3HAYEHHUsI OTHOCAT K OIIMOKaM BTOPOTO poOJia, OHU HE
nojAjeKar yCTpaHEHHUIO. J{7si BBISBICHUS aHOMAJbHBIX YPOBHEH BpPEMEHHBIX PAJIOB MOYKHO
UCIIOJIb30BaTh Memoo Hpeuna.

[Iycth nmeeTcst BpeMEHHOM ps:

YY1 Varo Ve Yy t=Ln
, )
Metoa UpBuHA IIpearonaraeT UCIOIb30BaHUE CIEAYIONICH GOpMyIIhI:
NS AN
A= o
a, ’ t=1,n
222
0. = —
rae y y y
A LA
PaC‘{eTHBIe 3HAUYCHUA 2 3., CpaBHI/IBaIOTCSI C Ta6J'II/ILIHI>IMI/I 3HAUYCHUIAMU KpI/ITepI/IH
A
WpBrHa a ; ecnad Kakoe-TMO0O M3 HUX OKas3blBaeTcsi Oojbllle TaOIW4YHOTO, TO

Vi

I/IpBI/IHa JIA YPOBHA 3HAYMMOCTH a= 0’ 05 IIPUBCACHEI B Ta6n1/1ue.

COOTBCTCTBYIOIICC 3HAYCHUC YPOBHA pAaa CUUTACTCA aHOMAJIbHBIM. 3HadyeHHs KpUuTCpus

n 2 3 10 20 30 50 1
00

2” 23 19 19 13 1, 1
8 3 5 3 2 1 ,0

[Tocne BbISIBICHUS aHOMAIbHBIX YPOBHEH HEOOXOAWMO OIpPENeUTh HPUYHHBI HUX
BO3HUKHOBeHUS. Eciii OHU BbI3BaHBI OHIMOKAMHM TEXHHUYECKOTO MOPSAKA, TO OHH YCTPAaHSIOTCS
au00 3aMEHOH aHOMalbHBIX YPOBHEH COOTBETCTBYIOLUIMMM 3HAYCHUSMH IO KPUBOM,
anmpOKCUMHPYIOIEH BPEMEHHOU psll, MO0 3aMEHOM YpOBHEH cpenHeld apupMeTHIECKON IBYX
COCEJIHUX YPOBHEN psaa.

OmunOKKM, BO3HUKAIONIME W3-32 BO3JCHCTBUS (HAKTOPOB, HMEIOMUX OOBEKTHBHBIN
XapakTep, yCTPAHEHUIO HE TOUIEKAT.



3agaua

BpemenHoii psin 3a1aH B TaOnn4HOM hopme.

t 1 2 3 4 5 6 7 8 9 1
0
) 1 1 2 2 4 2 3 3 3 3
,6 ’9 ,1 ’4 ,5 98 91 ’3 ’6 98
1. ITlpoBepuTh HaTMUKE AaHOMAJIBHBIX 3HAYEHU N TOUYKHU t=2 s t=5 , t=10

2. YcrpaHuTh aHOMAJIbHBIE YPOBHU, CUHMTAasl MPUUYMHAMU HX BO3HUKHOBEHHS ONIMOKH
MEPBOrO YPOBHH.

JlaGopaTopHasi padora Ne2
IIposepka eunome3svl cyujecmeosanus meHoeHyuu

Ecaun Bo BPpEMCHHOM  pAAy IIPOABIACTCA  UIMTCIbHAA TCHACHLUA HU3MCHCHUS
O9KOHOMHYECCKOI'O ITOKA3aTeyid, TO B 9TOM CIIy4ac roBoOpAT, YTO UMCCT MECTO mpeHd

HO)I TPEHAOM IMOHUMAKOT HU3MCHCHHUEC, OIIPCACIIAIOIICS o6mee HaIpaBJICHUC Pa3BUTHUA
HJIM OCHOBHYIO TCHACHIIUIO BpCMCHHOT'O pAaa.

JpyrumMu  cioBamMH, mpeHO (meHOeHyus)) — OSTO YCTOWYHMBOE, CHCTEMAaTHYECKOe
M3MEHEHHE 3HaYeHU BPEMEHHOTO Psiia B TEYCHHUE JI0CTATOYHO JIOITOro MepUoa.

HpI/I MPOTrHO3UPOBAHUU BPEMCHHBIX PSAJI0B H606XOI[I/IMO BbBISICHHUTB, CYIICCTBYCT JIA
TCHACHIUA BO BPpCMCHHOM pANY WX OHA OTCYTCTBYCT.

st BpemenHoro psiga (1) paccMOTpHU KPUTEPUH «BOCXOO0AWUX U HUCXOOAUJUXY» CEPHH,
COTJIACHO KOTOPOMY TEHJICHIIUS OTIPENETSAETCS MO CIEAYIONIEMY alTOPUTMY.

1. Jlna uccienyeMoro BPEMEHHOTO psiia ONpeAessieTcsl IOCIeA0BaTEIbHOCTh 3HAKOB,
UCXO[IS U3 YCIIOBHIA:

+, ectu y, ,—y,=0,
—s ecau y, . ,—y,<0O.
<
S, =4l & &
I (2).

[Tpu aTOM ecnu mocneayoliee HaOMIOICHHE PABHO MPEABIAYIIIEMY, TO YUUTHIBACTCS TOJIBKO OJTHO
HaOJIFOIEHHE.

2. llogcuuThiBaeTCs  YUCIO  CEpHUH U(n) . Ilom cepueir  mnoHUMaeTcA
IIOCJIEZIOBATEIIBHOCTD MOAPA PACIION0KEHHBIX IUIFOCOB M MHMHYCOB, NPUYEM OAMH IUIIOC WIH
MHUHYC CUATACTCS CEPUEH.

y y [ (n)
3. OnpenensieTcsi NPOTSHKEHHOCTH CAMOMN JJTMHHON Cepum  Max

4. Tlo Tabnuiie, MPUBEACHHON HIKE, HAXOAUTCS 3HAYCHHE l (n)

Juna n<26 n=26 26<n<153
psifa, n
3HayeHue 5 6 7

In)




5. Ecnu HapymiaeTcss XoTss Obl OJHO W3 CIEAYIOIIMX HEPaBEHCTB, TO THIOTE3a 00
OTCYTCTBUH TPEHJIa OTBEPraeTcs C JOBEPUTEIBHON BEpOATHOCTHIO 0,95:

v(n)> %-(2n—1)—1,96-\/

[...(n)=<I(n).
&

16n—29
90 ?

66 _
G

KBanparHbie ckoOKH HepaBEHCTBA 03HAYAIOT IENTYIO YacTh YHCIIA.
3amaua

Jlana TuHAMHKa €KEKBapTaJIbHOIO BBITYCKA MPOIYKIUU (GUPMBI B JIEH. €. C IIOMOIIbIO
KPUTEPHSI «BOCXOOAWUX U HUCXOOAWUXY» CEPUN CHIeNIaTh BBIBOJ O MPUCYTCTBUU WU OTCYTCTBUU
TpeHaa. JloBepuTenbHY0 BEPOATHOCTD NPUHATH paBHOM 0,95.

t 1 2 3 4 5 6 7 8 9 1 1 1 1 1 1 1

) 1 1 7 1 1 1 1 2 1 7 1 1 2 1 1 2
0 4 6 5 7 6 0 7 S [6 |10 |4 |9 1

Pemrenmne.

1. JloOaBbTe B  TaONUIly JOMNOJHUTEIBHYIO  CTPOKY i JUIs  3alKcU
MOCIIEIOBATEIFHOCTH 3HAKOB, JUIS OTIPE/ICIICHUST KOTOPO# ncnomb3yiiTe hopmyiy (2).

2. Iloncuuraiite 4ucio cepuit U(n) , TIPOTSDKEHHOCTb CaMOM JUIMHHOW CEpuH
L) (n]
max U OTIPEICITUTE [{n o TabuIe.

3. 3anummTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BHIIIOJHEHHE.

4. CnenaiiTe BBIBOJI.

JlaGoparopnasi paGora Ne3
Buviuucnenue ochogHbix nokazameneu OUHAMUKU

JIns KOMMYECTBEHHOW OLIEHKU JTMHAMUKU 3KOHOMHYECKHX MPOLECCOB MPUMEHSIOT TAKHUE
CTaTUCTUYECKHUE TOKa3aTeNH, KaKk adCcomomHvle npupocmol, memnsl pocma u npupocma. OHU
MOJIPA3/IEISIOTCS Ha yenHvle, 6a3uchvie U cpeonue.

Eciu cpaBHeHHMe ypOBHEH BpPEMEHHOTO psia OCYILIECTBISIETCS C OJHUM M TEM K€
YpOBHEM, MpPUHATHIM 3a 0a3y, TO IOKa3aTeJd Ha3bIBalOTCA oOasucuvimu. Ecian cpaBHEHHE
OCYIIECTBIIIETCS C IEPEMEHHOM 0a30ii, MpruYeM KaxAbli MMOCIeIyIOIINA YPOBEHb CPABHUBACTCS
C MPEAbIAYLINM, TO BBIYMCIECHHBIC IOKA3aTEIN HA3BIBAIOTCS YEnHbIMU.

cDOpMy.HbI JJIA BBIYMCIICHUA LICIIHBIX, 6a3I/ICHI:IX n CpCOAHHUX a6COHIOTHLIX IMpUpOCTOB,
TEMITIOB POCTa M TEMIIOB MpUpOCTa JaHbl B Tabmuie (1). B ¢popmynax mpuHATEI 0003HAYCHUS:

Y=Y Ypo Yoo Yn YPOBHHU BPEMEHHOTO psijia, #n — JUTHHA Psfa, Vs _ YpPOBEHb
BPEMEHHOI'O PsiJia, IPUHATHIN 3a 0a3y JUIsl CpaBHEHUS.

O0o3HaueH AODCOJIOTHBIN Temn pocra Temn
ue NPUPOCT NMPHUPOCTA
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Omnucanue JUHAMHKH Psjia CPEHUM MPUPOCTOM COOTBETCTBYET €r0 MPEICTABICHHIO B
BUJIE MPSIMOM, POXOAAIIEH uepe3 JBe KpaifHue To4kH. JJjis moydeHus: MporHO3HOTO 3HAYCHHUSI
Ha OJIMH IIAr BIepe] JOCTaTOYHO K IMOCJEIHEMY HaOJIFOJCHHIO JT0OaBUTh 3HAYCHHE CPETHETO
abCOJIIOTHOTO MPHUPOCTA:

A j—
=v +A
y n+l y n y , 3)
A
rie - 3HA4YCHUE 0KAa3aTess B 71 TOUKE BPEMEHHOTO pslia, y n+l

n+l Ay

— [IPOTrHO3HOC 3HAYCHUC

MOKa3aTess B TOUKE — 3HAUEHUE CPEAHETO MPUPOCTA BPEMEHHOTO Psijia.

[Tomyuyenue nporHo3Horo 3HadeHus mno (opmyne (3) KOppeKTHO, €clyd AUHAMHKA psAaa
O6mm3ka K suHeiiHoi. Ha Takoit paBHOMEpHBI XapakTep IMHAMHMKHM YKa3bIBAIOT HMPUMEPHO
OJIMHAKOBBIE LIETTHBIE a0COIIOTHBIE IPUPOCTHI.

Hcnonp3oBanue cpenHero Temma pocta (CpeiHero TeMila MPUPOCTa) Ui ONUCAHUS
JUHAMUKH Pa3BUTHS psAa COOTBETCTBYET €ro MPEACTABICHHUIO B BHJIE MOKAa3aTEJIbHOW WIH
SKCIOHEHLMAIbHOW KpPUBOM, MPOBEIEHHOW Yepe3 JBe KpalHUWE TOYKH, M XapaKTepHO IS
MPOLIECCOB, W3MEHEHHE JMHAMHUKUA KOTOPBIX MPOUCXOIUT C IOCTOSHHBIM TEMIIOM pOCTa.
[Iporuno3Hoe 3Ha4eHre Ha OJMH WIAr BIEpe] onpeaeiseTcs no popmyse:

yn+1:yn'T

HenocraTkoM IPOrHO3MpPOBaHMS C MCIOJNB30BAHMEM CPENHErO IIPUPOCTa M CPETHETO
TeMIIa pOCTa SIBJISIETCS TO, YTO OHU YUUTHIBAIOT HA4YaJIbHBIA U KOHEUHBIN YPOBHU psijia, UCKIIFOYast
BIMSHUE NPOMEXYTOUYHBIX ypoBHEH. TeM He MeHee, OHM MCIOJIB3YIOTCS KakK IMpPOCTEHIIuE,
pUOIMKEHHBIE CLIOCOOBI IPOrHO3UPOBAHMUS.

3anpaua.

E>xexBapTanpHas quHaMHKa (OHAA 3apabOTHOH TuIaThl PaOOTHUKOB (PUPMBI B JICH. €.
IIpeJICTaBJIeHa B TaOJIHIIE.

t 1 2 3 4 5
) 8 8 9 9 9
946,00 | 981,50 | 024,10 | 063,15 | 105,75

O6ocHOBaTh MPABOMEPHOCTh HCIIOJIB30BAHUE CPEAHEr0 MPUPOCTA YIS ONPENCICHUS
MIPOTHO3HOTO 3HaueHus (oHJ1a 3apabOTHOM MIIaThl B 6-M KBapTale.

3amauga.



V3meHeHne exxekBapTalbHON TUHAMUKU (POHJA 3apabOTHOM MiaTel pabOTHUKOB (UPMBI
MPOUCXOIMIIO TPHUMEPHO C TIOCTOSHHBIM TEMIIOM pOCTa B TedeHHWe 5 KBapranoB. DoHT
3apa0oTHOM miatel B 1-kBaprasie coctaBnsin 9523,08 nen. en., a B 5-M kBapTtaie — 9693,13 new.
en.

Omnpenenuts nporHo3 (oHja 3apaboTHOH IIaTel paOOTHUKOB (DUPMBI B 6-M KBapTalle,
HCIIOJNIb3Ysl CPEAHUM TEMII pOCTa.

JlaGopaTopHas Ne4
Caenasicuseanue peMeHHbIX ps008

IIpenBapuTenbHBI  aHAIUW3  BPEMEHHBIX  PSAAOB  DKOHOMHYECKHUX  ITOKa3areiaen
3aKJII0YAETCS B BBISBICHUH AHOMAJIbHBIX 3HAUYEHUN YPOBHEM psiia, KOTOPBIE HE COOTBETCTBYIOT
peaabHbIM BO3MOXKHOCTSAM PacCMaTpUBAEMOM SKOHOMUYECKOU CUCTEMBI, 4 TAK)KE B OIIPEIEICHUN
HaJu4Ms TPEHJA.

Haubonee pacrnpocTpaHeHHBIM NpPUEMOM JJisi YCTpPaHEHHUS aHOMAIbHBIX 3HAYeHUU
NOKa3aTeslell U OTCYTCTBUSL TEHACHUUHM BPEMEHHOIO Pslia SBIACTCA CeladCUBAHUE BPEMEHHO20
paoa. Ilpu 3ToM pOU3BOAUTCA 3aMeHa (PAKTMUECKUX YpOBHEH BPEMEHHOTO psifa pacueTHBIMH,
4TO0 CcrnocoOcTByeT Oojiee YETKOMY TMpPOSBICHUIO TEHACHUMU psfa. CKomb3slMe CpeaHue
MO3BOJISIFOT CIVIaUTh CIydyallHble U epUoAnYecKre KojaeOaHus BpEMEHHOT O psia.

Haubonee pacnpocTpaHeHHOM MpOLEIYpON CITIaKUBaHUSL SIBJSIETCSI METONl MPOCHON
ckonv3sauel cpedHeti. CHavana jisi BpEMEHHOTO psifia ONPEEIIsIeTCsl MHTEPBa CIIIaKUBaHUS (g).
Eciu HeoOXoguMo criaauth MeNKHE KONeOaHHsA, TO HHTEpBaJl CIVIAXKUBaHHUS OepyT IO
BO3MOKHOCTH OOJIBIIIMM, €CIIM HYXXHO COXPaHUTh Oojee MeJKue KojaeOaHWs, TO HMHTEepBal
CITaKUBaHUS yMeHbLIAloT. [ mepBbIX (g) ypOBHEH BPEMEHHOIO psiia BBIYHMCISETCS UX
cpennee apudmerHueckoe 3HAueHHE. OTO OyleT CIVaKEHHOE 3HaYeHUE YpPOBHA psAna,
HAXOJSIIET0Cs] B MHTEPBAJIE CIVIaKUBAHUS. 3aTeM MHTEpBaj CIVIAXKUBAHUS CABUTAeTCS HA OJUH
YpOBEHb BIIPABO, MOBTOPSICTCS BBIUMCIEHUE cpenHei apudmernueckod u T.A. B pesynbraTe
TaKol Mpolenypbl MOXYYUM PAJ CITIaKEHHBIX 3HAUYEHUH, MPU 3TOM B 3aBUCHUMOCTU OT (g)
NepBbIE U TOCIICTHIE YPOBHH TEPSIOTCS.

JUinHy WHTepBaja CriakuBaHus (g) yAoOHO OpaTh B BUAE HEUETHOIO YHUCIA, B 3TOM
Cllyyae pacyeTHOE 3HaueHHe CKONb3sIell cpenHeil OylneT MPUXOAUTHCS HAa CPEelHUIl MHTepBal
psna.

Hanpumep, 11st uHTEpBaiia g = 3 CrIaKeHHBIC YPOBHHU PACCUUTHIBAIOTCS 110 (hopMyJIe:
V=Y Yt Ve )13

UroObl HE TOTEPSTh MEPBBIM U TMOCIEIHUN YPOBHU Dsiia, UX MOXHO BBIYUCIUTH IO
dhopmynaM mapaboIUIECKOT0 HHTEPIIOJIUPOBAHUS

5’1:(5}’1"'2)’2_)’3)/6’
yn:(_yn—2+2yn—1+5yn)/6'

Meron mpocTO CKOJNB3SALIEH CpEeNHEH NaeT XOpPOLIME pe3ysbTaTbl B JUHAMUYECKHUX
pAax ¢ JUHEWHOW TeHACHIMEN pa3BUTHS.

JInst psooB ¢ HENMHEHHOW TEHAEHIMEH pPa3BUTHS HEOOXOAWMO TPHMEHSTH METOJ
836€UEHHOU CKOb3AWel cpedHeti. DTOT METOJ OTIMYAeTCsd OT METoJa MPOCTOM CKONb3AIIEeH



CpEeAHEN TEM, YTO YPOBHHU, BXOJAIIME B MHTEPBAJ CIVIAKUBAHUSA, CYMMHUPYIOTCS C Pa3sHbIMU
BecaMu. J[JI1 MOMMHOMOB 2-r0 U 3-TrO MOPSAJAKOB IO S-WIEHHON B3BEIICHHOW CKOJb3SIIEH
CpeIHeH eHTpallbHOE 3HAUEHUE OTpeeNsieTcs Mo popmyrie:

Y=1/35:(=3y,_,#12y,_+17 y,#12y,1 =3 ¥ .a).

BecoBbie k03 duIIMeHTH MpU CIVIAKUBAHUW IO MOJIMHOMaM 2-TO M 3-TO TIOPSIKOB B
3aBUCUMOCTHU OT JAJIMHBI MHTCPBAJIA CIUIA’)KUBAHU IMTPCACTABJIICHLI B T8.6.III/ILI€.

JUIMHA HHTEepBaJIa CIVIAKMBAHUA BecoBoii ko3 PpunuenT

5 1/35 (-3, +12, +17)

7 1/21 (-2, +3, +6, +7)

9 1/231 (-21, +14, +39, +54, +59)

BBIpaBHI/IBaHI/Ie BPEMCHHBIX PAIA0B MOXET OBITE ITPOU3BECACHO METOAOM
IKCNOHEHUYUAIIbHO2O CeNANCUBAHUAL. CYTB MCTOJAa 3aKJIK4YacTCd B TOM, YTO B IPOLCAYPC
HaXO0XIACHUA CITIAX)KCHHOT'O YPOBHA HMCIIOJIB3YIOTCA 3HAYCHUSA TOJBKO IMPEAICCTBYIOIIUX ypOBHefI
pAAOB, B3ATBIC C OHNPCACICHHBIM BCCOM, IIPUYCM BCEC Ha6JIIOI[eHI/ISI YMCHBIIACTCA IO MEPC
YAQAJICHUA €ro OT MOMCHTa BPEMCHH, IJIsI KOTOPOro OIMPEACIACTCA CITIa)KEHHOC 3HAYCHUE YPOBHA

y[:y]_’yZ)"")yt)""Jyn

paaa. Ecmu JJIA HCXOOHOI'O BPEMCHHOI'O paaa

COOTBETCTBYIOIIME CIVIAXKEHHbIE 3HA4Y€HUs YPOBHEH 0003HAYUThH t , roe t_l’ n , TO

SKCIOHEHLUAIBHOE CITIaKUBAHUE MPOU3BOIUTCS 110 PEKYPPEHTHOMY COOTHOLIEHHUIO:
S=ay+H1-a)S,_,,

Il 0. — mapaMeTp CriakuBaHus, npudyem 0 1, BenmuuuHa (1- o) Ha3bIBaeTCsA KOAPPUIIUEHTOM

AUCKOHTUPOBAHMUA.

Hcnonb3yst pekyppeHTHOE COOTHOIICHHUE JJIsi BCEX YPOBHEH psifia, HAYMHAsS C MEPBOrO U
KOHYasi MOMEHTOM YpOBHSI f, MOXHO IIOJY4YUTh, YTO OKCIOHEHLHUAJbHAs CpPEAHAs, T.C.
CIJIA)KEHHOE JIaHHBIM METOAOM 3HAu€HHE YPOBHS psilia, SBJIAETCS B3BEHICHHOW CpelHel Bcex
MPEIIECTBYIOUINX YPOBHEH:

S=a . (1-a)y, #H1-as,

OOBIYHO a1 BPEMEHHBIX PSJAOB B SKOHOMHUYECKHX BEIMYMHAX BEIMYMHY MapameTpa
CIIIaXUBaHUs BeIOMparoT B uHTepBase ot 0,1 10 0,3.

Hauaneueiit mapamerp 0  OPHHUMANOT PaBHBIM 3HAYEHHIO [IEPBOTO YPOBHSI psijia MIIH
paBHBIM cpesiHel apru(MeTHYecKol HECKOIbKUX MEPBBIX YICHOB psia, HapUMep:

_ Vit Yetys
SO_T.

3agaua
[To maHHBIM TUHAMUKH yYposkaiiHOCTH 3a 10 JIeT, MpUBEACHHBIM B TaOJIHUIlE, pACCUNTATh:

- 3-, 5-JIeTHUE CKOJIB3SIINE CPETHUE TTPOCTHIE;
— 5-JIeTHHE CKOJb3AIIIE CPEHNE B3BEILICHHBIE;
— CPaBHUTH PE3YJbTAThl PACUETOB.

d 1 2 3 4 5 g 1 § 9




0
) 1 2 8 1 1 2 1 1
6,3 1,2 8,1 l‘ J7 6,3 7,3 0,9 5,4 9,7 1,7
- HocTpoiTe rpaduKy psga TMHAMUKA U TPEHIOB JTUHCHHON (QUIIBTPALIMH.
3agaua

B Ttabmuue npuBeneHbl JaHHBbIE YHCICHHOCTHU IMpeNoaBaTesiel BBICIIMX Y4YEOHBIX
3aBefieHnit PD (Tbic. 4denmoBek) mo roxaM. [Ipouw3BecTH criakuBaHHe€ BPEMEHHOTO pslia C
HCTIOJB30BaHNUEM HKCIIOHECHIIMAIBLHOM CPEIHEN, TPUHSB apaMeTp CTIIaKUBAHU a=0,lua
= 0,3. [lo pe3ynbraraMm pacdyeToB OMPEIEIUTh, KAKOW U3 CIIIa’KEHHBIX BPEMEHHBIX PSJIOB HOCUT
0oJiee T KUl XapakTep.

I 1 1 1 1 1 1 1 1
00 | 992 993 994 995 996 997 998 999

) 2 2 2 2 2 2 2 2
‘ 33,5 39,9 39,8 61,9 61,8 68,7 60,7 98,6

JlaGoparopHnasi NeS
Buvibop naunyywezo éuoa mpenoa ¢ nomowwio Excel

Jlnst onpeneneHus nmapaMeTpoB JUHEHHOTO TPEHAA IO METOLy HAaUMEHBIINX KBaJpaTOB
ucronb3yercs crartucrudeckas ¢yukuus JIMHEWH, nns omnpeneneHus 3KCIOHEHIHMATBLHOTO

Tpenna JII' POIIPUBJI. B kauecTBe HE3aBUCHUMOM ITEPEMEHHOM BBICTYIIAET BpEMs (= 1’ n

B Excel nunus TpeHna MoxeT ObITh 100aBiieHa B AUarpaMMmy ¢ 001acTMU THCTOTpaMMBbl
iy B rpaduk. [ 3Toro He06X0AUMO:

- BBIICNIUTh OO0JAacTh AMArpaMMbl; B TJIABHOM MEHIO BbIOpath Juacpamma—/]obasumo
JIUHUIO MPEHOa;

- B TMOSIBUBIIIEMCS] TUAJIOTOBOM OKHE JIunus mpenoa BHIOpaTh BUJ JUHUW TPEHJA U 3a7aTh
COOTBETCTBYIOIIME MapaMeTpbl. JlIs MOIMHOMHAIBHOTO TPEeHJAa HEOOXOIUMO 3aJaTh
CTENeHb alMPOKCUMHUPYIOILIETO MOJIUHOMA.

B kauecTBe MOMOMHUTENHHOW WH(MOPMALMKM HA JHAarpaMMe MOXKHO OTOOpPa3HTh
YpaBHEHHE pErpeccMd U 3HAYCHHE CPEIHEKBAJIPaTUYECKOro OTKJIOHEHHs, YCTaHOBHUB
COOTBETCTBYIOIIME (IIAXKKH Ha 3aKiajke [lapamempsi AUaIOTOBOTO OKHA JIUHUA mpeHOa.

3amaua

Jlunamuka BbITTyCKa MpoayKuuu OUHISTHANN XapaKTepu3yeTcs JaHHBIMH (MIIH. JIOJL.),
MIPEJICTABICHHBIMH B TaOJIHUIIE.

Ton Boinyck T'on Boinyck
NMPOAYKIMH NPOAYKIMHU
1961 1054 1979 11172
1962 1104 1980 14150
1963 1149 1981 14004
1964 1291 1982 13088
1965 1427 1983 12518
1966 1505 1984 13471
1967 1513 1985 13617
1968 1635 1986 16356
1969 1987 1987 20037
1970 2306 1988 21748




1971 2367 1989 23298
1972 2913 1990 26570
1973 3837 1991 23080
1974 5490 1992 23981
1975 5502 1993 23446
1976 6342 1994 29658
1977 7665 1995 39573
1978 8570 1996 38435

—

[IpoBectu pacueT nmapameTpoB JIMHEHHOTO U HKCIIOHEHIIUATBHOTO TPEHIOB.

2. Tloctpouts rpaduku psaa TMHAMUKHA U TPEHIIOB.

3. BriOpare Hawinydmuii BuJ TpPEHJAa HAa OCHOBAHWU TpaduyecKoro u300pakeHus u
3HaueHUs1 KO3PPULIUEHTA IETEPMUHAIUY.

[Tpunoxenue 2

OuneHovHbIe CcpeacTBA ISl NPOBEACHUS POMEKYTOYHOM aTTeCTalluH
a) [lnannpyemble pe3yabTaThbl 00y4eHHUSs] H OLIEHOYHbIE CPE/ICTBA /ISl POBeAeHUA
NMPOMEKYTOYHOM ATTeCTALNM:



CrpykTypHBII [Inanupyemblie
JJIEMEHT pe3yNbTaThl OueHouHble CpeacTBa
KOMIIETEHIIUHT 00yueHust

IIK-4: cnocoOHOCTHLI0 HA OCHOBE ONHCAHHS JKOHOMHYECKHX nmpoueccos " SIBJICHUH
CTPOUTH CTAHAAPTHBLIC TCOPETUYECCKHUEC U IKOHOMETPUICCKHUE MO/I€C/IN, AaHAJTUIUPOBATD U
COACPKATCJIBbHO UHTEPIPETUPOBATH MMOJYUYCHHBIC PE3YyJIbTATbI

3HATh

OCHOBHBIC TOHSITHS.
THUITBI U BUAbBI
SKOHOMETPUYECKUX
MoJjieaeH

IIIepequb BOIIPOCOB /1J1s1 MOATOTOBKH K
BaueTy

1. Uto Takoe perpecCMOHHBIN aHaIu3?

D. Yto noHuMaeTcs noJ1 NapHoOu
perpeccuei?

3. Onumure cyts TpaguonHoro MHK
17151 IMHEHHOM MTapHOM PErPECCUH.

4. UYro Takoe «oreHka napameTpa»? Yem
OTIIMYAIOTCS «UCTUHHBIE» 3HAUEHUS MTapaMeTPOB
perpeccuu OT UX OLEHOK?

5. Uto Takoe OCTaTKH B PErPECCUOHHOM
AHann3e?

6. OnuimTe npolenypy npoBepKu
CUIIOTE3bI.

7. Uto Takoe ypoBEeHb AOBEpUSs?

3. UYro Takoe MHTEpBaIbHBINA IPOTHO3?
[Touemy BO3HHKaeT HEOOXOAMMOCTH TOCTPOCHHUS]
TOYEYHBIX IPOTHO30B?

0. Kaxkoi1 Bu1 nMeeT cucteMa HOpMalIbHBIX
ypaBHEHUI METOJ]a HAMMEHBIINX KBAJPaTOB B
CiTydae JIMHEHHOUN perpeccun?

10.  Ilo xakoit popmyse BEIYUCIIACTCS
TMHEIHBIA KO OUIIMEHT MapHO KOPPEIIn?
11. Kak BbIYMCIISIETCS M UTO MOKa3bIBAET UHACKC
eTepMUHALK ?

12. Kax Bbrumciisercst 1 4To moKa3bIBacT
MH]IEKC IeTEPMUHALINM ?

13. Kak npoepsiercs 3Ha4MMOCTh
yPAaBHEHUS PETPECCUH U OTIENIbHBIX

K03 UITEHTOB?

14. Kaxk ctpoutcst oBepUTEIbHBIN HHTEPBAI
[IPOrHO3a B Cily4ae JUHEHHON perpeccun?

15. Kax BBIYMCIIAIOTCS ¥ 4TO MOKA3bIBAIOT
K09 (D(PUITMEHT MACTHYHOCTH D U CpeIHUMN

KO3 HUITUEHT AITACTUIHOCTH

YMETb

OOBSICHSTD
(BBISBIIATH U
CTPOUTBH)
SKOHOMETPUIECKUE
MOJIENIU U
HUHTEPIIPETHPOBATH
MOJTyYeHHbBIE
pe3yIbTATHIL.

[[IpuMep MPAKTHYECKOTO 3aaHUS

1. IlocTtpoute mnUHEHHYIO TapHYIO MOJEIH
[PETPECCUM,  OINHUCHIBAIOUIYID  3aBUCHUMOCTH
3apabOTHOM TUTaThI paboOYero OT ero BO3pacTa 1o
DKCIIEPUMEHTAIBHBIM JaHHBIM.

D PaccunTarh Cliefyromue moka3aTeian KayecTBa|
MOJICTTH PETPECCUU:

- k03 pHUIMEeHT AeTepMUHAIINH;

- KO3 UIIUCHT MHO>KECTBEHHOM
KOpPEJISLINY;

- CpeIHSISI KBaJ[paTH4YeCKas omuoKa




0) Ilopsiiok npoBeeHUs MPOMEKYTOYHOM aTTeCTALMHU, IOKA3aTeJIM U KPUTEPUH
OLICHUBAHMSA:

IIpumepHas CTpyKTypa U COIEpKaHUE IIyHKTa:

[IpomexyrouHast  arrectauus 1O  JUCHUIUIMHE  «OKOHOMETPHUKA»  BKIIIOYAECT
TEOPETUYECKUE BOIPOCHI, TO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yJalOIUMKCS 3HAaHUH, U
MPAaKTUYECKHE 3a/1aHusl, BBIABISIONINE CTENEHb C(OPMUPOBAHHOCTH YMEHUH M BIAJCHHH,
POBOAUTCS B pOpME 3aueTa

IToka3arenu u KpuTEpUM OLICHUBAHUS 3a4eTa:

Ha «3auer» oueHuBaercs OTBET, eciM oOydarouuiics cBOOOTHO, ¢ IITyOOKUM 3HAHHEM
MaTepuaa, MpaBUIbHO, MOCIEA0BAaTENbHO U TOJIHO BBIOEPET TAKTUKY JEHCTBUM, U OTBETUT Ha
JONOJIHUTENbHBIE  BOMNPOCHI;  €cii  OOydYaroluiics  JOCTaTOYHO  yOeAWTENbHO, C
HECYIIECTBEHHBIMU OINMOKAMHU B TEOPETUYECKOH TOATOTOBKE W JIOCTaTOYHO OCBOCHHBIMH
YMEHMSMHU TI0 CYIIECTBY MPaBUWJIBHO OTBETHJI Ha BOIIPOC C JONOJHUTEIbHBIMA KOMMEHTapHUIMU
re1arora Wi JIOMyCTHI HeOOJIbIINE MOTPEITHOCTH B OTBETE.

«He3auer» BbICTaBiIsI€TCS, e€clu OOy4arOIMICS TOJNBKO MMEET OuyeHb claboe
IIPEJICTaBJICHNUE O MIPEIMETE U HEJTOCTATOUHO, UM BOOOIIE HE OCBOMUJ YMEHHS IO Pa3pelICHUIO
IIPOM3BOJICTBEHHON CHUTyaluu. JlomycTui cyliecTBEeHHbIE OIIMOKM B OTBETE€ Ha OOJBIIMHCTBO
BOIIPOCOB CUTYALlMOHHOM 3a/1a4i, HEBEPHO OTBEYaJl Ha JOINOJHUTEIBHO 33/IaHHbIE EMY BOIPOCHI,
HE MOXKET CIIPABUTHCS € PELIEHUEM MOA00OHONM CUTYallMOHHOM 3a/1aul Ha IPAKTHKeE.



