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JIner akryanuzanuu paéodeii mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykKaeHa u o1o0opena s peanuzaruu B 2021 - 2022
yueOHOM rofy Ha 3aceqanuu kadeapsl busnec-uHpopmaTKu 1 HHPOPMALIMOHHBIX

IIporokomor 20 1. Ne

3aB. xadenpoit I'.H. qycaBHTI/IHa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2022 - 2023
yueOHOM rofy Ha 3acenanuu kadeapsl busnec-uHpopMaTHKu 1 HHPOPMALIMOHHBIX

IIporokomor 20 1. Ne

3aB. kadenpoit I'.H. qycaBHTI/IHa

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanusanuu B 2023 - 2024
y4eOHOM TOJly Ha 3acefanuu Kadeapbl busnec-undopmaTuku u HHPOPMAITMOHHBIX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii I''H. YUycaBuTtuHna

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2024 - 2025
y4eOHOM TOJly Ha 3acefanuu Kadeapbl busnec-undopmaTuku u HHPOPMAITMOHHBIX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii I''H. qycaBI/ITI/IHa




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIs1)

oOyueHHe CTY/JIEHTOB OCHOBHBIM MAaT€MaTHYECKUM IOHSATHSIM U METoJaM B o0yacTu
SKOHOMETPUYECKOTO  MOJCIMPOBAHUSA, [PUMEHUTEIBHO K PpELIICHUI0 3a7ad aHalau3a,
IIPOTHO3UPOBAHUS U YIPABICHHUS 3KOHOMHMKOM Ha Makpo - U MHUKpPO - ypoBHsX. B mpouecce
W3YYCHUS ATON IUCHMIUIUHBI Y CTYIEHTOB JOJDKHBI OBITH CHOPMHUPOBAHBI TEOPETUUYECKUE U
MIPaKTUYECKHUE HABBIKH PELIEHUS] SKOHOMETPUUECKUX 3a/1a4 U aHAJIN3a [OJyYEHHBIX PE3YJIbTATOB.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmal

JucuumimHa DKOHOMETpHUKA BXOIUT B 4YacTh Yy4yeOHOTo maHa (HOpMUPYEMYIO
y4acTHHUKaM# 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTEIbHOM TPOTPAMMBI.

Jnis  w3ydeHUs  TUCHUIUIMHBI ~ HEOOXOMuUMBI  3HAaHUS  (YMEHHUsSA,  BIIAJCHHS),
c(hopMUPOBAHHBIC B pE3YJIbTaTE U3yUEHUS AUCITUTUTHH/ TPAKTHK:

[Ipuknagnas MmaremaTuka

3Hanus (YMEHWUsI, BIAJCHUS), MTOJYYCHHBIC MIPU U3YUYECHUU JAHHOW AMCUUTUIMHBI OYIyT
HEOOXOAUMBI JJISI U3YYCHUS TUCIUTUTAH/TIPAKTHK:

Uccnenosanue oneparuii 1 METOIbl OITUMU3AIUN

Mertoapl Hay4HbIX HccnenoBanuii B cpepe UKT

[ToaroroBka k caaue v cada rocy1apCTBEHHOT0 HK3aMeHa

3 Komnerenuuu odyuyarmwuerocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3ya1bTAThl 00yUeHH s

B pesymnbrare OCBOEHUS IUCHMIUIMHBI (MOIyJs) «IDKOHOMETPHKA» OOy4aromuncs
JIOJDKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHLIIUAMU:

Kon nanukaTtopa NHaukaTop JOCTHKEHUS KOMITETCHITIH

OIIK-1 CnocobeH MpUMEHSATh €CTECTBEHHOHAYYHbIE M OOIICHH)KEHEpHBIC 3HAHUS, METOJbI
MaTeMaTHYeCKOro aHajlu3a W MOJCIUPOBAHMs, TEOPETUYECKOIO M SKCIEPUMEHTAIBHOIO
UCCIICIOBaHMs B TPO(heCCUOHAILHON JIESITEIbHOCTH,

OIIK-1.1 Pemaer cranpmaptHele TnpodecCHOHAIBHBIE 3aJaud C TMPUMEHEHHEM
€CTECTBCHHOHAYYHbIX M OOILEWMH)KEHEPHBIX  3HAaHWM,  METOJOB
MaTEeMaTHYECKOr0 aHAJIN3a U MOJICTIMPOBAHUS

OIIK-1.2 Pemaer mpodeccuoHanpHBIE 3aMaud ¢ NPUMEHEHHEM  METOJIOB
TEOPETUUYECKOT0 U KCIIEPUMEHTAIILHOIO HCCIIEIOBAHUS




4. CTpyKTypa, 00b€EM U cotepkaHue TUCHUTIHHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIIUIUIMHBI COCTaBIsAeT 4 3aueTHhIX eauHuI] 144 akaja. 4acoB, B TOM

qHuCJIC:

— KOHTaKkTHas padorta — 51,95 akan. yacos:
— ayauTopHas — 51 akaj. 4acos;
— BHeaynutopHas — 0,95 akaz. yacos

— caMocTosTenbHas padora — 92,05 akan. 4acos;

®dopma aTTecTaluy - 3a4eT

AynuropHas 3 s
o KOHTaKTHas paboTa E E( Dopma TEKYIIEro
Pasnen/ Tema % (B axaz. yacax) E = Bun 5 KOHTPOJIS Ko
[E— : g © |camoCTOATENLHOI | yoeBACMOCTH H |\ o
O g £ paboTsl MIPOMEKYTOUHOMN
Tlek. mab. | mpaxT. z'g aTTecTanuu
3aH. 3aH. | QO
1. Beenenue B npeaMer
Nzyuenne
11 Tpemer JIUTEPATYPHI, YCTHBII orpoc
SKOHOMETPHUKH, €€ Ielb, 1/0,51 1 TOATOTOBKA K Orser no . OIIK-1.1
3agaun. bazoBble monsaTHS BIOJHEHHIO nabopatopHoi
71a00paTOPHBIX pabore
pabor
1.2 TloBropeHue Teopuu Nzyuenue JCTHBIi 0Tpoc
BEPOSTHOCTH u 05 2/0.51 4 JIUTEPATYPBI, 0K K OIIK-1.1,
MaTeMaTHYEeCKOH 4 ' ’ MIOATOTOBKA K CemuHapy OIIK-1.2
CTaTUCTHKU CeMUHApY
1.3 Martematumaruueckoe
MOJICIIHPOBAHHE B
9KOHOMUKE. Knaccer
MOJICIICH. Bugsr 1,5/0,51 2 Hsyacnue YCTHBIH OTIpOC OIK-1.1,
MePEeMEHHBIX. Drarsl JHUTCEpATYPEL OrK-1.2
9KOHOMETPHUYECKOTIO
MOZEINPOBAHMS
HWroro no pazaeny 311 | 2/0,5U 7
2. PerpeccroHHbBIE MOJIETH
N3zyuenue
JIUTEPaTypHl, OTYET 110
HOATOTOBKA K 1ab0paTOPHBIM
2.1 Jluneiinas perpeccusi. 2/0,51 | 6/0,51 8 BBITIOTHCHHIO paGoram OIK-1.1,
1a00paTOPHBIX OTHYET IO OIIK-1.2
pabor MPOXOKICHUIO
IIpoxoxaenus Moyt MOOK
4 MOOK
N3zyuenue
JUTEpPaTypPHl, Otuer o
MOJrOTOBKA K nabopaTopHOit
2.2 Henuuelinple MoOIen 41 321 12 BBINOJIHEHUIO pabote OIIK-1.1,
perpeccun 1a00paTOPHBIX OTYET O OIIK-1.2
pabor MPOXOXKACHUH
IIpoxoxaenne Moyt MOOK
MOOK
Hroro no pazaeny 6/1,51 |14/2,51 20




3. BpemeHHEIE psib

N3zyuenue
JUTEpPaTypPHl, Otuer o
HOATOTOBKA K nabopaTopHOit
3.1 OCHOBHEIE DJIEMEHTHI BBITOJIHEHUIO pabote OIIK-1.1,
BPEMEHHOTO psijia 2/0.211 1 4/0,51 16 1a00paTOPHBIX Ortuer o OIIK-1.2
pabor MPOXOXKACHUH
IIpoxoxxaenne Moyt MOOK
moayist MOOK
N3zyuenue
JTUTEpPaTypPHI, Otuer o
HOATOTOBKA K nabopaTopHOit
3.2 Monenu
BBITOJIHEHUIO pabote OIIK-1.1,
EIE?:?:OZEEZBKHX 1108 1 200211 6/211 16 1a00paTOPHBIX Ortuer o OIIK-1.2
H P PAA pabor IIPOXOXKJICHUH
[Ipoxoxnenue Moyt MOOK
monynst MOOK
Hroro no pazaeny 4/0,41 |10/2,51 32
4. Cucremsl
9KOHOMETPHYECKHX YpaBHEHUH
Nzyuenne
JIUTEPATYPHI, Oruer 1o
MOJITOTOBKA K nabopaTopHOi
4.1 CucreMbl ypaBHEHUH B 2 41U 16 BBINOJIHEHHIO pabote OIIK-1.1,
SKOHOMETPHKE n1abopaToOpHBIX OTYET O OIlK-1.2
pabor IIPOXOXKJICHUH
MIPOXOXKICHNE moxaymns MOOK
monynst MOOK
Nzyuenne
JIUTEPATYPHI, Oruer 1o
42 CucreMsl JHHGHHBIX MOJITOTOBKA K nabopaTopHOi
OJTHOBPEMEHHBIX 2/0,2U | 4/0,41 16 BBITOTTHCHHIO pabore OIK-1.1,
ABHORHI nabopaTopHBIX OTHYET O OIlK-1.2
yp pabor MPOXOXKACHUH
MIPOXOKJICHUE Moyt MOOK
moayist MOOK
HWroro no pazaeny 4/0,21 | 8/1,41 32
5. 3auer
Nzyuenne
JIUTEPATYPBI, OIIK-1.1,
5.1 3ager 1,05 MOATOTOBKA K reet OIIK-1.2
3auery
Wroro no paspeny 1,05
Hroro 3a cemectp 17/3,11134/6,91 92,05 3a4€T
Hroro no nucrumnianne 17/3, 11 34/6,9 92,05 3a4er

)4




5 O0pa3oBaTeibHbIE TEXHOJIOTUH

[Ipu mpoBeeHNY 3aHATUN ¥ OpTraHU3AIMH CAMOCTOSITEIIBHOM paOOThI UCIIOIB3YIOTCS:

TpaauumoHHBIE TEXHOJOTMH OOYYEHHs, Mpeamnojararoliye nepenady uHpopMmManuu B
rOTOBOM BHUE, (GOpMUPOBaHHE Y4YeOHBIX YMEHHUH MO 00pasily: JEeKIUA-U3JI0KEHHUE, JICKIIHs-
00BsICHEHUE, JTabOpaTOpHBIE PadOThI, KOHTPOJIbHAS padoTa U JIp.

Hcnonb30BaHne TpaIUIMOHHBIX TEXHOJIOTUI 00ecreunBaeT OPUEHTHPOBAHUE CTYICHTA B
NOTOKE HH(pOpPMAIMK, CBSI3aHHOM C PA3IUYHBIMU TOJXOJAaMH K ONPEAETICHUIO CYHIHOCTH,
coJlep’KaHusl, METOI0B, (JOPM Pa3BUTHS U CAaMOPA3BUTHS JTUYHOCTH; CAMOOIIpeIeJIeHHE B BEIOOpe
ONTUMAJILHOTO MYTH U CIIOCOOO0B JIMYHOCTHO-TIPO()ECCHOHAIIBHOTO PA3BUTHUS; CHCTEMAaTHU3aLNIO
3HaHWH, TOJYYEHHBIX CTYJACHTAMH B TMPOIECCE aAyJIUTOPHOM M CAMOCTOSITEIHHOW pPabOTHI.
JlaGopaTopHble 3aHATUS OO0ECNEYMBAIOT PA3BUTUE M 3aKpEIUIEHME YMEHUH M HaBBIKOB
omnpezeneHusl Ieflell W 3aJad camMOpa3BUTHA, a TakKe MNPUHATUS Haubonee 3(HPEeKTUBHBIX
PELLIECHHH 110 UX PEATU3ALUU.

HNuTtepaktuBHbIe (HOpMBI OOYYEHHS, MPEATOJaraloliie OpPraHu3alui0 OOYYCHHUS Kak
IPOAYKTUBHON TBOPYECKOH JESITEIHHOCTH B PEKUME B3aUMOJICHCTBUS CTYIEHTOB JIPYT C APYTrOM
U C TIPEMNo/iaBaTesIeM.

Hcnonp3oBaHne HMHTEPAaKTUBHBIX  OOpa30BaTEIbHBIX TEXHOJOTHMH  CHOCOOCTBYET
MOBBIIICHUIO HHTEPECAa U MOTHUBALIUN YYAIUXCSI, aKTUBU3ALUN MBICIUTEIHHON 1EATEIbHOCTH U
TBOPYECKOTO TOTEHIMAla CTYACHTOB, JenaeT Oonee 3(PQPEKTUBHBIM YCBOCHHE MaTepHala,
MO3BOJIIET MHIMBUyaTU3UPOBATh O0yYeHHE U BBECTH SKCTPEHHYIO KOPPEKIIMIO 3HAHUH.

[Tpu mpoBeaeHNY 1aO0OPATOPHBIX 3aHIATUI UCTIOJIB3YIOTCSI TPYIIIIOBasi paboTa, TEXHOIOTUs
KOJUIEKTUBHOM TBOPUYECKON JEATENbHOCTH, TEXHOJIOTUS COTPYAHHMYECTBA, OOCYXIEHUE
npobaembl B ¢dopme auckyccuu, Case-study. JlaHHbIE TEXHOJOTMH OOECICUMBAIOT BBICOKUI
YpOBEHb YCBOEHUS CTYACHTAMU 3HAHUU, 2(PPEKTUBHOE U YCIEUIHOE OBJIAJICHHE YMEHHUSIMHU U
HaBbIKAMH B TpEAMETHOH o0yacTH, (OPMHUPYIOT I[O3HABATEIbHYIO TOTPEOHOCTH U
HEO00XO0UMOCTh JAbHENIEro camoo0pa3zoBaHus, MO3BOJIAIOT aKTHBU3UPOBATh
UCCIIEIOBATEIbCKYIO IEATEIIbHOCTD, 00ecieunBatoT 3 (HEKTUBHBIN KOHTPOJIb YCBOCHUS 3HAHUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSTeIbHOI PadoThl 00y4armmMXcst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHHSs MPOMEKYTOYHOI aTTecCTAMI
[IpencraBieHbl B MPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecTieYeHUe THUCIIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. DxoHomeTpuka . yueOHuk it By3oB / WM. U. EmmceeBa [m ap.]. — Mocksa :
WznarensctBo FOpaiit, 2020. — 449 c. — (Briciee o6pazosanne). — ISBN 978-5-534-00313-0.
— Texker : anexrponnsiii // DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/449677

0) lomotHuTeIBHAS IUTEpPaTypa:

1. Koctionun, B. 1. DxonoMeTpurKa : yaeOHHK U pakTHKyM /it By30B / B. 1. KocTionuH.
— Mockga : U3narensctBo FOpaiit, 2020. — 285 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-02660-3. — Tekct : onekrpounsii //  OBC Opaiit [caiit]. — URL:
https://urait.ru/bcode/450113

2. JlemumoBa, O. A. DKOHOMETpPHKAa : Yy4YE€OHHK M TPAKTUKYM IS CPEIHETO
npodeccuonanbHoro oopazosanusi / O. A. Jlemunosa, 1. 1. Manaxos. — Mocksa : I31aTenbCTBO
FOpaiit, 2020. — 334 c. — (Ilpodeccuonansuoe odbpazopanue). — ISBN 978-5-534-13226-7. —
Tekcr : anexrponnsiit // DBC IOpaiit [caiiT]. — URL:



https://urait.ru/bcode/449565

B) MeTtoauyeckue ykazaHus:

1. lllaruenko, H.W. DxoHomeTpurKa [ DIEKTPOHHBIN pecypc|: 1ab0paTOpHbI MPAKTUKYM:
yuebnoe nmocobue / H. U. [llanuenko. — Yiubsaosck: Yl 'TY, 2011. — 117 c¢. — Pexxum gocryma:
http://window.edu.ru/resource/537/74537/files/ulstu2011-90.pdf

r) [IporpammHuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieyeHue

Haumenoanue .
10 Ne norosopa CpoK neicTBUS JTUIEH3UU
MS Windows 7
Professional(mis  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off'lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CcBOOOTHO 0OeccpoUuHO
IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMaIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
HannonaneHas nH(GOPMaIMOHHO-

aHanuTHYecKas cucteMa — Poccuiickuit nanexc|URL: https://elibrary.ru/project_risc.asp

Hayuroro nuruposanus (PUHII)

ITouckosas cucrema Akagemust Google (Google

Scholar)

Nudopmannonnas cucrema - EnnHOe OKHO URL: http://window.edu.ru/

JOCTyna K HH(OPMAIMOHHBIM pecypcam ' ' T

IJIeKTPOHHEIE pecypeht Gnbmmorekn MITY mm. http://magtu.ru:8085/marcweb2/Default.asp

I'.1. HocoRa
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne JUCIUIIHHBI (MOAYJIA)

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

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:




MaTepI/Ia.HBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCLHUITIIIMHBI BKIIFOYACT:

VYuebHble  ayaMTOpUM Ui NPOBEACHUS  3aHATUH  JIGKIMOHHOTO  THUMA -
Crnernmanu3upoBaHHas (yaeOHast) MeOeIb (CTOJIbI, CTYJIIbS, IOCKA Ay TUTOPHAs ), MyJTbTUMEIUHHOE
obopymoBanue (IPOEKTOpP, KOMITBIOTEp, DKpaH) UIsl MPE3CHTAllMd Y4eOHOro Mmarepuana Io
JVCIIATUTAHE;

VY4ueOHble ayaUTOpUM JJIsl TpPOBEACHUS JAaOOpAaTOPHBIX 3aHSATHH, TPYNIOBBIX U
WHIUBHIyIbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJIS M TPOMEKYTOYHOH aTTeCTaluH -
CrenmanusupoBanHas (yueOHasi) MeOenb (CTONbI, CTYbS, JOCKA ayJUTOPHAs1), IePCOHAIbHBIC
KOMITBIOTEPHl OOBEIMHEHHBIE B JIOKAJbHBIE CETH C BBIXOZOM B Internet m ¢ mocrymom B
3JIEKTPOHHYI0  WH(POPMALMOHHO-00pA30BaTENbHYI0 CpeAy YHUBEPCUTETa, OCHAIICHHBIC
COBPEMEHHBIMHU ITPOTPAMMHO-METOANYECKUMH KOMIUIEKCAaMH

AyIUTOPHH [UI CAMOCTOATENBHOM paboThl (KOMIBIOTEPHBIE KIIACCHI; YUTAIbHbIE 3aJIbl
oubmmotekn) - Crienuanu3upoBaHHas (ydeOHas) MeOenb (CTOMBI, CTYJbs, TOCKA ayJUTOpPHAs),
MEPCOHAIBHBIE KOMITLIOTEPHl OOBEIMHEHHBIE B JIOKaJIbHBIE CETH C BBIXOAOM B Internet um c
JOCTYIIOM B DJEKTPOHHYIO HWH(GOPMAIIMOHHO-00pa30BaTENbHYIO CpEly YHHBEPCHTETA,
OCHAlICHHBIC COBPCMCHHBIMU ITPOTrPaAMMHO-MCTOAUYCCKUMHU KOMIIJICKCAMHA

[Tomemenne nans  XpaHeHUsS W NPODHIAKTHYECKOTO OOCITYXHUBaHUS  Y4eOHOTO
o0opynoBanus - MeGelb (CTOIbI, CTYIbS, CTEIUIAXKH ISl XpaHEHUsT y4eOHO-HArJISIIHBIX TOCOOMI
1 y4eOHO-METOANYIECKOM TOKYMEHTAIINN ), TIEPCOHANBHBIC KOMITBIOTEPHI.



[Tpunoxenue 1
Y4eOHO-MeTOANYECKOE O0ecTeyeHHe CAMOCTOSTEIbHOM PadoThl 00y4ar0IUXCS
Pasznea 1. [locTpoeHue Moae/iv JIMHEHHOW MAPHOM perpeccun
JlabopaTopnasi paGora Nel.
Buiuucnenue koa¢ghuyuenmos ypagnenus IuHelHol pecpeccuu

[Tapnas perpeccusi — 3TO ypaBHEHUE CBSI3U JABYX MEPEMEHHBIX ) U X!
y=f(0)

r7e Y - 3aBUCHMas IepeMeHHas (pe3yIbTaTUBHBIA NMPHU3HAK); X - HE3aBUCUMAs, OOBIACHSIOUIAS
nepeMeHHasi (pu3HaK - (aKkTop).

JInneliHas napHas perpeccus: y=a+ bx + & :

[TocTpoeHue ypaBHEHHUsI PErPECCUM CBOJIUTCS K OLIEHKE €€ MapaMeTpoB (B IMPUBEJCHHBIX BBILIE
yYpaBHEHUSX perpeccuu — napamerpsl a u b). s olieHKkn mapaMeTpoB perpeccuil, TMHEHHBIX 10
napaMmeTpam, UCIOJb3YI0T MeTo] HanMeHbIuX KBaapaToB (MHK). MHK no3Boaser nonmyunts
TaKue OIICHKU TapaMeTpOB, IPH KOTOPHIX CyMMa KBaJpaTOB OTKJIOHEHHH (paKTHUECKUX 3HAUCHHUH

y(X
pE3yABTaTUBHOIO IIPU3HAKA } OT TEOPETUUECKUX y( ) MHUHHMAaJbHA, T.€.
A\ 2 .
> .(y=§,)" — min
Jliis TUHEHHBIX ypaBHEHHUH PEIIaeTcs CACAYIOIas CHCTeMa OTHOCHTEIBHO a U b:

na+b> x=>y,
ad x+b> x*=>"yx.

I[J'ISI peuicHu-d HaHHOﬁ CHUCTEMbI U HAXO0KJCHUA A U b MOXHO HMCIIOIBE30BATH JABa 11oaxojga:

1. Ucnonb3yroTcs CaeayIomme COOTHOICHUS:

noy.x Aazzyzx n o>y

A= Ab =
ZXZXZ | >y X | Znyx’
Aa Ab

a=—:b=—
A A

1)



Oy - X" =X 2)

n

Cov(x,y) =%Z(Xi —X)(¥; - Y)

rae = - ko3(p¢duimeHT  BBHIOOPOYHON  KOBapHAIUU;
1 n
2 7\ 2
Oy = HZ(Xi - X)
i=1 - jgucrnepcusi (aKTOPHOTO TMpH3HAKa WIM BBIOOPOYHAs Bapualus,
Var(x)
o0o03Hauaemas Kak .

3agaua

HIMeroTcs CTaTUCTHUYECKUE JaHHBIE TOCTYIUICHUS JTOTOBOPOB B KOHCOJIMIMPOBAHHBIA OFOKET
Canxrt-Ilerepoypra(y, mapo py6.) B 3aBUCUMOCTH OT YUCICHHOCTH PabOTAIOIMMX HA KPYITHBIX U

CPEeIHMX MPEANPUITHIX(X, Mblc.yel.) SKOHOMUKHU paiioHOB 3a 2012 T. mpeacTaBiaeHbl B TaOIUIES
1.

Tabmuma 1
HocTyniienune
. YucaeHHOCTH
Ne paiiona [ /10roBopoB B
ropoaa |Owaxkery (MJpa. paboratomuix
X (ThIC. YeJl.)
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

Heobxoaumo mocTpouTh TMHEHHOE ypaBHEHHUE TTAPHOU PETPECCHH y OT X.
Pemenne.
1. JInst pacueTa mapaMeTpoB ypaBHEHUS JTUHEHHOM PErpeccHy MOCTPONTE pacyeTHYIO TadIuIry 2.

Tab6muna 2

Ne paitoHa y X Xy x? y?




1 4,4 3,3

2 8,1 6,2

3 12,9 8,1

4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39

8 48,7 49,1
9 68,6 60,1
10 104,6 74,2
11 90,5 79

12 88,3 95

13 132,4 106
14 122 112,2
15 99,1 115
16 144,2 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282
WUtoro

CpeaHue y ; X_y
3HauyeHus

2. Ucnionb3ys dopmyisl 1, 2 paccuuTaiite mapameTps a u b.
3. 3anuImTe NONTY4EHHON YpaBHEHHUE TAPHONW PETPECCHHU.

4. Jlnga mpoBepKH IPAaBWIBHOCTH IOJYYEHHOI'O YPaBHEHHMS BOCIIOJIb3YWTECh CTaTHCTUYECKOW
dynkuueit JUHEWH Ta6muunoro nponeccopa Microsoft Excel, ans storo:

— BBIJICINTE UHTEPBAJ STUYEEK, COACPIKAIINI 2 cTONIONA U 5 CTPOK;



— BcraBpTe ¢yHknuio JIMHEWH, 3anmaiite 3HaueHWe KOHCTaHTBI U
CTAaTUCTUKH PABHBIMU E€UHULIE.

— BBeauTe popMyiry Kak GopMyITy MacCHBa, JIsl YeTO HAKMHUTE KiIaBuIny F2
a 3aTeM komOuHaruio kinasuin Ctrl+Shift+Enter.

B Ttabnumne 3. mokazaHo, B KaKOM TOPSJIKE BO3BPAIIACTCS IOMOJHUTEIbHAS PErpecCHOHHAas

CTaTHCTHKA.

Tabmuma 3
b a
sép S€q
r sey
F df
SSpez. SSocm.

JlabopaTopnasi paGora Ne2.
Buiuucnenue koagguyuenma xoppensayuu u cpeoneu oumubKu annpoxkcumayuu

TecHOTY CBSI3M M3Yy4aeMbIX SIBJICHUW OILICHUBACT JIMHEHHBbIH KOI(P(PUIHEHT mnapHoi

r
Koppeasimun

o, Cov(x,y) yx-y-X

ry =b—
o, 0,0, 0,0, |
2 o2 U2 g2
o, =\\X"—-X° o,= —
FILC X , y y y
- -1<r, <1
Jlunelinbiit KOG OUIMEHT KOPPEIAIIUN U3MEHSIETCS B TIpeIeiax y .

PaBeHcTBO KO3 DHIHEHTA HYITIO CBHIETEILCTBYET 00 OTCYTCTBUY JIMHEIHOM CBsA3M. PaBeHCTBO
kod(durmenta -1 uinu +1 moka3piBacT HATMYKE (PYHKITMOHATBHOM CBSA3U. 3HAK «+» YKa3bIBacT Ha
cBSI3b MNpsMyl0 (YBEIMYEHHE WM YMEHbBIICHHE OJHOI0 TpPHU3HAKa COIMPOBOXKAAETCS
AQHAJIOTMYHBIM HM3MEHEHHEM JApPYroro MpH3HAaKa), 3HAK «-» YyKa3blBaeT Ha CBSA3b OOPaTHYIO
(YBGHI/I‘-IGHI/IG HUJIM YMCHBUICHUC OAHOI'0 IpHU3HAKAa COIPOBOKAACTCA IHNPOTHUBOIIOJIOXHBIM I10
HAIPaBJICHUIO M3MEHEHHEM Jpyroro mnpusHaka). [lokasarensiM TECHOTHI CBSA3M MOYKHO JaTh
KaueCTBEHHYIO OLICHKY:

KonnuyecreBeHHaa mepa TeCHOTbI CBA3MU KauecTBeHHas XxapaKTepuCTUKa CUbl CBA3U

no 0,25 OuyeHb cnaban




0,25-0,44 Cnabas
0,45-0,64 YmepeHHas
0,65-0,80 CunbHas
0,81-0,90 Becbma cunbHan
0,91-1,00 OyeHb cnnbHaA

O1eHKy KayecTBa MOCTPOECHHOW MoAeNH onpeaensieT KodGuuueHT (MHAEKC) JeTePMUHALNH,
a TaK)Ke CPeAHsAs OMMOKA ANMPOKCUMAIINH.

2
r
KosppuuuenT nerepmunanuu 7 :

LY
o 20,29
Xy )2
2.(y-y)
Koapduument nerepMmuHanuu npuHuMaeT 3HadeHus oT 0, Korga (akTopsl X HE OKa3bIBAIOT

HUKAKOT'0 BIMSHUS HA 3aBUCUMYIO IIEPEMEHHYIO, 10 1, KOTJa M3MEHEHHUs 3aBUCUMOM TIepEMEHHOM
Y TIOJTHOCTHIO OOBSCHUMBI BIUSHHEM (DaKTOPOB MOJICIIH.

@yHKIMOHAIbHAsL CBA3b BO3HUKAET NpPU 3HAUEHUU paBHOM 1, a orcyrctBue cBssu - 0. Ilpu
3HAYCHUAX TOKa3zaresnel TeCHOTHI cBsi3u MeHblue 0,7 BenuunHa Kod(duimenTa aerepMUHaIiu
Bcerga Oyzmer Hmxke 50%. DTo 03Hayaer, YTO Ha JOJNIO Bapuanu (aKTOPHBIX MPH3HAKOB
IPUXOJUTCS MEHbIIAs YaCTh 110 CPABHEHHIO C OCTAJIbHBIMU HEYYTEHHBIMH B MOJIENH (PaKTOpaMH,
BIIMSIOIMMHI Ha U3MEHEHUE pe3yJbTaTUBHOTO Moka3aTels. [locTpoeHHbIe MpU TaKUX YCIOBUSX
pPErpecCuOHHbIE MOJIENIN UMEIOT HU3KOE MPAKTHUECKOE 3HaYECHHUE.

Cpennsia omm0Ka anmpoOKCHUMANMM - CpPEIHEE OTKJIOHEHHE pAaCUETHBIX 3HAYECHHM OT
(haKTHYEeCKuX:

o _1 Y=Y 1000
A_nZA nz‘ v 100/0.

JomycTuMplii ipeies 3HaYCHUI A . He 6osee 8 - 10%.
3agaua

Onpeaenum TUHEHHBIN KOA()PUITUEHT MapHO# KOPPEIAINH U CPETHIOI0 OITMOKY alpOKCUMAITUN
JUIsl ypaBHEHHMsI TAPHOW perpeccuu, mosryaeHHoro B JlaboparopHoit padote Nel.

Pemenne.
1. lononHuTe TabMuIy 2. CIEeAYIOMKUMHU pacYeTHBIMU MOJISIMHU (Tal0I. 4).

Tab6nuna 4



Ne paiioHa y X xy x? Yy Y=Yy
1 44 |33

2 8,1 6,2

3 12,9 8,1

4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39

8 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
Utoro

CpeaHune y X Xy X2
3HaueHus

o




2. CpaBHHTE MMOIYYCHHOE 3HaYeHUE KOd(PPUIEHTA TETSPMUHAIIUN CO 3HAUCHHUEM, BEIUHCIICHHBIM
dbynakuueit JUHENH.

3. Caenaiite BBIBO/IBI O TECHOTE CBSI3U M 00 OLIEHKE KauecTBa MOCTPOSHHON MOIEIIH.
JlabopaTopnasi paGora Ne3.
Oyenka 3nauumocmu ypaenenus pecpeccuu ¢ nomowvio F-xpumepus @uwepa

F-kputepuit ®uirepa 3aKkir04aeTcsi B MPOBEPKE THIOTE3bI Ho O CTATUCTUIECKON HE3HAYUMOCTH
ypaBHEHHU perpeccuu. [Jjist 3Toro BINONHIETCS CpaBHEHUE PAKTUUECKOTO Fgpaxm M KPUTHUECKOTO
(TabmuaHOTO0) Fines, 3HAUCHUE F-KpHTEpUs Dumepa.

Fpaem ompenensercs H3 COOTHOLIEHUS 3HAYEHU (AKTOPHONH U OCTaTOYHOM JHCIEepCHid,
pacCUMTaHHBIX Ha OJHY CTENIEHb CBOOOIBI:

n-m-1 A3)

r7ie N — 9UCIIO0 €AWHUI] COBOKYITHOCTH; M — YHUCJIO MapaMeTPOB MPH MEPEMEHHBIX (JUIs TUHEHHOM
perpeccuu m = 1).

Fra6n — MaKCHMaJIbHO BO3MOKHOE 3HAYCHHE KPUTEPHS 0] BIUSHUEM CIy4alHbIX (DaKTOPOB MpH
creneHsx cBoooabl K1 =m, ko =n—m — 1 (ust tuHeliHON perpeccuu M = 1) 1 ypoBHE 3HAYMMOCTH
a.

YpOoBEHb 3HAYUMOCTH 0. — BEPOSITHOCTb OTBEPTHYTh IIPABWIBHYIO TUIIOTE3Y IIPU YCIOBUH, YTO OHA

BepHa. OOBIYHO BenM4MHA o TpuHUMaeTcs paBHoi 0,05 nmm 0,01.

Ecmn Fuaer < Fpaxm, TO Ho - Tumore3a o ciiydaiiHOM NPUPOJE OLIEHWBAEMBIX XapaKTEPUCTHK
OTKJIOHSIETCSl M IPU3HAETCA UX CTAaTUCTHUYECKask 3HAUUMOCTb M HafexkHOCTb. Ecin Fuasr > Fpaxm,
TO THUIOTE3a o HE OTKIOHAETCA M NMPU3HAETCS CTATHCTUYECKAs HE3HAYMMOCTb, HEHAIEKHOCTD
YPaBHEHHS PETPECCHUM.

3agaua

Omnpenenum  F-kputepuii ®dumepa a1 ypaBHEHHUsS] TApHOW PErPecCHd, TMOIYyYECHHOTO B
JlaGopatopHoii pabote Nel.

Pemnenue.



1. Paccuuraiite Fpuom 1m0 Qopmyne 3 U cpaBHUTE MOJIYyYEHHOE 3HAYEHHUE CO 3HAYCHHEM,
paccuntanHbeM ¢ nomotbio Gynkiun JINMHEWH B JIabopaTopHoit paboTeNel.

2. Onpenenute Frag,: ipu 3amanHOM ypoBHe 3HaunMocTy o = 0,05 (Ipunoscenue 1). Kputnueckoe
3HaYCHHE TaK)Ke MOXKHO HaiTu ¢ nomotbto pyakuun Excel FPACIIOBP.

3. CpaBHuTe noiay4eHHble 3HAYECHUS Frass M Fpaxm, CAETANTE BHIBOA O CYIIECTBEHHOCTH CBSI3H.
JlaGoparopHasi padora Ne4.
Oyenka cmamucmuyeckou 3HaYUMOCMU NAPAMEMPO8 pecpeccuul U Kopperayul

J1si OLIEHKH CTATHCTHYECKON 3HAYHMOCTH KOI(P(PHUHMEHTOB perpeccMiu M KOppeasunu
paccunteiBatoTcs t-kpurepuii CTbIOAEHTa U [I0BEPHUTEIbHbICE HHTEPBAJIbI KaXAOr0 W3
nokasareseil. BeiiBuraercs runoresa Ho 0 cydailHON IpUpoJie ToKa3aTese, T.€. 0 HE3HaYUMOM
UX OTIMYUU OT Hyasd. OlleHKa 3HAaYMMOCTH KO3()(PULMEHTOB pEerpeccuu M KOppessluu C
nomouiplo t-kpurepust CTbIOAEHTa IPOBOIUTCS ITyTEM COIOCTABJICHHS X 3HAYCHUM ¢ BETMYMHON
CIlydyaifHON OIIHOKHU:

tbz—; . =—:; tr:
! 4)

Cayvaiinple OmMOKHM TapaMETPOB JIMHEHHON perpeccuu M Kod(pQUIMEHTa KOpPPEIsIuu
OTIpeNIeNAI0TCs IO (OpMyTIaMm:

2-90%-2) [ s%,, s

ocnm. .

B D ST S (3 CE ey 5
IS AED X D Y )3

a = n—2 nZ(X—X)Z - oem. nzaxz =~ Yocm. no, , o
se. =

7)

CpaBHuBas (akTHueckoe M KpuUTHYecKoe (TabmuyHoe) 3HadeHHs [-CTATUCTHKU - tnesn W
tpaxm - IPUHUMAEM WUJIM OTBEpraeM rumnotesy Ho.

Csa3p Mexay F-xpurepuem ®dumepa n t-cratuctukoil CThIOJEHTA BBIPAKAETCS PABEHCTBOM:

t? =t2 =+/F.

Ecnut tiasr < tpam  WITH tpam < - tmass, TO Ho OTKIIOHSICTCS, T.€. @, D U I'xy HE CITy4aiiHO OTIIMYAIOTCS
OT HYJIS U CPOPMUPOBATUCH TO]] BIUSIHUEM CUCTEMATHYECKU ACHCTBYIONIETO (haKkTopa X.

Ecn tmaon > tpaxm W4 tpam > = tmacs, TO THIIOTE3A Ho HE OTKIIOHAETCS U IIPU3HACTCA Clly4danHas
npupona GopMupoBaHus a, b wim ryy.



3agaua

OneHUM CTaTHCTUYECKYI0 3HAYMMOCTh KO3()(QHUIMEHTOB perpeccuy, pacCUYUTaHHBIX B
JlaGopaTopHoii pabote Nel.

Pemenue.

1. TpumuTte Tunorte3y Ho 0 cTaTHCTHYECKH HE3HAUMMOM OTIMYUM TTOKa3aresei ot Hyns a = b =
rxy =0.

2. PaccuuraiiTe BeNMMYMHBI CIy4yalHBIX OMIMOOK, HCIONb3ys ¢opmynsl 4, 5, 6, 7. CpaBHute
MOJIYYCHHBIC 3HAYCHUSI CO 3HAYCHHSIMH, pacCUMTaHHBIMH ¢ momoimisio ¢yaknun JIMHEWH B
JlabGopaTtopHnoii padoreNel.

3. Onpenenute trass IpH 3a1aHHOM ypoBHE 3HauMMOCTH oL = 0,05 1 cTenenso cBoOoA K2 =N —m
— 1 (IIpunoosicenue 2). Kputnaeckoe 3HaYCHHUE TaK)Ke MOKHO HAlWTH ¢ momonibio ¢pyaknnu Excel
CTHIO/IPACIIOKFP.

4. CpaBHUTE NOJTYyYEHHBIE 3HAYEHUS tnacr U tpaxm, CAETANTE BBIBOJ O CTATUCTUYECKON 3HAYMMOCTH
napamMeTpOB PErPECCUH.

JlaGoparopHasi padora NeS.
Pacuem oosepumenvHvix unmepsanos

3aMeTI/IM, YTO BCC OILICHKU, HpI/IBGI[eHHInle paHee, onpe;[en;noTc;I OJHHM YHMCIIOM, T.C. ABJIAKOTCA
ToueuHbIMU. [Ipu MasbIx o0beMax BBIOOPKM TOYEUHAs! OLIEHKAa MOXKET MPHUBOAMTH K OOJIBIINM
OLHI/I6KaM 1 3HAYUTCIIBHO OTJIMYATHCA OT OICHUBAEMOT'O napaMeTpa. EOJIGG H.II/IpOKOG HpI/IMeHeHI/Ie
MOJIYYHJT METOJT JIOBEPUTEILHBIX HHTEPBAJIOB, pPa3pabO0TaHHBI aMEPUKAHCKUM CTaTUCTUKOM HO.
HetimaaomM.

Takum oOpa3oM, paccYMTaHHbIC 3HAYCHHS IMOKa3zatenei (Kod(pQUIMEHTH a8, D, Ixy) SBISIOTCS
npUOIMKEHHBIMH, TTOJyYeHHBIMA Ha OCHOBE MMEIONIMXCS BBIOOPOYHBIX JAaHHBIX. [ OneHKu
TOTO, HACKOJIbKO TOYHBIE 3HAUEHHUs IIOKa3aTelied MOTYT OTJIMYaThCS OT PAacCCUMTAHHBIX,
OCYIIIECTBIISIETCS [MOCTPOCHHE JIOBEPUTEIBHBIX HWHTEpBaJOB. JlOBEpUTENbHbIE HWHTEPBAJIbI
OTpPEENAIOT MpeAesbl, B KOTOPHIX JI€KaT TOYHBbIE 3HAYEHUS OINpEAENsieMBbIX IMOKa3zaTenei ¢
3aJIaHHOM CTENEHbIO YBEPEHHOCTH, COOTBETCTBYIOIIECH 3aJaHHOMY YPOBHIO 3HAUMMOCTH o.. [Ipu
MOCTPOCHUU SKOHOMETPUYECKUX PErPECCUOHHBIX MOJIENIE TOBEpUTENbHbIE HHTEPBAIBI OOBIYHO

y a=005 «a=0,01
ONPEAENSIOT I IBYX YPOBHEM 3HAYMMOCTH - "
TOBOPAT O S5-TIPOIIEHTOHOM YPOBHE 3HAYUMOCTH WUIU 00 |-POLIEHTHOM YPOBHE 3HAYUMOCTH.

1-a=0,95
u

. COOTBETCTBEHHO

JloBepuTenbHbIe MHTEpBAIBI (YPOBHH JOBEpHs) TPH ATOM OyayT paBHBI

1-a=0,99

. COOTBETCTBEHHO TOBOPSAT O 95-MPOLIEHTHOM WK O 99-MpOLIEHTHOM YpOBHE
noBepus (HaaexkHocTr). [loguepkHeM, 4TO YeM MEHbIIIe YPOBEHb 3HAUUMOCTH (0OJIbIIIE YPOBEHD
JOBEpUsl), TEM IIMPE COOTBETCTBYIOUIMI JOBEPUTENBHBIM HMHTEpBal (NP NPOYMX PaBHBIX
YCIIOBUSIX).

Jlnist pacueTa JOBEpUTEIbHBIX HHTEPBAJIOB JIJIsI TAPaMETPOB & U D ypaBHEHHUs TMHEHHOM perpeccun
orpezesnsieM IPeIeIbHYI0 OMUOKY A JIJIS KaXKIOTO TTOKA3aTes:



Aa =t - S€

maoi.

ar Ab = tmaﬁﬂ. *S€p- (8)

Bennuuna ty.6, npencrasisier coboit TabaunuHoe 3HaueHue t-kputepust CTbIOICHTA 1101 BIUSHUEM

CITy4ailHBIX (PaKTOPOB MpH CTETIEHH CBOOOABI K = N—2 1 3alaHHOM YPOBHE 3HAYHMOCTH CL.

DopMyIsl UIsl pacyeTa JOBEPUTEIIbHBIX UHTEPBAJIOB UMEIOT CIECAYIOIIUN BUL:

Y. =axtAa;, y, =a-Aa; 7y, =atAa

=D+t : =0 A ; - b + Ab
7/b b _Ab’ 7/bmin b b’ J/bmax (9)
ECHI/I B FpaHI/ILIbI I[OBepI/ITeJILHOFO HHTepBaJIa nonagact HOJb, T. €. HMXHIAA FpaHI/II_[a
OTpUIaTcIbHAa, 4 BEPXHAA IMOJIOXKUTEIIbHA, TO OHeHHBaeMBIﬁ nmapaMeTp NMPUHUMACTCA HYJICBBIM,
TaK KaK OH HC MOXET OAHOBPEMCHHO ITPUHUMATH U MMOJIOKUTCIBHOC, U OTPULATCIIBEHOC 3HAUCHUA.

3agaua

Paccunraem noBepUTENbHBI HHTEPBAT I KOI(GUIIMEHTOB a 1 D, 3HaYEeHHsI KOTOPBHIX HaliIeHBI
B JIaboparopHoii paboreNel.

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

2. OmpezienuTe TOBEPUTEIBHBIC HHTEPBAJIBI 11 KOdhduineHToB a, b mo dopmyse 9 u 3anummre
MOJIy4YEHHBIE TPAaHULbI TOBEPUTEIbHBIX HHTEPBAJIOB.

JlaGoparopHasi padora Ne6.

Toueunwlll u UHMEPBATLHBIU NPOSHO3 NO YPAGHEHUIO TUHEUHOU pecpeccu

TodeyHbli IPOrHO3 3aKIIOYACTCA B IIOJYYCHUU IPOTHO3HOIO 3HAYCHUS P KOTOpOe

y, =a+bx
OIIpEeIENSETCs ITyTEM [TOICTAHOBKH B ypaBHEHHE perpeccum: [ | |

Xy, Y, =a+b-Xx,
COOTBETCTBYIOLIETO (IIPOrHO3HOT0) 3HAUCHUS : .

WHTepBanbHbIi IPOTHO3 3aKJII0YACTCS B IOCTPOCHUH JJOBEPUTEIHHOTIO HHTEPBAa IPOTHO34, T. €.
HIDKHEM W BEPXHEH TPAHULl Vpmin, Vpmax MHTEPBANA, COIACPIKAILETO TOYHYHIO BEIMYUHY IS
IPOTHO3HOTO 3HAYCHUS Yp (Vpmin< Yp< Vpmax). JlOBEpUTENBHBII HHTEPBAJ BCET1a ONPEIEIAETCS C
3aJJaHHOH BEPOSTHOCTBIO (CTENEHBIO YBEPEHHOCTH), COOTBETCTBYIOLICH MPUHATOMY 3HAYCHHIO
YPOBHSI 3HAYMMOCTH CL.

m.

IIpenBapuTeIbHO BHYUCIAETCS CTAHAAPTHAS OIIMOKA IPOrHO3a P |

1 (Xp_Y)2

. +
ocm. n 2
2.(x=%) (10



o Yomi
3aTeM CTPOMUTCA JOBEPUTENIbHBIM MHTEPBAJI MPOTHO3a, T. €. ONMPEACISIOTCS HUKHSISA Pmin

y
BEPXHSIA Pmax rpaHMIBI MHTEPBAJIa POTHO3a:

5, =Yo~Ag vy, =Y, t+Ag
Aflp = tma6ﬂ. ) mf/p '
rac
3agaua

BbImomHUM MPOrHO3 OKUIaeMbIX O0BEMOB MPOAAXK Y MPHU MPOTHO3HOM 3HAUYEHHUU 3aTpaT Ha
pekitamy x, coctasistomeM 107% ot cpeanero ypoBHs. OLIEeHMM TOYHOCTh ITPOTHO3a, pACCUUTAB
OLIMOKY MPOTHO3a U €T0 JJOBEPUTEIbHBIN HHTEPBAI.

Pemenue.

X

p

1. Paccuuraiite nporao3HoE 3HaUCHHE , @ 3aTeM MIPOTHO3HOE 3HAYCHHUE

2. PaccuuTaiite omubKy porunosa 1o gopmyie 10.

3. [loctpoiiTe NOBEPUTENBHBIA HMHTEPBA] IPOTHO3a, CAEIAWTE BBIBOABI O HAJAEKHOCTHU
MPOTHO3A.

JlaGoparopHasi pabora Ne7.
Pacuem xkoagpguyuenma snacmuunocmu

B 3KOHOMUYECKMX HCCIEIOBaHUSAX IIMPOKOE MPUMEHEHUE HAXOAHWT TaKOW IOKa3aTelb, Kak
KOX((UIIMEHT 3TaCTHYHOCTH, BEIUUCISIEMBIH TI0 hopmyie:

2= (2
Yy,

KoadduumenT 3macTiyHOCTH MOKa3bIBaET HAa CKOJIBKO MPOLEHTOB U3MEHHUTCS PE3yNbTaT ) MpH
u3MeHeHnu ¢akTopa x Ha 1 % OT CBOEr0 HOMUHAJIBHOTO 3HAYCHHUS.

Jlnst muHeHOU perpeccur Kod(PHUITMEHT 2IaCTUYHOCTH PaBeH:
X

O=b—
y

Y 3aBUCHUT OT X, IOATOMY PAaCCUUTHIBAIOT CPEIHUIN KOI(DPUIIMEHT 21aCTUYHOCTH:



2

Cpennanii KO3POUIUEHT AIACTUIHOCTH IIOKa3bIBAECT, HA CKOJIBKO IIPOLICHTOB B CPEIHEM IO
COBOKYITHOCTH U3MEHHUTCS PE3YJIbTAT ) OT CBOEH CpeaHEl BETWYMHBI TPH U3MEHEHUH (DaKTopa X
Ha 1 % OT cBO€ro cpeaHero 3Ha4YCHMUSI.

3agaua
Paccuntaem KO3 PHUIMEHT 37TACTUYHOCTU U CpeTHUIN KOI((PUIMEHT TaCTUYHOCTH.

Pemenne.
1. Paccuuraiite K03 GUIHMEHT STACTUYHOCTH U CPEAHHI KOIPOHIMEHT IaCTHYHOCTH.

2. Cpenaiite BBIBOIBI 00 M3MEHEHUHM Y IPH U3MEHEHHHU (aKTOpa X.
KoHTpoJibHBIE BONIPOCHI:
1. Uro noHuMaeTcs moj napHoOil perpeccueit?

2. Kakoii Bug iMeeT cucteMa HOpMaJIbHBIX YPAaBHEHUH METOa HAaMMEHBIIINX KBAJIPAaTOB B Clydae
JIMHENHOM perpeccuu?

3. ITo xakoit popMyiie BEIYUCISAETCS TMHEHHBIN KO3 PUIIMESHT TapHON KOPPESITUu?

4. Kak BBIYUCIISIETCS U YTO MOKA3bIBACT MHACKC ACTEPMUHALINH?

5. Kak npoBepsieTcss 3HaYMMOCTh YPaBHEHUS PETPECCUU U OTIENBHBIX KOA(D(HUIIEHTOB?
6. Kak cTpouTcsi JOBEpUTEIbHBIA HHTEPBAJ IPOTHO3A B CiIy4Yae JIMHEHHON perpeccuun?

7. Kak BBUMCIAIOTCS M UYTO TMOKA3bIBAIOT KOAY(PQPHUIIMEHT 3JIACTUUYHOCTH O W CpeaHUM

KOA((UIIUEHT TTACTHYHOCTH 9 9

Pasznea 2. [locTpoeHue Mojae/ M MHOKeCTBEHHOM JIMHEHON perpeccuu
JlaGoparopHasi padora Nel.

Ombop haxmopos 0151 NOCMPOeHUs MHONCECMBEHHOU TUHEUHOU 3A8UCUMOCTIU
U OYeHKa cmeneHu KOITUHeApHOCU U MYTbMUKOITUHEAPHOCMU PecPeccopos

MHo:xecTBeHHAsl JTHHeHAsi perpeccusi — ypaBHEHHME CBSA3M C HECKOJIBKMMH HE3aBHUCHUMBIMU
IIEPEMEHHBIMHU:

y=by +bX +0byX, +...+ b X, + & )



rae y — 3aBucuMasi (00BsICHsAeMasl, SHIAOTEHHAsI) — PEerpeccan; Xi, X, , Xm — HE3aBUCHUMBIE

(0OBsICHAIOIINE, PK30TCHHBIE) MEPEMEHHBIE — PErpeccophl, £ — CiIydaliHas COCTaBIISIONIAS

MOJENH.

3aBucumocth (1) BO MHOrMX ciydasX J[OBOJBHO XOPOLIO OTPa)XaeT CJI0KHUBILNECS
HKOHOMHYECKUE B3aUMOCBs3H. VcxomHast MHPOpMAIUs Ui MOCTPOCHUS JaHHOM 3aBUCHUMOCTH

0OBIYHO 33/1a€TCS B BUJIE HEKOTOPOU TAOJIHIIBI.

Ne ¢aKTOpr, ANA KOTOPbIX NOZ1Iy4YeHbl AdHHbIE

X1 X2 Xj Xm y
1 X11 X21 Xj1 Xm1 2
2 X12 X22 Xj2 Xm2 V2
n X1im Xom Xjn Xmn yn

CHGZ[yGT ONpCACIMTL BCC JIM ICPEMCHHLBIC CIICAYCT BKIIOYAaThb B YPABHCHHUC WU CCTb
NEPEMECHHBIC, KOTOPBIC CYIICCTBCHHO HE BIIMAIOT HA BECJIMYHHY Y U UX HGHGHGCOOGpaSHO BKJIIOYAThb

B (1). B mepBom ciiydae p = m, Bo BTopoM pP< m.

Jlist perieHust 3TOro BONpoca 4acTo MCHOIb3YeTCsl TabsnIa, COCTaBIeHHAs U3 KO (UIIMEHTOB
HapHOW KOppeISIMU. DJIeMEHTAaMH TaKoW TaOMUIbl SABISIOTCS KO3(DPHUIMEHTH MapHOM
KOppeNsun i Bcex M gaxkTopoB. Tabmuma umeer BUL:

B xiteTkax TaONHIBI 3aNICaHBI TApHBIE KO3 PHUIIMEHTHI KOPPEISIIH, HalTpUMED,
KO3 PUITUEHT KOPPETAUUA MEKTY TIEPEMEHHBIMHU X2 U X1.

Koaddurmentsr

rin

, @ TAKXKe

r

ij

)51

Fyx

y X1 X2 Xm
! ' ryxl ryX 2 ryxm
X rxl y 1 rxlxz rXlxm
& T,y rxzx1 1 rxzxm
. er y er X erxz !

rxz X

— MapHbI

) coBmamaror, Tak Kak TECHOTA CBSI3U MEXKIY

MIEPEMEHHBIMHU Y U Xj Takas jke, Kak MeX1y IepPEeMEHHBIMHU Xj U Y, aHaJIOTUYHO TS Xj U Xi.

[TosToMy TabmuUIy 3aMUCHIBAIOT B YIPOIICHHONH CUMMETPUYHOH (popme (TpeyrosibHas popma).



y X1 X2 Xm
y 1
ryxl ryxz r-yxm

X — 1

' rX1X2 r-X1Xm
X _ _ 1

’ rXZXm
Xm — _ — 1

[To maHHBIM Tako# TaOIUIBI MOXKHO MPUMEPHO OLIEHUTD, KaKue (PaKTOPHI CYIIECTBEHHO BIUSIOT
Ha MMEPEMEHHYIO Y, a KaKhe — HECYIIIECTBEHHO, a TAK)KE BBISIBUTH 3aBUCUMOCTD MEXKTY (DaKTOpaMHU.

Ecnu Benmunnaa ko3¢ dunrerTa mapHoH KOPPEIIuy MEXIy Y U Xj Majia, TO HereliecooOpasHo
BKJItoUaTh hakTop Xj B ypaBHeHue (1). Bricokoe 3Hauenne ko3 duireHTa napHoii KOppensuuu
MEXIY Xi U Xj, IOKa3bIBaeT UX TECHYIO KOPPEISAHMOHHYIO CBsI3b. CunTaeTcs, YTo JIBE ePEeMEHHBIE
Xi ¥ Xj SIBHO KOJUIMHEAPHBI, T.C. HAXOIATCS MEXIy COOOW B JIMHEHHON 3aBHCHMOCTH, €CIH

r,, >0,7
X . Eciiu axTopsl SIBHO KOJJTMHEAPHBI, TO OHU AYOJIHPYIOT IpYT Apyra U OJWH U3 HUX

PEKOMEHAYETCS UCKITIOUUTH U3 perpeccuu. [Ipennourenue npu 3Tom otaaercs He pakropy, 6osee
TECHO CBSI3aHHOMY C Pe3yJIbTaToOM, a TOMY (DaKTOpy, KOTOPBIN MPHU TOCTATOYHO TECHOM CBS3M C
Pe3yJIbTaTOM UMEET HaMMEHBIIYIO TECHOTY CBS3H C IPYTUMU (PaKTOpaMU WU BHIOMPAIOT OJIUH U3
HUX B 3aBHCHMOCTH OT MX CMbICIIa U MHEHHS uccienoBatens. HerenecooOpa3sHo BKIIOYaTh B
ypaBHEHHE OHOBPEMEHHO MOKa3aTel, IPEACTABISIOINE CYMMY HEKOTOPBIX (DaKTOPOB MIIM UX
COCTaBHBIX YaCTeH, a TaKKe XapaKTepH3YyIOLIMe OJUH U TOT XK€ (aKTOp, BBIPAKEHHBIH B
pa3IMYHBIX SAMHULIAX U3MEPEHUs, HalpuMep, a0COTIOTHBIX U OTHOCUTEIbHBIX.

[To BenmuunHe MapHBIX KOI(DPHUIMEHTOB KOPPEISAIUN OOHAPYKUBACTCS JTUIIH SIBHAS KOPPEIISIIHS
¢daxTopoB. Haubonpiime TpyTHOCTH BO3HUKAIOT MPU MyrbmukosiuHeaprocmu (paxkropon. s
OLIEHKHA MYJIbTHKOJUIMHEAPHOCTH (aKTOPOB HCHOJIB3YETCS onpedeiumens Mampuybl NAPHbIX

K03 puyuenmos medxncchaxmoprou Kopperayuu DET|R| .
rxlx2 rxlxm
DET|R| = fion 1 Py
M x Tx, %, - 1

Yem Ommke k 0 ompemenurens MaTpuibl MEX(PAKTOPHOW KOPPENAIMH, TEM CHIIbHEE
MYJIBTUKOJNIMHEAPHOCTh (DAKTOPOB M HEHAJEKHEE Pe3ylbTaThl MHOKECTBEHHOM perpeccuu. U
HA000pOT, ueM Onmxke K 1 onpeneauTens MaTpULbl MEX(PAKTOPHON KOPPENSALUU, TEM MEHbIIE
MYJIbTUKOJIIMHEAPHOCTH (PAKTOPOB.

3agaua



Tpebyercst MOCTPOUTH CTATUCTUYECKYIO 3aBUCUMOCTh CTOMMOCTH KBapTHPBI OT TpeX (akTOPOB B
BUJIC MHOXECTBEHHOW perpeccuu (tabmn. 1). J[ns moctpoeHuss Mopenu, B MEPBYIO OYepeb,
HE00X0IMMO MTPOBECTH 0TOOP (PAKTOPOB M OLICHUTH CTENICHb KOJUTMHEAPHOCTH PETPECCOPOB.

Pemenmne.

1. Paccuwmraiite ko3pdunreHTsl mnapHOW Koppensiuu. I[IpoBepbTe MNPaBUIBLHOCTH
pacdeToB ¢ momotbio cratuctudeckoi dyakuuun KOPPEJI anekTponHo# Tabmuiibt
Microsoft Excel.

2. Tlo monydeHHBIM B3HAYCHHUSIM TAPHBIX KOADOUIIMEHTOB KOPpEISAIUU OTOepuTe
HauOoJiee cymecTBeHHbIE PaKkTOpbI 11t ypaBHeHUs (1).

3. TlpomepbTe (hakTOPHI HA KOJUTMHEAPHOCTh U MYJIbTUKOJTHHEAPHOCTD.
4. Cpemalite BBIBOIEBL.
Tab6muna 1.

I/ICXO,Z[HBIC JaHHBIC 3a1a4U

CTOMMOCTb obwas Xunast paccToRnne
2 00 MeTpo,
Ne nam. KBapmpsbl, |nnowaab, m~| Mnowaab,
2, MUHYT

TbIC. 4ON., Y X1 M” X o MeLLIKOM X3

1 16 80 84 3
2 22 62 37 8
3 23 69,7 42 18
4 19,8 79 80,3 28
5 34 96,4 88 8
6 24,8 90 64 8
7 23,7 102 66 7
8 41 87 86,8 10
9 31 114,8 74 10
10 38,6 114,3 74,7 8
11 46 90 62 8
12 38 116 81 10
13 42,7 107 78,8 10
14 27 93 66 18
15 78 176 129 10
16 38 96 69,4 8
17 23,8 92 72,8 10
18 68 176 110 20
19 23 74 49 18
20 48,8 106 73,7 10
21 34 88 61,7 3
22 23 74 48,8 10
23 26,8 74,7 80,8 10
24 37 118 76 8
25 30 92 62 18
26 43 110 79,8 8




JlaGoparopHasi padora Ne2.
Oyenka napamempog ypasHeHUsi MHONCECMBEHHOU pe2peccuul

JI1s1 OLleHKM IMapaMeTpOB YPaBHEHUsI MHOXKECTBEHHOU JIMHEHHOW PErpecCUr IMIPUMEHSIOT METO
HauMeHbIux kBajapatoB (MHK).

Jlnst IMHEVHBIX YpaBHEHMM M HEIUHEUHBIX YPABHEHUM, IIPUBOJAMMBIX K JIMHEHHBIM, CTPOUTCS
CJIENYIOIIasl CUCTEMA HOPMAJIbHBIX YPAaBHEHUM, PEIICHUE KOTOPOM I03BOJIAET MOJYYUTh OLEHKH
napamMeTpOB PErpecCUr, B YaCTHOCTH i ypaBHeHUs (1):

Zy: nb, +b12x1+b22‘x2 +...+mexp,
Z:yx1 =boZX1+b12X12 +b221x1x2 +...+bm2xmx1,
\Zyxm :bOme +b12X1Xp +b22“x2xm +...+bm2x%. 2

OHUM U3 METOJIOB JJISL €€ PEIICHUS SBIISIETCS METO]] OTIPEICTTUTEIICH:

NN DX ) X
Alezxf szxl Z:xmx1

PRIDRTI HEMY 3=

rIe — OTpEIETUTENIb CUCTEMBI,

Ab, Ab,  Ab,

ey — YacCTHBIC OIPCACIIUTCIIN, KOTOPBLIC IMOJIYYarOTCd IMYTECM 3aMCHbI

COOTBCTCTBYIOIIICTO CTOJ'I6I_[a MaTpulbl OIPCACIUTCIIA CUCTCMBI JTaHHBIMHA JICBOIT YaCTH CUCTEMEL.

3agaua
1. PaccunTaiiTe mapameTpbl ypaBHEHUSI MHOKECTBEHHON PErpeCCUM ¢ TOMOIIBIO
MeToJa omnpenenureneid. JJis BBIYMCIEHUS OMpPEACUTENEH HCHOJIb3YyHTe
cratuctudeckyto Gynkiuo MOIIPE/. [TpoBepbTe mosydeHHBIC PE3YIbTaThI
¢ nomoipio Gpynxun JIMHEWH.
2. 3anuiuuTe MOJIy4YeHHOE ypaBHEHUE MHOKECTBEHHON PETrPecCru.

JlabopaTopnasi paGora Ne3.

Ilocmpoenue ypagnenus MHONCeCMBEHHOU pespeccuu 8 CMaHOapmu308anHoll hopme



Ecmu ko3 duiimeHTsl MHOXECTBEHHOW PErpeccHH paccMaTpUBaTh B KayeCTBE IOKaszaTesen
BIUSHUS (PAKTOPOB, TO CIIEAyEeT UMETh B BUAY, YTO KOI(PPHUIIUEHTHI PErPECCUU MEXIYy coOOMU
IpsIMO HE CPaBHUMBI. VIX YUCIIEHHBIE 3HAYCHHs 3aBUCAT OT BHIOPAHHBIX CIMHUIl U3MEPEHUS
Kaxzaoro ¢akropa. UYToObl KOAPPHUIMEHTH PETPEecCHMH CTaJH CPAaBHUMBI, UX TNPHUBOIAT K
CTaHJApTU3UPOBAHHOMY MacITady. J{i1st 3TOro Bce mepeMeHHbIE BBIPAXKAIOT B 0€3pa3MepHBIX, TaK
Ha3bIBAEMBIX CTaHJAPTH3MPOBAHHBIX CIUHHIIAX W3MEPECHUS TIPU TIOMOIIM  CIIETYIOIINX
COOTHOUIEHUM:

Loy X))

y o i Oy

rIe , ' — COOTBETCTBEHHO CpeHUE KBAJPaTUUHbIE OTKIOHEHHUS.

CB0OOIHBII WiIeH Do B CTaHAAPTU30BAaHHOM YPaBHECHUU MHO)KECTBEHHON PErPECCUU OTCYTCTBYET,
T.€. ypaBHeHHUeE (1) MOXKHO 3anucarh B BUJIE:

t, = ﬂltxl +ﬁ2tx2 +...+ﬁmtxm + & @

Bce nepemenHble ypaBHEHUS! BbIpaXKEHbI B CPABHUMBIX eAMHULAX u3MepeHus. KoadduumeHTs

B By o Ha3bIBAIOTCS KOA((UIIMEHTAaMH PErpecCUy B CTaHJAPTHU30BAHHOM MaciiTale.

Bi (1=1m)

Jns ux ompeneneHus MOXKHO mepeitu oT koaddunmentoB bj x U 00paTHO

OCYIIECTBIISIETCA 10 hopmyJie:

b.o
iOx;
py=—

Oy

Koaddumumentsr perpeccun (2) mMoKa3bIBAIOT BIUSHUS W3MEHEHHUS KaXKIOW IEepEeMEHHON Ha
u3MeHeHue gaxropa Y. Bee koadpunneHTs BbipaxkeHbl B CPaBHUMBIX €IMHUIIAX U3MepeHus. Yem
gompme | © )|,
pe3yJIbTaTUBHBIM.

TEM CHUJIbHEE BIIMAET COOTBETCTBYIOUIMI (DakTOpHBIM MOKa3aTenb Ha

Takum 00pa3om, cpaBHUBas MEXIy COOOW CTaHAApPTH30BaHHBIE KO3(PQHUIIMEHTH perpeccuu
MOYKHO PaHXHpOBAaTh (aKTOPHI MO CHJIE MX BO3JICHCTBHS Ha pe3yabTar. B 3TOM OCHOBHOE
JIOCTOMHCTBO CTaHIapTH30BAHHBIX KOA()(PHUIIMEHTOB perpeccu B OTIWYHE OT KO3 OHUIIMEHTOB
«UYUCTOMY PErpeccuu, KOTOPbIe HECPABHUMBI MEXKIY COOOA.

Ha npakTrke 4acTo UCIONb3YIOT ypaBHEHUE PETPECCUH B CTAHIAPTU30BAaHHOM MacIiTade B BU/IE:
Y = BiX + BoXo + ...+ L Xm +e

Kak ObUTO MOKa3aHO BHINIE, PAHXKHPOBAHWE (PAKTOPOB, YYACTBYIOIIUX BO MHOXKECTBEHHOM
JUHEHHON PErpeccrH, MOXET OBITh MPOBEACHO dYepe3 CTaHAapTHU30BaHHBIC KOI(PPHUIIMEHTHI
perpeccun (f-xkodbduMeHTs). ITa Ke 1eIh MOKET OBITh JTOCTUTHYTA C MOMOIIBIO YaCTHBIX
KO3 PHUIIMEHTOB KOPpEISIIIMU — U JIMHEWHBIX CBsizel. Kpome TOro, WacTHbIe MOKaszarenu



KOPPEJSAIMK  IIAPOKO  KCHOJB3YIOTCS TPH  pelieHuH TpoOjemMbl  oTOOpa  (HaKTOpOB:
HGHGCOO6paSHOCTB BKJIIFOUECHUA TOT'O UIJIIM HUHOI'O (baKTopa B MOJACJIb JOKAa3bIBACTCA BEIINYNHON
MOKA3aTeNsl YaCTHOU KOPPEJISIIIHH.

Yactable K03((GUIMEHTH (MM MHICKCHI) KOPPEISLUN XapaKTEepU3YIOT TECHOTY CBSI3U MEXKIY
pe3yabTaTOM U COOTBETCTBYIOUIMM (DaKTOPOM NpPU YCTPAaHEHHH BIMSHUS JAPYTHX (aKTOPOB,
BKJIIOYCHHBIX B ypaBHEHUE perpeccuu. [lokasarenn 4acTHON KOppENALUU MPEACTABISAIOT cO00i
OTHOLIECHHUE COKpAIlleHWs  OCTaTOYHOM  AUCIEPCUM, IPOMU3OLICAIIEr0 B  PE3YyJbTATe
JIOMOJIHUTEIBHOIO BKJIFOUEHHs B @aHAJIN3 HOBOT'O (pakTOpa, K OCTATOYHOM JUCIEPCHU, MMEBLIEH
MECTO JI0 BBEJICHHsI B MOJIEJIb HOBOT'O (PaKTOpA.

Koadduument gactHON KOppesMY, U3MEPSIOIUI BIUsHUE HA ) (aKTopa Xi IPH HEM3MEHHOM
YpOBHE JIpyrux (HakKTOPOB, MOYKHO OMPEIEITUTH 10 (hopmyiie:

2
1- Ryxl...xj...

1-R2 ’

YXXg X j_1X g X

Xm

I * - 1_
ij X1X2....Xj_1Xj+1....Xm

R2
YXq X Xy .
— MHOXECTBEHHBI KOA()(HUIIMEHT AETepMUHAIIMM BCEro KOMIUIEKCa M

2
YXq X X4 X i1 X

rae

(bakTOpOB C pe3yabTaTOM; — MOKa3aTellb AeTepMHUHAIINH, HO Oe3 BBEJCHMUS B

MoJenb pakTopa Xj.

Cpenarie  KOO(QQPUIIMEHTH ATACTUYHOCTH JUIsl JIMHEWHONM MHOXKECTBEHHOW perpeccuu
pacCUUTHIBAIOTCS IO (hopMyIie:

Y TIOKA3bIBAIOT, Ha CKOJIBKO MTPOIIEHTOB B CPEIHEM II0 COBOKYIMHOCTH M3MEHHTCS PE3yIbTaT ) OT
CBOEH BEJIMYMHBI NPU W3MeHeHHH (aktopa x Ha 1 % OT cBOero 3HaueHHsl NPU HEU3MEHHBIX
3HAYEHUAX JIPYTUX (PAKTOPOB.

3agaua

1. Paccumraiite = craHmapTU30BaHHBIE  KOXPOUIIMEHTHI  PETPECCHU.  3alUIIUTE
MOJTYYCHHOE YpaBHEHHE B CTaHIAPTU30BAaHHOM MaciiTabe Buaa (2).

2. IlpopamxupyiiTe cTaHIApPTU30BaHHBIE KOA(PQHUIMEHTHl pPErpeccurd IO Ccujle UuX
BO3JECHCTBUS HA PE3YJIbTaT.

3. Paccuuraiite cpeqaue K03pPHUIUEHTH HTACTUYHOCTH.
JlabopaTopnasi paGora Ne4.

Cocmasnenue uacmuvix ypasHenuii pecpeccuu



Ha ocHOBe mrHEIHOTO ypaBHEHUST MHOKECTBEHHOU perpeccuu (1) MoryT ObITh HalJICHBI YaCTHBIC
YpaBHEHUS PErpeccuu, T.€. YPaBHEHHUS PErpeccuu, KOTOPbIE CBSA3BIBAIOT PE3YJIbTATHUBHBIN
NPHU3HAK C COOTBETCTBYIOIIUMHU (PaKTOpaMU Xj MPHU 3aKPEIUICHUU APYTUX, YUYUTHIBAEMBIX BO
MHO>KECTBEHHOU perpeccuu, (HakTOpoB Ha CpedHeM ypoBHE. YacTHBIC ypaBHEHHS PErpecCHu
MMEIOT CIEAYIOLINUNA BU:

Yy XpsXaronxy = Po 01X Dy X2 + D3 X3 + ... 4+ by Xm + &5

Yy Xy Xy Xy = by + by X1 +0,X, +b3X3 +... + b Xm + &;
VX X Xg Ky = Dy + b X1 +b, X2 + ...+ B Xmo1 + ..+ D X, + &

[Ipu moacTaHOBKE B 3TH YpaBHEHHUS CpPEAHMX 3HAUEHUN COOTBETCTBYIOMIMX (DAaKTOPOB OHU
MPUHUMAIOT BUJI TAPHBIX YPABHEHUU JIMHEHHOMN perpeccui, T. €. UMEEM:

9x1,x2,x3,....,xm — Bl + blxl’

rac

B, =b, +b1;1 +b3;3 +...+bm;m;

B, =by +b Xt +0b, X2 +....+ b Xm-1;

B ornmume oOT mapHOW perpeccHH, YacTHBIE YpPAaBHEHUS PETPECCHU  XapaKTepH3YIOT
W30JIUPOBAaHHOE BIIMSHHE (aKTopa Ha pe3yabTar, MO0 apyrue (akTopbl 3aKperieHbl Ha
HEH3MEHHOM ypoBHE. D (HEKThI BIUSHUS IPYTUX (PAKTOPOB MPUCOESTUHEHBI B HUX K CBOOOAHOMY
YJIeHy ypaBHEHUS MHOXECTBEHHOW PErpeccHH. JTO MO3BOJSET HA OCHOBE YACTHBIX YpaBHEHHM
perpeccuu onpeaesnsiTh YacTHbIe KO3 (PUIHEeHTHI 3JIaCTHYHOCTH:



X.
9yxi :bj * I !
yxj1X11X21---an_1,X X

j+Lre A

rac bj — koo WIOUECHTHI pETPECCHUHU I (DAKTOpa Xi B ABHEHWHM MHOKECTBCHHOM per CCCHH,
]

yxj’X11X21---1Xj_11X X

j4Lre Am
J — 3HaUEHHE Pe3yJIbTATUBHOTO (paKTOpa, MOITYYEHHOE U3
YaCTHOTO YpaBHEHUS PETPECCHH MPU JAaHHOM 3HAYCHUU (aKTopa X;j.

3agaua

1. CocraBbTe 4acTHbIE YpaBHEHHS PEIPECCHH.

2. Ompenenute YacTHbE KOA(DQPHUIIMEHTHI 3JIACTUYHOCTH W TPOPAHKUPYUTE
(axTOpHI IO CHJIE UX BO3JCHCTBHS Ha PE3yIIbTaT.

JlaGoparopHasi padora NeS.
Oyenka naodexcnocmu pe3yibmamos MHONCECMEEHHOU pecpeccul U KOppeaayuu

[IpakTuyeckas 3HaUMMOCTb YPaBHEHMSI MHOXXECTBEHHOM PErpeCcCUU OLIEHUBAETCSl C IOMOIIBIO
1oKa3aTessi MHOKECTBEHHOM KOPPEIALUH U ero KBajapara — KodpQHUIMeHTa JeTepMUHAIIUH.

IToka3arenp MHOKECTBEHHOW KOpPEIALMU XapaKTEpU3yeT TECHOTY CBS3HM PacCMaTpUBAEMOIO
Habopa (pakTOpOB ¢ MCCIIEAYEMBIM MPHU3HAKOM, WM, UHAYE, OIICHUBAET TECHOTY COBMECTHOIO
BIMSIHUA (PAKTOPOB HA PE3yJbTar.

He3zaBucumo ot ¢popMbl CBSI3M ITOKa3aTeIh MHOXKECTBEHHOW KOPPEISILIMY MOKET OBITh Hal/IeH Kak
WHJIEKC MHOXKECTBEHHOU KOPPEIIALMHN:

VX1, X9 yeees Xy
2
O y (72
rae — o01mras Aucrnepcus pe3yabTaTUBHOTO NMpU3HaKa;, 2" — ocraTovHasi TUCTICPCUS IS
~ 2
0'2 _ Z (y - yxl,xz,...,xm)
= f(x,X,,.., X ifio
ypaBHEHHS y ( 1r 200 m), n

[Ipu nuHelHOW 3aBUCHUMOCTH MPHU3HAKOB (hOpMysa MHIEKCA KOPPENSLUN MOXXET OBbITh TaKxke
IIPEJICTaBJICHA CIIEIYIOIINM BBIPAKEHUEM:

m
Ryxl,xz,...,xm - Zﬁxj ryxj,
j=1



Py,

r
j X

y .
! — mapuble KOG PUIHEHTHI

rae — CTaHJapTHU30BaHHBIE KOA(P(UIIMEHTHI PErPECCUU;

KOPPEJSILIK pe3ysbTaTa ¢ KaKIbIM (DaKTOPOM.

dopmylia HHIEKCA MHOKECTBEHHON KOPPEIALMU JIJIsl JIMHEHHON perpecCuu Mojaydnsia Ha3BaHHe
JIUHEHHOTr0 KO03((UUMEHTA MHOKEeCTBEHHON KOppeJsilMH, WIH, YTO TO XK€ CaMoe,
COBOKYIHOI'0 KO3()(PpHIHEHTA KOPPEJALMH.

NHnexkc MHOKECTBEHHOM Koppemsiuu u3mensercs ot 0 go 1. Yem Ommke ero 3nadeHue K 1, tem
TECHEE CBS3b PE3yJbTaTUBHOTO MIPU3HAKA CO BCeM HabOpoM HccieyeMbix (pakTopoB. Bennunna
WHJIEKCAa MHOXKECTBEHHOW KOppPENSIHH OONbIIe WM paBHA MaKCHMAaJIbHOTO MApHOTO WHJEKCA
KOPPEJISALIHH:

Ryxlxz...xm 2 Ryxj(max)’ J =1m.

[Ipy mnpaBUIBHOM BKIIOYEHUH (PAKTOPOB B PErpECCHOHHBIM aHAJIM3 BEJIMYMHA HHIEKCA
MHO>KECTBEHHOM KOppensuuu OyJeT CyIeCTBEHHO OTIMYAThCS OT MHAEKCA KOPPELUU MapHOn
3aBUCUMOCTH.

KoaddummenT (MHIeKC) MHOXKECTBEHHON JICTEPMHUHAIIMY PACCUMTHIBACTCS KaK KBaIpaT HHACKCA
MHOKECTBEHHOU KOPPEIALUU:

2
VX1 X5 .. Xy

CKOppeKTUPOBaHHBIA KOX(P(UIMEHT (MHIEKC) MHOXKECTBEHHOH JETepMUHALUM COJCPIKUT
MOTIPAaBKY Ha YKMCIIO CTETEeHEH CBOOOIBI M pacCYUTHIBACTCS MO (hopMyIIe:

55:1_(1_R2)_Jl:£_
n—-m-1

r7ie N — 9uciIo HAOMoIeHU; M — 9rcio (pakTopoB.

3HAYUMOCTh YPaBHEHHUS MHOXECTBEHHON pErpeccMu B I€JIOM OILIEHHMBAETCS € MOMoIlibio F-
kputepust Ouiepa:

R2 n-m-1
1-R? m

ngakm. =

Fac: onipenensiercs npu 3aganHoM o (0,05; 0,01) u crenensx ceoboapi K1 =m, k2 =n-m-1, (m
— YHCIIO MapaMeTPOB MPH (PaKTOPHBIX IEPEMEHHBIX B YPaBHEHHUH MHOKECTBCHHOM PErPecCu).

YactHblil F-kpurepuil OLIEHHMBAaET CTATUCTMUYECKYI0 3HAUMMOCTb IPUCYTCTBHUSI KaXJO0ro W3
¢axTopoB B ypaBHeHUHU. B obuiem Buze, a1 pakTOpoB YacTHBIA F-KpUTepHii onpeaenurces Kak:



2 2
E Ryxl, Xj Xm R YXj Xt Xjag e Xm n-m-1
vacm X 1— R2 . 1

yxly ] )

Fac: a1t vactHOrO F-KpHTEpHS ONpeaeseTcs Py 3aJaHHOM o M cTeneHsx cBoboasr k1 = 1, k2
=n-m-1.

OrneHka 3HAYMMOCTH KOA(DPUIIMEHTOB YUCTON perpeccuu ¢ momoineto t-kpurepus CThrogeHTa
CBOJIUTCS K BHIYMCIICHUIO 3HAYCHMUSI:

i
tgbakm. = = I:X- J

rae Mpi —CpelHss KBaapaTH4Has OINHOKa Kod(pduimeHta perpeccuu Dj, oHa MoxeT ObITh
OTpeieNieHa 1o CIIeAyIoIel Gpopmye:

Oy \/1 Ryxlx2 X 1

My, =
1— R? Jn-m-1
X Xq-Xp
2
VX X5 ... X .
— MHO>KE€CTBEHHBIN KOA(DPHUITMEHT IeTepMUHAILINN BCETO KOMILIEKca M (hakTOpPOB C
2
X Xq Xy
pe3yJIbTaToM; — KOX(pUIMEHT JeTepMHUHAIMH JJIS 3aBUCUMOCTH (hakTopa Xj co

BCEMH JIPYTUMH (PaKTOpaMu ypaBHEHUSI MHOKECTBEHHOHN perpeccuu.
tnas, OTIPEIENIACTCS TIPH 3aIAaHHOM O U CTETICHU CBOOOIBI k=n-m-1.
3amgaua

1. Paccuuraiite nuneiiHOrO0 KO3 (QUIMEHTa MHOKECTBEHHON KOPPENALMH U CIEIaiTe
BBIBOJl O TECHOTE CBA3M pPE3yJIbTATUBHOIO IPHU3HAKA CO BCEM HAOOPOM
HCCIIeayeMbIX (aKTOPOB.

2. Paccuntaiite K03(Q(QUIMEHT MHOKECTBEHHOM JETEPMUHALIMM M CIENaiiTe BBIBOJ 00
OLIEHKE KayeCTBa IIOCTPOCHHOW MOJIEIH.

3. PaccunTaiite Fgpaon U CPaBHUTE TOTyIE€HHOE 3HAYEHUE CO 3HAYEHUEM, PACCUUTAHHEBIM
¢ nomombio ynkuun JAHEWH. Onpenenute Fryx NPy 3a1aHHOM ypOBHE
3Hayumoctu o = 0,05. CpaBuHute mnonydeHHble 3HAU€HUSA Fuas: U Fopam,
cenaiiTe BBIBOJ O CYIIECTBEHHOCTH CBSI3U.

4. Onpenenute tgum ¥ trasn IPH 3a7aHHOM ypoBHE 3Haummoctd o = 0,05 CpaBHHTE
IIOJIyUYEHHBIE 3HAUEHUS U CJlIeJaiTe BBIBOJ O CTaTUCTUYECKOW 3HAYMMOCTHU
[apaMeTPOB PETPECCHH.



KoHTposibHBIE BOPOCHI:

1. Uto noHuMaeTcs moj JIMHEHHON MHOYKECTBEHHOM perpeccuei?

2. Kakue 3aaum penaroTcsi Ipy NOCTPOECHNUN ypaBHEHUS perpeccun’?

3. Kakue TpeOoBaHMs MPEIbIBISIOTCS K PakTOpaM, BKIIOYAEMBIM B YPaBHEHHUE pErpeccuu?
4. Yto moHMMAETCS MO KOJUIMHEAPHOCTHIO U MYJIbTHKOJUIMHEAPHOCTHIO (PakTOpoB?

5. Kak npoBepsieTcs HaTM4ue KOJUTMHEAPHOCTH U MYJIbTHUKOJUTMHEAPHOCTH ?

6. Kakoii Bug umMeeT cucreMa HOpMaJIbHBbIX YPAaBHEHHUI METO/1a HAMMEHBIIINX KBAJIPAaTOB B Clydae
JIMHENHOM perpeccuun?

7. o kakoit popmyre BBIYUCISAETCS MHACKC MHOKECTBEHHON KOppEsIiiu?

8. Kak BBIUMCIIAIOTCS MHAEKC MHOXKECTBEHHOHN JNETEPMUHALMU U CKOPPEKTUPOBAHHBIM MHAEKC
MHO’KECTBEHHOM JIeTepMUHALUN?

9. Yto o3HauaeT HU3KOE 3HaYCHHE KOd(pPuineHTa (MHIeKCa) MHOKECTBEHHOW KOppesuu?
10. Kak mpoBepsieTcst 3HAYMMOCTh YPaBHEHUS PETPECCUH B OTACIBHBIX KO OUITHEHTOB?

11. Kak cTposTcs 4aCTHbIE ypaBHEHHS perpeccuu’?

12. Kak BBIYUCIISAIOTCS CPEIHUE YACTHBIE KOAPPHUIIMEHTHI YTaCTUYHOCTH?

13. Yto Takoe craHaapTU3HpPOBaHHbIE IEPEMEHHBIE?

14. Kakoii Bu uMeeT ypaBHEHHUE JIMHEHHON perpeccuul B CTaHIapTU3UPOBaHHOM MaciTade?
15. YUto moHuMaeTcs o TOMOCKEIACTUYHOCTLIO?

16. Kak npoBepsieTcs runore3a 0 TOMOCKEACTUYHOCTH PAJIa OCTaTKOB?

Pa3nea 3. [locTpoeHne perpecCHOHHBIX Mo/esIel ¢ (PMKTHBHBIMHU NepeMEeHHbIMHU

B PErpe€CCUOHHBIX MOJCIIAX B KAa4YCCTBC O6’b$ICH$IIOH_II/IX NEPCMCHHBIX YaCTO MNPUXOAUTCA
HUCIIOJIB30BaTh HE TOJBKO KOJIMYECCTBCHHBIC (OHpCHGHHGMBIC I-II/IC.)'IGHHO), HO U KAaYE€CTBCHHBIC
nepeMeHHble. Hampumep, cmpoc Ha Kakoe-muOO OIaro MOXET OMpeAensThCs —Kak
KOJMYCCTBEHHBIMU TEPEMEHHBIMU (II€HA JaHHOTO OJyiara), TaKk W Ka4eCTBEHHBIMH (BKYCHI
norpebuTteneii). KauecTBeHHBIE MOKa3aTENIM B YUCICHHOM BHUJIE MTPEICTaBUTh HENlb3s. Bo3HMKaeT
npo0emMa OTpasKeHHsI B MOJICIIH BIIMSIHUS TAKUX TIEPEMECHHBIX Ha UCCIICAYEMYIO BETHUNHY.

OOBIYHO B MOJENSAX BIUSHHE Ka4eCTBEHHOTO (aKTopa BhIpakaeTcsi B BUIC (DUKTUBHOM
(MCKYCCTBEHHOI) TEpPEeMEHHOW, KOTOpas OTpaKaeT JBa MPOTHBOIOJIOXKHBIX COCTOSIHUS
KadecTBeHHOTO (aktopa. B 3TOM ciiydae (UKTHBHAs TEepeMEHHAas MOXKET BBIPAXKaThCS B
JTBOUYHOU opMme:

D- 0, pakTop HE NEUCTBYET;

1, paxTop neiicTByer.



[Tepemennas D  waseiBaercss  ¢puxmusnoi  (UCKYCCmBeHHOU,  0B0UYHOU) — NEPEMEHHOU
(unouxamopom).

PerpeccuoHHbIe MOJIENH, COJACpXKAIHAE JHUIIb KAYeCTBCHHBIC OOBSACHSIONINEC TICPEMEHHBIC,
Ha3bIBAIOTCS Modensimu oucnepcuonnozo ananuza (ANOVA-monensmn).

Hampumep, mycts Y — HavanbHast 3apaboTHas 1j1aTa.

D= 0, CCJIN ITPCTCHACHT HC UMCCT BBICIICTO O6paSOBaHI/I$I;

1, eciu IpeTEHAECHT UMEET BhICIIee 00pa3oBaHUE.

Toraa 3aBUCMOCTh MOYKHO BBIPa3UTh MOJICIIBIO ITAPHOU PETPECCHH:
Y=8,+/D+¢
O4eBHUIHO,

MY |D=0)=p,+y-0=py;
MY [D=1)=By+y-1=5y+7.

Koaddumuent Bo OTpeesieT CPEAHIO HAYallbHYI0 3apa0O0THYIO TUIATY TMPH OTCYTCTBUU

BBICIIEro 06pasoanms. Kospguument 7 ykaspiBaer, Ha KaKyio BEIHUHHY OTIHYAIOTCS CPEIHIE
HayaJbHbIE 3apa0OTHbBIC IUIaThl MPU HAJIMYUU U TPU OTCYTCTBUU BBICHIETO OOpa30BaHUS Y

mpeTeHnenTa. I1IpoBepsisi CTATHYCCKYIO 3HAYMMOCTh Koddduimenta / ¢ moMompio t-

2
CTaTUCTHKH, JTUOO 3HAYMMOCTh KO3 (UIMEHTa NeTePMHHALUU R® pm F-craructuku, MoxkHO
OTIpeIeNIUTh, BIUSET UM HET HAJTMYKE BHICILIET0 00pa30BaHUs Ha HaYaJIbHYIO 3apa0OTHYIO IJIaTy.

Mopnenu, B KOTOPBIX OOBSCHSIOIINE TEPEMEHHBIE HOCAT KaK KOJUYECTBEHHBIH, Tak H
Ka4eCTBEHHBIH XapakTep, Ha3bIBAIOTCA Molensimu Kosapuayuonnoz2o anaiuza (ANCOVA-
MOJICIISIMH ).

Cy1iecTByeT HECKOIBKO Pa3HOBUIHOCTEHN MOJieeil KOBapUALlMOHHOTO aHaAJIU3a.

1. Mopenn KoOBapMAallMOHHOIO0 AaHAJM3a MPH HAIMYMH Y (PUKTHBHOM
MepeMEeHHOM IBYX aJIbTePHATHB.

PaccmoTpuM  mpocTedmryr0 MOAENb € OJHOM KOJWYECTBEHHOM M OJHOM KadeCTBEHHOM
MIEPEMEHHBIMH, UMEIOIIYIO JBa AIbTCPHATUBHBIX COCTOSHMUS:

Y:ﬂ0+ﬂ1x+7D+e.

[TycTs, HAanpumep, Y — 3apaboTHas iaTa COTpyAHUKA (PUPMBI, X — CTaX cOTpyaHuKa, D — mon
COTPY/IHUKA, T.C.

D— 0, eciu COTPY THUK-KCHIITNHA;
1, eciii COTPYTHUK-MY»KYHHA.



Torna oxwugaeMoe 3Ha4YeHUE 3apabOTHOM IJIaThl COTPYAHUKOB IPH X TOJaX TPYAOBOTO CTaKa
Oyner:

MY X, D =0)= Sy + Ax;
M(Y [x, D=1) =By + Bix+y=(By +7)+ X

3apa0oTHas m1aTa B JAaHHOM CJIy4ae SBJISIETCS IMHEHHON QyHKIMeH oT cTaxka paboThl.

[Ipu cocraBneHnu mMozenei ¢ (UKTUBHBIMH NEPEMEHHBIMH HEOOXOIMMO PYKOBOICTBOBATHCS
CIICAYIOINM  NPABUIOM — MOOEIUPOSaHUs: €CIM KauyeCTBEHHas IepeMeHHas umeer K
AIBTCPHATUBHBIX 3HAYCHUH, TO TpU MojenupoBaHuu wucnoib3yercs (K — 1) (UKTHBHBIX
nepeMeHHbIX. TakuM o00pa3oM, €ciaM IepeMEeHHas HMEeT [Ba aJbTCPHATHUBHBIX 3HAUYCHHS
(HampuMep, TOJ), TO B MOJIETb MOXKHO BBECTH TOJIKO OJTHY (PMKTHUBHYIO TIEPEMEHHYIO.

Ecnu He cnepgoBaTh JaHHOMY MpaBUily, TO MPHU MOJAEIUPOBAHUHU HCCIEAOBATENb MOMAJAacT B
CUTYaIlMI0 COBEPIICHHON MYIbTUKOJUTMHEAPHOCTH WA TaK HA3bIBAEMYIO JI08YUIKY UKMUBHOU
nepemeHHoU.

3HayeHrEe KaueCTBEHHON NIePEMEHHOM, U1 KoToporo npunumaercst D = 0, Ha3bIBaeTCst 6a306bim
WU cpagHumenbHuim. Bei0op 6a30BOro 3HaYeHUs 0OBIYHO JUKTYETCS LENSIMU UCCIIET0BaHMS, HO
MOXET OBITh U TPOU3BOJIbHBIM.

Koaddumuent 7 B Momenmu HHOIZA Ha3bIBACTCS ougppepenyuanvrhvin KOG GUYUEHMOM
€80000H020 YjleHa, TaK KaK OH MOKAa3bIBAET, HA KAaKyI0 BEJIMYMHY OTIMYACTCS CBOOOJHBIN UYJIeH
MOJIENIU MTPH 3HAY€HUH (PUKTUBHON ITEPEMEHHOM, PAaBHOM €IMHUIIE, OT CBOOOTHOTO YIEHA MOJICIN
npu 6a30BOM 3HaYCHUU (PUKTUBHON MEPEMEHHOM.

2. Monaeau KOBapMALMOHHOIO AaHAJIM3a MNPH HAJIMYHH Yy KadyeCTBEHHBIX
NepeMeHHBIX 0oJ1ee IBYX a1bTEPHATHB.

PaccmoTpuM Mozmenb ¢ ABYMS  OOBSACHSIOIIMMHU  TIEPEMEHHBIMH, OJIHA M3 KOTOPBIX
KOJIMUECTBEHHAs!, a Jipyras — KauecTBeHHas. [IpuueM KkadecTBEeHHas NE€pEMEHHas MMEET TpuU
asbTepHaTHBBL. Hampumep, pacxobl Ha coepkaHue pebeHKa MOTyT OBITh CBSI3aHBI C JOXOJaMH
JIOMOXO35IICTBa W BO3pacTOM peOEHKa: MOIIKOJIbHBIN, MIIaIIIMKA HIKOJIBHBIA M CTapLINi
mKoJIbHBIN. Tak Kak KayecTBEHHas NEpEeMEHHas HMeeT TPH AJIbTEPHATHBBI, TO MO OOIIEMY
IpaBUIy MOJEIUPOBaHMUsS HEOOXOAMMO MCIIOJIB30BaTh JBE (UKTHBHBIE NepeMeHHble. Takum
00pazoM, MOJICIIb MOXET OBITH MPECTaBICHA B BU/IE:

Y =y + Bix+y D +y,D;, +¢
rae Y — pacxoibl, X — JOXOJIbl JOMOXO3SHCTB.

D — 0, eciy JONIKOJIBHUK;

=
1, B IpOTUBOMOJIOKHOM ClIy4ae.

0, eclty TONIKOIbHUK WIIA MJIA N IIIKOJIBHUK;

21,8 IIPOTUBOIOJIOKHOM CIIydae.



O0pa3yroTcst ClIeAyIoIINe 3aBUCUMOCTH:

1. Cpennuii pacxoj Ha JOIIKOJIbHUKA!

M(Y |D; =0, D, =0) =S, + ;X (1)

2. Cpe/iHHi PACXOM HA MIAIIIErO MIKOTbHAKA:

M(Y | Dy =1, Dy =0) = (By + 1) + fiX- )
3. Cpe/nHii PACXO HA CTAPIIETO MIKOTBHUKA:

MY |Dy =1 D, =1) =(By + 71 +72) + b 3)

3nech y1, Y2 — muddepeHnnanbHbie CBOOOAHBIE WieHBL. ba3oBBIM 3HAaYCHHEM KaueCTBEHHOM
NIEPEMEHHOIN  SIBIIICTCSI 3HAUCHHE «IOIIKOJBHUK». [locime BBIYHCICHHS KOA(PPUIIMESHTOB
ypaBHeHul perpeccuu (1) — (3) onpenensiercs craTuCTHYECKask 3HAUUMOCTh KOA(DPHUITUEHTOB Y11
Y2 Ha OCHOBE OOBIYHOM t-CTATHCTHKH.

Ecmm KOS(b(l)I/IHI/ICHTBI Y1 U Y2 OKA3bIBAKOTCA CTAaTUCTHYCCKU HC3HAYMMBIMHU, TO MOXKHO CACIATh
BBIBOJ, YTO BO3pacT pe6eH1<a HC OKa3bIBACT BJIMAHWA HA PACXOAEI 110 €0 COACPIKAHUIO.

3. Perpeccuss ¢ OIHOH KOJHYECTBEHHOH W JBYMS KayeCTBEHHBIMU
nepeMeHHbIMH.

TexHuka (UKTUBHBIX TNEPEMEHHBIX MOXKET OBITh paclpocTpaHEeHa Ha MPOU3BOJIBHOE YHCIIO
KauyeCTBEHHBIX (akTopoB. PaccMOTprM cUTyalnio ¢ AByMs KaueCTBEHHBIMH IT€PEMEHHBIMHU.

[Tycte Y —3apaboTHast miata COTPYAHUKOB (GUPMBI, X — cTaxk padoTel, D1 — Hanu4ue BbIcIero
obpazoBanusi, D, — mos coTpyaHuka:

0, eciu COTpYTHUK-)KCHIIIMHA,;

11, ecnn COTPYIHHUK-MY>KUMHA.

0, CCJIM HCT BBICHICTO 06p2130BaHI/I}I;

2 1,8 ITPOTUBOIIOJIOKHOM CITy4ae.
Takum 00pa3om, MOTYUIUM CIEAYIOIIYIO MOJICTh:
Y = o+ px+7Dy+7,D, + &

W3 3101 MOAENHN BBIBOJATCS CIEAYIOIIUE PETPECCUOHHBIE MOENH:

1. CpenHsist 3apruiaTa )KEHITUHBI 0€3 BBICIIIET0 00pa30BaHUS:
M(Y | D, =0, D, =0) = Sy + B X

2. Cpenusist 3apruiaTa >KEHIIUHBI ¢ BBICIIUM 00pa30BaHUEM:



M(Y |Dy=0,D, =1)=(By +7,) + BiX
3. Cpennsist 3apIuiata y My>KUYdHBI 0€3 BBICIIETO 00pa30BaHHMS:
M(Y |D, =1, D, =0) = (8 +71) + B

4. CpenHsis 3apIiaTa My>KYHUHBI C BBICIIUM 00pa30BaHUEM:
M(Y Dy =1 Dy =1) = (Bo + 71 +72) + BiX

OueBUIHO, YTO BCE PErpecCMU OTIWYAIOTCA TOJBKO CBOOOTHBIMH wWieHamH. JlanmbHeiimiee
orpezieNieHue CTaTUCTUYECKOM 3HAaYMMOCTH KOA(G(UUIUEHTOB Y1 M Y2 TO3BOJSET YOEIUTHCA,
BJIUSIIOT JI1 00pa30BaHUE U OJI COTPYJHUKA HA €ro 3apabOTHYIO TUIATy.

3agaua 1

HccnenyeTcst 3aBHCUMOCTD MEXTy 3apab0THOIM miaroii pabouero 3a mecsi y ($), x - Bozpactom
pabouero (j1er) u puxTuBHOM nepemeHHoit D — mon paboyero.

Ne n/m |3apabGoTHas Bospacr Iloa,
IJ1aTa 3a Mecsijpadouero X M/K
y (9) (s1er)
1 300 29 X
2 400 40 M
3 300 36 XK
4 320 32 K
5 200 23 M
6 350 45 M
7 350 38 XK
8 400 40 M
9 380 50 M
10 400 47 M
11 400 47 XK
12 250 28 M
13 350 30 M
14 200 25 M
15 400 48 XK
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 XK
20 260 29 M
Y =by +bx+)D

1. HeobxommMo MOCTPOUTH MOJIENb ¢ ¢ukTUBHON mepeMmeHHou D,
KOTOpasi MPUHUMAET J(Ba 3HadeHus: 1 - ecnm mon pabouero Mykckoii; 0 - eciaw Mo

JKEHCKH.



2. TIpoBepuTh CTAaTUCTUUECKYIO 3HAYUMOCTH KO3 urmeHToB. Caenarh BHIBOIBI.
3agaua 2

Ha npeanpustun ucnons3ytorcs cranku tpex ¢upm (A, B, C). HUccnegyercs HameKHOCTH
ctankoB. [Ipy 3TOM y4uTBHIBAaETCS BO3pACT CTaHKa (X, MeC.) M BpeMsi Oe3aBapuifHONW pabOTHI 10
nocienner mosoMku (Y, dac). Beibopka u3 40 craHKOB nana pe3ysbTaThl, MPEACTABICHHBIC B
Ta0JIHLIE.

No Bospact |Bpems  paGotsi|®@upma -
U3MEpEeHHUsl |CTaHKa B|CTaHKa 6e3|mpou3BoanTEN
MEecCiALIax PEMOHTA B Yacax (b
1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A
5 75 90 C
6 63 176 A
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

. OuenHnrte ypaBHEHHUE perpeccuu 6e3 yueTra pa3iuyus CTAHKOB Pa3HbIX (upM.

. OneHuTh ypaBHEHHE PETPECCHH, YUHTHIBAIOIICE pa3nunue KadecTBa pas3HbIXx ¢upm (F-
kpurepuii duiepa,
JIETEPMUHALINN ).

. ITocTpouTh KOppenaLnOHHOE T0JIe M HAHECTH Ha Hero rpaduku pyHKIIMMA.

. CI[CJ'IaTB BbIBOABI O HCO6XOILI/IMOCTI/I HCITIOJIB30BaHHUA (bI/IKTI/IBHI)IX INEPEMEHHBIX B 3TOM

cirydae.

t-kputepuii  CTblOZIEHTA,

. CpaBHHUTE KauyeCTBO MOCTPOECHHBIX MOJIEIEH.

CKOPPEKTUPOBAaHHBIA K03 purmeHT




MMOCTPOEHUE MOJIEJIM HEJJUHEWHOM TAPHOM PETPECCUHU

Henuneitnble perpeccun OensiTca Ha JBa Kiacca: PErpeccuu, HEJIMHEHHbIE OTHOCUTEIBHO
BKJIIOUEHHBIX B AaHAJINW3 OOBACHSIONIMX TEPEMEHHBIX, HO JIMHEHHBbIE 10 OIEHUBAEMbIM
napaMmeTpam, U perpeccuu, HelIMHEWHBIE 10 OLEHUBAEMbIM MTapaMeTpam.

[Ipumepsl perpeccuii, HENMHEHHBIX TIO OOBSICHSIONIMM TEPEMEHHBIM, HO JIMHEWHBIX IO
OLICHMBAEMbIM TapaMeTpaMm:

2 3
=a+bX+b, X +bx"+ ¢
— [MOJIMHOMBI Pa3HbIX CTETICHEH Yx bl 2 3 &

b
Yy=a+—+¢
— paBHOCTOPOHHSAA ruIepooa X

[Ipumepsl perpeccuii, HETMHEMHBIX M0 OLIEHUBAEMbIM MapamMeTpaM:

b
Yy=a-X -&.
— CTCIICHHAaA ;
X
y,=a-b"-¢.
— IIOKa3aTeJIbHas ,
a+bx
y,=¢€ X
— DOKCIIOHCHIMAJIbHAs .

HawnGosiee yacTo MpuMEHSIIOTCS CASAYIOINE HETMHEWHBIE MOJICITH PETPECCHIA:

b
yy=a+—
TUIEePOOITBI — X ;

y, =a+bx+cx’

napadoIbl — X
X
y y,=a-b
MoKa3aTeIbHOU (PYHKITUH ;
b
CTETeHHON (QYHKINU — u J1p.

JlaGoparopHasi padora Nel.
Buviuucnenue koagpuyuenmos ypagnenus HeauHeluHoul pecpeccuu

[TocTpoeHnI0 HETMHEHHBIX PErPECCUOHHBIX MOJIENIeN MpeIlIecTBYeT Mpoleaypa JMHeapu3alun
MEPEMEHHBIX.

Jluneapuzayuss — (ot nat. linearis — nuHEiHBIN), OAMH W3 METOJOB MPHUOIKEHHOTO
IPEIICTABIICHUS 3aMKHYTBIX HEJMHEHHBIX CHCTEM, TPH KOTOPOM HCCIICJOBAHHE HEIWHEHHOM
CHCTEMBI 3aMEHSETCS aHAIM30M JIMHEWHON CHCTEMBI, B HEKOTOPOM CMBICIE 3KBHBAJICHTHOM



UCXOOHOW. MeTonpl NMHEeapu3aluyd UMEIOT OIPaHUYCHHBIA XapakTep, T. €. DKBUBAJIECHTHOCTb
UCXO/HOW HENWHEHHON cucTteMbl M €€ JMHEHHOro NpPUOMKEHUS COXpaHSIeTCs JUMIb IS
OTPaHUYEHHBIX MNPOCTPAHCTBEHHBIX WJIM BPEMEHHBIX MAacIITaboOB CHUCTEMbI, JHOO s
OTIpENIeIEHHBIX MPOLIECCOB, MPUYEM, €CIH CHCTEMa MEPEXOJUT C OJHOTO PeXHMa padoThl Ha
JIpYroM, TO ClIeNyeT U3MEHUTh U €€ JIMHEApU3UPOBAHHYIO MOJeNb. [IpumeHnss nuHeapusanuio,
MOYKHO BBISICHUTh MHOT'ME KaueCTBEHHBIE U OCOOEHHO KOJIMYECTBEHHBIE CBOWCTBA HEIMHEHHOU
CUCTEMBI.

Jnsi HEeNMMHEMHBIX YpaBHEHUW pErpeccuy, IMPUBOJAMMBIX K JIMHEHHBIM C TOMOIIBIO
npeoOpazoBanus (X, Y) — (X, ¥’), cucreMa HOpMaIbHBIX YPAaBHECHUN UMEET BU/I:

na+be:Zy,
amesz :Zyx.

B IIpeo0pa30BaHHBIX IEPEMEHHBIX X, Y .

Koapdumuent b npu (akTopHO TEpeMEHHON X HMEET CICAYIOIIYI HHTEPIPETAIMIO: OH
MOKA3bIBAET, HA CKOJBKO M3MEHHUTCS B CpPEIHEM BEIMYWHA Y Tpu u3MeHeHuH (aktopa X Ha 1
€MHUITY H3MEPCHUSI.

T'unepbonuueckas pespeccus.

Jlureapuzyroniee npeoOpa3oBaHue:

Torna
na+b2% = Zy,
1 1 1
a2;+bzx—2 = Zy;.
y 1
o D 22
SONED S RO S0

a-+bx
Yy =€

QKCI’IOHeHI/;uaJZbHaﬂ pezpeccusi.

X =XV =In
Jlureapusyolee mpeobpa3oBaHue: Y y :



Cmenennas gpynkyus.:

X =Inx;y =Iny

(Inx-Iny)— > 1 I
Ina:EZIny—leInx, b= nznznlx(mnx;_(zzlr;nx)% =
n n

[lepexon k mapameTpy a YpaBHEHHS CTENEHHON 3aBUCUMOCTH MPOU3BOJAT C IOMOIIBIO

Jluneapusytoniee npeoOpa3oBaHue:

MOTEHIIUPOBAHHUS 110 POopMYIIE:
a=¢e

yx:a'bx

Tlokazamenvras ynxkyus:

X =x;y =Iny

nv— |
InaZEZ:Iny—ilan:X’ Inb = nZnXZ:an _(ZZXX)ZZ ny
n n

[lepexoq k mapamMeTpaM ypaBHEHHUS TIOKa3aTeIbHON 3aBHCUMOCTH (&, D) MpoOM3BOIAT MO

Jluneapusytoniee npeoOpa3oBaHue:

dbopmynam:
Ina Inb
a=e “.b=e""

Joeapupmuueckasn pynkyus: Yx =a+ blnx :

X =Inx;y =y
B nZInx-y—ZlnXZy
a:%Zy—%bZlnx, b= n» (Inx)? = (> Inx)?

3agaua

Jluneapusytoniee npeoOpa3oBaHue:

Jlns onpezneneHus 3aBUCUMOCTH MEXy pOXKIaeMocThio B Poccun (mepeMenHas Y usmepsiemas B
TBIC. YeJL.) M CpeaHeH 3apaboTHOM TIaTOM (MepeMeHHast X, u3MepsemMasi B py0.) ObUIH MTPOBEACHBI
UCCIICIOBaHMS, PE3YJIbTaThl KOTOPHIX NPEACTaBICHbI B TabmuIe 1.



Tabmuma 1.

Foapl PosKpoaemocTb B TbIC. Yen. y CpepHns 3apaboTHas nnarta, pyb.
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

Jly1s XapaKTepuCTUKU 3aBUCHMOCTH Y OT X PACCUUTATh MMapaMeTphl CIEIYIOIINX (HyHKIU:

— PaBHOCTOPOHHEHN THIEPOOITHI;
— CTETIEHHOH (YHKLUY;

- MIOKa3aTeNbHON (PYHKITUH.

Pemenne.
Yy =a+—
1. VYpaBHeHue PaBHOCTOPOHHEH runepOoITbI JTUHEAPHU3YEeTCs
X =11y = '
_X,y _y,Tor/:[a yX:a+bX.
2. [Ins pacuera UCIoJIb3yeM JTaHHBIC TAOJIHIIBI 2.
oAbl y XI y . X' (X‘)Z y2
2014 886,9
2015 928,6
2016 998,1
2017 1050,6
2018 1074,3
2019 1036,9
WUtoro




CpegHee
3HaYeHue

o

3HayeHuA mapaMETpoOB PETPECCHUHA a U b pacCUUThIBAEM I10 (bOpMyJIaMZ
X —y-X

p= 25
o, a=y—-b-x

3. 3anuImTe NOIYYEHHOE YPaBHEHUE PETPECCHH.

4. C momous JHHEAPU3YIOIIUX NPeoOpa3oBaHUI IOCTPOWTE YpaBHEHUE PErPEeCcCHH IS
CTETIEHHOM! U MOKa3aTeNIbHOW (DYHKIIUH.

JlaGoparopHasi padora Ne2.
Buiuucnenue unoexca koppensyuu u cpeoHeti ouudKU annpoKcumMayuy

TecHOTy cBsI3W H3y4aeMbIX SBJICHHM B HEJIMHEHHBIX pPErpeccUsX OICHUBAeT MHAEKC
KOppeJsilIUM, KOTOPbIH BeIYHCIsAETCS 10 hopMyIie:

20907

Z(y_y)z _ OSloxy <1

Cpennsia omm0Ka annmpoKCHUMANMM - CpPEIHEE OTKJIOHEHHE pAaCUETHBIX 3HAYEHHM OT
(haKTHYEeCKuX:

2l _1 Y=Y 1000
A_nZA nz‘ v 100/0.

JlomycTuMblit Tipeaen 3HauYeHU I A . He 6onee § - 10%.
3anaua

1. Paccuntarh WHAEKC KOPpPEISUMH W CPEAHION OMIMOKY anmpoKCUMAuu JUis
HeJMHEHHBIX perpeccuii JlabopaTopHoii Nel.

2. OmpenenuTh MO KAaKOMY YPaBHEHHIO PErpeccMd MoJyuyeHa HauOOoJbIIas OLEHKa
TECHOTBHI CBSI3U.

3. Crenarb BBIBOIEL.



JlaGoparopHasi padora Ne3.

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

2(9—7)2 ,
F B m _ Pxyy n-m-1
Gaxm. — N2 2
(y_y) 1_pxy m
n-m-1
3agaua

Omnpenenum F-xpurepuit @uinepa a1 ypaBHEHUIN MApHOU HENMHEWHOMN pErpeccut, MOJTyUYEeHHBIX
B JlabopaTopHoii pabote Nel.

Pemenmne.

1. Paccunraiite Fpam M CpaBHUTE MOTYYEHHOE 3HAYEHHE CO 3HAUY€HUEM, Fragx pU 3amaHHOM

ypoBze 3Haunmoctu o = 0,05.

2. Cnenaiite BBIBOJIBI O CYLIECTBEHHOCTH CBSI3H.
JlabopaTopnasi paGora Ne4.

Pacuem cpeonux xosgpgpuyuenmos snacmuurnocmu

B SKOHOMHYECKHX WCCICIOBAHUSAX IMUPOKOE NMPUMEHEHUE HAXOMUT TaKOH IOKa3arenb, Kak
cpenHuit K03(GGUIMEHT ATACTUIHOCTH, BEIYUCIIEMBIN TT0 opMyIie:

9=f(02
y.

2

Cpennanii KO3pGUIIUEHT AIACTUYHOCTH “~ MOKa3bIBaeT, Ha CKOJBKO MPOIICHTOB B CPEIHEM IIO
COBOKYITHOCTH M3MEHUTCS pe3ybTaT ) OT CBOCH CpenHel BeIMYMHbI IPU U3MEHEHHH (paKkTopa X
Ha 1 % OT cBOEro cpeaHero 3Ha4eHHUs.

3agaua

[To rpynme mpeanpuaTvii, TPOU3BOIANIMX OJHOPOAHYIO MPOAYKIIHIO, H3BECTHO, KaK 3aBUCHT
ce0eCcTOMMOCTh €IMHUIIBI MPOAYKITUH Y OT (PaKTOPOB, MPUBEACHHBIX B TA0I. 3.

Tabmua 3.
Mpu3Hak -dakTop YpaBHEHWe NapHOI perpeccum CpegHee 3HayeHue paKTopa
Obvem npousBoACTBA, MAH | 58,74 X_l —264
pY6., X1 Yy, = 0’62+—x




OnTtoBas eHa 33 1 T| ~ v
! §, =11,75-x,"6%% X, =1503
3HeproHocuTeNs, MH. pyb., X2 2

Jona npubbinn, nsbimaemol 9)(3 ~1487-1016* X_3 = 26,3

rocyaapcTeom, %, Xs

1. OnpenenuTh ¢ NOMOLIBIO CPEHUX KOAPQPHUIMEHTOB ITACTHYHOCTH CHITY BIUSHHS Ka)KIOTO
¢axTopa Ha pe3ynbTart.

2. PamxupoBath pakTOpHI IO CHIIC BIUSHHUS.

Pemenue.

Yy, = 0,62 +—58’74

1. Jlna ypaBHeHUs paBHOCTOPOHHEN IHIIEPOOIIBI X

3 —f'(x)g——b. 4 ___ b
e Yy X2 atb/x ax+b

2. Paccumraiite cpenHue KOA(QQHUIMEHTHl 3JAaCTUYHOCTH JIsi CTENEHHOM W IOKa3aTelbHOU
¢ynkunit (IIpunoxenue 4).

BPEMEHHBIE Ps/1bl

COBOKYMHOCTh YHOPSOYEHHBIX BO BPEMEHU HAOIIOJEHHI HEKOTOPOro MOKa3aTessl Ha3bIBAIOT
8DEMEHHBIM PAOOM.

Psin HabGmroeHmii 3a 3HAYCHUSIMH OTIPEACIICHHOTO TIOKA3aTels, YIOPSI0UYCHHBIH B 3aBUCHUMOCTH
OT BO3PACTAMOIINX WIH YOBIBAIOIINX 3HAYCHUH JPYTOTO MOKA3aTells, Ha3bIBAIOT OUHAMUYECKUM
PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OTnenbHbIe HAOMIOCHNS BPEMEHHOTO PsiJia Ha3bIBAIOTCS YPOBHAMU STOTO Psla.
JlabopaTopnasi paGora Nel
Buvisignenue anomanbHuiX yposHel 6peMeHHbIX pa00s

YpoBHU BpEMEHHBIX PSIOB MOTYT UMETh aHOMaJlbHbIC 3HAa4YCeHUs. [10sBICHHE TaKUX 3HAUCHHMA
MOKET OBITh BBI3BAHO OIMOKaMH Mpu cOOpe, 3aNMCy WK Tiepeaade HHPOPMaIUi — 3TO OIIUOKH
TEXHHYECKOTO TOpSIIKa, WK OMHMOKM mepBoro poxa. OmHAKO aHOMalbHBIE 3HAYECHUS MOTYT
OTpaXkaTh pealibHbIC MPOLIECCHI, HATPUMEP CKAYOK J0JIIapa WK NMaJeHue Kypca IEHHBIX Oymar u
T.J.; TaKue aHOMaJbHBbIC 3HAUEHUS OTHOCAT K OIIMOKaM BTOPOTO pPOJa, OHU HE MOMJIeKAT
ycTpaHeHuto. [ BBISBICHUS aHOMAIIBHBIX YPOBHEH BPEMEHHBIX PSIIOB MOXXHO HCIIOJIb30BaTh
Mmemoo Upeuna.

IIycTe nMeeTcs BpeMEHHOM ps L

yt :yl,yz,....,yt,----,Yn' t . (1)

I
=
>



Metoa UpBuHa npeanoiaraeT UCMOJIb30BaHUE CISAYIONMEH HOPMYIIbI:

Yi = Yo
vl

Oy t:].,n'

Ay As

PacuerHble 3HaYeHUSA *» CPABHMBAIOTCS ¢ TaOJIMYHBIMHM 3HAYCHUSIMU KpuTepus Vpsuna

A
a; ecyd Kakoe-1r00 U3 HIX OKa3bIBaeTCs OOJBIINE TAOJMYHOTO, TO COOTBETCTBYIOIIECE 3HAUCHUE

Vi YPOBHS psAJla CYUTACTCSI aHOMAJIbHBIM. 3HaueHusl Kputepus MpBuHa a1 ypOBHS 3HAYUMOCTHU

a =0,05

MIPUBEJICHBI B TAOIHUIIE.

n 2 3 10 20 30 50 100

Aa 2,8 2,3 1,5 1,3 1,2 1,1 1,0

[Tocne BIIBICHUS aHOMAIIBHBIX YPOBHEH HEOOXOIMMO ONPEAETUTh IPUYMHBI UX BOSHUKHOBEHHUSL.
Ecnu oHM BBI3BaHBI OMIMOKAaMHM TEXHHYECKOTO TMOPSJKA, TO OHU YCTPAHSIOTCS JHUOO 3aMEHOM
QHOMAJIbHBIX YPOBHEH COOTBETCTBYIOIIMMM 3HAYCHUSIMHU [0 KPUBOH, aNIPOKCUMHUPYIOLIEH
BPEMEHHOH psijl, TMO0 3aMEHOW ypOBHEW cpemaHeil apuMEeTHYeCKOH NBYX COCEIHUX ypOBHEH
psna.

OmunbKy, BO3HMKAIOIIME H3-32 BO3ACUCTBHUS (DAKTOPOB, MMEIOMIMX OOBEKTHUBHBIM XapakrTep,
YCTPaHEHHUIO HE TOJIeKAT.

3agaua

BpemenHoii psia 3agan B TabauuHON opme.

t 1 2 3 4 5 6 7 8 9 10

y 1,6 1,9 2,1 2,4 4,5 2,8 3,1 3,3 3,6 3,8

t=2 t=5 t=10

1. [IpoBepuTh HANIMUKME aHOMAIBHBIX 3HAUEHUN TOUKU

2. YcTpaHuTh aHOMAJIbHBIE YPOBHH, CUMTasi NPUYMHAMHU WX BO3SHMKHOBEHHS OIIMOKH IEPBOTO
YPOBHs.

JlaGopaTropHasi padora Ne2
IIposepka eunome3svl cyujecmeosanus meHOeHYuUU

Ecnmu BO BPEMCHHOM pAAYy MNPOABIACTCA JIHUTCIbHAA TCHACHIHA WU3MCHCHHUA 3KOHOMHYECKOI'O
IMOKa3aTcjisd, TO B 3TOM ClIydac roBOpsT, YTO UMECT MECTO mpem).

[Mox TpeHIOM MOHMMAIOT W3MEHEHHUE, OMpEeIeNsIoiee oOIee HANpaBICHHE PA3BUTHS WM
OCHOBHYIO TCH/ICHIIMIO BPEMEHHOTO psija.



Jlpyrumu  cioBamu, mpeno (menoenyus)) — 3TO YCTOHUYUBOE, CHCTEMATHYECKOE H3MEHEHHE
3HAYEHUI BPEMEHHOTO psiJia B TEYEHUE JOCTATOYHO JIOJITOTO EPHO/IA.

[Tpu mporHo3upoBaHUK BPEMEHHBIX PSII0B HEOOXOIUMO BBISICHUTb, CYIIECTBYET JIM TEHACHIIUS BO
BPEMEHHOM P11y WJIM OHA OTCYTCTBYET.

st BpeMenHoro psana (1) paccMOTpU KPUTEPUHA «BOCXOO0AWUX U HUCXOOAUUXY CEPHUH, COTIACHO
KOTOPOMY TSHJICHIIHSI OTIPEIEIISIETCS TI0 CIIEAYIONIEMY aIrOpUTMY.

1. JIns uccnemyeMoro BpeMEHHOTO psijia ONpeensieTcs oCae10BaTeIbHOCTh 3HAKOB, UCXOs U3
YCIIOBU:

5 +, ecnu Vi —Yi >0,
' |- ecau Yizg — Yi <O.

).

[Ipu sTOM eciu mocneayroniee HaOIIACHUE PABHO MPEIBITYIIEMY, TO YUUTHIBACTCS TOJIBKO OTHO
HaAOJIIOJCHUE.

. ov(h o
2. [logcunThIBaeTCS YUCIO CEPUIA (n) . [Tox cepuelt moHMMaETCs MOCIEA0BATEILHOCTD OAPSI
PACIIOJIOKEHHBIX TTFOCOB U MUHYCOB, TIPUYEM OJMH TUTFOC MUTH MHUHYC CYMTACTCS CEPUECH.

i i lnax ()
3. OnpegensieTcst NPOTSKEHHOCTh CaMOU IJTMHHOM cepuu .

3 I(n)
4. Ilo Tabnwuiie, MpUBEACHHON HIKE, HAXOIUTCS 3HAYCHUE .

Dnvna paga, n n<26 26 <n<153 153<n<170

3HaueHue 1(n) 5 6 7

5. Ecnam Hapymaercs XoTs Obl OIHO U3 CJEIYIONIMX HEPAaBEHCTB, TO TMIIOTE3a 00 OTCYTCTBUU
TPEHJ1a OTBEPraeTcs C TOBEPUTEIBLHOM BEpOATHOCTHIO 0,95:

1 16n - 29
o(n)>|=-(2n-1)-196- . |——— |
(n)>3-(@n=1) 90

Imax (M) < 1(n).
KBanparHbie ckoOKM HEpaBEHCTBA O3HAYAIOT LIETYIO YaCTh YUCIIA.

3agaua

JlaHa MTuHAMMKa €KEKBaPTAILHOTO BBITYCKA MPOIYKIIMUA (PUPMBI B JICH. €]1. C IOMOIIBIO KPUTEPHS
«BOCXOOAWUX U HUCXOOAWUX» CEPUH CHENAaTh BBIBOA O MPUCYTCTBUM MM OTCYTCTBMU TPEHJA.
JloBepuTeENbHYIO BEPOATHOCTH NPUHATH paBHOH 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




Pemenne.

1. JIoGaBbTe B TaOIHILYy JOMIOJHUTEIBHYIO CTPOKY | ISl 3aIMCH MOCIIE0BATEIBHOCTH 3HAKOB,
TSl OTIPEIEIICHHST KOTOPO# ucnoib3yite popmyiy (2).

v(n)

. . | n
2. TloacuuraiiTe 4ucio cepuit max( ) u

I(n)

oTIpeIeITnTe 10 Ta0uIE.

, IIPOTSKEHHOCTh CaMOW JUIMHHOW CepUH

3. 3anuImMTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BBHIMOJIHEHHE.

4. Chenalite BBIBOJI.

JlaGoparopHasi padora Ne3
Boviuucnenue ochoHbIX nokazameneu OUHAMUKU

I[JI}I KOJIMYECTBEHHOM OLCHKN AOWHAMHUKHW JSKOHOMHUUYCCKHX TIPOLUCCCOB MNPUMCHAKOT TaKUC
CTaTUCTHYCCKHE I10Ka3aTc/iv, KakK abconomuvie npupocmsl, memnsvl pocma u npupocma. Onu
nmoApa3aACIsIrOTCA Ha YenHole, baszucHvie u cpec)Hue.

Ecnu cpaBHEHHE ypOBHEH BPEMEHHOIO psifla OCYLLIECTBIISIETCS C OJHUM U TE€M XKE YPOBHEM,
IPUHATHIM 32 0a3y, TO OKa3aTeIl Ha3bIBAIOTCA Oa3ucHbimuy. ECn cpaBHEHHE OCYILIECTBIISETCS C
nepeMeHHOo# 0a30i, MprueM Kakblii MOCIeIYIOIUH YPOBEHb CPAaBHUBACTCS C MPEABIAYIIIUM, TO
BBIUMCJICHHBIE TIOKA3ATEIIN HA3bIBAIOTCS YEnHbIMU.

q)OpMyJ'H:I JJI1 BBIYMCIICHHUSA IICIIHBIX, 6aBI/ICHBIX U CpCIHUX a6COJHOTHbIX MpupoCcToOB, TCMIIOB
pocta W TeMmnoB mpupocTta maHbl B Tabmuie (1). B dopmynax npuHITEI 0003HAYCHHUS:

Yo =Y Yo Yoo Yo YPOBHH BPEMEHHOTO psja, N — JUIMHA psja, Yo _ YPOBEHb
BPEMEHHOTO Psifia, IPUHATHIN 3a 6asy Ul CpaBHEHUS.
0O603HayeHue A6conoTHbI npupoct | Temn pocTa Temn npupocra
LUenHow _ . T — 0
AYy =Yi = Yia T, :L-lOO% Ky =T; —100%
Yia
BasuCcHbliA AV, =V, — Ksi =Ts5 —100%
y5t yt y5 Té‘t — L . 100% ot ot
Ys
Cpeanmii — - _ Ks =T —100%
Ay, =2 T ggg0 | ot
n-1 Y1

Onucanue AMHAMUKH pslla CPEIHUM IMPUPOCTOM COOTBETCTBYET €ro IMPEJICTaBICHHUIO B BHJIE
MPSAMOM, MPOXOMSIICH Yyepe3 ABe KpaHWEe TOUKHW. J[JIsl MoJiydeHus MPOrHO3HOTO 3HAYEHHS Ha



OJIMH IAr BIIEpe] JOCTATOYHO K IIOCICIHEMY HAaOJIOJICHUIO 100aBUTh 3HAUCHUE CPEIHErO
abCOIIOTHOTO IPUPOCTA:

9n+1 =Yt A; , (3)

— 3HAYCHHUC IOKA3aTeyiss B N TOYKE BPEMCHHOIO psja, yn+l — INPOTHO3HOC 3HAYCHHC

Yn

rac

A
Mokazatens B Touke 111 1 , Y _ suavenue CpEIHETr0 NPUPOCTa BPEMEHHOTO Psijia.

[Tomyyenne nporHo3HOro 3HaueHus no Gopmyie (3) KOPPEeKTHO, eCiId TUHAMUKA psifa OJIu3Ka K
nuHernHoM. Ha Takodl paBHOMEpHBIN XapakTep IMHAMHUKHU YKa3bIBAIOT IPUMEPHO OJMHAKOBBIE
L[ETHbIE a0COIIOTHBIE TPUPOCTHI.

Hcnonp30BaHue cpeaHEro Temrna pocta (CpeiHEero TeMIla MpUpocTa) A OMMCAHMS TUHAMUKU
pa3BUTHUsS psAa COOTBETCTBYET €ro IPEACTAaBICHUI0 B BUAE II0KA3aTEIBbHOM MM
DKCIIOHCHLIMAJIbHOM KPUBOMW, IMPOBEACHHOW Yepe3 [BE€ KpallHUE TOYKH, M XapaKTEpHO I
IIPOLIECCOB, W3MEHEHHE AVNHAMHMKM KOTOPBIX IPOUCXOJUT C IIOCTOSHHBIM TEMIIOM pOCTa.
ITporno3Hoe 3HaueHNe Ha OAMH LIar BIEpe]l ONpeaesseTcs o Gpopmyie:

9n+1 =Yn -F .

HenocTaTkoM IpOrHO3MpOBaHUS € HCIIOJIB30BAHUEM CPEIHETO IPUPOCTA U CPEHETO TEMIIA POCTa
ABJIIETCSL TO, YTO OHM YYMTBIBAIOT HAYAIbHBIA M KOHEUYHBIM YPOBHU psla, UCKIKOYas BIMSIHHUE
IPOMEXYTOUHBIX YpoBHEH. TeM He MeHee, OHU HCIOIB3YIOTCS KaK MpOCTelIne, MpHOIMKEeHHbIE
CHOCOOBI IPOTHO3UPOBAHMUS.

3amaua.

ExexBapranbHas nuHamuka ¢oHAA 3apa00THOM IUIaThl PabOTHUKOB (UPMBI B JIEH. €.
MpeACTaBICHA B TAOIHUIIE.

t 1 2 3 4 5

y 8946,00 | 8981,50 | 9024,10 | 9063,15 | 9105,75

O00cHOBaTH MPAaBOMEPHOCTH HCIOIB30BAHHUE CPEAHET0 IPUPOCTA IS ONPEICIICHHS IIPOTHO3HOTO
3Ha4YeHus (HoHa 3apabOTHOM IJIaTHl B 6-M KBapTale.

3agauya.

W3meneHne exekBapTalbHON AMHAMUKU (OHIA 3apabOTHOW IIIaThl PAOOTHUKOB (UPMBI
MIPOUCXOAMIIO TPUMEPHO C TIOCTOSTHHBIM TEMITOM POCTa B TeUueHUE 5 kBapTanoB. ®oH1 3apaboTHOM
matel B 1-kBaprtane cocranisin 9523,08 neH. en., a B 5-m kBapTane — 9693,13 aewn. ex.

Omnpenenuts TporHo3 GpoHaa 3apadoTHON MIIATHl paOOTHUKOB (GUPMBI B 6-M KBapTalie, UCTIOIb3Ys
CpeIHUI TeMI PocTa.



JlaGoparopuas Ne4
Cenasicusanue 8pemeHHbIX psi00s

[IpenBapuTenbHbI aHANU3 BPEMEHHBIX PSJA0B SKOHOMMYECKHUX IOKa3aTelied 3aKiIovaeTcsi B
BBISIBJICHUM aHOMaJbHBIX 3HAYEHUH YpOBHEH psaa, KOTOpble HE COOTBETCTBYIOT pEalbHBIM
BO3MOXKHOCTSIM paccMaTpHUBaeMOil SKOHOMHUYECKON CHCTEMBI, a TaK)Ke B OIpE/IeICHUH HaTU4uus
TpeHa.

Haubonee pacnpoctpaHeHHBIM IPUEMOM ISl yCTPAHEHUS] aHOMAJIbHBIX 3HAYEHH MToKa3zarTesneil u
OTCYTCTBHSI TEHJCHIIMM BPEMEHHOTO PAJla SIBISIETCS canadxcueanue epemenno2o paoa. Ilpu stom
MIPOU3BOIUTCS 3aMeHa (PAKTHUECKUX YPOBHEW BPEMEHHOI'O Psijia paCYETHBIMU, YTO CIIOCOOCTBYET
0osiee 4ETKOMY NPOSIBICHUIO TeHIEHIMU psia. CKONMb3AIIME CPEJHHE MO3BOJSIOT CIIIAUTh
CIIy4aifHbIE W MEPUOTUICCKUE KOJICOaHHsI BpEMEHHOTO psifa.

HaunGoiee pacipocTpaneHHON TTPOLIEIYPOH CTIIaKUBAHUS SBIISETCS METOJ HPOCMOU CKOb3Aujel
cpedneti. CHauana JIsi BPEMEHHOTO psifa ompeaensieTcss uHTepBan criaxuBaHus (g). Ecmum
HEO0XOUMO CTIaIuTh MEJKUE KojeOaHHs, TO UHTEPBaJl CTIIAXHBAHUA OEpyT MO BO3MOXHOCTH
OONBIIMM, €CIIM HYXKHO COXpaHUTHh Ooliee MeNKHe KojeOaHWs, TO WHTEpBal CrIIaKUBaHUS
yMmeHbInatoT. Jlns mepBbiX (J) ypOBHEH BpPEMEHHOTO psia BBIYHCISETCS WX CpeaHee
apudMeTHUecKoe 3HaueHHe. DTO OYyAeT CrIIaXCHHOE 3HAYCHUE YPOBHS psia, HaXOISIIErocs B
WHTEpBAJIC CTVIAXKUBAHUS. 3aTeM MHTEPBAJ CIUIKMBAHHS CIBUTACTCS Ha OJMH YPOBEHB BIPABO,
MOBTOPSIETCSI BBIUMCICHUE CpeaHer apudmeTudeckoil u T.1. B pesynprare TakoW Mporemaypsbl
TOJTYYMM PSJI CTJIQXKEHHBIX 3HAYCHHM, NPH 3TOM B 3aBUCHMOCTH OT (J) TEpBBIC M TOCICTHHE
YPOBHU TEPSIOTCA.

JlnuHy WMHTepBana criaxuBaHus (J) ymoOHO OpaTh B BHJE HEYETHOTO YMCIIA, B 3TOM CIlydae
pacyeTHOE 3HAYCHHUE CKOJIB3AIICH CPeHEH OyIeT MPUXOAUThCS Ha CPETHUN WHTEPBAI pAJa.

Hanpumep, 11t mHTEpBana § = 3 CriaKEHHBIE YPOBHU PACCYHUTHIBAIOTCS 1O (GopMyIe:
Ve = (Yea + Vi +Yea) /3 '

UtoObl HE MOTEPATH MEPBBIA U MOCIEIHUNA YPOBHHU Psilia, UX MOXKHO BBIYUCIHUTH 1O (hopMyiam
napaboIMYECKOr0 HHTEPIIOINPOBAHUS:

y1 = (BY; + 2y, — y3)/6,
yn =(=Yn2 +2Yn4 +5Y,)/6.

Meton mpoCTOl CKOJB3SILIEN CPEIHEN JAaeT XOPOLIME PE3YIbTAaThl B JUHAMUYECKHUX psaax C
JIMHEHON TEHJACHLMEN Pa3BUTHA.

Jlist psiioB ¢ HENMHEHHON TEHAEHIMEH pa3BUTHUS HEOOXOAUMO NMPUMEHSATh METO[ 836CULeHHOL
cKonb3aweli cpedHetl. ITOT METO] OTIMYACTCSA OT METOa MPOCTOM CKOJB3AIIEH cpeiHell TeM, YTOo
YPOBHH, BXOJAIIME B UHTEPBAJI CTJIaKUBAaHUsL, CYMMUPYIOTCS C pa3HbIMU BeCaMH. {7151 TIOJIMHOMOB
2-T0 U 3-TO TOPSIKOB IO S-YJICHHON B3BEIICHHON CKOIB3AIICH CpeqHel IeHTpaIbHOE 3HAUCHUE
ompenenseTcs mo popmye:

Ve =1/35-(=3Y,_, +12y, 4 +17y, +12Y,,1 —3Y;.»)-



BecoBsie k03 GUIIMeHTHI MU CTIIaKWBAHUU 110 TOJIMHOMAM 2-TO U 3-T0 MOPSAIKOB B 3aBUCUMOCTHU
OT JUTMHBI HHTEPBAJIA CTIIAXKUBAHUS TIPEJICTABICHBI B TAOJIHIIE.

ONvHa nHTepBana crna*KusBaHusa BecoBoii KoadppuumeHT

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

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

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

BripaBHUBaHUE BPEMEHHBIX DPSIOB MOXKET OBITh MPOU3BEIECHO METOIOM 3KCHOHEHUUATbHO2O
cenaxcusanus. CyTb METOJIa 3aKJIIOYAETCS B TOM, YTO B IMPOLIEIYpPEe HAXOXKACHUS CIIIaKEHHOTO
YPOBHSI HCHOJB3YIOTCS 3HAUYEHUSI TOJBKO TMPEIIIECTBYIONIMX YPOBHEH pSAOB, B3STHIE C
OIlpesieieHHbIM BECOM, IPHYEM BeC HaAOIIOJIEHUS YMEHbILIAETCsl MO Mepe yIaleHHsl ero OT
MOMEHTa BPEMEHH, JIJIsl KOTOPOTO ONpeeNsieTcs CriakeHHOe 3HaueHue ypoBHs pana. Ecnu ans

yt = yl! y21----; yt yor

HCXOJHOTO BPEMEHHOIO psijia 1 Y COOTBETCTBYIOINE CIIaKEHHBIC

t=1n

3HaueHUs ypoBHeEl 0003HAauuTh ', IJe , TO DKCIOHEHIMAJILHOE CrIaKUBaHUE
MIPOU3BOUTCS IO PEKYPPEHTHOMY COOTHOIICHHIO:

St=a -y +(-a) S,

r7ie 0 — mapameTp CriiakuBaHus, mpuuem 0 1, BenmuuuHa (1- o) Ha3zpIBaeTcs KodhPuimeHToM
JTVICKOHTHUPOBAHHS.

Hcnonb3yst peKyppeHTHOE COOTHOLIEHUE ISl BCEX YPOBHEU Psifa, HAUMHAS C MIEPBOTO U KOHYas
MOMEHTOM YypOBHS t, MOXXHO NOJNYy4YUTh, YTO SKCHOHEHLHUAIbHAs CpPEHHssS, T.. CIVIaXXKEHHOE
JaHHBIM ~ METOAOM 3HAU€HHE YPOBHS psijfa, SBIseTCS B3BEIICHHONM cpelHeld Bcex
MPEAIIECTBYIONINX YPOBHEI:

Si=a) (-a) Y +-a)'sy

OObIYHO 1T BPEMEHHBIX PSJIOB B HOKOHOMHMYECKMX BEJIWYMHAX BEIMYMHY IapaMeTpa
CriakuBaHus BeIOMparoT B uHTepBane ot 0,1 1o 0,3.

HauansHblil mapaverp O TPHHAMAIOT PAaBHEIM 3HAYEHHIO MEPBOTO YPOBHS P UM PABHEIM
cpenHelt apudMeTndeckoi HeCKOIbKUX MEPBBIX YWICHOB psija, HallpuMep:

S _y1+y2+y3
0— 3 .

3amaua
[To nanHBIM TUHAMUKH ypoxkaitHOCTH 3a 10 JIeT, mpuBEeJeHHBIM B TaOJIHIIE, pACCUUTATD:
- 3-, 5-1eTHHE CKOMB3SIINE CPETHUE TTPOCTHIE;

- b-netHue CKOJIB3AIINE CPCAHNUC B3BCUICHHEIC,



— CPaBHUTD Pe3yJbTaThl 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

- IIOCTpOiTE TpaQuKH psaa AMHAMUKU M TPEHOB JTMHEHHON (QUIIBTPALIUH.
3agaua

B TaGnuie npuBeaeHBI JaHHBIE YUCIEHHOCTH MIPEToaBaTeseii BRICIINX yUeOHbIX 3aBeaeHnil PD
(TBIC. WenmoBeK) mo rojaM. [lpows3BecTH criakuBaHHWE BPEMEHHOTO psija C HMCIOJIb30BaHUEM
SKCIOHEHIIMAJIBLHON CpeaHEel, MPUHSIB MapaMeTp CriIaKUBaHUS a=0,1 ua=03. Ilo
pe3yabTaTaM pacueToOB OIPEACIIUTh, KaKOW W3 CIVIAKEHHBIX BPEMEHHBIX PSIOB HOCUT Oojee
IJIAIKUHI XapaKTep.

fod | 1992 1993 1994 1995 1996 1997 1998 1999

Vi 233,5 239,9 239,8 261,9 261,8 268,7 260,7 298,6

JlaGoparopHasi NeS
Bovibop naunyuwezo euoa mpenoa ¢ nomowvio Excel

Jns ompeneneHus TapamMeTpoOB JIMHEHHOTO TpeHJa 10 METOAy HAWMEHBIIUX KBaJpaToB
UCTIONB3yeTCsl craructudeckas ¢yakuust JIMHEWH, st onpeneieHus SKCIOHEHIIMAIBHOTO

tpenna JII'P@IIPHUBJI. B xauecTBe HE3aBUCUMOM MTEPEMEHHOM BBICTYNAET BpEMS t=1n :
B Excel nunust TpeHa MokeT OBITh J0OaBJIEHA B JHAarpaMMy ¢ 00JacTSIMH THCTOTPaMMBI HITH B
rpaduk. st 3Toro HEOOXOMMO:

— BBIACIIUTH 0011aCcThb AuarpamMmal; B TJIaBHOM MCHIO BBIGpaTB

Huazpamma—/Jobasums nunuo mpenoa,

— B NOSBUBIIEMCS IUAJIOTOBOM OKHE JIuHusa mperoa BIOpaTh BUJ JIUHUM TPEeHAA U
3aJaTh COOTBETCTBYIOLME mMapamMeTpbl. [l MONMHOMHUANIBHOTO TpeHAa
HE0OXO0IMMO 3a/1aTh CTENEeHb alllPOKCUMHPYIOIIETO MOJIMHOMA.

B kauectBe nomonHHUTENbHOM MHGOpPMANMM HA JAMArpaMMeE MOXKHO OTOOpPa3UTh ypaBHEHHE
perpeccun M 3HAa4YeHHE CPEAHEKBAJAPATUUYECKOTO OTKJIOHEHHS, YCTAaHOBUB COOTBETCTBYIOIIHE
dnaxxku Ha 3aknanke [lapamempel TNANOroBoro okHa Jlunus mpenoa.

3agaua

JluHaMuka BhITycKa MNOpoAyKunu @OUHISHINM XapakTepusyeTcs HTaHHbBIMH (MJIH. JIOJUIL.),
IpeCTaBICHHBIMU B Ta0IHIIE.

lop BbinycK npoaykumnm lfop BbinycK npoayKuum

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

1. TIpoBectu pacuer mapamMeTpoB JHHEHHOTO U 3KCIIOHEHINAIEHOTO TPEHOB.
2. TloctpouTts rpaduku psja IMHAMUKH U TPEH/IOB.

3. BoiOparp Hamnyuymmidi BUA TpeHIa HAa OCHOBAaHUHM TIpaUUecKOro HM300pakeHus H
3HaueHUs KOAPPUIIUEHTA TeTePMUHAIUH.



[Tpunoxenue 2

OuneHoYHBIE cpecTBa VIS POBeAeHHUS MPOMEKYTOYHOM aTTeCTANMI

a) IlnaHupyemble pe3yabTaTbl O0y4YeHHS] M OIleHOYHbIE CpeACTBAa /AJsi NPOBedeHHSs
NPOMEKYTOUYHOM aTTeCTALMHU:

Kon
HUHMKATOpa

HNuaukarop
IOCTHIKEHUS
KOMIIETEHITHH

OueHouYHbIE CPENCTBA

OIIK-1 CnocobeH NpuUMeHSTh €CTeCTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE 3HAHHS, METObI
MaTEMaTUYECKOT 0 aHaJIN3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS B TPOECCUOHATILHOM IEATEIbHOCTH

OIIK-1.1

Pemaer
CTaHIapTHbIE
npohecCHOHATBHBI
e 3a/1a4uu C
MPUMEHEHHEM
€CTEeCTBEHHOHAYUYH
BIX u
00IIIENHKEHEPHBIX
3HAHUM, METOJIOB
MaTeMaTH4eCKOTo
aHanm3a u
MOJIETTUPOBAHUS

Uro Takoe perpecCUOHHBIN aHanu3?

Uto nmoHMMaeTcs MoJ1 MapHOM perpeccueit?

2. Onumure cytb TpaauumonHoro MHK  mns
JIMHEWHOM mapHO#l perpeccut.

3. Uto Takoe «omeHka mapamerpa»?  Yem

OTJINYAIOTCSl «UCTHHHBIE)» 3HAYEHUS MMapaMeTpOB

perpeccuu OT UxX OLIEHOK?

UTo Takoe OCTaTKU B PErPECCUOHHOM aHaIn3e?

Onumure npoueaypy IpoBEpKU IMIIOTE3bI.

Uto Takoe ypoBeHb JOBEpUs?

Uro Ttakoe wuHTEpBaibHBI mnporHo3? Ilouemy

BO3HUKAET HE00X0UMOCTh MTOCTPOCHHUS

TOYEYHBIX IPOTHO30B?

8. Kakoii Bux wuMeeT cuCTeMa HOPMAaJIbHBIX
yYpaBHEHHUN METO/Ia HAaWMEHBIINX KBAJpPaTOB B
cilyyae JIMHEeHOM perpeccun?

9. Ilo xakoil QopMyse BBIYUCIACTCS JIMHCHHBINA
K03 PHULHEHT MapHOI KOppensauuu?

10. Kak BBIYHCIAETCA W YTO IOKAa3bIBAET MHIEKC
nerepmuHanuu? Kak  BblUMCIsA€TCS M YTO
MOKAa3bIBAET UHJIEKC JETEPMUHAILIUU?

11. Kak mnpoBepsercs 3HAUYUMOCTb YpaBHEHMS
perpeccuu M OTAEIbHBIX KO PHUITHEHTOB?

12.  Kak cTpouTCs JOBEpUTENBHBIA HHTEpPBaI
MPOTHO3a B Clly4yae JMHEUHOU perpeccun?

13. Kak BBUHCHSIOTCS ¥ YTO MOKAa3bIBAIOT
KO(PUIIMEHT »HIaCTUYHOCTH O W CpeaHUi
KOA((UIIUEHT dTaCTHIHOCTH?

=

No ok

Ilpumep npaxmuueckoeo 3a0anus
1. TIloctpoute IHMHEHHYIO TMApHYIO MOJEIb
perpeccuu, OMUCHIBAIOIIYIO 3aBUCUMOCTh 3apa0OTHOMN
IUIAThI pabouero OT ero BO3pacra o
AKCIIEPUMEHTAILHBIM JJTAHHBIM.
2.Paccuurarh ciienyromme noka3aTeian KayecTBa
MOJIETIN PErPeCcCHu:
- Kod(puIMeHT AeTepMUHAIINH;
- K03 (UIMEHT MHOKECTBEHHON KOPPEIISALIHH;
- CcpemHss KBaJpaThueckas oOIMOKa ypaBHEHHS
perpeccuu;
- ommOKa anmpoKCHMaIlUH.
Crenath BBIBOJIBI 110 KAXJIOMY IMOKA3aTelIIo.




Kon
WHUKATOpa

HNuaukarop
JOCTHOKEHUS
KOMIIETCHIINU

OneHouHble CpeICTBA

IIpumep KomnieKcHo20 3a0aHUs
1. Omnpenenure Bua GYHKOUH, HAWTYYIIAM
00pa3oM OINMHUCHIBAOIIECH 3aBUCUMOCTb PAacX0JI0B Ha
MOKYTIKY TPOJIOBOJIbCTBEHHBIX TOBapOB B OOIIMX
pacxomax (%) - y OT cpeaHeTHEBHON 3apabOTHOM
IJIaThl OJTHOTO paboTaromiero (pyd) — X Mo JTaHHBIM
ceMU TeppuTopuil Ypanbckoro peruona 3a 199X r.
2. Jlna XapakTEepUCTUKH 3aBHUCHUMOCTH y OT X
paccumTaiiTe napaMeTpbl CAeIyIOmUX (yHKIIHIA:
*  JIMHCHUHOM;
*  CTENCHHOM;
*  [IOKa3aTeJILHOM;
*  paBHOCTOPOHHEH rUNEepOOIIHI.
OneHuTe KaxIyto MOJEINb Yepe3 CPEIHIOI OIHOKY
annpokcuManuu A u F-kputepuii @uiepa.

OIIK-1.2

Pemaer
npohecCHOHATBLHBI
€ 3a]1auu C
MMPUMCHCHUCM
METOJIOB
TEOPETUIECKOTO U
IKCIEPUMEHTAIHHO
T'0 HCCIICJIOBAHUS

Ilepeuenv 6onpocos 01 no020mosKu K 3auemy

1. Yto 03HaAYaET MOHATHUE «KAYECTBEHHASI

MOJIENb perpeccuun’?

B kakoM ciydae BEpHO COOTHOIICHUE 7

3. Urto 03Ha4aeT BhICKa3bIBaHUE «TECHAS
JIUHEWHAs CBS3b»?

4. Yro nmokassiBaeT KO3PHUIIUECHT IeTePMUHAIIIN

paBHblii 0,757

Uto Takoe ommoOKa anmpoKCUMAaIIAH?

6. IlpuBenute mpuMep HENMMHEHHON perpeccuu

10 BKJIIOYAE€MbIM B HE€ 0OBSACHSIONIUM

MEPEMEHHBIM, HO JIMHEWHOU 110 OLEHUBAEMbIM

napaMmeTrpam.

Uto 3HaYUT BHYTPEHHE JIMHEWHAs MOJIETb?

8. OmnwuumuTe, YTO 03HAYAET BHICKA3bIBAHUE
«(YHKIHS, HAWTY4YIIAM 00pa3omM
OTHCHIBAIONIAs 3aBUCUMOCTD Y OT X»?

9. TIlepeuncnute Bce BHIBI MOJICIICH,
HEJIMHEWHBIX OTHOCUTENIBHO: @) BKIII0YaeMBbIX
MEPEMEHHBIX;, 0) OIEHMBACMBIX ITAPAMETPOB.

10. Kak npoBoauTcst 1oa00p TUHEAPU3YIOMIETO
npeoOpa3oBaHus ISl BHYTPEHHE HEIMHEHHBIX
moneen?

11. Ha3oBute nokazarenu KOppeyisu,
UCIOJIb3yeMbI€ MTPHU HETMHEHHBIX
COOTHOIICHUSX PacCMAaTPUBAEMBIX ITPU3HAKOB.

12. Kakwue 3a1a4n peniaroTcs Mpy MOCTPOSHUN
YpaBHEHHUSI perpeccuu’?

13. Kakue TpeGoBaHUs MPEIBIBISIOTCS K
(dakTopam, BKIIFOUAEMBIM B YpaBHEHUE
perpeccun?

14. Yto noHumMaeTcs noj| IMHEHHOM
MHOKECTBEHHOU perpeccueii?

no

o

~




Kon
WHUKATOpa

HNunuxatop
JNOCTHKECHUS
KOMIIETCHIIUU

OneHouHble CpeICTBA

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,
25.

26.

27.

28.

29.

30.

31.

32.

Uem oTnuyaroTcs CTaH1apTU30BAHHbBIC
KO2(DPHUITUEHTHI perpecCcuu OT

KO3 (PHUIUEHTOB B €CTECTBEHHOM BHJIE?

Urto noka3bpIBaeT OTpULIATEIbHOE 3HAUCHHE
Kod(uIreHTa 3MaCTHIHOCTH?

Uem oTauYaroTCs YaCTHBIN M OOIIMI KPUTEPUU
QOumepa?

Urto noHMMaeTcs MoJ| KOJUTMHEAPHOCTHIO U
MYJIbTHKOJUIMHEAPHOCTHIO (PaKTOPOB?

Kak nposepsiercs Hanuune KOJJTMHEAPHOCTH U
MYJIBTUKOJUINHEAPHOCTH?

Kakoii Bug uMeer cucteMa HOpMaJibHbIX
YpaBHEHUN METOJ]a HAUMEHBIIUX KBAJIpaTOB B
cly4dae JIMHEMHOH perpeccun?

ITo xako#t popmyIie BEIYUCISETCS HHACKC
MHO’KECTBEHHOU KOPpeAun?

Kax BbIYMCIISIIOTCS MHIEKC MHOKECTBEHHOU
JEeTEepPMUHAIIMN U CKOPPEKTUPOBAHHBIN UHIEKC
MHOECTBEHHOM JeTepMUHALINH?

Kak npoBepsieTcs 3HaUUMOCTh YpaBHEHUS
perpeccuu 1 OTACIbHBIX KO UIIEHTOB?
Kak ctposrcs yacTHbIe ypaBHEHHS perpeccuu’?
Kax BbIUMCIISIIOTCSI CpeIHIE YaCTHBIE

K02 (D PUITUEHTHI TTaCTUIHOCTH?

UTto Takoe cTaHJapTU3UPOBAHHBIC
nepeMeHHbIe?

Kakoii BUJ1 MeeT ypaBHEHNE JTMHEWHOMN
perpeccuu B CTaHJapTU3UPOBAHHOM
Mmactrtade?

Y10 moHUMaeTCs IO TOMOCKEIACTUYHOCTELIO?
Kak nposepsiercs runoresa o
TOMOCKEIACTUYHOCTH Psiia OCTaTKOB?

[Ipu kakux yCIOBHUSIX CTPOUTCS YpaBHEHHUE
MHO>KECTBEHHOM perpeccuul ¢ GUKTUBHBIMU
IIEPEMEHHBIMU?

Kaxk Tpakryrorcs koappuiimeHTs MoIeIu Ipu
(UKTUBHBIX TEPEMEHHBIX?

UYro Takoe J0BYyIIKa GUKTUBHBIX TEPEMEHHBIX
1 KaK 130exKaTh TAKOW CUTYyallUU TIPH
MOJICTTUPOBAHUU?

IIpumep npaxmuuecko2o 3a0aHus

Onpenenutbs  (akTopsl, (OPMHPOBABIINE  LEHY

KBapTHp B cTposumxcs gomax B Cankr-IlerepOypre B

1996 r. 1o naHHBIM O PBIHKE CTPOSLIETOCS KUJIbS B
Cankr-IletepOypre (mo cocrosHuio Ha nekadbpp 1996

T.)




K HNuaukarop
on
JOCTHOKEHUS OueHouHbIE CpeCTBa
WMHJIUKaTopa
KOMIIETCHIINU

CrenepupyiiTe  (UKTUBHYIO  T€PEMEHHYIO ,
OTPAXKAIOIIYI0 MECTOMNOJOKEHUE KBapTUPBI u
IIO3BOJISIFOILYIO Pa3JEIUTh BCIO COBOKYITHOCTb KBAPTHUP
Ha [JB€ TIpyNIbl: KBAapTUPbl Ha CEBEpe Tropoja
(ITpumopckuii paios, [yBanoBo-O3epku,
I'paxxnanka) u ©Ha 1ore rtopoaa (IOro-3anan,
Kpacnocensckuii  paiton).llocTpoiite ~ ypaBHeHue
perpeccuu, XapakTepusyrolee 3aBUCUMOCTb LEHbI OT
BcexX (haKTOpOB, B TMHEHHON U CTETIEHHOU (hopMme.
CymecTtByeT M pa3HMIIAa B I€HaX KBapTHp,
pacIooKEHHbBIX B CEBEPHOU U 105KHOM YacTsax CaHKT-
[lerepOypra? SBmsiercs nu Hanmuuue OankoHa U
JIOJKUM TPEUMYILECTBOM KBapTUphl Ha pbiHKe? Kak
BbI O0BSICHHUTE ITOT (haKT?

IIpumep KomnieKcHo20 3a0aHUs

I[To 20 npennpusiTusiM  peruoHa  ONPEACITUTH
3aBUCUMOCTDH BblpaGOTKI/I NpoaAyKIMM Ha OJHOTO
paboTHHKa y (TBIC.py0.) OT BBOJA B JCHCTBHE HOBBIX
OCHOBHBIX (OoHIOB X, (% OoT crommocTH (HOHIOB Ha

KOHEII TOjla) M OT yJIEeJIBHOTO Beca pabo4nX BBICOKOM
KBAIM(pUKAMK B OOIIEH YUCIEHHOCTH Pabouux x,

(%).

0) Ilopsiiok mpoBeeHUs] MPOMEKYTOYHOH aTTECTAIIMH, MOKA3aTeJd W KPHUTEPHH

OIleHUBAHUSI:

[IpomesxyTouHas arTecTanys Mo JUCUUIUIMHE IPOBOAUTCS B (pOopMe 3adeTa.

Ilokazamenu u Kpumepuu:
— HA OYeHKY «3aumeHo» — OOYUaIOUTUIICS TOKA3hIBAET BBHICOKHI ypOBEHBb COPMHUPOBAHHOCTH
KOMIICTEHIIH, T.€. IPHHUMAET aKTUBHOE YYacTHE B OOCYKIICHUH, BIIAJICET TEPMHUHOIOTHYESCKIM
anmapaTroM, JEMOHCTPUPYET 3HaHHUA B OO0JIACTH HSKOHOMETPHYECKOTO MOJCTUPOBAHUS;
OCYIIECTBIISIET BHIOOP 3(PEeKTUBHOI MOEIIN, HA OCHOBE MPOBEJCHUS HEOOXOIUMBIX PACUETOB U
y4€Ta BCCX NPCACTABJICHHBIX B YCJIOBUU HOKaSaTeHeﬁ, rpaMOTHO O6OCHOBBIB3.€T CBOC pCHICHUC U
dbopmyIupyeT He0OOXOAMMBIC BHIBOIBI.
— Ha OYeHKY «He 3aumeH0» — PEe3yNbTaT OOydeHUs HE JOCTUTHYT, OOYyYaroIIUNCS HE MOXKET
NOKa3aTh 3HAHUS Ha YPOBHE BOCIPOM3BEACHUS M 00BICHEHHS HH(DOPMAIIHH, HE MOXKET NTOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/1aY4



