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PaGouas mporpamma coctasiena Ha ociope ®I'OC BO - marueTpatypa 110 HalpasBIeHAIO
noxrotosku 38.04.01 DxonomuKa (pukas Munobprayku Pocenn ot 11.08.2020 r. Ne 939)
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£ ?/ﬁ; U.A. CuTHOBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa juisa peanuzauuu B 2024 - 2025
y4eOHOM TOJly Ha 3aceaHuu Kadeapsl IKOHOMUKH

[Iporokom or 20 . Ne

3aB. kadeapoii A.T. Bacuibesa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM rofy Ha 3acejaHuu Kadeapbl IKOHOMUKHU

[Iporokom or 20 . Ne

3aB. kadempoii A.T'. BacunbeBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM roy Ha 3aceaHuu Kadeapsl IKOHOMUKHU

IIporokomor 20 1. Ne

3aB. kadeapoii A.T. Bacuibesa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

oOyueHue CTYAEHTOB OCHOBHBIM MaTE€MaTHMUECKUM MOHITUSIM W MeToAaM B 00JacTu
HSKOHOMETPUYECKOTO MOJEIUPOBAHUS, NPUMEHUTENBHO K PEIICHUIO 3aJad  aHallu3a,
MPOTHO3UPOBAHUS M YIPABIEHUS SKOHOMUKOW Ha Makpo - U MHUKpPO - ypoBHsX. B mporecce
W3YYCHUS ITON TUCHUIUIMHBI y CTYJACHTOB JOJDKHBI OBITh COPMHUPOBAHBI TEOPETHUECKUE H
MPAKTUYECKHE HAaBBIKM pPEIICHHUS OSKOHOMETPUYECKHX 3a/Jad M aHalu3a IOJIYYEHHBIX
PE3yJIbTATOB.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuruimHa DKOHOMETpUKa (MIPOABUHYTHIH YPOBEHb) BXOIUT B 00SI3aTEIbHYIO YacTb
yueOHOro 11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  wu3ydeHUs  JUCLUUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

Craructuka

Maremartuka

DKOHOMUKA OpraHu3aluu

Mertoapl 00pabOTKH YKOHOMUYECKON HHPOPMALTHH

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOIUMBI 7151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOTO SK3aMeHa

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynpraTe OCBOEHMS AUCHUMIUIMHBI (MOAYJsl) «OKOHOMETpUKA (IIPOABUHYTHIM
YPOBEHbB)» 00yJaroLuiics oKeH 001aaTh CIEAYIOIIUMU KOMIETEH UMM

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-2 CnocoOeH MNpUMEHSTh MPOJBUHYTHIE WHCTPYMEHTAIBHBIE METOIbl 3KOHOMHYECKOTO
aHaJIn3a B MPUKJIATHBIX 1 (HIH) D YHIAaMEHTAIhHBIX HCCIICIOBAHUSX

OIlK-2.1 PaboTaeT ¢ HaIMOHALHBIMU U MEXITYHAPOIHBIMU 0a3aMU JTAHHBIX C IETBI0
nmorcka HeoOxomuMoil uHpopMauu 00 DSKOHOMHYECKHX SIBICHUAX U
MpoIeccax

OIIK-2.2 Oo6pabarbiBaeT nH(MOPMALIHIO 00 SKOHOMUUYECKUX SIBICHUSIX M MPOIEccax,

OTpeeNsieT CBSI3M M 3aBHCHUMOCTH MEXAY SJeMEeHTaMH WH(GOpMaIuy,
hopMymHpyeT 000CHOBAHHLIN BHIBOI

OIIK-2.3 Brnaneer coBpeMeHHBIMU METOAAMU 3KOHOMHUYECKOTO aHAJIN3a, CTATUCTUKHU
Y DKOHOMETPHUKH ISl PELIEHUS TEOPETHYECKUX U IPUKIIAIHBIX 3a7a4

OIIK-5 Crioco6eH ucnosbp30BaTh COBpeMEHHbIE NH(POPMAIIMOHHbIE TEXHOJIOTHUHU U TPOrPaMMHBbIE
CpPECTBA IIPH PELICHUH PO eCCHOHATBHBIX 3a1a4.

OIIK-5.1 BriOupaer cooTBEeTCTBYIOIIHME COACpKAHUIO NPOheCcCHOHATBHBIX 3aaad
WHCTpYMEHTapuii o0paOOTKM ¥  aHajdW3a JaHHBIX, COBpPEMEHHbBIC
WH(POpPMaIIMOHHBIE TEXHOJOTHH U MPOTPAMMHOE 00eCTIeYCHIE

OIIK-5.2 Ucnone3yer nis pemeHus npodecCHOHATBHBIX 337ad COBPEMEHHbIE
nH(pOpPMaIOHHbIE TEXHOJIOTUH 51 [IPOrpaMMHBIE CpEICTBa,
IIPEJBApUTEIILHO  OLIEHMB  BO3MOJKHOCTb U II€JI€COO0Pa3HOCTh  HX
WCIIOIb30BAHUS




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUILIMHBI (MOAYJISA)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B TOM

YUCIIC:

— KOHTaKkTHas padota — 4,4 akaj. 4acoB:
— ayauTopHas — 4 akaJl. 4acoB;
— BHeaynutopHas — 0,4 akaJ1. 4acoB;

— caMocTosTeNnbHas pabora — 99,7 akan. yacos;
— B (hopme mpakTHyeckoit moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac

dDopMa aTrrecTaiuu - 3a4cT

AynuropHas s
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
Pazzen/ Tema 2 (b axan. =acax) E E‘ Brn . KOHTPOTIA Kon
> & © | caMocTOATENBHOI | ycmeBaeMOCTH U
JACIATUTAHBL 7 £ .. | xomnerenmm
g £ paboTsl MIPOMEKYTOYHOM
Tex. mab. | mpaxT. ' arTecTalyy
3aH. 3aH. | O &
1. Beaenue B npeaMeT
Wzyuenue 3 OIK-5.1
11 Mpeaver JIUTEPATyPEI, YCTHBIH OIIpoc OHK-5.2:
SKOHOMETPUKH, €€ P 11EJIb, 0,2 0,1 6 TIOZIFOTORKA K Oryer no " OIIK-2.1,
3agaui. ba3oBble OHATHS BEIMOIHCHHIO 11abopaTopHoi OIlK-2.2,
11a00paTOPHBIX pabote OIK-2.3
pabor '
1.2 TloBropeHue TeopuH Nzyuenue 8g§:g;’
BEPOSTHOCTH u 0.2 0.2 7 JUTEPATYPEI, YCTHBIH OIIpoc OHK-2:1’
MaTeMaTHYECKOM 1 ! ’ TOJIOTOBKA K [ IOKNAZ K CMUHAPY | e o 2:
CTaTHCTHKU CEeMHUHapy OIK-2.3
1.3 MaremMaTUMaTHYECKOE
MOJIEIMpPOBaHKE B OIIK-5.1,
3KOHOMHUKE. Kitaccer Vsyuenue OIIK-5.2,
MoJenei. Bugst 0,2 0,2 10 YCTHBII OIPOC OIIK-2.1,
MEPEMECHHBIX. Drarbl JHTCPATYPRI OIIK-2.2,
KOHOMETPHUUYECKOTO OIlK-2.3
MOZEIUPOBAHHS
HWroro no pazaeny 0,6 0,5 23
2. PerpeccuoHHBIE MOJIEITN
Nsyuenue
JIUTEPATYPBHI, OTYET 110
MOATOTOBKA K 11abopaTOPHBIM OIIK-5.1,
. BBITIOJTHEHUTO aboTram OIIK-5.2,
2.1 Jluneiinast perpeccus. 0,3 0,2 10 HaGOpATOPHBIX (I: TaeT 10 OIIK-2.2.
pabor MPOXOKACHUIO OIlK-2.3
[Ipoxoxnenus monynst MOOK
1 MOOK
Nzyuenue
JIUTEPATYPEI, Otyer o
MOATOTOBKA K nabopaTopHOH OIIK-5.1,
2.2 Henuuelinsle Momenu 02 02 14 BBITIOJIHEHUIO pabore OIIK-5.2,
perpeccun ' ' 71a00paTOPHBIX OTYeT 0 OIIK-2.2,
pabor MIPOXOKACHUH OIIK-2.3
[Ipoxoxnenne moayist MOOK
MOOK
Uroro no pazaeny 0,5 0,4 24

3. BpemenHsble psijibl




Wzyuenne

JTUTEpaTypPHI, Ortyer o
MOJITOTOBKA K nabopaTopHOi OIIK-5.1,
3.1 OcCHOBHBIE DJJIEMEHTHI 02 02 16 BBITIOJIHCHUIO pabore OIIK-5.2,
BPEMEHHOTO psijia ' ' 11a00paTOPHBIX Otuer o OIlK-2.2,
pabor IPOX0XKJIECHUU OIIK-2.3
[Ipoxoxnenue moayist MOOK
1 monynst MOOK
Nzyuenne
JIUTEPATYPHI, Otuer o
MOJITOTOBKA K nabopaTopHOi OIIK-5.1,
3.2 Mogenu CTalMOHapHBIX BBIIIOJHEHUIO pabote OIIK-5.2,
0,2 0,2 16
Y HEeCTAIlMOHAPHBIX PAIOB 11a00paTOPHBIX Otuer o OIlK-2.2,
pabor IPOXO0XKJIECHUU OIIK-2.3
[Ipoxoxnenue moayist MOOK
monynst MOOK
HUroro no pasaeny 0,4 0,4 32
4. CucreMbl 3KOHOMETPHYECKUX
YpaBHEHHI
Wzyuenue
TUTEepaTypPHI, Ortuer mo
MMOJIrOTOBKA K nabopaTtopHoi OIIK-5.1,
4.1 CucteMbl ypaBHCHHUI B BBITIOJIHEHHIO pabote OIIK-5.2,
0,3 0,2 |157
9KOHOMETPUKE 71a00PaTOPHBIX OTYET O OIIK-2.2,
pabor MIPOXOKIACHUH OIlK-2.3
IPOXOXKJCHUE Moyt MOOK
1 moxyist MOOK
Wzyuenue
TUTEepaTypPHI, Ortuer mo
42 CucreMbl  JHHEHHBIX MOJITOTOBKA K nabopaTtopHoi OIIK-5.1,
OTHOBPEMEHHBIX 0.2 05 5 BBITIOJIHEHUIO pabote OIIK-5.2,
ABHORHIA ' ' 71a00PaTOPHBIX OT4YET 0 OIIK-2.2,
yp pabor MIPOXOKIACHUH OIlK-2.3
IPOXOXKJCHUE Moyt MOOK
Moyt MOOK
HWroro no pazaeny 0,5 0,7 20,7
5. 3auer
Wzyuenue OIIK-5.1,
JUTEPATYPHI, OIIK-5.2,
5.1 3ager 1 MOATOTOBKA K reer OIIK-2.2,
3a4ery OIlK-2.3
Hroro mo pazneny
Hroro 3a cemectp 2 2 99,7 3a4éT
Hroro no aucuuninnne 2 2 99,7 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu mpoBeneHNY 3aHATHN ¥ OpPTaHU3AIMH CAMOCTOSITEIIFHOM paOOThI UCIIOJIB3YIOTCS:

TpaauumoHHBIE TEXHOJOTMHM OOYYEHHs, MPEAIoJaralouife nepeaadyy HHPOpMaluu B
rOTOBOM BuJE, (opMUpOBaHHME Y4YEOHBIX YMEHHUU 1O O00pa3ily: JIeKIHs-U3JI0KEHHUE,
TEeKIUA-00BsICHEHHE, JIA0OpaTOpPHBIE paObOThI, KOHTPOJIbHAS paboTa u Jp.

Hcnonb30BaHue TPaguIIMOHHBIX TEXHOJIIOTUN 00ECreunBaeT OPUEHTHUPOBAHKE CTYIEHTA
B MOTOKE HMH(OpMAIMK, CBSI3aHHON C Pa3IMYHBIMH IMOJXOAAMU K ONPEAEICHUIO CYIIHOCTH,
coJlepKaHusl, METOI0B, (OpPM Pa3BUTHSI U CAMOPA3BUTHUS INYHOCTHU; CAMOOIIpE/IeNICHHE B BEIOOpE
ONTUMAJILHOTO MYTH M CHOCOOOB JIMYHOCTHO-NIPOPECCHOHATBHOTO PAa3BUTHS; CUCTEMATU3ALIUIO
3HAHUW, TOJMYYEHHBIX CTYICHTaMHU B IMpOIECCEe ayIUTOPHOM M CaMOCTOATEIbHOW paboThI.
JlaGopaTopHble 3aHATUS OO0ECIEYMBAIOT pPAa3BUTHE U 3aKPEIUICHWE YMEHHH M HaBBIKOB
ompezeNneHuss Ieyied M 3aJad CcaMOpasBUTHs, a Takke MNPUHATHS HaubOosee 3¢ EeKTHUBHBIX
PELICHUH 110 UX peaTu3alyH.

WuTtepaktuBHble (OpMBI OOyuYeHUS, MPEANONAralonlie OpraHu3alil0 OOYYeHHs Kak
IPOAYKTUBHON TBOPUECKOM IE€ATEIBHOCTH B PEKHUME B3aUMOJICHCTBUS CTYAEHTOB JIPYT C IPyTrOM
U C IPENOJIaBATEIIEM.

Hcnonp30BaHne HMHTEPAKTUBHBIX  00pa30BaTENIbHbIX TEXHOJOTHMH  CHOCOOCTBYET
MOBBIIICHUIO UHTEPECa U MOTUBALIMK y4alUXCsl, aKTUBU3ALIMN MBICIUTEIBHOU ACSITEIbHOCTU U
TBOPYECKOTO TOTEHIMAJa CTYIEHTOB, Aenaer Oojee 3()(eKTHBHBIM YCBOEHHE Marepuania,
MO3BOJIET MHIUBUYaTH3UPOBATh O0yYEHHE U BBECTH YKCTPEHHYIO KOPPEKIIHIO 3HAHUH.

IIpu npoBeneHUM 1a0OPATOPHBIX 3aHITUH MCIONB3YIOTCS TpymmoBas padora,
TEXHOJIOTHSl KOJUIEKTUBHOW TBOPYECKOW JAESTENIBHOCTH, TEXHOJIOTUS COTPYIHUYECTBA,
obcyxenue mpoodsemsl B hopme auckyccuu, Case-study. JlaHHbIC TEXHOJOTHH 00ECIICUUBAIOT
BBICOKHI YPOBEHb YCBOCHMSI CTYyACHTAaMU 3HAHUU, A(P(EKTHBHOE U YCIEIIHOE OBJIAJCHUE
YMEHUSIMHU U HaBBIKAMH B MPEIMETHON 001acTH, (GOPMUPYIOT TIO3HABATENBHYIO TOTPEOHOCTh U
HE00X0/IUMOCTh JJIbHENUIIETO camMo00pa3oBaHus, MO3BOJISIOT aKTUBU3UPOBATh
HCCJIEIOBATEbCKYIO JIEATENbHOCTh, 00ecneunBatoT 3 (PEeKTUBHBINA KOHTPOJIb YCBOCHUS 3HAHUM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[IpencraBneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. DxoHOMeTpHUKa : Y4eOHWK W MPAKTUKyM Ui TpUKiIagHoro OakamaBpuara / O. A.
Hemmumosa, /1. 1. ManaxoB. — Mocksa : U3natenbctBo FOpaiit, 2019. — 334 ¢. — (bakanasp.
[Mpuknagaoit kypc). — ISBN 978-5-534-00625-4. — Texkct : snexrponnsid // DBC FOpaiir
[caiiT]. c. 1 — URL.: https://urait.ru/bcode/432950/p.1 ( nara obparenus 20.01.2023 r)

2. DKOHOMETpHKA | y4eOHHK M TPAKTHKYM IS akajemudeckoro Oakamaspuara / H. 111.
Kpemep, b. A. Ilytko ; nmon penakumeit H. 1. Kpemepa. — 4-e uza., ucnp. u gorn. — Mocksa :
NznarensctBo HOpaiir, 2019. — 308 c¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN
978-5-534-08710-9. — Tekcr : oamekrponnsii // DBC IOpaiit [caiit]. ¢. 1 — URL:
https://urait.ru/bcode/426241/p.1 ( nara obparmenus 20.01.2023 r)

0) lomotHuTeIBLHASI TUTEPaTypa:
1. JlaktronoBa, 0. C. DxoHomerpuKa : yuebHoe nocobue / 0. C. JlaktnoHoBa ;



MI'TYV. - [2-¢ u3n., moarot no ned. u3a. 2005 r.]. - Marautoropek : MI'TY, 2016. - 1 ssekTpoH.
OIIT. JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3074.pdf&show=dcatalogues/1/1135
273/3074.pdf&view=true ( mara obpamenus 20.01.2023 r). - Makpooobekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

2. JlorynoBa, O. C. DkoHomerpuka cpeacrBamu Statistica 6.1. Bpemennsie u
IMHamMu4Yeckue psisl - yueOHoe mocobue / O. C. Jlorynosa, E. A. WUnsuna, B. B. Koposesa ;
MITY. - Marnauroropck, 2009. - 135 ¢ : wr, guarp., Tabdn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=228.pdf&show=dcatalogues/1/10561
18/228.pdf&view=true ( nara oopamenwus 20.01.2023 r). - MakpooOBEKT. - TEKCT : 37I€KTPOHHBIIA.
- IMmeeTcst neyaTHbIN aHaJIOT.

3 KoppensaunoHHbIi 1 perpecCHOHHBIN aHanu3 : yueoHoe mocobue / M. I'. Kapenuna, B.
1. Tpopumosa, T. A. MBanoBa u np. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snexTpoH.
OIIT. JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2489.pdf&show=dcatalogues/1/1130
255/2489.pdf&view=true ( mara o6pamenus 20.01.2023 r). - Makpooobekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHsl Takke Ha CD-ROM.

B) MeToanyeckue yKazaHus:

1

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenosanue 110 Ne norosopa Cpoxk neiicTBuUS TUIICH3UU
7Zip CBOOOJIHO  pacHpoCTpaHIESMOe 0eCcCpoOYHO
STATISTICAB.6 [K-139-08 oT 22.12.2008 0ECCPOUHO
FAR Manager CBOOOJIHO  pacHpOCTpaHsieMOe OECCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca CchlIKa

Nudopmannonnas cucrema - EnnHoe okHO 10cTyma K URL: http://window.edu.ru/
HH(OPMAIIMOHHBIM pecypcaM
ITouckoBas cuctema Axamemuss Google (Google

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

Scholar)

HarmonansHast UH(POPMAIMOHHO-aHATUTHYECKAS URL:

crcreMa Poccuiickuii  wHAEGKC  Hay4yHOTO h al; . .
ttps://elibrary.ru/project_risc.as

mutuposanus (PUHIL) P y.ru/project_ P

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIHUIIIIMHBI BKIIFOYACT:

VYuyebHble  ayquTOpUM  JUIs  NPOBEACHMs  3aHATMH  JIEKIMOHHOIO  THNA -
CriennanusupoBaHHas (yueOHast) MeOesb (CTOJIbI, CTYIIbs, JOCKA ayAUTOPHAs ), MyJIbTUMEIUITHOE
o0opynoBaHue (MPOEKTOpP, KOMIBIOTEP, 3KpaH) JUIsl MpEe3eHTaluu y4yeOHOro marepuana Io
JUCLUIUINHE;

VYd4eOHblE ayIUTOpPHM IS TPOBEICHHS JIA0OPATOPHBIX 3aHATUH, TPYIIOBBIX U
WHIVBUIYAIbHBIX KOHCYJIBTAllMH, TEKYIIEro KOHTPOJS W MPOMEXKYTOYHOM aTTecTaiuu -
Crnenmanmmu3upoBaHHas (yueOHas) MeOenb (CTOJBI, CTY/bS, TIOCKAa ayJUTOpPHAsI), TIEPCOHATbHBIC
KOMIIBIOTEPHl OOBEIMHEHHBIC B JIOKAIBbHBIE CETH C BhIxogoM B Internet m ¢ moctymom B
AJIEKTPOHHYI0  MH(OPMAIIMOHHO-00pa30BaTEeIbHYI0 Cpely YHHBEPCHUTETa, OCHAIICHHBIC
COBPEMEHHBIMH IIPOTPAMMHO-METOINYECKUMHU KOMITJICKCAMU

Ayautopun Uil CaMOCTOSATENILHON paboThl (KOMIBIOTEPHBIE KIACCHI; YNTAJIBHBIEC 3aJIbI
oubmorekn) - Crenpanu3upoBaHHas (yueOHas) mMeOenb (CTOJbI, CTYNbS, JOCKAa ayIuTOpHAS),
HepCOHAJIbHBIE KOMIBIOTEPHl OOBEIMHEHHBIE B JIOKAIBHBIE CETH C BBIXOJOM B Internet u c
JOCTYIIOM B  3JIEKTPOHHYIO HMH(OPMAalMOHHO-00pa30BaTEIbHYIO CpEely YHHMBEPCHUTETa,
OCHAII[CHHBIE COBPEMEHHBIMH ITPOrPaMMHO-METOJHYECKHUMHU KOMILJICKCaMH

[lomemenne s XpaHeHUs M NPO(PUIAKTUYECKOrO OOCIYXUBaHUS Y4eOHOro
o0opynoBanus - MeOenb (CTOJIBL, CTYJIbs, CTEIUIAXKHU AJIS XpaHEHHs yueOHO-HaIIAAHbIX TOCOOu I
U y4eOHO-METOINYECKON JOKYMEHTALNH ), IEPCOHATbHBIE KOMITBIOTEPHI.

YuyeOHO-MeToANYeCKOe 00ecTeYeHrne CAMOCTOSITEIbHOM PadoThI 00y4arouXxcs
MOCTPOEHME MOJEJIA JIMHEWHOMW MAPHOM PETPECCUU
JlabGopaTopnasi padora Nel.

Buiuucnenue xoagpgpuyuenmos ypasnenus 1unetinou pecpeccuu

[TapHas perpeccust — 3TO ypaBHEHHUE CBS3H JIBYX IEPEMEHHBIX )V U X!

y=T1(x),

r7ie Y - 3aBUCHMas TIepeMeHHasi (pe3y/IbTaTUBHBIN MPHU3HAK); X - HE3aBUCUMAasi, OOBICHSIONIAS
nepeMeHHas (Mpu3HaK - (akTop).

Jluneitnas mapras perpeccus; Y = a+bX+ &

[TocTpoeHue ypaBHEHHs PErpecCHM CBOAMTCS K OLIEHKE €€ MapaMeTpoB (B MPHUBEIECHHBIX
BBIIIIE YPABHEHUSIX perpeccuu — mapameTpbl & u b). JIas OIEeHKH TapaMeTpoB perpeccui,
JUHENHBIX 110 IapaMeTpaM, HCIOJBb3YIOT MeTox HauMmeHbmmx ksaapatos (MHK). MHK
MO3BOJISIET MOJYYUTh TAaKUE OLEHKH MapaMeTpoB, IPH KOTOPBIX CyMMa KBaJpaTOB OTKJIOHEHUH

dakTUYeCKUX 3HAYEHHUH pe3yJbTaTUBHOTO MPHU3HAKa ) OT TEOPETUUYECKHUX Y(X) MUHUMaJbHa,
T.€.



A 2 .
> .(y=9,)" —>min.
JInst TMHEHHBIX YpaBHEHUH pelaeTcsl CIeAYIOIas CUCTEMa OTHOCUTENBHO a H !

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

I[J'ISI peICHUA HaHHOﬁ CUCTEMbI 1 HAXO0KACHUS d U b MoxHO HCIIOIB30BATH JABa 1moaxozaa:

1. I/ICHOJ'IIBYIOTCH CICAYIOIHNE COOTHOIICHMS:

noYx 2y 2 no>y

A= . Aa= , Ab = ,
PRORS 2 2 XYy
Aa Ab
a="22.p=22
A A
2. MOKHO BOCIOJIb30BAThCSl TOTOBBIMU (hOPMYJIaMU, KOTOPBIC BBITEKAIOT U3 3TOW CHCTEMBI:
a= y - b)_(’ 1)
b Cov(X,y) y-X-y-X.
B 2 T3 T2 )
Oy X® =X
13 - -
e Cov(x,y)= HZ(Xi =X)(Yi —Y) - xoopduumeHT BHOOPOYHOH  KOBAPHALHH;
i-1
1 n
2 T\ 2
Oy = H Z (% =X)° - nucriepcuss (aKTOPHOTO TpPHU3HAKA WM BbIOOpOYHAsl BapHalus,
i=1

o6o3Hauaemast kak  Var (X) .

3agaua

HNMeroTcst cTaTUCTUYECKHE JaHHBIE MOCTYIIEHUS JIOTOBOPOB B KOHCOJIWAMPOBAHHBIN
oromxer Cankt-IlerepOypra(y, mipo py6.) B 3aBUCUMOCTH OT YHUCIEHHOCTH PabOTaloImUX Ha
KPYIHBIX U CPEIHUX NPEINPUATUAX (X, mblc.uen.) SKOHOMUKH pailoHoB 32 2012 r. mpeacTaBieHbl
B Tabmmie 1.

Tabmuna 1



Heo0xoaumMo nMocTpouTh TMHEHHOE ypaBHEHHUE MAPHOM PErpeccuu y OT X.

Pemenmne.

. Toctynenue YucaeHHOCTH
Ne paiiona | noroBopos B
padoTaronmx
ropoaa |Owakery (MJpa. X (Thic. Ue)
pyo.)
1 4,4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
8 48,7 49,1
9 68,6 60,1
10 104,6 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 144,2 1251
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

1. Jlmsa pacuera mapaMeTpoB ypaBHEHUsS JIMHEMHOW PETrpPecCHH IMOCTPOUTE pPaCUETHYIO

Tadnuy 2.
Tabmumna 2
Ne paiiona 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 1442 125,1

17 150,6 132

18 156,1 149

19 209,5 157

20 3429 282

Hroro
Cpeanue v v v V2 2
3HAYCHUSA y X Xy X y

2. Ucnionb3ys dopmyisl 1, 2 paccunTaiite mapameTps a u b.

3. 3anuiuTe NOJY4YEHHON YpaBHEHUE APHON PErpeCcCH.



4. Jlng TpOBEpKHM TPABWIBHOCTH TOJIYYEHHOTO YpaBHEHUS  BOCIIOJIB3YHTECH
craructuaeckor ynkumeit JMHEWH Tabmuanoro npoueccopa Microsoft Excel, ns storo:

- BBIJICTIUTE UHTEPBAI STYEEK, COACPIKAIINIA 2 CTOJIONA U 5 CTPOK;
- BCTaBbTe (YHKIHIO JIMHEWH, 3anaiite 3HauyeHHe KOHCTAHTHl U
CTaTHCTUKH PAaBHBIMH CTUHUIIC.
- BBeaMTE (POpMyIy Kak opMyIiTy MaccuBa, JUIsl 4ero HAKMUTE KiiaBuiny F2
a 3ateM komOuHanuro knasui Ctrl+Shift+Enter.
B rabmume 3. mokazaHO, B KaKOM IMOPSJIKE BO3BpAIIAETCs JIOTOJHUTEIbHAS
perpeccroHHasi CTAaTHCTHKA.

Tabnuna 3
b a
S€p S€a
r* sey
F df
Sspez. SSocm.

JlabGopaTopHasi padora Ne2.
Buiuucnenue koaghpuyuenma koppensiyuu u cpeoHel ouubKu annpoKcumayuu
TecHOTY CBsI3M M3y4aeMbIX SBJICHWM OLICHHUBACT JMHEHMHbIH KOI(P(PHUHMEHT NapHOM
KOppeJsiluu rxy:
s _COvxy) X=X

Xy )
o) O'XO'y O'XO'y

e O, =VX —X o,=\Y -V

JlunelHbIl K03 (DUITMEHT KOPPENSIUY U3MEHSIETCS B Tpeaenax 1< rxy <1

PaBeHCTBO KOX(HUIMEHTa HYIIO CBHIETEILCTBYET 00 OTCYTCTBUM JIMHEHHOW CBSI3H.
PaBenctBO KO3 Punmenta -1 wiu +1 nokaspiBaeT HaduurMe QYHKIMOHATBLHOM CBA3U. 3HAK «+»
YKa3blBa€T Ha CBfA3b MNPsAMYK (YBEIMYEHHE WM YMEHBUIEHME OJHOIO IpPU3HAKa
COTPOBOKAAETCSA aHAJOTUYHBIM U3MEHEHUEM JPYToro MpU3HaKa), 3HaK «-» YKa3bIBaeT Ha CBA3b
o0paTHyl0  (YBEIMYEHHME WM  YMEHBIIEHHWE  OJHOIO  IPU3HAKA  CONPOBOXKJIAETCS
IIPOTUBOIMNOJIOKHBIM [0 HAIlPaBJIEHUIO U3MEHEHHUEM JAPYroro npusHaka). [lokazarensiMm TeCHOTHI
CBSI3M MOXHO JaTh KQUeCTBEHHYIO OLIEHKY:

KonauuecTtBeHHasi Mepa TeCHOTHI CBsi3M | KaudecTBeHHasi XapaKTepuCTHKA CHJIbI
CBA3H
1o 0,25 Ouenn ciaabas
0,25-0,44 Cnabas
0,45-0,64 YMepenHas
0,65 -0,80 CunbHas
0,81-0,90 BecbpMma cunbHas




0,91-1,00

| O4eHb cHUIbHAS

OueHky KadecTBa IIOCTPOEHHON Mojenu omnpenenser kKodgduuueHT (MHAEKC)
AeTePMUHAIIUM, A TAKKE CPeIHsASl OIIMOKA ANNMPOKCUMAIHUMN.

2
Kosdduuuent nerepmunanun I :

r2

Xy

209
2(y-9*"

Koaddunument nerepmunanuu npuHumaer 3HadeHuss oT 0, korma (akTtopsl X He
OKa3bIBAIOT HUKAKOT'O BIMSHUS Ha 3aBUCHUMYIO TIEPEMEHHYIO0, 10 1, KOT/1a M3MEHEHUs 3aBUCUMOMN

NEPEMEHHOH Y TOTHOCTBHIO OOBSICHUMBI BIUSIHUEM (DAKTOPOB MOJEIIH.

DyHKIIMOHAIbHAS CBSI3b BOBHUKAET MPU 3HAYEHUHU paBHOM 1, a orcyTcTBue cBsizu - 0. [Ipu
3HAUEHUSAX TOKa3aTeliel TECHOTHI CBsi3u MeHbIne (0,7 BenmunHa KOAPQPUITMEHTA JTeTePMHUHAIINN
Bcerna Oymer Hmwke 50%. DTo oO3HAuYaeT, 4TO Ha JOJIO Bapualuu (PAKTOPHBIX MPHU3IHAKOB
MPUXOIUTCS MEHBIIIAsl YaCTh IO CPABHEHHIO C OCTAJILHBIMU HEYUYTEHHBIMHU B MOJICNU (paKkTOpamu,
BIUSIOIIMMHU Ha U3MEHEHHE pe3ybTaTUBHOIO Mokaszatens. [locTpoeHHble TPU TaKUX YCIOBUAX
pPErpecCUOHHbBIC MOJIEITN UMEIOT HU3KOE MPAKTUYECKOE 3HAUCHHUE.

Cpellﬂﬂﬂ omuoKa AlIPpOKCHUMAIIUM - CPECAHEC OTKIOHCHHC PAaCUYCTHBIX 3HAYCHUH OT

(haKTHYEeCKUX:

Al _IS Y=Y 4000
A_nZA nZ‘ v 100%

JomycTuMBIH TIpeie 3HauYeHu A - e Gonee 8 - 10%.

3amaua

OnpenenyM JMHEWHBIM KOA(Q(GUIMEHT MNapHOM KOPPENsSLUUU U CPEIHIOI OLIUOKY
anmnpoKCUMAalliy JJIs ypaBHEHUS TapHOM perpeccui, rnoiydeHHoro B JJaboparopHoit padote Nel.

Pemenmne.

1. loronHuTe TabIMIly 2. CISTYIONIMMHU PACYCTHBIMH MOJISIMH (Ta0I1. 4).

Tabmuma 4
Ne paiiona y X Xy NG v 3 y—9, A
1 44 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 375 39
8 487 491
9 68,6 60,1
10 104,6 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115




16 1442 | 125,1

17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282
Hroro
Cpennmne 9 X E X_z F
3HAYEHUSA
o
0_2
Xy
2
Y
A

2. CpaBHHTE MOJIyYeHHOE 3Ha4YeHHE Kod((HIMEeHTa IeTepMUHAIIMN CO 3HAYCHHUEM,
BeruncieHHbIM pynkimeit JIMHENH.

3. Cnenaiite BBIBOJBI O TECHOTE CBSI3U M 00 OLIEHKE KauecTBa MOCTPOSCHHONW MOJIEIH.
JlabGoparopHasi pabora Ne3.
Oyenxa 3navumocmu ypasnenus peepeccuu ¢ nomowpvio F-kpumepus @uwepa

F-xputepuii @uiepa 3akioyaeTcsi B NPOBEPKE TMIOTE3bl [y O CTaTUCTUYECKOU
HE3HAYMMOCTH YPaBHEHUs perpeccuu. [y 3Toro BBIOIHIETCS CpaBHEHHE (AKTUYECKOTO Fyuan
¥ KpUTHYECKOTO (TabnnaHOro) F.6, 3HaueHuit F-xputepus Oumiepa.

Fpawm OTNIpENeNseTca U3 COOTHOLIEHHs 3HAYEHUH (PaKTOPHOM M OCTATOYHOM AMCIIEPCHA,
paccuMTaHHBIX HA OJIHY CTETIEHb CBOOOIBI:

(y-9)2 1-rj m ®

r7ie N — YUCJIO €IUHUIL] COBOKYITHOCTH; M — YKCJIO MapaMeTpoB MpHU MEPEMEHHBIX (7151 TMHEHHON
perpeccun m = 1).

Fia6n — MaKCHMajdbHO BO3MOXKHOE 3HAUYEHHE KPHUTEPHs O] BJIMSHHUEM CITy4aiiHBIX
¢dakTopoB mpH cTeneHsx cBoboabl K1 = m, ky = n—m — 1 (s nuHeiHO#M perpeccun M = 1) u
YPOBHE 3HAYHMOCTH QL.

YpoBeHh 3HAYMMOCTH O — BEPOATHOCTh OTBEPTHYTH IMPABWIBHYIO THIIOTE3Y IPH
yCIIOBHH, 4TO OHA BepHa. OOBIYHO BenmunHa o mpuHIMaeTcst papaoit 0,05 nmm 0,01.

Ecmn Foeen < Fgaom, TO Ho - rumoresa o Cioy4ailHOM TIpUpPOJE OLIEHHMBAEMBIX
XapaKTEPUCTUK OTKIIOHSETCS W MPHU3HAETCA WX CTATUCTUYECKas 3HAYMMOCTb M HAJIEKHOCTb.
Ecmn Fhu > Fpaon, TO THIOTE3a [y HE OTKIOHAETCS M IPHU3HACTCA CTaTHCTUYECKAs
HE3HAYMMOCTb, HEHAJIe)KHOCTh YPaBHEHUS PETPECCUH.

3agaua

Onpenenum F-xputepuit duimiepa as ypaBHEHHs IMapHOM PErpeccru, MOJYYSHHOTO B
JlaGopaTtopHoii pabote Nel.

Pemenue.



1. PaccunTaiite Fyuon 10 popMmyne 3 U cpaBHUTE MOIYy4EHHOE 3HAYEHHE CO 3HAYECHHUEM,
paccuntanubM ¢ momotnbio pyaknun JIMHEWH B JlaGopaTtopHoii padoTteNel.

2. Onpenenute Fru6, ipu 3amanHoM ypoBHe 3Hauumoctu o = 0,05 (Ilpunoswcenue 1).
Kpurnyeckoe 3HaueHre Tak)Ke MOKHO HaiTu ¢ momotupio Gyuxiuu Excel FPACIIOBP.

3. CpaBuuTe NOJIyYeHHBIE 3HAYCHUSA Fe6, M Fpaim, CHlENANTE BBIBOJ O CYIIECTBEHHOCTH
CBSI3H.

JlabGoparopHasi padora Ne4.
Oyenka cmamucmuyecKol 3HAUUMOCMU NAPAMEMPO8 pecpeccul U KOpperayuu

s OLEHKM CTATHCTHYECKOH 3HAYMMOCTH KO3((PHuuUMEeHTOB perpeccud |
KOppeJasiiul  paccuuThiBaloTcs t-kpuTepuii CTbIOJEHTAa U [J0BePUTEJbHbIE HHTEPBAJIbI
Ka)XJ10r0 13 MokKas3aresieid. Beigsuraercs runoresa Hy o ciiydyallHOW IPUPOJIE IMOKa3aTeNleu, T.e. 0
HE3HAYUMOM HUX OTIMYMU OT Hynsd. OleHKa 3Ha4YMMOCTH KO3(QULIMEHTOB perpeccuu u
Koppesiiui ¢ mnoMoibio t-kpurepust CTblOJIGHTa MPOBOJUTCSA IIyTEM COIOCTABIEHUS MX
3HAYeHUH C BEJTMUMHON CITy4aifHOM OMINOKY:

tb——; t =—, tr_—' (4)

Cayuaiinble OIIMOKM ITapaMeTPOB JTUHEHHON perpeccuu U KodPPUIEHTa KOPPEIIIUU
OTIpEIeIIAI0TCS 10 GopMyIam:

2 -9)*0-2) _

D (x=x%)°

se,

()

se, =

Tho. (6)

(7)

CpaBHMBas (akTHyecKoe U KpUTHYECKOoe (TaOIIMYHOE) 3HAYCHUS t-CTAaTUCTUKU - 1,46, U
tpaxm - IPUHUMAEM WIIM OTBEpraeM runoresy Hy.

Cesa3p Mexnay F-xputepuem @umepa u t-cratuctuxkoi CTbIOAEHTa BBIPAXKAETCS

2 2 /
PaBEHCTBOM: tr :tb =+F.

Eciit tasr < tpaem MM tpaom < = Yuasn, TO Ho OTKIIOHSAETCH, T.€. @, D U Iy He ciydaiiHo
OTJIMYAIOTCSI OT HYJs U CHOPMHUPOBAIUCH MO/ BIUSHHEM CHCTEMATHYECKH JICHCTBYIOIIETO
dakTopa X.

Ecma tu6: > tpam MM tpam > - tpags, TO THIOTE3a Ho HE OTKIIOHSETCS M IPU3HAETCA
ciydaiiHas mpupona GopMupoBaHus @, b WiIH ryy.

3agaua

OLIEHUM CTaTUCTUYECKYI0 3HAUYUMOCTh KOI((QUIMEHTOB PETPECCHH, PACCUUTAHHBIX B
JlaGopatopHoii padote Nel.

Pemenmne.



1. IIpumure runoreszy Ho 0 cTaTUCTUYECKH HE3HAUMMOM OTIMYMHU [TOKA3aTelnel OT HyJs a
=b=ry=0.

2. PaccumTaiiTe BENWYMHBI CIYYalHBIX OIIMOOK, HCHONB3ys Gopmynsl 4, 5, 6, 7.
CpaBHUTE TOJy4YEHHBIC 3HAYEHHUS CO 3HAYEHUSIMHU, PACCUUTAHHBIMU C IMOMOIIBI0 (PyHKUIHU
JIMHEUWH B JlaboparopHoii paboteNel.

3. Onpenenute tra, Ipu 3a1aHHOM ypoBHE 3HaYMMOCTH o = 0,05 U cTeneHbo cBo0OIbI Ko
=n-m-1 (/Ilpunoscenue 2). Kputrueckoe 3HaUCHNE TAKIKE MOKHO HAUTH C TOMOIIBIO (PYHKIHH
Excel CThFOJIPACIIObP.

4. CpaBHUTE NOJYYEHHBIE 3HAYCHUS U4, U tpaom, CHETANTE BBIBOJ O CTaTHCTUYECKOM
3HaYMMOCTH MApaMETPOB PETPECCUMU.

JlabopaTopHasi pabora NeS.
Pacuem oosepumenvnvix unmepeanoe

3aMeTHUM, YTO BCE OLICHKH, IPHUBEACHHBIE PaHEE, ONPEIENISIOTCS OJHUM YHUCIOM, T.C.
SBJISIIOTCS. TOYeUHbIMH. [Ipu Manbix 00bemMax BBIOOPKM TOUYEYHAs! OLIEHKAa MOKET INPUBOAUTH K
00JbIIMM OIIMOKAaM M 3HAYMTEJIBHO OTJIMYAThCS OT OLEHMBaeMoro napamerpa. bonee mmpokoe
IPUMEHEHHE TOJIYYMJI METOJ JOBEPUTENbHBIX HMHTEPBAJIOB, pa3paOOTaHHBIA aMEPUKAHCKUM
cratuctukoM 0. Heitmanom.

Takum oOpa3om, paccuMTaHHBIE 3HAuYCHHS IIOKasarened (koddduuueHTsr @, b, ryy)
SBJISIFOTCS TIPUOJIMYKCHHBIMHE, MTOJYYSHHBIMH Ha OCHOBE MMEIOIIMXCSI BHIOOPOYHBIX AaHHBIX. JIJIst
OLIEHKH TOTO, HACKOJIbKO TOYHBIC 3HAUCHHS MMOKA3aTeJICH MOTYT OTJIMYAThCS OT PACCUMTAHHBIX,
OCYIIECTBIIACTCS IOCTPOCHUE JOBEPUTEIbHBIX HHTEPBAIOB. JlOBEpUTEIbHBIE HHTEPBAIIBI
OTPENENIAIOT MPEAC/bl, B KOTOPHIX JIeXKAaT TOYHBIC 3HAYCHMS ONPEACISEMbIX IOKa3aTeae ¢
3aJJaHHOM CTETICHBI0 YBEPEHHOCTH, COOTBETCTBYIOIIECH 3aJaHHOMY YPOBHIO 3HAUUMOCTH o. [Ipu
MIOCTPOCHUH 3KOHOMETPUYECKUX PETPECCHOHHBIX MOJICNICH TOBEPUTEIbHBIC HHTEPBAIBI OOBIYHO

onpenensior st aByx yposueii smaummoctn - O = 0,05 u a =0,01. Coorsercraenmo
TOBOPAT O S5-NMPOLIEHTOHOM YPOBHE 3HAYMMOCTU WJIM 00 1-IIPOLIEHTHOM YpOBHE 3HAYMMOCTH.

JloBeputenbHblE MHTEpBAIbl (YPOBHU JIOBEpHUs) MPU ITOM OYyAyT pPaBHBI 1-a=095 u

1-a =0,99. Coorsercrenno roBopsar 0 95-mpOIEHTHOM HIH O 99-IIPOLEHTHOM ypPOBHE
nosepust (HagexHocTH). [loguepkHeM, 4To yeM MeHbIIe YPOBEHb 3HAaUNMOCTH (00JIbIlIe YPOBEHb
JIOBEpUsi), TEM IIUPE COOTBETCTBYIOUIMI JOBEPUTENbHBIM MHTEpBaJ] (IPU MPOYUX PABHBIX
YCIIOBUSX).

Jlist pacyeta JOBEPHUTEILHBIX HHTEPBAJIOB [UIs MApaMeTpoB & U D ypaBHEHHs THHEHHON
perpeccuu onpeaessieM MpeaesbHy0 OIUOKY A 171 KaKJ0r0 MOKa3aTes:

Aa = tma6fL ’ Sea; Ab= tmadm : Seb ' (8)

Benunuuna 1,5, npencrasnser coboit tabnnyHoe 3HaueHue t-kputepus CThIOJEHTA MO
BIMSHUEM CIyYailHbIX (aKTOpOB TIpH CTEMEHH CBOOOABI K = N—2 W 3aJaHHOM YypOBHE
3HAYUMOCTH OL.

q)OpMYJ]LI IJIg pacueTa JOBCPUTCIbHBIX HHTCPBAJIOB UMCIOT CJ'ICI[yIOIJ_II/Iﬁ BU:

Yo =8LfAa, y, =a-Aa y, =at+la

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

min

Eciu B TpaHULIbl JOBCPUTCIILHOTO HMHTCPBAJIa MOMNAAaCT HOJIb, T. €. HUKHAA TI'paHULA
OTpUuLaTciibHa, a BEPXHAA IMOJIOKHUTEIbHA, TO OHeHI/IBaeMHﬁ nmapaMeTp NMPUHUMACTCA HYJICBBIM,



TaK KaK OH HC MOXCT OJHOBPCMCHHO NPHHUMATL U IMOJOXUTCIIBHOC, W OTPHULATCIBHOC
3HA4YCHU.

3agaua

Paccunraem noBepuTenbHBIN MHTEpBAN I KOAQdUIMEHTOB a u b, 3HaYeHHS KOTOPBIX
Halinensl B JlabopaTopHoii paboteNel.

Pemenmne.
1. Onpenenute npeaenbHYO OMUOKY I KaXKI0To Moka3aTes no Gopmyie 8.

2. OnpejenuTe TOBEPUTEIbHBIC HHTEPBAJIBI s K03(duineHToB a, b mo dopmyse 9 u
3aMUIIUTE MOTYYCHHBIE TPAHUIIBI JIOBEPUTEIHHBIX HHTEPBAJIOB.

JlabopaTopHasi pabora Ne6.

Toueunvlil u UHMEPBANLHBIN NPOSHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

Toueunbli IMPOTrHO3 3aKJIKYACTCA B IMMOJYUYCHUU IPOTHO3HOI'O0 3HAYCHUS yp , KOTOpOC

OMpeACIIICTCA IYTEM IIOACTAHOBKU B YPABHCHUEC PECTPCCCUU! 0 yx =a-+ bx

COOTBETCTBYIOIIETO (POTHO3HOT'0) 3HAUCHUS X p: yp =a+b- Xp .

HHTepBadbHBI MPOTHO3 3aKIOYAETCS B IOCTPOCHUH JIOBEPUTEIBHOIO HWHTEpBaja
IPOTHO3a, T. €. HIWKHEH M BEPXHEH TPAHUIL Vpmin, Vpmax MHTEPBANA, COAEPHKALIETO TOYHYIO
BEJIMYUHY JJIS IPOTHO3HOTO 3HA4CHUS Yy (Vpmin< Yp< Vpmax). JlOBEpUTENBbHBII MHTEPBAN BCEraa
OTpeNeNIsieTCss C 3aJaHHOM BEPOATHOCTHIO (CTEMEHbI0 YBEPEHHOCTH), COOTBETCTBYIOIIEH
MPUHATOMY 3HAUEHHIO YPOBHS 3HAUMMOCTH O.

Hpez[BapI/ITeano BBIUUCIIACTCA CTaHAapTHAA OIIMOKa IMPpOTrHO3a myp .

712
X, —X
m, =o -1+1+(p )

o T S (10)

rﬂe O-O cm. =

3areM CTPOUTCA JIOBepHTeHBHBIﬁ HWHTCPBAJI IPOTHO34, T. €. OHNPCACIAIOTCA HHXKHIAA

~

Y §p; W BEPXHIA Y Yoy, TPAHHUIBI HHTEPBAJIA IPOTHO3A:!

5 =Yo Ay Yy, =V tAg

Ay, =t

me Ay, ‘M-

mao Yo'

3agaua

BeinosnHuM nporso3 oxxuaaeMelx 00bEMOB MPOJAXK ¥ MPU MIPOTHO3HOM 3HAYEHUU 3aTpar
Ha peknamy x, cocrasismoomeM 107% ot cpenHero ypoBHS. OLEHMM TOYHOCTH IIPOTHO3A,
paccunTaB oUIMOKY MMPOTHO3a U €T0 JOBEPUTEIbHBIM HHTEPBAJL.

Pemenmne.



1. Paccunraiite nporsosHoe sHauenne X p , @ 3aTeM POrHO3HOE 3HaYEeHHE y [

2. PaccuuraiiTe omm0Ky nmporuosa o gpopmyie 10.

3. ToctpoiiTe nOBEpUTENLHBI MHTEPBA] MPOTHO3a, ClAeNAalTe BBIBOALI O HAJIEKHOCTH
MIPOTHO3A.
JlabopaTopnasi pabora Ne7.

Pacuem xosgppuyuenma snacmuunocmu

B 3KOHOMHMYECKHX HMCCIIEJOBAHUSAX IIMPOKOE MPUMEHEHHE HAXOIMT TAKOH IMoKa3aTelb,
KaK KO(PHUIMEHT 3JaCTUIHOCTH, BBIYUCISIEMBIH 110 hopmyie:

=10
y

KOB(l)(bI/II_[I/IeHT SJIaCTUYHOCTH ITIOKa3bIBACT HA CKOJIBKO ITPOLICHTOB U3MCHUTCA PE3YJIbTaT
Yy Ipu USMCHCHUU (I)aKTopa x Ha 1 % oT cBOEro HOMMHAJILHOTO 3HAUCHUS.

s nuHeiHo! perpeccun KO3pGUIIUEHT 3JaCTUYHOCTH PABEH:

2=p2

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

D=f(X)

I
o

<l | i
< |

Cpennuii k0>(QQHUIMEHT 53IaCTHYHOCTH O IIOKA3bIBAET, HA CKOJBKO IIPOIEHTOB B
CpeIHEM TIO COBOKYIHOCTH WM3MEHHUTCS pe3ylbTaT ) OT CBOEH CpeaHell BEeNWYHHBI TpU
u3MeHeHuu ¢daktopa x Ha 1 % OT CBOETo CpeHero 3HAUCHUSI.

3anaua
Paccunraem ko3¢ (HULIMEHT 3TaCTUYHOCTH U CPEIHUN KOIPPHUIIUEHT FITACTUIHOCTH.

Pemenmne.

1. Paccuwmraiite k0>pYHUIMEHT >TACTHIHOCTH M CPEAHMI KOAQPUIMEHT 2IaCTHYHOCTH.

2. CrenaiiTe BEIBOIBI 00 U3MEHEHHH Y TIPU M3MEHEHUH (DaKTOpa X.
KoHTpoJbHBIE BONIPOCHI:

1. Uto nonuMaeTcst moj mapHoil perpeccueit?

2. Kakoli BUJ HMMEET CUCTEMa HOPMAJIbHBIX YpPAaBHEHHMI METO/la HaUMEHBIIMX KBaJapaToB B
ciyyae JIMHeMHOU perpeccun?

3. 1o kaxoii popmyse BbIYHCIAETCS JIMHEHHBIN KO OULIMEHT MapHON KOppesiuun?

4. Kak BBIUMCISAETCS U YTO MTOKA3BIBAET UHACKC JETEPMHUHALINM?

5. Kak npoBepsieTcsi 3Ha4MMOCTh ypaBHEHUS PETPECCUU U OTAENbHBIX KOAPPUIIUEHTOB?
6. Kak ctpoutcst JOBEpUTENBHBIN HHTEpBaJl IPOrHO3a B CiIydae JUHEHHON perpeccun?

7. Kak BBIUHCIAIOTCS M UYTO TMOKA3bIBAIOT KOA(DQPHUIIMEHT 5>IacTUYHOCTH O W CPeaHUM

k0> QUIMENT 2nacTHYHOCTH O ?



MNOCTPOEHUE MOJIEJIX MHOKECTBEHHOM JINMHEWHOM PETPECCHUH
JlabopaTopnasi padora Nel.
Ombop ¢haxmopos 0151 NOCMpoeHUst MHOIHCECMBEHHOU TUHENHOU 3a8UCUMOCTIU
U OYeHKa cmenenu KOJIUHeAPHOCTNU U MYTbIMUKOLIUHEAPHOCMU PecpeccopO8

MHo:xecTBeHHAasl JIMHeHHasi perpeccust — YypaBHCHUC CBA3M C HCCKOJIbBKUMH
HC3aBUCUMBIMHU NTCPCMCHHBIMMU

y=Dby +b X +0,% +...+b X, + &, (1)
rae y — 3aBucumas (oOBsicHsieMasi, SHAOTCHHAS) — pPerpeccany; Xi, Xz, , Xm — HE3aBUCHUMEIC
(0OBsICHAIOIIME, SK30TCHHBIE) MEPEMEHHBIE — PErpeccopbl, £ — ClydailHas COCTaBJISIOIIAs
MOACIIH.

3aBucuMocTh (1) BO MHOrMX ciay4asX JOBOJBHO XOpOIIO OTPAXKAET CIIOKHUBIIMECS
9KOHOMHYECKUE B3aUMOCBsI3U. McxonHas uHpOpMaus Ui MOCTPOEHUS AAHHOM 3aBUCHUMOCTHU
0OBIYHO 33a€TCs B BUJI€ HEKOTOPOM TaOJIUIIBI.

No (I)aKTOpr, AJISI KOTOPBIX MOJIYI€HBI TaHHBIC

X1 X2 Xj Xm y

1 X11 X1 Xj Xm Y1
1 1

2 X12 X22 X Xm Y2
2 2

n X1 Xom X; Xm Vi
m n n

CrnenyeT omnpenenuTh BCE JIM MEPEMEHHBIE CIIEyeT BKJIIOYAaTh B YpPaBHEHHME WJIM €CTb
MEepPEeMEHHbIe, KOTOphIE CYIIECTBEHHO HE BIHUSIOT Ha BEIWYMHY Y M HX HEIEeIecoo0pa3sHo
BKItouath B (1). B mepBom ciyuae p = m, Bo BTopoM pP< m.

JUis  pemieHust 3TOr0 BONpOCAa YacTO MCIOJb3YyeTCs TaOiula, COCTABICHHAs W3
K03 PUIIMEHTOB MapHON KOppeNsauuu. DIEMEHTaMH TaKoi TaOIMIIbl SABISIOTCS KO3 PUIIUEHTHI
napHOW Koppensuu it Bcex M gaxTopoB. Tabnuma umeet BUL:

y X1 X2 Xm
y 1
ryxl ryxz rme
X1 1
I’le rxlx2 rxlxm

X 1

? ery rx2x1 rxzxm
X 1

" er Yy er X er Xy

B kietkax TaGiuLbI 3a1MCaHbl TAPHBIE KOI(HUUMCHTB KOPPEIsLuy, Hanpumep, Fy y

napHbIA KO3(PPUIHEHT KOPPENSIIUA MEeXAY MePEMEHHBIMU X2 U Xj.

Koaddurmentsr rij u rji , 4 TaKXKe Iy iy " ryx j COBNAJNAIOT, TAK KAaK TECHOTA CBS3H

MECXKAY IICPEMCHHBIMU Y U Xj TaKasd Ke, KaK MCKIY NEPEMCHHBIMHA Xj MY, aHaAJIOTUYHO OJIA XJ' U Xj.



[TosTomy TabnMily 3amUCHIBAIOT B YHPOIIEHHONH CUMMETpHYHOU (opme (TpeyroibHas

dopma).
y X1 X2 Xm
y 1
ryxl ryxz rme

X _ 1

' erxz erXm
X _ _ 1

? rxz Xm
Xm _ _ 1

[To naHHBIM Tako¥ TaOIMIBI MOKHO MPUMEPHO OLIEHUTH, KaKHe (aKTOPBI CYIIECTBEHHO
BJIUAIOT HAa ICPECMCHHYIO y, a KaKUC — HECYHICCTBCHHO, a TaKKC BBIABUTH 3aBUCHUMOCTb MCKIAY
(dakropamu.

Ecin BenuumHa kosdduieHTa napHOHl KOppemsiuuud Mexay Y M Xj Maja, To
HelenecooOpasHo BKIOYaTh (akTop X; B ypaBHeHue (1). Boicokoe 3HaueHne ko3¢ duiueHTa
HapHOI KOPPEIsLUU MEXIY Xi U Xj, IOKa3bIBAET UX TECHYIO KOPPEIALUOHHYIO CBsA3b. CunTaercs,
4YTO ABC MNCPEMCHHBIC Xi 1 Xj SAIBHO KOJUIMHCAPHBI, T.C. HAXOOATCA MCKAY CO6OI>'I B JIMHEHHOU

3aBHCUMOCTH, €CIIU rXiX,- >0,7. Eciu (pakTOph! SBHO KOJUIMHEAPHBI, TO OHH AYOIHMPYIOT IPYT

Jpyra U OAMH M3 HUX PEKOMEHIYeTCs HCKIIOUUTh U3 perpeccuu. Ilpeamourenue npu 3ToM
otaaercs He (aKTopy, 00JEe TECHO CBA3aHHOMY C PE3YJIbTaTOM, a TOMY (pakTopy, KOTOPBIH IIpU
JIOCTAaTOYHO TECHOW CBSA3M C PE3yJIbTaTOM HMEET HAaUMEHbBIIYI0 TECHOTY CBA3M C JIPYTUMHU
(axTOpamMu WM BEIOWPAIOT OMH M3 HUX B 3aBHCUMOCTH OT UX CMBICIIa U MHEHUS UCCIICIOBATEIS.
Henenecoo6pa3Ho BKIJIOYaTh B ypaBHEHUE OJTHOBPEMEHHO MTOKa3aTeNH, IPEACTABISIONINE CYMMY
HEKOTOPBIX (DaKTOPOB MJIM MX COCTAaBHBIX YACTEH, a TakkKe XapaKTepHU3yIoIllue OAMH U TOT Ke
(bakTop, BBIPAKEHHBIH B Ppa3IMYHBIX EIMHULAX HM3MEpPEHHs, Hampumep, aOCOJMIOTHBIX U
OTHOCHUTEJIbHBIX.

[To BenmuuuHEe mMapHBIX KOIPPHUIMEHTOB KOPPEISAIMN OOHApYKHUBAETCS JIMILIb SBHAS
Koppensaus QaxktopoB. HambGonplime TpyAHOCTH BO3HUKAIOT TNPH MYIbMUKONIUHEAPHOCTU
¢dakTtopoB. [l OLIEHKHM MYJIBTUKOJUIMHEAPHOCTH (PAKTOPOB HCIOJB3YETCS Onpedenumend

Mampuyvl NApHLIX KOIPDuYUenmos mexichaxmopHou Koppersiyuu DET ‘ R‘ .

r . r
%1 Xo X1 Xm

1 r

r e
XoX XoXm

DET|R| =

I’me1 erX2 .

Yem Osmmxe xk 0 ompenenuTens MaTpUIbl MEX(PAKTOPHOM KOPpENluU, TEM CUIIbHEe
MYJbTUKOJUIMHEAPHOCTH (PAKTOPOB U HEHA/IekKHEE PE3yJIbTaThl MHOKECTBEHHOM perpeccun. 1
HA000pOT, 4yeM OJmke K 1 onpenenuTtens MaTpUIbl MeX(PaKTOPHON KOPPENALuU, TEM MEHbIIIe
MYJIbTUKOJJIMHEAPHOCTH (PaKTOPOB.

3agaua

Tpebyercs MOCTPOUTH CTAaTUCTUYECKYIO 3aBUCUMOCTh CTOMMOCTH KBapTHUPbl OT Tpex
(GakTOpOB B BUAEC MHOXXECTBEHHOW perpeccuu (Tabm. 1). Iy mocTpoeHus MOAENH, B TEPBYIO
ouepeslb, HEOOXOTUMO TMPOBECTH OTOOP (PAKTOPOB M OLEHUTH CTENEHb KOJUIMHEAPHOCTHU
perpeccopos.

Pemenue.



1. Paccuuraiite ko3pduumeHTsl mnapHoil koppemsanuu. [IpoBepbTe NPaBHILHOCTH
pacuetoB ¢ momoinbio ctatuctudeckor Gpynkiuu KOPPEJI snextpoHHON TaOmHIIbI
Microsoft Excel.

2. Tlo monydeHHBIM 3HAYECHUSIM TApHBIX KOIPOUIIMEHTOB KOPPEISIUU OTOepUTE
Haubosee cymecTBeHHbIe (hakTOpsl At ypaBHeHus (1).

3. IlpoBepbTe pakTOpHl HA KOJUIMHEAPHOCTh U MYJbTUKOJIJTHHEAPHOCTD.
4, CpenaliTe BLIBOJBI.
Tabnuna 1.
HcxoaHble JaHHBIC 3a0a4H
paccTosiHe
CTOMMOCTb obuas Xunast
9 A0 MEeTpo,
Ne nam. KBapTvpbl, |nnowagb, m*| NNollaab,
9 MUHY T
TbiC. A4ON., Y X1 M™ X 2
NeLKoM’ x 3
1 16 80 84 3
2 22 62 37 8
3 23 69,7 42 18
4 19,8 79 80,3 28
5 34 96,4 88 8
6 24,8 90 64 8
7 23,7 102 66 7
8 41 87 86,8 10
9 31 114,8 74 10
10 38,6 114,3 74,7 8
11 46 90 62 8
12 38 116 81 10
13 42,7 107 78,8 10
14 27 93 66 18
15 78 176 129 10
16 38 96 69,4 8
17 23,8 92 72,8 10
18 68 176 110 20
19 23 74 49 18
20 48,8 106 73,7 10
21 34 88 61,7 3
22 23 74 48,8 10
23 26,8 74,7 80,8 10
24 37 118 76 8
25 30 92 62 18
26 43 110 79,8 8

JlabGoparopHasi padora Ne2.
Oyenxa napamemposg ypasHeHus MHOMCECMBEEHHOU pecpeccuu

JIns1 oLleHKH MTapaMeTpoB YpaBHEHHUSI MHOKECTBEHHOM JIMHEMHON PErpeccuy MPUMEHSIOT
MeToa HanMeHbInX kBaapatoB (MHK).

s nTUHEHHBIX ypaBHEHUN U HEJIMHEMHBIX YPaBHEHUMN, NPUBOJUMBIX K JIMHEHHBIM,
CTPOHUTCS CIEAYIOLIAs CUCTEMA HOPMAJIbHBIX YPaBHEHH, pEIIEHNE KOTOPOU MTO3BOJISET MOJTYyYUTh
OLICHKH [1apaMETPOB PErPECCUH, B YACTHOCTHU AJis1 ypaBHeHus (1):



Z:y:nb0 +b12x1+b22x2 +...+mexp,
Zyxl:bOZx1+b12x12+b22x1x2+...+bm2xmx1, .
Zyxrn :bOme +b12X1Xp +b22“x2xm +...+bm2x§1.

OI[HI/IM N3 METOJOB IJIs1 €€ PCHICHUA ABJISICTCA METO OHpG,I[GJIHTCJ'ICﬁ:

YK DX ) X
Alezxf Z:xzx1 ...Z:xmx1

roe .. — OIIpeACIUTEIIb CUCTEMBI,
X X( X 2
m 1%m X2Xm - Xm

Abo , Ab yeres Ab., — gacrubie OTIPENICTUTENHN; KOTOpPbIE TMOJIYHatOTCs ITyTEM 3aMEHBI

COOTBETCTBYIOIIETO CTOJIOIA MATPHIIBI OMIPEICTUTENSI CHCTEMBI JAHHBIMH JICBOW YaCTHU CUCTEMEI.
3amaua

1. PaccuuraiiTe mapaMeTpbl ypaBHEHHsI MHOKECTBEHHOM PErpeccHy ¢ MOMOLIbI0 METO1a
onpenenuTesne. s BBIYMCIECHUS ONPENEIUTENEH HCIOJIB3YWTE CTaTUCTHYECKYHO
¢ynkuuto MOITPE]L. IlpoBepbTe moiydeHHBbIE Pe3yibTaThl ¢ MOMOIIBIO (PYHKLIUHU
JIMHENH.

2. 3amumure MOJy4Ye€HHOE YpaBHEHHE MHOXKECTBEHHOH perpeccuu.

JlabGopaTopnasi padora Ne3.
Ilocmpoenue ypagnenus MHONCECMBEHHOU pespeccuu 8 CMAaHOapmu308aHHoll hopme

Ecnmu  kKo»ppUIMEHTHI MHOMKECTBEHHOM perpeccuu paccMaTpuBaTh B KauecTBe
nokasarenei BIUsAHUSA (PAKTOPOB, TO CleAyeT UMETh B BUIY, YTO KOA((UIMEHTHl perpeccuu
MEXIy COOOH MpSAMO HE CpaBHUMBIL. VX 4MCIIEHHBIE 3HAYEHUS 3aBUCST OT BBIOPAHHBIX €IMHUI
u3MepeHus Kaxaoro pakropa. YtoOsl KOAPGUIIUEHTHI pErpecCHy CTAIU CPAaBHUMBI, UX TPUBOISAT
K CTaHJapTU3UPOBAaHHOMY MaciuTaly. /[ 3Toro Bce mepeMeHHbIe BBIPAXAOT B 0€3pa3MepHbIX,
TaK Ha3blBAEMbIX CTAHJAPTU3MPOBAHHBIX E€AMHUIIAX H3MEPEHHsS] NPU TOMOIIU CJEeIYIOIINX
COOTHOIIEHUM:

_ (% _X_i)
_—Gx ,

L9,

o)

t

y Xi

y i

Trac O-y y ij — COOTBCTCTBCHHO CPCAHUC KBAJAPATUIHLIC OTKIIOHCHUA.

CBoOOIHBI wWieH Dy B cTaHIApTH30BaHHOM YPAaBHEHHHM MHOXECTBCHHOW PErpeccuu
OTCYTCTBYET, T.€. ypaBHeHUE (1) MOKHO 3amucaTh B BUAE:

t, =Lty +Goty, +F Bl +E. 2



Bce mnepemeHHBIE ypaBHEHUs BBIPAKEHBI B CPABHUMBIX €IUHULIAX W3MEPEHHUS.

Koadduumentsr B Bosenfn Ha3bpIBalOTCA KO3 (UIMEHTaMH  perpeccuu B
CTaHJapTU30BaHHOM MacmITade. [ ux ompeneneHust MOKHO HepeiTu ot kodddunnenTos b k

p i (j=1m) 4 o0paTHO ocyiecTBiIseTcs Mo hopMmyIe:

Koadduiments! perpeccun (2) moka3plBalOT BIUSAHUS U3MEHEHHS KaXI0H NEepeMeHHOM
Ha u3MeHeHue (akropa Y. Bce KoappuIMeHTs! BbIpaKEHBI B CPABHUMBIX €AMHUIAX U3MEPEHHSL.

Yem Oomblie | s j |, TeM cuibHee BIMAET COOTBETCTBYIOIIMHM (DaKTOPHBIM IOKa3aTellb Ha

pEe3yJbTaTUBHBIN.

Takum oOpa3oM, cpaBHHBas MEXIy CO0ON cTaHIapTU30BaHHbIE KOA()(PUIIMEHTHI
perpeccur MOXHO PaHXUPOBaTh (PAKTOPHI MO CHJIE WX BO3JCHCTBUA Ha pe3yibrar. B sTtom
OCHOBHOE JIOCTOMHCTBO CTaHIApTU30BAaHHBIX KOI(POUIMEHTOB pErpeccud B OTJIUYHE OT
KO3 (UIIMEHTOB «YUCTOM» perpeccruu, KOTOpble HECPAaBHUMBI MEKIY COOOii.

Ha npakTuke 4acTo UCIONIb3yIOT YpaBHEHNE PETPECCUU B CTaHIaPTU30BAaHHOM MacIiTade
B BUJIE:

Y =LBX%+ PoXo +...t BXm + €.

Kak Oput0 mOKa3aHO BBIIE, paHXXKUPOBaHUWE (PAKTOPOB, YUACTBYIOIIMX  BO
MHOKECTBEHHON JMHEHWHON perpeccuu, MOXKET OBITh IPOBEICHO Yepe3 CTaHJIaPTHU30BAHHBIC
kodduimenTsl perpeccun (f-koddduimentsr). ITa K€ IeNb MOXET OBbITh JOCTUTHYTa C
MOMOIIbI0 YAacCTHBIX KOA((PHUIIMEHTOB KOppensiiuu — JUisl JIMHEWHBIX CBsizeil. Kpome Toro,
YacTHBIE TMOKAa3aTelH KOPPESAIUU IIUPOKO HCIONB3YIOTCS MPHU PelIeHUuU MmpobdiaemMbl oTOopa
($akTOpOB: 1eJeCO00Pa3HOCTh BKIIOUEHUS] TOTO WU WHOTO (hakTopa B MOJEIb JOKa3bIBACTCS
BEJIMYMHOMN MOKAa3aTeNsl YACTHOM KOPPETSALINH.

YacTtHble K03((UIMEHTH (WM UHAEKCHI) KOPPESAUHN XapaKTepU3yIOT TECHOTY CBS3H
MEXJy pe3yJlbTaTOM M COOTBETCTBYIOIIMM (DaKTOPOM MpPHU YCTPAHEHUH BIUSHUSA APYTUX
(akTOpOB, BKJIIOYEHHBIX B YypaBHeHHE perpeccuu. Ilokasarenn dacTHONH Koppensuuu
IPEACTABISIIOT COOOM OTHOLICHHE COKPALICHHS OCTaTOYHOM IUCIEPCUU, MPOU3OLIECIIIErO B
pe3ysbTaTe IOMOJIHUTEIBHOTO BKIIIOYEHHUS B aHAJIU3 HOBOTO (paKTOpa, K OCTAaTOYHOM TUCTIEpCHH,
MMEBILIEH MECTO 70 BBECHUS B MOZIETIb HOBOTO (hakTopa.

KoaduimenT yacTHON KOppensiiuy, U3MepSIONINi BIUSIHNE Ha Y GakTopa X IpU
HEU3MEHHOM YPOBHE JPYTUX (PaKTOPOB, MOKHO ONPEAETUTH 10 hopMyIe:

2
1- Ryxl...xj..

1—R2 ’

VX Xp - X g X1+ X

Xm

r = |1-
YX*Xq X o X1 Xy X

2
rae Ryxl...x j-Xm — MHOXECTBEHHBIH KOIQOHUIMEHT NETEPMUHALMH BCETO KOMILIEKCa M
2
(aKTOpOB C Pe3ymbTaTOM; 'YX X,..Xj 1Xji1.. Xy — HOKa3aTeNb JACTEPMUHALMHU, HO O€3 BBEICHHUS
B MOJieNb (aKTopa X;.

Cpennanie Kod((UIUEHTHI AIACTUYHOCTH NJISl JIMHEHHOW MHOXXECTBEHHOUW perpeccuu
PacCUUTHIBAIOTCS 110 hopMyIie:



" J
9 yX i = b J e
H ITOKAa3bIBAIOT, HA CKOJIBKO ITPOLCHTOB B CPCAHEM IO COBOKYITHOCTH U3MCHUTCA PE3YJIbTAT ) OT

CBOCH BEJIMYMHBI NMPH W3MEHeHHH (akTopa x HAa 1 % OT CBOEro 3HaueHHs NMPH HEU3MEHHBIX
3HAYCHUAX JIPYTUX (PAKTOPOB.

3agaua

1. Paccuuraiite = craHgapTU30BaHHbIE  KOO(POUIMEHTHl  PErpeccud.  3aluIIUTe
NOJIy4eHHOE YpaBHEHHE B CTaHIapTH30BAaHHOM MacmTabe Bujaa (2).
2. llpopamxupyiite cTaHAapTU30BaHHBIE KOX(P(GUIMEHTHl PErpeccuu MO CHlle HX
BO3JECHCTBUS HA PE3YJIbTAT.
3. Paccuuraiite cpenane ko3 GUIUESHTHI 2JIACTUYHOCTH.
JlabGoparopHasi pabora Ne4.

Cocmaenenue yacmuulx ypaeﬁeﬂuﬁ pecpeccuu

Ha ocHoBe nuHeiHOr0 ypaBHEHUS MHOXKECTBEHHOM perpeccuu (1) MOTyT ObITH HalIeHBI
YacTHbIE ypaBHEHHUS DPErpeccuu, T.€. YPaBHEHUS PErpeccHH, KOTOPbIE  CBS3bIBAIOT
pE3yJIbTATUBHBIN IPU3HAK C COOTBETCTBYIOIIMMHU (DakTopaMu Xxj MPH 3aKPEIUIEHHH JpPYTHX,
YUNUTBHIBAEMBIX BO MHOXXECTBEHHOH perpeccuy, (akTopoB Ha CpelAHEM YypoBHE. YacTHble
YPaBHEHHUS PETPECCUN UMEIOT CIEAYIOINNA BU!

Yy X Xy Xy = by + by X +b, X2 + b3 X3 +...+ by Xm + &;

yX21X1’X31----,Xm = b0 +b_I.X1 +b2X2 +b3X3 +...+ bm Xm + &;

VX X Ky Xeny = by +b Xt +by,X2 +.... 4D g Xm-1 +...+ D X, + &;

IIpu moacTaHOBKE B 3TH ypaBHEHUS CPEIHUX 3HAUEHHUH COOTBETCTBYIOIUX (PAaKTOPOB OHU
NPUHUMAIOT BU/J] TAPHBIX YPAaBHEHUH IMHEHHOM perpeccui, T. €. UMeeM:

Yot % = By 0

Trac

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

B, :b0+bl)_(1+b3>_(3 +...+bm>_(m;



B, =by +b Xt +b, X2 +...4+ Dy Xm-1;

B oTnnume oT mapHOW perpeccuu, 4acTHbIE YpaBHEHHsI PErpecCHH XapaKTepU3YIOT
U30JIMPOBAaHHOE BIUSHHE (akTOpa Ha pe3yibTar, W00 Apyrue (GakTopbl 3aKperyIeHbl Ha
HEU3MEHHOM YypoBHE. O¢(deKTbl BIUSHUS Apyrux (AaKTOpPOB MPUCOCTUHEHBI B HHUX K
CBOOOTHOMY WICHY YpaBHEHHUSI MHOXKECTBEHHOM perpeccui. DTO MO3BOJISIET HA OCHOBE YaCTHBIX
YpaBHEHUU PErPECCUU OMPEIEATh YACTHbIE KOA(PPUIMEHTHI 3JIACTHYHOCTH:

X.
ayxi :bJ Oy I ’
yxj’Xl’XZ""’Xj_l’X X

j+1re Am

rae by — xoadpunmentsr perpeccun i Gakropa Xij B ypaBHEHHH MHOKECTBEHHOM PErpeccu;

Py s Xas Xg e X1, X X

j+11***1 Am — 3HaueHue pe3yIbTATUBHOIO (PaKTOpa, MOIYYEHHOE U3

YaCTHOT'O YpaBHEHUs PETPECCUM P JaHHOM 3HAYEHUH (aKTOpa X;.
3amaua

1. CocraBbTe 4acTHbIE YPaBHEHHS PETPECCHH.
2. Ompenenute 4YacTHbIE KOA(MQOUIIMEHTHI AJIACTHYHOCTH W IMPOPAHKHPYHUTE
(hakTOpBI MO CUJIE UX BO3/IEUCTBUS HA PE3YNbTaT.
JlabGoparopHasi pabora NeS.

Ol/;eHKa HaoedcHocmu pesyiomamoes MHOIHCECMBEHHOU pezcpeccuu u Koppejiiayuu

IIpakTHueckass 3HaYUMOCTb YPAaBHEHHS MHOJKECTBEHHOM pPErpecCUH OLICHUBAETCA C
MOMOUIbIO TOKa3aTeNii MHOXXECTBEHHOW KOppeNlalMd M €ero Kmajapata — Koddduimenra
JIeTEpPMHUHALUN.

[TokazaTenb  MHOXKECTBEHHOM  KOppENALMM  XapaKTepu3yeT  TECHOTY  CBS3H
paccMarpuBaeMoro Habopa (PakTOpoB € HCCIENyeMbIM MPU3HAKOM, WIH, MHAY€, OIEHUBACT
TECHOTY COBMECTHOTO BJIUSHUS (DAKTOPOB Ha pe3yJIbTarT.

HezaBucumo ot (I)OpMBI CBS3M IIOKa3aTellb MHOXKECTBEHHOM KOppeiIsiInuU MOKET OBITh
HaliJIeH KaK HHIEKC MHOKECTBEHHOM KOppeirsinnuu:

2
Trac Gy - 06mas{ AUCTICPCHUA PE3YIIbTATUBHOTO IMPHU3HAKA, chm — OCTaTO4YHas1 AUCHCPCUId

= Z (y B S\,Xl,Xz,...,xm )2

n

A 2
s ypaenus Y — f (X11 Xoyeeny Xm) . Oinio

[Tpu nuHeitHON 3aBHCHMOCTH NMPHU3HAKOB (popMynia MHIEKCAa KOPPENSLUN MOXKET OBbITh
TaK)Ke€ MPEJCTABIIEHA CIIETYIOIIUM BBIPAKEHUEM:

m
Ryt =3 2B o
j=1



. r
rae Dy j — CTaHIapTU30BaHHbIE KOX(P(UIMEHTBI PETPECCHH; 'YX — TApHbIE KO()PHUIMEHTHI

KOPPEISIUH pe3yiIbTaTa ¢ KaXIbIM (DaKTOpOM.

dopmysia MHJEKCA MHOKECTBEHHOW KOPPESUMU IS JTUHEHHOW pEerpeccuu IMoydyusa
Ha3BAHUE JIMHEHHOr0 KO3I(P(PuIueHTa MHOKECTBEHHON KOPPeJSAUMH, WU, YTO TO KE CaMoE,
COBOKYITHOI'0 KO3((pHIHeHTA KOPPEeJIALMH.

Wupnexkc MHOXKECTBEHHOW Koppersiun u3mensercs ot 0 1o 1. Yem Gumxe ero 3HaueHue K
1, TeM TecHee CBSI3b PE3YJIbTATMBHOIO IPU3HAKA CO BCEM HAOOPOM HCCIETyEeMBIX (aKTOPOB.
Bennuuna nHAeKca MHOKECTBEHHON KOppesiiuu OOJIbIIe WM paBHA MAaKCUMAJIBHOTO TTAPHOTO
WHJIEKCA KOPPEISILUU:

R >R

YX1Xo .. Xy yX; (max) 1

jzim

[Ipu mpaBWIBHOM BKJIIOYEHUU (AKTOPOB B PETPECCUOHHBIA aHANU3 BEIMYMHA HHJEKCA
MHO>KECTBEHHOUW KOPPEISIUU OyJeT CYIECTBEHHO OTIMYATHCS OT MHJIEKCA KOPPEIISIIUU TTapHOI
3aBUCHMOCTH.

Koaddunment (MHIEKC) MHOKECTBEHHON JETEPMHHAIIMHA PACCUMTHIBACTCS KaK KBajpar
WHJICKCAa MHOXXECTBEHHON KOPPEIISIIIUU:

2
YX1 X5 . Xy

CKOppeKTUpOBaHHBIA KO3 UIMEHT (MHIEKC) MHOXKECTBEHHON  JeTepMHUHAIIUH
COJICPKUT MOTMPABKY Ha YUCIIO CTEeTEeHeld CBOOOBI U PACCUUTHIBACTCS 110 POpMYyIIE:

2 n-1
R®=1-(1-R%*).——
n-m-1-
re N — 4uciao HaOII0IeHU; M — Yuciio (aKTOPOB.

3HAYUMOCTb YPAaBHEHHUSI MHOKECTBEHHOM PErpeccuH B LIEJIOM OLIEHWBAETCS C MOMOILBIO
F-xputepus ®uiepa:

Rz.n—m—l
1-R? m

F¢akm. =

Fnae: onipenensiercs mpu 3aganaom o, (0,05; 0,01) u crenensx cBo6oab kK1 =m, k2 =n—-m
— 1, (M — yucyio mapaMeTpoB NpH (HAKTOPHBIX MEPEMEHHBIX B YPaBHEHWU MHOXKECTBEHHOM
perpeccun).

YacTHbill F-kpuTepuii OllEHHBAET CTATUCTHYECKYI0 3HAUMMOCTh MPUCYTCTBHS KaxJI0TO
u3 (pakTopoB B ypaBHeHHH. B o0mieM Buae, s pakTopoB 4acTHBIM F-kpuTepuii onpenenurcs
KaK:

2 2
g B Ryxl,...,xj,xm - Rijv---vXj—lszJrl!--"Xm . n-m-1
Llacij 1_ R)Z/X 1

1 X 2 X

Fnag: A1 9acTHOTO F-KpHTEpHst OnpeesaeTCs MPH 3aJaHHOM o M cTerneHsx cBoboasr k1 = 1, k2
=n-m-1.



Onenka 3HAYMMOCTH KOI((UIIMEHTOB YHCTOM pPErpeccud ¢ IMOMOIIbI0 {-KpUTepHs
CTpro/IEHTa CBOJIUTCS K BBIUMCIICHHUIO 3HAUECHHUS:

J
tgbak'm. - = FX- J

rae My —CcpemHsis KBajapaTuyHas omubka koddduimenta perpeccuu Dj, oHa MoOKeT OBITH
oTpeiesieHa 1o cleayromei Gpopmyre:

2
oy VI Riosn 1
mbi = : \/
2 n-m-1,
O-xj '\/l_ ijxl...xm
2
yX1X2"'Xm — MHOKECTBEHHBIN KOS(I)q)I/IHI/ICHT JETepMHUHAMM BCETO KOMILIEKCa M Q)aKTOpOB

2
C pe3yJbTaTOM; Rx jX1--Xm — KODQQUIMEHT AE€TEPMMHALMK JUIS 3aBUCUMOCTH (hakTopa Xj co

BCEMH JPYTUMH (PaKTOpaMHu YpaBHEHUS] MHO)KECTBEHHOH perpeccuu.
tina6, OTIPEICIIACTCS MIPH 33JAHHOM O M CTEIICHH CBOOOIbI K =N —m - 1.
3agaua

1. Paccuuraiite nmuneiiHOro Kod(QHIMEHTa MHOKECTBEHHONW KOPPEISALMHU M CHEIaiTe
BBIBOJ] O TECHOTE CBSA3H PE3yJIbTATUBHOIO IIPU3HAKA CO BCEM HAO0OPOM HCCIIENyEeMbIX
(bakTopoB.

2. PaccunTaiiTe K03(Q(QUIUEHT MHOXKECTBEHHON JeTepMHHAIMU M ClelaiTe BbIBOI 00
OLIEHKE KaueCcTBa IOCTPOEHHOM MOJEIH.

3. Paccunraiite Fpu, 1 CPABHHTE MOTyYEHHOE 3HAYEHHE CO 3HAYEHUEM, PACCIUTAHHBIM
¢ momompio Qynkimn JIMHEWH. Onpenenute Frg, NpH  3aJaHHOM ypOBHE
3HaunMoctH o = 0,05. CpaBHuTe momyudeHHble 3Ha4e€HHMA Fju6, U Fpaon, chenaiite
BBIBOJI O CYIIIECTBEHHOCTH CBSI3H.

4, Omnpenenure tpuom U trags IpU 3aganHOM ypoBHe 3HaummoctH o = 0,05 Cpasnute
MOJIydYCHHBIE 3HAYEHUsS U CHeJaiiTe BBIBOJ O CTAaTHCTHYECKOM 3HAUYUMOCTH
napamMeTpOB PErPECCUH.

KoHTpoJibHBIE BONIPOCHI:

1. Yto moHMMaeTcs o/ TMHEHHON MHOKECTBEHHOM perpeccueit?

2. Kakue 3aga4n pemaroTcs Ipu NOCTPOECHUN YPABHEHUS pErpeccuu’?

3. Kakue TpeOoBaHus NpeabsIBISIIOTCS K akTOpaM, BKIOYaeMbIM B ypaBHEHUE perpeccuu?
4. YUto noHMMaeTcs MoJ| KOJUTMHEAPHOCTHIO U MYJIbTUKOJNIMHEAPHOCTHIO (haKTOpOB?

5. Kak nposepsiercs HaIMuue KOJUIMHEAPHOCTU U MYJIbTHUKOJUIMHEAPHOCTU?

6. Kakoil BuJ uMeeT cucTeMa HOPMaJIbHBIX YPAaBHEHHM METOJa HAMMEHBIIMX KBAaJApPAaTOB B
ciy4dae JJMHEHHOMU perpeccun?

7. ITo xakoit popMyIie BBIYUCISAETCS HHIECKC MHOKECTBEHHON KOppesuun?

8. Kak BBIYMCISIOTCA MHIEKC MHOMECTBEHHON NETEPMHHALIMM U CKOPPEKTUPOBAHHBIA MHIIEKC
MHO>KE€CTBEHHOMU JIETEPMHUHALIAN?



9. Uto o3HauaeT HU3KOE 3HaUYCHHE KO3 dUIMeHTa (MHIEKCa) MHOKECTBEHHON KOPPEAIn?
10. Kak npoBepsieTcsi 3HaUMMOCTh YPaBHEHUS PErPECCUU U OTAEIbHBIX K03 puiimeHToB?

11. Kak cTposiTcs 4acTHbIE ypaBHEHUS perpeccun?

12. Kak BBIYHCISIOTCS CPEeTHUE YACTHBIC KOIPPUITUEHTHI DIIACTUIHOCTH?

13. Yto Takoe cTaH1apTU3UPOBAHHbBIC IEPEMEHHBIE?

14. Kakoii BuJ ©IMEET ypaBHEHUE JTUHEHHON pEerpecCHy B CTaHIapTU3UPOBAHHOM MaciiTade?
15. YUto moHuMaeTcs o rOMOCKEIACTUYHOCTERIO?

16. Kak nmpoBepsieTcst runore3a 0 TOMOCKEIaCTUYHOCTH Psi/ia OCTATKOB?

IMOCTPOEHUE PET'PECCUOHHBIX MOJIEJIEM C ®UKTUBHBIMHA
NEPEMEHHBIMUA

B perpeccroHHBIX MOJEINSAX B Ka4eCTBE OOBACHSIOLIMX MEPEMEHHBIX YacTO MPUXOIUTCS
UCIIOJIb30BaTh HE TOJIBKO KOJIMYECTBEHHbIE (ONpPEIENIeMblEe UMCIEHHO), HO U KayeCTBEHHbIE
nepemMeHHble. Hampumep, cmnpoc Ha Kkakoe-nmuOo 0ylaro  MOXET —ONpeleNniTbes Kak
KOJIMYECTBEHHbIMU TI€pEMEHHBIMU (1I€HAa JaHHOro Onara), Tak M KayeCTBEHHBIMU (BKYCBI
norpeduteneif). KauecTBeHHble oKa3aTeau B YUCIEHHOM BHUJI€ IPEJCTaBUTh HENb3s. Bo3HuKaeT
po0iieMa OTpakKeHUs B MOJIEIH BIMSHUS TAKUX MIEPEMEHHBIX Ha UCCIEAYEMYIO BEIINUUHY.

OObIYHO B MOAENAX BIMSHHE KaueCTBEHHOro (pakTopa BbIpakaeTcs B BUAE (PUKTHBHON
(MCKYCCTBEHHOM) NI€pPEMEHHOM, KOTOpas OTpakaeT JiBa IPOTUBOMOJIOXKHBIX COCTOSIHUS
KayecTBeHHOro (akropa. B 3TOoM ciydyae (UKTHBHAs NEpeMEHHas MOXKET BBIPaXXKaThCs B
JIBOUYHOU opme:

D 0, pakTop HE NEHUCTBYET;

1, pakTop neicTByer.
[Tepemennas D waswsiBaeTcst urmuenou (UCKYCCMBEHHOU, O080UYHOU) NEPEMEHHOL
(unouxamopom).
Perpeccrnonnbie MOIeNH, COEpIKAIINE JINITH KAYeCTBEHHBIC 00BICHSIONINE IIEPEMEHHBIE,
Ha3BIBAIOTCA MoOdensimu oucnepcuonno2o anaiuza (ANOVA-Momensamu).
Hampumep, mycth Y — HaganmpHas 3apaboTHAsI 1JiaTa.

D— 0, ecni IpeTEeHACHT HE UMEET BBICIIIET0 00pa30BaHMS,
1, ecniu mpeTeHACHT UMEET BhICIIEEe 0Opa30BaHMUE.

TOPI[a 3aBHUCHUMOCTH MOXHO BBIPpa3UTh MOJCJIBIO HapHOﬁ perpeccun:
Y=0,+/D+e,

OueBHUIHO,

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

Kospobumment Bo ompemenser CpeHIO HAYaTbHYIO 3apabOTHYIO IUIaTy IIpH
OTCYTCTBHM BBICIIETO o0Opa3zoBanus. KoadduimeHT ) yka3piBaeT, Ha KaKyl) BEITUYHUHY
OTIIMYAarOTCA CPECAHNEC HAYAJIbHBIC Sapa6OTHI)Ie IJ1aThI TP HAJIMYUHW WU IIPU OTCYTCTBHUH BBICHICTO
oOpazoBaHHMsl y TpeTeHACHTA. [IpoBepsis CTaTHYECKyH0 3HAYUMOCTh KOd(pUIIMEHTa ) C

2
MOMOIIbI0  1-CTATMCTHKH, 1M60 3HAYHUMOCTH KOI(QDUIMEHTAa neTepMuHAIMH R wim
F-crarucTukn, MOXXHO ONpENeNuTh, BIWSET WJIM HET HAJIWYME BBICIIETO OOpa3oBaHMS Ha
HayaJIbHYIO 3apa0O0THYIO TUIATY.



Mopnenu, B KOTOPHIX OOBSCHSIONINE MEPEMEHHBIE HOCAT KaK KOJUYECTBEHHBIN, Tak U
KaueCTBEHHBIN XapakTep, Ha3bIBAKOTCS Mooenamu KOBAPUAYUOHHO20 ananusa
(ANCOVA-monensiMu).

CylecTByeT HECKOJIBKO Pa3HOBUAHOCTEN MOJIETIEH KOBapUAIMOHHOTO aHAIN3a.

1. Moaenu KOBAPpUAIMOHHOIO AHAJIM3Aa NMPH HAJMYMHU Yy (PUKTHBHOW NepeMeHHOM
ABYX aJIbTEPHATHB.

PaccMoTpuM mpocreiinnyro MOJENb ¢ OJHOW KOJWYECTBEHHOM M OJIHOW KayeCTBEHHOM
NIEPEMEHHBIMH, UMEIOLIYIO JBA AJIbTEPHATUBHBIX COCTOSHUS:

Y=0,+BX+)D+¢,

[Tycth, HanpuMep, Y — 3apaboTHAs M1aTa COTPYAHUKA (PUPMBI, X — CTaX COTpyAHHKA, D —
10JI COTPYJHUKA, T.€.

0, ecitu COTPYTHUK->KESHIITMHA;

1, ecnii COTpy AHUK-MYKUMHA.

Toraa oxumaaeMoe 3HaYeHUE 3apabOTHOM IUIATHI COTPYAHHMKOB IPH X TOJaX TPYIOBOTO
cTaxka OyneT:

M(Y |x, D=0)= /5, + X
MY |x, D=1)= By + Bix+y=(Bo +7)+ %

3apaboTHas 11aTa B JaHHOM clly4yae sIBJsIeTCs TUHEHHON (QyHKIMEH OT cTaxa paboThl.

[lpu  cocraBieHun Mojmeneid ¢  (QUKTUBHBIMH  IEPEMEHHBIMH  HEOOXOIUMO
PYKOBOJICTBOBATBCS CIEAYIOIIUM HPABUIOM MOOETUPOSAHUs: €CII KadeCTBEHHasl IepeMeHHast
umeeT K anbTepHaTHUBHBIX 3HAYCHUH, TO TIPU MOZACTUpOBaHUK ucTonb3yercs (K — 1) GUKTHBHBIX
nepeMeHHbIX. TakuM o00pa3oM, eciM IMepeMEeHHas MMeeT JBa AJbTEPHATUBHBIX 3HAYEHUS
(HampuMep, T0d), TO B MOJI€Tb MOXKHO BBECTH TOJIBKO OJJHY (PMKTHBHYIO IIEPEMEHHYIO.

Ecnu He cnenoBaTh JaHHOMY NPaBUILy, TO IPU MOJEIUPOBAHUH UCCIIEN0BATENb [TOMAAET
B CUTYallMIO COBEPUICHHON MYJIbTUKOJUIMHEAPHOCTH WM TaK Ha3bIBAEMYIO JI08VUIKY PUKMUBHOU
nepemeHHOU.

3HaueHue KayeCTBEHHOW MEpPEeMEeHHOH, Al koToporo nmpunuMaercs D = 0, HazpiBaeTcs
06azoeviM WA CcpagHumenvhviM. BBIOOp 0a30BOro 3HAYEHUS OOBIYHO JAUKTYETCS IEISIMU
WCCJICJIOBAHMSI, HO MOXET OBITh U TIPOU3BOJIBHBIM.

Koaddumment 7 B Mopenu mHOTIA Ha3bIBACTCS Ougdepenyuanbrvim Ko3gduyuenmom
€80000H020 UlleHa, TaK KaK OH IMOKa3bIBAET, HA KaKyl0 BEIHMUMHY OTIMYAETCS CBOOOIHBIN 4iIeH
MOJIeJIH TIpH 3HaYeHUH (PUKTUBHOM EPEMEHHO, paBHOM €IUHUIIE, OT CBOOOHOTO YJIeHA MOIETH
npu 0a30BOM 3HaUE€HUU (PUKTUBHOMN MEpEMEHHOM.

2. Moaein KOBAPHALMOHHOIO AaHAJM3a MNPH HAJIWYAH Yy KAaYeCTBEHHBIX
nepeMeHHBbIX 0oJiee IBYX AJIbTEPHATHB.

PaccmoTpum Mozens ¢ AByMsI OOBSCHSIONIMMH TIEPEMEHHBIMU, OJIHA W3 KOTOPBIX
KOJIMUYECTBEHHAsI, a Apyrasg — KadecTBeHHas. [Ipudem kauyecTBeHHas IMEpEMEHHas HUMEET TPHU
anpTepHATHBBI. Hampumep, pacxobl Ha cojiepKaHne pedeHKa MOTYT OBITh CBSI3aHBI C I0XOJaMU
JIOMOXO3SIIiCTBa M BO3PacTOM peOeHKa: OIMIKOJIbHBIA, MIIQAIINN MIKOJBHBIA M CTapIiui
MIKOMBHBIA. Tak Kak KauyeCTBEHHasl MEepeMEHHas WMEET TPH aJlbTEPHATHBBI, TO MO 0OIEeMy
MPaBUIIy MOJEIUPOBAHHUS HEOOXOAMMO HCIOIL30BaTh JBE (PUKTUBHBIC MEepeMEeHHbIE. Takum
00pa3om, MO/IeTTb MOXKET OBITh MPEACTaBIICHA B BUJIC:

Y =fo+ Bix+ 7D +7,D, + &,

rae Y — pacxoibl, X — T0XO/IbI IOMOXO3SIHCTB.



D — 0, eciIi IOIIKOJIBbHHUK,;
=
1, B IpOTHUBOMOJIOKHOM CITy4ae.

O, €CJIN JOIKOJbHHUK NI MJ'IaI[HII/Iﬁ IIKOJIBHHUK;

21,8 IIPOTUBOIMOJIOKHOM CITydae.

OO6pa3yroTcs ciaeayolme 3aBUCUMOCTHU

1. Cpennuii pacxos Ha JOMIKOJBHUKA:

M(Y | D, =0, D, =0) = Sy + Bix. 1)
2. Cpennuii pacxoja Ha MIIaJIIIETO LIKOJIbHUKA:
M(Y | D, =1 D, =0) = (5 +71) + Bix ()

3. CpenHuii pacxoJ Ha CTApUIErO HIKOJIbHUKA:

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

3meck 1, Y2 — mubdepeHIHATBHbIE CBOOOJHBIC UICHBL. ba30BBIM 3HAYCHUEM
KaueCTBEHHOW TMEPEMEHHON SBISETCA 3HAYCHHE «IOMIKONBHUK». [locie BbluMCIEHUS
kod(uimeHToB ypaBHeHui perpeccuu (1) — (3) ompenensiercss cTaTUCTUYECKass 3HAYMMOCTh
K03 PHUIIMEHTOB Y11 Y2 HA OCHOBE OOBIYHOM I-CTAaTHCTUKHY.

Ecin ko3 uIMeHTs! Y1 U Y2 OKa3bIBAIOTCS CTATUCTHYCCKH HE3HAYMMBIMHU, TO MOXKHO
CeNaTh BBIBOJ], YTO BO3PACT peOEHKA HE OKa3bIBAET BIMSHMS Ha PACXOJIbI 110 €T0 COACPKAHMUIO.

3. Perpeccusi ¢ 01HOIi KOJIMYeCTBEHHOI M IByMsl Ka4eCTBEHHbIMH NepeMeHHbIMM.

TexHuka (UKTUBHBIX TEPEMEHHBIX MOXET OBbITh paclpoCTpaHEHa Ha IMPOU3BOJILHOE
YHUCIO KAueCTBEHHbIX (akTopoB. PaccmMoTpuM cuTyauuio ¢ JByMs KadeCTBEHHBIMHU
[IEPEMEHHBIMHU.

[Tycte Y —3apaboTHas 1uiata COTpyIHUKOB (UpMBI, X — cTax paboThl, D1 — Hanmuuue
BhIcHIero oOpasoBanus, Dy — mon corpynHuka:

5 0, ecu cCOTpy THUK-)KEHIIINHA,
11, ecom COTPYAHUK-MYKUHHA.

0, ecii HET BBICIIIETO OOpPa30BaHUS;

21,8 MIPOTUBOIIOJIO)KHOM CJTy4ae.
Taxum 00pa3oM, MOIYYUM CIEAYIOIIYIO MOJAETb:
Y =fo+ Bix+ Dy +7,D, &
N3 sroit MOZCIIN BBIBOAATCA CICAYIOIIUC PCIPECCUOHHBIC MOJICIIN:

1. CpenHsist 3apruiata >KEHITUHBI 0€3 BBICIIIET0 00pa30BaHUA:
M(Y | D, =0, D, =0) = Sy + Bix.
2. CpenHsis 3apruiaTa )KEHITUHBI C BBICITUM 00pa30BaHUEM:

M(Y D, =0,D, =1)=(5 +72) + X



3. Cpenuss 3apruiata y My»KYUHBI 0€3 BBICIIIET0 00pa30BaHUs:

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

4. Cpennsisi 3apIuiaTa My>XYHHBI C BBICIIIHM 00pa30BaHUEM:

MY |Dy =1 D, =) =(By + 1 +72) + BiX

OueBHTHO, YTO BCE PETPECCHU OTINYAIOTCS TOJIBKO CBOOOAHBIMU WieHaMH. JlanpHeiiee
OTIpeNieIeHue CTaTUCTUYECKONH 3HAYMMOCTH KOX(P(HIMEHTOB Y1 U Y2 TMO3BOJISET YOCTUTHCH,
BIIMSAIOT JIM 00pa30BaHUE U T0JI COTPYJHUKA HA €ro 3apaboTHYIO ILIATYy.

3agaua 1

Uccnenyercs 3aBUCHMOCTh MEXIy 3apaboTHOH ruiatoir pabouero 3a mecsun y ($),
X - Bo3pacTtoM pabodero (Jer) u GpukTuBHOU nepemenHoi D — mon pabouero.

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

1. Heo0XomuMo MOCTPOHUTH MOJIENb Y = bo + b1X +iD ¢ ¢ukTHBHOM nepemenHoON D,
KOTOpasi IPMHUMAET J(Ba 3HAYEHHUS: | - eCIH [OJI PAbOYEro MyKCKOI; () - €CIIM IOJT JKEHCKHUIA.
2. TIpoBepHTh CTATHCTUYECKYIO 3HAUMMOCTH KO3 PuImenToB. CIenarh BHIBOIbL.
3agaua 2

Ha npennpusaruun ucnons3yrorces ctanku Tpex hupm (A, B, C). Hccnenyercs HaieKHOCTD
crankoB. [Ipy 3TOM y4uTBHIBAETCS BO3pACT CTaHKa (X, MeC.) M BpeMsi Oe3aBapuifHOW pabOTHI 10
nocienHeil nonomku (Y, yac). Beibopka u3 40 cCTaHKOB Jana pe3yibTaThbl, IPEACTABICHHBIE B
TaduIe.



No Bospact |Bpems paboter  |Pupma -
U3MEpeHNsl |[CTaHKa B  |CTaHKa 0e3 MIPOU3BOAUTEI
Meciamax PEMOHTA B YacCax |b
1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A

75 90 C
6 63 176 A
7 25 216 B
8 75 110 C
9 75 45 B
10 52 200 A
11 20 265 B
12 70 148 C
13 62 150 C
14 40 176 B
15 66 123 A
16 20 245 A
17 39 176 C
18 25 260 B
19 48 236 A
20 59 205 A
21 25 240 A
22 69 65 B
23 71 115 A
24 26 200 C
25 45 126 B
26 40 225 A
27 30 210 C
28 69 45 B




29 30 260 A
30 22 220 B
31 33 194 B
32 48 156 C
33 75 100 A
34 21 240 B
35 56 170 A
36 58 116 C
37 50 120 B
38 37 140 A
39 56 88 B
40 67 120 A

1. Omuenute ypaBHEHHE perpeccuu 0e3 ydeTa pa3Indusi CTAHKOB Pa3HBIX (GHPM.

2. OueHMTh YypaBHEHME pPErpecCUH, YUMUTBIBAIOLIEE pa3jiMyde KadyecTBa PpaszHbIX (UpM

(F-xputepuii ®umepa, t-kpurepuit CTbIOJCHTA, CKOPPEKTUPOBAHHBIN KOIPPHUIUCHT

JIETEPMUHAIINHN ).

CpaBHUTE Ka4eCTBO MOCTPOEHHBIX MOJIENIEH.

[TocTpouTh KOPPENALMOHHOE TI0JI€ U HAHECTH Ha HEro IpapuKu QYyHKIUI.

5. Cpnenath BBIBOJBI O HEOOXOIMMOCTH HCIIONB30BaHUS (DUKTUBHBIX MEPEMEHHBIX B 3TOM
ciIydae.

Hw

IMOCTPOEHWE MOJIEJIU HEJIMHEMHOW TAPHOHM PEIT'PECCUHA

Henunelinbie perpeccun IemaTcs Ha JiBa Kjlacca: PErpeccuu, HEJIMHEMHbBIE OTHOCUTEIBHO
BKIIIOUEHHBIX B AaHANU3 OOBSICHSIONIMX T[EPEMEHHBIX, HO IJIMHEHHBIE 10 OIICHHBAEMbBIM
napameTpam, U perpeccuu, HeJTUHEHHbIE M0 OLIEHUBAEMbIM ITapaMeTPaM.

[Tpumeps! perpeccuii, HEMMHEHHBIX MO OOBACHSIOIUM MEPEMEHHBIM, HO JIMHEHHBIX IO
OLICHMBAEMbIM apaMeTPaM:

2 3 .
~ IOJIMHOMBI Pa3HBIX CTENeHe Yx — a+ blx + b2X + b3X T,

b
- PaBHOCTOPOHHSIS THIIEpOOIIa yx=a+ ; tE

IIpumepsl perpeccuii, HETMHEHHBIX 110 OLICHUBAEMBIM TapaMETPaM:

b
—cremenHas Yx —a-X €&

X
- nmokasatenpHas Yx — A b*-& :

. ea+bx )
— KCHOHEHIManbHas Yx — ¢,

Haubosee yacTo npuMeHsIOTCS CIEAYIONINE HEIMHEHHbIE MOJIEIH PETPecCuil:



b
TUIEpOOIIBI — Yx=a+ ; :

2
napaboJIsl — Yy =a+ bX -+ CX X

_ X
MOoKa3aTeIbHOU (DYHKITH yx=4a b ;

b
CTENEeHHON QYHKIIUU — Yx=a-X" y Tp.

JlabGoparopHnasi padora Nel.

Buiuucnenue koa¢ghuyuenmos ypasnenus HeluHenHou pecpeccuu

HOCTpOGHI/IIO HEJINHEHHBIX PErpeCCUOHHBIX MOI[GJ'IGﬁ nNpeaAuIeCTBYCT Ipoueaypa
JIMHCapu3aluu ICpCMCHHbIX.

Jluneapuzayuss — (ot nat. linearis — nuHEHHBINH), OMUH U3 METOIOB HPUOIKEHHOTO
IIPEJICTABICHNUs 3aMKHYTBIX HEJIMHEWHBIX CUCTEM, IIPM KOTOPOM HCCIEIOBAHUE HEIMHEWHOU
CHUCTEMBI 3aMEHSIETCS aHAJIU30M JIMHEHHOM CHCTEMBI, B HEKOTOPOM CMBICIIE SKBHBAJICHTHOU
UCXOOHOH. MeTonbl JMHeapu3alul UMEIOT OIPAaHUYEHHBIN XapakTep, T. €. 3KBUBAJCHTHOCTb
UCXOIHOW HEIWHEHHON cHUCTeMbl M e€ JTUHEWHOTrOo NPHOMMKEHHUS COXPAHSETCS JIHIIb IS
OTrPaHUYEHHBIX NPOCTPAHCTBEHHBIX MM BPEMEHHBIX MaclITaboB CHCTEMBbl, JHOO0 JJs
OIpEENIEHHBIX MPOLECCOB, IPUYEM, €CIIM CUCTEMa MEPEXOAUT C OJHOIO pekuMma pabdoThl Ha
JIpYroH, TO ClIeLyeT U3MEHUTh U €€ JIMHEeapU3UpOBaHHYI0 Mojenb. lIpuMensas nuHeapuzanuio,
MO’KHO BBISICHUTh MHOTHME Kau€CTBEHHBbIE U OCOOEHHO KOJIMYECTBEHHbIE CBOMCTBA HEIUHEIHON
CUCTEMBI.

11 HENMHEHHBIX YpPAaBHEHWM pPErpeccud, NPUBOJUMBIX K JIMHEMHBIM C ITOMOIIBIO
npeoOpazoBanus (X, Y) — (X', ¥’), cucreMa HOpMaJIbHBIX YPABHEHHUI UMEET BU:

na+be:Zy,
aZZXerZ:x2 =Zyx.

B IIpe0o0pa30BaHHBIX EPEMEHHBIX X, Y.

Koaddunment b npu pakropHO# nepeMeHHOM X UMEET CIESIYIONIYI0 HHTEPIPETALIUIO: OH
MOKa3bIBAaET, Ha CKOJBKO M3MEHHMTCS B CPEJHEM BeJIMuYMHA Y NMpH M3MeHeHuu (akropa X Ha 1
€AVHUILY U3MEPEHUS.

b
yx=a+—

T'unepbonuueckas peepeccusi. X -

1
JIuneapusyroiiee nmpeodpa3oBaHue: X = ;’ y =Y,

Torna

na+b2§ =Zy,
1 1 1
\a2;+b2? = Zy;.




y 1
ny» LD ENy
a:lZy—lbzE b= le ZX?
n n 4= x’ nzxz—(zx)z'
a+bx

OKCnoHeHYuanbHas pecpeccus. Yy =€

Jluneapusyrouiee npeodpasopanne: X = X, Y = In y.

1 1 _anIny—Zleny
R OMUED i S ¥
b

Cmenennas gyniyus: Yx = @ X",

Jnseapusyromee mpeo6pasosarme: X = INX; y =Iny.

BRI S SE 10 PR ML b D DL
N N ! > (Inx)% (D Inx)?

Ilepexon k mapameTpy & ypaBHEHMS CTEIIEHHOW 3aBUCHMOCTH IPOU3BOJAT C MOMOIIBIO
HNOTEHIMPOBAHUSA 110 popMyJIe:

Ina
a=e

X
Hokasamenvnas dynxyus: Yx = a-b®,
JInneapusyromee npeobpasopanme: X = X; Y = Iny
Ny x-Iny—>» x» Iny
1 1 2 xIny=3 X3,
Ina== Iny—=Inb> x, Inb=
2R DI

[Tepexon k mapaMeTpaM ypaBHEHHS IOKa3aTeIbHOW 3aBUCUMOCTH (&, D) mpou3BOaAT 110
bopmymnam:

Ina Inb
a=e . b=e"

Jozapupmuueckasn gynxyus: Yx =a=+ binx.

Jluneapusyromee npeodpazopanue: X = Inx;y =vy.

1 1 _nZInx-y—Zlany
a:ﬁZy—ﬁbZ'“X’ b= n> (%)%~ (> Inx)?

3agaua
s ompeneneHUs 3aBUCHUMOCTH MEXIY pPOXAaeMocThlo B Poccum (mepemeHHast Y
u3MepsiemMasi B ThIC. Uejl.) M CPeAHeH 3apaboTHON TuiaTo (rmepemMeHHas X, u3mepsiemas B pyo.)
OBLIIN NMPOBEIEHBI UCCIIEIOBAHUS, PE3YJIbTAaThl KOTOPHIX MpeicTaBieHbl B Tabmuie 1.

Tabmumna 1.
T'onpl PoxxmaemMocTts B Cpennsis 3apaboTHas
TBHIC. Y€ Y miaTa, pyo. B Mec. X

2014 886,9 2290,1




2015 928,6 3078,4
2016 998,1 3947,2
2017 1050,6 5170,4
2018 1074,3 6410,4
2019 1036,9 8023,2

JUi1 XapakTepUCTUKU 3aBHCUMOCTM ) OT X PpaccuuTaTb IapaMeTpbl CIEIYHOIIUX
byHKIMIA:

— PaBHOCTOPOHHEW THIIEPOOITBI;
- CTENICHHOH (PYHKITUH;
- [OKa3aTeNbHON (QYHKIIHH.

Pemenue.
B b
1. VYpaBHeHHe pPaBHOCTOPOHHEH  THIEPOOIIBI yX =a+ ; JTUHEeapU3yeTCs
1

X :;;y =Y torm y, =a+bx

2. Jlng pacueTa UCIOIb3yeM JaHHbIE TaOIUIIbI 2.

T'oawl y X' y . X' (X )2 y2
2014 886,9
2015 928,6
2016 998,1
2017 1050,6
2018 1074,3
2019 1036,9
Htoro
Cpennee
3HAYCHHE
O
0_2

3HaueHUs TapaMeTPOB PErpeccuu @ U b paccunThiBaeM 1o hopMyaam:

b:yxl_y'xl — —
Uf- ca=y-b-x

3. 3anummMTe NOJy4EHHOE YPABHEHHUE PErPECCHH.
4. C nomouib TUHEAPU3YIOLINX MPeoOpa3oBaHUil MOCTPOITEe ypaBHEHHUE PETPECCHH IS
CTETIEHHOU M MOKa3aTeNbHON (QYHKINH.

JlabopaTopnasi paGora Ne2.
Buiuucnenue unoexca xoppenayuu u cpeoHetl OouubKy annpokcumayuu

TecHOTY CBSI3M M3y4yaeMbIX SIBJICHUW B HEJIIMHEHMHBIX PETPECCHUSAX OLIEHUBAET HHAEKC
KOppeasiiiiu, KOTOPBIA BEIYUCIISIETCS 10 (hopmyiie:



Z(y Jx)?

. 0< py <1
Z(yy) Pry =

AlMIPOKCHMAIIUMA - CPEAHEC OTKIOHCHHE PaCUYCTHBIX 3HAQYEHHH OT

Cpennsisi omuoka
(haKTHYEeCKHuX:

Al _IS Y=Y 4000
A_nZA nZ‘ v 100%.

JlomycTUMBIH TIpeiesn 3HaYeHUu A - e Goree § - 10%.
3agaua
1. Paccuntarh WHAEGKC KOPPEISIMH W CPEAHIOI OMMOKY ammpoOKCUMAIMH IS

HeJIMHEHHBIX perpeccuii JlabopaTopHoit Nel.

2. OnpenenuTh MO KAKOMY YpPaBHEHHIO PETPECCHH IMMOJydeHa HauOoJbIlas OLEHKa
TECHOTBI CBSI3H.

3. Cnenath BBIBOJIBI.
JlaGopaTopHasi padora Ne3.

Oyenxa 3navumocmu ypagreHus peepeccuu ¢ nomowviro F-kpumepus @uwepa

Z(?—V)Z ,
= _ m _ pxy n-m-1
Gaxm A2 2
Z(y—y) 1-py m
n-m-1
3agaua

Omnpenenum F-xpurepuit ®dumiepa a8 ypaBHEHHMH NapHOW HEIMHEHHON perpeccHd,
nojy4eHHbIX B JJabopaTopHoit pabote Nel.

Pemenmne.

1. Paccuuraiite Fpuon M CpaBHHTE IONYYEHHOE 3HAYEHHE CO 3HAYEHHUEM, Fius, TpH
3alaHHOM ypoBHe 3HaunmocTH o = 0,05.

2. CenaiiTe BBIBOJIBI O CYIIECTBEHHOCTH CBSI3H.
JlabopaTopnasi paGora Ne4.
Pacuem cpednux xoa¢hgpuyuenmos snacmuunocmu

B sxoHOMMYECKHX HCCIIEOOBaHHUSIX IMAPOKOC MPUMCHCHUC HAXOOUT Takoi IIoKa3aTeclib,
KakKk Cpe,Z[HI/Iﬁ KOZ—)(I)(I)I/ILII/ICHT 9JIaCTUYHOCTH, BBIYUCIISIEMBIN IO (bOpMy.]'ICI

—_— ' X
9= (x)=
Cpenuuit k0>(Q(QUIUEHT 3MACTUYHOCTH O MOKA3BIBAET, HA CKOIBLKO MPOLEHTOB B

CpeIHEM IO COBOKYIHOCTH WM3MEHHUTCS pe3ylbTaT y OT CBOEH cpeaHell BeNWYHHBI IpU
u3MeHeHuu ¢aktopa x Ha 1 % OT CBOETo CpeHEro 3HAUCHUSI.

3agaua



[To rpynme npeanpusTuii, TPOU3BOIAMIMX OJHOPOAHYIO MPOAYKIIMIO, M3BECTHO, Kak
3aBHCUT c€0ECTOMMOCTD €AMHUIIBI IPOAYKIMH Y OT (PAaKTOPOB, MIPUBEICHHBIX B Ta0II. 3.

Tabnuna 3.

[Tpusnak -¢akrop YpaBuenue napHoii perpeccun | CpegHee 3HaueHUE GakTopa
OO0BeM MPOU3BOJCTBA, MJIH ) 58,74 X_l — 264
py6., X1 Yx, :0’62+T
OnroBag meHa 3a 1 T 9)( ~1175. X21,6281 X, = 1503
OHEPrOHOCHUTENS, MITH. PYyO., 2
X2
Honst HpI/I6bIJII/I:) M3BIMaeMON g, =14,87 .1,016% X = 26,3
rocyzapcTBoMm, %, X3 X3

1. Onpenenuth ¢ MOMOUIbIO CpeqHUX KOA((UIMEHTOB 3JaCTUYHOCTU CHIIY BIIUSHUS
KaXkaoro (haktopa Ha pe3ysbTar.

2. PamxupoBaTh (paKTOPHI 11O CHIIE BIHUSHUS.

Pemenmne.

062+ 2514

1. Jlna ypaBHeHMs1 paBHOCTOPOHHEH TUNIEPOOIIBI yx1 = X

— X b X4 —b
3)’)(1 = f (Xl)71:_ . =

_2' — —
X, a+b/x ax +b-

2. Paccumraiite cpemHue KOI(PPUIMEHTHI DJIACTUYHOCTH I CTEICHHOM W
nokazarenbHol ¢yHkuil ([Ipunoxenue 4).

BPEMEHHBIE PA/Ibl

COBOKYIHOCTh YIOPSAZOYEHHBIX BO BpPEMEHHU HAOIIOAEHUN HEKOTOPOro IOKazaTels
Ha3bIBAIOT BPEMEHHBIM PAOOM.

Psn nHaOmioaeHuWi 3a 3HAYCHHUSIMH OIPEACICHHOTO ITOKAa3aTelis, YIOPSIOYCHHBIA B
3aBHCUMOCTH OT BO3PACTAIONIMX WU YOBIBAIOIIMX 3HAYCHHUU JPYroro MOKa3aTes, Ha3bIBaIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OTtaenpHble HAOIIOIEHNS BPEMEHHOT'O PsiJia HAa3bIBAIOTCS YPOSHAMU ITOTO Psija.
JlabGoparopHas padora Nel
Buisignenue anomanvuwix yposHeti pemeHHbIX psoos

YpOBHH BpPEMEHHBIX PSJIOB MOTYT MMETh aHOMallbHbIC 3HA4eHWs. [lOosBICHHE TaKHUX
3HauUEHUI MOKET OBITh BEI3BAHO OIMIMOKaMHu Tpu cOope, 3aIiCH WK Tiepeade HHPOPMAIIH — 3TO
OIMOKN TEXHUYECKOTO IMOPsIIKa, WIIH OIMIMOKH TepBoro pojaa. OqHaKO aHOMAJIbHBIC 3HAYCHUS
MOTYT OTpa)kaTh pealibHbIC MPOLIECCHI, HAIPUMEP CKAYOK J0JUIapa WIH MaJeHHe Kypca IEHHBIX
OyMar u T.JI.; TaKue aHOMAJIbHBIC 3HAYECHHUS OTHOCST K OIIMOKaM BTOPOTO POJIa, OHU HE O IJICIKAT
ycTpaHeHuto. J[71sl BBISABICHHS aHOMAJbHBIX YPOBHEH BPEMEHHBIX PSJIOB MOXHO HCIOJIbH30BATh
Mmemoo Upeuna.

ITycTs MMeeTcss BpEMEHHOU Psif;

Yi = Y1, Y2 Yt Yn, t=1n. Q)



Metoa UpBuHa npeanonaracT HCIOIb30BaHUE CIICTYIONICH (OPMYJIBI:

|yt _yt—1| tZH,

A =

Oy

e Oy =Y —Y
PacuerHble 3HaueHus A,,A3 . CPaBHHUBAIOTCSA C TAaONWYHBIMU 3HAYCHUSMH KPUTEPHS

I/IpBI/IHa ﬂa’ €CJIM KaKoe-I1u00 U3 HUX OKa3bIBAETCs OOJIbIIIE Ta6J'II/ILIH01"O, TO COOTBETCTBYIOLICC

3HA4YCHUC yt YPOBHA psaaa CHUTACTCA aHOMAJIbHBIM. 3HaueHHUs KpUTCpUA I/IpBI/IHa AJI1 YPOBHA

spaunmoctn & = 0,05 MIPUBE/ICHBI B TAOIHUIIC.

n 2 3 10 20 30 50 100

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

[Tocne BbIsABICHHUS aHOMAJBHBIX YPOBHEH HEOOXOOUMO ONPEAEIUTh IMPUYUHBI HX
BO3HUKHOBEHUA. Eciii OHM BBI3BaHBI OMIMOKAMU TEXHUUYECKOIO MOPSJKA, TO OHU YCTPAHSIIOTCS
au00 3aMEHOMl aHOMalbHBIX YPOBHEH COOTBETCTBYIOUIMMH 3HAU€HUSAMHM 110 KPHBOIA,
aNMPOKCUMHUPYIOIIEH BPEMEHHOH psijl, THOO 3aMEHON YpOBHEH cpeaHel apupMeTHdecKoil IByxX
COCEHUX YPOBHEH psa.

OmuOKH, BO3HUKAIONIME W3-32 BO3ACHCTBUSA (PAKTOPOB, HUMEIOIMUX OOBEKTUBHBIN
XapakTep, YCTPaHEHUIO HE MOJIekKaT.

3agaua

Bpemennoii psa 3anan B Tabnu4HOM dopMe.

t 1 2 3 4 5 6 7 8 9 10

y 1,6 19 2,1 24 4,5 2,8 3,1 3,3 3,6 3,8

1. IIpoBepHThH HATMYHE aHOMaTBHBIX 3HaueHuii Toukn t =2, t=5 t=10.

2. YcTpaHUTh aHOMAJIbHBIE YPOBHH, CUUTAs MPUUYMHAMH WX BO3HUKHOBEHHS OIIMOKU
MEPBOrO YPOBHSI.

JlabopaTopnasi paGora Ne2
HpOG@pK(l cunomesvl CYuyecmeo6aHUusl meHOeHuuu

Ecmn  BO BPEMCHHOM  psAAy MPOABIACTCA AIUTCIIbHAA TCHACHIUA H3MCHCHUA
SKOHOMHYECCKOI'0 IOKAa3aTeiisd, TO B 3TOM CIIy4ac€ roBOpAT, YTO UMECT MECTO mpeH()

HO}I TPEHAOM NIOHUMAIOT USMEHCHUEC, ONIPEACTIAIOIICE 06H1€€ HaITpaBJICHUEC PAa3BUTHUA UIIN
OCHOBHYIO TCHACHIIMIO BPEMCHHOI'O pAaa.

Jpyrumu cioBamu, mpero (menoenyus) — 3T0 yCTOHYMBOE, CHCTEMAaTHUECKOE N3MEHEHUE
3HAYCHUU BPEMEHHOTO psijia B TEUECHUE JJOCTATOYHO JIOJTOT0 MEePHO/IA.

[Ipy NMpPOTrHO3UPOBAHUU BPEMEHHBIX PSIOB HEOOXOAMMO BBISICHHTH, CYHIECTBYET JIH
TEHJICHIMS BO BPEMEHHOM DSy WM OHA OTCYTCTBYET.

Hns BpemenHoro psiga (1) paccMOTpU KPUTEPHH «BOCXO0AWUX U HUCXOOAUWUXY CEPHH,
COTJIACHO KOTOPOMY TEHJICHIIHS OTIPEENISICTCS 10 CIACAYIOMEMY aITOPHTMY .

1. ns uccneayemMoro BPEMEHHOTO psifia ONpENENsieTCsl MOCIeA0BaTeNbHOCTh 3HAKOB,
HCXOMS U3 YCIOBUM:




+, €CUZM yt+1 - yt > 0,

" eem Y-y <0 @

[Tpu 3TOM eciin mocyeayIonee Ha0JItoIeHUEe PABHO MPEABIAYIIIEMY, TO YIYUTHIBACTCS TOJIBKO OJTHO
HaOJIFOJEHUE.

2. IMoxcuuteiBaercs uucio cepuit U(N) . ITox cepuei MOHUMAETCA MOCIEIOBATENLHOCTD
NOJPSJ PACIOIO0KEHHBIX IIII0COB U MUHYCOB, IPUYEM OJIMH IUIFOC MIIM MUHYC CUUTACTCS CEPUCH.

3. OnpenensieTcs NPOTKEHHOCTh CAMOM JIJTMHHOW CepUU | max (N)

4. Tlo Tabnwuiie, MpUBEICHHON HIKE, HAXOIUTCS 3HAYCHUE I(n).

Jiuna psga, n n<26 26 <n <153 153<n <170

3nauenue I(n) 5 6 7

5. Ecnm Hapymaercst XoTsi Obl OJHO W3 CIEAYIOLNIMX HEPaBEHCTB, TO THIIOTE3a 00
OTCYTCTBUH TPEHJa OTBEPIaeTCsl ¢ JOBEPUTEIBbHOM BeposiTHOCTHIO 0,95:

1 16n—29
n)>|=-(2n-1)-196- |——— |
v(n)>| =-(2n-1) 30

| (n) <1(n).

KBanparabpie CKOOKM HEpaBEHCTBA O3HAYAIOT IICITYIO YaCTh YHCIIA.
3amaua

JlaHa nuHaMKKa €XEeKBapTaJIbHOTO BBIYCKa MPOAYKUUU (PUPMBI B JIEH. €/1. C MOMOILBIO
KPUTEPHSL «BOCXOO0AUUX U HUCXOOAWUX» CEPUH CHIENATh BBIBOJ O IPUCYTCTBUU WIN OTCYTCTBUU
TpeHja. JloBepuTeabHy0 BEpOSITHOCTh NPUHATH paBHOM 0,95.

t |1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 | 15| 16

y 10 14| 7 |16 |15 |17 |16 | 20 | 17 /7 151161201419 | 21

Pemenmne.

1. lo6aBbTe B TaONHILy JTOTIOTHUTEIBHYIO CTPOKY O 115 3aIHCH TOCIEOBATENBHOCTH
3HAKOB, ISl ONIPEACIICHHsI KOTOPOM ucTonb3yiTe hopmyny (2).

2. IToacunTaiiTe ynuciao cepum U(n) , TPOTSHKEHHOCTh CaMOM JUIMHHOM CEepUur Imax (n) u

oTpeIeTnTe I(n) o TadJmIIE.

3. 3anuumMTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BBIITOJIHEHUE.

4. Chenalite BBIBOJI.

JlabopaTopnasi paGora Ne3
Buiuucnenue ocnosHvix nokasamenei OUHAMUKU

st KOTMYEeCTBEHHOM OLIEHKH TMHAMUKU SKOHOMUYECKHUX MPOLECCOB MPUMEHSIOT TaKue
CTATUCTUYECKUE TIOKA3aTeNn, KaK abcoomuble npupocmsl, memnol pocma u npupocma. OHHA
MOAPA3ACIIAIOTCS Ha YenHvie, 0a3ucHbvle U cpeoHue.




Ecnu cpaBHeHuEe ypOBHEN BPEMEHHOIO Ps1ia OCYLIECTBIISAETCS C OTHUM U TEM K€ YPOBHEM,
HPUHATHIM 3a 0a3y, TO OKA3aTeNH Ha3bIBalOTCA OasucHbimuy. ECn cpaBHEHHE OCYILIECTBIISETCS €
nepeMeHHOoI 0a30i, MprueM Kakblii OCIEeIyIOMU YPOBEHb CPAaBHUBACTCS C MPEABLAYIINM, TO
BBIYMCJICHHBIE [TI0KA3aTEIIM HA3bIBAIOTCA YenHbIMU.

@opMynbl s BBIYMCICHUS I[EMHBIX, 0Aa3UCHBIX U CPEAHHX aOCOIIOTHBIX MPUPOCTOB,
TEMIIOB pOCTa U TEMIIOB IpupocTa naHbl B Tabmume (1). B ¢gopMymnax nmpuHsITH 0003HAYCHUS:

Yt = Y1, Yosooii¥treoos¥Yn — ypoBuu Bpemennoro psga, n — mmna psga, Ys — ypoBeHb
BPEMEHHOT'O PsiJia, IPUHATHIN 3a 0a3y 7Sl CpaBHEHUS.

Oo6o3HaueHnue AOCOJIOTHBIM Temn pocra Temn nmpupocra
NPUPOCT
Ilennoii AY, =Y, —Yiq T - 2 100% K; =T, —100%
Yia
BasucHbrii AYsi =Y — Vs T L'lOO% Kst =Ts; —100%
ot —
Ys
Cpennnii - - — K, =T —100%
Ay, =2 T 1009 ot ’

Ornucanne AWHAMHKH Psijia CPEAHUM IPUPOCTOM COOTBETCTBYET €r0 MPEJICTABICHHUIO B
BUJIC TPSMOM, MPOXOISIICH Yepe3 nBe KpaitHue TOYKH. J[jisi mosydeHus MpOTrHO3HOTO 3HAYCHUS
Ha OJIMH IIar BIIEpel JOCTATOYHO K IMOCJeIHEMY HaOIIOJCHHIO HOOAaBUTh 3HAUYCHHE CPEIHErO
a0COJIFOTHOTO MPUPOCTA:

9n+1 =Ynt+ A; : 3)

rac yn — 3HA4YCHHC ITOKa3aTelass B N TOYKE BPEMCHHOIO psja, yn+l — INPOrHO3HOC 3HAUCHUC

noxasarenst B touke N+1 AY _spauenne CpEIHEro MPUPOCTa BPEMEHHOTO psijia.

[Tony4yenue nporHozHoro 3HaueHus mo ¢opmyne (3) KOPPEKTHO, ecau AMHAMHUKA psija
Onm3ka K JuHeWHoH. Ha Takoll paBHOMEpHBIM XapakTep AMHAMUKH YKa3bIBalOT MPUMEPHO
OJIMHAKOBBIE 1IETTHbIE A0COIOTHBIE TPUPOCTBHI.

Hcnonb3oBaHue cpeAaHero Temmna pocra (CpeJHEero TeMna IpUpOCTa) Ul ONUCAHHUSA
JUHAMHUKU Pa3BUTHUSA psAfa COOTBETCTBYET €ro IPEICTABICHUIO B BUJIC ITOKA3aTEIBHOM WU
SKCIIOHEHIIMAJIbBHOM KPWBOW, IMPOBEACHHOW Yepe3 JBE KpallHME TOYKH, M XapakTEepHO s
IIPOLIECCOB, M3MEHEHUE IUHAMUKH KOTOPBIX IPOMCXOOUT C IIOCTOSHHBIM TEMIIOM pOCTa.
[Tporno3Hoe 3HauU€HUE HA OJMH LIar BIEpe]l ONpeeNseTcs o GpopmyIie:

9n+1 =Yn -F .

HenoctaTkoM NIpPOTHO3MPOBaHUS C HUCIOJIB30BAHUEM CPEOHETO NPUPOCTA M CPEIAHETO
TEMIIa pOCTa SIBJISETCS TO, YTO OHM YUUTHIBAIOT HAYAJIBHBIN U KOHEYHBII YPOBHU PsiJia, UCKIIIOYast
BIIMSIHHE NPOMEKYTOUHBIX YpOBHEH. TeM He MeHee, OHM HCIOJIb3YIOTCS Kak IpOCTEHIIne,
NpUOIMKEHHBIE CITIOCOOBI TPOrHO3UPOBAHUS.

3agauga.

ExexBapranbHas auHamuka (GoHaa 3apabOoTHONM TMaaThl paOOTHUKOB (DUPMBI B JIEH. €I
MpeACTaBICHA B TAOIHUIIE.

Lt 1 [ 2 | 3 [ 4 | 5 |




|y ]8946,00 | 8981,50 | 9024,10 | 9063,15 | 9105,75 |
O6ocHOBaTh NPaBOMEPHOCTh HCIIOJIB30BAaHUE CPETHEro MPHPOCTa JUIsl ONpEAeTICHUs
MPOTHO3HOTO 3HaUYeHUs (PoHa 3apabOTHOI TUIaTH B 6-M KBapTae.

3agaua.

M3MeHeHne eXKeKBapTAIbHON TUHAMUKU (OHIA 3apabOTHON TUIaThl pAOOTHUKOB (HPMBI
MPOUCXOAMIIO TPHUMEPHO C TOCTOSHHBIM TEMIIOM pocTa B TeueHWe S5 kBapraioB. DoHp
3apaboTHOM TUIaThl B 1-KBapTane coctaisut 9523,08 neH. en., a B 5-M kBaprane — 9693,13 neH. exn.

Omnpenenuts nporHo3 (oHxa 3apaboTHON TUIaThl paOOTHUKOB (UPMBI B 6-M KBapTale,
UCIIONIBb3Ysl CPEIHUN TEMII POCTA.

Jladoparopnas Ne4
Cenasicusanue 8pemeHHbIX psioos

[IpenBapuTeNbHBIN aHAIN3 BPEMEHHBIX PSII0B 3KOHOMUUYECKHX IT0KA3aTeNeH 3aKIII0UaeTCst
B BbISIBJICHUM aHOMAJIbHBIX 3HAYCHUH YpOBHEH psiia, KOTOPblE HE COOTBETCTBYIOT PEaJbHBIM
BO3MOXKHOCTSIM paccMaTpUBaeMOil SKOHOMHUYECKON CUCTEMBI, a TaKK€ B ONPEJIEICHUN HAIUYUS
TpeHa.

Haubonee pacnpocTpaHEHHBIM TPUEMOM IS YCTPAHCHUS AHOMAJbHBIX 3HAUCHHM
nokaszaresieil ¥ OTCYTCTBHS TCHJCHIIMM BPEMEHHOTO psia SIBISCTCS CeaAXCUBAHUE 8DEMEHHO20
psoa. [lpu 3TOM NpoU3BOAMTCS 3aMeHA (PAaKTUYECKUX YPOBHEH BPEMEHHOIO PsJia paCUCTHBIMH,
YTO CIOCOOCTBYeT 0oJjiee YETKOMY IMPOSIBICHUIO TEHIAEHIMU psiga. CKoNb3slue CpeaHue
IIO3BOJIAKOT CIJIaJUTh CJ'Iy‘IElﬁHBIC 1 NCPUOJUICCKHUC KOJIeOaHus BPEMCHHOTI'O psaa.

Haubonee pacnpocTpaHeHHOM MpoLeaypol CriaXUBaHUS SBISETCS METON MpOCmou
cronvzawell cpeoneti. CHavasa s BpEMEHHOTO Psijia ONpeIelsieTCss MHTepBall CriiaxuBaHus (Q).
Ecin HeoOXonuMMo CriaauTh MeNKHE KoJebaHMs, TO HMHTEpBal CriakuBaHUs OepyT IO
BO3MOXKHOCTH OOJIBIIIMM, €CIM HY)KHO COXPaHUTh Oojiee MeJNKHe KOJIeOaHus, TO HHTEpBaj
CriIa)XKMBaHUs yMEHbIatoT. J[J1s1 mepBbIX (J) ypOBHEH BPEMEHHOTO psifia BHIYUCIISETCS UX CPEIHEE
apupMeTHuecKoe 3HaueHHe. DTO OyAeT CrVIaXKeHHOE 3HAUYE€HUE YPOBHS psAa, HAXOISLIErocs B
MHTEpBaJe CIUIAKUBaHUA. 3aT€M MHTEPBAJ CTJIaXKUBaHUS CIBUTAETCS HA OJUH YPOBEHb BIPABO,
MIOBTOPSIETCSI BBIUMCIIEHUE cpelHell apudmerndeckoil u T.1. B pesynbrare Takoi mpouemaypbl
MOJIyYUM Pl CTJIaKEHHBIX 3HAUYEHUM, NMPU 3TOM B 3aBHCUMOCTH OT (J) MepBble U MOCJIEIHUE
YPOBHU TEPSIOTCA.

JuHy mHTepBana criakuBaHus (J) yaoOHO OpaTb B BHJE HEYETHOTO YHUCIA, B 3TOM
Cllydyae pacyeTHOE 3Hau€HHUe CKOJIb3ALIeH cpeaHeil OyneT MpUXOAUThCA Ha CPeAHHMM MHTepBaj

psiza.
Hanpumep, 11t mHTEpBana § = 3 CrIaKEHHBIE YPOBHH PACCUHMTHIBAIOTCS MO (hopMyJIe:
Ve =(Yea + Yy +Yea) /3.

UYroObl HE MOTEpATh MEPBbIM W MOCIEIHUNH YPOBHHM Psiia, UX MOKHO BBIYHUCIUTH IO
dbopmynam napaboTMIeCKOTO HHTEPIIOTUPOBAHHMS:

V1 = (By; +2y, —y3)/6,
Y = (=Yn_2 +2Yn1 +5Y,)/6.

Meto mpoCTOii CKOJIB3AIIENH CPEAHEN JAET XOPOIINE PEe3YIbTaThl B IMHAMUYECKUX PALIax
C IMHEWHOW TEeHAECHIUEN pa3BUTHSI.



Jns psAngoB ¢ HETMHEWHOW TEHACHUMEH pa3BUTUS HEOOXOAMMO MPUMEHSTh METOJ
836CUICHHOU CKOb3sAWel cpedHell. DTOT METOJ| OTIMYAeTCS OT METO/a MPOCTOW CKONB3SIISH
CpelHe TeM, YTO YPOBHH, BXOJSIINE B MHTEPBAI CIJIAXKMBAHHS, CYMMHUPYIOTCS C Pa3HbIMU
Becamu. J1Jisi MOJIMHOMOB 2-TO U 3-TO MOPSAKOB MO S-4JIEHHOW B3BEIICHHOMN CKOIB3SIIEH CpeaHE
[EHTPAIbHOE 3HAYCHHE OIpeIeIsaeTCs 1Mo hopmyIie:

Yo =1/35-(=3Y;p +12Y; 4 +17Y; +12Y1,1 —3Y1i0)-

BecoBbie k03(h(pUIMEHTHI MpU CriaXUBaHUKM MO MOJWHOMAaM 2-TO0 U 3-r0 MOPSAKOB B
3aBHCUMOCTH OT JJIMHBI HHTEpPBaja CTIIaKUBAaHUS MIPEJICTABICHBI B TAOJIHIIC.

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

BrlpaBHUBaHME  BpPEMEHHBIX  PAJOB  MOXET  OBITh  MPOU3BEACHO  METOJIOM
9KCNOHeHYyuanbHo2o cenadcusanus. CyTb MeETOJa 3aKJII0YaeTcss B TOM, 4TO B IPOLEAype
HAaXO0JICHUs CIVIAKEHHOI'O YPOBHS UCIIONb3YIOTCS 3HAYEHUS TOJIBKO IIPEALIECTBYIOUX YPOBHEN
PAIOB, B3ATbIE C OINpPEAEIECHHBIM BECOM, NPUYEM BEC HAOJIIOJEHUS YMEHbBILAETCS IO Mepe
yAAJIEHHUs €70 OT MOMEHTA BPEMEHH, Il KOTOPOIO OIIPENEIAETCs CIUIAKEHHOE 3HAYCHUE YPOBHSA

psaga. Ecau mis ucxognoro BpemenHoro psaaa Yt = Y1) Y2+ Yt---02¥n coorsercTByromue

CIJIaKCHHBIC 3HA4YCHMHA ypOBHCfI 0003HAYUTh St , rac t:]-,n , TO JSKCIIOHCHIHMAJIbHOC
CTJIQ)KUBAHUC TPOU3BOJUTCA 110 PEKYPPCHTHOMY COOTHOLICHUIO!

St=a-Y+{1-a) Sy,

/1€ 0. — [apameTp criakuBaHus, mpuyem 0 1, BennuuHa (1- o) Ha3pIBaeTCs KO3 PUIIEHTOM
JTUCKOHTHPOBAHUS.

Hcnonp3yst peKyppeHTHOE COOTHOLIEHHE Ul BCEX YPOBHEH psifja, HAUMHAS C IIEPBOIO U
KOHYasi MOMEHTOM YpOBHS {, MOXHO NOJy4YUTh, YTO OHKCIHOHEHLHUAIbHAs CpelnHssd, T.€.
CIIIaXKCHHOE JAHHBIM METOJOM 3HAUY€HUE YpPOBHS Dsifia, SIBISETCS B3BELIEHHOW CpelHEW BCex
IIPEIUIECTBYIOLINX YPOBHEH:

Si=a) (1-a) y i +@1-a)'S,.

O6I)I‘-IHO JJTA BpeMeHHI)IX prI[OB B OKOHOMHMUYCCKUX BCINYHNHAX BCJ'II/I‘-II/IHy napaMeTpa
CriIaKMBaHMs BbIOUparoT B uHTEpBasie ot 0,1 mo 0,3.

HavanbHelii mapamerp So IIPUHUMAIOT PaBHBIM 3HAYEHUIO IIEPBOTO YPOBHS psAlla WIH
paBHBIM cpeliHel apuMeTHYecKo HECKOIbKUX MEPBBIX WIEHOB psa, HallpuMep:

g _VitYatYs
0= 3 :

3amaua
[To maHHBIM TUHAMUKH yposkaiiHOCTH 3a 10 5ieT, mpuBeeHHBIM B TaOIHUIIE, PACCUNTATD:

- 3-, 5-1leTHUE CKOMNB3SIINE CPETHUE MPOCTHIE;
- 5-neTHHE CKONB3AIINE CPEAHNE B3BEIICHHBIC,
— CPaBHUTH PE3yJIbTATHl 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

- ocTpoiite rpaduku psiia TMHAMHUKH U TPEHI0B IMHEHHOU (uibTpanuu.




3agaua

B Tabnuue mnpuBeneHbl JaHHBbIE YHUCICHHOCTH MpenojaBareieil BBICIIMX Y4eOHBIX
3aBefeHud P® (Tbic. 4yenmoBek) mo roaam. [IpomsBecTH criakuBaHHWE BPEMEHHOTO psia ¢
HCII0JIb30BAaHNEM SKCIIOHEHIIMAJIBHOM CPEIHEW, IPUHSB MTapaMeTp CrUIaKUBaHUS a=0,1u
a = 0,3. Tlo pe3ynbraram pacyeToB ONPEACIIUTh, KAKON U3 CIVIAKEHHBIX BPEMEHHBIX PSIZIOB HOCUT
OoJiee TIIaIKUiIl XapakTep.

Too | 1992 1993 1994 1995 1996 1997 1998 1999
ye | 2335 | 2399 | 2398 | 2619 | 2618 | 268,7 | 260,7 | 298,6

JlaGoparopHasi Ne§
Boibop naunyuwezo euoa mpenoa ¢ nomowwio Excel

Jns onpeneneHus nmapaMeTpoB JMHEWHOTO TPEHJA [0 METOAY HAaMMEHBIIMX KBaJIpaTOB
ucrnonp3yercst cratucruueckas byukuus JIHMHEWH, nns onpeneneHus 3KCIOHEHIUATbHOTO

tpenna JITPOIIPHE/I. B xauecTBe He3aBUCHMOI TIepeMEHHOM BEICTymaeT Bpema L =1,N

B Excel nunust Tpenaa MoxeT ObITh 100aBlicHa B AUArpaMMy ¢ 00JIaCTIMHU THCTOIPAMMBI
wiu B rpaduk. [ aToro Heo6xoaumo:

- BBIJICIATH 00J1aCTh JUarpamMMbl; B TIIABHOM MEHIO BEIOpaTh /Juaspamma—»/Job6asume 1unuo
mpeHoa,

— B TOSIBUBIIEMCS JMAJIOTOBOM OKHE JIuHusi mperoa BHIOpATh BUJ JMHUW TPEHJA U 33]aTh
COOTBETCTBYIOIIME TapaMmeTpbl. JlJIs IMOJIMHOMHAIBHOTO TpPEHJa HEOOXOAMMO 331aTh
CTEIICHb aNMPOKCUMHUPYIOIIETO MTOJIMHOMA.

B xauecTBe q0MOTHUTETFHON HHPOPMAIIHH Ha JUarpaMMe MOKHO OTOOPa3HTh ypaBHEHUE
perpeccu M 3HA4YE€HHUE CPEIHEKBAIPATHUUECKOTO OTKIOHEHHS, YCTAaHOBHB COOTBETCTBYIOIIUE
dnaxxku Ha 3aknanke [lapamempsr TMANOTOBOTO OKHA JIuHus mpernoa.

3amaua

JluHaMuka Bblmycka NpoaAyKiuu OUHISHINM XapaKTepu3yeTcs NaHHBIMH (MIJIH. JIOJUL.),
IpeCTaBICHHbIMU B TaOIHLIE.

I'opn Beinyck npoaykuuu I'on Beinyck npoaykuuu
1961 1054 1979 11172
1962 1104 1980 14150
1963 1149 1981 14004
1964 1291 1982 13088
1965 1427 1983 12518
1966 1505 1984 13471
1967 1513 1985 13617
1968 1635 1986 16356
1969 1987 1987 20037
1970 2306 1988 21748
1971 2367 1989 23298
1972 2913 1990 26570
1973 3837 1991 23080
1974 5490 1992 23981
1975 5502 1993 23446
1976 6342 1994 29658
1977 7665 1995 39573
1978 8570 1996 38435

1. TIpoBectu pacuer mapamMeTpOB JIMHEHHOTO ¥ SKCIOHEHIINATHLHOTO TPEH/IOB.
2. Tloctpouts rpaduku psaa JUHAMUKA U TPEHJIOB.



3. BriOparps Hawmyymnii BHJA TpeHAa Ha OCHOBAaHMM TpaUUecKoro M300pakeHUs U
3Ha4YCeHHS KOAPUIIMEHTA JeTEPMUHAIUH.



7 OueHo4HbIEe CpeacTrsa AJid NpoBEACHUSA l'lpOMC)KyTO‘lHOﬁ aTTeCTalum

a) IlimanupyemMsble pe3yabTaThl 00yYeHHS M OLIEHOYHBIE CPeICTBA UIsl MIPOBEAeHUS MMPOMEeKYTOYHOM

aTTecTanuu:
Nuauxkarop
Kox
JOCTHKEHHS OueHo4YHbIE CpeCTBA
MHAMKATOpPA
KOMIIeTeHIINH

OIIK-2: Crioco6eH NnpuMeHSATH NPOJABUHYThbIe HHCTPYMEHTAJIbHbIE MeTOABI IKOHOMHUYECKOT0

aHAJIM3a B MPUKJIAAHBIX H (WK) PyHIaAMEHTANBHBIX HCCIET0BAHUIX;;

OIIK-2.1

PabotaeT ¢
HaIMOHAIBHBIMU U
Me)KIIyHapO}IHBIMI/I
0a3aMM JJaHHBIX C ENBI0
MMOMCKA He0OX0IUMOI
uHpopmMaIuu 00
9KOHOMHYECKHUX SIBIIEHUAX
U Tpolieccax

Ilepeyenn TeopeTHYECKNX BOMPOCOB K 3a4eTy:

1. Ha kxakom caiiTe MO)KHO HAUTH HH(POPMALIHIO IS
MOJICTTMPOBAHUS LIEHBI (PMHAHCOBBIX AKTUBOB

2. Kakwue TpeOoBaHHS MPEIBABIAIOTCS K (hakTOpam,
BKJIIOYa€MbIM B YPaBHEHHE pErpeccuu’?

3. Uro Takoe BEIOOPOYHOE HICCIIETOBAHHUE

4. Yro moHUMaeTCs O JINHEHHON MHOKECTBEHHON
perpeccueit?

5. UeM oTimuaroTCs CTaHAAPTH30BaHHBIE KOI(D(DUITMEHTHI
perpeccunt oT K03(h(OUIIMEHTOB B €CTECTBEHHOM BHIE?

6. Yro mokaspIiBaeT OTPHIATEILHOE 3HAYCHHE
KO3 (HUITUCHTA JIACTUYHOCTH?

7. UeM oTIHMYAIOTCS YaCTHBIN 1 00l kputepun Oumepa?

8. Uro moHMMaeTcs NOA KOJUIMHEApHOCTHIO U
MYJIbTHKOJIJTMHEAPHOCTBIO (PaKTOpoB?

/8 Kaxk npoBepsieTcsi HaTMuie KOJUTMHEApHOCTH U
MYJIBTUKOJITTHHEAPHOCTH ?

l'[paKanecmle 3adaHusdA

ITo nanHbIM caiita gKS.ru  0ToOpaTh NPU3HAKH.
XapaKTEPU3YIOIINE COLUAIBHO -3KOHOMUYECKOE TIOJIOKEHHE
pernoHoB P® Ilo ncxonHbIM JaHHBIM IOCTPOUTH ITOJIE
Koppesssuny  [1oaMroH 4acToT M rUCTOrpaMMy HaluTe
koadduumenrta koppensiuun . OUEHUTs  pacrpeiesieHHe
..Crienarp pacueT OCHOBHBIX YHCIIOBBIE XapaKTEPUCTUKH 1O
pe3yibTaTaM BRIOOPKH: BEIOOPOUHOE CpeaHee, TUCTICPCHSI,
CpeHee KBa[paTHUECKOE OTKIOHEHHE

OIIK-2.2:

OIIK-2.2: Ob6pabatbiBaet

l'[epetlem) TEOPETUYECCKHUX BOIIPOCOB K 3a4€TYy:




Kox

HHIUKaATOpa

Nupukarop
AOCTHKEHUS

KOMIICTCHIIMH

OueHovHbIE CpeAcTBA

uHpOpMaLUIo 00
KOHOMUYECKHX SBICHUSIX
U Tpolieccax, OnpeenseT
CBSI3U M 3aBUCIMOCTH
MEXY dJIeMEHTaMU
UHQOPMAIH,
bopmynupyet
000CHOBaHHBIN BBIBOJ]

1 Tlepeuucnure Bce BUIBI MOJIEICH, HETUHEHHBIX
OTHOCHUTEJIHHO: a) BKIIFOUYAEMbIX ITEPEMEHHBIX; 0)
OIIEHUBAEMBIX MAPAMETPOB.

2 Kak mpoBoautcs noa0bop IMHeapu3yomero
npeoOpa3oBaHus AJ1sl BHyTPEHHE HETMHEHHBIX MOJemneit?

3 HazoBuTe mokasarenu KOppensmnnu, HCIIOIb3yeMbIe
MIPU HEIMHEWHBIX COOTHOIICHUSIX PACCMaTPUBACMBIX
MIPU3HAKOB.

4 Kaxwue 3ajaun pemaroTcst pu NOCTPOSHUH ypaBHEHUS
perpeccun?

5 . Kaxoii Bug nmeer cucreMa HOpMajabHBIX
yYpaBHEHHH METO/1a HANMEHBIIINX KBAaJPaTOB B CIIydae
JTUHEHHOM perpeccuu?

6. ITo xakoit popmyIe BEIUMCIIETCS HHACKC
MHOXECTBEHHOM Koppensiun?

7. Kak BEIYHUCIISAIOTCS HHAEKC MHOXKECTBEHHON
JIETEPMHUHAITIHN ¥ CKOPPEKTUPOBAHHBIN MHIECKC
MHO>XECTBEHHOU JeTepMUHALIH?

8. Kak mpoBepsieTcss 3HaUMMOCTh YPaBHEHUS PErPecCuu
Y OTJENBHBIX KO3 PUIIMEHTOB

IIpakTHYeckue 3a1aHuA

ITo manusiM caiita gkS.ru  oTobpaTh MpHU3HAKH.
XapaKTEepU3YIOIUE COUATBHO =3KOHOMHYECKOE MOJIOKEHUE
peruonoB P®. ITpoepuTs uX Ha HOPMAIBHOCTB. . Halitu
YpaBHEHUE PErpeccrn y = a + bx METO0M HaMMEHBIIIIX
kBagpatos. . [loctpouts rpaduk: UCXOJHBIE TOUKH U
ypaBHEHME perpeccud. JlaTh MHTEpIIPETALIUIO

KO3 PHULNEHTOB ypaBHEHUSI.

OIIK-2.3:

Bitageer coBpeMeHHbIMU
METOaMHU
3KOHOMHYECKOT0 aHAJIN3a,
CTaTUCTHUKU U
SKOHOMETPHKH JUIS
PELICHUS TEOPETUUECKUX

l'[epeqem) BOIIPOCOB JJIH MOATOTOBKHU K 3a4€Ty

1. Kakue TpeboBaHus NPeABSIBIAIOTCS K hakTOpam,
BKJIFOYa€MBIM B YpaBHEHHUE PErpeccun’?

2. UYro Takoe BEIOOPOYHOE HCCIIETOBAHNE




Kox

HHIUKaATOpa

Nupukarop
AOCTHKEHUS

KOMIICTCHIIMH

OueHovHbIE CpeAcTBA

U MMPUKIIAIHBIX 3a1a4

3. UYro moHMMaeTcs MO JIMHEHHON MHOKECTBEHHOM
perpeccueit?

4. Yem 0oTIMYAIOTCS CTAHIAPTU30BAHHBIC KO3 PUIIMESHTHI
perpeccun OT K03(pPHUITMEHTOB B €CTECTBEHHOM BHIE?

5. Uro mokasbIBaeT OTPUIATEILHOC 3HAUCHUC
ko3 puImeHTa 3IaCTUIHOCTH ?

6. YeM OTIMYAIOTCS YAaCTHBIN ¥ 001U KpuTepuu Dumiepa?

7. Uro moHMMaeTcs NOA KOJUTMHEAPHOCTHIO H
MYJIbTHUKOJIJTMHEAPHOCTBIO (PaKTOpOB?

Kak nposepsieTcst Hanmu4re KOJJITMHEAPHOCTH U
MYJIbTHKOJJIMHEAPHOCTHU ?

IIpakTHyeckue 3a1aHuA

[To 20 mpenmpusTUsAM peruoHa OInpeeNuTh 3aBUCUMOCTh
BBIPa0OTKH MPOAYKIIMK Ha OJHOTO paOOTHUKA ) (THIC.py0.) OT

BBOJIA B JICHCTBHE HOBBIX OCHOBHBIX DOHIOB <1 (% OT
CTOMMOCTH (DOH/IOB Ha KOHEII T'0/1a) ¥ OT YAEIbHOTO Beca
paboYKX BBICOKOM KBAIM(UKAIIUU B O0IIEH YNCICHHOCTH

pabounx X2 (%).

TecThl

1 DHIOTEHHBIMHU TTEPEMEHHBIMH Ha3bIBAIOTCsl BriOepute oiuH
OTBET:

1 He3aBUCHUMBIE NIEPEMCHHBIC
2 3aBHCHUMBIC NEPEMCHHBIC

3 MaTeMaTH4YCCKue OXKHJaHUA JIMHCHHBIC K03(1)(1)I/ILII/I€HTI)I

2 OmHUM U3 THAUKATOPOB ONPEACIICHAS HATUIHS
MYJIbTUKOJTMHEAPHOCTU MEXKAY MPU3HAKAMHU SIBIISIETCS
MIPEBBIIICHHE TAPHBIM KOA(PHUITUSHTOM KOPPEISIHH
BEJIMYMHBI

Bribepute ogmH oTBET

1. 08




Kox

HHIUKaATOpa

Nupukarop
AOCTHKEHUS

KOMIICTCHIIMH

OueHovHbIE CpeAcTBA

3 Ecnu mpeanochUlKu METo/la HAMMEHBIINX KBaJApaTOB
HapyIeHsl, To Bribepute oIuH OTBET:

1 mosryueHHOE ypaBHEHHE CTATUCTUYECKH HE3HAYMMO

2 OIEHKHY MapaMeTPOB MOTYT HE 00JIaJaTh CBOHCTBAMH
3¢ (HEKTUBHOCTH, COCTOSTEIBHOCTH, HECMEIIICHHOCTH

KO3 (PUITUCHT PErPEeCCUU SIBJISCTCS HECYIIECTBEHHBIM

3 k03 pULIHEHT KOPPETALUH SBISIETCS HECYLIIECTBEHHBIM

4 DKxoHOMUYECKHE NTEPEMEHHBIE MOTYT BBICTYNATh B OJTHUX
Mozensax Beibepure onuH OTBeT:

1. Kak 3HJOTeHHBIE, a B IPYTUX — KaK IK30T€HHbIE
MIEpEMEHHBIE

2. Kak 3HJIOTeHHbIE, a B JIPYTUX — KaK (DUKTUBHEIE
nepeMeHHbIe

3. KaK K30TCHHBIE, @ B JIPYTUX — KaK (PUKTHBHbBIE
MIEpEMEHHBIE

4. TONBKO Kak OHAOTCHHBIC TICPCMCHHBIC

OIIK-5: Cnoco6eH ncnoib30BaTh cOBpeMeHHble MH(pOPManMOHHbIe TEXHOJOTHU U MPOrpaMMHbIe

cpeacTBa NMpHU peunieHU NpodecCUOHAIBHBIX 3a/1a4.

OIIK-5.1:

OIIK-5.1: Bribupaer
COOTBETCTBYIOIINE
COJep KaHUIO
podeCCHOHATTEHBIX
3a/1a4 UHCTPYMEHTapHUil
00paboTKy 1 aHANTH3a
JIAHHBIX, COBPEMEHHbIE
WH(POPMAITMOHHBIC
TEXHOJIOTHH U
pOrpaMMHOE
o0ecrieyeHue

Ilepedyenn TeopeTHYECKHX BONPOCOB K 3a4Y€Ty

1. Urto 03HaYaeT MOHATHE «KAYECTBCHHAS
MOJIENTb PETPECCUu?

2. B xakom ciy4yae BEpHO COOTHOIIEHUE 7

3. Yto 03HayaeT BHICKA3bIBAHUE «TECHAs JTUHEIHAS
CBSI3b»?

4, Yro nokasbiBaeT K03()PUIHEHT JeTePMHUHALINN

paBHsIi 0,757
5. Yro Takoe ommOKa armpoKCUMAIn?

6. IIpuBeauTe mpuMep HETUHEHHON pErpeccuu 1o




Kox

HHIUKaATOpa

Nupukarop
AOCTHKEHUS

KOMIICTCHIIMH

OueHovHbIE CpeAcTBA

BKJIFOUAEMBIM B HEe OOBSCHSIOIIMM MIEPEMESHHBIM, HO
JIMHEMHOM 0 OLIEHUBAaEMbIM MTapaMeTpaM.

7. UYTo 3HaUMT BHYTPEHHE JIMHEIHASI MOAETH?

8. OHI/IHII/ITC, YTO O3HAYACT BBICKA3bIBAHHC ((q)YHKHI/IH,
HanuJ1y4liuMm O6p330M OIMUChIBaKOIIas 3aBUCUMOCTL Y OT xX»?

Keiic-3apanus, cocTosiniyue U3 ONUCAHUS CUTYaAlHU H
BOIIPOCOB K Heil

1. Onpenenure BUA QYHKINH, HAWTYYITIM 00pa3oM
OTMCBHIBAIONIEH 3aBHCUMOCTD PACX0I0B Ha TIOKYIKY
MIPOIOBOJIBCTBEHHBIX TOBAPOB B 00IIuX pacxonax (%) -y ot
CpeIHETHEBHOM 3apa00THOM IUIATHI OJTHOTO PabOTArOIIEr0
(py0) — X 110 TaHHBIM CEMH TEPPUTOPHUI Y PaTbCKOTO PETHOHA
3a 199X .

2. s XapaKTepUCTHKH 3aBUCUMOCTH Y OT X
paccunTanTe mapameTpsl CIeayoNHX QyHKINNA:

. JIMHEHHOM;

. CTEIIEHHOM

. IMOKa3aTeIbHOM;

. PaBHOCTOPOHHEW THITEPOOITHI.

OneHuTe KaXIyI0 MOJIENb Yepe3 CPEAHION OLIHOKY
annpokcumaru A u F-xkputepuit ®umepa.

Hcnoas3yiiTe nporpammy Statistika

OIIK-3.2

OIIK-5.2: Ucnonw3yeT
JUTSL PEIIICHUS
podeCCHOHATEHBIX
3aJ1a4 COBPEMEHHEIE
HHPOPMAITHOHHBIC
TEXHOJIOTUU U
MPOTpaMMHBIE CPEIICTRA,
NpeIBAPUTEIHHO OIICHUB
BO3MOXKHOCTb U
eJIeCO00pa3HOCTh UX
HCIIOJIb30BaHHMS

l'[epeqem) BOIIPOCOB JJIH MOATOTOBKHU K 3a4€Ty

1. Yto Takoe perpecCHOHHBIN aHaIn3?
2. Uro noHumaeTcs noj napHoi perpeccueit?
3. Onummute cyTh TpanunuonHoro MHK miis nmuHeiHOM

MIapHOMN PErpeccum.

4, Yro Takoe «OICHKa napaMeTpa»? Yem oTIMYarOTCSA
«UMCTHUHHBIC» 3HAYCHUA TapaMETPOB PEIrPeCCUU OT UX OI_ICHOK?

5. Uto Takoe OCTaTKU B PErPECCHOHHOM aHaIIN3e?
6. Onumwmre nporeaypy NpOBEPKH TUIOTE3HI.
1. Uto Takoe ypoBEHB J0BEepUs?

8. Yro Takoe nHTEpBANBHEIN poruo3? Ilouemy




Kox

HHIUKaATOpa

Nupukarop
AOCTHKEHUS

KOMIICTCHIIMH

OueHovHbIE CpeAcTBA

BO3HUKAET HEOOXOAUMOCTh TIOCTPOSHUS TOUCUHBIX
MIPOTHO30B?

9. Kaxkoit Bug nmeeT cucteMa HOpMadbHBIX YPAaBHEHUM
METOJa HAMMEHBIINX KBAIPAaTOB B Clydae JUHEHHON
perpeccun?

10. [To xakoit hopmyIre BEIUMCIACTCS JIMHEHHBIN
KO3 PHULIMEHT TapHOH Koppesun?

11. Kak BeIYHCIAETCS U YTO MTOKA3bIBACT MHAECKC
JIeTepMUHAITIH ?

12. Kaxk BeIYHCIISIETCA M UTO IIOKA3hIBAET MHIEKC
JeTepMUHAITIH ?

13. Kax npoBepsieTcst 3HaUMMOCTb ypaBHEHUS pErPECCUU
Y OTJENbHBIX K03 ummenToB?

14. Kak ctpoutcs noBepuTenbHbIN HHTEpBa MPOTHO3a B
clyyae JIMHEWHOH perpeccun?

15. Kak BBIYMCIISIOTCS M YTO MOKA3bIBAIOT KOAPDUITUCHT
ANACTUYHOCTH D U CPeTHUIA KOAPPHUITUESHT DIIACTHIHOCTH

Keiic-3apanus, cocTosinyue U3 ONUCAHUS CUTYAUHHU H
BOIIpocoB K Held

Onpenenuts GaxTopsl, GOPMHUPOBABIINE IIEHY KBAPTHP B
cTposimuxcs gomax B Cankt-IlerepOypre B 1996 1. 110 1aHHBIM
0 pBIHKE cTposierocs xuibs B Cankr-IletepOypre (1o
COCTOSTHHIO Ha Aekadps 1996 1.)

CrenepupyiiTe QUKTHBHYIO IEpEMEHHYIO Z, OTPAXKAIOIIYIO
MECTOIIOJIOKEHNE KBAPTUPHI U TIO3BOJISIFOIIYIO Pa3/IeuTh
BCIO COBOKYITHOCTh KBapTHpP Ha JIB€ IPYIIILI: KBApTUPLI Ha
cesepe ropoaa (IIpumopckuii paiion, llyBanoBo-O3epku,
I'paxxmanka) u Ha rore ropona (FOro-3anan, KpacHocenbckuit
pation).IlocTpoliTe ypaBHEHHE PETPECCHH, XapaKTePU3YIOIIee
3aBHCUMOCTD LIEHBI OT BCeX (PaKTOPOB, B IMHEHHON 1
CTCTICHHOH (opme.

CymiecTByeT Jiu pa3HHLIA B LIEHAX KBApTHP, PACIIOIOKEHHBIX B
ceBepHOil u tokHOU yacTsax Cankt-IleTepOypra? SBnsercs mu
Hayin4ue OanKoHa U JIOJHKUM MPEUMYIIIECTBOM KBapTHUPHI HA
peiake? Kak Bbl 00BbsicHUTE 9TOT (pakT?




b) Tlopsaoxk mpoBeneHUs TPOMEKYTOUHOW AaTTECTAl[MH, IOKA3aTeld W KPUTEPUH OIICHUBAHUS:
[IpomexyTouHast aTTecTanus 1Mo TUCIUTUINHE « DKOHOMETPUKay BKITFOYAET TEOPETUICCKUE BOTIPOCHL,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS O0YYAIOLIMMUCS 3HAHUH, U MPAKTUIECKUE 3a1aHHs,
BBISIBIISIFOIINE CTETNICHb C(POPMUPOBAHHOCTH YMEHU U BIIAJICHUIA, IPOBOAUTCS B pOopMe 3aueTa. 3a4eT 1o
JAaHHOW JAMCUMIUIMHE TPOBOIMTCS B YCTHOM ¢opMme Mo Owuieram, KaXIbld W3 KOTOPBIX
BKJIIOYAET OJIMH TEOPETUYECKUI BONPOC U OIHO MpaKkTHUecKoe 3axanue. [lokasarenu u kpurepun
OIICHUBAHUS 3a4eTa:—Ha OICHKY «3a4TCHO»—O00YUYAIONINNCSI JEMOHCTPHPYET BBICOKUI ypOBEHBb
c(hOpMHPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHUCTEMAaTHYecKoe M TIyOOKOe 3HaHHE
y4e0HOrO0 MaTepuana, CBOOOIHO BBINIONHSET MPAKTHYECKHWE 33JaHus, CBOOOTHO OIEpUPYET
3HAHUSIMHU, YMEHUSIMH, IPUMEHSET X B CUTYalUsIX MOBBIILICHHOHN CI0KHOCTH;—Ha OILIEHKY
«HE3aYTEHO»—O00YYaIOIINICs JIEMOHCTpUpYeT 3HaHus He Oonee 20% TeopeTHUeCKOro Marepuania,
JIOITyCKAeT CYIIECTBEHHbIC OINUOKH, HE MOXKET II0Ka3aTh HHTEIUICKTYaIbHBIC HABBIKH PEIICHHUS
MPOCTHIX 3a/1a4.



