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PaBouas nporpamma paccMoTpeHa i 0100peHa Ha 3acelaHHH yiq) PBI DKOHOMHKH
07.02.2022, mporokon Ne 6 A

A.I'. Bacubepa

3as. kadenpoit
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JIucT aktyanusanuu padoyeil nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4eOHOM TOJTy Ha 3acefaHuu Kageapbl DKOHOMHKH

[IpoTrokom oT 20 . Ne
3aB. kadenpoii A.T'. BacunbeBa

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa i peanusauuu B 2024 - 2025
y4eOHOM TOJTy Ha 3acefaHuu Kageapbl DKOHOMHKH

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.T". BacunbeBa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0peHa s peanuzaruu B 2025 - 2026
yueOHOM roJly Ha 3aceJaHuH Kadeapbl DKOHOMHKH

IIporokomor 20 1. Ne

3aB. kadenpoit A.T'. Bacuibesa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2026 - 2027
yueOHOM rojly Ha 3aceJaHuH Kadeapbl DKOHOMHKH

IIporokomor 20 1. Ne

3aB. xadenpoit A.T'. Bacunnena




1 Lean ocBOeHUS M CHUNJIMHBI (MOTYJIS)

oOydeHHe CTYJICHTOB OCHOBHBIM MAaTEMaTHYECKUM IOHSATHUSM U METOJaM B 00JacTh
SKOHOMETPUYECKOTO MOJCITUPOBAHUS, TNPUMECHUTEIBHO K PEIICHWIO 3aj]ad  aHalu3a,
MPOTHO3UPOBAHUS U YIPABICHHUS KOHOMHKON Ha Makpo - U MUKpPO - ypoBHsX. B mpouecce
W3Yy4eHUs 3TOW NUCUMIUIMHBI Yy CTYIEHTOB JOKHBI OBITH COPMHUPOBAHBI TEOPETUUECKHE W
MPaKTUYECKHE HABbIKU PEIICHUSI SKOHOMETPUUECKHUX 3a/1a4 U aHAJIN3a MOJyYE€HHBIX PE3YJIbTAaTOB.

2 MecTo IMCIUILIMHBI (MOYJIS1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucrunamHa OKOHOMETPUKA BXOJUT B 00s3aTENbHYI0 4YacTh Y4YeOHOro TUTaHA
00pa3oBaTeNbHON MPOrPaMMBI.

Jnst  u3ydeHus  JUCHUIUIMHBI ~ HEOOXOAMMBI  3HAHWS  (YMEHUsA,  BJIAJACHUS),
c(hopMHpOBaHHEIC B PE3YyJIbTaTE U3YUCHUS TUCIUIIINH/ TPAKTHK:

CraTtucTuka

DKOHOMHUKA OpraHu3alu

Mertoap! 00paboTKH YKOHOMUYECKON HHPOPMAITHH

3Hanus (YMEHHsI, BIAJCHUS), MTOJIYYCHHBIC MIPU U3YUYEHUU JAHHOW AUCUUTUIMHBI OYIyT
HEOOXOIUMBI JJISI U3YICHUS TUCIUTUTAH/TIPAKTHK:

[ToaroToBka k caaue u cava rocy1apCTBEHHOTO HK3aMeHa

busHec-nnanupoBanue

[ToaroroBka k mpoleype 3aiiuThl ¥ 3alIMTa BEITYCKHOHN KBaTU(UKAITMOHHONW paOOTHhI

3 Komnerenuuu ody4yarouierocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yabTAThl 00y4eHH sl

B pesynbrare OCBOEHHS IUCHMIUIMHBI (MOIYyJs) «IDKOHOMETPHKA» OOy4aromuncs
JIOJDKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHLIIUAMU:

Kon nanukaTtopa NHaukaTop JOCTHKEHUS KOMITETCHITIH

OIIK-2 CnocoOeH ocymecTBIATh cOOp, 00pabOTKy W CTaTUCTUYECKHN aHalu3 JaHHBIX,
H€O6XOI[I/IMBIX JJI1 pCIICHUA ITOCTABJICHHBIX O KOHOMHWYCCKUX 3a/4a4,

OIIK-2.1 [MpousBomutT mouck u cOop mJaHHBIX i (opmupoBaHUS Oasbl
CTaTUCTHYECKOT'O MCCIICJIOBAHUS
OIIK-2.2 OO6OpabarbiBaeT W aHAIM3UPYET CTATUCTUYECKYI0 HH(POPMALHIO C

UCTOJB30BAHUEM METOMO0B HSKOHOMHYECKOTO AaHajh3a, CTATUCTHKH H
CTICIIMATIbHBIX IPOTPAMMHBIX CPEJCTB, NOITy4aeT 000CHOBAHHBIE BBHIBOIBI U
npe/ularaeT  BO3MOXKHBIE ~ BAapHaHThl  pEIIEHUS  IOCTAaBICHHOM
DKOHOMHUYECKOW 3a/1a49K

OIIK-3 CnocobeH aHaIM3upOBaTh M COJACPKATEIBHO OOBSICHATH MPHPOTY 3KOHOMHUYECKHX
IPOLIECCOB HA MUKPO- U MAKPOYPOBHE;

OIIK-3.1 IIpuMeHseT NMOHATUMHBINA anmnapaT 3KOHOMMYECKOW HAYKW JUIs OIUCAHUS
MHUKPO- U MAaKPOIKOHOMHUYECKHUX MPOLIECCOB
OIIK-3.2 [Ipumensier cTaHOApTHBIE TEOPETUYECKUE MOJEIM UM COBPEMEHHBIE

METOAMKM pacyeTa M aHajld3a [OKa3zaTened, XapaKTepu3yroIInX
DKOHOMMYECKHE MPOIIECCHI U SIBICHUS HA MUKPO- H MAKPOYDOBHE

OIIK-3.3 AHanM3UpyeT W  HUHTEPOPETUPYET TMOKA3aTeNH, XapaKTePHU3YIOIINe
SKOHOMUYECKHE ITPOLIECCHI U SIBJICHUSI HA MUKPO- U MAKPOYPOBHE




4. CTpyKTypa, 00bEM U COAEPKAHNE TUCHUILUIUHBI (MOIYJIs1)
OO01mast TpyT0eMKOCTh JUCIUIIINHBI COCTAaBIsAeT 3 3adeTHhIX eauHul] 108 akan. 4acos, B TOM

HHUCIIC:

— KOHTaKTHas pabota — 57,2 aka. 4acoB:
— ayIUuTOpHas — 54 akajl. 4acos;
— BHeayIuTopHas — 3,2 akaJl. 4acoB;

— camocTosiTenpHas padorta — 33,1 akaj. 4acos;
— B (hopMe MPaKTUYECKON MOATOTOBKHM — () akaj. yac;

— MOATOTOBKA K 3K3ameny — 17,7 akaj. yac

dopma arTecTaluy - SK3aMEH

AynuropHas 3 =
o | xomraxTHAs pabora E 3 ®dopma TeKyIero
Paznen/ rema § (B axaz. uacax) E E[‘ Brx . KOHTPOIA Kon
S 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JUCLIUTUINHBI 5 [ . | komnereHuuu
@) g g paboThI MPOMEKYTOYHOM
Tlek. mab. | mpaKr. 2'g arTecTaluu
3aH. 3aH. | O &
1. Beenenue B mpeamer
Wzyuenue OIK-2.1
e | sepmome | o2
9KOHOMETPUKH, €€ Lellb, 2 4 2 A . OIIK-3.1,
3amaqn. ba3zoBrle moHATHS BEIMOIHCHIIO nabopatopuoit OIIK-3.2
’ 11abopaTOPHBIX pabote Y
paGor OIIK-3.3
1.2 TloBropeHue Teopuu W3ydenue 8%%:5;’
BEPOATHOCTH u JTUTEpPaTypPHl, YCTHBIH OIpoc P
MaTeMaTU4eCKOU 7 2 4 3.1 HOATrOTOBKA K |JOKJIaJ K CEMUHA OIK-3.1,
PYl onk-3.2
CTaTHCTHKU ceMuHapy OIK-3.3
1.3 MaremaTumaTHyecKoe
MO/JIEIUPOBAaHUE B OIIK-2.1,
IKOHOMHUKE. Knacchr ) AT, OIIK-2.2,
MOJICIICH. Bunasr 2 4 4 HHquaT . YCTHBIH OIIpoc OIIK-3.1,
MePEeMEHHBIX. Orarmsl Paryp OIIK-3.2,
SKOHOMETPHYECKOTO OIIK-3.3
MOZEINPOBAHUS
Hroro no pazmeny 6 12 9,1
2. Perpeccrnonnsle Moaenu
N3ydenue
JUTEPaTypBHI, OTYeT 110 OIK-2.1
MOATOTOBKA K 11a00paToOpHBIM OHK-Z. 2’
N BBINIOJIHEHUIO paboTtam 31
2.1 JIuneiinas perpeccusi. 2 5 5 1a6OpATOPHBIX OTUET 110 83?;;,
pabot MIPOXOXKICHUIO OHK-3~ 3’
[IpoxoxneHus monynst MOOK ’
7 MOOK
W3ydenue
JTUTEpaTypHl, Ortyer o OIK-2.1
MOATOTOBKA K nabopatopHoOi OHK-Z. 2’
2.2 Henuneitnpie Mopenun 5 4 4 BBITIOJTHEHUIO pabote OHK-3.1’
perpeccun 11a60PaTOPHBIX OTYET O OHK-3.2’
pabot MIPOXOKICHUH OHK-3~ 3’
IIpoxoxnenue monynst MOOK :
MOOK
Wroro no pazneny 4 9 9




3. BpemeHHbIEe psibl

N3ydenue
JTUTEpaTypPHl, Ortyer o § OIK-2.1,
MOJITOTOBKA K nabopatopHoOi
OI1K-2.2,
3.1 OcHOBHBIE 3JEMEHTHI BBITIOJTHEHUIO pabote
2 4 4 OIIK-3.1,
BPEMEHHOTO psijia 11a00paTOPHBIX Oruer o
OIIK-3.2,
pabot MIPOXOKICHUH OIK-3.3
IIpoxoxnenue monynst MOOK :
7 moxayns MOOK
N3ydenue
JTUTEpPaTypHl, Ortyer o § OIK-2.1,
MOJIrOTOBKA K nabopatopHoOi
OIlK-2.2,
3.2 Mogenu cTalmoHapHBIX 2 4 3 BBITIOJTHEHUIO pabote OIK-3 1
Y HECTAI[MOHAPHBIX PSIO0B 11a00paTOPHBIX Otuer o OHK-3.2’
pabor MIPOXOKICHUH OHK-3~ 3’
IIpoxoxnenne moayist MOOK ’
moyist MOOK
Hroro no pazmeny 4 8 7
4. CucreMbl 3KOHOMETPHUYECKHX
YpaBHEHUH
Uzyuenne
JIUTEPATypBHI, Otuer o § ONK-2.1,
MOJIrOTOBKA K naboparopHoi
N OIIK-2.2,
4.1 Cucrembl ypaBHEHHH B BBITIOJTHEHHIO pabote
2 3 3 OIIK-3.1,
9KOHOMETPHKE 1ab0PaTOPHBIX OTYET O
OIIK-3.2,
pabor MIPOXOKICHUN OIK-3.3
MIPOXOXKACHNE moayist MOOK ’
7 moxayins MOOK
W3ydenue
prpene | e | ona
4.2 CucreMbl JHMHEHHBIX B:Ii(;:e}m}o 0260?:: 0 OIIK-2.2,
OJHOBPEMEHHBIX 2 4 5 p OIlK-3.1,
N 11a00paTOPHBIX OTYeT 0
ypaBHEHHUI OIIK-3.2,
pabot MIPOXOKICHUH OIK-3.3
MPOXOKACHUE monynst MOOK ’
moxayns MOOK
Wroro no paspeny 4 7 8
5. 3auer
" - OIIK-2.1,
nnTgyzeT il OIIK-2.2,
5.1 3auer 7 S Tect OIIK-3.1,
HOATOTOBKA K OINK-3.2,
ey OlK-3.3
Hroro no pazmeny
Uroro 3a cemectp 18 36 33,1 3K3aMEH
Hroro no aucuumianHe 18 36 33,1 9K3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

[Tpu npoBeneHNN 3aHIATUI U OPraHU3ALUU CAMOCTOSATEIBHOM pabOTHI HCIOIB3YIOTCS:

Tpaguionsble TeXHONOTHMH OOy4YeHHUs, MpeArojararpnme nepeaadyy mHopmanuu B
TOTOBOM BHUJE, (GOpMUPOBAaHHE YYEOHBIX YMEHHUH MO 00pasily: JEKIUS-U3JI0KEHHE, JICKIIHsI-
00BsICHeHHE, TabopaTopHbIE PabOThI, KOHTPOJbHAS paboTa U Jp.

Vcnonb30BaHne TPAAULIMOHHBIX TEXHOJIOT U 00€CTIeUnBaeT OPUEHTHPOBAHUE CTY/ICHTA B
NOTOKEe WH(OPMAalLMU, CBSI3aHHOM C pa3jiMYHBIMHM IOAXOJaMU K ONPEICNIEHUIO CYIIHOCTH,
CoJIepKaHuUs1, METOJI0B, (OPM Pa3BUTHUS U CAMOPA3BUTHUS IMYHOCTH; CAMOONPEICTICHHE B BEIOOpE
ONTUMAJIFHOTO MYTHU U CIIOCOO0B JIMYHOCTHO-MTPO(ECCHOHATBHOTO PAa3BUTHS; CUCTEMATHU3AIIIO
3HAaHUHM, MOJYYEHHBIX CTYAEHTAMH B MpOIECCE AyAUTOPHOW M CaAMOCTOATENBbHOM palbOTHI.
JlaGoparopHble 3aHATUS OOECHEUMBAIOT pA3BUTHE U 3aKpEIJICHHE YMEHUIl UM HaBBIKOB
olpeNeNieHus] Leled M 3a7ad caMOpa3BUTHs, a Takke NpUHATHA Hauboiee 3(QeKTHBHBIX
PELLIECHHH 10 UX peaTnu3aluu.

WuTepakTuBHBIE (HOpMBI 00ydeHUs, MPEAINONIAralolue OpraHU3aluio OO0yYeHHs Kak
MPOIYKTUBHON TBOPUECKOH JIEATEIHHOCTH B PEKUME B3aUMOCHCTBHS CTYIEHTOB APYT C APYTOM
U C [IPETI0/IaBaTeNeM.

Hcnonb30BaHWe WHTEPAKTHBHBIX OOpa30BAaTEIbHBIX TEXHOJIOTMH  CIOCOOCTBYET
MOBBIIICHUIO HHTEPECa U MOTHBALIMU YYAIIUXCsI, aKTUBU3ALIUU MBICIUTEIBHOMN JAEATENbHOCTU U
TBOPYECKOTO IOTEHIIMAjda CTYACHTOB, nenaeT Oosiee 3(PGEeKTUBHBIM YCBOCHHE Marepuaa,
NO3BOJISIET MHAUBUYAIHU3UPOBATh 00yUEHHE U BBECTU SKCTPEHHYIO KOPPEKIIMIO 3HAHHH.

[Tpu npoBeneHnn 1a00PaTOPHBIX 3aHIATUN HCIIONB3YIOTCS TPYIIOBas paboTa, TEXHOJIOTUs
KOJIJICKTHBHOM TBOPYECKOM JIEATEIIBHOCTH, TEXHOJOTHS COTPYJHHYECTBA, OOCYKICHHE
npobnemel B popme muckyccuu, Case-study. JlaHHBIE TEXHOJOTHH OOECIICUUBAIOT BBICOKUH
YPOBEHb YCBOCHMS CTYACHTAMH 3HAHUH, d(P(PEKTUBHOE M YCIHEIIHOE OBIAJCHUE YMEHUSMHU H
HaBBIKAMH B TPEIMETHOH o0yiacTh, (QOPMUPYIOT TIO3HABATEIBHYIO MOTPEOHOCTh U
HE00X0IMMOCTh JanbHEeHIIero caMo00pazoBaHMs, MO3BOJISIOT AKTUBU3UPOBAThH
UCCIIEIOBATEIIbCKYIO IEATEIIbHOCTD, 00ecieunBatoT 3 (HEKTUBHBIN KOHTPOJIb YCBOCHUS 3HAHUM.

6 Y4eOHO-MeTOAMUYECKOE 00ecIieYeHre CAMOCTOSITeIbHOM PadoThl 00y4aroUXCs
IIpencraBieHo B IpUI0KeHUN 1.

7 OueHoYHbIe CPeCTBA AJIS MPOBEIeHUs MPOMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOaM4YecKkOe U HHGOPMALIMOHHOE o0ecTieYeHre TN CIUTIIMHBI (MOXYJIs1)

a) OcHoBHas TUTEpaTypa:

1. DxoHomerpuka : ydeOHuK 1 By3oB / W. W. EmmceeBa [u np.]. — Mocksa
NznarensctBo FOpaiit, 2020. — 449 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-00313-0.
— Texkct : anextponnsiit / 3BC HKOpaiit [caiit]. — URL: https://urait.ru/bcode/449677 (nara
obpamenus: 22.03.2021)

2. byxBanoB, A. B. Jleknuu mo u30paHHBIM BONpPOCaM KJIACCUYECKUX (PHMHAHCOBBIX
Mozenel : yueb. mocooue / A. B. bByxsanos, E. A. Jlopodees, B. JI. OxynoB ; mox Hay4H. pea. A.
B. byxBanosa ; Beicuas mkona menemxmenta CII6I'Y. — Cankr-IlerepOypr : Beicmas mkona
MenemkmenTa, 2010. — 352 c. - ISBN 978-5-9924-0050-2. - TeKCT : 3JIEKTPOHHBIH. -
https://new.znanium.com/read?id=191312 (zara ob6pamenus: 22.03.2021)

3. ConnanbHO-2KOHOMHYECKOE MTPOTHO3MpOBaHue: YuebHoe mocodue / I'epacumon A.H.,
I'pomos E.N., Ckpunanuenko FO.C. - Mocksa :CtI'AY - "Arpyc", 2017. - 144 c.: ISBN 978-5-
9596-1294-8. - Tekct : anexkTpoHHBIA. - https://new.znanium.com/read?id=314549 (nmara
obpammenus: 22.03.2021)



0) lonmotHuTeIBLHAS IUTEPaTypa:

1. AiBazsn, C. A. Metoas!l sxoHoMeTpukH : yaeOHuk / C. A. AiiBa3sH ; MockoBCKas
mkosa skoHomukun MI'Y um. M.B. JlomonocoBa (MIII3). — Mocksa : Maructp : UHOPA-M,
2020. — 512 c. - ISBN 978-5-9776-0153-5. - Tekcr : onekrtponHbii. - URL:
https://znanium.com/read?1d=355480 (mata oOpamenus: 22.03.2021). — Pexum mocrtyma: 1mo
TIOJIIHCKE.

2. Koctionns, B. U. DxoHOMeTpHKa : yaeOHUK 1 MPaKTUKYM 11 By30B / B. M. KocTronuH.
— Mockga : U3narensctBo FOpaiit, 2020. — 285 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-02660-3. — Tekcr : osmektponnbii //  OBC  IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450113 (nata obpamenus: 22.03.2021)

3. KoppensmuuoHHbI# U perpecCHOHHBIN aHau3 : yaeOHoe mocodue / M. I'. Kapenuna, B.
1. Tpodpumona, T. A. BanoBa u zip. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekTpoH. onT.
JTUCK (CD-ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=2489.pdf&show=dcatalogues/1/113
0255/2489.pdt&view=true (mata oOpamenus: 22.03.2021). - MakpooobsekT. - Tekcr
AJIEKTPOHHBIN. - CBeieHus 1ocTynHsbl Takke Ha CD-ROM.

4. Jlaktnonoga, 0. C. Oxonomerpuka : yueoHoe mocodue / 0. C. Jlaktronosa ; MI'TV. -
[2-e u3a., moarot o ned. u3a. 2005 r.]. - Marautoropck : MI'TY, 2016. - 1 31eKTpoH. ONT. JUCK
(CD-ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3074.pdf&show=dcatalogues/1/113
5273/3074.pdf&view=true (mara oOpamenus: 22.03.2021). - MakpooObekt. - TekcT
anekTpoHHBIN. - CBenenusi nocJlorynosa, O. C. DxoHoMeTpuka cpeacTBamu Statistica 6.1.
BpeMennble n quHamMudeckue psnbl . yaeoHoe nocobue / O. C. JloryHnosa, E. A. Unsuna, B. B.
Koponesa ; MITY. - Maruauroropck, 2009. - 135 c. : wn, agwmarp., tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=228.pdf&show=dcatalogues/1/1056
118/228.pdf&view=true (nata oopamenus: 22.03.2021). - MakpooOBEKT. - TEKCT : 37IeKTPOHHBIHA.
- UmeeTcs neyaTHbIi aHaIoT. TYIHBI Takke Ha CD-ROM.

B) MeToan4eckue yKa3aHusi:

1. [lTanuenko, H.. DxoHOMeTpHKa [ DIIEKTPOHHBIN pecypc]: 1abopaTOpPHBIA TPAKTUKYM:
yuebnoe nocobue / H. U. lllanuenko. — Yupsauosck: Yul'TVY, 2011. — 117 ¢. — Pexum nocryna:
http://window.edu.ru/resource/537/74537/files/ulstu2011-90.pdf (mara obpamenus: 22.03.2021)

r) [Iporpammuoe odecnnieuenne u UHTepHeT-pecypcehl:

IIporpammHoe o0ecneuenmne

Haumenosanue 110 Ne norosopa CpoK neicTBUS TUIEH3UU
77ip c¢B0OOHO pacapocTtpargemoe 10 0eCcCpOYHO
STATISTICA B.6 K-139-08 ot 22.12.2008 0OECCPOUHO
FAR Manager cB000OIHO pacapocTpansgeMoe 11O 0eCcCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HaszBanue kypca Ccblika

Nudopmannonnas cucrema - ExumHOe OKHO nocTymna K URL: http://window.edu.ru/
HHOOPMAIIMOHHBIM PECypcaM

[TouckoBas cucrema Axanemust Google (Google Scholar) [URL: https://scholar.google.ru/




Hamuonanbuasa uHGOPMaIMOHHO-aHATU TUIECKAsT URL-
cucrtema — Poccuiickuii UHAEKC HAy4YHOTO IUTUPOBAHUS )
(PYHI)

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneuyeHne JUCIUILIHHBI (MOIYJIA)

https://elibrary.ru/project_risc.asp

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOG obecrnieucHUe JUCHUIIIIMHBI BKJIIFOYACT:
MaTepI/Ia.HBHO-TeXHI/I‘IeCKOG obecrneucHUe JUCHUIIIMHBI BKJIIFOYACT:

VYuyebHble  ayauTOpuM U1 NPOBEACHUS  3aHATUH  JIGKIMOHHOTO  THUMA -
CrienmanusupoBaHHas (yueOHast) MeOenb (CTOIBI, CTYJIbs, 10CKa ayJUTOPHAs ), MyJIbTUMEIUHHOE
obopynoBaHue (MPOEKTOP, KOMIBIOTEP, SKpaH) IJIs MpEe3eHTAMu y4eOHOro maTepuaia Io
JMCLUTUINHE;

VYdeOHble ayaUTOpPUM ISl TPOBEACHUS JAOOPATOPHBIX 3aHSATHH, TPYIIOBBIX U
WHJUBHUYAJIbHBIX KOHCYJIbTAl[UM, TEKYIIETO0 KOHTPOJII M IIPOMEKYTOUYHOM aTTeCTalUd -
Cnenmanu3upoBaHHas (yaeOHast) MeOenb (CTOJBI, CTYJNbsI, JOCKa ayJAUTOPHAs), IePCOHAbHbBIC
KOMITBIOTCPEL OG’bGI[I/IHeHHBIe B JIOKAJIBHBIC CETU C BBIXOAOM B Internet u ¢ AOCTYIIOM B
NEKTPOHHYI0  MH(OPMAIIMOHHO-00pa30BaTEIbHYI0 CpEAy YHHUBEPCHUTETa, OCHAIICHHBIC
COBpPCMCHHBIMU MMPOTrpaMMHO-METOAUICCKUMU KOMIIJICKCAMHA

AyIUTOPHH [UI CAaMOCTOATENBbHOM paboThl (KOMIBIOTEPHBIE KIIACCHI; YUTAIbHbIE 3aJIbl
o6ubmuorexn) - Cnenuanu3upoBaHHas (ydeOHas) MeOenb (CTOJBI, CTYJbs, 10CKa ayAUTOpHAs),
HepCOHAJIbHBIE KOMIBIOTEPHl OOBEAMHEHHBIE B JIOKAJbHBIE CETH C BBIXOAOM B Internet u c
JOCTYIIOM B DJJEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENbHYIO0 CpEly YHHUBEPCHTETA,
OCHAII[CHHBIE COBPEMEHHBIMH ITPOrPAaMMHO-METOJHTYECKIMHU KOMITJIEKCaMH

[Tomemenne nansg XpaHeHUsS W NPODHUIAKTHYECKOTO OOCITYXHUBaHUS Y4eOHOTO
o0opynoBanus - MeGelb (CTOIbI, CTYIbS, CTEIUIAXKH Ul XpaHEHUsT y4eOHO-HArJISIIHBIX TOCOOHI
1 y4eOHO-METOANYIECKOM TOKYMEHTAIINN ), TIEPCOHANBHBIC KOMITBIOTEPHI.



Hpuioxenne 1
Y4eOHOo-MeTOoqUYECKOE 0OOecTIiedeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst
MOCTPOEHME MOJEJIA JIMHEWMHOW MAPHOM PETPECCUU
JlabopaTopnasi paGora Nel.
Buiuucnenue xoagppuyuenmos ypasnenus 1unetinou pecpeccuu

[Tapnas perpeccusi — 3T0 ypaBHEHHUE CBSI3U ABYX MEPEMEHHBIX ) U X:

y=f(x),

IZie y - 3aBUCHMas TepeMeHHas (pe3y/IbTaTUBHBIA NMPHU3HAK); X - HE3aBUCUMAs, OOBIACHSIOUIAS
nepemMeHHas (Ipu3HaK - paxTop).

JIuneitnas mapHas perpeccus: V =d +bx+ & .

[TocTpoeHue ypaBHEHHS] perpeccuy CBOJIUTCS K OIICHKE ee MapamMeTpoB (B MPUBEIECHHBIX
BBIIIIC YPaBHEHUSAX PpErpeccuu — mapaMmerpbl a U b). JlJis OLEHKH MapaMeTpoB pPErpeccHid,
JUHEHWHBIX IO TIapaMeTpaM, HUCIONB3YIOT MeToa HauMmeHblux kBaapatoB (MHK). MHK
IIO3BOJISIET MOJIYYUTh TAKUE OLIEHKHU IIapaMeTPOB, IIPU KOTOPHIX CyMMa KBaJIpaTOB OTKJIOHEHUU

(dakTUYeCKUX 3HAYEHUH pe3yJbTaTUBHOTO MpPU3HAKA } OT TEOPETUYECKUX ¥(X) Murnmansha,

T.€.
A (2 .
> (y=7,) —>min_
JIyist TMHEWHBIX YpaBHEHHUM peIaeTcs CIeNYIOmas CHCTeMa OTHOCUTENIBHO @ | b:

na + bz x= Z v,
aZx wLIJZ:x2 = Zyx.
J11s1 peleHus JTaHHOW CUCTEMBI M HAXOXJICHHUS a U b MOXKHO MCIIOJIb30BaTh /1B MOAXO0/IA!

1. Mcnonp3yroTes ClleyroKe COOTHOIIEHUS:

no Yx 2y 2 noyy

A= , Aa= , Ab= ,
2xY >y Xt PIEPIRE:

a =&; bzA—b

A A

2. MOXHO BOCHOJIB30BaThCsl TOTOBBIMU (DOPMYJIaMU, KOTOPbIE BHITEKAIOT U3 ATOM CUCTEMBI:

a=Yy-—bx, (1)

b

_Cov(x,y) _y-x—J-%
_ _ YA Vx. 5
o) X @



1 - —
e Cov(x,y)= —Z(X,- —x)(¥;—¥) - xodpdULUEHT BHIOCOPOUHON  KOBAPHALHL
n i

n
. —\2
O, —;Z(x,- -X)" aucrepcrst (pakTOPHOTO MpU3HAKa WM BBIOOpOYHAs BapHalus,
i=1

o6o3nauaemas kak Var(x).

3agaua

HmeroTcst cTaTUCTUYECKHE JaHHBIE MOCTYIUIGHUS JOTOBOPOB B KOHCOJHMIWPOBAHHBIN
oromxer Cankt-Ilerepbypra(y, mipo py6.) B 3aBUCUMOCTH OT YHMCICHHOCTH PabOTalOIIMX Ha
KPYIHBIX U CPEHUX MPEIIPUATHIX (X, mblc.ues.) SKOHOMHUKH paiioHoB 3a 2012 r. mpeacTaBiIeHbI
B TaOnuie 1.

Taonuma 1
N Toctynenme YucsieHHOCTH
Ne paiiona |  10roBopoB B
padoraronmx
ropoga |Owakery (MJpI. X (Thic. verL)
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 48,7 491
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
16 144,2 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

HeobxoaumMo mocTpouTh TMHEHHOE ypaBHEHUE TTAPHOU PErPEeCcCrH y OT X.
Pemenue.

1. Jlns pacuera mapaMeTpOB ypaBHEHHS JIMHEHHOW PETrpecCUH IMOCTPOMTE pPaCUETHYIO
Tadnuiy 2.

Ta0nuua 2
Ne y X Xy x? y?
paioHa

1 4,4 3,3

2 8,1 6,2

3 12,9 81

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

Uroro
CpepHue ; ; E x_z ?
3HauYeHus

2. Ucnionw3ys popmynel 1, 2 paccuuTaiiTe mapameTpsl a U b.
3. 3anuimuTe NOJy4YEHHOW YpaBHEHUE MTapHON PErPECCUM.

4. Jlnsg 0OpoBEpKH MPABUIBHOCTH  TOJYYEHHOTO  YPaBHEHHUS  BOCHOJIb3YHTECH
craructuueckoi ¢pynkuueit IMHEWH Tabmnunoro npoueccopa Microsoft Excel, mist aToro:

— BBIJICIUTE UHTEPBAJ STYCCK, COACPKAIIUN 2 CTONIOIA U 5 CTPOK;
— BCTaBbTE (YHKIIHIO JIMHEWH, 3anaiiTe 3HaueHHe KOHCTAHTHI M CTATHCTHKH paBHBIMH
EAUHULE.
— BBeguTe Qopmyny kKak (opMmyilny MaccuBa, AN 4Yero HaKMUTE KiaBumly F2 a 3areMm
komOuHanmio kinasui Ctrl+Shift+Enter.
B tabmuue 3. moka3aHo, B KakOM TMOpSJIKE BO3BpaIIaeTcs JOMOJHUTEIbHAs
perpeccuOHHas CTaTUCTUKA.

Tabmumna 3
b a
Sép S€q
r? sey
F df
SSpe. SSocm.

JlabopaTopnasi paGora Ne2.
Buiuucnenue kosghpuyuenma koppensiyuu u cpeoHel ouwubKu annpoKcumMayuu
TecHOTY CBsI3M M3ydaeMbIX SIBJICHUN OLICHMBACT JHMHEHHBbIA KOI(P(PHUUIMEHT mapHoi

xoppensimnn 7y, :



. _pOs _Cov(x,y) _yx—y-X

o 0.0, 0.0,

2 =2 2 =2
e O, =\Vx —Xx , 0,=\yV —V

JIuneliHbi K03 QUITMEHT KOPPENSIUN U3MEHSETCA B IpeAenax I1<r Xy <1 .

PaBencTBO KOd(duimenTa HyIIO CBHUIACTEIHCTBYET 00 OTCYTCTBHM JIMHEHHON CBSI3H.
PaBenctBo ko3¢ dunmenta -1 unu +1 nokaspiBaeT Hanu4Me (QYHKIMOHATBLHON CBSI3U. 3HAK «+»
yKa3bIBaCT Ha CBA3b MPAMYIO (YBEIMUCHHE WM YMEHBIIIEHUE OJJHOTO ITPH3HAKA COIIPOBOMKIACTCSI
AQHAJIOTUYHBIM WM3MEHEHHEM JPYroro MpU3HAKa), 3HAK «-» YKa3bIBaCT Ha CBA3b OOPATHYIO
(YBENIMYCHNE WM YMEHBIIEHUE OJHOTO IMPHU3HAKA COMPOBOXKIACTCS IMPOTHUBOIOJIOXHBIM TI0
HaNpaBJICHUIO W3MEHEHHEM Jpyroro npu3Haka). ITokasaTensiM TECHOTHI CBSI3M MOXHO JaTh
Ka4eCTBEHHYIO OIICHKY:

KonuyecTBeHHasi Mepa TECHOTHI KavecTBeHHasl XapaKTEePUCTUKA CUJIBI

CBSI3H CBSI3H
1o 0,25 Ouens ciabas

0,25 —-0,44 Cnabas

0,45 —-0,64 YMmepeHHas

0,65 —-0,80 CuipHast

0,81 -0,90 Becsma cunpHas

091 -1,00 OueHb cCHIBLHAA

OueHky KadecTBa IIOCTPOEHHOM Mojenu onpenensieT Kod¢gduuueHT (MHAEKC)
AeTepPMHHAIUM, 2 TAKXKE CPeIHANA OIIHOKA aNNPOKCUMALMH.

2
Kosppuuuenr nerepmunanuu 7, :

. :Z(j}x_y)z
DN CES )

Koapduuuent nerepmuHanuu npuHUMaeT 3HaueHuss oT 0, korzma QaxkTopel X He
OKAa3bIBAIOT HUKAKOTO BIMSHHS Ha 3aBUCHMYIO IIEPEMEHHYIO, 10 1, KOrja N3MEHEeHHUS 3aBHCUMOI
NIEPEMEHHO ) TOJTHOCTHIO OOBSICHUMBI BIUSAHUEM (DAKTOPOB MOECIIH.

DyHKIMOHAJIbHAS CBSI3b BOZHUKAET MPU 3HAYEHUHU paBHOM 1, a orcyTcTBuUe cBs3u - 0. [Ipu
3HAUEHUSAX TOKa3aTelieil TeCHOTHI cBsizu MeHbie 0,7 BenwmurnHa Kod(hdUIMEeHTa AeTepMUHAINH
Bcerna Oyner Hmwxke 50%. DTo o3HadaeT, YTO Ha JOJIO Bapualuu (aKTOPHBIX MPU3HAKOB
MMpUXOAUTCA MCHbIIIAA 4aCTh 11O CPABHCHHIO C OCTAJIbHBIMU HCYYTCHHBIMU B MOACIIN (baKTOpaMI/I,
BIIMSIOUIMMHI Ha U3MEHEHHE Pe3yJbTaTUBHOrO Mokasarens. [locTpoeHHble TpH TaKUX YCIOBHSIX
pPEerpecCUOHHbBIE MOJIENTM UMEIOT HU3KOE MPAKTUYECKOE 3HAUCHHUE.

Cpennsisi ommdKka anmpoKCHUMAIMM - CPEIHEE OTKIOHEHHE PACUETHBIX 3HAYCHHH OT
(haKTHYEeCKUX:

~_1 IS =Y 000
A—HZAl. nz . 100% .

JlonycTuMBIN Mpeies 3HaYeHU | A - e 6onee 8 - 10%.



3agaua

OnpenenuM JuHEHHBIH KO3()QHUIMEHT NHapHOW KOPpEeNALHMH W CPEIHIO OIMIMOKY
aTnMPOKCUMAIINH VISl YPAaBHEHHS TIApHOW perpeccuu, mojrydeHHoro B JlaboparopHoit padote Nel.

Pemenue.

1. JomomuuTe TabiuIry 2. CAEAYIOIMIMMH pacueTHBIMHU TOJIAMH (Tad. 4).

Tabnuna 4
Ne y X X X y ] ¥y
palioHa y 2 2
1 4 3
4 ,3
2 8 6
,1 ,2
3 1 8
2,9 ,1
4 2 1
0,8 8,3
5 1 2
5,5 0,2
6 2 2
8,8 3,1
7 3 3
7,5 9
8 4 4
8,7 91
9 6 6
8,6 0,1
10 1 7
04,6 4,2
11 9 7
0,5 9
12 8 9
8,3 5
13 1 1
32,4 06
14 1 1
22 12,2
15 9 1
91 15
16 1 1
44,2 25,1
17 1 1
50,6 32
18 1 1
56,1 49
19 2 1
09,5 57




20 3 2
42,9 82

Uto
ro

Cpe y X ]
AHue
3HayeHus

o

2
o

Ty

2
ny

A
2. CpaBHHTE TOJY4YCHHOE 3HaueHHE KOd(pUIMEHTa IEeTepPMUHALMU CO 3HAYCHUEM,

BerancieHHbM (yrkimeit JUHENH.

3. CnenaiiTe BEIBOABI O TECHOTE CBSI3U M 00 OIEHKE KaueCcTBa MOCTPOCHHOW MOJIEITH.
JlabopaTopnasi paGora Ne3.
Oyenka 3nauumocmu ypasHenusi pecpeccuu ¢ nomowvio F-kpumepus Quwepa

F-xpurepnii @uiepa 3akiIO4aeTcs B IPOBEPKE TUIOTE3bl [y O CTAaTUCTUYECKOU
HE3HAUYMMOCTHU ypaBHEHHUs perpeccuu. J{ist 3TOro BhINOJIHACTCS CpaBHEHHE (PAKTUUECKOTO Fgpaim
U KPUTHYECKOTO (TaOIMUHOTO) Finas, 3HAUEHUH F-kpuTepus Puiiepa.

Fpaem onipenienaercss U3 COOTHOLICHUS 3HaueHUN (PaKTOPHOM M OCTATOYHOM AMCIIEpPCHiA,
PACCUUTAHHBIX HAa OJHY CTCIICHb CBOGOI[BII

F - = .
paxm. A
Z(y—y)2 l-r  m ()
n—m-1

TJIe © — YUCIIO €AWHUI] COBOKYITHOCTH; /71 — YHCIIO TApaMETPOB MPH MEPEMEHHBIX (IS TUHEHHOM
perpeccun m = 1).

FTa6J1 — MAaKCHUMAJIbHO BO3MOXHOC 3HAQYCHHUC KPUTCPHUA II0J BJIUAHHUCM CJ'Iy‘-IElﬁHBIX
(GaKTOpOB MpH CTETEHSIX CBOOOIBI ki = m, ko = n — m — 1 (s nuHEHOU perpeccun m = 1) u
YPOBHE 3HAYHMOCTH OL.

VYpoBeHb 3HAYMMOCTH 0L — BEPOATHOCTh OTBEPIHYTh [TPABUIIBHYIO TUIIOTE3Y IIPU YCIOBHUH,
4TO OHa BepHa. OOBIYHO BeIMUMHA o puHuUMaetcs paBHoi 0,05 wium 0,01.

Ecmu Finaon < F'paxm, TO Hp - TIIIOTE3a O CIIy4allHOM IIPUPOJIE OLICHUBAEMBIX XapaKTEPUCTUK
OTKJIOHSIETCS] U IPU3HACTCA UX CTaTUCTUYECKAsl 3HAYUMOCTb U HaACKHOCTb. ECIM Finasn > Fpaxm,
TO TUNOTE3a [y HE OTKIIOHAETCS U IPU3HACTCS CTaTUCTUYECKAss HE3HAYUMOCTD, HEHAJEKHOCTh
YPaBHEHHS PETPECCHUM.

3agaua

Onpenenum F-xputepuii duinepa a1 ypaBHEHUs NApHON pPErpeccuu, MOJIYyYEHHOIO B
JlaGopaTtopHoii pabote Nel.



Pemenue.

1. Paccunraiite Fpum 110 GopMyine 3 ¥ CpaBHUTE MOJIIyYEHHOE 3HAUCHHE CO 3HAYCHUEM,
paccunTanHbIM ¢ oMotsio Gpynakiuun JIMHEWH B JlabopaTophoit paboTeNel.

2. Onpenenute Fran pu 3agaHHOM ypoBHE 3HauuMocTH o = 0,05 (Ilpunoowcenue 1).
Kputnueckoe 3HaueHue Takke MOKHO HalTH ¢ iomolsio ¢pynkuuu Excel FPACIIOBP.

3. CpaBHUTE NOJIy4EHHBbIE 3HAYECHUS Finagn U Fipaxm, CACTANTE BBIBOJ, O CYIIECTBEHHOCTH
CBSI3H.

JlabGoparopHasi padora Ne4.
Oyenka cmamucmuyeckou 3HAYUMOCMU NAPAMEmMPO8 pecpeccuu U Kopperayuu

J1si  OLEHKM CTATHCTHYECKOH 3HAYMMOCTH KOI(p(PHUMEHTOB perpeccud H
KOppeJIsiiUM pacCUUThIBalOTCA f-KpuTepuid CThIOAEHTAa U JA0BEpPHUTE]bHbIE HHTEPBAJIbI
Ka)XJI0r0 W3 MoKazareisiei. Berasuraercs runoresa Hy o ciiydalHOW IPUPOJIE MOKa3aTeeu, T.€. 0
HE3HaYMMOM HX OTIMYMU OT Hynd. OleHka 3HAYUMOCTH KO3(PHUIMEHTOB perpeccud u
KOppeJSIIMM ¢ TIOMOIIbI0 f-KpuTepuss CTbIOAEHTAa NPOBOAUTCS IIYTEM CONOCTABIEHUS HX
3HAYCHHUM C BEIMYNHOMN CITyIaitHOM OITHOKH:

b a -
fy=—3 t,=— f=——. 4)
se, se se,

a Ty

CayuaiiHble OIIUOKHM TTApaMETPOB JIMHEHHOW perpeccuu u KodppuimenTa Koppesiuu
OTIpeNIeNAI0TCS 0 (OpMyTIaMm:

2 =5 n=-2)

sep = Z(x_)?)z (5)
CDe-i0t Y DS ) JE S
se, = 2 : nZ(x—)_C)z = SZOC’"-W _Socm.W’ (6)

(7

CpaBHuBas (QakTUYECKOE U KPUTUYECKOE (TAOJIMYHOE) 3HAUCHUS {-CTATHCTUKH - lpmag: U
tpaxm - IPUHUMAEM WM OTBepraeM runoresy Hy.

Ca3p Mexnay F-kputepueM @umiepa U ¢(-CTaTUCTUKOW CTBIOAEHTA BBIPAKACTCS

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

Ecnu twaon < tpaxm WA tpaxm < - tmaez, TO Hy OTKIOHSIETCS, T.€. 4, b U Fy, HE ClIydailHO
OTJIMYAIOTCS OT HyNsl UM C(OPMUPOBAIUCH IOJA BIMSHUEM CUCTEMAaTHYECKU JEHCTBYIOIIETO
daxTopa X.

Ecnu twagn > tpaxm MK tpaxm > - tman, TO TUNIOTE3a H)p HE OTKIIOHSAETCA W NPU3HAETCS
ciydaitHast mpupoja GopMUPOBAHUS d, b UITH Fyy.

3agaua



OLeHMM CTaTHCTHYECKYIO 3HAYMMOCTh KOI(P(HIIMEHTOB PErpeccHu, PacCUYMTAHHBIX B
JlaGopatopHoii pabote Nel.

Pemenue.

1. ITlpumute runore3y Hy 0 CTAaTUCTUYECKU HE3HAYMMOM OTJIMYHUU MOKA3aTeNIeH OT HyJIs a
= b = rxy = 0.

2. PaccuuraiiTe BeMMUMHBI CTyYaiHBIX OIIMOOK, HCIIONB3Ys hopMyIbl 4, 5, 6, 7. CpaBHUTE
MOJIYYCHHBIC 3HAYCHUSI CO 3HAYCHHSIMH, pacCUMTaHHBIMH ¢ momoimisio ¢yaknun JIMHEWH B
JlaGopatopHoii paboteNel.

3. Onpenenure tras: MPH 3aJaHHOM ypoBHE 3HaunMocTH o = 0,05 u cTeneHso cBOOOIBI k2

=n—m— 1 (llpunoxcenue 2). Kpurnueckoe 3HaYCHUE TAKKE MOKHO HAUTHU C TTOMOITBLIO (D YHKITHH
Excel CThIO/[PACIIOBP.

4. CpaBHUTE NOJYYEHHBIE 3HAYCHUS lmacn U fpaxm, CHENANTE BBIBOJ O CTATUCTUYECKOM
3HAYMMOCTH [MapaMETPOB PETPECCHUH.

JlabopaTopHasi paGora NeS.
Pacuem dosepumenvhvix unmepeanos

3amMeTuM, 4TO BCE OIICHKH, NMPHUBEACHHBIC PAaHEE, OMPEICISIOTCS OJHHM YHUCIOM, T.C.
SIBJIAKOTCA TOUYCYHBIMMU. HpI/I MaJbIX OG’bGMaX BI:I60pKI/I TOYCYHAsl OLICHKA MOXKET HpI/IBOI[I/ITI: K
OOoJBIIUM OIMOKAM M 3HAYMTENIBHO OTJIMYAThCS OT OIEHWBAEMOro MmapaMeTpa. bosee mupokoe
NPUMEHEHHE TONIYYMI METOJ JOBEPHUTEIbHBIX HHTEPBAJIOB, pa3pabOTaHHBIA aMEpPHUKAHCKHM
cratuctukom FO. Heitmarnom.

Takum o00pa3om, paccuMTaHHble 3HAU€HHUs TMoOKaszareneil (koddduuueHtsl a, b, ry)
ABJIAKOTCSA HpHGHI/I)KGHHBIMI/I, MOJIYYCHHBIMU Ha OCHOBC MMCIOIIUXCA BBIGOpO‘-IHBIX JaHHBbIX. I[JBI
OILICHKH TOT0, HACKOJIbKO TOYHbIE 3HAUECHHUS MMOKa3aTele MOTYT OTJINYAThCsl OT PaCCUYMTAHHBIX,
OCYHICCTBIIACTCA MNOCTPOCHUC HOBCPUTCIBHBIX HWHTCPBAJIOB. I[OBepI/ITeJIBHBIG HWHTCPBAJIbI
OTIPEeNAIOT MpEAesbl, B KOTOPHIX J€KaT TOYHBbIE 3HAYEHUS OINpEAENsieMBbIX IOKa3zaTelei ¢
3aIaHHOM CTENEHbIO YBEPEHHOCTH, COOTBETCTBYIOIIECH 3aJaHHOMY YPOBHIO 3HAUMMOCTH oL [Ipu
MOCTPOCHUHU S3KOHOMETPHUYCCKUX PCTPECCUOHHBIX MOI[GHGﬁ AOBCPUTCIILHBIC HHTCPBAJIbL OGBI‘IHO

ompenensior s aByx yposmeit smaunmoct - & = 0,05 u a =0,01 . Coorsercraenmo
TOBOPAT O S-TPOIIEHTOHOM YPOBHE 3HAYMMOCTH WJIM 00 l-IIPOIIEHTHOM YpOBHE 3HAUYUMOCTH.
JloBepHUTeIbHbIC HHTEpBaIbl (YPOBHM oBepus) mpu sToM 6ymyr pausi 1—a = 0,95 y

I—a=0,99 . Coorsercreenno TOBOPAT O 95-mpOIEHTHOM WM O 99-IIPOLIEHTHOM YPOBHE

nosepust (HagexHOCTH). [loguepkHeM, YTO 4eM MEHbIIIEe YPOBEHb 3HAYMMOCTH (O0JIbIIIe YPOBEHb
JIOBEpHsI), TEM IIMPE COOTBETCTBYIOUIMH JOBEPHUTEIbHBII MHTEpBan (IIPU IMPOYHUX PaBHBIX
YCIIOBUSIX).

Jnist pacuera JOBEPUTEIbHBIX MHTEPBAJIOB Ul TApaMETPOB @ U b ypaBHEHHUS JIMHEHHOMN
perpeccuu onpeesnseM npeienbHylo OMUOKy A i KaXJ10ro moKa3aTess:

Aa =t -se,; Ab=t

maén. maén. S€p- (8)

Benuuuna t46: ipeAcTaBisieT cobor TabmuyHoe 3HaueHue t-kputepus CThIOACHTA O
BIIMSIHUEM CIYYalHBIX (PAKTOPOB IPH CTETIEHU CBOOOBI k = n—2 M 3aJaHHOM YPOBHE 3HaYMMOCTHU
ol.

DopMyIbl UIA pacueTa J0BEPUTENbHBIX HHTEPBAJIOB UMEIOT CSAYIOUIHNI BUI:



Ve=atlAa; y, =a-Aa; y, =a+Aa.

min

v, =btAb; y, =b-Ab; y, =b+Ab. (9)

min

Eciu B TpaHUILIbl JOBCPUTCIILHOIO MHTCPBaJla IMONagacT HOJIb, T. €. HWXXHAA I'paHUIA
OTpUIaTcIbHa, a4 BEPXHAA IMOJIOXKUTEIIbHA, TO OI.[CHI/IBaeMHﬁ nmapaMeTp NMPUHUMACTCSA HYJICBBIM,
TaK KaK OH HC MOKCT OAHOBPCMCHHO IMIPUHUMATH U MOJIOKUTCIIBHOC, U OTPULATCIIbBHOC 3HAUCHUA.

3agaua

Paccunraem HOBepHTENbHBIA MHTEPBAT Uil KOIQQUIMEHTOB a U b, 3HaYCHHST KOTOPBIX
Haiinens! B JJaboparopHoii paboTeNel.

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

2. Onpenenute JOBEpUTEIbHBIE HHTEPBAILI s Ko3pduimentoB a, b mo Gopmyne 9 u
3AMMUIIUTC TOJTYUCHHBIC I'PAHUIBI JOBCPUTCIIBHBIX UHTCPBAJIOB.

JlabopaTopnasi pabora Ne6.

Toueunwlil u UHMEPBATLHBIU NPOSHO3 NO YPABHEHUIO TUHEUHOU pecpeccu

TOYCUHBIH IPOTHO3 3aKII0YACTCS B TMOTYIEHHH MPOTHO3HOrO 3HAaueHus p » KOTOpOE

onpezenseTcs MyTeM MOACTaHOBKYU B ypaBHeHHUe perpeccun: (111 Y, = d + bx

COOTBETCTBYIOIIETO (IIPOTHO3HOTO) 3HAYCHHS X p YV, =at+ b-x p-

WHTepBasbHBIII NPOTHO3 3aKJIIOYAETCs B IOCTPOCHMM JOBEPUTEIBHOIO HHTEpBala
IPOTHO3a, T. €. HWXKHEH U BEpXHEW TPAHUIL Vpmin, Vpmax NHTEPBAJA, COAEPIKAIIETO TOYHYIO
BEJIMYMHY JUJISl TIPOTHO3ZHOTO 3HAYEHUS Vp (Vpmin< Yp< Vpmax). JLOBEpUTENbHBIA UHTEPBAJI BCETA
ONpeNieNsIeTcss ¢ 3aJaHHOW BEpPOATHOCTBIO (CTENEHBIO YBEPEHHOCTH), COOTBETCTBYIOLIEH
IPUHIATOMY 3HAUEHUIO YPOBHS 3HAYMMOCTH QL.

[IpenBapuTenbHO BHIUMCIIACTCS CTaHAApTHAS OoMIMOKa mporHo3a 5,

2
X, —X
m o—o - [l+ts &, =)

3, = Goem. i Z("_f)z’ (10)

3aTeM CTpPOUTCA JTOBEPUTENbHBI MHTEPBAJI MPOTHO3a, T. €. ONPEHCNAIOTCS HUKHSA
Y Ppi, 1 BEPXHAL Y V... TPAHULBI MFHTEPBANA IPOTHO3A:
=79 +A.
Yp

j’p ; J;Pmax Yp -
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3agaua

BeinosnHuM nporso3 0xujaeMeix 00beMOB NMPOJAX ) IPU MPOTHO3HOM 3HAYEHHUHU 3aTpat
Ha peknamy x, cocrasismoomeM 107% ot cpeanero ypoBHsA. OLEHMM TOYHOCTH IIPOTHO3A,
paccumMTaB OIIMOKY IPOTHO3a U €ro IOBEpUTEIbHBIN HHTEPBAIL.

Pemenue.

1. Paccunraiite nporHo3HOe 3HaueHAE Y ) , a 3aTeM MPOrHO3HOE 3HAUeHHe .V p .

2. Paccuntaiite omm6OKy nporuosa mno Gopmyue 10.

3. TlocTpoiiTe JOBEPUTEIBHBINA HHTEPBAJ IPOTHO34, CAETANTE BEIBOBI O HAIEKHOCTH
MPOTHO3A.
JlabGoparopHnasi padora Ne7.

Pacuem xoagpduyuenma snacmuunocmu

B 3KOHOMHYECKHMX HCCIIEOBAaHUSIX IMUPOKOE MPUMEHEHHWE HAaXOIHWT TAaKOH IMOKa3aTelb,
KaK K03()PHUIMEHT IaCTUIHOCTH, BBIYUCIIIEMBIH 110 hopMyIie:

2= (=
y

KoadpuumeHT 3macTHUHOCTH MOKa3bIBaET HA CKOJIBKO MPOLEHTOB U3MEHUTCS PE3yJIbTaT
¥ Ipu U3MeHeHu! (akropa x Ha 1 % OT cBOEro HOMHHAJIBHOI'O 3HAUEHHUSL.

Jlnst muHeHOU perpeccur Kod(PHUITMEHT 2IaCTUYHOCTH PaBeH:

I=pT

b

¥ 3aBUCHT OT X, IO3TOMY PacCUUTHIBAIOT CPEIHUI KOAPPHUIMEHT 3TaCTUIHOCTH:

5=/ ®E=p
y

< | &I

Cpennuii Ko>(Q(QUIMEHT >IaCTHYHOCTH O MOKA3bIBAET, HA CKOJLKO IIPOLEHTOB B
CPEIHEM I10 COBOKYITHOCTH U3MEHMUTCS PE3yibTaT y OT CBOEH CPEIHEN BEIMYUHBI IPU U3MEHEHUH
dakropa x Ha 1 % OT CBOEro CpeHEero 3HAUCHUSI.

3agauya
Paccuntaem KO3 PHUIMEHT 3TACTUYHOCTU U CpeIHUIN KOI((PUIMEHT TaCTUYHOCTH.

Pemenmne.

1. Paccuuraiite KO3 PUIUEHT TACTUUHOCTH U CPEIHUI KOOPDUIIMEHT DIIACTUYHOCTH.

2. Cpenaiite BHIBOIbI 00 U3MEHEHUH ) TIPU U3MEHEHUH (DAKTOPA X.
KoHTpoJibHbIE BONIPOCHI:

1. Yro moHMMaeTcs oj MmapHou perpeccuei?



2. Kakoii Bug uMeeT cucteMa HOpMaJIbHBIX YPAaBHEHUH METOa HAMMEHBIIINX KBAJIPAaTOB B Clydae
JUHENHON perpeccun?

3. ITo xakoit popMyiie BEIYUCISAETCS THHEHHBIN KO3(PPUIIUESHT TapHON KOPPESIITIu?

4. Kak BBIYUCIIAETCS U YTO MOKA3hIBAET MHICKC JE€TEPMUHAIIUN?

5. Kak mpoBepsieTcsi 3Ha4uMOCTh YPaBHEHHS PETPECCUU U OTIEIBHBIX KOA(DPUImeHToB?
6. Kak ctpoutcst JOBEpUTENBHBIN HHTEPBAJI IPOTHO3a B CIy4yae JIMHEHHOU perpeccun?

7. Kak BBIUMCIAIOTCA M YTO TIOKA3BIBAIOT KOA(PQPHUIMEHT 3JIACTHYHOCTH O W CpeaHUH

K03 UIHMERT 2acTuyHOCTH I ?

MOCTPOEHUE MOJEJA MHOXXECTBEHHOM JUHENHOM PETPECCHUH
JlabopaTopnasi paGora Nel.
Ombop ¢pakmopog 011 hocmpoerUs MHOHCECMEEHHOU TUHEHOU 3a8UCUMOCTIU
U OYeHKa cmenexu KOJIUHeAPHOCIU U MYTbIMUKONIUHEAPHOCMU Pecpeccopos

MHo:xkecTBeHHAasi JIMHeiiHasi perpeccusi — YypaBHEHHE CBSI3U C HECKOJIBKUMH
HE3aBUCUMBIMU IEPEMEHHBIMHU:

rae y — 3aBucuMasi (00BsiCHAEeMasl, SHIAOTEHHAsA) — perpeccany; Xi, X2,  , Xm — HE3aBUCUMBIC
(0OBsICHAIOIINE, SK30TCHHBIE) MEPEMEHHBIE — PErpeccophl, £ — CiIydaliHas COCTaBIISIONIAS
MOJICTH.

3aBucuMocTh (1) BO MHOTHX clydasX JOBOJIBHO XOPOIIO OTPa)kaeT CIIOKUBIITUECS
OKOHOMHNYCCKHEC B3aNMMOCBA3H. I/ICXO,Z[Ha}I I/IHq)OpMaI_[I/IH JUIA HOCTpOGHI/I}I I[aHHOﬁ 3aBUCUMOCTHU
0OBIYHO 33/1a€TCS B BUJIE HEKOTOPOU TAOJIHIIBI.

Ne daKTopbl, ANA KOTOPbIX NONYYEHbl AaHHbIe

X1 X2 Xj Xm y
1 X11 X21 Xj1 Xm1 Y1
2 X12 X22 Xj2 Xm2 V2
n Xim X2om Xijn Xmn Yn

Crnenyer onpenenuTh BCE JIM MEPEMEHHBIE CIIEIYET BKIKOYATh B yYpaBHEHUE WIN €CTh
IIEpEMEHHBIE, KOTOPBIE CYIIIECTBEHHO HE BIMSIOT Ha BEIMUUHY ) ¥ MX HELleJ1eco00pa3HO BKIIIOYATh
B (1). B mepBom ciyuae p = m, BO BTOpOM p< m.

Jns  pemieHWs 3TOTO BOIMpOCAa YacTO HCIIOJB3YeTCs TaONWIa, COCTABICHHAs W3
KOX((UIIMEHTOB MAPHON KOPPENALUU. DIEMEHTaMU TaKOW TaOIUIIBI SBISIOTCS KOAPDUITUSHTHI
NapHOW KOPPEISIUY Ui BceX m GpakTopoB. Tabmuia nuMeeT BUI:

y X1 X2 Xm
y 1 r
X ryxz ryxm
X1 1
rx1y rx1x2 rxlxm




X2 1
rxzy rxle rxzxm
Xm v 7. ees 1
rxmy XmX1 XmX2

B kiieTkax TabMIbl 3aMCaHbl MAPHbIC KOI(POUIMEHTBI KOPPEISINH, HAPUMED, Ty x,

napHbId K03 PULIMEHT KOPPETSIUN MEX Ty IEPEeMEHHBIMH X2 U X;.

Koappuumenrsr i u Tji , a Taxxe Ty vy H Fyx ; COBIIAZAIOT, TAK KaK TECHOTA CBS3U

MEXy IEPEMEHHBIMU ) U X; TaKas e, KaK MEXKy IIEPEMEHHBIMU X; U J, aHAJIOTUYHO JUIA X; U X;.

[ToaToMy TaOIMIly 3aMMCBHIBAIOT B YIPOIIEHHONW CHUMMETPHYHON (opMme (TpeyrosiabHas
dopma).

y X1 X2 Xm
y 1
ryxl ryxz Vyxm
X — 1
' rxlxz rxlxm
X2 — — 1
XoXm
Xm — — — 1

[To naHHBIM Tako# TAOIMIIBI MOKHO NMPHUMEPHO OLEHHUTH, KaKue (PaKTOPbI CYIIECTBEHHO
BIIMSIOT HA TIEPEMEHHYIO V, a KaKie — HECYIIECTBEHHO, a TAaK)K€ BBIIBUTH 3aBUCHMOCTH MEXIY
daxTopamu.

Ecnmu BenmnumHa kodpduuMeHTa MapHOM KOppensauud MeXAy ) M X; Maua, To
Heresnecoo0pa3Ho BkiMouath (aktop x; B ypaBHeHue (1). Beicokoe 3HaueHune koadduurenrta
NapHOM KOPPEISIUU MEXAY X; U Xj, TOKa3bIBAET UX TECHYIO KOPPEISLIMOHHYIO CBsI3b. CunTaercs,
YTO JIBe TIEPEMEHHBIC X; U X; SIBHO KOJUIMHEAPHBI, T.€. HAXOIATCS MEXIy COOOH B JIMHEHHOM

3aBUCHMOCTH, €CIH Ty, 20,7 . Ecin (pakTOpE! ABHO KOJUIMHEAPHBI, TO OHH AYOIHMPYIOT IPYT

Ipyra U OAVH M3 HUX PEKOMEHAYETCS HCKIIOUMTH M3 perpeccuu. IIpeamoureHue mpu 3Tom
oTmaercs He (pakTopy, OoJiee TECHO CBI3AaHHOMY C PE3yJIbTaTOM, a TOMY (PaKkTopy, KOTOPBINA MpH
JIOCTaTOYHO TECHOM CBA3U C PE3yJbTaTOM HMMEET HAUMEHBIIYI0 TECHOTY CBS3U C APYTMMH
(axTOpaMu WM BEIOUPAIOT OJIMH M3 HUX B 3aBUCHMOCTH OT UX CMBICIIA 1 MHEHUS HCCIIEIOBATEIIS.
HenenecooOpa3Ho BKIIOYaTh B ypaBHEHHUE OHOBPEMEHHO ITOKA3aTeNH, IPEICTABISIONINE CYMMY
HEKOTOPBIX ()aKTOPOB MIIM UX COCTABHBIX YacTeH, a TaKKe XapaKTEPU3YIOIIUE OJUH U TOT XKe
(daxTop, BBIPAKEHHBIH B Pa3MUYHBIX €JUHHULAX HW3MEPEHUs, Hampumep, aOCONIOTHBIX U
OTHOCHTEJTbHBIX.

[To BenuuuHe MapHBIX KOAPHUIMEHTOB KOPPEISAUN OOHApYKUBAETCS JHUIIb SIBHAS
Koppensius  paxkTopoB. Hambonplime TpyAHOCTH BO3ZHUKAIOT TPU MYIbMUKOIIUHEAPHOCU
dakropoB. [l OIEHKHM MYJIBTUKOJUIMHEAPHOCTH (AKTOPOB HCIIONB3YETCS Onpedenumens

Mampuybl napruix Kospduyuenmos mexcdaxmopnoii koppensyuu DET |R| .

Pax, - Txx,
re. 1 ..r
XH X Xy X,
DET|R|=| ™" >
S 1




Uem O6mmke k 0 onpenenuTenb MaTPHUIbl MEX(PAKTOPHON KOPPEISALNHA, TEM CHUIIbHEE
MYJIbTUKOJIIMHEAPHOCTH (DAKTOPOB U HEHAJIE)KHEE Pe3yIbTaThl MHOXKECTBEHHOU perpeccuu. 1
Ha000poT, yeM Oimke K 1 onpenenuTens MaTpUIIbl MeK()AKTOPHOU KOPPEISILIUU, TEM MEHbIIE
MYJIbTUKOJIIMHEAPHOCTH (PAKTOPOB.

3agaua

Tpebyercs MOCTPOUTH CTAaTUCTUYECKYIO 3aBUCHMOCTH CTOMMOCTH KBapTUPBI OT Tpex
(GhakTOpOB B BUIE MHOXKECTBEHHOW perpeccuu (Tadmn. 1). s mocTpoeHus MOJENH, B MEPBYIO
ouepeslb, HEOOXOTUMO TMPOBECTH OTOOP (aKTOPOB M OILECHUTH CTENCHb KOJTMHEAPHOCTH
perpeccopos.

Pemenne.

1. Paccunraiite ko3¢ ¢unmentsl napHoW Koppensauuu. IlpoBepbTe NPAaBUIBLHOCTD
pacdeToB ¢ momotibio cratuctudeckoi dyakuuun KOPPEJI anekTponHo# Tabmuibt
Microsoft Excel.

2. Ilo momyd4eHHBIM 3HAYCHHUSAM TAPHBIX KOA(DQPHUIIMEHTOB KOPPEIALUA OTOCpUTE
HanOoJsee cynecTBeHHbIe (hakTopsl st ypaBHeHus (1).

3. TIpoBepbTe (hakTOpHI HA KOJUIMHEAPHOCTH U MYJIbTUKOJITMHEAPHOCTD.
4. CpenaliTe BBIBOIBI.
Tabmuma 1.
I/ICXOI[HI:IG JAaHHBIC 3a1a4YU
paccTosiHue
CTOMMOCTb o6y as Xunas
5 00 MeTpo,
Ne nsm. KBapmpbl, |(nnowagb, m“ | Afowaib,
2 MUHYT
TbIC. JOn., y X 1 M™ X 2

NewKom’ 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.
Oyenka napamempog ypasHeHusi MHONCECMBEHHOU pecpeccu

Jl1s onieHKH napameTpoB ypaBHEHMS! MHOYKECTBEHHOW JINHEWHOU PErpecCUM NMPUMEHSIOT
MeToa HanMeHbIuX kBaaparoB (MHK).

Jns. NUHEWHBIX YpaBHEHUW W HEIWMHEWHBIX YpPaBHEHUM, MPUBOJMMBIX K JIMHEHUHBIM,
CTPOUTCS CIIEAYIONIAsl CUCTEMA HOPMAIbHBIX YPaBHEHUM, peIlIEHHE KOTOPOU MO3BOJISIET MOTYYUTh
OLICHKH MMapaMEeTPOB PErpeccuu, B YaCTHOCTHU Ui ypaBHeHus (1):

Zy =nb, +blzx1 +bzzx2 +...+bm2xp,
Zyxl =b02x1 +b12x12 +b22x1x2 +...+bm2xmx1, o
Zyxm =b02xm +b12x1xp +b22x2xm +...+bm2xi.

OI[HI/IM H3 MCTOJOB IJId €€ PCHICHUS ABJISICTCA MCTOJ OHpeHGHHTGHGﬁI

po_Db,_Ab A,
0 — A ’ - A ° m A ’
no Yx Yu WY,
RDITID I I
A 1 1 24 m1
rae — ONpPCACIUTEIb CUCTCMBI;
2
S, Y, Y xS
Abo , Abl yenes Abm — YACTHBIC OIIPEACIUTEIN; KOTOPBLIE IOIYYaIOTCS IIYTEM 3aMEHBI

COOTBGTCTBYIOH_IGI‘O CTO.H6I_[a ManI/ILIBI OHpe,Z[GHI/ITG.HH CUCTCMbI 1aHHBIMHU HCBOﬁ YaCTUu CUCTCMBI.
3agaua

1. PaccumtaiiTe mapameTpbl ypaBHEHUSI MHOKECTBEHHOM PETPECCUHU C MOMOILBIO METO/1a
onpenenurenei. s BBIYUCICHUS ONPEACIUTEICH HCIOIb3YUTE CTATUCTUYECKYIO
¢byakuuro MOIIPEJI. TlpoBepbTe mosiydeHHBIC PE3yJbTaThl C MOMONIBIO (YHKIIUU
JINTHEWH.

2. 3anuiumTe NOJIy4EHHOE YPaBHEHUE MHOKECTBEHHON PErPECCHUM.

JlabopaTopHasi paGora Ne3.
Tlocmpoenue ypasHeHuss MHOXMCECMBEHHOU pecpeccu 8 CMAHOAPMU308aHHOU popme

Ecnmn ko3 ¢uuneHTsl MHOXECTBEHHOW pETpecCHd paccMarpuBaTh B KadecTBE
nokaszareseil BIUSHHUS (PAKTOpOB, TO CIeAyeT UMETh B BHIY, YTO KO3(PHUUIMEHTH perpeccuu
MeX1y coOOl MpsSMO HE CpaBHUMBL VX dnciieHHbIE 3HAUEHHsI 3aBUCST OT BHIOPAHHBIX €IMHMUI]
U3MepeHus Kaxaoro (axkropa. YtoObl K03(hPULIMEHTHI perpecCHy CTaal CPABHUMBIL, UX IPUBOIST
K CTaHJapTH3MPOBAHHOMY Macitady. [[is 3Toro Bce mepeMeHHbIE BRIPAXAIOT B Oe3pa3MepHbIX,
TaK Ha3bIBAEMBIX CTAaHJAPTU3UPOBAHHBIX EIMHMLAX M3MEPEHHUS IPH TOMOIIM CIIEeIYIOIUX
COOTHOIIEHUM:
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rae Oy, Oy, — COOTBETCTBEHHO CPEIHUE KBAPATHYHBIE OTKIOHEHUS.

CBoOoaHbIif WiIeH bp B CTaHAAPTU30BAHHOM YPAaBHCHHH MHOXECTBEHHOW PpPErpecCHH
OTCYTCTBYET, T.€. ypaBHeHuE (1) MOKHO 3amucaTh B BUJE:

t, = ﬂltxl +ﬂ2tx2 +...+,Bmtxm +& .

Bce mnepemeHHble ypaBHEHHS BBIPRXEHBI B CPaBHUMBIX EIMHUIAX H3MEPEHUSI.
Koaddurmentsr BBy B Ha3bIBAKOTCS Koa¢duLmeHTaMu perpeccun B
CTaHJApTU30BaHHOM MacmTale. 1 ux onpeneneHus MOXXHO MEpelTH 0T K03 (HUITMEHTOB b; K

p j (J=Lm) yu 00paTHO OCYILECTBIIIETCS 10 (hopMyJie:

Koaddummentsi perpeccun (2) mokaspIBarOT BIUSHHS U3MEHEHUS KX 101 IIEPEMEHHON Ha
u3MeHeHue gaxTtopa y. Bece koo pumeHTs! BhIpaXKeHbI B CPABHUMBIX €IMHUIIAX U3MepeHHs. Yem

Oonbiie | p j |, TemM cuimpHee BIMSET COOTBETCTBYIOUIMH (DakTOpHBIM IOKa3aTenb Ha

pe3yJIbTaTUBHBIM.

Takum oOpa3oMm, cCpaBHUBas MeEXIy CcoOOH cTaHIapTH30BaHHBIE KOA(D(PHUITUEHTHI
perpeccuu MOKHO PAaHKHMPOBATh (PAKTOPHI MO CHJIE WX BO3ACUCTBUS Ha pe3yibrar. B sTom
OCHOBHOE JIOCTOMHCTBO CTaHIAPTHU30BAaHHBIX KO3(P(PHUIIMEHTOB perpeccMd B OTIHYHE OT
KO3 PHUIIUEHTOB «YHCTOI» perpeccu, KOTOpble HECPaBHUMBI MEX1Y cO00ii.

Ha npakTike 4acTo HCIONB3YIOT YpaBHEHHE PETPECCUH B CTAaHIAPTU30BAaHHOM MacIITade
B BUJIE!

y=p0x+ Brxy +ot+ B,X, +E

Kak 06b110 MoKa3zaHo BbIlIe, paHXUPOBaHUE (PAKTOPOB, yUACTBYIOIIMX BO MHOKECTBEHHOM
JUHEHHON PErpecchH, MOXET OBITh MPOBEACHO dYepe3 CTaHAapTU30BaHHBIC KOI(PPHUIIMESHTHI
perpeccun (f-kod3pPunrenTsr). JTa Ke 1edb MOXET ObITh JOCTUTHYTA C MOMOIIBIO YaCTHBIX
KO3 PHUIIMEHTOB KOPpEISIIIUU — U JIMHEWHBIX CBsized. Kpome TOro, WacTHbIe MOKa3arenu
KOppeNsiUM  IMIMPOKO HCHOJB3YIOTCS TMPH  peleHHH MpolieMbl orbopa  (akTOpoB:
11e51eco00pa3HOCTh BKIIOYCHUS TOTO WJIM MHOTO ()aKTopa B MOJEIH JOKA3bIBACTCS BEIUYHHOM
1oKa3aTessi YaCTHOM KOppelsuu.

Yactabie k03P GUIIUEHTHI (MM UHACKCHI) KOPPEISAIUN XapaKTEPU3YIOT TECHOTY CBS3H
MEXIY Ppe3yJlbTaTOM M COOTBETCTBYIOIIUM (AKTOPOM MpH YCTPAHEHUU BIUSHUS JIPYTUX
(GaKTOpOB, BKJIIOUCHHBIX B ypaBHeHHE perpeccuu. [lokasateny 4YacTHOW KOPPEISIIHA
MPEJICTABISIIOT CO00i OTHOIICHHE COKPAIICHUS OCTATOYHOW IUCIEPCHUU, MPOU3OIICAIIETO B
pe3yabTaTe JONOJHUTEIBHOTO BKIIFOUEHHS B aHAIM3 HOBOTO (DaKTOpa, K OCTATOYHOU JUCIIEPCHH,
MMEBIIIEH MECTO JI0 BBEJICHHS B MOJIEIIb HOBOTO (akTopa.

KoaddunmenT yacTHo# KOppensnuu, n3MepsIOIni BIUsSHUE Ha ) (hakTopa X; IpH
HEM3MEHHOM YPOBHE IPYTUX (haKTOPOB, MOXKHO ONPEACTUTH IO GopMyIIe:
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2
Ryxl...x-...xm — MHOXECTBEHHBIH KOA(P(UIMEHT JeTepMUHALMU BCEr0 KOMIUIEKCa m

J
R 2
(axTopos ¢ pesynbraTtoM; “tyxx,..x; XX, — IOKa3aTesb AETEPMUHALINM, HO O€3 BBEICHHS B

rae

MoJieTh paKTopa X;.

Cpennre kKod(DPUIMEHTH SJIACTUYHOCTH I JIMHEHHOW MHOXKECTBEHHOW pEerpeccuu
pacCUUTHIBAIOTCS IO (hopMyIie:

D, =b,
yx; =0 p—
nu HOKa?)BIBaIOT, Ha CKOJIBKO HpOHeHTOB B Cpe[[HeM I10 COBOKyHHOCTI/I HNU3MCHUTCA pe3yﬂbTaT y oT

CBOEH BEJIMYMHBI NPU W3MeHeHHH (aktopa x Ha 1 % OT cBOero 3HaueHHsl NPU HEU3MEHHBIX
3HAYEHUAX JIPYTUX (PAKTOPOB.

3agaua

1. Paccumraiite  craHmapTu3oBaHHBIE  KOI(DPHUIIMEHTHI  pPErpeccud.  3alMIINUTE
NOJIy4eHHOE YpaBHEHHE B CTaHJApTU30BaHHOM MaciuTabde Bujaa (2).
2. TlpopamxupyiTe CTaHIAPTU30BaHHBIC KOA(DQPHUIIMEHTH pErpeccuu IO CHile HX
BO3JICHCTBUS Ha PE3yJIbTar.
3. PaccumTaiite cpennre Kod(pPUITMEHTHI JTaCTUYHOCTH.
JlabopaTopnasi paGora Ne4.

Cocmasnenue uacmuvix ypasHenuii pecpeccuu

Ha ocHoBe MTMHEWHOTO ypaBHEHHUSI MHOXKECTBEHHOU perpeccuu (1) MoryT ObITh HaWECHBI
YacTHBIE YpaBHEHHUS PETPECCHM, T.€. YPaBHEHUS pETPECCHUU, KOTOPBHIE  CBI3BIBAIOT
pEe3yabTATUBHBIA TPU3HAK C COOTBETCTBYIOIIMMH (DaKTOpaMH X; TPU 3aKpPEIUICHUH JAPYTHX,
YYUTHIBAEMBIX BO MHOXXECTBEHHOH perpeccud, (akTopoB Ha cpeaHeM ypoBHe. YacTHbIC
YPaBHEHUS PErPECCUU UMEIOT CICIYIOLIUN BUL:

yxl,xz,x3,.... X == bo +b1x1 +b2)C2 +b3X3 +...+mem +g;

>7rm

yxz,xl,x3,....,xm = bO —|_blx1 +b2x2 +b3)C3 +---+bmxm + &,

Vi xixgox, =00 TOIXI Oy X2+ 4Dy X1+ 4 DX, + 6

[Ipu moacTaHOBKE B 3TH ypaBHEHUS CPEIHUX 3HAUEHUH COOTBETCTBYIOIIUX (PAKTOPOB OHU
MPUHUMAIOT BUJ TAPHBIX YPABHEHUW JIMHEHHOMN perpeccui, T. €. UMEEM:



rac

By =by+by,x2 +byx3+...+ b, xm;

B oriamume oT mapHO#l perpeccuy, YacTHBIE YPAaBHEHHUS PErpecCHd XapaKTEePH3YIOT
U30JIMPOBAaHHOE BIUsHHE (akTOopa Ha pe3yabTar, 00 Apyrue (akTophl 3aKpervieHbl Ha
HEM3MEHHOM YpoBHE. D (DEKThI BIUSHUS APYTUX (GAKTOPOB MPUCOEANHEHBI B HUX K CBOOOTHOMY
YJIeHy ypaBHEHUS MHOXECTBEHHOW PErpeccHH. JTO MO3BOJSET HA OCHOBE YACTHBIX YpaBHEHHM
perpeccuu onpeessaTh YacTHbIe KO3 PUIIMEHTHI 2JIaCTHYHOCTH:

2 =b al ,

i TS xx X, X X
yxja IR ERRIE R E RS EREE R

rae b; — ko3 duuments! perpeccun i HakTopa X; B ypaBHEHUU MHOXKECTBEHHON PErpeccHy;

Y x; xl ’ )C2 yeres X Jj-1° X JHL2eo X m — 3HaYCHHE Pe3ybTaTUBHOIO (PaKTOpa, MOJIy4EHHOE U3

YaCTHOT'O ypaBHEHUS PErPEeCcCUU IPU JaHHOM 3Ha4eHHH (pakTopa X;.
3agaua

1. CocTaBbTe 4aCTHBIE YPaBHEHHS PETPECCHH.
2. Ompenenure 4YacTHbE KOI(D(UIMEHTHI 3JTACTUYHOCTH W TPOPAHKUPYHTE
(bakTopbI MO CUJIE UX BO3/IEUCTBUS Ha PE3yibTar.
JlabopaTopHasi paGora NeS.

OM@HKCI HaoedcHocmu pe3yibmamoes MHOMCECMBEHHOLL pezpeccuu u Koppeaayuu

[TpakTHyeckasi 3HAUMMOCTh YpPaBHEHHUS MHOKECTBEHHOM pErpeccuy OIICHUBAETCS C
MIOMOIIIBIO TIOKa3aTeNisi MHOXKECTBEHHOM KOppeNsilMM W ero KBaapata — KodpduiueHra
JeTepMUHAIU Y.

[TokazaTrenb  MHOMKECTBEHHOM  KOppeNsSIIMM  XapakTepu3yeT  TECHOTY  CBS3U
paccMaTtpuBaeMoro Habopa (HakTOpoB C HCCIEIyeMbIM IMPHU3HAKOM, WM, MHAa4ye, OIICHUBAET
TECHOTY COBMECTHOTO BIUAHUS (DAKTOPOB Ha PE3yJIbTar.



HezaBucumo ot opmbl CBS3HM MOKa3aTelb MHOKECTBEHHOM KOPPENSILUU MOXKET ObITh
HalJIEH KaK UHJEKC MHOXECTBEHHON KOPPEISALIHH:

2
rne O ) — oOmas aucrepcust pe3ysibTaTUBHOrO TpusHaka; Oocm — OCTATOYHAS JUCIIEPCHUS

2 — Z (y o J;xl X0 5eees Xy )2

JUTSl ypaBHEHUSI j> = f(xl 5 X geees xm) , O i

n

[Ipu nuHEHHONW 3aBUCUMOCTH TPU3HAKOB (opMysa HMHACKCA KOPPEISIHA MOXKET OBITh
TaK)Ke MPEJCTaBICHA CIEAYIOIIUM BhIpaXKECHUEM:

m
Ryxlaxz seees Xy - Zﬂxj ryxj ’
J=1

rae ﬂx ; — CTaHJapTH30BaHHBIE KOO()PULIMEHTHI PETPECCHH; Fyx ; — TapHble KO3(PHUIUEHTDI

KOPPEISIUH pe3yiIbTaTa ¢ KaXIbIM (pakTopoMm.

@opMysia UHIEKCa MHOKECTBEHHOW KOPPEALMU Ul JIMHEHHON PErpeccuu Iojydusa
Ha3BaHUE JMHENHOr0 KOI(P(PuIueHTa MHOKECTBEHHON KOPPeJslii, WK, 4TO TO K€ CaMmoe,
COBOKYITHOI'0 KO3((PpuuuenTa Koppeasiiu.

NHnexkc MHOXKECTBEHHOM KOoppensaiuu nu3mensiercs ot 0 1o 1. Yem Onumxke ero 3Ha4CHHE K
1, TeM TecHee CBs3b PE3yIbTATHBHOIO IMPHU3HAKA CO BCEM HAOOPOM HCCIEAYeMBIX (HhaKTOPOB.
Bennuuna mHEKCa MHOKECTBEHHON KOPPETSAIIUUA OOJIbIIE WIM PaBHA MaKCUMAJIbHOTO MapHOTO
WHJIEKCA KOPPEIISIIIUU:

R >R

VX{Xp... X, »x ;(max) >

jzﬂn

[Tpu mpaBWIBHOM BKJIIOYEHUH (DaKTOPOB B PErPECCHOHHBIM aHAIN3 BEIMYMHA WHICKCA
MHO>KECTBEHHOM KOppensuuu OyJeT CyIeCTBEHHO OTIMYAThCS OT MHAEKCA KOPPESLUU MapHOn
3aBUCUMOCTH.

Koadpduument (MHIEKC) MHOKECTBEHHOM J€TEpMUHAIIMK PACCUMTHIBACTCS KaK KBaJpaT
MH/IEKCa MHOXKECTBEHHON KOPPEIISALMHU:

2
VX[X5...X,,

CxoppeKTHUpOBaHHBIN KO3(PGUIIUECHT (MHIEKC) MHOKECTBEHHOM IETEPMUHAIINN COJEPIKHUT
IIOTIPAaBKY Ha YKMCIIO CTETEeHEH CBOOOIBI M paCCYUTHIBACTCS O (hopMyIIe:

R =1-(1-R%).—"~!

n-m-1-



TJI€ 7 — YMCII0 HAOIIOICHU;, M — YUCIIO (haKTOPOB.

3HAUYMMOCTb YPaBHEHHS MHO>KECTBEHHOM PErpeccuy B LIEJIOM OLIEHUBAETCS ¢ MOMOUIBbIO
F-xkputepusa @uiepa:

R? .n—m—l
1-R? m

Fqbakm. =

Finasnonipenensercs npu 3aganaoM o (0,05; 0,01) u crenensx cBodoasl kI =m, k2 =n—m
— 1, (m — gmucno mapameTpoB MpH (GAKTOPHBIX MEPEMEHHBIX B YPaBHEHHH MHOKECTBCHHOM
perpeccun).

YacTHbIi F-KpUTEpHUA OIIEHUBAET CTATUCTUYECKYIO 3HAUMMOCTD ITPUCYTCTBUS KaKI0T0 U3
¢axTopoB B ypaBHeHUHU. B obuiem Buze, a1 GakTOPOB YaCTHBINA F-KPUTEPHl ONPEAETUTCS KaK:

2 2
- Ryxl, i Ryxj,,_,,xj_l Xy H=m =1
yacmx; 2
J 1— R 1

VX1 jﬂxm

Finagn g wactHOTO F-KpuTEpHs onpenensercs npy 3aJaHHOM 0. M CTeneHsx cBoboabl k1 = 1, k2
=n—-m-—1.

Onenka 3HAYMMOCTH KOI()(PUIMEHTOB YHUCTON pPErpeccUd ¢ TOMOUIBIO f-KPUTEPHS
Crpl0ofIeHTa CBOAUTCS K BBIUYMCICHHUIO 3HAUCHHUS:

J
{ = = |F
gaxm.

TZe mp; —CPEIHssl KBagpaTHUHAs OIMOKa Kod(duimeHTa perpeccuu bj, OHA MOXET OBITH
oIpeziesieHa 1o cieyomei Gpopmye:

O- \/1 Ryx1x2 X 1

\/1 Rxx X, .\/n_m_l

my, =

2
VX|X5...X,, — MHOXECTBEHHBII KO3(}(ULHEHT JeTepMUHAIIMU BCETO KOMIUIEKca m (PaKTOpOB

2
C pe3yJabTaTOM; ijxl...xm — k03¢ puLMEeHT neTepMUHALMYU I 3aBUCUMOCTH (haKkTopa X; CO

BCEMH JIPYTUMHU (PaKTOpPaMHU YpaBHEHHUSI MHOKECTBEHHON PErpeccuu.
tma6a OTIPEIETISICTCS IPU 33JAHHOM 0L U CTENIEHU CBOOOIBI k =n —m - 1.

3agaua

1. Paccuwmraiite nunelHOr0 Ko>(p(QHUIMEHTa MHOKECTBEHHON KOPPEIALMU U CAECIAlTe
BBIBOJ] O TECHOTE CBSI3M PE3yJIbTATUBHOTO MPU3HAKA CO BCEM HAOOpOM HCCIIeTyeMbIX
(hakTOpOB.



2. Paccuuraiite K0>()(UIMEHT MHOYKECTBEHHOM IETEPMUHALIMU M CAEIAWTE BBIBOJA 00
OIICHKE Ka4eCTBa OCTPOCHHOM MOJIEIH.

3. Paccunraiite Fpuon ¥ CPABHUTE MONYIEHHOE 3HAUYCHHUE CO 3HAYEHHEM, PACCUNTAHHBIM
¢ nomompio (ynkumu JIMHEWH. Onpenemute Frgn DU 3aJaHHOM YPOBHE
3Hauumoctu o = 0,05. CpaBHUTE MOJIy4YE€HHbIE 3HAYECHUS Finaon U Fpaxm, clENalTE
BBIBOJI O CYILIECTBEHHOCTH CBSI3H.

4. Omnpenenute tpam ¥ traon IPU 3aJaHHOM ypoBHe 3HaumMmoctH o = 0,05 CpaBHuTe
MOJIy4YEHHBIEC 3HAUECHHUS U ClIeJaiiTe BBIBOJ O CTATUCTUYECKONM 3HAUMMOCTH TapaMeTpOB
perpeccum.

KoHTposbHbIE BOIPOCHI:

1. Yto moHMMaeTcs o1 TIMHEWHONM MHOKECTBEHHOM perpeccueit?

2. Kakue 3agaum penaroTcs Ipy NOCTPOCHNUN ypaBHEHUS perpeccun’?

3. Kakue TpeOoBaHus NPEIbIBIAIOTCS K GaKTOpaM, BKIIOYAEMBIM B YPaBHEHHUE perpeccuu?
4. Yto moHMMAETCS MO KOJUIMHEAPHOCTHIO U MYJIbTHKOJUIMHEAPHOCTHIO (PaKTOpoB?

5. Kak npoBepsieTcs HaIM4ue KOJUTMHEAPHOCTH U MYJIbTUKOJUTMHEAPHOCTH ?

6. Kakoii Bug umeeT cucreMa HOpMaJIbHbIX YPAaBHEHHUI METO/1a HAMMEHBIIINX KBAJIPAaTOB B Clydae
JUHENHON perpeccun?

7. ITo xakoit popMyIie BEIYUCIISAETCS WHIEKC MHOKECTBEHHON KOPPEIISIIHH?

8. Kak BBIYMCISAIOTCA MHIEKC MHOMXECTBEHHOM JETEPMHUHALIMU U CKOPPEKTUPOBAHHBIN MHACKC
MHO>KECTBEHHOU JIeTepMUHALINH?

9. Yto o3HauaeT HU3KOE 3HaYCHHE KOd(puineHTa (MHIeKCa) MHOKECTBEHHOW KOppesuu?
10. Kak npoBepsieTcsi 3HaUMMOCTh YPaBHEHUS PETPECCUU U OTAEIBHBIX K03 puineHToB?

11. Kak cTposTcst 4aCTHbIE ypaBHEHHS perpeccuu’?

12. Kak BBIYHCIIAIOTCS CPETHUE YACTHBIE KO UIIMESHTHI DIIACTUUHOCTH?

13. Yto Takoe cTaHIapTU3UPOBAHHBIC IEPEMEHHbIE?

14. Kakoii Bu uMeeT ypaBHEHHUE JIMHEHHON perpeccuu B CTaHIapTU3UPOBaHHOM MaciTade?
15. Uto noHnmaeTcs ol FOMOCKEAACTUYHOCTHIO?

16. Kak nmpoBepsieTcsi runore3a 0 TOMOCKEAACTUYHOCTH PsAJIa OCTaTKOB?

IOCTPOEHUE PETPECCHOHHBIX MOJIEJIEM C ®PUKTUBHBIMUA
HEPEMEHHBIMH

B perpeccuoHHBIX MOJENAX B KaueCTBE OOBSCHSIONIUX MMEPEMEHHBIX YacTO MPUXOTUTCS
UCIIOJIb30BaTh HE TOJIBKO KOJIMYECTBEHHBIC (OMpeNesieMble YMCICHHO), HO M KauyeCTBEHHBIC
nepemeHHble. Hampumep, cmpoc Ha Kkakoe-muOo OJaro MOXET ONpedensaTbCs —Kak
KOJIMYECTBEHHBIMU TIepeMEHHbIMH (IIeHa JaHHOTO Ojara), Tak M Kad4eCTBEHHBIMH (BKYCHI
notpebureneil). KauecTBeHHbIE TOKa3aTeNN B YUCICHHOM BUJE NPEACTaBUTh HENb3s. Bo3Hukaer
npo0ieMa OTPaKeHUS B MOJICTTH BIIMSIHHSI TAKHX TIEPEMEHHBIX Ha HCCIEAYEMYIO BEIMYNHY.



OOBIYHO B MOJENSX BIMSHHE KaYeCTBEHHOTO (haKTopa BBIPAXAeTCs B BUJIC (DUKTHUBHOM
(MCKYCCTBEHHOM) TEPEeMEHHOW, KOTOpas OTpakaeT JBa MNPOTHBOIOJOXKHBIX COCTOSIHUS
Ka4yecTBeHHOro (akTopa. B 3ToM ciyuac (UKTHBHAS TMEpPEeMEHHAsh MOXET BBIPAXKATHCS B
JBOMYHOM (opme:

De 0, pakTop HE NEUCTBYET;

1, pakTop HEHCTBYET.

[lepemennas D Ha3wiBaeTCs @hukmusHo (UCKYCCMBEHHOU, O0BOUYHOU) NepeMeHHOU
(unouxamopom).

PerpeccrnonHbIe MOJIENHN, COIEPIKAIINE JTUIITb KAYeCTBEHHBIE O0OBSCHSIOIINE TIEPEMEHHBIE,
HA3BIBAIOTCS MoOenamu oucnepcuonnoeo ananuza (ANOVA-Monensimn).

Hampumep, mycts Y — HavanbHast 3apaboTHas 1jiaTa.

D 0, ecliv MPETEHICHT HE UMEET BBICILIET0 00pa30BaHMUs;

1, ecu IpEeTEHICHT UMEET BBICIIIEe 00Opa30BaHKE.

Tornma 3aBUCMMOCTb MOKHO BBIPA3UTh MOJIEIIBIO TTAPHOM PErPECCUU:
Y=0B,+D+¢,

O4eBHUIHO,

MY |[D=0)=p,+y-0=p0;
MY |D=)=py+y-1=0,+7.

Kosbduument [y omperenser CpeIHIO HAYalbHYIO 3apa0OTHYIO IUIATy IIpH
OTCYTCTBHHM BBHICIIETO 0Opa3oBaHus. KosdduiueHt ) yKa3piBaeT, Ha KaKyl BEIUYHHY

OTJIMYAIOTCS CPEIHNE HavaIbHbIC 3apa00THBIE TUIATHI IPH HAJTMYWHU U TIPU OTCYTCTBUU BBICIIETO
oOpazoBaHusi y mpereHneHTa. [IpoBepsisi CTaTHYECKYIO 3HAYMMOCTh Kodhdumuenta Y ¢

MOMOIIBIO  /-CTATUCTUKH, JMOO 3HAYUMOCTh Kod(hdHIMeHTa AeTepMUHALINHI R2 nm F-
CTaTHCTUKH, MOYKHO OTIPEICTUTh, BIMSET WJIM HET HATMYHE BRICIIIETO 00pa30BaHUs HA HAYAIBHYIO
3apaboTHYIO IIATY.

Mopnenu, B KOTOPHIX OOBSCHSIOIINE MEPEMEHHBIE HOCST KaK KOJWYECTBEHHBIH, TaK U
KaueCTBEHHBIM XapakTep, Ha3bIBAIOTCSA Moldenamu Kosapuayuounozo auanuza (ANCOVA-
MOJIETISIMH ).

CylecTByeT HECKOJIBKO Pa3HOBUIHOCTEN MOJIeNIel KOBAPUALIMOHHOTO aHaJIn3a.

1. Mopgean KOBApMAIMOHHOIO AHAJIM3a MNPH HAJIHYHM Y
(GuKTHBHOI IEpeMeHHOH IBYX AJbTEPHATHB.

PaccmoTpuM NpOCTEMIIYI0O MOJEIb ¢ OJHOM KOJIMYECTBEHHOM M OJHOM KadyeCTBEHHOM

NePEeMEHHBIMH, UMEIOIIYIO /1B aTbTEPHATUBHBIX COCTOSIHUSL:

Y=0+px+D+¢.
[Tycts, Hanipumep, ¥ — 3apaboTHas TU1aTa COTPYAHUKA (PUPMBI, X — CTaXK COTPYAHUKA, D —
II0JI COTPYJHUKA, T.€.
0, eclii COTpYAHUK-KEHIIINHA;

1, eciii COTpYTHUK-MY>KUHMHA.

Torma oxupaemMoe 3HaUCHUE 3apa0OTHOM TUTATHI COTPYIHUKOB IPH X T'OJaX TPYIOBOTO
cTaxka OyJeT:

MY |x, D=0)=f,+ px;
MY |x,D=1)=fy+ pix+y=(fy +7)+ bix.

3apa0oTHas m1aTa B JAaHHOM CJIy4ae SIBJISETCS JIMHEHHON QyHKIMeH oT cTaxka paboThl.



[lpu  cocraBiaeHnn Moxmened ¢  (QUKTHBHBIMH  TIEPEMEHHBIMH  HEOOXOIMMO
PYKOBOJICTBOBATBHCS CICAYIOIIUM HAPAGUIOM MOOEIUPOBAHUs: €CIIA KauyeCTBEHHAs IepeMeHHas
UMeeT Kk aTbTePHATUBHBIX 3HAYCHUH, TO MIPU MOJCIUPOBAHUU HCTONb3yeTcs (kK — 1) GUKTHUBHBIX
MEPCMCHHBIX. Takum 06p3.30M, CCJIn MNEpCMCHHAA HMCECT J[JiBa AJbTCPHATUBHLIX 3HAYCHUA
(HampuMmep, ToJT), TO B MOJIETh MOKHO BBECTH TOJIBKO OJIHY (DMKTHUBHYIO TTIEPEMEHHYIO.

Ecnu He cnenoBaTh JaHHOMY MIPaBUITY, TO MPU MOJISITMPOBAHUH UCCIIEIOBATEINb MOMA1aeT
B CUTYAIIHIO COBEPIICHHON MYJIbTUKOJTHHEAPHOCTH WIIH TaK HA3bIBAEMYIO JI08VUIKY (PUKMUBHOU
nepemeHHOU.

3HaueHUe KayeCTBEHHON MEPEMEHHOM, A1 KoToporo npuHumaercs D = 0, Ha3bIBaeTCs
0a306blM WA CcpasHumenvhviM. BbIOOp 0a30BOro 3HAYCHUS OOBIYHO JAUKTYETCS IEISIMU
UCCIICIOBaHMS, HO MOXET OBITh M TPOU3BOJIEHBIM.

Koaddumment ) B Mopenn mHOTIA HA3BIBACTCS Ougpepenyuanbrvim Ko3gduyuenmom
800001020 UjleHa, TaK KaK OH IOKA3bIBACT, Ha KAKyI0 BEIUYMHY OTIMYACTCS CBOOOIHBIN YJICH
MOJIEJIH TIpH 3HaYCHUH (PUKTUBHOU MEPEMEHHOMN, PAaBHOM €IUHUIIE, OT CBOOOHOTO WICHA MOJICIN
npu 6a30BOM 3HAYCHUHN (DUKTUBHON NIEPEMEHHOM.

2. Moaenu KOBApPHAIMOHHOIO AaHAJAM3a MNPH HAJIMYMH Y
Ka4eCTBEHHbIX NepeMeHHbIX 0oJiee IBYX AJbTEPHATHUB.

PaccmoTrpum Mozenb ¢ JByMS OOBSCHSIOUIMMHM IE€PEMEHHBIMHU, OJHA U3 KOTOPBIX
KOJIMYECTBEHHAsl, a Jpyras — KauecTBeHHas. [Ipuuem kaduecTBEHHas NMEpeMEHHash UMEET TpHU
anbTepHaTUBBL. Hampumep, pacxoibl Ha cofepkaHue pedGeHKa MOTYT ObITh CBS3aHbI C JJOXOJ1aMHU
JIOMOXO35IIICTBa W BO3pacTOM peOEHKa: MOIIKOIbHBIN, MIIaIIIMKA MIKOJIBHBIA M CTapLIUi
mKoJbHbIM. Tak Kak KauecTBeHHas MEpPEeMEHHas HMEeT TPU ajJbTepHATUBBI, TO MO 00ILIEMY
MPaBUIIy MOJCIUPOBAHMS HEOOXOAMMO HCIONB30BaTh JBE (UKTHUBHBIE TEpeMeHHBbIC. Takum
00pazoM, MOJICITb MOXET OBITH MPECTaBICHA B BU/IE:

Y=py+pix+nD +y,D, + ¢,
rae Y — pacxofsl, x — 10XObl TOMOXO3SICTB.
_ |0, ecimn HOIIKOIBHHUK,;

D
1
1, B IpOTUBOIIONIOAKHOM CITyYae.

0, ecimi JOMIKOJBHUK WA MJIAIINAM ITKOJIBHUK;

2 1,8 IPOTUBOIIOJIOKHOM CIIydae.

O0pa3yroTcs ClIeAYIONIHE 3aBUCUMOCTH:

1. Cpennuii pacxo/ Ha JOMIKOJILHUKA:

MY |D, =0, D, =0)=f, + px. (1)
2. CpenHuii pacxoJl Ha MJIIIIErO KOJbHUKA!

MY |D, =1,D, =0)=(fy + 1)+ pix. (2)
3. CpenHuii pacxo]] Ha CTapILIero NIKOJIbHUKA:

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



3necb vi, Y2 — aubddepeHnnanbHble CBOOOJHBIC UJIEHBI. ba30BBIM 3HAUYECHHUEM
KAQueCTBCHHOM IIEPEMEHHON SBJISIETCA 3HAUYCHHUE «IOLIKOJBbHUK». llocie BbruucneHus
kod(durmenToB ypaBHeHui perpeccun (1) — (3) ompenensieTcss craTucTHYecKash 3HAYMMOCTH
KOX((UITMEHTOB Y1 Y2 HA OCHOBE OOBIYHOMN #-CTATHCTUKH.

Ecnu koad¢uimeHTs! Y1 U Y2 OKa3bIBAIOTCS CTAaTUCTUYECKH HE3HAUYMMBIMH, TO MOYKHO
CeNaTh BBIBOJ], YTO BO3PACT peOCHKA HE OKa3bIBACT BIHSHUS HA PACXO/IBI TI0 €r0 COJAEPIKAHUIO.

3. Perpeccus ¢ 0HOM KOJTUYECTBEHHOM U ABYMS Ka4eCTBEHHBIMHU
NepeMeHHbIMH.
TexHuka GUKTUBHBIX IIEPEMEHHBIX MOXET OBITh PACIIPOCTPAHEHA Ha TPOU3BOJILHOE YUCIIO
Ka4eCTBEHHBIX (pakTOpoB. PaccMOTpUM cUTyalnIo ¢ IBYyMs KaU€CTBEHHBIMH [IEPEMEHHBIMHU.

[Tycte Y —3apaboTHas 1iaTa COTPYIHHMKOB (DPHPMBI, X — CTaX paboThl, Di — HaIW4HUE
BBICIIIEro 00pa3oBaHus, D> — MOJI COTPYTHUKA:

0, ecii COTpYIHUK-KEHI[MHA;

111, ecn COTPYAHUK-MY>KUHHA.

0, ecu HET BBICIIIET0 0OPA30BaHMS,

2 1,8 IIPOTUBOIIOJIOKHOM CIIyYae.
TakuMm oOpa3om, MOIYUYUM CIETYIOIIYIO0 MOJIENb:
Y =P+ pix+rD +y,D,+¢,
W3 3101 MOAENHN BBIBOJATCS CIEAYIOIIUE PETPECCUOHHBIE MOJENH:

1. Cpennsist 3apruiaTa >KEHIIHHBI 0€3 BBICIIIETO 00pa30BaHUS:
MY |D,=0,D,=0)=f,+ Bx.

2. CpenHsist 3apruiaTa >KEHITUHBI C BBICIITUM 00pa30BaHUEM:
M |D,=0,D, =1)=(By +7,) + px.

3. CpenHss 3apruiata y My>KYuHbI 0€3 BBICIIIETO 00pa30BaHuUs:
M |D, =1 D, =0)=(8,+7)+ Bix.

4. Cpennsist 3aprijiaTa My>KYUHBI C BBICIITUM 00pa30BaHUEM:
M |D,=1,D, =1)=(fy +7, +72)+ fix.

OueBUIHO, UTO BCE PETPECCHH OTJIMYAIOTCS TOJIBKO CBOOOAHBIMU WwieHaMH. [lanbHeiiee
orpejieNieHue CTaTUCTUYECKOM 3HAYMMOCTH KOA(G(ULIUEHTOB Y| U Y2 TO3BOJSET YOEIUThCA,
BJIMSIOT JIM1 00pa30BaHUE U TIOJ COTPYJHHUKA HA €ro 3apaboTHYIO IIaTy.

3agaua 1

Hccnenyercs 3aBUCUMOCTh MEXAY 3apabOTHOM IwiaToil paboduero 3a mecsn y ($),
X - BO3pacToM padouero (JieT) 1 GUKTUBHOU MepeMeHHol D — 1moj pabodero.



Ne i/ |3apaboTHasn Bospacr Iloa,
miara 3a mecsiujpadouero x M/K
y ($) (s1eT)
1 300 29 XK
2 400 40 M
3 300 36 X
4 320 32 X
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 X
12 250 28 M
13 350 30 M
14 200 25 M
15 400 48 X
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 XK
20 260 29 M

1. Heo6Xx0aMMO MOCTPOMUTH MOJEIb Y=by+bx+yD ¢ GuKTHBHOM TepeMeHHON D,

KOTOpasi IPUHUMAET JIBa 3Ha4eHHUs: | - eciu 1o pabodero My»ckoif; 0 - ecIt ot ;KeHCKUH.
2. IlpoBepHTh CTATHCTHYECKYIO 3HAYUMOCTh KOd(hurmenToB. Caenarh BHIBOIBI.
3apaua 2

Ha npennpusaruun ucnons3yiores ctanku Tpex pupm (A, B, C). Hccnenyercs HaieKHOCTD
ctankoB. [Ipy 3TOM y4uTBHIBAaETCS BO3pACT CTaHKa (X, MeC.) M BpeMsi Oe3aBapuifHOW pabOTHI 10
nocienHei noaoMku (y, yac). Beibopka u3 40 cTaHKOB jana pe3ynbTaThl, MPEICTABICHHBIC B
TabuLe.

Ne Bospact Bpewms paGotsl  |Pupma -
U3MEpEeHNsl |[CTaHKa B  [CTaHKa 0e3 MPOU3BOANTEN
MecsIax |peMOHTa B yacax |b

1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A
5 75 90 C




176

216

110

45

200

265

148

150

176

123

245

176

260

236

205

240

65

115

200

126

225

210

45

260

220

194

156

100

240

170

63

25

75

75

52

20

70

62

40

66

20

39

25

48

59

25

69

71

26

45

40

30

69

30

22

33

48

75

21

56

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35




36 58 116 C
37 50 120 B
38 37 140 A
39 56 88 B
40 67 120 A

Ouenute ypaBHEHHE perpeccuu 6e3 yueTra pa3iudus CTaHKOB Pa3HbIX GUPM.

O1neHuTh YpaBHEHHE PETPECCUU, YUUTHIBAIOIIEE pa3inyue kKauecTBa pazHbix ¢upm (F-
kputepuii  dumepa, t-xpurepuii CThIOACHTa, CKOPPEKTUPOBAHHBIA KOIP(UIIHECHT
JeTEPMUHALINN).

CpaBHUTE Ka4y€CTBO MOCTPOECHHBIX MOJIEIIEH.

[TocTpouTh KOPPENSAUOHHOE TIOJIE U HAHECTH Ha HETO Tpaduku QyHKIUH.

Cnenatb BBIBOJIBI O HEOOXOJMMOCTH HCIOJB30BaHUSI (PUKTUBHBIX MEPEMEHHBIX B 3TOM
ciyyae.

N —

nhkw

INOCTPOEHUE MOJIEJHN HEJITMHEVMHOM MAPHOM PETPECCHUHA

Henuneitnbie perpeccuu IensTcs Ha JIBa Kilacca: Perpeccuu, HeMMHEHHBIE OTHOCUTEIBHO
BKJIOYCHHBIX B aHaJIU3 OGBHCHHIOH_II/IX MNEpCMCHHBIX, HO JIMHEUHBIE 110 OLICHUBACMbIM
napaMmeTpam, U perpeccuu, HelIMHEWHBIE 10 OLEHUBAEMBIM MTapaMeTpam.

[Tpumepsl perpeccuii, HETUHEHHBIX MO OOBSICHSIONUM MEPEMEHHBIM, HO JIMHEHHBIX TIO
OLICHUBAEMBIM I1apaMeTPpaM:

2 3 .
~ IOJTMHOMBI pasHbIX crereneii Vy = @ 1 bix +byx” +b3x” + &,

=a+—+¢
X .
[Ipumepsl perpeccuii, HEMMHEMHBIX O OLIEHUBAEMbIM MapamMeTpaM:

— PaBHOCTOPOHHSIS THIIEpOOIIa Vx

b
-cremennas Vy — a4 X &

— X
~ nokazatenshas Yy = -b" - & :

_a+bx
- 9KCIIOHeHMampHas Vy — € ¢ .
Haubosee yacTo npuMeHSIIOTCA CIEAYIOUINE HEIMHEIHBIE MOIETH PETPEeCcCHil:
runepGoner — Vx — ¢ + ; ;

2
mapaGonsi — Vy = at bx +cx ;

— ° x
nokasaTenbHol Gpynkiuu Vy = d b ;

b
crenennoit pynkmuu — Vy =4 Xy np.



JlabGoparopHnasi padora Nel.
Buviuucnenue koa¢hghuyuenmos ypasneHus HeluHeluHou pecpeccuu

ITocTpoeHMIO HEIMHEHHBIX PETrPECCUOHHBIX MOJCIECH MNPEIUIECTBYET IIpoLeaypa
JMHEAPU3ALAN IEPEMEHHBIX.

Jluneapuzayus — (ot nart. linearis — JNWHEHHBINA), OMUH U3 METOIOB MPHOIMKEHHOTO
MPEACTABICHUS] 3aMKHYTBIX HEIMHEHHBIX CHUCTEM, IMPU KOTOPOM HCCIEJIOBAHHE HEIMHEHHOU
CHUCTEMBI 3aMEHSIETCS AHAJU30M JIMHEHHON CUCTEMBbI, B HEKOTOPOM CMBICIE 3KBHBAJICHTHOU
UCXONHOM. Merozsl JMHeapu3alud MMEIOT OIPAHUYCHHBIA XapakTep, T. €. SKBUBAJICHTHOCTb
HCXOJIHOM HEJTWHEHHON CHUCTEMbl M €€ JMHEHHOTO TPHOJMIKEHUS COXPAHSIETCS JUIIb IS
OTPAaHWYCHHBIX TPOCTPAHCTBEHHBIX WM BPEMEHHBIX MACIITA00B CHUCTEMBI, JMOO st
OTIpe/IeNIEHHBIX MPOIECCOB, MPUYEM, €CJIM CHUCTeMa MEePEeXOJUT C OJHOro pekuMa paboThl Ha
JIpYroM, TO CIeNyeT U3MEHUTh U €€ JIMHEApU3UPOBAHHYIO MOJeb. [IpuMmeHnss nuHeapusanuio,
MO’KHO BBISICHUTH MHOTHE KaueCTBEHHBIE U OCOOEHHO KOJIMYECTBEHHbIC CBOMCTBA HEIMHEHHOMN
CUCTEMBI.

JInsi HEeNMHEWHBIX ypaBHEHHM pErpeccuu, MPUBOJIMMBIX K JMHEWHBIM C IMOMOIIBIO
npeoOpaszoBanus (x, y) — (x’, '), cucTeMa HOPMaJIbHBIX YPaBHEHUN UMEET BUI:

na+b2x = Zy,
a) x+b» x* = X.
DI =Dy

B ITpeoOpa3oBaHHBIX IEPEMEHHBIX X, ).

Koaddumuent b npu hpakTopHOI IEPEMEHHOM X UMEET CIASAYIONIYI0O HHTEPIIPETAIIUIO: OH
MIOKa3bIBACT, Ha CKOJIBKO M3MEHHUTCS B CPEAHEM BEIMYMHA Y MPH M3MeHeHuu (akropa x Ha 1
€IMHUILY U3MEPEHHUSL.

b
T'unepbonuueckas pespeccust: Yy=a+ ; .
! — 1 . ' —
Jluneapusytoiee mpeoOpazoBaHue: X = ; YV =V,

Torna
;na +b2% = Zy,

1 1 1
LaZ;erZx_z = Zy;

y_yl
a=lZy—lel b:n xl Zx?y
n n x’ nzxz—(zx)2

_ _a+bx
Oxcnonenyuanvnas peepeccus: Vx — €



Jluneapmsytommee npeodpasopanme: X — X5 )V = Iny.

1 1 ~ anlny—Zleny
‘= ;Zlny _;bzx’ b= anz — (Zx)2
b

Cmenennas pynxyus: Vy =4 X

Jluneapusyioriee npeodpasoBanue: X = Inx;y =lny,

nZ(lnx ‘Iny)— Zlanlny

1 1
Ina = ;Zln)’ _;bZInx, b= nz:(lnx)2 — (Zlnx)z

[lepexox k mapameTpy @ ypaBHEHUS CTCIIEHHOW 3aBHCUMOCTH TPOHM3BOAT C IMTOMOIIBIO
MOTEHIIUPOBAHHUS 110 PopMyIIE:

q = elna

Ioxazamenvhas gynkyua: Vyx = 4 -b* :

JIuneapusyrolee npeodpasoBanue: X = X,y = Iny.

oo lzlny _llnbzx b= nzx ‘Iny - Zlen)’
n n ’ nzxz - (Zx)z

[lepexon k mapaMeTpaM ypaBHEHHUS MOKa3aTEIbHOM 3aBUCUMOCTH (@, b) IPOU3BOIAT IO
dbopmymnam:

Inb

a=e"". b=e
Jlocapugpmuveckas gynkyua: Yy =a+ blnx
Jluneapusytouiee npeoOpa3zoBaHue: X '=In X5y = Y.
1 1 nZlnx-y—Zlany
n n nY (Inx)* = () Inx)

3amaua
Jlns ompeneneHUs 3aBUCUMOCTH MEXAY poxaaeMocThio B Poccum (mepemeHHass y
u3MepsieMasl B THIC. YeJl.) U CpelHel 3apaboTHOM miaTod (mepeMeHHas x, usMmepsemMas B pyo.)
OBLIM MPOBEIEHBI UCCIIEI0BAHUS, PE3YNIbTAThl KOTOPHIX MPEACTaBIeHbI B Tabmule 1.

Tabmuma 1.
I'oxbr Poxnaemocts B Cpenusist 3apaboTHast
TBIC. Y€l ) iata, pyo. B Mec. X
2014 886,9 2290,1
2015 928,6 3078,4
2016 998,1 3947,2
2017 1050,6 51704
2018 1074,3 6410,4




2019 1036,9 8023,2

J1st XapaKTepUCTUKY 3aBUCMOCTH  OT X pacCUUTaTh MapaMeTPhl CICAYIOUINX (PYHKIUI:

— PaBHOCTOPOHHEH rUmepooIbI;
- CTeNeHHOU (YHKIINU;
- IOKAa3aTeJIbHON (DYHKIIHUH.

Pemenmne.
B b
1. VYpaBHeHHE pPaBHOCTOPOHHEH  THUIIEPOOIIBI Yy=a+ ; JIMHEApU3yeTCs
| 1 R '
x==;gV=}gmmayx=a+hx
2. JIns pacuera UCIOJIb3yeM TaHHbIC TAOJIUIIBI 2.
foabl y ' ' '\2 2
X yex (x) y
2014 886,9
2015 928.6
2016 998,1
2017 1050,
6
2018 1074,
3
2019 1036,
9
UTtoro
CpegHe
e
3Ha4YeHue
O
0_2

3Ha4yeHUs1 TapaMeTPOB PETPECCHH a U b paccUUThIBaeM 10 (GopMysIam:

' 1

yx—;w _ —

b= > .a=y-b-x
X

o)

3. 3anummuTe NOJIy4YEHHOE YPaBHEHUE PETPECCUU.
4. C nomouipb JTUHEAPU3YIOUUX MPeoOpa3oBaHUil OCTPOITEe ypaBHEHUE PETPECCHH IS
CTENEHHOM M TIOKA3aTeIbHON ()YHKIIUM.

JlabGoparopHnasi padora Ne2.

Buiuucnenue unoexca koppensayuu u cpeoHeti OuuOKU annpoKcumMayuy



TecHOTY CBSI3M W3y4aeMbIX SBIICHUN B HEJIMHEHWHBIX PETrpecCcUsX OLICHUBAECT MHJAEKC
KOPPpeJIsiuM, KOTOPBIi BEIYMCIIAETCS 110 GOpMyIIe:

D -3
TS Gyy  0=ee sl

Cpeansisi ommdKka anmpoKCHUMAIMM - CPEIHEE OTKIOHEHHE PACUETHBIX 3HAYCHHH OT
(haKTHIEeCKuX:

— 1 lw|y-p
_n§ ,_nE ; 00%

JlonycTuMBIN Mpeies 3HaYeHU | A - e 6omee 8 - 10%.

3agaua

1. Paccuntarh HMHIEKC KOPpEISIMM W  CPEAHIOID  ONIMOKY
anMpOKCUMAIUH [T HEJIMHEHHBIX perpeccuii JIaboparopHoii Nel.
2. OmnpenenuTh 0O KakOMy YPaBHEHUIO PErpeccMu MOJydeHa
HanOOJIbIIIas OLIEHKA TECHOTHI CBSA3H.
3. CpenaTb BBIBOJIBI.
JlabopaTopnasi paGora Ne3.

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

Z(ﬁ—i)z ,

F = = .
g SO dpy
n—-m-1
3amaua

Onpenenum F-xputepuil ®uiiepa 118 ypaBHEHMM NAapHON HEIMHEHHOW perpeccuu,
norydeHHbIX B JlabopaTopHoit pabote Nel.

Pemenmne.

1. Paccumraiite Fpaxm WU CpPaBHHUTE IOIYYEHHOE 3HAUEHUE CO 3HAYEHUEM, [ragn MPHU
3aJlaHHOM ypoBHE 3HauMMocTu o = 0,05.

2. CnenaiiTe BBIBOJBI O CYIIIECTBEHHOCTH CBSI3U.
JlabGoparopHasi padora Ne4.
Pacuem cpeonux xoa¢hgpuyuenmos snacmuunocmu

B skonomMmuueckux HCCIICAOBAHUAX IHUPOKOC NPUMCHCHUC HAXOAUT TaKou IIOKa3arTclib,
KaK CpeIHH KO3(PGUIIUEHT 3JIaCTUYHOCTH, BEIYUCIIIEMBIN 110 hopMyIie:

3=f(x)i
P



Cpennunit k03(pGUIMERT >IaCTHYHOCTH O TIOKAa3bIBAET, HA CKOJBKO IPOIIEHTOB B
CPEIHEM I10 COBOKYITHOCTH U3MEHUTCS PE3YyibTaT y OT CBOEU CPEIHEN BEIMYUHBI IPU U3MEHEHUH

dakropa x Ha 1 % OT CBOETo CpeHero 3HAYEHUSI.

3agaua

[lo rpynme mnpeanpusiThii, TPOU3BOASAIIMX OJHOPOJHYIO MPOAYKIIUIO, MU3BECTHO, KakK
3aBHCUT c€0ECTOMMOCTD €AMHHUIIBI MPOAYKLIUHU y OT (PAKTOPOB, MPUBEACHHBIX B TA0II. 3.

Tabmauma 3.
Mpu3Hak -paKTop YpaBHeHne napHo CpeaHee 3Ha4yeHue
perpeccum daKTopa

Obbvem . 58,74 x, =2,64
NnPoM3BOACTBa, MAH pyb., Yy, = 0,62 +——
X1 X

OnToBas ueHa 3a 1 )A’x =11,75-x21’6281 Xy = 1,503
T SHEProHoCUTeNns, MJH. 2
pyb., X2

fona — mpubeim, 5. =1487-1016" X, = 263
N3biIMaemon 3
rocynapcTsom, %, X3

1. Onpenenuth ¢ MOMOUIbIO CpeTHUX KO UIMEHTOB 3JACTUUYHOCTU CUILY BIIHMSIHHS
KaKaoro (hakTopa Ha pe3ysbTar.

2. PamxupoBaTh (PaKTOPHI 110 CUIIE BIUSHUS.

Pemenue.
n 58,74
1. Jlna ypaBHEeHHs paBHOCTOpPOHHEH rumepbonsr Vx, = 0,62+ T :
= o ox, b X, ~b
ayxlzf(xl)fl:__z' 1
Y x, a+blx ax+b-

2. Paccumnraiite cpenaue KodOPUITMEHTHI 37TaCTUMHOCTH JJISI CTEIIEHHOHN M MTOKa3aTeIbHOU
¢yuxkunit (IIpunoxenue 4).

BPEMEHHBDIE PA/1bl

COBOKYITHOCTh YHOPSZOYEHHBIX BO BpPEMEHM HAONIONEHUN HEKOTOPOTO IMOKa3aTems
HA3bIBAIOT 8PEMEHHbIM PAOOM.

Psn naGmroneHuit 3a 3HAYCHHSIMU OMPEIEICHHOTO TIOKA3aTels, YIOPSIOYCHHBIH B
3aBUCHUMOCTH OT BO3PACTAIOIIMUX WM yOBIBAIOIIMX 3HAYCHHM IPYroro MOKa3aTesi, Ha3bIBAIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OtnenbHbIe HAOMIOCHNUS BPEMEHHOTO PsiJia Ha3bIBAIOTCS YPOBHAMU STOTO Psila.
JlabopaTopnasi paGora Nel

Buisignenue anomanvuwix yposHeti pemMeHHbIX psioos



YpoBHU BpPEMEHHBIX PSIOB MOTYT WMETh aHOMalbHbIC 3HaueHUs. [losBIIeHWE TaKux
3HaUEHUH MOKET OBITh BEI3BAHO OIMIMOKaMu Tipu cOope, 3aIUCH WK Tiepeadye HHPOPMAITUU — 3TO
OIIMOKH TEXHHYECKOTO TMOPSIKA, WIH OMIMOKK TepBoro poxa. OqHaKo aHOMaJbHBIC 3HAYCHUS
MOTYT OTpa)kaTh pealibHbIC MPOIIECCHI, HAIIPUMEP CKAuOK JOJUIapa WM MaJeHue Kypca IEHHBIX
Oymar ¥ T.JI.; TAKHE aHOMAJIbHBIC 3HAYEHUSI OTHOCST K OIIMOKAaM BTOPOTO POJIa, OHH HE MOJIIekKAT
ycTpaHeHuto. [ BBISBICHUS aHOMAIIBHBIX YPOBHEH BPEMEHHBIX PSIIOB MOXXKHO HCIIOJIb30BaTh
Mmemoo Upeuna.

IIycTe nMeeTcs BpeMEHHOM psf:

V; :ylayZ"“"yt"”"yn, t:l,_n. (1)

Metoa UpBuHa npeanonaracT HCIOIb30BaHUE CIIENYIONIEH (HOPMYJIBI:

|yt _yt—l|

2
O-y

A = t:l,_n_

rne 0, =V —V

Pacuernble 3HaueHnst A,,A;  CpaBHHUBAIOTCS C TAaOIMYHBIMH 3HAYCHHUSMH KPUTCPUS

Upsuna A, ; ecnm Kakoe-mub0 U3 HUX OKa3bIBAETCs OOJbIIE TaOIUYHOIO, TO COOTBETCTBYIOIIEE

3Ha4YeHHE J); YpPOBHS psila CUMUTACTCS aHOMAJbHBIM. 3HAUYEHHs Kpurepus VIpBHHA 151 ypOBHS

sgaunmoctn & = 0,05 MIPUBEJICHBI B TAOIHUIIE.

n 2 3 1 2 3 5 1
0 0 0 0 00
2, 2, 1, 1, 1, 1, 1,
8 3 5 3 2 1 0
[Tocne BBISIBIEHUS aHOMAJbHBIX YPOBHEH HEOOXOAMMO ONpPENEIUTh NPUYUHBI HX
BO3HUKHOBEHUS. EcM OHM BBI3BaHBI OIIMOKAMH TEXHUYECKOTO MOPSIKA, TO OHH YCTPAHSIOTCS
au00 3aMEHOW aHOMAJIBHBIX YPOBHEH COOTBETCTBYIOUIMMH 3HAUYEHUSIMH 110 KPHUBOM,
anMpOKCUMHUPYIOIIEH BPEeMEHHOH psijl, MO0 3aMEHOW ypOoBHEH cpeqHel apuMeTHIeCKon ABYX
COCEJTHUX YPOBHEH psa.

A

a

OmmbOKH, BO3HUKAIONIME W3-32 BO3ACHCTBUSA (HAKTOPOB, HMEIOIHMX OOBEKTUBHBINA
XapakTep, YCTPAHEHHUIO HE TIOJIeKAT.

3agaua

BpeMenHnoli psij 3aan B TaOIMIHOM opMme.

I6 ’9 I1 I4 I5 I8 I1 ’ I6 I8

3
1. TIpoBepuTH HaMMYME AHOMAIBHEIX 3HaueHuii Toukn [ =2, t=5, =10

2. YcTpaHUTh aHOMAalIbHbIE YPOBHH, CUMTas MPUYMHAMHU WX BO3HUKHOBEHHUS OLIMOKHU
MEPBOTO YPOBHS.

JlabopaTopnasi paGora Ne2



Hpoeepxa cunomesvl CyuecmeoeaHusl mem)eﬂuuu

Ecimu Bo BPECMCHHOM  pAaAdy IPOABIACTCA  OJIUTCIIbHAA TCHACHIOUWUA HU3MCHCHUA
OKOHOMHYCCKOI'0O ImoKa3areijisd, TO B 9TOM ClIy4dac roBopsAT, 4YTO UMECT MECTO mpeH().

[Ton TpeH0OM MOHMMAIOT U3MEHEHHUE, Olpeiestoniee o0liee HallpaBIeHUe Pa3BUTHS UITH
OCHOBHYIO TEH/ICHIIMIO BPEMEHHOTO psija.

Jpyrumu cioBaMu, mpeHo (menoenyus) — 3T0 YCTOUYUBOE, CUCTEMAaTUYECKOE U3MECHEHUE
3HaYEHUI BPEMEHHOT0 psijia B TEYEHHE JOCTATOUHO JI0JITOT0 NMEePHoa.

[Ipy mpOrHO3MPOBAHUM BPEMEHHBIX PSIOB HEOOXOAMMO BBIICHHUTBH, CYLIECTBYET JIH
TEHJCHIMS BO BpDEMEHHOM Psly MJIM OHA OTCYTCTBYET.

s BpemenHoro psaa (1) paccMOTpU KPUTEPUH «BOCX00AWUX U HUCXOOAWUXY CEPUH,
COTJIAaCHO KOTOPOMY TCHACHIUA OMPCACIIACTCS MO CICAYIOIIEMY AJITOPUTMY.

1. I[JIH I/ICCJ'IGI[yeMOI‘O BpeMeHHOFO p;ma OHpeI[eJIHeTCH IIOCJICAOBATCIIBHOCTh 3HAKOB,
HCXOJS U3 YCIIOBUM:

+,ecnu y,. —y, >0,
% = —, eciu - 2)
) Vi1 =Y <0.

HpI/I 3TOM €CJIN HOCJIG,Z[YIOH_IGG Ha6J'IIOI[eHI/IC paBHO Hpe;[bmymeMy, TO y‘-II/ITBIBaeTCSI TOJIBKO OIHO
HaOJIFOJEHHE.

2. IloncunThIBa€TCS YUCIO CEpUt v(n) . Tlox cepuel MOHUMAETCS MOCIEA0BATEIbHOCTD
HOI[pH,Z[ paCHO.HO)KeHHI:IX IIJTOCOB U MI/IHyCOB, Hpnqu OJHWH IIJIFOC NN MI/IHyC CUUTACTCA cepneﬁ.

3. Onpepensercs NPOTSHKEHHOCTh CaMOM JUIMHHO# cepun [, (1) .

4. Tlo TabmuIie, IPUBEICHHON HIDKE, HaXOmuTCs 3Hadenue [(71) .

OnvHa n<26 26<n<153 153<n<170
paga, n
3HauyeHue 5 6 7
I(n)

5. Ecnu nHapymaercss xoTss Obl OJHO M3 CJIEIYIOIIMX HEPAaBEHCTB, TO THUIOTE3a 00
OTCYTCTBUHM TPEHJA OTBEPraeTcs ¢ JOBEPUTEIbHOU BEPOSITHOCTHIO 0,95:

1 16n-29
v(n)>| = (2n-1)-196 [ ——— |,
(m)>]3-@n=1) %

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

3agaua

Jlana nuHamMKKa €XeKBapTajJbHOTO BBIMYCKA MPOIYKIUH (PUPMBI B JIEH. €]l. C TIOMOIIbIO
KPUTEPUS «BOCXOOAUUX U HUCXOOAWUX» CEPUNA CIETaTh BBIBOJ O MPUCYTCTBUU WA OTCYTCTBUU
TpeHa. JloBepuTenbHy0 BEpOSATHOCTh MPUHATH paBHOM 0,95.



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

1. lo6aBbTe B TAOIUILY JOMOJIHUTEIBHYIO CTPOKY O; U1 3AIMCH TIOCIENOBATENbHOCTH
3HAKOB, JUJIs ONpEeAETICHUs KOTOPOI HCToNb3yiiTe hopmyiy (2).

2. [ToacunTaiite ynucIo cepui v(n), MPOTSKEHHOCTh CaMOM JITTMHHOW CepUM [ max (n) u

onpenenute [(7) 1o Tabmume.

3. 3anuImTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BBHIMOIHEHHE.

4. Chemnalite BBIBOJI.

JlaGoparopuasi padora Ne3
Buvluucnenue ocnosnvix noxazameneu OUHAMUKY

ﬂJ’IH KOJMYECTBEHHOM OILCHKHW JUHAMHUKH SKOHOMHYCCKUX IMPOHCCCOB NPUMECHAOT TaKUC
CTaTUCTHYCCKHE I10Ka3aTC/id, KakK abconomuvie npupocmsl, memnsvl pocma u npupocma. Onu
noapa3aAciIsItOTCA Ha yenHole, bazucnvie U cpe()Hue.

Ecnu cpaBHeHUEe ypOBHEN BPEMEHHOTO Psiia OCYILECTBISECTCA C OJHUM U TEM XKE YPOBHEM,
IPUHATHIM 3a 0a3y, TO OKa3aTeIu Ha3bIBalOTCA Oa3ucHbimuy. ECn cpaBHEHHE OCYILIECTBIISETCS €
nepeMeHHOo# 0a30i, MprueM Kakblii MOCIeIYIOIUN YPOBEHb CPAaBHUBACTCS C MPEABIAYIIIUM, TO
BBIUMCJICHHBIE TIOKA3aTEIIN HA3bIBAIOTCS YeNnHbIMU.

@opMmysbl A BBIYMCIEHHUS LEMHbIX, 0a3MCHBIX M CPEIHUX aOCOIIOTHBIX MPHUPOCTOB,
TEMIIOB POCTa M TEMIIOB IpupocTa naHbl B Tabmuie (1). B ¢opmynax npuHATH 0003HAUCHHUS:

Y =V15V2seees Viseees )y — ypOBHU BpPEMEHHOTO psijia, n — JJIMHA psga, ) s — YPOBEHBb
BPEMEHHOTO PsiJia, MPUHATHIN 32 6a3y 1JIsl CpaBHEHUSI.

O603Haue AGCONIOTHBIN Temn pocTa Temn
Hue npupoct npupocTa
LienHoi Ay, =y, —) T, - Y oo K,=T,-100°
Vi1
. basucHbi AVs, =Y — T —ﬁ-IOO Ks =Ts5,—10
7] ot —
Vs
CpepHwit — — — K, =T —1009
Ay, =22 T=n22 10 o
n—1 Vi

Onucanue AWHAMHKU psada CPpCAHUM MNPUPOCTOM COOTBCTCTBYCT €ro NpCACTABICHUIO B
BHJIE IPAMOM, MPOXOASIICH yepe3 IBe KpaliHhe TOUYKH. {151 mosydeHust mporHo3HOro 3HaYEHUs
Ha OAWH HIar BHOEpCO AOCTATOYHO K IOCICAHEMY Ha6JIIOI[eHI/IIO I[OGaBI/ITB 3HAYCHHUC CPCIAHCTO
a0COJIIOTHOTO MPUPOCTA:



Vet =Va tAY . (3)

riae )V, — 3Ha4CHHE TOKa3aTells B 7 TOYKE BPEMEHHOTO psija, V4] — MPOTHO3HOE 3HAYCHHE

nokasarens B touke 7+ 1, Ay — snauenne cpensero npupocra BpeMeHHOTO psiaa.

[Tomyyenue nmporHo3Horo 3HadeHus1 Mo Gopmyne (3) KOPPEeKTHO, €Clu JAMHAMHUKA psaa
Onmu3ka K JuHelHHOW. Ha Takoil paBHOMEpHBIM XapakTep AMHAMHUKH YKa3bIBalOT MPUMEPHO
OJIMHAKOBBIE 1IETTHbIE A0COIOTHBIE TPUPOCTHI.

Hcnonp3oBaHue cpeAHero Temma pocTa (CpeJHero Temma MpUpOCcTa) AJS OMUCAHUS
AUHAMHUKU DPA3BUTUA pdaaa COOTBCTCTBYCT €ro MpCACTaBJICHHIO B BHU/C MOKAa3aTeIIbHOU WU
SKCIOHEHIIMAIBbHON KpPHUBOM, MPOBEICHHOW 4Yepe3 [IB€ KpalHUE TOYKH, M XapaKTepHO IS
nmponeccoB, HM3MCHCHUC JUHAMHUKH KOTOPBIX IMPOUCXOAUT C IMOCTOSAHHBIM TCMIIOM POCTA.
[Tporuno3Hoe 3Ha4eHHEe HA OJIUH IlIar BIEpE] ONpeneisercs no popmyie:

.)A}n+1 :yn'T-

HenocraTkoM mNpoOrHO3MpOBaHMS C HCIOJIB30BAHUEM CPEIHEr0 IPUPOCTa U CPETHETO
TEMIIa pOCTa SBISIETCS TO, YTO OHM YUUTBIBAIOT HAYAJIBHBIM U KOHEYHBIN YPOBHH Pslia, HCKIIIOYast
BIMSHUE IIPOMEKYTOUHBIX ypOBHEW. TeM He MeHee, OHM HCIOIb3YIOTCS KaK IPOCTEHIINE,
MPUOJIMKEHHBIE CIIOCOOBI MPOTHO3UPOBAHHS.

3agaua.

ExxexBapranbHas auHamuka (oHma 3apaboTHOHM MmiIaThl paOOTHUKOB (PUPMBI B JICH. €.
IpeJICTaBICHA B TaOIUIIE.

1

2

3

4

5

89
46,00

89
81,50

90
24,10

90
63,15

91
05,75

OO0ocHOBaTh MPABOMEPHOCTh HCIOJIB30BAHHE CPETHETO MPUPOCTa Ui ONPEACICHUS
IPOTHO3HOTO 3HaUeHUs (PoHAa 3apabOTHOM TIaThl B 6-M KBapTae.

3agaua.

H3meHeHne exXeKBapTaIbHON TUHAMHUKU (OHAA 3apab0THON MJIaThl pAOOTHUKOB (hPUPMBI
IPOMCXOIUIIO IPUMEPHO € MOCTOSIHHBIM TEMITOM pOCTa B TeueHue 5 kBapTanoB. PoH[ 3apaboTHOM
matel B 1-kBaprane cocranisin 9523,08 neH. en., a B 5-m kBapTane — 9693,13 aewn. en.

Omnpenenutb nporHo3 (onHna 3apaboTHOH TUIaThl paOOTHUKOB (UPMBI B 6-M KBapTase,
UCTIONB3Ys CPEIHUM TEMIT poCTa.

JlaGoparopHas Ne4
Cenasxcueanue 8pemMeHHbIX PAO0S

[IpenBapuTenbHblil aHAIN3 BPEMEHHBIX PsAI0B SKOHOMMUYECKHUX ITOKA3aTeNIeH 3aKIH09acTCs
B BBIBICHUM aHOMAJbHBIX 3HAYCHWM YPOBHEH psfa, KOTOPBIE HE COOTBETCTBYIOT pEalbHBIM
BO3MOKHOCTSIM PacCMaTpUBaEMOM SKOHOMHUUYECKONW CUCTEMBI, a TAK)KE B ONPEICICHUN HAIUYUS
TpEeHA.



Haubonee pacmpocTpaHeHHBIM TPUEMOM JJisi YCTPAaHEHHUS AaHOMAalbHBIX 3HAuEHUI
IOKa3aTeled U OTCYTCTBHUS TEHACHLIMM BPEMEHHOTO psia SIBISETCS C2AaAMNCUBAHUE 8PEMEHHO20
paoa. Ilpu 3ToM npous3BoAUTCS 3aMeHa (AaKTUUYECKUX YPOBHEH BPEMEHHOIO psijia PacUETHBIMH,
YTO crnocoOcTByeT Oojiee YETKOMY MpOSIBICHUIO TeHACHIMH psaga. CKomb3siimue cpegHue
MO3BOJIAIOT CIVIAUTh CIydyaliHbIe U IEPUOANYECKUE KOIeOaHUsI BpEMEHHOTO pAJa.

Haubonee pacnpocTpaHeHHONH NpOLEAYPOl CrIaXUBAaHUS SBISETCS METON MPOCHOLl
ckonvsaujeli cpeoreti. CHauana Jyuisi BpeMEHHOTO psifia OIpeeNsieTcss MHTepBall CriakuBaHus (g).
Ecnu HeoOXomuMO CriaajuTh MeNKHe KoyieOaHus, TO WHTEpPBAI CrIaXWBaHUS OepyT IO
BO3MOYKHOCTH OOJBIIMM, €CIH HYXXHO COXPaHHTh 0oJjiee MeNKHhe KojaeOaHus, TO HHTEpBaI
CriIa)XKMBaHUs yMEHbIIAIOT. JJ1s1 IEpBbIX (g) ypOBHEH BPEMEHHOTO psifia BBIYUCIISETCS UX CPEAHEE
apudmeTnyeckoe 3HaYeHUE. ITO OyJeT CriakeHHOE 3Hau€HUE YPOBHS pAla, HAXOISIIErocs B
MHTEPBAJIE CIVIAKUBAHUA. 3aTEM MHTEPBAJ CIIIAXKUBAHUS CIBUrAeTCsS HA OJUH YPOBEHb BIIPABO,
MOBTOPSIETCSI BBIUMCICHUE CpeaHer apudmeTudeckoit u T.1. B pesynapTare TakoW Mporemypsbl
HOJYYUM PSAJ CIVIQXKEHHBIX 3HAYEHUH, NPU 3TOM B 3aBUCHMOCTH OT (g) MEpBbIE U NOCIETHHE
YPOBHU TEPSIOTCA.

JnuHy wHTEepBasia criakuBaHus (g) ynoOHO OpaTh B BHJIE HEYETHOTO YHCIIA, B ITOM
cllydae pacyeTHOE 3HAUYEHHUE CKOJIB3AILIeH cpeiHel OyaeT MPUXOAUTHCS Ha CPEIHUN WHTEepBal

pana.

Hanpuwmep, 115 uatepBana g = 3 criiaeHHbIe YPOBHHU PACCUUTHIBAIOTCS 1O opmyie:

)A’t =V ty tym)/3.

UroObl HE MOTEpATh NEPBbIM M MOCIEIHUN YPOBHHM DPsJla, UX MOXHO BBIYUCIHTH TIO
dbopmynam napaboaMIecKOT0 HHTEPIOIUPOBAHUS:

1 =06y +2y, —y3)/6,
JA}" = (V2 T2y, +5y,)/06.

Meroz poCTON CKOIB3SIIEH CPEIHEH JACT XOPOLIUE PE3YIbTaThl B JMHAMUYECKUX PsAIax
C TMHEWHOW TEeHAEHIIUEH pa3BUTHSI.

Jns psfaoB ¢ HETUHEWHOW TEHICHLUMEH pa3BUTHA HEOOXOOUMO MPHUMEHSATh METO
836CUICHHOU CKOb3sAWel cpedHel. DTOT METOJ OTJIIMYAeTCs OT METOAa MPOCTON CKOJB3SIICH
CpelHeW TeM, YTO YPOBHH, BXOJSIIME B MHTEPBAl CIIIAKUBAHUS, CYMMUPYIOTCA C Pa3HBIMU
Becamu. J1Jisi MOJIMHOMOB 2-T0 U 3-r0 MOPSIAKOB IO S-4JI€HHON B3BEIICHHOM CKOJIB3SIICH CpeTHer
[EHTPaIbHOE 3HAYCHHE ONpeenseTcs mo Gpopmyse:

Ve =1/35-(3y, 5 +12y, +17y, +12y,,1 = 3y452)-

BecoBbie k03(pGUIIMEHTH TIPU CTIIAKUBAHWKM 10 TOJWHOMAaM 2-TO U 3-TO TOPSIKOB B
3aBUCHMOCTHU OT JJIMHBI MHTCPBAJIa CrIIa’)KUBAHUA IPCACTABJICHBI B TaG.HI/II_Ie.

[OnvHa nHTepBana craaXKumsaHua BecoBoi KoapPpuumeHT
5 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BbipaBHMBaHME  BpPEMEHHBIX  pAJOB  MOXET  OBITh  NPOMU3BEACHO  METOJIOM
9KCNOHEHYUanrbHo2o cenaxcueanus. CyTb MeTOla 3akKildaeTcs B TOM, YTO B IPOLENype
HAXO0X/ICHUS CTJIA)KEHHOT'O YPOBHSI HCIIOJIb3YIOTCS 3HAUEHUS TOJIBKO MPEAIIECTBYIOMUX YPOBHEN
PSAIOB, B3ATHIE C OINPEACICHHBIM BECOM, MPUYEM BEC HAOIIOJECHUS YMEHBIIACTCS IO Mepe



YAaJICHHA €0 OT MOMCHTAa BPEMECHH, AJId KOTOPOTI0 OIPCACIACTCA CrIa)KEHHOC 3HAYCHNEC YPOBHA

psana. Eciu st uCXomHOTO BpeMEHHOTO psiga Vi = V15 V2 seeees Viseeess Vi COOTBETCTBYIOIIHNE

CTJIAKEHHBIE 3HAUCHUSI YPOBHEH O0O0O03HAYHTH St , tie t=1,n | 10 sKCHOHEHHMAIBbHOE

CIJIa)KMBAaHHUE TIPOM3BOUTCS TI0 PEKYPPEHTHOMY COOTHOILEHHIO:
Si=a-y,+(-a)-§,

r7e o — napameTp criiakuaHusi, npuyem 0 1, BenmmuuHa (1- o)) Ha3bIBaeTcs KodhpuIreHToM
JTVICKOHTHPOBAHHS.

Hcnonp3yst peKyppeHTHOE COOTHOILIEHHUE [UIsl BCEX YPOBHEH pPsizia, HAUYMHAs C IEPBOrO U
KOHYasi MOMEHTOM YPOBHS £, MOKHO IIOJIyYUTh, YTO IKCIIOHEHIIUAJIbHAS CPEHSAs, T.€. CIIIaXKEHHOE
JaHHBIM METOAOM 3HA4CHHE YPOBHS Dsla, SBISICTCA B3BEIICHHOM CpENHEH  BCEX
IIPEALIECTBYIOIINUX YPOBHEMU:

S,=a) (1-a) -y, +(1-a)S,,

OObIYHO A1 BPEMEHHBIX PSAZOB B SKOHOMHYECKHX BEIMYMHAX BEIMYUHY IapaMeTrpa
CriIaKMBaHMs BbIOMparoT B mHTEpBasie ot 0,1 mo 0,3.

HavanbHblil napamerp Sy IIPUHUMAIOT PABHBIM 3HAUYEHHUIO IIEPBOIO YPOBHS psiia WU
paBHBIM cpeiHel apuPMeTHUECKON HECKOJIBKUX MEePBhIX WICHOB psJla, HAIPUMED:

S0:y1+J;2+J’3.

3agaua
[To maHHBIM TUHAMUKHU yposkaitHOCTH 3a 10 JieT, MpUBEIeHHBIM B TAOJIUIIE, PACCUUTATH:

- 3-, 5-11eTHUE CKOJIB3SIINE CPETHUE NTPOCTHIE;
— 5-TIeTHUE CKOJIB3SIINE CPEAHUE B3BEIICHHBIE;
— CPAaBHUTb PE3yJIbTaThl paCUETOB.

6,3 1,2 8,1 ,7 6,3 7,3 0,9 5,4 9,7 1,7
- IOCTpOMTE TpadUKHU psia TMHAMHUKN U TPEHIOB JTUHEHHOUN (QUIBTPALIHH.
3anaua

B Tabnuue mnpuBeneHbl JaHHbIE YHMCICHHOCTH MIperojaBaTeNiell BBICIIUX Y4eOHBIX
3aBeneHnid P® (Teic. WenoBek) mo rojaaM. [Ipow3BecTH CriakMBaHHWE BPEMEHHOTO psiga C
MCIIOJIb30BAHUEM SKCIIOHEHIIUAIBHOM CpETHEN, MPUHSB MapaMeTp CriiaKuBaHUS a=0,1u
a = 0,3. Tlo pe3ynbraram pacyeToB ONPEAECIUTh, KAKON U3 CTIIAXKEHHBIX BPEMEHHBIX PSZI0B HOCUT
OoJiee TIIaIKuil XapakTep.

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

JlabopaTopnas Ne5



Buvibop naunyuwezo euoa mpenoa ¢ nomowwro Excel

s onpeneneHus mapaMeTpoB JIMHEHHOIO TPeHA 110 METOAY HAaWMEHBIIMX KBaJIpaToB
UCTIONB3yeTCs craructudeckas ¢yakuus JIMHEWH, st onpeneieHus SKCIOHEHIIMAIBHOTO

tpenna JIITPOIIPHUBJI. B kauecTBe He3aBUCHMON MepeMeHHoi BhIcTymaeT Bpems [ = 1,7 .

B Excel nunus Tpenaa Moxet ObITh 100aBJIeHa B AHAarpaMMy ¢ 00JIaCTSIMH THCTOTPAMMBI
niu B rpaduk. [ 3Toro HeoOX0aAMMO:

— BBIJICJTUTH 00JIACTh IMArpaMMBbl; B TJIAaBHOM MEHIO BbIOpaTh JJuacpamma—/lobasums nunuio
mpenoa;

— B MMOSIBUBIIEMCS THAJIOTOBOM OKHE JIunusi mpernda BbIOpaTh BHI JIMHUU TPEHIA W 33]aTh
COOTBETCTBYIOIIME MapaMeTpbl. JIJis MOJMHOMHAIBLHOTO TpPEHAAa HEOOXOAMMO 3a/aTh
CTEMCHB aNMPOKCHMHUPYIOIIETO MOJTHMHOMA.

B kadecTBe JOMOJHUTEIBHON HHPOPMAIIMY HA TUArPaMME MOKHO OTOOPa3UTh YpaBHECHUE
perpeccur ¥ 3HAYCHUE CPEAHEKBAAPATUYECKOTO OTKJIOHCHHS, YCTAHOBHB COOTBETCTBYIOIINE
¢naxku Ha 3aknaake /lapamempsi TUATOTOBOTO OKHA JIuHuUs mpeHoa.

3agaua

Jlunamuka Bbimycka npoaykuuu OUHASHANM XapakTepusyeTcs JaHHBIMU (MJIH. JTOJI.),
MPEJICTABICHHBIMU B TaOIHIIE.

fopn Bbinyck fopn Bbinyck
npoAyKuum 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

[TpoBecTn pacyer mapaMeTpOB JTMHEWHOTO U KCIIOHEHIIMAIBHOTO TPSHIOB.
[Toctpouts rpaduku psiga TMHAMUKHA U TPEHIOB.

3. BeiOpaTe Haunmydmuii BHJA TpPEHJa HAa OCHOBAaHHMH TpadUyuecKOro H300pakeHUs W
3Ha4YeHus ko3 uimenTa feTepMUHAIINH.

N —



IIpunoxkenue 2

7 OLleHOYHBbIE CPEACTBA /IS MIPOBEAECHUA MPOMEKYTOUHOM aTTeCTaliuu

a) [lnanupyemble pe3yJbTaThl 00yUYeHHsI H OIICHOYHbIE CPeJACTBA /IVIsl IPOBEeHUs MPOMEKYTOYHOM aTTeCTalluu:

Kon HNuaukarop
HHAUKAT AOCTHKEHUS OueHovHbIe cpeacTBa
opa KOMIIETeHIH U
OIIK-2: CnocoGeH ocymecTBJIATH cO0P, 00pad0TKY U CTATUCTHYECKHA AHAJIN3 JAHHBIX, HEOOXOAUMBIX VIl PelIeHUs] MOCTABJIEHHBIX JKOHOMUYECKHX
3aja4;
OIIK-2.1 IIepeyeHb TeOpeTHYECCKUX BONPOCOB K IK3aMEHY:
1. Kaxkwue TpeboBaHUS MPEABSIBIIOTCS K (hakTOpaM, BKIIIOYAEMBIM B YPaBHEHUE PETPECCHH?
2. Yto Takoe BEIOOPOUYHOE HICCIICOBAaHUE
3. Urto moHUMaeTCs MOJ JIMHEHHON MHOKECTBEHHOU perpeccueit?
4. Yem oTanyaroTcsa CTaHAAPTU30BAHHBIC KOB(l)(i)I/ILII/IeHTBI perpeccun OT KOS(l)(l)I/IL[I/ICHTOB B €CTCCTBCHHOM BI/I):[C?
5. Yro mokasbIBaeT OTpHUIATEIbHOE 3HAUCHHE KO3 HIIeHTa 371aCTUIHOCTH?
6. UYem oTnHMyaroTCs YaCTHBINA M 00mMi kputepun Pumepa?
OIIK-2.1: IIpousBozuT 7. Urto moHMMAaeTcs MOA KOJUTMHEAPHOCTHIO U MYJIbTHKOJUIMHEAPHOCTHIO (PaKTOPOB?
TOMCK M COOp MAHHBIX AT | /8 Kak npoBepsieTcs HATMUME KOJUIHHEAPHOCTH H MyJTbTHKOILTHHEAPHOCTH?
dbopmupoBaHus 6a3b1
CTATUCTUYECKOTO
HCCIICIOBAHNA IpakTHYecKne 3aJaHus
[To nanHbIM caiiTa gks.ru 0TOOpaTh MPU3HAKHU. XapaKTEPU3YIOLINE COLUAIBHO -3KOHOMHYECKOE TMOJI0KEHUE PErHOHOB
P® ITo ucxX0aHBIM TaHHBIM ITOCTPOUTH TOJI€ KOppesaiuu [1oJUroH yacToT U TUCTOrpaMMy HalauTe Ko puumreHTa
Koppessauuu . OueHnts pacnpenenenue ..Caenatb pacdeT OCHOBHBIX YHCIOBBIE XapaKTEPUCTUKH 10 PE3yJIbTaTaM
BEIOOPKU: BEIOOPOYHOE CpeAHee, AUCTIEPCHs, CPEAHEE KBAIPATHIECKOE OTKIIOHCHHE
OIIK- OIIK-2.2: O6pabareiBaet u | [IlepeuyeHb TeopeTHYECKHX BOMPOCOB K IK3aMEHY:
2.2: aHAIIU3UPYET 1 TlepeuncnuTte Bce BUIBI MOJENEH, HETMHEWHBIX OTHOCHUTEIHHO: a) BKIIFOYAEMBIX MEPEMEHHBIX; 0) OICHHBACMBIX
CTaTUCTUYECKYIO [apaMeTpoB.
uH(}OpPMAIIHIO cl|2 Kak nmpoBoauTcst mog0oop TuHeapu3yIoIero npeodpazoBaHus Ak BHYTPEHHE HETMHEHHBIX MOJIEIIeH?
UCIIOJIb30BAaHUEM METOJIOB | 3 Ha3oBute mnokaszatenu KOppeIsLMH, HCIOJIb3yeMble NPHU HEIMHEHHBIX COOTHOLIEHUAX pPacCMaTPUBAEMBIX
HSKOHOMHUYECKOI'0 aHaJin3a, | IPU3HAKOB.

CTaTUCTHUKH U CIICIIMAJIBHBIX

4 Kakwue 3amauu pemaroTcst py NOCTPOEHUH YpaBHEHUS perpeccuun’?




Kon HNuaukarop
HHAUKAT AOCTHKEHUS OueHovHbIe cpeacTBa

opa KOMIIeTeHIIUH
POrPaMMHBIX CPEACTB, | 5 . Kakoii Bua umeeT cucreMa HOpMaJbHBIX YPaBHEHUI METO/1a HAUMEHBIINX KBAJPaTOB B CIy4yae TMHEHHON
nojiyyaeT  0OOCHOBaHHBIE | perpeccuu?
BBIBOJBI W Ipexajaraer | 6. ITo kako#t (popmyIie BEIYUCIAETCS WHAECKC MHOYKECTBEHHOM KOPPEsAIu?
BO3MOYKHBIE BapHaHTHI | 7. Kak BBIUMCISIIOTCS MHIAEKC MHOXECTBEHHOM NETEPMHUHALIMM M CKOPPEKTHUPOBAHHBIN MHIEKC MHOXXECTBEHHOM
pelieHus IIOCTABJIEHHOM | AeTepMUHALIUN?
SKOHOMHYECKOU 3a/1auu 8. Kak npoBepsieTcs 3HAaUUMOCTb YpaBHEHUS PETPECCUH U OTIEIbHBIX K03 (PUIIEHTOB

I[IpakTuyeckue 3axaHus
ITo nanHbIM caiita gks.ru  0TOOpaTh MPU3HAKU. XapaKTEPU3YIOIIME COLUAIBHO =3KOHOMUYECKOE M0JIOKEHHUE
peruonoB P®. [IpoBeputh uX Ha HOPMAJIBHOCTb. . HaliTh ypaBHEHHE perpeccuu y = a + bx MeToJoM HauMEHBIINX

KBazapaToB. . [locTpouTs rpaduk: UCXOIHBIE TOUKH U ypaBHEHUE perpeccuu. JlaTh uHTEeprperanuo ko3pPuireHton
YpaBHEHUSI.

OIIK-3: Crioco0eH aHAJIM3UPOBATH U COEPKATETBbHO 00bSICHATH MPUPOAY IKOHOMHYECKHUX MPOIECCOB HA MUKPO- 1 MAKPOYPOBHE;

OIIK-3.2

OIIK-3.1: [Ipumenser
MTOHATUHHBIN arnmapar
SKOHOMMYECKOW HAYKH MIJISt
ONMUCaHUs MHUKPO- u
MaKpO’KOHOMHUYECKUX
IIPOLIECCOB

IlepeyeHb TeOpeTHYECKUX BOIPOCOB K IK3AMEHY
Urto 03HaYaeT MOHATHE «KAaYE€CTBEHHAs» MOJCIIb PETPECCHH?
B kakoMm ciyuyae BEpHO COOTHOLIEHHE 7
UYro 03HaYaeT BBICKA3BIBAHUE «TECHAS TMHEUHAS CBA3bY»?
UYro nokazbiBaeT K03 duimeHt nerepmunanuu pasusiii 0,757
Uto Takoe ommoOKa anmpoKCUMAaIIAH?
[TpuBenuTe MpuMep HETMHEWHOM PErPECCHH IO BKIIOYaEMbIM B Hee OOBACHSIOIINM IIEPEMEHHBIM, HO TMHEHHOM
10 OLICHMBAEMBbIM ITapaMETpaM.
7. UTo 3HaYUT BHYTPEHHE JIMHEWHAs MOJIETb?
8. Onuumre, 4TO 03HaYAET BBICKA3bIBAaHHUE «(DYHKIIHS, HAMITYUYIIUM 00pa30M ONHUCHIBAIOLIAS 3aBUCUMOCTD Y OT X»?

A S

Keiic-3ananus, cocrosinue U3 ONUCAHUS CUTYAllUW U BONIPOCOB K Hell

1. Omnpenenure BUA (QYHKIMHM, HAWIYYIIMM O0Opa3oM ONHMCHIBAIONIEH 3aBUCUMOCTh PACXOJOB HAa MOKYIKY
MIPOJIOBOJILCTBEHHBIX TOBAPOB B 00IIKX pacxoaax (%) - y OT cpeJHeAHEBHON 3apabO0THOM IJIaThl OJTHOTO pabOTAIOLIETO
(py0) — X MO JaHHBIM CEeMHU TeppUTOpHUil Y panbckoro peruona 3a 199X r.

2. Jy1st XapaKTepUCTHUKH 3aBUCUMOCTH Y OT X pacCUYMUTalTe apaMeTphl CICTYIOMUX §YHKITHHA:

. JIMHENHOM;
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Kon HNuaukarop
HHAUKAT AOCTHKEHUS OueHovHbIe cpeacTBa
opa KOMIIETeHIH U
. CTEIICHHOM;
. MMOKa3aTeJILHOM;
. PaBHOCTOPOHHEH THIIEepOOIIBI.
OreHuTe KOXIYI0 MOJICIb Yepe3 CPEIHIOI OMMOKY anmpokcumanuu A u F-kpurtepuit @uiepa.
OIIK-3.2 | : [Ipumensier crangaptHbie | [lepeyeHb BONPOCOB /151 MOATOTOBKH K 9K3aMEHY

TCOPCTUUCCKHUEC MOJICIN U

COBPEMEHHBIC METOIUKHU
pacuera u aHam3a
roKa3areliei,
XapaKTEePU3YIOLIUX

9KOHOMHUYECKHE TPOIIECCHI
U SBJICHHUA Ha MHUKPO- U
MaKpOypOBHE

1. Urto Takoe perpecCCUOHHBIN aHAIN3?

2. Uto noHmMaeTcs o mapHou perpeccueit?

3. Onummure cyts TpaguuuonHoro MHK 11 nuHelHoN napHO# perpeccuu.

4. Uto Takoe «oleHKa napamerpa»? Yem oTIMYAIOTCS «MCTUHHBIE» 3HAUYCHUS ITApaMETPOB PETPECCUH OT UX
OLIEHOK?

5. Uto Takoe OCTaTKu B PErPECCUOHHOM aHAIN3€e?

6. Onumure npoueaypy NpOBEPKU THIIOTESBI.

7. Uto Takoe ypoBeHb IOBEpHs?

8. Yro Takoe HHTEPBaIbHBIN Mporuo3? IloueMy Bo3HUKaET HEOOXOAMMOCTb IOCTPOCHUS TOYCUHBIX IPOTHO30B?
0. Kakoii Bug nMeer cucteMa HOpMaJIbHBIX YpaBHEHUN METOJ1a HAMMEHBIIINX KBAJIPATOB B CIIy4ae JUHEUHOM
perpeccun’?

10. ITo xakoit popMyiie BBIYUCIAETCS TUHEHHBIN KOY(PDUIIUESHT TapHON KOppesIun?

11. Kak BbIYMCIAETCS U YTO [TOKA3bIBAET UHJEKC JETEPMUHALUU?

12. Kak BpIumCIIsIETCA U UTO MTOKA3bIBAET MHAEKC IETEPMUHALINM ?

13. Kak mpoBepsieTcsi 3HaUMMOCTh YPaBHEHUS PErPECCUU U OTAEIbHBIX K03 pUiimeHToB?

14. Kak ctpoutcst noBepuTeabHbIM HHTEPBaAJI MPOTHO3A B CiIydae JUHEMHON perpeccuu?

15, Kak BBIYHCIISIIOTCS ¥ Y9TO [IOKA3bIBAIOT KOYPQHUIUMCHT SIaCTHYHOCTH D U CPEIHUH KOdDDULIMCHT 3/1aCTHIHOCTH

Keiic-3apanus, cocrosinmue U3 ONUCAHUS CUTYallUM U BONPocoB K HeH

Onpenenutsd GakTopbl, POPMUPOBABLINE LIEHY KBApTUP B cTposimuxcs qomax B Cankr-IlerepOypre B 1996 r. o naHHbIM
0 pBIHKE cTposierocs kmibs B CankT-IleTepOypre (o cocTostHuio Ha nekadpp 1996 r.)

CrenepupyiiTe GUKTUBHYIO IEPEMEHHYIO z, OTPAKAIOLIYI0 MECTOMOJIOKEHHE KBAPTUPHI 1 MO3BOJISIOIIYIO Pa3IeIuTh
BCIO COBOKYITHOCTh KBApTHP Ha JIBE TPYMIIBI: KBAapTUPHI Ha ceBepe ropoxaa (IIpumopckuii paiion, [llyBamoBo-O3epkw,
I'paxnanka) u Ha tore ropoja (FOro-3aman, Kpachocenbckuii paiion).IlocTpoiiTe ypaBHEHHE pPErpeccHH,
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Kon HNuaukarop
HHIMKAT AOCTHKEHHUSA OueHoYHbBIE CPECTBA
opa KOMIIeTeHIIUH
XapaKTepu3yIollee 3aBUCUMOCTb LIEHBI OT BCeX (PaKTOPOB, B IMHEHHOM U CTENIEHHOH GopMme.
CymecTByeT i1 pa3HHIIA B IIEHAX KBapTUP, PACMOJIOKEHHBIX B CceBepHOW W tokHOM dYacTsax Cankrt-IlerepOypra?
SIByisieTcst M HaMyue OaJIKoHa U JIOKUH TPEUMYIIECTBOM KBAapTUPHI Ha pbIHKE? Kak Bbl 00bsICHUTE ATOT QakT?
OIIK- AHanuzupyer u | [lepeyeHb BONPOCOB Uil MOATOTOBKH K IK3aMeHY
3.3: UHTEPIPETUPYET Kakue TpeboBaHus NpebsABIAIOTCA K (hakTopaM, BKIIOYaeMbIM B ypaBHEHUE perpeccun’?
IIOKa3aTelH, Yro Takoe BEIOOPOUHOE UCCIIEI0BAHHE
XapaKkTepU3YIOLINe Yrto noHnMaeTcs noj JINHEHHOW MHO>KECTBEHHOM perpeccueit?

9KOHOMHUYECKHE TPOIIECCHI
U ABJICHHA Ha MHUKPO- U
MaKpOypOBHE

Uewm oTnuvaroTcs cTaHIapTH30BaHHBIE KO PHUITUEHTHI perpeccun OT KO3h(UIIMEHTOB B €CTECTBEHHOM BUIE?

Yro moka3bIBaeT OTpULIATENIbHOE 3HAaUeHUE KO PUIIMEHTA 3TaCTUYHOCTH?

Uem oTauvaroTCs YaCTHBIN U 001uil kpuTepun dumepa?

UTo noHMMaeTCs MO KOJUTMHEAPHOCTHIO U MYJIbTUKOJUIMHEAPHOCTHIO (haKTOPOB?

KaK MIPOBEPSIETCS HATUUKME KOJUIMHEAPHOCTH U MYJIbTUKOJUTMHEAPHOCTHU?

[IpakTuyeckue 3aaHus

[To 20 mpennpusTUsIM pEeruoHa ONPEAeTUTh 3aBUCUIMOCTh BRIPAOOTKH MIPOIYKITMK HA OJTHOTO paboTHUKA V (TBIC.py0.) OT
BBOJIa B JICHCTBHE HOBBIX OCHOBHBIX (DOHIIOB X, (% oT cromMmocTu (OHIOB Ha KOHEIl ToJla) U OT YACIBHOTO Beca

NO U A LN

pabounx BBICOKOM KBaNM(HUKALMK B OOIIEH YUCIEHHOCTH pabounx x, (%).
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b) [Ilopsimoxk mnpoBeneHHsi MPOMEKYTOYHOH  aTTeCTAllMH, MOKA3aTeJd H
KPUTEPUH OLleHNBAHUSL:

[TpomexyTouHast aTTeCTalys M0 AUCHHUILTHHE « DKOHOMETPUKA) BKIIFOYACT TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISAIONIHNE OLEHUTh YPOBEHb YCBOCHHS O0YYAIONMMHUCS 3HAHUM, U TPAKTUYECKHE
3aJ[aHWs, BRISBIISIONINE CTETICHb COOPMUPOBAHHOCTH YMEHUH ¥ BIIaJICHUH, POBOAUTCS B (hopMe
IK3aMeHa.

DK3aMeH MO JaHHOHW JUCIMIUIMHE MPOBOJMUTCS B YCTHOM (hopMme Mo OuieTam, Kaxaplid u3
KOTOPBIX BKITIOYAET OJMH TEOPETUUECKUN BOIIPOC M OJHO MPAKTHUECKOE 3aaHue.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI IK3aMeHAa:

— Ha OIEHKY «OTJHYHO» (5 0aIoB) — 00yJarOMIMIACS JEMOHCTPUPYET BBHICOKUI YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIINI, BCECTOPOHHEE, CHCTEMAaTHYECKOe H TJIYOOKOEe 3HAHHE
y4eOHOTr0O MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHMsi, CBOOOIHO ONEpUpYyeT
3HAaHUSMH, YMEHUSIMH, IPUMEHSIET UX B CUTYAIIUSIX TOBBIIICHHOHN CIIOXKHOCTH;

— Ha OLIEHKY «Xopomo» (4 6amra) — oO0yJaromuiicss T1eMOHCTPUPYET CPEAHHUI YPOBEHBb
c(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYUTENIbHbIEC OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS IPU aHATMTUYECKUX OIepalHsIX, IEpeHoce
3HAaHWI U yMEHHUI HA HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamra) — oOydyaroumuiicss JIEeMOHCTPHPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B XOJ€ KOHTPOJIBHBIX MEPOIPHUSITHIA
JOITYCKAIOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTACIbHBIX 3HAHWW, yMEHUW, HaBBIKOB,
00yJaromuiCsl UCTBITHIBACT 3HAYUTEIBHBIC 3aTPYAHEHUS TpPU ONEPHUPOBAHWU 3HAHUSIMH H
YMEHHSIMH TIPU UX TIEPEHOCE Ha HOBBIC CUTYAIINU;

— Ha OIIEHKY «HEeY/0BJIeTBOPUTEIBLHOY (2 6aiia) — 00yJaromuics JeMOHCTPUPYET 3SHAHUS
He Oonee 20% TEOpETHUYECKOrO MaTepHala, JIOMYCKaeT CYIIECTBEHHBIE OIIMOKH, HE MOXET
N0Ka3aTh WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4;

— Ha OILICHKY «HEYAOBJIETBOPHTeIbHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEICHUS M OOBSCHEHHS WHQPOpPMAIMU, HE MOXKET IOKa3aTh
MHTEIJICKTYalbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.
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