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PaGouas mporpamMma paccMOTpeHa i 0100peHa Ha 3acelaHii K(afbezxpu DKOHOMHKH
17.02.2022, mpotoxoin Ne 6
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JIOUeHT Kadeapbl DKOHOMHKH, KaHI. 9KOH. HayK Vi B30
Bansiera

Penensent:

3aMecTHTeNh JUpeKTopa 1Mo ydeOHOW paboTe, 3aBemyromuii Kadeapod SKOHOMHUKH
Cubaiickoro  muctutyra (¢pmwmana) OIBOY BO  «bamkupckuif — rocynapCTBEHHBIH

YHHBEPCHTET» I-p  O9KOH. HayK, JOHEHT  OKOHOMHKHM, JI-p  3KOH.  Hayk
S H.A. CutHOBa
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JIucT akTyanu3anum padodeil NporpaMmmabl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2023 - 2024
y4eOHOM TOTy Ha 3acefaHuu Kadeapbl IKOHOMUKH

IIporokomor 20 1. Ne

3aB. kadempoii A.T. Bacuibesa

Pabouas nporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IKOHOMUKHU

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.T'. Bacunbena




1 lenu ocBOeHUsT TUCHMIIMHBI (MOLYJIs1)

oOydeHre CTYyJCHTOB OCHOBHBIM MAaTEMaTHYECKUM MOHATHSAM W METOAaM B 00JIaCTH
SKOHOMETPUYECKOTO MOJCTUPOBAHUS, TNPUMEHHUTECIBHO K PEIICHWIO 3a7a4  aHaju3a,
MIPOTHO3UPOBAHUSA U YIPABJICHHUS KOHOMHKON Ha Makpo - U MHUKpPO - ypoBHsX. B mpouecce
W3Y4YEHUs 1TOW NUCUMILIMHBI Yy CTYJACHTOB JOJKHBI OBITH C(OPMHUPOBAHBI TEOPETHUECKHE W
MPaKTUYECKHE HABBIKU PEIICHUSI SKOHOMETPUUECKHUX 3a/1a4 U aHAJIU3a MOJyUYEeHHBIX PE3yJIbTaTOB.

2 MecTo AMCHUILINHBI (MOYJI51) B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMmbl

JucuuiuinHa DKOHOMETpHUKa (MPOJBUHYTHI YpOBEHb) BXOAMUT B 0053aTENbyl0 4acTh
y4eOHOro I1aHa 00pa3oBaTeNbHOM IPOrPaAMMBI.

Jns  u3ydeHWs  JAUCUMIUIMHBI ~ HEOOXOXMMBI  3HaHUS  (YMEHMs,  BIaJEHU),
c(OpPMHPOBAHHBIC B PE3yIbTATE H3YUCHUS AUCIUILTIH/ TPAKTUK:

CrarucTtuka

Maremaruka

DKOHOMUKa OpraHu3anuu

Metoab1 00pabOTKH SKOHOMHYECKON HH(OpMaITH

3HaHus (yMEHUs, BIAJICHUA), TOJIyYeHHbIE NPU U3YYEHUU AAHHOW JUCLUIUIMHBI OYIyT
HEOOXOIUMBI JIJIS1 U3YUEHUS TUCIUILIHH/TIPAKTHK:

[ToaroroBka k caaue u caada rocyJapCTBEHHOTO 3K3aMeHa

3 Komnerenuuu odyuarouierocsi, popmMupyembie B pe3y/bTaTe 0CBOECHHA

AUCHMILIMHBI (MOAYJIs1) M IVIAHUPYeMbIe pe3y/ibTaThbl 00y4eHHus

B pesynbraTte OCBOCHMA AUCHUILIUHBI (MOIYJsl) «DKOHOMETpHKa (IPOJBUHYTHIN
YPOBEHB)» 00yUAOIIUICS TOJDKEH 00JIaaTh CIICTyOIIMMI KOMITCTCHIIHSIMHE:

KOI{ HHIUKaATOopa I/IHILI/IKaTOp JOCTHIKCHUSA KOMIICTCHIIN

OIIK-2 CriocoOeH TpHUMEHSATH IMPOJBHHYTHIE WHCTPYMEHTAIBHBIC METOABl SKOHOMHYECKOTO
aHaJIM3a B IPUKIAIHBIX U (Wan) GyHIAMEHTAIbHBIX HCCIEA0BAHUIX,

OIlK-2.1 PaboTaer ¢ HallMOHAJILHBIMU U MEXIYHAPOAHBIMU 0a3aMu JaHHBIX C LIEbIO
Moucka HeoOXoaumoW HH(oOpManMu 00 3KOHOMHUYECKHX SBJICHUSAX U
npoleccax

OIlK-2.2 OO6pabaTbiBaeT MH(POPMAIUIO 00 SKOHOMMUYECKUX SIBJICHUSAX M INPOLECCaX,

ONpeseNsieT CBS3M U 3aBUCUMOCTH MEXAY >3JEeMEHTaMH HH(pOpMaIuH,
bopMyarpyeT 000CHOBAHHBIN BBIBOJL

OIIK-2.3 BJ'Ia,HeeT COBpPCMCHHBIMU MCTOAAMU 3 KOHOMHWYCCKOI'O0 aHalin3a, CTATUCTUKNU
1 OKOHOMCTPUKHU JJI1 PECIICHUA TCOPETHUICCKUX U MIPUKIIAIHBIX 3aa4

OIIK-5 CniocoGeH ucrnonb30BaTh COBpEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOIMH U IPOTpaMMHBIE
CPEJICTBA NPU PEHIEHUH TPODECCUOHATBHBIX 3aa4.

OIIK-5.1 BriOupaer cOOTBETCTBYIOIIME COAEPKAHUIO MPO(ECCHOHANBHBIX 3a/1ad
WHCTpyMEHTapuil 00pabOTKM W  aHauu3a JIaHHBIX, COBPEMEHHbIE
1HGbOPMAaIMOHHbIE TEXHOJIOTHH U TPOrpaMMHOE obecreueHme

OIIK-5.2 Hcnonp3yer i pemeHuss Npo(ecCHOHANBHBIX 3aJad COBPEMEHHBIE
nH(pOpMaLIMOHHbIE TEXHOJIOTHH u MIPOrpaMMHbIE CpEJICTBa,
NPEIBAPUTENILHO  OIIGHUB  BO3MOXHOCTH U I€JIeCOOOPa3HOCTh  HX
YCII0JIb30BAHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUILIUHBI (MOLYJIs1)
OO0mmast TpyTI0eMKOCTh TUCHUIUIMHBI cOCTaBisgeT 3 3aueTHbIX eawnaui] 108 akax. dacos, B TOM

qHce:

— KOHTaKTHas pabora — 37 aKkaJl. 4acoB:
— aynuTopHas — 36 akaj. 4acos;

— BHeayAuTOpHas — 1 akaj. 4yacos;

— camocTosTenbHas pabora — 71 akana. 4acos;

— B (hopMme mpakTUyeckoi moaAroToBky — 0 akaj. vac;

dDopMa arrecraguu - 3a4cT

AynutopHas s
o | xomrakTHas paborta E 5 Dopma TEKyIEro
=
g B aKaJl. Jacax v Bun KOHTPOJISI
Paznen/ Tema 3 ( A ) = . p Kon
S 3 ©| caMOCTOSITENbHOW | yCleBaeMOCTH U
JCIUTLTAHBI 5 £ = . | xommerenn
@) g £ paboTHI MIPOMEKYTOYHOH
nab. | mpakT. | 2 8
Tlex. 2'Q aTTecTaluu
3aH. 3aH. | O &
1. Beenenue B mpeaMeT
Nzyuenne
JIUTEPATyPhL CTHBII OIIPOC
11 IIpenmer PATYPHL, y p
. MOJTOTOBKA K Otuer 1o
OKOHOMETPHKH, €€ IIelib, 2 2 8 .
BBIITOJTHEHHIO TabopaTOpHOI
3amaun. ba3oBble TOHATHS
112a00paTOPHBIX pabore
pabot
1.2 TloBTOopeHue TEOpUH Uzyuenue
BEPOSTHOCTH u 2 | 10 JIUTEPaTypBhI, YCTHBIH OMpoc
MaTeMaTHYeCKOH 1 MIOJTOTOBKA K |JOKJIAA K CEMHHApy
CTaTUCTUKU CCMUHApy
1.3 MaremarumaTuyeckoe
MO/JICITUPOBAHUE B
9KOHOMHKE. Krnaccer MsvueHne
Mojee. Bunet 2 2/21 8 Y YCTHBIH ompoc
JIUTEPATyPhI
MIEPEMEHHBIX. Orarsl
9KOHOMETPUYECKOTO
MOZEIUPOBAHHS
HWroro mo pasneny 6 6/311 | 26
2. PerpeccroHHbBIE MOJETH
Nzyuenue
JATEPaTypHl, OTYeT 110
MOATOTOBKA K 1a60paTOPHBIM
. BBIITOJTHEHHIO adoram
2.1 Jluneiinas perpeccus. 2 221 | 10 p
11a00paTOPHBIX OTYET 10
pabot MPOXOXKICHUIO
[Tpoxoxnenus Moyt MOOK
1 MOOK
Nzyuenue
JIUTEPaTypHl, OTyer no
HOATOTOBKA K 71a00paTOPHOI
2.2 HenuneiiHple MoIenH 2 o | 10 BBIITOJTHEHHIO pabote
perpeccun 71a00paTOPHBIX OTYET O
pabot MIPOXOXKICHUH
IIpoxoxaenne Moyt MOOK
MOOK
Wroro no pazneny 4 4/41 | 20
3. BpemenHble psiibl




N3ydenne

JTUTEPaTypHI, Oruer o
MOJITOTOBKA K naboparopHon
3.1 OcCHOBHBIE JJIEMEHTHI 2 21U 6 BBITIOJTHEHHIO pabore
BPEMEHHOTO psizia 71ab0PaTOPHBIX Otuer o
pabor TPOXOXKACHUH
IIpoxoxnenne Moyt MOOK
1 moyist MOOK
Nzydenne
JIUTEPATyPBHI, Otuer o
MOJITOTOBKA K nabopatopHon
3.2 Mozenu cTalOHapHBIX 5 21U 6 BBIITOJTHEHHIO paboTte
Y HECTAI[MOHAPHBIX PSNIOB 71a00PaTOPHBIX Ortyer o
pabor TPOXOXKACHUH
IIpoxoxnenne Moyt MOOK
moyist MOOK
HUroro no pazueny 4 421 | 12
4. CucTeMBl YKOHOMETPUYECKHX
YpaBHEHUH
N3ydenne
JTUTEePaTypHL, Oryer o
MOJIrOTOBKA K naboparopHoi
4.1 CucteMbl ypaBHCHHI B 2 21U 8 BBITIOJIHEHHIO pabore
HKOHOMETpPUKE 11a00paTOPHBIX OTYET O
pabor TIPOXOXKJICHUH
MIPOXOKICHUE Moayist MOOK
1 Moyt MOOK
Nzyuenne
JIATEPaTypHl, OTyer no
42 Cucrembl  THHGHHBIX MOJrOTOBKA K nabopatopHoi
BBITTOJIHEHHIO pabore
OJTHOBPEMEHHBIX 2 2 5
N 112a00paTOPHBIX OTYET O
ypaBHEHHI
pabor TIPOXOXKJICHUH
MIPOXOKICHUE Moayist MOOK
Moyt MOOK
HWroro mo pasneny 4 4/11 | 13
5. 3ager
Nzyuenue
5.1 3auer 1 JMTCEPATYPEL, TECT
MOATOTOBKA K
3a4eTy
Hroro mo pasneny
HWroro 3a cemectp 18 18/10| 71 3au€r
Wroro no aucuuminze 18 18/10| 71 3a4er




5 Oo6pa3zoBarejibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn 3aHATHI 1 OpPTraHU3aIlMi CAMOCTOSATEILHON pab0Thl UCTIONB3YIOTCS:

TpaguioHHble TEXHONOTHH OOYYEHHS, Tperoaralpinuye nepeaadyy uHhopManud B
roTOBOM BHUJE, (GOpMUPOBAaHHE Y4YEOHBIX YMEHHUH MO 00pasily: JEKUUA-U3JIO0KEHHUE, JICKIIHs-
0o0BsicHeHue, 1abopaTopHbie pabOTHI, KOHTPOJIbHAS padboTa U Ap.

Hcnonb30BaHre TpaaUIIMOHHBIX TEXHOJIOTHI 0OecreunBaeT OpUEHTUPOBAHUE CTYIEHTA
B MOTOKE MH(OpPMAIMH, CBSA3aHHOH C PAa3JIMYHBIMU TOAXOJAMH K ONpPEACICHHUIO CYUIHOCTH,
coJlepKaHusl, METO/I0B, OPM pa3BUTHS U CAaMOPA3BUTHS JUYHOCTH; CAMOOIIPE/IEIICHUE B BBIOOpE
ONTUMAJIFHOTO MYTH U CIIOCOOO0B JIMYHOCTHO-TIPO(ECCHOHAIBHOTO Pa3BUTHS; CHCTEMATH3AIINIO
3HAHUU, TOJYYEHHBIX CTYACHTaMHU B MpPOLECCe AyIUTOPHOW U CaMOCTOSITENBHOW pabOTHI.
JlaGopaTopHble 3aHATHS OO0ECIEYMBAIOT PAa3BUTHE M 3aKpEIUIEHWE YMEHHUH M HaBBIKOB
ompezeNieHusl Iefied M 3a7ad camMOpa3BUTHSA, a TakKe MNPUHATHS Haubosee 3()PeKTUBHBIX
PELICHUH 110 UX PeAIU3aLUU.

WnTepakTuBHBIE (OpMBI 00yuYeHUS, IpEANoJiaralollue OpraHu3alnuio oOydeHHUs Kak
IPOAYKTUBHON TBOPUECKOH JIEATENBHOCTH B PEKUME B3aUMOJEHCTBHS CTYIEHTOB JPYT C APYTOM
U C IIperojaBaTesnieM.

Hcnonp3oBaHne HMHTEPAKTUBHBIX  OOpa3oBaTEIbHBIX  TEXHOJIOTHH  CrocoOCTByeT
MOBBILICHUIO UHTEPECAa U MOTHUBALIUU YYAIllUXCsl, aKTUBU3ALIUN MBICITUTEIHLHON NEATeIbHOCTH U
TBOPYECKOTO TIOTEHIMAlTa CTYJEHTOB, JaeiaeT Oonee A(PQPEKTUBHBIM YCBOCHHE MarepHala,
MO3BOJIIET MHAUBUIyAIM3UPOBATh O0YUESHHE U BBECTH SKCTPEHHYIO KOPPEKIIUIO 3HAHUH.

[Ipu mpoBexpeHWM JaOOPATOPHBIX 3aHIATHH WCIONB3YIOTCS TpyImoBas pabora,
TEXHOJOTHS KOJUIEKTUBHON TBOPYECKOW JEATEIBHOCTH, TEXHOJOTUS COTPYIHUYECTBA,
obcyxaenue mpodiemsl B popme auckyccun, Case-study. /laHHbIe TEXHOJIOTHH 00CCIICYMBAIOT
BBICOKHI YPOBEHb YCBOCHHS CTyJIEHTaMU 3HaHUM, 3(PPEKTUBHOE M YCIEIIHOE OBJaJCHUE
YMEHHUSIMHU U HaBBIKAMH B TIPEIMETHOM 00J1acTH, (OPMUPYIOT IMO3HABATEIBHYIO IIOTPEOHOCTD H
HEO00X0IUMOCTh JAIbHEHUIIEro caMo00pa3oBaHuUs, MO3BOJIAIOT AKTUBHU3UPOBATH
HCCIIEIOBATEIIBCKYIO A TEIHHOCTD, 00ECTIEYNBAIOT AP PEKTHBHBIN KOHTPOIb YCBOCHUS 3HAHUH.

6 Y4eOHO-MeTOAMYEeCKOe 00ecnevyeHne CaMOCTOATeIbHOI padoThl 00y4arouIuxcst
[Ipencrasneno B npuioxeHuu 1.

7 OueHoOYHbIE CPeICTBA IS POBeAeHHUS IPOMEKYTOYHOM aTTecTALMU
[IpencraBneHbl B IPUIOKEHNH 2.

8 YueOHO-MeTOANYEeCKOE U HH(OPMALIMOHHOE 00ecTiedeH e JUCHUILINHBI (MOLYJI51)

a) OcHoBHas JIUTEpaTypa:

1. DkoHOMETpHKA : Y4eOHUK M TMPAKTUKYM JUis MpHKIagHoro OakamaBpuara / O. A.
Hemmumona, JI. 1. ManaxoB. — Mocksa : U3narensctBo FOpaiit, 2019. — 334 c. — (bakamnasp.
[MpuknanHoii kypc). — ISBN 978-5-534-00625-4. — Tekcr : anexrponHsiii // DBC FOpaiit [caiT].
c. 1 — URL: https://urait.ru/bcode/432950/p.1 (nata oopamenus: 22.03.2021)

2. DKOHOMETpPHKA | YIeOHUK M MPAKTUKYM JUTs akageMudeckoro Oakamaspuara / H. I11.
Kpemep, b. A. IlyTko ; mox penakuueit H. 1. Kpemepa. — 4-e u3zn., ucnp. u gomn. — Mocksa :
NznarensctBo KOpaiit, 2019. — 308 c¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-08710-9. — Texkcr : onektponnsiii // DBC IOpaiir [caiit]. ¢. 1 — URL:
https://urait.ru/bcode/426241/p.1 (nara obparmenus: 22.03.2021)

0) lonoiHMTE/IbHAS JIMTEPATYpPA:
1. JlaktronoBa, 0. C. Dxonomerpuka : yuedHoe mocobwue / 1O. C. JlakTroHOBA |



MI'TVY. - [2-¢ u3a., moarot 1o nied. u3a. 2005 r.]. - Marauroropck : MI'TV, 2016. - 1 a1ekTpoH.
OIIT. JICK (CD-ROM). - 3aru. c TUTYL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3074.pdf&show=dcatalogues/1/113
5273/3074.pdf&view=true (mata oOpamenus: 22.03.2021). - MakpooOsekr. - Tekcr
3JICKTPOHHBIN. - CBefieHus nocTynHbI Takke Ha CD-ROM.

2. JlorynoBa, O. C. DxoHomerpuka cpeactBamu Statistica 6.1. Bpemenubie u
quHaMudeckue psiabl | yaeoHoe mocobue / O. C. Jlorynosa, E. A. Wneuna, B. B. Kopoesa ;
MITY. - Marauroropck, 2009. - 135 ¢ : wm, guarp., Tabm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=228.pdf&show=dcatalogues/1/1056
118/228.pdf&view=true (nara oopamienus: 22.03.2021). - MakpooOBEKT. - TEKCT : 37IeKTPOHHBIH.
- ImeeTcs neyaTHsbli aHAJIOT.

3 KoppensiinoHHbIii U perpecCHOHHbIN aHanu3 | yueOHoe nmocooue / M. I'. Kapenuna, B.
L. Tpodumona, T. A. UBanosa u np. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anexTpoH.
OIIT. JICK (CD-ROM). - 3ar. c TUTY. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2489.pdf&show=dcatalogues/1/113
0255/2489.pdf&view=true (mara oGpamienus: 22.03.2021). - Makpooobekr. - TekcT
3JIEKTPOHHBIN. - CBezieHus HocTynHbI Takke Ha CD-ROM.

B) MeToauyeckne yKasaHus:
1

r) [IporpamMuoe obecnieuenne u UnTepHeT-pecypcebli:

IIporpammHoe o0ecnevyenne

Haumenosanue [10 Ne norosopa Cpoxk JieficTBUS JIMLEH3UN
7Zip CBOOOJHO  pacHpOCTPAHIEMOE 0ecCpPOYHO
STATISTICAB.6 |K-139-08 ot 22.12.2008 0eccpoyHO
FAR Manager CBOOOJIHO  PacHpOCTPAHIEMOE 6eccpoUHO

IIpodeccnonanbHbie 02361 JAHHBIX M HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMBI

HasBanwe kypca Cchlika
HanunonansHast MH()OPMAIIMOHHO-aHATTUTUYECKAST URL:
cucreMa —  Poccuwifckmii  WMHAEKC ~ HAY4YHOTO '

wtHpoBaHs (PUHID) https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Axamemusi Google (Google
Scholar)
WNupopmanmonnas cucrema - EnnHoe okHO A0CTyma K
1H(MOPMaIMOHHBIM pecypcam

9 MarepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCIMIIINHBI (MOTyJIs1)

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

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

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecrneucHue JUCIUITIIIMHBI BKIIFOYACT:



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

VY4eOHble  ayIuTOpuUW  JUIsl  TMPOBENEHUS  3aHATHH  JIEKIMOHHOTO  THMa -
Crennanu3upoBanHas (yaeOHas ) MeOemb (CTOMBI, CTYJIbS, I0CKA ayAUTOPHAs ), MyJIbTUMEINIHOE
o0opyaoBaHue (IIPOEKTOpP, KOMIIBIOTEp, IKpaH) JUIsl MpPe3eHTaluu y4eOHOro marepuaia Io
JTUCLHUTLIINHE;

VY4ueOHble ayaUTOpUM JJIs TPOBEACHUS JAaOOpAaTOPHBIX 3aHATHH, TPYNIOBBIX U
UH/MBUYAIbHBIX KOHCYJIbTAllMi, TEKYLIero KOHTPOJSA M IPOMEXKYTOYHOH arrecTauuu -
Crienmanu3upoBanHas (yueOHasi) MeOenb (CTONbI, CTYJbs, JOCKA ayJUTOPHAsi), IePCOHATbHBIC
KOMIIbIOTEPBl OOBEJIMHEHHbIE B JIOKAJIbHBIE CETH C BbIXOoJOM B Internet m ¢ nocrymom B
AJIEKTPOHHYI0  HH(OPMALMOHHO-00pa30BaTENbHY0 CpEeLy YHUBEPCHTETa, OCHAIICHHBIE
COBPEMEHHBIMU IPOTrPAMMHO-METOANYECKMMH KOMITJIEKCAMHU

Aynuropun a1l CaMOCTOSTEIbHOW pabOTHl (KOMITBIOTEPHBIE KIJIACCHI; YHTAIBHBIC 3aJIbI
6ubmorekn) - Cnenuanu3upoBanHas (yueOHasi) MeOenb (CTOJBI, CTYJbs, I0CKa ayAUTOpHAs),
HepCOHAJIbHBIE KOMIIBIOTEPHl OOBEAMHEHHBIE B JIOKAJbHBIE CETH C BBIXoZoM B Internet m c
JOCTYIIOM B  3JIEKTPOHHYIO HMH(MOPMAIMOHHO-00PAa30BaTENbHYI0 CpELy YHUBEPCHUTETA,
OCHAII[CHHBIE COBPEMEHHBIMH IIPOTrPAMMHO-METOINIECKUMH KOMIUIEKCAaMU

[Tomenienne it XpaHeHHS | NPO(PUIAKTHYECKOTO OOCITYyXMBAaHUS y4EeOHOTO
obopynoBaHus - MeOelb (CTOJBI, CTYJIbs, CTSIUIKH IS XPaHCHHSI YIeOHO-HATIISTHBIX ITOCOOUH
U y4eOHO-METOINYECKOM TOKYMEHTAIIUH ), TIEPCOHAIbHBIC KOMITBIOTEPHI.



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

Buiyucnenue koagghuyuenmogs ypasnenus 1uHeliHol pecpeccuu

[Tapnas perpeccusi — 3TO ypaBHEHUE CBSI3U ABYX NEPEMEHHBIX ) U X'

y = f(x),

rze Y - 3aBUCHMasi NepeMeHHas (pe3y/IbTaTHBHBINA MpPU3HAK); X - HE3aBHCUMAas, OOBSICHSIIOMAST
nepeMeHHas (MpU3HaK - (haKkTop).

Jluneitnas mapHas perpeccus; Y —a+ bx+¢ .

[TocTpoeHue ypaBHEHHs PErpeccuy CBOJIUTCS K OLICHKE €€ MapaMeTpoB (B MPUBEACHHBIX
BBIIIC YPaBHEHUSX pErpeccur — mapameTpbl & u D). JIis OIEHKM TapaMeTpoB perpeccui,
JUHEHHBIX [0 IapaMmeTpaM, HCIOJb3YIOT MeTod HauMeHbMXx kBaapatoB (MHK). MHK
IIO3BOJISIET ITOJIYYUTh TaKHE OLIEHKH IapaMeTpPOB, TP KOTOPBIX CyMMa KBaJpaTOB OTKJIOHEHUHU

(1)aKTI/I‘leCKI/IX 3HaAUYCHUH PE3YJIbTATUBHOT'O IIPU3HAKA ) OT TCOPECTUUYCCKUX y(X) MHHUMAJbHA,
T.C.

~ 2 .
D> (y-9,)" - min,
Z[J'IH HHHeﬁHbIX ypaBHeHI/Iﬁ peH_IaeTCH CJ'IeI[y}OH_IaH CUCTEMA OTHOCHUTECJIBHO A U b:

na+b> x=>y,
AF YK 3 X
I[J'IH pe]_HeHI/IH I[aHHOﬁ CHUCTEMBI U HAXOXKJACHUA a U b MOYXHO HCITIOJIB30BAaTh JABaA Imoaxoaa:

1. Ucnonb3yroTcs cleayommne COOTHOIICHHUS:

XX Xy 22X Xy

A= , Aa= .|, Ab= ,
PRIN'S >yx> x 2> yx
azﬁ; b:A—b
A A

2. M03KHO BOCIIOJIE30BaThCS TOTOBBIMHU (bOpMYJ'IaMI/I, KOTOPBIC BLITCKAIOT U3 3TOM CHUCTEMEL;

a=y-Dbx, 1)

ot )
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18 - —
e Cov(x,y)= HZ(Xi -y -y) - Kod(p(UIIMEHT BBIOOPOYHON  KOBapHAIIUU;
i=1

n
2 _ 1 ) 2
Oy = EZ(Xi - X) - jaucriepcusi (paKTOpHOro NpU3HAKAa MM BBIOOPOYHAS BapuAaIys,
=1

00o3HaYaeMast Kak Var(x) .

3agaua

HMeroTcst cTaTHUCTHYSCKHE JaHHbIE MOCTYIJICHHS JOTOBOPOB B KOHCOJIHMIUPOBAHHbIH
oromker Cankrt-IlerepOypra(y, mipo py6.) B 3aBUCMMOCTH OT YHCIEHHOCTH pabOTarommXx Ha
KPYIHBIX U CPEAHUX MPEIIPUITUAX(X, MblC.ues.) SKOHOMUKH paiioHoB 3a 2012 . mpeicTaBICHBI

B Tabnuiie 1.

Heo0xo1uMo nocTpouTs JIMHEHHOE ypaBHEHNE TAPHOM PErpeccuu ) OT X.

Penrenmne.

. Hoctynienne YHCIIEHHOCTH
© paiioHa | 0roBopoB B paboTaroumx
ropoga |Owomkery (MJapI. X (TBIC. YeJl.)

pyo.)
1 4,4 3,3
> 8.1 6,2
3 12,9 8,1
2 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
) 48,7 491
9 68,6 60,1
10 104,6 74,2
P 90,5 9
12 88,3 95
13 132,4 106
4 122 112,2
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

Tabmuma 1

1. JInst pacuera mapaMeTpoB YpaBHEHHS JIMHEMHON PETPECCHU IOCTPOMTE PACUETHYIO

Tabnuiry 2.
Tabmnma 2
Ne paiiona y X Xy X2 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
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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
HToro
Cpennue v v iy 2 2
3HAYEHHSA y X Xy X y

2. Ucnionb3ys ¢hopmydsl 1, 2 paccunTaiite mapameTps a u b.
3. 3anumuTe NOJy4YeHHOW YpaBHEHUE MTapHON PErpecCcum.

4. Jlngd TpOBEpKHM NPABWIBHOCTH IOJIYYEHHOTO YpPaBHEHUS  BOCHOJIB3YHTECHh
craructrueckor ¢pynkumeit JMHEWH Tabmmunoro npoueccopa Microsoft Excel, mis atoro:

— BBIJICIINTE UHTEPBAJ SYCEK, COACPIKAIINI 2 cTOJIONA U 5 CTPOK;
— BCTaBbTEC (PYHKIIHIO HI/IHEI?'IH, 3a7aiTe 3HAYCHUE KOHCTAHTbI U CTATUCTUKUA PABHBIMHU
CIMHHIIE.
— BBeauTe (opMmyiny Kak Qopmyly MaccuBa, AJi1 4ero Hakmure KiaBuiry F2 a 3atem
koMmOunanuro xiasum Ctrl+Shift+Enter.
B Tabmume 3. moka3aHO, B KaKOM TIOPSJKE BO3BpAIacTCs JIOMOJHUTEIbHAS
perpeccuoHHas CTaTUCTHKA.

Tabmmma 3
b a
Sep S€a
r2 sey
F df
SSp@Z. SSOC}H.

JladopaTopnasi padora Ne2.
Buiuucnenue koaghgpuyuenma xoppenayuu u cpeonei ouudKu annpokcumMayuu
TecHOTY CBsI3M WM3ydaeMbIX SIBJICHUN OLICHMBAET JIMHEHHbIN K03 duuueHT mapHou

KOppesinun rxy ;

_ 0, _Cov(x,y) _yx-¥-X
Yoo 0,0, o0,

12



Jlunelinbit K03 GUIMEHT KOPPEISIITUN U3MEHSICTCS B TIpeeax 1< I’xy < 1.

PaBencTBO KOd(duImenta HyIO CBUIACTEIHCTBYET 00 OTCYTCTBUM JIMHEHHOH CBSI3H.
PaBenctBo ko3¢ dunmenta -1 wnum +1 nokaspiBaeT Hanuuue (QYHKIMOHATBHON CBSI3U. 3HAK «+»
yKa3bIBaeT Ha CBA3b MPAMYIO0 (YBEINYCHUE WIH YMEHBIIICHHE OJTHOTO IIPU3HAKA COMPOBOXKIACTCS
AQHAJIOTUYHBIM W3MEHEHHEM JpYroro IpU3HAaKa), 3HAK «-» YKa3blBaeT Ha CBSA3b OOPATHYIO
(YBEJIMYCHUE WM YMEHBIIEHHE OJHOTO IPH3HAKA COMPOBOKIAACTCS IMPOTUBOIOIOXKHBIM TI0
HANpaBJICHUIO W3MEHEHHEM JApyroro mnpu3Haka). [lokasarensiMm TECHOTHI CBS3M MOXHO JaTh
Ka4eCTBEHHYIO OIICHKY:

KosnuecTBeHHasi Mepa TECHOTHI KavecTBeHHasi XapaKTEePUCTUKA CHJIBI

CBSI3H CBSI3H
10 0,25 Ouenn ciabas

0,25-0,44 Ciabas

0,45 -0,64 YMepenHas

0,65-0,80 CuibHas

0,81 -0,90 BeceMma cusipHas

0,91-1,00 OueHb criIbHad

OueHky KadyecTBa IIOCTPOEHHOM Mojenu onpenensieT KodgduuueHT (MHIAEKC)
JAeTEePMHHAIIUM, A TAKKE CPeIHsASl OIIMOKA anNPOKCUMAIIHMN.

2
Kos¢ppuuuent nerepmunanuu Iy :

A )2
2 2029
v g\2 -
d.(y-V)
Koadpduiment nerepmuHanmu mnpuHEMaeT 3HadeHus oT 0, korma (akTopel X He

OKa3bIBalOT HUKAKOIO BIIUSAHUSA Ha 3aBUCUMYIO IIEPEMEHHYIO, 10 1, KOTr1a N3MEHEHUs 3aBUCUMOM
MEPEMEHHOH Y MOJHOCTHIO O0BSICHUMBI BIUSHUEM (PAKTOPOB MOJIEIIH.

@yHKIMOHATIbHASI CBA3b BOSHUKAET IPU 3HAYCHUH paBHOM 1, a orcyTcTBHe cBs3H - 0. [Ipu
3HAYEHUAX MOKa3zaresnel TeCHOTHI CBs3u MeHblle 0,7 BenuunHa Kod3dduuueHTa nerepMUHaIN
Bcerna Oyner Huwxke 50%. DTo O3HAuaeT, 4TO Ha JOJIIO0 Bapualuu (PAKTOPHBIX MPHU3HAKOB
HPUXOJUTCS MEHbIIAs YacTh MO CPAaBHEHHIO C OCTAJIbHBIMU HEYUYTEHHBIMH B MOJIENIN (haKTOpaMH,
BIIMSIOIIMMHY Ha U3MEHEHHE pEe3yJIbTaTUBHOIO NoKa3arens. [locTpoeHHble IpU TaKMX yCIOBHSIX
PErpeCCUOHHBIE MOJIEIN UMEIOT HU3KOE IIPAKTUYECKOE 3HAUCHUE.

Cpeansia omulKa annmpoKCMMAIUM - CPEJHEE OTKIOHEHHE PAaCUETHBIX 3HAYEHUM OT
(haKTHYEeCKUX:

A-iya-ly|y=yl
A_nZA nZ‘ S 100%

JomycTuMplii TIpeies 3HaYeHu’ A - e Goree 8 - 10%.
3agaua

OnpenenuM JuHEHHBIH KO3(PULIMEHT NapHONH KOppEeNAUUMUd U CPETHIOI OIIUOKY
anmnpoKCUMAallu JJIs ypaBHEHUS TapHOH perpeccuu, noiydeHHoro B JlabopatopHoii padote Nel.

Peurenmne.

1. JlonoaUTe TabIUILy 2. CIEAYIOMIMMH PACYCTHBIMU MOISIMU (TabII. 4).

13



Tabmauma 4

Ne paiiona y X Xy X2 y? v, y—9, A
1 4.4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
8 48,7 49,1
9 68,6 60,1
10 1046 | 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 1442 | 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 3429 282
Hroro
Cpennne y X Xy NE F
3HAYCHHSA

o

O_Z

Fy

ry

A

2. CpaBHUTE MOJIyYEHHOE 3HaueHHE Kod(p(duIMeHTa AETepMUHALMM CO 3HAYCHHUEM,
BeluncieHHbIM pyHKueit JIMHENH.

3. Caenaiite BBIBO/IBI O TECHOTE CBSI3U U 00 OLIEHKE KauecTBa MOCTPOSHHON MOIEIIH.
JlabopaTopnasi paGora Ne3.
Oyenka 3navumocmu ypasHenus pecpeccuu ¢ nomowvto F-kpumepus Quwepa

F-xputepuit @®umiepa 3akioyaeTcss B NpOBEpKe TUIOTe3bl /o O CTaTUCTUYECKOU
HE3HAYMMOCTH ypaBHEHHUs perpeccuu. it 3Toro BeINoNHACTCS cpaBHEHHE (PaKTUIECKOTO Fgpam
U KpUTHYIECKOTro (TabmuuHOro) Fues, 3HaueHnii F-xputepust Oumiepa.

Fpaxm OTpenensercs U3 COOTHOILIEHUS 3HaUYE€HUN (aKTOPHON M OCTATOYHOW TUCHEPCUH,
paccUMTaHHBIX HA OJIHY CTENEHb CBOOOBI:

2(9—37)2 ,

m Ty n-m-1

=97 1-ry m ®)
n-m-1

ngakm. -
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r1e N — YKCio eMHUIL COBOKYITHOCTH; M — YKCIIO MApaMETPOB TIPH MEPEMEHHBIX (JIIs TMHEWHOI
perpeccuu m = 1).

Fraon — MakCHMaJbHO BO3MOYKHOEC 3HAUCHHE KPUTEPUS II0J BIUSHUEM CIIy4ailHBIX
(axropoB npu creneHsx codoasl Ky = m, ko = n —m — 1 (s nmuHelHo# perpeccun M = 1) u
YPOBHE 3HAYHMOCTH OL.

YPOBEHb 3HAYUMOCTH Ol — BEPOSTHOCTh OTBEPTHYTH NMPABUIBHYIO THIIOTE3Y MIPH YCIOBUH,
4yTo oHa BepHa. OOBIYHO BenmrunHa o mpuHuMaetcs paBaou 0,05 mwnmm 0,01.

Ecnu Frasr < Fgpaxm, T0 Ho - TUIIOTE3a O CIIy4aiiHOM IPUPO/IE OLICHUBAEMbIX XapaKTEPUCTUK
OTKJIOHSIETCS Y NMPU3HAETCS UX CTATUCTHUYECKAsi 3HAUMMOCTh U HaJeXHOCTh. Eciu Fragr > Fpaim,
TO rumnote3a Ho He OTKIOHSETCA U MPHU3HAETCS CTaTUCTUYEeCcKas HE3HAYMMOCTh, HEHA/IEKHOCTD
YpaBHEHUSI PETPECCUMU.

3agaua

Onpenenum F-xputepuit duinepa A5 ypaBHEHUS MapHO pErpeccHu, MOIy4YeHHOTO B
JlaGopaTtopHoit pabote Nel.

Peurenmne.

1. Paccunraiite Fpun o hopMyiie 3 u cpaBHUTE MOTydeHHOE 3HAUCHHE CO 3HAUCHUEM,
paccuutanubiM ¢ oMotubio ¢ynkiuu JIMHEWH B JIabopatopnoit paboteNel.

2. Onpenenute Frasn ipu 3amanHoM ypoBHe 3Hauumoctu o = 0,05 (Ilpunooicenue 1).
Kputndeckoe 3HaueHme Takke MOXKHO Haiitu ¢ momompio pynkun Excel FPACIIOBP.

3. CpaBHuTe nojydeHHbIC 3HAUYCHUS Fragi U Fpaxm, CACTANTE BBIBOJ O CYIIIECTBEHHOCTH
CBSI3H.

JladopaTopnasi padora Ne4.
Oyenka cmamucmu4eckoll 3Ha4UMOCMU NAPAMEMPO8 pecpeccuu U Koppeasayuu

1 OLEHKM CTATHCTHYECKOH 3HAYMMOCTH KOI(p(PUUMEHTOB perpeccud H
KOppeJsinuu paccuuTeiBatoTcs t-kpuTepuii CThIOJEHTa U [0BEPUTEIbHbIC HHTEPBAJIBI
Ka)XJI0r0 W3 Moka3aresieid. Berasuraercs runores3a Ho o0 CirydyaiiHOW MpUPOJIE MOKa3aTenen, T.e. 0
HE3HAYUMOM HUX OTIMYMU OT Hynd. OIeHKa 3Ha4MMOCTH KO3(PQUIMEHTOB perpeccuu u
Koppesiiui ¢ moMoibio t-kputepust CTbIOJIEHTa NPOBOAUTCS IIYyTEM CONOCTaBICHHUS HX
3HaYeHUH C BEJTMUMHOMN CITy4yailHOH omuoKu:

tb——; . =—; tr_—' (4)

CayuaiiHble OIIMOKH MapaMeTPOB TUHEHHON perpeccuu U KOdPPUIIHEHTa KOPPEISIINU
OTIpENIETSIOTCS IO (hopMyIaM:

S

2
S ocm. ocm. .

Z(X_)—()z - GX\/H’ ®)

D (=90 n-2)
sey, =

D (x=x%)?
X RN D X > 5
oam-- o 2 7

a n—>2 I’IZ(X _ )—()2 n o, ocm. nO'X ' (6)
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(7)

CpaBHuBas (GakTH4ECKOE U KpUTHYECKOE (TaOIMYHOE) 3HAYCHUS {-CTATHCTUKH - lnas: U
tparm - IPUHIMAEM WK OTBepraeM rumnortesy Ho.

Ces3p Mexny F-xpurepuem @umepa u t-cratuctuxkoir CTbIOAEHTAa BBIPAYKAETCS

2 2 [
PaBEHCTBOM: tr :tb =vF.

Ecmu taor < tpaom MM tpaxm < - Unass, TO Ho OTKIIOHSETCS, T.€. @, D U Iy He ciyyaiiHO
OTJIMYAIOTCS OT HYJIsI M CHOPMHUPOBAINCH IO BIUSHHUEM CHCTEMAaTHYECKH JCHCTBYIOIETO
dakTopa X.

Ecmu twaer > tpaxm Mk tpaxm > - tmass, TO TUNOTE3a Ho HE OTKIOHSAETCA M NPU3HACTCS
clty4aiiHasi mpupoaa GOpMUPOBAHUS d, D HIIH Iyy.

3amaua

OneHuM CTaTUCTUYECKYI0 3HAYUMOCTh KO3(DPHUIMEHTOB pPErpeccuu, PacCYUTAHHBIX B
JlabGopaTtopHoii padote Nel.

Peurenmne.

1. I[Tpumure runorezy Ho o craTucTHYecky HE3HAUMMOM OTJIMYUU TOKa3aTesled OT HyJis a
=b= Mxy = 0.

2. PaccunraiiTe BeMTMYUHBI CITyYaifHBIX OMIMOOK, HCIIONB3Ys (hopMmynsl 4, 5, 6, 7. CpaBHUTE
MOJTy4YeHHbIE 3HAYEHHUs CO 3HAYCHMUSIMH, pacCuuTaHHbIMH ¢ nomomsio Qynkuuu JIMHEWH B
JlaGopartopnoii padoreNel.

3. Onpenenute trae: U 3a1aHHOM ypoBHE 3HaUMMOCTH o = 0,05 1 cTeneHbo cBOOO B! K2
=n-m-1 (lIpunoscenue 2). Kpurnueckoe 3HaUCHHE TAK)KE MOKHO HANTH C TOMOIIBIO (QYHKITHH
Excel CThFOPACIIOFP.

4. CpaBHUTE MOJIyYE€HHbIE 3HAUYEHUS tmaon U tpaxm, CHENANTE BBIBOJ O CTaTUCTHYECKON
3HaYMMOCTH NapaMETPOB PETPECCUM.

JlabopaTopnasi paGora NeS.
Pacuem doeepumeﬂbelx uHmepeanlos

3aMeTHUM, YTO BCE OILIEHKH, MPHUBEACHHBbIE PaHEEe, ONPEIENSIOTCS OJHUM YHCIOM, T.C.
SBJISIOTCS TOUeUHBbIMH. [Ipu Manbix o0beMax BBIOOPKM TOUYEUHAs OLIEHKAa MOKET MPUBOJIUTH K
00JbIIMM OIIMOKAaM M 3HAYMTENBHO OTJIMYATHCS OT OLEHHMBaeMoro napamerpa. bonee mmpokoe
OpUMEHEHHE TOJNyYUI METOJ JOBEPHUTENbHBIX HMHTEPBAJIOB, pa3paOOTaHHBIA aMEepPUKaHCKUM
cratuctukoM 0. Heitmanom.

Takum 00pa3oM, pacCUMTaHHbIC 3HAUYCHHUs TMoOKaszarened (koaddumuentsr a, b, ryy)
SIBJISIFOTCS] IPUOJIMKEHHBIMHE, ITOJTYYCHHBIMH Ha OCHOBE MUMEIOILIMXCSI BHIOOPOYHBIX JaHHBIX. Jli1st
OLICHKH TOTO, HACKOJIBKO TOYHBIC 3HAYCHHS TOKa3aTeaeld MOTYT OTJIMYAThCS OT PACCYMTAHHBIX,
OCYIIECTBIISICTCS TOCTPOCHUE JOBEPUTEIBHBIX HHTEPBAIOB. JlOBEpUTEIbHBIE WHTEPBAIIbI
OTIPEJICTISIFOT TPE/IENbl, B KOTOPBIX JIE)KAT TOYHBIC 3HAYCHHs ONPEICNAeMbIX IOKa3aTenen ¢
3aJIaHHOM CTETICHBI0 YBEPEHHOCTH, COOTBETCTBYIOIICH 3aIaHHOMY YPOBHIO 3HAYMMOCTH .. [Ipu
NOCTPOEHHH SKOHOMETPUYECKUX PErPECCHOHHBIX MOJETIeH TOBEPUTEIbHBIE HHTEPBAIbI OOBIYHO

onpenensitor st asyx yposueii snaunmoctn - & =0,05 u @ =0,01. Coorsercraenno
TOBOPAT O S5-NMPOLEHTOHOM YPOBHE 3HAUMMOCTU WJIM 00 1-NPOILEHTHOM ypOBHE 3HAYUMOCTH.
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JloBepUTeIbHBIC HHTEpBAIBI (ypOBHH aoBepusi) mpu stoM Oyayr pasasr 1—a =0,95 u

1-a=0,99. Coorsercreenno TOBOPAT O 95-TIPOIEHTHOM WU O 99-TIPOIIEHTHOM YpPOBHE

nosepust (HagexHOCTH). [loguepkHeM, 4To 4eM MEHbIIE YPOBEHb 3HAaUNMOCTH (00JIbIIIe YPOBEHD
JIOBEpHsI), TEM IIMPE COOTBETCTBYIOUIMM JOBEPUTEIbHBIM HMHTEpBan (IpU HPOYUX pPaBHBIX
YCIIOBUSIX).

Jlnst pacyera JOBEPUTEIbHBIX HHTEPBAJIOB JIJIsl MapaMeTpoB a U b ypaBHEHHUs JTHUHEHHOI
perpeccun onpeAessieM MpeaesbHYI0 OMUOKY A IS KaK0T0 TOKa3aTes:

Aa = tma6ﬂ. - S€y, Ab = tmadrz. “S€p. (8)

Benuuuna 1,46, peacTariaser cobor TabmuyHoe 3HaueHue t-xkputepus CThIOACHTA IO
BJIMSIHUEM CJIy4YalHBIX (paKTOPOB MPH CTEIEHU CBOOOIBI K = N—2 1 3alaHHOM YPOBHE 3HAYMMOCTH
o.

(DOpMYJ'IBI AJId pacdy€Ta JO0BEPUTCIbHBIX HHTCPBAJIOB UMCIOT C.]'Ie,I[y}OH_[I/Iﬁ BU:

Ya=8fAa, y, =a-Aa y, =atla

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

Ecmu B T'paHULbl JOBCPUTCIILHOTO MHTCPBAJIa IMONAaAgacT HOJIb, T. €. HWKHAA I'paHUIA
OTpHULATC/IbHA, @ BEPXHAA ITOJIOKUTCIIbHA, TO OHeHI/IBaeMblﬁ napaMeTp NpHUHUMACTCS HYJICBBIM,
TaK KaK OH HC MOXXET OAHOBPECMCHHO ITPUHHUMATD U IMOJIOKHUTCIBHOC, U OTPHULIATCIIbHOC 3HAYCHH .

3amaua

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

Pemenne.
1. Onpenenute npeaenbHYO OMUOKY ISl KaXA0Tro rmoka3aress mo gopmyie 8.

2. Omnpezienute TOBEPUTEIbHBIC HHTEPBANBI AJst K03 duuueHToB a, b mo dhopmyne 9 u
3aMMIIUTE MOTYYEHHbIE TPAHUIIbI TOBEPUTEILHBIX HHTEPBAJIOB.

JladopaTopnasi pabora Ne6.

Toueunwiii u unmepeanNbLHLIL NPOSHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

Toueunsbli IMPOTrHO3 3aKJI0YACTCA B MOJTYUYCHUU NMPOTHO3HOTO 3HAUCHUA yp , KOTOpOC

onpeieNsieTcs MyTeM MOJICTAHOBKU B ypaBHeHue perpeccuu: [10] Y, = a + bx

COOTBETCTBYIONIErO (POTHO3HOTO) 3HAYCHHA X p : Yy, =a+ b- X,

WHTepBanpHbIl NPOTHO3 3aKIOYAETCS B IMOCTPOCHUM JIOBEPUTENIBHOIO HWHTEpBaja
IIPOTHO3a, T. €. HIKHEH M BEPXHEU TIPaHULl Vpmin, Vpmax UHTEpBana, COJAEPKALLETO TOYHYIO
BEJIMYMHY JIJISL TIPOTHO3HOTO 3HAYCHHS Vp (Vpmin< Pp< Vpmax). JlOBEpUTEIBHBIN HHTEPBA BCETIa
onpeneNnsercss ¢ 3aJaHHOM BEPOSATHOCThIO (CTENEHBbIO YBEPEHHOCTH), COOTBETCTBYIOILEH
IIPUHATOMY 3HAYEHUIO YPOBHS 3HAYMMOCTH OL.

[penBapuTEIbHO BEIYHUCIACTCS CTAHIAPTHAS OIMHOKa mporao3a M g, -
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oem. "\ [+ W (10)

3areM CTPOUTCA I[OBepI/ITeJ'IBHLJﬁ HHTEPpBAJI IPOTrHO34, T. €. ONPECACIAIOTCA HHXKHAA

Y Yp. M BEPXHSIA Y Yo TPAHHIIBI HHTEPBAJIA IPOTHO3A:

=V —Ay,0 7y, =Y TAy,.

ypmin

Ay =t

rie =Y, maébn. mfl

o’
3agaua

BrinmoaHuM nmporso3 0)xu1aeMbix 00beMOB TIPOJIaX ) IPU MPOTHO3HOM 3HAYEHUU 3aTpaT
Ha peknamy Xx, cocraBisitomieM 107% ot cpegHero ypoBHA. OLEHMM TOYHOCTh IPOTHO3a,
paccunTaB OMMOKY MPOTHO3a U €T0 JIOBEPUTEIIHHBINA HHTEPBAI.

Peurenmne.

1. Paccuuraiite IPOrHO3HOE 3HAYEHKE X p », @ 3aT€M IIPOrHO3HOE 3HAYECHHE yp :

2. PaccuuTaiite omu6Ky nporxosa mno ¢gopmysie 10.

3. TloctpoiiTe nOBEpUTENLHBI MHTEPBAJ MPOTHO3a, ClejaiiTe BBIBOJALI O HAJIEKHOCTH
MIPOTHO3A.

JladopaTopnasi padora Ne7.
Pacuem koagpghuyuenma snacmuunocmu

B sxoHOMHYECKHX HCCIICOOBAHUAX IMHUPOKOC MPUMCHCHUC HAXOJIUT TaKou I10Ka3aTcib,
Kak KOB(I)(I)I/II_II/ICHT 9JIaCTUYHOCTH, BBIYUCIISIEMBIN 11O (bopMyne:

2=
y

KoadduimeHT 31acTHYHOCTH MOKa3bIBaET HAa CKOJIBKO MPOIIEHTOB U3MEHUTCS PEe3yIbTaT
y TIpu u3MeHeHnH paktopa x Ha 1 % OT cBOEr0 HOMMHAJILHOTO 3HAYCHHSI.

Jns nuHeHoN perpeccuu KO3QGUIMEHT 371aCTUYHOCTH PABEH:

2=p2

M 3aBHUCUT OT X, IO3TOMY PaCCUHUTBLIBAKOT CpeI[HI/II\/'I KOB(I)(bI/IL[I/IeHT 9JIaCTUYHOCTH

D =f(X)

I
o

<I| i
<I | i
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Cpennanii  KO3PGUIUEHT HIACTUIHOCTH D mnoka3sblBaeT, Ha CKOJBKO IPOLIEHTOB B
CPEIHEM I10 COBOKYITHOCTH U3MEHUTCS PE3YIbTAT ) OT CBOEU CPEIHEN BEIUYUHBI IIPU U3MEHEHUU
dakropa x Ha 1 % OT CBOETo CpeHEero 3HAYEHUSI.

3agaua
PaccuntaeM k03 PUITUEHT 2JIaCTUYHOCTH B CpeHUN KO PHUITMEHT 3J1aCTUIHOCTH.

Penrenmne.

1. Paccuuraiite K03(GUIHMEHT 3TACTUYHOCTH M CPEIHUN KOdP(GUIMENT 3TaCTHYHOCTH.
2. CpenaiiTe BHIBO/IBI 00 U3MEHEHHH Y TIPU M3MEHEHUM (DaKTOpa X.
KoHTposibHBbIE BOPOCHI:

1. Uro noHuMaeTcst moj napHoul perpeccueii?

2. Kakoii Bu uMeeT cucteMa HOpMaibHBIX YPaBHEHUN METO/1a HAMMEHBIIIUX KBAJpaTOB B CIyyae
JIMHENHOM perpeccuu?

3. Ilo xakoii popmyiie BeIUMCIsIETCS JIMHEHHBIN KOG GUIMEHT MapHOH Koppensuun?

4. Kak BBIUMCIIAETCS U YTO ITOKA3bIBAECT MHJEKC AeTepMUHALINN?

5. Kak npoBepsieTcsi 3Ha4MMOCTb YPAaBHEHUSI PETPECCUU U OTAENIBbHBIX KOA(PPUIIUEHTOB?
6. Kak ctpoutcst JOBEpUTENbHBIN HHTEPBAJl IPOrHO3a B CiIyvae JUHEHHON perpeccun?

7. Kak BBIUMCIAIOTCS M YTO TIOKA3bIBAIOT KOI(PPHUIMEHT HIACTHYHOCTH O U CPEIHHUU

K02 QUIUEHT 2MacTUUHOCTH O ?

INOCTPOEHUE MOJEJHW MHOXECTBEHHOM JMHEVMHOM PETPECCHUHA
JladopaTopnasi padora Nel.
Ombop paxmopos 051 noOcCmpoeHUst MHOMCECMBEHHOU NUHEUHOU 3A8UCUMOCMU
U OYeHKa cmenenu KOJIUHEeAPHOCTU U MYTbMUKOLIUHEAPHOCMU PecpeccopO8

MHo:KeCTBeHHAasl JIMHeHHAas perpeccusi — YpaBHCHHUE CBA3M C HECKOJBKUMU
HE3aBUCUMBIMH NNEPECMCHHBIMMU

y=Dby +b X +boX +... 4D X, + & Q)
TAc y — 3aBUCHUMaAsA (O6’[>$ICH$ICM3.}I, BHHOFCHHa}I) — perpeccann; Xi, Xz, y Xm — HE3aBUCHMBIC
(O6’B}ICH}IIOH_II/IC, OK30T" CHHBIC) NEpECMCHHBIC — PErpeCcCopbl, & — cnyqaﬁHaﬁ COCTaBJIArOIIasA

MOACIIH.

3aBHCHMOCTD (1) BO MHOI'UX CliydasaX HOOBOJIBHO XOpPOHIO OTpaXacT CIOXUBIIHUCCA
O9KOHOMHUYCCKHUEC B3aMMOCBA3U. I/ICXO)IHaH I/IH(l)OpMaLII/IH JJI1 TIOCTPOCHUS }IaHHOI\/II 3aBUCHMOCTH
0OBIUHO 3a4a€TCA B BUIC HCKOTOpOﬁ Ta6J'II/II_U>I.

Ne DaKTOPbI, ISl KOTOPBIX MOJYYeHbl JaAHHbIE
X1 X2 Xj Xm y
1 X11 X21 Xj1 Xm1 Y1
2 X12 X22 Xj2 Xm2 Y2
n X1im X2m cee Xjn Xmn Yn
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Crnemyer ompenenuTh BCE JIM TEPEMEHHBIC CIIEyeT BKJIIOYATh B yYpaBHCHHE WM €CTh
MEPCMCHHBIC, KOTOPLIC CYIIECCTBCHHO HE BJIUAIOT Ha BCJIMYUHY y " UXx HeHeHeC006pa3HO BKJIOYAaTh
B (1). B mepBoM ciryuae p = m, Bo BTopoM P< m.

Jis  pemieHHst 3TOTO BOIPOCa YacTO HCIONB3yeTCs TadiuIa, COCTABICHHAS W3
KO3 PUITMEHTOB MTApHON KOPPEAIUUA. DJIEMEHTAMU TaKOW TaOJMIIBI ABISIOTCS KO (UIIUESHTHI
napHOW KOppesuu i Bcex M ¢gakropoB. Tabmuma numeer BU:

y X1 X2 Xm
Yy 1 r
yxl ryX2 ryxm
X1 1
M,y N, rXle
X 1
? ery rx2x1 rx2xm
X 1
" er Yy er X erXZ

B kieTkax Tab/MIIbl 3aIMCaHbl ApHbIC KOOQOUIMEHTBI Koppessiuuy, Hanpumep, lyx —

napHbId K03()PUIIMEHT KOPPENSIUN MEXKTy TEPEeMEHHBIMH X2 U X1.

Kosdduuments: lij u r-ji , a Takke Ix jy u ryx j COBIIAZAIOT, TAK KaK TECHOTA CBS3H

MEXy IIEPEMEHHBIMU Y U Xj TaKas ’Ke, KaK MEXJ1y IEPEMEHHBIMU Xj U Y, aHAJIOTUYHO IS Xj U Xi.

[Toaromy TaOnMIy 3amMCHIBAIOT B YHPOIIEHHON CUMMETpUYHOU (opMme (TpeyroibHas
dbopma).

y X1 X2 Xm
y 1
ryxl ryxz rme
X1 — 1 rX1X2 ... erxm
X _ _ 1
? rxz Xm
Xm _ — — 1

[To maHHBIM TakoOW TAOJIUI[BI MOXXHO MPUMEPHO OLIEHUTh, Kakue (PAKTOPHI CYIIECTBEHHO
BJIMSIOT HA MIEPEMEHHYIO Y, @ KaKue — HECYIIECTBEHHO, a TaK)XK€ BBISIBUTH 3aBUCHMOCTb MEXKIY
dakTopamu.

Ecmu Benmmumaa koodduumeHTa mNapHOW KOppeIsimuud MEXAy Y H Xj Mana, TO
Hellesaecoo0pa3Ho BKIOUaTh GakTop Xj B ypaBHeHue (1). Boicokoe 3Hauenne ko3dduuuenta
NapHOW KOPPEISIIH MEXTY Xi ¥ Xj, TOKa3bIBAET UX TECHYIO KOPPEISAIMOHHYIO CBsi3b. CunTaercs,
4TO JIB€ MEPEMEHHbIE Xj U Xj SBHO KOJUIMHEApHBI, T.€. HAXOJATCS MEXIy coO0oil B JIMHEHHOU

3aBHCHUMOCTH, €CIIU rXin 20,7 . Ecnu (pakTops! SBHO KOTIMHEAPHBI, TO OHH TyOIHPYIOT APYT

JIpyra ¥ OAMH U3 HUX PEKOMEHAYETCS HCKIIOUUTh U3 perpeccuu. llpenmouteHue mpu 3ToM
oTnaercs He (akTopy, 60jee TeCHO CBA3aHHOMY C PE3yJbTaToM, a TOMYy (akTopy, KOTOPbIH npu
JIOCTaTOYHO TECHOM CBSA3M C pPEe3yJbTaTOM HMEET HAUMEHBIIYI0 TECHOTY CBS3H C JAPYTUMHU
(akTOpamMu UM BEIOWPAIOT OJMH M3 HUX B 3aBUCUMOCTH OT UX CMbICIIa U MHEHUS UCCIIeI0BaTENs.
Henenecoo6pa3Ho BKIt0UaTh B ypaBHEHHE OJJHOBPEMEHHO MTOKA3aTeH, PEICTABISIIOIINE CYMMY
HEKOTOPBIX ()aKTOPOB MJIM UX COCTABHBIX YaCTEeH, a TaKKe XapakTepU3yIOIIUEe OJUH M TOT XKe
dakTop, BBIPRKEHHBI B pPA3IMYHBIX €IWHUIAX HW3MEPEHHs, HampuMmep, aOCOJIOTHBIX H
OTHOCHUTEJIBHBIX.
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[To BenmuuuHe mMapHBIX KOIPPUIMEHTOB KOPPEISAUN OOHApYKUBAETCS JHUIIb SBHAs
Koppensiius  paxktopoB. Haumbonpiime TpyAHOCTH BO3ZHUKAIOT TNPH MYIbMUKOIIUHEAPHOCHU
dakTtopoB. [l OLEHKHM MyJIbTUKOJUIMHEAPHOCTH (PAKTOPOB HCIHOIB3YETCS onpedenumeins

Mampuybl NAPHBIX KOIPDuYueHmos mexnrc@hakmopHou Kopperiyuu DET‘ R‘ .

rX1X2 rxlxm

Moo 1 o Ty
DET|R|=| ™" o
M % Txox, = 1

Yem Ommke k 0 ompesiesuTens MaTpulbl MeX(aKTOPHOH KOPPENSIHY, TEM CHIIbHEEe
MYJIbTHKOJUTMHEAPHOCTH (DaKTOPOB U HEHAZIE)KHEE PE3yIbTaThl MHOKECTBEHHOH perpeccuu. U
Hao00poT, yeM Ouroke K 1 onpeneuTesb MaTPHILBI MEK(PAKTOPHOH KOPPEISILUK, TEM MECHBILIE
MYJIbTHKOJUTMHEAPHOCTH (PAKTOPOB.

3agaua

Tpebyercs MOCTPOUTH CTATUCTUYECKYIO 3aBUCUMOCTh CTOMMOCTH KBapTHPHI OT TpPEX
(GakTOpOB B BUIE MHOXXECTBEHHOW perpeccuu (tadm. 1). s mocTpoeHus MoAelu, B TEPBYIO
ouepeslb, HEOOXOJUMO TMPOBECTH OTOOP (PAKTOPOB M OLEHUTH CTENEeHb KOJUIMHEAPHOCTHU
perpeccopos.

Pemenne.

1. Paccuuraiite ko3pduuueHTsl mnapHoil koppensuuu. I[IpoBepbTe mpaBUIBHOCTH
pacueToB ¢ nmomombto craructuueckor ¢pynkuun KOPPEJI snekrpoHHON TaOmMHIIEI
Microsoft Excel.

2. Tlo monmy4YeHHBIM 3HAYEHHUSAM TMApPHBIX KOI()PUIIMEHTOB Koppensuuu oTOepure

Haubosee cynecTBeHHbIEe (DakTOpbI A ypaBHeHus (1).

[TpoBepbTe PakTOPHI HA KOJUTMHEAPHOCTh M MYJIbTUKOJTHHEAPHOCTb.

Chenaiite BBIBOJIBI.

»ow

Tabmwuma 1.
Hcxonaeie naHHble 3a0a491
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paccTtosHue
CTOMMOCTb obwas Xunas
2 A0 MeTpo,
Ne nam. KBapmmpbl, (nrowagb, M~ NowWanb,
2, MUHY T
TbiC. AON., Y X1 M* X 2 HELIKOM x4
1 16 80 84 3
2 22 62 37 8
3 23 69,7 42 18
4 19,8 79 80,3 28
5 34 96,4 88 8
6 24,8 90 64 8
7 23,7 102 66 7
8 41 87 86,8 10
9 31 114,8 74 10
10 38,6 114,3 74,7 8
11 46 90 62 8
12 38 116 81 10
13 42,7 107 78,8 10
14 27 93 66 18
15 78 176 129 10
16 38 96 69,4 8
17 23,8 92 72,8 10
18 68 176 110 20
19 23 74 49 18
20 48,8 106 73,7 10
21 34 88 61,7 3
22 23 74 48,8 10
23 26,8 74,7 80,8 10
24 37 118 76 8
25 30 92 62 18
26 43 110 79,8 8

JlabopaTopnasi paGora Ne2.
Oyenxa napamemposg ypasHeHus MHOMCECMBEHHOU pecpeccuu

JInst OLleHKH MTapaMeTpoB YpPaBHEHUSI MHOKECTBEHHOM JIMHEMHON PErpeccuy MPUMEHSIOT
MeTOo]l HauMeHbIuX kBaapaToB (MHK).

s NTUHEHWHBIX ypaBHEHUN U HEIMHEMHBIX YPaBHEHUMN, NPUBOJMMBIX K JIMHEHHBIM,
CTPOHUTCS CIIEAYIOIIAs CUCTEMA HOPMAIbHBIX YPAaBHEHUH, pEIIEHNE KOTOPOU ITO3BOJISAET IOIYYNUTh
OLIEHKU TTapaMeTPOB PErPecCHH, B YACTHOCTH Ui ypaBHeHus (1):

Z:yznb0 +b12X1+bzzxz +...+mexp,
Doy =g > Xy Y D, D XX ety Y XXy, "
\Zyxm :bOme +blzx1xIO +b22x2xm +...+mex§1.

OIIHI/IM N3 MCTOJOB IJId €€ pCUHICHUA ABJIACTCA MCTOL OHpCHeHHTCHCﬁZ
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N R Y
A A

NN DX ) X
Alelez Z:xzx1 mexl

rac . s s s — OIPCACINUTCIIb CUCTCMBI;
2
DIID I YA 3

AbO ) Abl geees Abm — YaCTHBIC OIPCACIIUTCIN, KOTOPBIC IIOJIYYAIOTCA IIYTEM 3aMCHBIL

COOTBETCTBYIOIIIETO CTOJIOIA MATPHIIBI OMPEACTUTENSI CHCTEMBI JAHHBIMH JICBOW YaCTU CUCTEMBI.
3agaua

1. Paccuuraiite napaMeTpbl ypaBHEHUSI MHOYKECTBEHHON PErPeECCUH C IIOMOILBIO METO/1a
onpeaenuteneid. Jig BBIYMCICHUS ONPENCIINTENEH MCIONIB3YHTE CTaTUCTUYECKYIO
¢ynkuuto MOIIPE/L. IIpoBepbTe MOITy4YEHHBIE Pe3yJbTaThl C MOMOLIBIO (YHKIIHU
JIMHEMH.

2. 3amuImmMTe MOJTy4YeHHOE YPaBHEHNE MHOKECTBEHHOH perpeccuu.

JladbopaTopnasi padora Ne3.
Ilocmpoenue ypagnenus MHONXCeCMBEHHOU pespeccuu 8 CMAHOapmMu308aHHoll hopme

Ecmu ko’ UIMEHTHI MHOKECTBEHHOW pErpeccHd paccMaTpuBaTh B KadyecTBE
noKasareneil BIUsAHUSA (PaKTOPOB, TO CleAyeT UMETh B BHUIY, YTO KOA(D(PHUIMEHTHI perpeccuu
MEXIy CO0OM MpSAMO HE CpaBHUMBI. VX YHClIeHHBIC 3HAUYEHUS 3aBUCSAT OT BHIOPAHHBIX €IMHUIIL
u3MepeHus Kaxaoro hakropa. YtoOsl KOO HUITUEHTHI PETPECCHH CTAIM CPABHUMBI, UX TPUBOIST
K CTaHJIapTU3UPOBAaHHOMY MacITaly. J{is 3TOro Bce mepeMeHHbIE BhIpaXaloT B O€3pa3MEepHBIX,
TaK Ha3bIBAEMBIX CTAHIAPTU3UPOBAHHBIX €AUHULAX H3MEPEHUS NPH IOMOIIU CIEAYIOLINX
COOTHOIIICHH:

_ (% _X_i)
_—GX ,

_Oo-9.

o)

ty Xi

y

i
e O-y , O-xj — COOTBETCTBCHHO CPECAHUC KBAAPATUIHBIC OTKIIOHCHUS.

CBoOOIHBI wieH Do B cTaHIApTH30BaHHOM YPAaBHEHHHM MHOXECTBCHHOW PErpeccuu
OTCYTCTBYET, T.€. ypaBHeHHe (1) MOXKHO 3amucaTh B BUJIE:

ty = :Bltxl +182tx2 +'--+:Bmtxm €. ()

Bce mnepemeHHble ypaBHEHMsSI BBIPQXKEHBI B CPAaBHUMBIX €IUHHMIAX H3MEPEHUS.
Koadurnments B Base P Ha3bIBAKOTCSA K03 puLreHTaMu perpeccun B
CTaHJapTU30BaHHOM Macmtade. [y ux onpeneneHust MOXXHO TepeiTH oT kodddumnuentos bj k

B (J=1m) 4 00paTHO OCyIIECTBIAETCS O GopMmyIie:
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KoadduimenTs! perpeccu (2) moka3bIBatOT BIUSHUS U3MEHEHUS KA 101 IepeMeHHOMi Ha
u3MeHeHue gaxkropa y. Bee koo puuneHTs! BeIpaXKeHbl B CPAaBHUMBIX eIMHUIIAX U3MepeHus. Yem

Oombie | p j |, TeM cunpHee BIMAET COOTBETCTBYIOIIMI (DaKTOPHBIA IOKa3aTeab Ha

pe3yJIbTaTUBHBIN.

Takum oOpa3oMm, cpaBHHBasi MeEXIy CO0ON CTaHIapTU30BaHHbIE KOA()(PUIIMEHTHI
perpeccur MOXKHO pPaH)XUPOBaTh (PAaKTOpbI MO cujie UX BO3JIEHCTBHS Ha pe3ynbTaT. B 3ToMm
OCHOBHOE JIOCTOMHCTBO CTaHJAPTU30BaHHBIX KO3()(PUIIMEHTOB perpeccun B OTJIMYHE OT
K03 (UIIMEHTOB «YHCTOI» perpeccuu, KOTOpble HECPaBHUMBI MEKIY COOOM.

Ha mpaxTike 4acTo HCIONB3yIOT YpaBHEHUE PETPECCUH B CTAaHIaPTU30BAaHHOM MacIITade
B BUJIE!

Y =B %+ BoXo +.oct B Xy + €.

Kak 0p110 1MOKa3aHO BHIIIE, pAaHKUPOBaHUE (PAaKTOPOB, YUACTBYIOIINX BO MHOKECTBECHHOM
JUHEHHON perpeccu, MOXKeT ObITh MPOBEACHO uepe3 CTaHJapTU30BaHHBIE KOA(D(GUIIUEHTHI
perpeccun (f-kodhdunmentsr). Ita ke 1eNb MOXET OBbITh JOCTUTHYTA C ITOMOIIBI0 YaCTHBIX
KOA((UIIMEHTOB KOppENslUd — JUIsl JIMHEHHBIX cBsA3eil. Kpome Toro, dacTHbie MOKa3aTenu
KOppENSIUA  IIMPOKO  HUCHOJB3YIOTCA TMPH  PElIeHHH TmpoOieMbl oTOopa  (aKTOpoOB:
1[€J1€CO00Pa3HOCTh BKIIOYEHHS TOTO WJIM MHOTO (haKTopa B MOJEINb JI0Ka3bIBACTCS BETUYMHOMN
IIOKa3aTelIsl YaCTHOM KOPPEIALIUH.

Yactable K03 uiimeHTsl (MM WHACKCHI) KOPPEISIUN XapaKTEePU3yIOT TECHOTY CBS3H
MEXIY pEe3yJbTaTOM M COOTBETCTBYIOIIUM (AaKTOPOM MpH YCTPAHEHUHU BIUSHUS APYTUX
(GakTopoB, BKJIIOYEHHBIX B YypaBHEHHE perpeccuu. llokasaTenn 4acTHOM KOppesuu
IPEICTaBISAIOT COOOM OTHOLICHHE COKpAIIEHUs OCTATOYHOM AMCHEPCHH, MPOU3OIIEANIIEr0 B
pe3ynbTare AOMOJHUTENBHOIO BKIIFOUEHHUS B aHAJIN3 HOBOTO (hakTopa, K OCTAaTOYHON JUCIIEPCUH,
UMEBILIEH MECTO J0 BBECHUS B MOZIENIb HOBOTO (hakTopa.

Koadduiunent yactHON KOppesaIy, U3MEPSIOLINA BIUsHUE Ha ) (aKTopa Xi IpU
HEU3MEHHOM YPOBHE JAPYTUX (PaKTOPOB, MOXKHO ONPEAEIUTH M0 hopMyie:

2
1_Ryx1..x-

X Xy

I"_* :1

VX * X Xg o X g Xy oo Xy 1— RZ
YX1Xg -+ Xj_1X 41+ Xm

2
rae Ryxl...xj...xm — MHOXECTBEHHBIH KOIPOUIMEHT JeTepMUHAIMM BCETrO0 KOMILIEKca M

2
($akTOpOB C Pe3yJIbTATOM; Ryxlxz < Xj_1Xjs1-- Xy — HOKa3aTeNb JETEPMUHALINY, HO O€3 BBEICHUS B

MozeIb pakTopa X;.

Cpennve kKod(DPUITUEHTH STACTUYHOCTU IS JIMHEWHOW MHOXXECTBEHHOW pPETrpeccuu
pPacCcUUTHIBAIOTCS 110 hopMyIIe:

y
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Y MOKA3bIBAIOT, HA CKOJIBKO IPOLICHTOB B CPEJHEM IO COBOKYITHOCTH M3MEHHTCS PE3YNbTAT ) OT
CBOEH BEJIMYMHBI NPH HW3MeHEeHHH (akTopa x HAa 1 % OT CBOEro 3HaueHHs MPH HEU3MEHHBIX
3HA4YEHUAX JPyTuX (PakTopoB.

3agaua

1. Paccumraiite = CcTaHZapTH30BaHHBIE  KOX(PQPHUIMEHTHI  PErpeccHd.  3aluIInTe
HOJy4eHHOE ypaBHEHUE B CTaHIapPTU30BaHHOM MaciTade Buaa (2).
2. TlpopamxupyiiTe cTaHAApPTU30BAaHHBIE KOA(PQHUIMEHTHl PErpeccud IO CHUJle UuX
BO3JICIICTBUS Ha pE3yJIbTaT.
3. Paccuuraiite cpeaaue k03P PHUIUEHTHI 3TACTUYHOCTH.
JlabGopaTropHnasi pabora Ne4.

Cocmasnenue uacmmuvix ypasHenuli pecpeccuu

Ha ocHoBe NTMHEHHOT0 ypaBHEHHUSI MHOXXECTBEHHOM perpeccud (1) MOryT ObITh HailACHBI
YacTHbIE€ YpPaBHEHUSI PETPECCUHU, T.€. YPABHEHHUS PErpeccuu, KOTOPbIE CBS3BIBAIOT
pe3yNbTaTUBHBIM MPU3HAK C COOTBETCTBYIOLUIMMH (DaKTOpamMH Xj MPHU 3aKpEIJICHUH APYTUX,
VYHUTHIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, (GakToOpoB Ha CpeaHeM YypoBHe. YacTHbIC
YpaBHEHHUS PErPECCUU UMEIOT CIIEIYIOIINMA BUI:

Yy Xy Xgroro oy = by + by X + by X2 +by X3 +...+ b Xm + &;

Yo X Koo X = by +by X1 +0, Xy +03X3 +... 4+ Xm + &,

Yx X KXoy = by +b Xt +b, X2 +....4 D g Xm-1 +...+ D X, + €5

IIpu moacTaHOBKE B 3TH YpaBHEHHUs CPEHUX 3HAUEHHM COOTBETCTBYIOIUX (PaKTOPOB OHU
IIPUHUMAIOT BUJI ITAPHBIX YPABHEHUH JIMHEMHOW PETPECCUH, T. €. IMEEM:

Ve %% k. = B BXG;

yxz,xl,xs,....xm = BZ +b2X2;

Trac

Blzb0+b2>_<2 +b3>_<3 +...+bm>_<m;

B, =b, +bl>_<1+b3>_<3 +...+bm>_<m;

B, =by +b Xt +b,x2 +....4 b1 Xm-1;
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B ornnume oT mapHO# perpeccuu, YacTHBIE YPAaBHEHUS PETPecCHU XapaKTEePHU3YIOT
U30JIMPOBAaHHOE BIUSHHE (akTOopa Ha pe3yabTar, MO0 Apyrue (akTOpbl 3aKperjeHbl Ha
HEM3MEHHOM ypoBHE. DD(DEKTHI BIUSHUS IPYTUX (PaKTOPOB MPUCOCAUMHEHBI B HUX K CBOOOTHOMY
YJICHY YpaBHEHUSI MHOXXECTBEHHON perpeccuu. JTO MO3BOJISIET HA OCHOBE YACTHBIX YpaBHEHUH
perpeccuu onpeAesaTh YacTHbIE KOI(PUIMEHTHI JIACTUYHOCTH:

X.
ayxi :bj 0 I !
yxj’X1’X21---1Xj_11X X

j+10 Am

rac bj — koo UIOUCHTBI pEIrpe€CCHUHU JId (PAKTOpa Xi B aBHEHUH MHOXXECTBEHHOM per CCCHH,
|

yxjixlyxga"wxj_]_!X X

j+17*** ’m — 3HaUeHue pe3yNbTaTUBHOTO (PAKTOPA, TOIYUECHHOE U3

YaCTHOTO YpaBHEHUS PErpPecCUu MpU JaHHOM 3Ha4eHHUH (pakTopa Xj.
3agaua

1. CocraBbTe YaCTHBIC yPaBHEHHS PETPECCHH.
2. Omnpenenute 4YacTHbIE KOA(POUIMEHTH DJIACTUYHOCTH U TMPOPAHKHPYHUTE
(bakTOpBI 1O CHJIE UX BO3JCHCTBUS Ha PE3yJIbTAT.
JladopaTopnasi pabora NeS.

Ol/;eHKa HaoedcHocmu pesyiomamoes MHOIHCECMBEHHOU pezcpeccuu u Koppejiayuu

[TpakTHdeckass 3HAUUMOCTb YpPAaBHEHHS MHOYKECTBEHHOM PETPECCHM OLIEHHUBAETCS C
MIOMOIIBIO TTOKA3aTeNisi MHOXKECTBEHHOM KOppEIsIMU W ero Keaapara — Kodhduuumenra
JETEPMUHALIUY.

[Tokazarenb  MHOKECTBEHHOH  KOPPEJSIMHM  XapaKTEpU3yeT  TECHOTY  CBS3H
paccMarpuBaemMoro Habopa (PakTOpoB C HCCIIEIyeMbIM MPU3HAKOM, WIH, MHA4€, OLICHUBACT
TECHOTY COBMECTHOT'O BJIUSHUS (JaKTOPOB Ha PE3yJIbTaT.

HezaBucumo ot (opmbl CBA3M MOKa3aTeslb MHOKECTBEHHOM KOpPENSLUU MOXKET ObITh
HalIeH KaK MHJIEKC MHO)KECTBEHHOM KOppEIsALUu:

2 2
rne Oy — olmas aucrepcust pe3yabTaTHBHOTO TpusHaka; Ooem — OCTATOYHAS JUCIIEPCHUS

2 _ Z(y - yxl’XZa---,Xm)Z

ISl ypaBHEHUS )72 f(lexg;---,Xm), O n

o

[Tpy nuHeitHON 3aBHCHMOCTH NMPHU3HAKOB (opMylia MHIEKCAa KOPPENSLUN MOXKET OBITh
TaKXe MPEJICTABICHA CIIETYIOIUM BBIPAKEHUEM:

m
Ryt =) 20 T
j=1
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- T
rae /Bx j — CTaHIapTH30BaHHbIC KOY(PHUIUMEHTBI PErpeccuy; 'yx; — MapHble KOI()QUIHMEHTHI

KOPPEeISIUH pe3yIbTaTa ¢ KaXIbIM (DaKTOpoM.

@opMyna UHACKCAa MHOYKECTBEHHOW KOPpEJSALUUU Ul JIMHEHHOW pEerpeccuu IOJIyduiia
Ha3BaHUE JMHENHOr0 KOI(P(PuImeHTa MHOKECTBEHHON KOPPeJSIlUM, WU, YTO TO K€ CaMoe,
COBOKYITHOI'0 KO3((pUIIHeHTAa KOPPeJALMH.

WNHnekc MHOKeCTBEHHOM Koppesiiuu u3Mmensiercs ot 0 qo 1. Yem Oirke ero 3Ha4eHHE K

1, TeM TecHee CBs3b PE3yJbTATHBHOI'O MPH3HAKA CO BCEM HA0OPOM HCCIECIYyEeMBIX (aKTOPOB.

Benuunna nHEKCa MHOKECTBEHHON KOPPEAIUK OOJIbIIE WIM PaBHA MaKCUMAJIBHOTO MapHOTO
WHJIEKCA KOPPEIISIIIUU:

R >R J=1m.

YX1 X5 .. Xy yX j (max) s

[Tpu mpaBWIbHOM BKJIIOYEHUH ()AaKTOPOB B PErPECCHOHHBIN aHAIN3 BEJIHMYMHA MHJCKCA
MHOECTBEHHON KOppesiuu OyAeT CYyLIECTBEHHO OTJINYAThCS OT MHAEKCA KOPPesUK apHOH
3aBUCUMOCTH.

Koaddunuent (MHAEKC) MHOKECTBEHHOM ETCPMHUHALIMN PACCUUTHIBACTCS KaK KBajapar
MHJIEKCAa MHOYKECTBEHHOW KOPPEJIALIMU:

2
VX1 X5 .. Xy

CKOppeKTUPOBAHHBIN KO GHUIMEHT (MHIEKC) MHOYKECTBEHHOM IETEPMUHAIIUHN COACPIKUT
MOTIPABKY Ha YUCIIO CTETIEHEH CBOOOIBI M PACCUUTHIBACTCS 110 (hopMyIIe:

2 n-1
R®=1-(1-R%) ———
n-m-1
r7ie N — 9uciao HaOMoIeHU; M — 9ucio GpakTopoB.

3HAUYMMOCTb YPaBHEHHS MHOKECTBEHHOM PETPECCUM B LIEJIOM OLICHUBAETCS C MOMOILBIO
F-xputepus ®uiepa:

Fmac: onipenensiercs npu 3agansHoM o (0,05; 0,01) u crenensix cBo6oapt kK1 =m, k2 =n—-m
— 1, (M — yucno mapameTpoB MpU (PAKTOPHBIX MEPEMEHHBIX B YPAaBHCHUU MHOXKECTBEHHOM
perpeccun).

YacTtHblil F-kpuTepHil olleHUBaeT CTATUCTUYECKYIO 3HAYUMOCTb PUCYTCTBUS KaXKI0T0 U3
¢daxTopoB B ypaBHeHUHU. B ob61iem Buze, 11 GakTOpoB YacTHBINA F-KpuTepuil onpeaenurces Kak:

2 2
B Ryxl,...,xj,xm _Ryxj,...)(j_l,xj+1,...,xm n-m-1
= 5 .
1-R2, 1

11X+ Xm

F

uacm Xj

Fmac: aist vactHorO F-KpHTepust onpeaenseTcs MpH 3aJaHHOM O U CTeneHsx cBooosr k1 = 1, k2
=n-m-1.

27



OneHka 3HAYMMOCTH KO3(PPUIIMEHTOB YHUCTOM perpeccud ¢ TMOMOIIbIO t-Kputepus
CTbI0JIeHTa CBOAUTCS K BHIYMCIICHUIO 3HAYCHUS:

i
tqbaicm. - = I:X- 1

rae Mbi —CpeiHss KBaapaTW4Has omuOka koddduimenta perpeccuu Dj, oHa MokeT OBITh
oTpeJieNieHa 1o cleayromei popmye:

oy 1-Rorxy 1

" 5. - 1-R? Jn-m-1,
X XXy X
2
YX1X5...Xy, — MHOXECTBEHHBIH KOA(PUIIMEHT IETEPMHUHALIMN BCETO KOMILIEKCa M (aKkTOpOB
2

C PE3yJIbTaTOM; RX jX1--Xm  — KOd(QQUIMEHT JeTepMUHALMHU JUIs 3aBUCUMOCTH (akTopa Xj co

BCEMH JIPyTUMH (PaKTOpaMHU YpaBHEHUSI MHO)KECTBEHHOH perpeccuu.
timass OTIPEICIACTCS IPH 33JAHHOM O M CTEIICHH CBOOOIBI K=Nn—m - 1.
3apaua

1. Paccuuraiite nmuHeiiHOro Ko>(QUIMEHTa MHOKECTBEHHOM KOPPENSALUU U CIEIaiTe
BBIBOJ] O TECHOTE CBSA3M PE3yJIbTATUBHOI'O IIPU3HAKA CO BCEM HAOOpOM HMCCIIeTyeMbIX
(hakTopoB.

2. Paccuuraiite K0>(Q(GUIMEHT MHOKECTBEHHOMH JIeTEpPMHUHAIIMU M cJieaiiTe BbIBOJ 00
OIICHKE KaueCTBa MOCTPOCHHONU MOJICIIH.

3. PaccumTaiite Fjum ¥ CpaBHUTE MOTyYEHHOE 3HAYEHUE CO 3HAUCHUEM, PACCUUTAHHBIM
¢ nomompio ¢ynkumu JIMHEWH. Onpenemute Fragn DU 3a0aHHOM  ypOBHE
3Hayumoctu o = 0,05. CpaBHuTe mnosiydeHHble 3HAY€HUA Fumasn U Fpam, clenaiite
BBIBOJ] O CYILIECTBEHHOCTH CBSI3H.

4. Onpepnenute tgum ¥ trasn IpH 3amaHHOM ypoBHe 3Haummoctd o = 0,05 CpaBHHTE
MOJTy4YeHHbIE 3HAUCHHUS U ClIeaiTe BHIBOJ O CTATUCTUYECKON 3HAUMMOCTH MTapaMETPOB
perpeccum.

KoHTpoJibHBIC BONIPOCHI:

1. YTo moHumaeTcs o JMHEHHON MHOKECTBEHHOU perpeccuen?

2. Kakue 3agaum pemarTcs Ipy NOCTPOCHUU YPABHEHHS PErPeCCHm?

3. Kakue TpeGoBaHus NpeabsBISIIOTCS K akTOpaM, BKIIOYaeMbIM B YpaBHEHUE perpeccuu?
4. Yto noHMMaeTcs MoJ| KOJUTMHEAPHOCTHIO U MYJIbTUKOJIMHEAPHOCTHIO (haKTOpOB?

5. Kak npoBepsieTcss HaIMuue KOJUIMHEAPHOCTU U MYJIbTUKOJUIMHEAPHOCTH ?

6. Kakoli Bu1 ©MEET CUCTEMA HOPMAJIbHBIX YPAaBHEHNUH METOja HAMMEHBIIINX KBAJpaToB B CiIydac
JIMHENHOM perpeccun’?

7. I1o xakoit popMyIie BBIYUCIISAETCS WHIEKC MHOKXECTBEHHON KOPPEIISIINH?
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8. Kak BBIYMCISIOTCA MHIEKC MHOMXECTBEHHON NETEPMHUHALIMM U CKOPPEKTUPOBAHHBIM WMHIECKC
MHO>KECTBEHHOU JeTepMUHALINH?

9. Yto o3HayaeT HU3KOE 3HaUYCHHE K0P duiineHTa (MHACKCa) MHOKECTBEHHON KOPPESAIuu?
10. Kak mpoBepsieTcsi 3HaUMMOCTh YPaBHEHHS PErPEeCcCUU U OTAEIbHBIX KO3()PHUIIHEeHTOB?

11. Kak cTposTcst 4aCTHbIE ypaBHEHHUS perpeccuu’?

12. Kak BBIYHCISIOTCS CPEeHUE YACTHBIC KOAPPHUITUEHTHI DIACTUIHOCTH ?

13. YUto Takoe craHIapTU3UPOBaHHbIE IIEPEMEHHBIE?

14. Kakoii Bu1 UMeeT ypaBHEHUE JIMHEHHOM perpeccuu B CTaHIAPTU3NPOBAHHOM MaciiTadbe?
15. YUto moHuMaeTcs o rOMOCKEIACTUYHOCTRIO?

16. Kak npoBepsieTcs rumnore3a 0 TOMOCKEJACTUYHOCTH PAJia OCTAaTKOB?

MNOCTPOEHUE PEIT'PECCHOHHBIX MOJEJIEN C ®PUKTUBHBIMHU
INEPEMEHHBIMH

B perpeccMoOHHBIX MOJEISIX B Ka4e€CTBE OOBICHSIOIMIMX MEPEMEHHBIX 4acTO MPUXOIUTCS
WCIIOJI30BaTh HE TOJIBKO KOJWYECTBEHHBIE (OIMpeaesieMble YHCICHHO), HO U KaueCTBEHHBIC
nepemMeHHble. Hampumep, cmpoc Ha Kakoe-Tu0o OJlaro  MOXKET — ONpeAeNsIThCS — Kak
KOJMYECTBEHHBIMU TEPEMEHHBIMU (I[€HAa JaHHOro OJyiara), Tak M Ka4eCTBEHHBIMH (BKYCHI
noTpedureneit). KadyecTBeHHbIE MOKa3aTe B YUCICHHOM BHUJC MPEICTABUTh HENIb3sl. Bo3HMKaeT
npo0JieMa OTpaKEHHUsI B MOJIEJIH BIMSIHUSL TAKUX TIEPEMEHHBIX Ha UCCIICAYEMYIO BEIIMUMHY.

OOBIYHO B MOJICISAX BIUSHHUE KAYECTBEHHOTO (paKTOpa BhIpaXkacTcs B BUIE (DUKTUBHON
(MCKYyCCTBEHHOM) TEPEMEHHOM, KOTOpas OTpakaeT JiBa MPOTUBOIOJIOKHBIX COCTOSHHS
KauecTBEeHHOro ¢akropa. B 3ToM ciyuyae ¢uKTUBHAas TepeMEHHasT MOXKET BBIPAKAThCSA B
JIIBOUYHOU opme:

D 0, akTop HE TEHCTBYET;
1, paxTop neiicTByer.

[lepemennas D HasbiBaetcs @uxmueHoi (UCKYCCMEEHHOU, O0B0UYHOL) NEPEMEHHOU
(unouxamopom).

Perpeccruonnble MoJienu, coJieprKaliie JUIb KaueCTBEHHbIE OObSICHAIOLIIE IEPEMEHHBIE,
Ha3bIBAIOTCS Modensimu oucnepcuonno2o ananuza (ANOVA-moaensmn).

Hanpumep, mycth Y — HauanpHas 3apaboTHasI 1iaTa.

o 0, eciu IpeTEHIEHT HEe MMEET BBICLIEr0 00pa30BaHus;

1, CCJIIN IIPCTCHACHT UMCCT BBICIIICC O6p330BaHI/Ie.

Torz[a 3aBUCHUMOCTH MOXHO BBIPpa3UTh MOJCJIBIO HapHOﬁ perpeccuun:
Y=8,+/D+¢,
OueBuHO,
MY [D=0)= 8 +7-0=p;
MY [D=1)= By +y-1=py+7.

Koodduuuenr By onpemenser cpenHioo HaualbHyI0 3apaGOTHYIO IUIAaTy pH
OTCYTCTBUM BbIclIero oOpa3zoBanus. KoapdumueHT ) yKa3blBaeT, Ha KakylO0 BEIUYHHY

OTJINYAIOTCS CPEIHUE HavYaJIbHbBIE 3apa00THBIC TUIATHI TTPU HAJTUYUH U MIPU OTCYTCTBUH BBICIIETO
obpazoBaHusi y mpeTeHnaeHTa. [IpoBepsisi CTaTHYECKyI0 3HAYUMOCTh KodbdwummeHta ) ¢
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MOMOIIBIO  t-CTaTUCTUKH, JIMOO 3HAYMMOCTh KoO3(p(UIMEHTa AeTepMUHALUN R wm  F-
CTaTHCTUKH, MOYKHO OIPENIETUTh, BIUSIET UJIM HET HaJIM4Ke BhICIIEr0 00pa3oBaHus Ha HAYAJIbHYIO
3apa0OoTHYIO IJIaTy.

Monenu, B KOTOPBIX OOBSCHSIONIME MEPEMEHHBIE HOCAT KaK KOJMYECTBEHHBINH, TaK U
Ka4eCTBEHHBIA XapakTep, Ha3bIBAIOTCA Molensimu Kosapuayuonnozo auanuza (ANCOVA-
MOJICIISIMH ).

Cy1iecTByeT HECKOIBKO Pa3HOBHIHOCTEH MOJIEICH KOBAPUAITMOHHOTO aHATN3a.

1. Moaeau KOBAPpHAIMOHHOTO aHAJM3Aa NMPH HAJMYMHU Y (PUKTHUBHOU NepeMeHHOI
JABYX aJIbTEPHATHB.

PaccmoTpum mpocTeiiinyto MOAENb ¢ OJHOM KOJMYECTBEHHOM M OJHOM KayeCTBEHHOM
MIEPEMEHHBIMH, UMEIOIIYIO JIBa aTbTCPHATUBHBIX COCTOSIHUS:

Y=0F+pXx+)D+e,

[Tycte, Hanpumep, Y — 3apaboTHAsS MJ1aTa COTPYAHUKA PUPMBI, X — CTaX COTpyAHHUKa, D —
M0JI COTPYIHUKA, T.€.

D— 0, ect cOTpY AHUK-)KCHIITMHA,
1, ecnu COTPYAHUK-MY>KIUHA.
Torma oxumpaeMoe 3HaUYCHUE 3apabOTHOW TUIATHI COTPYAHHKOB MPH X TOJaX TPYIOBOTO
cTaxka OyJeT:

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

3apaboTHas 1aTa B JAHHOM CITy4dae SIBIISETCS JTMHEHHON (pyHKIMel oT cTaxa paboThI.

[Ipu  cocraBneHMM Mojeneil ¢  (QUKTUBHBIMH  TEPEMEHHBIMH  HEO0OXOIUMO
PYKOBOJICTBOBATHCS CIEAYIOIUM NPAGUIOM MOOEIUPOBAHUs: €CII KauyeCTBEHHasl IepeMeHHast
umeeT K abTepHATUBHBIX 3HAYCHUH, TO TIPU MOJEAMPOBaHUK UCToNb3yeTcs (K — 1) GUKTHUBHBIX
nepeMeHHbIX. Takum 00pa3oMm, eciu TMepeMeHHass WMEET JBa albTePHATHUBHBIX 3HAYCHUS
(Hampumep, ToJ), TO B MOZENb MOKHO BBECTH TOJIBKO OJIHY (PMKTHUBHYIO TIEPEMEHHYIO.

Ecnn He cnenoBaTe JaHHOMY ITpaBUIly, TO IIPU MOJEIIMPOBAHUM UCCIIEI0BATEIND MOMAAET
B CUTYAalMI0 COBEPLICHHON MYyJIbTUKOJUIMHEAPHOCTU WIN TaK Ha3bIBAEMYIO JI08VUIKY PUKMUBHOU
nepemeHHoU.

3HaueHue KayeCTBEHHOW MEpPEeMEeHHOH, Jiisi KoToporo nmpunuMaercs D = 0, HazpiBaeTcs
06azo6viM WA cpasHumenvhviM. BbIOOp 0a30BOr0 3HAYEHUSI OOBIYHO AUKTYETCS LEISIMU
MCCJIETOBAHMSI, HO MOXET OBITh U TPOU3BOJIHHBIM.

Koaddumment ) B Mopenu mHOTIA HAa3bIBACTCS Ougdepenyuanbrvim Ko3gduyuenmom
€80000H020 ulleHa, TaK KaK OH IMOKAa3bIBAET, HA KAKyI0 BEJMUMHY OTIMYAECTCS CBOOOHBIN 4WiIeH
MO/JIENIU MTPH 3HAYE€HUH (PUKTHUBHOM EPEMEHHOM, paBHOM €IUHHIIE, OT CBOOOJHOI0O WieHa MOJIENTN
npu 0a30BOM 3HaU€HUU (PUKTHUBHOMN MEepeMEHHOM.

2. Moaeiu KOBApHALMOHHOIO AaHAJM3a MPH HAIWYHUH Yy KAYeCTBEHHBIX
IepeMeHHbIX 0oJiee ABYX aJIbTEPHATHB.

PaccMoTpuM Mopnenb ¢ JIByMs OOBSCHSIONIMMH TEPEMEHHBIMH, OJHA U3 KOTOPBIX
KOJIMYCCTBCHHAA, a Apyras — Ka4CCTBCHHas. HqueM Kau€CTBCHHAA IMNEPEMCHHAA HMECT TPU
anpTepHaTHBBL. Hampumep, pacxo/sl Ha cofepxkaHue peOeHKa MOTYT OBITh CBSI3aHBI C JOXOJaMU
JIOMOXO3SMICTBA W BO3pacTOM peOEHKa: OMIKOJBbHBIA, MIIAIIINN IKOJIBHBIA M CTapIINi
MIKONBHBIA. Tak Kak KayecTBeHHas MEpeMEHHas WMEeT TPH albTepPHATHBBI, TO MO OOIIEMY
MpaBuily MOACIUPOBAHUA HeO6X0)II/IMO HUCIIOJIB30BaTh IBE (bl/IKTI/IBHI)Ie MEPEMCHHEIC. TaknMm
00pa3oM, MO/IeTTb MOXKET OBITh MPEACTABIIEHA B BUJIC:
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Y =y + X+ Dy +y,D, + &
rae Y — pacxopbl, X — 10X0Abl JOMOXO03SHCTB.

D — 0, ecii TONIKOJIBHYK |
=

1, B IPOTUBOIIOIOKHOM CITy4ae.

D 0, ecv JTONIKOJIBHUK WJIM MJIAJIIINH IITKOJIBHUK;
2 1, B IpOTUBOIIOIOKHOM CITy4ae.

OO6pa3zyrorcs ciienyronme 3aBUCUMOCTH:

1. Cpennuii pacxoj Ha JOIIKOJIbHUKA!

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

M(Y [ Dy =1, D, =0) = (5 + 1) + B 2)
3. Cpennuii pacxo/ Ha CTapIIEro HIKOJIbHUKA:

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

3meck Y1, Y2 — mubddepeHIHATBHbIE CBOOOJHBIC UICHBL. ba3oBBIM 3HAYCHUEM
KaueCTBEHHOW TMEPEMEHHON SBISETCA 3HAYeHHEe «IOLIKONbHUK». llocie BblumcneHus
kod(uimeHToB ypaBHeHuit perpeccuu (1) — (3) ompenensiercss craTUCTUYECKass 3HAYMMOCTh
K02 (UIIMEHTOB Y11 Y2 HA OCHOBE OOBIYHOM t-CTATUCTUKH.

Ecnmu k02 duIMeHTh Y1 U Y2 OKa3bIBAIOTCA CTATUCTUYECKH HE3HAYMMBIMH, TO MOXKHO
CIeNaTh BBIBOJ], YTO BO3PACT peOCHKA HE OKa3bIBACT BIMSIHHS Ha PACXOIBI 110 €T0 COACPKAHHUIO.

3. Perpeccusi ¢ 0HOIi KOJIMYeCTBEHHOI M IByMsl Ka4eCTBEHHbIMH NepeMeHHbIMM.
TexHrKa GUKTUBHBIX IEPEMEHHBIX MOXKET OBITh PaclpocTpaHeHa Ha IPOU3BOIbHOE YUCIIO
Ka4yecTBEHHBIX (pakTOpoB. PaccMOTpUM cuTyaluio ¢ 1ByMs Kau€CTBEHHBIMU EPEMEHHBIMH.

ITycts Y —3apaboTHas 1uiata COTPYJIHUKOB (UPMBI, X — cTax paboTsl, D1 — Hanuume
BBICIIETO 0Opa3oBanus, D2 — mos coTpygHuKa:

5 0, eci COTpyTHUK-)KCHIIMHA;
11, ecm COTPYIHHK-MY >KUHHA.

0, ecrit HET BBICIIEr0 OOpPa30BAHMS;

2 11,8 NPOTHBOIIOJIOKHOM CITy4ae.
Taxkum 00pa3oM, MOIY4HUM CIEAYIOIIYI0 MOAET:
Y =po+ BiX+rD+y,D; + &
N3 sroit MOZCIIN BBIBOAATCA CICAYIOIMUC PEIrPECCUOHHBIC MOJICIIN:

1. CpenHsist 3apruiata >KeHIUHBI 0€3 BBICIIIET0 00pa30BaHUS:
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2. CpenHsist 3apIuiaTa )KEHITUHBI C BBICIITUM 00pa30BaHUEM:
M(Y [D; =0, D, =1) = (5 +72) + X

3. CpenHsist 3apIiaTa y My»XK9HUHBI 0€3 BBICIIETO0 00pa30BaHUS:
M(Y | Dy =1, D, =0) = (S + 1) + BiX.

4. Cpennsisi 3apIujiaTa My>XYHHBI C BBICIIAM 00pa30BaHHEM:
M(Y | Dy =1, D, =1) = (B, + 71 +72) + b

OueBUIHO, YTO BCE PETPECCHH OTIMYAIOTCS TOIBKO CBOOOAHBIMU WieHaMH. [lanbHeiimee
OIpENIeICHUEe CTaTUCTHYECKOW 3HAYMMOCTH KOX(PQHUIIMEHTOB Y1 W Y2 TO3BOJISIET YOCIUTHCS,
BIIUSIIOT JI1 00pa30BaHUE U TOJI COTPYIHUKA HA €T0 3apa0OTHYIO TUIaTy.

3agaua 1

Uccnenyercss 3aBHCMMOCTh MEXKIy 3apabOTHO# Iwiatoil pabodero 3a wmecsn y ($),
X - Bo3pacToM pabouero (J1eT) u GpukTuBHON nepemenHoi D — non 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. Heo6xoaumMo MOCTPOUTH MOJENb Y = bo + b1X +/D ¢ ¢ukTUBHON nepemeHHoil D,
KOTOpasi MPUHUMAET JIBa 3HAUCHUS: | - eciu 1o pabouero My>kckoit; () - eCITi 1o JKEHCKHH.
2. TIpoBepuTh CTaTUCTUYECKYIO 3HAUMMOCTb K03 uireHToB. Caenarb BHIBOIBI.
3agaua 2

Ha npeanpusaruun ucnons3yrorcs cranku Tpex ¢pupm (A, B, C). Uccnenyercsa Haae)KHOCTD
cTaHkoB. [Ipu 3TOM y4uThIBaeTCsS BO3pacT CTaHKa (x, Mec.) U Bpems Oe3aBapuiiHON paboThI 710
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nociennei mosoMku (Y, dac). Beibopka u3 40 craHKOB nana pe3yabTaThl, IPEACTABICHHBIC B

TabuLe.

No Bospact (Bpems pabotel  |Dupma -
U3MEpeHusl |CTaHKa B |cTaHKa 0e3 MIPOU3BOANUTEI
Mecsllax [peMOHTa B Yacax |b
1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A
5 75 90 C
6 63 176 A
7 25 216 B
8 75 110 C
9 75 45 B
10 52 200 A
11 20 265 B
12 70 148 C
13 62 150 C
14 40 176 B
15 66 123 A
16 20 245 A
17 39 176 C
18 25 260 B
19 48 236 A
20 59 205 A
21 25 240 A
22 69 65 B
23 71 115 A
24 26 200 C
25 45 126 B
26 40 225 A
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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

=

Onennre ypaBHEHUE perpeccuu 0e3 yueTa pa3iuius CTAHKOB Pa3HBIX (GUPM.

2. OueHMTh YpaBHEHHE PETpeccHM, YUMThIBaIOIee pa3inuue kadecTtBa pasHbix ¢upm (F-
kpurepuii  ®umepa, t-kputepuii CTbIOAEHTa, CKOPPEKTUPOBAHHBIA KO3 dumeHt
JIETEpPMUHALINN).

3. CpaBHUTE KayeCcTBO IMOCTPOSHHBIX MOJICIIEH.
4. TlocTpouTh KOPPEISALMOHHOE 110JIe M HAHECTH Ha HEro rpaduku QyHKIMH.
5. CHGJ’I&TB BBIBOJbBI O HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA (1)I/IKTI/IBHBIX MNEPEMCHHBIX B 3TOM

ciydJae.

MNOCTPOEHUE MOJIEJIN HEJTUHEMHOM MAPHOM PETPECCUHU

Henunelinble perpeccun Ieaarcs Ha JiBa Kjlacca: perpeccuu, HEIIMHENHBIE OTHOCUTEIIBHO
BKIIIOUEHHBIX B aHANU3 OOBSCHSIONIMX TMEPEeMEHHBIX, HO JHHEWHbIE TI0 OlEHUBAEMBIM
rapamMeTpam, U pErpecCuy, HEIMHEHHBIE 110 OLIEHUBAEMBIM IIapaMeTPaM.

[Tpumeps! perpeccuii, HEMMHEHHBIX MO OOBACHSIOIUM MEPEMEHHBIM, HO JIMHEHHBIX I10
OILICHMBAEMbIM MapaMeTpaMm:

2 3 .
— IIOJINHOMBI Pa3HbIX CTENEHEN yx=a+ blx + bZX + bSX T,

b
— PaBHOCTOPOHHSS runepooa Yx=a+ ; tE

HpI/IMepLI pCFpCCCHﬁ, HEJIMHEWHBIX 110 OIIEHUBAEMBbIM napameTpam:

b
— crenennas Yx — a- X &

X
- mokasatenpHas Yx — &- b™-¢ ;
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_ ea+bx )
— SKCMOHEHIMaTbHas Yx — ¢,

Haubosee yacTo npuMeHsIOTCS CIEAYIONINE HEIMHEHHbIE MOJICIN PETPECCHIA:

b
runepoosl — Yx=a+ ; :
_ b 2
napaboJibl — Yx =a+bx+Cx,

— . X
MOKAa3aTeNbHON (DYHKITUU yx=4a b ;

b
crerennoii yrkumn — Yx = &° Xy pp.

JlabopaTopnasi paGora Nel.
Buiuucnenue koaghguyuenmog ypagnenus neauHetiHou pecpeccuu

HOCTpOGHI/II-O HEJINHEHHBIX PETPECCUOHHLBIX MO,Z[GJ'IC?I nNpeaAleCcTBYCT Ipoucaypa
JIMHECapu3aluu nNCPpCMCHHBIX.

Jluneapuzayuss — (ot nat. linearis — nuHeHHBINH), OMUH U3 METOIOB HPUOIKEHHOTO
IIPEJICTaBICHNUs 3aMKHYTBIX HEIMHEWHBIX CHUCTEM, IPU KOTOPOM HCCIIEJOBAHME HEIMHEUHON
CUCTEMbl 3aMEHSETCS AHAIN30M JIMHEMHOM CHCTEMbI, B HEKOTOPOM CMBICIE 3KBUBaJICHTHOMN
UCXOAHON. MeTonbl JMHeapu3alul UMEIOT OIPAaHUYEHHBIN XapakTep, T. €. 3KBHUBAJCHTHOCTb
UCXOIHOW HEIWHEHHON CUCTeMBbl M e€ JIMHEHHOTO NPHOMMKEHHUS COXPAHSACTCS JIHIIb IS
OTPaHUYEHHBIX MPOCTPAHCTBEHHBIX MJIM BPEMEHHBIX MaclITaboOB CHUCTEMBI, JHOO AJs
OIPENIEIEHHBIX MPOLIECCOB, IPUYEM, €CIM CUCTEMa NEPEXOAUT C OAHOIO peXUMa pabdoThl Ha
JIpYroM, TO CJIeLyeT U3MEHUTh U €€ JINHEapU3UpOBaHHYIO Moxenb. [IpuMenss nuHeapuzanuto,
MO’KHO BBISICHUTh MHOTHME Kau€CTBEHHBbIE U OCOOEHHO KOJIMYECTBEHHBIE CBOMCTBA HETMHENHON
CUCTEMBI.

11 HENWHEHHBIX YpPaBHEHWM pPErpeccur, NPUBOJUMBIX K JIMHEMHBIM C ITIOMOIIBIO
npeoOpaszoBanus (X, y) — (x’, »’), cucTeMa HOpMaJbHBIX YpaBHEHHUI UMEeT BU:

na+b2x:2y,
aZ:x+bZ:x2 :Zyx.

B IIPe0Opa30BaHHBIX IEPEMEHHBIX X, .

Koaddumuent b npu paxkropHoii mepeMeHHON X UMEET CIICAYIONIYI0 HHTEPIPETAIMIO: OH
MOKA3bIBAET, HA CKOJBKO M3MEHUTCS B CpeIHEM BEIWYMHA Y Mpu M3MeHeHuH (aktopa X Ha 1
eMHUITY H3MEPEHUSI.

b
TI'unepbonuueckas pezpeccus. Yx=a+—

>

1
Jluneapusytoliee npeoOpa3oBaHue: X = ;’ y =Yy,

Torna
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1
4na+b§;:2y,
Zl Zl Z 1
\a ;+b ?: y;

y 1
ny 2% =%y
a:lzy_lbzl b= le Zx%
n n 4= x’ nzxz—(zx)z'

_ ea+bx
IKCNOHEHYUATIbHASL pe2pecCusi. Y =

Jluneapusyouiee npeoGpasoanue: X — X, Y = In y.

- anIn y—ZxZIn y

1 1
S e S N ;
b

Cmenennas dynkyus: Yx =@ X"

Jluneapusyrolee MpeodpasoBaHue: X =Inx; y' =Iny,

NS S5
n n ! n» (x> - x>

Ilepexon k mapameTpy a ypaBHEHHUS CTEIIEHHOW 3aBUCHMOCTH IPOM3BOJAT C IOMOIIBIO
HNOTEHIIMPOBAHUSA 1O (popMyJIe:

Ina
a=e

X
Tlokazamenvras ynxkyus: yx=a- b .
JInneapusyromee npeoGpasosanme: X = X, Y = Iny .
N x-ny—>» x» Iny
) 1 2 y-D )
na==> Iny—=Inb» x, INnb=
2 DRI

[Tepexos k mapameTpaM ypaBHEHHUs MOKa3aTelbHOW 3aBHCcHMOCTH (@, D) mpou3BoasT 1o
bopmynam:

Ina Inb
a=e °. . b=e "

Jocapugdmuueckas dyucyus: Yx =a+0bInx.

Jluneapusyrolee npeodpa3oBaHue: X =Inx; y' =Y.

a—l 1b | b:nZInx-y—Zlan:y
_HZy_H an’ nZ(Inx)z—(Zln X)2

3amaua
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Jlns ompeneneHus 3aBUCHUMOCTH MeEXAy poxaaeMocThio B Poccum (mepemeHHast Y
u3MepsieMasi B THIC. YeJl.) U CpefdHel 3apaboTHOM muaTtoi (mepeMeHHas X, u3mepsemas B pyo.)
OBLIM MPOBEICHBI UCCIIEI0OBAHUS, PE3YIbTAThl KOTOPBIX Mpe/icTaBieHbl B Tabmuie 1.

Tabnuna 1.
I'oxer Poxnaemocts B Cpennsis 3apaboTHas
TBIC. Y€l Y 1ara, pyo. B Mec. X
2014 886,9 2290,1
2015 928,6 3078,4
2016 998,1 39472
2017 1050,6 5170,4
2018 1074,3 6410,4
2019 1036,9 8023,2

Jl1s XxapakTepUCTUKHU 3aBUCUMOCTH ¥ OT X PACCUUTATh MapaMeTphl CAeAYOMUX QyHKINI:

— PaBHOCTOPOHHEW THIIEPOOITBI;

- CTENeHHOH (pyHKINH;

— [MOKa3aTeIbHON (QYHKIIHH.
Pemenue.

1. VpaBHEHHE paBHOCTOPOHHEH  THIEPOOIIBI
— 1 - I — '
X _;’y _y,Torz[a yx:a+bx.

2. Jlng pacueTa UCIOIb3yeM JaHHbIE TaOIUIIbI 2.

b
yx =a+ ; JINHCAPU3yCTCA

' ' '\ 2
Toabt y X Y- X (x) y2
2014 886,9
2015 928,6
2016 998,1
2017 1050,6
2018 1074,3
2019 1036,9
Hroro
Cpennee
3HaYEHUE
o
0_2

3HaueHHs MapaMeTPOB PETPECcCcHu a U b paccunThiBaeM 1o GpopMysam:

b:yxl_y'xl — b —
O'f' ,a=y—-b-X

3. 3anuiuTe MoJy4eHHOE YPaBHEHHE PErPECCHH.

4. C nomouib TUHEAPU3YIOUUX MPeoOpa3oBaHuil OCTPONTE ypaBHEHUE PETPECCHH IS

CTETNIEHHOM U MOKa3aTeIbHON (PYHKINH.
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JlabopaTtopHnasi padora Ne2.
Buviuucnenue unoexca Koppenayuu u cpeonel ouuoKy annpoKcuMayuu

TecHOTY CBsI3M M3ydaeMbIX SBICHUN B HEIMHEHWHBIX PErPECCUSX OLICHUBACT MHAEKC
KOPPeJSIiUU, KOTOPBIA BEIYACIIAETCS 110 (bopMyne:

Ez(y Nk
zz(y y)?

Cpennsisi ommudKa anMpPOKCHMAIIUH - CPEIHEE OTKIOHCHHE PAaCYCTHBIX 3HAYCHHU OT
(haKTUYECKUX:

0= py =1,

Aclya_iypyoyl
_nZA nz ; 100%

JlommycTrMBIN TIpe/Ie 3HAYCHHH A - e Gonee 8 - 10%.
3agaua

1. Paccuumrtarh HHIEKC KOPPEJSIIUM M CPEAHIO OIIMOKY anmpoOKCUMAIlUU IS
HeJIMHEHHBIX perpeccuii JlabopaTopHoit Nel.
2. OmpenenuTh MO KAKOMY YPaBHCHHIO PErPECCUU TIOJydeHa HawOOJbIIas OIECHKA
TECHOTBHI CBSI3U.
3. Cnenath BBIBOJIBI.
JlabopaTopnasi padora Ne3.

Oyenxa 3nauumocmu ypasnenus peepeccuu ¢ nomouvio F-kpumepua @uwepa

2(9—)7)2 ,
E _ m _ Pxy n-m-1
Gaxm A\ 2 2
zz(y—y) 1-py m
n-m-1
3anaua

Omnpenenum F-kputepuit @umepa Juisi ypaBHEeHMH MapHON HeJMHEHHON perpeccud,
nosrydyeHHbIX B JlabopaTopHoii padote Nel.

Peurenmne.

1. Paccumraiite Fpaon ¥ CpaBHHTE MOJNyUYEHHOE 3HAYCHUE CO 3HAYCHHEM, Fran MpH
3a1aHHOM ypoBHe 3Haunmoctu o = 0,05.

2. Cnenaiite BBIBOJBI O CYIIIECTBEHHOCTH CBS3U.
JlabGopaTtopHasi padora Ne4.
Pacuem cpeonux koaghgpuyuenmos snacmuurnocmu

B skoHOMMUECKHX HCCIIEOBaHUAX IIMPOKOE INPHUMEHEHUE HAXOIUT TAKOM IOKa3aTellb,
KaK cpeiHUH Kod((OULIMEHT 3TaCTUYHOCTH, BEIUUCISIEMbIH IO (hopmMyIie:
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— ' X
3 - f (X):
Cpennuii Kod(QQUIUEHT >1aCTHYHOCTH ) MOKA3bIBAET, HA CKOJBKO IIPOLEHTOB B

CPEIHEM 10 COBOKYITHOCTH U3MEHHUTCS PE3YJIbTaT ¥ OT CBOCH CPETHEH BEJTMYNHBI IPU N3MEHEHHH
dakropa x Ha 1 % OT CBOETO CpeTHEr0 3HAUCHUSI.

3agaua

[lo rpynme npeanpusTuid, NPOU3BOAAIIMX OJHOPOJHYIO IMPOAYKIHMIO, HW3BECTHO, Kak
3aBUCHUT C€0ECTOMMOCTD €MHUIIBI TIPOAYKIIMH y OT (JaKTOPOB, MPUBEACHHBIX B TA0II. 3.

Tabnuna 3.
[Tpusnak -¢akrop VYpaBHEeHME TapHOU perpeccuu CpenHee 3HaueHME
(dhakTopa

OOBeM MPOU3BOICTBA, MIIH Y. =

p 0 0624 58,74 X; = 2,64
PY6a X1 yxl ’ X
OntoBass mena 3a 1 T yx ~1175. X21,6281 X, =1,503
SHEPrOHOCUTEIIsS, MJTH. PYO., 2
X2
Jons — ~ mpuObum, §, =14,87-1,016* X, = 26,3
M3BIMaeMOW TOCYIapCTBOM, 3
%, X3

1. Onpenenuth C MOMOIIBIO CPEeTHUX KOIDDUIMEHTOB 3JACTUYHOCTH CHITYy BIIUSHHS
Kaa0ro (hakTopa Ha pe3yJIbTar.

2. PamxupoBaTh (paKTOPHI 11O CHIIE BIHUSHUS.

Peurenmne.

58,74

1. Jns ypaBHEHHS paBHOCTOPOHHEN IUNEPOOIIBI Yy, = 0,62+ X

3 —f'(x)i——b- n___-b
- Yy X7 a+bix  ax+b-

2. Paccumraiite cpeHue K03()GUIMEHTHI 2IaCTUYHOCTH U1 CTETIEHHON U MOKa3aTeIbHOM
¢yuxuuii ([Ipunoxenue 4).

BPEMEHHBIE PA/Ibl

COBOKYIHOCTh YHOPSJOYEHHBIX BO BpPEMEHH HAOJNIOIEHUH HEKOTOPOro MOKazaTess
Ha3bIBAIOT BPEMEHHBIM PAOOM.

Psn HaOmoneHuid 3a 3HAYCHHUSMH ONPEICICHHOTO IOKa3aTelis, YHOPSIOUCHHBIH B
3aBUCHMOCTH OT BO3PACTAlOIIUX MM yOBIBAIOIIMX 3HAYCHHUN JIPYroro TMOKa3aTessl, Ha3bIBAIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OTtaenpHble HAOIIOIEHNS BPEMEHHOT'O Psijia HAa3bIBAIOTCS YPOSHAMU ITOTO Psijia.
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JlaGopaTopHas padora Nel
Buvisgnenue aHomanbHuIX yposHel 8peMeHHbIX 008

YpOBHH BpPEMEHHBIX DSIOB MOTYT MMETh aHOMallbHble 3HaueHUs. [losiBIeHHME Takux
3HAYCHUH MOKET OBITh BBI3BAHO OMIMOKAaMU IIpU cOOpE, 3aIMCH WU Tiepeaade HHPOPMAIUU — 3TO
OIIMOKM TEXHUYECKOTO MOPSIKa, WIA OMMOKH mepBoro poaa. OMHAKO aHOMAlIbHBIC 3HAYCHUS
MOTYT OTpa)kaTh peajbHbIC MPOIIECCHI, HAPUMEP CKa4YOK J0JUIapa MU MajJeHUEe Kypca IIEHHbBIX
OyMar u T.JI.; TAKUE aHOMAJIbHBIC 3HAUYEHHUSI OTHOCST K OIMOKaM BTOPOTO POJIa, OHU HE TOJIJICIKAT
ycTpaHeHuto. JIJisi BBISBICHHSI aHOMAIBHBIX YPOBHEH BPEMEHHBIX PSJIOB MOXKHO HCIOJIH30BATh
Mmemoo Upeuna.

ITycTh uMeeTcss BpEMEHHOU Psf;

Yi =Y. Yo Yo Yn, t=1Ln. (1)

Meton UpBuHa npeanonaraet UCHOIb30BaHUE CleAyomel GopMyIIbl:

%ZM t=1n

Oy

e Oy =Y —Y

Pacuernpie 3HaueHUS lz,ﬂa____ycpaBHI/IBaIOTCH ¢ TaOJMYHBIMHA 3HAYEHUSIMU KpUTCpus

I/IpBI/IHa ﬂ«a , €CJIN KaKoe-JIH00 M3 HHUX OKa3bIBaeTcs OOJIbIlIe Ta6J'II/I‘lH01"O, TO COOTBCTCTBYIOIICC

3HaueHue Yt YpOBHs psjia CUMTACTCS aHOMAIbHBIM. 3HaueHus Kputepus VpBUHA [y ypoOBHS

3HAYUMOCTH & = 0105 IIPpHUBCICHLI B Ta6J'II/II_IC.

n 2 3 10 20 30 50 100
Aa 2,8 2,3 1,5 1,3 1,2 11 1,0

[Tocne BBISBIEHUS aHOMAJIbHBIX YPOBHEW HEOOXOAMMO OMNPENENUTh TNPUUYMHBI HX
BO3HUKHOBEHUS. EciM OHM BBI3BaHBI OIIMOKAMHM TEXHUYECKOTO MOPS/IKA, TO OHU YCTPaHSIOTCS
anb0 3aMEHOM aHOMAaJIbHbIX YPOBHEW COOTBETCTBYIOUIMMH 3HAYEHUSIMH 1O KPHUBOW,
anMnpoOKCUMHUPYIOLIeH BPeMEHHOH psijl, TMO0 3aMeHON YypoBHEH cpefHel apupmMeTndeckoit 1ByX
COCETHUX YPOBHEH psa.

OmmOKM, BO3HHMKAIOLIME M3-32 BO3JAEUCTBUSA (PAKTOPOB, HMEIOMIMX OOBEKTUBHBIN
XapakTep, yCTPAaHEHUIO HE MOJIEkKAT.

3amaua

Bpemennoii psij 3aian B Tabau4HON Gopme.

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

1. TIpoBepuTh HaNMUKE AHOMANBHBIX 3HaUeHHi Toukn [ = 2, t=5 1t=10.

2. YCTpaHI/ITI) AHOMAJIBHBIC YPOBHH, CUHHMTAA MNMPUYMHAMH HX BO3HUKHOBCHUA OLINOKHU
MEpBOro YpOBHH.

JlabopaTopnasi paGora Ne2

Hpoeepka cunomessvl Cyuecmeo6aHusl meH()eHL;MU

40



Ecmm  BO BPEMCHHOM  psAay IPOABIACTCA  AJIUTCIIbHAd TCHACHIHA H3MCHCHUA
9KOHOMHYCCKOI'O MMOKAa3aTrciisd, TO B 3TOM CIIydac roBopAT, 4YTO UMECT MECCTO mpeHé

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

Jlpyrumu cioBamu, mpero (menoenyus) — 3T0 yCTONYNBOE, CUCTEMAaTHIECKOE M3MEHEHUE
3HaYEHUI BPEMEHHOTO0 psijia B TEYEHHE JOCTATOUYHO JI0JITOro MepHo/Ia.

HpI/I IIPOrHO3UPOBAHUKU BPEMCHHBIX PAIO0OB HCO6XO,Z[I/IMO BBIICHUTH, CYIICCTBYET JIA
TCHACHLIUA BO BPpCMCHHOM psAAY UKW OHA OTCYTCTBYCT.

st BpemenHoro psiga (1) paccMOTpu KpPUTEPHH «80CX00AWUX U HUCXOOAUUXY CEPUH,
COTJIACHO KOTOPOMY TE€HJEHIIHUS OIPEIEseTCs 10 CIEAYIOUIEMY aJrOpUTMY .

1. Jlng ucciaeayeMoro BpPEMEHHOrO psiia ONpEelseTcsl MOCIEeI0BAaTEIbHOCTh 3HAKOB,
UCXOJs U3 YCIIOBHMA:

+, €CJlu yt+l - yt > O,

e Y-y, <O. @

[Tpu 3TOM ecim Tocieayoniee Ha0Jt0IeHNE PaBHO MPEABIAYIIEMY, TO YIUTHIBACTCS TOJIBKO OJTHO
HaOJIFOJEHUE.

2. HoncuntsiBaercs uncio cepuii ©(N) . Tlox cepueii MOHMMAETCs MOCIIEI0BATENEHOCTD
HOJPSJ PACIIOI0KEHHBIX IIJIIOCOB U MUHYCOB, IPUYEM OJIMH IUIFOC MM MUHYC CUUTAETCS CEPUEH.

3. OnpepensieTcst IpOTSKEHHOCTh CaMOU ITTMHHOMN cepun | max (N) .

4. ITo Tabnwiie, MpUBEICHHON HIKE, HAXOIUTCS 3HAYCHUE I(n).

JauHa psiga, n n<26 26 <n<153 153<n<170
3nauenue I(n) 5 6 7

5. Ecniun nHapymaercss xoTss Obl OJHO M3 CIEQYIOIIMX HEPaBEHCTB, TO THIOTE3a 00
OTCYTCTBUH TPEH]Ia OTBEPIaeTCs ¢ JOBEPUTENBHON BeposATHOCTHIO 0,95:

1 16n-29
n)>|—- 2n_1 _1,96' ’
v(n) >| 3-(2n—1) B

Ima (N) <1(1).
KBa,I[paTHLIC CKO6KI/I HEPAaBCHCTBA O3HAYAIOT LCIIYIO YaCTh YUCJIA.

3agaua

Jlana nuHamMuKa €XeKBapTajIbHOTO BBIMYCKa MPOAYKIUH (PUPMBI B JI€H. €. C IOMOIIBIO
KPUTEPHSI KBOCXOOAWUX U HUCXOOAWJUXY CEPUI CENaTh BHIBOJ O MPUCYTCTBUU WM OTCYTCTBUU
TpeHaa. J{oBepuTenbHy0 BEpOATHOCTD 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 15|16 | 20| 14 | 19 | 21
Penrenne.

1. I[O6&BBTC B Ta6n1/my AOMOJIHUTCIIbHYIO CTPOKY 5i JJIA 3allMCU ITOCJIICA0BATCIIbHOCTHU

3HAKOB, JJIA ONPEIeIICHUs KOTOPOU UCTIONB3yHTe hopmyy (2).
41



2. [ToacunTaiite ynucno cepui v(n) , IPOTSHKEHHOCTh CAMOW JUIMHHOM Cepuun |max (n) u

oTpeIeInTe I(N) mo ra6mue.

3. 3anummTe cucTeMy HEPaBEHCTB, IPOBEPHTE MX BHIMOJIHEHHE.

4. CnemaliTe BLIBO/I.

JlabopaTopnasi paGora Ne3
Buiuucnenue ocnosnvix nokazamenei OUHAMUKU

I[J'ISI KOJMYECTBEHHOM OIICHKH AMHAMHKHW S5KOHOMHUYCCKHUX ITPOLECCOB IIPUMCHAKOT TaKUC
CTaTUCTHYCCKHE I10KAa3aTcC/Ii, KakK abcontomuvie npupocmasl, memnsl pocma u npupocma. Onu
nmoapa3aAciIsAIrOTCA Ha yernHole, bazucnvie U cpe()Hue.

Ecnu cpaBHEeHUEe ypoBHEH BPEMEHHOTO Psijia OCYIIECTBIISETCS C OJHUM U TEM KE YPOBHEM,
MPHUHSITHIM 32 033y, TO TOKa3aTeJIM HA3BIBAIOTCS OazucHbimuy. ECu cpaBHEHUE OCYIIECTBIISICTCS C
NEepPEeMEHHOI 0a30i, mprUeM Ka)XIbli MOCIEAYIOUN YPOBEHb CPABHUBACTCSA C MPEABIAYIINM, TO
BBIYMCJICHHBIC ITOKA3ATEIIN HA3BIBAIOTCS YenHbIMU.

DopMyJIbl IS BBIYUCICHUS IICTHBIX, 0A3MCHBIX M CPEIHUX aOCOIOTHBIX MPUPOCTOB,
TEMIIOB POCTa U TEMIOB Hpupocta naHbl B Tabmuie (1). B ¢popmynax npuHsATe 0003HAUEHUS:

Yt = Y1, Y2 ¥Yts-2¥n — ypoBuu Bpemennoro psga, N — aiuHa psga, Ys — ypoBeHb
BPEMEHHOTI0 PsiJia, IPUHATHIN 3a 6a3y AJIs CpaBHEHHUS.

O06o3HaueHnune AOCOJIOTHBII Temn pocra Temn npupocra
NPUPOCT
Iennoii AY: =Y; — Vi T = Yi 100% K; =T, —100%
Yia
Ba3ucublii AV, =V, — Ks =Ts —100%
Yst =Yt = VYs Ty =Yt 100% st = st
Ys
Cpenumii _ _ _ —_T _1000
Ay, IR p e qogge | Kot =T A100%
n-1 Y1

Onucanne AMHAMHMKHM Psiia CPEAHUM IPUPOCTOM COOTBETCTBYET €r0 MPENCTABICHUIO B
BHJIC TIPSIMOM, IPOXOJSIIEH Yepe3 ABe KpaHHWe TOUKH. sl Moy4YeHus: IpOrHO3HOTO 3HAYEHUS
Ha OJIMH WLIar BIEpeJl JOCTaTOYHO K MOcCJeIHEeMY HaOJIOJCHHI0 J00ABUTh 3HAUCHHE CPEIHEro
a0COJIFOTHOTO MPUPOCTA:

Yo =Yn +AY, 3)
rae Yn — 3HaueHMe MoKa3aTens B N TOYKE BPEMEHHOTO pAna, Yn+l — MPOTHO3HOE 3HAYEHHE
nokasarens B touke N+1, AY —spauennue CPEIHETO MPUPOCTAa BPEMEHHOTO PJIa.
[Tomyuenue mporrHo3Horo 3HaveHus 1Mo Gopmyse (3) KOPPEeKTHO, €CIM JUHAMUKA Psaa

O6nmu3ka Kk auHelHOW. Ha Takoif paBHOMEpHBIH XapakTep AMHAMHUKU YKa3bIBalOT MPUMEPHO
OJIMHAKOBBIE 1IETTHbIE A0COIOTHBIE TPUPOCTBHI.
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Hcnonp30BaHue CpelHEro TemIa pocTa (CpeJHero Temma MpPUpOCcTa) IS OMUCAHUS
JAUHAMHUKU DPA3BUTHA psAa COOTBCTCTBYCT C€ro MNpCACTABJICHHUIO B BHUIC MOKa3aTeJIbHON WU
SKCIOHCHIIMAIBHON KpHUBOM, MPOBEICHHOW 4epe3 JBE KpalHUE TOYKHA, U XAPAKTEPHO IS
nmponeccoB, HM3MCHCHUC IWHAMHUKU KOTOPBIX MIPOUCXOAUT C IIOCTOSAHHBIM TCEMIIOM POCTA.
[Iporuno3Hoe 3Ha4eHHEe HA OJUH ILIAT BIEpe onpeaensiercs no Gopmyse:

9n+1 =Yn -I__ .

HenocratkoM IpOrHO3MPOBAaHMSA C HCIOJIB30BAHUEM CPEIHEr0 IPHUPOCTa U CPEIHETO
TEMIIa pOCTa SIBJISIETCS TO, YTO OHM YUNUTHIBAIOT HAYAJIbHBIM U KOHEYHBIM YPOBHU PsAJlla, UCKIIIOYas
BIIMSHUE IIPOMEKYTOUHBIX YpOBHEH. TeM He MeEHee, OHM HCIOJIb3YIOTCA Kak IIPOCTEHINHne,
IpUOJIMKEHHBIE CIIOCOOB! IPOTHO3UPOBAHUS.

3agauga.

ExxexkBapranbHas auHaMuka GoHa 3apabOTHOW IUIaThl paOOTHUKOB (UPMBI B JICH. €.
npeJCcTaBeHa B Ta0IuIe.

t 1 2 3 4 5

y |8946,00 | 8981,50 | 9024,10 | 9063,15 | 9105,75
OO6ocHOBaTh NMPaBOMEPHOCTb HCIOJIb30BAHUE CPEIHEro IMpHpOCTa JUIsl ONpeAeiIeHUs

IIPOrHO3HOI0 3Ha4eHMsI (poH/a 3apabOTHOM IJIaThl B 6-M KBapTale.

3agaua.

N3meHenne exxeKBapTaabHON TUHAMHUKU (OHIA 3apaOO0THOM IJIaThl pAOOTHUKOB (PUPMBI
IIPOUCXONIIO IPUMEPHO C IOCTOSHHBIM TEMIIOM pocTa B TeueHue 5 kBapTanoB. Do 3apaboTHOM
matel B 1-kBaptane cocranisia 9523,08 neH. en., a B 5-m kBaptaie — 9693,13 nen. en.

Onpenenuts nporHo3 (oHja 3apabOTHOI IIaThl pabOTHUKOB (UPMBI B 6-M KBapTale,
UCITIONIb3YS CPETHUN TEMII POCTA.

JlabopaTopnas Ne4
Cenasrcusanue pemenHbix psooe

IIpenBapuTeNbHBIN aHAIN3 BPEMEHHBIX PSA0B SdKOHOMUYECKHX ITOKA3aTeNe 3aKIII09aeTCs
B BBISABJICHUU aHOMAaJbHBIX 3HAYCHUN YPOBHEW psAlla, KOTOPbIE HE COOTBETCTBYIOT PEAIBHBIM
BO3MOKHOCTSIM PAacCMaTpUBAEMOM SKOHOMUYECKON CHUCTEMBI, & TAKKE B ONPEICICHUN HATNYUS
TpeHza.

Haubonee pacmpocTpaHeHHBIM TMPUEMOM JJisi YCTPAaHEHUS AaHOMAJbHBIX 3HAYCHUM
noKasaresied M OTCYTCTBHUSI TEHACHIIMM BPEMEHHOTO Psiia SIBISIETCS C2ladCUBAHUE 8PEMEHHO20
pada. Ilpu 5ToM MPOU3BOIUTCS 3aMeHa (PAKTUUECKUX YPOBHEH BPEMEHHOTO psifia pacUeTHBIMH,
YTO CHocoOCTBYyeT Oojiee YETKOMY MpPOSBIEHUIO TeHIEHIMH psafa. CKoJb3dIue cpenHue
MO3BOJIIOT CIIAUTh CIydaifHbIe U IEPUOANUYECKUE KOJIeOaHUsI BPEMEHHOTO psfa.

Haubonee pacnpocTpaHeHHONH NpOLEAYpOH CIIIQXKUBAaHUS SIBISETCS METOJ HMPOCMOl
cronbssiyell cpedrer. CHavama Jyisi BPEMEHHOTO Psijia ONPEACIsieTCsl HHTePBaJ CriaKuBaHus (Q).
Ecnu HeoOXoauMo CriaajuTh MeNKWe KoJieOaHus, TO WHTEpBAI CrIaXuWBaHUS OepyT IO
BO3MOXHOCTH OOJIBIIIMM, €CIM HYXKHO COXPaHUTh Oojiee MEJIKHE KOJICOAHUs, TO HHTEpBal
CTJIaKMBaHMs yMEHbIIAI0T. J[11s mepBbIX (§) ypOBHEH BPEMEHHOTO PsiJia BEIUUCIIAETCS UX CpeHee
apudMeTHUecKoe 3HaueHHe. OTO OyJeT CIVIaXKEHHOE 3HAUY€HUE YPOBHS psla, HaXOJAIIErocs B
MHTEPBAJIE CIVIAKUBAHUA. 3aTEM MHTEpBaJl CrIaXKMBaHUS CABUTAETCA Ha OAWH ypOBEHb BIIPABO,
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MOBTOPSIETCSI BBIUMCIIECHUE CpelHer apudmeTndeckoil u T.1. B pesynbTaTe Takoi mpouemypsl
MOJIyYrUM psiJ CriIa’)KCHHBIX 3Ha‘{eHHI>'I, IIpu 3TOM B 3aBUCHUMOCTHU OT (g) MNEPBLIC U MOCJICAHUC
YPOBHU TEPAIOTCS.

JlnuHy uHTepBana criaxubaHus (J) yaoOHO OpaTb B BUJIE HEUETHOTO YHUCIA, B 3TOM
cllydae pacyeTHOE 3HAU€HHE CKOJb3AlIeH cpelHel OyaeT MpUXOOUThCA HAa CPEIHUM MHTEpBai
psnaa.

Hanpumep, nist uatepBana g = 3 criiaKeHHbIE YPOBHH PaCCUUTHIBAIOTCS 110 (hopmyie:

Vi =(Yer +Ye + Vi) /3.

UroObl HE MOTEpATh MEPBbIM W MOCIEIHUNA YPOBHHM Psiia, UX MOXKHO BBIYUCIUTH IO
dopmynam napaboIuIecKOro HHTEPIIOINPOBAHHUS:

Y1 = (5y; +2y, — y3)/6,
Vo =(=Yn_o +2Ynq +5Y,)/6.

MeTton IpocToil CKONb3sA1IEeH CPeHEN JAaET XOPOILIUE PE3YIIbTAThl B JTMHAMUYECKUX PAIaX
C JIMHEMHOW TEHICHIUEW pa3BUTHS.

Jlis psinoB C HENMHEWHOM TEeHACHLUMEH pa3BUTHUS HEOOXOJUMO IPUMEHSATh METOJ
636CUICHHOU CKOb3sWell cpedHell. DTOT METOJ| OTIMYAeTCs OT METOJa MPOCTOW CKONB3SIISH
CpeIHEW TeM, YTO YPOBHH, BXOJSINME B MHTEPBAJl CTIaXXUBaHUs, CYMMHUPYIOTCS C Pa3HBIMU
Becamu. J1Jisi MOJIMHOMOB 2-T0 U 3-TO MOPSAKOB 10 S-4JI€HHOW B3BEIICHHOMN CKOIB3SIIECH CpeaHEei
[EHTPAIbHOE 3HAUCHHE OIpeAeIsaeTcs 1o GopmyJe:

Vi =1/35-(-3y;_», +12y, 1 +17y, +12Y,.1 —3Y;,0)-

BecoBrie KOS@)(I)HHHGHTH npu Crila>kxuBaHun 110 IMOJUMHOMAaM 2-ro u 3-r0 IIOPAAKOB B
3aBUCHMOCTH OT JJIMHBI MHTCPBaJjia CriiaKuBaHWs MPCACTABICHEI B Ta6J'II/III€.

JJInHa HHTEpBaJIa CIVIAKMBAHUSA BecoBoii ko3 punuent
5 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BLIpaBHI/IBaHI/Ie BPEMCHHBIX pAaOB MOXKET OBITh IMPOU3BCACHO METOAOM
IKCNOHEHUUAIIbHO2O C2NANCUBAHUA. CYTB MCTOJAa 3aKJIIYacTCsad B TOM, 4YTO B HIPOUCAYPEC
HAaXOXKACHUA CTIIAXKCHHOTO YPOBHS UCIIOJIB3YIOTCA 3HAYCHUS TOJIBKO ITPEAIICCTBYOMIUX ypOBHeI\/’I
pPAOO0B, B3ATBIE C OHNPCACICHHBIM BECOM, IMPHYEM BEC H&6J’IIO)1€HI/I${ YMCHBIIACTCA IO MCEPE
YAaJICHHUA €T0 OT MOMCHTA BPpEMCHU, I KOTOPOTO OMPECACIISACTCS CIrIIa’KECHHOC 3HAYCHUC YPOBHS

psna. Eciu st mexomuoro Bpemennoro paga Yt = Y11 Y20 Yts-sYn coorsercryrommue

CIJIAXKCHHBIC 3HA4YCHUA ypOBHCﬁ 0003HAYUTH St , raec t:]-;n , TO OKCIIOHCHIIHMAJIBHOC
CTJIA)KUBAHUC TPOU3BOAUTCA 1O PEKYPPCHTHOMY COOTHOIICHUIO:

St=a -y +(1-a) Sy,

r7e 0 — napameTp criiakuBaHus, npuyem 0 1, BenmnuuHa (1- o) Ha3bIBaeTcs K03 PUIIHEHTOM
JVCKOHTHPOBAHUS.

Hcrnonb3yst peKyppeHTHOE COOTHOILIEHUE I BCEX YPOBHEH psijia, HAYMHAs C IIEPBOTO U
KOHYasi MOMEHTOM YPOBHS {, MOJKHO ITOTYUYUTh, YTO SKCITOHEHIINAIbHAS CPEHSS, T.€. CIIIAXKEHHOE
JAQHHBIM  METOJOM 3HAa4y€HUE YPOBHSA Dpsfa, SBIICTCS B3BCIICHHOW CPEIHEH Bcex
MIPEALIECTBYOIINX YPOBHEM:
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Si=a) (1-a) -y i +{1-a)'S,.

OOBIYHO JIJII BPEMEHHBIX PSJIOB B SKOHOMHYCCKHMX BCIIMYMHAX BEIIMYUHY TapaMerpa
CriaXuBaHus BBIOUparOT B uHTepBasie ot 0,1 g0 0,3.

HavanbHblii napametp So MIPUHUMAIOT PaBHBIM 3HAYEHUIO MEPBOrO YPOBHS psla WU
PaBHBIM CcpeHEH apru(pMeTHIeCKOil HECKOJIBKHUX MEPBBIX WICHOB Psi/ia, HAlPpUMEp:

s _YitYa+ys
0~ 3 '

3agaua
[To naHHBIM TUHAMMKHU yporkaiiHocTu 3a 10 jer, npuBeIeHHBIM B Ta0JIMLIE, PACCUUTATH!

- 3-, 5-JIeTHUE CKOJb3SIINE CPEIHUE POCTHIE;
— 5-JIeTHHE CKOJIB3SIIME CPEIHUE B3BEILICHHBIE;
— CPAaBHUTb PE3YJIbTaThl PACYETOB.

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
- IOCTpoWTe rpaduKu psiia TMHAMHUKH U TPEHIOB JIMHEHHOH (puibTpanmy.
3agaya

B Tabnuue mnpuBeneHbl AaHHBIE YUCIEHHOCTH IIpENojaBaTesiell BBICIINX Y4YEOHBIX
3aBeneHuil P® (Teic. uyenoBek) mo rojxam. IIpousBecTu criakuBaHue BPEMEHHOIO psja C
MCII0JIb30BaHUEM 3KCIIOHEHIMAIBHON CpEeHEN, IPUHSAB I1apaMeTp CriIaKUBAHUS a=0,1un
a = 0,3. Ilo pe3ynpTaTam pacueToB OIPENEIUTh, KAKOW U3 CIVIaXKEHHBIX BPEMEHHBIX PSAJI0OB HOCUT
Oosee TIaiKui XapakTep.

T'oo | 1992 1993 1994 1995 1996 1997 1998 1999
ye | 2335 | 2399 | 2398 | 2619 | 2618 | 268,7 | 260,7 | 298,6

JladopaTopnasi Ne§
Buvibop naunyyuwezo suda mpenoa c nomowwvro Excel

Jns onpeneneHus nmapaMeTpoB JMHEWHOIO TPEHJA [0 METOAY HAaMMEHBIIMX KBaJIpaTOB
UCTIONB3yeTCsl cratuctuueckas ¢yukuus JIMHEWH, nns onpeneneHus SKCIOHEHIIUATBHOTO

tpenna JITPPIIPHUEJI. B xauecTBe He3aBHCUMOM MepeMeHHoi BricTymaeT Bpems [ =1,N .

B Excel nunus Tpenna MoxeT ObITh 100aBjIeHa B AUarpaMmy ¢ 00JacTSIMU THCTOTPaMMBbI
M B rpaduk. s aToro Heo6xoauMo:

- BBIJICNIUTH 00JIaCTh AMArpaMMBbl; B TIABHOM MEHIO BBIOpaTh /Juacpamma—»obasume aunuto
mpeHoa;

- B TOSIBUBIIIEMCSI TUAJIOTOBOM OKHE JIuHus mpenoa BHIOpATh BUJ JIMHUU TPEHJA W 3a/1aTh
COOTBETCTBYIOIIME TMapameTpbl. JlJis MONMHOMHAIBHOTO TpPEHJa HEOOXOAMMO 3a]laTh
CTETNEHb aNMPOKCUMHUPYIOIIETO TTOJIMHOMA.

B kauectBe qononHUTEIFHON HHPOPMAIIHH HA JHArpaMMe MOKHO OTOOpa3UTh ypaBHEHUE
perpeccuu W 3HAY€HWE CPETHEKBAJIPATHYECKOTO OTKIIOHEHHWS, YCTAaHOBHUB COOTBETCTBYIOIIWE
dnaxku Ha 3aknanke [lapamempsl TMATOTOBOTO OKHA JIuHus mpeHnoa.

3amaua

45



Jlunamuka Bbimycka npoaykuuu OUHISHANM XapaKTepusyeTcsl JaHHBIMU (MIIH. JOJUL.),
MPEJICTABICHHBIMU B Ta0IHIIE

T'ox Boinyck npoaykuuu T'opx Boinyck npoaykunu
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

N

[IpoBecTu pacuer napameTpoB JUHEWHOI'O U SKCIIOHEHLIUAJILHOT'O TPEH/I0B.
[TocTpouTts rpaduku psga IMHAMUAKHA U TPEHJIOB.
BoiOpate Hawinydmuii BUA TpeHIa HAa OCHOBAaHHHM TpadUuecKkoro M300pakeHus u

3HaYeHUS KOd(PPUIMCHTA AeTSPMUHAIIHH.
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7 OneHoYHBIE CPeCcTBA IJIsl POBeJIeHNs POMEKYTOYHOM aTTecTAlluH

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

aTTeCTalum:

Kon

HHIH
KaTo

pa

HNuauxkarop
AOCTHKEHUS

KOMIICTCHII MU

OueHovHbIe CpeAcTBA

OIIK-2: Cnoco6eH npuMeHATH NPOABUHYThIe HHCTPYMEHTAJbHbIE METOAbI IKOHOMUYECKOT0
aHaJIu3a B NPUKJIATHBIX U (WIH) QPyHIAMEHTATbHBIX HCCIET0BAHMSIX;;

on
K-
2.1

PaGoraet ¢
HalMOHAIbHBIMH
u
MEXTyHAPOTHBIM
u 6azamu
JAHHBIX C IEIBIO
ITOMCKA
HEOOXOAUMOH
nH(popMaIuu 06
SKOHOMUYECKHUX
SIBIICHUSIX U
mporieccax

Ilepeyenn TeopeTHYECKNX BONPOCOB K 3a4eTy:

1. Ha xakowm caiiTe MOKHO HAWTH HHPOPMALIUIO TSI MOJCITUPOBAHUS LIEHBI

(hMHAHCOBBIX aKTHBOB

2. Kakwue TpeOoBaHHS MPEIBABIAIOTCS K (DaKTOpaM, BKIFOYaeMbIM B
YpaBHEHUE perpeccuu?

3. Uro Takoe BEIOOPOYHOE HICCIIETOBAHHUE
4. Yro moHUMaeTcs Mo JIMHEHHONW MHOXECTBCHHOM perpeccueii?

5. YeM OTIMYAIOTCS CTaHIAPTU30BaHHBIE KOY(D(OUIIMEHTHI PErpPecCUH OT
K03 (UIIMEHTOB B €CTECTBEHHOM BHUJIE?

6. Yro mokaspIBaeT OTpUIATEIbHOE 3HAUCHUE KO3 uimerHTa
3JACTUYHOCTH?

7. YeM OTIMYAIOTCS YaCTHBIN 1 001U kpuTepun Duiepa?

8. Uro moHMMaeTcs 10| KOJUIMHEAPHOCTHIO M MYJIbTUKOJUTMHEAPHOCTHIO
(hakTopon?

/8 Kax mpoBepsieTcsi HuIM4re KOJUTMHEaPHOCTH B MYJIbTUKOJUTHHEAPHOCTH?

HpaKTI/I‘leCKI/Ie 3agdaHus

ITo mamnapIM caiiTa gks.ru oTOOpaTh MPHU3HAKH. XaPaAKTEPUIYIOITHE
COLIMAJTIBHO -3KOHOMHYECKOE MoJI0keHue pernoHoB PO [lo ncxonHeM
JAaHHBIM TIOCTPOUTH I0JIE€ Koppeasauuu [lonuron 4acToT U TUCTOrpaMMy
HaianTe Koo dunrenta koppensaun . ONeHnTs pacipeneieHne
..Crienarp pacueT OCHOBHBIX YHCJIOBBIE XapaKTEPUCTHUKH MO Pe3yJIbTaTaM
BBIOOPKH: BRIOOPOYHOE CpeAHEe, IUCTIEPCHs, CpeAHEE KBaIpaTHIECKOe
OTKJIOHEHHE
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Kon

HNupnxarop
HHIH OueHovHbIE CpeAcTBA
xato | AOCTHKEHHUS
pa KOMIIeTCHLIM U
o1l | OIIK- IlepeyeHb TEOPETHYECKUX BOIIPOCOB K 324€TY:
K- 2.2: OOpabatsiB
29- |aer 1 [lepeuncnure Bce BUIIBI MOJIETICH, HETMHEHHBIX OTHOCUTENHHO: a)
unbopMmarmio 06 | BIIIOUAEMBIX IIEPEMEHHBIX; 0) OlLIcHMBaEMbIX TAPaMETPOB.
9KOHOMUYECKHUX
2 Kaxk mpoBoguTcst monbop TuHeapu3yIOero mpeodpa3oBaHus IS
SIBIICHUSX U . NN
BHYTpPEHHE HETMHENHBIX MOJIENen?
nporeccax,
onpeacsacT 3 HasoBute nokasarenu KOppesiLiig, UCIOJIb3YEMBIE IIPU
CBSI3U U HEJIMHEWHBIX COOTHOIIEHUSIX PAaCCMAaTPUBAEMBIX IPHU3HAKOB.
3aBHCHMOCTH
MEKITY 4 Kaxwue 3amaun pemaroTcst Ipu NOCTPOSHUH YpaBHEHUs perpeccuu?
SJIEMEHTaMU . .
5 . Kaxoii Bug nMeeT cucteMa HOpMaabHBIX YPaBHEHUI METO1a
nH(pOpMAaIuH, N
HauMEHBIINX KBaIpaToOB B ClIydae JIMHEHHON perpeccuu?
dbopmynupyet
00OCHOBAaHHbIN 6. [To kakoit popmyIie BEIUMCISICTCS UHACKC MHOKECTBEHHOMN
BBIBOJI Koppensauuu’?
7. Kax BEIYHCIAIOTCS HHAEKC MHOXKECTBEHHOM IETEPMUHAIIUU U
CKOPPEKTUPOBAHHBIN HHIEKC MHOXKECTBEHHOH IeTepMUHALUU ?
8. Kak nposepsieTcsi 3HaUMMOCTb ypaBHEHUS PETPECCUU U OTAEIBHBIX
K03 (HUITUESHTOB
IIpakTHYecKkue 3a1aHus
[To manubIM caiita gks.ru oTOOpaTh MPU3HAKHU. XapAKTEPUIYIOIINE
COLIMAJIBHO =3KOHOMUYECKOE NonoxeHue peruoHos PO. [Iposeputs ux Ha
HOpManbHOCTb. . Haiitu ypaBHeHHe perpeccun y = a + bx MmeTogom
HAaUMEHBIINX KBaJpaToB. . [locTponTh rpaduK: NCXOAHBIE TOYKH U
ypaBHeHue perpeccuu. JlaTh nHTEpHIpeTanuio Ko3GpPUIHEeHTOB ypaBHEHUS.
OIl | Bmageer IlepevyeHnb BONPOCOB AJIl MOATOTOBKH K 3a4YeTy
K- COBPEMEHHBIMU
2.3: | meronamu 1. Kakue TpeboBanus NpeaAbIBIAIOTCS K hakTopaM, BKIIOYaEMbIM B
l?
SKOHOMUUYECKOIo ypaBHEHUE PErpeccuu’?
aHanm3a,

CTaTUCTUKU U
9KOHOMETPHUKH
JUTSL pEILIEHUS
TEOPETUIECKUX H

2. UYro Ttakoe BEIOOPOYHOE HCCIIETOBAHNE

3. Uro moHMMaeTcs MO IMHEHHON MHOXXECTBEHHOM perpeccueii?
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Kon

HNuaukarop

HHIH OueHovHbIE CpeAcTBA

xarto | AOCTHAKEHMS

pa KOMIIETeHIINH
MPUKIIATHBIX 4. Yem OTIMYAIOTCS CTaHAAPTH30BaHHBIC KO3()(UIIMEHTHI PErPEecCHu OT
3a/aq KO3 (PUITUCHTOB B €CTECTBEHHOM BUjIC?

5. Yro mokaseIBaeT OTpUIATEIbHOE 3HAUCHUE KO3 uimenTa
SIIACTUYHOCTH?

6. YeM oTimuaroTCs 4acTHBIN 1 00Ul kputepun Ouiepa?

7. Yro moHMMaeTCs O] KOJUIMHEAPHOCTHIO H MYJIbTUKOJUTHHEAPHOCTHIO
(hakTOpoB?

Kak npoepsieTcst HanMure KOJUTMHEAPHOCTH U MYJIbTHKOJUTMHEAPHOCTH?
IIpakTHyeckue 3a1aHUA

[To 20 mpenmpusiTUsAM peruoHa OMPEIETUTh 3aBUCUMOCT BRIPAOOTKH
MPOYKIIMH HA OJHOTO PabOTHUKA ) (ThIC.py0.) OT BBOJIA B JICHCTBUE HOBBIX

OCHOBHEIX (OHI0B X1 (% OT CTOMMOCTH (hOHI0B Ha KOHEI[ TOa) ¥ OT
YAEIBHOI'0 Beca pad04MX BHICOKOM KBAIM(UKAIIMU B 00IEH YUCICHHOCTH

pabounx X2 (%).

TecThl

1 DHIOTEHHBIMU TIEPEMEHHBIMH Ha3bIBAIOTCSl BoIOEpUTE OJIMH OTBET:
1 He3aBHCHUMEIE ITEPEMEHHBIC
2 3aBUCHMBIE TIEPEMEHHEIC

3 MaTeMaTHUYeCcKHe OXKHJIAaHUsI JINHEHHBbIE KO DUIIMEHTHI

2 OHUM U3 UHIUKATOPOB ONPEEIICHUS HATMYHS MYJIbTUKOJIIMHEAPHOCTH
MeX]ly IPU3HAKAMH SIBJISIETCS ITPEBBIIIEHIE TAPHBIM KO3 PHUIIMEHTOM
KOpPEJALMY BEJINYUHBI

Bri6epute oamH oTBET

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

5. -1

49




Kon

HHIH
KaTo
pa

HNuaukarop
JAOCTHKEHUA

KOMIICTCHII MU

OueHovHbIE CpeAcTBA

3 Ecnu npeanochuiKy METo/1a HANMEHBITNX KBAIPaTOB HAPYIIEHBI,
To BriOepure oauH OTBET:

1 IMOJIYYEHHOC YPaBHECHUE CTaTUCTUICCKN HE3HAYHUMO

2 OIEHKHU MapaMEeTPOB MOTYT He 001a/1aTh CBOHCTBaMH 3(h(HEKTUBHOCTH,
COCTOSITENTFHOCTH, HECMEIIEHHOCTH

KO3 (PUITUCHT PErPEeCCUU SIBJISCTCS HECYIIECTBEHHBIM

3 k03 HUIUESHT KOPPEIISIIUHU SBISICTCS HECYIICCTBECHHBIM

4 DKOHOMUYECKHE TIEPEMEHHBIE MOTYT BBICTYIIaTh B OJHUX MOJIEIISX
Bribepute oauH OTBeT:

1. xak SHIOTeHHBIC, a B APYTUX — KaK SK30TCHHBIC IEPEMEHHbIC
2. Kak SHJIOTCHHBIE, a B JIPYTHX — KaK ()MKTUBHBIC TIEPEMEHHbIC
3. Kak 9K30TCHHbBIE, a B IPYTUX — KaK (DUKTUBHEIE IEPEMCHHBIC

4. TONBKO KaK OHAOTCHHbIC ICPCMCHHBIC

OIIK-5: CnocoGen ucnoJib30BaTh COBpeMeHHbIe HH(pOPMAIMOHHbIE TEXHOJIOTUH U

NporpaMMHbIe CpeACTBa NPHU pelleHUH NPodecCHOHAIBLHBIX 3a1a4.

on
K-
5.1:

OIIK-5.1:
Bri6oupaer
COOTBETCTBYIOIL
He CO/ICPIKaHHIO
poecCuoHaIbH
BIX 33124
WHCTPYMEHTapHI
00paboTKH u
aHamM3a JaHHBIX,
COBpPEMEHHBIE
MH(OPMAITHOHHEI
€ TEXHOJIOTHH U
POrpaMMHOE
obecrieueHue

l'[epequb TCOPETUIECCKHUX BOIMPOCOB K 3a4€Ty

1. Uto 03HauaeT NOHATHE «KAYECTBEHHAS MOJIEINb
perpeccun?

2. B xaxom cirydae BepHO COOTHOILIEHHE 7

3. Uro 03HauaeT BHICKA3bIBAHUE «TECHAs IMHEHHAS CBSA3b)?

4. Uro nmokaszsiBaeT ko3 duieHT nerepMuHanuu paBueiid 0,757

5. Uro Takoe ommbOKa anmpoKCHMaIum?

6. [IpuBennTe npumep HENMHENHON PErpecCuy MO BKIIOYaEMbIM B HEE

OOBSACHSIFOIINM TIEPEMEHHBIM, HO JINHEHHON TI0 OIIEHWBAEMBIM MTapaMeTpaM.
7. Urto 3HaUNT BHYTPEHHE JIMHEHHAS MOJEIb?

8. OnuimTe, YTO 03HAYAET BHICKA3BIBAHUE «(PYHKIIHS, HAVITY UM
00pazoM OMHCHIBAIOIIAS 3aBUCUMOCTE Y OT X»?
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Kon

HNuaukarop
HHIH OueHovHbIE CpeAcTBA
xato |ACCTHAKEHHS
pa KOMIIeTeHII U
Keiic-3apanus, cocTosimue U3 ONUCAHUS CUTYyallMd M BOIIPOCOB K Heil
1. Onpenenute BUA (GyHKIMH, HAMTYYITAM 00pa30M OMHCHIBAIOIICH
3aBHCHMOCTH PacX0JI0B Ha MOKYTIKY MTPOJAOBOIIbCTBEHHBIX TOBAPOB B OOIINX
pacxonax (%) - y OT cpeIHeTHEBHOM 3apa0OTHOM IJIaThl OHOTO
pabotaromiero (py0) — X 1Mo JaHHBIM CEMH TEPPUTOPHIA Y pabCKOTO PETHOHA
3a 199X r.
2. J1a XapakTeprCTUKY 3aBUCUMOCTH Y OT X paccuuTaiTe mapaMeTpsbl
CIEIYIOIMUX (QYHKIUI:
. JIMHEHHOM;
. CTCIICHHOM;
. MOKa3aTeILHOM;
. PaBHOCTOPOHHEH TUIepOOIBI.
OrneHnTe Ka)xayro MOJIENb Yepe3 CPEIHIO OmHOKy armmpokcumanui A u F-
kpurepuii duiepa.
Hcnoas3yiiTe nporpammy Statistika
O | OIIK-5.2: IlepeyeHb BONIPOCOB AJIs NOATOTOBKH K 324€Ty
K- Ucnons3yet mis
i ?
32 | pemerus 1. Urto Takoe perpecCHOHHBIN aHAIN3?
poecCuoHaIbH 2 o s o
. Uto noHuMaeTcs 1ol MapHOH perpeccueii’?
BIX 337124
COBpPEMEHHbIE 3. Onuummte cyTh TpanuurnoHHoro MHK A nuHeitHoM napHoi
UH(POPMALIMOHHBI | pErpeCcCHu.
€ TEXHOJIOTHH U
()
[porpaMMHbIe 4. Uro Takoe «oleHKa mapamerpa»? UeM OTIHYaOTCsl K UCTHHHEIE)
(7
cpezcTBa, 3HAYEHHs TapaMEeTPOB PETPECCUU OT MX OLIEHOK?
MIpeBapUTEIHHO
beApap 5. Urto Takoe 0CTaTKH B PErpEeCCHOHHOM aHaln3e?
OLICHUB
BO3MOXHOCTb U | 6, OnuiunTe npouesypy NpoBEpKU TUIOTE3HI.
Ie7Ieco00pa3HoC
T X 7. Yro Takoe ypoBeHb 10BEpHs?
WCTIONTb30BAHU .
8. Uro Takoe UHTEpBaJbHBIN porHo3? [loyeMy Bo3HUKaeT

HE00XOMMOCTh IIOCTPOCHNS TOYEUHBIX TPOTHO30B?

9. Kakoii B nMeeT cucteMa HOpMaJIbHBIX YpPaBHEHU METO/1a
HaWMEHBIINX KBaIPaTOB B CIIy4ae JIMHEHHON perpeccuu?
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Kon

HHIH
KaTo
pa

HNuaukarop
JAOCTHKEHUA

KOMIICTCHII MU

OueHovHbIE CpeAcTBA

10. [o kakoii popmyse BEIYUCTSETCS JIMHEHHBINA KO GUIMEHT NapHOH
Koppensuun’?

11. Kak BbUHCHSETCS U YTO MOKA3bIBACT MHACKC ACTEPMUHAIIUN?

12. Kaxk BBIUMCIISETCS U 9TO MMOKA3hIBACT MHJECKC ACTEPMUHALIN?

13. Kaxk npoBepsieTcsi 3HaUNMMOCTb YPaBHEHUS PETPECCHH B OTAETBHBIX
K03 PHULHEeHTOB?

14. Kaxk cTpoutcst moBepHTEIBHBIN HHTEPBAJ IPOTHO3A B CITydae

JTUHEHHOM perpeccuu?

15. Kax BBIUHCISAIOTCS M 9YTO MOKA3BIBAIOT KOAPDHUIIEHT INACTHIHOCTH
O u cpeaHuii KO3PPUIMESHT 3JTaCTHYHOCTH

Keﬁc-:ia}laﬂﬂﬂ, COCTOAIHE U3 ONTMCAHUA CUTyallU! U BOIIPOCOB K Hel

Omnpenenuts GaxkTopsl, GOPMUPOBABIINE LEHY KBAPTUP B CTPOSIIHUXCS
nomax B Cankr-IlerepOypre B 1996 . 10 JaHHBIM O PBIHKE CTPOSIIETOCS
xwuibsg B Cavkt-IleTepOypre (1o cocTosiHUIO Ha ekadpb 1996 1.)

CrenepupyiiTe QUKTHBHYIO IEPEMEHHYIO Z, OTPaXKaroIIyIo
MECTOIOJIOKEHHE KBaPTUPbl 1 MO3BOJISIOIIYIO Pa3AeIuTh BCIO
COBOKYITHOCTb KBapTHp Ha JIBE TPYIIBL: KBAPTHUPHI HA CEBEpe TOpoa
(ITpumopckuit paiton, LlyBanoBo-O3epku, ['paxaanka) u Ha 1ore ropojia
(FOro-3amnan, KpacHocenbsckuii paiion).Iloctpoiite ypaBHEHHE perpeccuu,
XapaKTepU3yHollee 3aBUCUMOCTh IICHBI OT BCeX (aKTOPOB, B JINHEHHON U
CTEeTIeHHOH (opme.

CymiecTByeT JI1 pa3HHIla B [IeHaX KBAPTHP, PACIIOI0KEHHBIX B CEBEPHOI U
10kHOH yacTsix Cankr-IlerepOypra? SIBisiercs 1 Hamure OankoHa u
JIOJKUM TIPEUMYIIIECTBOM KBapTUPBI Ha peiHKe? Kak BBl 0OBSCHHUTE STOT
dakt?
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b) Ilopsnok mnpoBeneHUS NPOMEKYTOYHOM aTTECTAllUW, IOKA3aTeI W KPUTCPUH OICHUBAHMUS:
ITpomMexyTodHas aTTecTalys Mo JUCIUILTHHE « IKOHOMETPHKA» BKIIOYAET TECOPSTUICCKUE BOITPOCHI,
MO3BOJISIONIKE OIICHUTh YPOBEHD YCBOCHHS O0YJAIONIMMUCS 3HAHUH, U MPAKTHICCKUE 3a/IaHHS,
BBISBJISIFOIINE CTCTICHb CHOPMHUPOBAHHOCTH YMEHHUI U BIIAJICHU, IPOBOAUTCS B (popme 3aueTa. 3aueT
MO JAaHHOW JUCIMIUIMHE MPOBOJUTCA B YCTHOW ¢opme 1O Owieram, KaXkIbld M3 KOTOPBIX
BKITFOYACT OJIMH TEOPETUICCKUI BOMPOC U OJTHO MPaKTUYECKOoe 3a1anue. [loka3aTenu u KpUTepun
OIICHMBAHUS 3a4€Ta;—Ha OIICHKY «3aYTCHO»—O00YYarOIIUIACS JIEMOHCTPUPYET BBICOKHI YPOBCHB
c(hOpPMHUPOBAHHOCTH KOMIICTCHITUM, BCECTOPOHHEE, CHUCTEMATHUECKOEe U TIy0OKOe 3HaHHE
y4eOHOro MaTepuana, CBOOOJHO BBITIOJNHSACT MPAKTHUECKUE 3aJaHus, CBOOOJIHO OIEPUPYET
3HAHUSIMH, YMCHHUSAMU, TPUMEHSIET UX B CUTYAIUSX MTOBBIIICHHON CJI0)KHOCTH;—Ha OIICHKY
«HE32YTEHO»—O00YJAIONIUICS JTIEMOHCTpUpYeT 3HaHHs He Ooinee 20% TeopeTHUecKOro Marepuania,
JIOIYCKAeT CYIICCTBEHHBIC OIMUOKHM, HE MOXET I[0Ka3aTh MHTCUICKTyalIbHBIC HABBIKY PEIICHUS
MPOCTHIX 3aJ1aY.
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