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JIner aktyaamzanuu padodeil mporpaMmsl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena it peanmsarmu B 2025 - 2026
y4eOHOM rojy Ha 3aceaHuu Kapeapbl IKOHOMHUKHU

[IpoTokosn o 20 . Ne

3aB. kadenpoii AT. Bacuibesa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu KaQeapbl DKOHOMHUKH

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.T. Bacuisesa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2027 - 2028
y4eOHOM rojly Ha 3aceJaHuH Kageapsl DKOHOMUKH

[Iporokom or 20 . Ne
3aB. kadenpoit A.T'. BacunbeBa

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 oj00peHa i peanm3armu B 2028 - 2029
yueOHOM roy Ha 3aceqaHuu Kadeapsl DKOHOMUKH

IIporokom oT 20 1. Ne

3aB. kadenpoit A.T'. BacunbeBa




1 Ilesin ocBOeHMS TUCHUILINHBI (MOTYJISA)

oOydeHHe CTYJCHTOB OCHOBHBIM MAaTEMaTHYECKUM TMOHITHSIM W METOJaM B 00JacTH
SKOHOMETPUYECKOTO  MOJECIMPOBAHUS, IMPUMEHHUTENBHO K PEIICHUIO 3a/Jad  aHAJIU3a,
MPOTHO3UPOBAHUS U YIPABICHHS SKOHOMHUKOW Ha MakpoO - U MHUKpPO - ypoBHAX. B mponecce
W3YYCHUS ITOW NUCHUIUIMHBI Yy CTYJICHTOB JOJDKHBI OBITH COPMHUPOBAHBI TEOPETHYCCKHE U
MPAKTUYECKUE HABBIKM PEUIEHUS HOKOHOMETPUYECKMX 3a/Jad M AaHaJIU3a IOJYyYECHHBIX
pe3ynbTaToOB.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOorpaMmsbl

JuctunnuHa OKOHOMETPUKA BXOJUT B 00s3aTENbHYIO 4YacTh Yy4yeOHOTO IUIaHa
00pa3oBaTeNbHON IPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMs  (YMEHHUs,  BIJIAJCHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3YUCHHS AUCIUTUINH/ TPAKTHK:

CratucTuka

DKOHOMMKA OpraHu3aluu

Meto 161 00pabOTKH SKOHOMHUYECKOM HH(pOpMaluu

3HaHus (YMEHMs, BIaJIEHUs ), OJyYEHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IMMBI JJ1s1 U3YyUEHUS] AUCIUILIINH/TIPAKTHK:

[ToaroToBka Kk c/1aue v caaya rocyAapCTBEHHOTO SK3aMeHa

busnec-nnmanupoBanue

[ToaroToBka K mpoiietype 3alluThl ¥ 3allMTa BHITYCKHON KBATU(PUKAITUOHHON paboThI

HHTemiexTyanbHbIN aHAIU3 JaHHBIX

[IpoekTHas nessTeTbHOCTh

Texnonoruu 3pPexTUBHBIX MPOIAK

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare OCBOCHHS ITUCIUIUIMHBI (MOIYJsA) «IKOHOMETPUKA» OOYYaArOIIHICS
JOJIKeH 001a/1aTh CIeIYIOIMMH KOMIETEHITUSIMHU:

Kon nanukaTtopa NHaukatop 10CTHKEHUS KOMIICTCHITUN

OIIK-2 CnocobeH ocymecTBIsITh cOOp, 00pabOTKY W CTaTUCTUYECKUM aHAIW3 JaHHBIX,
HEO0XOIMMBIX JJIsl PEIICHHSI TIOCTABJICHHBIX SKOHOMHYECKHX 33/1a4;

OIIK-2.1 [IpousBomut mouck ® cOOp MAaHHBIX A1 (GOPMHUPOBAHUS Oa3bl
CTaTUCTHYECKOTO MCCIICIOBAHMUS
OIIK-2.2 OOpabaThiBaeT W aHATM3UPYET CTATUCTUYECKYIO HHGPOPMAIUIO ¢

HCIIOJIB30BaHUCM MCTOAOB J3KOHOMHYCCKOI'O aHalIM3a, CTAaTHCTHKU U
CIICHHUAJIbHBIX MMPOTPAMMHBIX CPEACTB, MOJIYYACT 000CHOBAHHBIE BBIBOJBI U
npeajiaract BO3MOXKHBIC BapHUaHThI pEeUICHUA IMOCTaBJICHHOM
SKOHOMMYECKOM 3a/1a4uu

OIIK-3 CnocobeH aHaIU3UPOBATH M COJEPIKATEIBHO OOBSCHATH MPUPOTY SKOHOMUYECKHX
IIPOLIECCOB Ha MUKPO- M MAKPOYPOBHE;

OIIK-3.1 [IpuMeHseT NMOHATUIHBIA anmapar dKOHOMHUYECKOW HAYKH Ui OIUCAHUS
MUKPO- U MAKPOIKOHOMHMUYECKHUX IPOLIECCOB
OIIK-3.2 IIpuMeHseT CTaHAAPTHBIE TEOPETHYECKHE MOJAEIU U COBPEMEHHBIC

MCTOJHUKHU pac4dcTa 151 aHalIn3a HOKaSaTeHeﬁ, XapaKTCPpU3YyHOIIUX
OKOHOMMHYCCKHC ITPOLICCCHI U ABJICHUA Ha MUKPO- U MAKPOYPOBHC

OIIK-3.3 AHanu3upyer M HHTEPIPETHPYET IOKA3aTeld, XapaKTepU3YHIue
SKOHOMMUECKHUE MTPOLIECCHI U SIBJIEHUS HA MUKPO- U MAKPOYPOBHE




4. CTpyKTypa, 00bEM N coaep:KaHue TMCIHUIIIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunull 108 akaa. dacoB, B TOM
qucie:
— KOHTaKTHas pabora — 57,2 akaj. 4acoB:
— ayauTopHas — 54 akaJ. 4acoB;
— BHEAyIUTOPHAS — 3,2 aKaJl. 9acoB;
— camocTosTenbHas padora — 33,1 akaj. 4acos;
— B popMe npakTuieckoi moarotopku — 0 aka. gac;
— IOJITOTOBKA K 3K3ameHy — 17,7 aka. dac

d)opMa aTTeCTaluu - SK3aMCH

AynurtopHast g s
o | KoHTaKTHAA pabora E 5 dopma TeKyILEero
Pasnen/ tema 5 (B axaz. yacax) & E Bun KOHTpOJIA Kon
g 5 © | camocToATENBHOMN | yCIIEeBaeMOCTH U
JICIUTUTAHBI 5 e = . | xommerenpn
3 2 &5 paboThI MPOMEKYTOUHON
Tex. nab. | mpakr. R aTTeCTALH
3aH. 3aH. | &
1. Brenenue B npeaMer
I/I:I: Y“CTH“Z THBIH OIT OIIK-2.1,
11 Ipeamer JUTCPATYPB, ¥e onpoc OIIK-2.2,
. MOATOTOBKA K Otuer no
SKOHOMETPUKH, €€ IeIb, 2 4 2 . OIIK-3.1,
BBITIOJTHEHU IO nabopaTopHOH
3aaun. ba3oBble MOHATHSA OIlK-3.2,
nabopaTopHbBIX pabote OTK-3.3
pabor '
1.2 TloBTOpeHue TEOpUU Nzyuenue 825:3%’
BEPOATHOCTH u 4 4 41 JIUTEPaTypsbl, YCTHBIH ompoc OIK-3.1,
MaTeMaTHYeCKOH 7 TIOATOTOBKA K | IOKJa/l K CMHHAPY [ e o'
CTaTHCTUKU ceMHUHapy OHK-S' 3’
1.3 MaremaTumaTiyeckoe
MOJICIIUPOBAHUE B OIlK-2.1,
SKOHOMHKE. Kiaccel WsvaeHne OIlK-2.2,
MOJIEIICH. Bunst 2 4 4 nmgan . YCTHBIN OMPOC OIlK-3.1,
MIEPEMEHHBIX. DTarbl patyp OIlK-3.2,
SKOHOMETPUYECKOrO OI1K-3.3
MOZETHPOBAHUS
Wroro no pasaeny 8 12 10,1
2. PerpeccuoHHbIe Monenu
Mzy4yenne
JIUTEPaTypEI, OTYeT 1O OIIK-2.1,
TIOATOTOBKA K 71a00paTOPHBIM
BBITIOJIHEHUIO aboraM OIK-2.2,
2.1 JIuneitnas perpeccus. 4 8 8 p OIlK-3.1,
1a060paTOPHBIX OTYET 10
pabor MIPOXOXKICHUIO OIIK-3.2,
TTpoxoxaeHus Moayist MOOK OIIK-3.3
7 MOOK
Mzydyenne
JTUTEPaTypPHI, Ortuer o 3 OITK-2.1,
MOZITOTOBKA K nabopaTopHOM
2.2 Henunelinele Mopenu BBITIOJIHEHHIO pabote OIK-2.2,
) 2 6 6 OIIK-3.1,
perpeccun 11ab0paTOPHBIX OTYeT O OIK-3.2
pabot MPOXOXKACHUN OHK-S. 3’
IIpoxoxaenue moayist MOOK '
MOOK
HUroro no pazueny 6 14 14
3. BpemeHHEBIE psiIbI




Wzyyenue
JIUTEPaTypBl,

OTueT no

. OIIK-2.1,
HOJIrOTOBKA K 71ab0paTOpHOI
OIIK-2.2,
3.1 OcHOBHbIE 3JIEMEHTHI BBITIOJTHEHHUIO pabote
2 6 6 OIIK-3.1,
BPEMEHHOT'0 psia 71a00paTOPHBIX Oruer o
pabor TPOXOXKICHUU OIK-3.2,
IIpoxoxnenue moayist MOOK OlK-3.3
moayist MOOK
Nzyuenue
JIUTEPATYPBL, Oruer no 3 OTIK-2.1,
HOJIOTOBKA K 71ab0paTOpHO
OIIK-2.2,
3.2 Mogenmy cTanmoHapHBIX BBITIOTHEHUIO pabore
2 4 3 OIIK-3.1,
W HECTALMOHAPHBIX PSIOB 71a00paTOPHBIX Ortuer o OIK-3.2
pabot HPOXOXKICHHU OHK-3. 3’
[Ipoxoxaenue moayist MOOK ’
moxayist MOOK
HUroro no pazgeny 4 10 9
4. 3auer
i OIIK-2.1,
J'II/I;eyZ.eTHHiI OlR-2.2,
4.1 3auer - FpT IZII: ;c TECT OIIK-3.1,
OAroToBia OlIK-3.2,
sanery OIIK-3.3
HUroro no pazneny
Hroro 3a cemectp 18 36 |[331 9K3aMeH
Htoro mno gUCLUIUIMHE 18 36 33,1 SK3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu npoBeieHNH 3aHIATUI U OPraHU3ALUH CAMOCTOATEIbHONW padOThI HCIOJIB3YOTCS:

TpaauumoHHBIE TEXHOJOTHMM OOYYEHHs, Mpeanojiararpuiue nepeaadyy uHpopmanuu B
roTOBOM BuZE, (opMupoBaHMEe Y4E€OHBIX YMEHUH 1O 00pas3iy: JEeKIHUS-U3JI0KCHHE,
TEKIUs-00bsACHEHHE, JTA0OpAaTOPHBIC paObOTHI, KOHTPOJIbHAS paboTa U JIp.

Hcnonb3oBaHne TpaJUILIMOHHBIX TEXHOJOTUH 00ECIIEUNBAET OPUEHTUPOBAHUE CTYIEHTA
B MOTOKE MH()OPMALUH, CBI3aHHOW C Pa3IMYHBIMU MOJXOIAMU K OIPEICICHUIO CYIIHOCTH,
COJIepKaHUsI, METOJIOB, ()OPM Pa3BUTHS U CAMOPa3BUTHSI TMYHOCTH; CAMOOTIPE/ICIICHUE B BEIOOpE
ONITUMAIILHOTO MYTH U CIIOCOOOB JTMYHOCTHO-TIPO(ECCHOHATBHOTO Pa3BUTHS; CUCTEMATH3AIHIO
3HAHUM, MOJIyYEHHBIX CTYJAEHTaMHU B IPOLECCE ayJAUTOPHONM M CAMOCTOSITEIbHOW pabOTHI.
JlaGopaTopHbie 3aHATHUSA OOECIEUYMBAIOT pA3BUTHE W 3aKPEIUICHUE YMEHHH W HaBBIKOB
omnpejiesieHusl LeJleldl M 3ajJad caMOpa3BUTHS, a TaKKe HPUHATHUS HaubOosee 3(P(PEeKTUBHBIX
peuIeHuH 1o X peanu3anni.

WNuTepakTuBHBIE (QOpMBI OOy4YeHHSs, MpENIoJiararoliie OpraHu3aluilo O00y4eHHs Kak
MPOAYKTHBHON TBOPUECKON JIEATENFHOCTH B PEKUME B3aUMOACHUCTBHS CTYACHTOB JPYT C IPYTOM
U C TIPENO0/IaBaTENEM.

Hcnonb3oBaHne MHTEPaKTUBHBIX 00pa30BaTENbHBIX TEXHOJOTUH  CIOCOOCTBYET
MOBBIIICHUIO HHTEPECa ¥ MOTHUBAIUH YJAITNXCSs, aKTUBU3ALUU MBICITUTEIBHOMN JAEATEIbHOCTH H
TBOPYECKOTO TIOTCHIIMAJIA CTYACHTOB, Aenaer Oosee 3(h(EKTUBHBIM YCBOCHHE MaTepHala,
MO3BOJISIET MHAMBUTyaTU3UPOBAaTh O0yUYE€HUE U BBECTH SKCTPEHHYIO KOPPEKIIUIO 3HAHUM.

[Ipn npoBeneHun 1a0OPAaTOPHBIX 3aHATUNA HCHOJB3YIOTCS TpyMIoBas pabora,
TEXHOJIOTUSl KOJUIEKTMBHOM TBOPYECKON JAEATEIbHOCTH, TEXHOJOIHS COTPYIHHYECTBA,
obcyxeHue mpobiemsl B popme muckyccun, Case-study. /laHHbIC TEXHOJOTHH 00ECIICUUBAIOT
BBICOKMII YpPOBEHb YCBOEHHS CTYAEHTAaMU 3HaHUW, 3(P(EKTUBHOE U YCIENIHOE OBJa/IeHUE
YMEHHSIMH U HaBbIKAMH B MPEIMETHOU 00nacTu, GOPMHUPYIOT MO3HABATEIbHYIO TOTPEOHOCTh U
HE0OX0IMMOCTD JaJIbHENIIIero camoo0pa3zoBaHus, MO3BOJISAIOT aKTUBU3UPOBATh
HCCIIEIOBATENIbCKYIO IeATENbHOCTh, 00ecrednBaioT 3 (HEeKTUBHBIN KOHTPOJIb YCBOCHHS 3HAHUH.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMEKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITOKCHUH 2.

8 YueOHo-MeTOAMYecKOe H HHPOPMALIMOHHOE O0ecTieyeHHe TUCIUITUHBI (MOTYJIs1)

a) OcHoBHas1 IUTEpPaTYypa:

1. DxoHoMeTpuka : yueOHMK s By3oB / WM. U. EmuceeBa [u ap.]. — Mocksa :
WznatensctBo FOpaiit, 2020. — 449 c. — (Bricmiee o6pa3zoBanue). — ISBN 978-5-534-00313-0.
— Teker : anextponnsiii // DBC Fpaiit [caiit]. — URL: https://urait.ru/bcode/449677 (nara
obpamienus: 22.04.2024)

2. AiiBassiH, C. A. Metoapl skoHOMeTpHKH : yueOHuK / C. A. AiiBassH ; MocKOBCKast
mrkosa skoHomukd MI'Y um. M.B. Jlomonocosa (MIIID). — Mocksa : Maructp : UHOPA-M,

2020. — 512 c. - ISBN 978-5-9776-0153-5. - Tekcr : osnekrpoHnslii. - URL:
https://znanium.com/read?id=355480 (mata obGparmienus:: 22.04.2024). — PexxuM mocTyma: 1o
MTOJIMTHCKE.

3.

0) lonostHuTEILHASI IUTEPaTypa:
1. ByxBanos, A. B. JIekuuu 1o n30panHbIM BOITPOCAM KJIACCHUECKUX (PMHAHCOBBIX



Mojenel : yae6. mocobue / A. B. Byxsanos, E. A. Jlopodees, B. JI. Oxys0B ; mox HayuH. pea. A.
B. byxainosa ; Briciias mikona menemkmenta CII6IY. — Caunxr-IletepOypr : Bricuias mkoa
menemkmenrta, 2010. — 352 c. - ISBN 978-5-9924-0050-2. - Tekct : »IeKTpOHHBIN. -
https://new.znanium.com/read?id=191312 (nara oOpamienus: 22.04.2024)

2. Koctionun, B. . DxoHomerpuka : y4eOHMK W TpakTHKyMm s By3oB / B. .
Koctionnn. — Mocksa : U3natensctBo HOpaiit, 2020. — 285 ¢. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-02660-3. — Tekcr : saekrpounsiii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450113 (nata obpamienus: 22.03.2021)

3. KoppensioHHblii U perpecCHoHHbIH aHanus3 | yuyeoHoe nmocooue / M. I'. Kapenuna, B.
1. Tpopumosa, T. A. UBanosa u np. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snextpoH.
OIIT. TICK (CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2489.pdf&show=dcatalogues/1/1130
255/2489.pdf&view=true (mata ooOpamenus: 22.04.2024). - MakpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBeZieHns nocTynHbl Takke Ha CD-ROM.

4. Jlaktnonosa, 0. C. DxoHomeTpuka : yueoHoe nocobue / 1O. C. JlaktnoHosa ; MI'TY. -
[2-e u3a., moarot mo ney. u3a. 2005 r.]. - Marauroropek : MI'TY, 2016. - 1 351eKTpOH. OMT. JUCK
(CD-ROM). - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3074.pdf&show=dcatalogues/1/1135
273/3074.pdf&view=true (mata oOpamenus: 22.04.2024). - MakpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBeIeHUs ToCTymHBI Takke Ha CD-ROM.

B) MeToauyeckue ykazaHus:

1. lanuyenko, H.U. DxoHOMeTpuKa [ DIEKTPOHHBIN pecypc]: 1abopaTOpHBII MPAKTUKYM:
yueonoe nocodue / H. W. [llanuenko. — Yaesaosck: Yl TV, 2011. — 117 ¢. — Pexxum gocryma:
http://window.edu.ru/resource/537/74537/files/ulstu2011-90.pdf (nara obpamenus: 22.04.2024)

r) [IporpamMuoe ob6ecnnieuenue u UHTEepHeT-pecypcebl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue I[10 Ne moroBopa Cpok AelCTBUS JIULICH3UN
7Zip ¢B000aHO pacupocTpansemoe [10 0eccpoyHO
STATISTICAB.6 K-139-08 o 22.12.2008 0EeCCpOYHO
FAR Manager cB000HO pacnpocTpansemoe [10 06eccpoyHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIC CHCTEMBbI
HasBanue xypca Ccpuika

ITouckosas cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/




HannonaneHas UH(POPMALMOHHO-aHATUTHIECKAs
cucreMa — POCCHICKUI MHIIEKC HAYYHOTO LIUTUPOBAHUS
(PUHI)

9 MarepuajbHO-TeXHMYeCKoe ofecneyeHne TUCIUTLIMHBI (MOLYJIs1)

URL.:
https://elibrary.ru/project_risc.asp

MaTepI/IaHBHO-TGXHI/I‘-IeCKOG obecrnieucHue JUCHUITINIMHBI BKJIFOYACT:
MaTepI/IaHBHO-TGXHI/I‘-IeCKOG obecrnieucHue JUCHUIINIMHBI BKJIFOYACT:

Y4yebHbie aAyJUTOpUHn JUIIA IMPOBCACHUA 3aHATHH JICKITMOHHOI'O THUIIA -
CrneuunanusupoBanHas  (yueOHasg) MeOenb  (CTOJIBL,  CTyJdbs, JOCKAa  ayAUTOpHas),
MYJIbTHMEUIHOE 000pyAOBaHUE (MPOEKTOP, KOMITBIOTEP, SKPaH) Ui MPE3CHTAUN yIeOHOTO
MaTepHalia 1o AUCIUILINHE;

VYdeOHble ayqUTOpUM ISl TPOBEICHUS JIA0OPAaTOPHBIX 3aHATHHA, TPYIIOBBIX U
WHIWBHUIYAIBHBIX KOHCYJIBTAIIMHA, TEKYIIETO KOHTPOJII M TPOMEXKYTOYHOW aTTecTaluu -
CrenmanusupoBanHas (yueOHas) Me0enb (CTOJbI, CTY/bs, AOCKa ayAUTOPHAs), epCOHAIbHbIE
KOMIIBIOTEPHl OOBEAMHEHHBIE B JIOKAJIIbHBIE CETH C BhIXomoMm B Internet m ¢ mocrymom B
JNMEKTPOHHYI0  HMH()OPMAIMOHHO-00PA30BATENFHYI0 CpPELy YHHUBEPCHTETa, OCHAICHHBIE
COBPEMEHHBIMHU MPOTPAMMHO-METOANIECKUMHU KOMIUIEKCAMHU

AynuTopuu Uil CaMOCTOATEIbHON padOThl (KOMIBIOTEPHBIE KIIACCHI; YUNTAIbHbBIE 3aJIbl
6ubnuorekn) - Crneunanu3upoBanHas (yueOHas) MeOenb (CTOJbI, CTY/bs, AOCKa ayAUTOPHAs),
MEPCOHAJIBHBIC KOMIIBIOTECPHI O6T)G)II/IHGHHBIG B JIOKAJIbHBIE CETHU C BBIXOJAOM B Internet u ¢
JIOCTYIIOM B JJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEeIbHYIO CpEly YHHBEPCHTETA,
OCHAIICHHBIC COBPEMCHHBIMH ITPOTPaAMMHO-METOJNICCKUMHU KOMIIJICKCAMHA

[Tomemenne misg  XpaHeHHUS W NPOQPIIIAKTHYECKOTO OOCTYKUBaHHS  Y4eOHOTO
o6opynoBaHus - Mebenb (CTOJIBI, CTYIIbsI, CTEIUTAXKU JJII XPAHSHUS y4eOHO-HATJISTHBIX MTOCOOUH
1 y4eOHO-METOINYECKOM JOKYMEHTAIINH ), IEPCOHATBHBIC KOMIBIOTEPHI.



IIpniaoxenue 1
Y4eOHO-MeTOANYECKOE 0O0ecTIeYeHHe CAMOCTOATEIbHOMH padoThl 00yYalommxcst
MOCTPOEHUE MOJIEJIU JUHEMHON MAPHOI PETPECCUU
JlaGopaTopnas paGora Nel.
Buiuucnenue koaghpuyuenmos ypagnenus nuneunol pecpeccuu

[Tapnas perpeccust — 3T0 ypaBHEHUE CBSI3M JIBYX IIEPEMEHHBIX ) U X:

y=f(x),

rzie Y - 3aBUCUMas TiepeMeHHas (pe3y/IbTaTHBHBIN MPHU3HAK); X - He3aBHCHUMas, 0OBICHSIONIAs
nepeMeHHas (Ipu3HaK - paxkTop).

Jluneiinas mapnas perpeccus; Y =a+bX+ &

[TocTpoenue ypaBHEHHsI pErpecCUM CBOJIUTCS K OLIEHKE €€ MapaMeTpoB (B MPUBEICHHBIX
BBIIIIC YPaBHEHUSX perpeccur — mapametpbl @ u D). JIIs ONeHKHM mapamMeTpoB pEerpeccHi,
JUHEHHBIX IO TMapamMeTpaM, HCIOJb3YI0T MeTod HauMeHbmmmx ksaaparoB (MHK). MHK
MTO3BOJIAET MOJYYUTh TaKW€ OLEHKH MapaMeTpoB, IPU KOTOPBIX CyMMa KBaJpaTOB OTKIOHEHUH

(hakTHYEeCKMX 3HAYCHHUH pPEe3yJIbTATUBHOTO MPHU3HAKA ) OT TEOPETHUYECCKUX y(X) MHHUMAJIbHA,
T.€.

(2 .
2.(y=9,)" = min
Jliist TUHEHHBIX ypaBHEHUH peIIaeTcs CASayomas CHCTeMa OTHOCUTEIBHO a u b:

na+bd x=>"y,
ay x+b) x*=>"yx.
Z[HH PCUICHUA I[aHHOﬁ CUCTEMBI 1 HAXOXICHUA a U b MOXXHO HCIIOJIB30BaTh ABA I1OAX044.

1. I/ICHOJ'IB?)}’IOTCH CICOAYIOUEC COOTHOIICHMS:

Xx| 2y 2 n 2y

A= , , Ab= ,
Sxyx Sy 2 X3 ¥x
azﬁ; bzA—b
A A

a=Yy-—bx, (1)

7 )
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18, =, =
rie Cov(X,y)= HZ(Xi =X)(Yi —Y) - kod(pduipeHT BHIGOPOYHONH  KOBAPUALHH;
i=1
1 n
2 _ o\ 2
O, _EZ(Xi —X) - nmucnepcus (HaKTOPHOTO MpH3HAKA WM BHIOOPOYHAS BapHUaIs,
i=1

o6o3nauaemas kax Var(x).

3amaua

NMeroTcss cTaTUCTUYECKHE MAHHBIE TOCTYIUICHUS JIOTOBOPOB B KOHCOJIHMIUPOBAHHBIN
oromker Cankt-IlerepOypra(y, mmpo py6.) B 3aBUCUMOCTH OT YHCICHHOCTH pabOTarommx Ha
KPYIHBIX U CPETHUX MPEITPUATHUAX(X, MblC.uel.) SKOHOMUKH pailoHoB 3a 2012 r. mpeAcTaBICHbBI

B TaOuie 1.

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

Heob6xo1uMo mocTpouTs TMHEIHOE ypaBHEHUE MTAPHOU PErPECCHH ) OT X.

Penrenne.

Tabmura 1

1. JIns pacueta mapaMeTpoOB YpaBHEHUS JIMHEWHOH pErpeccud MOCTPOMTE pacyeTHYIO

Tabmuiy 2.
Tabmumna 2
Ne y X Xy Y
paiioHa
1 4.4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
8 48,7 49,1
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9 68,6 60,1
10 104,6 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 144,2 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 3429 282
Hroro
Cpennue v 3 XV 2
SHaAYCHUA y X y y
2. Ucnons3ys ¢popmysel 1, 2 paccunrtaiiTe mapamerps a u b.
3. 3anuuuTe NOTy4eHHON YpaBHEHHE MTapHOU Perpeccuu.
4. Jnda 1nOpoBepKH NPaBWIBHOCTH TOJYYEHHOIO YPaBHEHHsS  BOCIOJb3YHTECH

cratucruyeckoii pynximeit JUHENH ta6mmanoro npoueccopa Microsoft Excel, mis storo:

— BBIJICJIUTE UHTEPBAJ SUEEK, COACPKAIIHNKN 2 CTOJIONA U 5 CTPOK;

— BcrapTe ¢QyHkiuoo JIMHEWH, 3anmaiite 3HaueHWe KOHCTAHTBI W CTATUCTUKH PaBHBIMU

€IUHULIE.

— BBexuTe QopMmyny Kak (GopMmylly MaccwBa, Ui 4Yero HaXMHTe KiaBumry F2 a 3atem

xkoMOuHanmo knasum Ctri+Shift+Enter.
B Tabmume 3.

perpeccCuoOHHas CTaTUCTHKA.

IIOKa3aHO, B KaKOM TIIOpAAKE BO3BpallacTCsa OOIOJHUTCIIbHAA

Tabmnuma 3

b a
sep Sea
r’ sey
F df
Sspez SSocm.

JlaGopaTopHas paGora Ne2.

Buiyucnenue kospguyuenma xoppensayuu u cpeoneli oumubKU annpoxcumayuu

TecHOTY CBA3M M3y4aeMbIX SIBJICHUM OLIEHMBACT JHHEHHBIH KOI(PPHUUHMEHT NapHOM

r

KOppeasimuu " xy :

r

_Cov(x,y) _ yx=-%

Xy_

0,0,

0,0,

12



rie O, =\VX —X o,=4Y -V

JIunelHplil K03()(UIUEHT KOPPEISAINA U3MEHSIETCS B Ipeienax 1< I"Xy <1

PaBencTBo ko3¢ (uiMeHTa HYIIO CBHICTEIBCTBYET 00 OTCYTCTBUU JIMHEHHO# CBSI3HU.
PaBenctBo ko3dduumenta -1 nnu +1 nokaspiBaeT Haauuue QYHKIUOHAIBHOM CBSI3U. 3HAK «+»
yKa3plBaeT Ha CBA3b NpsAMYI (YBEIMYCHHWE WJIM YMEHBIIECHHE OJHOTO IpH3HAKa
COIIPOBO’KJAETCS] AHAJIOTUYHBIM M3MEHEHHEM JIPYroro MpU3HaKa), 3HAK «-» YKa3bIBACT HA CBA3b
o0paTHyro  (yBelIMYEHHME WM  yMEHBIIEHUWE  OJHOTO  IPU3HAKA  COIPOBOKJAETCS
MIPOTHBOIIOJIOKHBIM TI0 HAINIPABICHUIO U3MEHEHHEM JIPYroro npusHaka). [lokazarensim TECHOTHI
CBSI3U MOYKHO JIaTh KQUECTBEHHYIO OICHKY:

KosimyecTBeHHasi Mepa TeCHOTHI CBsi3u | KauecTBeHHasi XapaKTepPHCTHKA CHIIbI
CBSA3HU
o 0,25 Ouenn citabas

0,25-0,44 Cnabas

0,45-0,64 YMmepeHHast

0,65 -0,80 CuiibHas

0,81 -0,90 BecsMa cunbHas

0,91-1,00 O4eHb cUIbHAA

OueHky KadecTBa TMOCTPOCHHOM MoOJenu onpeaenser KodpduuueHnt (MHIEKC)
ACTEPMUHANMH, a4 TAKIKC CPECAHAA ommnoKa AlMMIPOKCHUMAIIUH.

2
Kosdduunent nerepmunanun Iy :

A =\ 2
2 2029
Xy —\2 -
> (y-V)
Koaddumuent nerepmuHanuu mnpuHuUMaeT 3HadyeHus oT 0, korma (axkTopbl X He

OKa3bIBAIOT HUKAKOI'O BJIMAAHUSA HA 3aBUCUMYIO IICPEMCHHYIO, 10 1, Koraa M3MCHCHHUA 3aBUCUMOM
HepeMeHHOfI Y IOJIHOCTBIO 00BACHUMBI BIUSIHUEM (baKTopOB MOJCIIH.

DyHKIIMOHATBHAS CBS3b BO3HUKACT MTPH 3HAYCHHUH PaBHOM 1, a oTcyrcTBHE cBsi3u - 0. [Tpu
3HAYCHMX MOKa3aresied TeCHOTHI CBs3M MeHbIne (0,7 BenmnuuHa KodpduimenTa aeTepMuHaIun
Bceraa Oymer Hmwke 50%. DTo oO3HaAuaeT, 4TO Ha JIOJII0 BapHaluu (PAKTOPHBIX MPU3HAKOB
MIPUXOJAUTCS MEHBIIIAs YaCTh 110 CPABHEHHUIO C OCTATBHBIMU HEYYTEHHBIMH B MOJIENN (haKTOPaMU,
BIUSIOIMMHI Ha U3MEHEHHUE Pe3yIbTAaTHUBHOTO Mokasarens. [locTpoeHHble IPpU TaKUX YCIOBHSIX
pErpecCHOHHBIE MOJICTTH UMEIOT HM3KOE ITPAKTHYECKOE 3HAUCHHUE.

Cpennsisi omMOKa anNmpoOKCMMAILMM - CPEJHEE OTKJIOHEHHE PACUETHBIX 3HAUYEHHUH OT
(baKTHUECKUX:

Al _1 Y=Y 1000
A_nZA, nz‘ S 100%

JlonmycTuMBbIi Tipeien 3HauYeHun A - e Goree 8 - 10%.
3agaua

OmnpenenuM JHUHEHHBIH KO3(PPULIMEHT NapHONH KOppENALUU U CPEIHIO OIIUOKY
anmpoKCUMAIUH JUI ypaBHEHHUsI MApHOW perpeccuu, noiaydenHoro B Jlabopatopnoii padore Nel.

13



Pemrenmne.

1. HononHute Tabnuity 2. CICAYIOIIUMHU PACUCTHBIMU MOJISIMU (Tab. 4).

He 3HAYCHUA

Tabnuna 4
Ne ) A,
paiiona
1
4 3
2
1 2
3
2,9 1
4
0,8 8,3
5
55 0,2
6
8,8 3,1
7
7,5 9
8
8,7 9,1
9
8,6 0,1
10
04,6 4,2
11
0,5 9
12
8,3 5
13
32,4 06
14 ]
22 12,2
15
9,1 15
16 ]
44,2 25,1
17
50,6 32
18
56,1 49
19
09,5 57
20 !
42,9 82
Hroro
Cpenn y

14



> |

2. CpaBHHUTE MOJy4CHHOE 3HaueHHE KOd(PPHIMEHTa ICTEPMUHAIIMN CO 3HAUCHUEM,
BbruncieHHsM ¢ynkuein JIMHENH.

3. Cnenaiite BbIBOJIbI O TECHOTE CBSI3U U 00 OLIEHKE KauecTBa IOCTPOCHHOM MOJEIH.
JlabopaTopnas padora Ne3.
Oyenka 3navyumocmu ypasHenus peepeccuu ¢ nomowwto F-xpumepus @uwepa

F-xputepuii ®umiepa 3akitoyaeTcsi B IMPOBEpKE T'MIOTE3bl Hy O CTaTUCTUYECKOU
HE3HA4YMMOCTHU ypaBHEHHUs perpeccuu. s 3TOro BBIMOIHAETCS CpaBHEHHE (QAKTHUECKOTO Fgym
U KpUTHYECKOTO (TaOMuuHOTO0) F)06, 3HAUCHMI F-KpUTEpHs DuIepa.

Fpaxm OIpenensercs U3 COOTHOLICHUs 3Ha4YeHUN (aKTOPHOM M OCTATOYHOM TUCIIEPCHH,
paccuMTaHHBIX Ha OJJHY CTENIEHb CBOOO/IbI:

Fparm. = N2 1_r2 T m (3)

rJe N — 9MCiI0 eIUHUI] COBOKYITHOCTH, M — YKCIIO TTAPaMeTPOB TPH TIEPEMEHHBIX (TSI TMHEHHOM
perpeccuu m = 1).

Fraon — MakCHMaabHO BO3MOXKHOE 3HAYCHUE KPHUTCPHS IOJ BIUSHUEM CITyYaifHBIX
bakTopoB Tpu cTeneHsx cBo6oasl Ky = m, kK, = n—m — 1 (s nuueitHo#t perpeccun M = 1) u
YPOBHE 3HAYUMOCTH OL.

YpoBeHb 3HAUYUMOCTH O — BEPOSITHOCTh OTBEPTHYTh IPABWIBHYIO THIIOTE3y IPH
YCJIOBUH, 4TO OHA BepHa. OObIYHO BennuuHa o mpuauMaetcs pasHou 0,05 naum 0,01.

Ecmn Fuwen < Fgaom, T0 Hp - THHOTE3a O CllydailHOW NpUpOJE OLEHUBAEMBIX
XapaKTEPUCTHK OTKJIOHSIETCS W TMPHU3HACTCA WX CTATHCTHYECKAas 3HAYUMOCTh W HAJCKHOCTD.
Ecmn Fupusr > Fpaons TO rHIOTE3a [y HE OTKIOHSETCS M IPU3HAETCA CTATUCTUYECKAs
HE3HAYUMOCTb, HEHA/IEKHOCTh YPaBHEHUS PErPECCUHU.

3agaya

Onpenenum F-xkputepuit @uinepa Juis ypaBHEHUS MAPHOM perpeccu, MoJiydeHHOTO B
JIaGopatopHoii padote Nel.

Pemrenne.

1. Paccumuraiite Fpumn 10 GopMyse 3 ¥ CpaBHUTE MOJIYYEHHOE 3HAYEHUE CO 3HAUCHUEM,
paccuntanHbIM ¢ nomomibio pynkuun JIMHEWH B JlaGopaTtopHoit padoTteNel.

2. Onpenenure Fi.6, ipu 3amanHoM ypoBHe 3Hauumoctd o = 0,05 (Ilpunoowcenue 1).
Kputnueckoe 3HaueHne Takxke MOKHO HaiiTH ¢ momouisio pyukiuu Excel FPACIIOBP.

3. CpaBHI/ITC MOJIYYCHHBIC 3HAUCHU A Fmaan/I Fqbaxm, clenanTe BHIBOJ O CYHIECTBCHHOCTH
CBs3H.
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JlaGopaTopHasi paGora Ned.
Oyenka cmamucmu4eckoli 3HaYUMOCMU Napamempos pecpeccuu U Koppeayuu

JInsi  OLEHKM CTATHCTHYECKOM 3HAYMMOCTH KOI(P(PHUUHMEHTOB perpeccud H
KoppeJasinuM paccuuTeiBatoTcsl t-kpurepnii CTbIOJEHTa U [J0BepUTeIbHbIe HMHTEPBAJIbI
Ka)XJ0ro U3 Mokasareseil. Berasuraercs runoresa Hy 0 CiiydyallHOM MPpUpPOJIe MOKa3aTeleu, T.€. 0
HE3HAYUMOM HX OTIMYMUM OT HyJsd. OleHka 3HauuMOCTH KO3((UIIMEHTOB perpeccuud u
KOppensiuuu ¢ nomolbto t-xkpurepust CTbIOAEHTAa MPOBOJUTCS IIyTEM COIOCTABIEHUS MX
3HAYEHUH C BEIMYMHOMN CIIydyaliHOM OIIMOKHU:

t=—; t,=—; t= : (4)

Cayuaiinble oIIMOKHM MapaMeTPOB JIMHEHHOU perpeccuu U KOAPPHUIIMEHTa KOPPEISIIUU
omnpenenstoTes no Gopmynam:

S€ = Z(X_X)z (5)
(y_yx)2
se, = Z : — = m o = Seem (6)
n—-2 nZ(x—x)
1-r,
Seer = —n 5 . (7)

CpaBHuBas (pakTHUUECKOE M KpUTHUYECKOE (TaOJMYHOE) 3HAUeHUs {-CTAaTUCTUKH - 1,46, U
tpam - IPUHUMAEM MM OTBEpPraeM runoresy Ho.

Cesa3p Mexnay F-kpurepuem @Dumepa u t-ctatuctukoid CTBIOJICGHTAa BBIPAXKACTCS

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

Ecmu tuisn < Ypaom MM tpaem < - tpasn, TO Ho OTKIOHSETCH, T.€. @, bu Iy HE CIy4alHO
OTIIMYAIOTCSI OT HYyAS W CHOPMHUPOBANIMCH MMOJ BIMSHHEM CUCTEMATHYECKU JEHCTBYIOIIETO
(daktopa X.

Ecmn tousn > tpaom MMA tpaam > - tpass, TO THIOTE3A fo HE OTKIOHAETCA M NPU3HAETCH
ciy4aiiHas mpuposa GopMUPOBaHUS @, D WITH Iyy.

3agaua

OLeHUM CTaTUCTUYECKYI 3HAYMMOCTh KOA(P(UIHMEHTOB PErpeccHH, PacCUUTaHHBIX B
JIaGopatopHoii padote Nel.

Pemrenne.

1. HpI/IMI/ITC TUIOTE3Y Ho 0 CTaTUCTHUYECKHU HE3HAUNMOM OTJIMYHHU IIOKa3aTeneh oT HYyJIA a
= b = rxy = 0

2. PaccuuTaiiTe BeNMYMHBI CIy4alHBIX OMIMOOK, HCMONB3ys Gopmynsl 4, 5, 6, 7.
CpaBHUTE TONYYCHHBIE 3HAYEHHUS CO 3HAYCHUSMH, DPACCYMTAHHBIMH C TMOMOIIBI0 (DYHKIHH
JIMHEWH B JlabopaTtopHoii padoteNel.
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3. Onpenenute trag,; MpU 3a7aHHOM ypOBHE 3HAYUMOCTH o = 0,05 U CTeneHbI0 CBOOOBI K7
=n-m-1 (/Ilpunosicenue 2). Kputnueckoe 3HaUCHHUE TAKKE MOKHO HAUTH C ITOMOIIBIO (QYHKIHH
Excel CThHOJPACIIOFP.

4. CpaBHUTE NOJyYCHHbIE 3HAYCHUS Upa6 U tpam, CHCIANTE BBIBOA O CTaTHCTUYECKOMN
3HAYMMOCTH [1apaMEeTPOB PErPECCHUM.

JlabopaTopnasi padora Ne5.
Pacuem oosepumenvhvix unmepeanos

3aMeTUM, 4TO BCE OLIEHKHU, NPUBEACHHBIE paHEE, ONPEICNIAIOTCS OJHHUM YHUCIIOM, T.C.
SABJIAIOTCS TOue4HbIMH. [Ipu Manbeix oObeMax BbIOOPKHM TOUYEUHAs OLIEHKA MOXKET INPUBOJIUTH K
0O0JBIIMM OIIMOKAM M 3HAYUTEIHHO OTJIMYATHCS OT OIIEHWBAEMOTO Mapamerpa. boiee mmpokoe
MIPUMEHEHHE MOJYyYHJI METOJ JOBEPUTENIbHBIX HHTEPBAJIOB, Pa3paOOTaHHBIM aMepUKaHCKUM
craructukoM FO. Heitmanom.

Takum oOpa3om, paccyMTaHHBIE 3HAYCHUs MOKaszareneid (KoddouuueHTsl &, b, Iyy)
SIBJISIFOTCS] IPUOJMKEHHBIMY, TTOJTyY€HHBIMH Ha OCHOBE MMEHOIIMXCS BHIOOPOYHBIX JaHHBIX. JlJist
OLIEHKH TOTO, HACKOJIbKO TOYHBIC 3HAUCHHS TIOKa3aTeleld MOTYT OTJIMYAThCS OT PACCUUTAHHBIX,
OCYIIECTBIISICTCS MOCTPOCHHE JOBEPUTEIbHBIX HMHTEPBAIOB. JOBEpHUTENbHbBIE HHTEPBAIIBI
OTIPECTISIFOT TPE/IENbl, B KOTOPBIX JIS)KAT TOYHBIC 3HAYCHUS OMpPEICISeMbIX MOKa3aTeiel C
3aJ[aHHOW CTENEHBbI0 YBEPEHHOCTH, COOTBETCTBYIOIICH 3a/IaHHOMY YPOBHIO 3HAYUMOCTH .. [Ipu
MOCTPOCHUH 3KOHOMETPHUYECKUX PErPECCHOHHBIX MOJIENICH JOBEPUTEIbHBIC HHTEPBAIbI OOBIYHO

ONPENENAT I JBYX YPOBHEH 3HAYUMOCTH - X = 0,05 u o =0,01, COOTBETCTBEHHO
TOBOPAT O S5-NPOLIEHTOHOM YPOBHE 3HAYMMOCTU WIN 00 1-NPOLEHTHOM YpOBHE 3HAUYUMOCTH.

JloBepUTEIbHEIC HHTEPBANBI (YPOBHH IOBEpHs) IIPH 3TOM OyIyT paBHbBl 1— O =095 u

l-a= 0,99. COOTBETCTBEHHO TOBOPAT O 95-MPOUEHTHOM WM O 99-IPOLIEHTHOM YPOBHE

noBepus (HaaexkHocTr). [loguepkHeM, 9TO YeM MEHBIIE YPOBEHb 3HAYUMOCTH (00JIbIIIE YPOBEHB
JOBEpHsi), TEM IIMPE COOTBETCTBYIOIIWH JOBEPUTENLHBIM WHTEpBANI (TMPU MPOYMX DPABHBIX
YCIIOBUSX).

Jlnst pacyera JOBEPUTEIBHBIX HHTEPBAJIOB JIJIsl TapaMeTpoB & U b ypaBHEeHUs THHEHHOM
perpeccuu omnpeensieM npeAeabHyo OMHOKY A IS Ka)XXA0ro MoKa3aTes:

Aa = tmaﬁﬂ “S€4; Ab = tma6,1 - S€y. (8)
Benuuunna t,,.5, npeacrasiser coboil TabnmuuHoe 3HaueHue t-kpurepus CThIOAEHTA MO
BJIINAHUCM CHy‘IaﬁHBIX (1)aKTOpOB IIpn CTCIICHU CBO6OI[I>I k = n—2 U 3aJaHHOM YPOBHC

3HAaYUMOCTH QL.

(DOpMy.]'ILI IJI pacuCTa JOBCPUTCIIbHBIX HHTCPBAJIOB UMCHOT CJ'IGI[YIOH_II/Iﬁ BHUA:

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

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

min

Eciu B rpaHulbl JOBEPUTCIBHOI'O HMHTCpPBAJia MOMAAA€T HOJIb, T. €. HWXHSSA I'paHHUIlA
OTpULIATCIIbHA, a BCPXHAA MOJIOXKUTCIIbHA, TO OLICHUBACMBIi napamMeTp NpUHUMACTCA HYIICBbIM,
TaK KaK OH HC MOXCET OAHOBPCMCHHO INPHHUMATb W TOJIOKHUTCIBHOC, W OTPHULIATCIIBHOC
3HA4YCHMUA.

3agaua
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Paccunraem noBepuTenbHBIN HHTEpBaN IS KO3 UIIMEHTOB ¢ u b, 3HaYeHUs] KOTOPBIX
Hainensl B JlabopatopHoii paboteNel.

Pemienne.
1. Onpenenute npeAenbHY0 OMHOKY IS KaXKI0TO TIoKa3aTels mo gopmyie 8.

2. OmnpenenuTe TOBEpUTEIbHBIC HHTEPBABI i Ko3dduinertos a, b mo dpopmyne 9 u
3aIUIIATE TTOJTyYCHHBIC TPAHUIIBI JOBEPUTEIBHBIX HHTEPBAJIOB.

JlabopaTopnasi padora Ne6.

Toueunvlii u UHMEPBATLHBIN NPOCHO3 NO YPAGHEHUIO TUHENHOU pecpeccuul

ToueuHbIil POrHO3 3aKIIOYAETCS B MOJYYEHUU MPOTHO3HOIO 3HAYEHUS yp , KoTopoe

OIpENENsieTCs MyTEM MTOJACTAHOBKU B YpaBHEHUE perpeccun: [11] Yy = a+ bx

COOTBETCTBYIOIIETO (POrHO3HOT0) 3HaueHus Xp: Y, = &+ b- X,

HNHTepBanbHBIE TPOTHO3 3aKIIOYAETCs B TOCTPOSHWUW JIOBEPUTEIHLHOTO HHTEpBAIA
IIPOTHO3a, T. €. HWKHEW M BEPXHEU TPAHMIL Vpmin, Vpmax MHTEPBANA, COJEPIKAIIETO TOYHYIO
BEJIMYMHY JUTSI IPOTHO3HOTO 3HAYCHUS Yy (Vomin< Yp< Vpmax). JlOBEepHUTEIBHBII HHTEPBAI BCETIa
OTpeJeNseTcss C 3aJaHHOW BEPOSATHOCTHIO (CTENEHbIO YBEPEHHOCTH), COOTBETCTBYIOIIEH
MPUHATOMY 3HAYCHHUIO YPOBHS 3HAYUMOCTH OL.

[IpenBapuTenbHO BBIYUCISIETCS CTaHAAPTHAS OIIMOKA TPOTrHO3a myp :

712
X, — X
=0 -1+1+(IO )

ocm. n Z (X _ )—()2 , (10)

3areMm CTPOUTCA I[OBCpHTCJ'IBHBIfI HHTCPBAJI IPOTrHO3a, T. €. OIPCACIANOTCA HUXKHIA

7/9pmin " BCPXHAA yypmax I'paHHUIIbI UHTCPBAJla IIPOrHo3a:

. =Y —A, . =V +A
yPmin yp yP ! 7/ypmax yp yp '

Ay =t

e Yo maén )7p

3agaua

Brinoaaum MMPOTHO3 OKUAACMBIX 00BEMOB mpoaax y Ipu NpOorHO3HOM 3HAUCHUH 3aTpar
Ha pCKiIIaMy X, COCTaBJIAOIICM 107% ot CpCOHCTO YPOBHA. OI_IeHI/IM TOYHOCTH IIPOrHO3a4a,
paccuuTaB OIJ_II/IGKy IMPOrHosa u €ro ,Z[OBCpPITCJ'ILHLIfI HHTCPBAJIL.

Pemrenmne.

X

1. Paccuuraiite MMPOTrHO3HOC 3HAUCHUC p , @ 3aTEM IIPOTHO3HOC 3HAYUCHUC y p -
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2. Paccuurtaiite omubKy nporsosa no gopmyie 10.

3. TlocTpoiiTe JOBEPUTENBHBIM HMHTEPBaI MNPOTHO3a, CHAETAMTE BBIBOABI O
HAJCKHOCTH IIPOTHO34.
JlaGopaTopHas paGora Ne7.

Pacuem xoagppuyuenma snacmuunocmu

B 3KOHOMHYECKUX HUCCIICIOBAHMSIX IIHPOKOE MPUMEHEHUE HAXOIHUT TAaKOH IMMOKa3areb,
KaK K03(pPHUIIMEHT IaCTUIHOCTH, BBIYUCIISIEMBIN IO PopMyIie:

' X
=1 ().
y
KOS(l)(bI/HII/IGHT SJIAaCTUYHOCTH ITOKA3bIBACT HA CKOJIBKO IMPOLCHTOB M3MCHUTCA PE3YJIbTAT

y pu u3MeHeHuu akropa x Ha 1 % OoT cBOE€ro HOMHHAIBHOIO 3HAYECHHUSI.

Jlia nuHeiHoM perpeccuu K03(pPUIIMEHT 1aCTUYHOCTH PaBEH:

X

2=D

Y 3aBUCHUT OT X, IOATOMY PaCCUUTHIBAIOT CPEAHUI KOAPDUIIMEHT ITaCTUYHOCTH:

3=f(x)

I
(e

<l | >
<l | >

Cpennuil  k0>(Q(UIMEHT >1aCTHYHOCTH O MOKA3bIBAET, HA CKOJBKO HPOLEHTOB B
CpeIHEM IO COBOKYIMHOCTH W3MEHHMTCS pe3yabTaT y OT CBOEH cpeAHeld BETUYMHBI MpU
n3MeHeHuu (akropa x Ha 1 % oT cBOero cpeHero 3Ha4eHHUs.

3agauya
Paccuntaem ko3(ppUITMEHT AMaCTUYHOCTH U CpeTHUN KOA(DDUIIMEHT 3JTaCTUYHOCTH.

Pernenmue.

1. Paccuwuraiite K03 OUIKMEHT DIACTUYHOCTU U CPEAHMI KOODDHUIMEHT STaCTHIHOCTH.
2. Cpenaiite BBIBOBI 00 U3MEHEHUH ) IIPH M3MEHEHHH (HaKTOPA X.
KoHTpoJibHBbIE BOPOCHI

1. Uto noHuMaeTcs o napHou perpeccueit?

2. Kakoil BuJ uUMeEET cucTeMa HOPMaIbHBIX YPAaBHEHHMI METO/la HAaUMEHBIIMX KBAJpaTOB B
cily4ae JIMHEMHOU perpeccun?

3. Ilo kakoit popmyse BeIUMCIsETCS TUHEHHBIN Kod(duLmeHT napHoit koppensauuu?

4. Kax BbUucIsieTCs U YTO MOKa3bIBAECT NHAECKC N€TEPMHUHALIMN?

5. Kak npoBepsieTcst 3HaYMMOCTb YPaBHEHHUSI PETPECCHH U OTAETbHBIX KOAPPHUIIHEHTOB?
6. Kak crpoutcs 10BEpUTENBHBIN MHTEPBAJI IPOrHO3a B ClIy4ae JMHEMHON perpeccun’?

7. Kak BBIYMCIAIOTCS M YTO TMOKAa3bIBAIOT KOAPQPUIMEHT 3IACTUYHOCTH O U CpeIHH

KOA(UIHEHT MACTHIHOCTH O ?
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MNOCTPOEHME MOJEJU MHOKECTBEHHOM JIMHEHHOM PETPECCUU
JlaGopaTopnas paGora Nel.
Ombop haxmopos 0151 nOCmMpoeHUs MHONCECMBEHHOU TUHEUHOU 3A8UCUMOCTU
U OYeHKa cmeneHu KOATUHeAPHOCMU U MYTbMUKOIIUHEAPHOCMU Pecpeccopos

MHo:xecTBeHHAasA JHHelHasa perpeccust — YypaBHCHUC CBA3M C  HCCKOJIBKUMH
HE3aBHCHUMBIMHU ICPEMCHHBIMU

y=Dby +b;X +0byX; +...+ b X, + &, (1)
rae y — 3aBucuMas (oObsiCHsIeMasi, SHJIOTCHHAs) — PErpeccanyt; Xi, Xz, , Xm — HE3aBUCHUMBIE
(oOBsCHSIONINE, DK30TCHHBIC) TIEPEMEHHBIE — PErpeccophl, & — CIy4ailHas COCTaBJISIONIAs
MOJEIH.

3aBucumocth (1) BO MHOrMX ciy4asX JOBOJIbHO XOPOIIO OTPaXaeT CIOMKHUBIIHECS
SKOHOMMUECKHE B3auMocCBs3U. McxonHas nHdopmanus A MOCTPOEHHUS JaHHOW 3aBUCUMOCTHU
0OBIYHO 33/1a€TCsl B BUJIE HEKOTOPOI TaOJIUIIbI.

Ne DaKTOpBI, 1151 KOTOPBIX N10JY4YeHbI JaHHbIE

X1 X2 X Xm y

1 X11 X21 Xj Xm Y1
1 1

2 X12 X292 Xj Xm Y2
2 2

n X1 Xom Xj Xm Yn
m n n

Crnenyer omnpeaenuTh BCE JIM MEPEMEHHbIE CIIEeAyeT BKJIIOYAaTh B YpaBHEHHE WIIU €CTh
MIEPEeMEHHbIE, KOTOpbIE CYIIECTBEHHO HE BIUSIOT Ha BEJIMYUHY Y U HMX HeEIelecoo0pa3sHo
BKutouath B (1). B mepBom cityuae p = m, Bo BTopom p< M.

Jnst  pemieHWs 3TOTO BOIPOCa YacTO HCIOJBb3yeTcsl TaOJWIla, COCTaBJICHHAs U3
K03 PUITMEHTOB TapHOW KOPPEIAIUHA. DJIEMEHTAMH TaKOW TaOJIMIIBI SABISIOTCS KOAPDUIITUESHTHI
MAPHOM KOPPEISIUH I BceX M dakTopoB. Tabmuia numeer BUI:

y X1 X2 Xm
y 1 r
X ryx2 rme
X1 1
rxly rxlxz rxlxm
X2 1
ery r-xz X I‘xzxm
Xm 1
er y er X er X2
B kneTkax TaOnuibl 3anKcanbl MapHble KOAGGHUIMEHTH KOPPEIsSIUU, Halpumep, Xy %,

MapHBIA KOAQPULIHEHT KOPPENALUN MEXTY IEPEMEHHBIMU X2 U Xj.

KoadurmenTs rij u rji , 4 TaK¥Ke Iy jy ryx j COBIAJAIOT, TAK KAaK TECHOTA CBA3H

MCXKIY IICPEMCHHBIMU Y U Xj TaKasd KC, KaKk MCXKYy NICPCMCHHBIMU Xj H 'Y, aHAJIOTUYHO OJIs1 Xj U X|.
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[TosTomMy TaOnuily 3amMCHIBAIOT B YINPOILIEHHONW CUMMETPHYHOU (opme (TpeyroyibHas

dbopma).
y X1 X2 Xm
y 1
ryX1 ryx2 ryxm

X _ 1

' rX1X2 rxlxm
X _ _ 1

? rXZ Xm
Xm _ 1

[To nanHBIM Tako¥ TAOIUIBI MOXKHO TIPUMEPHO OLIEHHUTH, KaKhe (PAKTOPHI CYIIECTBEHHO
BJIMAIOT HAa NEPEMECHHYIO y, a KaKne — HECYHICCTBCHHO, a4 TaKKC BBISABUTH 3aBUCUMOCTb MCKIY
(bakTopamu.

Ecim BennumHa kodp@uIMEHTa NapHOM KOppelsiuuu MeXAy Y Hu Xj Mana, TO
HelenecooOpa3Ho BKIOUaTh GakTop Xj B ypaBHeHue (1). Beicokoe 3HaueHue ko3dduuuenra
HapHOI\/’I KOppCIIIOuu MCXKIY Xi 1 Xj, IMOKAa3bIBACT UX TECHYIO KOPPCIAHUOHHYIO CBA3b. CLII/ITaeTCSI,
4TO ABC MCPEMCHHBIC Xi A Xj SABHO KOJUIMHEAPHBI, T.C. HAXOOATCA MCKAY co00#i B JIMHENHON

3aBUCHUMOCTH, €CIIU rXin >0,7 . Ecnu (akTops! SBHO KOJUIMHEAPHBI, TO OHU JYONHPYIOT APYT

Ipyra U OAWH W3 HHUX PEKOMEHAYETCS MCKIIOYUTh U3 perpeccuu. lIpenmodrenuwe mnpu 3tom
oTaaercs He GakTopy, O0Jiee TECHO CBA3aHHOMY C PE3YJIbTaTOM, a TOMY (aKTOpy, KOTOPBIA TTPH
JOCTAaTOYHO TECHOW CBS3M C PE3yJIbTaTOM HMMEET HAWMEHBINYI0 TECHOTY CBS3M C JPYTHMHU
(axTOpamMu WM BEIOUPAIOT OJTUH U3 HUX B 3aBUCHMOCTHU OT UX CMBICJIa © MHEHUS HCCIICJIOBATEIIS.
HemnenecooOpa3Ho BKIIFOUATh B ypaBHEHUE OJHOBPEMEHHO TTOKA3aTEIH, IPEICTABIISIONINE CYMMY
HEKOTOPBIX (PAKTOPOB WJIM UX COCTABHBIX YACTEH, a TAK)KE XapaKTEPU3YIOIIUE OJUH U TOT XKe
(bakTop, BBIPAKEHHBIH B PA3MYHBIX CIWHUIAX H3MEpPEHHs, HampuMmep, aOCOIIOTHBIX U
OTHOCHTEJIbHBIX.

[lo BenuumHe mNapHBIX KOAPGHUIMEHTOB KOPPEISIUU OOHAPYKHUBACTCA JIUIIb SIBHAS
Koppensius ¢dakropoB. Haunbonbline TpyIHOCTH BO3HHUKAIOT TPH MYJIbMUKOLIUHEAPHOCHU
¢dakropoB. [l OIEHKHM MYJIbTUKOJUIMHEAPHOCTH (PAKTOPOB HCHOIB3YETCS oOnpedenumend

Mampuybl NAPHBIX KOIPPuyueHmos mexncghakxmopHou Kopperiyuu DET‘R‘ .

rxlx2 rxlxm

rX X 1 rX X

DET|R|=| ™™ 2
Meox Mo o L

Yem Ommxe k 0 ompenenuTens MaTpUIbl MEX(PAKTOPHON KOppeIsuM, TeM CHIIbHEe
MYJIbTHKOJUIMHEAPHOCTh (PAKTOPOB U HEHAJIE)KHEE Pe3y/IbTaThl MHOKECTBEHHOM perpeccun. U
Hao00poT, yeM Oinxe K 1 onpenenuTess MaTpUIbl MeK(AKTOPHON KOPPENLUU, TEM MEHbIIIE
MYJIbTHKOJUIMHEAPHOCTh (PaKTOPOB.

3agaua

Tpebyercss MOCTPOUTH CTAaTUCTUYECKYIO 3aBUCHMOCTh CTOMMOCTH KBapTHUpPBI OT Tpex
(bakTOpOB B BHJIE MHOXKECTBEHHOW perpeccuu (tadm. 1). s moctpoeHus Mojenu, B MEPBYIO
ouepeslb, HEOOXOJUMO MPOBECTH OTOOp (AaKTOPOB M OLEHHUTH CTENEHb KOJUIMHEApPHOCTH
perpeccopos.
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Pemrenue.

1. Paccumraiite ko3(pduuueHTsl mnapHoi Koppemsiuuu. IIpoBepbTe NPaBUIBLHOCTDH
pacuetoB ¢ momombto craructuueckor GyHkimun KOPPEJI snexkTpoHHON TaOmuUIb!
Microsoft Excel.

2. Tlo momydeHHBIM 3HAYEHUSM MAapHBIX KO3(DPUIIMEHTOB Koppenauuu oTdepure
Hauboee cymecTBeHHbie hakTopsl it ypaBHeHus (1).

3. TlpoBepsTe (hakTOPHI HA KOJUTMHEAPHOCTH U MYJIbTHKOJITHHEAPHOCTb.
4. CpaenaiiTe BBIBOJBI.
Tabmumna 1.
Wcxoaupie manable 3a1a9u
paccTosiHue
CTOMMOCTb obuas Xunast
2 00 MeTpo,
Ne nam. KBapTvpbl, |nnowagb, m* | NIollaib,
9 MUHYT
TbiC. Aon., y X1 M™ X 2
NELKoOM’ 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

JlaGopaTopHas paGora Ne2.
Oyenka napamempog ypasHeHus MHOICECMBEHHOU pecpeccuu

JInst ouleHKH mapamMeTpoB YpaBHEHMS] MHOKECTBEHHOW JIMHEWHON pErpeccuy MPUMEHSIOT
MeTo1 HauMeHbIux kBaapatoB (MHK).

JUnsi NUHEHHBIX ypaBHEHWM U HEJIMHEWHBIX YpAaBHEHUH, NPUBOJUMBIX K JIMHEWHBIM,
CTPOUTCS CIEAYIOLIAs CUCTEMAa HOPMAJIbHBIX YPABHEHUM, PELIEHUE KOTOPOU IIO3BOJISET ITOTYyYUTh
OLIEHKU ITapaMETPOB PETrPECCHH, B YACTHOCTH ISl ypaBHEHU (1):
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Zyz nby, +blle+bZZX2 +...+bm2xp,
Zyx1=b02x1+b12x12+b22x1x2+...+bm2xmxl, "
Z:yxm :bOZXm +b12X1Xp +b22x2xm +...+bm2x§1.

OnHUM 13 METOJIOB /IS €€ PEIICHUS SIBIISETCS METO1 ONPEACIUTENCH:

bO:A_bO; b:A_bl’ b :Abm-

A A moA

NN DX ) X
Alezxf Z:xzx1 Z:xmxl

rae — ONpCACINUTCIIb CUCTEMEI,
2
Xm Y X Xm Y XoXp o Y Xi

Abo , Aby yenvs Abn, — gacruee OTIPENICTTUTENH; KOTOPbIE TMOJYYarOTCS ITYyTEM 3aMEHBI

COOTBETCTBYIOIIETO CTOJIOIA MATPHIIBI OTIPEICTUTENSI CHCTEMBI JAaHHBIMH JIEBOU YaCTH CHCTEMBI.
3agauya

1. PaccuuraiiTe mapameTpsl ypaBHEHHS MHOKECTBEHHOM PErpecCuy ¢ MOMOIIBI0 METO 1A
omnpenenuTenei. s BbIYUCIEHUS ONpENETUTENed HUCIOJIb3YHTE CTAaTUCTHYECKYIO
¢dbyakuuro MOIIPE/L. TIpoBepbTe moJiydeHHBIE pe3yiabTaThl C MOMOIIBIO (BYHKITUH
JIMHEWH.

2. 3anuimure NoJy4eHHOE YpaBHEHUE MHOKECTBEHHOM PErpeccui.

JlaGopaTropHasi padora Ne3.
Ilocmpoenue ypasHenus MHO*CECMBEHHOLL pecpeccuu 8 CMAaHOapmMu308anHoL hopme

Ecmn  xondduIMeHTsI MHOXXECTBEHHOM perpeccMd paccMaTpvBaTh B KaueCTBE
nokasaresiel BIUSHUS (PAKTOPOB, TO CIEAyeT UMETh B BHIY, YTO KOA(h(UIIMEHTHl perpeccuu
MeXay co00il mpsiMo He cpaBHUMBL. VX 4uClIEeHHbIE 3HAYEHUS 3aBUCST OT BHIOPAHHBIX €IUHUIL
n3MepeHus Kaxaoro pakropa. UtoObl KO3()PHUITUEHTHI pErpeccuu CTaIM CPAaBHUMBI, UX IIPUBOIAT
K CTaHJIapTU3UPOBAHHOMY MaclITaly. [[j1s 3TOoro Bce mepeMeHHbIe BHIPAXKAIOT B O€3pa3MepHBIX,
TaK Ha3blBAEMbIX CTAHJAPTU3UPOBAHHBIX EAMHUIIAX HM3MEPEHUS MpPHU MNOMOLIM CIEAYIOIIUX
COOTHOIIICHUI:

(X %)
-,

_o-y.

(o)

ty X

y i
rne Oy, o Xj — COOTBETCTBEHHO CPEJHUE KBAJPATHYHBIC OTKIOHCHHUSL.
CBoOoaHBIN uieH Dy B CTaHDapTH30BaHHOM YPaBHEHUH MHOMXECTBEHHOW pErpeccuu

OTCYTCTBYET, T.€. ypaBHeHue (1) MOKHO 3anucaTh B BUJE:
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t, = ,Bltxl +ﬂ2tx2 +... +ﬁmtxm +&. (2

Bce NECPpCMCHHBIC YPABHCHHUA BBIPAKCHBI B CPABHUMBIX CIAWMHHUIAX HU3MCPCHUA.

Koadduumentsr Bis Boves B Ha3bIBAOTCS kod(pduumenraMmu  perpeccun B
CTaHJapTU30BaHHOM MacmiTade. 11 uX omnpeneneHus MOXKHO IepeiTH oT ko3 duIueHToB b k

p j (J=1m) 4 00paTHO ocCyILeCTBIsETCS 0 (hopMyJIe:

Koadunments! perpeccunt (2) nokasplBarOT BIMSAHUS U3MEHEHUS KaxXJA0H NEpeMEeHHOM
Ha n3MeHeHue ¢akropa Y. Bce koadduimeHTs! BbIpa)keHbl B CPAaBHUMBIX €MHHIIAX U3MEPEHUSI.

Uem Oomprie | B j |, TeM cuibHee BIIMSET COOTBETCTBYIOIIUN (DaKTOPHBIN IOKa3aTellb Ha

pe3yJIbTaTUBHBIM.

Takum oOpa3oM, cpaBHHMBas MeXIy co0Oll cTaHAApTU30BaHHBIE KOA(POUIUEHTHI
perpeccuy MO>KHO paHXHpOBaTh (DaKTOpbl MO CHUJIe UX BO3JAEUCTBUS Ha pe3yibTar. B sTom
OCHOBHO€ JIOCTOMHCTBO CTaHJApTU30BAHHBIX KOIPQPHUIIMEHTOB pErpeccud B OTIWYHE OT
K03 (UIIMEHTOB «YUCTOI» perpeccuu, KOTOpble HECPaBHUMBI MEXKTy COOOM.

Ha npakTuke 4acTo UCIMOJIb3YIOT ypaBHEHUE PErPECCUU B CTaHIapTU30BAHHOM MaciiTade
B BHJIE!

Yy =B1% + BoXy oot B Xy + &€

Kak Obuto moka3aHo Bbllle, paHKUpOBaHUE (AKTOPOB, YYACTBYIOIIHUX  BO
MHOY>XECTBCHHOW JIMHEHHOW pEerpeccuu, MOXKET OBITh IMPOBEACHO Yepe3 CTaHAapTH30BAHHbBIC
ko3 durmenter perpeccuu (f-kodpduimentsr). IOTa Ke IeIb MOXET OBITh IOCTUTHYTA C
MOMOIIBI0 YAaCTHBIX KOA((UIMEHTOB KOppensuuu — sl JuHEHHbIX cBs3zed. Kpome Toro,
YacTHBIE IOKAa3aTelu KOPPEJSUU LIMPOKO MCIONB3YIOTCS MPHU pPEHIeHUH MpodiieMbl 0TOOpa
(bakTopoB: 1e1eco00pa3HOCTh BKJIIOUEHUSI TOTO WJIM MHOTO (pakTopa B MOJIENb JIOKA3bIBACTCS
BEJIMYMHOM MOKa3aTesNsl YaCTHOM KOppesLuu.

YactHble KO3QQUIMEHTHI (UM MHAEKCHI) KOPPENSALUU XapaKTepPU3YIOT TECHOTY CBS3HU
MEXAY pe3ylbTaTOM M COOTBETCTBYIOIIMM (AaKTOPOM IMPHU YCTPAHEHUHM BIMUSHUS JPYTUX
(dakTOpoB, BKIIOYCHHBIX B YypaBHEHHEe perpeccuu. Ilokazarenn dYacTHON KOppeNsIuu
MIPEJICTaBISIOT COO0M OTHOIIEHHE COKpAIlleHWs OCTAaTOYHOW UCHEPCHH, MPOU3OLIEIIIEr0 B
pe3ynbTaTe AOMOJHUTENBHOTO BKIIOUEHHUS B aHAJIM3 HOBOTO (hakTopa, K OCTATOYHOU JUCTIEPCUH,
MMEBIILIEH MECTO /10 BBEJCHHS B MOJIENIb HOBOTO (hakTopa.

KoadduuneHT yacTHOM KOppessuum, n3MepsoLui BIUSHUE Ha ) (pakTopa Xj pH
HEU3MEHHOM YPOBHE JIpyTruX (haKTOPOB, MOKHO OINPENENUTh N0 (opmye:

1- R)%xl...x-

i

1—R2 ’

YX1 Xz - Xj_1 X g X

Xm

= [1-

I
VXXX oo X1 X i oo Xy
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2
rae I:nyl...xj...xm — MHOXECTBEHHBI KOA3(p(PUIIMEHT IeTepMHHAIMM BCETrO0 KOMIUIEKCa M

2
(GaKkTOpOB € PE3YABTATOM; 'YX Xp...Xj 1Xjsg Xy — TOKA3aTENb JETEPMUHALNH, HO O€3 BBEICHHUS

B MOJIeTb (hakTopa X;.

Cpennue KOA(hGUIUEHTHI AIACTUYHOCTH ISl JIMHEHHOW MHOXKECTBEHHOUW perpeccuu
paccuuThIBarOTCS 1O hopmyIie:

U TIOKa3bIBAIOT, HA CKOJIBKO MPOLIEHTOB B CPEIHEM 10 COBOKYITHOCTH M3MEHUTCS PE3YJIBTAT ) OT
CBOEH BEJIMYMHBI NIPU M3MEHEHHH (pakTopa x Ha 1 % OT cBOero 3HaueHHsl NPH HEU3MEHHBIX
3HAYEHUSX JPYTUX PaKTOpOB.

3amaua

1. Paccuuraiite = cTaHIapTU30BaHHbIE  KOI(PQPHUIIMEHTHl  PErpeccHH.  3aluIlINuTe
MOJIyU€HHOE YpaBHEHUE B CTaHAapTH30BaHHOM Macitade Buaa (2).
2. TlpopamxkupyiTe cTaHAapTU30BaHHBIE KOA(POHUIMEHTHI PErPecCHH 10 CHIIE UX
BO3/ICUCTBUS Ha PE3yJbTAaT.
3. Paccunraiite cpeaane K03 PUIMEHTHI 2TaCTHYIHOCTH.
JlabopaTopnasi paéora Ne4.

Cocmasnenue uacmmuvix ypasHeHull pecpeccuu

Ha ocHoBe nuHETHOTO ypaBHEHHSI MHOXKECTBEHHON perpeccuu (1) MoryT ObITh HaiIeHBI
YacTHBICE YPaBHEHUS PErPecCHH, T.€. YPAaBHEHHUS PErpecCHd, KOTOpBIE CBS3BIBAIOT
PE3YJIbTATUBHBINA MPU3HAK C COOTBETCTBYIOIIMMH (aKTOpaMH Xj TPH 3aKPEIUICHUH JAPYTHX,
YUUTBHIBAEMBIX BO MHOXKECTBEHHOW perpeccuu, (akTopoB Ha cpeaHeM ypoBHE. YacTHbIe
YPaBHEHHS PETPECCHUH UMEIOT CIICIYIOIUI BHI:

Yy X X X = by + 0%+, X2 + b3 X3 +... + b, Xm + &,

Yy X X % = Do FBIX1 +0,%X5 + D3 X3+ + by Xm + &,

Yx XXy Xy = B0 FBIXLH D X2 o+ Dy g X1+ B X + 5

IIpu nmoacTaHOBKE B 3TH ypaBHEHMS CPEJHUX 3HAUYEHUI COOTBETCTBYIOLIUX (PAKTOPOB OHU
MIPUHUMAIOT BUJI TAPHBIX YPaBHEHUH JIMHEHHON perpeccu, T. €. IMEeM:
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=B, +b X..

A
yxm X4, X9 ey X1

rac

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

B, =by +b Xt +0, %2 +.... + b1 Xm-1;

B omimume or mapHO#l perpeccuu, 4YacTHbIE YpPaBHEHHSI PErpecCHH XapaKTepU3YIOT
M30JIMPOBAaHHOE BIHMSAHHE (akTOopa Ha pe3ynbrar, MO0 Apyrue QakTopbl 3aKperjeHbl Ha
HEU3MEHHOM ypoBHE. OddexTsl BiusHUSA Jpyrux (aKTOpOB MPUCOEAWHEHBI B HHUX K
CBOOOJHOMY 4JIEHY YpaBHEHUS MHOXXECTBEHHOW perpeccuu. ITO MO3BOJISIET HA OCHOBE YAaCTHBIX
YpPaBHEHUUN PErPECCUU ONPEAEIATh YACTHbIE KO3 (PUIHEHTHI 3JIACTUYHOCTH:

X.
ayxi :bj ’\ I !
yxj’X1’X2""1Xj—1’X X

j+lrerr Am

rae bj — koaddunueHTsl perpeccuu sl GpakTopa Xj B ypaBHCHUH MHO)KECTBEHHON PETpEcCHUH;

yx i Xl’ X2 U Xj—l’ Xj+1 1vry Xm — 3Ha4YeHHE Pe3yJIbTaTUBHOTO (haKTOpa, MOJYyYECHHOE U3

YaCTHOTO YPABHEHUS PErPECCUU MIPU JAaHHOM 3HA4YE€HUH (PAKTOpA Xj.
3agaya

1. CocraBbTe YacTHbBIE YpaBHEHUS PETPECCHH.
2. Omnpenenute 4YacTHble KOIPQPHUIMEHTH 3JIACTUYHOCTH M MPOPAHKHUPYHTE
(hakTOpPBI IO CUJIE UX BO3/ICHCTBUS Ha pe3yJNbTaT.
JlaGopaTtopHasi padora NeS.

OueHKa HaoedicHocmu pesyiobmamoe MHOIHCECMBEHHOU peecpeccuu u koppeiiayuu

[IpakTnyeckas 3HAUMMOCTb YpPAaBHEHHUS MHOKECTBEHHOW pErpeccHd OLIEHUBAETCS C
MMOMOIIIBIO TIOKA3aTelii MHOXECTBEHHOW KOPpEISAIMM W ero Kpaapara — Kod(pQUIIUEHTA
JIETEPMUHAIUH.

ITokazarens MHO>KECTBEHHOMU KOppesinun XapaKTCpUlyer TECHOTY CBA3U
paccMaTpuBacMoro Ha60pa q)aKTOpOB C HCCICAYCMbIM IIPHU3HAKOM, HJIK, HMHAYC, OLCHUBACT
TECHOTY COBMCCTHOI'O BJIMSHUA (I)aKTOpOB Ha pe3yJibTar.

HezaBpucumo ot (bOpMBI CBS3U IIOKAa3aTelb MHOKECTBEHHOM KOppCiIIOuu MOKET OBITh
HalJI€H KaK WHJEKC MHOKE€CTBEHHOM KOppednuun:

26



2
rne Oy — obmias mucnepcus pe3ydbTaTUBHOrO NpusHaka, Ogey — OCTaTOYHAS IUCIEPCHS

2 _ Z(y_ )A’xl,lewxm)z

VISl ypaBHEHUS )7 = f (X1’ X5 peeny Xm) , O3 n

[Ipu nuHEHHON 3aBUCHMOCTH NPU3HAKOB (OpMyJia MHIEKCA KOPPENSLUU MOXET OBbITh
TaKKe IIPEJICTABICHA CICAYIOIIHUM BBIPAKCHUEM:

m
Rtz = 1| 2P, T,
=1

r

rae B Xj — CTaHJapTU30BaHHBIE KOO()GHUUMEHTHI PETPECCHHM; ' YXj — MapHble KOd(PUIMEHTHI

KOPPETSALUH pe3ysbTaTa ¢ KaKIbIM (PaKTOPOM.

dopMyiia MHAEKCA MHOKECTBEHHOW KOPPEISUMU Ul JIMHEHHOM PErpeccuy IMOJIydHiIa
Ha3BaHHE JIMHEHHOI0 KO3()(PUUMEHTA MHOKECTBEHHON KOpPpeasiliuM, WIH, 9YTO TO K€ Camoe,
COBOKYITHOI0 KO3()(PHUIIHEHTA KOPPeJISALHH.

WNunexc MHO)KecTBeHHOM Koppemnsiiuuu uzmensiercs ot 0 1o 1. Yem 6numxke ero 3HaueHue K
1, TeM TecHee CBs3b PE3yJIbTaTHBHOIO IPU3HAKA CO BCEM HAOOPOM HCCIENyeMBbIX (DaKTOpPOB.
BenuunHa nHaekca MHOKECTBEHHON KOppensuuu OoJiblie WIM paBHa MaKCHMaJIbHOTO MapHOTO
MHJICKCA KOPPEIALINAN:

RyX1X2"'Xm = Ryxj(rrax) ! J =1m.

[Ipn nmpaBuiIbHOM BKJIIOYEHUU (DAaKTOPOB B PErPECCHOHHBIM aHAINW3 BEIMYMHA HHJIEKCA
MHO>KECTBEHHOU KOppessiiiuu OyJeT CYHIECTBEHHO OTIMYAThCS OT UHJIEKCA KOPPEISIUU MapHOit
3aBUCHUMOCTH.

Kosddunment (MHAEKC) MHOXKECTBEHHOM IETEPMUHALIMU PACCUMTHIBACTCS KaK KBajpat
MHJICKCa MHOXXECTBEHHON KOPPEIISIINU:

2
VX X oo Xy

CroppeKkTUpOBaHHBI  KO3(pdHUIMEeHT (MHICKC) MHOKECTBEHHOH  JeTepMHUHAIIUH
COJICPKUT MOTMPABKY HA YUCIIO CTENeHEeH CBOOOIbI U PACCUUTHIBACTCS MO (POpMyIIe:

52 n-1
R®=1-(1-R%).——
n-m-1-
r7e N — 9ucio HaOoIeHU; M — Yrcio GakTopoB.

3HAYUMOCTb ypaBHEHUSI MHOKECTBEHHOW PETPECCUU B IIEJIOM OLIEHUBAETCS C MMOMOUIBIO
F-xpurepus Oumepa:

R? n-m-1
1-R? m

F(j)akm. =
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Fonae: onipenensiercs npu 3aganaoMm o (0,05; 0,01) u crenensix cBo6oabt KL =m, k2 =n—-m
— 1, (M — yucmo mapamMeTpoB NpH (HAKTOPHBIX MEPEMEHHBIX B YPaBHEHHH MHOKECTBCHHOM
perpeccum).

YactHbiil F-xputepuil oleHUMBAET CTaTUCTHUECKYIO0 3HAYMMOCTb MPUCYTCTBHUS Ka)KJIOTO
u3 (akropoB B ypaBHeHHH. B oOmiem Buje, ans GakTopoB 4acTHBIA F-kputepuii onpenenuTcs
KaK:

2 2
F B Ryxl,...,xj X I:\)yxj o Xj X X M= 1M -1
yacmXx; 2
i _
1 Ryxl,..., Xj X 1

Fonae: A1t vactHoro F-KpHTEpHst OnpeenseTcs Py 3aJaHHOM O U CTerneHsx cBo0o el K1 =1, k2
=n-m-1.

OneHka 3HAYMMOCTH KOA3(PPUIIMEHTOB YHUCTOM perpeccuu ¢ MOMOINBI t-KpuTepus
Crplo/ieHTa CBOJIUTCS K BBIYHUCICHUIO 3HAUECHUS:

b;
tgbakm. :m—bj = |:XJ- J

rae Mpi —CpeaHsst KBaapaTWyHas omuOka kodddummenta perpeccud bj, oHa MoxeT OBITH
olpeieNieHa 1o ciaeayroomei popmyie:

_ Oy - \/1_ Rgxlxz...xm 1

mb_ — ‘
' 5. - [1-R2 Jn-m-1,
X X Xq e X
2
Y% X5... X — MHOKECTBEHHBINH KOI()(HUIIMEHT ICTEPMHHALIMK BCEr0 KOMILIEKCa M (akTOpoB

2
C pe3yabTaToOM; Rx jX1+ Xy  — KOO(G(UIUEHT JeTepMUHALMU Ul 3aBUCUMOCTH (akTopa Xj CO

BCEMH JPYruMu (PaKTOpPaMH ypaBHEHUS MHOKECTBEHHOM PErPECCHH.
tna6: ONIPEACIIACTCS MIPH 3aJAHHOM O M CTEICHH CBOOOIBI K=Nn—m - 1,
3agaua

1. Paccumraiite nuneliHOro Ko>()QUIMEHTa MHOKECTBEHHON KOPPEIALMH M CHeNaiTe
BBIBOJI O TECHOTE CBSI3M PE3YJIbTATUBHOTO MPU3HAKA CO BCEM HAOOPOM HCCIEAYeMbIX
(akTOpOoB.

2. Paccuuraiite K03()HUIMEHT MHOKECTBEHHOM JeTEPMHMHAIIUM U ClejaiTe BBIBOJ 00
OIIEHKE KauecTBa MOCTPOEHHOU MOJEIIH.

3. Paccunraiite Fgawm ¥ CPaBHUTE NOTYYEHHOE 3HAUEHHE CO 3HAYEHUEM, PACCUMTAHHBIM
¢ mnomompio ¢ynknun JIMHEMH. Onpemenute Frs, TpH 3amaHHOM YpOBHE
3Haunmoctu o = 0,05. CpaBHuUTe noiyueHHble 3HAYEHUS Fu U Fpum, caenaiite
BBIBO/I O CYILIECTBEHHOCTH CBSI3H.

4, Omnpenenure tpuum U trasn IpU 3amaHHOM ypoBHE 3HauuMocTH o = 0,05 CpaBHute
MOJyYeHHbIE 3HAYEHHs] W CJeNaiTe BBIBOJ O CTAaTUCTUYECKONM 3HAYMMOCTH
rapaMeTpoOB PETPECCUHU.
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KoHTpoJsbHbIE BONIPOCHI:

1. Uto moHuMaetcs noj JIMHEUMHON MHOKECTBEHHOM perpeccueit?

2. Kakue 3agaun pemaroTcsi Ipy MOCTPOCHUN YPAaBHEHUS perpeccun?

3. Kakue TpeboBaHus MPEIbABISAIOTCS K (aKTOpaM, BKIIOUYAEMBIM B YpaBHEHHE PErpeccuu?
4. Yto noHMMaeTcs MoJ| KOJUIMHEAPHOCTHIO U MYJIbTUKOJNIMHEAPHOCTHIO (PaKTOPOB?

5. Kak npoBepsieTcst HaIM4Kue KOJUTMHEAPHOCTH U MYJIbTUKOJITUHEAPHOCTH?

6. Kakoil BuA MMeeT cuUCTeEMa HOPMAJbHBIX ypaBHEHHI METOJa HAUMEHBLIMX KBaJApaToB B
cilydae JMHEHHOM perpeccuun?

7. Tlo kakoit opMyIie BBIYUCISETCS WHIEKC MHOKECTBEHHON KOppensiun?

8. Kak BBIUMCIISIOTCS MHAEKC MHOXECTBEHHOM NETEPMUHAIMU U CKOPPEKTHUPOBAHHBIA MHJIEKC
MHO>KECTBEHHOM JieTepMHUHanun?

9. Yrto o3HayaeT HU3KOE 3HaUeHue Ko3(duirenTa (MHIeKca) MHOKECTBEHHONW KOPPEsLun?
10. Kak npoBepsieTcsi 3HaYMMOCTh YPaBHEHHSI PErPECCUU U OTAEIbHBIX KOYPPUIIEHTOB?

11. Kak cTposATcs 4acTHBIE ypaBHEHUS pErpeccun?

12. Kak BBIYHCIISIOTCSI CPETHUE YaCTHBIE KOAPDUIIUEHTHI JTaCTUIHOCTH?

13. YUTo Takoe cTaHAapTU3UPOBAHHBIE IEPEMEHHBIE?

14. Kakoit BuJ MMeeT ypaBHEHHUE TUHEHHON PErpeccry B CTaHAAPTU3UPOBAHHOM MaciiTade?
15. Yto moHuMaeTcs Mo roMOCKEIACTUIHOCTLIO?

16. Kak mpoBepsieTcsi runoTe3a 0 TOMOCKEACTUYHOCTH PsAJia OCTaTKOB?

IOCTPOEHUE PET'PECCHOHHBIX MOJIEJIEN C ®UKTUBHBIMHA
NEPEMEHHbIMU

B perpeccMOHHBIX MOJENAX B KauecTBE OOBACHSIONIMX MEPEMEHHBIX YaCTO MPUXOJAUTCS
UCIIOJIb30BAaTh HE TOJBKO KOJMYECTBEHHBbIC (OMpEAeseMble YHCICHHO), HO M KauyeCTBEHHBIC
nepemenHble. Hampumep, cmpoc Ha Kakoe-muOo 0aro  MOMKET —ONpeIessIThCs  Kak
KOJINYECTBEHHBIMH TEPEMEHHbIMU (IIeHA JaHHOTO Ojara), Tak M KauyeCTBEHHBIMH (BKYCHI
notpedureneii). KauecTBeHHbIE OKa3aTeIM B YUCICHHOM BH/IE MIPEACTABUTH HENb3sl. Bo3HUKaeT
npo0sieMa OTpaKeHHsI B MOJICITH BIIMSIHUS TAKUX TIEPEMEHHBIX HAa UCCIICIYSM YIO BEIUYMHY.

OOBIYHO B MOJETSX BIUSHHE Ka4yeCTBEHHOTO (pakropa BhIpakaeTcs B BUAC (DUKTUBHOU
(MCKYCCTBEHHOM) TEPEeMEHHOW, KOTOpas OTpaKaeT JBa MPOTHBOMOJIOXKHBIX COCTOSHUS
KadecTBeHHOTo (akropa. B 3TOoM ciydae (UKTHBHAs TEepeMEHHas MOXKET BBIPAXKATHCS B
JBOMYHOU (opme:

D- 0, paxTop He AeHCTBYET;

1, pakrop neicTByer.
IMepemennas D HasbBaercs ¢uxmusnou (uckyccmeennou, 08OUUHOU) NepeMeHHOT
(unouxamopom).
PerpeccroHHbIE MOJIENHN, COICPIKAIIINE JIUIIb KAYeCTBEHHBIC OOBSICHSIOIINE TEPEMEHHBIE,
Ha3bIBAIOTCS MoOensimu oucnepcuonnozo anaruza (ANOVA-mMoaensimu).
Hanpumep, myctb Y — HadanbHast 3apab0THAsI TUIaTa.
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D= O, CCJIN IIPCTCHACHT HC UMCCT BBICIICTO 06paBOBaHI/IH;

1, ecu IpeTEHAEHT UMEET BhICIIee 00pa3oBaHUE.

Tora 3aBUCUMOCTbh MOKHO BBIPA3UTh MOJIEIIBIO MIAPHOM PETPECCUU:

Y=p,+/D+¢,

OueBHUIHO,

MY [D=0)=py+7-0=py;
MY [D=1)=pBy+r-1=5y+7.

Koadpduumenr By ompemenser CpeiHION HadanbHYR 3apabOTHYI0 IUIATY IpH
OTCYTCTBMM BbIclIero ooOpa3zoBaHus. KoapduuueHT ) yka3piBaeT, Ha Kakyl BEJIUYUHY
OTJIIMYAIOTCS CPEIHUE HadaIbHbIE 3apa00THBIE TUIATHl IPU HAIWYHWH U IIPH OTCYTCTBUHU BBICIIIETO
oOpa3oBaHusi y mpeTeHIeHTa. lIpoBepss cTaTWdeckyl 3HAYMMOCTh KoddduumeHta ) ¢

noMouIpl0  t-ctaTuCTUKM, MO0 3HAYMMOCTH KO3 (dulMeHTa AeTepMUHALUU R2 WIn
F-cratucTtuku, MOXHO OINpPEACIUTh, BIMSIET WM HET HaJW4YUE BBICIIETO OOpa3oBaHUs Ha
HavyaJIbHYIO 3apab0THYIO TIJIaTy.

Mogenu, B KOTOPBIX OOBACHSIONINE TEPEMEHHBIE HOCSAT KaK KOJMYECTBEHHBINM, TaK U
KaueCTBEHHBIN Xapakrep, Ha3bIBAIOTCS Mooenamu KOBAPUAYUOHHO20 amanuza
(ANCOVA-mMozensamu).

CymiecTByeT HECKOJIBKO Pa3HOBUAHOCTEN MOJIENIE KOBApUAIIMOHHOTO aHAJIN3A.

1. Mopaenn KOBapHMALMOHHOIO AaHAJAM3a MNPUH HATHYHH Yy
(GuKTHBHOI epeMeHHOM IBYX aJbTEPHATHUB.

PaccmoTpuM mpocteilinyro MOJEIb ¢ OJHOW KOJMYECTBEHHOM M OJHOM KayeCTBEHHOU

MEPEeMEHHBIMH, UMEIOIYIO JIBa aTbTEPHATUBHBIX COCTOSHUS:

Y=0+0X+/D+e,

[TycTs, Hanpumep, Y — 3apaboTHAs TUIaTa COTPYAHUKA (PUPMBI, X — CTaXX COTpyIHUKA, D —
OJI COTPYTHUKA, T.€.

0, ecn COTPYMHUK-KCHIIMHA,

1, ecu COTPYAHUK-MY>KUHHA.

Toraa oxumgaeMoe 3HaUYe€HUE 3apaO0OTHOM TUIATHI COTPYAHHUKOB IMPH X T0Jax TPYJAOBOTO
cTaxka Oyzer:

MY | X, D=0)= S, + B
M(Y [ x,D=1) =By + Bix+y=(By +7)+ BX

3apaboTHas T1aTa B JAHHOM Clly4ae sIBJsIeTCsS TUHEHHON (yHKIMEH OT cTaxa paboThI.

IIpu  coctaBneHun Mojened ¢  (QUKTUBHBIMM  II€PEMEHHBIMH  HE00XOJUMO
PYKOBOJICTBOBATBHCS CIEAYIOLIUM HPAGUIOM MOOEIUPOSAHUs: €CIU KauyeCTBEHHasl IepeMeHHas
umeeT K anpTepHaTHBHBIX 3HAYCHUH, TO IPH MOJCTHPOBAaHUH HCToNb3yeTcs (K — 1) GUKTUBHBIX
nepeMeHHbIX. TakuM o00pa3oM, eciau NepeMeHHas HMMeeT [Ba albTePHATUBHBIX 3HAYECHUS
(HarmpuMep, MoJ1), TO B MOJEIb MOXKHO BBECTHU TOJIKO OJIHY (PUKTHBHYIO IEPEMEHHYIO.

Ecnu e cnenoBath JaHHOMY MpaBUITY, TO PU MOJEIIMPOBAHUH UCCIIEIOBATEND MOMAIaeT
B CUTYaIlUIO COBEPIICHHON MYIbTHKOJITUHEAPHOCTH WU TaK HA3BIBAEMYIO JI08YUIKY (PUKMUBHOU
nepemeHHoU.

3HaueHHE KAa4eCTBCHHOM HCpCMCHHOfI, AJIsL KOTOPOTO NPHUHUMACTCS D= 0, Ha3bIBACTCA
0az06bIM WA CPABHUNETIbHbIM. BBIGOp 0a30BOro 3HAYCHUS OOBIYHO JUKTYCTCA LCIIIMU
HUCCICIOBaHUsA, HO MOXKET OBITh U IIPON3BOJIbHBIM.
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Koadduiment 7 B Monenu WHOTAA Ha3bIBACTCS Oughghepenyuanvivim Kod¢hduyuenmom
€80000H020 UjleHa, TaK KaK OH MOKa3bIBACT, HA KaKyl0 BEIMYMHY OTIMYAETCS CBOOOIHBIN WICH
MOJICITY TIPU 3HAUCHUU (PUKTHUBHOM MIEPEMEHHOM, PABHOM €JMHUIIC, OT CBOOOTHOTO WICHA MOJICITH
npu 6a30BOM 3HaUCHUU (PUKTUBHON MEPEMEHHOM.

2. Moaeqn KOBAPMALMOHHOIO AHAJIM3Aa MNPH HAJIHYHM Y
Ka4eCTBEHHbIX NlepeMeHHbIX 00J1ee IBYX aJIbTEPHATHUB.

PaCCMOTpI/IM MOACIbL C JBYMA 06’I)$ICH$IIOHII/IMI/I NNEPEMCHHBIMH, OJHa H3 KOTOPBIX
KOJIMYCCTBCHHAA, a JApyrajd — KauCCTBCHHAs. Hpnqu KauCCTBCHHAA INCPEMCHHAA HMMCCT TPU
anpTepHaTHBBL. Hanpumep, pacxo/sl Ha cosiepkanne peOeHKa MOTYT OBITh CBSI3aHBI C I0X01aMHU
JIOMOXO3SIICTBA W BO3pacToM peOEHKa: IOIIKOJIbHBINA, MIIAIIIMK IIKOJBHBIA M CTapIIdi
ITKOJBHBIM. Tak Kak KadecTBEHHAas NnepeMeHHasds HUMCCT TpHU AJbTCPHATUBLI, TO IIO 06meMy
IpaBuly MOACIUPOBAHUA H€O6XOI[I/IMO HUCIIOJIBb30BAaTh IBE (1)I/IKTI/IBHI)I€ MEPCMCHHBIC. Taxkum
00pazoM, MOJIEJIb MOXKET OBITh TIPE/ICTABIICHA B BUJIC:

Y =fy + X+ y Dy +y,D, + 6
rae Y — pacxo/bl, X — 10X0Abl JOMOXO3SHCTB.

_ |0, ecim OMKOIBHKK;

D, =
1
1, B IIPOTHUBOIIOJIO’KHOM CJIy4dac.

0, ecM JTOIIKOJIBHHK WJIA MJIQIIIMH NTIKOJIEHUK;

D

2 18 NPOTUBOIOJIOKHOM CITy4ae.

OO0pazyroTcst creayromue 3aBUCIMOCTH:

1. Cpennuii pacxos Ha JOIIKOJIbHUKA!

M(Y | Dy =0, D, =0) = Sy + i 1)
2. CpenHuii pacxo]1 Ha MJIQJIIIETO MIKOJIbHUKA:

M(Y | Dy =1, D, =0)=(By + 1) + B % (2)
3. Cpennuii pacxoj Ha CTaApIIEro MIKOJbHUKA:

MY | Dy =1 D, =1)=(By +r1+72) + BiX (3)

3necy Y1, Y2 — nubdepeHunansHbie CBOOOMHBIE UJeHBl. ba30BBIM 3HAYECHUEM
Ka4eCTBEHHOW TICPEMCHHOW SIBJISICTCS 3HAUCHHE <«IOUIKOJBHHUK». [lociie BBIYHCICHUS
koadunmentoB ypaBHeHuit perpeccuu (1) — (3) ompexpensieTcst cratucTudeckas 3HaAYMMOCTh
KO3 (UIIMEHTOB Y11 Y2 Ha OCHOBE OOBIYHOM 1-CTaTHCTUKH.

Ecau KOB(I)(I)I/II_[I/ICHTBI Y1 U Y2 OKa3bIBAKOTCAd CTATUCTUYCCKU HC3HAUUMBbIMU, TO MOKHO
CACJIaTb BbIBOM, UTO BO3pACT pe6eHKa HC OKAa3bIBACT BJIMUAHHA HAa PACXOJBI 110 €0 COACPKAHULO.

3. Perpeccusi ¢ 01HOM KOJIMYECTBEHHOM U IBYMsl Ka4eCTBEHHBIMH
nepeMeHHbIMHU.
Texnuka (UKTUBHBIX TEPEMEHHBIX MOXKET OBITh PacCHpOCTpaHEHAa Ha IMPOU3BOJILHOE
YHCII0 KAa4eCTBEHHBIX (akTopoB. PaccmMoTpum cuTyanui C JABYyMS KadeCTBEHHBIMU
IIEPEMEHHBIMU.

ITycte Y —3apabGoTHas 1iata COTPYIHHKOB (HUPMBI, X — cTaxk paborel, D; — Hamuune
BbICIIEr0 0Opa3oBaHus, D, — mon coTpyaHuKa:
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D 0, eciti COTPYIHUK-KEHIIINHA;
11, ecrm COTPYAHUK-MY>KUMHA.

0, ecitit HET BBICIIIETO 0OPA30BaAHUS;

2 11,8 IIPOTUBOIIOJIOKHOM CIIy4ae.
Takum 0Opa3om, MOIy4UM CIICTYIONIYIO MOJICHb:
Y =L+ Bx+nDi+y,Dy +¢.

U3 31011 MOJENN BBIBOJATCS CIEAYIOINE PETPECCHOHHBIE MOICIIN:

1. Cpennsist 3apriaTa >KeHIIUHBI 0€3 BBICIIETO 00pa30BaHUs:
M(Y [ D, =0, D, =0) = 5, + Bix.

2. Cpennsist 3aprijiaTa >KEHIIMHBI C BBICIIUM 00pa30BaHUEM:
MY |Dy =0, D, =1) =(So +72) + S

3. CpenHsist 3apruiata y My>KYUHBI 0€3 BBICIIIETO 00pa30BaHUs:
M(Y [D, =1 D, =0) = (S +71) + Bix.

4. Cpennsis 3aprjiaTa MY>KYHHBI ¢ BRICIITUM 00pa30BaHUEM:
MY |Dy =1 D, =1) = (B + 71 +72) + b

Ou4eBUIHO, YTO BCE PETrPECCHH OTIUYAIOTCS TOJIBLKO CBOOOHBIMU WwieHaMu. JlanbHeiee
OTIpe/IeJICHUE CTAaTUCTUYECKOW 3HAYMMOCTH KOX(PGHUIIMEHTOB Y1 U Y2 TO3BOJIET yOEAWThCH,
BIIUSFOT JIK 0Opa30BaHUE U TIOJI COTPYIHHUKA HA €T0 3apabOTHYIO ILJIATY.

3agaua 1

Hccnenyercs 3aBUCHMMOCTh MEXAy 3apabOTHOW Iuiatoii pabouero 3a mecsan y ($),
X - Bo3pactoM pabouero (Jiet) U GUKTHBHOM nepeMeHHor D — mon paboyero.
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Ne n/m |3apabGotnas  |Bospacr Mo,
nJjiaTa 3a Mecsjpadouero X M/%
y (%) (1reT)
1 300 29 K
2 400 40 M
3 300 36 XK
4 320 32 XK
5 200 23 M
6 350 45 M
7 350 38 X
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 XK
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 XK
20 260 29 M

1. Heo6x0aMMO MOCTPOHMTH MOJETH Y =by +bx+D ¢ QuKTUBHOI TepeMeHHOM D,
KOTOpasi MPUHUMAET JIBa 3HaYCHUsI: | - eclti 1o pabouero My»KCKoi; 0 - eCITi ToJT >KEHCKHIA.

2. TlpoBepHUTb CTAaTUCTUUYECKYIO 3HAYUMOCTh KOAPPUIeHToB. Caenath BHIBOIBI.

3agauya 2

Ha npeanpusitun ucnons3ytores cranku Tpex hupm (A, B, C). Mccnenyercs Haie)KHOCTh
cTankoB. [Ipu 3TOM y4yuTHIBaeTCS BO3pacT cTaHka (X, Mec.) U BpeMs Oe3aBapuilHOW pabOTHI 10
nocienHeit monomku (Y, dac). Beibopka u3 40 cTaHkoB Jana pe3yibTaThbl, MPEACTABICHHbIC B

TaOJIHLIE.

Ne Bospact |Bpewms paGotsl  |Dupma -
U3MEpEeHusl [cTaHKa B [cTaHKa 0e3 IIPOU3BOIUTEN
Mecslax |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
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38 37 140 A

39 56 88

40 67 120 A

=

OuenuTte ypaBHEHUE perpeccur 0e3 ydeTa pa3ianyuns CTAHKOB Pa3HbIX (GpUpM.

2. OueHHWTHh YpaBHEHHE PETPECcCHH, YYMTHIBAIOIIEE pazIMuMe KadecTBa pa3HbIX (upm
(F-xputepuii ®uriepa, t-kputepuit CTbhIOAEHTa, CKOPPEKTHPOBAHHBIA KOA(PPHUIIMESHT
JE€TEepMUHALUN).

CpaBHUTE KaueCTBO OCTPOEHHBIX MOJIENIEH.

[TocTpouTh KOPPEIALMOHHOE TOJIE U HAHECTH Ha HEeTO TpaduKu PYHKIUH.

Cnenath BbIBOJIbI O HEOOXOJUMOCTH MCHOJIB30BAaHUS (PUKTHUBHBIX IEPEMEHHBIX B 3TOM
cllydae.

ok w

IOCTPOEHHWE MOJEJIN HEJTUHEMHOM MMAPHOM PETPECCHHU

Henuneiinbie perpeccuun nenarcs Ha JIBa KJlacca: PErpeccuu, HEIMHENHbIE OTHOCUTEIBLHO
BKJIFOUCHHBIX B aHaJIUu3 06”[)$[CH$[I-OH_[I/IX HepeMeHHBIX, HO J'IHHGI?IHBIG II0 OILICHUBACMbIM
rapameTpam, 1 perpeccuu, HeJIMHEWHBIE TI0 OLIEHUBAEMBIM [TapaMeTpaMm.

[Ipumepsl perpeccuii, HETMHEHHBIX MO OOBSICHSIOMIMM MEPEMEHHBIM, HO JHHEWHBIX 10
OLICHUBAEMBIM ITapaMeTpam:

2 3 .
— IOJIMHOMBI Pa3HEIX CTeIIeHell Yx — a+t le + b2X + b3X + &,

b
—~ PaBHOCTOPOHHSIS TUNepooa Yx=a+ ; te,

[Ipumepsl perpeccuii, HETMHENHBIX 10 OLIEHUBAEMbBIM ITapaMeTpaM:

b
—crenennas Yx —a X &
X
~ mokazaTenpHas Yy — @ b™-¢ ;

a+bx &

Haubomee gacto MMPUMCHSAIOTCA CIICAYIOINC HEJIUHEHHEIC MOJICIN perpeccnﬁ:

— OKCIIOHCHIIMaJIbHAas yX =€

b
runepooJIbl — yx=2a+ ; :

2
mapaGoner — Yx —a =+ bx+cX ;

X
MoKa3zaTeabHON (DYHKIIHH Yx = a-b ;

b
crenennoil Gynkmn — Yx — A X"y gp.
JlaGopaTopnas paGora Nel.

Buiyucnenue koagpghuyuenmos ypasnenusn neauneinou peepeccuu
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[TocTpoeHHMIO HEIMHEHHBIX PErpeCCHOHHBIX MOJEIEH IpEeALIeCTBYeT IpoLeaypa
JIMHEApU3aLUH [IEPEMECHHBIX.

Jluneapuzayus — (ot nar. lineariS — JMHCHHBIN), OAUH U3 METOAOB NPUOIMKEHHOTO
MIPEACTABJICHUS 3aMKHYTBIX HEJIMHEHMHBIX CHUCTEM, IIPU KOTOPOM HCCIIECIOBAHHME HEJIMHEWHOU
CUCTEMBI 3aMEHSIETCS aHAJIM30M JIMHEHHOM CHCTEMBI, B HEKOTOPOM CMBICIIE JKBUBAJIIEHTHON
HUCXOIHOU. Meroapl JMHeapu3auuu MUMEKT OIPAHMYEHHBINM XapakTep, T. €. SKBUBAJICHTHOCTH
UCXOJHOW HEIMHEWHON CHCTeMbl U €€ JIMHEHHOro NPUOIMKEHMS] COXpaHSETCs JIMIIb s
OTPaHUYEHHBIX [POCTPAHCTBEHHbIX WJIM BPEMEHHBIX MAacIITa0OB CHUCTEMbI, JHOO IS
ONPEJIENIEHHBIX IPOLECCOB, MPUYEM, €CIIM CUCTEMA MEPEXOAUT C OJHOTO pekuMa paboThl Ha
JIPYrO#, TO CIENYyeT M3MEHUTh U €€ JIMHEApU3UPOBAHHYIO MoAeib. [IpuMmenss nnHeapusanmio,
MOJKHO BBISICHUTH MHOTHE Kau€CTBEHHBIE M OCOOCHHO KOJIMYECTBEHHBIC CBOWCTBA HEIMHEHHOU
CUCTEMBI.

JInsi HENMHEHHBIX YPaBHEHHUW DPETPECCUH, NPHUBOJMMBIX K JIMHEMHBIM C IIOMOIIBIO
npeoOpaszoBanus (X, y) — (x’, »”), cucteMa HOpMaJlbHbIX YPaBHEHUN UMEET BUJ:

na+b2x=2y,
amesz :Zyx.

B NIpe0Opa30BaHHbBIX IEPEMEHHBIX X, ).

Koaddumment b npu pakTopHO# MepeMeHHOMH X IMEET CIIEIYIOUIYI0 HHTEPIPETAIIUIO: OH
MOKa3bIBAaeT, HAa CKOJbKO M3MEHUTCA B CPEJHEM BEJIMYMHA Y NpHU U3MeHeHuHu (aktopa X Ha 1
€IMHUILYy U3MEPEHUSL.

b
T'unepbonuueckas pecpeccus. Yx=a+ ; .

L1
X ==
X

Jluneapusytoriee npeoOpa3oBaHue:

Torna

na+ bZ% = Z Y,
1 1 1
KaZ;+bZX—2 = Zy;.

y 1
DD RPN
aley—lei b= le ZX?
n n 4x’ nzxz—(zx)2

_ ea+bx
9K6n0HeHl4ua]ZbHa}Z peepeccuﬂ: yx -

Jluneapusyoiee npeoGpasosarne: X = X; Y = In y.
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1 1 - anIny—Zleny
D ) B N ) S,
b

Cmenennasn pynryus: Yx = a- X",

Jluneapusyroliee npeoOpa3oBaHue: X =1In X, y' =Iny,

Ina—EZIny—inInx b:nZ(lnx-lny)—ZlanIny
n n ! nZ(In X)? —(Zln X)?

[Iepexon k nmapameTpy @ ypaBHEHUs CTEIIEHHOW 3aBUCHMOCTHU IPOU3BOJAT C IOMOIIBIO
MMOTEHIIUPOBAHUS TI0 PopMyIIe:

Ina
a=e

X
Tokazamenvras Gynkyus: Yx = a-b :

JIuneapusyommee npeobpazosanme: X = X, Y = In y.

an-In y—Zlen y
S

Ilepexoa k mapameTpaM ypaBHEHHS MMOKa3aTeIbHOM 3aBUCUMOCTH (@, D) mpou3BOIAT 1O
dbopmynam:

Ina Inb
a=e “.-b=e ",

Jozapupmuueckas gynkyus: Yx =a~+ bin x .

Jluneapusyromee peoOpa3oBaHHUE: X =1In X, yl =Y.
1 1 nZInx-y—Zlany
Nn n N> (Inx)? = (> Inx)

3agaua
st omnpeznencHUsT 3aBHCUMOCTH MEXIY pPOXaAaeMocThio B Poccum (mepemeHHas Y
u3MepseMasl B ThIC. Y€ll.) U CPEIAHEH 3apaOOTHOM MuiaToi (rmepemMeHHas X, u3mepsiemas B pyo.)
OBLIM TIPOBE/ICHBI UCCIICIOBAHMUS, PE3YJIbTaThl KOTOPBIX MPEICTAaBIICHBI B Ta0uIe 1.

Tabmuua 1.
Toxnl PoxxmaeMoCThb B Cpennsist 3apaboTHas
THIC. Y€l Y miara, pyo. B Mec. X
2014 886,9 2290,1
2015 928,6 3078,4
2016 998,1 3947,2
2017 1050,6 5170,4
2018 1074,3 6410,4
2019 1036,9 8023,2

Jis  XapaKTEpUCTHKH 3aBHCHUMOCTH ) OT X PpacCuUTaTh IapamMeTpbl CIEAYOLIUX
GbyHKIMII:

— PaBHOCTOPOHHEH rumnepooJIbI;
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— CTENCHHOHN (QYHKIIHNH;
— TIOKA3aTeIbHON (PYHKIINU.

Pemenue.
1y i 6 Yx=2a++
. paBHEHUE PaBHOCTOPOHHEH  rumnepOoJibl X JIMHEapU3yeTCsl
1 .
X _;’y _y,Torz[a yx:a+bx.

2. Jlns pacuera uCnosab3yeM JaHHbIE TaOIULBI 2.
I'o ' ' "\2

bl § y X y-X (x) y2
201 886,9

4
201 928,6

5
201 998,1

6
201 1050,

7 6
201 1074,

8 3
201 1036,

9 9
Hro

ro
Cpe

THEee
3Ha4YeHHe

O
0_2

3HaueHHs TapaMeTPOB PErPECCUU a U b paccunThiBaeM 1o GopMyiam:

b_;_y.; — —
of ca=y-b-x |

3. 3anuuuTe NOIYy4EHHOE YPABHEHHUE PETPECCHM.
4. C nomouib JTMHEApU3yOUINX IpeoOpa3oBaHUi MOCTPOTE ypaBHEHUE PErpeccHH Uis
CTENEHHOH U MMoKa3aTeIbHON (QYHKIUI.

JlaGopaTopnas paGora Ne2.
Buiuucnenue unoexca koppenayuu u cpeoneti ouubKy annpoKcumMayuu

TeCHOTy CBs3HU HU3YYACMbIX SIBJIGHUH B HEIMHEHHBIX perpeccuiax ONCHUBACT HMHAECKC
KoppeJassiuuu, KOTOpLIfI BBIYUCJIIACTCA 110 (I)OpMy.]'ICI
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Cpennsisi ommOKa anmpoOKCUMAIIMM - CPEIHEE OTKIOHEHHE PACUETHBIX 3HAYCHHUU OT
(haKTUYIECKUX:

Al _1 Y=Y 1000
A_nZA, nz‘ S 100%

JlommycTUMBIH TIpeelT 3HaYCHUHA A - ue Goree 8 - 10%.
3angaua

1. Paccuutath HMHIEKC KOpPpENALMM M  CPEAHIO  OLIMOKY
anmnpoKCUMAallMK JJIs1 HeJIMHENHHBIX perpeccuil JlabopatopHoii Nel.
2. OmpenenuTh 1O KAaKOMY YpPaBHEHHIO PETPECCHMU  TOJIydeHa
HauOOJIbIIAs OL[EHKA TECHOTHI CBS3H.
3. Cnenats BHIBOJBI.
JlaGopaTropHasi padora Ne3.

Oyenka 3Havyumocmu ypagneHus pecpeccuu ¢ nomouyvro F-kpumepus Quwepa

Z(V—V)z ,
c B m _ Pxy h-m-1
daxm. — ~N2 2
(y_y) 1_pxy m
n-m-1
3agauya

Onpenenum F-xputepuit dumepa sl ypaBHEHUH IMapHOW HEITWHEHHOW perpeccHw,
noxy4eHHbIX B JlabopaTopHoii padote Nel.

Pernenmue.

1. Paccumraiite Fgpuqn W CpaBHUTE MOJyY€HHOE 3HAUCHUE CO 3HAYECHUEM, Frug, IpH
3alaHHOM ypoBHe 3HaunmocTu o = 0,05.

2. Cnenaiite BBIBOJIBI O CYIIECTBEHHOCTH CBSI3H.
JlaGopaTtopHasi padora Ne4.
Pacuem cpeonux kosghghuyuenmos snacmuunocmu

B sKOHOMHYECKHX HCCIIEAOBAHHAIX IIAPOKOC MPUMCHCHUC HAXOIUT Takoi I10Ka3aTeib,
KakK CpG,Z[HPII’I KOBCI)CI)I/II_II/IeHT 9JIaCTUYHOCTH, BBIYHCIISIEMBIN 1O (bOpMy.]'IeI

- X
9=f(x)2
y .
Cpe,Z[HI/Iﬁ KOS(b(bHHHCHT 2JIACTUYHOCTHU 9 IMOKa3bIBACT, Ha CKOJIBKO IIPOLUCHTOB B

CpCAHCM II0 COBOKYIIHOCTH H3MCHHUTCA pE3YJIbTAT ) OT CBOEM CpGI[HGfI BCJIIMYUHBI IIpU
U3MCHCHUU (paKTopa x Ha 1 % oT cBOETO CpCAHCTO 3HAYCHMU.
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3agaua

[Io rpymnme npeanpusaThii, IPOU3BOAAIIMX OJHOPOIAHYIO IPOAYKLHIO, HU3BECTHO, KaK
3aBHCUT C€0ECTOMMOCTD €AMHUIIBI IPOIYKINHU Y OT (PAaKTOPOB, MPUBEICHHBIX B Ta0II. 3.

Tabmuna 3.
[Tpu3nak -akrop VYpaBHeHue mapHOH Cpennee 3HaueHue
perpeccun ¢daktopa

HPOU3BOJCTBA, MIH PYO., X1 Yy, = 0,62 + '

OnroBas neHa 3a 1 T 9 ~11.75. X21,6281 X, =1,503
SHEPTOHOCHUTEISI, MJITH. pYO., X2
X2

flons  mpuben, g, =14,87-1,016% X, = 26,3
M3BIMAaEeMON TOCYIapCTBOM, 3
%, X3

1. OnpenenuTe ¢ MOMOIIBIO CPEAHUX KOIPPUIMEHTOB AJIACTUYHOCTH CUJTY BIUSHUS
KaxJ10TO (paKTOpa HA Pe3ybTar.

2. PamwxupoBath (hakTOpbI IO CUJIE BIUSHUS.

Pemienmne.

58,74

9y, =062+

1. Jlns ypaBHEHUMS paBHOCTOPOHHEN rHIIEPOOIIBI

EIRR oA . S S
e Yy X2 atbix ax+b-

2. Paccumraiite cpeaue KO3(PQUIMEHTHI AIACTHYHOCTH Ui CTCIICGHHOW W
nokazatenbHou Gynkumii (IIpunoxenue 4).

BPEMEHHBDIE PSA/bI

COBOKYITHOCTh YMOPSAOYEHHBIX BO BpPEMEHH HAOMIOACHHI HEKOTOPOro TMoKa3aTels
HA3BIBAIOT 8PEMEHHbIM PAOOM.

Psn waOmomeHwid 3a 3HAYEHUSIMH OIPEACICHHOTO IMOKAa3aTels, YHOPSIOYCHHBIH B
3aBUCHMOCTH OT BO3PACTAIOIIMX MM YOBIBAIOIIMX 3HAYCHHUH IPYroro INOKa3aTess, Ha3bIBAIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PSOOM, PAOOM OUHAMUKU.

OTnenbHbIe HAOIIOAEHUS BPEMEHHOT'O psAJia HAa3bIBAIOTCS YPOGHAMU STOTO Psilia.
JlaGopaTopnasi paGora Nel
Buissnenue anomanvHulx yposuell 8pemenHblx psaoos

ypOBHI/I BPCMCHHBIX pAAOB MOI'YT UMCTb AHOMAJIbHBIC 3HAUCHUA. IlosiBaeHME TaKux
3HAYCHUM MOYKET OBITh BBI3BAHO OIIIMOKAMH pu cGope, 3aIllMCHU WM Miepeaadc I/IH(I)OpMaI_II/II/I — 3TO
OIIMOKHA TEXHUYECKOTO nopsaaka, Wjin OIIIMOKU MNepBOro ponaa. OI{HaKO AHOMAJIBHBIC 3HA4YCHUA
MOTYT OTpaKaTb pCaJIbHBIC NPOUCCChI, HAITPUMCP CKAYOK A0JJIapa UK MAaACHUC KypCa IICHHBIX
6YMaF U T.A.; TAKUC aHOMAJIBHBIC 3HAYCHHUA OTHOCAT K OIIMOKaM BTOpPOT'O poaa, OHHU HC IMOJIC)KAT
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ycTpaHeHuo. J[isi BBISBIICHUS aHOMAJIbHBIX YPOBHEH BPEMEHHBIX PSJI0B MOXKHO HCIOJIB30BaTh
memoo Hpeuna.

IlycTs uMeeTcs BpeMEHHOU psf:

Yo =Y Yo Yo Y, t=1Ln. 1)

Metoa UpBHuHA npearoaraeT uCroib30BaHUE CIEAYIOMmEH (GOpMYIIbL:

|Yt —th1|
—  t=1n.

Oy

//lt:

rie Oy =

Pacuernble 3HaueHuss Ap, A3 . CPaBHHUBAIOTCS C TAOJIMYHBIMM 3HAYCHUSMH KPUTEPHS

Upsuna A, ; eciu Kakoe-1ubo U3 HUX OKa3bIBAETCS 0OJIbIIE TAOIMYHOTO, TO COOTBETCTBYIONIEE

3HAa4YCHUC yt YPOBHA psdaaa CYUTACTCA aHOMAJIbHBIM. 3HaueHus Kpurepua I/IpBI/IHa JJId YPOBHA

suaunmoct & = 0,05 npuBenens: B TabmmIe.

n 2 3 10 20 30 50 1

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

[locne BbIABIEHUS AHOMAJIBHBIX YPOBHEW HEOOXOAMMO OMNpPENeNUTh NPUYMHBI HX
BO3HUKHOBEHHUA. Eciii OHU BBI3BaHBI OMIMOKAMU TEXHUYECKOTO MOPAJKA, TO OHU YCTPAHSIOTCS
b0 3aMEHOM aHOMAaIbHBIX YPOBHEH COOTBETCTBYIONIMMH 3HAUYCHHSIMH 110 KPHBOM,
anMPOKCUMHUPYIOIICH BPEeMEHHOU psifl, TMO0 3aMEHOM YpOBHEH cpemHel apupMEeTHUEeCKOU IBYX
COCEJTHUX YPOBHEH psia.

OmuOKY, BO3HUKAIONIME W3-32 BO3ACHCTBUA (PAKTOPOB, HUMEIOIIUX OOBEKTUBHBIN
XapaKkTep, YCTPAHCHHIO HE TIOJIeXkKaT.

3agaya

BpemenHoii psin 3aan B TaOMaHON hopme.

] y d 4 d

e

,6

9

1

[ N

4

A

5

8

[ NN

1

3

LY

LY

1. HpOBepI/ITL HaJIM4re aHOMAaJILHBIX 3HAUCHUH TOYKH t= 2 ) t= 5 ) t= 10 .

2. YcTpaHUTh aHOMalbHbIE YPOBHH, CUMTas NPUYMHAMHU UX BO3HMKHOBEHMS OLIMOKU
IIEPBOTO YPOBHH.

JlaGopaTopnast paGora Ne2
IIposepka cunomeswvl cyujecmeo8anus meHOeHyuu

Ecou Bo BpPpEMCHHOM pAaAay HpOABIACTCA JIMTCIbHAA TCHACHOUA HU3MCHCHUSA
OKOHOMHYCCKOI'O IMOKa3aTeiisd, TO B 9TOM CJIyda€ roBOpsAT, YTO UMECT MECTO mpeH().

Ilon TPCHAOM INOHUMAIOT U3MCHCHUEC, OTIPCACIIAIOIICC o6mee HaIIpaBJICHUC PA3BUTUS UJIU
OCHOBHYIO TCHACHIIMIO BPEMCHHOI'O psJad.
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Jlpyrumu cioBamu, mpero (menoenyus) — 3T0 yCTOHYMBOE, CHCTEMATHUECKOE H3MEHECHUE
3HAYEHUI BPEMEHHOIO psAJia B TEUEHUE JIOCTATOYHO JI0JITOr0 NEPHOJIa.

[Ipy TpPOTHO3MPOBAHWM BPEMEHHBIX PAJOB HEOOXOIUMO BBISICHUTH, CYIIECTBYET JIU
TEHJEHLMS BO BPEMEHHOM psily UM OHA OTCYTCTBYET.

st BpemenHoro psiga (1) paccMOTpU KPUTEPUH «BOCX00AWUX U HUCXOOAWUXY CEPUH,
COTJIaCHO KOTOPOMY TE€HECHIIMSI OIIPENENSIETCA 110 CIAEAYIOUIEMY aITOPUTMY.

1. Jlng uccienyeMoro BPEMEHHOTO psila OIpPENeseTcsl IMOCIIEeI0BaTENbHOCTh 3HAKOB,
HCXOJS U3 YCIIOBUM:

+, ecau Yiq—Y; >0,

' |- ecau Yir — Yi <O. (2).

[Tpu 3TOM ecim mocIieyromIee HaOJII0IeHNE PAaBHO TPEIBIYIIIEMY, TO YIHTHIBAETCS TOJIBKO OHO
HaOJIFOIEHHE.

2. TloacuuThIBaeTCSl YUCIIO CEPHit v(n) . ITon cepuelt moHUMAaeTCst MOCIEA0BATENBHOCTD
HOHpSIlI pacnonomeHme IIJIFOCOB U MI/IHyCOB, Hpnqu OJIUH IIJIFOC UJIIN MI/IHyC CUHUTACTCA cepneﬁ.

3. OnpenensieTcs NpOTSHKEHHOCTh CAMOM ITTMHHOW CepUr Imax (n) .

4. Tlo Tabnuiie, MPUBEICHHON HUXE, HAXOUTCS 3HAUCHUE I(n).

Jlnuna n<26 26 <n<153 153 <n<170
psiaa, n
3HaueHune 5 6 7
I(n)

5. Ecnu Hapymaercs XoTd Obl OJHO U3 CIEIYIOIIMX HEPaBEHCTB, TO Trumore3a o0
OTCYTCTBUH TPEHJIa OTBEPTaeTCs C JOBEPUTEIBbHON BEPOATHOCTHIO 0,95:

1 16n - 29
n)>=-(2n-1)-196- |[——— |
v(n)>| =-(2n-1) %0

Iy (0) < (D).
KBaI[paTHLIe CKO6KI/I HEPAaBCHCTBA O3HAYAKOT LECIYIO 4aCTh YUCIIA.

3agaya

JlaHa IMHAMMKa €XEeKBapTaJbHOTO BBIITyCKa MPOAYKIUH (GUPMBI B IEH. €. C NOMOIBIO
KPUTEPHSI «BOCX0OAWUX U HUCXOOAWUXY» CEPUI CAENATh BBIBOJ O MPUCYTCTBUM WJIN OTCYTCTBUHU
TpeHaa. JloBepUTENbHYIO BEPOATHOCTD NPUHATH paBHOU 0,95.

0 4 6 5 7 6 0 7 5| 6014191

Pemrenmne.

1. lo6aBbTe B TAONHITY TOTIOTHUTEIHHYIO CTPOKY O} ;11 3aIHMCH MOCIENOBATENLHOCTH
3HAKOB, JUIsl OTIPEIENIeHUs] KOTOPOM UCTONB3yiiTe popmyimy (2).
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2. Tloacuuraiite uncno cepuit U(N) | MPOTAKEHHOCTH CAMO¥ ITHHHOH cepuy lvex (N) u

onpenenure 1(N) o ta6nume.

3. 3anuiuTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BHIIIOJHEHHE.

4. CuemaiiTe BBIBO/I.

JlabopaTopnas padora Ne3
Buiuucnenue ocnognvix noxkazameneii OUHAMUKU

I[JISI KOJIMYECTBCHHOM OIICHKH JHUHAMUKH KOHOMHYCCKUX MpoueCCOB MPHUMCHAIOT TAKUC
CTaTUCTHYCCKHUEC ITOKa3aTcCliv, KakK abconomubie npupocmaul, nmemnsvl pocma u npupocmada. Onn
moApasaACIAOTCA HA yenHvle, ba3zucHvie n cpedHue.

Ecnu cpaBHEHME ypOBHEN BPEMEHHOTO psifia OCYHIECTBIISAETCS C OJHUM U TEM XK€ YPOBHEM,
IIPUHATBIM 3a 0a3y, TO OKa3aTelIN Ha3bIBAIOTCA Oa3ucHuimu. Eciny cpaBHEHUE OCYLIECTBISETCS €
MEpEeMEHHON 0a30ii, MpU4eM KakJIbplii MOCIEYIOINN YPOBEHb CPABHUBAETCS C MPEABIAYIINM, TO
BBIYMCIICHHBIC TTOKA3aTENIN HA3bIBAIOTCS YenHbIMU.

@opMmysbl A BBIYMCIEHHUS LIETHBIX, 0Aa3MCHBIX M CPEJHUX aOCOJIIOTHBIX MPUPOCTOB,
TEMIIOB pOCTa U TEMIOB MpHpocTa naHbl B Tabmune (1). B ¢popmynax npuHsaTe 0603HaYSHUS:

Yt = Y1, Y25 Yisees Yo — ypoBuEM Bpemennoro psiga, n — maimma paga, Ys — ypoBeHb
BPEMEHHOTO psfia, IPUHATHIHN 3a 6a3y IS CpPaBHEHHS.

Oo6o3Ha4eH AOCOJIOTHBIN Temmn pocra Temn
ne MPUPOCT npupocra

Ilennoii AY, =Y, — Y T - Yy 100 K, =T, —100¢
Yi1

BasHcHEIR AYst =Y —Y T -3 100 Kst =T —10

ot —

Ys

Cpennnii — — — K, =T-100

Ay, ~ Yoy T =g dn 100 ot

n-1 Y1

Omnucanue JUMHAMHKH psiia CPEJAHUM IPUPOCTOM COOTBETCTBYET €ro NMpPEACTABICHHUIO B
BUJIE MPSIMOML, IPOXOsIIeil Yepe3 ABe KpaifHue TO4kH. /71 moydeHus MPOrHO3HOTO 3HAYEHHS
Ha OJIH IIar BIEPEe JOCTATOYHO K IMOCIEJHEMY HaOIIOJCHHIO J00aBUTH 3HAYCHUE CPEIHETO
abCOJIFOTHOTO IPUPOCTA:

9n+1 =Ynt A;/ , 3)

rac yn — 3HA4YCHHUC IIOKa3aTeysl B N TOYKE BPEMEHHOI'O psija, yn+1 — HNPOTHO3HOC 3HAUCHUC

IIOKa3aTejid B TOUYKE n-+ 1 ) A y — 3HAYCHUC CPCAHCTO MPUPOCTA BPCMCHHOI'O psaa.
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[Tomy4yenne mporHo3HOro 3HaveHus mo ¢opmyne (3) KOPPEKTHO, €CIU JUHAMUKA psia
Omu3ka K siuHeiHOW. Ha Takoll paBHOMEpHBIM XapakTep AWHAMHKH YKa3bIBAIOT IMPHUMEPHO
OJINHAKOBBIE LIETIHbIE a0COJIOTHBIE TPUPOCTHI.

Hcnonp3oBaHue CpegHEro TeMIa pocTa (CpeIHEro TeMIla IMPUPOCTa) Ul ONMMCAHMS
JUHAMUKH Pa3BUTHUS psAla COOTBETCTBYET €r0 IPEACTABICHUIO B BHUJAE IIOKA3aTEIbHOM HIIU
OKCIIOHCHIIMAJIIBHOM KPHUBOW, IPOBEACHHOM Yepe3 JBE KpalHWE TOYKH, M XapakTEpHO s
IIPOLIECCOB, W3MEHEHHE JMHAMHMKM KOTOPBIX IPOUCXOJUT C IIOCTOSHHBIM TEMIIOM pOCTA.
ITporHO3HOE 3HaUEHME HA OJIUH IIAr BIEpe]] OIpeaeseTcs no Gopmye:

9n+1 =Yn T

HenocratkoM IPOrHO3MPOBAHMS C HCHOJIB30BAHUEM CPEIHETO IPUPOCTAa M CPEIHETO
TEeMIIa pOCTa ABJISIETCS TO, YTO OHM YYUTHIBAIOT HAYAIBHBIN M KOHEUHBIN YPOBHH PsAJ1a, UCKIIIOUas
BIINSIHME IIPOMEKYTOUHBIX YpOBHEW. Tem He MeHee, OHM HCIOJB3YKOTCS Kak IMPOCTEHIINE,
MPUOIMKEHHBIE CTIOCOOBI MPOTHO3UPOBAHUS.

3amaua.

ExexBapTanbHas nuHamuka ¢GoHa 3apabOTHOM IiaThl pabOTHUKOB (UPMBI B JIEH. €.
Mpe/icTaBjeHa B TaOIHIIE.

1

2

3

4

5

946,00

8

981,50

8

024,10

9

063,15

9

105,75

9

O0ocHOBaTh MPaBOMEPHOCTh WCIIOJIB30BaHUE CPETHETO IMPHPOCTa VIS OTPEACICHUS
MMPOTHO3HOTO 3HA4YeHUS (oHAA 3apabOTHOM IIIaThl B 6-M KBapTase.

3amgaua.

N3menenue exexkBapTaabHON TUHAMHUKU (HOHIA 3apabOTHOM IIaThl PpAOOTHUKOB (BHUPMBI
MPOUCXOAMIIO TPUMEPHO C TIOCTOSHHBIM TEMIIOM pOCTa B TeueHHWe S5 KBapTanoB. DoHJ
3apaboTHOM T1aThl B 1-kBapTaine cocrasisia 9523,08 neH. en., a B 5-M kBapTane — 9693,13 neH. en.

Onpenenuts mporuo3 (ouaa 3apaboTHON MIaThl paOOTHUKOB (pUpPMBI B 6-M KBapTaie,
UCIOJIb3YS CPEHHM TeMIT POCTa.

JlaGopaTtopHasi Ne4
Cenasicusanue 8pemenHbIX ps0os

[IpenBapuTeNnbHBIN aHaIU3 BPEMEHHBIX PSII0B DKOHOMHUYECKUX [TOKA3aTeIeH 3aKII0yacTcs
B BBISBJICHUM AaHOMAJbHBIX 3HAYEHWM YPOBHEH pPsa, KOTOPHIE HE COOTBETCTBYIOT PEAIBHBIM
BO3MOXHOCTSIM pacCMaTpUBAEMON YKOHOMHUYECKON CHCTEMBI, & TAKXKE B ONPEACICHUN HATUYHS
TpeHaa.

HawubGonee pacnpoCTpaHCHHBIM IIPUCMOM UJIA YCTPAHCHUA aAHOMAJIbHBIX 3HAYCHUHN
MokKasaTeqei u OTCYTCTBUA TCHACHIHWHN BPEMCHHOTO piAla ABJIACTCA Cenascueanue e6pemMennoco
p}z@a. HpI/I 9TOM HNPOU3BOJUTCA 3aMCHA (I)aKTI/I‘-ICCKI/IX ypOBHeﬁ BPEMCHHOI'O psAJia paCuUCTHLIMU,
4qTo CHOCO6CTByeT Oolee YCTKOMY MPOABJICHUIO TCHACHIHU pAda. CKOJIB3}IIJ_II/IC CpeaHUuC
IIO3BOJIAIOT CryIauTh CJ'Iy‘-I&fIHBIC " ICPpUOJUYCCKUC KoJIeOaHMs BpPEMCHHOTI'O psa.

Haubosiee pacnpocTpaHeHHON NpOLEAYpO CIiakKMBaHUS SIBISETCS METOJ| MpPOCMOl
cronbsswell cpeorerl. CHavana Juisi BpeMEHHOTO Psijia ONPeAeisieTCsl HHTEepBaJ CriaKuBaHus (Q).
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Ecin HeoOXomuMO CriajuTh MENKHE KOJIeOAaHWs, TO HWHTEpBaJ CIIaXWBaHUS OepyT Mo
BO3MOKHOCTH OOJIBIIIUM, €CIM HY)KHO COXpaHUTh Oojiee MEJKHe KOJIeOaHus, TO HHTEpBal
CTJIaKMBaHMs yMEHbIIAOT. J[11s epBrIxX (Q) ypOBHEH BPEMEHHOTO PsiJia BEIUUCIAETCS UX CPEIHEe
apupmMeTHUecKoe 3HaueHue. DT0 OyAeT CriIa)KeHHOE 3HAUY€HHUE YPOBHS psAa, HAXOISIIErocs B
MHTEpBAJIC CIIIAKUBAHMA. 3aTeM MHTEPBAJI CTJIAXKHBAHMS CIBUTAETCS HA OJUH YPOBEHBb BIPABO,
MOBTOPSAETCS BBIYMCICHUE CpeiHell apudmeTrnyeckod u T.A. B pesynabTare Takod mporuesypbl
MOJIyYMM DSIJI CTJIAKCHHBIX 3HAYCHMM, MPH 3TOM B 3aBUCHMOCTH OT ({) IEpBbIE M MOCIEIHHUE
YPOBHH TEPSIOTCSI.

JUinHy uHTepBana criaxuBaHus (J) yaoOHO OpaTb B BUJE HEUETHOTO YHCIA, B 3TOM
Cllyda€ pacyeTHOE 3HAUYEHHUE CKOJb3sIIEeH cpeiHell OyneT MPUXOAUThCA HAa CPEIHUN UHTEpBall
psna.

Hanpumep, ans unTepBana g = 3 criiakeHHbIE YPOBHHU PaCCUUTHIBAIOTCS O (opMyJie:

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

UToObl HE MOTEpATh MEPBbI U NOCIEAHUNA YPOBHM Psiia, UX MOKHO BBIYMCIUTH IO
hopmynam napaboIUIECKOTO UHTEPIIOJTUPOBAHUS:

Y1 = (Y1 +2y, —y3)/6,
Yo =(=Yn2 +2Ynq +5Y,)/6.

Mertona npoCcToN CKONB3SIIEN CPETHEN AAET XOPOIINE PE3YAbTAThl B IMHAMUYECKHX Psiax
C TMHEWHOW TeHACHIIMEW pa3BUTHS.

Jlnst psAmOB ¢ HEMTWHEWHOW TEHACHIMEH pa3BUTHS HEOOXOIUMO TPHUMEHSITh METO/I
836CULEHHOLL CKOb3sAWel cpedHell. DTOT METOJl OTJIIMYAeTCS OT METOJa MPOCTOW CKOJB3SIISH
CpemHeW TeM, YTO YPOBHH, BXOJSIINE B MHTEPBAJ CTJIAXHUBAHUS, CYMMHPYIOTCS C Pa3HBIMH
BecaMu. J[71s1 TOJIMHOMOB 2-T0 M 3-TO MOPSJIKOB 0 S-4JICHHOW B3BEIICHHOMN CKOJIB3SIIECH CpeaHe
[IEHTPATHbHOE 3HAYCHHE OTIPEACIIICTCS 0 (hopMyJie:

Ve =1/35-(=3yy o +12y; 4 +17Y, +12Y;,1 —3Yy,).

BecoBbie k03 QUIMEHTHI TpU CIVIAXKUBAHUU 1O IMOJMHOMAM 2-T0 M 3-TO MOPSIKOB B
3aBUCHUMOCTH OT JJIMHBI MHTEpBaJla CriaKUBaHUS IIPEJICTABIICHBI B TAOIHIIE.

JliuHa nHTEepBAaJIa CrIIAKUBAHMS 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 BPCMCHHBIX pAaoB MOZKET OBITH IIPpOU3BCIACHO MCTOJO0M
IKCNOHEeHYUANIbHO20 C2NANCUBAHUA. CYTL MCTOHAA 3aKJIFOYaCTCsA B TOM, YTO B IPOLCAYPC
HaxO0XKIACHUA CIIIAKCHHOTO YPOBHSA UCIIOJIB3YHOTCA 3HAUYCHUS TOJIBKO IMPEAIICCTBYIOMINUX ypOBHCfI
pAAOB, B3ATBIC C OIPCACICHHBIM BCECOM, IIPUYUCM BEC Ha6J'IIO,[[eHI/IH YMCHBIIACTCA II0 MEPC
yYAaJICHUd €ro OT MOMCHTA BPEMCHU, I KOTOPOT'O OMPECACIIACTCA CIIIa’KCHHOC 3HAUCHUC YPOBHA

pdanaa. Ecnu nns ucxoaHoro BPEMCHHOT'O psJa yt - yl’ y2 e yt yreeny yn COOTBCTCTBYIOIIUC

CTJIAXXCHHBIC 3HA4YCHUA ypOBHCﬁ 0003HAYUTH St , A t:l,n , TO OJOKCIIOHCHIHAJIBHOC
CTJIA)KUBAHUC IPOU3BOJUTCA MO PEKYPPCHTHOMY COOTHOIICHUTO!

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

r/ie 0 — mapaMeTp CriaKuBaHusl, mpudem 0 1, BenmnuuHa (1- o) Ha3pIBaeTcs ko3 dunrenrom
JTUCKOHTUPOBAHUS.
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Hcnone3ys peKyppeHTHOE COOTHOILIEHHUE U1 BCEX YPOBHEHU Psiia, HAUUHAs C IIEPBOrO U
KOHYass MOMEHTOM YpOBHSA {, MOJKHO IIOJIy4HTb, YTO OKCIIOHCHLIMAJIbHAs CpEIHAA, T.e.
CIVIAKEHHOE JJaHHBIM METOJIOM 3HA4YE€HHME YPOBHS psila, SBISAETCS B3BCIICHHOW CpEJHEH BCEX
IIPEALIECTBYIOINUX YPOBHEM:

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

O6I)I‘-IHO JJIS BpeMeHHI)IX p?[IIOB B OKOHOMHMYCCKHX BCIMYHNHAX BGJII/I‘-II/IHy HapaMeTpa
CriiakuBaHus BeiOuparot B uHTepsaie ot 0,1 go 0,3.

Havanshelii mapamerp So IIPUHUMAIOT PaBHBIM 3HAYEHHIO IEPBOIO YPOBHS psla WU
paBHBIM cpeiHel apuPMETUUECKON HECKOIBKUX MEPBBIX YICHOB psila, HallpuMep:

SOZY1+Y?,2+Y3.

3anaua
[lo manHBIM TUHAMUKHK yposkaiiHOCTH 3a 10 jeT, npuBeleHHBIM B TaOJIHIIe, PACCUUTATh:

— 3-, 5-J1eTHHE CKOJIB3SIIHE CPETHUE POCTHIE;
— 5-JIeTHUE CKOJB3SIINE CPETHUE B3BEIICHHBIC,

— CPaBHHUTB PE3YJILTAThI PACYCTOB.

] y K 4 E { 1 8 g 1
0
] y ] ¢ ] ] y 1 1 .
6,3 1,2 8,1 N 6,3 7,3 0,9 5,4 9,7 1,7
— IOCTPOMTE TpauKH psiia TMHAMHUKHU U TPEHIOB JTUHEHHOUN QUIBTPALIHH.
3agauya

B Ttabnuue npuBeneHbl aHHBIE YHCIEHHOCTHU IIpernojaBaTesiell BBICIIUX YYEOHBIX
3aBeneHuil P® (Teic. uyenoBek) mo rojgam. [lpousBect criakuBaHHE BpPEMEHHOrO psia C
HCI0JIb30BAHMEM SKCIIOHEHIIUAIBHON CpeIHeH, IPUHSB MapaMeTp CriaKUBaHUs a=0,lu
o = 0,3. [1o pe3ynpTaTam pacueToB ONpPEAETUTh, KAKOH U3 CIIIa)KEHHBIX BPEMEHHBIX PSIIOB HOCUT
OoJee riaakuiil xapakrep.

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

[\\G]

N
[\\S]
N
N

N
N
N

t 33,5 39,9 39,8 61,9 61,8 68,7 60,7 98,6

JlaGopaTopHasi NeS
Boibop naunywwezo suoa mpenoa ¢ nomowvio Excel

Jns ompeneneHus mapaMeTpoB JIUHEHMHOTO TPEHAA [0 METOLYy HAaMMEHBIIUX KBaJApaTOB
uCroJb3yeTca cratuctuyeckas ¢yHkuus JIMHEWH, nns onpeneneHus: 3KCIOHEHIUATIBHOTO

tpenna JIIPOIIPHUEJI. B kauecTBe HE3aBUCHMO TepeMenHol BricTymaer Bpema t=1,N .

B Excel nunus Tpenaa Moxer ObITh g00aBiieHa B AMArpaMMy ¢ 00JacTIMH THCTOTPaAMMBI
wi B rpaduk. [1yig sToro HeoOXoaAUMO:

— BBIJICITUTH 00J1aCTh TMarpaMMbl; B TJIABHOM MEHIO BBIOpaTh /Juacpamma—/Jobasums aunuro
mpeHoa;
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— B IIOABHUBIICMCA JHAJIOTOBOM OKHE Jlunus mpeHaa BbI6paTb BU JIMHHUU TPCHAA U 3a1aTb
COOTBCTCTBYIOIIHUEC I1apaMCTPhI. I[JISI MOJIMHOMHAJIBHOTO TpCHAA HeO6XOIII/IMO 3aaaTb

CTCIICHBb AllIIPOKCUMHUPYIOLICTO IMMOJIMHOMA.

B xauecTBe OMOTHUTEIHHON HHPOPMALIUU HA JHarpaMMe MO>KHO OTOOPa3UTh ypaBHEHHE
perpeccud M 3HAYEHHUE CPEIHEKBAAPAaTUYECKOIO0 OTKJIOHEHHs, YCTAaHOBHUB COOTBETCTBYIOILIUE

¢bnaxku Ha 3aknaake /lapamempul TUATOTOBOTO OKHA JIuHUA mperoa.

3amaua

JluHamuKa BbIIyCKa NMpoAyKUUU PUHISIHANN XapaKTepU3yeTcs JaHHbIMHU (MJIH. JOJUL.),

IIPE/ICTaBICHHBIMU B TaOJIHIIE.

Tox Bbimyck I'on Boinyck
MPOXYKIUH NPOXYKIUH
1961 1054 1979 11172
1962 1104 1980 14150
1963 1149 1981 14004
1964 1291 1982 13088
1965 1427 1983 12518
1966 1505 1984 13471
1967 1513 1985 13617
1968 1635 1986 16356
1969 1987 1987 20037
1970 2306 1988 21748
1971 2367 1989 23298
1972 2913 1990 26570
1973 3837 1991 23080
1974 5490 1992 23981
1975 5502 1993 23446
1976 6342 1994 29658
1977 7665 1995 39573
1978 8570 1996 38435
1. TIpoBectu pacuer mapaMmeTpoB JUHEHHOTO U SKCTIOHCHIIMAILHOTO TPEHIOB
2. TloctpouTs rpaduky psaa TMHAMUKA U TPEHJIOB.

3. BriOpare Hamdmydmuil BUJ TpeHJAa HAa OCHOBAaHHHM TIpaHUuecKoro u300pakeHus u

3HaueHUs Kod(PPUIMEHTa JeTepMUHAIIY.
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7 OneHo4YHbIe CPeACTBA ISl POBEAeHHU IPOMEKYTOUYHOM aTTecTaluu

a) IlnanupyemMble pe3yJbTarbl 00y4eHHUs] M OLICHOYHbIE CPeICTBa JJIsl NPOBedeHUSA
NPOMEKYTOYHOH aTTeCTALMM:

Kox
HHJT
HKa
TOpa

HNuaukarop
AOCTHKEH
usi
KOMIIeTEH
1040

OuneHo4HBbIE CpeICTBA

OIIK-2: Cnioco0eH ocymecTBJIATH cO0P, 00padOTKY U CTATUCTHYECKHIA AHAJIN3 JaHHBIX,
HEeOOXOAUMBIX /ISl pellleHUs] MOCTABJIEHHBIX YJKOHOMHUYECKHX 32/1a4;

o1 IIepeueHb TeopeTHYECKUX BOMPOCOB K 3a4eTy:
K-2. 1. Kakume tpeOoBaHUS TIPembsBIAIOTCS K (akropam, BKIOYaeMbIM B
1 ypaBHEHHE perpeccuun’?
2. Yro Takoe BEIOOPOYHOE UCCIICIOBAHKE
3. Uro moHMMAaeTCs 1MOJ1 JIMHEHHOW MHOKECTBEHHOM perpeccueii?
4. YeM OTIMYAIOTCS CTaHIAPTHU30BaHHbIE KOA(D(DUIIMEHTHI perpeccuu Ot
K09(h(PUIIUEHTOB B €CTECTBEHHOM BH/IE?
5. Uro MMOKa3bIBACT OTPHUIIATEIIEHOE 3HAYCHUE ko3 durreHTa
3JIACTUIHOCTH?
6. Yem oTiMuaroTCs 4acTHBIA M 0OIMi KpuTepun Duiepa?
OIK-2.1. 7. Uto mOHMMAaeETcs MO KOMITMHEAPHOCTHI0 W MYJIbTUKOJUIMHEAPHOCTHIO
Hpounssout (baxropo?
nouck u cop [ /8 Kax MPOBEPSIETCS HATUYME KOJUTMHEAPHOCTH U
MaHHBIX IS [ MyIIbTUKOJTTMHEAPHOCTH ?
(hopmupoBaHUs
0a3bl
CTATUCTUYCCKOT | [IpakTHYeCKHE 3aJaHUS
0 uccrenoBanu | [To qanHbIM caiita gKS.Fu 0TOOpaTh MPU3HAKHU. XapaKTEPU3YIOIIHE
COIMAJIBHO -3KOHOMHYECKOE MOJI0keHne peruoHoB P® [lo ucxoaubim
JTAHHBIM TIOCTPOUTH MoJie Koppensauuu [loauron yactort u
TUCTOTpaMMy HaiauTe koddduimenta koppensiuu . O1eHuTh
pacnpenenenue ..Cruenarb pacdyeT OCHOBHBIX YUCIIOBbIC
XapaKTEPUCTHKH T10 Pe3yIbTaTaM BBIOOPKHU: BELIOOPOYHOE CpEIHEE,
JIACTIEPCHS, CPEJIHEE KBAIPATHYECKOE OTKIOHEHHE
oIl |OIIK-2.2: Ilepeyenn TeopeTHUYECKNX BONMPOCOB K 3aYeTy:
K-2. | O6pabateiBaet |1 Ilepeunciure Bce BUABI MOjeJeH, HEIMHEWHBIX OTHOCHUTEIBHO: a)
2: U aHAIM3HUPYET | BKIIOYAEMbIX IEPEMEHHBIX; 0) OIEHUBAEMBIX MTApaMETPOB.
CTaTUCTUYECKYy |2 Kak mpoBomutcs monbop IuHEapu3yIOIIero MnpeoOpa3oBaHUs
10 UHGOPMAIIHIO | I7Is1 BHYTPEHHE HETMHEWHBIX MOJIeTei?
c 3 HazoBure mnokaszarenu KOppeslMH, HCIOJIb3yeMblE IIpU
HCIOJIb30BAHUE | HEJTMHEWHBIX COOTHOILIEHUAX PACCMAaTPUBAEMBIX IPU3HAKOB.
M MeToJIOB | 4 Kakue 3amaum pemaroTcs TMpud  TNOCTPOEHUM YpPaBHEHMS
SKOHOMHUYECKOT | perpeccun?
0 aHanm3a, | 5 . Kakoil BUI uMeeT cucTeMa HOPMabHBIX YpaBHEHHI
CTaTUCTUKH U | METOJAa HAUMEHBIIHNX KBaJPAaTOB B CIyyae JIMHEIHOH perpeccun?
CIIEIUATBHBIX 6. [To xakoit Qopmyne BBIYHCIAETCS HMHIEKC MHOKECTBEHHOM
MPOTPAMMHBIX | KOPPEALNH?
CpEICTB, 7. Kak BBIUMCHSAIOTCS MHIAEKC MHOXKECTBEHHOM JAETepMUHALUU U
IOJIy4aeT CKOPPEKTUPOBAHHBIM UH]IEKC MHOKECTBEHHOU JE€TepMUHAIIIH ?
obocHOBaHHBIE | 8. Kaxk mpoBepsieTcsi 3HaUMMOCTb YpaBHEHUSI pErPECCUU U
BBIBO/IbI 1| oTAenbHBIX KO3 dUleHToB
npeJiaracT IIpakTHyeckue 3a1aHus
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Koa | Unaukartop
HH]L AOCTHKEH
OuneHo4HBIE CpPeICTBA
HKa usi
TOpa KOMIIeTEH
1010

BO3MO’KHBIE [To nanHbIM caiita gKS.ru 0TOOpaTh NPU3HAKH. XapaKTePH3YIOIINE
BapUaHThI COLMAIBHO =3KOHOMMYECKOE I0JI0KeHNEe pernoHoB P®. IIpoBeputs
peleHns UX Ha HOPMAIBHOCTG. . HaliTh ypaBHeHHE perpeccun y = a + bx
MOCTABJICHHOW | METOJO0M HauMEHBIIUX KBaapaToB. . [locTpouTs rpaduk: UCXOIHBIC
SKOHOMHYECKOHM | TOYKHU M YpaBHEHHE perpeccuu. JlaTe MHTEpIpeTanuio
3a/1a4uu k03 punmeHToB ypaBHEHUSI.

OIIK-3: Cnoco0eH aHAIN3MPOBATH U CO/IEPKATEIbHO 00bACHATH MPUPOAY IKOHOMUYECKUX
MPOIEeCCOB HA MHKPO- H MAKPOYPOBHE;

OIl |IIpumenser IlepeyeHb TeopeTHYECKUX BONIPOCOB K 3a4€Ty
K-3. | monsruiineii 1. Yrto o3HaYaeT TOHATHE «KAYECTBEHHAS» MOJIENb
1 arnmapar perpeccun?
9KOHOMHYECKOH | 2. B xakoM cirydae BEpHO COOTHOILLIEHUE 7
HayKu s | 3 UYT0 03HAaUaeT BBICKA3bIBAHUE «TE€CHASI JINHEWHASI CBSA3b»?
ONMCaHUs 4. Urto noka3zpiBaeT k03hpuiineHT aerepMuHauu paBHsliii 0,757
MHKPO- ul5 Yto Takoe omunOKa anmpoKCUMaIuu?
Makpo3KoHOMH | 6. [IpuBenuTe npuMep HEITMHENHON PErPECCUHU MO BKIOYAEMBIM B
YECKUX Hee OOBSACHSIOUIUM IEePEMEHHBbIM, HO JIMHEWHON IO OLIEHWBAEMBbIM
MIPOLIECCOB rapameTrpam.
7. UTO 3HAYNUT BHYTPEHHE JIMHEHHASI MOJEIb ?
8. Onumure, 4YTO  O3HAYaeT  BBICKAa3bIBaHHE  «(DYyHKLHA,
HAWIY4IIUM 00pa30oM OMHUCHIBAOIIAsl 3aBUCUMOCTD Y OT X»?
Keiic-3aganusi, cocrosimye U3 ONMUCAHUA CUTYAIlUHM U BOIPOCOB K
Hel
1. Onpenenure BuA (YHKIMM, HAWIYYIIUM OOpa3OM OIMUCHIBAIOIIEH
3aBUCHMOCTh PACXO0JIOB Ha IMOKYIKY INPOJOBOJIbCTBEHHBIX TOBApOB B
obux pacxomax (%) - y OT cpenHEOHEBHOW 3apa0OTHOM ILIATHI
onHOTO paborammero (pyd) — X IO JaHHBIM CEMHU TEPPUTOPHIA
VYpansckoro peruona 3a 199X r.
2. Jns  XapakTepUCTUKUA 3aBUCUMOCTH y OT X paccuuTaiTe
napaMeTpsl CIeIYIOMUX (YHKIIHIA:
. JIMHEMHOM;
. CTEIIEHHOM;
. NI0Ka3aTeIbHOM;
. PaBHOCTOPOHHEH IUIepOoJIbL.
OneHuTe KaxIyr0 MOJEIbh Yepe3 CPEIHIOK OINOKY anmpoKCcUManun A
u F-xpurepun Oumepa.
on IIpumenser | Ilepeyenb BONPOCOB 1JIsi MOATOTOBKH K 3a4eTy
K-3. | crannapTtHble 1. UYTto Takoe perpecCUOHHBIN aHanu3?
2 TeopeTuyeckue | 2. Uto noHMMaeTcs 01 NapHOH perpeccueit?
MOJEIH u|3. Onumure cyts TpaguuuonHoro MHK niis nunelHON mapHOM
COBPEMEHHBIE | pETPECCHH.
METOAUKHI 4. UTto Takoe «olleHKa napamerpay? YeM oTiinyaroTcs
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Koa | Unaukartop
HH]L AOCTHIKEH
OuneHo4HBIE CpPeICTBA
HKa us
TOpa KOMIIETEH
197071
pacuera U | <ACTUHHBIE)» 3HAUEHUS IapaMETPOB PETPECCUU OT UX OLIEHOK?
aHann3a o. UTO Takoe OCTaTKM B PErpeCCUOHHOM aHaiu3e?
MoKazaTese, 6. Onuiure npoueaypy NpoOBEPKH TUIIOTE3HI.
XapaxkTepusyro | 7. Uto Takoe ypoBeHb AOBEpUs?
LUX 8. Urto Takoe uHTepBalIbHBIN porHo3? Ilouemy Bo3HUKaeT
SKOHOMMYECKHE | HEOOXOAUMOCTh MOCTPOEHUS TOUEUHBIX IPOTHO30B?
MIPOLECCHI u|9. Kaxko# Bu1 uMeeT cucteMa HOPMAJIBHBIX YPABHEHUH METO1A
SIBJICHUS Ha | HAMMEHBIITUX KBAJPATOB B CIIydae JTUHEHHOU perpeccuu’?
MHKPO- u| 10. [To xako¥t popmyse BeIUUCISIETCS TMHEHHBIN KO3 HULUEHT
MaKpOypOBHE MapHON Koppensuun?
11. Kak BBIUMCTSAETCS U YTO MOKA3BIBAET MHACKC I€TEPMUHALINH?
12. Kak Beruncnsiercs v 4ro nokasplBaeT UHAECKC I€TEPMUHALIMU?
13. Kak npoBepsieTcst 3HaUMMOCTh YpaBHEHUS PETPECCUU U
OTJIENbHBIX KO3 (HUIINEHTOB?
14. Kak crpoutcst noBepuTEIbHBIM HHTEPBAI IPOTHO3A B CIIy4ae
JMHENHOM perpeccun’?
15. Kax BBIYMCHSIOTCS U YTO MOKa3bIBAIOT KOA(DPHUITUEHT
AACTUYHOCTU D U cpeAHU KO3 (HUIUEHT TaCTUHYHOCTH
Keiic-3apanusi, cocrosinue U3 ONMCAHUS CUTYallMM U BOIIPOCOB K
nell
Onpenenuts (HakTopsl, GOPMUPOBABLINE LIEHY KBAPTUP B CTPOSIIUXCS
nomax B Cankr-IlerepOypre B 1996 r. mo gaHHBIM O pPBIHKE
crposimerocs xxuiibsg B Cankr-IlerepOypre (1o cocTosiHuIO Ha JeKadpb
1996 1.)
CrenepupyiiTe ~ (QUKTHBHYIO TIEPEMEHHYIO z , OTPaKAIOLIYIO
MECTOIIOJIO)KEHUE KBAPTUPBl M IO3BOJIAIOLIYIO PAa3AEiIUTh BCHO
COBOKYITHOCTh KBapTHpP Ha JIB€ IPYNIIbI: KBAPTUPBI Ha CEBEpE ropojaa
(ITpumopckwuit  paiion, IllyBamoBo-O3zepku, ['pakmanka) u Ha Iore
ropoaa (FOro-3anan, KpacHocenbckuii paiton).IlocTpolite ypaBHEHHE
perpeccuu, XxapakTepu3yloliee 3aBUCUMOCTD LIEHbI OT BceX (aKTOpOB, B
JUHEHHOM M CTEIIEHHOM (opMe.
CymiecTByeT 1M pa3HHIIa B [IEHaX KBAPTUP, PACIIOJIOKEHHBIX B CEBEPHOU
u 1oxkHOH vacTsax Cankr-IlerepOypra? SBnsiercs nu Hamuuue 6anKkoHa U
JIOJKUH TPEUMYILECTBOM KBapTUPHI Ha pbiHKe? Kak Bbl 00BSCHUTE ATOT
(hakt?
Oll | Anaimsupyer u |IlepeyeHb BONPOCOB /151 MOATOTOBKH K 3a4eTy
K-3. |unrepnperupye [1. Kakue tpeGoBaHMs NpenbsaBisioTcs K (akTopam, BKIOYaeMbIM B
3: T  IOKa3aTelH, ypaBHEHUE perpeccun’?
xapakTepu3yro | 2. Uro Takoe BHIOOPOUHOE HCCIIE0BaHHE
e 3. Uro moHMMaeTcs MoJ1 IMHEHHON MHOXKECTBEHHOI perpeccueit?
skoHOMHUYeckue |4. UeMm oTiaMuaroTCs CTaHJIApTU30BaHHbIE KO03(dUIIMEHTHI perpeccuu
IIPOLIECCHI u 0T KO3 (PULIMEHTOB B €CTECTBEHHOM Bu/e?
SIBIICHUS Ha|5. UYro rmoKa3pIBaeT OTpULATENBHOE 3HAuYeHHEe Kod(pHUIIHEeHTa
MHUKpO- u 3JIaCTUYHOCTH?
MaKpOypOBHE 6. UYem oTimyaroTcs 4acTHBIN M oOuMiA kputepun Ouriepa?
7. Yro IIOHUMAETCS oJ1 KOJUJIMHEAPHOCTBIO u

MYJIbTUKOJUIMHEAPHOCTHIO (PAKTOPOB?
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Koa | Unaukartop

HH] AOCTHIKEH
OuneHo4HBIE CpPeICTBA
uKa ust
TOpa KOMIIETEeH
N

Kak npoBepsieTcst Hanuune KOJJIMHEAPHOCTH U
MYJIbTUKOJJIMHEAPHOCTH?

IIpakTnueckue 3a1aHuA

[To 20 mpennmpuATHSM pETHOHA OMPEICTUTHh 3aBUCHMOCTH BBIPAOOTKH
MPOAYKIIMK Ha OJIHOTO paboTHHKA y (ThIC.pyD.) OT BBOJA B JIEHCTBHE
HOBBIX OCHOBHBIX (OHJOB x, (% OT cToMMOCTH (DOHIOB Ha KOHEI
rojia) ¥ OT YAEJIbHOTO Beca pabo4MX BHICOKON KBalu(UKaLUU B 001Iei
YHCIIEHHOCTH pabounx x, (%0).

o1




b) Ilopsanox mnpoBeneHHs NPOMEXKYTOUHOM aTrTecTallMy, IOKa3aTelu U KPUTEPHUH
ouneHuBanus: Ilpomexxyrounass arrecrauusi IO JUCHUIUIMHE «ODKOHOMETPUKa» BKIIOYAET
TEOPETUYECKHUE BOIIPOCHI, I03BOJIAIOIINE OLIECHUTh YPOBEHb YCBOEHUS 00yUarOIIMMUCS 3HAaHUM, U
NPAKTUYECKUE 3a/aHMsl, BBISBIIIONIME CTENEHb CPOPMHUPOBAHHOCTH YMEHHH W BIAJICHHIA,
poBOAMTCS B popme 3adera.

3ayer TO [JAaHHOW JAWCHUIUIMHE TIPOBOAMTCS B YCTHOH (¢opme 1o Omimeram,
KKl 13 KOTOPBIX BKJIIOYAET OJUH TEOPETUUECKHUM BOIIPOC M OJTHO IIPAKTHUUECKOE 3aJaHHUE.

[lokazarenu u KpUTEpUH OLICHUBAHMS 3aUeTa!

—Ha  OLEHKY «3aYTeHO»—O00ydJaromuiics  JEMOHCTPUPYET  BBICOKMII  ypOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMaTHYECKOe W TIIyOOKOe 3HaHuE
yu4eOHOrOo  Marepuana, CBOOOJHO  BBINOJHSET  MPAKTHUYECKHUE  3aJaHusi, CBOOOJHO
OTIEpUPYET 3HAHUSIMU, YMEHUSIMH, IPUMEHSIET UX B CUTYallUAX OBBILICHHON CII0)KHOCTH;

—Ha OIICHKY «HE 3a4yTEHO»—O0O0yJaloluics JeMOHCTpHpyeT 3HaHusi He Oosiee 20%
TEOPETUYECKOT0 MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, HE MOXKET I[10Ka3aTh
MHTEJJIEKTYaJIbHbI€ HaBBIKU PEILIEHUS IPOCTHIX 3a/1a4.
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