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1 HEJA U 3AJAYH JUCIUIIJINHBI « 9 KOHOMETPUKA»

Heap aucuMMIMHBI: CHOPMHPOBATH HABBIKM SKOHOMETPUYCCKOTO MOJCIUPOBAHUS C
OCBOCHHEM METOJIOB 3KOHOMETPHUICCKOTO aHAIN3a M MPOTHO3UPOBAHUS.

3agauy AMCHMILIMHBI

-paciipeHue W yriyOJeHHEe TEOPETHYSCKUX 3HAHHH O Ka4eCTBCHHBIX OCOOCHHOCTSIX
SKOHOMUYCCKUX CUCTEM N HpOHGCCOB, KOJIMYCCTBCHHBIX B3aMMOCBI3AX U SaKOHOMepHOCTHX nux
pa3BUTHS,

- IIOArOTOBKA CTy,)IeHTOB K HpI/IKJ'Ia)IHBIM HCCJIICOAOBAHUAM B 06J'IaCTI/I 3KOHOMMUKH,

-OBJIAJICHHE METOJIOJIOTHEH U METOJUKOW MOCTPOCHHS W MTPUMECHEHHS SKOHOMETPHYCCKUX
MOJICTICH IS TPOBEJICHUS KOJIMYSCTBEHHOTO aHAM3a PEAbHBIX 3KOHOMHUYECCKHUX SBJICHHM,
HOJ'Iy‘ICHI/ISI CO)ICp)KaTeJ'H)HBIX OIICHOK W BBIBOJIOB O HepCHCKTI/IBaX paSBI/ITI/Iﬂ I/I3y‘~Ia€MI)IX CHUCTEM,

-H3y‘ICHI/IC HaI/I6OJ'Iee THUIINYHBIX 3KOHOM€TpI/I‘I€CKI/IX MO}ICJ’ICﬁ, HOJ'Iy‘IGHI/Ie HpaKTI/ILIeCKI/IX
HABBIKOB pa6OTBI C HUMMU.

2 MECTO JMCHMIIVIMHBI B CTPYKTYPE OOII

JucuuminHa «9KOHOMETPUKa» OTHOCUTCS K MPO(ECCHOHAIbHOMY LHUKIY JIUCHUIUIMH
By3a (b1l. b.11)

Jljis oCBOGHUS JAaHHOW JAUCLUMIUIMHBI CTYIAEHTHI JOJDKHBI UMETh 3HAHUS, NOJyYEHHbIE TIPU
u3ydeHuu npeameroB «MaremaTuka», «CTaTHCTHKa», «OKOHOMHUKA MNpeAnpusatus», «Teopus
BEPOSITHOCTH U MaTEMaTUYECKasi CTATUCTUKAY.

OcBoeHMe NUCHUIUIMHBI « DKOHOMETPUKa» SIBJSETCS HEOOXOAMMON OCHOBOM sl mocie-
JYIOLEro JUIMIOMHOIO TPOEKTUPOBAHMUSL.

Ne Haumenosanue HaumenoBanue pasieioB (TEMbI) JaHHOW AUCIUIUIHHBI, HEOOXOIUMBIX ISt
n/ obecrieyrBaeMbIX
N3Y4YCHU OGeCHe‘II/IBaeMBIX (HOCHeI[yIOH_[I/IX) JUCLIUITIIIUH
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3 TPEBOBAHUA K PE3YJIIBbTATAM OCBOEHMUS JUCHUIIJIMHBI
«IOKOHOMETPHUKA»

[Ipouecc wu3ydyeHHs OUCLUIUIMHBI HampaBieH Ha (QOpMHpOBaHUE  CIEAYIOIIMX
KOMIIETEHIIUH:

-CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI SKOHOMHMYECKUX 3HAHUN B pa3lMYHBIX cepax
nesitenbHOCTH (OK-3);

-CIIOCOOHOCTBHIO Ha OCHOBE OIMCAHUS IKOHOMUYECKHX IPOLIECCOB U SIBICHUH CTPOUTH
CTaHJIaPTHbIE TEOPETUUYECKHE U SKOHOMETPUUECKHE MOJIENIH, aHAIM3UPOBATh U COJIEPIKATEIIBHO
MHTEPIPETUPOBATH NOJTydeHHbIE pe3yiabTaThl (11K-4).

B pe3ynbraTe u3yueHus: AMCUUILIIUHBI CTYJCHT JIOJIKEH:



3HATh:

- TeOpeTUYeCcKre 000CHOBAHUS SKOHOMETPUUYECKUX MOJIEIIEH;

- KaKHe CBSI3M CYILECTBYIOT MEXAY YKOHOMHUYECKUMH SBJICHUSMU U MPOLIECCAMH U B KaKoOu
(opmMe OHM MOTYT OBITh BBIPAKEHBI C IOMOLIBI0 MAaTEMATUYECKUX (PYHKLINNA;

- KaKle JaHHbIE HYXHO cOOpaTh U KaKUM TpeOOBaHUSAM OHHU JOJDKHBI YIOBJIETBOPATH MPU
MIOCTPOCHUH SKOHOMETPUUECKON MOJIENH;

- KaK MCIOJIb30BaTh MMEIOIIHUECS CTaTUCTUYECKHUE JaHHBIE JJISl TOCTPOEHUSI SKOHOMETPH-
YEeCKOM MOJICIIH;

- C IOMOUIbIO KAKUX CPEACTB MOXHO OBICTPO U KaYECTBEHHO BBINOJIHUTH PACUETHI;

- KaK MPOBECTHU aHAJIU3 MOJyYEHHBIX PACUETOB;

- KaKHe BBIBOJIbI MOKHO CJIEJaTh;

yMeThb:

- BBIOMpaTh (OPMBI CBSI3U KOHKPETHBIX IKOHOMUYECKUX SIBJICHUI UM MPOLIECCOB U CTPOUTH
SKOHOMETPUYECKHE MOJIEIIN;

- UCII0JIb30BaTh I'padUyecKuil METO] ONpeAeNeHUsI CBS3M U OLICHKU MapaMeTpOB SKOHO-
METPUUYECKON MOJIENIN U €€ XapaKTEPUCTHK;

- HCI0JIb30BAaTh MAaTeMAaTHUKO-CTaTUCTUYECKUE METOJIbl OLEHKU CBSI3U MEXIY SKOHOMUYE-
CKUMU SIBJICHUSIMU, OLIEHKU NTapaMETPOB MOJEU, TOYEUHBbIX U MHTEPBAJIbHBIX IPOTHO30B;

HCI0JIb30BAaTh BO3MOKHOCTH MEPCOHAIBHBIX KOMIIBIOTEPOB JJISl OLIEHKU CBSI3U MEXKY IKO-
HOMHYECKUMHU SIBJICHUSIMH, OLIEHKH IapaMeTpPOB MOJENIH, TOUEYHBIX U MHTEPBAJIbHBIX IPOTHO-
30B;

- OLIEHUBATh KaYE€CTBO IKOHOMETPUUECKUX MOJIENIEH;

BJIAJIETh:

- HaBbIKAMH MOJIEJIMPOBAHUSI IPUKJIAIHBIX 33]1a4 METOIaMU AUCKPETHON MaTeMaTUKU;

4 OFbEM JINCIHUIIJIMHBI ¥ BUJIbl YYEBHOM PABOTHI

OO6mast TpyA0€MKOCTh JUCIUIUTHHBI COCTABJISICT 6 3aU€THBIX €IMHUII

Bun yuebnoit paboTsl Bcero uvacos / Cemectp
3a4EeTHBIX 3
eIMHUI]
AyIMTOpHBIE 3aHATHUSA (BCEro) 80/2,8 80/2,8
B ToMm uucne:
Jlexuun 30/1,4 30/1,4

Jlaboparopusie padoTs! (JIP)

Cemunapsi (C) 50/1,4 50/1,4

CamocrosiTesbHast padoTa (Bcero) 100/2,2 100/2,2

B ToMm uucie:

Pedepar 20/0,27 20/0,27
[TonroroBka mpe3eHTaruit 20/0,27 20/0,27
PaboTa Hag n3yueHuem KencoB 10/0,27 10/0,27
Pemenne 3amau 40/1,1 40/1,1

[ToaroToBka K MPOBEPOUHBIM paboTe 10/0,27 10/0,27




Bun npomexyrodHoit arrecranuun

OK3aMeH

OO61ast TpyI0€MKOCTb: Yachl

3a4ETHEIC SIMHHIIBI

216

216

Manuua COOTBETCTBUS KOMIIETEHIIMI 1 pa3aejion (TeM) AUCIUITIMHBI

HaumenoBanue pasnena (TemMbl) AUCHUTIIMHBI Komnerenmus Cymma
OK-3 I1K-4 KOMIIETEHIUHI

1. Ilpeamer »SKOHOMETPUKM U €€ OCHOBHOE + 1

CoJIepXKaHue

2. MeTo10J10rusi SKOHOMETPHUKHU + 1

3. OpnodakropHass MOIEIb NApHOW JHUHEHHON + 1

perpeccun. [lokazarenu koppensiuuu

4. TouyeuHble U UHTEPBAJIbHBIE OLIEHKH I1apaMeTpOB + + 2

YpaBHEHHUsI pErpeccuu

5. IIpoBepka kaduecTBa ypaBHEHHUsI pErPECCUU + + 2

6. Henuneiinas perpeccust + + 2

7. MHOXECTBEHHBII  PErPECCHOHHBIN  aHAIMU3. + + 2

MYyJIbTUKOJUINHEAPHOCTh

8. OneHka napaMeTpoB ypaBHEHUSI MHOKECTBEHHOM + 1

JIMHEWHOU PETPECCUN M 3HAYMMOCTH MOJEIN

9. lloka3arenmn CBA3M IpPpU  MHOXKECTBEHHOU + 1

perpeccuu

10. IIpoBepka KadecTBa MOJEIH MHOKECTBEHHOU + + 2

perpeccuu 1 UCIoJIb30BAHUE €€ JJIsl IPOTHO3a

11. [TpoGiiembl creurpuKanuu MOJEeIIen + + 2

MHO>KECTBEHHOU perpeccuun

12. IIpoBepka HaIM4KMK reTepOCKENACTUYHOCTH + + 2

13. ABTOKOppEISLIUS OCTaTKOB + + 2

14. PerpeccuoHHble MOAENU C (UKTUBHBIMU + + 2

[IEpEMEHHBIMU

15. Cucrembl 0JHOBPEMEHHBIX YPaBHEHUN + + 2

16. BBesieHue B aHaIu3 BPEMEHHBIX PSJIOB. + + 2

17. MopenupoBanue TpeHAA W CE30HHOM + + 2

KOMIIOHEHTbl B QJIMTUBHBIX MOJEJSAX BPEMEHHBIX

pSa0B

18. MogaenupoBanue TpeHJAAa U CE30HHOM + + 2

KOMIIOHEHTBl B  MYJIbTUIJIMKATUBHBIX  MOJEISAX

BPEMEHHBIX PSJIOB

19. CrannoHapHble BpEMEHHBIE PsiJIbl + + 2

20. JlnHaMH4YECKHE SKOHOMETPUYECKUE MOJIEIU C + + 2

pacnpeesIeHHbIM JIaroM

21. Monenn amanTUBHEIX OXHUIAHUU U YaCTHUYHOU + + 2

KOPPEKTUPOBKU

dopma KOHTPOJIA: JK3aMeH

5 COAEP)KAHUE IUCHUINIJIUHBI  OKOHOMETPHUKA»




5.1 Conepxxanue pa3ieioB U CHUNTIHHBI

Tema 1. [Ipeamer 3JKOHOMETPUKH U €€ OCHOBHOE CO/Iep:KaHue

Uctopus pa3Butus skoHomeTpuku. Ilpenmer u 3agaum  sxoHOMeTpuKH. CBS3b
SKOHOMETPUKHM C JPYTMMM JUCHUILIMHAMH. POJIb SKOHOMHYECKOW TEOpUH, DKOHOMHUYECKOMN
CTaTUCTUKM M MATEMaTU4YECKOW CTATUCTUKH B DKOHOMETPHUYECKOM MojenupoBaHuu. llemn u
3a/1a4¥ SKOHOMETpUKHU. [IoHATHE SKOHOMETPUYECKOW MOJEIIH.

Tema 2. MeT0oa0/10rusi IKOHOMETPUKH

Oranbl SKOHOMETPUYECKOro uccienoBanus. lIpocTpaHcTBeHHbIE U BPEMEHHbIE JIaHHBIE.
Bunel nepemMeHHBIX: 3K30T€HHbIE, SHJOTEHHbIE, JIaroBble, MPEIOIpeaeeHHbIE, (UKTUBHBIE.
[Tonstne monenu. Bunel mopneneit. Knaccudukanus sxkoHoMeTpuueckux mojenei. [lonstue
CTaTUCTUYECKOM CBsI3U. Bupl cTaTucTHYeCKUX CBsA3€i — (QyHKIMOHAIbHAS U KOPPEISUOHHAS.

Tema 3. OnnodakTopHast MoJe/b MAPHOI JMHeliHO perpeccun. [loka3arenu
KOppeJsiliuu

[lonste cnemudukanuu. Meroasl crneuu@UKaUu: rpapUUecKuid, aHATUTUYECKHM,
sKcnepuMeHTanbHbI. CojepxaHue nmapaMeTpoB MapHOM JMHEWHOU perpeccuu. ['paduuecknii
METOJI OIpeAeNieHUs] OLEHOK MapaMeTpoB oAHO(akTopHON perpeccuu. CyIIHOCTb MeEToJa
HauMeHbIIMX KBajapaToB. OlleHKa NapaMeTpoB YpaBHEHMs NApHOM JMHEMHON perpeccuu
METO0/I0M HaUMEHbIINX KBaJAPaTOB.

OrneHka U coepKaHHUE TMOKa3aTelel JTUHEHHON KOPPEISIMOHHON CBs3M: Kod(duimenrta
Koppensiuuu, koddduirenta koBaprauuu, Ko3ppuiueHTa 1eTepMUHALIUN.

Tema 4. ToueuyHble 1 HHTEPBAJIbHbIE OLIEHKH NIapAMETPOB YPABHEHHS perpeccuu

[lonarue cratucTuueckod runote3pl. HyneBas rumore3a W anbTEpHATHBHAS THIIOTE3A.
OTiMumne OLEHOK MapaMeTpOB PErpeccud OT caMUX mapameTpoB. TOUYHOCTH OlleHKU. OCHOBHBIE
CBOMCTBA OLIEHOK: HECMEILIEHHOCTh, YPPEKTUBHOCTH (ONTUMAIIBHOCTb), COCTOSITETLHOCTb.

XapakTepucTuKa UHTEPBAIbHOMN OLIeHKU. [IoHATHE TOBEPUTEIBHON BEPOSITHOCTA U YPOBHS
3HAYUMOCTH. 3aBUCUMOCTb TOYHOCTU OLIEHKHM OT YHMCIEHHOCTH BBIOOPKH M JOBEPUTEIIHLHOM
BEPOSATHOCTH.

CrangapTHple OMIMOKM OLEHOK IapaMeTpPOB YpaBHEHMs MapHOW JIMHEHHOW perpeccui.
NHTepBanbHbIE OLICHKN TApaMETPOB YPABHEHUS PETPECCHH.

Tema 5. IIpoBepka KauecTBa ypaBHEHUS perpeccuu

[Ipennoceiiku npumenenuss MHK. Onpenenenue ciny4aiiHOro xapakrepa oCTaTKOB.

[ToHATHS TOMOCKENACTUYHOCTH M T'€TEPOCKEIACTUYHOCTU OCTAaTKOB. ABTOKOPPESILUS
octatkoB. OlleHKa 3HaYMMOCTH IapaMETpOB IMApPHOW JIMHEHHOW perpeccuu U Kod3(dduumeHnrta
KOppemsuu ¢ nomouisko t-kpurepust CrpronenTta. OLeHka 3Ha4YMMOCTH YPaBHEHHUS PErPECCUU C
OMOIIbI0 KodddunuenTa nerepMmuHannu. CpenHss omulKa anmpoKCUMAaIIUH.

Tema 6. Hesqimneiinasi perpeccus

['paduaeckuit MmeTos onpeneneHus HaTHIUs HEIMHEWHOU perpeccuu. Buabl HeTMHEHHBIX
perpeccuii: perpeccuy, HEJIUHEHHbIE OTHOCUTEIHHO BKJIIOUEHHBIX B aHAIU3 OOBACHSIOIINX
IIEPEMEHHBIX, HO JIMHEHHBIE [0 OLEHMBAEMBIM IIApaMeTpaM; PErPEeCCUH HEIWHEWHBIE II0
OLICHMBAaeMbIM Iapamerpam. HennHeliHblE perpeccMd BHYTPEHHE JIMHEWHBIE W BHYTPEHHE
HEJINHEHBIE.

OneHka mapaMeTpoB YpaBHEHHs CTENEHHOM M IOKa3aTelbHOM perpeccuu, mapaMeTpoB
runep6oJisl. JlorapudmupoBaHue kak METO] MPUBEICHHE HETUHEHHBIX BHYTPEHHE JIMHEWHBIX
Mozenel K tuHelHoMy Buay. O1ieHKa napaMeTpoB BHYTPEHHE HEIMHEWHBIX MOJIETEH.



[TokazaTenu kKoppensiuuy Npyu HETUHERHON PErPECCUM.

Tema 7. MHOKeCTBEHHbIH perpecCMOHHbIN aHaIu3. MyJIbTHKOJJIMHEAPHOCTH

Jluneilinass MoJenb  MHOXECTBEHHOW  perpeccuu. MarpuyHas ¢gopma  MOJEIH
MHO>KECTBEHHOI nHHeNHOUN perpeccur. OTOOp (DakTOPOB MPH MOCTPOESHUU MHOMKECTBEHHOM
perpeccun. TpeGoBaHus, npeabsBiseMble K (akTopaM, BKIOYaeMbIM B MoOJeNb. CylIIHOCTb
MyJbTUKOJUIMHEapHOCTH.  CoBepllieHHasT W HECOBEpILIEHHAs  MYJIbTHUKOJUIMHEAPHOCTb.
[TocnencTBust MynbTUKOJUIMHEapHOCTU. [Ipu3Haku HaIW4YMs MYJIbTUKOJUIMHEAPHOCTU. MeToibl
ONpeJeNieHUusT U YCTpaHEHHUs MYJIbTHKOJIMHeapHOCTH. OTO0p Hambojee CylecTBEHHBIX
OOBSACHSIOLIUX TEPEMEHHBIX B PEIPECCUOHHOM MO/IETH.

Tema 8. OneHnka napamMeTpoB ypaBHeHUs] MHOKeCTBEHHOM JINHEIHON perpeccuu u
3HAYMMOCTH MOJeJH

[Ipeanocelnky NMpPUMEHEHUS] METO/Ia HaWMEHBUIMX KBAJpPaTOB IIPH OLEHKE I[apaMeTpOB
YPAaBHEHUsT MHOXXECTBEHHOM JIMHEWHOW perpeccuu. [IpudvHBI HEBBINOJHEHMS MPEANOCHIIOK
(rerepockenacTUIHOCTh W aBTOKOppemsiuus). Teopema [aycca-MapkoBa. CBoHCTBa OIEHOK
[apaMeTpoB YpaBHEHHS] MHOXKECTBEHHOU JTMHEHHON perpeccuu. OnieHKa napaMeTpoB ypaBHEHUS
MHOY»ECTBEHHOM JIMHEHHOM perpeccun. MIHTepBabHBIE OIICHKU KOS (DHUITMEHTOB PErpeCcC.

Tema 9. [loka3are/u CBSA3M IPH MHOKECTBEHHOH perpeccuu

Nunexc  (koapuuueHT) MHOXKECTBEHHOH Koppemsuuu. CKOppeKTHPOBAaHHBIA MHAEKC

MHOECTBEHHOMN KOppEIALHH. Koadpunment MHO>KECTBEHHOHN J€TepMHUHALUH.
CxoppeKTupOoBaHHBIN KOY(PPUIIMEHT MHOKECTBEHHOM JAeTepMUHaIK. YacTHbie KOA(DPHUITUEHTHI
koppensinuu. CousmMepumble TIOKa3aTed TECHOTHI CBSI3M — KOA((ULIMEHThl YacTHOM

AJIACTUYHOCTHU M CTaHJAPTHU30BAHHbIE YACTHBIE KOA(PPUIIMEHTHI pErpeccuu.

Tema 10. IIpoBepka KadyecTBa MOJAEIH MHOKECTBEHHOM PerpeccHy M UCIO0JIb30BaAHHE
ee /I IPOrHo3a

AHalU3 KayecTBa HSMIIMPHYECKOTO YpPaBHEHHS MHOXKECTBEHHOU perpeccuu. I[Iposepka
CTATUCTUYECKON 3HAYMMOCTH KOA(P(UIIMEHTOB MHOXKECTBEHHOU perpeccuu. [IpoBepka obmiero
KauecTBa ypPaBHEHMS MHOXXECTBEHHOM perpeccuu. [IpuMeHeHHe ypaBHEHUs MHOKECTBEHHOU
perpeccuu s IPOrHO3a 3HAY€HMM pe3ylIbTaTUBHOIO IIPU3HAKA.

Tema 11. IIpoGiemsbl cienu(puKauu Mojie/ el MHOKeCTBEHHOM perpeccuu

[Ipusnaku xopomeil Moxaenu. Bunel ommbok cnenudukanuu, HUX OOHApYKEHUE u
KoppekTupoBka. OCHOBHbIE TIpoOJieMbl crenudukanuu mojenei perpeccuu. Crneunduxarus
PErpecCMOHHON  MOJIEeNM TMPOCTPAHCTBEHHOW BbIOOpKU. Crneuuduxanus perpecCUOHHBIX
MoJiesiell BpEMEHHBIX ps/10B. BeiOop 0/1HOM U3 IBYX Mojesell perpeccu.

Tema 12. IIpoBepka HAJTUYHMU I'eTEPOCKETACTUIHOCTH

CylIHOCT, M TOCHEACTBHS TIETEPOCKEAACTUYHOCTU OCTAaTKOB. MeToapl 0OHapy»KeHus
reTepoCKEAACTUYHOCTH OCTaTKoB. [IpoBepka Haiauuusg TreTepOCKEAACTUYHOCTH METOJIOM
lNonadenpaa-KsanTa. [Ipumenenne o0oOuieHHOro MeTtojna HauMeHblMX kBajpaTtoB (OMHK)
JUIS OLIEHKU [TapaMEeTPOB YPaBHEHUS PETPECCUU MTPU HATTMUUU I'€TEPOCKETACTUYHOCTH.



Tema 13. ABTOKOppeEJALNS OCTATKOB

[lonsiTie  aBTOKOppENSLIMM  OCTAaTKOB.  ABTOperpeccMoHHas  ¢yHKuus. MeTobl
oOHapyXeHHsI aBTOKOppemsiiuu octatkoB. Kputepuit [lapouna-Yorcona. OneHka mapameTpoB
YpaBHEHUSI PErpeccud C TMOMOUIbI0 O000OIEHHOr0 MeToJa HaUMEHBIIUX KBaJApaToOB IpHU
HaJIMYUU aBTOKOPPEIISLUU OCTaTKOB.

Tema 14. Perpecconnble Mojiesn ¢ GUKTHBHBIMH NlepeMeHHbIMU

[lonsitTne QUKTUBHBIX mepeMeHHbIX. HeoO0XoIuMOCTh HCHOJIb30BaHUS (UKTHBHBIX
nepemeHHbIX. ANCOV A-Mozenpb pu HAJIMYUM Y IEPEMEHHOM JIBYX U 00Jiee IBYX aJbTEpHATUB.
Mopnenu ¢ KOJIMYECTBEHHbIMU M KaueCTBEHHBIMM NepeMEeHHbIMH. Vcrosib30BaHue (DUKTHBHBIX
MIEPEMEHHBIX B CE30HHOM aHaJM3e.

Tema 15. CuctemMbl 0JHOBPEeMEHHBIX YPABHEHMIA
CyIIHOCTh CHCTEMbl JIMHEWHBIX OJHOBPEMEHHbIX YypaBHeHMH. CTpykTypHas ¢opma
Mozenu. Buapl cTpykTypHON (opMBI MOJEIN: MOBEIECHYECKHE YpaBHEHUS U ypaBHEHUS
toxectBa. [lpusenennas popma monenu. KocBeHHBIN MeTO/1 HAMMEHBIINX KBaIPaTOB.

Tema 16. BBegeHue B aHAJIM3 BPEMEHHBIX PSI0B.

OO01ras xapakTepucTUKa BPEMEHHBIX psaoB. [loHATHE cTalMOHAPHBIX M HECTALIMOHAPHBIX
BPEMEHHBIX PSI/IOB.

OCHOBHBIC KOMITOHEHTBHI BpPEMEHHBIX PSJIOB. OTambl aHanmm3a. AJTUTHBHAS U
MYJIbTUIUTMKATUBHAS MOJEITH BPEMEHHOTO psga. MoaenupoBaHHE TpPEHIA, CE30HHBIX U
MAKIAYECKUX KOJICOaHUIA.

Knaccel quHamMuueckux Mojieneil. ABTOKOppealys ypOBHEN psjia TMHAMUKH.

Tema 17. MoaeaupoBaHue TPEeHAa U Ce30HHON KOMIIOHEHTHI B AJIMTUBHBIX MOJIEJIAX
BpPEeMEHHBbIX PsI/I0B

[Topsinox omnpeneneHUs KOMIIOHEHTOB YPOBHSI BPEMEHHOI'O psijia B aJJJUTUBHOW MOJIENH.
CrnaxxuBaHue ypoBHEH psiia AMHAMUKH METOJOM CKOJIb3silIel cpeaHel. Brinenenue tpenna
METO/IOM aHAJIMTUYECKOTO CIVIAXUBaHUA. BpllerleHre KOMIIOHEHT BpPEMEHHOTO psdja.
Hcnonp3oBaHue MOJEIH JUIsl IPOTHO3UPOBAHMUSL.

Tema 18. MoaeaupoBaHue TPEeHAa U Ce30HHON KOMIIOHEHTHI B MYJIbTHIINKATUBHBIX
MO/1eJIsiX BpeMEeHHBIX PS/I0B

[Topsanok ompeneneHnss KOMIIOHEHTOB YPOBHS BPEMEHHOIO pslla B MYJIbTUILNIUKATUBHOMN
Mojenu. CriaakuBaHue ypOBHEW psifa JUHAMUKH METOJIOM CKOJIB3AIIEH cpenHed. Briaenenue
TPEH/Ia METOJOM AHAJIUTUYECKOTO CIVIA)KMBAaHUS. BplfeneHne KOMIOHEHT BPEMEHHOIO psija.
Hcnonb3oBanue Moaenu Juisi IPOrHO3UPOBAHMSL.

Tema 19. CtanmoHapHble BpeMeHHbIe Psibl
[lonsiTHEe  CTallMOHAPHOTO  BPEMEHHOTO  pAga. XapaKTEpUCTHUKU  CTAMOHAPHOTO
BPEMEHHOro psAga. Buabl TECTOB Ha CTalMOHAPHOCTb BpeMeHHoro psana. Ilapamerpuueckue
TECThl CTALIMOHAPHOCTH BPEMEHHOTO psna. Hemapamerpuueckue TeCTbl Ha CTAllMOHAPHOCTH
BPEMEHHOT0 psija.

Tema 20. lnuHamMuYecKre IKOHOMETPHYECKHE MOJIeJIH C paclpeaeIeHHbIM J1arom



[TonaTue nMHAMUYECKON MOJENH C pacrpeaeaeHHbIM jJaroM. OneHka mapaMmeTpoB MOIeTH
C KOHEYHBIM 4HCIIOM J1aroB. OcHOBHBIE ()OPMBI CTPYKTYpHI Jara. Jlaru Anmon. OrieHka Moenen
¢ OecKOHEeYHBIM 4rciIoM J1aroB. Mertox Koiika.

Tema 21. Moaenu aganTHUBHBIX 0KUAAHUI M YACTHYHON KOPPEKTHPOBKHU

OO6nacTh ITPUMEHEHUs] MOJeNed aJanTUBHBIX OxunaHui. KoapduiueHTt ananTUBHBIX
oxunannii. Mogenr @. Keitrana. Mogenn dYacTHUHOW KOpPpPEKTHPOBKH. OrmpeaeneHne
JOJITOCPOYHOTO OXKUJAEMOTO 3HAYEHHUS PE3yIbTaTUBHOTO MTOKA3aTEIs.

5.2 Paznesbl M TeMbI JTUCHUILINHBLI M BUABI 3aHATHH
(TexHoJIornYecKasi KapTa)

No | Temnr Bcero | Aymutopssie 3anstusi | CamocT.
/1 4acoB JICKIIH cemuH. | paborta
3aHATHUS
CEMECTP 7

1 [IpenmMer  SKOHOMETPUKHM U €€ 6 2 2 2
OCHOBHO€ COJIEpKaHHE

2 MeToa010THsI SKOHOMETPUKHU 6 2 2 4

3 OpnodakropHas  MoJeldb  NapHOU 6 2 2 4
nuHerHoM perpeccun. Ilokasarenn
KOPPEISIuU

4 ToueuyHble W HWHTEpBAJbHbBIE OLEHKU 8 2 4 4
napaMeTpOB YpaBHEHHS PETPECCU

5 [Iposepka KayecTBa ypaBHEHUs 6 2 2 4
perpeccuu

6 Henuneitnas perpeccusi 8 2 4 4

7 MHOXeCTBEHHBIN pEerpecCHOHHBIN 8 2 2 6
aHann3. MyIbTHKOJUIMHEAPHOCTh

8 OneHka  mapaMeTpoB  YpaBHCHHS 12 2 4 8
MHOKECTBEHHOM JIMHEMHON perpeccuu
Y 3HAYUMOCTH MOJICIH

9 [Toxa3zaTenu CBSI3U npu 10 2 2 8
MHO>KECTBEHHOUN pErpeccuu

10 | IIpoBepka KayecTBa MoJenu 10 1 2 8
MHOECTBEHHOMN perpeccuu 51
MCI0JIb30BAHUE €€ JJIsl IPOTHO3a

11 | IIpoGiembr crnerudukanuy Mojaeei 10 1 2 8
MHO>KECTBEHHOU perpeccuun

12| IIpoBepka HaJIU4uu 8 1 2 6
reTepPOCKEIACTUIHOCTH

13 | ABTOKOppENSIHSI OCTaTKOB 10 | 4 6

14 | PerpeccuonHbie MOIEIIA c 8 1 2 6
(UKTUBHBIMHU TIEPEMEHHBIMU

15 | Cucrembl 0THOBPEMEHHBIX YpaBHEHUH 8 1 2 6

16 | BBeneHue B aHAJIM3 BPEMEHHBIX PSIJIOB. 8 2 6

17 | MonenupoBaHue TpeHAAa U CE30HHOU 10 1 2 6
KOMIIOHEHTHI B aJIUTUBHBIX MOJIEISIX




BPEMEHHBIX PsIJIOB

18 | MonenupoBaHue TpeHAAa U CE30HHOU 8 1 2 6
KOMIIOHEHTHl B MYJIBTUIUTMKATUBHBIX
MOJIEJISIX BPEMEHHBIX PSJIOB

19 | CranmonapHbie BpEMEHHBIE PSIJIbI 10 2 6

20 | lunamuueckue SKOHOMETPUYECKHE 10 1 2 6
MOJICJIH C PaCTIPEICIICHHBIM JIaroM

21 | Mojenu amanTHBHBIX OXUJAAHUA U 10 1 2 6
YaCTUYHOU KOPPEKTUPOBKH

Hroro: 180 30 50 100

DopMa KOHTPOJIsL: IK3aMeH

5.3 IIpakTH4eckHe 3aHATHSA U CEMUHAPBI
Tema 1. IIpeaMeT 3JKOHOMETPUKH M €€ OCHOBHOE coiepskaHue ( 6 yacoB)

KOHTpOJIbeIe BOIIPOCHI
OHpC)IeJ'H/ITC OCHOBHBIC OTallbl pa3BUTUSA S9KOHOMCTPUKHU.

Ha ocHoBe pa3ButHs Kakux Tpex HayK 00pa3oBajgach SJKOHOMETpUKA?
Hazosute dhakTopsl pazBuTus sxoHoMeTpuku B 70-¢ roapl XX Beka.
Omnpenenure, 4T0 TaKOE€ SKOHOMETPHUKA?

S

SKOHOMMYECKasl CTATUCTHKA U MaTeMaTU4ecKasi CTaTUCTUKA?
7. JlaiiTe onpenesieHne MaTeEMaTUKO-CTaTUCTUYECKOTO HUHCTPYMEHTAPHUSI.
8. Uro Takoe Mozemnn?
9. Bwuzasl Mmojeneil B 3aBUCUMOCTH OT CTOSIIIUX MEPE] UCCIEA0BATENIEM LIEJIEH.
10. [aiite onpeneneHre 3JKOHOMETPUUECKUX MOJIEIEH.
11. Yro siBnsieTcs riaBHOM 3aa4€il SKOHOMETPUKH?
12. Kakpue 3agauM  pasiaM4arOT B 3aBUCUMOCTH  OT  NPUKIAJHBIX
HSKOHOMETPUYECKOI0 UCCIETOBAHUS U 110 YPOBHIM HEpapXUU?
13. Onpenenure npeamMeT IKOHOMETPUKH.
3aganue 1.1
DKOHOMETpPUKA BO3HUKIIA!
a) B Havane XIX Beka;
0) B Hayane XX Beka;
B) B cepenune XIX Beka;
) B cepenrHe XX Beka;
n) B koH1e XIX Beka;
€) B KoHIle XX BeKa.
3aganue 1.2
DKOHOMETPUYECKOE 0011eCTBO 00pa30BAIOCH:
a) B Havane XIX Beka;
0) koHue B Hauane XIX Beka;
B) B 1830,
r)B 1930 r.;
1) B KOHIIE XX BEKa.
e)B 1970 .
3aganue 1.3
XKypnan «3koHOMeTpHKa BIepBble ObLI U3JIaH :

a)B 1933 r.;

Korna BO3HUKIIN SKOHOMETPUYECKOE OOIIECTBO U KYpPHAT « IKOHOMETPUKAY.

KaKYIO POJIb UMCIOT B S3KOHOMCTPUUCCKOM HCCIICAOBAHUHU 3KOHOMHYECKAA TCOPH,

neyen



6)B1930Tr.;
B)B 1941 r;
r) 1970 r.

3aganue 1.4
DKOHOMETpPUKA — 3TO HayKa:
a) M3y4aromias N3MEPEHUs B SKOHOMHUKE;
0) wuccienyromas KadyeCTBEHHOE COJEp)KaHUE W KOJMYECTBEHHOE BBIPAKCHHE
HSKOHOMHUYECKUX SBJICHUI U MPOIIECCOB;
B) paspabaThIBaromiasi MPUEMbl U METOJbI KOJMYECTBEHHOTO BBIPAKCHHS KaYeCTBEHHBIM
3aKOHOMEPHOCTSIM, BBISIBIICHHBIM 3KOHOMUYECKON TeOpHeH.
3aganue 1.5
DKOHOMETpPUKA — 3TO HayKa, U3ydarouiasi:
a) IPOBEPKY THIOTE3 O CBOMCTBAX SKOHOMUUYECKHX MTOKA3aTeNeH;
0) SMIIUPUYECKUI BBIBOJI SKOHOMHUYECKUX 3aKOHOB;
B) IIOCTPOEHUE SKOHOMUYECKUX MOJEIEH;
I') 3aKOHOMEPHOCTH W B3aMMO3aBUCHMOCTH B JKOHOMHKE METOJaMH MaTeMaTHYeCKOU
CTaTUCTHKH.
3aganue 1.6
Omnpexnenurte, OTHOCUTCS JIH K 3a/1a4aM YKOHOMETPHKH:
a) TIOCTPOCHHE MAaTEMaTHYECKHX MOJINIed Ha OCHOBE CTATUCTHYECKHX IaHHBIX JUIS
SMITUPUYECKOTO aHAIH3A.
0) IPOTHO3 SKOHOMUYECKOTO Pa3BUTHUS HA OCHOBE CTATHCTUYECKUX JTAHHBIX.
B) MOJICIbHOE KOJMYECTBEHHOE ONKMCAaHWE OOMMX aOCTPAaKTHBIX HSKOHOMHUYECKHX
3aKOHOB.
I) pa3paboTKa MaTeMaTUKO-CTaTUCTUYECKOTO UHCTPYMEHTapUS.
3aganue 1.7
Omnpexpenute, OTHOCUTCS JI K 3a/1a4aM YKOHOMETPHKH:
a) U3y4eHHE Ka4eCTBEHHOTO COJICPKaHMUs SKOHOMHYECKUX SIBJICHUN;
0) MO/IeTbHOE KOJMYECTBEHHOE OMMMCAaHNE KOHKPETHBIX SKOHOMUYECKUX B3aUMOCBSI3CH H
CUTYaLNIL;
I') IPOTHO3 3KOHOMHUYECKOTO Pa3BUTHUS HA OCHOBE HA OCHOBE aHAIIN3a JIaHHBIX.
3aganue 1.8
DKOHOMETPUUYECKHUI aHAJIU3 CIIY’)KHUT OCHOBOM JISI:
a) MOCTPOSHUS SKOHOMETPUIECKUX MOJICTICH;
0) PKOHOMHUYECKOTO aHaJlu3a U IPOTHO3UPOBAHMS;
B) DMITMPHYECKOTO BHIBOJA KAYECTBEHHOT'O aHAJIN3a SKOHOMHYECKIX 3aKOHOB;
I') IPOBEPKU I'MIIOTE3 O CBOMCTBAX SKOHOMHUYECKUX MOKa3aTeNeH.
3aganue 1.9
[Tpu naeHTUGUKAIIIE MOIEIN TPOU3BOIUTCS ... MOJCIN
a) IpOBEpKa aJIeKBaTHOCTH;
0) olleHKa apaMeTpoB;
B) CTaTUCTUYECKUI aHaIu3;
T') CTATUCTHYECKUI aHAIN3 U OLIEHKA TTapaMeTPOB.

Tema 2. MeToa0/10rusi 5KOHOMETPUKH (6 4acoB)

3aganue 2.1
[TpoBepka ageKBaTHOCTH OIIEHEHHON MOJICTTH OCYIIECTBIISETCS Ha!
a) 4EeTBEPTOM dTare SKOHOMETPHUIECKOTO MOICITUPOBAHUS;
0) TpeTbeM dTane 3KOHOMETPUUYECKOTO MOJIEINPOBAHNUS;
B) IIECTOM 3Tare SKOHOMETPUIECKOTO MOACTHPOBAHNUS;
T') ISITOM 3Tarne SKOHOMETPUIECKOTO MOJICITUPOBAHHUS.



3aganue 2.2
Bbibopka 9K30Tr€HHBIX UM JHJOTCHHBIX IEPEMEHHBIX IS IOCTPOCHHUSI MOJIENH
dbopmupyercs Ha:
a) MEepPBOM 3Tale S3KOHOMETPUYECKOTO MOJIEIMPOBAHNUS;
0) 1ecToM 3Tare YJKOHOMETPUUECKOI0 MOIETUPOBAHUS;
B) BTOPOM 3Tare 3KOHOMETPUYECKOT0 MOJICJINPOBAHHUS;
I') TPETbEM 3TaIe SIKOHOMETPUYECKOTO MOJIEIMPOBAHNUS;
1) Y4ETBEPTOM 3TaIe IKOHOMETPUUECKOTO MOIETHUPOBAHUSI.
3aganue 2.3
OnTuManbHbI MPOrHO3 3HAYEHUS SHIOTCHHOW MEPEMEHHOW MOXeT OBbITh MOCTPOEH
nocie:
a) LIECTOro 3Tarna 3KOHOMETPUYECKOTO MOAECTUPOBAHUS;
0) TpeTbero sTana 3KOHOMETPUYECKOTO MOJIEIIMPOBAHNUS;
B) IISITOTO 3Taria 3KOHOMETPUYECKOTO MOJIEIMPOBAHNUS;
I') YETBEPTOTO 3Tarla FIKOHOMETPUUECKOTO MOJIETUPOBAHUSI.
3aganue 2.4
[Tpu naeHTUGUKAIIE MOIEIIN TTPOU3BOTUTCS:
a) MpOBEpKa aJIEKBAaTHOCTH MO/IEIIH;
0) oleHKa mapaMeTpOB MOJICIIH;
B) CTaTUCTUYECKUI aHAJIU3 MOJEIIH;
') CTaTUCTUYECKUN aHaIU3 U OLIEHKA TapaMeTPOB MOJIEIH.
3aganue 2.5
DOHJOTreHHBIMU CYUTAIOTCS IIEpEMEHHbIE, 3HAYEHHSI KOTOPBIX ONPEIEIIAIOTC:
a) BHYTPU MOJIETIN;
0) KOHCTaHTaMu;
B) MPEANOCHIIKAMHA MO/IEIH;
') BHE MOJIETIH.
3aganue 2.6
DK30T€HHBIMH CUUTAIOTCS IIEPEMEHHBIE, 3HAUEHHSI KOTOPBIX ONPEEIISIOTCS:
a) BHYTPU MOJIETIH;
0) KOHCTaHTaMu;
B) MPEANOCHIIKAMHA MO/IEIH;
I') BHE MOJIETIH.
3aganue 2.7
JlatupoBaHue nepeMEeHHbIX MOJIENIN MTPEeIHA3ZHAYEHO JJIS:
a) OTPaKCHUS BIMSHUS SK30T€HHBIX TIEPEMECHHBIX;
0) oTpa)XeHUs BIUSHUS HEYYTCHHBIX (PAKTOPOB;
B) OTpa)XEHUsI BIIUSAHUSA (DaKTOpa BpEMEHU;
T') OTpaKEHUS BIUSHHS SHIOTCHHBIX ITEPEMEHHBIX.

3aganue 2.8
JlaTupoBaHue MepeMEHHBIX MOJICIIA OCYIIECTBIISICTCS Ha dTaIle TIOCTPOCHUS MOJICITH:
a) IepBOM;
0) yeTBepTOM;
B) BTOPOM;
') TPETHEM.
3aganue 2.9

KonnuecTBo nmpenonpeneneHHbIX MEPEMEHHBIX MOXKET OBITh:
a) paBHO KOJIMYECTBY CIy4allHbIX BO3MYILEHU;

0) 00s13aTEJIbHO COBIIAJAET C YUCIIOM YPaBHEHUI;

B) MOJKET OBITh JIIOOBIM;

') paBHO KOJIMYECTBY dHJOTE€HHBIX IEPEMEHHBIX.



3aganue 2.10.
[IpocTpaHCcTBEHHbIE JaHHBIE — 3TO JIAHHBIE, IOJy4YEHHBIE OT:
a) OHOr0 00BEKTa, OTHOCSIINECS K OJTHOMY MOMEHTY BPEMEHH;
0) oaHOTrO 00BEKTA, OTHOCAILIUECS K Pa3HBIM MOMEHTAaM BPEMEHH;
B) pPa3HBIX OJHOTHUIIHBIX OOBEKTOB, OTHOCALIUXCA K OJHOMY U TOMY K€ MOMEHTY
BpEMEHU;
I') pa3HbIX OJTHOTUITHBIX 0OBEKTOB, OTHOCSIIIUXCS K PA3HBIM MOMEHTaM BPEMEHH.
3aganue 2.11
JJ1 KaueCTBEHHBIX PU3HAKOB HCIIOIb3YIOTCS:
a) QUKTUBHBIC IEPEMEHHBIE;
0) HHCTPYMEHTAJIbHBIE IEPEMEHHBIE;
B) 3aMeIIaloNrue NePeMEHHBIE;
I') JJarOBbI€ IIE€PEMEHHBIE.
3aganue 2.12
Omnpenenurte BEpHbIE YTBEPKACHUS:
a) CTaTHCTUYECKON Ha3bIBaeTcs 3aBUCUMOCTb, NPU KOTOPOM H3MEHEHHME OJHOW U3
BEJIMYMH BJIEYET 3a COO0M U3MEHEHHE paclpeesIeHUs JPYroil IepeMeHHOT;
0) GYHKIMOHATBHOW SIBIIAETCS 3aBUCUMOCTh, TPU KOTOPOW M3MEHEHHE OIHOU
MIEPEMEHHON HECTPOTO0 COOTBETCTBYET U3MEHEHHIO APYroil IepeMEeHHOH;
B) JIMHEHHOE YpaBHEHHE pErpeccur SIBISIeTCS JIMHEWHON (yHKIUEH OTHOCHUTEIbHO
BXOJILIUX B HETO [IEPEMEHHBIX;
1) KOPPEISLUUOHHON SBJSETCS Takas 3aBUCUMOCTb, IIPU KOTOPOM HM3MEHEHHUIO OJHOU
IIEPEMEHHOM CTPOr0 COOTBETCTBYET U3MEHEHUE IPYrOM IEPEMEHHOM.
3aganue 2.13
CraTuCTHYECKON 3aBUCHUMOCTBIO Ha3bIBAETCS:
a) CBSI3b IEPEMEHHBIX, HA KOTOPYIO HAKJIaIbIBAa€TCs BO3ACUCTBHE CIIy4alHbIX (DAaKTOPOB;
0) TouHast (hopMysia, CBA3bIBAIOLIAS IEPEMEHHBIE;
B) J1100as CBSI3b IEPEMEHHBIX;
I') CBSI3b IIEPEMEHHBIX 0€3 yueTa BO3JICHCTBUS CIIy4ailHbIX (DaKTOPOB.
3aganue 2.14
VYkaxuTe, MEXKIy KaKUMU IOKa3aTeasiMU, C Balled TOYKU 3pPEHHS,, MOXHO O0XHAaTh
HaJIM4ue 3aBUCUMOCTH:
a) BBII u 00beM 4uCTOro 3KCIOpTa;
0) 00beM MHBECTUIINM U TIPOIICHTHAS CTaBKa,
B) pacxo/ibl Ha 000POHY M PacXosl Ha 0Opa30BaAHUS;
I') OLICHKH B ILIKOJIE ¥ OLIEHKU B YHUBEPCUTETE.
1) 00beM UMIIOpPTA U JI0XOJ Ha AYIlY HacEJIEHUs B CTpaHe.
Tema 3. OngnodakTopHast MoJe/b MAPHOIi JiMHeliHO perpeccun. [loka3aresnu
Koppeasinuu (6 yacoB)
3ananme 3.1
Metoamu cieniupuKanuy 3KOHOMETPUYECKON MOJIEITH SBJISIOTCS:
a) 6amaHCOBBIN;
0) rpaduyeckuii;
B) aHAJIUTUYECKUI;
') MEXaHUYECKUH.
3ananmue 3.2
Omnpenenute BEpHbIE YTBEPKACHUS:
a) B PErpecCUOHHOM MoOJENN OOBACHAMIIAs IEepeMEHHas Ha3bIBAaeTCsl HSHAOICHHOMN
IIEPEMEHHOM;
0) ommbOKka B PErpecCMOHHON MOJENM YYUTHIBAET BIIMSHUE JPYrHX (DakTOpOB, HE
BOIIEIINX B MOJIENb, ClIydailHble OIINOKH U OCOOEHHOCTH U3MEPEHUS;
B) (DMKTHUBHbIE IEPEMEHHBIE OTPAKAIOT KOJMYECTBEHHbIE IPU3HAKHY;



I) pe3ylbTaTUBHBIA MPU3HAK B PETPECCHOHHON MoOJenu SBIsIeTcs OOBsICHAEMON
IIEPEMEHHOM.

3ananme 3.3
Omnpenenurte BEpHbIE YTBEPKACHUS:
a) ypaBHEHHE PErpecCcur XapakTepu3yeT 3aBUCHMOCTb MEXIY MEepEeMEHHBIMU, KOTOpas
MIPOSIBJIAETCS KaK 3aKOHOMEPHOCTb JIMIIb B CPETHEM B LIEJIOM 10 COBOKYITHOCTU HAOJIOCHMUIA;
0) ommuOKa ypaBHEHHUS PETrPecCUM SIBISIETCA CIydalHOW BEIMYMHOM, XapaKTepu3yrouei
OTKJIOHEHHUS! (PaKTUUECKOIO 3HAYEHHUS pe3yJbTaTUBHOTO IMPHU3HAK OT TEOPETHYECKOIo
3HAYEHUS, HAMJIEHHOTO 110 YPaBHEHMUIO;

B) KO3()(UIMEHT PErpeccuu y Ha X U KOI(P(MUIMEHT KOPPEISLHUH T yx UMEIOT Pa3HbIE
3HaKH (+, -).
3ananmue 3.4
Mepoii TeCHOTBI CBSI3U AJIS JINHEWHOU (POPMBI CBSA3U ABJISAETCA:
a) UHJIEKC KOPPEsINH;
0) K03 GUITUEHT KOPPEIISIINHT;
B) KOX(PGUIMEHT I€TEPMHUHALINY;
) KO3 (QULHUEHT perpeccuu.
3ananme 3.5
B kakux mpenenax u3aMeHseTCs MapHbIA KOYPPUITUEHT KOPPEISALIHH?
a)0<cy <1;
0)-1<cy <1;
B) - 0 < Cyy < 005
r)0<cy < .

3aganue 3.6
[Tapublit KOAPPUIMEHT KOPPETALUN MEXKIY X U Y paBeH 1. OTo o3HaydaerT:
a) HaJTM4YMe HEeJIMHEWHON (PyHKIMOHAIBHON 3aBUCUMOCTH;
0) OTCYTCTBHE CBS3H;
B) HaIM4YUe (PYHKLUHOHAIBHOM CBSI3H;
I') OTPULIATENbHYIO JIMHEWHYIO CBS3b.
3aganue 3.7
[TapHblit KOAPPUIMEHT KOPPENALUU MEXKIY X U Y paBeH -0,85. D10 03Havaer:
a) HaMM4nue (PyHKIIMOHAIBHON CBSI3H;
0) HaMuMe HeMHEeNHOW (PYHKIIMOHAIBHOM 3aBUCUMOCTH;
B) OTPULIATENIbHYIO IUHEHHYIO CBSI3b;
I') OTCYTCTBHUE CBSI3H.
3aganue 3.8
KoadduuuenT nerepmMuHaniy MeXay X U 'y XapaKTepU3YeT:
a) JIOJII0 TUCTIEPCUH Y, OOYCIIOBJIICHHYIO BIIUSTHUEM HE BXOJAIIUX B MOJIETH (DAKTOPOB;
0) 10JTI0 AUCTIEPCHUH Y, OOYCIIOBIICHHYIO BIUSHHUEM X;
B) JIOJIIO AUCTIEPCHH X, 00YCIIOBIEHHYIO BIUSHUEM HE BXOJSIIUX B MOJIENb IEPEMEHHBIX;
I') HaIllpaBJICHUE 3aBUCUMOCTH MEXKIY X U Y.
3aganue 3.9
OnactuyHoCTh PyHKIMHU y=f (X) UCUUCHSIETCS KaK ... U3MEHEHHIO X:
a) OTHOCUTEIBHOE U3MEHEHHUE Y K OTHOCUTEILHOMY
0) OTHOCUTEJILHOE U3MEHEHUE Y K
B) Y K OTHOCUTEIbHOMY
I') U3MEHEHHUIO Y K
3aganue 3.10
Bce Touku HaOmoaeHUs eKaT Ha PErPEeCCUOHHON MPSIMOM, €CIIH:
a)R*=1;



6) R* < I;
B) R* =0;
r) R*> 0.

3amanue 3.11
[IpoBeppTe NMHEHMHOCTH CBSI3M MEXKJYy PACCTOSIHHEM M BPEMEHEM HAXOXACHHS B IyTH
aBTOMOOWIIEH IByMS METOJAAMH.

Ne 1 2 3 4 5 6 7 8 9 10

aBTOMOOWMIIA

Paccrosame, | 3,5 2.4 4.9 4.2 3,0 1,3 1,0 3,0 1,5 4,1
KM

Bpems B| 16 13 19 18 12 11 8 14 9 16
ITyTH, MUH.

3ananme 3.12

Ha ocnoBanuu 10 HaGmioneHUN BBIACHEHO, 4YTO BBIOOpOYHAs JOJS JUCHEPCUU
CllydallHOM BENWYMHBI y, BBI3BaHHOM Bapuauuei X, coctaBuUT 81. Uemy paBeH BbIOOPOYHBIN
KO3 (ULIUEHT KOPPEIIALIUU:

a) 0,81;

0) 0,19;

B) 0,9;

r) 0,9 umu —0,9.

3ananme 3.13

B cnenyromeit BhIOOpKE NpEACTaBJIEHbl JaHHbIE 10 ILIEHE p HEKOTOoporo Onara u

KOJIMYECTBY ¢ JAHHOTO OJ1ara, IpruoOpeTaeMoMy TIOMOX03HCTBOM €KEMECSIYHO B TEUEHUE ToJia.

Mecsn 1 2 3 4 5 6 7 8 9 10 11 12

p 10 20 15 25 30 35 40 35 25 40 45 40

q 110 | 75 100 80 60 55 40 80 60 30 40 30

1) mocTpoiiTe noje KOppessiiiy U M0 ero BUAY onpeaenute GopMy 3aBUCUMOCTH MEXY
pug;

2) olLieHUTE apaMeTphbl MapHOW JIMHEHHON perpeccuu KOJIMYecTBa MOoKymnaeMoro onara u
LIE€HBI;

3) ompenenuTe OIEHKY JIMHEHMHOTO KOA(PPUIIUEHTA KOPPEIISIIHH.

3ananmue 3.14

Omnpenenute BEpHbIE YTBEPKACHUS:

a) B PErpecCHOHHONW MoJeIu KOA(D(HUIIMEHT PEerpeccuu CTOUT TPH OOBICHSIOMICH
IIEPEMEHHOM;

0) mapHas JTMHEWHas: perpecCUOHHAs MOJIETb UMEET ClIa0yI0 MPAKTUYECKYI0 3HAYUMOCTb,
TaK Kak J1100asi JKOHOMHYECKasl IEPEMEHHAsl 3aBUCUT HE OT OJIHOTO, @ OT MHOTHX ()aKTOpPOB;

B) cyrb Merona MHK cocrouT B MHHMMM3AlMM CYMMBI KBaJpaTOB OTKJIOHEHUM
(akTUYeCKUX 3HAUCHUI pe3yJbTaTUBHOTO IPU3HAKa OT 3HAUEHUH, UICUHUCIICHHBIX 110 YPaBHEHUIO
perpeccuu;

r) MHK yno6en Tem, 4to HaxoxJIeHHE OLEHOK KO3(pPUIMEHTOB perpeccuu CBOAUTCS K
PELICHUIO CUCTEMBbI IMHEHHBIX aNreOpanyecKux ypaBHEHHI.

3ananme 3.15
Kakoit kos¢p¢unueHT yka3blBaeT B CpEAHEM IMPOLIEHT HU3MEHEHUs pe3yJbTaTUBHOIO
MoKasaress y Ipy yBeJIMYEeHUH aprymMeHTa X Ha 1%:
a) B—K03(pUIIHUECHT;
0) K03 GUIIUEHT PTACTUIHOCTH,
B) KOX(PGUIIUEHT IeTEPMHUHALINN;
) KO3 (QULHUEHT perpeccuu.




3aganue 3.16
VYpaBHeHnue perpeccuu umeet Bua 3 = 6,3 — 1,5 x. Ha ckoipko eMHHI] CBOETO U3MEPEHUS B
CpeHEM U3MEHUTCS y TIPY YBEIHMUEHHUH X Ha OJTHY €IWHUILY CBOETO H3MEPEHUS;
a) yBenuuutces Ha 1,5;
0) HE U3MEHUTCS,
B) yMeHbLIUTCSA Ha 1,5;
I) yBequuyuTcs Ha 6,3.
3aganue 3.17
Kak unrepnperupyrorcs napamerpsl ypaBHeHus perpeccuu y = -30 +0.18 x ;
/1€ ¥ ; — PacXo/ibl Ha OIUIATY KUJIbS;
X ; —IOXOJ JIOMAITHUX XO3SIHUCTB;
{ — IOPSAIKOBBIN HOMED roJ1a.
3aganue 3.18
[lo nabmonenusm 3a 150 ¢pupmamu B oTpaciiv CTpEMSTCS MOCTPOUTH PErPECCHOHHYIO
Mozens y =a + bx + e u ouenuts napamerpsl no MHK. 3nech X — npubblib Gupm, y — 3aTparsbl
Ha 0OHOBJIEHHE OCHOBHOrO Kanutaia. Eciau npubsiib Beex GpupM OyneT oJuHAKOBOM, BO3MOYXKHO
JIM TIOCTPOEHUE YPaBHEHUS PErPECCUM :
a) 11a;
0) HerT;
B) BO3MOXKHO TP OTIPECTICHHBIX YCIOBUSX.
3aganue 3.19
NwmeroTcs manHble 0 pacxodax Ha moTpedsieHne (y) M pacrmoJiaraéMbIX J10X0nax (X) B
YCIIOBHOI HAallMOHAJIBHOM 3KOHOMUKE B TeueHue 12 et —c 1993 r. mo 2004 r., y. 1.e.:

t 1 2 3 4 5 6 7 8 9 10 11 12

Vi 102 | 119 [ 132 | 155 [170 |182 | 197 209 |[218 |[238 |[249 |26l

X ¢ 130 | 149 | 157 | 179 | 197 |209 |218 |227 |235 |256 |270 |295

N306pa3ute rpaduuecku 3aBUCUMOCTD ) OT X U OTIPE/ICIUTE:

a) €CTh JIM JIMHEHHAs 3aBUCUMOCTD ) OT X;

0) ecnu eCTh 3aBUCUMOCTh, OTIPEJICIIUTE €€ HAMPABIICHUE;

B) MpEACTaBbTEC B OOIIEM BHUAEC SKOHOMETPUYECKYIO MOJENIb JTaHHOW 3aBUCUMOCTH H
SKOHOMHYECKH UHTEPIIPETUPYITE €€ TapaMeTPBI.

3ananmne 3.20
[To 10 HaGmrOACHUSAM MOTYYCHBI CIASAYIOIINE TaHHbIE:
Y xi=1700; Y y; =110; Y x;y;=204400; ¥ x; > =316 000; ¥ y; > = 135 000.

[Ipeanounaras, uro npeanocsuikn MHK BeinonHeHsl, onenure:
a) mapameTpbl a U b IMHEHHOr0 YpaBHEHHUsI IAPHON PErpecCHy;
0) k03(hULKEHT AeTepMUHALINH.
3ananme 3.21
Benuuuna var (y) — 3To nucnepcus:
a) HaOJIr0/1aeMbIX 3HAYEHUI HE3aBUCHUMOM epeMEeHHOM;
0) pacyeTHBIX 3HAUYCHUN 3aBUCUMOM MTEPEMEHHO;
B) Ha0JII0Ja€MbIX 3HAUEHUI 3aBUCUMON NIEPEMEHHOI.
3ananme 3.22
Kosddurment nerepmunamun R xapakTepusyeT /OO BapHAIMK IIEPEMEHHOM... C
MTOMOIIBIO YPABHEHUSI PETPECCUU:
a) 3aBUCUMOM, HEOOBSICHEHHYIO;
0) 3aBUCUMOM, OOBSICHEHHYIO;
B) HE3aBUCHUMOI1, HEOOBSCHEHHYIO;
I') HE3aBUCUMOM, OOBSICHEHHYIO.




Tema 4. ToueuHble 1 HHTEPBAJIbHbIE OLIEHKH NIapaMeTPOB ypaBHeHHs perpeccun (8
4acoB)
3aganue 4.1
XapaKkTepuCTUKU BHIOOPOUHOM COBOKYITHOCTH NMPUHATO HA3bIBATh:
a) korhdureHTamu;
0) olleHKamu;
B) MIOKAa3aTeISIMH;
I') IapamMeTpamu.
3aganue 4.2
Ecnu HaGmonaemoe 3HaueHre KpuTepus 00JIbIlle KpUTHYECKOTO 3HAUYEHUs, TO TUIIOTE3a:
a) H, oreepraercs;
0) Hy oTBepraercs;
B) H; npunumaercs;
r) Hp npunumaercs.
3ananmue 4.3
CoryiacHO MeTO/ly HaMMEHBILINX KBAJIPAaTOB B KaYECTBE OLIEHOK MapaMeTPOB By U Bj CIEAYET
UCIOJIb30BaTh TaKU€ 3HAueHuss by W b, KOTOpble MHUHHUMHU3ZHMPYIOT CYMMY KBaJpaToB
OTKJIOHCHMI:
a) (paKTHYeCKUX 3HAUCHUN 3aBUCUMOM MIEPEMEHHOM OT €€ CPeIHEro 3HAUCHUs;
0) (hakTHUeCKUX 3HAUCHUN 00BACHAEMOI IEPEMEHHON OT €€ CPETHETO 3HAUCHUS,
B) pacueTHBIX 3HAUEHUN 3aBUCUMOM NIEPEMEHHON OT €€ CPeIHEro 3HaYCHMUS;
) pakTHUYEeCKUX 3HAYEHUH 3aBUCUMON IEPEMEHHOM OT €€ pacueTHBIX 3HaYCHUI.
3aganue 4.4
CBolicTBaMU OLICHOK YpaBHEHUS PETPECCUU SBIISIOTCA:
a) cIy4yaiiHbI XapakTep OLEHOK apaMeTPOB YPaBHEHUS PETPECCUH;
0) COCTOSATEIBLHOCTH OIICHOK;
B) aBTOKOPPEJISIHS OICHOK;
I') HECMEIICHHOCTh OIICHOK;
1) ONITUMAJIBHOCTh OIICHOK.
3ananmue 4.5
Hecmemennas onenka 0* HazpiBaeTcs 3QpHEeKTUBHOM, €CIIH
a) 1aeT TOYHOE 3HAa4YeHHE JIsl OOJIbLION BEIOOPKU;
0) uMeeT MUHUMAJIbHYIO JHUCHEPCHUI0O [0 CPaBHEHHUIO C JAPYTUMHU BBIOOPOYHBIMU
OLICHKaMU;
B) €€ MaTeMaTUYECKOE 0’KHM/IaHNE PABHO OLIEHHBAEMOMY IapaMerpy 6;
I') JaeT TOYHOE 3HAYEHHE I MaJIO BHIOOPKHU.
3ananue 4.6
YpoBHEM 3HAUMMOCTH HA3bIBAETCSI BEPOSTHOCTH TOTO, YTO OYAET... TUIOTE3a
a) MpHUHSATA IPaBUIbHAS KOHKYpUPYIOILas;
0) oTBepruyTa IpaBUibHAs HYyJIeBas;
B) OTBEprHyTa MpaBUIIbHAs KOHKYPUPYIOLIAs;
I') IPUHSATA IPaBUJIbHAS HYJIEBasl.
3ananmue 4.7
Ilo mannbiM 3amanust 3.13 onpenenuTh MHTEPBaJIbHBIE OLICHKH MAapaMeTpPOB ypaBHEHUS
perpeccun v K0O3PPUITUEHTA KOPPEIISIIIH.

3ananne 4.8
[To mannbiM 3amanust 3.19 onpenenuTh MHTEpBaJIbHBIE OLICHKH MAapaMeTPOB ypaBHEHUS
perpeccun v KO3PPUITUEHTA KOPPEIISIIIH.

3ananmue 4.9
[To 15 HaGnroAeHUSM MOTYYCHBI CIASAYIOIINE TaHHbIE:



Yxi=713;Yyi =565, 3(yi—§)2=777,191564; Y(x i —x ) =563,627.
OreHka ypaBHEHHsI perpeccuu umeeT BUu: § = - 29,7596 + 1, 416090 x

JOJI:

1) OTpeenuTe CTAaHAAPTHYIO OIHMOKY Ko3(duimeHta perpeccuu, cBOOOIHOTO
qjieHa U K03 PUIIEHTa KOPPEIALUY;

2) ompenenuTe npu ypoBHE 3HaYMMOCTH 0=0,05 UHTEpBaJIbHBIE OLIEHKU

ko3 duimenta perpeccun

3aganue 4.10
[To manubIM 15-1eTHUX HAOMIOJAEHUN MOCTPOCHA perpeccuoHHas mozenb BBII, mupg.

BBII (=-787.4723 +8.0863 M  + e ¢,

I'met—romer (1,2 ...15);

M;;— neHexxHas Macca

Kosddurment nerepmumarmmn R > = 0.9912, crammaprras ommOka Kod(duimenTa

perpeccun m = 0.2197, t-cratuctuka cBo6oHOTO WieHna = 10,0.

Onpenenuth CTaHAAPTHYIO OIIMOKY CBOOOAHOTO YJICHA.

3aganue 4.11
Ha ocHoBe aHanm3a 3aBucumMocTd oO0beMa NOTpeOJIeHUs JTOMOXO3SHCTB (y) OT

pacmoaraemoro goxoaa (x) 3a 12 mecsmeB Obuta TMOJy4eHa MOJIENbh IMAPHOW JIMHEWHOU
perpeccun 'y = 3,699 + 0,9339 x u snuHeilHbI kodpPuuueHT koppesauuu ry = 0.9914. Jlna
pacuera ObUTH MCTIOJIB30BAHBI CIICTYIONINE TAHHBIC:
Y xi=1503;Y y; =1448; Y x = 190617; Y. xy ; = 183577; Y y;>=176834; % (x ;— x) * =
2366,25, Y (yi—¥) > =353

OnpenenuTsb:

1) CTaHJapTHbIE OMIMOKU CBOOOJHOrO 4ieHa, Kod3(duineHta perpeccuu u
ko3¢ duLmeHTa KOppesLuu;

2) MHTEpBAJIbHbIE OLEHKH CBOOOJHOIO 4ieHa, KO3(PPHUIMEHTa PEerpeccuu u

K03 purmenTa Koppesium.

Tema S. IIpoBepka kauecTBa ypaBHeHUs1 perpeccuu (6 yacoB)

3aganue 5.1
K npeanoceuikam MHK oTHOCSTCS crenyronuye yCaoBHUS:
a) paBEHCTBO CpeJHEN BETMUMHBI OCTATKOB HYIIIO;
0) HeciTy4alHbII XapaKTep OCTATKOB;
B) '€TE€POCKEIaCTUUHOCTh OCTATKOB;
1) OTCYTCTBUE aBTOKOPPEJSLUU OCTATKOB.

3ananme 5.2
[IpenmnonoxkeHne 0 HOPMAJIBHOCTH pacHpeIesICHUs CIIY4aliHOTO WieHa HEOOXO0AUMO JUIS:
a) pacdera apaMeTpOB PErPecCHH;
0) MpOBEpPKU 3HAYUMOCTU KOAIPPUILIUEHTA IeTePMUHALINH;
B) IIPOBEPKU 3HAYMMOCTHU [IapaMeTPOB PErPECCUU U JJIsi UX UHTEPBAILHOTO OLIEHUBAHNUS;
r) pacuera K0O3pQUIIEeHTa JeTepMUHALIUH.

3ananme 5.3
Omnpenenute BEpHbIE YTBEPKACHUS:
a) npeanoceiku MHK sBastoTcss 00si3aTenbHbIM yCIOBHEM MOCTPOCHHUS JTUHEHHOMN

PErpecCHOHHON MOIENH;

0) Teopernueckum ocHoBanueM npumenenus MHK siBnsiercst Teopema 'aycca-MapkoBa;



B) OLIEHKHM K03((UIIMEHTOB perpeccun OyAyT UMETh HOPMaJIbHOE paclpeesieHue, eciiu

CJ'Iy‘laf/'IHBIC OTKJIOHCHUA pacClpeaciaCHbl HOPMaJIbHO,

r) B J1000W JHHEWHON perpeccuoHHOM Mojenu, noctpoenHoit mo MHK, crnpasennusa

dbopmyna Xe; = 0.

3ananue 5.4

CraTUCTHYECKUM KpPUTEpUEM HAa3bIBAIOT CIy4YaillHYIO BEJIMYMHY, KOTOpas CIIYXKUT JUIs

MIPOBEPKH THITOTE3HI:
a) 3aBUCUMOCTH CITyYaifHBIX BEJTMYMH, BBIYHCICHHBIX 110 TaHHBIM BBIOOPKH;
0) 0 HE3aBUCUMOCTH CIIy4allHbIX BEJIUYNH;
B) KOHKYpUPYIOLIEH;
I') HyJIE€BOM.
3aganue 5.5
Kputnueckre TOUKH ONpenesstoTcs T0:
a) OIpeJIeIeHHbIM opMysaMm;
0) TabauamM U3BECTHOTO PACIpPEIEICHUs BHIOPAHHOTO KPUTEPUS;
B) BBIOODKE;
r) rpadukam pacrpeneieHus..
3aganue 5.6
[TocTosTHCTBO MUCTIEPCHH CITYYaifHOTO WieHA JUIsi BCeX HAOIIOICHUI HAa3bIBACTCS:
a) KOppesiue;
0) rOMOCKEJaCTUYHOCTbIO;
B) KOBapHaluei;
I') FeTEPOCKEAACTUYHOCTBIO.
3aganue 5.7

3aBUCUMOCTD JUCIIEPCUU CIIy4altHOTO 4jieHa OT HOMepa HaOJII0IeHUN Ha3bIBAeTCs:

a) KOBapHuaIluei;
0) reTepoCcKe1aCTUYHOCTHIO;
B) KOppeJIsILHei;
I') FOMOCKEaCTUYHOCTBIO.
3aganue 5.8
Crartuctuueckasi 3Ha4MMOCTh KOd(D(PHITEHTA pErPecCH TPOBEPSETCS] HA OCHOBE:
a) F-cratucruku;
0) pacnipeneneHus Xu-KBapara;
B) t-CTaTUCTUKY;
I') IOKa3aTeIbHOTO PaCIIpe/ICICHNUS.

3amanue 5.9
Cpennsist ommbKa anmpoKCUMAIIUK ITOKAa3bIBALT:
a) cpenHee OTKIOHEHHE (aKTUUECKUX 3HAUCHUM OT UX CPeIHEH BETNYNHBI,

0) oTKIOHEHUE (AaKTUUECKHX 3HAYEHHUM pe3ylbTaTHUBHOIO IPU3HAKA OT TEOPETHUYECKOTO

3HAYEHUs, HAMJIEHHOTO 10 YPaBHEHUIO PETPECCUN;

B) CpPEIHMI MPOLEHT KBaJpaTa OTKIOHEHHH (aKTUUECKHX 3HAYCHHH pPe3yIbTaTUBHOTO

IIPU3HAKA OT TEOPETUYECKUX 3HAYCHHH, HAMICHHBIX [10 YPABHEHUIO PETPECCHY;

I') CpelHUN NPOLEHT OTKIOHEHWI (PAKTHUYECKUX 3HAYEHUH pe3yIbTaTUBHOTO IMpHU3HAKa

OT TEOPETUYECKUX 3HAYEHUI1, HAJEHHBIX 110 YPAaBHEHUIO PETPECCHH.

3amanue 5.10

HNmeroTcs JaHHBIC O 3aBUCHUMOCTU YCYIIKH q)OpMOBOFO XJeOBI OT MMPOAOKUTCIIBHOCTU

XpaHEHUSI:
[1po10JIKUTENIBHOCTh XPAHEHHUS, Yac 1 3 6 8 10
VYcymika B % K Becy ropsiaero xjaeba 1,6 2.4 2,8 32 3.3




[Ipenmnomnaras, 4To ypaBHEHUE perpeccuu UMeeT BuA y = a + bx Tpebyercs:

a) HaWTH OLIEHKH [TapaMeTpOB a U b U OCTATOUHOM TUCIIEPCUN;

6) mpoBeputh npu 0 = 0,05 3HAYUMOCTH YpaBHEHHSI PETPECCUHU, CBOOOHOTO WICHA U
ko3¢ duLeHTa perpeccuu;

B) OLICHUTbh KaY€CTBO MOJEIH C MIOMOIIBIO CPeIHEN OIMOKY allpOKCUMAaLUH.

3aganue 5.11
[TpoBepbTe 3HAUNMOCTD KO3(D(HUITUEHTOB KOPPEISAIHUH MTPU CICAYIOMNX TaHHBIX:
a) Ty =-0.46,n=60, o = 0.01 npu anerepHaTuBHOM runorese H1: p , < 0;
0) 1y = 0,2,n=45, a=0.05 npu anbrepHatuBHOU runorese H1: p 4y # 0;
B) I xy =- 0.35,n= 100, o = 0.01 mpu anbrepHaTuBHO# runorese H1: p , # 0.

3aganue 5.12
OneHuTte KadecTBO ypaBHEHHS perpeccuu 3amanus 3.19 ¢ momompio Kodddunuenta
JCTePMUHAIIMN U CPeIHEH OIMMOKM allpOKCHMAlUA U T) ONPEACTUTh IMPOTHO3 PacXOJ0B Ha
noTpebiieHre mpu NpupocTe 10x010B Ha 5%, 10% u 20%.

3aganue 5.13
[To ycnmoBusim 3amaum 5.10 ompenenuTh TOYCUHBIE M MHTEPBAIbHBIC OIEHKH MPOTHO3a
MPOIICHTA YCYIIKH XJieOa MpU YBEIHMUYCHUH MPOJIOKUTEIHLHOCTH Xpanenus o 11, 12, 13 u 14
4acoB.

Tema 6. Hesqimneiinast perpeccus ( 8 yacoB)

3aganue 6.1
Onpenenutp, Kakue M3 NEPEYUCICHHBIX HUXKE (QYHKIMA HETUHEHHBI IO OOBACHAEMbBIM
HCpCMeHHBIMZ HCHI/IHGﬁHBI I10 OIICHUBACMbIM napaMeTpaM, BHy’TpeHHe HeJ'IHHefIHI:I.
l.Ly=a+bx’+e, 5.9'=b+cx’+e,

2.y=a+blnx+e, 6.y=1+a(1—xb)+e,
3.Iny=a+blnx +e, 7.y=a+bx/10+e.
4. y=a+bx+te,

3aganue 6.2
J1y1s1 OLIeHKHW TlapamMeTpoB Mpou3BoicTBeHHOU PyHKImu Ko66a-/lyriaca
Q = A*R° * L ® He0OX0AMMO TIPOHM3BECTH :
a) SKCIIOHEHITHAIbHOE TIpeo0pa3oBaHNe JaHHBIX;
0) cTerneHHoe npeoOpa3oBaHMe NaHHBIX;
B) TPUTOHOMETPUIECKOE MPE0Opa3oBaHNE JaHHBIX;
r) JIorapumMudeckoe mpeodpa3oBaHre JaHHBIX.

3aganue 6.3
HenuneliHOCTB perpeccun 1o nepeMeHHbIM YCTPAHSIETCS ITyTEM:
a) 3aMeHbI IEPEMEHHBIX;
0) nmorapudmudeckoro npeoodpa3zoBaHus;
B) DKCIIOHEHIIMAIBHOTO MTPE0OPa30BAHNS;
T') TPUTOHOMETPHUYECKOTO TIpeoOpa3oBaHusl.

3ananmue 6.4
J1y1s1 OLIeHKH TlapameTpoB Mpou3BoicTBeHHON (pyHKImu Ko60a-/lyrinaca ¢ moMoristo
MO/IEJT MHOYKECTBEHHOM JTMHEHHOM perpeccru HeoOX0IMMO ITPOU3BECTH ... MPpeoOpa3oBaHUE
IIEPEMEHHBIX:



a) SKCIIOHEHIUAILHOE;
0) CTEereHHoE;

B) TPUTOHOMETPUUYECKOE;
r) Jorapu(mMuIeckoe.

3ananmue 6.5
Bri6epuTe BapuaHT IpaBUIIBHOTO OTBETA.
a) perpecCUOHHas MOJIENb SBJISETCS JIUHEHHONW OTHOCUTENIBHO KO3(pPUIIMEHTOB, ecliu
BBITNIOJIHSAIOTCS YETHIPE YCIOBUSL:
o KO3()PUITMEHTHI MOJIETTN HAXOIATCS B IIEPBOM CTETICHU;
o IIEpEMEHHbIE MOTYT OBbITh B JIFOOOM CTENIEHU U UMETH JII00ble MaTEMaTHUECKHE
npeoOpa3oBaHus;
. K03 (ULIMEHTHI MOJIETH HE SIBJIIOTCS CTENEHBIO IO OTHOUIEHUIO K APYTUM
K03 duLMeHTaM WK IEPEMEHHOM;

J MOJENb J0KHA ObITh aITUTUBHOM.
0) ecnau yCIOBMS  JIMHEHHOCTH HaApyIIAlOTCS, TO OHA HAa3bIBa€TCd HEJIUHEHMHONW OTHOCHTENILHO
K03 (HULIMEHTOB;

B) pErpeccUOHHasi MOJENb SBJIAETCS JIMHEWHOM OTHOCUTENbHO IEPEMEHHBIX, €CIIU
BBITIOJIHSFOTCS YCIIOBUSL:
® [IEPEMEHHBIE HAXOAATCS B IEPBOM CTEIICHU;
® MOJEJIb JOJDKHBI ObITh aJINTUBHOM.

3ananmue 6.6
Mepoii TECHOTBI CBSI3U AJIs1 HEIMHEWHOU (POPMBI CBSI3H SIBJISETCA:
a) KO0d(PUIIUEHT PErpeCcCU.
0) K03 GUIIUEHT KOBapHUAIIHH;
B) KOO(POUIUEHT KOPPEIALUY;
I') UHJEKC KOPPEIISILIHH.

3aganue 6.7
NmeroTcst manHbie 0 Bo3pacTe 000pyI0oBaHms X (JIET) U 3aTpaTax Ha €ro PeMOHT Y (ThIC. py0.)
o 10 npennpusaTusm:

Ne X y
Npeanpus

THA

1 4 1,5
2 5 2,0
3 5 1,4
4 6 2,3
5 8 2,7
6 10 4,0
7 8 2,3
8 7 2,5
9 11 6,6
10 6 1,7




1) s xapakTepUCTUKHU 3aBUCUMOCTH Y OT X PacCUUTATh MapaMeTpbl CIEAYIOUNX QYyHKIUMI:
a) TMHEHHOM;

0) CTETIEHHO;

B) MMOKa3aTEIbHOM;

') PaBHOCTOPOHHEHN runepOoJIbl.

2) OLIEHUTH KAXKAYI0 MOJIETh Yepe3 CPEAHIOI0 ONIMOKY almpOKCUMAIlMU U Kputepui duiepa.

3aganue 6.8
NmeroTcst maHHBIE O YHCIEHHOCTH MPOJABIOB (X, Y€l.) © MECAYHOM 00bemMe 00opoTa
po3HUYHOM TOproiH (y, THIC.. py0.) mo 11 marasunam:

Ne YucneHHoCTh NPOAABLOB, YEll. O060pOT PO3HUYHON TOProBiIM, THIC.
MarasuHa pyo.

1 1 0,95
2 2 1,8
3 3 2,1
4 4 2,9
5 5 4,2
6 6 5
7 7 6,7
8 8 6,5
9 9 6,8
10 10 6,75
11 11 6,9

1. Jlns XapakTepUCTUKU 3aBUCHUMOCTH MECAYHOro oObeMa PO3HUYHON TOProBIK OT
YHCJIEHHOCTH MPOJIaBLOB pacCUUTANTE apaMeTphbl CIEAYIOMUX (PYHKIIUN:

a) TMHEHHOM;

0) CTeNeHHOM;

B) [IOKA3aTEIbHOM;

I') PaBHOCTOPOHHEH runepOOJIbL.

2. OueHuTh KAXKIYI0 MOJEIb C IMOMOIIBIO CpeqHeil omuOku anmnpokcumanuu u F-
kputepus Oumepa.

Tema 7. MHOKeCTBEHHbIH perpecCHOHHbIN aHaIu3. MyJIbTHKOJJIMHEAPHOCTD (12
4acoB)

3amanue 7.1

Omnpenenure, Kakue YTBEPXKICHHUS SIBIISIFOTCS JIOKHBIMU:

a) MHK sBnsercss HawilydllUM METOJIOM  ONpefesieHuss KOo3(PPHUIMEHTOB
MHOYECTBEHHOUN PErPECCUU;

0) BbICOKME 3HAYEHUS KOAPGUIMEHTHl MAPHOW KOpPEIUUU MEXAYy OOBSCHSIIOUUMU
MIEPEMEHHBIMHU HE BCETJa SIBJISIFOTCS MPU3HAKAMU MYJIbTUKOJUIMHEAPHOCTH;

B) HaJM4HU€ MYJIbTUKOJUIMHEAPHOCTH SIBISETCS MPENATCTBUEM Ul MOJIYYEHHS OLIEHOK
[apaMeTpOB YPaBHEHMsI MHOKECTBEHHON PErpeccuu;

I) MNpUd HAIMYUK MYJIbTUKOJUIMHEAPHOCTH OLEHKU KOA(P(GUIMEHTOB OCTAIOTCS
HECMEIIEHHBIMH, HO UX t- CTATUCTUKU OYAYT CIMIIKOM HU3KUMH.

3ananue 7.2




MynbTHKOJUIMHEAPHOCTh O3HAYAECT:

a) HAJIM4YKME HECTPOTOM JINHEHHOM 3aBUCUMOCTH MEK/Ty HE3aBUCUMBIMU NIEPEMEHHBIMH;

0) HajuyMe BBICOKUX KOA(P(PUIUEHTOB KOPPEISLUN MEXKIY pe3ylIbTaTUBHBIM U
(haKTOpHBIM ITPU3HAKAMU;

B) HU3KOE KauyeCTBO MOJICIIH,

I') 3aBUCHUMOCTb OCTAaTKOB pe3yJbTaTUBHOIO IpU3HAKa OT W3MEHEHHUS HE3aBHCHUMOM
BEJIMYMHBI.

3amanue 7.3

7.3. HexxenarenbHbIMU NOCIEACTBUSIMU MYJIbTUKOJUTMHEAPHOCTH SIBJISIOTCA:

a) HEBO3MOXKHOCTb OIPEAEIUTh U30JIMPOBAaHHOE BIUSHUE (PakTOpa Ha pe3ylbTaTUBHBIN
[I0Ka3aTellb;

0) OLIEHKHU ITapaMeTPOB MOJIEIN UMEIOT HENIPaBUIIbHBIE C TOUKH 3PEHUS TEOPUU 3HAKH;

B) HU3KHM KO3 (PULIMEHT AeTepMUHALINY;

I') YMEHbILAIOTCA t-CTATUCTUKHU KO3()PUIIMEHTOB MOJIENH.

3ananue 7.4

[Ipeamnonaraercs, 9TO BBITYCK MPOAYKIIMK Q HA MPEANPUSITHHI 3aBUCHUT JIMHEWHO OT LICHBI
P u 3apabotHo# muiatel W. CtaTrcTHyecKue AaHHbIe 3a 16 Mecs11eB 3aHECEHbI B TAOIHILY:

Q |20 |35 |30 [45 [60 |69 |75 |90 | 105|110 120|130 | 1301030 | 135 | 140
P |10 |15 |20 |25 |40 |37 |43 |35 |38 |55 |50 [35 |40 |55 45 | 65
W |12 110 |19 |9 |8 8 |6 |4 |4 5 3 1 2 3 1 2

HpOBCpI/ITB HAJINYNUEC MYJIBbTUKOJJIMHCAPHOCTH MCKAY 06T)$[CH$[I-OHII/IMI/I MNEPEMCHHBIMU
(1ieHoi u 3apaboTHO TIIATOM)

3aganmue 7.5.
NmeroTcs crenyroniye JaHHBIE O TOJIOBBIX CTaBKaX MECSYHBIX JTOXOOB MO TPEM aKIIHUSIM
3a MECTUMECSYHBIN NEPUO;

Axims Joxoabl mo Mmecsiam, %

A 5,4 5,3 4,9 4,9 5,4 6,0
B 6,3 6,2 6,1 5.8 5,7 5,7
C 9,2 9,2 9,1 9,0 8,7 8,6

Ecth ocHOBaHus npeamnonaraTh, 4To A0XoAbl (y) mo akuusaM C 3aBHCIT OT AOXOJIOB IO
A (x1) 1 B (x2). HeoOxonumo mnpoBepuTh HalMuue MYIbTHUKOJJIMHEAPHOCTH MEXKIY

AKIIUAM

O6’B$ICH5[IOHH/IMI/I INEPpEMCHHBIMHU.

Tema 8. OueHka napamMeTpoB YpaBHEeHHs] MHOKECTBEHHOM perpeccuu M 3HAYUMOCTH
MoO/1eJIH

3ananue 8.1

Koaddumment perpeccuu b, ypaBHEHUST MHOKECTBEHHON PETPECCUU BUIA
y=a+ by x; + byXy+ € MOXKXHO onpeIeTnuTh o GopmyIe:

T —-Ir. T (¢)
a) b] — ¥Xi sz X1X2 ° Yy
1—1‘ XXy GXI
— T uC
Xy-x"y
1 1 .
6) b] = 2 >
GX]
3ananue 8.2

CraTuctuueckas 3HAUYUMOCTbh KO3()(PUIIMEHTOB MHOXKECTBEHHOW JMHEMHON perpeccuu
IIPOBEPSIETCS HA OCHOBE:



a) F-cratuctuku;

0) pacnipeneneHus Xu-KBaJpar;

B) t-CTaTUCTUKY;

T') IOKA3aTeIbHOTO PaCTIpe/ICICHNUSI.

3amanue 8.3

Omnpenenute BEpHbIE YTBEPKACHUS:
a) ecnmu KOXPGUIMEHT ACTEPMUHANMH CTATUCTHYECKH 3HAYUM, TO CTATUCTUYECKU

3HaYUMBbI Bce KOA((HULIUEHTHI perpeccuu U Hao0opoT;

2 2
0) ecmu R“=1, To F=1; ecmtu R°= 0, To F=0;
B) CKOPPEKTHPOBAHHBIA U OOBIUYHBIN KOY(DPHUIIMEHTHI AETEPMUHAIIMKM COBMAJAIOT TOJBKO B
2
cnydasx, korma R = 1;
I') 3HAU€HUs t-CTATUCTUKH JJ1s1 KOA(P(UIIMEHTOB PErPECCUU BO MHOTOM OIPENENSIETCS YUCIOM
CTENeHel CBOOO/IbI.
3aganue 8.4

Omnpenenurte BEpHbIE YTBEPKACHUS:
a) OMM30CTh K HYJIIO0 KO3(PPUIIMEeHTa JeTePMHUHAIINN O3HAYAET €r0 CTaTUCTUYECKYIO
HE3HAYUMOCTB;

0) craHgapTHBIC OMIMOKU KOA(OUIIMEHTOB PErPECCHH OMPEICISIIOTCS 3HAYCHUSIMU
BCEX KO3(DPUIIMEHTOB perpeccuy;

B) eCliu R*= 0, 0o F=0;

r) 4yem OOJIBbIIIC YMCIIO CTENEHEW CBOOOJbI, TEM TOYHEE OIEHKH KOd(h(HUIIMEeHTOB
perpeccum.

3ananue 8.5

[lo nanubIM 3amanus 7.4:
1) ouenuts no MHK napamerpsl ypaBHEHUsI perpeccuu;
2) HOpPOBEPUTH FMUIOTE3bI O TOM, YTO IIPU MIPOYUX PABHBIX YCIOBHUSAX POCT LIEHBI TOBapa
YBEJIMYUBAET PEUI0KEHUE; POCT 3apaO0THOM IJIaThl CHUXKAET MPEI0KEHHE;
3) OmnpenenuThs HMHTEpPBaJbHbIE OLIEHKH KO3((ULIHUEHTOB pErpeccuud IpU YpPOBHE
3HaunmoctH 6=0,1.

3ananue 8.6

[To nanHbIM 3a1aHKS 7.5 COCTaBUTh YPABHEHHUE PETPECCUU Y IO X| U X.

Tema 9 Iloka3zaTeu TeCHOTHI CBA3HM NIPH MHOKeCTBeHHOI perpeccun ( 10 yacos)

3amanue 9.1
YacTHbIi K03QPUIHEHT KOPPEISLUN MEXKIY X| U Xp UCUUCIISETCS 110 hopMyIIe:

Y %
XXy, =X T X,

T
a) XX
le Gy

. o%
I, = T3 "Iy

O T e o)




3ananmue 9.2
[lo pmanHbIM  3amaHus 7.4 ONpENeNUTh YacTHbIE KOIPPUIMEHTHl KOPPESLNU,
CTaHJIapTHbIE KOP(PPUIIMEHTHl PpPErpeccud, MHOXECTBEHHbI KO3(pQUIMEHT KOppessiuu,
CKOPPEKTUPOBAHHBIN KO3()PUIIMEHT JeTepMUHAIIIH.

3ananmue 9.3
[lo nanHbIM 3agaHus 7.5 onpenenuTh 4acTHble KO3(DPUIMEHTHI KOPPEISLUN U YaCTHBIE
K03 ULIMEHTHI JACTUYHOCTH, MHO>KECTBEHHBII KOA(PPUIIUEHT KOppEJISALNH,

CKOPPEKTUPOBAHHBIN KO3()PUIIMEHT NeTepMUHALUH.

Tema 10. IIpoBepka kKayecTBa MOJEJM MHOKECTBEHHOH perpeccMy M UCINOJIb30BaHUe ee
aJis nporuosa (10 yacos)

3amanue 10.1
[lo pesynpraTam pemieHus 3afgaHust 7.4 TNPOBEPUTh TUIOTE3Y O CTATUCTUYECKON
3HAYUMOCTH KOA((HUIIMEHTOB PErPECCUH U OIICHUTH 00IIee KA9eCTBO MOJICIIH.

3aganue 10.2
Ilo pe3ynpraram pemenus 3ananus 7.5:
1) OueHutb 3HAYUMOCTb MHOXECTBEHHOIO  KO3(PQUIMEHTa JAeTepMUHAIMU U
ypaBHEHHUs perpeccuu Ha ypoBHe 0 = 0,05;
2) oueHuTh cpeanuit poxona mo akuusMm C, eciau Aoxonabl 1o akiusaM A u B cocraBunm
COOTBECTBEHHO05,5 U 6,0%.

3amanue 10.3

Nmerotes crenyroniue JaHHble O BbIpaOOTKE JIMThS Ha OJHOTO paborarouiero Xx; (T),
Opake JIUThs Xo (%) u cebecTOMMOCTH JINThs Y (py0.) 10 25 NUTEHHBIM LI€XaM 3aBOJIOB:

Ne X] X2 y Ne X] X2 y Ne X] X2 y

14,6 4,2 239 10 25,3 0,9 198 19 17,0 9,3 282

13,5 6,7 254 11 56,0 1,3 170 20 33,1 3,3 196

21,5 5,5 262 12 40,2 1,8 173 21 30,1 3,5 186

17,4 7,7 251 13 40,6 3,3 197 22 65,2 1,0 176

44,8 1,2 158 14 75,8 3.4 172 23 22,6 5,2 238

1119 | 2,2 101 15 27,6 1,1 201 24 33,4 2,3 204

20,1 8,4 259 16 88,4 0,1 130 25 19,7 2,7 205

281 | 1,4 | 186 | 17 | 16,6 | 4,1 | 251

O |0 |A[N || |[WIN|—

22,3 4,2 204 18 33,4 2,3 195

1) omnpenenuTh MHOXKECTBEHHBINH KOIPPHUIIUEHT IETEPMUHALIMHU U MTOSICHUTH €T0 CMBICIT;

2) HallTM ypaBHEHHE MHOYXECTBEHHON pPErpeccuu y MO Xj U Xz, OLEHUTh 3HAYUMOCTh
ypaBHEHHUS U ero koapdunueHToB Ha yposHe 0 = 0,05;

3) cpaBHUTb pa3leIbHOE BIUSHUE HAa 3aBUCHUMYI0 IIEPEMEHHYIO KaXJIol U3
OOBSACHSIOIIUX TEPEMEHHBIX, MCIOJIb3ysd CTaHJIAPTU30BaHHbIE KOA(PPUIUEHTHI
perpeccun ¥ KO3PPUIIUESHTHI AJIACTUYHOCTH;

4) wnaiitu 95%-Hble JOBEPUTETBHBIE HWHTEPBAIBI ISl KOI(PQPHUIMEHTOB PETPECCHH, a
TaKXKe JJIsl CPEJAHEr0 W WHJIMBUIYalIbHBIX 3Hau€HUN ce0ecTOMMOCTH | T JUThS B
1[eXaX, B KOTOPbIX BbIpaOOTKa JHUThs HAa OJHOro padoTaromiero cocrasisger 40 T, a
Opak 1uThs — 5%.

3amanue 10.4

Nwmerotcst cnemyromue nannbie o 15 6ankam Snoxnun:
‘ Ne ‘ CyMMapHbIi ‘ O0Bem ‘ Yucrteil 10xon,

Jeno3utsl,




OanHka aKTUB, MJIP]L. BJIOYKEHU I MJIpA. AOJUI. MJIpA. AOJUI.
JOJUL. aKI[MOHEPOB,
MJIPJ. TOJII.
1 507,2 19,5 352,0 448,1
2 506,6 19,8 187,1 451,0
3 487,8 21,1 375,2 447.9
4 496,0 18,6 287,9 4443
5 493,6 19,6 444.0 4432
6 458.9 11,7 462.,4 411,7
7 429,3 10,5 459,5 328,6
8 386.,9 13,6 511,3 314,7
9 311,5 10,8 328,6 259.,4
10 302,2 10,9 350,0 187,7
11 262,0 10,3 298,7 238,5
12 242.4 10,6 529,3 269.,4
13 231,9 8,5 320,0 284,0
14 214,3 6,7 502,0 172,3
15 208,4 8,3 194,0 166,4
1) omnpenenuTh pe3ylbTaTUBHBIN U (PaKTOPHBIE OKA3ATEIH;
2) yCTaHOBUTE HANpaBJICHUE BSI3U MEX]Ly PE3YJIbTaTUBHBIM IIOKA3aTeNIEeM U KaXKIbIM
(bakropom;
3) mocTpoiTe MHOXECTBEHHOE ypaBHEHHE JIMHEHHOM perpeccuu ¢ TpeMst (pakTopamu;
4) omnpenenuTe UHTEPBAIbHbBIE OLIEHKH [1apaMETPOB S3KOHOMETPUUECKON MOIEIH;
5) oOlLieHuTE 3HAaUUMOCTh YPaBHEHHUSI PErPECCU;
6) TPOBEPHTE KAYECTBO MO/ICIIH;
7) OcCylIEecTBUTE MPOTHO3 PE3YAbTATUBHOIO MMOKA3ATENs IO TPEM 3a/laHHbIM 3HAUEHUSM
Tpex (paKkTopoB;
8) ucumciure KOAPPUIUHMEHTHl MAPHOM KOppeIAUMM U  IPOBEpPbTE  HAIUYHE

MYJIbTUKOJUIMHEAPHOCTH (PaKTOPOB;

9) npu HanmUUUM MYIBTHUKOJIMHEAPHOCTH MOCTPONTE MOJENb JIMHEWHOM perpeccuu,
MCKJIIOYAIOIIYI0 MYJIbTUKOJUIMHEApHbIE (DaKTOPBI;

10) ocymiecTBUTE OnIepaIiy, U3JI0KCHHbBIE B TyHKTax 4-7, C HOBOM MOJEIIbIO;

11) cpaBHUTE NPOTHO3HBIE OLIEHKH, MIOJIYYEHHbIE TI0 BTOPOM U MEPBOIl MOJENH;

12) cpenaiite BBIBOJBI.

Tema 11. IIpoGJemsbl cienu(pMKaLUKM MO/IeIH MHOKeCTBeHHOI perpeccun (10 yacos)
3ananme 11.1

[Ipu3HakaMu Xopoue IJKOHOMETPUIECKON MOJEIIN SABIISIOTCSA:
a) OTCYTCTBUE aBTOKOPPEISALIUU OCTaTKOB;
0) COTIaCOBAaHHOCThH C TEOPHEH;
B) IMpOCTOTa MOJENIU [0 CPAaBHEHUIO C JPYrod MOJEib0, IPUMEPHO OJMHAKOBO
0TOOpaxaromieil CTaTUCTUYECKYIO 3aBUCUMOCTb;
I') FOMOCKEJaCTUYHOCTh OCTaTKOB.
3aganue 11.2

OOHapyeHUEe  HECYIECTBEHHOM IEepeMEHHOM B  HSKOHOMETPUYECKOHM  MOJenu

OTIpEIEIIAETCSs C TOMOILBIO:

a) HUBKOTO KOX(PGUIMEHTa KOPPETSAIUM HE3aBUCHMOW TEPEeMEHHON ¢ 3aBUCHUMOU
IIEPEMEHHOM;

0) HU3KOM t—CTaTUCTHUKU,

B) HU3KOI0 KO3 dumeHTa 1eTepMUHALNN;



r) 3HaueHus: F-kputepus Huke TabIMYHOTO.
3ananme 11.3

Ecnu B Mozens mpucCyTCTBYET NEpeMeHHasi, KOTopas HE JIOJKHA ObITh BKIIOYEHA, TO
OLICHKH KO3(DPUIIMEHTOB perpeccuu ABISIOTCA:
a) HeCMEUIEHHBIMU U 3(D(PEKTUBHBIMY;
0) HecMelIeHHbIMU U Hed((DEeKTUBHBIMU;
B) CMEIICHHBIMU U HeA((HEKTUBHBIMU
') CMEUIEHHBIMU, HO 3 (QEKTUBHBIMU;
3ananmue 11.4

[To 40 Toukam orieHEHa CJIETYIOIIas MOJEIb MPONU3BOICTBEHHON (DYHKIINH:
y=0,6+0,461+0.32k, R2=0.75; DW = 2.45,

t=(2,6) (0,75) (1,81)

rae y, I, k — temnel mpupocTta o0beMa BBINTYCKA, 3aTpaT TPyAAa W KAMUTAIBHBIX BJIOKEHUN
COOTBETCTBEHHO.

Kaxkue n3 ciemyrommx BbIBOIOB MPEACTABIISIOTCS BaM BEPHBIMH:

a) HYXHO BBECTU HOBYIO OOBSCHSIOUIYI0 NEPEMEHHYIO, TaK Kak J0Jisl OOBsSCHEHHOU
JTUCTIEPCUH CIIMIIIKOM MaJia;

0) UMEeT MECTO aBTOKOPPEJSIUs OCTATKOB IEPBOTO MOPSAKA, MOITOMY HY)KHO HU3MEHHUTh
hopmyy 3aBUCHMOCTH;

B) HY)KHO UCKJIFOUHTH (haKTOp |, Tak Kak OH OKa3aJICsl CTATUCTHYECKH HE 3HAYUMBIM;

) B MOJeJIe HE y4YTeHa Ba)KHas OOBSCHSIONMIAS TEPEeMEHHAas - HAyYHO-TEXHUYECKHI
nporpecc. Ee Heo0X01uMo BKITIOUNTD;

) MOJCIb WMEET yJOBICTBOPUTEIBHBIE CTATUCTHKH, IMOATOMY HET CMbICTIa €e
COBEPILICHCTBOBATH.

Kakune n3menenns MOXHO 0XKHUIATh B PE3yJbTaTe MPEAJIOKEHHOTO BaMH IMPeoOpa3oBaHUsI.

3amanue 11.5

Wmerorcss cTaTUCTUYECKHE JaHHbIE IO TeMIaM [pupocTa 3apaboTHOM 1uiatel  (Y),
MIPOM3BOIUTENBHOCTH TpyJa (X)) U ypOBHIO HHGusIIMH (X;) 3a 20 JsieT:

t y X1 X1 t y X1 X1

1 6,0 2,8 3,0 11 12,0 5,0 6,1
2 8,9 63 31 12 12,5 2,3 6,9
3 9,0 4,5 3,8 13 8,5 1,5 7,1
4 7,1 3,1 3,8 14 5,9 6,0 3,1
5 3,2 1,5 1,1 15 6,8 2,9 3,7
6 6,5 7,6 2,3 16 5,6 2,8 3,9
7 9,1 6,7 3,6 17 4,8 2,6 3,9
8 14,6 4,2 7,5 18 6,7 0,9 4,8
9 11,9 2,7 8,0 19 5,5 0,6 4,3
10 9,4 3,5 6,3 20 4,0 0,7 4,8

1) 1o MeToay HAMMEHBIIUX KBAJIPaTOB MOCTPONTE YpaBHEHHUE PErPECCHH
¥t = bo + biXye + baxor ey

2) OLEHHWTh KayecTBO IIOCTPOEHHOM MOJENH, BKJIIOYas MPOBEPKY  HAIUYUS
ABTOKOPPEISALIMH U FeTEPOCKENACTUYHOCTH;




3) nmo MHK noctpouts ypaBHEHUE perpeccun
Vi = Co + C1Xj.] T C2Xor.] TV, YIHTBIBAS, 9TO X190 =3.5; X0 = 4.5;

4) olleHHUTE KaYyeCTBO MOCTPOCHHOTO YpaBHEHUS;
5) cpaBHHTE IOCTPOCHHBIE MO, Kakast U3 HUX MPEIOYTHTENbHEE H ToYeMy?

Tema 12. IIpoBepka HAJIMYMSA FeTEPOCKEAACTHYHOCTH (8 YacoB)

3aganue 12.1
[IpoBepka HaMU4Msl TETEPOCKEAACTUIHOCTH OCTATKOB OCYIIECTBISIETCS C TTIOMOIIBIO
METOJIOB:
a) rpaduyueckoe n300pakeHUE OCTATKOB;
0) ucuucnenue kpurepus lapOuna-YoTcoHa;
B) IpUMEHEHUE napaMmerpuueckoro Tecta ['onpadensaa-Kpanara;
r) OpkynTa-KokpoyHa.

3ananme 12.2

Kakue u3 crenyromux yrBepKIeHHI BEpHBI:

a) BCJIENCTBHE T'€TEPOCKEAACTHUYHOCTH OLIEHKH ITapaMeTPOB PErPECCHH MEPECTa0T OBITh
3¢ deKTUBHBIMY;

0) TpU TEeTEepOCKENACTHYHOCTH OCTATKOB OILEHKH IapaMeTPOB PErPEeCCHH OCTAOTCS
HECMEIICHHBIMH;

B) NPH HAIMYUU TETEPOCKETACTUYHOCTH BBIBOABI MO t- M F- cratmcTukam SBISIOTCS
HEHAJIS)KHBIMH,

I') HE CYIIECTBYET OOIIEro TecTa /Ui aHAJIN3a TeTePOCKEeTaCTHYHOCTH.

3aganue 12.3
[Ipumenenue B3BemenHoro MHK npusoaur k:
a) TeM K€ IUCIIEPCHUsIM OIIEHOK, 4TO U 00bryHbI MHK;
0) YMEHBIIICHUIO JUCTIEPCUM OIIEHOK M0 CpaBHEHHIO ¢ 00bIYHBIM MHK;
B) YBEJIMYEHUIO IUCIIEPCUM OLIEHOK 10 cpaBHEHUIO ¢ 00biuHbEIM MHK;
I') HEKOPPEKTHOCTH PELICHMUSL.

3aganue 12.4
JIist ipeAnpusITHil HEKOTOPOM OTPACIN aHAIM3UPYIOT 3apaboTHYIO ATy (y) COTPYAHUKOB B
3aBUCHUMOCTHU OT MaciuTaba (KoJim4yecTBa COTpyIHUKOB npennpustus) X. Habmoaenus mo 30
CllydaifHO OTOOpaHHBIM MPEANPUATHAM MPEACTABICHBI CIAEAYIOIIEH TabauLe:

X y
100 75,5 75,5 77,5 78,5 80,0 81,0
200 80,5 82,0 84,5 85,0 85,5 86,5
300 85,5 88,5 90,0 91,0 95,0 96,0
400 93,0 93,5 97,5 99,0 102,5 105,0
500 102,0 105,5 107,0 110,5 115,0 1218,5
1) MPOBEPUTh  HAIMYHME  TCTEPOCKEAACTUIHOCTH,  HCIOJNB3YS  METOJ
lNonbndensaa-Keanara;
2) €CJIM TIPEITOJIOKHUTh, YTO TeTEPOCKESTACTHIYHOCTh UMEET MECTO U JIUCIICPCHS

OTKJIOHEHUI mnpu j-roM 3HadeHun x Oyner B Ki pa3 OTJINYATbCS OT




JTUCTIEPCUH OCTaTKa MPH 1-TOM 3Ha4YeHUH (aKTopa, TO Kakoe nmpeodpa3oBaHue
Bbl mpemnoxure , 4TOOBl MOMYYUTh HECMEIIEHHbIE, 3()(EeKTHUBHBIE U
COCTOSITEIIbHBIE OIICHKH KO3(DPHUIIMEHTa PErpeCcCu.

Tema 13. ABTokoppesinus ocraTtkoB (10 yacos)

3apanmue 13.1
CymHoCcTh 00001IIEHHOTO METO/1a HAMMEHBIITUX KBAJPATOB 3aKIIFOYACTCS:
a) B pacuere oueHok MHK mo npeoOpa3oBaHHBIM NEpBUYHBIM JAHHBIM IPU HATUYUU
reTEePOCKEAACTUYHOCTH WJTM aBTOKOPPETSIIMN OCTAaTKOB;
0) B TOCJIENOBATEIbHOM pacyeTe OIICHOK IapaMeTpOB YPaBHEHUSI PETrPecCUd U
JaJbHEHIeM uX 0000IICHUY;
B) B 0000IIIEHNH TTOJTY9CHHBIX OIICHOK NTapaMeTPOB YPAaBHEHUS PETPECCUU 3a PAJI JIET.

3apanue 13.2
Kpurepuii lap6una-YoTcoHa no3BoJisieT IpOBEPUTH :
a) HAIMYKE TETEPOCKETIACTUYHOCTH OCTATKOB;
0) HaJTMYMe TOMOCKEIaCTUYHOCTH OCTATKOB;
B) HAJIMYME aBTOKOPPEISAIUN OCTATKOB.

3aganue 13.3
[TpoBepka HaIMUMs ABTOKOPPEIISIMUA OCTATKOB OCYIIECTBIISIETCS C TOMOIIIBIO METOJIOB:
a) Opkynta-KokpoyHa;
0) rpaduyeckoro n300paKeHUs: OCTATKOB;
B) IpUMEHEHUE napaMmerpuueckoro Tecta ['onpadensaa-Ksanara;
r) ucuucienue kpurepus lapobuna-YorcoHa.

3ananue 13.4

Kakwue u3 ciieqyronux yTBepKICHHH BEPHBI:

a) MPU HAJTMYHH aBTOKOPPEISAIUN OCTATKOB OIEHKH MapaMETPOB PETPECCHH OCTAFOTCS
JIMHEHHBIMH;

0) HE CyIIEeCTBYET OOIIETo TeCTa JAJIA aHAJIM3a aBTOKOPPEIISIIUU OCTaTKOB;

B) JUTSI KICTIOJIL30BAHUs CTAaTUCTHKHU JlapOrHa-YOTCOHA CTATHCTUYCCKUE JAHHBIC JOKHBI
UMETh OJIMHAKOBYIO IIEPUOJINIHOCTS;

I) TpPUd aBTOKOPPEISIMHA OCTATKOB OICHKHA IIapaMETPOB YPAaBHEHHS PErpecCUu
OKa3bIBAIOTCS 3aHMKECHHBIMH.

3aganue 13.5
Nmerotes crenyomye CTaTUCTUYECKUE JJaHHBIE O BHEIIHETOproBoM obopote P® 3a 2001-
2003 roasr, mapa. gomt. CHIA:

Mecsipl 2001r. 2002r. 2003r.

Dkenopt Wmmopt | Oxcnopt Nmnopt Dkenopt Nmnopt
SAuBapp 8,4 32 6,7 3,7 9.6 4,7
deBpainb 8,2 3,7 6,7 4,0 9,9 5,2
Maprt 8,9 4,3 8,5 4,7 11,6 6,0
Anpenp 8,5 4,4 9,5 5,1 10,2 6,2




Mait 8,5 4,6 8,6 4,7 10,5 5,9
Wronb 9,2 4,7 8,2 5,0 11,1 6,1
Wronp 8,1 4,4 9,3 5,5 11,4 6,7
ABrycr 9,0 4,6 10,0 5,1 12,0 6.4
CeHTs10pD 8,5 4,2 9,7 5,1 11,6 6,5
OKTs16pb 8,0 4.8 9,9 5,9 12,6 7,1
Hos6ps 8,4 5,1 9,3 5,7 11,5 6,8
JlexaOpb 8,2 5,7 11,0 6,5 14,0 8,5
1) M0 MECSYHBIM JaHHBIM 3a 4 TO/a TPOAHATH3MPOBATH 3aBUCHUMOCTH MEXKIY
AKCTIOPTOM M UMIIOPTOM.;
2) MOCTPOUTH YPaBHEHHE PETPECCUN UMITOPTA Ha IKCIIOPT;
3) MPOBEPUTh KAYECTBO TOCTPOCHHOW MOJEIM HAa OCHOBE t-CTATUCTUKH W
Kod(duIEenTa reTepMuHanuy R;
4) BBIYMCIUTH 3HaueHUs craTtuctuku DW JlapOuna-YoTcoHa M Ha ee OCHOBE
MPOaHAM3NPOBATH HAJTMYUE aBTOKOPPEIISIIIHH;
5) Ha OCHOBE TIOJIyYEHHBIX pE3YJIbTaTOB CIENaTh BBIBOJ, OTBEPraeTcs JH
THIOTE3a O TIIOJIOKUTEIIFHOW 3aBUCHMOCTH MEXITy OO0OBEeMaMU OJKCIIOPTa |
UMIIOPTA;
6) M0 3TUM JK€ CTAaTHCTUYECKUM JAHHBIM IOCTPOUTH PErPECCHIO MPHpAIICHUS
MMIIOPTA Ha MPUPAIICHUE IKCIIOPTA;
7 KakoBO 3HaueHre DW /i1 mOCTpOEHHOTO ypaBHEHUS U KaKOU BBIBOJ U3 3TOTO

cienyer?

Tema 14. Perpecconnble Mojiesin ¢ GMKTHBHBIMH NlepeMeHHbIMU (8 yacoB)

3aganue 14.1

@OUKTHBHBIMH [TEPEMEHHBIMH Ha3bIBAIOTCS:

a) JIO’)KHas IepEeMEHHas;

0) HeCyIIeCTBYIOIIas IepeMeHHasl,

B) KaueCTBEHHAs NIEpeMEHHAst, UMEIOIast IBa IPOTUBOTIOJIOKHBIX 3HAYCHUS;
I') HEUYMCIIOBBIC TIEPEMEHHBIE, KOJAUPYeMble OMHAPHBIM KOJIOM.

3aganue 14.2

Perpeccrnonnsie Moienu ¢ GUKTHBHBIMU TIEPEMEHHBIMH MOTYT COACPKATh:
a) TOJIBKO KOJIMYECTBCHHBIC, B TOM YUCIIC HEPEATbHBIC XapaKTePUCTHKH;
0) TOIBPKO KaueCTBEHHBIC OOBIACHSIONTNE TEPEMEHHBIC;

B) KOJIMYECTBEHHBIC U KAYCCTBCHHBIC TICPEMEHHBIC.

3ananue 14.3

[Ipu HECKONBKUX BapHaHTaX 3HauU€HUHN (PMKTHBHBIX IEPEMEHHBIX B PETPECCHOHHYIO MO/IENb

BKJIFOYACTCA:

a) TO K€ KOJINYECTBO (bl/IKTI/IBHBIX MNEPEMEHHBIX, YTO U YHMCJIO BApHAHTOB UX 3H3‘I€HPII>1;
6) KOJIMYECTBO (bHKTI/IBHI)IX INEPpEMECHHBIX Ha lMeHLHIG, Y€M 4YHCJIO BApPHAHTOB HX

3HAUYCHUMU;

B) KOJIMYECTBO (PUKTUBHBIX IEPEMEHHbIX Ha 10oJbllle, YeM YHCIO BapHUaHTOB HX

3HAYEHUI.




3aganue 14.4

HeobOxonumo uccnenoBarh 3aBUCUMOCTh MEXK/Y pPe3yJbTaTaMH BCTYINUTENBHBIX U KYpPCOBBIX
DK3aMEHOB 110 MaTeMaTHKe Ha NepBOM Kypce. [lomydeHsl claenyromue NaHHBIE O YUCIE
PELICHHBIX 3aJlad Ha BCTYNMTEIBHBIX 3K3aMEHax X (3agaHue cocTouT u3 14 3amay) u
KYpCOBBIX JK3aMeHax Yy (3amanue coctoutr wu3 10 3agad) 12 cCTyOeHTOB, a Takxke
pacrpeielIeHue 3TUX CTYAECHTOB 10 (paKTopy MOJI:

No [Ton Hucno pemeHHbIx 3a1a4

;:Izl)le CTyIEeHTa X v

1 Myx. 14 9
2 Kemn. 10 7
3 Myx. 12 7
4 Kemn. 12 8
5 Ken 10 7
6 Myx 11 10
7 Ken. 10 6
8 Myx. 11 7
9 Myx. 13 10
10 Ken. 10 7
11 Myx. 9 5
12 Kemn.. 11 6

[TocTpouth NUHEHHYIO PETPECCHOHHYIO MOJEIh y MO X C HUCIOJIb30BaHHEM (PUKTHUBHOU
MEePEMEHHON TI0 PaKTOPY «IOJ1». MOXKHO JIM CUYUTATh, 3Ta MOJICTh OJIHA M Ta YK€ JUTsI FOHOIIICH
Y JIEBYIIEK?

Tema 15. CucremMbl 0JHOBpeMEHHbIX YpaBHeHui (8 yacoB)
3aganue 15.1

Kaxue n3 cienyrommx yrBepKaeHUN BEPHBI:
a) cucreMa OJHOBPEMEHHBIX YPaBHEHMH COIEPKHUT YpaBHEHHs, COJIEp)Kallhie Kak
cOOCTBEHHbIE, TaK U OBTOPSIIOIIMECS U3 YPABHEHUS B YPAaBHEHUE [IEPEMEHHBIE;

6) MHK penxo ucnomnb3yercs JUist OLIEHKH KO3(QPUIIMEHTOB CTPYKTYPHBIX YpaBHEHUN CUCTEM
OJIHOBPEMEHHBIX YPaBHEHUM, TaK KaK CYIIECTBYIOT METO/bI MOIy4YeHUsl 00Jiee KaueCTBEHHBIX
OLICHOK;

B) YypaBHEHHMsS (CHUCTEMBl OJHOBPEMEHHBIX YpPAaBHEHHI), B KOTOpPHIX OTpaKeHa CXeMma
OTpe/IeNICHNUs SH/IOTEHHbBIX IEPEMEHHBIX B 3aBUCUMOCTH TOJIBKO OT IK30I'€HHBIX IEPEMEHHBIX,
Ha3bIBAETCS YPAaBHEHUSIMU CTPYKTYPHOU (POPMBIL;

r) KO3(pGUIUEHTH! B IPUBEICHHON (OopMe YpaBHEHHUH CUCTEMbl OJJHOBPEMEHHBIX YpPaBHEHUM
3aJjaHbl 3apaHee.

3amanue 15.2



Ecnu crpykrypHblli K03()QUIMEHT MOXKHO BBIYUCINUTH HECKOJBKUMHU CIIOCOOAMHU Ha OCHOBE
MIPUBEACHHBIX KOA((ULIMEHTOB, TO OH Ha3bIBACTCA:

a) He WICHTU(PHULHUPYEMBIM;
0) yCIIOBHBIM;
B) CBEPX UACHTUPULIIUPYEMBIM;

') CTPOro UACHTUPUIUPYEMBIM.

3ananue 15.3

Ecnu onenenHble kK03(QQUIMEHTH NPUBEIECHHOW ()OPMBI MOTYT OBITh HCIOJIB30BaHBI IS
CTPYKTYPHBIX KOA(PGUIIUEHTOB, TO TAKOH c1IOCOO OLIEHUBAHUSI CTPYKTYPHBIX KO3(h(ULIUEHTOB
Ha3bIBAETCH:

a) IBYXIIIarOBBIM METOJIOM HAMMEHBIIINX KBAJPATOB;
0) KOCBEHHBIM METO/IOM HAaWMEHBIIINX KBAJAPATOB;
B) TPEXIIIarOBBIM METOJIOM HAaUMEHBIINX KBAJIPaTOB;

F) B3BCHICHHBIM METOJOM HAMMCHLIIUX KBAaApPaTOB.

3aganue 15.4

PaCCManHBaeTC?I ciaeayromasa MOJICIIb:
{Ct :Bo +B]yt +&,

=Y, +VY,Y +7Y28 + Ve

Y =¢C +it + g

rae ¢ — 00beM moTpedseHus; 1 — 00beM UHBECTHUIUH; Y — TOXOJ;, € — 00BEM TOCYIapCTBEHHBIX
pacxo/IoB.

[IpeacraBpTe MaHHYIO CUCTEMY B IPUBEICHHOMN (hopMe.

3ananmne 15.5

PaccmaTtpuBaeTcst MOJICITb «CITPOC-TIPEIIONKEHUE) CIICTYIOMIETO BH/IA:
o =apta; P+e

gs=Po+P1 P+PW+v

rJie  — KOJIMYECTBO TOBApa,

P — nena ToBapa;

W — 3apaboTHas 1iaTa;

€ M V — CIIy9aifHbIe COCTaBIISIONIHE.

ITycTh nMer0TCS ClleAyromye HabIoAeHUS:

P 10 15 5 8 4

q 6 6 18 12 8




1. IlpencraBbTe TaHHYO CUCTEMY B IIPUBEJICHHOM BHU/IE.
2. Onpenenute no MHK ko3 duiueHTs npuBeIeHHON MOAETH (€CIU BO3MOKHO).

3. Ha ocnoBe npueneHHsix ko3dpduuuenroB no KMHK onpenenuts crpykrypHbie
ko3 purmenTs! a1 QyHKIMH crpoca.

Tema 16. BBenenue B aHa1U3 BpeMeHHbIX PSA0B. (8 4acoB)
3ananmue 16.1

AJMTHBHAS MOJIENIb BPEMEHHOTO Psijia UMEET BUI:
a)y=a+bx;teg;

0)y=T+C+S+E;

B)y=a+T+C+S+E;

rny=T*C=*S*E.

3amanue 16.2

MynbTUIUTMKATHBHAS MOJIENTh BPEMEHHOTO psla UMEET BH/I:
a)y=a+T+C+S+E;

0) y=a+b*t +e;

B)y=T*C*S*E;

ry=a+T+C+S+E.

3amanue 16.3

MeTo10M BBIpaBHUBAHUS PsJia JMHAMHKH, TO3BOJISTFOIIMM IOJIYYUTh YPaBHEHUE TPEH/IA,
SIBJISICTCSL:

a) METOJ YKPYITHEHUSI HHTCPBAJIOB;

0) METOT MHCTPYMEHTAJIbHBIX TIEPEMECHHBIX;

B) METOJ CKOJIB3AIIEH CPETHEH;

') METOJT aHATUTHYECKOTO BHIPAaBHUBAHUS.

3ananue 16.4

Ecmm ammiuTyna ce30HHBIX KOJIeOaHWH BO3PACTACT MM YMEHBIIACTCS, TO MCIOJB3YIOT
MOJEIb!

a) KpaTKOCPOUHYIO;

0) MyJIBTUIUIMKATUBHYIO;

B) aJ/IUTUBHYIO;

T') T0JATOCPOYHYIO.

3amanue 16.5

Ecmm ammiuTyna ce30HHBIX KOJIeOaHWH BO3PACTACT MM YMEHBIIACTCS, TO UCHOJB3YIOT
MOJEJIb!

a) KpaTKOCPOUYHYIO;

0) MyJIBTUIUIMKATUBHYIO;

B) aJTUTUBHYIO;

T') T0JATOCPOYHYIO.

3amanue 16.6



JluHamMyueckol Ha3bIBA€TCS SKOHOMETpUYECKass MOJEINb, COJepralias B KauyecTBe
(akTOPOB HE TOJBKO TEKYIIHNE IEPEMEHHbBIE, HO U:

a) QUKTUBHBIC IEPEMEHHBIE;

0) HUHCTPYMEHTAJIbHBIE IEPEMEHHBIE;

B) 3aMeIIaloNue NEPEeMEHHBIE;

I') JJarOBbI€ UX 3HAYCHUSL.

3amanue 16.7

NwmeroTcs cnemyromue qanHabie 00 yposKaitHOCTH 03UMOM mieHuIs y (1/ra) 3a 10 mer:

t 1 2 3 4 5 6 7 8 9 10
y 16, 20, 17, 7, 15, 16, 19, 14, 18, 20,
3 2 1 7 3 3 9 4 7 7
1) HalTH YpaBHEHHE TPEHJAa BPEMEHHOIO psja, Iojaras, 4TO OH JIMHEWHBIN U
IIPOBEPUTH €r0 3HAUNMOCTh Ha ypoBHE 0,05;
2) onpeaenuTh KodpUuIueHThl aBTOKOPPESIUU 171 j1aroB ¢ = 1; 2 BpeMeHHOro
psna.

3amanue 16.8

B Ttabnume mpencrtaBieHBl JaHHBIC, OTpaKArONIME JAMHAMHUKY pPOCTa JIOXOJ0B Ha JYIIY
HACEJICHUS Y 32 BOCBMHJICTHUM TTEPUO/I;

1 2 3 4 5 6 7 8
1133 122 1653 138 1342 1377 1491 1684
2 9

[Tonaras, 4To TpeH A JIMHEHHBIN U YCIOBUA KIACCUYECKON MOJENH BBIIOJIHEHBI:

1) HaifTu ypaBHEHUE TPEHJA U OLEHUTH €ro 3HaunuMocTh Ha ypoBHe 0,05;
2) nath TOYEYHBIM M MHTEpBalIbHBIN (C HaxexHocThio 0,95) HMPOrHo3bl CpegHero u
MHIUBUAYAIbHOTO 3HAYEHUH 10X0/10B Ha JIEBSITHIN TOJ.
Tema 17. MoaenupoBaHue TPeH/Aa U CE30HHON KOMIIOHEHTHI B /TIMTHBHBIX MO/IEJISAX
BpeMeHHbIX psaaoB (10 yacoB)

3amanue 17.1

Ha nepBoM sTamne noctpoeHus aJAUTUBHON MOJIEIH BPEMEHHOTO Psiia JUHAMUKU
OCYILECTBIISAETCS:

a) aHaJIMTUYECKOE BhIPAaBHUBAHNE UCXOAHOTO Psijia AMHAMUKH ;

0) BbIpaBHMBAHHE UCXOJIHOTO psifia TMHAMUKHA METOJIOM CKOJIB3SIILEN CpeaHei;

B) pacueT OLEHKU C€30HHOW KOMIIOHEHTHI;

I') yCTpaHEHHE CE30HHOI KOMIIOHEHTHI U3 UCXOHBIX YPOBHEHN psiia AMHAMUKH.

3amanue 17.2

Kaxkue n3 cienyrommx yrBepKaeHUN BEPHBI:
a) C yBEJIMYCHHEM BEJIUYMHBI Jlara BIMSHHE OOBSCHSIOUICH NMEpPeMEHHOM Ha 3aBHCHUMYIO
MIEPEMEHHYIO IMaJJaeT, YTO OTpakaeTcs Ha CTATUCTUYECKON 3HAYMMOCTH COOTBETCTBYIOILETO
ko3¢ duLreHTa perpeccuu;

0) 7aroM B JMHAMHYECKOH OSKOHOMETPUYECKOM MOJEIM Ha3bIBAETCSl BEJIWYHHA,
XapaKTEPU3YIOLasi NHTEPBAIIBI BPEMEHH, 10 KOTOPBIM ITPUBEIEHBI UCXOHBIE ITOKA3ATENH;




B) SKOHOMETPUYECKMMM MOJENISIMHM C paCHpEelesIEHHbIM JIarOM Ha3bIBalOT MOJENU
BPEMEHHBIX PSAIOB, KOTOpPbIE COJAEpKAT HE TOJIBKO TEKYLIUME, HO M JIarOBble 3HAUYEHUS
(aKkTOPHBIX IEPEMEHHBIX;

I) HE BCE MOJIEIM, MOCTPOCHHBIE IO BPEMEHHBIM psJiaM, Ha3bIBAIOTCS AUHAMHYECKUMHU
HSKOHOMETPUYECKUMH MOJCIISIMU;

3amanue 17.3

[To nanubIM 3aganus 13.5 MOCTPOUTH JIMTUBHYIO MOJI€Th BHEITHETOProBOTr0 000poTa.

Tema 18. MoaeaupoBaHue TPEeHAA U Ce30HHON KOMIIOHEHTHI B MYJIbTHIINKATUBHBIX
Moj1eJIsiX BpeMEeHHBIX PS/I0B

3amanue 18.1

[TocnenoBarenbHOCTE KOI(PGUIIUEHTOB aBTOKOPPEISAIMU TEPBOrO, BTOPOTO M Oojee
BBICOKUX MTOPSIKOB HA3BIBACTCS:

a) aBTOPErpecCUOHHON (PyHKIMEH;

0) npenenbHON (yHKIMEH;

B) aBTOKOPPEJIALIMMOHHON (DyHKIIHEH;

r) pyHKIMEH IpaB1ono100us.

3amanue 18.2

Ilo JaHHBIM 3aJaHUusl 13.5 IMOCTPOUTh MYJIBTHUINUIMKATUBHYIO MOJCJIb BHCIIHETOPIOBOI'O
000pOTa U CPAaBHUTE 110 KAYECTBY C a[TTATUBHON MOJIENbIO (3amanue 17.3).

Tema 19. Cranmonapuabie BpeMeHHble psiabl (10 yacoB)
3ananmne 19.1

[IpoBepuTh Ha CTalMOHAPHOCTH BPEMEHHOM psJ, NPEICTABICHHBIA B 3agaHuu 13.5,
IIPUMEHHUB:

a) HelapaMeTPUYECKUE TECThI POBEPKH HATTMUUSI CTAIIMOHAPHOCTH;

0) mapaMeTpU4eCcKHe TeCThl IPOBEPKU HAIMUUS CTALIMOHAPHOCTH.

Tema 20. luHamMuYecKre IKOHOMETPHYECKHE MOJEJIH ¢ pacnpeaeaeHHbIM jgarom (10
4acoB)
3aganue 20.1

MonensiMu aBTOpErpeccuy Ha3bIBAIOTCS MOJIEIH, COJepKAIlIUe B KayecTBE (PaKTOPOB:
a) J1JaroBble 3Ha4Y€HUs (DAKTOPHBIX IEPEMEHHBIX;

0) 3amMenIarore MepeMeHHbIE;

B) JIaroBbl€ 3HAYEHMSI 3aBUCUMON [TEPEMEHHOM;

') QUKTUBHBIE IEPEMEHHBIE;

3amanue 20.2

[lepemenHast, BIUsSHUE KOTOPOH XapaKTEpU3yeTCsl HEKOTOPBIM 3ala3/ibIBaHUEM,
Ha3bIBAETCH:

a) MHCTPYMEHTAJIbHON IIEPEMEHHO;

0) 3aMeraroieil mepeMeHHoM;



B) JIaroBOM MEPEMEHHOI;
') QUKTUBHON MEpEeMEHHOM.
3ananmne 20.3

B Mozenu noiMHOMHMANIBHBIX JIArOB MPENIOJIaraeTcs, 4YTo 3aBUCUMOCTh KO3(PPUIIEHTOB
IIPH JIATOBBIX 3HAUEHUSAX OOBACHAIONIEH IEPEMEHHOM OT BEJIMYUHBI Jlara OMHUChIBACTCS:

a) crereHHOM yHKIUMEH;

0) TPUrOHOMETPHUUECKON (QYHKIIMEH;

B) JorapuMuyecKor pyHKIue;

I') IOJIMHOMOM M-OM CTETEHHU.

3amanue 20.4

Kaxue n3 cienyrommx yrBepKaeHU BEPHBI:
a) C yBEJIMYCHHEM BEJIUYMHBI Jlara BIMSHHE OOBSICHSIOUICH NMEPEeMEHHOM Ha 3aBHCHUMYIO
MIEPEMEHHYIO IMaJ]aeT, YTO OTPakaeTcs Ha CTATUCTUYECKOM 3HAYMMOCTH COOTBETCTBYIOILETO
ko3¢ duLeHTa perpeccuu;

0) JlaroM B JMHAMHUYECKON SKOHOMETPHUYECKOW MOJENM Ha3bIBAeTCs BEIUYMHA O,
XapaKTepHu3ylollasl 3ana3/bIBaHie B BO3JICHCTBUU (paKTOpa Ha pe3ysbTar;
B) B 3aBHCHUMOCTH OT croco0a OmpefeseHuss OXUAAEMbIX 3HAuUeHUN IMoKa3aTesel
pa3aMyaoT MOJEH a/IallTUBHBIX O’KUJAHUI U HEMOJIHOM (YaCTUYHOW) KOPPEKTUPOBKH;
I) B aBTOPErPECCMOHHON Mojiene B JIaroBoM (opme HCHOJb3yeTcs JUIIb 3aBHCUMAs
MepeMeHHasl.

3amanue 20.5

Omnpenenute BEpHbIE YTBEPKACHUS:

a) mpeoOpazoBanume Koiika mpeamnosiaraeT MOCTOSHHOE YMEHBIICHHE aOCOTIOTHBIX
3HaYeHUHN KO3(PPUIIEHTOB PErpeccuu ¢ yBEIMUYEHHUEM JIara;

0) npu ucnoJib30BaHUU npeoOpazoBanus Koiika onpenernenne Haauuns aBTOKOPPEISALUT
Ha OCHOBE cTaTUCTUKU [[apOuna-YoTcoHa HEBO3MOXKHO;

B) wucnojs3oBanue o60biyHOro MHK 1y1st omeHok aBTOperpeccHOHHBIX MoJelnei
HerenecooOpa3Ho, B IEPBYIO OUepelb, N3-3a MPOOIEMbI aBTOKOPPEIISIIUH.

3amanue 20.6

[To nmawebIM 3amaHus 13.5. MOCTPOUTH ABTOPETPECCHOHHYID MOJEIb BHEIIHETOPrOBOTO
000poTa 1Mo KBapTajaM ¢ JJaroM, paBHbeIM 1.

3amanue 20.7

[To manubM 3amanus 13.5 ompenenuTs KO3(PPUIIMEHTH aBTOKOPPEISALUA YPOBHEH psiaa
JTUHAMUKHU TIEPBOTO U BTOPOTO mopsiaka. [locTpouts ypaBHEHHE aBTOPETPECCUU UMITOPTA BUA Yt

=Bo+PixietPayer + e

Tema 21. Moaenu aganTUBHBIX 0KUAAHUN M YACTHYHON KoppekTUPOBKH (10 yacoB)

3aganue 21.1
Omnpenenute BEpHbIE YTBEPKACHUS:
a) mpeoOpazoBanue Koiika, MoIenb aXaNTHBHBIX OXHIAHHWHA, MOJEITh YaCTUIHOU
KOPPEKTHUPOBKH SIBIISIOTCS TI0 CYTH aBTOPETPECCHOHHBIMUA METO/IaMH, TaK KaK B pe3yJbTaTe UX



UCIOJIb30BaHUSA CpeOu OOBACHAIOIIMX [EPEMEHHbIX IOSBJISIETCA JlaroBas —3aBUCHMast
IepeMEeHHas;
0) cxema AMOH siBIsieTcs 00001IeHHBIM peoOpa3oBanueM Koiika;
B) MpHU HEOOJBIION BHIOOPKE OLIEHKU B MOJETN YaCTUYHOW KOPPEKTUPOBKH MOTYT OBbITh
CMEIIICHHBIMHU.

3aganue 21.2
B cooTBeTCTBHM € MOJIENBIO aaNTUBHBIX OXKHUIAHUH 00beM IPEIIOKEHUS POPMHUPYETCS
0 CIEAYIOUIEN CXEME:
S* =AS ¢+ (1-1) S* 4,
rae S*u S - oKujaeMblil U JeMCTBUTEIbHBIA 00BEMBI IPEATIOKEHUS .
3aroJIHATE TPOOEIIBI B CIEAYIONIEH Tabauie npu yciaoBuu, 9to A = 0,4.

MowmenT t-3 T-2 t-1 t t+1
BPEMEHH

S* 90

S 100 120 150 170 -

5.4 CamocrosiTesibHast padoTa

Pe3ynbrathl camocTosATENbHON pabOThl CTYIEHTOB JOJDKHBI OBbITH O(OpPMIIECHBI B BUJE
MEPCOHAIBHOIO TOPTHOJIUO CTYIAEHTa, T.€. B (OopMe ManKu 3JIEKTPOHHBIX JIOKYMEHTOB,
OTpakarolIUX BBIOJHEHHYIO CaMOCTOSITENIbHYIO pabotry cryaeHta. llpu stom B moprdoino
JOJIKHBI OBITH BKIJIFOUEHBI:

- Ilpe3eHTanus 1o 3aJaHHOM TEMaTHKE

— OTBETHI Ha BOIPOCHI BXOJHOIO TECTUPOBAHUS

— CIIMCOK JIUTEpATyphl, CAUTOB C KOTOPOM paboTaj CTyEHT IpU U3YUYEHUH Kypca

—  pe3yabTaThl IPOMEKYTOUHBIX KOHTPOJIbHBIX CPE30B

BrinosiHeHHBIE 3a/1aHUS TPOBEPSIIOTCS MPEIOaBaTeIeM U OLICHUBAIOTCS B Oasuiax.

Ilnan opranuzanuu caMmocTosITeIbHOM padoThI

Ne Temsbl @OopMBI OTYETHOCTH Yacsl Cpoku
/11
1 |Ilpenmer skoHOMETpHKHM M e€| [loknan, pedepar, scce — 110 6 Ilo
OCHOBHOC COJCPIKAHNC BBIOODY; OTBEThI Ha pacrrcaHuio
KOHTPOJIbHBIE BOIIPOCHI,
BBITIOJTHEHHE 3a1anuit 1.5-1.9
2 | MeTo10JI0THs SKOHOMETPUKH | KOHCIIEKTHI ~ OCHOBHOH W 6 ITo
JOTIOJIHUTEIBHOMN paclnucaHuio
JIUTEPATYPhI,  BBINOJHEHUE
3ajganuii 2,10 — 2,14
3 |OmnodakropHas Mozenb | KOHCIIEKTBI  OCHOBHOM M 6 ITo
HAapHOM JIMHEWHOW PErPECCHH. | [OMOIHUTENLHOM pacnucaHuio
[Tokazarenu Koppensuuu JINTEPATYPHI, BBIIIOJTHCHHEC
3amanuit 3.12 —3.22
4 |Toueuynsle W WHTEPBAIbHBIC| KOHCIIEKTHI OCHOBHOH W 8 Ilo
OLCHKHN MapaMeTPOB | NOIIOJIHUTEIILHOM pacnoucaHuio
YPaBHEHUS PErPECCUH JIUTEPATYPhl,  BBINOJHEHUE
3ananuii 4.6 —4.11
5 |IIpoBepka KauecTBa ypaBHEHUS | KOHCIIEKTBI ~ OCHOBHOM W 6 ITo
perpeccun JOTIOJTHUTEIbHO U pacnucaHuio
JIUTEPATYPhI,  BBINOJHEHUE




3agaHui 5.8 — 5.13

6 |Hemuneiinas perpeccus KOHCIIEKTBI ~ OCHOBHOM U 8 ITo
JOTIOJIHUTEIBHOMN pacnyucaHuio
JUTEPATypPhl,  BBITIOJIHCHUE
3anaHuil 6.4 — 6.8
7 |MHO>eCTBEHHBII KoHCIIEKTBI ~ OCHOBHOM U 8 ITo
PErpeECCHOHHBIN aHaJIN3. | TOTIOTHUTEIILHOM pacrucaHuio
MynbTHKOIIMHEAPHOCTD JUTEPATypPhl,  BBITIOJIHCHUE
3ananuil 7.4 — 7.5
8 |Ouenka napameTpoB | KoHCIIEKTEI  OCHOBHOW U 12 ITo
YPaBHEHUS ~ MHOKECTBEHHOM | JOMOIHUTENLHOM PAacCIHCaHUIO
JUHEHHOW  perpeccuu Y| TUTepaTyphl,  BBITIOJIHCHUE
3HAa4YMMOCTH MOJECIIU 3agannii 8.4 — 8.6
9 |Iloxazarenu CBSI3H pH | KoHCIIEKTBI  OCHOBHOM U 10 ITo
MHO>KECTBEHHOM PErpeccuu JOTIOJTHUTEIHHON pacrucaHuio
JUTEPATypPhl,  BBITIOJIHCHUE
3ajaHuit 9.2 - 9.3
10 |ITpoBepka kauecTBa MOJENU|KOHCIEKTH  OCHOBHOM U 10 ITo
MHOX>KECTBEHHOW DPErpecCUy M| JOIOIHUTEIBHOM pacrucaHuio
HCII0JIb30BAaHUC cc A | TATEPATYPHI, BBIIIOJTHCHHEC
MIPOTHO3a 3amanmii 10.3 — 10.4
11 |TIpoGmemsr cnenudukanuy| KoHCEKTHl  OCHOBHOM M 10 ITo
MoJesen MHOKECTBEHHOM | IOMOJIHUTENLHOM PaCIHCaHUIO
perpeccun JUTEPATypPhl,  BBITIOJIHCHUE
3amanuit 11.4—11.5
12 |IIposepka HaATUYUH | KOHCIIEKTBI  OCHOBHOM M 8 ITo
FeTCPOCKCTACTUIHOCTH JOTIOJTHUTEIbHO U pacnucaHuio
JUTEPATypPhl,  BBITIOJIHCHUE
3amanui 12.3 - 12.4
13 | ABTOKOppETSIHs OCTaTKOB KoHCIIEeKTBI  OCHOBHONl | 10 ITo
JOTIOJIHUTEIBHOMN paclnucaHuio
JUTEPATypPhl,  BBITIOJIHCHUE
3aganuid 13.4 —13.5
14 |Perpeccuonnsie  Monend  ¢|KOHCIEKTBI OCHOBHOW W 8 ITo
(PMKTHBHBIMU IEPEMEHHBIMA | JOMOJIHUTEIEHOM pacnucaHuio
JUTEPATypPhl,  BBITIOJIHCHUE
samanui 14.3 — 14.4
15 |Cucremsl OJTHOBPEMEHHBIX | KOHCIIEKTHI  OCHOBHOU U 8 ITo
YPaBHEHHUH JOTIOJTHUTEIBHON pacrucaHuio
JUTEPATypPhl,  BBITIOJIHCHUE
3agaHui 15.4 —15.5
16 |Bsenenue B aHanu3| KOHCIIEKTHl  OCHOBHOM M 8 ITo
BPEMEHHBIX PSAJOB. JOTIOJTHUTEIbHO U pacnucaHuio
JUTEPATypPhl,  BBITIOJIHCHUE
3amanuit 16.5-16.8
17 |Monenuposanue TpeHga ¥ |KOHCHEKTBI OCHOBHOM U 10 ITo
CE30HHOM  KOMIIOHEHTBHI  B|[OIOJIHUTENEHOM pacrucaHuio
AIAMTUBHBIX MOJCIAX | TMTEPATYPHI, BBITNIOJIHCHUE
BPEMEHHBIX PsI/IOB 3amanmii 17.2 —17.3
18 |Monenuposanue TpeHga ¥ |KOHCHEKTBI  OCHOBHOM U 8 ITo
CE30HHOM  KOMIIOHEHTBI  B|[OIOJIHUTENEHON pacrucaHmio




MYJIbTHUIUTMKATABHBIX MOJEIISX | TUTEPATYPhl,  BBIMIOJHEHUE
BPEMEHHBIX PsIJIOB 3amanmii 18.1 — 18.2
19 |Crammmonapssie BpPEMEHHBIE | KOHCIIEKThI  OCHOBHOM U 10 ITo
pAIbI JIOTIOJIHUTEIIbHO M pacnucaHuio
JUTEpaTyphl,  BBITIOJIHCHHE
3amannii 19.1
20 |/lunamuueckue KOHCIIEKTEI  OCHOBHOM W 10 ITo
OKOHOMETPUYECKHE MOJEIH C|NONOIHUTEIbHOU pacnyucaHuio
pacpeACICHHBIM JIarOM JIMTEPaATYpHI, BBITNIOJIHCHUE
3aganui 20.5 — 20.7
21 |Mopgenu amanTUBHBIX | KOHCIIEKTBI  OCHOBHOM U 10 ITo
OXKMJIAHMM M YaCTUYHOM | JOMOIHUTEIBHON PACIHCAHUIO
KOPPEKTUPOBKH JTUTEpaTyphl,  BBITIOJHCHHE
3aganuit 21.1 —21.2

Boinonnenue 3amanuit mo Bcem (GopmaM oTdeTtHOCTH mnpexanoiaraer 100 GamibHyIO
OLICHKY 3HAHHUI M0 MOJIYJIbHO-PEUTUHTOBOM cucTeMe. [Ipy BBINOJIHEHUN MEHBIIETO KOJIUYECTBA
(OpM OTUETHOCTH OLIEHKA 3aBUCUT OT KOHKPETHOTO BUAA pabOThI, BBINIOJIHEHHOTO CTYACHTOM.

O PexTUBHOCTh CaMOCTOATENBHOM pabOThl BO MHOTOM OyZAET 3aBHCETh OT TOr0, Kak
aKTUBHO U TBOPYECKH CTYIEHT paboTaeT Ha ayJUTOPHBIX 3aHATHAX. [loaToMy nepen 3aHaTHEM
ClIeIyeT MPOYMUTATh KOHCIEKT JIEKIUH, ONPEACIUTh HEMOHITHbIE CTATUCTHUECKUE KAaTErOpUH,
¢opmynbl. JlJis OTBETOB MO HEMOHATHIM BOMPOCAM HEOOXOJUMO HPOYHUTATH TEOPETUYECKUM
MaTepuag B JIUTEPATypHbIX HCTOUHUKAX, IMO3HAKOMHUTHCS C MPAKTUYECKUM IMPUMEHEHHEM
TEOPETUYECKUX TIOJIO)KEHUH B MEPUOJUYECKHX W3/IaHUAX, 3aKOHCIIEKTHpPOBaTh Haumbosee
UHTEPECHbIE paOOTHI.

CamocrosrenbHas paboTa CTYJIEHTOB II0 OCBOCHHMIO CTATHUCTUYECKHMX METOJIOB
00paboOTKK M aHalIKM3a CTATUCTUYECKUX JAHHBIX MO3BOJIUT UM MOJIYyYUTh U 3aKPENUTh HABBIKU
Hay4YHO-MCCJIEI0BATENbCKOM pabOThl, MOArOTOBUTHCS K JOKJIaay Ha ampeiabCKOW HaydHO-
MPaKTUYECKON KOH(EpEeHIIMH CTYyIEHTOB By3a, y4aCTBOBATh Ha PErMOHAIbHBIX U MEXBY30BCKUX
KOH(EepeHIHIX HE TOJBKO M0 CTaTUCTUKE, HO U MO IPYTUM SKOHOMHYECKUM TUCIUIUINHAM.

Jlis OCBOEHUSI METOJIUKU IOCTPOEHHS] MOJEIN MHO>KECTBEHHOW PpEerpeccuu, OLEHKU
reTepOCKEAACTUYHOCTH U aBTOKOPPEJSLUMU OCTATKOB HIDKE NPUBOAATCS npumepsl 1-3
pacCMOTpEHUs ATUX TEM U PEIICHUS 3a]1a4 C UCTOIb30BaHNEM MakeTa aHanu3a Microsoft Excel.

MeToauyeckne yKazaHus JJIsl CAMOCTOSTEILHOI PadoThI M0 PellieHHI0 OTAeTbHBIX
3aj1a4 N0 Kypcy «IKOHOMETPHKA»

INPUMEP 1. JIuHeiinas MOJeJIb MHOKeCTBEHHOI perpeccuu

MHokecTBeHHasi perpeccusi IpeACTaBIseT CcO00M KOPPENSLUUOHHYIO 3aBHUCHUMOCTh
pe3yJIbTaTUBHOTO NpHU3HAKa OT ABYX U Oojee (paxTopoB. Mojienb MHOXKECTBEHHOH perpeccuu
UMeeT BUJ:

V=f(X1,X2X3 ..X,)

TeopeTnueckoe ypaBHEHUE JTMHENHON MHOKECTBEHHONW PErPECCUN BBITJISAUT
CJIEIYIOLTUM 00pa3oM:

Y==6y) + 6;x;t6x+...t6,x, + €,

I7I€ 6p - CBOOOJHBIN WIEH ypaBHEHUS, ONIPEAEIAIONINI 3HaUeHNE Y B ciydae, Korja Bce
OOBSCHAIOLIUE IEPEMEHHBIE X; paBHBI (;



6; — J-Thlii TeOpeTUdYeCKUi kK03(puLmeHT perpeccun (4aCTUYHBIA KOAPPULIHEHT
perpeccun);

e — ciiydaiiHast omnOKa (ciyJaiiHasi COCTaBIISAIONIAN ).

MHoromepHasi perpecCMOHHasi MOJI€INb, Il KOTOPOIl COOI0Jat0TCs MPEANOCHUIKI
npuMenennst metona MHK, Ha3zwpiBaeTCsi HOpMalIbHOM (KJIACCHYECKOM) MOJIETBIO PETPECCHH.

B marpuuHo#t popme HOpMalibHAsE perpecCUOHHAs MOJIENb UMEET BUJL:

Y =X*b +e,

rae Y — ciydailHbIil BeKTOp-cToJiOer] pasMepHocTH (n x 1) HaOmr0gaeMbIX 3HAYEHUN
Pe3yJIbTaTUBHOTO MPU3HAKA;

X — wmarpuna pasmepHoctd (n X (m+1)) HaOmogaeMbIX 3HAYEHUH (PAKTOPHBIX
npu3HakoB. JloOaBnenue 1 (eaunHuIbI) K 001eMy 4ucay (PaKTOPOB M YYUTHIBAET CBOOOTHBIN
yieH by B ypaBHEHMM perpeccuu. 3HaueHus (akropa Xo Ui CBOOOJHOTO WiI€Ha IMPUHSTO
CUNTATh PaBHBIM €IMHHIIC;

b— Bekrtop-ctonbern; pazmepHoctH (( + 1) +1) HEM3BECTHBIX, MOIJIEKAIIMX OIEHKE
apaMmeTpoB MOJIENH, KOIPPUIIMEHTOB PErpecCcHy;

€ - CllydyaliHbIi BEKTOp-cTOI0El pa3MepHOCTH (n X 1) ommbok HabII0IeHUH.

Yi
Y,

JluneitHoe ypaBHEHUE B BEKTOPHOH opMe UMEET BUT

Y =X*b +e,

OTcroz1a OTKIIOHEHUS OTIPEIEIISIIOTCS

e=Y — Xb.

CrnenoBaTenbHO, CyMMa KBaIpaTOB OTKJIOHEHUH B BEKTOPHOM (hOpME MOKHO
MPEJICTaBUTh:

S=Vel=er* e,

I er - TPAaHCIIOHUPOBaHHAs MaTpHIlla € (B KOTOPOW CTPOKH MAaTPHIBI € 3aMEHSIOTCS
CTOJIOIIAMH).

er =(Y - Xb)r

CymMa KBaJpaToB OTKJIOHEHUH B MAaTPUIHOM BHUJIC:

S=er*e=YrY-brXrY-YrXb+br Xr Xb,

rae Xr v YT TpaHCIOHUPOBAHHbIE MAaTPHIbl X U Y.



Taxk kak br Xr Y = YrXb,

S=YYr-2br XrY +brXrXb

Jlist onipeiesieHnsi MUHUMAJIBHOTO 3HAYEHHS S, HEOOXOMMO HAWTH €ro Mpees, TO €CTh
npoauddepeHInpoBaTh 1o b.

YacTnas mpousBogHas S mo b

dS/db=-2XrY +2 (Xr X)b.

[IpupaBHHMBass 4YacTHBIE IPOU3BOJHBIE HYIIIO,

IIOJIyYMM CUCTEMY HOPMAJIBHBIX
YpaBHEHUM, KOTOPOE B MATPUUHOM (popmMe UMeeT BU:

XrY=XrXb.
Orciona b= (Xr X)" *Xr Y,
rge Xr X =
1 1 1 ....1 1 X11 X12 X13.... XIm
X11 X21 X31.... Xnl 1 X21 X22 X23.... Xom
=1 X12 X22 X32.... Xp2 * 1 X31 X32 X33.... X3m
X13 X23 X33.... Xn3 | |
Xim X2m X3m-... Xnm 1 Xn1 Xn2 Xn3.... Xom
Yyi
Vi Xii
XryY= Y Yi Xi2
Vi Xi3
VYi Xim

Omnpenenenre OL[EHOK [apaMeTPOB MOXKET OCYIIECTBIISITHCS TAKKE C TIOMOIIbIO

onpeznenuTenei Matpuil. CucreMa HOpMaJIbHBIX YPaBHEHUM, NIOJydaemasl py UCIOJIb30BaHUU
MHK BBITTIAIUT CeayonM 00pa3om:

Yy=nby +b; ¥x; +b, ¥xo+ +bp YXp
Y}’Xl = by Yx;+tb; Yx4 2 +b, Vx; X+ |+ bp YXp X1

Yyx =by Vx,+ by Vx; xp + by Vxo xp+ ... + b, Vx,°

Onpeaenurenu MaTpuIl

b—Abb—Ab‘ b _Abp
O —_ b ] _ - 9o p -
A A A
rae [l — onpeaenurens CHCTEMBI YpaBHEHUI,
Hwo, Hp1, Hpp — 9aCTHBIE ONIPEACITUTEIIN.

n Yxi Yx» . ¥Yx
Vxi Vxi© Vxox; ... VXp X1
H= VX2 ¥xixp YX22 o YXpXo

2
Vxp YXiXp YX0Xp... YXp




Yactubeie ompenenurend Hpo, dpi, pp MOJIydaroT IyTeM 3aMEHBI COOTBETCTBYIOLIETO
CTOJIOIa MaTPUILIBI ONIPEAETUTENSE CUCTEMBI JAHHBIMH JIEBOI YaCTH CUCTEMBI.

Hanpumep, ¢ moMouipio KjIacCMUECKOro METOJa HauMEHBIIMX KBaJpaTOB HEOOXOAUMO
OLICHUTh MapaMeTphl JMHEHHON AKOHOMETPHUUYECKON MOJeNd, OMMChIBaIoUIel (opMupoBaHUE
o0bema mnpoaax osnekTposHeprurd B MiH. MBT —u (Y) Ha HEKOTOPOM 3HEPreTM4ecKoM
HPEeANpUATHH B 3aBUCUMOCTH OT BennuuHbl JIDII B 10 ThIC. KM (X)) U KOJIMYeCTBa OTpedUTEeH
sHepruu B 100 ThIC. yesnoBek (X » ) HaONIOaeMble 3HAaUEHMsI IEPEMEHHBIX Y, Xi, X 2 3a 1991-
2000rr. pecTaBICHBI B TAOIHIIE:

Tab6nuua 1

O6bema npojax nekTposHepruu B MitH. MBt —u (Y), runna JIDII B 10 ThIC. KM (X)),
KoJM4ecTBO norpedurenet sHepruu B 100 Thic. yenoBek (X 2 )

l'on Y X] X2
1997 3.2 1.2 3.6
1998 3.3 1.3 3.7
1999 3.4 10.3 3.8
2000 3.5 1.4 3.8
2001 3.6 1.4 3.9
2002 3.6 1.5 3.9
2003 3.7 1.5 4.0
2004 3.8 1.6 4.0
2005 3.9 1.6 4.1
2006 4.0 1.7 4.2
OneHum napameTpbl MOJIENIN UMeroLIel popmy
y=bo+bix;+bx,+e
BekTop y oObsicHsIOLIElN IepeMeHHONM U MaTpULbl X MPEICTaBICHbI B BUJE:
3,2 1 1,2 3,6
3,3 1 1,3 3,7
3.4 1 1,3 3.8
3,5 1 1,4 3,8
Y=36 , X=1 14 39
3,6 1 1,5 3,9
3,7 1 1,5 4,0
3.8 1 1,6 4,0
3,9 1 1,6 4,1
4,0 1 1,7 42
JIjis MPOMEKYTOUHBIX PAacueTOB MOCTPOUM TaOIHILy 2.
Tabnuna 2
[IpomexxyTOUHBIE pacdeTsl JUIsl OLIEHOK ITApaMETPOB YPABHEHHUSI PErPECCUU
Ne Y X1 X2 X1 2 X22 ¥X1 ¥X2 X1 X2
1 3.2 1.2 | 3.6 1,44 12,96 3,84 11,52 4,32
2 3.3 1.3 | 3.7 1,69 13,69 4,29 12,21 4,81
3 3.4 10.3 | 3.8 1,69 14,44 4,42 12,92 4,94
4 3.5 14 | 3.8 1,96 14,44 4,9 13,3 5,32
5 3.6 1.4 | 39 1,96 15,21 5,04 14,04 5,46
6 3.6 1.5 | 3.9 2,25 15,21 5,4 14,04 5,85
7 3.7 1.5 | 4.0 2,25 16 5,55 14,8 6
8 3.8 1.6 | 4.0 2,56 16 6,08 15,2 6,4
9 3.9 1.6 | 4.1 2,56 16,81 6,24 15,99 6,56




10 4.0 1.7 | 4.2 2,89 17,64 6,8 16,8 7,14

UuTOo

ro 36| 145 39 21,25 152,4 52,56 140,82 56,8
cpe
JTHU
e 3,6 1,45 3,9 2,125 15,24 5,256 14,082 5,68

HeobOxonumo HalTH nmpousBeneHue Matpul X TX. o IIpaBUJIy YMHOXKEHUS MaTtpul A
Ha B B HOBOI MaTpuuie C KaXblil 2JIeMEeHT (C 1j), CTOSIIMI HA EPECEUEHUH 1-TON CTPOKH U j—
TOTO CTOJIOLIA MOJIy4aeTcss B BUJIE MPOU3BEACHUS I-TOW CTPOKH MaTpullbl A Ha J—-TbIi cTOJOEI]
Martpuusl B.

[TosTOoMy nIpou3BeneHne

n ZX] ZXZ
XTX= ¥x ¥x¢ Sxix

2
DX2 XX1 X2 )2X2

Kak u3BecTHO M3 MaTpU4HOM anreOpbl ONPEaeIUTENb MATPULBI A

a11 a2 a3
A= aj axpn ax
431 aszy as3

BBIUUCIIACTCA TAK: ,Z[ (A) =ai] az ass +ai a3 a3z +a 13 dp; A3z — 413 aAz Az -4a 2 az; asz

-ajq a3 ax

OCYIHCCTBJ'ISICM HpOMC)KYTOLIHBIe BBIYHCIICHUSA IJISI Hameﬁ 3aga4dyun:
11,2 3,6
11,2 3,7
113 3,8
1 1,4 3,8
11,4 3,9
1,5 3,9
1,5 40 =
1,6 4,0
1,6 4,1
1,7 42

1 1 1 1 1 1 1 1 1 1
XTX=121313141415 15 16 1,6 1,7 *
3,6 3,7 3,8 3.8 3.9 39 4,0 4,0 4,1 42

N e Y

10 14,5 39
= 14,5 21,25 56,8
39 56,8 152,4
I(XTX)=10*21,25* 152,4 + 14,5 * 56,8 * 39 + 39 * 14,5 * 56,8 - 39 * 21,25
*39-14,5 * 14,5 * 152,4 - 10 * 56,8 * 56,8 = 32385 +32120,4 + 32120,4 —
- 32321,25-32042,1 — 32262,4 = 0,05
Onpenenum MaTpully ajiredpandeckux A0MOTHEHUMI:

Dy; D12 Di3



D= Dy Dy Dy
D31 D3 D33

rac Dij = (-1) i M ij;

M jj — MUHOp 3JI€MEHTA, CTOALIETO Ha MEPECEYEHUN 1-TOH CTPOKHU M J-TOTO
Matpuubl X T'X.
21,25 56,8
Dii=(-D"" 568 1524 |=21,25%152,4-56,8-39=12,26

14,5 56,8
Dip= (-1)"? 39 152,4 |=14,5%152,4 - 56,8 * 39 =54

14,5 21,25
Diz= (-1)'7]39 56,8 |=14,5*56,8-21,25*39=-5,15

14,5 39
Dy = (-1)*" 56,8 152,4 |=14,5*152,4 -39 * 56,8 = 5,4

10 39
D= (-1)*7? |39 1524 |=10*152,4-39%39=3

10 145
D= (-1)*7 39 56,8 |=10*56,8-14,5%39=-25

14,5 39
Dy = (-1)°" 21,25 56,8 |=14,5* 56,839 *21,25=-5,16

10 39
D= (-1)*? | 14,5 56,8 |=10*56,8-39*14,5=-2,5

10 14,5
Dy;= (-1)°7 | 14,5 21,25 |=10*21,25 14,5 * 14,5=2,25

12,26 54 -5,15
D= 54 3 -2,5
-5,15 -2,5 2,25

CocTaBJisieM IPHCOeMHEH Y0 MaTpuiy (X ' X)*.
12,26 5,4 -5,15
X'X)*=D'= 54 3 25
-5,15 2,5 225

D' = D, tak kak Marpuna D cummerpuyHa.
Otcroaa Haxo1uM OOpaTHYIO MaTpuLly

(X T X)* 1 12,26 5,4 -515
XTX)'= = | 54 3 -25]=
O(X"™X) 0,05 5,15 2,5 2,25

245,2 108 -103
= 108 60 -50

crooma



-103  -50 45

3.2
3.3
3.4
1 1 1 1 1 1 1 1 1 1 35
X'Y=121313141415 1,5 16 1,6 1,7 * 36 =
3,6 3,7 3,8 3,8 3,939 40 40 4,1 42 3.6
3.7
3.8
3.9
4.0
>y 36
=yYx1y = 52,56
Y X2y 140,82
Tenepsb onpenenum BEKTOP OLIEHOK bj.
2452 108 -103 36 -0,78
b=X"X)"*x"Y={108 60 -50 52,56 = 10,60
2103 -50 45 140,82 0,90

y=- 0,78 +0,60 x1 + 0,90 x2

[IpoBepum mony4eHHbIE PE3YJIbTAThl C TOMOIIBIO CTAHIAPTHOW CTATUCTUYECKON MPOrPAMMBI
JIMHEVH u uucrpymenta PETPECCHS u3 nakera ananusa Microsoft Excel.

I. Crpoum Marpuily X OOBSACHSIOIIMX IEpeMeHHbIX pasmepoM 10x3, B KoTopoil
MEePBBIN CTOIOCI C €IMHUYHBIMH 3JIEMEHTAMH COOTBETCTBYET YMHOXEHHUIO KodhduimenTa by Ha
CIUHULLY:

1 X11 X12 X 13 1 1,2 3,6
1 X21 X22 X23 1 1,3 3,7
1 X31 X32 X33 1 1,3 3,8
I X41 X42 X43 1 14 338
1 X51 X52 Xs53 1 1,4 3,9
X = 1 X61 X62 X63 — 1 1,5 3,9
1 X71 X72 X73 1 1,5 4,0
1 Xg1 Xg2 X83 1 1,6 4,0
1 X91 X92 X93 1 1,6 4,1
1 X101 X102 X103 1 1,7 4,2

[TocTpouTh TPAaHCIOHUPOBAHHYIO MAaTPUILy MOXKHO ABYMs CIIOCOOaMHU.

1) [IPY TPAHCIIOHUPOBAHUU MATPHULIBI C TOMOIIBI0 KOMaHAbl MEHIO:

o konupyem matpuny X B Oydep oOMeHa U BblIeNseM s4eiiKy, B KOTOpOil OyneT
COZEP)KAThCS BEPXHUU JIEBBIM 3JIEMEHT MaTPHULIbI X"

o BboIOMpaeM koMmanay IlpaBka, CnenumanbHasi BcTaBKa U B 0TOOpasuBLIEMCS

nuanorooM  okHe — CnenuajbHasi  BCTaBKa  ycTaHaBiMBaeM — (Iakok B OKHE
TpancnonupoBarhb.

2) IIpU TPaHCIOHUPOBaHUM MaTpullsl ¢ nomoinsio pynkunu TPAHCII u3 kareropuu
CchUIKH M MACCUBBI:



. Komupyem maTpuily X B Oydep oOMeHa | BBIIEISIEM BCE SIUCUKH, B KOTOPBIX
GYLET CoIepKaThes MATpHIa X ;

. BbI3bIBaeM Macrtep ¢yHkuuii, B kateropu CCbIJIKH U MaCCHBBI HCIIOJIb3yEM
crannaptayto ¢ynkuuo TPAHCII (X) u koHTpoaMpyeM pe3yibTaT B €€ OKHE (IepBbIH 3JIEMEHT
macciBa X') ;1 = 1;

. JUI TIOJIyY€HHUsI MaccuBa pe3yjibTaToB HaxumaeM F2 u cinegoM KoMOMHAIMIO
knaBum  CtrHShift+Enter. B BblgeneHHbIX — siluefikax — MOSBISIOTCS  PE3yJbTaThl
TPaHCIIOHUPOBAHUSL.

TpancnoHupoBaHHass MaTpULAa UMEET BUL:
1 1 1 1 1 1 1 1 1 1
XT= 121313141415 1,5 1,6 1,6 1,7
3,6 3,7 3,8 3.8 3.9 39 4,0 4,0 4,1 42

[IpousBenenne Marpuil X'X HaxomMM C IOMOILIBIO CTaHIApTHOW (PyHKIMH
MYMHOX (X"; X) u3 kareropuu MaremMaTu4ecKkHe, IPEIBAPUTEIBHO BBIJEINB JUIS BBIBOJIA
pesynbTaTa MaccuB pazmepom 3x3. UtoObr dopmyrna untanack kak ¢opMmysa MacCHMBa CIIEIyeT
HaxaTh Kiasumy F2 xkomouuarmro kinasuin Ctrl+Shift+Enter. IlocienoBaTelsHOCTS JEWCTBUMI:
Macrep ¢yuknuii, B kareropun MarTemMaTHYeCKHe HCIIOIB3YeM CTaHIAPTHYIO (DYHKIIHIO
MYMHOXK (X"; X), Begernstorest maccussl X' u X, OK, F2, Ctrl+Shift+Enter.

B pesynbrarte nosyyaem matpuny:

10 14,5 39
X' X= 145 21,25 568
39 56,8 152,4

VYobexaaemcs, 4TO MOJTyYE€HHAs MaTpUILA SBJISETCS CUMMETPUYHOM.
AHaJOTHYHBIM 00pa30M HAaXOJUM MPOU3BEACHUE X Ty:.

>y 36
XT'V=Sxy = 5256
Y X2y 140,82

PaccunTsiBaeM obparryro mMatpuiy (X' X)' , mpeaBapuTeIbHO BBIAENNB IS BBIBOAA
pe3yibTaTa MaccuBa pa3MepoM 3x3 M HCHOJIb3YS CTaHJAPTHYIO MaTeMaTHYeCKYI (YHKIUIO
MOBP (X" X). /It BEIBO/Ia MACCHBA TAKKE UCHOJIB3YIOT Hocie BBoAa QyHKIMH KiaBuiry F2 u
komOuHanuto Ctrl+Shift+Enter.

B pesynbrare momay4aem MaTtpuuy:

2452 108 -103
X'X)'= 108 60 -50
103 -50 45

Marpuna Takxke sBISIETCS CAMMETPUYHOM.
OmnpenernsieM BEKTOP BBIOOPOUHBIX OLIEHOK KO3 (uLieHToB 1o dhopmyIie:
b=X"X)"*x"Y
JUis 3TOro BBIIENIMM CTOJOEL U3 TpeX S4YeeK M BOCHOJIb3yeMCS MaTeMaTH4eCKON
dyrxameit MYMHOXK (X5 X5 X" V).
[Tomnyuaem cronbery
-0,78
b= 0,60
0,90
[Tonyunnu MoJienb ypaBHEHUS PErPeCcCU:
y=- 0,78 +0,60 x1 + 0,90 x2



WuTtepnperanus ko3QPuineHToB: ko3pduuuent b;, moka3plBaeT, YTO C YBEIUYEHUEM
JUTMHBI JTMHUM 3JeKTporiepenad Ha 10 Teic. KM, 00beM IPOAaX AIIEKTPOIHEPTUU BO3PACTET HA
0,6 M. MBT-4, a ¢ yBeTHYCHUEM YUCIICHHOCTH MOTpEOUTENe 00heM mmpoaax BozpacreT Ha 0,9
MJIH. MBT-4.

CrannapTHbIe OTKJIOHEHUS KO3(PPHUIIMEHTOB S, onpezenseM 1o GopMysiam:

v’ =S.” [(X" X)"1jj,

rae S © — HECMEIEHHas OlLIeHKa JUCHEepCHUU OIIMOOK (HEeCMElIeHHas BbIOOpOYHAas
OCTaTOYHas JUCIepcus);

[(X" X)"jj — j-TBiit maronanbrei snement Matpums (X' X).

Se’
S.’=

n—-m-1
Tel=X(i -y =e e
IZie Y - TEOPETHYECKUE 3HAUCHHsI OOBSCHIEMOH IepEMEHHOH Y.
[To HaiimeHHOMY YpaBHEHHUIO PErPECCUM OTpPENEsieM TECOPETUUECKHE 3HAUYCHHS V U UX
OTKJIOHEHUS OT (PAKTUYECKUX 3HAUCHUM € = Y; - V.
[Tomygaem BekTOpP-CTOJIOCI 3HAUCHHI € 2,
10,11
11,09
11,70
12,11
12,74
e’= 13,18
13,84
14,29
14,98
16,16

3 e%=0,006

Pazngennm nonmyyennoe 3HaueHne Ha n—m— 1 =10 -2 — 1 =7 nony4yaem
S.*=0,006 /7= 0,00086

Orcroza Se = V0,00086 = 0,0293

[Tepen Boruucnenmem B EXCEL cranmapTHeiX OTKIOHEHMH KOd(h(uIEeHTOB Sy
MpeABaAPUTEIIFHO (POPMUPYETCS BCIOMOTATEIBHBIN BEKTOP W3 JUArOHAIBHBIX 3JIEMEHTOB [(XT
X)]]J_] MAaTPHIIBI XTX)'1 .

2452

(X" X)'lii= 60

45

ChopMupyeM MaTpuily 3HAYEHHH KOPHS KBAJPATHOTO M3 3HAYCHHH JIHArOHAIBHBIX
snementoB [(X' X)'jj, Bocmons3oBaBumcs Matemarmaeckoii dyrximein KOPEHD ([(X' X)
Tyss
1ij)

VX" X)'1ij = KOPEHB ([(X" X)"1ij)

15,66

KOPEHB ([(X" X)'1ij))= 7,75

6,71

CrannapTHbI€ OTKJIIOHEHUS KOY(DPHUIIMEHTOB PErPECCHU UCUUCIISIIOTCS 110 hopMyIie:

Sp = Se V [(X" X) 1.



0,458
S, =0,0293 * KOPEHb ([(X" X)']jj) = 0,2271
0,196

Temneps BEIOOPOYHOE YpaBHEHUE PETPECCHU MOXKHO 3allMCaTh B OOMICTIPUHITOM BHUIE, B
CKOOKax 1o K03 GUIMeHTaMH YKa3aB WX CTaHJAApTHBIEC OTKIOHCHHUS:

y=- 0,78 + 0,60 x1 + 0,90 x2
(0,458)  (0,227) (0,196)

Ji OLIEHKU 3HAaYMMOCTU KOA(PPHUIIMEHTOB PETPECCUN PACCUUTAEM 3HAUECHUS t-KPUTEPHSI.

bj
ty =
Sbj
[Tonyuaem BekTOp-cTOJIOE:
tyo -1.703
t= ty = 2.643
() 4.592

Jlisa 3amanHoro ypoBHS 3Hauumoctd 0 = 0,05 HaxoauM 3HaueHUE tKp C IMOMOIIbIO

crangaptHoi cratuctuueckon pynkunn CThbIOJAPACIIOBP (65 n-m-1)
tkp (0, n-m—1) =t Kp (0,05; 10-2-1) = 2,3646

Tak Kak, pacueTHbIC 3HAUCHUS t-KPUTEPUS |t v | > tKp M t vy > t b1 , OTO O3HAYACT, UTO
ko3¢ duLueHTs! by U by 3HAYNMBL.

YpoBeHb 3HAUMMOCTH MTOKA3bIBAET OIPEAEISACTCS BBIPAXKECHUEM

6 =P (Jtei |> txp ).

Ompenensem BekTop P- 3HaueHui (BEpOATHOCTH) i KOAD(PHUIIMEHTOB C MOMOIIBIO
crangaptHoit Gpynkiun CTBIOJPACII ([t by |; n-m-1):

Pwo 0.1324
Pv= Pwu = 0.0333
P2 0.0025

P-3navuenuss nns b; m b, MeHbmie, yem 0 , 3TO TOATBEPKAACT BBHIBOJ O TOM, JTH
K02 PHUITMEHTHI 3HAYNMBI.

BekTopsl BepxXHUX M HIWKHHX TPAHMI] JTOBEPUTEIHHOTO WHTEpBaja KOA(D(OUIIMEHTOB
perpeccun Haitem 1o Gopmysnam:

by - txp *Sho -1.864
B min T b- th *Sb = b] - th *Sb] = 0.064
by-t *Spy 0436

b+ te *Sp2 1364

3naunmoctb F-kpurtepus B Excel onpenensercs ¢ noMonipio GyHKIMH
3naunmocts F = FPACII(F; v1; v2).



Ecnu pacuetHoe 3HaueHue F—kpurepusi MeHbIIE CTaHIAPTHOIO YPOBHS 3HAYMMOCTHU, TO
K03 PHUIHEHT AeTepMUHAIIN R 3HAYNM 1 YpaBHEHHE PErPECCHH TAKKE 3HAUMMO.

JUis OLEHKHM 3HAYMMOCTH YpaBHEHHUS PErpeccuH B II€JIOM pacyeTHOoe 3HayeHue F-
KpUTEpHUs CPAaBHUBAETCS C KPUTUYECKUM, KOTOpOE il ypoBHs 3HauuMoctu 6 = 0.05 ¢ nomo1pro
CTaHJIApTHOU (QYHKIIUU FPACIIOBP (6; m; n-m-1). Ecnu pacuetHoe 3Hauenue F-kpurepus
00JIbIIIE KPUTHYECKOTO, ITO 03HAYAET, YTO YPABHEHUE PEIPECCUH 3HAYUMO.

IIPUMEP 2. [IpoBepka HAJIU4YHS I'eTEPOCKEIACTHYHOCTH OCTATKOB

HNmeroTcs JAaHHBIC O IMOCTYINNICHUU JOXO0B Y; B KOHCOJ'II/I)II/IpOBaHHblf/'I 6IOIL)K€T peruoHa
B 3aBUCHUMOCTH OT YHCJIICHHOCTH pa60Ta}omI/1x Xj Ha KPYIIHBIX U CPECAHUX MIPECATIPUATUAX.

Tabmuma 1
i Yi Xi i Yi Xi i Yi Xi i Yi Xi
1 2.3 3 6 314 |23 11 114 |79 16 281.5 | 125
2 5.0 6 7 3.2 39 12 283.4 | 96 17 85.5 132
3 16.0 8 104.3 | 49 13 193.6 | 106 18 172.0 | 149
4 423 |18 9 149.7 | 60 14 127.0 | 112 19 469.9 | 157
5 37.0 |20 10 117.6 | 74 15 322.8 | 115 20 152.0 | 180

[IpoBepuTh HaIMYKE reTEPOCKENACTUYHOCTH OCTATKOB.

Pemrenne.
OcymectBuM mpoBepky  rumote3sl Hp 00 OTCyTCTBUM TreTepoCKeIacCTUYHOCTH C
nomoleto kputepus ['onadennga-KBantara, s 4ero BHIIOIHSAEM CIIEAYIOLIUE AEHCTBUS:
1. Ynopspouum HaG0IeHUs IO MEpE BO3PACTAHUSI HE3aBUCUMOI TEPEMEHHOH X;.
2. HcknrouaeM u3 BBIOOPKM YacThb COBOKYIMHOCTH paBHYIO ¢ = 4. OcTaBIIyIOCS 4acTh
JIeJIUM Ha 2 paBHBIEC YaCTH, YUCIEHHOCTb KaKJI0U U3 KOTOPbIX Ny = (n—c¢) / 2 = (20-4)
/2=28.

3. Jlns mepBoi U mocienHel yacTeil BBIOOPKU PACCUMTHIBAEM YPAaBHEHUS PETPECCHUU C
IIOMOII[BIO CTAHAPTHOI cTaTHcTHYeckol Gynxuun JIMHEMH,

Brinensiem cBoGoubIe stueiiku 2 Ha 5 (2 cTosb1a, 5 CTpoK).

C nomomisio Macrepa dynknuii f; BoiGupaeM cratucTiueckyio Gyakuuto JJMHENH.

B nons U3BecTHble 3HaYeHus y 1 M3BecTHbIe 3HAYEHHMS X BBOJUM 3HAUEHUSI MacCUBa
Yy U MacCHuBa X.

[Tone Koncranra ocrasisieM MyCThIM; 3TO O3HAYaeT, YTO KOA(P(UIUEHT by BEIYHUCIAETCS
oObruHbIM OoOpa3om (eciu Koncranra umeer 3nauenne MCTUHA, 1 wunm omnyiiela,
k03¢ dumeHT by BIUUCISIETCS 0OBIYHBIM 00Pa30M).

B none Crarucruka BBoauM 3HaueHue Mcerumna win 1 (eciim CraTHcTHKa uUMeeT
3HaueHue Meruna wnu 1, To BBIYUCIIAETCS AOMOJHUTENbHAS CTATUCTUKA — CTPOKH 3-6 B Tabiuue
2, Ecom Craructuka umeer 3HadeHue JIoxkb, 0 wim omyiieHa, TO BBIYMCISIOTCS 3HAYCHUS
ko3¢ dunmeHToB by by ).

B nepBoii suelike BBIJCIEHHOTO CBOOOJHOIO MaccuBa 2 Ha 5 KOHTPOJUPYEM IMEpPBbII
3JIEMEHT MaccuBa b;.

JUis monydeHHs: MaccuBa pe3ylbTaToB (BbIBoJa (opMysiabl MaccuBa) Ha)KMMaeM
koMOuHanuto k1asuil F2 Ctrl+Shift+Enter.

B BbIIesIeHHBIX CBOOOIHBIX UECHKaX MOSBISIOTCS PE3YIbTaThl BEIUUCICHUM

Tabnuma 2
b] bO
S v Seo
R’ ckopp Se
F df
SS; SSe




B Tabnuue 2:

By 1 b; — BE1O0pOUHBIE OLIEHKH KO3(PPUIIEHTOB PErpPeCcCuu;

S bo ¥ S b1 — CTaHAAPTHBIE OTKIOHEHUS KO3(PPUIIMEHTOB PETPECCUN;

R? cKOpp — BEIGOPOUHBIT KOIDDHUIHEHT TeTepMUHALIAMN;

Se — cranmapTHas ommoKa;

F —F-cTatuctuka Juisi ypaBHEHUS PETPECCUU;

df — uncao creneneii ceodonpr , df=n-2=20-2=18;

SS1 u SSe - akropHast U ocTaTOUYHASI CYMMbI KBaJIpaTOB OTKJIOHEHUH.

B pesynbrare nmosydaeM 3Hau€HUs OCTAaTOYHBIX CyMM KBaJApaToB Jjs nepBoil SSe; b u
nocieanen rpynm SSe;.
4. ®opmupyeM ctatucTUKy F-kpurepus no gopmyse:

SSGQ
F= ———,
SSG]
4. C nomousto cranaaptHoit pynkiuu FPACIIOBP (6, df | = ng-2, df, =ne-
2) ompenensieM KpuTHdeckoe 3HaueHue F-xpurepus.
5. CpaBHHMBaeM pacyeTHOE 3HAYCHHWE KpPUTEpUs C KpuTHUecKkuM. Ecmm

¢dakTtuyeckoe 3HaueHue F-kpurepust Oonbllle  KPUTUYECKOTO  C
JOBEPUTENHHBIM ypoBHEM 95%, nemaeM BBIBOJI O TOM, YTO HMEETCS
reTepOCKEAACTUYHOCTb. DTOT BBIBOJ MOKET ObITh MOATBEPIKJIEH TAKXKE,
ecnu P-3nauenue F-xpurepus, HaiinenHoe ¢ nomouipio pynkinuu FPACII
(F, no-2; np-2) okaxketrcs MeHbIIe IPUHATOrO ypoBHs 3Hauumoctu 6 = 0,05.

INPUMEP 3. O0001mennbIii MeToa HauMeHbIUX KBaapaToB (OMHK)
B3BenieHHbIH MeTO HAMMEHbIIMX KBAJAPATOB

JUis ycTpaHeHHMs! BJIMSHHUS TE€T€POCKETACTHUHOCTH MCIOJIb3YIOT B3BELIEHHBIH METO]
HAaUMEHBUINX KBaJpPaToOB, SIBJIAIOIIMNACA YAaCTHBIM CllydaeM O00OOIEHHOTO METOJa HAaMMEHbIINX
KBaJIpaToB.

KoBapuanmonnass marpuna OCTaTKOB JIMHEHMHOW MOJEIH C TeTepOCKEIACTUYHBIMU
OCTaTKaMH UMEET BUJI:

Q=y 2 Qo ,

rae y2 — HEU3BECTHBIN (OLIEHUBAEMBIi 110 BHIOOPKE) apaMeTp perpecCUOHHON MOJIENu;

Qo — HEKoTopas CHMMETPHYHAs TIOJIOKHUTEIBHO OIpeseNeHHas (KOppeasIUOHHas)
MaTpHlla N-ro MopsiJika, KOTopas MoJaraeTcss H3BECTHOM.

m*> 0 ...0

0 m*...0
Qo= i,

0 O JIn?

[lepBonauanbHOe ypaBHeHue perpeccun y = X b npeoOpasyercss myTeM YMHOKEHHUS Ha
Bec 1/ i . D pe3ynbrare noiaydaroT IpeoOpa3oBaHHOE YPABHEHUE PEIPECCHHU:

y* = X* b*’
rae
Y1 / m
Y2 / 2
y¥= ...



1/ m X]]/]Il X]z/]Il...X]m/]Il

1/ m le/m X22/]I2...X2m/112
X* =

1/ 7n Xn]/]In an/]In...Xnm/]In

C nomompio Metona ['neiizepa mosiydaroT COCTOSTENBHYIO OIeHKY MaTtpuibl Qo . Tect
I'neiizepa npenmoaraet, 4T0 aGCONIOTHBIC BEIMYMHBI OCTATKOB |e| SBISIOTCS (QyHKIHMEH OT X; ,
rre Xj — Ta OOBACHSIONIAs INEPEMEHHAs, OT KOTOPOW THIIOTETHYECKH 3aBHCUT YCIOBHAs
muctepenst ocratkos D [|e| / x; .

Ha mnpaktuke wucnons3yercs Haubosiee mpocteie ¢GyHKuuu. Yacto
cnenyromas QyHKIus :

D [le] /% 1=y" (a0 +aix %),

IJI€ ap , &1 U [ - HEKOTOPbIE YHUCIOBbIEe KO3(PIUIIEHTEI.

MMPUMCHSACTCA

Koaddummentsr ap u a; moanexat BHIOOPOUHOM OICHKE, a KOAD(DUIIHMEHTY I TPUAAOTCS
pa3UyHbIC 3HAYCHUS U3 alPUOPHBIX COOOPAKCHHIA.

Beipaxenue (ap + a;x;i*) npeacTasiseT co0oil Bennuuny ko3dduuuenTa :

T = ag T ar Xt

3HaveHus g 0epyTcst 3 HeKoToporo auana3zoHa. Hanpumep, o= 1/3, S, 1, 2, 3.

Paccmorpum  mpuMenerne 0OOOIIEHHOTO METOJa HAWMEHBIIUX KBAJApPaTOB Ha
CJIEYIOILIEM ITPUMEDE.

NmeroTcst maHHBIE O MOCTYIUIEHUH TIOXOI0B Y B KOHCOJIMIUPOBAHHBIN OFOKET peruoHa B
3aBUCHUMOCTH OT YHCICHHOCTH PabOTAOIINX X HA KPYITHBIX H CPEIHUX MPEATPUATHSIX.

Tabmuma 1

I[OXO)IBI KOHCOJIUJIUPOBAHHOTO OIOKETa M YHUCICHHOCTD pa60Ta}0nmx B PCrUOHC
i Yi Xi i Yi Xi i Yi Xi i Yi Xi
1 2.3 3 6 314 |23 11 114 |79 16 281.5 | 125
2 5.0 6 7 3.2 39 12 283.4 | 96 17 85.5 132
3 16.0 |8 8 104.3 | 49 13 193.6 | 106 18 172.0 | 149
4 423 |18 9 149.7 | 60 14 127.0 | 112 19 469.9 | 157
5 37.0 |20 10 117.6 | 74 15 322.8 | 115 20 152.0 | 180

[IpeoGpa3yem 3HaueHUS OOBACHIIONINX IEPEMEHHBIX CIETYIOIKUM 00pazoM:

*
Xij = Xjj*

Ucnonwszyem 3nauenns g = 1/3, S, 1, 2, 3. 3Hadenus x* npeacTaBieHbl B Tabauie 2.

Tabnuma 2
i le] 5 113 5 112 X x 2 5 3
1 6,361 1,44225 1,732051 3 9 27
2 8,56 1,817121 2,44949 6 36 216
3 0,826 2 2,828427 8 64 512
4 9,144 2,620741 4,242641 18 324 5832
5 0,578 2,714418 4,472136 20 400 8000
6 9,921 2,843867 4,795832 23 529 12167
7 64,249 3,391211 6,244998 39 1521 59319
8 20,521 3,659306 7 49 2401 117649
9 47,958 3,914868 7,745967 60 3600 216000
10 7,004 4,198336 8,602325 74 5476 405224
11 121,369 4,29084 8,888194 79 6241 493039
12 124,503 4,562903 9,746794 95 9025 857375



13
14
15
16
17
18
19
20

16,74
59,658
131,243
73,613
133,818
75,079
208,857
145,702

4,732623
4,820285
4,862944

5
5,091643
5,301459
5,394691
5,646216

10,29563
10,58301
10,72381
11,18034
11,48913
12,20656
12,52996
13,41641

106
112
115
125
132
149
157
180

11236
12544
13225
15625
17424
22201
24649
32400

1191016
1404928
1520875
1953125
2299968
3307949
3869893
5832000

C nomomto ¢yaknuu Perpeccusi omnpeznenseM mapaMeTpbl BBIOOPOYHBIX YpaBHEHHM
perpeccum:

y=-76,66+3574x " ;
y=-41,06 +12,95x 5 ;

y=-4,36+ 0,87 x;

y = 18,68 + 0,005 x° ;

y = 30,14 + 0,00003 x’ .

CrangapTHble OLIMOKU OLIEHOK MapaMeTpOB perpeccuii, KO3PQPHUIIMEHTH! 1eTepPMHUHALINY,
¢daktuyeckue 3HaueHus F-kpurtepus 3anecem B Tadbnuny 3.

Tabnuna 3
[Tokazatens |x=1/3 n=1/2 n=1 n=2 n=73
a o 35,74 |-76,66 12,95 |-41,06 |0,87 [-4,36 {0,005 |18,68 |0,00003 |30,14
S ai S |7,51 30,88 |2,58 (22,71 |0,16 |15,2 |0,001 |12,51 |0,00001 12,20
R’ Se 0,56 |42,15 |0,58 [40,89 ]0,62 [39,0 |0,59 ]40,31 ]0,53 43,47
F df 22,64 |18 25,19 |18 29,4 |18 26,43 |18 20,20 |18

Onpenensem kputuueckoe 3HaueHue F-kpurepus ¢ nomomsto FPACIIOBP (0, df; , df,
) mpu 6 =0,05,dfi =m=1; df,=n-2=20-2=18)

F (0.05; 1; 18) =4,41.

Jlns Bcex ypaBHEHUU perpeccuu 3HadyeHus FKpuTepus oKa3aauch BbIIE KPUTHUECKOTO
3Hauenus. I[loatomy ¢ ypoBHeM 3Haummoctu O =0,05 nemaem BBIBOA O HaTUYUH
reTepOCKEAACTUYHOCTH.

Haubonpmas Benuuuna F-cratuctuku F= 29,4 nocrurnyra npu i1 = 1, mostomy s
BBIYMCIICHUS OLICHOK JI JUAaroHaJbHBIX 3JIEMEHTOB MarpHlbl P BbIOMpaeM ypaBHEHHE C ATUM
3HaYEHUEM MapaMeTpa:

n1=-436+0,87 x

IIPUMEP 4. IIpoBepka HAJIMYUsI ABTOKOPPEJISIIMU OCTATKOB
Heo6xomumo BepuduimpoBaTh TUMOTE3Y 00 OTCYTCTBUM aBTOKOPPEISIMU OCTAaTKOB
[EpBOro MOpsAAKAa B MOJEIU YpPOXKAMHOCTU MIUEHUIB! (y) OTHOCUTEJIBHO IPUMEHEHHS
MUHEpaJIbHBIX yI00peHUil (X) ¢ TOMOUIBIO:
1) rpaduueckoro merona;
2) tecra [lapbuna-YotcoHa;
3) xkoadurmenTa aBTOKOPPEIALHUH ITEPBOTO MOPSIIKA.

Tabnuna 1
YpoxallHOCTh NIIEHUIIbI U UCII0JIb30BAHNE MUHEPAIbHBIX YA00peHui
I'on VY (u/ra) X (xr)
1986 17,2 34,1
1987 17,4 36,5
1988 18 38,9




1989 17,9 44,6
1990 17,6 48
1991 18,7 50,3
1992 18,9 57,9
1993 19,1 78,7
1994 19,6 82,5
1995 20,3 98,7
1996 24 103,4
1997 25,8 127,6
1998 26,4 142,3
1999 28,5 148,8
2000 30,1 165,4
2001 32,4 177,6
2002 30,8 184,3
2003 31,9 181
2004 33,1 188,7
2005 28,2 190,2

Pemenue

1. I'paduueckuit  mMeTom  TO3BOISET HAMISAHO  ONPENEIUTh  HATWYUE

ITOJIOKUTEIIBHOM WIA OTPULIATEIBHOW aBTOKOPPEIISLIAH.

Ecnu ocratku yacto MEHSIOT CBOM 3HAK, TO aBTOKOppPEISALHUs NEPBOro mopsijaka Oyner
OTpHLIATENBHOM. ECIM MOJOKUTENBbHBIE U OTPHULIATENIBHBIE OCTAaTKU IOSBIIAIOTCS KAK CEPUH, TO
aBTOKOppeALus OyJIeT OJI0KUTEIIBHOIM.

OneHuM METOJIOM HauMMEHBIIMX KBaJApaTOB MapaMeTpbl YpaBHEHUs MapHOM JIMHEHHOMN
perpeccuu.

Bri6opouHas perpeccrs Ha OCHOBE UMEIOIIMNXCS TaHHBIX UMEET BUJL:

y.= 13,2144 + 0,097 x

[ToacraBnsis B BBEIOOPOYHOE YpaBHCHHE pErpeccHd (PAKTHYCCKHE 3HAUCHUS X,
paccurTaeM TEOPETUUYCCKUE 3HAUCHUS PE3yIbTATHBHOTO TIOKA3aTEINISI M OCTATKH € U € 1. JUIA Vi
Uy (1. Pe3ynbTarhl mpoOMeKyTOYHBIX pACUETOB MPEICTABICHBI B TaOIHUIIE 2.

Tabnuma 2
[TpoMexyTodHBIE pacdeThl I UCUHCICHUS KpuTepus Jlapouna-Yorcona

Y X { Y1 e ery  (er-eqn) e’ et

0,45954

1 17,2 341 16,5221 06779 - - 8 -
0,41615 0,43731

2 17,4 36,5 16,7549 0,6451 0,6779 0,001076 4 3
1,02475 0,65303

3 18 38,9 16,9877 1,0123 0,6451 0,134836 1 5
0,12916 0,36382

4 17,9 446 17,5406 0,3594 1,0123 0,426278 8 1
0,07311

5 17,6 48 17,8704 -0,2704 0,3594 0,396648 6 -0,09718
0,36784

6 18,7 50,3 18,0935 0,6065 -0,2704 0,768954 2 -0,164
0,00480

7 18,9 57,9 18,8307 0,0693 0,6065 0,288584 2 0,04203

8 19,1 78,7 20,8483 -1,7483 0,0693 3,30367 3,05655 -0,12116




10

11

12

13

14

15

16

17

18

19

20

nToro

19,6
20,3

24
25,8
26,4
28,5
30,1
32,4
30,8
31,9
33,1

28,2

475,9

82,5
98,7
103,4
127,6
142,3
148,8
165,4
177,6
184,3
181
188,7

190,2

2179,5

21,2169 -1,6169 -1,7483 0,017266
22,7883 -2,4883 -1,6169 0,759338
23,2442 0,7558 -2,4883 10,52418
25,5916 0,2084 0,7558 0,299647
27,0175 -0,6175 0,2084 0,682111
27,648 0,852 -0,6175 2,15943
29,2582 0,8418 0,852 0,000104
30,4416 1,9584 0,8418 1,246796
31,0915 -0,2915 1,9584 5,06205
30,7714 1,1286 -0,2915 2,016684
31,5183 1,5817 1,1286 0,2053
31,6638 -3,4638 1,5817 25,45707
475,699

5 0,2005 2,0826 28,29296

3
2,61436
6
6,19163
7
0,57123
4
0,04343
1
0,38130
6
0,72590
4
0,70862
7
3,83533
1
0,08497
2
1,27373
8
2,50177
5
11,9979
1
24,4642
6

2,82682
6
4,02333
2

-1,88066
0,15750
9

-0,12869

-0,52611
0,71721
4
1,64858
1

-0,57087

-0,32899
1,78510
7

-5,47869
8,83711
6

C nomompbio Mactepa AmarpaMM CTpouM TpapuK 3aBUCUMOCTH Y; oT X. Jlud
MOCTPOCHMS JTUHUM TpPEHJa aKTUBU3UPYEM Ha Tpaduke BCE TOUYKU HaONIO/IeHUM (HalpaBUTh
Kypcop Ha OJHY M3 TOYEK W IIEIKHYTh JICBOM KHOIKOW MBIIIM). 3aT€M C MOMOIIBIO TPaBOM
KHOTIKM MBIIIN BBI3BIBAEM KOHTEKCTHOE MEHIO, B KOTOPOM BBIOMPAEM MYHKT «100aBUTH JTUHHIO
TPeHAa». JIMHUSA TpeHaa ONpeAeIIIeT JIMHUIO NapHOU JIMHEHHOU PErPECCUU Y 7 .
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Ha rpajuke BuaHO, 4TO CHauana cepus TOYEK paclojiaraercs HaJl JIMHUEH perpeccuu,
3aTeM cepus TOUYEK paclojokKeHa IoJ JUHHUEHW perpeccuu. 3aTreM OOJIBIIMHCTBO OCTAaTKOB
pacrojiaraercs BbILIE JIMHUMA PErpecCUy U JIMILIb HEeOOJbIIash 4acTh — HUXKE JIMHUU PErpeccui.
MOo3KHO IPEIIOJIOKUTh, YTO MEX/y OCTaTKaMU HaOI0JaeTCsl MOJI0KUTEIbHASI aBTOKOPPEIIALUSL.
2. Heo6xoaumMo TpOBEpUTH JOCTOBEPHOCTH HYJIEBOUM TMIOTE3bI 00 OTCYTCTBUH aBTOKOPPEIISIIIUU
OCTaTKOB, MpUMEHUB Kputepuil lapbuna —Yorcona:

Yei—ew)’
d= (1)
2.€ t2
[JI€ € (— OCTAaTKH, PAaCCYMTAHHBIE 10 TEKYIIIUM 3HAYEHUSAM B IIEPUOA t;
Ct=Yt—Yr

€ .1 - OCTaTKH, paCCYUTAHHBIE B IPEABIAYIIUI IEPHOJ BpEMEHH t-1.

[ToncraBum 3HaueHus B hopmyny (1):
28.293
d=——=1.157
24.464
B Tabnune kputmueckumx 3HaueHud [lapOuna-YoTcoHa HaxXoauM TIpH  YPOBHE
3Haunmoct 6 = 0,05; n = 20 u m=1 HwkHO0 rpanuiy dp = 1,20 u BepxHIOIO rpanuiy d, =
1,41.
dakTUUeCcKOe 3HAYCHHE KPUTEPHs pacrojaraercs MEXIy HIDKHEH U BepXHEu
TpaHHUIIAMH, TO €CTh B 30HE HEOIPEACIEHHOCTH:
dp «1,157 < d, .
[ToaToMy MpUHATH AOCTOBEPHOE pELIEHUE MO pe3yapTaTaMm Tecta lapOuHa-YoTcoHa He
MIPEACTABIISIETCS] BOBMOXKHBIM.

2. Paccuntaem ko3 duineHT aBTOKOPPEISIIIIK MIEPBOTO MOPSIKA 10 hopMyIie:

Yt e (el -€ric)

T

V(e e (e -e@ne)

IJ€ € { ¢ — CpEIHEe 3HAYEHUE OCTATKOB B TEKYLIMH IEPHOJ BPEMEHM t, HauyWMHas CO
BTOPOTO MepHuoja; ux kojnyecteon—1=20—-1=19;

€ (1) ¢ — CpeOHEE 3HAYEHUE OCTATKOB B IPEIABIIYIIUHI IIEPUOJ BPEMEHH, UX KOJIMYECTBO
Takke n—1=20-1=109.

S(e . -0.4774
€ic= = =-0,025
n-1 19
Ze (t-1) ¢ 3,664
€t1ec™ = :0,193
n-1 19

[IpomexyTouHbIe pacdeThl IpUBEIEHBI B TabnuLe 3.

Tabmuma 3



[IpomexyTouHbIe pacyeThl A1l UCUUCIEHUS KOd((PUllMeHTa aBTOKOPPEALUU IEPBOTO

t 1 ei-ex (er-e )
2 0,6701 0,44903401
3 1,0373 1,07599129
4 0,3844 0,14776336
5 -0,2454 0,06022116
6 0,6315 0,39879225
7 0,0943 0,00889249
8 -1,7233 2,96976289
9 -1,5919 2,53414561

10 -2,4633 6,06784689
11 0,7808 0,60964864
12 0,2334 0,05447556
13 -0,5925 0,35105625
14 0,877 0,769129
15 0,8668 0,75134224
16 1,9834 3,93387556
17 -0,2665 0,07102225
18 1,1536 1,33079296
19 1,6067 2,58148489
11,8253454

20 -3,4388 4
35,9906227

umtoro -0,0024 4

3.450
r= =0.118

V35.991 * 23.758

Ha ocnoBe xoarddunmeHTa aBTOKOPPEISAIMNA TEPBOTO TOPAIKA JETaeM BBIBOJ, YTO
MG)K)Iy OCTaTKaMM UMECTC HEC3HAUYUTCIbHAA ITOJIOXKUTCIIBHAS aBTOKOppeJ'ISIHI/Iﬂ.
O1eHUM CyIIECTBEHHOCTh KOd(hPuImeHTa aBTOKOPPEIAIMN C TTIOMOIIBIO t- CTATUCTUKHU:

MopsKa

€ t1-e(t1)c

0,4849
0,4521
0,8193
0,1664
-0,4634
0,4135
-0,1237
-1,9413
-1,8099
-2,6813
0,5628
0,0154
-0,8105

0,659
0,6488
1,7654
-0,4845
0,9356

1,3887

-0,0027

(e t1-e( t1y )

0,23512801
0,20439441
0,67125249
0,02768896
0,21473956
0,17098225
0,01530169
3,76864569
3,27573801
7,18936969
0,31674384
0,00023716
0,65691025

0,434281
0,42094144
3,11663716
0,23474025
0,87534736

1,92848769

23,75756691

(et-ex)(ew1-e

t-1)c )

0,324931
0,468963
0,314939
-0,04083
-0,29264
0,038993
0,213172
3,090355
4,458327
-2,09356
0,131358
-0,00912
-0,71081
0,571221

1,28683
-0,47048
-0,55892
1,503229

-4,77546

3,450495

| re | V(n -0 - 2)
t:
V(1 -152)
0.118*V(19-1-2) 0.472
t= = =0.475
V(1-0.014) 0.993

N3 tabmuupel t-kputepust CTbiOJIEHTAa HaXOJUM KPUTHUECKOE 3HAYCHHE JUIS MPHUHITOIO
ypoBHs 3HauuMoctu 6 = 0,05 u 1715 yncna creneneit ceodonpr df=n—-p—-2= 19-1-2=16.

t6-005,d=16= 2,120

@dakTHUecKOoe  3HAu€HHE t-KpuTepuss  MeHblle  Kputuueckoro.  Koapdunuent
aBTOKOPPEJIALINY MPU3HAETCS HECYIeCTBEHHbIM. [109TOMY HET OCHOBaHMI OTKJIOHSTH HYJIEBYIO
runore3y Hy, 94To aBTOKOppENsAus OTCYyTCTBYET.

Takum oOpa3om, Ha OCHOBE OCYILECTBIECHHOTO aHalIM3a MOXHO CJAEIaTh BBIBOJ, YTO
aBTOKOPPEJIALIUS OCTATKOB OTCYTCTBYET.

IIpumepHasi TeMaTuka pedeparoB o Kypcy «IKOHOMETPHKA»



1. Hcropus pa3BUTHS SKOHOMETPHUKHU KaK HAyKH.

2. CBsI3b DKOHOMETPHUKH C IPYTHUMH 00JIaCTIMU 3HAHUI.

3. DkoHOMeTpHYECKas MOJelb Kak TIJIaBHbIH HHCTPYMEHT 3KOHOMETPHYECKOIO
HCCIEN0BAHUS.

4. 3amauu W dTAnbl 5JKOHOMETPUUYECKOTO MOJICITUPOBAHUS.

5. Meroapl cienupuKanuy 5KOHOMETPUYECKUX MOJIEeNEH.

6. OpHodakTopHash PErpecCHOHHAs MOJENb: CYIIHOCTh, OIICHKA IapaMeTpOB H UX
3HAYMMOCTH, IPOTHO3UPOBAHNE PE3YITATUBHOTO MPHU3HAKA.

7. Meroa HaMMEHBIINX KBAJPATOB U NPEANOCHUIKH €ro MPUMEHEHHsI B MOJAEIAX MapHOU
JIMHEWHOU PETPECCUMN.

8. TpaauuHMOHHBIA METOJ HAUMEHBIIUX KBAJAPATOB JJI1 MHOTOMEPHOM PErPECCUH.

9. HenunenHbple 5JKOHOMETPUYECKHUE MOJIEIIH.

10. IToka3aTenu TECHOTHI CBS3M B JIMHEMHBIX U HEJIMHEWHBIX MOJIEIISIX PETPECCUMU.

11. Monens TMHENHON MHOXECTBEHHON PErpeccuu

12. PerpeccroHHble MOJENU C GPUKTUBHBIMU [1I€PEMEHHBIMU.

13. O00061IEHHBII METO1 HAUMEHBIINX KBAaPATOB.

14. KocBeHHBIM METOT HAMMEHBIIIUX KBAIPATOB.

15. Cuctembl SKOHOMETPUUECKUX YPaBHEHUHN U UX UACHTU(UKALINS.

16. MoaenupoBaHue TEHICHIIUU BPEMEHHOTO Psifa.

17. MonenupoBaHHie CE30HHBIX M LIUKJINYECKUX KOJIEOaHUH.

18. Moaenu crallmOHapHBIX M HECTALMOHAPHBIX BPEMEHHBIX PSI/IOB.

19. IlnHamuueckue MOJIEM aBTOPETPECCHH.

20. IluHaMHU4Y€eCKrEe MOJIENN C PaCIpeIeICHHBIM JIArOM.

7 YYEBHO-METOANWYECKOE OBECIIEYEHUE JUCHHUITJINHBI
«IKOHOMETPHUKA»
7.1 PekoMeHayemasi JiuTeparypa
7.1.1. OcHoBHAas JUTEepaTypa

1. Mxurapsa B.C. DxonHomerpuka [OIEKTpoHHBIN pecypc]: ydeOHOEe mocobOue/
Mxutapsa B.C., ApxunoBa M.IO., Cupotun B.Il.— DnektpoH. TekcToBble AaHHbIE.— M.:
EBpazuniickuii OTKPBITHIN WHCTUTYT, 2012.— 224 c.— Pexum JIOCTyTIA:
http://www.iprbookshop.ru/11125. (nata o6pamienus 25.03.2016 r.)

2. Kpemep H.II. DxoHomeTrpuka [DIEKTpOHHBIM pecypc]: ydeOHUK sl CTYIEHTOB
By30B/ Kpemep H.II., Ilyrko b.A.— Dnektpon. TekctoBbie manusie.— M.: KOHUTU-JJAHA,
2012.— 328 c¢.— Pexum pgocryna: http:/www.iprbookshop.ru/8594.  (mara oOpamenus
25.03.20161.)

7.1.2. JlonoJiHMTEIbHAS JIUTEPATypa

1. IIpaktuxy™m mo sxkoHoMmerpuke: Yuebd. nocooue / U.W. Enmceesa, C.B. Kypriesa,
H.M.TI'opaeenko u np.; [lox pen. U.1. EnmuceeBoii. — M.: ®unanchl u ctatuctuka, 2001. — 192
C.

2.  Kpemep, Haym llleBeseBny. DxoHomerpuka [Tekcr] : yuebnux juist By3os / H. 111
Kpemep, b. A. Ilytko ; pen. H. LII. Kpemep. - 3-e u3z., nom. u nepepad. - Mocksa : KOHUTU-
JAHA, 2010. - 328 c.

3.  Oxonomerpuka. CereBast Bepcusi [OJeKTpoHHBIH pecypc] :  y4eOHO-
MYJbTUMEIUNHBIA KOMIIBIOTEPHBIN Kypc. - 2-€ U3Jl. - DJIEeKTPOH. TEeKCTOBbIe JaH. - CapaTosB :
Hunonb, 2007. - 1 1. ont. quck (CD-ROM) : 11B., 3B. ; 19 cm

4. DxoHomerpuka : yueOHUK 1 By30B / pen. U. U. Enuceesa. - Mocksa : ®UHAHCH 1
cratuctuka, 2004. - 344 c.



8 OBPA3OBATEJIBHBIE TEXHOJIOI'A
HNPUMEHEHHUE AKTUBHBIX METOAOB OBYUYEHUA

[Ipu peanuzauuu nporpaMMbl JTUCHUIUIMHBI « DKOHOMETPHUKA» UCIOJB3YIOTCS CIEAYIOLIUE
AKTHBHBIEC METOJIBI OOYyICHHS:

HNuTepakTHBHAS JIEKIUS — JICKIHS, KOTOPAs MPOBOJUTCS C MPUMEHEHHEM CIIETYIOMINX
aKTUBHBIX (hOpM 00yUEHHUS:

0eMoHCmpayua Ha2nA0HBIX NOCOOUIl

Llenv  memooa:  (opMupoBaHHE y  CTYJEHTOB HaBBIKOB  CcaM0O00pa3oBaHUf,
MIpeI0CTaBIeHHE MaTepraa B BUJI€ JOCTYITHOM JIjIsl 00Jie€ MOJTHOTO OCBOEHUS CTYJEHTaMH.

Cymb memooa: HaTJISIAHBIC TTIOCOOMS, BUJICO- M ayJMOMaTepUaibl IETAl0T 3aHATUS Oojee
EMKUMH ¥ 3allOMHUHAIOMUMUCS. B KkauecTBe Takux MOCOOMH WM MarepuasoB MOTYT OBITH
WCTIOJIb30BAHBL CJIAMIBI, CXeMa, Tabiuia, KapTWHA, PUCYHOK, ¢oTorpadusi, KHUTA, Tra3era,
KypHaJ, QUiIbM, My3blKa, IECHSI, BUJEO- U ayIU0O3aIUCh U T.1.

Cdepa npumenenus: JAHHBIA METOJ MpU U3YyYEHUH Kypca «IDKOHOMETPUKA»
npumensemcs Ha Jekyuu no memam: «QOonogpakmopHnas mooenb NApHOU JUHEUHOU
peepeccuu. Ilokazamenu roppenayuuy, «OyeHka napamempog YPAaHEeHUs MHOMCECMBEHHOU
JIUHEUHOU pezpeccuu U 3HAYUMOCMU MoOeau» TAE€ B KadeCcTBE HaIVISAHBIX HOCOOUi
UCIIOJNIB3YIOTCS cllaiiibl (1eKTpoHHas npesentanus B MS Power Point).

Pemenne npakTnyeckux 3agaq

Llenv memooa: GopMHUpPOBaHUE y CTYIEHTOB NPO(GECCHOHAIbHBIX YMEHHN U HaBBIKOB
HCIOJIb30BAHUSA:

- MaTeMaTWKO - CTATUCTHYECKUX METOJOB OILECHKH CBS3W MEXAY SKOHOMUYCCKHMHU
SIBIICHUSIMH, OIEHKH ITapaMeTPOB MOJIENN, TOYCYHBIX M HHTEPBAIHHBIX MMPOTHO30B, YMEHUI H
HAaBbIKOB aHAJIM3UPOBATh MOITYYECHHbIE PE3Yy/IbTAThI;

- BO3MOXHOCTU TEPCOHAJBHBIX KOMIIBIOTEPOB JJISi OLIEHKH CBA3M MEXKIY OJKO-
HOMHWYECKHMH SIBJICHUSMU, OIICHKH [TapaMeTPOB MOJIEIH, TOUSUYHBIX H HHTEPBAIBHBIX IIPOTHO30B

Cymob memooda: MeTOJl IPEACTABIIAET cO00M pelleHne NPakTUYeCKUX 3aJad Mo pacuery
Pa3IMYHBIX SKOHOMETPUYECKUX TIOKa3aTelel 1o oleHke ¢ mpuMeHenneMm Microsoft Excel.

TeMmbl dopma poBeCHUS Komnuectso | Komnerenmuu
9JacoB
OnnodakropHas MOJICITb WNHTepakTuBHAS TEKIIHS 2 [1K-4
MapHOM JINHEHHOM perpeccuu. OK-3

[Tokazarenu koppensiuuu

Onenka [1apaMeTpoB WNHTepakTuBHAS TEKINS 2 [1K-4
YpaBHEHUS MHOXECTBEHHOM OK-3
JMHEWHON perpeccuu 51

3HAYUMOCTH MOJIETIN

MogenupoBane TpeHIa U [1K-4
CE30HHOM  KOMIIOHEHTHI B Pemenue 3amau OK-3
aJIUTUBHBIX MOJIEISIX 2

BPEMEHHBIX PSIJIOB

MogenupoBane TpeHIa U Pemenue 3amau 2 [1K-4
CE€30HHON  KOMIIOHEHTBHl B OK-3
MYJIbTUIUTAKATABHBIX

MOJCIAX BPEMCHHBIX PAJ10B

HUroro 8




9 Mamepuansno-mexuuueckoe obecneuenue yueoH020 npoyecca
I[J'If[ IMPOBCACHUA 3aHATHI HCIIOJIB3YCTCA CIICHUAIM3UPOBAHHAA ayAUTOPUA  JIA
NPOBEACHUSI  JIGKIMOHHBIX  3aHATHH,  OCHAIIEHHas  CIEAYIONUM  00OpYAOBaHUEM:
MYJbTUMEIUIHBIA TMPOEKTOp, AKpaH, HOYTOyk. Jlins mpoBeneHus JsabopaTopHbIX padOT
WCTIOJIb3YeTCS KOMITBIOTEPHBIN KiIacc.

10 Konmponos 3nanuii cmyoenmos

10.1 ®opMbI TeKyLIEro KOHTPOJISA

Texymuid KOHTPOJb MO AMCUMIUIMHE «ODKOHOMETPUKA» OCYIIECTBIETCS B XOJ€
y4eOHOTro mpolecca M KOHCYJIbTUPOBAHMSI CTYAEHTOB, IO pe3yJbTaTaM BbINOJHEHUS
CaMOCTOSITENIbHBIX PAa0OT. OCHOBHBIMU (hOpMaMU TEKYLIErO0 KOHTPOJISI 3HAHUM SIBIISIOTCA:
00CY)XJIEeHHE€ OTUYETOB IO JIA0OPAaTOPHBIM PabOTaM, aHAJIU3 KOHKPETHBIX CUTYallUd, perieHHe
3a/1a4, TECTOB, HAMMMCaHUE pedepara, 3aluTa mopTPOoIIHO.

10.2 ®opMbI NPOMEKYTOYHOI0 KOHTPOJIA

ATTecTanus 1o AMCUUIUIMHE TPOBOJUTCS B (pOpMeE 3aueTa ¢ OLIEHKON

BOl'lpOCbI K 3K3aMEHY

[lepeueHp BOIPOCOB K 3K3aMEHY (3a4eTy) dopmupyembie
KOMIIETEHIUHI
OK-3 IIK-3
1. Uctopus pa3BuTHs 3KOHOMETPUKU. [[0HATHE S5KOHOMETPUKH. +
CBsI3b SKOHOMETPHKH C IPYTUMH 00JIaCTSIMU 3HAHUM.
2. OOmue TOHATUS SKOHOMETPUYECKUX MOJICTIEH. 3agaun | +
HSKOHOMETPHUKHU. DTanbl SKOHOMETPHUUECKOT0 UCCIICIOBAHMSL.
3. U3mepenus B axoHoMuke. [11kasnbl u3mMepeHui. +
4. Tloka3zaTenu TECHOTHI CBSA3H (PAKTOpa C pe3yabTaTOM. + +
5. JIBymepHas (0gHO(aKTOpHAs] perpecCUOHHAs MOJEIb. + +
6. CylHOCTh METO/Ia HAUMEHBUINX KBa/IPaToOB. + +
7. CBOICTBa OIICHOK METO/1a HAUMEHBIIIUX KBAJJPAaTOB + +
8. 'eTepockenacTUYHOCTH CitydalHOU cocrasistomien. [Iposepka | + +
HaJIMYUs F€TePOCKETaCTUYHOCTH.
9. ABTOKOppeNsIiMs cilydalHbIX cocTaBistomux. OOHapyxeHue | + +
aBTokoppessnun. Kpurepuii lapobuna-¥Yotcona.
10. OG001IEeHHBIN METO] HAMMEHBIINX KBAJPATOB. + +
11. ITokazaTenu KauecTBa pErpecCrm. + +
12. IlpoBepka rumore3 O 3HAYUMOCTH IAPAMETPOB perpeccud, | + +
ko3¢ duIMeHTa KOppeNsuY U YPaBHEHHsI PETPECCUU B IIEJIOM.
13. Henuuelinas perpeccus: BUJIbl U OLIEHKA apaMeTPOB. + +
14. Kopppensiuust npu HenuHenHoOU perpeccuu. Koapdumumenrts: | + +
AIIACTUYHOCTH.
15. HopmanbHas TuHeHasE MHOYKECTBEHHAS! PETPECCHSL. + +
16. [IpobreMa MyJIbTHKOJUIMHEAPHOCTH. + +
17. TpamuMOHHBIA METOJ HAWMMEHBIIMX KBaJIpaToOB A | + +
MHOTOMEPHOU PErPECCUH.
18. YacTHast koppesius. + +
19. KoadpduuueHtsl MHOXKECTBEHHOW  JE€TEPMUHALMM U | + +
KOpPEJISILUY. CKoppeKTUpoBaHHbBIN ko3¢ duLreHT
MHO>KECTBEHHO JIeTepMHHALIUU.
20. OneHka 3HAUUMOCTH YPaBHEHHSI MHOXKECTBECHHOU pEerpeccuu. | + +




Onenka 3Ha4YMMOCTU (HaKTOpPa, JOIMOJHUTENBHO BKIOYEHHOIO B

Mozenb perpeccun. O0uuit u yacTHbIi F-kpurepuii.

21. OUKTUBHBIE IEPEMEHHBIE YPABHEHUS PETPECCUM. + +
22. ABTOKOppENALMs YpOBHEH BPEMEHHOIO psifa U BBIABICHHE | + +
€ro CTPYKTYPBHI.

23. MonenupoBaHue TEHACHIIMNA BPEMEHHOTO psina (MOCTpoeHHE | + +
TpEeHA).

24. MonenupoBaHHe CE30HHBIX U IIMKIMYECKUX KOJICOaHUH. + +
25. JluHamuueckue HKOHOMeTpuueckue wmojenu. Obmas | + +
XapaKTepUCTHKA.

26. JIlnnamMmuueckne MOJIeTTM aBTOPETPECCHHU. + +
27. Mopenu ¢ pacnpefeneHHbiM jgaroM. V3ydeHue CTpyKTypsl | + +
JIaroB.

28. OneHrBaHMe MapaMeTPOB MOJICTU C PACTIPEICICHHBIM JIarom. | + +
Meton AMOH.

29. OreHUBaHME TMApaMETPOB MOJCIM  C TEOMETPUYECKOH | + +
cTpyrypou nara. Meron Koiika.

30. OueHuBaHHME TapaMeTpoB Mojelel aBToperpeccuu. Meton | + +
MHCTYPMEHTAJIbHBIX IEPEMEHHBIX.

31. Monenp amanTUBHBIX OKUITAHUHN. + +
32. Mojenb 4aCTUYHOU (HETIOTHON) KOPPEKTUPOBKH. + +
33. CucremMbl 5JKOHOMETPUUECKUX YPABHEHHM, UX BU/IBI. + +
CrpykTypHas U npuBeieHHas Gopma MoIemH.

10.3 Moay/ibHO-peiTUHIOBAasi CHCTEMA OLCHKU 3HAHUH CTY/ICHTOB

OneHka 3HaHUN CTYIAEHTOB NMPOU3BOJAUTHCA HA OCHOBE MOJYJIbHO-PEHTHUHIOBOM CHCTEMBI.
Y4eOHO-OpraHn3auuoHHbI  OJOK OTpa)kaeT IOCEIIaeMOCTh CTYJIEHTaMH JIEKUMOHHBIX U
MIPAaKTHYECKUX 3aHATHH. [IpakTHdecko - WCCIIETOBATENbCKUI OTpakaeT aKTUBHOCTh Ha
MPAKTUYECKUX 3aHATUSAX U PE3YJbTaThl BBHIIIOJHEHUS YacTH IJIaHa CaMOCTOSTEIbHONH pabOThI.
Teopernueckuil 60K mMpeanosaraeT MpPOBEpKYy 3HaHUM B (opMe KOJUIOKBUYMOB, TECTOB M
JPYrUx BUAOB pabOT BO BpeMs IEPBOM U BTOPOU MPOMEKYTOUHBIX aTTECTALUM.

bannel mo kaxaomy OJOKY, KOTOpble MOXET HaOpaTh CTYAEHT B MNEPHOJ H3Yy4EHUS
JUCHMIUIMHBI « DKOHOMETPUKA», IPU GOpME KOHTPOJIA — «IK3aMEH» MPEACTABIECHbI HUXKE.

MakcumanbHOE KOJIMYECTBO OAIITIOB TP (JOpME KOHTPOJISI — «IK3AMEH»

biok [lepBas Bropas Bcero
MIPOMEKYTOTHAS MIPOMEKYTOTHAS
aTTecTanus aTTecTarus
Teopernueckuit 8 8 16
[IpakTnuecko- 14 14 28
HCCIEN0BATENbCKAN

Y4eOHO-0praHn3aImOHHBIN 8 8 16
Uroroas aTrectarus - - 40
NTOI'O 30 30 100

CrynenTam HEOOXOIMMO TIOMHUTD:
* 3ader  BBICTABISACTCS HA OCHOBE pE3YJIbTATOB IIEPBOM, BTOPOH IPOMEKYTOUHBIX
aTTecTalni;



* Cryznenrtsl HaOpaBuiue MeHee 31 Gaiiia He JOIMYCKAIOTCS A0 CAauu IK3aMEHa;

* Cryznenrtsl HaOpaBuie MeHee 61 6ayyIoB, CUMTAIOTCS HE OCBOMBIIMMU IIPOrpaMMy CIAAIOT
9K3aMEH KOMHUCCUU B YCTAHOBJICHHBII CPOK JAEKaHATOM;

» IlepBas aTTecTauus NpoOBOAUTHCS B CEPEIMHE U3YUYEHHUS Kypca, BTOpasi B KOHIIE Kypca;

* Ilocne mepBoi arTecTalu HEOOXOAUMO OOpaTUTh BHHMAaHHE HAa BO3MOXKHOCTH
aKTUBU3AIMK pabOThl HAa MPAKTUUYECKHUX 3aHATHUAX, C LEJbI0 MOJYyYEHHUS] MAKCUMAJIbHO
BO3MOYKHOT'O KOJIMYECTBA 0aJIJIOB;

* Ilocie BTOpo#l aTTecTanmuu TMpenojaBaTeib HE NPUHUMAET MHUCbMEHHBIE pPaOOTHI
CTYIEHTOB (JOKJIaJbl, pedepaTsl);

[lepBass mpomexyrouHas arrecTanusi OyIeT NPOBOAUTHCA MOCJIE MPOCIYIINBAHUS
CTYACHTaMH JIEKLIMOHHOTO MaTrepHuajla U IMpPOBEACHUS MPaKTUYECKUX 3aHATUH IO IMEepBOMY
Moyt0. Bropas mpomexxyTodnast arrectamnus OyJeT B KOHE BTOPOTO MOTYJIS.

CocraBuTenb [lIBakoB E.E., n.3.H., mpodeccop

3aB. kadeapoil SKOHOMHKH NPEANPUATUS U

MPUKIAIHON UHPOPMATUKU __—==—> _R.A. Ilerposa, K.5.H., IOLEHT
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