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Pabouas mporpamma y4eOHON AMCHUIUIMHBI « DKOHOMETpPUKa» pa3zpaboTaHa JOIl., K.3.H.
bonposoii E.E.

Pabouas mnporpamma y4eOHON JMCUMIUIMHBI «JKOHOMETPHKa» pa3padoTaHa Ha
OCHOBaHMU (heepaIbHOrO TrOCYIapCTBEHHOIO  00pa3oBaTENbHOTO CTAaHIApTa  BBICIIETO
oOpa3oBaHus 1o HampasieHuto noAarotrosku 38.03.04 I'ocynapcTBeHHOe W MYHHULMINIAJBLHOE
ynpasJieHne (ypoBeHb OakalaBpuata), yTBEpKIEHHOIO NMpUKa3oM MuHUCTEpCTBa 00pa30BaHUs
u Hayku Poccuiickoit @enepanuu ot 13 aBrycrta 2020 r. Ne 1016, yueGHOro mjiaHa no OCHOBHOM
npodeccuoHaIbHOM 00pa30BaTENbHONW IMpOrpaMMe BBICIIETO 00pa30BaHUs MO HAIPaBICHUIO
noaroToBKH «l'0CcynapcTBEHHOE M MyHULIMTIAIIEHOE YIIPABICHHUEY.
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1. O0mme mos10KeHUst
1.1 Ilend u 3a0auu oucuuniumvl

Ilenp y4eOHOU AMCHMIUIMHBL 3aKITFOYAETCS B OBJAQJCHUU CTYJSHTAMH OCHOBHBIMU
MaTEMaTHKO-CTATUCTHYECKUMH  METOJJAMH  TIOCTPOCHUSI IKOHOMETPHYECKHX MOJCIeH U
WCIIOJIb30BAHUHU ITUX MOJENICH B XOJ€ BBITIOJHEHHS MPAKTUYCCKUX PabOT Ha OCHOBE peabHBIX
CTaTUCTHYECKUX JAHHBIX..

3ajiaun y4eOHOW TUCIUTUINHEL:

B pesynbrare u3ydeHus: AUCITUTLTAHBI 00YJIarOIIUICS TOJKEH:

3HATh:
® OCHOBHBIC TIOHATHS 3KOHOMETPUYECKOTO MOJXO0/a, HCIIOJB3YEMbIX JUISl OIHCAHHS
BOXHCUIIIMX SKOHOMETPUYECKHX MOJCACH M DKOHOMETPHUYECKHX METOJIOB, U
PacKphITHE B3aUMOCBSI3H ITHX TTOHITHH;

® METOJBI MOCTPOCHUS IKOHOMETPUUECKUX MOJICNIeH OOBEKTOB, SIBIICHUH U MPOIIECCOB;
METO/IbI TUATHOCTUKY YIKOHOMETPHUECKUX MOJIEIICH;

OCHOBHBIC METOJBl CHUCTEMHOIO aHallu3a M MAaTeMaTU4YEeCKOr0 MOICIIUPOBAHMS,
MPUMEHSIEMBIE TIPY aHAJIN3E COITMAIEHO-3KOHOMHYECKHX 3a71a9 U TIPOIIECCOB;
e dTanbl (popManM3anKuy NPUKIAJHBIX 33734 C UCIOJIb30BAaHUEM CHCTEMHOIO MOIX0/1a

Y METOJIOB SKOHOMHUKO-MaTEMaTHIECKOTO MOICITUPOBAHHUS
yMeThb:

e paboTaTh C HAYYHOH JUTEPATypOl W IPYTMMH HCTOYHUKAMH HAYYHO-TEXHUYECKOM
nH(popMauu:

® [PaBWIbHO YUTATh MAaTEMaTHYCCKHE CHUMBOJIbI, BOCIPHHHMATh W OCMBICIHBAThH
UHGPOPMAIIHIO, COACPKALTYI0 MATEMAaTHUECKUE TEPMHHBI,

® [PaBUIBHO MOHMUMATh CMBICI TEKCTOB, OMHMCHIBAIOIINX MATEMAaTHYECKHE METOMIBI M
MOJIETH B PO eCCHOHANBHOM cdepe;

® AHATU3UPOBATh COIUAILHO-IKOHOMHYECKUE 3a7aydl U TPOIECChl ¢ NMPUMEHECHUEM
METOJIOB CHCTEMHOT'0 aHAJIN3a ¥ MAaTEMaTUYECKOTO MOJICITMPOBAHUS;

BJIA/IETh:

® HaBBIKAMU NPUMEHEHHs 0a30BOr0 MHCTPYMEHTApHs SKOHOMETPUKHU ISl PELICHUS

TEOPETHYECKHUX M MPAKTHYECKHUX 3a71ay;

e HaBBIKAMU PabOTHI C SKOHOMETPUUYCCKHMMH METOJaMH M MOJEISIMH B paMKax CBOEH
po¢eCCuOHATBHON eATETbHOCTH;
® HaBBIKAMH MPHMEHEHHS CHCTEMHOTO IIOJIXOJa M MaTeMaTHYeCKHX METOJIOB B

(dbopmanu3aum pereHus MPUKIJIAIHbIX 3a/1a4;

e HaBBIKAMH IIOCTPOCHHS, HCCIICIOBAaHUS SKOHOMHKO-MATeMaTHYCCKUX MOjelei

COIMATTbHO-9KOHOMHYECKUX TPOIECCOB, a TAKXKE WX TPAKTHUYECKOTO MPUMEHEHUS

JUIL  PEIIeHHs] COIMATbHO-DKOHOMHUYECKUX 3ala4 (B YaCTHOCTH, I OIICHKH

COCTOSIHUSI W TIPOTHO3a Pa3BUTHs COIMAIbHBIX W DKOHOMHYECKHX SIBJICHUM W

MIPOILIECCOB).

1.2 Mecmo yuebOHoul OucyuniuHwsl 6 CHPYKmYpe OCHOGHOU RNpOpheccuoHaIbHOU
00pazoeamenvHol NPOPAMMEYL.

JluciuniamHa sIBJISETCS JIEMEHTOM BapHaTUBHOM YacTtu bioka 1 aquciuriiuH 1o BEIOOPY

OIIOIL



1.3. IInanupyemvie pezynomamuvl 00yueHUs NO Y4eOHOU OUCUUNIUHE 8 PAMKAX
RAAGHUPYEMBIX Pe3YIbMAamo8 0C80€HUA OCHOBHOU NPOPECCUOHAIbHOU 00paA306amenbHOl

npozpammeol.

[Iponiecc ocBoeHust yueOHON AUCIUIUIMHBI HANPaBJIeH Ha (POPMHUPOBAHUE y O0YYAIOIIUXCS
cienyromeld kommereHuuu: YK-1 B COOTBETCTBMHM € OCHOBHOM MpodeCCHOHAIBHOU
oOpa3oBaTenbHOI nporpammoii «I'ocy1apcTBeHHOe M MyYHUIIUIIAJIBLHOE YIIPABJICHHE).

B pesynprate  ocBoeHHMs ~ yuyeOHOW  AMCHUIUIMHBI  OOy4aromuiicss  JOJKEH

JEMOHCTPUPOBATH CIEAYIOIINE PE3YIbTATHI:

Koz Conepxanue NuaukaTophl JOCTHKEHUS TPO(ECCHOHATBHBIX
KOMIIETCHIINH KOMIICTCHIIUHN KOMHCTCHL{I/Iﬁ
VK-1 Crocoben  ocymectsusts | YK-1.1. JleMOHCTpupYyeT 3HaHHME OCOOECHHOCTEH

MIOMCK, KPUTUYECKUI
aHaau3 u CUHTE3
uH(pOpMallUK, MPUMEHATh
CHUCTEMHBI TOAXOA JJIsi
pelIeHUs]  MOCTaBJIEHHBIX
3a1a4

CUCTEMHOI'O U KPUTUYECKOI'O MBIIIJICHUS U
TOTOBHOCTH K HEMY.

VK-1.2. [Ipumensier noruyeckue GopMbl U
MpoLEeAyphl, CIOCOOEH K pediaeKcuu Mo MOBOAY
cOoOCTBEHHOM u qyKON MBICIIUTEIBHON
JESTEIbHOCTH.

VYK-1.3. Ananu3upyer UCTOUYHUK UHPOpMALIUU

C TOYKH 3PEHHUS BPEMEHHBIX U MPOCTPAHCTBEHHBIX
YCJIOBHU €r0 BO3SHUKHOBEHUS

VK-1.4. AHanu3upyer paHee CI0XKUBIINECS B
HayKe OIEHKH WH(OPMAIIUH.

VYK-1.5. ConocraBisier pasHble HMCTOYHUKHU
MH(OpPMALIU C LIENIbI0  BBISIBIIEHUS HX
MIPOTUBOPEYMII U MOMCKA TOCTOBEPHBIX CYXKIACHUM.
VYK-1.6. AprymMeHTUpOBaHHO dbopmupyer
CcOOCTBEHHOE CYXKIEHHE U OLIEHKY HH(opMaIuu,
NPUHUMAET 000CHOBAHHOE PEUICHHUE.

VYK-1.7. Onpenenser npakTU4ECKUE MOCIEACTBUS
IPEJJI0KEHHOTO PEIIEHNUs 3aJauH.

2. O0beM y4eOHOI JUCHUNJIMHBI, BKJIHYasi KOHTAKTHYI0 padoThl 00y4alomerocs ¢
NnpenoaaBareeM U CAMOCTOATEIbHYI0 padoTy 00y4aromerocst

OO6m1ast Tpy10€MKOCTh Y4€OHOM TUCHIUTUTMHBI COCTABIISAECT 6 3a4ETHBIX €UHUIL.

Ounasn popma 0dyuenus

Bun yueOHOI paboTh Bcero vacos 3 Cemectpet n
AyIuTOpHBIE YUeOHbIE 3aHATHS, BCET0 132 66 66
B ToM uncine:
VyeOHbIe 3aHATHS JIEKIIHOHHOTO THIIA 56 28 28
ITpakTHueckre 3aHATHs 72 36 36
JlaGopatopHble 3aHATHUS 4 2 2
CamocTosiTesibHAsA padoTa 00y4alOLIUXCsl, BCEr0 71 38 33
B ToM uncne:
CaMonoaroToBka 31 16 15
Joxnazsl/pedepaTs 16 8 8
IIpakTndeckue 3aaHus 16 8 8
TectupoBanue 3 4 4
KoHTpoab: BUA MPOMEKYTOUYHON aTTeCTAMU 13 3auer IK3aMeH
(3aueT, IK3aMeH) 4 9




| O01as Tpy10eMKOCTh Y4eOHOil 11 CHMILINHBI 216 108 108
Ouno-3aounan popma odyuenus
Bug yuebHoii paboTh Bcero yacos 3 Cemectppr T
AyauTOpHBbIE Y4eOHbIE 3aHATHS, BCET0 76 38 38
B Tom uncne:
VueOHbIe 3aHATHS JEKIIMOHHOTO THIIA 28 14 14
IIpakTraeckuie 3aHATHS 44 22 22
JlaGopaTopHsie 3aHATHS 4 2 2
CamocTrosiTenbHasi padoTa 00y4alomxcs, BCero 127 66 61
B Tom uncne:
CamMonoaroToBka 87 47 40
Joxmanpl/pedeparsl 16 8 8
IIpakTrueckue 3amanmst 16 8 8
TectupoBanue 8 4 4
KonTpoJb: BUJ NpOMeKyTOYHOI aTTecTaluu 13 3auer IK3aMeH
(3aueT, 3K3aMeH) 4 9
O0mas Tpy10eMKOCTh Y4e0HOi TN CIUILINHBI 216 108 108
3aounan ¢hopma odyuenusn
. Bcero CemecTpbl

Bun yuebnoit paboTbl 4ACOB 3 1
AyIuTOpHBIE y4eOHbIe 3aHATHS, BCEro 48 24 24
B Tom unce:
Y4eOHbIC 3aHATHS JISKIIMOHHOTO TUTIA 20 10 10
[IpakTHyeckue 3aHATUS 24 12 12
JlaGopaTopHblie 3aHITHS 4 2 2
CamocTosiTeJibHas padoTa 00y4ar0IMXCcsi, BCEro 155 80 75
B Tom unce:
CaMonoJIroToBKa 115 65 50
Jloknanel/pedepats 16 8 8
[TpakTrueckue 3a1anus 16 8 8
TectupoBanue 8 4 4
KoHTpoJib: BUJ NPOMEKYTOYHOM ATTECTALMHA 13 3auer JK3aMeH
(3a4er, IK3aMeH) 4 9
OO0masi Tpy10eMKOCTh Y4eOHOM M CHUIITHHbI 216 108 108




3. Copep:xkanne y4eOHOM TUCHUNIMHBI

3.1. Yueono-memamuueckuii nian no o4noii popme odyuenus

O0BeM ayTUTOPHBIX 3aHATHNA cocTaBisieT 132 4.
O0Bem camocTosSTeNbHON paboThl — 71 .

Bunbr yue6HoOit paboThl,
aKaJIeMUYEeCKUX YacoB

®DOpMBI KOHTPOJISI OCBOCHUS 00YJIarOIUMHUCS
YUeOHO JUCIIUTLINHBI

5 KonraktHast paboTa Texyuii KkoHTpoI:
3 OCBOCHMUSA IIpomexyTouHas
= TpernogaBaTeiIst ¢
3 06y‘-Ia}OH.[I/IMI/IC o aTTecTalus 00yJaloIIIXCs
=f 00yJarmuMucs .
) y9e0HOH TUCTIIUILIAHBI
<
opd
Ne %‘
/ M
131 0J1yJib, pa3zien (TeMa) o g . E E - E
3 e = z = S g o
O g, = < < o =, =
/M ° 9 o © = =
3 2 5 2 2 i e 2 & S
T o % = = & =) 2 5 s
2 A z S| 2| = 3 = & )
3 g z £ S z 5 o)
& g E S| 2 E =
g = El¢| 2| &
3 =N = =
=
<
@)
3 cemectp
Tema 1. Onpenenenune
1 pel 361218 8 |10+ | + | + +
SKOHOMETPUKH
Tema 2. [Tapuas
2 P 3613231013+ | + | + +
perpeccust
Tema 3. MHOXeCTBEHHAS
3 36 | 13 | 23 10 | 13 | + + + +
perpeccust
Hrtoro 1o 3 cemectpy 108 | 38 | 64 | 28 | 36 | 2 4
4 cemecTtp
Tema 4. CucteMsbl
4 | 5KOHOMETPUUYECKUX 54 117 | 34 |16 | 18 | + | + + +
ypaBHEHUH
Tema 5. Jlunamuueckue
5 54 | 16 | 30 | 12 | 18 | + + + +
MOJENU
Hroro o 4 cemecTpy 108 | 33 | 64 | 28 | 36 | 2 9
BCEI'O YACOB 216 | 71 1321 56 | 72 | 4 13




3.2. YuebHO-TeMaTHYeCKHil IJIaH 0 OYHO-3a04HON (hopMe 00yueHus
O0beM ayTUTOPHBIX 3aHATHN cOCTaBiseT 76 4.
O0BeM caMOCTOSTENNbHOM padoThl — 127 4.

Ouno-3aounas popma ooyuenus

Bunbr yue6Hoit paboThl,
aKaJIeMUYeCKUX YacoB

®DOpMBI KOHTPOJISI OCBOCHUS 00YYAIOIITIMUCS
YUeOHO JUCTIUTLINHBI

5 KonraktHast paboTa Texyuuit KOHTpOITH
3 OCBOCHMUS IIpomexyTouHas
= TIpernogaBaTeiIst ¢
3} o0yJaromuMucs aTTecTalus 00yJaroIuXCs
=f 00yJaromuMucs .
) y9e0HOH TUCTIUIUIHHBI
<
=
No %‘
1/ Monyns, pa3nen (Tema) o s - = E - =
Il = S =} = = = =
3 s £ z 3 g 3 =
M [aF ° » 4] 9] %) = jos]
s e 2|zs|e|l2|z2| @ : 5
T 3 Z S | 2| £ 2 3 5 2
B A & 8 s 2 8 = ® 2
5 g = 2 = 5 5 »
= g E | & 2 c e
2 S| 28| x| &
3 =S =
=
<
O
3 cemectp
Tema 1. Onpeneneuue
1 el 36 (20 | 12| 4|6 |+ | + | + | +
SKOHOMETPUKHU
Tema 2. ITapuas
2 P 36 [ 23 | 135 | 8 |+ | + | + | +
perpeccust
Tema 3. MHOXecTBEHHAs
3 36 | 23 | 13 5 8 | + + + +
perpeccust
Hrtoro 1o 3 cemectpy 108 | 66 | 38 | 14 | 22 | 2 4
4 cemecTtp
Tema 4. Cucremsbl
4 | 5KOHOMETPUUYECKUX 54 131 |20 | 8 |12 | + | + + +
ypaBHEHUN
Tema 5. Jlunamuueckue
5 54 | 30 | 18 6 |10 | + | + + +
MOJIETU
Hroro o 4 cemecTpy 108 61 | 38 | 14 | 22 | 2 9
BCEI'O YACOB 216 | 127 | 76 | 28 | 44 | 4 13




3.3. YuyeOHO-TeMaTH4YeCKHIl IIJIAH N0 32049HOI (popMe 00yUeHH S
O0beM ayTUTOPHBIX 3aHATHNA COCTaBIsET 48 4.
O0BbeM caMOCTOSTENLHOM padoThl — 155 4.
3aounas chopma 0b6yuenus

Buer yueOHOM pabOTHI, @DOopMBI KOHTPOJIIS OCBOCHHUS 00YJIarOIUMHUCS
AKAAEMHUYECCKUX YaCOB y‘Ie6HOI>i AUCLUIIIINHBIL
5 KonrakTHas pabora Texyuuit KoHTpOID
o OCBOCHMUA IIpomexyrodynas
o npenogaBateiis €
Q 06y'{aIOHH/IMI/ICH aTTecTauus 06y'—la}0].l.ll/IXCﬂ
g 0o0y4armuMucs .
Q y4eOHOUM TUCITUIINHBI
g
Ne Q
n/ Mounyns, pa3aen (tema < = = =
yIib, p (Tema) . g B 5 g - 5
II | [te) = = = = <
(9] =} = = = < = Q
5] S & b= < Q < =
M o © “ 2 i Z s
= ° = o > S © < e )
< =4 S s 2 2 s 8 Q =
= 3 B % = < = < = g
é m ° 5] & = 3] = o <
[ = = = < = 13} ™
= = = < = 5}
= =) E Q, g E et
2 2 E|g] & | E
g = |2 =
=
<
O
3 cemectp
Tema 1. Onpenenenne
1 peiL 36 | 30 6 2 4 | + + + +
SKOHOMETPUKH
Tema 2. ITapnas
2 P 36|25 8 [ 4| 4|+ ] + | + +
perpeccus
Tema 3. MHOKeCTBEHHAas
3 36 | 25 8 4 4 | + + + +
perpeccus
Htoro mo 3 cemecTpy 108 80 | 22 | 10 | 12 | 2 4
4 cemecTp
Tema 4. Cucremsnl
4 | 5KOHOMETPUUYECKUX 54 | 40 | 11 5 6 | + | + + +
YpaBHEHUU
Tema 5. JlunHamMudeckue
5 A sa |35 (11| 5|6 |+ |+ |+ | +
MOJICIHU
Hroro 1o 4 cemectpy 108 | 75 | 22 | 10 | 12 | 2 9
BCEI'O YACOB 216 | 155 | 48| 20 | 24 | 4 13

4. YueOHO-MeTOAUYeCKOe o0ecneueHue caMOCTOATEIbHOM padoThl 00yUYaommXxcs 1o
yueOHOM TMCHMILINHE

Tema 1. Onpeodenenue IKoHoMempuKu

Ilepeuenb u3yyaeMbIX 3J1€eMEHTOB CO/Iep:KaHUs Y4eOHOM TUCHUIINHBI:

IIpenmer  skxoHOMeTpukH. KpaTkas  ucTOpuss  BO3HUKHOBEHMS WM pa3BUTHUSA
HSKOHOMETPHUYECKUX HcciaenoBaHui. CBS3b 3KOHOMETPUKH C JPYIrMMH OOJacTsIMH 3HAaHUU.
OKOHOMETpUYECKass MOJEIb KaK TIJVIABHBII HHCTPYMEHT 3KOHOMETPHUUYECKUX MCCIEA0BAHUM.
3anauu, pemaeMble Ha €e OCHOBE. JTallbl SKOHOMETPHUYECKOT0 MOJIETUPOBAaHUS. THIIBI TaHHBIX
Y BUJBl IEPEMEHHBIX B DKOHOMETPUUECKUX HCCIIET0BAHUSX.

Bonpocsl 11 caMONOATOTOBKH

1. DxoHOMETpPHKA — ITO....

2. Pacckaxxute 00 HCTOPUM BOBHUKHOBEHUSI SKOHOMETPHUKHU.

3. B yem oco0eHHOCTH PKOHOMETPHYECKOTO MeToaa?




4. C kakuMU HayKaMH CBsI3aHa SKOHOMETpUKA?

5. KakoBbI 3Tanbl 3KOHOMETPUUYECKOTO UCCIETOBAHMS?

6. Kakue TUIbl JaHHBIX UCHOJIB3YIOTCS B 9KOHOMETPUUECKUX HCCICTOBAHUSAX ?

7. HaniTe oO1iee MOHATHE IKOHOMETPUUECKOU MOJICIIH.

8. HazoBuTe OCHOBHBIE THUIIBI SKOHOMETPUUYECKUX MOJIENEH, KOTOpbIE MPUMEHSIOTCS B
SKOHOMETPUYECKHUX UCCIETOBAHUSIX?

9. Kakue 3a7aun 3KOHOMHUYECKOTO aHaju3a PELIAloTCs Ha OCHOBE 3KOHOMETPUUECKHUX
moeen?

10. ITo kakuM THUIIaM HIKaJ IPOU3BOJATCSA U3MEPEHMS B 3KOHOMETpPUKE?

11. KakoBbl nonmycTrMbIe TPe0oOpa3oBaHus Ha KXKIOW IIKaJIe U3MEPECHHUSI?

12. Yto moHUMAETCs 01 TOYHOCTHIO U3MEpeHus?

@DopMbI KOHTPOJISI CAMOCTOSITEIbHOM PA00THI 00y4al0IIUXCS

MPOBEPKA OTBETOB Ha BOMPOCHI CAMOIIOATOTOBKH.

Tema 2. Ilapuasa pezpeccusn

Ilepeyenn u3y4aeMbIX 3J1€eMEHTOB CO/iepP KaHUs Y4eOHOM TUCHUIIINHBI:

Crneundukanuss monenu. JluHelHas perpeccuss W KOppeNsLUs: CMBICI U OICHKA
napaMeTpoB. MeTos HauMeHbIINX KBaapaToB. CBOMCTBA OLIEHOK NapaMeTpoB. Yciosus ["aycca
— Mapkosa. Teopema 'aycca — Mapkosa. IIpoBepka runore3 0 CTaTUCTUYECKOM 3HAYMMOCTHU
napameTpoB mojenu. VHTepBanbHBIE OLICHKH IapaMeTpPOB MOAENH. VMHTepBasbl IPOrHo3a Io
JUHEWHOMY YypaBHEHHIO perpeccuu. OneHka kadecTBa Mojeinu. HenuHeliHble perpeccuu:
IIOJINHOMHAJIBHBIE, CTEICHHBIC, IIOKa3aTelIbHbIe. METObl CBEJICHUS HEIMHEWHBIX MOJEIEH K
JIMHENHBIM.

Bonpocsl 111 caMONOATOTOBKH

1. [laiiTe onpeneneHre MOIENIM MapHON perpeccum.

2. Kakue Buabpl MOZICIIEH MapHOM perpeccuu Bl 3HAECTE?

3. Kakumu crnocoGamMu B MapHO# perpeccud MOXKET ObITh OCYIIECTBIEH BBIOOP BHIA
MaTeMaTU4eCcKON pyHKIMU?

4. KakrmMu MeTO1laMU MOYKHO HAlTH MapaMeTphl IMHEWHON apHOU perpeccun’?

5. IosicauTe cMBICHT KO3 PHUIMEHTA PETPECCHH.

6. C mnomoupl0 Kakoro Kod(Q@HUIMEHTa MOXHO OLIEHUTh TECHOTY CBSI3M MEXIy
pe3yapTaToM U pakTopom?

7. KaxoBa koHuenuus F — kpurepust @umepa?

8. Kakum 00pa3zoM olileHnBaeTCsl 3HaYMMOCTh TapaMeTPOB YPaBHEHUS perpeccun’?

9. IIpuBenure npuMep MOJEINIEN, HETMHENHBIX OTHOCUTEIBHO BKIIFOUAEMBIX IIEPEMEHHBIX.

10. IlpuBenute mnpuMep MOACNIEH, HEIUHEWHBIX OTHOCUTEIHLHO OIICHHMBAEMBIX
1apaMeTpoB.

I1. B 4yem omiMuMe NOPUMEHEHHS METOJAa HAMMEHBIIMX KBAAPATOB K MOJEIISIM,
HEJIMHENHBIM

OTHOCHUTEJNIbHO BKJIFOYAE€MbIX IEPEMEHHBIX U OLIEHUBAEMbIX TapaMeTpoB?

12. Yro nokazbiBaeT k03 punmeHt nerepmunanumn’?

13. Yo ompenensieTcsi C TOMOIIBIO CpeTHENH OTHOCUTEIBHOM OIMOKU arMmpOKCUMAIIHH?

14. KakuM 00pa3oM OCYIIECTBIISETCS MPOTHO3MPOBAHUE IO JIMHEMHOMY YpaBHEHUIO
napHoO# perpeccuu?

15. Kak cBs3anbl Mexay coboit F-kputepuit u t-kputepuii CTbloJieHTa A OLEHKHU
3HaYUMOCTHU KO3 duimeHTa perpeccun’?

®opMBI KOHTPOJISI CAMOCTOSITEIbHOM PadoThl 00y4aKOIIUXCH:

IIPOBEPKA OTBETOB Ha BOIPOCHI CAMOIIOATOTOBKH.

Tema 3. Muooswcecmeennasn pezpeccus

Ilepeyenb u3yyaeMbIX 3J1€eMEHTOB CO/iepP:KaHUs Y4eOHOM TUCHUTIUHBI:
Crnenuduxanus monenu. OT6op ¢pakTOpoB MPH MOCTPOSHUH MHOKECTBEHHOM perpeccuu.
Bei6op ¢opmbl ypaBHeHus perpeccuu. OIleHKa HapaMeTpOB YpPaBHEHHUSI MHOMXECTBEHHOMN



perpeccun. MHoxecTBeHHbIe Koppensiuud. YacTHeie Koppemsiuuu. KauecTBO Mojenu.
MynbsTukonnuHeapHocTb. (DUKTUBHBbIE NMEPEMEHHbIE. ABTOKOP- peislus, ee OOHapyXeHHE.
Metoabsl ycTpaHeHHs aBTOKOppesiuu. lerepockeqac-TUHYHOCTh W TOMOCKEIACTUYHOCTD.
OO6napyxeHrue M TMOCIENCTBUSL TeTepocKenacTHd-HOCTH. (OOOOIIEHHBII METOJ HaWMEHBIINX
KBaJpaToB.

Bonpocs! 111 caMONIOATOTOBKH

1. B yem cocTout cnenuduKanys Mo MHOKECTBEHHON perpeccuu?

2. Kakue TtpeboBaHUsA MPenbABIAIOT K (akropaMm Uis BKIIOYEHUS HUX B MOJEIb
MHOKE€CTBEHHOU

perpeccun?

3. UeM BbI3BIBAaCTCS  SBJICHHEC MYJBTHKOJUIMHEAPHOCTH B  MHOTO(AKTOPHBIX
SKOHOMETPUYECKHUX MOJIENSIX?

4. KakuMm 00pa3oM MOKHO YCTPAHUTh MYJIbTUKOJUTMHEAPHOCTH (aKTOPOB?

5. PackpoiiTe 53KOHOMHUYECKYI0 HHTEepHpeTanio KO3PPUIUEHTOB YHUCTON perpeccuu.

6. Kakum 00pa3oM MOKHO OIEHUTH IMapaMeTphbl YPaBHEHHSI MHOXKECTBEHHOH perpeccuu’?

7. Kakue k03pGumeHTs UCIOIb3YIOTCS AJIs OLICHKU CPAaBHUTEIBHON CHIIBI BO3JCHCTBUS
(dakTOpOB Ha pe3yabTaT?

8. Kakue nepemeHHbIC Ha3bIBAIOT (PUKTUBHBIMU?

9. Ilpm kakux yCIOBHSIX CTPOHUTCS YpPaBHEHHE MHOXKECTBEHHON pErpeccu ¢
(UKTUBHBIMU

IIEpEMEHHBIMU?

10. Kakum o0Opa3oM MOXKHO NHPOBEPHUTHh HAIMYHE TOMO- WU T'eTePOCKEAACTUYHOCTH
0CTaTKOB?

11. B ueM cyTh 0000111€HHOTO METO/1a HAUMEHBIIINX KBAPATOB?

@opMBbI KOHTPOJIA CAMOCTOATEIbHON Pad0ThI 00y4aIOIIUXCS:

MIPOBEPKa OTBETOB HAa BOMPOCHI CAMOIOATOTOBKH.

Tema 4. Cucmemot IKOHOMemMPUUECKUX YPAGHEHUT

Ilepedyenn u3y4aeMbIX 3J1€MEHTOB CO/iePKAaHUS Y4eOHOH TUCHUIINHBI:

OOmiee MOHATHE O CHUCTEMAaxX YpaBHEHMM, MHCIONB3YEMbIX B JKOHOMETPHUKE.
CocraBisiroliie cUCTeM ypaBHEeHUH. IHcTpyMeHTanbHble mnepeMeHHble. CTpyKTypHas |
npuBeneHHas Qopma Moxenu. IIpobinema wuneHtudukanmuu. OlLlEHUBaHHE MapaMETPOB
CTPYKTYpHOM MoOJ€eIu. AHaIU3 METOIOB OlleHuBaHus. [I[puMeHeHne cucTeM Y3KOHOMETPUUECKUX
ypaBHeHul. [lyTeBoil aHanus.

Bonpocs! 111 caMoOnoaAroToBKH

1. HazoBuTE OCHOBHBIE CITIOCOOBI TOCTPOEHUSI CUCTEM YPaBHEHUH.

2. B yem coctosT mpo6aemMbl UASHTUPHUKALMY MOJICNIN U KaKue YCIOBUS UICHTU(DUKALUU
BbI 3HaeTe?

3. Yto Ha3bIBAIOT CTPYKTYpHOH (hopMoii Mosienn?

4. Kakue mnepeMeHHbIE OOBIYHO COIEPKHUT CHUCTEMA COBMECTHBIX, OJHOBPEMEHHBIX
yYpaBHEHHNA?

5. C moMo1IpI0 KaKMX METOJI0OB MOXHO OLIEHUTh MTapaMeTpbl CTPYKTYpHOH Moaenn?

6. PackpoiiTe cyTb KOCBEHHOTO METO/ia HANMEHBIINX KBaIpaToB.

7. B kakux ciaydasx NpUMEHsIeTCs JBYXIIaroBblii METOJl HAMMEHBIIINX KBAJpPaTOB?

8. IlpuBenuTe npuMepsl IPUMEHEHUSI CUCTEM SKOHOMETPUUECKUX YPaBHEHUH.

9. Kak cTpoHTCSl CTPYKTYpHas MOJIENb CIIPOCA U MPEITIOKEHHUS.

10. B 4eM cOCTOUT CYIIHOCTh MYTEBOr0 aHaIn3a?

®opMBbI KOHTPOJISI CAMOCTOSITEIbHON PadoThl 00y4aKOLIUXCH:

IIPOBEpPKA OTBETOB HAa BOIPOCH! CAMOIIOATOTOBKH.

Tema 5. lunamuuecxkue mooenu
IlepeyeHb U3yuaeMbIX 3J1€MEHTOB COAEPKAHUS YUeOHOM TMCUMILINHBI:



BpemenHble psiibl: OCHOBHBIE 2JIEMEHTHI. MOienpoBaHue TEHACHIIMY BPEMEHHOTO psija.
MogenupoBaHue CE30HHBIX M LMKINYECKUX KoJeOaHWil. MeToapl MCKIIOYEHUS TEHIEHIIMH.
Jlaru B sKoHOMHYECKUX Mozensx. OOmas XxapakTepucTUKa MOJENeil ¢ paclpeaeIeHHbIM JaroM
U Mojenell aproperpeccun. VHTepnperanys napameTpoB MOZENEH ¢ paclpeieNeHHbIM JIaroM.
W3yueHne cTpyKTyphl Jlara ¥ BEIOOp MOJIENH ¢ pactpeaeieHubiM Jarom. Merton Koiika. Ouenka
napamMeTpoB Mojened aBToperpeccud. HoBble HampaBieHHMsT B aHalIM3€ MHOTOMEPHBIX
BPEMEHHBIX PSAIOB.

Bonpocs! 1J1st caMONOAT0TOBKH

1. IlpuBenuTe mpuMepbl 3KOHOMUYECKMX 3a7ad, SKOHOMETPHUYECKOE MOJEIMPOBAHUE
KOTOPBIX TpeOyeT

IIPUMEHEHUSI MOJIEIIEH C paclpeieIEHHBbIM J1aroM U MoJieJiel aBTOperpeccun?

2. KakoBa uHTeprpeTanus napamMmeTpoB MOAEIH C PACIpeae/ICHHbIM JIarom?

3. Ilepeuncnure aOCOMIOTHBIE M OTHOCHUTEIBHBIC ITTOKA3aTENN CHIIBI CBS3M MOJEIH C
pacrpeielIeHHbIM

JIaroM.

4. KakoBa MHTepIIpeTalys napaMeTpoB MOJEIN aBTOperpeccun’?

5. Ilpu kakoil cTpyKType jara npuMEeHUM MeTo]l AJMOHa?

6. [Ipu kakoil cTpykType nara npuMmeHum nojaxo Korika?

7. OnuimuTe METOMKY MOCTPOEHUSI MOJENH C PACTIPEAEICHHBIM JIarOM.

8. B uem cyTb MeTO/1a INIaBHBIX KOMIIOHEHT?

9. Yrto Ha3bIBaeTCS AOITOCPOUYHON (PYHKIIMEW MOETN alallTUBHBIX OKUJaHUM?

10. Yro Ha3bIBaeTCs KPAaTKOCPOUHON (PYyHKLIMEH MOJEIH aAallTUBHBIX OKUIaHUNA?

11. OnumrTe METOANKY MOCTPOCHUE MOJIEIN HETIOIHON KOPPEKTUPOBKH.

12. B 4eM CyIIHOCTh METO/Ia UHCTPYMEHTAJIbHBIX IE€PEMEHHBIX?

13. C mnoMompl0 Kakoro KpUTEpUs MOXKHO IPOBEPUTh THUIOTE3Y O HAJIUYUU
aBTOKOPPEJISALIUU OCTATKOB B

MOJIeJIA aBTOperpeccun’?

14. V3noxuTe OCHOBHYIO HJI€I0 MOJIesIel BEKTOPHOI aBTOperpeccuu.

15. B ueM cymHocTh Mozienel palluOHAIbHBIX OKUIaHUN?

DopMBbI KOHTPOJIA CAMOCTOATEIbHON PadoThl 00y4alOIIUXCSH:

IIPOBEpPKa OTBETOB Ha BOIPOCHI CAMOIIOATOTOBKH.

5. ®oHa OULEHOYHBIX CpeICTB I MPOBeleHUs] TeKylled W NPOMeKYTOYHOM
aTTrecTanuy 00y4arIMXxcs 1Mo y4eO0HOH JUCHHILINHE

5.1. @opma npomexcymounonn ammecmayuu 00yuaOWLEcOca NO  YUeOHOU
oucyunaune.

KOHTpONBHBIMU  MEPONPUATHAMH HPOMEKYTOUYHOW AaTTeCTallud OOydJaroUIMXcs 10
yueOHON JUCIUIIMHE SBJISIOTCS 3a4eT (3 ceMecTp) U K3aMeH (4 ceMecTp) KOTOPBIH TPOBOASATCS
B YCTHOH (opme.

5.2. Ilepeuenv Komnemenyuil ¢ yKazanuem >mManoe ux opmuposeanus 6 npouecce
0C60eHUs 00PA308AMENILHOI RPOZPAMMbL.

KoMmnoneHTsl WHauKaTopbl
Kon Copepsxanue KOMIICTCHIINY, TOCTYDKSHUS
cTeneHs HX Pe3ynbrarer 00ydeHus
KOMITETEHIIMH | KOMIIETCHIIUH podecCHOHANBHBIX
OCBOCHHA KOMIIETEHIIUI




VK-1

Criocoben
OCYUIECTBIISITh
TTOWCK,
KPUTHYECKUI
aHaIu3 u
CUHTE3
nHpopMaIuy,
MIPUMEHATH
CHUCTEMHBII
TTOIXOT JUTS
pemieHus
MOCTaBICHHBIX
3a1a4

KommoHeHTHI
KOMITETEHLIMH
COOTHOCSTCS
co/iepKaHUEM
JIMCLHIUINHEL,
KOMITETEHLIMS
peanusyercs
YaCTHIHO

YK-1.1. 3HaTh: OCHOBHBIE
[emoHCcTpUpyeT HOHATHSL U KaTeropuu
3HAHHE OCOOCHHOCTEH | KPUTUYECKOTO
CHUCTEMHOT'0 U | aHanmu3a M CHHTE3a
KPUTUYECKOTO nHpOpMaLUH
MBILUICHUS u

TOTOBHOCTh K HEMY. YMeTh: OCYIIECTBIATH
VYK-1.2. IlpuMmeHseT | MOUCK, KpPUTHUYECKUN
noruyeckue GOpMBI U | aHANW3 U CHHTE3
npoueaypsl, crocobeH | nHpopMaLuy,

K  pebdiekcud 1O | MPUMEHSTH

MMOBOJy COOCTBEHHOH | CHCTEMHBIH  ITOAXOI
u Yy>K0H | s peLieHust
MBICITUTENEHON MOCTaBJICHHBIX 3324
JESITEIBHOCTH.

VYK-1.3. Anamuzupyet
HCTOYHUK

Bmagets:  HaBBIKAMU
MOUCKA, KPUTHIECKOTO

HHpOpPMaIUH aHanM3a M CHHTe3a
C  TOYKM  3peHus | nHGOpMaLuH.
BPEMCHHBIX u

IIPOCTPAHCTBEHHBIX

YCIOBHIM €ero

BO3HUKHOBECHHUS

VK-1.4. Ananuzupyet
paHee CIOXHBIINECS B
HayKe OLICHKHU
WHPOPMALIUH.

VYK-1.5. ComnocrapnsieT
pasHble  HCTOYHHUKHU
WHPOPMAIIUH C IO
BBISIBIICHUS HX
MPOTUBOPEUHIA u
MOWCKA JOCTOBEPHBIX
CYXKJEHUU.

YK-1.6.
ApryMEeHTHpOBaHHO
dopmupyeT
coOCTBEHHOE
CYyXKJIEHHE M OILICHKY
nH(pOpMAaITUH,
MPUHUMAET
000CHOBaHHOE
pelieHue.

VYK-1.7. Onpenenser
MPaKTUYECKUE
MOCJIEACTBUS
MPEJIOKEHHOTO
peleHus 3a1a4H.

5.3. Onucanue noxazameneu u Kpumepuee oueHueanun Komnemeuuuﬁ Ha pa3indHbIX
imanax ux qbopmupoeanuﬂ, OonucaHue wKal OuyeHUu6aHuA

Kon Orarnsl (hopMUPOBaHUS Huctpymenr, [TokazaTenb oneHUBaHUA
KOMIIETECH KOMITETCHITHH OTICHUBAIOTIIHNA KOMITETCHIIUN
12078 c(hOpMHUPOBAHHOCTH
KOMIIETEHLIM U ¥
YK-1 Oran GopMupoBaHus Pedepat*/ A) IOTHOCTBIO




3HAHHWEBOM OCHOBBI Hoknan* chopmupoBaHa - 5 0anIoB

KOMITETCHITNH (dTam TectupoBanne™ b) wactuuno chopmupoBana
(dhopMupoBaHus [IpakTuueckue - 3-4 6amna
COJIepKaTeNbHO- 3agaHus* C) He chopmupoBana- 2 u
TEOPETHIECKOTO0 Dasnca JlaGopaTopHas MEHee 0aJToB
KOMITCTCHIIAHN) pabora*

JlekiuonusIe, 3auer*
nabopaTopHbIC U Ok3ameH*
MPAKTHYECKUE 3aHATHS 110
TeMaM:

Tema 1. Onpenenenue
SKOHOMETPUKH

Tewma 2. [Tapras perpeccust

Tewma 3. MHOecCTBEHHAs
perpeccust

Hroro mo 3 cemectpy

4 cemecTp

Tema 4. CucreMsl
SKOHOMETPHUYECCKUX
YpaBHEHUH

Tema 5. lunamuueckue
MOaCIIn

*XapakTepUMCTUKH  HHCTPYMEHTOB  (CPeICTB), OLEHHBAKINHX CHOPMHPOBAHHOCTH
KOMITeTEHIIUI:

Pedepat — mpomyKT caMOCTOATENbHOW pPabOTHI CTYACHTA, MPEACTABISIOMUNA COOOM
KpaTKoe M3JI0’)KEHHE B MUChbMEHHOM BHUJE MOJYYEHHBIX PE3Y/IbTAaTOB TEOPETUUYECKOro aHaIu3a
OTIpeNeIeHHOW Hay4yHOW (y4eOHO-MCCIeNOBATEeIbCKOM) TEMBbI, TIEC aBTOP PACKPBIBAET CYTh
uccienyeMoil npoosieMsl, MPUBOIUT Pa3IMYHbIC TOUKU 3PEHUS, a TAKXKEe COOCTBEHHBIE B3IJIAIbI
Ha Hee. B pedepare nomkHa OBITH pacKphiTa TeMa, CTPYKTypa AOJDKHA COOTBETCTBOBATH TEME U
ObITh OTpakeHa B OIJIaBJIEHUH, pazmep paboTsl — 10-15 cTp. medaTHOro Tekcra (CHUCOK
JUTEpPaTypbl W TPHIOKEHUS B 00BEM HE BXOJAAT), CHAOXKEHHOTO CHOCKAMH M CIIMCKOM
UCIIOJIb30BaHHON JUTEpaTyphl. TekcToBast 4acTh pabOThl COCTOUT U3 BBEJCHMSI, OCHOBHON 4acTH
U 3aKiarodeHus. Bo BBeneHUU o0ydaromuiics KpaTko OOOCHOBBIBAET aKTyaJlbHOCTh M30paHHOMN
TeMbl pedepara, pacKpblBaeT Lelb M 3a7ayd, KOTOpble OH COOMPAETCsl PELIMTh B XOJ€ CBOETO
HEOOJIBIIOT0 uccieqoBaHus. B OCHOBHOM uacTu (MOXeT cocTosiTb M3 2-3 maparpados)
HOJPOOHO PACKPBIBAETCS COJEpKAHUE BOMPOCOB TeMbl. B 3akit0YeHUH JOJKHBI OBITH KPAaTKO
c(hopMyJIMPOBaHbI MOJIYYEHHBIE PE3yJIbTaThl HCCIAEA0BAHNUS, IPUBEACHBI 0000IAI0INE BBIBOIBI.
3aKIIOYEHNE MOXKET BKJIIOYAaTh NPEUIOKEHHS aBTOpa, B TOM YHUCIE M IO JAJIbHEHIIEMY
M3YYEHHUIO 3aMHTEpECOBaBIIeil ero npodaemel. B cnmcok nureparypbl 00y4aromuiics BKIIOYAET
TOJIbKO T€ W3JjaHWs, KOTOpble OH HCIOJb30BaJ MpH HamucaHuu pedepara (He menee 5-7). B
TeKcTe 00s3aTeIbHbl CCHUIKH Ha UCMOIb30BAaHHYIO JIUTEPATYPY, OPOPMIIEHHBIE B COOTBETCTBHUH C
['OCTom. B mpunoxenuu k pedepary MOryT BBIHOCUTHCS TaOIMIIbI, TpaduKH, CXEMBbI U JIpyrue
BCIIOMOTaTe/IbHbIE MaTepuajbl, Ha KOTOpPble UMEIOTCS CChUIKU B TekcTe pedepara. Kpurepun
oueHku pedepara: 1) CreneHb pacKpbITHs CYIIHOCTH BONPOCA: a) COOTBETCTBHUE IJIaHA TeMe
pedepara; ©) COOTBETCTBHE COAEpXKaHMS TeMe U IaHy pedepara; B) IOJHOTA
POAHAJIM3UPOBAHHOTO MaTepualia IO TeMme; yMeHue paboTarb C OTEUYECTBEHHBIMH U
3apyOeXHBIMU HAYYHBIMH HCCIEIOBAaHUSAMHU, KPUTHUECKON JUTEpaTypoil, NEpUOAUKOMH,
CHCTEMaTH3MpPOBAaTh U CTPYKTYpHUpPOBaTh MaTepHall; I') 00OCHOBAHHOCTh CIIOCOOOB M METO/0B
paboThl ¢ MaTepuaioM, aJIeKBaTHOE U IIPABOMEPHOE UCIOJIb30BaHUE METOJOB KiIaccU(UKaIINHU,
CpaBHEHMsS M Jp.; €) yMeHue 0000maTh, AeaaTh BHIBOJbI, COMOCTABIATH Pa3IMYHbIE TOUYKU
3peHHUst 0 OJTHOMY Borpocy (mpodieme). 2) OpUTrHHATBHOCTh TEKCTA: ) CAaMOCTOSATEILHOCTh B
[IOCTAHOBKE MpoOsieMbl, (OpMyTUpOBaHME HOBOI'O acCHeKTa M3BECTHOH mpoOieMbl B
YCTAaHOBJIEHUHM HOBBIX CBSI3€H (MEXIIPEIMETHBIX, BHYTPHUIPEIMETHBIX, MHTETPAIIMOHHBIX); 0)
SBJICHHOCTb aBTOPCKOM IO3ULMH, CAMOCTOSITEJIBHOCTh OLIEHOK M CY)KJIEHHUH; N1) CTUIIEBOE




€IMHCTBO TEKCTAa, €IWHCTBO KaHPOBBIX uepT. 3) OOOCHOBAHHOCTH BBIOOpAa MCTOYHUKOB: a)
OIICHKa UCMOJIb30BaHHOM JIMTEPATyphl: IPUBIICYEHBI U Hanbosee U3BECTHbIE PabOThl MO TeMe
uccneoBaHus (B T.4. KypHAJIbHBIE MYOJUKAIIMN MOCTEIHUX JIET, MOCIEIHUE CTAaTUCTHYECKUE
JIaHHBIE, CBOJIKH, CIIPaBKU U T.1.). 4) CoOmoneHne TpeboBaHui K 0(DOPMIICHHIO: a) HACKOJIBKO
BEPHO O(OPMIICHBI CCBUIKM Ha HCIIOJNB3YEMYIO JIUTEpPaTypy, CIIMCOK JHUTEPaTyphl. 0) OIEHKa
rPaMOTHOCTH U KYJNbTYpbl U3JOXKeHus (B T.4. opdorpaduyeckoif, MTyHKTyallUOHHOM,
CTHJIMCTUYIECKOU KYJIbTYpHI), BIAJCHIEC TEPMUHOJIOTHEH; B) COONMIOACHHE TPEOOBAHUI K 00bEMY
pedepara.

Jloky1a — MPOJIYKT CaMOCTOSITENILHON paboThl 00yJaromIerocs, MpeACTaBISIOMUN co00n
nyOMMYHOE  BBICTYIUICHHE IO MPEACTABICHUIO TOJTYYEHHBIX  PE3yJIbTaTOB  PELICHUS
OTIpEICIEHHOW  y4eOHO-TIPAaKTHUECKOM, Y4eOHO-MCCIEIOBATENbCKOW WM HAy4YHOU TEMBL.
Jlokiiag — 5T0 HayyHOE COOOIIEHUE HA MPAKTUYECKOM 3aHSTHUH, 3aCEIaHUU HAYYHOTO KpPYXKKa
WK y4eOHO-TeopeTHdeckoil KoHdepeHIH. KpuTepum omeHKM [AOKJIaAa: COOTBETCTBHE
Colep)KaHUsl  3asABJICHHOM TeMe; aKTyaJdbHOCTh, HOBHM3Ha M  3HAYUMOCTh  TEMBI;
apryMeHTHPOBAHHOCTb, [TOJIHOTA, CTPYKTYPUPOBAHHOCTb U JIOTMUHOCTH U3JI0’KEHUS; CBOOOJHOE
BJIaJICHHE MaTepuajoM: MOCIEJ0BATeIbHOCTh, YMEHHE BECTU AUCKYCCUIO, IPABUIBLHO OTBEYATh
Ha BOIIPOCHI; CAMOCTOSATEIbHOCTb, CTENEHb OPUTMHAIBHOCTU NPEJIOKEHHBIX PEIICHUH,
WTIOCTPATUBHOCTH, OOOOIIEHUI W BBIBOJIOB; HAJIM4YUME COOCTBEHHOIO OTHOIIEHHS aBTOpa K
paccMarpuBaeMoil Tmpobieme/TeMe  (HACKOJIBKO TOYHO W APTYMEHTHPOBAHO BBIPAKEHO
OTHOIIIEHHE aBTOpa K TeMe JOKJana); MpeACTaBlIeHHWE MaTepHalia: KayecTBO MpPE3eHTAalUU,
odopmIleHUs; KYyJIbTypa pE4Yd, OpaTOPCKOE MacTepCTBO (COONIOJEHHME HOPM JIUTEPaTypHOTO
A3bIKa, MPABUIHHOE MTPOU3HOIICHHUS CIIOB U (hpa3, ONTUMAIBHBIA TEMI PeUr; YMEHHE MPABUIHHO
paccTaBisATh AaKIEHTHl, YMEHHE TOBOPHUTH JIOCTATOYHO TPOMKO, YETKO W YOCIHUTEIHHO);
UCIIOJIb30BaHue MpodeccnoHanbHON TePMUHOIOTUU (OIIEHKA TOT0, HACKOJIBKO MOJIHO OTPaKEHbI
B BBICTYIUIEHUH 00ydaromerocsi mpohecCHoHaIbHbIE TEPMUHBI M OOIICKYIBTYPHBIE MTOHSTHUS 110
TeMe, a TaKXKe HACKOJIbKO YBEPEHHO BBICTYMAOIIUNA HMMH BIAJCET); BBIICPKAHHOCTH
periamMeHTa.

[IpakTHyeckoe 3aJaHue — 3TO YACTHUYHO pPErJIaMEHTHPOBAHHOE 3aJjaHHe, UMEIOIIee
QITOPUTMUYECKOE WJIM HECTAaHAAPTHOE pELIEeHHE, I03BOJISIONIEE JAMArHOCTUPOBATH YMEHUS
WHTETPUPOBATH 3HAHUS PA3IUYHBIX HAYYHBIX 00JIacTel, apryMEeHTHPOBATh COOCTBEHHYIO TOUKY
3peHMs, TOKA3bIBaTh MPABUILHOCTh CBOEH MO3HUIIMH. MOXKET BBINMOTHATHCS B WHIUBUIYAITBHOM
HOpS/IKE WM TPYIION 00yUyaromuxcsl.

JlabopaTopnasi paGora - 3T0 0coObIN BUJ MHIMBUIYaJIbHBIX pabOT, B X0Jie¢ KOTOPBIX
yuaiecs: HCIONb3YIOT TEOPETUYECKUE 3HAHUS Ha TMPAKTHKE, MPUMEHSIOT Pa3IUMYHBINA
WHCTPYMEHTApUid W TpHOETaloT K TOMOIIM TEXHUYECKUX cpenctB. Kpurtepum oreHku
naboparopHoit pabotel: 0T 90% mo 100% mnpaBUIBLHO BBIMOTHEHHBIX 33JaHUNA — OTJIIMYHO; OT
70% no 89% mnpaBWIBHO BBIOJTHEHHBIX 3aJaHuil - Xopomo; oT 50% g0 69% mnpaBuIbHO
BBITIOJTHEHHBIX 33/IaHUH - YAOBIETBOPUTENHHO; OT 0 10 49 % mpaBUIBHO BHITOTHEHHBIX 3a1aHUN
— HE YI0BJIETBOPUTEIILHO.

TecTupoBaHue — 3TO KOHTPOIBHOE MEPOIIPUATHE 110 YIeOHOMY MaTepuaiy, CoCTosIIee B
BBIMIOJTHEHUH OOYYaIOIUMCSl CHCTEMBbl CTaHIAPTU3UPOBAHHBIX 33JaHUN, KOTOpas MO3BOJISIET
ABTOMATU3UPOBATh TPOIENYPY H3MEPEHUS YPOBHA 3HAHUW U YMEHUH oOydaromerocs.
TectupoBaHue BKIIOYaeT B ceOs ClEQylOIIME THUMBl 33JaHUN: 3aJaHUE C E€AMHCTBEHHBIM
BBIOOPOM OTBETa U3 MPEATIOKEHHBIX BApUAHTOB, 3aJ]aHKE HAa OMPEEIICHNE BEPHBIX U HEBEPHBIX
CYXKICHH; 3ajaHie C MHOXKECTBEHHBIM BbIOOpOM oTBeTOoB. Kpurepum omenku: ot 90% no
100% mnpaBuiABHO BBINOJHEHHBIX 3agaHui — oTinuHO; oT 70% 1o 89% mnpaBUIBHO
BBIMOJTHEHHBIX 33JaHui - xopomo; oT 50% 1o 69% mnpaBUIBHO BBITOJHEHHBIX 3aJaHUNl —
ynoBierBoputensHo; or 0 1o 49 % TpaBWIBHO — BBIIONHEHHBIX 3aJaHUl — HE
YIIOBJIETBOPUTEIBHO.

3ayer, IK3aMeH — KOHTPOJIbHBIE MEpOMPHUATHS, KOTOPBIE MPOBOIATCS MO Y4EeOHOM
JUCLUIUIMHE B BHUJAE, NMPEAYCMOTPEHHOM YYE€OHBIM IUIAaHOM, MO OKOHYAHMM M3Y4YEHHS Kypca.



3aHsATHE ayJUTOPHOE, MPOBOAMTCA B YCTHOW WM TNHUCBMEHHOH (hopMe C HCIOJIIb30BaHUEM
(OHIOB OLIEHOYHBIX CPEJICTB MO yUeOHOMH AUCITUTUIMHE.

5.4. Tunoevie KonmponbHble 3A0AHUA UTU UHBIE MAMEPUATbL, HE0OXo0umble O0JiA
OUEeHKU 3HAHUIl, YMeHUIl, HAGLIKOE U (U1u) onvima O0eamenbHOCmU, XapaKmepusyliouux
Imansvl GopMUPOBAHUA KOMNEMEHYUTL 8 NPOUecce 0CEOEHUS 00PA308AMENbHOU NPOZPAMMBL

Texkymas arrecrauus:

Tembl 10K12/10B /pedpepaToB:

. [Ipenmet «OxoHOMeTpUKN». OCHOBHBIE 3TAIbl SKOHOMETPUUECKOTO UCCIIEeIOBAaHUS
. [lone koppensuum.

. [IpuBenute cBoiicTBa ko3 puLIeHTa KOPPEIALUU

. Hopmanbnoe pacnpenenenue (pacnpenenenue ['aycca)

. Pacnpenenenue CtprofeHTa

. Pacnipenenenne @uiepa

. 'eHepasibHasi COBOKYITHOCTb U BHIOOPKA

. [lonuron 4acToT u rucrorpamMmma

9. PacueT OCHOBHBIX YHCIIOBBIE XapAKTEPUCTUKH IO PE3yJIbTaTaM BHIOOPKH: BEIOOPOUYHOE
cpelHee, TUCIepcs, CpeIHee KBaJpaTuIeCKOe OTKIOHEHUE?

10. Pacuer u ocHoBHbIE (OPMYIBI ONpENEICHHUs] BBIOOPOYHBIX KOBapHALUU U
KO3 UITIEHTA KOPPETISIUH.

11. ToyeuHsle OIEHKM MapaMeTPOB TE€HEPaIbHOW COBOKYIHOCTH M HX KelaTebHbIE
CBOMCTBA

12. CymHoCTh UHTEPBAJIBHBIX OLIEHOK. AJITOPUTM UX MOCTPOCHUS

13. CymHoCTh CTaTUCTUUECKOM TUIIOTE3BI, LIEJIb IPOBEPKU THIIOTES

14. TIpuBeauTe 00IIYIO CXEMY MPOBEPKH CTATUCTUUECKON TUIIOTE3BL.

15. Ha3oBuTe OCHOBHBIE NPUYMHBI HAJUYUs B PETPECCHOHHOM MOJEIM CIIy4alilHOTO
OTKJIOHEHUS

16. CyTh MeTOIa HAMMEHBIITUX KBAJIPaTOB?

17. TlpuBemute Qopmynasl pacuera KOIPGUIUEHTOB SMIMPHUYECKOTO JMHEHHOTO
ypaBHEHUs TUHEHHOTO ypaBHeHus no MHK

18. CBs3p HSMIupHYECKHX KOI(PPHUIMEHTOB JMHEWHOW perpeccud ¢ BBIOOPOYHBIM
KOA(p(UIIMEHTOM KOPPEISIUN MEXIy IEepeMEHHbIMU YypaBHeHHs! perpeccun Ilepeuncnure
npeanocsikda MHK. KakoBsl mocnecTBys UX BBINOJIHUMOCTH JTUOO HEBBIMOJIHUMOCTHU?

19. Omnpenenenue craHAapTHOM OIIMOKK perpeccud U KOod(p(GUIUEHTOB perpeccuu
OnumuTe cxeMy NPOBEPKU TUIOTE3 O BeIUYMHAX KO3((UIMEHTOB perpeccuu. B yem cyTh
CTaTHUCTUYECKOM 3HauuMocTu Ko3pduiueHtoB perpeccun? [IpuBeaure cxemy omnpeaencHUs
MHTEPBAIBHBIX OLEHOK KO3(D(PHUIINEHTOB PErPECCHH.

20. Kak crpouTcs M 4YTO IMO3BOJSIET OIPENEIUTh JIOBEPUTEIbHBIA HWHTEpBAT IS
YCIIOBHOI'O MaT€MaTU4YECKOTO 0’KHMJIaHUS 3aBUCUMOM ITEpEMEHHOMN ?

B dem cocrout crenudukanus Monenu MHOXKECTBEHHOUH perpeccuu. ChopMynupyiite
TpeOOBaHuUs, MpeabsBIsAeMble K (akTopam Ui BKJIIOUEHHUS UX B MOJEIb MHOXECTBEHHOU
perpeccum.

21. K xakuM TpYAHOCTSM MPHUBOJUT MYJIbTHKOJLIMHEAPHOCTh (PAKTOPOB U KaK OHH MOTYT
OBITH IPEOAOICHBI?

22. Uro o3HavaeT B3aUMOJIEWCTBUE (PAKTOPOB M KAaK OHO MOXKET OBITh BBIPAXKEHO
rpaduueckn?

23. VYcnoBust Ais MOCTPOEHUS YpaBHEHHE MHOKECTBEHHOM perpeccuu ¢ (MKTUBHBIMU
NepEeMEHHBIMU

24. CdopmynupyiiTe ocHOBHBIE Tpeanocbulku npumeHeHuss MHK ans moctpoenus
PErpecCMOHHON MOJIEIH.

25. .Kak MOXHO NPOBEPUTH HAIUYUE TOMO— UJIM F€TEPOCKENACTUUHOCTH OCTaTKOB? CyTh
0000IIEHHOTO METO/1a HANMEHBIIIUX KBAaIPaTOB

0NN KW~



26. Mozenb MHOKECTBEHHOM JIMHEHHON perpeccun?

27. Craructuueckass 3HAYMMOCTh KOA(D(PHUIIMEHTOB MHOXXECTBEHHOW PErpecchu
Anroput™m  ompeaeneHus — KOA(PGUIMEHTOB  MHOXXECTBEHHOM  JIMHEWHOW  perpeccum.
WHTepBasibHble  OLEHKHM KO3 (GUIMEHTOB MHOXecTBeHHON perpeccun  Koadoumuent
JETEPMUHALMU NI MHOXXECTBEHHON JIMHEWHON perpeccur ABTOKOPpENSALUS OCTaTKOB U €€
BU/JIBI

28. Craructuka /lap6una-YoTcoHa U ee CBsI3b C KOI(P(PUIIMEHTAMH KOPPEISLUN MEXIY
COCEJHUMH OTKJIOHEHUSMHU

29. MeToapl cMATYEHUS TPOOIIEMBI T€TEPOCKETACTUIHOCTH

30. Cyrp W TOpUYMHBI aBTOKOppeysiuu. [ 'padudeckuit MeTon  ompeaeineHus
aBTOKOppEALUN

JlaGopaTopHbie padoThI

B perpeccuoHHbIx Mojensx 3aBucuMas (oObsicHAeMas) mepeMeHHas Y MOXeT ObITh
npezncrasiena B Buae ¢ynkuuu f(Xq, X5, X3, ..., X;n), e Xy, X5, X13, ..., X; - HE3aBUCHMBIC
(oOBscHSIOMME) TepeMeHHble, uiId QakTopel. B 3aBucuMoct 0T BuAa (YHKIUHU
f (X1, X5, X13, -, X;n) MOZAETIH ENATCS HA JIMHEHHBIC M HEJIWHEIHHBIE.

B 3aBuUCHMOCTH OT KOJIMYECTBA BKIIFOYCHHBIX B MOJIENb (DaKTOPOB X MOJICNH JIENATCS Ha
onHO(aKTOpHBIE (MTapHAs MOJIEbh PErPECCHH) K MHOTO(aKTOPHBIE.

THunosl JaHHBIX.

ITpu MonenMpoOBaHMHM SKOHOMHYECKUX MPOLIECCOB MOT'YT OBbITh MCHOJIb30BAHBI J[BA THUIIA
JAHHBIX: TIPOCTPAHCTBEHHBIC JaHHBIC (cross-sectional data) m BpemeHHBIC psabl (time-series
data).

[TpumepamMu BpeMEHHBIX JaHHBIX MOTYT OBITh €XKEKBAapTaJIbHBIC JaHHBIC MO WHQISINY,
cpeaHel 3apabOTHOM IU1aTe, HAMOHAIBHOMY JI0OXOMY, JE€HEXKHON 3MHUCCUM 3a MOCIEIHUE TOJIb
WM, HarpuMmep, exxeqHeBHbIH Kype noiapa CIIHA na MMBB, niensl (pbprouepcHbIX KOHTPAKTOB
Ha nocTtaBky aosapa CIIA (MTB).

OTIUYUTENEHOW YepTOl BPEMEHHBIX MAHHBIX SBISETCS TO, YTO OHHM €CTECTBEHHBIM
00pa3oM ymnopsJ04YeHbl 110 BPEMEHHU, KpOME TOro, HaOJIOJeHHUs B OJM3KUE MOMEHTBI BPEMEHU
4acTo OBIBAIOT 3aBUCHMBIMH.

MATEMATHUYECKHUHN ANIAPAT KOPPEJSAIIMOHHOI'O W PETPECCHOHHOI'O
AHAJIM3A. OCHOBHBIE NIOHATHUSA U OITPEAEJEHUSA

Haunbonee yacto MCIONB3yeMbIM MaTeMAaTUYECKUM alllapaToM peIIeHus 3a/1a4 JaHHOTO
KJ1acca CIy>KaT METO/Ibl KOPPEISIIMOHHO-PErPECCUOHHOIO aHAIN3a.

CBs3p  MexJIy TepeMeHHOM Y(f) W m He3aBUCUMBIMH  (aKTOpaMH MOXKHO
oxapaktepuzoBaTh (QyHKuueil perpeccun Y; = f(Xq, X, X13,...,X;n), KOTOpas IOKa3bIBaeT,
KakoBO Oy/IeT B CpeqHEeM 3HAauYeHHE MEePEeMEHHOH ), €ClM MEpEeMEHHBIE X MPUMYT KOHKPETHOE
3HayeHue. JlanHoe 00CTOSITENbCTBO MO3BOJISET UCIIOIB30BaTh MOJETh PETPECCUU HE TOJIBKO IS
aHajau3a, HO W Ui NPOTHO3MPOBAHMS SKOHOMHYECKHX SBJICHUU. B KadecTBe 3aBUCHMOM
HNEpPEeMEHHON MOJKEeT BBICTYNaTh MPAKTHUYECKH 1000 TOKa3aTenb, XapaKTEepHU3YIOLIH,
HaIpUMep, J1eATEIbHOCTh KOMMEPYECKOTo OaHKa WM O3HAYaroIMi Kypc LIEHHOM Oymaru.

OCHOBHBIMH 3TallaMHU OCTPOEHHS PerpecCHOHHOI MoJe/IU SABJISIOTCS:

e [locTpoenue cucremsl mokasareiei (¢pakropos). CO0p u npeaBapuTENbHbIN
aHaJN3 UCXOTHBIX MaHHKIX. [locTpoeHne MaTpuIrsl KO3 PHUIIMEHTOB MApHON
KOPPEISILUH.

Br16op BuIa Moienu v YMCIICHHAS OIIEHKA €€ TapaMeTPOB.
[TpoBepka kadecTBa MOJIEITH.

OreHKa BIUSIHHAS OTJENBHBIX (PAKTOPOB HA OCHOBE MOICIIH.
[Tporao3upoBaHre Ha OCHOBE MOJEIH PETPECCHH.

IlocTpoenune  cucrembl nokasareJiei (pakTOopoB).  AHaJAM3  MaTpPHIUbI
K03((pHLHEeHTOB NApHOIl KOppeasluH.



Bei6op ¢akTopoB, BIMAIONIMX Ha HCCIEAYEMBIH IOKa3aTelb, MPOM3BOIUTCA, MPExIe
BCETO, MCXOMAS M3 COJCPKATEIHLHOIO IKOHOMHUYECKOTO aHanmu3a. J[JIsl MmoiydeHUs] HaJaeKHBIX
OLICHOK B MOJENIb HE CIIEAYEeT BKIIOYATh CIUIIKOM MHOTO (hakTopoB. VX 4YMCIIO HE JOIKHO
MpEBBIIIATh OJHON TpeTH 0oO0beMa HMEIOIMXCS NaHHbIX (T.e. m < n/3) . lna ompeneneHus
HanOoJiee CyIIeCTBEHHBIX (DaKTOPOB MOTYT OBITH HCIIOJIb30BaHBI KOA(P(MUIIMEHTHI JIMHEHHON U
MHOXECTBEHHOW KOPPEISIHH, ICTSPMUHAIIMN YaCTHBIX KOAPPHUIIMEHTOB KOPPEIISAIIHH.

OT160p (pakTOpOB I MOCTPOCHUSI MHOTO(AKTOPHBIX MOJIENIEH MPOU3BOAUTCS HA OCHOBE
Ka4eCTBEHHOTO W  KOJHMYECTBCHHOTO aHalIM3a COLMAIbHO-DKOHOMHUYECKHX SIBICHUH C
UCTIOJIb30BAHUEM CTATUCTUYECKUX U MAaTEMaTHUECKUX KPUTEPHEB.

Dopmuposanue 6azvl ucxoouvix Oanuwbix. CHavajga Ha OCHOBAaHHH COJCPIKATEIBHOTO
aHaJM3a COCTABIISCTCS MEpeUeHb MMOKa3aTesiel, KOTOPhIe MPEIoIaracTcsi BKIOYUTh B MOJICIb.
3areM Mpou3BOAMTCS COOp CTATUCTHYECKON MH(DOPMAITUK U TIPEABAPUTEIHLHBIN aHATH3 TaHHBIX.

3HaueHusi TepeMeHHBIX Y u X, cojepxamuecs B HAOIIOJAaeMOW COBOKYITHOCTH,
3aMMCHIBAIOTCS B TAOIMILy HCXOMIHBIX TaHHBIX (Ta0m. 1).

Ha BTOpOIi cTagnu mpou3BOAATCS CPAaBHUTEIbHAS OLEHKA U OTCEB YacTHU (PakTOPOB. DTO
JOCTUTAETCS aHAITM30M MapHBIX KOA(PPHUIIMEHTOB KOPPENSALUU U OleHKO# (. 1) ux 3HaYMMocTH
(¢.2). Ans sToro cocraBiseTcs MaTpula MApHBIX KO3(PPHUIMEHTOB KOPPEISINN, U3MEPSIONIIX
TECHOTY CBSI3H KXKIOTO U3 (PAKTOPOB-TIPU3HAKOB C PE3YJIbTATUBHBIM (PAKTOPOM U MEKIY COOOM
(Tabm. 2).

Tabmuua 1
Ne i/ Y X; X, Xm
1 Y, X1 X, Xoni
n Yn X]n XZn an

Omnpenenenne 3HaueHus kod(p¢unuenta koppemsimun. Kosddumument xkoppensunn
ompezensercs rno hopmyoie:
Xy—-y)x—x)  COV(x,y)

TR -9Ea-0? %o
rae
N
1 _ _
COVGx,y) =7 ) (i = D~ 7),
i=1
_ Zivzl(xl - x)zl
* N
7= Zy:l X
N
Ta6suna 2
DakTopbI Y X4 X, . X
Y 1 Tyx, Tyx, .. Tyx
X Tyx, 1 Tx1x) Tx1xm
X2 Tyx, Tx1x) 1 Txoxm
Xm ryxm rxlxm erxm 1

WuTepnperanus MOJYYEHHOM OLIEHKM KOX(QQHUIMEHTa KOppeasuuu. 3HadeHue
KO?((UIIMEHTOB MapHON KOPPENALUU JISKUT B UHTepBaie oT -1 no +1. Ero monoxxurenbHoe
3HaYeHHUE CBUJETEIbCTBYET O MPSMON CBS3H, OTpULIATeNIbHOE 00 0OpaTHOM, T.e. KOI/la pacTer
OJlHa TEepeMEHHas, JApyras yMmeHbllaeTca. Yem Onmke ero 3HadeHue K 1, TeM TecHee CBS3b.



CBs3b cuHMTaeTCs JOCTATOYHO CHUIBHOW, eciu Kod((UIHMEHT Koppensuuu Mo abCOMOTHON
BenuuuHe mpeBbimaer 0.7, u cnaboii, ecnu menbine 0.4. Ilpu paBeHCTBE €ro HYJIO CBS3b
MOJTHOCTBIO OTCYTCTBYET. DTOT KOA((DUIIMEHT aeT 0OBEKTUBHYIO OIIEHKY TECHOTHI CBSI3H JIMIIh
MIpYU JTUHEHHON 3aBUCHMOCTH ITEPEMEHHDIX.

JuarpamMma, Ha KOTOpOM H300pakaeTcsi COBOKYMHOCTh 3HAYEHUU JIBYX MPU3HAKOB,
HA3bIBACTCS KOPPENALUOHHBIM MosieM. Kaxas Touka 3Toil AuarpaMMbl UIMeeT KOOPIUHATHI X, U
Y,. Ilo Mepe TOro, Kak BO3pacTaeT cuia JMHEHHOW CBSI3M, TOUYKU Ha rpaduke OyayT Jiexarb
OoJiee OJIM3KO K MPSMOM JIMHUH, a BEJIMYMHA T Oy1eT Ommke K 1.

[IpoBepka 3HaYMMOCTH JHHEHHOTO Kod(p¢uIMenTa Koppemsuuu. Jlisg  oueHKu
3HAYUMOCTU KO3 HUIMEHTa Koppensauuu npumensiercs f-xpurepuii Crbrogenta. llpu stom
(akTHUECKOE 3HAYEHUE 3TOTO KPUTEPHsI onpeaeseTrcs no popmyre:

2
thaon = |72 (n—2)

Bbruucnennoe mo 3Toi  (GopMyne 3HAYCHHE tyas; CPABHUBACTCA C KPUTHYECKUM
3HaYEHUEM t-Kpumepus, KoTopoe Oepercs u3 Tabmuupl 3HayeHUil ¢ CTbIOJEHTa C Y4eTOM
3a1aHHOTO YpoBHs 3HauuMocTH (o = 0,05) u uncna cremneneii cBo0oab! (7 - 2).

Ecnu ty5, > tip, TO HONyYEHHOE 3HaueHHE KOI(D(DUIMEHTa KOPPEIALUM IPU3HACTCS
3HaYMMBIM (T.€. HyJleBas THIIOTE3a, YTBEP)KIAIOIIas paBEHCTBO Hym0 Kodhduimenrta
KOppesiuu, oTBepraercs). Takum o0pa3oM JieraeTcs BBIBOJ O TOM, YTO MEXKAY UCCIECTyeMbIMU
NEPEMEHHBIMH €CTh TECHAsI CTATUCTHYECKAsl B3aUMOCBS3b.

B Mozens BkIo4aroT Te (pakTOphl, CBSA3b KOTOPHIX C 3aBUCUMON MepeMeHHON Haunboiee
CUJIbHASL.

B kaudecTBe KpuTepusi MYJIbTHUKOJUIMHEAPHOCTH MOKET OBITh NPUHATO COONIO/ICHUE
CJIEIYIOIINX HEPABEHCTB:
Tyx, > Teyxgs Tyxp = Tegxgs Tegxg, < 0-8

Ecnu npuBeneHHble HEpaBeHCTBA (MM XOTSI Obl OJHO M3 HMX) HE BBINNOJIHAIOTCS, TO B
MoOJIeJIb BKJIIIOYAIOT TOT (paKTOp, KOTOPHIN Hanboiee TECHO CBsi3aH C Y.

MynbTukoinHeapHocTh. OIHUM W3  YCJIOBUH PETPECCHOHHOM MOICIU  SBIISICTCS
MPEIIONIOKEHHEe O JMHEWHON HE3aBHUCHUMOCTH OOBSICHSIONIMX IMEePEMEHHBIX, T.€. peIlIeHue
3a/1a4i BO3MO’KHO JIMIIb TOT/IA, KOT/Ia CTOJIOIBI U CTPOKHM MATPHUIbl HCXOHBIX JAHHBIX JIMHEIHO
He3aBUCHMBI. JlJI1 SKOHOMHYECKMX IIOKAa3aTeJIell 3TO YCJIOBHUE BBINOJIHSIETCA HE BCEr/a.
JluneitHast unm O6yM3Kas K HEW CBSA3b MEXy (DakTOpamMH Ha3bIBAETCSl MYJIbTUKOJUIMHEAPHOCTHIO
U INPUBOJUT K JIMHEWHOM 3aBHCHUMOCTH HOPMAaJIbHBIX YpPaBHEHHWH, YTO JEJIAET BBIYHUCICHHE
apaMeTpoB JHMOO HEBO3MOXKHBIM, JHOO 3aTPYyAHSIET COJEPXKATEIbHYI0 WHTEPIPETALUIO
apaMeTpoB Mozeiau. MyJIbTUKOJUIMHEAPHOCTh MOXKET BO3HUKAaTh B CHUJIy Pa3HBIX IPUYHH.
Hampumep, HeCKOIbKO HE3aBUCUMBIX MEPEMEHHBIX MOTYT MMETh OOLIMII BpPEMEHHOW TpeH[,
OTHOCHUTEJIbHO KOTOPOTO OHHM COBEpLIAIOT Mayble KosebaHus. B 4YacTHOCTH, Tak MOXET
CIIy4UTbCs, KOI/Ia 3HAUEHUs OJHON HE3aBUCHUMOWN NEepeMEHHOW SBIAIOTCS JIarMpOBaHHBIMU
3HaueHusAMU Jpyroi. CuuTAlOT SBIEHUE MYJIbTUKOJJIMHEAPHOCTH B HCXOAHBIX JAaHHBIX
YCTAaHOBJIEHHBIM, €CIM KOI(D(PUIMEHT MNapHONW KOPPEISUN MEXIy JABYMS IE€PEMEHHBIMU
6ombmie 0.8. YToObl M30aBUTHCS OT MYJIbTHUKOJJIMHEAPHOCTH, B MOJEb BKIIIOYAIOT JIMILb OJUH
U3 JIMHEMHO CBSA3aHHBIX MEXJy COOOH (akTOpOB, MPHYEM TOT, KOTOPBIA B OOibIIEH cTeneHn
CBSI3aH C 3aBUCUMON MEPEMEHHOM.

Ha Tperbeli, 3aKiIIOYMTENBHON CTaJWU MPOU3BOAAT OKOHYATENbHBIM 0TOOp (hakTopoB
NyTeM aHaju3a 3HAauMMOCTH BEKTOpa OII€HOK IapaMeTpoB YpaBHEHH MHOXKECTBEHHOU
perpeccuu ¢ ucnoib3oBanueM kputepust CThrofieHTa (kK — KOJIMYeCTBO (PaKTOPOB, BKIIOUEHHBIX B
MOJieJb TOCNE€ HWCKIIOYEHHS] He3HAauuMbIX (aKkTopoB, k = m, €cClId BKJIIOYEHbl BCE
aHanmu3upyemble (pakTopsl).

Bb10op BUIa MOIe/IM ¥ OLIEHKA ee TapaMeTpPoB

st oToOpaskeHUs] 3aBUCUMOCTH TEPEMEHHBIX MOTYT HCIIOJIb30BaThCs MOKa3aTeNbHasl,
napabonuyeckass 1 MHorue Jpyrue ¢yHkiuu. OnHako B IpakTHUecKoil padoTe HauOosblee



pacmpocTpaHeHHe TOTYYIIIA MOACITH JIMHEHHON B3aMMOCBSI3H, T.€. KOrJa (akTOpbl BXOISAT B
MOJIEJb JIMHEWHO.
JIuHeiiHas MOJEIb MHOKECTBEHHON PErPECCUU UMEET BUI:
Yi=a9+a1x;1 +arx;p + -+ ap X + &

AHanu3 ypaBHEHHMS U METOJMKA OINpeeNieHUus MapaMeTpoB CTaHOBATCSA Ooiee
HarJISIAHBIMUA, 4 PACUETHBIE MPOLEAYpPhl CYIIECTBEHHO YIPOIIAIOTCSA, €CJIM BOCHOJb30BaThCS
MaTpU4YHOU (HOpPMOH 3aNTUCH YpaBHEHHUS:

Y =X +¢

31ech Y - BEKTOp 3aBUCUMOM TIEPEMEHHOM Pa3MEpPHOCTH 1 X [, MPEACTaBISIOMUNA coO0H
n HaOJIIOJeHUI 3HA4YeHUH y;, X - MaTpHlla He3aBUCUMBIX TIEPEMEHHBIX, 3JIEMEHTHI KOTOPOH CyTh N
X m HaOMIOJCHHS 3HAYECHUH M HE3aBUCUMBIX NepeMeHHbIX X, Xp, X3, ..., Xm, PA3MEPHOCTh
MaTpuibl X paBHa N X m; 0 - MOJAJEKAIIUN OLIEHMBAHUIO BEKTOP HEM3BECTHHIX MapameTpoOB
pa3sMEepHOCTH M X 1; & - BEKTOp CIIy4allHbIX OTKJIOHCHHMH (BO3MYIICHHI) pa3MepHOCTH n X 1.
Takum o0Opazom,

Y1 1 X11 e X1m Xy
Y = Y2 ,X: 1 X21 me“,ocz I“l“
Yn 1 Xn1 Xnm Xn

VYpaBHEHUE CONCPKUT 3HAYCHHUS HEU3BECTHBIX MapaMETpPOB Xy, Xy, ... X, . OITH
BEJIMYMHBI OLEHUBAIOTCS HA OCHOBE BBIOOPOUYHBIX HAONIONEHHUHA, MOITOMY IOJyYCHHBIE
pacueTHble IOKa3aTeJd HE SBISAIOTCS HUCTUHHBIMH, a HPEACTaBISAIOT COOOH JHIIb HX
CTaTUCTUYECKHE OLICHKH. Monenb JIMHEHHOM perpeccud, B KOTOPOHM BMECTO MCTHHHBIX
3HA4YEHUH MMapaMeTpoB MOJCTABIECHbBI UX OLEHKH (2 MMEHHO TaKUE PErpeccuu M MPUMEHSIOTCS Ha
IIPAKTHKE), UMEET BUJ

Y=Xx+e=YV+e¢

I7I€ o - BEKTOP OLICHOK IIapaMETPOB; € - BEKTOP «OLEHEHHBIX» OTKJIOHEHUHN PETPECCHM,
OCTaTKH perpeccuu € = y — X «; Y- onenka 3Hauennii Y, pasHas Xa.

JInst OLleHMBaHUsS HEU3BECTHOIO BEKTOpa IapaMEeTPOB o BOCIOJIB3YEMCS METOJI0M
HauMeHbIMX KkBajaparoB (MHK). dopmyna s BeIMHCICHHsSI HapaMeTpOB PErpecCUOHHOIO
ypasnenus umeet Bug: a = (X' X)"1XTy

PaccmoTpum ciiyuyail 3aBUCMMOCTH nepeMeHHOH Y oT omHoro gaxrtopa X. Mbl XOTUM
noo6path ypaBHeHue ¥ =o¢o+o; x

MO0>KHO MOITYYUTH CJIETYIOIINE BBIPAXKEHUS I BBIYMCIICHUS X, Ky

_ %Z(x -0y - _ %Z(x -0y -y _Ix-D@-y) _Covixy) _ L%
%Z(X—f)z o2 N(x —x)2 VAR(x) Y o,

Xp=Yy —X1 X

X

IIpoBepka KayecTBa MOJEIH

KagecTBO Mozeny OlleHWBAeTCs CTAaHIAPTHBIM JJII MAaTeMaTHUECKUX MOJeNIel 00pazoMm:
0 a/IeKBAaTHOCTU M TOYHOCTH Ha OCHOBE aHAJIM3a OCTAaTKOB perpeccuu e. PacueTHble 3HaYeHUs
MMOJIy4JaroTCda mnIyTeéM IOJACTAaHOBKHM B MOJCIIb (i)aKTI/ILIeCKI/IX 3HAaYEHUH BCEX BKIIOYECHHEIX
(baxTOopoB.

Ananuz ocmamkos. AHaNM3 OCTAaTKOB ITO3BOJISIET TIOJIYYHTH MPEICTABICHHE, HACKOIBKO
XOpouIo Tmojo0paHa caMa MOJeb M HACKOJBKO MPaBUJIBHO BBIOpAaH METOJA  OICHKH
kod(urmentoB. CormacHo oOOUUM TPEATIONOKEHUSIM PETPECCHOHHOTO aHaIHM3a, OCTATKH
JIOJDKHBI BECTH ce0sl KaK He3aBUCHMBbIE (B ACHCTBUTENLHOCTH MOYTH HE3aBUCHMBIE), OJTMHAKOBO
pacripeqielieHHbIe CITydaifHble BETMYMHBL. B KJIacCHYEeCKHX METONaX PEerpecCHOHHOTO aHalln3a
IPENoiIaraeTcsl TAkke HOPMaJIbHbIN 3aKOH pacipeaesIeHUs OCTaTKOB.

He3aBuCHMMOCTh OCTAaTKOB MPOBEPSIETCS C MTOMONIBIO KpuTepust JlapOuHa-YorcoHa.

HccnenoBanne OCTaTKOB IIOJIE3HO HAayMHATh € M3ydeHUss ux rpaduxa. OH MOXKET
MOKa3aTh HaJMYMe KAaKOW-TO 3aBHCHMOCTH, HE y4YTeHHOW B Moxaend. CkaxeM, mpu momdope



OpOCTOl NUHEWHOW 3aBHUcUMOCTH MexAy Y Hu X TpapuK OCTaTKOB MOXKET I10Ka3aTh
HEOOXOAMMOCTh TIepexoJa K HEJIWHEWHOW Mojenu (KBaJpaTUYHOW, ITOJTMHOMHAIBHOM,
AKCTIOHEHIIMATIBHOMN ) WK BKIIOYEHUS B MOJIEIH MIEPUOANYECKIX KOMITIOHEHT.

Buibpocwi. I'paduk 0CTaTKOB XOPOLIO MOKAa3bIBAET U PE3KO OTKJIOHSIOIIMECS OT MOJEIU
HaOmroneHust - BBIOpochl. [logOOHBIM aHOMAJBHBIM HAOMIONEHUSM HAJ0 YIENATH 0C000
IPUCTAJIbHOE BHUMAaHHUE, TaK KaK MX MPHUCYTCTBUE MOXKET I'py00 MCKa)kaTh 3HAUYEHUS OLICHOK.
Ycrpanenue 3(h(GeKToB BBIOPOCOB MOKET MPOBOJUTHCS MO0 C MOMOIIBIO YAAJICHUS dTUX TOYCK
U3 aHAJIM3UPYEMBIX JAAaHHBIX (3Ta Mpolelypa Ha3bIBAETCS LIEH3yPUPOBAHUEM), THOO C IOMOIIbIO
NPUMEHEHHUS METOZOB OLICHWBAHHS IapaMeTPOB, YCTOHYMBBIX K MOJOOHBIM TPYyOBIM
OTKJIOHEHUSIM.

KpoMe paccMOTpPEHHBIX BBIIIE XapaKTEPUCTUK, IeecCO00pa3sHO  HUCIOJIb30BaTh
KO3(PULMEHT MHOXKECTBEHHON KOppensiuu (MHAEKC Koppeasiuun) R, a Takxke XapakTepucTUKU
CYIIECTBEHHOCTH MOJIEJIH B IIEJIOM U OTACIBHBIX €€ KO3 (HUITMEHTOB:

S| Zew? _ [
S}% X — J1)? X — ¥)?

e S? - cyMMa KBaJpaToB yPOBHEH OCTATOUHOI KOMIIOHEHTH;

S}% - CyMMa KBaJpaTOB OTKJIOHEHUH YpPOBHEH HMCXOJHOTO psiia OT €ro CpeaHEro
3HAYEHUS.

JlanHblid KO3(GGUIMEHT SBISETCS YHHUBEPCATBHBIM, TaK KaK OTPa)KaeT TECHOTY CBSI3U U
TOYHOCTh MOJIEJNIH, a TAKXKE MOXKET MCIIONIb30BaThCs MPH JTH000# (hopMe cBI3U nepeMeHHbIX. [Ipu
MOCTPOCHUU OJHO(PAKTOPHOW KOPPEIAIMOHHOW Moaenu Kod(Q(PHUIIMEHT MHOXECTBCHHON
KOppeJsIiK paBeH K03(PPUIMEHTY MapHOU KOPPESAIIH.

KoadduureHT MHOXKECTBEHHOW KOppesiuuy (MHACKC KOPPEJSIHH), BO3BEACHHBIA B
kBazpar (R), HasbiBaeTcst KOA(GHUIHEHTOM IeTepMUHALIN.

Te®’ Y@ -
X —t)? X — )2

OH mnokas3pIBaeT JAOJI0 BapuUallMM PE3yJbTaTUBHOIO MPU3HAKA, HAXOMSIIETOCS IOJ
BO3/ICIICTBMEM H3ydaeMbIX (aKTOpOB, T.. ONpEIeNseT, Kakas JOoJs BapHalMu Hpu3HaKa Y
y4YTeHa B MOJIENIM M 00yCIIOBJIEHA BIMSHUEM Ha HEro (pakTopoB.

B wmHorodaxrtopHoil perpeccun  A00aBiE€HHE  JIOTOJHUTENBHBIX  OOBSCHSIOIINX
NEPEMEHHBIX YBEIMUYUBAeT KOdpHUIMEHT nerepMuHanuu. CrenoBaTenabHO, KO3(P(UIMEHT
JETEPMUHAIMU JTOJDKEH OBITh CKOPPEKTHPOBAH C YYETOM 4YMCJIAa HE3aBHUCHMBIX NEPEMEHHBIX.

R= |1

R*=1-

CKOppPEeKTHPOBAHHEIH R, v R2, pacCUMTHIBACTCS TAK:
R2=1-— (1 -R? n—l
n—k-—1

i€ 11 - YUCJI0 HAOIIOIEHHUS; Kk - YHCIIO HE3aBUCUMBIX MTEPEMEHHBIX.

B xadecTBe Mepbl TOUHOCTH MPUMEHSIOT HECMEIIEHHYIO OLIEHKY JUCTIEPCUU OCTaTOYHON
KOMIIOHCHTBI, KOTOpas TMPEACTaBIsET COOOW OTHOIICHHWE CYMMBI KBAJpaTOB ypPOBHEH
OCTAaTOYHOI KOMIOHEHTHI K BenuuuHe (n — k — 1), T1ie k - Konn4ecTBo (hakKTOPOB, BKIIFOUEHHBIX B
Mozenb. KBagpaTHbIi KOpeHb W3 3TOM BEIUYMHBI (S,) HA3bIBAeTCSl CTAaHAAPTHOW OLIMOKON
OIICHKH.

JIJis MpOBEpPKH 3HAYMMOCTH MOJICTTH PErPECCUU UCTIOIb3yeTCs F-3HaueHue, BRITHCIAEMOE
KaK OTHOIIEHUE JUCIIEPCHH HCXOJHOTO psAda M HECMENICHHOW AHCIEePCHH OCTaTOYHOU
KoMITOHeHThI. Ecimu pacdyerHoe 3HaueHume ¢ vy =(n—1) u v, = (n—k —1) creneHsamu
CBOOONIBI OO0JbIE TAOTUYHOTO TPU 3aJAaHHOM YPOBHE 3HAYUMOCTH, TO MOJEIb CUYUTAETCS
3HAYUMOM:

2
R /k

T A-RDO(n—-k-1)

F



Ecnu cymectByeT k He3aBUCHUMBIX TEpEMEHHBIX, TO Oyner k + [ KO3(pPHUIMEHTOB
perpeccuu (BKJIHOYast MOCTOSIHHYIO), OTCIOJIa YUCIIO CTETIEHEeW CBOOOBI cOCTaBUT 1 — (k + 1) nim
n—k—1.

IlenecooOpa3Ho MpoaHATU3UPOBATh TAKKE 3HAYMMOCTh OTHENIBHBIX KO3()()UIUEHTOB
perpeccuy. OTO OCYLIECTBISIETCA IO f-CTaTUCTHKE IIyTEM IPOBEPKU TUIIOTE3bl O PAaBEHCTBE
HYJIIO j-T'O IIapaMeTpa ypaBHEHHs (KpoMe CBOOOJHOIO YjIeHa):

taj = Gj/Sa)

rae S, - 9TO CTaHAApTHOE (CpeiHee KBaJpaTUYecKOe) OTKIOHEHUE KOd(pQUIeHTa
YPaBHEHUsI PETPECCUH 4.

Benunuuna S, npeactasiseT co6oil KBaapaTHbI KOPEHb U3 IPOU3BEAECHH HECMEIIEHHOM
OLIEHKU JUCHEPCUH S, U j-TO TUArOHAJIbHOI'O 3JE€MEHTa MaTpPUIlbl, OOpPaTHON MaTpHILEe CUCTEMBI
HOPMAJIBHBIX YPaBHEHUM.

Sej = Se_|by

£)? . -
rae S, = ’%, bjj -nnaroHaJIbHBIA SJIEMEHT MAaTPHUIIBI X'x)".

Ecnu pacuetHoe 3HaueHue t-kputepus ¢ (n — k — 1) cTeneHsMu cBOOOIbI MPEBOCXOAUT
ero TabNMYHOE 3HAYCHWE TPU 33JaHHOM YPOBHE 3HAYMMOCTH, KOX(PQPHUIMEHT perpeccuu
CUMTAETCS 3HAYUMBIM. B MpOoTHBHOM ciy4yae (akTop, COOTBETCTBYIOIIUNA 3TOMY KO DUIIUEHTY,
CJIETyeT UCKITIOYUTH M3 MOJIENHU (TIPU ATOM €€ Ka4eCTBO HE YXYAIIUTCS).

Ouenka BJIUSIHUS OTHAeJIbHBIX (PAKTOPOB HA OCHOBE MOJeJM Ha 3aBHCUMYIO
nepeMeHHYI0 (KO3()(PUUMEHTHI 3JIACTUHYHOCTHU U f-K03 P PUIIueHTHI)

Baxxnyro ponb mpu oreHke BIUSHUS (PAKTOPOB UrpatoT KOA((UIMEHTHI PErpecCuOHHON
Mo, OHAKO HETOCPEICTBEHHO C MX MOMOIIBIO HEJb3sl COMMOCTaBUTH (DAKTOPHI MO CTEIICHU
UX BIMSIHUS Ha 3aBUCHUMYIO TIEPEMEHHYIO U3-3a Pa3Inyusl €AMHULl U3MEPEHUsS U Pa3HOIl CTeTeHn
koneOanus. JlJiss ycTpaHEHUS TakuX paslIMddid MPU WHTEPIPETANUUA MPUMCHSIOTCS CPEIHUE
yacTHble KO3 duuIMeHTsl snacTuyHocTH () u f - xodpdunuentsr f(j) , KOTOpbIe
PACCUUTHIBAIOTCS COOTBETCTBEHHO TI0 (hOpMYyIIaMm:

BG) = a(j)Sx; /Sy

I7ie Sy - CpeiHee KBAPaTUYHOE OTKIOHEHUE (haKTopa j

KoaddunmenT >7acTHYHOCTH TOKa3bIBae€T, HA CKOJIBKO TIPOICHTOB HW3MEHSETCS
3aBUCHMasl MepeMeHHas pu u3MeHeHuu (akropa j Ha 1%. OAHAKO OH HE YUYMTHIBAET CTENEHb
KoJjebanus (akTOpOB.

bera-koagdurueHT mokasbiBaeT, Ha KaKyl0 4acTh BEIHUYMHBI CPETHETO KBAJAPATUIHOTO
OTKJIOHEHUS Sy, W3MEHWTCS 3aBUCHMas II€pEMEHHas Y ¢ M3MEHEHMEM COOTBETCTBYIOIIEH
HE3aBHCHUMOU MepeMeHHOM X, Ha BEIMYUHY CBOETO CPEIHEr0 KBaIpaTHUECKOr0 OTKJIOHEHHS MpU
(UKCHPOBAHHOM Ha IMOCTOSTHHOM YPOBHE 3HAYCHHUH OCTAILHBIX HE3aBHCHMBIX MTEPEMEHHBIX.

VYkazanable KO3 PUITUEHTHI TO3BOJISIOT IPOPAHKUPOBATH (PAKTOPHI MO CTENEHU BIMSIHUS
(hakTOpOB Ha 3aBUCUMYIO TIEPEMEHHYIO.

Jlomto BnusiHus (pakTOpa B CyMMapHOM BIHUSHHUU BCEX (DAKTOPOB MOXHO OIEHHUTH IO

BEJIMYMHE AeTbTa-KOdPPUIHEeHTOB A(j):
A() =1 B()/R?

rae ry - kKodhGUUUEeHT NmapHOM Koppemsauuu Mexny ¢aktopoMm j (j = 1, ..., m) u
3aBUCUMOM NIEPEMEHHOM.

Hcnouab3oBanue MHOrogakTOpPHBLIX MoOJeJell AJds aHAJIU3a M NPOrHO3MPOBAHMSA
PA3BUTHS IKOHOMHYECKHUX CHCTEM

Opna W3 BaXHEHIINMX IeJed MOJAEIMPOBAHUS 3aKJIIOYAeTCsl B IPOTHO3MPOBAHUU
NOBEJCHUS uccienyeMoro oobekra. OOBIYHO TEPMHUH «IIPOTHO3UPOBAHUE» HCIOJIB3YETCS B TEX
CUTyallusx, Korja TpeOyercss TMpeacka3aTh COCTOSHHUE CUCTeMbl B Oynymiem. [l
PErpecCUOHHBIX MOAEIEH OH MMEeT, OJHaKo, Oojiee mMpokoe 3HaueHue. Kak yxke oTmeuanocs,



JJAHHBIE MOTYT HE HMETb BPEMEHHOM CTPYKTYpbl, HO M B JTHUX CIIy4asX BIIOJIHE MOKET
BO3HUKHYTh 3ajJjauya OLICHUTh 3HAYEHUE 3aBUCHUMOM IEpPEeMEHHOH i1 HEKOToporo Habopa
HE3aBUCHMBIX, OOBACHSIOMINX MEPEMEHHBIX, KOTOPBIX HET B UCXOAHBIX HaOmoaeHuIX. VIMeHHO
B 3TOM CMBICJIE - KaK IIOCTPOCHHE OLEHKH 3aBHCHMOHM IEPEMEHHOM - M CJEeNyeT IIOHMMAThb
IIPOTHO3UPOBAHUE B YKOHOMETPHUKE.

[Ipobnema MpOrHO3MPOBAaHUS MMEET MHOIO Pa3IMYHbIX ACHEKTOB. MOXXHO pa3iuyaTh
TOYEYHOE M MHTEPBAJIBHOE INPOTHO3UPOBaHME. B IepBOM ciaydyae OLEHKAa - 3TO KOHKPETHOE
YHUCJIO, BO BTOPOM - HMHTEPBAJI, B KOTOPOM HCTHHHOE 3HAYEHUE IEPEMEHHOM HAaXOIUTCA C
3aIaHHBIM YpPOBHEM noBepusd. KpoMe Toro, it BpeMEHHBIX PsIOB IIPU HAXOKJIECHUU ITPOTHO3a
CYIIECTBEHHO HAJIMYKE WIIM OTCYTCTBHE KOPPEISALMH 110 BPEMEHU MEKIY OLIMOKaMU.

IIpy uCnosb30BaHMM IIOCTPOEHHOM MOJENU i1 IHPOTHO3UPOBAHMS — JIE€JAETCS
IPEIIOJIOKEHHE O COXPaHCHMH B IIEPUOJ IPOTHO3MPOBAHMS CYLIECTBOBABIIMX paHeEe
B3aUMOCBS3€H IIEPEMEHHBIX.

Jl1s IpOrHO3MPOBAaHUS 3aBUCUMON NEpPEeMEHHOH Ha [ 1maros Brepe HE0OXOAMMO 3HATh
NPOTHO3HBIC 3HAYCHHS BCEX BXOMAALINX B Hee (hakTopoB. MX OLleHKM MOTYT OBITh MOJyYeHBI Ha
OCHOBE BPEMEHHBIX JKCTPAIOJSALMOHHBIX MOJEICH WM 3aJaHbl IOJIb30BaTENEeM. JTH OLICHKU
IIO/ICTABJISIIOTCSA B MOJIEINb, U ITOJIY4Yar0TCs IPOTHO3HBIE OLIEHKH.

IlocTpoeHHe TOYEUHBIX U MHTEPBAIbHBIX IPOrHO30B HA OCHOBE PETPECCHOHHON MOJIENH.
Kakue (akTopel BIHMSIOT Ha MIMPUHY JOBEpUTENbHOrOo uHTepBana? Jlns TOro, uToOBI
OIpeNeNUTh 00JIaCTh BO3MOXKHBIX 3HAUEHUI pe3yJbTaTUBHOTO IOKa3aTels, IPU PacCUUTAHHBIX
3HaYeHUAX (PAKTOPOB CIEAyeT YYHUTHIBATH JIBA BO3SMOXKHBIX MCTOYHHKA OIMIMOOK: pacCcEMBaHHE
HaOJII0IEHUIT OTHOCUTENBHO JIMHUU PETPecCHMM M OMMOKH, 00YCIOBIEHHbIE MaTEeMAaTUYECKUM
anmapaTtoM IOCTPOEHUS caMOM JHMHUM perpeccuu. OmmOKM NEpPBOro poja HU3MEPSIOTCA C
IIOMOMILK0 XaPAaKTEPUCTUK TOYHOCTH, B YACTHOCTH, BENMYMHOKW Sj. OmmbKku BTOPOro posaa
00ycioBJIeHbI (UKCAIel YUCIEHHOTO 3HaYeHUs KOA((UIIMEHTOB PErpEeCCHH, B TO BpeMs Kak
OHM B JICCTBUTEIIBHOCTH SBJIIOTCA CIy4aiHbIMU, HOPMAJIBHO PACIPEIEICHHBIMU.

JIns JIMHENHOM MOJENHM JOBEPUTEIBHBIM HMHTEPBAJ PACCUUTBIBACTCS CIEAYIOIIMM
o0pa3zoM. OLeHnBaeTcsl BeJIMYMHA OTKIIOHEHHs OT JIMHUU perpeccuu (0603HaunM ee 6ykBoit U):

U(l) = Sﬁtkp “/Hp
Vap = X (X" X0 ™ X

e X1y = (X1t Xouays 0 Xmna))-
Jlst Mosienn mapHoOU perpeccuu Gopmyiia IpUHUMAET BU/T;

1+(mn+0—&g2
?=1(Xt - ch)z

Koapduuuent ¢, sBasercs TaONUYHBIM 3Hau€HUEM {-CTaTUCTUKM CTbIOJIEHTa MpHU
3aJJ]aHHOM YPOBHE 3HAYMMOCTH @ W YHCla HAONMIOACHWH, [ — mepuo] nporuo3upoBanus. Ecmm
UCCIIeoBaTeNb 3aJaeT BEPOSTHOCTh MOMAJaHUs IPOTHO3UPYEMOM BEIMYMHBI BHYTPh
JIOBEpUTENIBHOIO HHTEpBaJa, paBHyto 70%, To t, = 1.05. Ecau BeposTHOCTH cocTaBiseT 95%, To
t,=1.96, a npu 99% 1, = 2.65.

Kax BugHO U3 dopmyibl, BenmnuuHa U npsiMO NMPOMOPLMOHAIBHO 3aBUCUT OT TOYHOCTHU
Mozienu (Sp), KodbduImenTa T0BEPUTENLHON BEPOATHOCTH (1), CTENEHH Y/aTIEHUs IPOTHO3HOM
orieHKH (pakTopa X OT cpeHero 3Ha4eHHsI 1 0OOPaTHO MPOIMOPIIMOHAIEHA 00heMY HAOIIOICHUH.

B cBoro ouepenp

U = Syt |1+

S

B pe3ynbrarte moigydyaem clieayronuil HHTEpBal MPOTHO3a AJIs I1ara MpOTrHO3UPOBAHUS [:
e BEpXHsIA TpaHuIla IporHo3a pasHa Y(n + [) + U(l),



e HIDKHSAS I'paHula nporyHosa pasHa Y(n + 1) - U().

Ecnu nmoctpoeHHast perpecCHOHHasi MOJIENb a/IeKBaTHA U MPOTHO3HbBIE OLIEHKU (haKTOPOB
JIOCTAaTOYHO HAJIC)KHBI, TO C BHIOPAHHOH TOJIH30BATEIIEM BEPOSITHOCTBIO MOKHO YTBEPXKIATh, UTO
IPU COXPAHEHUH CIIOKMBIIUXCS 3aKOHOMEPHOCTEHW pa3BUTHSI IPOTHO3UpyeMas BEJIWYHMHA
MOTIAJIeT B MHTEPBaJl, 00pa30BaHHBIN HIDKHEH U BEPXHEH IpaHUIIAMH.

TEXHOJIOI'USA PEIIEHUA 3AJAYHN KOPPEJIAIINOHHOI'O n
PEI'PECCHUOHHOI'O AHAJIM3A C IIOMOIIBIO ITAKETA AHAJIU3A

3amada COCTOUT B TIOCTPOCHHM MOJICNH ISl TIPEJCKa3aHusi 00beMa pean3alui OJHOTO
U3 IPOYKTOB (DUPMBI.

OOwveM peanu3ali - STO 3aBUCHMas TepeMeHHas Y. B kauecTBe HE3aBUCHMBIX,
OOBSICHAIONIUX MEPEMEHHBIX BHIOpAHBI: BpeMsi — X; pacXoibl Ha pekiamy Xo, LieHa ToBapa X3,
CpeHsisl IeHa KOHKYPEHTOB Xy, HHIIEKC MOTPEOUTENBCKUX PACXOIOB X.

JlabopaTopuasi pa6ora 1. [locmpoenue cucmemsl nokazamenei (¢pakmopos). Ananu3z
Mampuyvl KOIPPuyueHmos napHoll Koppersiyuu

CraTtucTudeckre JaHHbIe TI0 BCEM MEpEeMEHHBIM IPUBEACHHI B Taba. B aTom mpumepe n =
16, m =5.

Y X1 X2 X3 X4 X5
HHAEKC
o0LeM HeHa
BpeMs | pekJjiama eHa NOTPeOUTEIBLCKUX
peaau3anuu KOHKYpPEeHTa
pacxoa0oB

126 1 4 15 17 100
137 2 4,8 14,8 17,3 98,4
148 3 3,8 15,2 16,8 101,2
191 4 8,7 15,5 16,2 103,5
274 5 8,2 15,5 16 104,1
370 6 9,7 16 18 107
432 7 14,7 18,1 20,2 107.,4
445 8 18,7 13 15,8 108,5
367 9 19,8 15,8 18,2 108,3
367 10 10,6 16,9 16,8 109,2
321 11 8,6 16,3 17 110,1
307 12 6,5 16,1 18,3 110,7
331 13 12,6 15,4 16,4 110,3
345 14 6,5 15,7 16,2 111,8
364 15 5,8 16 17,7 112,3
384 16 5,7 15,1 16,2 112,9

Hcnonvzosanue uncmpymenma Koppenayus. [Ins mnpoBeAeHUS KOPPEISIIUOHHOTO
aHaJIM3a BBITTOJIHUTE CIEAYIOINE IeHCTBUS:

1) naHHble AN KOPPENSIMOHHOTO aHallu3a JOJDKHBI PAacIoyiaraTbCsi B CMEKHBIX
JHaIa30Hax sJueek;

2) BeiOepuTe BKIAAKY JlaHHbIEe => pa3ie’ AHAIN3 => AHAJIU3 JaHHBIX;

3) B A1MaJOroBOM OKHE AHAJIU3 JAaHHBIX BeIOepuTe MHCTpyMeHT Koppemnsius, a 3arem
menkauTe Ha kHonke OK;



G14 - - I~

| A B c D E E , G | H

1 | ¥ X1 X2 X3 X4 X
HHIEKC
ofben neHa MOTPefHTEILCKEY
2 | peanmsammm | Bpems perTaMa LIeHA |KOHKYPEHTA Pacxoioe
3 126 1 4 13 17 100
4 137 2 43 1438 173 o84
5 148 3 33 152 168 1012
i} 191 4 8.7 155 162 1035
7] 274 b 82 153 16 104.1
8 370 6 a7 16 13 107
B _131 -|| £ 10 4 o ¥ o W 1 - 7 -
10 | 145 g AHANWE JaHHBIX ii |
11 - 367 @ WHCTRYMEHTEI 8HaMM3a
12 367 10 EYXOEKTOPHBIN SWNEPCHOHHENA HAMMS DES NOBTOPEHMA &
oppEnaLy OTMeda

Eom | ow | B
14 307 2 OnNMCETENBHEA CTETHUCTHKA [=i

i SKEMOHEHLMANBHOE CTNERMEaHIE i" | Crpaera
15 | 331 13 LEyNELIROPOYHEIN F-TECT ONA DWOIEPCHK |
16 345 14 Ananms Pypee

= MucTorpamma

17 364 15 Cronb3AWwes cpegHee
18 394 16 TeHEPALMA CTyYaiHbIX YKcen =
19 L A

4) B nuanoroBoM okHe Koppenayus B Tolie «BX0OHOU unmepseany» HEOOXOIUMO BBECTH
JMaTia30H siUeeK, COJEPIKalINX UCXOIHBIC JaHHbIe. ECIM BBIACIEHBI U 3ar0JIOBKH CTOJIOIOB, TO
YCTaHOBUTH (IaXKOK «METKHU B TIEPBOI CTPOKEY ;

_ Fis B € D E y F G H
1 ¥ X1 X2 X3 X4 X3
i HHIEKC
ofBen meHa MOTPedHTEABLKHT
2 | peanmsauHm | Bpema peKIaMa HeHAd |KoHKYpeHTa PACX0I0E
3 126 1 4 135 17 100
4 137 2 48 1438 173 o84
5 143 3 38 152 16,8 1012
5] 151 4 8.7 155 162 103,35
7 27 3 8.2 153 16 104.1
8 370 [ 7 = — —= - %
SR B [ = i o
10 445 g BxogHble gaHHbe
i N — oK
11 367 ] BxoaHoi HTEpSan: SASZiSFSIE IE]
i = ) 0
12 | 367 i [PYNMMPOBaHKE: @ no cTonBuam
| 13 321 11 1) Mo CIpoKamM
14 307 12 [¥}MeTri B nepeoi cTpoke!
3 1
15 ﬁ{ B MNapaMeTpel BEiB0AS
sl o i || O BoixoaHoli uHTepsan: F:EE- |
17 3 15 % ; “ |
1 I (@ Hoselit pabosqmia omcT: |
18 384 16 =
i ) Hoeas paboyan kHura |
13
| [E=rm] A |

5) BblOepuTe mapameTphl BbIBOJA. B TaHHOM mpuMepe - YCTaHOBHTE IEpeKItoyareib
«HoBbI1i1 pabounii mucT;

6) OK.

B Tabn. mpuBeneHbl NPOMEXYTOUYHBIE PE3YyNbTAaThl MPH BBIUMCICHUM KO3(PuIMeHTa
Koppensiuu 1o popmyine



t Y X2 (Ve (Ve (= %) | (er —0)* | e = P (xe
9 | =y’ — ¥)
1 126 4 -180. 32693.16 | -5.29375 | 28 02379 | 957 1762
2 137 48 813 28836 29 | -449375 | 20.19379 | 763.0949
3 148 3.8 - 2522141 |-549375 | 3018129 | 872.4762
4 191 87 169.813 | 1341254 | -0.59375 | 0 352539 | 68.76367
5 274 8.2 - 1076.66 | -1.09375 | 1.196289 | 35.88867
6 370 97 158.813 | 3992.66 | 0.40625 | 0.165039 | 25.66992
7 432 14.7 -115813 | 15671.91 | 540625 |29 22754 | 676.7949
8 445 18.7 - 19095.79 | 940625 | 8847754 | 1299.826
9 367 198 32.8125 | 3622.535 | 10 110.3813 | 632.3449
10 367 10.6 63.1875 | 3622.535 | 50625 1.706289 | 78 61992
11 321 8.6 125 201.2852 | 130625 |0.481289 | -9.84258
12 307 6.5 1875 0.035156 | -0.69375 | 7 805039 | -0.52383
13 331 12.6 138 585.0352 | -2.79375 | 10.93129 | 79.96992
14 345 65 1875 1458.285 | 3.30625 | 7.805039 | -106.686
15 364 58 60 1875 | 3270.41 | -2.79375 | 12.20629 | -199.799
16 384 57 60.1875 | 5957.91 |-3.49375 | 1291504 | -277 393
14.1875 -359375
0.1875
24 1875
38 1875
57 1875
77 1875
Cymma 4909 1487 0 158718.4 | 0 3620494 | 4896381
Cpennee | 306.8125 | 929375 | 0
3HAUYCHUC
4896.38
Tyx = = 0.646
V158718.4x362.05
Tabmuia
A B C D E F G
yeHa uHderc
ofivem ROHKYpe nompebumens
1 peanusauyuu EpEMA  PERAOMO  UeHa HmMa  ckux pocxodoe
obbem
2 peanu3auMmK 1
3 |epema 0,677984548 1
4 |peknama 0,645918369 0,106455 1
5 |ueHa 0,232895087 0,173717 -0,00335 1
ueHa
B | KOHHYpEeHTA 0,226319338 -0,051 0,204043 0,697751 1
MHIEHT
noTpeduTenbok
7 WX pacxopoB 0,81601787 0,960204 0,273373 0,233428 0,030784 1

AHanu3 MaTpuisl KO3(PQPHUIMCHTOB MapHOW KOPPEISIIHK MOKA3bIBACT, YTO 3aBHUCUMAs
nepeMeHHas, T. €. 00beM peanu3ali, UMEET TEeCHYIO CBSI3b C WHICKCOM MOTPEOUTENHCKUX
pacxonos ( 7y, = 0.816), ¢ pacxonamu Ha pexknamy (7, = 0.646) u co BpemeHeM (15, =
0.678). Omnako ¢aktopel X> W X5 TeCHO CBs3aHBl MEKIy coboi (ry,x, = 0.96), uto
CBUJICTENLCTBYET O HAMYUHM MYJIbTHUKOJTMHEAPHOCTU. M3 3TUX ABYX NMEPEMEHHBIX OCTaBUM B
Mozaenu Xs - WHIEKC MOTpeOUTEeNnbCKUX pacxoioB. B stom mpumepe n = 16, k = 5, mocne
UCKJTIOUEHHS HE3HAUUMBIX (akTopoB n = 16, k =2.



JlaGopaTopHas padota 2. Beibop euoa mooenu u oyeHka ee napamempos
OneHKka nmapamMeTpoB PErpecCHy OCYIIECTBISIETCS TI0 METOy HAMMEHBIINX KBaJPATOB, C
UCIIOJIb30BAHUEM JIAHHBIX, IPUBEACHHBIX B Ta0JI.

Y X0 X1 X2
HHJIEKC
o0bem
- BpeMsl | peKJjiaMa | OTPeOUuTeIbCKUX
pacxoioB

126 1 4 100

137 1 4,8 98,4

148 1 3.8 101,2

191 1 8,7 103,5

274 1 8,2 104,1

370 1 9,7 107

432 1 14,7 107.,4

445 1 18,7 108,5

367 1 19,8 108,3

367 1 10,6 109,2

321 1 8,6 110,1

307 1 6,5 110,7

331 1 12,6 110,3

345 1 6,5 111,8

364 1 5.8 112,3

384 1 5,7 112,9

-1

a 1 1 .1 1 Y X 1 1 . 1\ /]
(a1>= <x1,1 X1,2 e x1,16> Mz X2 <x1,1 X1,2 e x1,16>
a X211 X22 - X216 1 X116 X216 X211 X22 - X216 Vi

16 1487  1715.7
(XTX) =| 148.7 1744.03 16036.2

1715.7 16036.2 184282.13
39.2314  0.06752 —0.3711)

XXl = <0.06752 0.00299 —0.00088
—0.3711 —0.00088 0.00354
ap —1471.314
a=X"X)"1xTy = <a1> = < 9.568 )
a; 15.754

YpaBHEHHE pErpeccuu 3aBUCUMOCTH 00beMa peanus3allii OT 3aTpaT Ha peKiaMy U WHIEKca
MOTPEOUTETHCKUX PACXO0B MOXKHO 3aMKCaTh B CICIYIOIIEM BU/IE:
Y = —-1471.314 + 9.568X; + 15.754X,

Pacuernbie 3HaueHus Y omnpenensitoTcs MyTeM IOCJIEN0BAaTEIbHON TMOJICTAHOBKH B ATy
MOJIeJTh 3HAYeHUN (DaKTOPOB, B3SITHIX ISl KQKIOTO MOMEHTA BPEMEHHU ¢

Ilpumenenue uncmpymenma Peepeccus niis TpOBENEHUS PETPECCHOHHOTO aHAIHM3a
BBITIOJIHUTE CIEAYIOIINE IeUCTBUS:

1) BetOepute BrIaAKy JanHble => paznen AHAJN3 => AHAJIN3 TaHHBIX;

2) B OUAJIOTOBOM OKHE AHAJIM3 JAHHBIX BBIOEpUTE MHCTpYMEHT Perpeccus, a 3aTem
menkauTe Ha kHomke OK;



_ A . B M e | D E F G H |
1 ¥ X1 X5
! . HHIERC
! oiwem ' notpeduTe
:pea.mum: JBCKHY
P H ' pexaama | pacxonos
30 126 | 4 100
! '
4, 137 ! 48 034
1
51 148 4 38 a0 o 5
6! 191 E 8.7 Perpeccun l ﬁ
} 474 ' 4
7 ! ' 82 BxogHele 0aHHEE [I]
g ! 370 : g7 BxogHow wHTEpEan Y: 55
91 42 | 147 _ = [ omens |
i Y : BxoaHol WHTepsan X: SB$2:8C818 |r—Ft'5
10, 445 N
; T C
11: 367 | 198 [¥] MeTrn [T ¥%oHeTaHTa - Honk IEI
1 N\ - e
12] 367 ' 106 7] ¥poseHs HagexHoCTI: 95 %
1
13 321 4 86 -
T g EpEMETDEI EEIEOAE
14 | 307 : '5:3 _pa il ._.'i-:
1 (Fis | A ' 2.5
157 31 ' 1 | BeixoaHoi MHTEpBan:
1 N I = - - 3
16| 345 : 65 [ HoBkii patouuni aucT:
17 ] 364 : 39 @ Hoeas pabodas kHMra
18 E 284 : I OcTatkn
““““ : [¥] [padwk ocratkos
19 ;
! || CTaHOEPTHZ0BaHHBIE OCTETKM | | Mpaduk nonbopa
20
21 | I HopMansHan BEpOATHOCTE
55 1 [] rpadw HopmansHoi BeposTHOCTI
23 |
24

3) B nuanoroBoM okHe Pecpeccus B none «BxoaHol nHTepBan Y» BBEIUTE apec OAHOIO
JMaa3oHa s4€eK, KOTOPBIM MNPEICTaBIsACT 3aBUCUMYIO IepeMeHHyr. B mnome «BxonHon
MHTEpBall X» BBEAUTE aJpeca OAHOIO MM HECKOJIBKMX JMala30HOB, KOTOPBIE COAEpXkKaT
3HAuEHUS! HE3aBUCUMBIX [IEPEMEHHBIX ;

4) ecnu BBIZIETICHBI M 3aTOJIOBKH CTOJIOLIOB, TO YCTaHOBUTD (hi1a’kok MeTku;

5) BeIOepuTe mapaMeTphbl BbIBOAA. B JaHHOM mpuMepe - yCTaHOBHTE Nepekitouarend «Hosas
pabouas KHuza,

6) B none «Ocmamxkuy NOCTaBbTE HEOOXOAUMbIE (IIAKKH;

7) OK.

PezpeccuoHHaa cmamucmuka
MHo»KecTBeHHbIM R 0,926887773
R-KkBagpart 0,859120944
HopmunpoBaHHbIN R-

KBagpaTt 0,837447243
CtaHpapTHas ownbka 41,47297887
HabnoaeHun 16

IMosicuenus K Ta0.1.

PerpeCCI/IOHHa}I CTaTUCTHUKA

KOPpPEJSALIMKA, WHIEKC
KOPPEJSILUU

No | HaumenoBaHne [TpunsTeIe dopmyna
B otueTte EXCEL | HamMeHOBaHHS

1 | MuoxectBennbiit | Koapdunuent R \/ﬁ
R MHO>KECTBEHHOMN




2 | R—xkBagpar Ko>ddumment 5 Y e(t)? Y3 — y)?
Aetepuatin K SRR 7R LA Y (S 11
3 | HopmupoBanHubiii | CKOppEKTUPOBAHHBIN =7 _ oy N
R — kBagpar R R _1_(1_R)n_k_1
4 | CranmaptHas CranmapTHas ommbOKa
omuoKa OLICHKU S =
e
5 | HabomoaeHus KomngectBo
HaOII0ICHUH, 1
AncnepcuoHHbIN aHanus
df SS MS F 3Hayumocme F
Perpeccusa 2 136358,3338 | 68179,1669 | 39,63887 2,93428E-06
OcTaToK 13 22360,10369 | 1720,007977
Ntoro 15 158718,4375
IosicHeHnust K TadJI
Df- uucno | SS§ - cymma | MS F — xputepunit Guiiepa
CTeneHeH KBaJpaToB
CBOOO/TBI
Perpeccuss | k=2 ZA_—Z ZA_—zk F
7t —¥) @ =3/ ) Rk
~ (1=-R)»(n—-k-1)
4 -1=15 _
TOrO n z(yt _ )2
CmaHOapmHas
Koagpuyuermeol owubKa t-cmamucmuka
Y-nepeceyeHue -1471,314319 259,7660084 -5,663998643
peknama 9,568413823 2,265936415 4,222719472
NHAOEKC
noTpebuTenbCKNX
pacxonos 15,75287403 2,466858435 6,385803824

Bo BTOpOM cTosb11e Tabis. coaepkarcs KodhPUIUEHTH YpaBHEHUSI PETPECCHH Ay, aj, a7 .
B tpeTthem cTonbiie conepkaTcs cCTaHAapTHBIE OMHUOKH K0P PHUIIMEHTOB YPaBHEHHSI PErPeCcCHH,
a B YETBEPTOM - f-CTaTUCTHKA, HCIOJb3yeMasl A MPOBEPKU 3HAUMMOCTH KO3()PUIIMEHTOB
YpaBHEHHUS PETPECCHH.
VYpaBHEHHE perpeccuy 3aBHCHMOCTH O0BEMa pealn3aluy OT 3aTpaT Ha peKjIaMy W WHEKca
NOTPEOUTENHCKUX pacxooB, momyueHHoe ¢ momotisio EXCEL, kak Ob110 ykazaHo paHee, UMeeT
BUJI:

Y = —1471.314 + 9.568X; + 15.754X,

lpedckazaHHoe
obvem
HabntodeHue peanusayuu Ocmamku
1 142,246739 -16,24673901




2 124,6968716 12,30312837
3 159,2365051 -11,23650508
4 242,3533431 -51,35334308
5 247,0208606 26,97913942
6 307,056816 62,943184
7 361,2000347 70,79996528
8 416,8018514 28,19814855
9 424,1765318 -57,17653185
10 350,3247113 16,6752887
11 345,3654703 -24,36547028
12 334,7235257 -27,72352566
13 386,7897004 -55,78970038
14 352,0516871 -7,051687095
15 353,2302344 10,76976557
16 361,7251175 22,27488253

JlabopaTopuas padora 3.. Oyenxa kauecmea mooenu
B T1abn. mpuBeneHBI BBIYUCICHHBIC 110 MOJCIHM 3HAUCHUS Y W 3HAYCHHUS OCTAaTOYHOU
KOMITOHCHTHI.

AbBcomoTRza oumbka

80 4 —

[IpoBepky HE3aBHCHUMOCTH IIPOBENIEM C OMOILBIO d-KpuTepus JJapouna-YorcoHa.
N

N

_ B , 30336.23

d = Z[e(t) —e(t—1)] z () = o = 1357
t=2 t=1

B kauecTBe KpUTHUYECKMX TAOJMYHBIX ypoBHEH mpu N = 16, 1ByX 0OBACHAIOMNX (aKTOpax MpH

ypoBHE 3HaUnUMOCTH 5% Bo3bMeM BenuuuHbl d; =0,98 u d; = 1,54.

Tak kak pacueTHOE 3HAUYE€HHE NONAJIO B HMHTEpPBAI OT d; 1O dz, TO HEIb3s CHENATh
OKOHYATEJIbHBIN BBIBOJ MO 3TOMY Kpurteputo. [l ompeneneHusi CTENEeHH aBTOKOPPEISLIUU
BBIYUCIUM KO3((QUIIMEHT aBTOKOPPEISAILUH U IPOBEPUM €r0 3HAYMMOCTb IIPU MOMOIIU KPUTEPHUs
ctangapTHoH omuOku. CraHgapTHas owmuoOKka Kod3(p@UIMEeHTa KOppeNslud pPacCUUTHIBAETCS
CJIEAYIOIIUM 00pa3oM:

SE,, =1/Vn



KoadduurenTsl aBTOKOppeNsannU CIy4alHBIX JaHHBIX 00JaJaloT BBIOOPOYHBIM
pacnpeseneHreM, NPHONMKAIMNMCS K HOPMQJIBHOMY C  HYJEBBIM  MaTeMaTH4eCKUM

1
OXUJAaHHUEM U CPCAHUM KBAJIPATUICCKUM OTKIIOHCHHCM, PABHBIM \/—_ = ? = (0.25.
n

Ecnu r;, HaxoauTcsl B MHTEpBase:

—1.96 * 0.25 <1y < 1.96 * 0.25,

TO MOXKHO CYHMTaTh, YTO JAHHbIC HE IMOKAa3bIBAIOT HAJMYKHE aBTOKOPPEISLUHU IEPBOTO
MOpsI/IKa, TaK KaK

—0.49 <r; =0.305 <0.49,

Y CBOMCTBO HE3aBUCUMOCTH BBIMOJIHSAETCS.

Boruncnuts nns moaenu ko3 GUIKUEHT AeTepMUHALIUN

R? = R)27x1x2 _q1— ze(t)_2 _ Z(?;—y_)2 _ 1 _ 22360104 _ 1363583 _ o acg

Ye—t)?  T(ye—y)? 158718.44  158718.44

OH mnoKa3bIBaeT [OJII0 BapuUallMM pE3yJIbTATUBHOIO MpPHU3HAKa I10J] BO3JCHCTBHEM
u3zydaeMbix (aktopoB. CienoBaTelbHO, 0KOJIO 86% Bapualuu 3aBUCUMON MEPEMEHHOI y4TEHO
B MOJICJIM ¥ OOYCIJIOBJICHO BIUSHUEM BKJIIOYCHHBIX (DAKTOPOB.

[IpoBepky 3HAUMMOCTH YypaBHEHMsI PErPecCHM MPOU3BEAEM Ha OCHOBE BbIYMCICHUS F-
kpurepus Puniepa:

R?/k 0.859/2
(1-R)H(n—k—-1) (1-0.859)/13

TabnuuHoe 3HaueHue F-kputepus npu JoBepUTENbHON BeposiTHOCTH 0,95 vi = k=2 u v,
=n—k—1=16-2—-1=13 cocrasnser 4.81.

[MockonbKy Fpac > Fiagi, YPABHEHHE PETPECCHH CIIENYET IPU3HATH aJICKBATHBIM.

3HaYMMOCTb KO3 (PHUIUEHTOB YPaBHEHUS PETPECCUU d;, d2 OLIEHUM C UCIIOIb30BAHUEM 1 -
kputepus CTblO/ICHTA.

F= = 39.6

4
taj =5, 5. byj
36.2314 0.06752 —0.3711
(XTX)"'={ 006752 0.00299 —0.00088

—0.3711 -0.00088 0.00354

b,, = 0.00299
o 9.5684 9.5684 _ 4293
“1 722659  41.47340.00299
157529 15.7529 62858

t — — =
“27 24669  41.473v0.00354

TabGnuyHoe 3HaueHue -KpUTepus IpU YPOBHE 3HAUMMOCTHU 5% U cTeneHsx cBooos! ( 16
-2 -1 =13) cocraBnsger 1,77. Tak Kak tpae > tragn., TO KOOQOHUIUEHTH @;, a2 CYyIIECTBEHHBI
(3HAUUMBI).

JlaGopaTopuass pab6ora 4.. [Ipoananusuposéams @iusiHue GaxKmopos Ha 3aBUCUMYIO
nepemeHHyr0 no mooenu (0Jisi Kaxrcoo2o Kodgpuyuenma pespeccuu bl4UCiums Kodhuyuenm
anacmudnocmu, B-xoda¢hduyuenm)

YuuteiBasg, dYto KO3(QPHUIMEHT perpeccid HEBO3MOXHO  HWCIONB30BaTh IS
HEMOCPEJCTBEHHONW OIICHKHM BIHUSHMS (PAKTOPOB Ha 3aBUCHUMYIO NEPEMEHHYIO H3-32 Pa3IndMs
€MHMII U3MEPEHNUS, UCTIONIb3YeM Kod(hduLueHT anacTUIHOCTH (D) U S -Ko3dpunmeHT, KoTopsie
COOTBETCTBEHHO PACCUUTHIBAIOTCS 10 (POpPMYIIaM:

3l- =aQ; * ch: ch

3, = 9.568 9294 0.2895
=Y. * = V.
1 306.813

107.231
3, = 15.7529

306813 00



BQ) = (i) /5,

2
20e Sy — ’Z(Yi_YCp)
N-1

9.568 4.913 0.457
= . *¥ ——= .
b1 102.865

15.7529 4.5128 0.691
= . * ——— = U.
B2 102.865

KoadduuueHT »>macTUYHOCTH TOKa3bIBACT, HA CKOJBKO TPOLIEHTOB HM3MEHSAETCS
3aBHCHMas MepeMeHHas Mpu u3MeHeHuu axkrtopa Ha 1 %.

bera-koagdurmeHT ¢ mMareMaTH4ecKolW TOYKH 3pEHUS TMOKAa3bIBAaCT, Ha KAKyH YacTh
BEJIMYMHBI CPEJHEr0 KBAJAPATUYHOTO OTKJIOHEHMSI MEHSETCS CpeJHee 3HAUeHHE 3aBHCUMOMN
IIEPEMEHHOM C M3MEHEHMEM HE3aBUCUMOW IIEPEMEHHOM Ha OJHO CpelHee KBaJIpaTU4HOE
OTKJIOHEHHE NMPH (PUKCUPOBAHHOM Ha MOCTOSHHOM YPOBHE 3HAUEHUU OCTAIBHBIX HE3aBUCHUMBIX
NEPEMEHHBIX. JTO 03HAYaeT, YTO MPU YBEIMYEHHUM 3aTpaT Ha peKiaMy B HalEM NpUMEpPE Ha
4.91 ThIC. pyO. 00BEM peanm3anuu yBenuautcs Ha 47 Toic. py0. (0.457-102.865).

5. OnpenenuTh TOYeUHbIE U UHTEPBAIbHBIC TIPOTHO3HBIE OLIEHKN 00BheMa pean3aiui Ha
JBa KBapTasa Brepen (fp; = 1,12)

ITpornosuele 3HaueHus X;,,(17), X2,,(18) MOKHO ONpeneINTh MM BEIYMCIUTH HA OCHOBE
SKCTPANOISIIUOHHBIX METO/IOB.

Jst paxTopa X; 3arparsl Ha pekjiamy BeIOpaHa MOJIENb

X, =12.83 — 11.616t + 4.319t%> — 0.552t3 + 0.020t* — 0.0006t°>

10 KOTOPOI MOJTy4YeH MPOTHO3 Ha JIBa MecsIa BIEpe].
Ynpexaenue | [Iporuos
1 5,75
2 4,85
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Jns  BpeMeHHOTOo psana HMuoekc  nompebumenvbckux  pacxo0oé B KayecTBe
anmnpoKCUMHUpYIOLeH (YHKIMHM BBIOpaH MOJIMHOM BTOpOM cTemeHHW (mapaboiia), Mo KOTOPOit
NIOCTPOEH MPOTHO3 Ha JBa mara Brepen. Ha puc. Obu1 mpuBeieH pe3yabTaT MOCTPOCHUS TPeH 1A
JUTsl BpEMEHHOTO psijia IHIeKC moTpeOUTeTbCKIX PacX0/0B

X, =97.008 + 1.739t — 0.0488t2.

Yrpexnenue IIporuos
1 112.468
2 112.488

I[J'ISI MOJIYYCHHS MMPOTHO3HBIX OLCHOK 3aBHCUMOCTEH HepeMeHHOﬁ 1O MOACIIN



Y = —1471.438 + 9.568X; + 15.754X, mnoactaBuM B Hee HailIeHHbIE NPOrHO3HBIE
3HaueHus (akTopoB X; u Xo.
Yi—17 = —1471.438 + 9.568 * 5.75 + 15.754 * 112.468 = 355.399
Yi—1g = —1471.438 + 9.568 * 4.85 + 15.754 x 112.488 = 344.179
JloBepHTENbHBIN HHTEPBAJ MPOTrHO3a OYAET HMETH CIICIYIONTNE TPAHHUIIBL:
Bepx#nsasa rpanuna npornosa: Y, (N + 1) + U(l),
Hwxnaa rpanuna npornosa: Y, (N + 1) - U(),

UQ) = St Tiy = St (XX X,

Se =41.473, 1, = 2.16, 1= 1, X], = (1;5.75; 112.468)
36.2314  0.06752 —0.3711
xX"x)' = (0.06752 0.00299 —0.00088)
—0.3711 —0.00088 0.00354
U(1) = 42.968,1 = 2, X}, = (1;4.85; 112.488), U(2) = 45.749
Pe3y.]'IbTaTI)I IMPOTHO3HBIX OLOCHOK MOICIHU PErpeCCUm IpeACTaBUM B Ta6n1/1ue IIPpOrHO30B

(p =95%),
Yupexnenue IIpornos Hwxnss BepxHsist rpannia
rpaHuLa
1 355.399 312.368 398.367
344.179 298.43 389.928

NuuBuayajibHble 3a1aHUs:

Howmep Barmero BapranTa COOTBETCTBYET MOCICIHEH TU(PPE 3a4€THOM KHIKKH.

B Ttabmuue Ui Kaxaoro BapHaHTa 3a/JaHbl TPU BPEMEHHBIX psijia: MEpPBbIM M3 HHUX
NPECTaBIsIeT HApacCTAIONIYI0 MO KBapTajlaM MPHOBUTE KOMMEpUYecKoro OaHka Y BTOpOH u
TPETUil psiA - MPOLEHTHbIE CTABKM 3TOr0 OaHKa MO KPEIUTOBAHHUIO IOPUAMYECKHUX JUL X, U
JIETIO3UTHBIM BKJIagaM Xy, 38 9TOT JK€ TIEPHOJI.

Tpebyercs:

1. Beraucnute MaTpuily Kod(G(GUIMEHTOB MAapHONH KOPPENSIUH M TPOAHAIN3UPOBATH
TECHOTY CBSI3U MEXAY IM0Ka3aTeNIsIMU.

2. TlocTpoWuTh JIWHEHHYIO MOJEIbh PETPEeCcCHH, OIMCHIBAIOUIYI0 3aBUCHMOCTh Y OT
dakTopoB X, U Xo.

3. OneHnTh Ka4eCcTBO MOCTPOCHHOW MO/IETH. BBIUNCINTE I MOJENN CPEAHIO0 OIIHOKY
anmnpoKCUMaluU U KO3(PPUIHUEHT JeTepMHUHALIUH.

4. Ilpoananu3upoBath BIUSHHUE (HAKTOPOB Ha 3aBUCHUMYIO MIEPEMEHHYIO IO MOJEIH (I
KaX/10r0 KO3 PHUIMEHTa PerpecCur BBIYUCIUTD KO3(D(MUIMEHT 37IaCTUYHOCTH, B-KO3PPUIIUEHT,
A-k0>QQHUIIUEHT) N OLIEHUTh UX 3HAYUMOCTB TIPH tp, = 1,86.

5. OmnpenenuTb TOYEYHbIE M HMHTEPBAJIbHbIE MPOTHO3HBIE OIEHKH NPHUOBUIN
KOMMEpYECKOro 0aHKa Ha JIBa KBapTayia BHepe npu to; = 1,12.

Howmep nabmonenus (i=1,2...10)
1 2 3 4 5 6 7 8 9 10
Bapuanr 1
3 11 10 11 15 17 21 25 23 19
18 14 33 37 40 42 41 49 56 48
20 22 14 26 25 32 35 34 39 45
Bapwanr 2
16 20 22 14 25 28 25 28 30 31
30 34 40 38 22 48 50 52 53 49
25 27 30 31 35 27 42 41 43 42

Bapmuanr 3




11 15 10 16 22 17 26 28 33 34
88 85 78 86 81 80 83 78 76 69
75 77 73 67 66 63 67 63 44 60
Bapuanr 4
43 47 50 48 67 57 61 59 65 54
30 34 32 36 39 44 45 41 46 47
28 24 26 29 33 31 24 33 35 34
Bapuanr 5
15 20 22 14 25 28 25 28 30 31
32 34 41 38 42 48 50 52 54 51
32 28 26 24 25 23 19 27 22 20
Bapuant 6
70 76 78 76 80 82 89 78 88 120
65 58 63 60 56 53 54 53 51 52
58 60 56 57 53 50 44 40 35 22
Bapwnanr 7
4 12 10 11 15 17 21 25 23 19
15 20 22 14 25 28 25 28 30 32
45 38 40 36 38 34 25 28 27 26
BapuanT 8
110 88 78 89 82 80 76 78 76 70
15 20 22 14 25 28 25 28 30 31
42 47 50 48 67 57 61 59 65 54
BapuanT 9
16 14 33 37 40 42 41 49 56 48
28 34 40 38 22 48 50 52 53 49
87 85 78 86 81 80 83 78 76 69
Bapuant 0
24 22 15 26 25 32 35 34 39 45
62 58 63 60 56 53 54 53 51 52
30 28 26 24 25 23 19 27 22 20

TecTrupoBanune no y4eOHOH AMCHUIVIMHE «JKOHOMETPHKA»
[IpumepHbIe 3ananus
WHCcTpyKuMs: BHMMATENbHO TNPOYUTAWTE 3aJaHusl, BBIOEPUTE OAMH WM HECKOJIBKO
BapHaHTOB, OTMETHTE B OJJaHKE OTBETOB.
Tumnossle TeCTOBBIE 3a1aHUS
1. Ilepenuch HaceneHUs HE SIBIAETCS
a) BBIOOPOYHBIM HCCIIEIOBAHUEM;
6) cOOpOM JaHHBIX O T€HEPATLHON COBOKYITHOCTH;
B) BBIOOPKOM.

2. ITo HEeKOTOPOI BHIOOPKE MOXHO CYIHUTh O F€HEpabHONW COBOKYMHOCTH. B Takom
ClIy4dae TOBOPST, UTO BEIOOpKa

a) HOpMaJIN30BaHa;

0) CTPYKTypHUpOBaHa;

B) pPEIIPE3EHTAaTUBHA;




I) MoKa3aTresbHa.

3. Uemy paBeH pa3max Beiobopku {1, 30, 1000, 24, 99 }?
a) 98

6) 999

B) 1000

r) 230,8

4. Yemy paBeH pa3max Beioopku {1, 5,12, 1,5, 12, 1, 5}
a)3

0) 11

B) 4

r) 8.

5. I11O0THOCTH BEPOSTHOCTH f{X) MOKHO MHTEPIIPETUPOBATH KaK
a) Kak Ipelesl OTHOLIEHHsSI BEPOATHOCTH MOMAJaHMs ClIydailHOW BeNWYMHBI X B
MHTEPBaJI, COAECpKAILUN YUCIIO X , K JJIMHE 3TOr0 MHTEpBaia IpH ero crpemiieHuu K 0;

6) BCPOATHOCTb TOI'O, 4YTO CJ'Iy‘IEIfIHEIH BenuunHa X MNPUHHUMACT 3HAYCHUC OoublIIe
JaHHOT'O 4YHucCJjia X,

B) BCPOATHOCTL TOI'O, 4YTO cnyqaﬁHa;I BenuunHa X IIPpUHHUMACT 3HAUYCHUC MCHLIIC
JaHHOT'O 4YHucCJjia X.

6. @Oynukuus pacnpenenenus Fy(x) ciaydaiiHOM — BenMuMHBI X MOXHO
HUHTEPIPETHUPOBATH KaK

a) BEPOSTHOCTb TOrO, YTO Ciy4yailHas BelWuMHa X TIOMaJaeT B WHTEPBA,
COJIepIKalINil TOUKY X;

0) BEPOSITHOCTH TOTO, YTO CIIy4aiiHas BeMUYMHA X MPUHUMACT 3HAUYCHUE OOJIbIIe
JAHHOTO YHCIIA X;

B) BEPOSITHOCTh TOTO, UYTO CiIy4ailHas BeMWYMHA X MPUHUMAET 3HAYCHUE MEHBIIIE
JAHHOTO YMCIIA X;

7. UYemy paBHO MaTEeMaTHYECKOE OXHMJAHWE YHCIA, KOTOPOE BBHINANAET IpHU
1o10packIBaHUM UTPaJIbHOM KOoCcTH?

a)3

0) 3,5

B) 1,2,3,4,5,6

r) 21

8. M3BectHo, uro MaTemaruueckoe oxkuaanue MI[X] HekoTopol ciy4aitHOU
BenM4nHbI X paBHO 40, a MLX?] = 1990. UYemy paBHa qucnepcus?

a) 1170

6) 1462500

B) 390

r) 1600

9. TIlo Tabauume ¢YHKUMUM  pacupefeNieHus  CTaHJApTHOTO  HOPMAaJbHOTO
pacrpesesieHus] ONpeNieuTe, KaKoBa BEPOSTHOCTh IOMAJaHMs pealn3alud CilydailHON
BEJIMYMHBI, UMEIOIIEN HOpPMajJbHOE pacmpefeseHue co cpeagnuMm 1 u aucnepcuein 100, B
uHTepBan (-00;21?

0,00

0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09

SN

0,5

1 6

0,503989 10,507978 10,511967(0,51595310,519939(0,523922(0,527903|0,53188 |0,53585




HOpMaJIbHOE pacnpeeneHue co cpeaaum 1 u qucnepcueit 100, B uaTE

0,10,539828 |0,543795 |0,547758 0,5517170,55567 [0,559618|0,563559(0,567495|0,57142 |0,57534
4 5
0,20,57926 |0,583166 |0,587064 |0,590954 (0,594835 (0,598706 (0,602568(0,60642 10,61026 |0,61409
1 2
0,3(0,617911 |0,621719 |0,625516 (0,6293  |0,633072 (0,636831 |0,640576|0,644309|0,64802 |0,65173
7 2
0,4 (0,655422 10,659097 |0,662757 |0,666402 |0,670031 [0,673645 |0,677242(0,680822|0,68438 |0,68793
6 3
a) 0,5
0) 0,503989
B) 0,539828
r) 0,57926

10. ITo Tabnuue GyHKIMM pacrpeneNeHusi CTaHJapTHOIO HOPMAJILHOTO pacIpeeeHus
OIpENIeNINTEe, KAKOBAa BEPOSTHOCTH IMOMAJaHUs PEATH3alUN CIyYaliHOW BETHMYWHBI , NMEIOIICH
pai (1;3]?

0,00

0,01

0,02

0,03

0,04

0,05

0,06

0,07

0,08

0,09

0,5

0,503989

0,507978

0,511967

0,515953

0,519939

0,523922

0,527903

0,531881

0,535856

0,1

0,539828

0,543795

0,547758

0,551717

0,55567

0,559618

0,563559

0,567495

0,571424

0,575345

0,2

0,57926

0,583166

0,587064

0,590954

0,594835

0,598706

0,602568

0,60642

0,610261

0,614092

0,3

0,61791

110,621719

0,625516

0,6293

0,633072

0,636831

0,640576

0,644309

0,648027

0,651732

0,4

0,655422

0,659097

0,662757

0,666402

0,670031

0,673645

0,677242

0,680822

0,684386

0,687933

a) 0,57926
6)0,617911
5)0,078083
r) 0,07926

11. ITo tabnuue dynkuuu pacnpenenenus CTblOIEHTa A7 IBYCTOPOHHEH KPUTHUECKOMN
00JIaCTH ONPEAEINUTE 3HAYECHUE tp TPH CTENEeHH cBOOOAbI V=10 n BepoaTHoCcTH P(t < t, )=97,5%

B)1,1140685

r) 1,316885

vio 0,005 0,01 0,025 0,05 0,1
1 127,3211 63,6559 |25,45188 |12,70615 [6,313749
10 3,581372 |3,169262 |2,633769 |2,228139 |1,812462
30 3,029782 |2,749985 |2,359566 (2,04227 |1,69726
a) 2,228139
0) 2,633769

12. Tlo tabnune ¢ynkuuu pacupenenaeHuss CTbIoAeHTa I ABYCTOPOHHEW KPUTHUECKOM
o0nacTu ompenenuTe, KaKoBa BEPOSATHOCTh MOMAJaHUS pealu3ally CIy4ailHONW BENWYUHBI B
uHTepBai (2,633769; +oo) npu crenerun cBo6oasl v=107?

via 0,005 0,01 0,025 0,05 0,1
1 127,3211 63,6559 |25,45188 |12,70615 |6,313749
10 3,581372 |3,169262 (2,633769 |2,228139 (1,812462
30 3,029782 |2,749985 (2,359566 (2,04227 |1,69726
a) 97,5%
0) 99,75%
B)5%

r) 1,25%




13. Yemy paBeH mnapHblii KO3()(UIMEHT KOPPEIALUU IS MEPEMEHHBIX, 3aBUCHMOCTD
MEXIy KOTOPBIMH OTOOpakeHa Ha rpaduxe?

v

a) ry =1
0) ry,=0
B) I'yy=-1
r) ry=0,5

14. KoapunneHt Koppensinun ry, MOKeT IPUHUMATh 3HAYECHUSI TOJIBKO B IIpeAenax:
a) —1<ry, <1

0) 0<ry, <1

B) —1<ry, <0

r) —1/2<ry, <1/2

15. IIpu oueHke JIMHENHOW 3aBUCHUMOCTH IEPEMEHHBIX METOOM HAMMEHBIINX KBAPaTOB
B KaUeCTBE KPUTEPHS OJIU30CTU UCIIOJIb3YETCS

a) MUHUMYM CyYMMBbI MOJYJeW pa3HocTell HaOIIOJCHHI 3aBHCHUMOHN MEPEMEHHOW y; W
TEOPETUYECKUX, PACCUMTAHHBIX 110 YPABHEHUIO PErPECCUU 3HAUEHUH (a+bx)

0) MHMHMMYM KBaJIpaTOB pa3HOCTEH HAOMIOJEHUI 3aBUCHMOIl TEpeMeHHOW y; u
TEOPETUYECKUX, PACCUMTAHHBIX 110 YPABHEHUIO PErPECCUM 3HAUECHUH (a+bx)

B) MUHHUMYM CYMMBbI KBaJpaTOB Pa3HOCTEH HAOIIOEHUI 3aBUCUMON MEPEMEHHOH y; U
TEOPETUYECKHUX, PACCUMTAHHBIX 110 YPABHEHUIO PErPECCUU 3HAUECHUH (a+bx)

I) MHHUMYM CYMMBI pa3HOCTeH HaONIOJeHUH 3aBUCHMOW IE€peMeHHOH y; H
TEOPETUYECKHUX, PACCUMTAHHBIX 110 YPABHEHUIO PErPECCUU 3HAUECHUH (a+bx)

16. Kakme TpeOoBaHuS B MOJEIM PETPECCHOHHOTO aHaiM3a MPeIbABISIOTCA K
MaTeMaTuueckomy oxxkunanuio M| gu nqucnepcun D[ g | ommbok HabmoneHus &;:

a) M[g]=1; D[ g ]=¢"

0) M[&]=0; D[ g ]=1

B) M[£]=0; D[ & |=6"

r) M[g]=1; D[¢ ]=0

17. Tlo pe3ynbratam OIOJKETHOIO OOCIIE€OBAHUS CIIy4allHO BBIOpAHHBIX ceMeil
MOCTPOEHO YPAaBHEHUE PErpecCuy 3aBUCUMOCTH HAKOIJIEHUH S oT 1oxonaY:

Si=-33,5+1,05Y+e;

Criporaosupyiite HaKoOIJIeHUs: ceMbU, UMeroneit 1oxon 40 Teic. pyo.

a) 42

0) 8,5

B) 4,2

r) 1,05

18. Ilo pe3ynbTatam OOKETHOrO OOCIIEAOBAaHUS CIy4ailHO BBIOPAHHBIX CEMEH MOCTPOEHO
ypaBHEHHE PETPeCcCUr 3aBUCUMOCTH HAaKOIUIEHHH S OT goxoja Y:



Si=-33,5+1,05Y+e;

Kaxk n3meHsTcss HakoIIeHUs, €CJIH T0OXOI6I yBenuvarcs Ha 10 Teic. pyo.?
a) Bo3pactyt Ha 1,05 ThiC.pyO.

0) ymenbmarcs Ha 33,5 TbIC. pyoO.

B) Bo3pactyt Ha 10,5 TeIC. pyo.

T') JaHHBIX HEJOCTATOYHO

19. [To BeIOOpKe U3 20 HabMIOAEHMI OblIa OIlEHEHA MapHas perpeccus y = ap + ayx . g
Kod(puUIlMeHTa perpeccuu «; moilyueHa f-cratuctuka: t;= -2,09. [lo Ttabnume QyHkunun
pacnpenenenusi CThIOJeHTa Ui ABYCTOPOHHEH KPUTHUYECKOW OOJIACTH OMpeleiuTe, Ha KaKoM
MaKCHUMaJIbHOM YPOBHE 3HAUUM IOIy4YEeHHBIH KO3 (DUITHEHT.

v/a 0,005 0,01 0,025 0,05 0,1
15 3,286041 (2,946726 (2,489878 |2,131451 |1,753051
16 3,251989 (2,920788 (2,47288 |2,119905 |1,745884
17 3,222449 (2,898232 (2,458055 |2,109819 |1,739606
18 3,196583 |2,878442 (2,445004 {2,100924 |1,734063
19 3,1737  |2,860943 |2,433444 |2,093025 |1,729131
20 3,1534  |2,845336 (2,423112 |2,085962 |1,724718

a) a=0,05

0) a=0,01

B) a=0,1

r) a=0,005

20. HyneBas runoresa [uist ko3 duimenta perpeccuut b B ypaBHEHHH MTapHON JTHHEHHON
perpeccunt Y=a+bX+e npopepsiercs ¢ MOMOIIbIO

a) cratuctuku CThIOJICHTA;

0) cTaHAapTHOIO HOPMAJIBHOI'O pacpeAeIeHHUS;

B) cratuctuku dumiepa.

21. Io BwIOOpke u3 20 HaOMIOACHUIN ObUIa OIEHEHA PETPEecCHst Y=dap+ax;+axxy, +aszx;.
Jnst koahHULIMEHTOB PErPECCHH d),d2,d3 TIOTYYEHBI -CTaTUCTUKU: 1= -2,2; t,= 2,1; t5= 2,5. Tlo
tabnuie QyHkiuu pacnpenenenuss CThIOEHTA I JABYCTOPOHHEH KPUTHUECKOW 00acTh
OTpeieNuTe, KAaKUe U3 OILEHOK KOI(PPHUIMEHTOB pErpeccHr 3HAYUMBI C JIOBEPUTEIHHOU
BEPOATHOCTHIO 95%.

v/a 0,005 0,01 0,025 0,05 0,1
15 3,286041 (2,946726 |2,489878 |2,131451 |1,753051
16 3,251989 (2,920788 |2,47288 12,119905 |1,745884
17 3,222449 {2,898232 12,458055 (2,109819 |1,739606
18 3,196583 (2,878442 |2,445004 |2,100924 |1,734063
19 3,1737 |2,860943 |2,433444 12,093025 |1,729131
20 3,1534  |2,845336 |2,423112 |2,085962 |1,724718

a) asz

6) ajdas

B) az,dz

r)aa;z

22. Tlo BeiOOpke u3 20 HaOmroAeHUN ObLIA OLIEHEHA perpeccust y= ag+a;x;+azxs, +asx;.
st koahPuIMeHTOB perpeccun a;,dz,az MOAyYeHbl (-CTaTUCTUKY: ¢;= -2,44; t,=2,1; t;= 3,1. Ilo
tabnuue QyHkuuu pacrpeneneHus CTbrOJEHTa ISl JBYCTOPOHHEH KpUTHYECKOW o0mactu



OIpPENEIUTe, C KaKOM MAaKCUMAJIbHOM JOBEPUTEIBHOU
K02 PUITUEHTHI.
v/ao 0,005 0,01 0,025 0,05 0,1
15 3,286041 |2,946726 |2,489878 |2,131451 [1,753051
16 3,251989 |2,920788 |2,47288 |2,119905 |1,745884
17 3,222449 {2,898232 2,458055 (2,109819 |1,739606
18 3,196583 |2,878442 |2,445004 |2,100924 |1,734063
19 3,1737  {2,860943 |2,433444 |2,093025 |1,729131
20 3,1534  {2,845336 |2,423112 |2,085962 |1,724718

a) 99%

0) 90%

B) 95%

r) 97,5%

BEPOSITHOCTBIO

3HAa4YUMBbI

9TH

23. Tlo BeOOpKe u3 20 HaOMIOACHMIA OBUTA OLIEHEHA perpeccHst y= dp+a;x;+azx,,. s
koaddurmentoB perpeccunt a;=100, a,=150 nonydeHbl 3HAUCHUS CTAHIAPTHBIX OTKJIOHEHUH O
6= 33; o= 51. Ilo Tabnuue Qynkuuu pacmpeneneHuss CTblOAEHTa ISl JBYCTOPOHHEH
KPUTHYECKON 00JacTH ONpelenuTe, ¢ KaKod MaKCHMalbHOW OBEPUTENBHONM BEPOATHOCTHIO

K02 (UIIMEHTHI PerpecCuy 3HAYNMBI.

vie  [0,005 0,01 0,025 0,05 0,1
15 3,286041 [2,946726 |2,489878 [2,131451 |1,753051
16 3,251989 [2,920788 [2,47288 [2,119905 |1,745884
17 3,222449 [2,898232 [2,458055 |2,109819 |1,739606
13 3,196583 [2,878442 [2,445004 [2,100924 |1,734063
19 3,1737 |2,860943 [2,433444 [2,093025 |1,729131
20 3,1534  |2,845336 [2,423112 |2,085962 |1,724718

a) 99%

6) 99,5%

B) 97,5%

r) 95%

24. Ilpu ucciaen0BaHUU 3aBUCUMOCTH c€0€CTOMMOCTH NMPOAYKIIUU ¥ OT 00beMa BhIMYyCKa
X; U TPOU3BOAMTEIBHOCTU TPyAa X2 MO JaHHBIM n=20 NpeAnpusTUN NOJYyYEeHO YypaBHEHHE
perpeccun y =2,88 — 0,72 x;— 1,51 xou cpenHekBagpaTUYECKHE OTKJIOHEHUS KO3((UIIMEHTOB
perpeccun: sp; =0,052 u s,,=0,5. Ilo Tabnune dynxuuu pacnpenenenus CThIOJEHTA IS
JIBYCTOPOHHEH KPUTHUYECKOW 00JacTh ONpeesuTe MOKHO JIM MpH ypoBHE 3HauMMocTH 0=0,05
YTBEPAKAaTh, YTO 3HAYMMbI KOAPUIIMEHTHI perpeccuun

v/a 0,005 0,01 0,025 0,05 0,1
16 3,251989 [2,920788 |2,47288 |2,119905 |1,745884
17 3,222449 |2,898232 |2,458055 |2,109819 |1,739606
18 3,196583 |2,878442 |2,445004 |2,100924 |1,734063
19 3,1737  12,860943 2,433444 12,093025 |1,729131
20 3,1534  ]2,845336 12,423112 |2,085962 |1,724718
a) b;
0) b;

B) 00a 3HAUMMBI

r') 00a HE3HAYUMBI

JUCTIepCuu B o011l qucrepcuu 3aBUCHMOI TepeMeHHON ?
a) KO3 PUIHUEHT KOppeNsLuy;

25. Kakoii mokasarenb XapakKTepu3yeT IO OOBSCHEHHOH C IOMOIIbIO PErpeccHH



0) t—CTaTUCTHUKA,
B) F—CTaTHCTHKA;
r) K03 PHULHUEHT NeTepMHUHAIIH.

26. B pe3ynbpTaTe perpecCHOHHOTO aHaJIM3a MOJy4eHa MOJIEIb

y = 7,1 40,6 x;+0,4 x,+0,1 x3, t-craTucTUKH KOA(DPHUIMEHTOB PErpecCUH pPaBHBI
cootBercTBeHHO 24.5; 9,7; 0,7; 1,3. Kosdbdumment nerepmunanuu R2=0,9. YeM MOKHO
00BSACHUTH HU3KOE KAaUeCTBO KOO(PPUIIMEHTOB PErpeccur Mpu BTOPOH U TPEThEH nepeMeHHON?

a) TeM, 4TO KOJMYECTBO HAOIIOIEHUI MaJo;

0) TeM, 4TO X, ¥ X3 GUKTUBHBIC TIEPEMEHHEIE;

B) T€M, 4TO X, U X3 HE BIUSIOT Ha Y,

T') TEM, YTO X2 U X3 TMHEWHO 3aBUCUMBI.

27. Ilpu3HaKoM MYJIBTHKOJZIMHEPHOCTH HE SIBIISIETCS TO, YTO

a) HEBBICOKOE 3HaUYeHUE KOA(PUIMEHTA IeTepMUHALINY;

0) oueHKH KO3((GUINMEHTOB DPErpeccMd HMMEIOT Malyl0 3HA4UMOCTh ITIPH BBICOKOM
3HaUCHUU KOIPPUIMCHTA JeTePMUHAIIH Ru COOTBETCTBYIOIIEN F-CTaTUCTUKH.

28. [lepemeHHbIe, MPUHUMAIOIINE TOJIBKO 1Ba 3HaUeHUs 0 U 1 He Ha3BIBAIOTCA
a) UKTHUBHBIMH;

0) JBOWCTBEHHBIMH;

B) OMHAPHBIMH.

29. OUKTHUBHBIE IEPEMEHHBIC TTO3BOJISIOT UCCIIEI0BATh

a) BJIMSAHUC KAUCCTBCHHBIX ITPU3HAKOB;

0) BIUSHNME HECKOJIBKHUX ITEPEMEHHBIX, B3aUMOCBSI3aHHBIX MEXY COOOI;
B) CE30HHBIE PA3IUUMSL.

30. Jlns ommcaHusi BAUSIHUA 0Opa3oBaHUs (BBICIIEE, CPEIHEE, CpeaHee CIEeIUaIbHOE,
HETIOJIHOE CPE/IHEEe) Ha YPOBEHb 3apa0O0THOM IUIATHI CIEAYET BBECTH (PMKTHBHBIC IEPEMCHHBIC B
KOJINYECTBE:

a) 1;

0) 2;

B) 3;

r) 4.

31. O0beM npogaxu 30HTUKOB OT JOXKIS 3aBUCUT OT CE€30HA (3UMa, BECHA, JIETO, OCEHB).
Jlnst ydaera Ce30HHON COCTaBISIONICH cleayeT BBECTH (PMKTUBHBIC IEPEMEHHBIE B KOTUYECTBE

a)4;

0) 3;

B) 2;

r) 1.

32. Moaenb y = ap +a; x;+az x;+az x3, TI€ X; U X, NIpUHUMAIOT 3HayeHus 0 u 1, a x; -
MOJIOKUTETHHOE TIOJIXOIUT ISl ONTUCAHUS CIICAYIONMICH CHTYaIlHH

a) 3aBUCHUMOCTh 00BhEMa MPOJIaXK TOPTOB OT LIEHKI B MPa3JHUYHEIE THU U B Oy/IHU;

0) 3aBUCHMOCTh 00OBEMa MPOAAK TOPTOB OT IIEHBI B BBHIXOJHBIC, MTPA3THUYHBIC JHU U B
OynHM;

B) 3aBHCHMOCTHh 00BEMa TPOJAXK OT IICHBI 30HTHKOB OT JIOXKIS B Pa3IMIHBIC BpPEMEHA
roja;

T') 3aBUCUMOCTh 00heMa MPOJAaK BEIIOCHIICIOB OT IICHBI B TIEPUOJIBI C OKTSIOPS 110 MapT H
C ampes Mo CEeHTSIOPh BKIIOYUTETBHO.



33. B 4em cOCTOUT yCIIOBHE TOMOCKEACTUYHOCTH B PETPECCHOHHON MOJEIH :
a) M[é&;62]=0;

0) M[&,] <M[é&.]

B) M[&/]= M[ 2]

r) M[&;&2] >0

34. BeiOeputre ypaBHEHHs, KOTOpble MOTYT OBITh INpeoOpa3oBaHbl B ypaBHEHUS,

JIMHEWHBIE MO MapameTpam:
1) Y=oaexp(fx) e

2) Y=oaexp(-pri+e

3) Y=exp(a+pxi+&)

4) Y=alexp(f-xi+é&

A)ylu3l
B)2u4
B)lu4
IN2u3

35. Ilpu kakux YCIOBUAX Ha MapaMeTpbl & U [ MPOU3BOACTBEHHAs (DYHKLHS B MOJEIU

Ko66a-/lyrnaca Y=AK°L” moxer GbITh npeoOpazoBaHa B MApHYIO JIMHEWHYIO PETPECCUIO T10
3TUM NapameTpam?

a) mpu a<l u f<1
0) mpu af=1

B) ipu o+ f=1

T') IIPU JIOOBIX

36. B ueM cOCTOUT yClIOBHE T€TEPOCKETACTUYHOCTH B PErPECCUOHHON MOJIENIHN:
a) M[&,] =M[&2]

6) M[£/]= M[£ 2]

B) M[&;&2] >0;

) M[£/] <M[&]

37. OTcyTcTBUE aBTOKOPPETSAIUM B MOJEIH MOXKET OBITh BBIPAXEHO CIEAYIOIICH

3aIIUChIO:

a) M[&] >M[&.1];
0) D[&] <Dl é&.11;
B) Ml gé&-1] =0;
r) 1.7 >0.

38. llena Ha JOBYXKOMHATHBIE KBApTUPHI price 3aBUCUT OT OOIIECH TIUIOUIAAU fotsq,

TJIOMIAIM KYXHHU Kifsq M pacCTOSIHUS OT IEHTpa dist CIeTyIoIUM 00pa3oM:

price=235,6+ 1,8 totsq +1,6 kitsq — 1,7 dist
[Ipu sTOoM paucrepcusi OIMOOK COCTaBIISIET 5°=3524. B kaknx npeaenax MOXKET

HAXOJUTCS LIEHA Ha KBapTUPY C NapaMmeTpamu totsq=32; kitsq=6; dist=15 c BeposTHOCTBIO 95%
(t=1,96).

A) [208,23; 346,37];
B) [265,67; 288,94];
B) [275,34; 279,26];
T) [242,06; 312,54].



39. llena Ha NIBYXKOMHATHBIE KBApTUPBI price 3aBUCUT OT OOIIEH IUIOMIAnu fotsq,
TUTONIA/IA KYXHH kitsq M paCCTOSIHUS OT IIEHTpa dist CIASIYIOIIIM 00pa3oM:

price=235,6+ 1,8 totsq +1,6 kitsq — 1,7 dist

IIpu sTOM paMcnepcusi OLIMOOK COCTaBIISIET 5’=35,24. B KkaKkux Ipenesax MOXKET
HaxoJUTCA 1IeHa Ha KBapTUPY ¢ mapamerpamu totsq=40; kitsq=8; dist=5 ¢ BeposTHOCTBIO 95%
(t=1,96).

A) [300,27; 323,54];

b) [309,94; 313,86];

B) [276,66; 347,14];

I') [242,83; 380,97].

40. Ilena Ha OJHOKOMHATHBIC KBAapTHPHI price 3aBUCUT OT OOMmIEH Iomanu tfotsq,
TJIOMIAIU KYXHH kifsq M pacCTOSHUS OT aBTOOYCHON OCTaHOBKH dist CIEAYIOIIMM 00pa3oM:

price= 184,84+ 2,8 totsq +1,3 kitsq — 3,7 dist

[Ipu sTOM nucniepcrs ONMMOOK COCTABIISET s2=51,7. B xakux npenenax MOXeET HaAXOJIUTCA
LIEHa Ha KBapTupy ¢ napamerpamu totsq=40; kitsq=8; dist=5 c BeposaTHOCTbIO 95% (1=1,96).

A) [237; 340,4];

b) [274,61; 302,79];

B) [187,37; 390,03];

I') [286,74; 290,66].

41. llena Ha OJHOKOMHATHBIC KBapTHPBI price 3aBUCUT OT OOIMIEH IUomamm fotsq,
TUIOIIA/IM KYXHH Kkitsq M pacCTOSIHUS OT aBTOOYCHOM OCTaHOBKH dist CIIEAYIOLUM 00pa3oM:

price= 184,84 2,8 totsq +1,3 kitsq — 3,7 dist

TIp¥ 5TOM AHCIIEPCHS OLIHGOK COCTaBIseT s°=51,7. B Kaknx mpeneax MoKeT HaXOXHTCS
LIEHa Ha KBapTupy ¢ napamerpamu totsq=40; kitsq=8; dist=5 c BeposaTHOCTbIO 99% (1=2,58).

A) [155,53; 421,87];
B) [286,12; 291,28];
B) [270,18; 307,22];
T) [237; 340,4].

42. llena Ha OJHOKOMHATHbIE KBapTUPBl price 3aBUCUT OT OOIIeH IJIOIAIu fotsq,
IUIOLIA/IM KYXHH Kkitsq M pacCTOSIHUS OT aBTOOYCHOM OCTaHOBKH dist CIEAYIOIUM 00pa3oM:

price= 184,84+ 2,8 totsq +1,3 kitsq — 3,7 dist

[Ipu »TOM nucniepcus OMMOOK COCTABIISIET s2=31,7. B xakux npenenax MOXET HAXOIUTCA
LIeHa Ha KBapTupy ¢ napamerpamu rotsq=30; kitsq=4; dist=4 ¢ BepoaTHOCTBIO 99% (1=2,58).

A) [244,7; 273,7];

b) [177,55; 340,85];

B) [256,62; 261,78];

I') [227,5; 290,9].

43. HVHTepBanpHas OLIEHKA IPU IPOTHO3MPOBAHMM 3HAUEHUS CIIyYallHOM BEJIMYMHBI
3aBUCHUT OT

a) yMcia 3Ha4YeHUH CITyyailHON BeTUYMHBL;

0) IUCTIepCUU CITyJailHOW BEIMYUHBI;

B) CPEIHETO 3HAUYEHHUS CIIy4alHON BEIUUYUHBL.

44. Kakoii METO/I HE MCIIOJIB3YETCs JIJIS CTIIAXKMBAHUS CTAIIMOHAPHOTO BPEMEHHOTO psija?
a) METOJ] CKOJIB3SIIETO CPETHETO;
0) METOJI HAMMEHBIIIUX KBAJIPATOB;



B) TPEXILAroBbII METO/.

45.

IIpy  HaxOXIEHMH  OLEHOK  IapaMEeTpPOB  CHCTEMBI  OJHOBPEMEHHBIX

SKOHOMETPUYECKUX YPAaBHCHHUI HE UCIIOIb3YETCS:
a) TpEXLIaroBblii METOT;
0) KOCBEHHBIN METO/T;
B) METO/I CKOJIB3SIIIIUX CPEIHUX;
T') IBYXIIIarOBBIN METO/I.

Ilepeuens 6onpocos onsa npomesicymourot ammecmayuu Ha 3aueme (3 cemecTp):

A -

®© =R

0.

10.

11

13.
14.
15.
16.
17.
18.

19.

. PactipenieneHne oneHKu TUCTIEpCUH OIHO0K
12.

OKOHOMETpUKA: 1I€JIH, 3a/1a4H, B3aUMOCBS3b C IPYTUMU HayKaMH.
DKOHOMUKO-MaTeMaTH4eckue MoJenu W ux  kinaccupukamms.  Ilpumeps
SKOHOMETPUYECKUX MOJIEIIEH.

Tumbl JaHHBIX I YKOHOMETPUUYECKOT0 MOJAEIMPOBAHMUS.

[TapHas perpeccusi: MOCTPOCHUE U UCCIEAOBaHUE.

OueHka mnapamMeTpoB MOJEIM IAapHOW PErpeccuu IO METOAYy HaWuMEHBIINX
KBaJpaToOB.

Hecmemennocts MHK-o11€HOK mapamMeTpoB JTMHEHHOW MOJIENN TAPHOU PErPECCUMU.
Hucnepcuss MHK-onieHOK mapamMeTpoB JUHEHMHOM MOJIENIN MApHOU pErpecCru.
Teopema ['aycca-MapkoBa 111 MOJIENIN TAPHOU PErPECCHH.

OLeHKa IMCHEePCUN CITyYalHbIX COCTABIISIOIIMX | =B MOJIESIM TAPHOU PErpecCum.
Craructuueckue cBoiictea MHK-o1ieHOK mapaMeTpoB Mo1e7u TapHOM perpeccuu.

MOJIEIU MTAPHOM PErPECCUMU.
[IpoBepka HyneBOIl THUIOTE3bl U JOBEPUTENbHBIE MHTEPBAIbBI A KOA(DOUIIUESHTOB
IIapHOU pErpecchm.

AHanu3 Bapualuy 3aBUCUMON TEpeMEHHOU, KOdQPUIMEHT AeTepMUHAIMN U F-
CTAaTUCTUKA B JIMHEMHOW MOJEIU TAPHOW PErPECCUU.

[IporuosupoBaHue B TUHEHHOW MOJENIN MMAPHON PETPECCHM.

Ncxonnbie mpeanonoKeHus TMHEWHOW MOJIENT MHOKECTBEHHOW PErPECCUU.
MatpuyHas ¢opma 3anmucH TUHEHHONW MOJIeTI MHOKECTBEHHOM perpeccu.

OneHka mapaMeTpoB JIMHEWHOW MOJIETM MHOKECTBEHHOM perpeccuu Mo METOIy
HaWMEHBIINUX KBAJIPaTOB.

Hecmemennocts MHK-o1ieHOK mapameTpoB JIMHEWHOW MOJIEM MHOKECTBEHHOU
perpeccuu.

Marpuna koBapuanuii u nqucrepcuss MHK-onieHOk napameTpoB JTMHEHHON MOAenu
MHOKECTBEHHOU PErPECCUH.

Ilepeuens 6onpocos 0na npomexncymounou ammecmayuu Ha sx3amene (4 ceMmecTp):

1. 9KOHOMeTpI/IKal eim, 3agavuu, B3aMMOCBA3b C APYT'UMH HAYKAMU.

2.

OKOHOMHUKO-MaTeMaTH4eckue Mojaeinum W ux  kinaccupukanus. Ilpumepst

SKOHOMETPUYECKUX MOJEIEH.
3. Tunel TaHHBIX 711 SKOHOMETPUYECKOTO MOJICTUPOBAHUSI.
4. TTapHas perpeccusi: TOCTPOECHUE U UCCIIEI0BAHUE.
5. Meroxa nanmenbmux kBajaparos (MHK). Coiictea MHK.
6. DJIeMEeHTBI KOPPESALMOHHOT0 aHanu3a. Mi3mepuTenu TECHOTHI CBSI3U.
7. JlMCHepCUOHHBIN aHalu3 pe3ynbTaToB perpeccuu. OIeHKa 3HAYMMOCTH YpaBHEHUS

perpeccum.

8. HennHeliHble perpeccuy U UX JUHEapu3aLusl.
9. OneHka kayecTBa HEJTUHEHHBIX MOJIENIEN pEerpeccuu.



10. Krnaccuueckass nuHeWHass MOJENb MHOXECTBEHHOW perpeccuu. OlneHka ee
HEN3BECTHBIX [TapaMeTPOB,

CTaTUCTUYECKUE CBOMCTBA OLICHOK.

11. IlpuzHaku ¥ OpUYMHBI  MYJIbTHUKOJUIMHEAPHOCTU. METOAbl  yCTpaHEHMS
MYJIbTUKOJUTMHEAPHOCTH.

12. VYpaBHeHME MHOXKECTBEHHOM perpeccud B CTaHAApTHU30BaHHOM MacuiTale.
B3anmocss3p

K02(DPUITMEHTOB YHCTON perpeccuu ¢ b -kodrddurmeHTamu.

13. YacTHble ypaBHEHHS PETPECCHUMU.

14. O1eHka KauecTBa ypaBHEHHUSI MHOYKECTBEHHON PErPECCUU.

15. ®uKTUBHBIC IEPEMEHHBIE BO MHOKECTBEHHOU PErpecCUu.

16. O000menHas JIMHEHHAas MOJEIb MHOKECTBEHHOU perpeccun C
reTepPOCKETACTUUHBIMU OCTAaTKAMU.
17. O0001menHas JIMHEHHAas MOJEIb MHOKECTBEHHOU perpeccuu C

ABTOKOPPEINPOBAHHBIMU OCTaTKaMH.

18. [Tapameptuueckuii Tect I'onpadenspaa-Ksanara.

19. BpemeHHble psiipl. DJIEMEHTbI BpEMEHHOT'O Psijia.

20. CBoiicTBa BpEMEHHBIX PSAIOB

21. IlpenBapuTenbHblii aHAINU3 U CIVIAXKUBAHUE BPEMEHHOTO psfa.

22. Metoapl BbISIBIICHUS HAIMYUS TPEHA.

23. MoaenupoBaHH€e CE30HHBIX M LIUKJINYECKUX KOJIeOaHUH.

24. MoaenupoBaHue TEHJAEHUMHW BPEMEHHOTO psAla MpU HAIUYUM CTPYKTYPHBIX
U3MEHEHUM.

25. Cuctembl TUHEHHBIX OJHOBPEMEHHBIX YPABHEHMUII.

26. UneHTnunupyeMocTh CHCTEMBI THHEHHBIX OJTHOBPEMCHHBIX YPABHCHU.

27. KocBeHHBI METOJl HaMMEHBIIUX KBaJApaToOB. JIByXIIaroBblii METOJ HAaUMEHBIIHUX
KBaJpaToB.

28. luHaMuyeckre SKOHOMETpUUecKrue Mojiesin. Mojienu ¢ pacnpeeIeHHbIM JIarOM.

29. JluHaMu4ecKue 3KOHOMETpUYECKUE MOJiesIi. Moeny aganTUBHBIX 0XKHJIaHUH.

30. Tectsl Ha ycToiunBOCTh: TecT Yoy, F-tecrt.

31. IloHsATHS IPOTHO3a U MPOTHO3UPOBAaHUSL. MeTO bl TPOrHO3UPOBAHUS

32. IIporno3upoBanue 9KOHOMMUECKOMN JUHAMHUKU c MCII0JIb30BaHUEM
AKCTPANOISILIMOHHBIX METOJIOB

33. IIporHo3umpoBaHME SKOHOMMYECKON JUHAMHMKM C MCIOJIb30BAaHUEM METOJIOB
MOJEIINPOBAHUSA

34. TIporHo3upoBaHHE 3KOHOMHYECKOW JMHAMHUKH C HCIOJb30BAHUEM DSKCIIEPTHBIX
METO/I0B

35. OueHka kadyecTBa MOJIEJIEN IPOTHO3UPOBAHUS

36. Paznuunblie BUbI pUcKOB. [1oaX0AbI K yIIpaBICHUIO PUCKAMHU.

5.5. Memoouueckue mamepuanni, onpedenaroujue nPoUeoypvl OUEHUBAHUA 3HAHUIL,
YMeHuil, HAaéLIKO8 U (uau) onvlma OeAmMeaAbHOCMU, XAPAKMEPUSYIOWUX IMAanvl
dopmuposanua komnemenyui

OTBeThl 00yJaroIerocst Ha 3a4eTe OI[EHUBAIOTCS KaX/IbIM MeJarorn4eckuM paboTHUKOM
10 BApUAHTY 3a4TEHO/HE3aYTEHO.

Kpumepuu oyenku omeema Ha 60npocvl meopemuyecko2o 0.10Ka:

«3a4TeHO» — OOy4YaloImMHCS TIIyOOKO M TPOYHO OCBOMJI IPOTPAaMMHBIA Martepual,
UCUEPIIbIBAOIE, IOCIEI0BaTEeIbHO, IPAMOTHO U JIOTUYECKH CTPOWHO €ro M3Jlaraer, TECHO
YBSI3BIBACT C 3ajadaMH H OyIymied OesTeNbHOCThIO, HE 3aTPYIHSETCS C OTBETOM TIpH
BUJOM3MEHEHUHN 3aJ[aHus, CBOOOIHO CIIPABIIAETCS C 3aJayaMU M MPAKTHYECKUMH 3aJaHHUSIMH,
NPaBUIHLHO 0OOCHOBBIBAET MPUHSATHIE PEIICHUsS, YMEET CaMOCTOSTEIbHO 0000maTh M M3JIarath
MaTepHal, He JI0MycKasi OIIHO0K;



«He3aureno» - o0y4aronuiicss He 3HaeT 3HAUUTENFHON YacTH MPOrpaMMHOI0 MaTepHara,
JIONYCKAET CYLIECTBEHHbIE OIIMOKH, ¢ OOJBIIMMH 3aTPyJHEHHUSIMHU BBINOIHAET NPAKTUYECKHUE
3a/laHus, 3aJJa4u.

OtBeTbl OOy4aroIlerocss Ha JK3aMeHe OLEHHMBAIOTCA KaKIbIM I€AarorHuecKuM
pabOTHUKOM 110 S-0aJITbHON TIKAJIE.

Kpumepuu oyenxu omseema na éonpocwi meopemuuecko2o 0610Ka:

«5» — oOyvarommiics TIyOOKO M TPOYHO OCBOWJ IMPOTPaMMHBIA  MaTepHal,
VCYEPIBIBAIOIE, IIOCIENOBATENBHO, T'PAMOTHO M JIOTMYECKH CTPOMHO €ro M3J1araer, TECHO
yBSI3BIBAET C 3a7adyaMM U Oyaymiedl JesTeNbHOCTbIO, HE 3aTPyJHSETCS C OTBETOM IIpU
BUJOM3MEHEHHUN 3aJ[aHus, CBOOOAHO CIIPaBIIAETCS C 3aJayaMd M MPAKTHYECKUMM 3aJaHHUSIMH,
NPaBUIHHO OOOCHOBBIBAET MPHUHSATHIC PEIICHUS, YMEET CAMOCTOSTEIHLHO 00001IIaTh U U3NaraTh
MaTepHal, He I0MycKasi OUIMO0K;

«4» - oOydarouiics TBEPIO 3HAET MPOTPAMMHBIA MaTepHai, rPaMOTHO U TIO CYIIECTBY
U3JIaraeT €ro, He JOIYCKas CYILECTBEHHBIX HETOUYHOCTEN B OTBETE HAa BOIIPOC, MOXKET ITPaBUIIBHO
IPUMEHSTh TEOPETUUECKUE MTOJIOKEHHS U BIaJ€eT HEOOXOAUMBIMU YMEHUSIMU U HaBbIKaMU IIPU
BBITNIOJTHEHUH NTPAKTUYECKUX 3aJaHUM;

«3» - o0y4arouuiicss OCBOMJI OCHOBHOM MaTepuai, HO HE 3HACT OTICIIbHBIX JIETaJCH,
JIONyCKaeT  HETOYHOCTH,  HEJOCTaTOYHO  IMpaBWiIbHbIE  (OPMYIMPOBKH,  Hapyllaer
[IOCJIEZI0BATENbHOCTh B M3JI0KEHUM MPOTrPAMMHOIO MaTepuala U UCHBITHIBAECT 3aTPyJHEHUS B
BBITNIOJTHEHUH NTPAKTUYECKUX 3aJaHUM;

«2» - oOydarooluiics He 3HAET 3HAYUTEIBHOM YAcCTH IPOrpaMMHOIO Marepuana,
JIOIYCKAET CYLIECTBEHHbIE OIIMOKH, ¢ OOJBIIMMH 3aTPyJHEHHUSIMHU BBINOIHIET NPAKTUYECKHUE
3a/laHus, 3aJJa4u.

Kpumepuu oyenxu nabopamopnoii pabomuwi:

«5» — 3a/aHue BBIIOJHEHO BEPHO, JaHbl SICHbIE AaHAJMTUYECKHE BBIBOJbI K PELICHUIO
3aJ]a4i, OIKPEIUICHHbIE TEOPUEH;

«4» — 3aaHue BBIIOJHEHO BEPHO, OTMEUYAETCSl XOpolllee pa3BUTHE apryMEHTa, OJIHAKO
OTMEYEHBI IOTPEUIHOCTH B OTBETE, CKOPPEKTUPOBAHHBIE IPU COOECEIOBAHNUY;

«3» — 3aJaHie BBIIOJHEHO C MaTEMaTUYECKUMHU OUIMOKaMH, OTCYTCTBYIOT JIOTUUECKUE
BBIBOJIbI U 3aKJIFOUEHUS K PELICHUIO;

«2» — 3ajjaHle HE BBHINOJIHEHO, MPEJCTaBICHHbIE pacyeThl MPOBENEHbI C OMMOKaMU,
CZeJIaHbl HEBEPHBIE BBIBOJIBI 110 PELICHUIO 33a4H.

6. IlepeyeHb OCHOBHOI M JIOMOJHUTEJIbHOH Y4eOHOI JUTEpaTypbl AJS OCBOECHHS
Y4eOHOM TMCUMILINHBI

6.1. Ocnosnasn r1umepamypa.

6.1. Ocnoenan numepamypa.

1. SIxoBnes, B. I1. ODxoHomerpuka : yueOHuk / B. I1. SIkoBneB. — Mocksa : Jlamkos u K°,
2021. — 384 c. : un., Tabn. — (YueOHble u3ganus it 0akanaBpoB). — Pexum noctymna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=684237

2. bakcr JI.A.®OunaHcoBasg MareMaTHKa Y4YeOHO - METOQUYECKOE II0co0HMe Id
OakamaBpOB IO HAMpPaBJICHUSM IMOJATOTOBKH " DKoHOMHUKA", MeHemKMeHT" (MaTeMaTUYeCKU

UK qucuuiuing), 2013 r. http://1ib.7480040.ru/index.php/uchebno-metodicheskie-posobiya


http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/author/17-l-a-bakst
http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/author/17-l-a-bakst

6.2. /lononnumenvnasn numepamypa no OucCyuniune:

1.OxoHomeTpuka : yueonuk : [16+] / K.B. banaun, B.H. bamusikos, H.A. bpsizranos u
ap. ; nmoa pea. B.b. Yrtkuna. — 2-e uszn. — Mocksa : HamkoB u K°, 2017. — 562 c.
http://biblioclub.ru/index.php?page=book&id=452991

7. Ilepeyenbp  pecypcoB  HH(POPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«AHTepHET», cOBpeMeHHble mNpodeccHOHANbHbIE 0a3bl JaHHBIX M HHGOPMaNMOHHbIE
CHCTEMbI, He00X0AUMBbIE VISl OCBOECHUS] Y4eOHOM TN CIUTIINHbI

1. http://mon.gov.ru — caiitr MunoOpnayku P®

2. http://www.eduru/ — Oubnmoreka enepampHoro moprtaira  «Poccuiickoe
00pa3oBaHue» (COAEPIKUT KATAJIOT CChUIOK Ha MHTEPHET-PECYPCHI, HIIEKTPOHHBIE OMOIMOTEKN IO
pa3IMYHBIM BOIIpOCcaM 00pa30BaHMs)

3. http://www.prlib.ru — [Ipe3unenrckas OubIMoTeKa

4. http://www.rusneb.ru — HarnonanbHas 3ekTpoHHasi 6ubianoreka

5. http://elibrary.rsl.ru/ — caiit Poccuiickoii rocynapcTBeHHON OuOnmuoTeku (pasmen
«OneKTpoHHast OMOINOTEeKA)

6. http://biblioclub.ru 9BC YauBepcurerckas o6ubaroreka

7. http://elibrary.ru — HayuHas snekTpoHHas 6ubnuoreka «Elibrary»

8. https://uisrussia.msu.ru yHuBepcurerckas napopmanuonnas cucrema POCCUSA

(YUC POCCHA)

9. www.gks.ru — caiit ®enepanbHoil ciayxkObl TOCYJapCTBEHHON CTaTUCTUKU

10. http://economicus.ru - 5JKOHOMHUYECKH MOPTa, I/1€ IPEICTaBICHbI padOThI U

Oouorpadun U3BECTHBIX YKOHOMHCTOB, TPOGECCHOHATBLHBIN KaTajaor SKOHOMHUYECKUX

pecypcoB MHTepHeT, sKOHOMUYecKasi KOHPEPEHLIUs, y4eOHO-METOJUUECKIE MaTePHAIIbI

IUTSL TIPENOJAIOIINX 1 U3yYaroIIuX SKOHOMUKY, TOA00pKa CIoBapei, SHIIMKIONE U,

CIPAaBOYHHKOB IO CAaMBIM Pa3HOOOPA3HBIM 00JIaCTSIM SKOHOMHUKH, HAN0O0JIee TIOJTHOE

coOpaHue JEeKIUI 0 YIKOHOMUYECKOW TEOPHUH.

8. MeToauueckue YKazaHnuss Jis oﬁyqamumxca nmo OCBOCHMIO yqeﬁﬂoﬁ
AUCHUIIJTMHbI

OcBoeHue oOy4aromuMmcsi y4yeOHOM JUCHMIUIMHBI «JKOHOMETPHKA» IIpeIoJiaraert
U3y4yeHHe MaTepHasioB TUCHMIUIMHBI Ha ayAWTOPHBIX 3aHATUSAX M B XOJ€ CaMOCTOSTEIbHOMN
paboThl. AYIOWTOpHBIE 3aHATHA TPOXOIIT B (opMe INEeKIUH W NPaKTHUYECKUX 3aHITHH.
CamocrostenbHas pa0oTa BKIIOYAeT pa3HOOOpasHBbIM KOMILIEKC BUAOB U (oOpM pabOThI
o0ydJaronuxcs.

JUisl yCHemHoro oCBOeHUsl y4eOHONW JUCHUIUIMHBL U JOCTHKEHHS TOCTABJICHHBIX Iesei
HEOoOXOJUMO BHUMATENIbHO O3HAKOMHUTBCS HacTodAlled pabodell mnporpammsl  y4eOHOM
TUCUUIUTMHBL. Ee MOkeT mpeacTaBuTh NMpernoaaBaTeslb Ha BBOJHON JEKIIMU WIIM CAMOCTOSTENIBHO
oOyyJaronuiics ucronbp3yeT nHhopmaruio Ha opunmaibHoMm MaTepHeT-caiite MHCcTHTYTA.

Crnenyer oOpaTuTh BHUMaHUE Ha CIIUCOK OCHOBHOM U JIOTIOJIHUTENBHON JIUTEpaTyphl, HA
npejyiaraeMple IMpenojiaBaTesieM pecypchl HMH(YOPMAaMOHHO-TEIEKOMMYHUKAIIMOHHOW CETH
WNutepHer. OTa nHbopManus HeoOXouMa JUIs CaMOCTOSATENIbHOM paboThl 00yyaroIerocs.

[Ipu moAroToBKE K ayAMTOPHBIM 3aHATHSAM HEOOXOJIMMO MOMHHUTH OCOOCHHOCTH KaXKIOU
(bopMBI ero mpoBeAeHUsI.

Iloo2comogka Kk y4ebHOMY 3aHAMUIO TeKYUOHHO20 MUNd 3aKI09aeTCs B CIETYIOEM.

C uenpto obecrieyeHUs] YCHEIIHOTo O0y4eHHUs OOy4aroIMMCs JOJKEH TOTOBHTHCSA K
JIEKIIMH, TIOCKOJIBKY OHa SBJISIETCS BaKHEHIIeW (opmoil opraHu3anuu y4eOHOTro TIpoliecca,
MIOCKOJIBKY:

- 3HAKOMHUT C HOBBIM Y4€OHBIM MaTepHalIOM;

- pa3bsCHsAET yuyeOHbIE 3JIEMEHTBI, TPYIHbIE ISl TOHUMaHUS;

- cUcTeMaTH3UpyeT yueOHbI MaTepHal;




— OpUEHTHUPYET B y4eOHOM IMporiecce.

C 3TOi IeNbIo:

- BHUMATEIHHO MPOYUTANTE MAaTEpUaN IPEABIAYIIECH JIEKINH;

— O3HAKOMBTECh C YU4EOHBIM MAaTEpUAIOM MO YYEOHUKY M Y4EOHBIM TOCOOHUSIM C
TEMOW NPOYUTAHHOM JIEKLUH;

- BHECHUTE JIOMOJHEHHS K MOJYyYEHHBIM paHee 3HAHUSIM MO TeME JIEKIIMUA Ha TMOJIX
JICKIIMOHHOM TEeTpajiu;

- 3aMUIINTE BO3MOXHBIE BOMPOCHI, KOTOPBIE BbI 337aUTE JIEKTOPY Ha JEKIHH T10
MaTepUally U3y4€HHOU JICKLIHH;

- nocTapaiTech ysICHUTh MECTO U3y4aeMOW TEMbI B CBOEH MOATOTOBKE;

- y3HalTe TeMy IpeaCTOosIIIeH JeKIUH (10 TEeMaTHYeCKOMY IJIaHy, 10 HHGOopMauu
JIEKTOPA) M 3aUIIMTe HH()OPMAINIO, KOTOPOH BBI BIIAJIEETE 110 JAHHOMY BOIIPOCY

1loo2omoska Kk npakmuieckomy 3aHamuro

[Ipy mnoAroToBKe K MPAKTUYECKOMY 3aHSATHIO CcleAyeT OoOpaTUTh BHHUMaHHE Ha
CIEyIOIIMEe MOMEHTBI: Ha TMpOILEeCC MPEeABAPUTENBbHON MOJITOTOBKM, Ha paboOTy BO Bpems
3aHATHA, 00pabOTKY MOJIYYEHHBIX PE3yIbTAaTOB, UCIIPABICHUE TTOTYYSCHHBIX 3aMEUYaHUN.

IIpeosapumenvras no02omosKa K NPaKmMuieckomy 3ausamuio 3aKI0YaeTcsl B U3y4YeHUU
TEOPETUYECKOI0 MaTepraa B OTBEACHHOE I CAMOCTOSATENbHONU pabOThl BpeMsi, 03HAKOMJIEHHE
C MHCTPYKTUBHBIMU MaTepUajaMH C LEIbI0 OCO3HAHUS 3aa4 IPAKTUUECKOIO 3aHATHUS.

Paboma 6o epems npoeedenusi npakmuueckoeo 3aHAMUA BKIIOYAET HECKOJIbKO
MOMEHTOB:

- KOHCYJbTUPOBAHUE CTYJIEHTOB IIPENOAABATEISIMU C LEJIbI0 MPEJOCTaBICHUS
ucuepnpiBaomeil  mHGopManuu, HEOOXOIMMOW i  CAMOCTOSITEIBHOTO  BBITOJHEHHS
IPEVIOKEHHBIX MPENoaBaTesieM 3a/ad, 03HaKOMJIEHHE C IpaBWJIaMU TEXHUKH 0€30MacHOCTH
npu paboTe B ayAUTOPHH,

- CaMOCTOSITEJIbHOE BBINOJIHEHUE 3aJaHUN COIJIaCHO O00O03HAYEHHOW Y4eOHOM
MPOrPaMMOMN TEMATHKH.

CamocrosiTesbHas padora.

g Gonee yriiyOJE€HHOTO M3y4EHMs] TE€Mbl 3aJaHMs ISl CAMOCTOSTEIbHOW paboThI
PEKOMEHYETCSl BBINOJIHATh NApajuIeIbHO C M3ydyeHUWEM JaHHOW TeMbl. IIpu BeImonHeHHH
3alaHuil 10 BO3MOXKHOCTH MHCIIOJIb3YWTE HAIVISIIHOE IMIpe/CTaBiIeHHe MaTepuana. boiee
noapoOHass mH(popMaIMsi O CaMOCTOATENbHON paboTe mpeicTaBieHa B paszzienax «YdeOHO-
METOJMYECKOe 00ecreuyeHne CaMOCTOSTENbHOM paboThl MO AUCHMIUIMHE  (MOIYIIO)»,
«MeToaruecKue yKazaHusl K CaMOCTOSITEIbHON paboTe Mo JUCHUIUIMHE (MOIYIIION).

lloocomoska k 3auemy, s5K3ameny.

K 3auvery u »5Kk3aMeHy HeOOXOAMMO TOTOBHUTCS LIEJICHANPABICHHO, PETYISPHO,
CUCTEMATUYECKH U C MEPBBIX JHEW 00ydeHUs 0 JaHHOW JUCLMILIUHE.

ITpu moaroToBKe K 3aUeTy M 9K3aMeHY 0OpaTuTe BHUMAaHUE Ha MPAKTUYECKHUE 3aJaHHs Ha
OCHOBE TEOPETHUECKOI0 MaTepuaia.

IIpyn moaroToBke K OTBETY Ha BONPOCHI 3a4€Ta M SK3aMEHa 10 TEOPETHUYECKOM 4acTh
yu4eOHOW NHCUMIUIMHBI BBIIEIUTE B BONPOCE TJIABHOE, CYIIECTBEHHOE (IOHSTHUS, NMPHU3HAKHU,
KJIaccu(UKaUKU U 1p. ), IPUBEIUTE TPUMEPHI, WILTIOCTPUPYIOLINE TEOPETUYECKHUE MOTOKEHHS.

[Tocne mpenoXeHHBIX YKa3aHUM y OOYYaIONMIUXCS TOJDKHO C(HOPMHPOBATHCS YETKOE
npezcTaBieHne 00 oObeMe U XapakTepe 3HaHUM U YMEHH, KOTOPBIMU Ha/l0 Oy/AeT OBIAIETh 10
JTUCIUIINHE.

9. IIporpamMHoe oOecniedyeHHe HHPOPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOT Uil
9.1. Ungpopmayuonnvie mexnonozuu

1. IlepcoHaslbHBIE KOMITBIOTEPHI;

2. JlocTym K UHTEpPHET



3. IIpoektop.
4. Cucrema VOTUM

9.2. Ilpozpammnoe obecneuenue
1. Windows 7

2. LibreOffice Writer,

3. LibreOffice Calc,

4. LibreOffice Impress

9.3. Hugpopmauyuonnwie cnpagounsie cucmemol
1. YuuBepcurerckas unpopmannonnas cucrema POCCUS - http://www.cir.ru/
2. Tapant

10. IlepeyeHb MaTEpPHAIBHO-TEXHUYECKOIr0 olecnevyeHUs ,HEOOXOAMMOIO ISl
peaau3anuu NPOrpaMMal 1o yueOHOH TUCHHILIMHE.

1. YueOHbie ayAuTOpUH ISl IPOBEACHUS 3aHATHH JICKIIMOHHOTO THIA, MPAKTUYECKUX
3aHATUH, JTaOOPATOPHBIX pabOT, TPYIIOBBIX U MHIUBUYaTbHBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJIA U TPOMEKYTOUHON aTTECTAIUH.

2. [omemnienus AJig CaMOCTOSITENILHON pabOThI CTYICHTOB, OCHAIIIEHHbIE KOMITBIOTEPHOM
TEXHUKOW C BOBMOXXHOCTBIO MOAKIIOUEHUs K ceTu « M HTepHeT» u obecrneueHneM 10cTyma B
3MEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO CPEy HHCTUTYTA.

3. JlabopaTopusi — CTaTUCTHKU JUIsl IPOBEACHUS 3aHSITUN JIEKIIMOHHOTO, CEMHUHAPCKOIO
Tuna (MpaKTUYECKHE 3aHATHA), JTa00paTOpHBIX paboT, TPYNMOBBIX H HHAUBHIYaTbHBIX
KOHCYJbTAallMi, TEKYIIero KOHTPOJsS MW IPOMEKYTOUYHOM arTecTalud, OCHAllleHHas
1a060paTOPHBIM 000PYIOBAaHUEM: IEPCOHATLHBIE KOMITBIOTEPHI.

11. O0pa3oBaTeibHbIC TEXHOJIOTHH

[Ipu peanuszanuu y4eOHOM NUCHUIUIMHBI «IKOHOMETPHUKA» IPUMEHSIOTCS pa3iNyHbIe
00pa3oBaTesbHbIE TEXHOIOTHH.

OcBoeHne y4eOHOM AUCHUIUIMHBI « IKOHOMETPHKA» MPEIyCMaTpPUBAET UCIIOJIb30BAHUE
B y4eOHOM Hpoliecce aKTHBHBIX M HMHTEPAKTUBHBIX (DOpPM INpOBEACHMs YYEOHBIX 3aHATUH B
dopMme aMckyccui, pa300opa KOHKPETHBIX CHUTyallMi M MpPakTHUYECKUX 3a7ad B COUETAaHUU C
BHEAyAUTOPHOW paboToil ¢ Lenbio (GOpMUPOBAHUS M Pa3BUTHS MPO(ECCHOHATBHBIX HABBIKOB
oOyyJaronuxcs.


http://www.cir.ru/
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