MMHOBPHAYKN POCCINU
SEANEPANBHOE FOCYOAPCTBEHHOE BIOIXXETHOE OBPA30BATENIbHOE YYPEXOEHUE
BbICLLErO O6PA30BAHUA

«BOPOHEXXCKWUW rOCYOAPCTBEHHbIA YHUBEPCUTET»
(®rs0Y BO BrY)

YTBEPXOAIO
3aBeayowmm kacdeapon

MHdopMaLIMOHHBIX TEXHOSTOrMI
N MatemMaTU4eCckux MeTooB B 3KOHOMUKE

7
{ N.H. Wenunna

18.05.2022r.

PABOYASA NPOrPAMMA YYEEHOWU OUCLUUMIINHBI
51.0.14 9KOHOMETPUKA

1. Koga n HammeHoBaHWe HanpaBneHMsA NoAroToBKU/cneunanbHOCTHU:
38.03.02 MeHeXmeHT

2. Mpodmnb noaroToBKM / cneymnanmsauua:

MapKeTuHr, MEHEeDKMEHT OpraHm3aLmm, ynpaBreHue 3akyrnkaMmn n LeHHbIMU
nocTaBkamu

3. KBanudumkauma BoinyckHuka: bakanasp

4. ®opma oby4eHuUA: o4Hasd

5. Kachenpa, oTBevarowas 3a peanusauuio ANCLUUNIIUHDbI:

Kacbe,qpa I/IH(bOpMaU,I/IOHHbIX TEXHOMNOIMMM N MaTeMaTUY4ECKMX METOO0B B 9KOHOMUKE

6. CoctaButenu nporpamMmmbl: MokwmnHa CeBeTnaHa MIBaHOBHa, K.9.H., AOLEHT
Kadheapbl MTHPOPMALMOHHBLIX TEXHOSOMMA N MaTeMaTUYECKMX METOAOB B 9KOHOMMUKE

7. PekomeHaoBaHa:
HMC akoHomunyeckoro ¢-ta BI'Y, npotokon Ne 4 ot 21.04.2022 .

8. YuebHbIn roa: 2023 - 2024, cemecTp: 4
9. Lllenu n 3agayun yye6HoOn AUCLUNIIUHDbI:

Llensimn ocBoeHMs1 y4ebHON ANCUMNINHBI SBNSAOTCSA:
—cbopMumpoBaHMe y oOy4aloUXcs MNPEeACTaBreHNss O TeOoPEeTUYECKUX OCHOBaX
SKOHOMETPUKKN, OCHOBHbIX IKOHOMETPUYECKUX MOoAensx W meToaax aHanusa
[OaHHbIX;
—npuobpeTeHne  obyyawLWMMUCA  NPaKTUYECKUX  YMEHUA U HaBbIKOB
KONMMYECTBEHHOIO aHanmsa B3anMOCBS3el 9KOHOMUYECKUX MPOLECCOB U SABNEHUI



N NX NpUMeHeHne Ansa o0BOCHOBaHUA MNPUMHATUSA YNpPaBfieHYECKUX PELLUEHUN B
OusHece

3agaum yyebHon gucuUmMninHbI:

—~N3y4YeHMEe OCHOB SKOHOMETPUYECKOTrO MoAeNMpoBaHUs U 6as3oBbix Mopenew
3KOHOMETPUKY;
—MCnonb3oBaHne
cneumann3MpoBaHHOro NPorpamMmmMHoro obecneyeHunst Ans NpoBeaeHUs! NepBUYHOMN

CTaTUCTUYECKOWN

COBpPEMEHHbIX

0bpaboTkn

3KOHOMETPUYECKUX MOoAENEN;
—yrnybrneHne 3HaHUM MO TEOPUM KONUYECTBEHHBLIX IKOHOMUYECKUX W3MEPEHWUIA;
M3y4yeHne MNPOCTPAHCTBEHHbIX W BPEMEHHbIX 3KOHOMETPUYECKUX MOAEenew,

onmncbiBarwLWnx nosegeHne 3KOHOMNUYECKNX areHTOoB,;

OaHHbIX n

NHJOPMaLNOHHBIX

pacyeToB C

TEXHONOrMM "

MCrnonb3oBaHNeEm

—O0CBOEHME METOAMKN MPOBEPKWN COrNacoBaHHOCTU MMNoTes3, choOpMUPOBAHHbLIX Ha
6ase TeopeTnyecknux Moaenen, ¢ pesynbTaTamm aMNMPUYECKUX CCreQoBaHUIA;

—~MPUMEHEHNE 3KOHOMETPUYECKNX METOAOB OLIEHMBaHUS Npu paboTe ¢ peanbHbIMU
CTaTUCTUYECKUMU AaHHBIMM.

10. MecTo y4ye6HOM AncuunuHbl B cTpykType OOI:

Bnok B1, oba3aTenbHas YacTtb

Tpe6OBaHI/Iﬂ K BXOOHbIM 3HAHNAM, YMEHUAM N HaBblKaM:

obyuyarowuticsi 0omkeH umems 6a3oeble 3HaHUs Mo QUCYUMNITUHaM:
- MaTemaTuka;
- 3KOHOMUYEecKasi Teopus;

obyuyarowuticsi O0ImKeH ymems:
- paboTaTb C AaHHbIMK OMLMANbHON CTAaTUCTUKM;

- NPOBOOUTb KauyeCTBEHHbIN aHann3 JaHHbIX CTaTUCTUKN,
- OCyWeCTBINATb KauyeCTBEHHbIN aHanM3 CBA3en 3KOHOMMYECKUX NoKa3aTenen

obyyarowuticsi O0IMKeH UMEMb HaBbIKU:
- paboTbl B MS Excel;
- BU3yanusaumm n cogepxatenbHON NHTeprnpeTaumm Nofy4YeHHbIX pe3ynbTaToB

3HaHus, Nony4YeHHble NPU U3YYEHUN AaHHOW AUCLMMNUHBLI, MOTYT ObiTb MCMOMNb30BaHbI
B AMCUMNIIMHAX NpodeCcCcnoHanbLHOro Lukna.

11. TMnaHupyemblie pe3ynbTaTbl 00y4YeHUs No agucumunianHe /Moaynio (3HaHus,
YMEeHUA, HaBbIKM), COOTHEeCEeHHbIe C NnaHnpyemMmbiMn pesyribtTataMmmn
OCBOEHUA obpa3oBaTenbHOM NPOrpamMmMbl (KOMNEeTeHUUAMMU) 1
MHAUKaTOoOpaMmM UX AOCTUXEHUA:

Kon HasBaHwne Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMNeTeHuUn
CnocobeH 3HaThb:
ncnonb3oBaTtb Npu -COBpeMeHHbIe meToabl
peLueHnn 9KOHOMETPUYECKOro aHanun3a;
npodeccuoHanbHbl - OCHOBHbI€ 3Tanbl NPoBeAEHNS

OnK-5 | X 3aAay OMK-5.1 9KOHOMETPUYECKOTO UCCIIEA0BaHMS.

COBpPEMEHHbIE YmeTb:

WHOPMaLIMOHHbIE WNcnonbayet - chopmynupoBaTb 3agavy
TEXHOIOTMMN ” roToBbl€ MPOEKTbI U | UCCrEefoBaHWS Ha NMpPeaMeTHO —
nporpamMmmHble nakeTbl NPUKNagHbIX | coaepXaTernbHOM YPOBHE;

cpencrTea,

nporpaMm asns

- CTPOUTb 3KOHOMETpU4eckme Mmoaenu,




BKIo4as pelueHus Nno3BorAloLLNE aleKBaTHO OTpaxaTb
yrnpasrneHue npogeccuoHarnbHbIX | pearnbHble NPoLecchl N ABMEHUS.
KPYNHbLIMU 3agad Bnapetb:
mMaccuBamu - HaBblkamu paboTbl B OCHOBHbIX
OaHHbIX U UX CTaTUCTMYECKNX MNakeTax B  Lenax
WHTENNEeKTyanbHbI NOCTPOEHMS 9KOHOMETPUYECKNX
" aHanus Moaenen;

- HaBblKamMu copepxartenbHomn
WHTepnpeTauuun pes3ynbLTaTtoB
MOAEenMpoBaHNs n BbIpaboTKM
NPaKkTU4ECKUX pekoMeHaaunm Ha
OCHOBE MOMYY€EHHbIX Pe3ynbLTaTos.
3HaThb:
- TEXHOMNOrMM MoAennpoBaHus
KOMNMMYeCTBEHHbIX B3anMOCBSA3€el B
3KOHOMMYECKUX MpoLeccax n
MpumeHsieT SABMEHUSIX;
COBpPEMEHHbIE - OCHOBHbIE NpPUHLUMNbI paboTbl C
WHpOPMaLIMOHHO- aHanUTU4ECKMMN MHAOPMALMOHHBIMYN
KOMMYHMKAUWOHHbIE | CUCTEMaMW.
TEXHOMNOormu ¢ YmeThb:
Y4€TOM OCHOBHbIX - OCYLLECTBNSATb BbIOOP
OlK-5.2 | TpeboBaHui WHCTPYMEHTarbHbIX CPeACcTB Ans
WHopMaLMOHHON 06paboTKM CTAaTUCTUYECKMX AaHHBIX B
6e3onacHocTn COOTBETCTBUM C MOCTaBIEHHOW
3agaven.
BnapeTsb:
- HaBbIKaMn NCNOSMb30BaHMSA
COBPEMEHHbIX MHPOPMALIMOHHBIX
TEXHOMOrMIM 1 cneunanm3npoBaHHbIX
MO ans pelweHns 3KOHOMETPUYECKNX
3agav;
OlK-6 | CnocobeH 3HaThb:
noHMMaTb - CYLWHOCTb U 3Ha4eHue
NpUHUMMBLI paboThl CTaTUCTMYECKOW MHOPpMaLMK B
COBpPEMEHHbIX pasBUTUN COBPEMEHHOIO
WHOPMALIMOHHbBIX MHGOPMaLIMOHHOro obLLEeCTBa;
TEXHOMOrnm n OcyuwectBnser - OCHOBHble MeToabl cbopa n
ncnonb3oBaTh MX nowmck, cbop, cucTemaTmsaumm nHdopmalmu ons
ONng peLeHnst XpaHeHue, pac4deTa coumanbHO-3KOHOMUYECKUX
3agad 0bpaboTky, nokasaTenen
npodgeccuoHarnsHo npeacraBneHne YmeTb:
N 0eaATensHoCcTU OlK-6.1 | uHdopmaumm npu -NPOBOAUTL  KAYEeCTBEHHbIN  aHanuns
pelueHuun 3agay CTaTUCTMYECKOWN MHGOPpMaLIMK;
npoeccuoHanbHon | -NPUMEHSATb npoweaypsl
OesaTenbHOCTH BOCCTaHOBIEHMUS NPOMYCKOB B AaHHbIX
Bnapetb:
-MeToauKoMn pacyeTta coumaneHo
3KOHOMUYECKUX NOoKa3saTenen;
-HaBbIKaMu NPUMeEHeHMS
KONMMYECTBEHHbIX METOOOB aHanusa
coUManbHO-3KOHOMUYECKUX SIBIIEHUIA U
npoLeccoB

MopbupaeT n 3HaThb:

ncnonb3yeT - TEXHONOIMN MOOENUPOBaHMSA BU3Hec-

WHOPMaLIMOHHbIE NpoLIeccoB;

TexHonoruu npu - OCHOBHble MpuHUMMBLI paboTbl C

pelueHuun 3agay aHanUTU4eCKMMM MNHGPOPMAaLMOHHBIMMU

Orl1K-6.2 | npodeccrmoHanbHOM | cucTtemamm

OesaTenbHOCTH YmeThb:
- OCYLLEeCTBMATb BbIOOp
WHCTPYMEHTanbHbIX  Cpeacte  Ans

06paboTKM CTAaTUCTUYECKUX OAHHbIX B
COOTBETCTBUM c NoCTaBlIEHHOM




3agadven
Bnapetb:

- HaBblkaMu
WHPOPMALIMOHHBIX

NPUMEHEHNSI
TEeXHOMNormm B

npouenypax busHec-aHanusa

12. O6bem AMcUMNNUHbI B 3a4eTHbIX eAMHULax/yacax B COOTBETCTBUM C

y4ebHbIM nnaHom - 3/108.

dopma NpomMeXyTOYHOW aTTecTauum — 3avet

13. TpyAoeMKOCTb No BMAAM y4eOGHOMN paboTbl

TpyaoemMKocTb
Buza yuebHoit paboTsl Bcero [o cemectpam
Cemectp 4
AyOUTOPHBIE 3aHATUSA 50 50
nexkumm 16 16
B TOM ymcne: npakTuyeckme
nabopaTtopHble 34 34
CamoctosaTensHasa pabota 58 58
B TOM ymcre: Kypcosas pabota (npoekT) - -
dopma NpoMEXYTOYHOM aTTecTaumm - 3a4eT
UToro: 108 108

13.1. CopepxaHue gUCUMNIINHDbI

n/n Peanusauns
pasgena
HaumeHoBaHue pasgena AVCUMNINHBI C
CogaepxaHue pasgena aMcunnimHbl
AVCUUNIUHBI NOMOLLbIO
OHMnamnH-Kypca,
QYMK™*
1. Nekuun
MoHaTve 3KOHOMETPUKU. JTanbl | JKOHOMETpHKA
11 MpeameT n 3agaum 9KOHOMETpU4eckoro uccrnepoBanus.  OCHOBHbIE | https://edu.vsu.r
SKOHOMETPUKM BUAblI SKOHOMETpuyecknx mopgenen. MamepeHusa B u/course/view.p
3KOHOMUKE. Cneumnduika OKOHOMUMECKNX | hy9jj=10332
namepeHunin. Knaccudpmkaumnsa sagad, peluaembix C
NMOMOLLbIO 9KOHOMETPUKM.
Cneundpukaumsa mogenu. JluHenHas perpeccust U | DKOHOMETPHKA
koppensuus.. MeTofpl OueHVWBaHUS napameTpoB | https://edu.vsu.r
ypaBHeHus  perpeccun. Knaccudecknin  METOA | y/course/view.p
HanmeHbwnx kBagpaTtoB (MHK). CoctoAaTenbHOCTb, hp?id=10332
1.2 HecMeLleHHOCTb N adpdekTnsHocTb MHK — oueHok.
Onpegenenne kayecTBa MOAENU  perpeccum.
MapHas perpeccus n -
OueHka 3Ha4YMMOCTM MapameTpoB nvHenHon
Koppensuus B N
perpeccun 1 Koppenauun.  ToYeyHbln  ©
3KOHOMETPUYECKNX y o
WHTEpBarnbHbI MNPOrHO3 Ha OCHOBE JMHENHOro
nuccregoBaHuUsIx o
ypaBHeHus1 perpeccun. HenuHeWHas perpeccus.
Mopnbop  nuHeapusywouwero  npeobpasoBaHus.
Koppensauwna ansa HEeIMHENHOoN perpeccum.
CopepxatenbHas uHTepnpeTaums napameTpoB
CTENeHHOW U nokasaTeribHOM POPMbl HENUHENHON
perpeccuu.
MHOKECTBEHHAas Cneundukauma mopenun. OT60p hakTopoB Ans | DKOHOMETPHKA
perpeccus u NOCTPOEHUA MHOXECTBEHHOM perpeccun. httpS//edUVSUI‘
Koppensiuus B Knaccuqeckuii MHK ana mMoaenn MHOXECTBEHHOM | y/course/view.p
1.3 perpeccun. MHoxecTBeHHas koppensaums. YactHas

OKOHOMETPUHECKNX

hp?id=10332




ncenenoBaHUAx

koppensaums.  MHOxecTBeHHas
CTaHAapTM30BaHHOM MacliTabe. OueHka
HaOeXHOCTH pe3ynbTaTtos MHOXECTBEHHOM
perpeccuun un koppenaumn: F - kputepun duiiepa; t
- Kputepun CtblogeHTa. HenuHeliHble
perpeccuoHHble mogenu. lNokasatenu koppensauum
W geTepMuHauUUKM Ons HENMHEeNHOW perpeccum.
OUKTUBHbIE MNEpPEMEHHbIE BO  MHOXECTBEHHON
perpeccuu.

perpeccust B

1.4

MHoxecTBeHHas
perpeccusi B yCrioBusix
MYNbTUKOSIITMHEAPHOCTH
dakTopoB

MpuynHbI BO3HWMKHOBEHMSI U MocneacTBus
MYNbTUKONIIMHEAPHOCTU hakTopoB. OueHka
MYNbTUKOMNIIMHEAPHOCTU  (DAKTOPOB. YCTpaHeHue
MYNbTUKOMNSIMHEAPHOCTU: UCKIIOYEHNE U3 Moaenu
0fHoro nnu HECKOIbKMX hakTopoB;
npeobpasoBaHne (pakToOpoB; METOL  [MaBHbIX
KOMMOHEHT, rpebHeBas perpeccus wmnu puax —
OLEeHMBaHNE.

DKOHOMETpPHUKA
https://edu.vsu.r
u/course/view.p
hp?id=10332
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O6006LLeHHas cxema
PErpeccrMoHHOro
aHanusa

Mpeanockinkn MeToga HaUMEHbLUMX KBaLpaToB.
f[oMO — UM reTepockedacTUYHOCTb  OCTaTKOB
perpeccmMoHHON mogenu. O6HapyxeHune
reTepockedacTMYHOCTU: TecTbl YauTa, bpeywa —
Marana, lNonbadenbga — Keanaota. O600WeHHas
cxXema MeToa HaumMmeHbLUMX KBagpaTtoB. Teopema
AlnTKeHa. B3BelleHHbI MeTod  HaMMeHbLUUX
KBagpaToB 4115 NOCTPOEHNS] PErpeccun B YCroBUsIX
reTepockefacTM4YHOCTU. ABTOKOPPENSALMS OCTaTKOB
perpeccuoHHon Mogenu. Kputepuin [LapbuHa —
YoTtcoHa. OueHka napameTpoB perpeccMoHHON
mMoaenu  AOCTYMHbIM MHK B  ycnosusax
aBTOKOPPENALUN OCTaTKOB.

OKOHOMETpHKa
https://edu.vsu.r
u/course/view.p
hp?id=10332

1.6

MogenvnpoBaHue
BPEMEHHbIX PSO0B

MoHaTune BPEMEHHOr0 psaga; OCHOBHbIE
KOMMOHEHTbI BPEMEHHOIO psga. ABTOKOppenauus
YPOBHEN BPEMEHHOrO psga W BbIABMEHME €ro
CTPYKTYpbI. MopgenvpoBaHue TeHOEeHLMM
BPEMEHHOro psga. A[eKkBaTHOCTb TPEeHOOBOWN
Moaenu: Kputepumn HapbuHa-YoTcoHa.
MopenupoBaHMe  CE30HHBIX U LIMKIUYECKMX
konebGaHui. ApOUTMBHAs M MynbTUMMMKaTMBHAS
mozenmu BPEMEHHOro psga. MpumeHeHne
(PUKTUBHBIX MNEPEMEHHbIX AN  MOOEenMpoBaHus
CE30HHbIX KonebaHu.

OKOHOMETpHKa
https://edu.vsu.r
u/course/view.p
hp?id=10332

1.7

OuHamnyeckue
3KOHOMETpUYeckme
Moaenu

O6was XapakTepucTtuka mMoaeneun c
pacnpegerneHHbIM narom n mMozenen
aBToperpeccun. W3yyeHue CTpykTypbl nara wu
BbIOOp BMAa mMogenu c pacnpefenieHHbIM farom:
narn AnmoH, metog Komnka. Mogenu aganTuBHbIX
OXMOAHUMA W HEnosHOW KOppeKkTMpoBKU. OueHka
napameTpoB Mofenen aBToperpeccum MeToaoMm
WHCTPYMEHTarbHbIX NepeMeHHbIXx. WHTepnpeTauus
napameTpoB MoAenen ¢ pacnpefeneHHbIM naroM u
Moferneun asToperpeccum

OKOHOMETpHKa
https://edu.vsu.r
u/course/view.p
hp?id=10332

2. MMpaKkTnyeckune 3aHATUA He NpeayCcMOTPEHbI

3.

JNlaGopaTopHble 3aHATUA

3.1

MpeomeT n 3agaun
3KOHOMETPUKU

C6op JaHHbIX odmumanbHom CTaTUCTUKMK;
NpoBeAeHMEe Ka4yeCTBEHHOro aHanms3a Mony4eHHOW
MHpopmauuu. OcBoeHune MeToaMnK
BOCCTAHOBJIEHUSI OAHHbBIX NMPU HanMyumn Mponyckos
B CTaTUCTUYECKOM WHopmaumn. Pacuet
onncartesibHOM CTaTUCTUKN.

OKOHOMETpHKA
https://edu.vsu.r
u/course/view.p
hp?id=10332

3.2

MapHaga perpeccus n
Koppensuus B
9KOHOMETPUYECKUX
nccneaoBaHusaxX

lMocTpoeHne mogenu nuMHenHon OAHOMAaKTOPHOM
perpeccun. OueHka napameTpoB Mmogenn MHK.
Pacuet KoadhbdmumeHTa Koppensumm,
KoadhpumumeHTa aeTepMmHauun. OueHka
3HA4YMMOCTU YpaBHEHWUs perpeccunm B LENoM C
NOMOLLIbIO F-kputepus duwepa. OueHka

OKOHOMETpHKA
https://edu.vsu.r
u/course/view.p
hp?id=10332




3HaAYMMOCTV MapameTpoB perpeccun. NocTpoeHune
TOYEYHOr0 U MHTEpBaNbHOIO MPOrHO3a Ha OCHOBE
ypaBHeHus perpeccun. [locTpoeHne pasnnyHbIX
BMOOB  HENWHEWHOW  perpeccun;  BblYUCIIEHUE
MHOEeKca KoppensiuMyM Ansd OUEeHKM TECHOTbl CBSA3U
nokasarens y n gakropa X.

3.3

MHoxecTBeHHas
perpeccusi n

lMocTpoeHne Mogenu MHOXECTBEHHOW ITMHEWHOWN
perpeccun. OueHka napamMeTpoB MogenuM C
npUMeHeHnem MaTpU4HOro MHK. OueHka
HaOeXHOCTU pe3ynbTaToB MHOXXECTBEHHOWN

OKOHOMETpHKa
https://edu.vsu.r
u/course/view.p
hp?id=10332

Koppenaums

perpeccuu.
PEerpeCccuoHHbIX
Mcnonb3oBaHune
MOAENTM MHOXXECTBEHHOW PErpeccum.

[NocTpoeHne
Moaenen
PMKTUBHBIX

HEJTMHENHbIX
pasnnyHbIX
NepeMeHHbIX B

BUIOB.

3.4

MocTtpoeHmne

MHO>XECTBEHHOMN

perpeccun B | DKOHOMETPUKA

MHoecTBEHHas
perpeccus B yCrioBusax
MYNbTUKONNIMHEAPHOCTM
dakTopos

YCNOBUSIX  MYNbTUKONNIMHEAPHOCTM  (DaKTOPOB.
BoisiBneHne adpdekta MynbTUKONMMHEAPHOCTN U
ero  ycTpaHeHuMe  pasnuyHbiMM  crnocobamu;
WCKIMOYEHNe U3 MOAEnu OOHOro WM HECKOJbKUX
dakTopoB; npeobpaszoBaHue aKToOpoB; MeToa
rMaBHbIX KOMMOHEHT, WUCNONb30BaHWe rpebHeBowm
perpeccum (npoueaypbl pyaXx — oueHnBaHus).

https://edu.vsu.r
u/course/view.p
hp?id=10332

3.5

O606LLeHHas cxema
pPEerpeccrMoHHOro
aHanusa

lMocTpoeHMe  MHOXECTBEHHOW  perpeccuM B
YCIOBUSIX reTepockefacTUHHOCTU ocTaTKoB
PErPECCMOHHON  MOAENN: MpPUMEHEHNEe TeCTOB
Yawnta, bpeywa-lMarana, lNonbadensga-KeaHata
ans NpoBEpPKM rmnoTesbl Ha
reTepockedacTUYHOCTb; ncnonb3oBaHue
B3BeweHHoro MHK pgns  oueHkn napameTpos
perpeccum B YCINOBUSIX TeTEpPOCKegaCTUYHOCTHU
ocTaTKkoB. BbisiBneHne aBTokoppensauumn B octaTkax
C  MOMOLLbIO kKputepus  [JapbuHa-YoTcoHa.
MocTpoeHne mogenu  perpeccum  OOCTYMHbIM
0606LeHHbIM MHK B ycnoBusax aBTokoppensauun B
ocTaTkax.

DKOHOMETPUKA
https://edu.vsu.r
u/course/view.p
hp?id=10332

3.6

MogenvnpoBaHue
BPEMEHHbIX PAOO0B

[MocTpoeHne  TpeHOOBbIX  MoAenen:  aHanus
abCconoTHLIX MNPUPOCTOB U UX  NPOU3BOAHbLIX
XapaKTeEPUCTUK; BbIOOP aHanNUTUYECKON YHKLMM
TpeHga; oueHka napameTpoB mogenn MHK;
npoeBepka ageksaTHOCTW TPEeHOOBOM  MOAEnw.
MogenupoBaHne  CE30HHbIX U LIMKINYECKMX
konebaHwui: nocTpoeHue aaanTUBHOM "
MYNbTUNNUKATUBHON MOJerie BPeMEHHOro psja.
MpumeHeHne  PUKTMBHBIX  MEepeMeHHbIX  Ans
MOAENMPOBaHUSA CE30HHbIX KonebaHun.

OKOHOMETpHKA
https://edu.vsu.r
u/course/view.p
hp?id=10332

3.7

OuHamnyeckue
3KOHOMETpUYeCKne
Moaenu

lMocTpoeHne perpecCcnoHHbIX Mogenen ¢ narosbiMm
nepemMeHHbIMMU. Boibop BMpga mogenu ¢
pacnpeneneHHbiM narom: naru AnNMoH, meToa
Konka. [locTtpoeHne mogenen aBTOperpeccuu.
OueHka napameTpoB MOJENEn aBToperpeccun
MEeTOLOM WHCTPYMEHTasbHbIX nepemMeHHbIX
WHTepnpeTtauus napameTpoB mMoaeneu c
pacnpefeneHHbIM narom n mogeneu
aBToperpeccum

OKOHOMETpHKa
https://edu.vsu.r
u/course/view.p
hp?id=10332

13.2. Tembl (pa3genbl) AUCUUMNNUHBI U BUAbLI 3aHATUN

HanmeHoBaHne Tembl

Buabl 3aHATUI (KONIMYECTBO YacoB)

(paspena)
ONCUMNInHBI

Jlekuun MpakTnyeckue | JlabopaTopHble

CamocTosTenbHas
paboTta

Bcero

MpegomeT n 3agaun
3KOHOMETPUKN

4

[MapHaga perpeccus n

2 4 8

14




Koppenaums B
9KOHOMETPUYECKNX
nccnegoBaHusx

MHoxecTBeHHas
3 perpeccusa n 4 6 10 20
Koppensaumsi

MHoxecTBeHHas
perpeccus B yCnoBusix
MYMbTUKONNIMHEAPHOCT

1 pakTopoB

O6obLeHHas cxema
5 perpeccuoHHOro 2 6 10 18
aHanusa

MogenunpoBaHue
BPEMEHHbIX PSOoB

OuHamunyeckune
7 3KOHOMETpUYecKme 2 6 8 16
Mogenu

3ayeT

Ntoro 16 34 58 108

14. MeToaunyeckme ykasaHus ons oby4yaroLlmxcsa No 0OCBOEHUIO AUCLUNIUHDI:

B npouecce u3yyeHnss OUCUMNIIMHBI UCMONb3YKTCA Takne BuAabl y4ebHoM
paboThbl, Kak nekuun, nabopaTopHble 3aHATUS, a TakKKe pasfiMyHble Buabl
CaMOCTOATENbHOWN paboThl.

Obyvarowmmeca pekomeHayeTcsl BECTU KOHCMEKT NeKuMuM, B KOTOPOM AOSKHbI
OblTb CCbIIKW Ha HOMEpa CrnanvgoB M OEMOHCTPAUMOHHbIE MNPUMEPLI, OCHOBHbLIE
onpegeneHnss n TMoroXeHUss HeobXOOAMMO KOHCMEKTMPOBaTb, B KOHUE Jekumm
obyvarolmecss MMeT BO3MOXHOCTb 3adaTb BOMNPOCHI NpenogaBaTento no Teme
nekunn. KoOHCNEKT OO0fMKEH MMETb MNons Ansi 3aMeTOK B XO4e CaMOCTOSITENbHOM
npopaboTku matepuana. llpes3eHTauun nekumMi U OEeMOHCTPaAUMOHHBLIN MaTepuan B
BMAe hannoB NpeaocTaBnsaTcs odyvaroLwmmcs.

[na noarotoBkn Kk nabopaTopHOMY 3aHATUIO OOy4YalolWMNCa O0SMKEH 3apaHee
O3HaKOMUTBCA C 3afJaHMEM W TEOPEeTUYECKUM MaTepuarioMm, fnocre BbINOSTHEHUS
paboTbl 0OPMUTL OTHET O NpoAenaHHon paborTe.

CamocTosTenbHas pabota oby4alrLlmxcs HanpaefeHa Ha CaMOCTOATENbHOE
n3ydeHne OTAEefbHbIX TeM W  HEeKOTOpbIX BOMPOCOB y4ebOHOW  AUCUUNIUHBI.
CamocTonaTenbHaa paboTta sBnseTca obasarenbHon Ans Kaxgoro obydatowierocs, ee
ob6bem onpegenseTcs y4eOHbIM niaHoMm. O6yuvatowmnncs pabotaeTr cC
pPEeKOMEHAOBAHHBIMW MaTepuanamm Npu MMHUManbHOM y4acTun nNpenogaBaTens.

CamoctoaTensHas pabota c ydyebHuKamu, y4yebHbIMKM MocobUAMKM, Hay4yHOW,
CrpaBOYHOM NUTepaTypon, pecypcamu ceTu Internet, cTaTUCTUYECKMMU [OAHHBLIMU
aBnsetca Haubonee 3PdPEKTUBHbIM METOAOM MOSYYEHUA 3HaAHWWA, MO3BONSET
3HauYUTENbHO aKTUBM3NPOBATb MNPOLIECC OBMageHus uHdpopmaumen, cnocobecTeyeT
Gonee rnybokoMy YCBOEHWIO M3y4aeMoro matepuana, dopmupyeT y obydaroimxcs
CBOE OTHOLLEHME K KOHKPETHOM npobneme.

Bonpocebl, koTopble BbI3bIBAOT Yy 0Oy4aloWmMXcs 3aTpygHEHUs Npu NOArOTOBKE,
AOIMKHbI ObITb 3apaHee chopMynNMPOBaHLI U 03BYYEHBI BO BPEMS 3aHATUIN B ayanUTOpUmM
AN OOMNONHUTENbHOIO pas3bsCHEHUS NpenogaBaTenem.

Buobl camocTtosiTenbHonm paboTbl: KOHCMNEKTUpPOBaHME Yy4yebHOM W Hay4yHOW
nutepatypbl; npopaboTka y4ebHOro matepmana (MO KOHCNEeKTamM Nnekuun, ydyebHom u
Hay4yHOW nuTepaTtype); paboTa B 3NEKTPOHHON OGMONMOTEYHON CUCTEME; BbIMOSIHEHNE
AOMAaLUHMX 3aaHWUi; BbINONTHEHME KOHTPOIbHbIX PaboT; MOAroToBKa K MPaKTUYECKUM
3aHATMAM; paboTa ¢ BonpocamMmu Ansi CaMONpOBEPKM.




15.MNMepevyeHb OCHOBHOM U [ONOJSIHUTENBLHON NUTEpPaTypbl, pECypcoB
MHTEepPHeT, He06XO0AMMbIX A1l OCBOEHUSA AUCLUNIMUHbI

a) OCHOBHasi nuTepaTypa:

Ne n/n

MNcToYHMK

Bype B.M. Teopus BEposATHOCTEN N MaTeMaTnyeckas ctatuctuka / B.M.
Bype, E.M. NapunuHa. - M. : NlaHb, 2013. -416 c. // N3gaTtenbcTBO «JlaHb» :
ONEeKTPOHHO-0MbnnoteyvHas cuctema. - URL : lanbook.lib.vsu.ru.

"opnau B.A. Teopusi BepoATHOCTEN U MaTeMaTnieckasi ctatuctuka /
B.A. Mopnau. - M.: JlaHb, 2013. - 320 c. // agaTtenbcTBO «J1aHby :
ONEeKTPOHHO-0MbnnoteyvHas cuctema. - URL : lanbook.lib.vsu.ru.

(OKOHOMeETpUKa: y4ebHUK Ons CTYAEeHTOB By30B, 0By4aloLmnxcsa no cneumanbHOCTH
061700 "CraTtuctuka" / .. Ennceesa [ gap.] ; noa pea. N.U. Ennceeson .— 2-e nag.,
nepepab. n gon. — M. : ®uHaHckl u ctatuctuka, 2008 .— 574, [1] c. : vn., Tabn. —
Bubnnorp.: ¢c. 556-557 .— lNpegm. ykas.: c. 571-575 .— ISBN 978-5-279-02786-6.

Kpemep H.LL.. SkoHOMeTpurKa: y4ebHMK Ans CTYAEHTOB By30B, 0Oy4aroLmxcs no
crieumanbHOCTsIM 3koHOMMKM 1 yripaernenus / H.LU. Kpemep, B.A. lNyTko ; nog pea.
H.LU. Kpemepa .— 2-e naa., ctep. — M. : OHUTWU, 2008 .— 310, [1] c. : un., Tabn. —
Bnbnuorp.: c. 289-290 .— lMpegM. ykas.: c. 299-306 .— ISBN 978-5-238-01286-5

6) nononHUTENbHasA NuTepartypa:

Ne n/n

NcTOYHMK

5

BopoekoB A. A. MatemaTtuyeckasi ctatuctuka / A.A. bopoBkoB. - M.: JlaHb,
2010. - 704 c. // 'spaTenbcTBO «JlaHby : 3NEKTPOHHO-6MBNMoTEYHasa cuctema. -
URL : lanbook.lib.vsu.ru.

MpakTrkyMm No sKoOHOMEeTpUKe : YuebHoe nocobue ansi akoHommuvecknx sysos / V..
Enuceesa, C.B. Kypbiwesa, H.M. lNopgeeHko un gp. ; MNog pen. N.WN. Ennceeson .—
M. : ®uHaHckl 1 cTaTucTuka, 2004 .— 189,[2] ¢. : vn., Tabn. — ISBN 5-279-02313-2.

HaBHnc B.B. QkoHOMETpUYecKkne MeToAbl MPOrHO3NMPoOBaHNA: y4ebHoe nocobue
Ans cnywarenen marucrepckmnx nporpamm / B.B. [laBHuc, B.U. TuHsikoBa. -
BopoHex: LUIHTW, 2009.-235 c.- ISBN 978-5-4218-0001-9

TuHsakoBa B... DkoHOMeETpUKa: 3a4a4m N KOMMNbIOTEPHbIE peLlleHns : y4ebHoe
nocobue / B./. Tunakosa ; BopoHex. roc. yH-T, Jlnck. dpun. — BopoHex : BopoHex.
roc. yH-T, 2006 .— 93 c. : vn., Tabn. — bubnuorp.: ¢c. 88 .— ISBN 5-9273-09556-9
.— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06032.pdf>.

HasHnc B.B. OCHOBbI 3KOHOMETPUYECKOIrO MOAENNPOBaHUS: YyebHoe nocobre ans
cTya., oby4varowmxcs no cneumansHoCTaMm: "®uHaHckl n kpegut", "byx. yyeT, aHanus
n aygut", "MupoBas akoHomuka" / B.B. laBHuc, B.W. TuHakoBa .— BOpoHeX :
AOHO "IMMuno®", 2003 .— 155 c. : un., Tabn. — bubnuorp.: c. 154-155.- ISBN 5-
901932-2-X

B) MH(POPMAaLMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHbIE pecypchl (ouLmnanbHble pecypcbl

NHTEpPHET):
Ne n/n Pecypc
1 3oHanbHasga Hay4Hast bubnuoteka BI'Y https://www.lib.vsu.ru/

OBC NaHb, http://e.lanbook.com/

OBC YHuepcutetckasa 6ubnunoteka online https://biblioclub.ru/

2
3
4

HaunonanbHbI undposon pecypc «PYKOHT» http://rucont.ru



http://www.lib.vsu.ru/elib/texts/method/vsu/sep06032.pdf
https://www.lib.vsu.ru/
https://biblioclub.ru/index.php?page=book_red&id=236489

5 MopTan «3nekTpoHHbIN yHUBepcuTeT BIY» — Moodle:
URL:https://edu.vsu.ru/course/view.php?id=10332

6 Poccunckasa rocygapcteeHHasa 6ubnmorteka. EQNHBIN 9NEKTPOHHBIN KaTanor
http://www.rsl.ru/ru/s97/s977242/

16. [lepeyeHb y4ebOHO-MeTOAUYECKOrO o6ecnevyeHnsa ANA CaMOCTOATENIbHOWN pa-60Thbl

Ne n/n NcToYHMK

1 MxutapsH B.C.. MNpuknagHas ctatuctnka. OCHOBbI 3KOHOMETPUKM : y4eBHUK ans
CTyQEHTOB 3KOHOMUYECKMX cneyunanbHocTen : B 2 7./ B.C. MxutapsH, C.A. AnBassaH
— 2-e n3g., ncnp. — M. : KOHUTU, 2001

17. ObpasoBaTenbHble TEXHONOrMU, UCNOMb3yeMble NMpPU peanusauun yyebHomn
OUCLUMNIUHBLI, BKNOYasa OUCTaAHLMOHHble obpasoBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cMewaHHOe OOy4YeHue):

Kaxgbin obyyatowmnca obecneveH mHAMBUAYanbHbIM HEOrPaAHUYEHHbIM [OCTYNOM K

3NEeKTPOHHO-OMBNNOTEYHBIM cUCTEMaM (3MNEKTPOHHBIM BUBNMoTeKam) N K 3r1eKTPOHHOM

NHOPMaLMNOHHO-06pa3oBaTenbHOM  cpede.  JNEKTPOHHO-6MbnmnoTedHaa cuctema

(anekTpoHHas GnbnmoTeka) n aNeKkTpoHHas MHoOpMaUNoHHO-0bpa3oBaTensHas cpena

obecneunBaloT BO3MOXHOCTb AOCTyna oby4valwerocsa u3 nobon TOYKM, B KOTOPOM

nmeeTcst AOCTYN K MHPOPMaLMOHHO-TENEKOMMYHUKALMOHHON ceTn «MHTepHeT», Kak Ha

Tepputopun ®Ire0Y BO «Bl'Y», Tak u BHe ee.

[na opraHuMsauumn 3aHaTuUN TpebyeTcs:
-NepPCOHanbHbIN KOMMNbIOTEP U BUOEONPOEKUMOHHOE 000pYyAOBaHME;
-nporpammHoe obecneyveHne obuero HazHayveHus Microsoft Office;

lMporpamma Kypca MOXeT peanu3oBbiBaTbCA C 3NEMEHTaMn  3NEKTPOHHOMO
o0y4yeHnss 1 NpUMEHEeHneM OUCTaHLMOHHbIX Obpas3oBaTenbHbIX TEXHOMOMMN 4epes

O6pasoBaTesnbHbIi nopTan «ONEKTPOHHbLIN yHUBepcuTeT BIry»

https://edu.vsu.ru/course/view.php?id=10332, rge npeacTasneHbl y4ebHble MaTepuansl,

a TaKkke npefocTaBrnsieTcs BO3MOXHOCTb B PEXUME OHMavH MPOBOAMTb 3aHATUS B

COOTBETCTBUM C pacnucaHnem.

MHdopmMaLMoHHO-CNpaBoYHbIE pecypchbl
1. http://www.ict.edu.ru - nopran "MIHpopMaLMOHHO-KOMMYHUKALMOHHbIE

TexHonorum B obpasoBaHumn"

http://www.iot.ru - noptan MHdopmaumoHHbIX 0bpasoBaTenbHbIX TEXHOOMMN.

http://biznit.ru - cant 0 NPUMEHEHNN MHPOPMALNOHHBLIX TEXHONOMMA B Pa3fIMYHbIX

obnacTtsx.

http://www.hse.ru - NMopTan Beicwen LLkonbl QkoHOMUKY;

http://ecsocman.edu.ru - ®egepanbHbii 0OpasoBaTenbHbIN NOpTan « OKOHOMMKA.

Couuonorusi. MeHegXXMeHT»;

6. http://www.aup.ru - T[lopTan N0 MeHeMKMEHTY, MapKeTUHry W pekname,
PUHAHCaM, MHBECTULMAM, YNPaBEHMIO NePCOoHanomM;

7. http://www.eu.ru - OKOHOMMKaA W ynpaBreHne Ha npeanpuaTuax. HayyHo-
obpasoBaTenbHbIn nopTan. bubnnoteka 3KOHOMWYECKOW M yNpaBriEHYECKOWN
nuteparypbl;

8. Poccuinckasa rocygapcrBeHHas bubnmorteka. EQUHbBIN 3NeKTPOHHbIV KaTanor
http:/www.rsl.ru/ru/s97/s977242/

9. Hay4Has anekTtpoHHas 6ubnuoTeka http://elibrary.ru

10. Poccuickasa HaumoHaneHas 6ubnuoteka http://www.nlr.ru

2.
3.

ok



http://www.rsl.ru/ru/s97/s977242/
http://www.ict.edu.ru/
http://www.iot.ru/
http://biznit.ru/
http://www.hse.ru/
http://ecsocman.edu.ru/
http://www.aup.ru/
http://www.eu.ru/
http://www.rsl.ru/ru/s97/s977242/
http://elibrary.ru/
http://www.nlr.ru/

18. MaTepmanbHO-TEXHUYECKOEe obecneyeHne QUCLUUNNUHbI:

Y4yebHbIn kopnyc OGuaHec-wkonbl BIYY umeer Tpebyemoe KONMUYECTBO FEKLMOHHbIX
ayauTOpui, OCHALLEHHbIX HeobxoauMbiM OBOpyLOBaHMEM, KOMMbIOTEPHbIE KMaccChl,
nmerowmne HeobxoaMMbl KOMMMEKT NIMLEH3MOHHOTO NPOrpaMmMHOro obecneveHus.
YyebHas ayguTtopus (NekumoHHas): cneumnanuavpoBaHHaa Mebenb, Hoytbyk HP
Probook 450 15.6", npoektop Acer X1240, akpaH ONa NpoeKkTopa HacTeHHbI Projecta
Compact Electrol, WHDMI-npneMHuk

YyebHaa ayautopus (ana nabopaTopHbIX3aHATURN): chneumannanpoBaHHaa Mebens,
komnbtoTepbl 3QNTP-Shell NM-10-B260GBP-525 (11 wrT.)

BubnuoteyuHbin oHa GubnMoTekn BU3HecC-LWKOnMbI, a Takke GubnuoTekn
3KOHOMMYeckoro akynbteTa BI'Y nmeeT B HanMyum goctatoyHoe KOfmyecTBO
y4yebHOn 1 y4yebHO-MeToaNYECKOM NUTepaTypbl, NEPEYNCIEHHON B HAacToALEeN paboyen
nporpamme. CTyaeHTbl UMEKT JOCTYN K y4ebHOM nutepaType, npeactasneHHon B A6C.

19. OueHo4HbIe cpeacTBa AN NPOBeAeHUA TEKYLeNn U NPOMEXYTOYHOMN
aTtrecTauum

Mopsiaok OLEeHKM 0cBOEHMS obyyatowmmmncs y4ebHoro Matepumana onpeaenseTcs
coaepXaHUeM crie4yoLnxX pa3aenos AUCUMNANHDI:

HanmeHoBaHune Ungukatop(bl)
rr:}gn pasfena ANCLMMNnHGI KO'\;;?;)GH [OCTUXKEHNS] OueHouHble cpepcTea
(mogyns) H KOMMeTeHumm
Mpeamet v 3agaun OTy4eT 0 BbINOMHEHUN
L 3KOHOMETPUKM OrK-5 Or1K-5.1 nabopaTopHoro 3agaHus
MapHas perpeccus OTyYeT 0 BbINOMHEHUN
Koppensiums B OrlK-5.1
2. SKOHOMETPHECKMX Or1K-5 OMK-5.2 na6opaT9rpHori 3agaHns
ncenegoBaHmAax ect
MHoXecTBeHHas OT4eT 0 BbINOMHEHUMN
OrlK-5.1
3 perpeccus u OrlK-5 OMK-5.2 nabopaTopHOro 3agaHus
koppensumsi ' Tect 2
MHoXecTBeHHas OT4eT 0 BbINONHEHUN
4 perpeccusa B ycnoBuax OmK-5 OrK-5.1 na60paTopHor0 3agaHus
MYNbTUKONNIMHEAPHOCTH OrliK-5.2
drakTopoB
O6obuieHHas cxema OMNK-6.1 OTu4eT 0 BbINOMHEHUN
5 PErpeccroHHOro OlK-6 OI‘IK-6.2 naGopaTopHoro 3agaHus
aHanusa :
5 MogaenuposaHue OMK-6 Ol1K-6.1 OT4eT 0 BbINOMAHEHUN
BPEMEHHbIX PSiA0B Or1K-6.2 nabopaTopHOro 3agaHus
OnHamnyeckue :
7 SKOHOMETPUIECKME OnK-6 825 g; ()6quT O BbIMNOJTHEHUU
Moaenu -6. nabopaTopHOro 3agaHus
lMpomexyToyHas aTTecTauns .
NToroBbin Tect
dopma KoHTpoONS - 3a4eT

20 TunoBble OLEHOYHbIE CpeacTBa U MeToAMYeCKne MaTepuansl, onpeagensirowme
npoueaypbl oLeHUBaHUs

20.1 TeKywWwun KOHTPOSIb yCrneBaeMocCTH



KoHTpornb ycneBaemMocTM MO AUCUMMNMHE OCYLLECTBIISIETCS C  MOMOLLbBHO
crneayLwmnx OLEeHOYHbIX CpeacTB: OTYETOB O BbIMNONHEHUM NabopaTopHbIX 3a4aHui,
TECTOB ANSA NPOBEPKN TEOPETUYECKUX 3HAHUN.

Na6GopaTopHbI NPaKTUKyM Mo Teme
«[MapHas perpeccusi n Koppenaums»

3adaHue 1. HavanbHUK oTaena MapkeTuHra kuHoteaTpa «OTpaeHue» nopyymsn CBOUM
COTpyAHMKaM NPOBECTU UccrneaoBaHue, B pesyrnbTate KOToporo Heo6xoanmo:

1) BbISIBUTb (hakTOp, B HAMBONbLUEN CTENEHN BNNAIOLWLMI Ha CpegHee YNCro 3puTenen 3a
nepBeble TpU AHS NpokaTa punbma;

2) NOCTPOUTb MPOrHO3HY MOAESb B BUAE NMMHENHOW DYHKUUN;

3)C NOMOLLBID MOCTPOEHHOW MOAEeNW MNOSYyYUTb MPOrHO3HbIE OLEHKW CpedHero 4ucra
3puTenen Ha nepeble TP OHA NpokaTa cnegyLwmx AByxX (prnsmos.

Cneumanuctbl oTgena MapKeTUHra 3KCMepTHbIM MyTemM B KadecTBe (paktopa, B
Hanbonblue CTeneHu BIMAIOWEro Ha MOCeLleHNne KMHOCEeaHCOB, YCTAHOBUM pacxodbl Ha
peknamy dunbma, (cM. Tabn.1). BbinonHute 2-e u 3-e 3agaHue HavanbHWKa oTaena
MapKeTUuHra.

Tabnuua 1
CpegHee uncno Pacxogbl CpegnHee yucrno 3putenen Pacxogpl
3puTenen 3a nepeble TpU Ha peknamy 3a nepBble TpU OHs Ha peknamy
[OHSA npokaTta punbma dunbma, pyo. npokara cpunbma dunbma, pyo.
282 2750 305 4565
263 2430 328 5987
295 3700 335 6100
276 2860 251 2375
285 3180 292 3480
342 4270 290 3295
276 2875 387 7500
328 5295 326 5430
321 5140 347 6310
326 4870 234 2100

3adaHue 2. B Tabn. 2 npeacTaBneHbl AaHHble, KOTopble ObINM cobpaHbl NpU NpoBeaeHUn
nccrnegoBaHuii No OLeHKe CTOMMOCTU HEABUKUMOCTMW.

Tabnuua 2
OueHka PbiHOYHas OueHka PbiHoYHas
Hom WHBEHTapu3aumm, CTOMMOCTb, Oom WHBEHTapusauumn, CTOMMOCTb,
ThIC. y.€. ThbIC. y.€. TbIC. V.€. TbIC. V.€.
1 68,2 87,4 16 74,0 88,4
2 74,6 88,0 17 72,8 93,6
3 64,6 87,2 18 80,4 92,8
4 80,2 94,0 19 74,2 90,6
5 76,0 94,2 20 80,0 91,6
6 78,0 93,6 21 81,6 92,8
7 76,0 88,4 22 75,6 89,0
8 77,0 92,2 23 79,4 91,8
9 75,2 90,4 24 82,2 98,4
10 72,4 90,4 25 67,0 89,8
11 80,0 93,6 26 72,0 97,2
12 76,4 91,4 27 73,6 95,2
13 70,2 89,6 28 71,4 88,8




14 75,8 91,8 29 81,0 97,4
15 79,2 94,8 30 80,6 95,4

lMocTpouTb perpeccMoHHOE ypaBHEHNE, OTpaXatoLlee 3aBUCMMOCTb PbIHOYHOW CTOMMOCTH
AoMa OT CTOMMOCTW, YKa3aHHOW B KHUre MHBEHTapu3aLumu.

[na NOCTPOEHHOro ypaBHEHWS BbIYUCTIUTD:

1) koadppuumneHT koppenaumn; 2) KoaddUuuMeHT getepMuHauun; 3) AUCNEPCUOHHOE
OoTHoweHne duwepa; 3) cTaHAapTHblE OWKNOKN KO DULMEHTOB perpeccun; 4) t-ctaTUCTUKK
CtblogeHTa; 5) poBepuTenbHble rpaHuubl kKo3adduuneHToB perpeccun; 6) ycpedHeHHoe
3Ha4vyeHne KoahunumeHTa anacTM4yHOCTH.

Paccuntaite pblIHOYHYO CTOMMOCTb AOMa, €CNN MHBEHTAPM3aLNOHHAs KOMUCCUSA OLLEHUT
ero B 90,5 ThIC. y.€.

Bce pacuyetbl nposegute B Excel ¢ wucnonb3oBaHvem ¢opMyn perpeccUoHHOro u
KOpPPEnsAUNOHHOro aHann3oB M naketa AHanu3a. PesynbrtaTbl, NOny4yeHHble No hopmynam un ¢
NOMOLLbIO NakeTa AHanu3a, cpaBHUTE Mexay cobomn.

3adaHue 3. Mo gaHHbIM Tab. 2 NOCTPONTE YpaBHEHUSI perpeccum B BUAe nokasaTeribHOM
N cTeneHHon oyHKUMK. [1ns NOCTPOEHHOrO ypaBHEHNSA BbIYUCIINTE:

1) uHaekc koppenaumu; 2) koadduumneHT getepMmmHaumm; 3) F-Kputepun.
Havite cogepxaTenbHyto MHTepnpeTaumio KoaddurumeHTa perpeccun, NoCTPOEHHbIX MoAENen.
Bce pac4yeTbl npoBeaute B Excel ¢ ncnonb3oBaHneM Bbille NPUBEAEHHbIX (hopmMyin.

JTabopaTopHbIN NPaKTUKyM No Teme
«MHOXecTBEHHasi perpeccusi U Koppenaunsa»

3adaHue 4. PykoBoactBo kpynHoum  komnaHum  3A0  «HapgexHas  cBA3b»,
npegocTaensowas ycrnyrm MoOOWUbHOW W CTauMOHapHOM TenedOoHHOM CBA3WM, a Takke
OCyLLeCTBrAIOWAs nNpodaxy TenedOHHbIX annapaToB, NfaHuMpyeT B crnegylowem KsapTtane
pacwmpuTb CBOM OM3HEeC, OCBOMB 3a CYET MPUOLINN KOMMAHMU HOBYIO PbIHOYHYIO HULIY —
npegoctaeneHne VHTepHeT-ycnyr B cOBCTBEHHOM WHTepHeT-canoHe. [lonyynte nporHosHble
OLEHKM npubbinn KOMNaHWW B CreayloweM Keaptane Ans Toro, 4YTtobbl y pyKoBOACTBaA
CNoOXunock NpeacTasrieHne 0 BO3MOXHOM pa3mepe hmHaHcoBOro obecrnedyeHms atoro 6usHec-
nnaHa. [na nocTtpoeHust MPOrHO3HOW MOAENU MHOXECTBEHHOW perpeccun BOCMONb3yMTECH
AaHHbIMM Tabn. 4. [pOorHo3Hble OUEHKM (OaKTOpPOB, BMSIOWME Ha MPUObLIbL KOMMNAHWK,
HeobXx0ANMO NOMYYMTb C NOMOLLLIO TPEHO0BLIX MOAENEN.

Tabnuua 4
Ksap- Mpubbinb O6wee uncno Bbipy4ka 3a 3aTpatbl Ha nogaepXxaHue u
Tan KOMMNaHuu, aboHeHTOB MOBUNBHbIN 0oBHOBMEHNE NporpamMmmMHoOro
TbiC. pyb. KOMMnaHum Tpaduk, Thic. pyb. obecneyeHus, pyb.
1 10500 17075 7670 3200
2 12128 18014 7993 3460
3 12160 18642 8281 3500
4 13890 19253 8746 3750
5 13445 19809 9040 4260
6 12123 20394 9310 4870
7 13675 20891 9555 4880
8 13823 21398 9800 5680
9 14464 21891 10045 5720
10 15123 22386 10290 5830
11 14780 22876 10536 5940
12 14865 23312 10781 6890
13 15092 23897 11026 7550
14 25764 34144 19263 8340
15 40623 51890 29709 10120
16 46798 59644 34270 12230
17 45846 61645 34571 12470
18 48124 63734 35278 14890




19 49383 68521 36079 16240
20 50920 69123 37542 16710
21 51220 70165 38906 17560
22 52087 71233 39244 18430

3adaHue 5. DKOHOMUCTY-aHaNMUTUKY OL4HOW KPYMHOM KOMMaHun GbINo NOpyvyeHo ykasaTb
060CHOBaHHbIN pa3mep 3apaboTHOW nnaTbl pykoBoautTensa dyayuiero dovnmana 3Ton KOMNaHuu.
Oxungaembin 06beM cpegHeMeCaYHbIX npogax dunuana coctaBut 6500 Teic. y.e. Bospact
COTpYAHMKA, KOTOPbIA, KaK NraHWpyeTcsl, AOMKEH 3aHATb NOCT pykoBoauTens, — 45 net, oH
MMeeT 3aKOHYeHHOe BbiCcllee obpasoBaHMe, a CPoK paboTbl B AOMKHOCTU AUpeKTopa ApYroro
dwunmnana komnaHum — 3 roga. [Ona pelleHus NOCTaBMEHHOM 3a4ayn SKOHOMMUCT-aHaNUTUK
CHavana m3yyun onbiT ApyrMx KoMnaHui, cobpaB cBefeHusi, npeacTaBneHHble B Tabnuue 5,

roe Y- cpeaHemecsyHas 3apaboTHas nnata pykosoauTeneil, y.e.; X;— BospacT, net; X, —
obpasosaHue (0 — HeT Bbiclero obpasoBaHue, 1 — He3aKoHYEeHHOe BbicLuee, 2 — Bbicluee); Xy

— CPOK paboTbl B AO/MKHOCTM pyKoBOAUTENS, NeT, X,— rogoBoil 06bem npodax KoMmnaHuw,
TbIC. Y.€.

Tabnuua 5

Kfl"v’l'ﬂ”a y X, | Xy | X X, n';‘il"cm y X, | Xy | Xg X,
1 453 | 43 | 0 | 26 | 872 16 | 1652 | 60 | 2 | 14 | 12949
2 1948 | 55 | 2 | 23 | 1227 | 17 | 782 | 49 | 1 9 | 5061
3 1735 | 57 | 2 | 15 | 1712 | 18 | 613 | 46 | 1 1 | 1929
4 643 | 65 | 1 | 23 | 1681 | 19 | 1488 | 58 | 2 8 | 2643
5 1461 | 63 | 2 8 | 5673 | 20 | 447 | 50 | 2 1 | 1084
6 357 | 54 | 0 1 | 1117 | 21 1752 63 | 1 | 14 | 5137

7 669 | 51 | 1 2 | 1475 | 22 | 2497 | 64 | 0 | 30 | 844
8 2094 | 63 | 2 8 |10818| 23 | 768 | 60 | 1 8 | 2097

9 507 | 57 | 0 | 23 | 2686 | 24 | 2342 | 71 | 2 | 34 | 835
10 889 | 56 | 1 5 220 25 | 3400 | 73 | 1 | 30 | 14021
11 514 | 47 | 0 3 661 26 | 2244 | 64 | 2 5 | 4451
12 466 | 48 | 1 2 | 1539 | 27 | 601 | 59 | 2 5 | 1911
13 | 2833 | 50 | 2 | 14 | 11663 | 28 | 1554 | 61 | 1 | 17 | 1435
14 427 | 54 | 1 | 15 | 2366 | 290 | 462 | 57 | 0 | 11 | 1314
15 | 1856 | 62 | 2 3 | 4864 | 30 | 587 | 55 | © 5 | 2301

MocTponte MoAenb  MHOXECTBEHHOW  perpeccun,  OTpaxarollyl  3aBUCMMOCTb
cpegHeMeca4yHoM 3apnsiaTbl OT yKasaHHbIX (DaKkTOpPOB, W OLIEHUTE ee KayecTBo. Mcnonbays
MOCTPOEHHYID MOAerb, OCYLLEeCTBUTE pacyeT 3apaboTHOM nnaTtbl pykoBoautTensa 6yayuiero
dvnuana KoMmnaHuu.

3adaHue 6. ToproBoe npeanpusatTve «AnbsHC» WMeeT CeTb, COCTOsilyt u3 12
MarasvHOB, MHOPMaLMSA O AEATENbHOCTU KOTOPbIX NpeacTaBneHa B Tabn. 6. MNMoctponTe:
1) nunHeHoe  OBYX(baKTOpPHOE  pPEerpeccUoHHOe  ypaBHEHWe,  oTpaxawulee

3aBNCMMOCTb NepeMeHHON Y OT COOTBETCTBYHOLLNX hakTOpoB X U X ;
2) HenuHeWHble MoAernu, oTpaxalwlmne nokasaTenbHyl0 U CTENEHHY 3aBUCUMOCTH
nepemMeHHoON Y OT COOTBETCTBYHOLMNX hakTopoB X; U X .

OueHnute KayecTBO MNOCTPOEHHbLIX MOAenen W BbibepuTe nyywy U3 HUX Mo
KoadhhuumeHTy cpegHen abContoTHON OWNBKM annpokcMMaumnm

Tabnuua 6
. H Yy
Ne mara- "opoBor ToBapoobopoT, Toprosas nnowags, Cpen %e cro
nocetuteneun B AeHb, TbIC.
3MHa MITH. pyO. Tbic. 13B.Mm.

yers.




1 19,76 0,24 8,25
2 38,09 0,31 10,24
3 40,95 0,55 9,31
4 41,08 0,48 11,01
5 56,29 0,78 8,54
6 68,51 0,98 7,51
7 75,01 0,94 12,36
8 89,05 121 10,81
9 91,13 1,29 9,89
10 91,26 1,12 13,72
11 99,84 1,29 12,27
12 108,55 1,49 13,92

JTabopaTopHbIN NPaKTUKyM No Teme
«MHOXecTBeHHas perpeccus B yCrnoBusx
MYbTUKOSNIMHEAPHOCTM DaKTOPOB»

3adaHue 7. Bnapgenbubl WHTEpPHET-aykuMoHa «3-Cnaea» cocTaBnsloT OM3Hec-nnaH
CBOEN [esITeNbHOCTM Ha crepdywlMe ABa Mecsua. VX npexae BCEro MHTepecyeT BOMpoc,
KakuM 00OpasomM MOXHO YyBenuuuTb 06beM peanus3auum B HaTypanbHOM BbipaeHun. B xope
nccnegoBaHna ObINO BbIABMEHO, YTO Ha KOMWYECTBO COBEpLUAeMbIX B CpPedHeM 3a Mecsl

nokynok (Y) BnuAloT Takme hakTopbl, Kak 3aTpaTbl Ha BaHHepHyto peknamy (Tbic. py6., X;),
pacxofobl Ha MeponpusiTUsi, OCYLLECTBMSIEMble C LEeNbilo  MNPUBMIEYEHNUS  UHTEPHET-
nonb3oBateneil Ha canT aykumoHa (Tbic. py6., X,), M YNCNO 3aperncTpUMpoBaHHbIX

nonb3osatenei canta (X;). MNMoatomy 6bino peweHo MOCTPOUTL MOAESb MHOXECTBEHHOM

perpeccun, oTpaXkalLlyld 3aBMCMMOCTb KONMYECTBA MOKYMOK OT YKa3aHHbIX (hakTopoB, HO
npeaBapuUTENbHO HYXXHO MccnenoBatb (hakTopbl Ha MyIbTUKOMNMHEAPHOCTb W B Criyyae
HanNMuMsa MynbTUKONNMHEAPHOCTN (DAKTOPOB MOCTPOUTbL rPeBHEBYHD perpeccuto Ans OLEHKK
napameTpoB mogenu. [JaHHble 06 3TUX NokasaTtensx 3a nocrneaHve 20 mecsueB NpeacTaBeHbl
B Tabn. 7.

Tabnuua 7
t y X X, X3 t y X, X, X3
1 535 8,39 30,31 985 11 561 6,58 23,78 772
2 | 515 | 683 | 2468 | 802 | 12 | 388 | 448 | 1617 | 525
3 382 5,54 20,00 650 13 630 7,41 26,76 869
4 721 8,47 30,59 994 14 769 8,55 30,88 1003
5 276 6,13 22,13 719 15 470 5,52 19,95 648
6 513 5,77 20,85 677 16 511 6,01 21,7 705
7 664 7,80 28,18 915 17 549 6,19 22,36 726
8 409 4,80 17,35 563 18 531 8,85 31,96 1038
O | 537 | 542 | 1957 | 636 | 19 | 499 | 7,21 | 26,05 | 846
10 | 794 | 931 [ 3362 | 1092 | 20 | 503 | 599 | 2165 | 703

3adaHue 8. VI3BeCTHO, 4YTO CTOMMOCTb BbINycka raseTbl B 3HAYUTENbHOW CTEMNEHU
onpegendeTca BenuuMHOM Tunorpadpcknx pacxogoB. [And Toro 4tobbl MMETb BO3MOXHOCTb
BO34eNCcTBOBaTb Ha 3Ty CTOMMOCTb, usgaTtenu Hambonee nonynsapHbIX raset pewnnn n3yunTb
hakTopbl, onpegensawme CymMMy rogoBblX 3aTpaT Ha nedaTtb raseT, U OUEHUTb CTeneHb uX
BnNuaHud. C aton uenbto ana 20 ropogos Poccum 6binmn cobpaHbl aHHbIe O FOA0BbIX pacxogax
Ha neyatb (Y, mMnH. py6.), obbemax pPO3HMYHOW Npofaxu raset B ropoge (MnH. pyb.) u

Konuyectea cemen B ropoge (B Tbica4vax). 3ameTvm, 4TO ANA akTopoB ObINM B3ATbl WX
norapudmsl (X; n X,, COOTBETCTBEHHO) C LENbl YMeHblleHUs pasbpoca AdaHHbIX, a



cnepoBaTenbHO, U ynpoleHna mnx obpaboTkn. Bce aTv gaHHble npencTaeneHbl B Tabn. 8.
MocTponTe Moaenb MHOXECTBEHHOW perpeccuu, oTpaalollyo 3aBUCUMOCTb CpedHerofoBbIX
pacxogoB Ha u3faHue rasetbl OT COOTBETCTBYHOLUMX (PAKTOPOB, NpeABapuUTenbHO NMpPoBEpUB
bakTopbl HA MyNbTUKOMNIMHEAPHOCTb. ECcnn apdekT MynbTUKONSIMHEAPHOCTN BbIABUTCS, TO
npyM MNOCTPOEHWMM perpeccum HeobxoaMmMO WCMONb30oBaTb Mpoueaypy pPUAXK-OLeHUBaHUA
napameTpoB perpeccun.

Tabmuma 8
Ne .. y X1 X2 Ne .. y X1 X2
1. 2,8 44 3,00 11. 2,7 4,24 2,89
2. 2,3 3,68 2,51 12. 2,9 472 3,22
3. 2,5 3,92 2,67 13. 3,3 5,28 3,6
4. 2,7 4,32 2,94 14. 2,7 4,24 2,89
5. 2,6 4,24 2,89 15. 1,8 3,04 2,07
6. 2,4 3,76 2,56 16. 1,9 3,12 2,13
7. 3,5 5,52 3,76 17. 2,2 3,6 2,46
8. 2,1 3,36 2,29 18. 2,3 3,68 2,51
Q. 19 3,04 2,07 19. 3,6 5,76 3,92
10. 3,8 5,92 4,03 20. 2,2 3,6 2,45

JTabopaTopHbIN NPaKTUKyM No TeMme
«Ob6o0LLEHHas cxemMa perpeccMoHHOro aHanmsay

3adaHue 9. B T1abn. 9 npuBeaeHbl YMCMOBbIE AaHHbIE O rOCYAApCTBEHHbIX pacxodax Ha
obpasoBaHue (y, MApA. y.e.) 1 BaroBOM BHYTPEHHEM NpoaykTe (X, MrpAa. y.e.) ans 34 cTpaH.
[MpoBepbTe 3TU [aHHble Ha HanuMune reTepocKedacTUYHOCTU, WCMNOMb3ys  KpuTepuin
lNnodenega — KeaHgta. B cnyyae noatBepkaeHua  rmMnotesbsl O NPUCYTCTBUM
retepockefacTUYHOCTU MNPUMEHUTE AONA MOCTPOEHUs MOAEnu, oTpaxarowen 3aBUCMMOCTb
pacxogoB Ha obpasoBaHue oT BBI1, B3BelLEeHHbI METOO HAUMEHbLLUNX KBaapaToB.

Tabnuua 9
Ne y X Ne y X
1. 0,34 5,67 18. 531 101,65
2. 0,22 10,13 19. 6,40 115,97
3. 0,32 11,34 20. 7,15 119,49
4. 1,23 18,88 21. 11,22 124,15
5. 1,81 20,94 22. 8,66 140,98
6. 1,02 22,16 23. 5,56 153,85
7. 1,27 23,83 24, 13,41 169,38
8. 1,07 24,67 25. 5,46 186,33
9. 0,67 27,56 26. 4,79 211,78
10. 1,25 27,57 27. 8,92 249,72
11. 0,75 40,15 28. 18,90 261,41
12. 2,80 51,62 29. 15,95 395,52
13. 4,90 57,71 30. 29,90 534,97
14. 3,50 63,03 31. 33,59 655,29
15. 4,45 66,32 32. 38,62 815,00
16. 1,60 66,97 33. 61,61 1040,45
17. 4,26 76,88 34. 181,30 2586,40

3adaHue 10. [poBepbTe [aHHble, MpeacTaBneHHble B T1abn. 10, Ha Hanuune
reTrepockegacTMYHOCTU, ucnonb3ysa Tect: 1) Yanta; 2) bpeywa — MNarana.



Tab6mauma 10

Ne . X y No .. X y
1. 10,00 110,00 11. 15,00 111,64
2. 10,50 110,66 12. 15,50 119,65
3. 11,00 110,06 13. 16,00 126,36
4, 11,50 112,83 14, 16,50 125,12
5. 12,00 112,92 15. 17,00 121,76
6. 12,50 113,17 16. 17,50 125,98
7. 13,00 108,35 17. 18,00 122,87
8. 13,50 120,18 18. 18,50 117,34
9. 14,00 115,07 19. 19,00 109,94
10. 14,50 117,08 20. 19,50 120,50

3adaHue 11. B tabn. 11 npuBefeHbl 4aHHblE O rocyAapCTBEHHbIX pacxogax (G, mnpa.
aonn.), nueectmumsax (I, mnpg. 4ons.), BanoBom BHYTpeHHeM npoaykte (Y, MnpA. gonn.) ans
30 «cTpaH. WccnepoBatenb wu3yyaeT, MpPOMCXOOUT M «BbITECHEHME» WHBECTULUN
rocyfapctBeHHbIMM pacxogamu. C aTon uLenbio emy Heob6xoauMo MOCTPOUTb PEerpecCUOoHHOE
ypaBHEHME, OTpaXkatoLLlee 3aBUCUMOCTb BEMNYMHBbI UHBECTULMIA OT FOCYAAPCTBEHHbIX PACX0O40B
n BBIl. BbinonHuTe 3agadvy, nNOCTaBMEHHYW neped uccnegosatenem. [lpoeegute
TecTMpoBaHve OWWNOOK YpaBHEHWSI MHOXECTBEHHOW perpeccum Ha retepockeaacTUYHOCTb.
YkaszaHue: ncnonb3ymnte Tect Fongdenbga — KBaHaTa, ynopsaoymB gaHHbIE MO BO3pacTaHUIo
Y. B cnyyae o6GHapyxeHusi retepockedacTUYHOCTM MOCTPOMTE PErpeccMOHHOE YpaBHEHME,
npumeHuB B3seLleHHbIn MHK.

Tabnuua 11
CrtpaHa I G Y CrtpaHa I G Y
ABcTpanus 94,5 75,5 407,9 | HugepnaHgbl 73,0 49,9 360,5
ABcTpusi 46,0 39,2 206,0 | HoBas 3enangus 12,9 9,9 65,1
KaHapa 119,3 | 125,1 631,2 | Hopserus 35,3 30,9 153,4
Yexus 16,0 10,5 52,0 | dununnuHbl 20,1 10,7 82,2
DaHuna 34,2 42,9 169,3 | MNMonbwa 28,7 23,4 135,6
OuHNAHMA 20,2 25,0 121,5 | Noptyranus 25,6 19,9 102,1
dpaHums 255,9 | 347,2 | 1409,2 | Poccus 84,7 94,0 436,0
lepmaHus 4225 | 406,7 | 2102,7 | CuHranyp 35,6 9,0 95,9
peums 24,0 17,7 119,9 | Ucnanusa 109,5 86,0 532,0
Mcnangns 1,4 1,5 7,5 | Weeuuns 31,2 58,8 227,8
Wpnangus 14,3 10,1 73,2 | Weenyapus 50,2 38,7 256,0
WNtanusa 190,8 | 189,7 | 1145,4 | TaunaHg 48,1 15,0 153,9
AnoHunsa 1105,9 | 376,3 | 3901,3 | Typuus 50,2 23,3 189,1
KOxxHasa Kopes 154,9 49,3 442 5 | BenukobputaHus 210,1 230,7 | 1256,0
Manansus 41,6 10,8 97,3 | CWLIA 1517,7 | 1244,1 | 8110,9

3adaHue 12. locnoxa ApelwHunkoBa B.B., npeangeHT komnaHum «lMpecnaeay, cobpana
AaHHble O MecsiYHbIX 0B6bemax npofdax cBoei kKomnaHum (Y, , TbiC. pyb.) BMECTE C HECKOMbKUMM
APYrMMKU MoKasaTenaMu, Kak OHa nonarana, CrnocobHbIMM OKa3blBaTb BNUSHUME Ha Ob6bem
npopax. B kavecTBe aTvx nokasaTenen et Obln BbiOpaHbl pacxoabl Ha peknamy (X, ThiC.

py6.) U uHAEKC NOTPeBUTENBbCKMX PacXofoB ( X, , %). CobpaHHbie rocrnoxomn ApeLlHukosoii B.B.

AaHHble npeacTaBneHbl B Tabn. 12. TpebyeTca OUueHUTb CTeneHb B3auMOCBA3N MeXay 3TUMU
nokasatensmu, MOCTPOMB COOTBETCTBYHOLLEE fMHEeNHoe YypaBHeHue perpeccun. [ns
MOCTPOEHHOrO YypaBHEHWSA criegyeT MpOBEPUTb TMNOTE3Yy O HanuMyuum aBToKOppensuun B
octaTkax. B cnyyae noarteBepxgeHus 3TOM rvnoTesbl HeobBXoOUMMO OUEeHUTb napameTpbl
perpeccun 0606wweHHbIM MHK 1 nonyy4nTe NPOrHo3Hyo oueHKy obbema npogax Ha criegyowni
MecsL, Mpu YCroBMM TOro, YTO pacxodbl Ha peknamy coctaear 7,9 Teic. pyb., a WHAOEKC
notpebutenbckmx pacxonos Bo3pacTteT 4o 114,9 %.

Tabnuua 12



t Yi Xy Xot t Yi Xy Xot
1 252 4,0 97.9 10 734 14.6 | 1092
2 274 5,8 98,4 11 642 102 | 1101
3 296 46| 1012 12 614 85| 110,7
4 382 6,7 103,5 13 662 6,2 110,3
5 548 87| 1041 14 690 84| 1118
6 740 8,2 107 15 728 81| 1123
7 764 97| 107,4 16 768 6,9 | 112,9
8 790 12,7 | 1085 17 791 75| 1131
9 734 13,5 108,3 18 832 7,7 113,4

3adaHue 13. AHanuTuky BopoHexckoro dwunuana 3sHepreTU4yeckon KomnaHuu Obino
nopyyYyeHo paspaboTaTb HOBble Tapudbl Ha ANEKTPOIHEPrUI, ANs Yero emy notpeboBanochb
COCTaBWUTb NPOrHO3 PacxXo40B HaceneHnsa Ha ANeKTPO3Heprno Ha cnegyowmin nepuog. C aton
LUenblo OH peluun uccrnegoBaTb [Be MNOTEHUMarbHO He3aBUCUMMble MEepeMeHHble: LeHa Ha

ONEeKTPOSHeprnio Ana UanMyecknx nui (kon. 3a KBT/4, X;) 1 noTpebrneHue anekTpoaHeprum

HaceneHvem (kBT/4, X,). EMy ypanocb cobpaTb AaHHble mo 3Tum nokasatensm 3a 20
nepvogos (cm. Tabn. 13).

Tabnuua 13

t y Xl X2 t y Xl X2

1 28,95 1,33 7803 11 113,60 2,74 10863
2 41,70 1,58 8109 12 127,80 2,65 11679
3 51,30 1,92 8874 13 136,95 3,15 11679
4 70,05 1,96 9333 14 142,20 3,25 12087
5 66,75 1,98 9139 15 152,25 3,25 12648
6 81,45 2,05 10047 16 154,05 3,85 13005
7 77,40 2,16 9730 17 153,23 3,97 13056
8 97,80 2,34 10302 18 181,60 3,97 14433
9 107,70 2,56 10557 19 186,30 4,13 14535
10 111,90 2,62 10812 20 195,40 4,35 14851

Korga aHanuTuk genan goknag Ha kommccum no Tapudam, emy 6bin 3agaH Bonpoc: «Tak
KaKk OaHHble npeacTtaBnsioT BPEeMEHHOW psag, To He 6yayT nv Bawu pacyeTbl UCKaXKEeHbI
aBToKoppensiunen B octatkax?» OTBETbTE HA 3TOT BOMPOC U paccynTanTe NPOrHO3HYK OLEHKY
pacxoOoB HAaCENEeHUs Ha ANEKTPOIHEPTUI0 Ha CrieayoLWwmMin Nepmoa nNpy yCrioBUnM TOro, YTo LeHa
Ha 3aNeKTPo3Heprmo coctasuT 4,34 kon. 3a KBT/4, a NoTpebneHne anekTpoaHeprum — 14905 KeT.

NaGopaTopHbI NPaKTUKyM Mo Teme
«MopenvpoBaHue BpeMEHHbIX PSA0B»

3adaya 14. ExemecayHo cdvpma «KaHuensipckas Huwa» Ha OocHoBe WHdopmaumm 06
obbemax npodax COCTaBNAET MMaHbl 3aKynoK OTAENbHbIX [Pynn TOBApOB [Af1S CBOUX
mMarasuHoB. B Tekylliem mecsiLe Ha ee cknaje 3akaH4MBaltTCH LBETHblE KapaHaalln, B CBA3N C
9TMM, OoTAeny 3akyrnok upMbl GbINO NOPYyYEHO ONpeaenuTb KONMMYECTBO YMakoBOK, KOTOpOE
Heobxoanmo 3akasaTb Ha onToBon 6ase kaHuToBapoB. CneunanucTbl oTaena 3akyrnok 06bl4HO
NPVHMMALOT peLLeHne Ha OCHOBE NPeaOoCTaBASEMON aHaNUTUYECKUM OTAENOM MHGOPMaUUn O
MPOrHO3HbIX OLEeHKax OOBLEMOB MpodaX Ha nocregywowme Tpu mecsaua.  AHanUTUYeckomy
oTaeny omMpMbl NPEACTOUT pPeLnTb TPU 3agauu:

1) nopobpaTtb KpuBylO pocTa (TPeHOOBYD MoOAeNb) K BpeMeHHOMy psagy Tabn.14,
oTpaxarwemy gMHaMmnky obbema npogax LUBETHbIX Kapangawen cdupmon 3a nocnegHue 15
MecsLeB;

2) ¢ nomowpto kputepusa dapbuHa — YOTCOHa NpoBEpUTbL aAeKBaTHOCTb BbIOpaHHOM AN
Lenen NporHo3npoBaHnsa Moaenu;



3) monyuYnTb TOYEYHble M WHTepBasibHble MPOrHOo3bl obbema npogax Ha 3 Mecsaua.
TpebyeTca pewnTb NOCTaBMNEHHbIE Nepes aHaNUTUYECKMM OTAENOM (hMpMbl 3agaqun.

Tabnuua 14
IOunHamumka o6bema npoaax pupmbl «KaHuensipckas Huwa»
Mecsy Anbbowmsbl, LWT. KapaHgalum, ynakoBok Mapkepsbl, WT.
1 1268 801 1565
2 1316 859 1681
3 1355 938 1819
4 1370 1015 1964
5 1385 1106 2119
6 1396 1211 2243
7 1402 1326 2352
8 1406 1445 2419
9 1408 1582 2441
10 1411 1722 2413
11 1412 1880 2309
12 1416 2045 2115
13 1417 2219 1842
14 1418 2404 1460
15 1421 2589 970

3adaya 15. o paHHbIM Tabn. 14 Ansa kKaXgoro ToBapa, KPOMe LBETHbIX KapaHaallewn,
onpegenuTb TUM PoCTa BPEMEHHOrO psaa, OTpaxarowero AWHaMUKy COOTBETCTBYHOLLErO
obbema npogax. NpumeHsaa cpegHekBagpaTUHECKUI KPpUTEPUI, onpeaennTb cpean yHKUUN,
ncnonb3yemblX AN MOAENVMPOBaHWUS [OaHHOro Tuna pocTta, Havbonee noaxogswyt Ans
NPOrHo3Hbix pacyetoB. C nomowbto kputepust JapbuHa — YoTCoHa nNpoBepuTb aaekBaTHOCTb
NPOrHO3HOM MoAEenNn N NONYyYNTb TOYEYHbIE U MHTepPBasbHbIE MPOrHO3bl Ha YeThIpe nepuoaa.

3adaua 16. B gaHHbIX Tabn. 15, oTpaxatoLlwmx AMHaMmnky ob6bema npogax cemsiH MpMon
«JIloBuMUBbI rpevecknx Boroe», SBHO NPOCMATPUBAETCHA CE30HHOCTb. [loCTporTEe MPOrHO3HYHO
MOAEeNb C aaANTUBHOW CE30HHON KOMMOHEHTON U NOMyYMTE C €€ NOMOLLLIO NPOrHO3HbIE OLEHKN
obbema npogax Ha 2022 r. B npouecce MoOenvpoBaHUS MOCTPOWTE rpadmk TpaekTopun
TpeHaa, UCXOAHOro BPEMEHHOIO psiia U CE30HHOW MOoAenNw.

Tabnuua 15
[op Ce3oH O6bem npogax, log CesoH O6bem npogax,
ThiC. py®. ThiC. pyb.

3uMa 200 3uMa 450
2018 BECHA 600 2020 BECHA 1340

JIETO 140 JIETO 330

OCEHb 30 OCEHb 120

3uMa 310 3uMa 620
2019 BECHA 940 2021 BECHA 1890

JIETO 230 JIETO 470

OCEHb 70 OCEHb 140

3adaya 17. dupma «Tennbin KPOB», 3aHNMAIOLLAACA OCTEKIEHMEM NOKUIA 1 GankoHOB,
oKkasblBaeT ycnyrm HaceneHuio r. BopoHexa B obbemax, ykasaHHbix B Tabn. 16. [Ons
COCTaBIieHUs cTpaTernyeckm BepHoro 6usHec-nnaHa Ha 2022 r. dupme Heobxoommo
paccunTatb MNPOrHO3HYK OueHKy obbema ycnyr Ha aT1oT rog. [lonyuuTe rpadudeckoe
npeacTaBneHne akTyeckMx [AaHHbIX C Uenbilo  Bblbopa Tuna nPOrHO3HOM Moaenu
(aponTMBHOM UNU MyNbTUNNUKATMBHOWM). ocTponTe Moaenb Ce30HHbIX KonebaHun n c ee
MOMOLLIbIO paccyMTanTe NPOrHo3Hble OLEHKM Ha ykasdaHHbIM nepuof. PacyeTbl npeactaebTe B
Buage Tabnuu. [locTponTe COBMELLEHHbIN rpaduk Ans TpaekTopun dakTuyeckoro psiga
AVNHaMVKK, TpeHaa U MOAENMW.

Tabnuua 16
Mepuoa Ob6bem ycnyr, Mepuopn O6wem ycnyr,
Fon TbiC. pyb. Fon TbiC. pyb.




1 5910 1 10650
2016 2 3260 2019 2 5210
1 6360 1 10960
2017 2 4300 2020 2 6470
1 8380 1 12710
2018 2 2910 2021 2 7870

JTabopaTopHbIN NPaKTUKyM MO TEME
«[duHamunyeckmne aKkoHOMeTpUYECKNE MOAENN»

3adaya 18. KomnaHusi «ABTOMaTuKa», kak W niobas agpyras KOMnaHus, Xxenawouwas
AobuTbCca ycnexa B MUpE COBPEMEHHOrO OM3Heca, C Uenblo YBENMYEHMS CBOEW NPUOLINK
nepuvoanyeckn NpoBOAUT MapPKETUHrOBblE UCCNEAOBaHUS, OPUEHTMPOBAHHbLIE HA BbISBIEHUE
M3MEHEHM B MNPEAnovTEeHUAX noTpebuTenen, a Takke aHanuid AUHAMWUKM  PbIHOYHOW
KOHBIOHKTYpbl. [laHHble, OTpaxawline 3aBUCMMOCTb MNpUOLINM KOMMAHUM OT PacxXodoB Ha
MapKETUMHIOBbIE WCCNeaoBaHWsi, NpeacTtaBneHbl B Tabn.1. PykoBOACTBO 3TOW KOMMaHWM
3aMHTEPECOBaHO B MOJSlyYEHUM OTBETa Ha BOMPOC: Kakon 3pdeKT OaeT AOMoSHMTENbHOEe
BMNOXEHNE B MapKeTUHroBble WCCNEeaOBaHWs OOHOM ThicAYM pybnen m KakoB CpedHuin nar,
CYLLECTBYIOLLUA MEXAY BNOXEHNEM CPEACTB B MapKETUHrOBbIE UCCNELOBaHUSA U NMOJTyYEHUEM
NPMOLINKM OT 3TUX BNOXEHWN.

Tabnuua 17
MpBbins Pacxogpbl Ha MpMBirb Pacxogpbl Ha
Nepuon KOMMaHM, MapKeTUHIoBble Mepvon KOMMaHI, MapKeTUHIoBble
ThiC. PYB. nccnenoBaHus, THIC. PYB. nccnenoBaHus,
ThiC. pyO. ThiC. pyo.
1 1088 80 11 1381 98
2 1135 86 12 1353 87
3 1189 93 13 1402 94
4 1182 87 14 1482 114
5 1173 74 15 1526 103
6 1226 85 16 1568 101
7 1277 95 17 1613 103
8 1334 103 18 1693 106
9 1365 103 19 1712 108
10 1358 94 20 1728 103

3adavya 19. CoBeT AOWPEKTOPOB KPYMHOWM KOMMAHUM  «OKCKMO3UB», MMEOLEN
BO3MOXXHOCTU A5 YBENMYEHUS CTENEHN KOMMbIOTEPM3ALUN yNpaBrieHns NpoM3BoACTBOM, AN
peanusauuMm CBOMX CTpaTErnyeckuMx MnaHoB »enan Obl MMeTb MNpeacTaBfieHMe O TOM, Ha
CKONMbKO W KOrda MOryT CHU3UTbCA MPOM3BOACTBEHHLIE 3aTpaTbl MPU POCTE CTEMNEHU
koMnbtoTepmsaummn Ha 1% B Tekywem nepuoge. O4yeBMAHO, YTO OIS OTBETA Ha 3TOT BOMPOC
uenecoobpa3Ho BOCMOMbL30BATbCA PErPECCUOHHON MOAENbI C pacnpegeneHHbIMU fiaramu.
lMocTponTe Takoro poga MoAerb C 1aroM, paBHbIM YETbIPEM, B NPEAnooXeHUN, YTO CTPYKTypa
nara onucbiBaeTca MONMMHOMOM TpeTbel cTeneHn. [aHHble AnsS MNOCTPOEHUS MoAenu
npegcraeneHbl B Tabn.2.

Tabnuua 18
lNog | Npon3BoacTBEHHBbIE CrteneHb lNog | NpounsBoacTBEHHbLIE CrteneHb
3aTparthbl, TbiC. py0. KOMMbOTEPU3aLnn 3aTparthl, TbiC. pyb. | KOMMbIOTEpPU3aLUn
yrnpaeneHus yrnpaBneHus
npon3BoaCTBOM, Y% NpPOn3BOACTBOM,
%
1 1042 54,5 11 919 71,1
2 1037 60,1 12 921 61,0
3 1031 66,7 13 911 67,6
4 1004 61,3 14 892 85,2
5 989 49,6 15 875 83,8
6 975 58,8 16 857 82,7
7 960 67,7 17 860 84,2
8 934 74,8 18 863 86,9
9 917 75,4 19 845 87,7




| 10 | 927 67,0 | 20 | 829 83,7

3adaya 20. [laHHble 0 AnHaMuke ob6opoTa PO3HUYHONM TOProBNN M NOTPEOUTENBLCKUX LiEH
pernoHa npveeneHbl B Tabn. 3.
BbinonHuTe cnepyowme 3agaHms:

1) nocTponTe aBTOKOPPENSILMOHHYI  (DYHKUMIO  KaXOOro BPEMEHHOro psga  w
oXapaKkTepusynte CTPyKTypy psaos;

2) ncnonb3yst Mmetog ANMOH, OLEHWUTE MapaMeTpbl MOAENN C pacnpedeneHHbIM narom.
AnvHy nara BblOepute He Gonee 4, cTeneHb annPOKCMMMPYIOLLEro MOfMHOMA - He
6onee 3. OueHnTe Ka4ecTBO NOCTPOEHHOWN MOLENMW;

3) ucnonb3yss metoa Konka, oueHuTe napameTpbl MOAENN C pacnpenenieHHbIM Jarom.
OnuHy nara Bbibepute He Gonee 4;

4) cpaBHUTE pe3ynbTaTtbl, NOMyYEHHbIE B 2) 1 3).

Tabnuua 19
O6opoT pos- ﬂgfgf O6opoT po3- | MHaekc noTpe-
o HWYHOW TOp- Gutenbckmx | o HWYHOM TOp- BUTENbCKNX
) Mecsuy, roenu, % Kk LeH, % K ) Mecsy, roenu, % Kk LeH, % k
R | npesiie Tesle: | o
My rogy
AHBapb 70,8 101,7 AHBapb 74,3 110,0
deBpan 98,7 101,1 deBpanb 92,9 106,4
b
MapTt 97,9 100,4 MapTt 106,0 103,2
Anpenb 99,6 100,1 Anpenb 99,8 103,2
Man 96,1 100,0 Man 105,2 102,9
% | MioHb 103,4 100,1 9 | UoHb 99,7 100,8
Q | Wonb 95,5 100,0 Q [ Wonb 99,7 101,6
ABrycr 102,9 105,8 ABrycr 107,9 101,5
CeHT06 77,6 145,0 CeHTa6pb 98,8 101,4
pb
OkTa6pb 102,3 99,8 OkTa6pb 104,6 101,7
Hos6pb 102,9 102,7 Hosbpb 106,4 101,7
Hekabpb 123,1 109,4 Hekabpb 122,7 101,2

OnuncaHune TexHonormm npoeegeHuns

Ob6yvatowmeca BbINONHAT flabopaTopHble 3ajaHnd C  UCMNONb30BaHUEM
TabnuyHoro npoueccopa Excel, naketa «AHanM3 OaHHbIX», OMOPMISAT OTYET O
BbINOSIHEHUN 3adaHusi, B KOTOPOM MPUBOAUTCA pasBepHyToe MOsICHEHME JTanoB
peweHna 3adaHus U OaeTca  coAaepXaTernbHasi UHTepnpeTaums  NoSTyYeHHbIX
pe3ynbLTaToB.

TpeboBaHWs K BbINOMHEHWUIO 3a4aHUI (UMK LWKarbl U KPUTEPUM OLEHNBAHNS)

[nsa oueHnBaHm4a na60paTopHor0 3aaHnA NCnosrb3dyeTca LKana:
«3a4YTEeHO», «HEe 3a4YTeHO»

KpuTtepum oueHnBaHns nabopaTopHOro 3agaHus:

- OUEHKa «3a4yTeHO» - pelleHMe 3adaHus  MNpOBEAeHO C UCMOoNb3oBaHUEM
TabnmyHoro npoueccopa Excel; 3agaHue BbINOMHEHO MOMHOCTLIO; OPOPMIIEH OTYET O



BbIMNOSTHEHUM 3aJaHNA B BUAE TEKCTOBOro dpamna un panna Excel, B KOTOPbIX N3OXEHbI
N npeactaBneHbl BCE 3Tamnbl pPELWeHUss U OaHa cogepaTenbHasi uHTepnpeTauus
NOSTYYEHHbIX pe3ynbTaToB, CPOPMYNUPOBaHbLI aHaNNTUYECKNE BbIBOADI;

- OUEeHKa «He 3a4YTeHO» - eCl/in 3ajaHune He BbINoJIHeHO, W HeT OoT4eTa O
BbIMOJIHEHUN 3adaHUA, WM OT4veT TnpeacrtaB/ieH He TMOJIHOCTbK: B  HEM HeT
pa3BepHyTOro onnMcaHnda 3TanoB peweHna Wuinm OTCYTCTBYET coAepxXaTellbHadA
MHTEpnpeTaund nosiyd4eHHbIX pe3yrnbTaTtoB, HET aHaJIMTU4YECKNX BbIBOJOB.

TecT 1 no Teme «MapHas perpeccusi u KOppensauusi»

1. Kakow BbIBO crieqyeT U3 paBeHCTBa koadhduumeHTa koppensauum 0?
1) mexay nokasaTternem 1 (pakTopoM HeT 3aBUCUMOCTMU;

2) mexxay nokasarernem n pakTtopom HET JIMHEHOW 3aBUCUMOCTM;

3) mexay nokasatenem n akTopom eCTb 3aBUCMMOCTb, HO HENUHENHaS.

2. KakoBbl BO3MOXHbIE rpaHuLIbl UBMEHEHUST KO3dhdMLIMEHTa KOpPenaLmMn?
1) —-1<r<1;

2)—1<r<1;

3)0<r<1.

3. KakoBbl BO3MOXHbIE rpaHu1Lbl UIBMEHEHUSI MHAEKCA KOppenaunn?
1) —-1<r<1;

2)—1<r<1;

3)0<r<1.

4. B kakom crnyyae Mogesnb cHMTaeTca agekBaTHon?

nF >F

pacy maébn’

2 F <F

pacy maobn
3) 3Ha4eHue KoahdumumeHTa koppensauum >0,8.

5. CpaBHuMbl N Mexgy cobon nMHEenHas W HenvHernHas MoAenu no KoahUUNEHTY
Koppenauun?
1) HeT;
2) Aa;
3) cpaBHUMBI, ecnu Ko3PULMEHT KOppPEenauMM paccduTaH nocrne npuBeneHus
HEeNMHENHON MOAENN K NIMHENHON dbopMe.

6. Kakum kputepmem HeobxoaMmo Nonb30BaTbCs Npu BblGope nyyllen perpeccMoHHON
Moaenn?

1) koa(ppuLMEeHTOM KOppenaLmm Mexay X u'y;

2) CyMMOW KBaapaTOB OTKITOHEHWU pacyeTHbIX 3Ha4YeHMIN OT (PakTUYecKux;

3) WHOEKCOM Koppenaumn.

7. YTo cnegyeT NpeanpuHSATb, ecrnv 3HadeHne koaddumumeHTa Koppenauumn 6nmsko K
0?

1) npuHATbL peweHre 06 OTCYTCTBUM CBSA3M MEXAY X U Y,

2) nepemtn K MNOCTPOEHUID MHOro(PakTOpHOM MoAenu, BKMNIOYMB B  MoAerb
AO0MNONHUTENbHbIE (hakTopbI;

3) nepenTn K NOCTPOEHWUIO HENUHENHOW MOAENN.

AHO ?
8. Kak uHTepnpeTtupyeTcs B NIMHENHON MoAenn Ko3h(ULMEHT perpeccum b1 :

1) Ko3(PPULNEHT aMacTUYHOCTN;
2) Ko3hPULMEHT OTHOCUTENBHOIO POCTA;



3) KoahULMEHT abCoNOTHOrO pocTa.

Y 2
9. Kak B nokasaTernbHOW MOAENU WHTepnpeTupyeTcs KoapULIMEHT perpeccum b1 :

1) ko3a(pPULNEHT anacTUYHOCTK;
2) KO3 PULMEHT OTHOCUTENBHOIO POCTA;
3) KoadhdULMEHT abCONTHOMO pocTa.

7 2
10. Kak B cTeneHHOM Modenu MHTepnpeTtupyetcst kKoaddrUNEHT perpeccun b1 7

1) KoahbPULMEHT INACTUYHOCTMU;
2) K09 PULMEHT OTHOCUTENBHOrO POCTA;
3) KoadhdUUMEHT abCOoNOTHOrO pocTa.

11. MNMpuMeHnM N1 MeToa HauMeHbLUMX KBaApaToB Af1sl pacyeTa napaMeTpoB
HEeNVHEeNHbIX moaenen?

1) HerT;

2) pa;

3) npvMeHMM nocre ee creumanbHOro NPUBEAEHWS K IMHEVHOMY BMAY.

12. NpuMeHUM nNu MmeToa HaMMEHbLUMX KBagpaToB 4SS pacyeTa napameTpoB
rnokasaTtenbHON 3aBUCMMOCTUN?

1) HerT;

2) Aa;

3) nNpUMeHMM nocre ee NpuMBeaeHns K MIMHENHOMY BMAY NyTEM florapudMmMpoBaHus!.

13. lNpuMeHUM nNn MmeToa HaMMEHbLLMX KBagpaToB 4SS pacyeTa napameTpoB
CTENEHHOW 3aBUCUMOCTU?

1) HerT;

2) Aa;

3) npuMeHuM nocrie ee NpMBeAEHNS K IMHENHOMY BMAY NyTEM norapuMmMpoBaHus.

14. Yto nokasbiBaeT koacpunumneHT abcontoTHoro pocra?

1)  Ha CKOSMbKO EOVHWLL UBMEHUTCS Y, ECIIN X UBMEHWIICA Ha €OVHULLY;

2) Ha CKONbKO NPOLIEHTOB U3MEHUTCS Y, €CNN X U3MEHWSICA Ha OAMH NPOLIEHT;
3) OTHOCMUTENbHYI BEMMYNHY NBMEHEHUS Y NPU NBMEHEHUWN X HA €ANHNLLY.

15. YT0 nokasbiBaeT KO3 ULIMEHT perpeccum nokasatenbHon mogenn?

1) Ha CKONbKO e4MHWL, UBMEHUTCA Y, €CIN X UBMEHWIICS Ha eAMHULLY;

2) Ha CKOSbKO NPOLEHTOB U3MEHUTCS Y, €CNN X U3MEHWIICA Ha OAMH NPOLIEHT;
3) OTHOCMUTESbHYI BEMUYNHY NBMEHEHUS Y NPU UBMEHEHUN X HA €ANHULLY.

16. YTo nokasbiBaeT k03apPULNEHT perpeccum cTeNeHHon moaenn?

1) Ha CKOMbKO eaVHWL UBMEHUTCS Y, €CIN X UBMEHWUIICS Ha eaVHULY;

2) Ha CKOMbKO MPOLEHTOB M3MEHNTCSA Y, €CNN X N3MEHUIICS HA OAWNH MNPOLIEHT;
3) OTHOCMUTEMbBHYIO BEMNYMHY N3BMEHEHUS Y MPU UBMEHEHUN X HA eOUHULLY.

X
17. Kakown koapmumeHT paccuntbiBaeTca no gopmyne k = b1' — B Cny4ae

y

NMHEHON 3aBMCUMOCTN?
1) koapuumeHT abconoTHOro pocTa;
2) KO3 PULMEHT OTHOCUTENBHOIO POCTA;
3) KO3 PULMEHT aNacTUYHOCTH.

18. B kakoM cny4ae nuHenHas Moaenb NpUrogHa Anst UCNosfib30BaHUA B aHanNMUTUYECKNX
Luensax?

nkF_.>F

pacy a6n’



2 F ., <F, .

pacy
3) Npu OTNUYUK OT HYNSA KO3 dULMEHTa Koppensauuu.

19. BenununHa koadpumumeHTa abcontoTHOro pocta b1 3aBUCUT B IIMHENHOW MOJeru OT:

1) wmacwTaba namepeHus y u x;
2) macwTtaba namepeHus ToNbKo X;
3) He 3aBuCUT.

20. BennunHa koadpduumeHTa anacTM4HOCTU 3aBUCUT OT:
1) macwTaba nsmepeHns y u x;

2) wmacwTaba namepeHnst ToNbKO X;

3) He 3aBUCUT.

21. Kakyto mogenb cnefyeTt BblOpaTh, ecrv eCTb OCHOBAHME CYNUTaTh, YTO B M3Y4aEMOM
nepuoge KoadduLMeHT abCoONTHOINO PocTa He U3MeHSIETCA?

1) NMHenHy1o;

2) nokasaTenbHylo;

3) cTeneHHyslo.

22. Kakyto mogenb cnenyeT BblOpaTb, ecrv eCTb OCHOBAHME CYNTATh, YTO B M3Y4aEMOM
nepvope KoadmuLUMEHT OTHOCUTESBLHOIO pocTa He U3MeHseTca?

1) nuHenHyo;

2) nokasaTenbHYIo;

3) cTeneHHyto.

23. Kakyto mogenb cnegyeTt BbiOpaTh, ecriv eCTb OCHOBAHME CUNTATb, YTO B U3y4aeEMOM
nepunoge KoadULMEHT 3NaCTUHHOCTU HE U3MEHSIETCA?

1) nuHenHy1o;

2) nokasaTternbHylo;

3) cTeneHHyto.

24. Ecnn k03 rUMEHT KOppensaunm NonoXuTeneH, To B IMHENHON MOAENN:
1) C pOCTOM X YMEHbLUAETCH V;

2) C pOCTOM X yBENUYMBAETCA Y,

3) C yMEeHbLUEHNEM X pacTeTy.

25. Ecnu koathpuumeHT koppensaunm otpuuaTerneH, To B IMHENMHON MOOEenNN:
1) c poCTOM X YMEHbLUAETCA Y;

2)C pOCTOM X yBENMYMBAETCA Y,

3) C yMEHbLLEHNEM X YMEHbLUAETCS Y.

TecT 2 no Teme « MHOXECTBEHHasi perpeccusi 1 KoppenaLms»

1. Ecnn MHOXEeCTBEHHbIN KO3 duUMeHT koppenaumm paseH 0, TO MOXHO M cuuTaTb
npaBubHbIM YTBEPXKOEHUE: MeXay nokasaTenem n akropamm HET 3aBUCMMOCTU?

1) Aa;

2) Her.

2. NpaBnnbHO NN 3anNncaHbl rPaHNLbl BO3MOXHbIX 3HAaYEHUN MHOXECTBEHHOIO

koachduumenTa koppensiumm: —1< <1,

1) Aa;

2) Her.

3. MoXHO N yTBEpPXKAAaTb, YTO 3HAYEHNEe CKOPPEKTUPOBAHHOIO C y4EeTOM CTeneHen
cB060bl 3HAYEHMS MHOXECTBEHHOIO KO3hpmumeHTa koppensaumnmn, He NpeBocxoauT
3HaAYEeHNSA MHOXXECTBEHHOIO KO3hULMEHTa Koppenaummn?

1) fa;

2) HerT.



4. MoxeT nu CKoppekTUpoBaHHbIN KOIPPULMEHT MHOXECTBEHHON AeTepMUHaLmMm
oKasaTbCs oTpuuaTesnibHbIM?

1) na;

2) HeT.

5. CywiecTByeT N1 B3aMMOCBA3b MEXAY UHOEKCOM MHOXECTBEHHOM Koppensumm n F-
Kputepnem?

1) na;

2) Her.

6. 3aBuCAT NN KO3IPDULMNEHTBI YypaBHEHUSA perpeccum OT TOro, B KaknX eguHULax
n3mepeHbl hakTopbl?

1) na;

2) Her.

7. MoXHO nun KoappnLMeHTbI perpeccumn NCNorb3oBaTh AN paHXnpoBaHUs dakTopoB
MO CTeNeHn Nx BNNSHUA Ha MoAennpyembl nokasaTtens?

1) oa;

2) Her.

8. BbluncnsaoTcs nn KoaduumneHTbl perpeccumn Yyepes cTaHaapTU30BaHHbIE
KoadhdULMEHTLI perpeccnn?

1) oa;

2) HeT.

9. OnpegenstoTcs nn 6eTTa-k0adPUUMEHTLI NO KoadhdULNEHTaM perpeccumn?

1) Aa;

2) Her.

10. MoxHo nu ucnonb3oBaTb 6eTTa-k0adPULUMEHTLI AN pacdeTa koaddmumneHTa
MHOXXEeCTBEHHOW Koppensaunmn?

1) Aa;

2) Her.

11. C NOMOLLILIO KAKOro KpUTEPUS OLLEHMBAETCS 3HAYNMMOCTb KO3 MDULMEHTOB
perpeccun?

1) xu-kBagpar;

2) F-kputepus;

3) t-CTblogeHTa.

12. MOXHO N € NOMOLLbIHO YaCTHOrO F-KpuUTepusa oUeHUTb CTaTUCTUYECKYH 3HAYUMOCTb
oTaenbHoro dakropa?

1) Aa;

2) Her.

13. Kakoe cBOMCTBO HEHAbNO4aeMON Criy4anHOM COCTaBISOLWEN PErPeccun
obecneynBaeT HECMELLLEHHOCTb Nosydaembix ¢ nomoLlbo MHK oueHok?

1) HeKoppenUPOBaHHOCTS;

2) paBEeHCTBO ANCMNEPCUN;

3) paBEHCTBO HyMNO MaTEMATUYECKOTO OXMAAHMS.

14. YT0 ncnonb3yeTcs B Ka4eCTBE ANCNEPCUM B KOBAPUALIMOHHON MaTpULLE BEKTOPHOW
OLIEHKM PErpecCUOHHbIX KO3 PULMEHTOB?

1) aucnepcus HeHabnNgaeMON CryYanHO BESNYUHDI,

2) aucnepcus OCTaTKoB;

3) Aaucnepcusi 3aBUCMMON NEPEMEHHOMN.

15. YT0 NnpMHMMaeTca 3a cTaHAapTHble OWNOKM KO3 pMLUMEHTOB perpeccmm?

1) oanemeHTbl MEepBON CTPOKM KOBapuMaUMOHHOW MaTpulbl BEKTOPHOW OLEHKK
perpecCcnoHHbIX KOAMULMEHTOB;

2) [OwaroHarnbHble 3NeMeHTbl  KOBapuauuoHHOMW  MaTpuubl  BEKTOPHOW  OLEHKM
perpeccnoHHbIX KO3 PULINEHTOB;

3) KOpHW KBagpaTHble U3 AMaroHarnbHbIX ANIEMEHTOB KOBapUALMOHHOW MaTpuLibl BEKTOPHOW
OLIEHKM PErPeCCHOHHBIX KOI(ULIMEHTOB.

16. Ncnonb3ytoTcst Nn CTaHAapTHbIE OLWNBKN KO3 ULIMEHTOB perpeccmm Npu OLEeHKe
a0eKBaTHOCTUN ypaBHEHMS perpeccun?

1) Aa;

2) HeT.

17. O6ecneunBaeT N MHK nonyyeHne oLEeHOK perpecCnoHHbIX KO3hPULNEHTOB C
HaUMEHbLUNMW CTaHAAPTHLIMW OLWMbOKaMn?



1) Aa;
2) Her.

OnuncaHune TexHonorum nposeneHnAa

OO0yvatoLmecs BbIMOMHAOT BblAaHHbIE TECTOBbLIE 3aA4aHNs B TedeHne 30 MUHYT.
OTBeT Ha BOMpoc TecTa npeanonaraeT BbIOOP BepHOW anbTepHaTMBbl U3
NPeanoXeHHbIX BapuaHToB. HekoTopble BOMPOCHI [OMNyckalT BbIOOP HECKONbKUX
BapuaHTOB OTBETOB.

TpeboBaHus K BbINOSTHEHMIO 3a4aHUIA (UNK LWKanbl U KPUTEPUN OLEHMBAHUS)

[ns oueHMBaHUSA TECTOBLIX 3afdaHui ucnonb3yeTcsa 4-6annbHas Wwkana:
«OTIIMYHOY», «XOPOLLUOY», «YAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY»

KpI/ITepVII/I OLIEHMBaHNA TECTOBbIX 3a4aHUN:

OueHka «OTNUYHO» BbICTaBnsieTca oby4varolwemMycs, ecnn AaHbl NpaBUSibHbIE
otBeTbl Ha 86-100% TecToBbIX 3agaHui, T.e. Ha 22-25 BonpocoB Tecta 1 u 15-17
BOMNPOCOB TecTa 2.

OueHKka «XOpoLLO» BbICTaBMASAETCA OOy4aloeMyCcs, ecnn faHbl NpaBUSTbHbIE
oTBeTbl Ha 70-85% TecToBbIX 3agaHunn, T.e. Ha 18-21 Bonpoc Tecta 1 n 12-14 Bonpocos
TecTta 2.

OueHka «yOoBeTBOPUTENBHO» BbICTaBNsETCA oby4vallemMycs, ecnm [aHbl
npaBunbHble OTBETHLI Ha 54-69% TecToBbIX 3agaHui, T.e. Ha 14-17 BonpocoB Tecta 1 n
9-11 BonpocoB TecTa 2.

OueHka «HeyaoBNeTBOPUTENBHO» BbICTABMSAETCA OOy4aloLlemycs, ecnu LaHbl
npaBusnbHble OTBETbl MeHee 4eM Ha 54% TecToBbIX 3agaHun, T.e. Ha 13 N mMeHee
BOMNPOCOB TecTa 1 1 Ha 8 n MeHee BOMpPOCOB TecTa 2.

®OH[O OLUEHOYHbLIX CPEACTB 5
AnA OUEHKN COOPMNPOBAHHOCTW KOMMETEHLNA

38.03.02 MeHemKkMeHT

OlK-5 CnocobeH wucnonb3oBaTb MNpPUM peleHun npodeccnoHarnbHbIX  3agad
COBpPEeMEHHble MHAOPMAaLIMOHHbIE TEXHOMOIMMN U MNporpamMMHble CpeacTBa, BKMYas
yrnpaerneHue KpynHbIM1U MaccuBaMmn OaHHbIX U UX UHTENNEeKTyanbHbI aHanms

NHanKaTopbl JOCTUKEHUS KOMMOETEHLNN:
— OIrIK-5.1 Mcnonb3yeT rotoBble MNPOEKTbl, anropuTMbl M NakeTbl MPUKNaOHbIX
nporpamMm gnsa peweHnsa npodpeccnoHarnbHbIX 3a4ad
— OIlK-5.2 [MpumeHsieT CcoBpeMEHHble  UHOPMALNOHHO-KOMMYHUKALMOHHbIE
TEXHOMOMMM C y4eTOM OCHOBHbIX TpeboBaHMI MHPOPMALMOHHON 6e3onacHOCTK

OlK-6 CnocobeH noHMMaTb MNpPUHUMMNBI PabOTbl COBPEMEHHbBIX WMH(OPMALMOHHBLIX
TEXHOMOIMA X UCNOMb30BaTb WX ANA  peweHns 3agad  npod)ecCcuoHarnbHOM
AEeATENbHOCTU



NHAOMKaTOPbI AOCTUXKEHUSA KOMNETEHLNN:
— OIrK-6.1 OcywecTtBnseTr nouck, cbop, xpaHeHune, obpaboTky, npeacraBneHue
MHopMaUnKn Npu peLleHnn 3agad npodeccnoHanbLHON eaTensHOCTH
— OIrllK-6.2 Tlogbupaer u wucnonb3yeT WUHHPOPMALNOHHbIE TEXHOMOrMM npu
peLleHnn 3agad NpodpeccmoHanbHON 4eATeNbHOCTU

KomneTteHuun hopmmpyeTcsa crnegyowmumm gucumnianHammn/npakTmkamu:
OKoHoMeTpuKa (4 cemecTp)

1. BAKPbITbIE 3AOAHNA
1.1 (OlK-5.1)
SAOAHUE 1
ConoctaBnsas nNpy perpeccMoHHOM aHanuse (PakTOPHYK U OCTaTOYHYK AMchepcun,
Nony4Ynm BENUYMHY CTaTUCTUKMN:
=F-kputepun duwepa
~t-kputepun CTblogeHTa
~d-kputepun JapbruHa—YOTCOH
~Kputepun NnpconHa
OTtBeT: F-kpuTepun Puwepa

3A0AHUNE 2

C nomowpbio Kakoro MHCTymeHTa MS Excel MOXHO MNOCTpoUTb  MaTpuuy
KO3 PULMEHTOB KOppenauumn?

=AHann3 gaHHbIX

~AHaNn3 «4TO-eCcrnm»

~[lonck peLueHuns

~Jlnct nporHosa

OTBeT: AHanNu3 faHHbIX

SALOAHVE 3

Ansa HaxoXOeHusi OUEeHKUM napaMeTpoB MOAENN  MHOXECTBEHHOW perpeccuu
ncnonbayetcs hopmyna b = (X' X)"1X'Y.

Kakune dopmynbl B MS Excel Heobxoanmo ucnonb3oBaTtb AN MONyYEHUS KOPPEKTHOIO
pesynbTara?

=MYMHOX(), TPAHCI(), MOBP()

~ MYMHOX(), TPAHCTI1(), KOPEHb()

~TPAHCII(), MOBP(), KOPPEJ()

~MYMHOX(), MOBP(), TMHEWNH()

OTtBeT: MYMHOX(), TPAHCI(), MOBP()

3A0AHUE 4

C nomoLbl Kakoro WMHCTPyMEHTa naketa «AHanmM3 gaHHbix» B MS Excel moxHo
nonyy4nTb BbiBOg MTOrOB MO NMIMHENHOW MHOTO(AKTOPHON KOHOMETPUYECKOM MoLENN?
=Perpeccu4a

~OnuncartenbHas cTaTucTuka

~Koppensauma

~KoBapunauus

OtBeT: Perpeccus

3AOAHUME 5
C nomowblo kakon crtatuctudeckon dyHkumm B MS Excel MOXHO paccumuTatb
TabnuyHoe 3HayeHue kputepus dPuwepa (F-ctaTucTunka)



=F.OBP.T1X()
~CTAHOOTKIIOH.B()
~CTbIOOEHT.OBP.2X()
~ONCI.B()

OtBeT: F.OBP.MX()

3AOAHUE 6

C nomoLbl Kakoro WHCTPyMEHTa naketa «AHanmM3 gaHHbix» B MS Excel mMoxHO
NONy4YnTb 3HAYEHUST MaTEMATUYECKOro OXNAAHMSA U OUCNEPCUN NMEIOLLLENCS BbIOOPKN?
=OnucaTenbHas ctaTUCcTMKa

~Perpeccua

~Koppensauma

~KoBapwnauus

OTtBeT: OnucartenbHasa cTtaTUCTUKA

SAOAHUE 7
YpaBHEHUE perpeccum NnpusHaeTcs B LENIOM CTaTUCTUYECKN 3HAYUMbIM, €CNn
=pac4eTHoe 3HaveHune KpuTepus Puepa GonbLue COOTBETCTBYIOLLENO
TabnnyHoro 3HaveHus;
- pac4eTHoe 3HaveHne kpuTepunsa duiiepa MeHbLLE COOTBETCTBYIOLLErO TabnmnyHoro
3HaYeHUs;
- pacyeTHoe 3Ha4veHue kputepuna duwiepa donblue YeTbIpex;
- pacyeTHoe 3HayeHune kputepusa duwepa Gonblue Hyns.
OTBeT: pacuyeTHoe 3Ha4YeHue Kputepusa Puwepa 6onbLue
COOTBETCTBYHOLLEro TaGNMYHOro 3Ha4eHus

3AO0AHUE 8

YKaxunte npaBunbHYy XapakTepucTKy napamMeTpa a JIMHENHOro Tpenaa y: = a + bt:

= CpeHui BbIPOBHEHHbIN YPOBEHb pAga AN MOMEHTA BPEMEHMU, MPUHATOrO 3a Havano
oTCYeTa;

- cpegHee U3MeHeHve aHanna3npyemoro siBfieHns OT O4HOro MOMEHTa BPEMEHMU K
cnegyroulemy;

- cpefHee ycKopeHne U3MeHeHNa aHann3npyemoro siBfeHus ot 04HOro MOMeHTa
BPEMEHM K CrieytoLemy;

- MOCTOSIHHbIN LLEMHOM TEMMN U3MEHEHNS YPOBHEN BPEMEHHOIO psaaa.

OTBeT: cpeAHUN BbIPOBHEHHbIN YPOBEHb psfa AN MOMEHTa BPEMEHMU,

MPUHATOroO 3a Havasrio OTCYeTa;

1.2. (OlK-5.2.)

3A0AHUE 1

YKkaxute npaBunbHyto yHKLMIO napabonuyeckoro TpeHaa

=p,=a+byt+ byt?
-Yyr=a+blint

~ Ymax—Ymin
Ve=Ymin ¥ arpine, 4
a1

-yt_ea+bt+1'

OtBer: y,=a+ byt + byt 2

3AOAHNE 2
MynbTUKONNMHEapHOCTb — 3TO TEPMUH B 3KOHOMETPUKE, 0603HaYaoLLUI:
=BbICOKYO0 B3aUMHYI0 KOPPENIMPOBaHHOCTb OOBACHSAIOLLMX NepeMEeHHbIX



~CTaTUCTUYECKYI0 3aBUCMMOCTb MeXAy TeKywuMu U npeabiaywymMn  3Ha4YeHUsMU
dakTopoB

~HanuMune Koppensaumm mexay octatkaMmm TeKyLMX U npeablaywmx HabnogeHmmn
~(YHKUMOHAmNbHYD  3aBUCUMOCTb  Mexay  obbsicHasemMonm U obbAcHAoWEen
nepemMeHHbIMN

OTBeT:BbICOKYIO B3aUMHY KOPPEeNIMPOBaHHOCTb OO BACHSAIOLWMUX NEepeMeHHbIX

3AOAHUE 3

[eTepocke4aCTUYHOCTb — 3TO TEPMUH B 9KOHOMETPUKE, 0603HaYaIOLLNIA:

=HepaBEeHCTBO OMCMNEepPCUm Cly4anHOM COCTaBNAOLLEN

~paBEHCTBO AMCNEePCUn CriydanHom CoCTaBnAaoLLemn

~3aBUCMMOCTb MexXay CnydYanHbIM1 COCTaBAIOLLMMM

~Mepa pasbpoca 3HayYeHWn HabnOeHUN OTHOCUTESTIbHO WX MaTeMaTuUyecKoro
OXMAaHWs

OTBeT:HepaBEeHCTBO AMUCNEPCUIN CrlyHanHOW COCTaBNAKOLWeEN

3A0AHUE 4
Hanuuyme retepockegacTM4YHOCTM B OCTaTKax perpeccmm MOXXHO Npo BEPUTDL C
NOMOLLbIO TecTa:
= [onbdenbaa KBaHaTa;
- NMupcoHa;
- NapbuHa YoTcoHa;
- CnnpmeHa.
OrtBet: _lNonbdenbpa KBaHaTa

3AOAHUE 5

3aBMCUMOCTb NocrneoBaTeNbHOCTU OCTATKOB perpeccumn Apyr oT gpyra B
9KOHOMETpPUKE Ha3bIBaAOT:

= aBTOKOppENAUMEN OCTaTKOB;

- FTOMOCKE4ACTUYHOCTbIO OCTaTKOB;

- MYNbTUKONIMHEAPHOCTbLIO OCTATKOB;

- reTepoCcke4acTUYHOCTbIO OCTATKOB.

OTBeT: aBTOKOppensunen ocTaTtkoB

3A0AHUNE 6

B ypaBHeHUN NnHeNHOM napHoOW perpeccun napameTp b1 o3HavaeT:

=Ha KaKyl BENIMYMHY B CpegHEM W3MEHUTCS pe3ynbTaTUBHLIA MNPU3HAK Yy, ecrnu
NepeMEHHYI0 X YBENUYUTb Ha eaNHNLY U3MepeHus

~KaKkasi Jonsa Bapuauumn pesynbTaTUBHOMO Npu3Haka y ydTeHa

~cpefHee UW3MeHeHue pe3ynbTaTMBHOIO Mpu3Haka Mnpu U3MEeHeHUn dakTopHOro
npu3Haka Ha 1%

~yCpeOHEHHOE BNUAHWE Ha Pe3yrbTaTUBHbLIN NPU3HAK HEYYTEHHbIX (He BblAeneHHbIX
Anga nccnegoBaHus) hakTopos

OTBeT:Ha KaKyl BenM4uMHYy B CpeaHEeM U3MEHUTCA pe3ynbTaTUBHbIN NPU3HaK Y,
eCcI1 nepeMeHHyIo X YBefIM4YMUTb Ha eAUHULYY U3MepeHUs

3A0AHUNE 7

PerpeccroHHbIM aHann3 3akroyaeTca B onpegerneHnn:

=aHanuTuyeckon (popmbl CBS3M, B KOTOPON M3MEHEHME pe3yrbTaTUBHOIO Mpu3Haka
00yCnoBneHo BIMSAHNEM OOHOMO UM HECKOMbKNX (PaKTOPHbIX NPU3HAKOB, @ MHOXECTBO
BCEX MPOYMX (PaKTOPOB, TaKKe OKa3blBAKOLLMX BANAHWE HA pe3ynbTaTUBHbBIA NPU3HaK,
NPUHUMAETCS 3a NOCTOSIHHbIE U CpeiHNe 3HaYeHUs

~TECHOTbl CBS3M Mexady [ABYMS [Mpu3Hakamu (MpyM NapHOW CBA3W) W Mexay
pe3ynbTaTUBHLIM U MHOXECTBOM (PaKTOPHbIX NPU3HAKOB (MPY MHOrogakTOPHOW CBSA3W)



~CTeneHn CTaTUCTUYECKON CBA3N Mexay NOpPsAKOBbIMU NepeMeHHbIMN
~CTaTUCTUYECKON Mepbl B3aUMOOENCTBUSA ABYX CNyYanHbIX NepeMeHHbIX
OTBeT:aHanUTU4Yeckon (popMbl CBA3U, B KOTOPOA U3MEHEHUEe pe3ynbTaTUBHOIo
npuv3Haka oOYyCNnOBJIEHO BJIUSHUEM OOHOINO0 WIIM  HECKONbKUX (haKTOPHbIX
NPU3HaAKOB, a MHOXeCTBO BCeX Npounx hakTopoB, TaKKe OKa3bIBalLWUX BIIUAHME
Ha pe3yrbTaTUBHbIA NPU3HaK, NPUHUMAETCA 32 NOCTOSAAHHbIE U cpeAHue 3Ha4YeHus

3AOAHME 8

OueHka napameTpa HasbiBaeTca a(P(PEKTUBHOWN, ECIIN:

=ecnu cpeaun Bcex NOAOOHbIX OLLEHOK OHAa MMeeT HauMeHbLUYH AUCNepcuto

~ee OTKMOHEHME OT OLEeHMBaeMoro napamerpa CTPEMUTCA K HyM C POCTOM 4ucna
HabngeHnn

~cpean Bcex NogobHbIX OLEHOK OHa Haubornee TOYHO oNuUCbIBaeT napameTp

~ee MaTeMaTu4eckoe OXuaaHue paBHO OLeHMBaeMoOMy napamMmeTpy

OTBeT:ecnu cpeamn Bcex NOJOOHbIX OLIEHOK OHa UMeeT HauMeHbLUYI0 AUCTepPCUIo

1.3 (OMK-6.1)

3AOAHVIE 1

Kakas cbopmyna ncnonb3dyetca Ond OueHKUM napameTpoB MOAESN MHOKeCTBEHHOW
perpeccum:

-b=X'X)"IX'Y

-b=X'X)"1XY

XXXy

-bh=X'0"1X)"xy

OtBeT: b = (X'X)"1X'Y

) S
I

3AOAHUE 2

UTO nokasbiBaeT MHAEKC MHOXECTBEHHOW Koppenaunn?

- TECHOTY CBSA3M paccMaTpmBaeMoro Habopa hakTopoB C nccrnegyemMbiM nokasatenem;
- TECHOTY NIMHENHOWN CBA3N MexXay hakTopamu, BKIHOYEHHbIMU B MOAENb, N 3aBUCUMOK
nepemMeHHon;

- TECHOTY JIMHEMNHOW CBA3N MexXay (pakTOpOM Xi U 3aBUCUMOW NepeMEHHOM;

- TECHOTY JIMHENHOM CBA3U MeXay hakTopamm Xi u Xj.

OTBeT: TeCHOTY CBAI3U paccMaTpuBaemoro Habopa chakTopoB ¢ uccnegyemMbim
nokasarenem

3A0ABHME 3

YKaxute CTaTUCTUKY, KOTopasi oTpaxaeT NPOrHOCTUYECKY CUy MOLENN perpeccumn:
- KOA(hPULMEHT oeTepMUHaLnm

- CpeaHsast OTHocuTenbHas owmnbka annpokcnumaumm

- OCTaTo4Has gucnepcus

- KO3(hpULMEHT Koppenaummn

OTtBeT: KO3dphULMEeHT geTepMMHaLUKN

3AI0AHUE 4

B yem nposiBnsieTcs adhdeKkT aBTOKOPPENALMN OCTAaTKOB?

- Hann4yme Koppensauumn Mexay octaTkammn TEKYLLMX 1 Npeablaywmnx HabnoaeHun

- Hanu4yne NoCTOSAHHOWM AUCNEPCUN OCTaTKOB TEKYLLMX U NpeablayLmx HabnoaeHni

- Hann4yme HenoCTOSIHHOM ANCNEepPCUMM OCTAaTKOB TEKYLLMX M NpeablayLwmx HabnoaeHun

- HanuumMe CTporon YHKLUMOHANBbHOW 3aBUCUMOCTU MeXOy OcTaTKaMu TeKyluMX WU
npeablaywmnx HabnoaeHum

OTBeT: Hanuuue KoppensauuM Mexay OocTaTKaMu TeKywux W npenbiaywmx
HabngeHnn



3AOAHUVE 5

Ecnn napHbIn KO3 UUNEHT KOoppensaumm mexay nokasatenem Y n dpaktopom X paBeH
-1, TO 97O O3HavaeT

- Hann4yme obpaTHON PYHKLMOHANbHOM CBA3N

- OTCYTCTBUE CBA3U

- Hanu4e obpaTHOM KOppensunoHHON CBA3M

- Hann4mne NPsIMoun (PyHKLMOHaNbLHON CBA3N

OTBeT: Hann4ue obpaTHon hyHKLMOHANBLHOW CBA3M

3AOAHUE 6

B ypaBHeHWn nuHenHon napHon perpeccumn napameTp b1 osHavaer:

- Ha KaKyl BeNMYMHy B CpedHeM W3MEHUTCA pe3ynbTaTUBHbIA MPU3HaK Yy, ecnu
nepeMeHHYIo X yBESIMYUTb Ha eANHNLY U3MepPEeHUs

- Kakas Jonsa Bapvaumm pesynbTaTUBHOIMO Npu3Haka y yyTeHa

- cpefHee W3MeHeHue pe3ynbTaTUBHOIO Mpu3Haka Mpu MU3MEHEeHUU aKkTOpPHOro
npusHaka Ha 1%

- yCpeOHEeHHoe BIsiHNE Ha pe3ynbTaTuMBHbIM MPU3HAK HEeYYTEHHbIX (He BblOeNeHHbIX
ANnga nccnenoBaHus) bakTopos

OTBeT: Ha KaKyl BefIMYNHY B CpeAHEeM U3MEHUTCA pe3yribTaTUBHbIA MPU3HaK Y,
€Cnuv NepeMeHHYH X YBeNIMYUTb Ha eAUHULYY U3MepeHUst

3AOAHUE 7

YpaBHeHne perpeccun mmeet Bug y = 2,02 + 0,78x. Ha ckonbko eguHuL cBOero
N3MEepeHna B CpedHEM WU3MEHUTCH Y MpU YBENWYEHUU X Ha OAHY eOuHULY CBOEero
N3MepeHns:

- yBenuuntca Ha 0,78

- yBenunyutcs Ha 2,80

- HE UBMEHUTCH

- yBenuuutcs Ha 2,02

OTtBeT: yBenuuntca Ha 0,78

3AOAHVE 8

Mpyn KakoM 3HAYeHUN JIMHENHOro KO3MMUUMEHTA KOppensumm CBA3b Mexay
npu3aHakamm Y n X MOXXHO cYMTaTb TECHOW (CUITbHON):

--0,975

--0,111

- 0,657

-0,421

OtBeT: --0,975

1.4. (OlK-6.2.)
3A0AHUE 1
Ykaxute npaBunbHyr0 OYHKLMIO NTOMMCTUYECKOro TpeHaa

“Pp=a+byt +b,t 2
-Yyp=a+blint

~ Ymax—Ymin
'Yt_Ymin + eatblntq
N1

-yt_ea+bt+1'

OTBeT:yt =m.



3AOAHUE 2

CBs3b HasblBaeTCA KOpPEeNsALUNOHHOMN:

- eCNN KaXkgoMy 3Ha4YeHWo OOHOW MepeMeHHON COOTBETCTBYET CTPOro onpenerieHHoe
3Ha4vyeHune Opyron nepemMeHHoOn

- €CNN KaXXAOMYy 3HAYEeHUI0 OOHOW NEpPEMEHHON COOTBETCTBYET MHOXECTBO 3HaYeHWi
Apyron nepemeHHoun (onpeaeneHHoe (yCnoBHOE) pacnpeaeneHme apyrom nepemMeHHom
- eCnu Kaxgomy 3Ha4yeHut0 OOHOW MepeMeHHOW COOTBETCTBYeT onpeaeneHHoe
YCINOBHOE MaTeMaTu4eckoe oXuaaHue opyron nepeMeHHom

-HET NpaBuUNbHOroO OTBETA

OTBeT: ecnuM KaXaomMy 3Ha4YeHUK OOHOW MNepeMeHHOM COoOTBeTCTByeT
onpeaeneHHoe ycnoBHoe MmaTemMaTuyeckoe oxuaaHue Apyron nepemMeHHowm

3A0AHUNE 3

OueHka napameTpa Ha3biBaeTcsa 3pPEKTUBHON, ECIIN:

- ecnn cpean Bcex NoAobHbIX OLLEHOK OHAa UMeeT HauMEHbLLYH ANCMEPCUI0

- ee OTKINOHeHMe OT OLUEeHMBaeMoro napameTpa CTPEeMMUTCS K HyNio C pOCTOM 4ucna
HabnogeHnmn

- cpeau Bcex NofobHbIX OLEHOK OHa Hanbosee TOYHO ONUCbIBaeT NapameTp

- ee MaTtemaTuyeckoe oXxmnaaHue paBHO OLEeHMBAeMOMY napameTpy

OTBeT: ecnu cpeau Bcex MNOAOOHbLIX OLEHOK OHa WMeeT HaMMEeHbLUYH
aucnepcuio

3AO0ABHUE 4

3HayeHne KoadpdmuneHTa AeTepMMHALNN PACCYNTBLIBAETCS Kak OTHOLLEHME aucnepcum
pes3ynbTaTMBHOIO Mpu3Haka, OOBACHEHHOW perpeccuen, K aucnepcum
pe3ynbTaTMBHOIO NpuM3HaKa.

- obwen

- cpegHen

- OCTaTOYHOM

- (hakTopHOM

OTBeT: oOLen

3AO0AHUE 5

Kakoe ycnoBme [OOMKHO BbINOMHATLCA, 4YTOOblI KO3bMuMeHT perpeccun  Obin
CTAaTUCTUYECKN 3HAYUM?

- p — 3HadyeHue < 0,05

- tpacq < lragn
- Fi)acq <FE TabJI

- Fi)acq > FTa611
OTtBeT: p — 3HaueHue < 0,05

3AOAHUE 6

Kakoe ycnoBue [OMKHO BLINOMHATLCSA ANS NPUHATUS rMNOTU3bl 06 agekBaTHOCTU
NOCTPOEHHOW PErpPeCcCUOHHON Mogenn?

- Fi)acq > FTa611

- p — 3HadyeHue < 0,1

- tpacq < Lraen
- Fi)acq <FE Ta6J1

OTtBeT: Fyucy > Frggn

SAOAHUE 7



Mo 20 npegnpusaTuam otpacnu Obiny NonyveHbl pe3ynbTaTbl PErpPeCcCUOHHOro aHanmsa,
oTpaxatoLne 3aBMCUMOCTb 06bema BbiNycka NpoaykumMm (MIH. py6.) OT YMCNEHHOCTU
3aHATbIX HA NpeanpusaTUKM (Yen.) u cpeaHerogoBoN CTOMMOCTM OCHOBHbIX (DOHA0B (MJTH.
pyo.).

YT06bI OLEHNTE ageKkBaTHOCTb MOAENN, HEOOXOANMO CPaBHUTL MOSTYYEHHOE 3HAYEHMe
F-cTaTUCTUKM C TabnMUYHbIM.

F tabnuyHoe umeet eua: F iq k2, rae k1- yucno crenexen csobospl uncnutens, k2-
4YUCro cTeneHen cBoboabl 3HaMeHaTens.

Uemy paBHbl k1 n k2 ana gaHHon mogenu?

- k1 =2, k2=17

- k1 =3, k2=16

- k1 =1, k2=18

- k1 =2, k2=20

OtBeT: k1 =2, k2=17

3AJAHUE 8

lMepen Bamn YacTb BbIBOAA UTOrOB N0 MHOMOGaKTOPHOW PErpecCMOHHON MOAENM,
nonyyeHHas ¢ nomowbio MS Excel.

AncnepcnoHHbIn

aHanus
3Hayumocmo
df SS MS F F
Perpeccna 3,00 36,05 12,02 5,05 0,01
OcTaToK 16,00 38,10 2,38
Wtoro 19,00 74,16

Uemy paBHa cymMma KBagpaToOB OTKIMOHEHUIN pacYETHbIX 3HAYEHUI OT (PaKTUYECKNX?
-38,1

-16
-74,16
-36,05
OTBeT: 38,1

2. OTKPbITbIE 3AOAHNA

(kopoTkume)

2.1. (OrK-5.1.)
3A0AHUNE 1
Ecnu B nuHenHon ogHoOGakTOpHOM perpeccnoHHoOn MoLenu KoaduumeHT perpeccum
BonbLle HyNs, TO KO3(PMULMEHT NAapHON Koppensaumnm Hyn4.

B oTBeT ykaxute crnoso.
OTtBeT: 60nbLUe

3A0AHUE 2
OTHOCMTENbHBLIM MOKa3aTenemM CuMbl CBSI3W MexXay Y M X sBnsetcs KoadhduumeHT

B oTBeTe ykaxute cnoso.
OTBeT: 3N1aCTUYHOCTU

3A0AHUNE 3
[ns ypaBHEHUS MHOXECTBEHHOW perpeccun Buaa y = by + bix; + byx, + -+ + bjx; +
o+ bypxy + €
paccymMTaHbl OLEHKN NnapaMeTpoB 1 3anncaHa Mogernb:
y =08 — 38x; + 0,5x, + 4x3



tbO - 2,4, tbl - —3,2, tbz - 1,9, tbg - 2,1
N3BecTHO TabnnyHoe (KpuTnyeckoe) 3HadeHne kputepus CTblogeHTa:
tragn(@ = 0,05) = 2,22.
[Ons paHHoro ypaBHeHUs Npu ypoBHe 3HauMmocTu 0=0,05 3HauumbIMKM SBRASAOTCSH
napameTpsl ...
Mpumep oteeTa: bl, b3
OtBeT: b0, bl

3AJAHUVE 4
YpaBHeHue perpeccumn umeet Bug Yy = 3,12 + 6,78x + e. Kak 1 Ha ckonbko eguHuy

CBOEro U3MepeHuss B cpefdHEM U3MEHUTCS Y Npu YBENUYEHUU X Ha OAHY eaunHuuy
CBOEro N3MepeHus:
Mpumep oTBeTa: ymeHblUnTCS/yBENnunTCca Ha 0,24

OTBeT: yBenuuuTtcsa Ha 6,78

3AOAHVE 5

[MocTpoeHHOe ypaBHEHME perpeccun cymTaeTcsa yaoBneTBOPUTENbHbLIM, ECIN 3HaYeHne
cpeaHen OTHOCUTENBbHON OWMBKM annpokcumauumn He npesbiwaet _ %

OteeT: 7

3AOAHUE 6

3HayeHne KoadpdumumeHTa pgetepmuHaumm coctasuno 0,78. Onpegenute aono
CnyYanHbIX oakTopoB B 00LLEN ANCNEpCUmn 3aBUCUMON NEPEMEHHON.

B oTBeT ykaxute 4ncno B Buae 4eCcATUYHOM Apobu

OTBeT: 0,22

3A0AHUNE 7

MoxeT nn 6bITb 3HA4YEHNE MHOXECTBEHHOIO KO3humLUmneHTa Koppensumm paBHbIM
-0,862 ?

B oTBeT ykaxunte: ga/HeT

OTBeT: HeT

3A0AHNE 8

C nomoLubto kakon yHkummn B MS Excel MOXHO paccuntatb cpegHekBagpaTnyeckoe
OTKIOHEeHne?

OtBeT: CTAHOOTKITOHY()

2.2. (Ol1K-5.2.)

3AOAHUE 1

OueHka napameTpa siBnsieTcs , €CNN ee MaTemMaTn4eckoe oxmngaHue
paBHO OLEeHMBaeMOMY napameTpy.

B oTBeTe ykaxuTte Crnoso.

OTBeT: HecMmelleHHOU

3A0AHUNE 2

Mooxod, No3BOMAKOWMA yYUTbIBATb BIIUSIHAE YPOBHEW KayeCTBEHHbIX MPU3HAKOB C
NOMOLLbLIO YpaBHEHUS perpeccuu, CBA3aH C BBeOEHMEM, TaK Ha3blBaeMmblX,
nepemMeHHbIX.

B oTBeTe ykaxuTte crnoso.

OTBeT: PUKTUBHbBIX

3AOAHUE 3
Mogenb perpeccun, cogepxallas HeCKONbKO 0O bACHAOLWMNX NEPEMEHHbIX, Ha3blBaAETCS
MOAEesbIo perpeccum?

B oTBeT ykaxkute ogHO CrioBo.
OTBeT: MHOXeCTBeHHOW/MHOrocakTopHoOMn



SAOAHUE 4

MHoOeCTBEHHbIN KoOadhduLmeHT koppenauun R paseH 0,75. Kakon npoueHT Bapuaumm
3aBMCUMOW NEPEMEHHON YYTEH B MOLENN U OOYCNOBIEH BNSHMEM (PaKTOPOB?
B oTBeTe ykaxuTe uncno 6e3 3Haka npoueHTa

OTBeT: 56,25
3AOAHUE 5
MmeeTca maTtpuua KoadhdULMEHTOB KOpPeNnauuu:
y X1 X2 X3
Y 1
X1 0,782 1
X2 0,851 0,864 1
X3 0,345 0,473 0,303 1

Mexay Kaknmm nepemeHHbIMU HabntogaeTcst aPdeKT MyNbTUKONNIMHEAPHOCTN?
OTBeT HanuwunTe B BUAE: X5, x6

OTBeT: X1, x2

3AOAHUE 6
MogenunpoBaHue npubbinn upMbl N0 ypaBHEHUO y = ab* npuBeno K peaynbTatam,
npeacTaBneHHbIM B Tabnuue:

Mpnbbinb pupmel, Teic. pyo., Mpnbbinb pupmel, Thic. pyo.,
Ne n/n y Ne n/n y
dakTnyeckas | pacdeTHas hakTnyeckas | pacyeTHas
1 10 11 5 18 20
2 12 11 6 11 11
3 15 17 7 13 14
4 17 15 8 19 16
Paccuntante nokasaTtenb TECHOTbl CBs3M NpubbinM C uccnegyembiM B Mogenuv
dakTopom.

B oTBETE YKaXMTE YNCNO C TOYHOCTbLIO 40 ABYX 3HAKOB MOCMe 3anAToMN.
OTBeT: 0,84

3AOAHUE 7

Ecnn napHbin KO3UUMEHT Koppensaunm Mexay nokasatenem y u aktopom X
npuHMMaeT 3HadeHne 0,675, To KOAPPULMEHT AeTepPMMHALNM PABEH:

OTBerT: 0,456

3A0AHNE 8
KoappmumneHT, nokasbiBawowmi B cpedHeM MPOUEHT U3MEHEeHUs pe3yribTaTUBHOro
nokasatens y npu yBenuyeHun daktopa X Ha 1% , HasbiBaeTCca KOIPPULMEHTOM

B oTBeT ykaxute crnoso.
OTBeT: 3MacCTU4YHOCTU

2.3. (OMK-6.1.)

SAOAHUE 1



YKaXnte BEPXHIOK FpaHuLy cpegHen OTHOCUTENbHOW OWwMbKM annpokcumaumm, npwu
KOTOPOW perpeccrMoHHasi MoAerb B LIeSIoM SIBMSIeTCS YO0BNETBOPUTENBHOMN?

OTBET yKaxute B NpoOLIEHTaXx.

OtBeT: 7%

3AOAHUE 2

Kakon kputepunn (t, d, F) mcnonb3yoT ONA OUEHKM 3HAYMMOCTU KO3IPPUUMEHTOB
ypaBHEHNA perpeccumn?

B oTtBeT ykaxuTte BykBy

OtBeT: t

3AOAHUE 3

B kakom ananasoHe MOXeT U3MEHATBLCA NapHbIA KO3IMULMEHT Koppenaunumn?

B oTBeT ykaxuTe AnanasoH C y4eTOM rpaHuL.

Hanpumep: (0;1) unwn [0;1]

OtBeT: [-1;1]

3AOAHUE 4

Ecnn B nuHenHon mogenn napHOW perpeccum C pocTOM X YyBenuymBaeTcs Y, TO
KO9(hPULMEHT NnapHON Koppenaumm Hyns.

B oTBeT ykaxuTte Cnoeo.
OTBeT: 6bonbLe

3AOAHUE 5
KoahpmumneHT, nokasbiBalowmi B cpedHeM MpPOUEHT M3MEeHeHUs pe3yribTaTUBHOro
nokasaTtens y npu yBenuyeHuum aprymeHta X Ha 1%, HasblBaeTca Ko3ahpuumeHToM

B oTBeT ykaxute crnoso.
OTBeT: 3N1aCTUYHOCTU

3A0AHUNE 6

Ecnn B mMogenn napHOWM NUHEMHOW perpeccum KOMMUUMEHT KOppensunmn mexany
npusHakamm Y 1 X npuHuUMaeT 3HadeHue 0,675, TO KoahpuuneHT aeTepmMmHauuun
paBeH:

B oTBeT ykaxunte gecatnyHyto gpobb ¢ 3 3HakaMu nocrne 3anaTon.

OTBerT: 0,456

3AOAHUE 7

Moaxon, NO3BONALWINNA OLEHUBaTL BMUAHME YPOBHEN KayeCTBEHHbIX MPU3HAKOB C
MOMOLLbIO YpaBHEHUS perpeccunm cBfi3aH C BBEAEHVWEeM, TaKk Ha3sblBaeMblX,
nepemMeHHbIX.

OTBeT: (PUKTUBHbIX

3A0AHNE 8

lMocTpoeHa perpeccnoHHas OByxdakTopHad Mogenb No AaHHbiM 15 HabnogeHun,
KO3 pUUMEHT geTepmuHaumm kotopon paseH 0,872. OueHnTe agekBaTHOCTb MOAENN
ncnonb3ya kKoaddpuumeHt duwepa, ecnu FrabnmyHoe=3,89.

B oTBeTE YyKaxuTe, ABNAETCA NN MOAENb afeKBaTHOM (4a UK HET).

OTBeT: Aa

2.4, (OMK-6.2.)

3A0AHUE 1
MimeeTca maTtpuua KoagdPULMEHTOB KOppenauuu:
| ly X1 X2 X3




Y 1

X1 0,782 1

X2 0,851 0,864 1

X3 0,345 0,473 0,303 1

Mexay Kaknmu nepemMeHHbIMU NPUCYTCTBYET aPAEKT MYSbTUKOSINTMHEAQPHOCTN?
OTBeT HanuwuTte B BUAE: X5, x6
OTBeT: X1, x2

3AO0AHUE 2

YpaBHeHWe perpeccun umeet BUA Y = 5 - 7x. Ha ckonbKo eguHuL, CBOEro M3MepeHus B
CpedHEM W3MEHUTCS Yy NpWU yBENUYEHMM X Ha OAHY €AWHWULY CBOEro U3MepeHust.
B oTBET yKaxuTe uncno.

OtBerT: -7

3AOAHUE 3
Mo 20 npeanpusatTsam oTpacnu Obinn  NOMyyYeHbl  cregywwme  pesynbTaThbl

PErpeccuoHHOro aHanuaa, oTpaxkarlowme 3aBUCMMOCTb Obbema BbiNycka NPOLYKLMUK
y(MIH. py6.) OT YMCNEHHOCTN  3aHATbLIX Ha NpeanpuaTun x;(4en.) n cpeaHerogoBown
CTOMMOCTW OCHOBHbIX (POHA0B X, (MSH. py6.), NpeacTaBneHHble B Tabnuvue:

KoaghgbuyueHm

demepmuHayuu 0,81
MHoxxecmeeHHbIU

KoaghpuyueHm Koppensayuu ?

YpaeHeHue peepeccuu Iny =?+0,48Inx; + 0,621nx,
CmaHOapmHbie owubKu Spo = 2, 8,1 = 0,06, Sp, =?
napamempos

t-kpumeput Onsi napamempos | tpo = 1,5, t,; =?,tp, =5

BoccrtaHoBuTe nponyLleHHbIe XapaKTePUCTUKW. 3HadeHust HahdeHHbIX MapameTpoB
3anuLunMTe B CTPOKY Yepes npoben
OTtBeT: 0,9 3 8 0,124

3A0AHUNE 4
Mepen Bamnm 4yacTb BbiBO4A WTOrOB MO MHOrO(akToOpHOM pPerpeccrMoHHON MOoAEenu,
noslyd4eHHas ¢ nomowbto MSExcel.

CmaHdapmHas t-
KoaghpuyueHmeol owubKa cmamucmuka P-3HaveHue
Y-nepeceuyeHune 0,664 0,0136 48,971 0,000
MepemeHHaa X 1 0,0003 0,0001 4,369 0,001
MNepemeHHan X 2 0,0002 0,0001 2,023 0,066

Ha kakom ypoBHe BEpPOATHOCTU OLWIMOKM 3HAYMM KOI(PULMEHT NpU NEPEMEHHON X2,
€CMU ts,(@ = 0,05) = 2,179, tra6,(@ = 0,01) = 3,055, tpu6,(¢ = 0,1) = 1,7827

B oTBeT ykaxute 4ncro co 3HaKoM npoueHTa

OTtBeT: 10%

3A0AHUVE 5

B ypaBHeHUN MHOXecCTBEeHHOW perpeccun KoadpduumneHT getepmuHaumm paseH 0,87.
Kakon npoueHT Bapuaumm Y He OOBbSACHAETCA BIIMSHUEM BKITHOMEHHbLIX B MOAESb
006 BACHALWNX NEPEMEHHbBIX?



B oTBeT ykaxuTte yncno, 6e3 3Haka %.
OtBeT: 13

3AOAHUE 6
YpaBHeHe MHOXeCTBEHHOWN perpeccumn umeet Bua: y = 3,5+ 2,8z — 6,3w
tbz - 8,6, tbw == —0,4‘5
Kakon 13 koadpuuneHToB MHOXECTBEHHOW PeErpeccum ABnsaeTcs ctTaTUuCTUYeckn
3Ha4YUMbIM?
B oTBeT ykaxute z unun w.
OTBeT: 2
3AOAHUE 7
MogenuposaHue nNpmobbInnM UpMbl NO YPaBHEHMIO Perpeccun NPUBENo K pesyrbTaTam,
npeacTaBneHHbIM B Tabnuvue:

MpnbbiNb pupmebl, ThiC. pyo., V|
Ne n/n
dakTnyeckan | pacyeTHas
1 10 11
2 12 11
3 15 17
4 17 15
5 18 20
6 11 11
7 13 14
8 19 16

Uemy paBHa cymma KBagpaTOB OTKMOHEHWN (PAKTUYECKMX 3HAYEHUM OT pacyEeTHbIX?
B oTBeT ykaxute ymcro.
OtBeT: 24

3AO0AHUE 8
lMepen Bamy 4acTb BbiBOAA WTOrOB MO MHOrodakTOPHOM PErpeccMOHHON MOAEenw,
nonyyeHHas ¢ nomowbio MS Excel.

CmaHdapmHas t-
Koagpgpuyuermel owubka cmamucmuka P-3Ha4eHue
Y-nepeceyeHune 45,71 3,895 11,736 0,000
X1 0,44 0,039 11,039 0,000
X3 2,27 0,541 4,195 0,000
X4 -0,08 0,057 -1,464 0,155

AsnseTkes N KO3 PUUNEHT NPU NEPEMEHHON X4 CTaTUCTUYECKN 3HAYUMbIM?
B oTBeT ykaxuTe ga unu Het
OTBeT: HeT

20.2 NMpomexyTo4yHan aTrectauusa

ﬂpomemyTquaﬂ arrecrtauma no agucuunimHe ocylwectBideTca C MNMOMOLUbHO
MTOroBoro Tecta, K BbINMOJIHEHUIO KOTOPOro o6yl-|arou_u/||7|09| AonyckaeTca TOJIbKO nocrne
caa4yun oT4eTOoB O BbINOJIHEHUU na6opaToprlx 3aJaHui No BCeM I'IpOIZﬂ,eHHbIM TEMaM.

MepeyeHb BONPOCOB A1 NOATOTOBKU K 3a4eTy

1. OaHOgaKTOpHbIE PErpeCcCMOHHbIE MOAENN U METOL, UX NOCTPOEHMS
1.1. O6wwi BMA 0QHOMAKTOPHOW perpeccun
1.2. OueHka napameTpoB MOAENV METOAOM HauMeHbLLnx kBagpatos (MHK)



1.3. OueHKa kadecTBa ypaBHEHNA perpeccum (KoadduuneHTbl Koppenaunm n
AeTepMyHaLmmn, oUcnepcuoHHoe oTHowweHne duwepa, t-kputepun CTblogeHTa,
CcTaHdapTHble OWKNOKM NapaMeTpOB perpeccumn)

1.4 HenuHenHaa perpeccus; koppenaums ona HennmHeEnHom perpeccum

1.5. CopepxatenbHas UHTeprpeTaunsa napameTpoB perpecCUoHHON Moaenu

Mogenb MHOrogpakTopHOW perpeccun u MeTof ee NocTpoeHus

2.1. O6wwmn Bng Moaenn MHOXeCTBEHHOW pPerpeccum

2.2. OT16op chakTopoB NpM NOCTPOEHNN MHOXECTBEHHOW perpeccun

2.3. BbiGop dhopmbl ypaBHEHUST perpeccum

2.4. OueHka napametpoB mogenn MHK B maTtpuyHoin doopme

2.5. MHoXecTBeHHasi 1 YacTHas Koppenauus

2.6. OueHka HaileXXHOCTU pe3ynbTaToB MHOXECTBEHHOW perpeccum

2.7. DUKTMBHbIE NEPEMEHHbBIE BO MHOXXECTBEHHOWN perpeccum

MocTpoeHne Mogenn MHOXECTBEHHOW perpeccum B YCNoBUAX MYNbTUKONNMHEAPHOCTH

dakTopoB

3.1. lMoHATME MYNbTUKONNMHEAPHOCTN hakTOPOB

3.2. Cnocobbl onpeaeneHnsa addekta MynbTUKONIMHEAPHOCTH

3.3. Mpuembl ycTpaHeHUsi MynbTUKONNIMHEAPHOCTM (haKTOPOB:

a) UCKMYeHne U3 Moaenu O4HOro NN HECKOMbKMX (hakTopoB;
6) npeobpasoBaHue hakTopos;

B) MeTO[, rMaBHbIX KOMMOHEHT,

r) rpebHeBas perpeccus Unum puopK — oueHnBaHue.

"eTepockegacTU4HOCTL M 0600LEHHas cxema perpecCuoHHOro aHanmsa

4.1. MoHATNS reTepockeaacTUYHOCTN U FOMOCKEAACTUYHOCTN OCTaTKOB perpeccum

4.2. TecTbl Ha reTepockedacTUYHOCTb (TecT YauTa, TecT bpeywa-llarana, Tect
MNonbadenbaa-KeaHarta)

4.3. B3BeLleHHbIN MeTo4 HaMMEHbLUMX KBaapaToOB B YCIOBUSIX
reTepockefacTU4HOCTH

lMocTpoeHne mogenu MHOXECTBEHHON PeErpeccun Npu Hanu4yMmM aBToKoppensiumm B

ocTaTkax

5.1. [Npu4mHbl aBTOKOPPENSLUMN B OCTaTKax U MOLENM 3aBUCUMOCTIN OCTaTKOB OT

BPEMEHMU

5.2. MeTtoauka onpeaeneHnsa aBTokoppensauum B octatkax — kputepun dapbuHa-
YoTcoHa

5.3.  OueHka napameTpoB MOAENN Perpeccun Npu Hannydnm aBTOKOPPENALMA B
ocTaTKax

MoaenvpoBaHne OAHOMEPHbIX BPEMEHHbIX PSA0B

6.1. lMoHsATME BPEMEHHOrO psaa; ero OCHOBHbIE KOMMOHEHTHI

6.2. Tunbl pocTa BPEMEHHOrO psiAa 1 BbIOOp aHaNUTUYECKon PyHKLMK,
OonucbIBaloLLEN TPeHA:

a) NOCTOSAHHbIN POCT;

6) yBennunsaoLLMncsa pocT;

8) YMeHbLUaLWUNCs pocT;

2) pOCT C Ka4eCTBEHHbIM U3MEHEHMEM OUHAMUYECKUX XapaKTEPUCTUK

6.3. lMpoBepka agekBaTHOCTU TPEHOO0BLIX MOAENEN

6.4. ApouTmBHasa moenb BpeMeHHOro psaa

6.5. MynbTunnMkaTMBHaa Mogerb BpeEMEHHOro paaa

6.6. MopenupoBaHune ce30HHbIX konebaHui ¢ NOMOLLLI0 PUKTUBHBIX NEPEMEHHbIX

OuHamundeckme OKOHOMEeTpun4yeckme moaesnm



7.1. O6Lwas xapakrepucTika mogernen c pacnpegeneHHbiM fiarom 1 Mogenemn
aBTOperpeccun.

7.2.  WN3yyeHue CTpyKTypbl Nara v BblI6op BUAa Mogenu ¢ pacnpenesieHHbIM farom:
a) naru Arnmos;
©) meToa Koika

7.3. Mopgenun aBToperpeccun. OueHka napaMmeTpoB aBTOPErPECCUOHHBLIX MoAENeNn
METOAOM UHCTPYMEHTasbHbIX NepPeMEHHbIX

7.4. WHTepnpeTauna napameTpoB MoZesien ¢ pacnpefeneHHbIM narom 1 mogenemn
aBTOperpeccumn

NTOrOBbIV TECT

BapuaHT Ne 1

1. Yto cnenyet npeanpuHsATL, ecin 3Ha4YeHne KoaddurumeHTa koppensaumm 6nmsko k 07

1) NpuHATL peleHne 06 OTCYTCTBUMN CBSA3N MEXAY X N Y,

2) NnepenTun K NOCTPOEHNI0 MHOrOGhakTOPHOM MOLENN, BKIOYMB B MOAENb
AONONHUTENbHbIE (PakTopbI;

3) nepenTn K NOCTPOEHUIO HENMHENHON MOAENN.

7 2
2. Kak B nokasaTeribHONM MoAenn WHTeprnpeTupyeTca KoadmMULMEHT perpeccumn b1 7

1) k03(pPUNUMNEHT 3NMaCTUYHOCTY;
2) KoadhPULMEHT OTHOCUTENBHOIO POCTA;
3) KoadhdPULMEHT abCONTHOrO pocTa.

3. Kak B cTeneHHON Mogeny UHTepnpeTupyeTcst KoaMULMEHT perpeccum bl’?

1) KO3(hPULMEHT 3NaCTUYHOCTY;
2) K03dPULMEHT OTHOCUTENBHOIO POCTA;
3) kKoadhpULMEHT abCONKTHOIO pocTa.

4. Y10 nokasbiBaeT k03 pUNEHT perpeccmm NMHENHON mogenn?

1) Ha CKOIbKO EAVHUL, UBMEHUTCS Y, €CIU X M3MEHWIICS Ha eQVHULLY;
2) Ha CKOJIbKO NPOLEHTOB U3MEHUTCS Y, ECINN X U3MEHWUIICS HA OOMH MPOLIEHT;
3) OTHOCUTENBbHYIO BENUYMHY M3MEHEHMS Y NPU U3MEHEHUM X HA eaVHULY

5. Kakos obLwinin BUA Moaenn MHOXECTBEHHOW perpeccumn ?
1) Y =bog+ by*xy;+by*xxy;+ ..+ byxx,+ €
2) Y =fXB)+e
3) Y =fx+ f(b)+e

6. Kakaa copmyna ucnonbsyetca AN OLEHKM napameTpoB MOAENN MHOXECTBEHHOM
NMHENHon perpeccun?
1) b=xQ ') 1xyY
2) b=XX)'XY
3) b=&Xx)'XxY
4) b=XX)'XY

7. C NOMOLLbIO KaKoro KpuTepusi OLLeHNBAETCS 3HAYMMOCTb KO3(hdULMEHTOB perpeccun?
1) xu-kBagpar;
2) F-kputepus;
3) kpuTtepun dapbuHa-YoTcoHa



4) t-ctatuctukm CTblogeHTa

8. YTO0 M3 NnepeyvncrneHHoro OTHOCUTCA K 8 — koadhduumeHTam?

1) B — koathbdmumeHTbl 4BASAOTCA CTaHO4apTU3NPOBaHHbIMKU KO3 MUMEHTaMN
perpeccun,

2) B — KO3PUUMNEHTBI HE ABMAIOTCA PeLUEeHNAMU CUCTEMbI HOPMarbHbIX YPaBHEHUN B
cTaHgapTu3npoBaHHOM MacluTabe,

3) B — K09 PULMEHTLI 3aBUCAT OT MacwTaba N3MepeHNIn 3aBUCUMbIX U HE3ABUCUMBbIX
nepemMeHHbIX,

4) B — ko3appULUMEHBbI MOTYT ObiTb MCMOSMBb30BaHbl AN paHXUpoBaHUsa GakTopoB Mo
CTEeNneHn nx BNUsiHUS,

9. Yto nokasbiBalOT CTaHO4APTHbIE OLWMOKN KO3hPUUNEHTOB perpeccun?
1) HECMELLEHHOCTb OLEHOK KO3hDULMEHTOB PErPECCUM;
2) YpOBEHb HaAEXHOCTU BbIYUCIIEHHbIX OLLEHOK KO3GhMULMEHTOB perpeccuu;
3) MatemaTnyeckoe oXxungaHue oueHoK KoadhdPULNEHTOB PErPECCUMN.

10. Yemy paBHbl cTaHOAPTHbIE OLIMOKN KO3hUMLMEHTOB perpeccumn?
1) anemeHTam nepBOW CTPOKM KOBapUaLUMOHHOW MaTpulbl BEKTOPHOM OLEHKM
perpeCccmMoHHbIX KO3 PULMEHTOB;
2) AunaroHanbHbIM 3fieMeHTaM KOBapuauMOHHOW MaTpuubl BEKTOPHOM OLEHKU
perpeCccmMoHHbIX KO3PPULMEHTOB;
3) KBagpaTHOMY KOPHIO M3 AMarOHarbHbIX SrIEMEHTOB KOBapVaLMOHHON MaTpULLbl BEKTOPHOM
OLIEHKN PerpecCUOHHbIX KO3dhMUMEHTOB.

11. Y70 TAkoe MynbTMKOMINMHEAPHOCTb (PaKTOPOB?
1) 6Gonee 4yem aBa pakTopa CBA3aHbl MeXay CoboM NMMHENHON 3aBUCMMOCTbIO
2) BbICOKasi B3aMMHasi KOppenmpoBaHHOCTb (PakTOpPOB X M NokasaTens y
3) oOTCyTCTBME B3aMMHOW KOPPENMPOBAHHOCTUN OO BACHAIOLMX NEPEMEHHbIX.

12. Y70 roBOPUT O HANUYUMN MYNbTUKOSTITMHEAPHOCTIN?
1) onpeagenutenb matpuubl X’ X 6rm3ok k 0
2) onpegenutens matpuubl X’X meHbLe 0
3) onpegenuTenb Mmatpuubl X' X paBeH 0
4) onpegenutenb maTpuubl X’X 6onbLue 0

13. Y10 Takoe aBTOKOpPPENALMS B OCTaTKax
1) Hanuyne HenoCTOSIHHOM AUCNEPCUMM OCTATKOB MEXAY OCTaTKaMm TEKYLLNX U
npeablaywmx HabnogeHuin.
2) Hanuume CTporon PyHKUMOHANbHOW 3aBUCUMOCTU MEXAY OCTaTKaMmn TEKYLLMX U
npegbioyLmx HablogeHun.
3) Hanmuue Koppensaunm Mexagy octaTkamm TeKyLUMX 1 npeablayimx HabnogeHun

14. Bbibepute BEPHbIE takTbl 06 aBTOKOppEnsumMm B ocTaTkax:
1) oHa MoxeT BbITb 3anucaHa, kak M (r(si, ej)) =0

2) OHa MOXeT BbITb 3anucaHa, kak M (r(si,ej)) #0

3) oHa MOXeT BbITh 3an1caHa, kak M (r(si,ej)) >0

4) oHa MOXeT 6bIThb 3anMcaHa, kak M (r(si, ej)) <0
15. Kakon aBTokoppensauumn B octatkax HE cywecTtsyeTt?

1) nonoXuTenbHON
2) oTpuuaTenbHon



3) HyneBou
4) NOCTOSIHHOW

16. Kakow TecT npegnonaraeTt NocTpoeHne HepaBeHcTBa Buaa nR? > x2 (m—1) ?
1) TecT bpeywa-araHa,
2) TecT YanTa,
3) Tect lNonadenbaa-Kyangra.

17. Kakoe 4Mcrno cooTBeTCTBYET MakCMMarbHOMY MOMNOXUTENBHOMY 3HAYEHMWIO
koadhduumreHTa [JapbmnHa-YoTcoHa?

1) 0
2) 2
3) 4

18. Kak HE MOXXET 6bITb 3agaHa aBTOKOppensiums B octaTkax?
1) &=¢&_1+ y
2) & = P&y + y
3) &= &Pty

19. Kakom xapakTepucTUKOM BPEMEHHOrO psga 4ABMsSeTcs cpedHuin abConoTHLIN

npupocT?

1) xapakTepuCTUKOW, OTpaxalollen noBedeHUe BPEMEHHOro psiga B TeKyLwui
MOMEHT BPEMEHMU;

2) XapaKkTepuUCTUKOW, OTpakatollen noBedeHue BpPeMeHHOro psiga B LEenoMm 3a
BECb Nepuos;

3) XapaKTepucCTUKOW, oTpaxkatoLlen noBedeHne BPEeMEHHOro psga B Havane v B
KOHLIe paccmaTpuBaemoro nepuoga

20. B kakom crnyvae pekoMeHOyeTcs NPUMEHATb AN MOAENMPOBAaHUS NokasaTenen c
yBenu4ymsamLmMmMcsa poctom napabdony?
1) ecnu oTHOCUTENbHAsA BENMYMHA NPUPOCTa YBENMYMBAETCH HEOrPaHNYEHHO;
2) ecnu abcontoTHasa BeNuYMHa NpMpocTa pacTeT No NMHENHOMY 3aKOHY;
3) ecnu oTHOCUTeNbHasA BENMYMHa NPMpOCTa NOYTN HEM3MEHHA

21. Cymma Bcex Koap1LMEHTOB bj MOAENM C NaroBbIMM NepeMeHHbIMU Ha3blBaeTCs:
1) KpaTKOCPOYHbLIM MYSbTUNIINKATOPOM;
2) MPOMEXYTOYHbIM MYNbTUNIIUKATOPOM;
3)  [ONrocpOYHbLIM MyNbTUNIIMKATOPOM.

22. Kakon meToq OCHOBaH Ha MPeanofioXEeHUN O TOM, YTO CTENEHb BIIMSIHUSA aroBOK
nepemeHHon YybblBaeT MO Mepe BoO3pacTaHuMsi fara COrfacHO 3aKoHY,
OnNnCcbIBaEMOMY reoMeTpU4ECKOn Nnporpeccnen?

1) meTOn HaMMEHbLUUX KBaapaToB;

2) metoh ANMOH;

3) wmetoa Koika;

4) MeTOoA MakcumarnbHOro npaesgonogobus.

23. MeTtog Kowika ocHOBaH Ha NpeanosfioXXEeHUN O TOM, YTO CTEMEHb BIIMSHMS aroBomn
nepeMeHHoON yobIBaeT No Mepe BO3pacTaHus B:
1) apudmeTnyeckon nocnegoBaTenibHOCTY;
2) reomMeTpuyeckon nocrneaoBaTenibHOCTY;
3) ntobon nocnegoBaTeENbLHOCTH.

24. Mogenb ANMOH CTpOUTCA B NPeLnONOXeHNN, YTO:



1) sHauyeHuss KO3PUUMEHTOB b; Moaenu MoryT ObiTb annpoKCUMMPOBaHDI
NOfIMHOMaMM COOTBETCTBYIOLLIEN CTENEHN OT BENNYMHbI Nara j ;

2) cTeneHb BNMsSIHUS NaroBow nepemMeHHon ybbiBaeT no mepe BO3pacTaHus
nara no 3akoHy, onucbiBaeMomy apudMeTU4eCKon nporpeccuen;

3) cTeneHb BNUSAHMA NaroBOW NepemMeHHon yObiBaeT MO Mepe BO3pacTaHust
nara no 3aKkoHy, ONMMCbIBAaEMOMY reoMeTPUYECKON Nporpeccnen.

25. Kakon npouecc HasblBaeTCs aBTOperpecCnUoHHbIM?
1) ecnn ero TeKywme 3HaA4YeHUs HaxodATCA B FIMHEMHOW 3aBUCUMOCTM OT
npeablayLwmx 3Ha4eHun;
2) ecnn ero TeKkyllune 3HavyeHUst HaxoaaTcs B NIMHEWHOW 3aBUCUMOCTU OT
dhakTopa BpeMeHu;
3) ecnn ero TeKylme 3Ha4YeHMst HaxodaTcs B JIMHEMHOW 3aBUCMMOCTM OT
TEeKyLLMX N NpeablayLLmx 3Ha4YEHWNA.

26. Kak 3anucbiBaeTca Moaernb aBTOPErpecCnMoHHOro npoLecca NepBoro nopsaka?
1) ye=ay+a.t+ &
2) ye=aptaryi1te&
3) ye=ayg+ ayxi_1 + &.

27. AQOWNTMBHYIO MOAeNb PEeKOMeHAyeTCa CTpOouTb, KOorga amnnutyga Ce3OHHbIX
KonebaHui:
1) uMMeeT TeHOEHUMI0O K BO3PacTaHMK WU CHUKEHUIO B 3aBMCUMOCTU OT
YPOBHS BpEMEHHOro psaa;
2) OCTaeTcsi NPaKTU4YeCKM HEM3MEHHOW BO BCEX LIMKNAX;
3) C TeyeHnem BpeMeHu 3aTyxaer.

28. MynbTUNNMKaTUBHYIO MOAENb pPEKOMEeHOyeTCcsa CTpOuTb, Korga amnnutyaa
CE30HHbIX KonebaHui:
1) UMeeT TEeHOEHUMIO K BO3PaCTaHUIO MMM CHWXKEHUIO B 3aBMCMMOCTU OT
YPOBHSA BPEMEHHOIO paaa;
2) oCTaeTcs NpakTUYeckn HEM3MEHHOM BO BCEX LIMKMAX;
3) C TEeYEHNEM BpPEeMEHU 3aTyxaerT.

29. Mopenb Ce30HHbIX KonebaHui B BUAE MHOXECTBEHHOW perpeccum no CBOEn CyTu
npeacTaBnserT:
1) pa3HOBMAHOCTb MYNbTUNIMKATUBHOW MOAENW BPEMEHHOIO psaa;
2) pasHOBUOHOCTb aaaUTMBHON MOAENN BPEMEHHOIO pPaaa;
3) Moaenb, KOMBUHMpYOLWaa agauTMBHOE U MYNbTUMMMKATUBHOE npeacTaBreHne
CE30HHOM COCTaBNAKLWEN BPEMEHHOIO paaa.

OnuncaHune TexHonormm npoeegeHuns

ObGyu4atowimecs BbINOMHAT BblAaHHble TECTOBble 3afaHust (MO BapuaHTam) B
TeyeHue 45 MUHYT.

OTBeT Ha BOMpoc TecTa npeanonaraeT BbIOOp BEPHOW anbTepHaTVBbl U3
NpeasnioXeHHbIX BapuaHTOB. HekoTopble BOMPOCHI AOMyCKalT BbIOOP HECKOIbKUX
BapuvaHTOB OTBETOB. 3a KaXabli MpaBuIbHbIA OTBET Ha BOMPOC TecTa AaeTcs OAWH
6ann. Obuwee konnyecTBo GanmnoB COOTBETCTBYET KONMMYECTBY TECTOBbLIX BONPOCOB.

Tpe6OBaHI/1$I K BbIMONMHEHUIO 3a4aHNN (I/IJ'II/I LUKalbl 1 KpUTepmun OLl,eHI/IBaHVISI)

ﬂ,]‘lﬂ oueHnBaHUA TECTOBbIX 3aﬂaHI/1I7l MCcnosb3yeTcd LWKana:
«3a4YTEeHO», «HEe 3a4YTeHO»

Kputepuu oueHBaHNS UTOFOBOrO TecTa



KpuTepun oueHuBaHus

LLIkana oueHoK

O6yvaromnnca OEMOHCTPUMPYET B LENIOM 3HaHWe 0Gas30BbIX MOHATUN
9KOHOMETPUKM, OCHOB 3KOHOMETPUYECKOrO MOAENMPOBAHUS, PErpeccumn u
Koppenauuum, 06006LeHHON CXEMbI perpeccuoHHOro aHanuaa,
0COBEHHOCTEN MOAENMPOBAHNS BPEMEHHBIX PSAO0B, CE30HHbIX KonebaHun n
AVHAaMUYEeCKMX MpOLECCOB C pacnpedeneHHbiMU  naramu;  nNposiBun
CnocoBbHOCTb AOCTATOYHO BbICTPO OPUEHTUPOBATLCA B MaTepuane, oTBeyas
Ha BOMPOCbI MTOrOBOrO TecTa B paMKaxX OrpaHU4YEHHOro MnpOMEXyTKa
BpemeHn. KonmyectBo HabpaHHbIX GannoB 3a MTOroBbi TECT COCTABMIIO
18-29.

BbinonHeHne nabopaTtopHOro npakTnukyma B nNosiHoM o6beme nokasano
YMEHNE CTPOUTb SKOHOMETPUYECKME MOZENW PasHOro YPOBHS CITOXHOCTMH,
CnocobHOCTb aHanu3MpoBaTb W  COAEPXaTeNnbHO MHTEPNPETMPOBaTb
nony4eHHble pesynbTaTbl.

Tekywas arrectaums B TeCTOBOM bopmaTte 3akpbiTa C CyMMapHbIM
OLEHOYHbIM B6anmnom He meHee 6.

3ayTeHo

OOyuvarowmncs AeMOHCTPUPYET YPOBEHb 3HAHWMIA 0a30BbIX MOHATUM
9KOHOMETPUKM, OCHOB 3KOHOMETPUYECKOrO MOLENMPOBAHUS, PErpeccumn u
Koppenauunm He [[OCTaTOuYHbIA ONs OUEHKM «3ayTeHo». KonmyecTBo
HabpaHHbIX 6annoB 3a UTOrOBLIN TECT COCTaBMIO MeHee 18.

Tekywiaa artrectaumss B dopmate OT4eToB Mo nabopaTopHomy
NPaKkTUKyMy He 3a4TeHa no 6onbLuen YacTn pa3aenoB ANCUMMITUHBI.

Tekywan atrectauuss B TECTOBOM hopmaTte 3akpbiTa C CyMMapHbIM
OLEHOYHbIM Gannom meHee 6.

He 3auTteHo




