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Ha 3acedaHuu Kadeapbl MEXKIYHAPOJHBIX OTHOUIEHUH U TOCYIapCTBEHHOTO
ynpasnenus FO31'Y. PackpriBatoT 0a30By10 MpoOiieMaTuKy Kypca, MPeaoCTaBIsS 0T
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BBenenue

Meronuyeckne ykKa3aHUs pa3paboTaHbl C IENbI0  OKa3aHHUS

TIOMOIITH CTYJCHTaM HaTpaBIICHUS TIOJITOTOBKH
38.04.01 DxoHoMHuKa TMpH MOATOTOBKE K JIA0OpaTOpHBIM paboTam IO
TVCTIVITLTAHE «KOHOMETpHUKA (TPOIBUHYTHIT YPOBEHB )».

CucreMaTu3UpOBaHHbIC METOJUYECKHE  pa3pabOTKH cojiepkaT
METOJMKY OpraHu3aluu JabdopaTopHbIX padOT, HEOOXOAUMBIX IS
3aKPEIUICHUSI WA OBJIAJICHUSI MPAKTUYECKUMHU HABBIKAMH, TEMATUKY U
METOJMKY Pa3JIUYHBIX MPAKTUUECKUX (POPM 3aKperuieHUs: 3HaAHUM,
U3JI0KEHHBIX B (hopMe, yA0OHOU JIJ11 U3YYEHUS U YCBOCHUSI.

JucuumninHa « O9KOHOMETpUKA (MPOJBUHYTHIN YPOBEHB)» U3ydaeTCs
Ha MEPBOM KYypC€ B MEPBOM CEMECTpPE, U PacCMaTpUBAET METOI0JIOTHIO
OpraHu3alu Mpolecca ynpaBJeHUs, PEJACTABICH JeTalbHbIA aHaU3
YCJIOBUUA M (PAKTOPOB KayecTBa YMPABICHUYECKHUX PEIICHUM, OINHUCAHBI
MOJENIM, METOJOJIOTMS W  OpraHu3amus Ipolecca pa3pabOTKH
yIPaBJICHYECKOTO PEIICHUS.

IIpennaraemple yKa3zaHWsi COAEpXKaT OCHOBHBIE BOIPOCHI, Ha
KOTOpbIE HEO0O0XOJMMO OOpaTUTh BHHUMAaHHWE TPHU TMOATOTOBKE K
BBITIOJTHEHUIO JIa0OpPaTOPHBIX pabOT M CHHUCOK HEOOXOAUMOM IS
U3YYEHUS JAHHBIX BOIPOCOB JHUTEpaTypbl. METOIUYECKHE YKa3aHUs
BKJIIOUAIOT 3aJlaHMs I BBINIOJIHEHUSI B XOJIe JIaDOpaTOpPHBIX PadoT,
BOIIPOCHI JJIs1 CAMOKOHTPOJIS.

JlaHHBIE ~ METOJAMYECKHE  YKa3aHUsS  IO3BOJSAT  CTYACHTaM
MOATOTOBUTHCS K BBITIOJHEHHUIO JIA0OPATOPHBIX pabOT MO pasiaesam
Kypca, a TakXke JIy4dllle MNOATOTOBUTHCA K KOHTPOJIIO PE3YJIbTaTOB
o0y4eHus.



1 Ilnanupyemble Ppe3ybTAaTbl O0y4YeHHsl, COOTHECEHHBbIE C
IUIAHUPYEMbIMH pe3yJbTaTamu ocBoeHust OI1

Heab AucUMIUIMHBI: POPMUPOBAHUE Y CTYJIEHTOB TEOPETUUECKUX
Heas aucuumianHbl: GOPMUPOBAHUE 3HAHUN M YMEHUM, CBA3AHHBIX C
[IPOBEPKOH, 000CHOBaHUEM, OLICHUBAHUEM KOJINYECTBEHHBIX
3aKOHOMEPHOCTEN U KaUECTBEHHBIX YTBEPKACHUHN (TUIOTE3) B MUKPO- U
MAaKpOIKOHOMHUKE Ha OCHOBE aHAIN3a CTATUCTUYECKUX JAHHBIX.

3agauy JUCHUIIJIMHBI:

- U3YYCHHE  CTYJEHTaMU  TMOJXOAOB K  IOCTPOCHUIO
SKOHOMETPUYECKUX MOJCIICH U METOJI0B UX peanu3allui;

- o0yueHHE TPUMEHEHUIO Pa3JIMYHBIX METOJIOB B PEIICHUU
3a/71a4 aHaJIu3a IKOHOMHYECKHUX U COLMAIbHBIX MPOIIECCOB;

— OBJIQJICHUE TMpPUEMaMH OIICHWBAHUS  3aKOHOMEPHOCTEH B
MUKpPO- ¥ MAaKpOAPKOHOMHMKE Ha OCHOBE aHaju3a CTaTUCTHYECKHUX
TAHHBIX

- MOJTy4YeHHE ONbITA MPOBEACHUSI PErPECCHOHHOIO aHaln3a U
MPOTHO3HWPOBAHUS;

— BbIpa0OTKAa YMEHHMH W  HABBIKOB OJKOHOMETPHUYECKOIO
MOJICITMPOBAHUS U COAEPKATEILHOTO aHaJIi3a €ro pe3yJbTaToB;

—  pa3BUTHE Yy CTYJICHTOB JIOTUYECKOTO U AHAJIUTHYECKOTO
MBIIIIEHUS.

—  KaTeropuu U MOHATHUS IKOHOMETPUKH;

—  METOAbl  opraHuzanuu  cObopa, OOpabOTKM  JITaHHBIX
(MaTepuaioB) HaOJIOICHUS;

—  MOJXOJbI K TOCTPOCHHIO ASKOHOMETPUYECKUX MOJEIEH Hu
METOJIOB MX peau3alluy,

—  METOJbI U CPEICTBA IKOHOMETPUUECKOTO MOJICITUPOBAHUS;

yMeTh:

—  OmpeAeNsiTh eI W Ppe3ysbTaThl HKOHOMETPHUYECKOTO
UCCIICIOBAHUS;

—  00OCHOBBIBATH BBIOOD METOJI0B U CpPEACTB
SKOHOMETPHUYECKOT0 MOJICTTUPOBAHUS MpU PEIICHUH 3a/Jad aHalu3a
SKOHOMUYECKHUX U COLIMAIBHBIX MPOILIECCOB;

—  OCMBICJIEHHO  OXapaKTepu30BaTh  Mpoleaypsl  coopa,
00paboTKu U aHanu3a HHGOPMAIIUH;



— Pa3bACHATL MCTO/bI, IPUMCHACMBIC SKOHOMCTPHKC,

— KPUTHYCCKU OLICHUBATDL PC3YJIbTATBI 9dKOHOMETPHUUICCKOT'O
MOACIUPOBAHHAA,

— 00OCHOBBIBATh PE3YyJIbTAaThI 9KOHOMCTPHUYICCKOI'O
MOJCINPOBAHUA IIPpHU PCHICHUMU 3aa4 aHaJIu3a 3SKOHOMHUYCCKHUX H
COMATIbHBIX IIPpOLECCCOB, UIIIOCTPUPOBATH YCBOCHHBIC TCOPCTUYCCKHUC
ITOJIOKCHUS CBOMMHU PACUCTAMMU,

BJIA/IETh:

—  METOJaMHM M  CpelIcTBaMu  00pabOTKH  MH(pOpMALNH,
NO3BOJISIIOIIMMU TIPOTHO3UPOBATH CBOWMCTBA W MOBEACHUE OOBEKTOB
npodheCCUOHATLHON JIeATEIbHOCTH;

—  HaBbIKAMM aHAJIU3a MAacCCHUBOB SKOHOMMYECKHUX JaHHBIX,
MHTEpIpPETAMU SKOHOMETPUYECKHUX MTOKA3aTeNeH;

—  HaBbIKaMM PEIICHUS NMPUMEPOB U 3aJ]ay, COCTABIICHUS CXEM,
BBITIOJTHEHU S TTPAKTUYECKUX 3aJIaHUM;

—  HaBbIKAMM  3KOHOMETPHYECKOTO  MOJCIMPOBAHUS U
COJIEpPKATEIBLHOIO aHaIM3a €ro pe3yJibTaTOB HA OCHOBE MCIIOJIb30BAHUS
MPUKJIAIHBIX TAKETOB MPOTPAMM.

B pe3yabTare n3ydyeHusi JaHHOUH JUCHHUILUIMHBI Y O0y4arOUIUXCS
(hOpMUPYIOTCS CAEAYIOIINE KOMITETCHIINH

—  CIOCOOHOCTBIO K aOCTPaKTHOMY MBIIUICHHUIO, aHaIU3y,
cuatesdy (OK-1);

—  CIIOCOOHOCTBIO NPUHUMATH OpTaHU3aIMOHHO-
yrpasieHueckue pemenus (OITK-3);
—  CIIOCOOHOCTBIO 00OCHOBBIBATH aKTyaJbHOCTb,

TEOPETUYECKYI0O M TMPAKTHUYECKYIH0 3HAYUMOCTh W30pPAaHHOW TEMBbI
Hay4dHoro uccienoBanus (I1K-2);

—  CIOCOOHOCTBIO TIPEACTABIATh PE3YyJbTaThl MPOBEACHHOTO
MCCJICIOBAaHNS HAYYHOMY COOOIIECTBY B BUE cTaThk v qokmana (I1K-
4);

—  CNOCOOHOCTBIO OIIEHUBATh A(MPEKTUBHOCTH MPOEKTOB C
yaeToM (pakTopa HeonpeneineHHocTH (ITK-6);

—  CITOCOOHOCTBIO aHAM3WPOBATH M KCIOJIL30BATh PA3INYHBIC
MUCTOYHUKN WH(POPMAIMK I TPOBEICHUS SKOHOMHUYECKHUX pPACUCTOB
(ITK-9);

—  CITIOCOOHOCTBIO pa3pabaThiBaTh BapHAHTHI YIPABICHUYCCKUX
pelIeHU 1 000CHOBBIBATH X BHIOOP HA OCHOBE KPUTEPHUEB COLMATIHLHO-
skoHOMHYecKor 3 dexTurHocTH (ITK-12).



MecTto UCHMIVIMHBI B CTPYKType 00pa3oBaTre/ibHOM
NMPorpaMmabl

«IDKOHOMETpUKa (NMPOABUHYTHIA  YPOBEHB)»  MPEICTABISACT
00s13aTeNIbHYI0 JUCHUIUIMHY ¢ uHIekcoM bl1.b.3 0a3oBoii uacTtu
yueOHoro 1iaHa HarpaniieHus moarotoBku 38.04.01 DkoHommka Bcex
npoduiieid, uzydaeMyro Ha 1 kypce B 1 cemectpe.

2 Conepxkanue 1 00beM J1a00PATOPHBIX PadOT

CtpykTypa 1abopaToOpHbIX pabOT Npe/icTaBieHa B TAOJIHIIE.
Tabmuua 1 — JlabopaTopHble pabOTHI

Ne HanmenoBanue 1a00paToOpHbIX O0beMm, yac.
pabot Ounoli | 3a04HOM
dopmbl | popMbI
1 2 3 4
1 Onenka KO3 (pbUIIEHTOB perpeccuun 5 1
metoaoM Monre-Kapiio
2 MHOXEeCTBEHHBIN perpecCUOHHBIN aHaIN3 4 2
3 ITocTpoeHne HETMHEWMHON MOACIH 2 1
Hroro 8 4

3 Meroauueckne MaTepUAJIbl, ONpedeJANIHEe MPOLELyPbI
OLICHMBAHWS 3HAHWI, YMEHHUI, HABBIKOB H (MJHM) ONbITA
HeATeJIbHOCTH,  XapaKTepU3yIuX  31anbl  (GOpMHPOBAHUA
KOMIIETEHIIM HA JIa0OPATOPHBIX padoTax

[Iporienypsl OlICHMBAHUS 3HAHWM, YMEHUW, HABBIKOB W (WJIN)
OMbITa JICATEIIbHOCTH, XapaKTepU3YIOIIUX dTamnbl  (HOPMHUPOBAHUS
KOMIIETEHIIUM, PETYJIUPYIOTCS CICAYIOIIMMH HOPMATHUBHBIMH AaKTaMHU
YHUBEPCUTETA:

- Ilonoxxkenue I1 02.016-2015 «O GayibHO-PEUTUHTOBOM CHUCTEME
OILICHKM Ka4eCTBAa OCBOCHHUS 00Pa30BaATEIbHBIX IIPOTpaMM»;

- METOAWYECKHE YKa3aHHs, MCIOJb3yeMble B 00pa30oBaTeIbHOM
MPOLIECCE, YKA3AHHBIE B CIIUCKE JIMTEPATYPHI.

Hna  mekywezo kKowmpons TO JUCHUIUIMHE B  paMKax
JEHUCTBYIOIIE B YHUBEPCUTETE OaUIbHO-PEUTHHTOBOM  CHUCTEMBI
MPUMEHSETCS CICAYIOIIUM MOPSI0K HaUUCIeHUs OaJIIOB:




Tabmuua 2 — Ilopsimox HauucineHus OawioB B pamkax BPC 3a
BBITIOJIHEHHE JJa0OPATOPHBIX padbOT

dopma KOHTPOJIsS MuHuManbHbIN 0am1 | MakcuMallbHbIN
oy

Oy | mpuMeYaHue | Oajul | IpUMEYaHue
JlaboparopHass pabota| 2 Beinosnmu, S | BoinmogHui u
No 1 «OneHka HO «HE «3alUTAIDY
K03 pureHToB 3AIUTHID)
perpeccuu METOJIOM
Momnte-Kapiao»
JlaGopaTtopHas pabota 4 Beinosnmn, 6 | Bemomaaun u
No2 « MHOXeCTBEHHBIN HO «HE «3AIUTHIDY
PErpeCCUOHHBIM 3aITUTHI
aHaJIU3»
JlaGopaTtopHas pabota 2 Beinosamn, S | BeinogHui u
Ne 3 «IlocTpoenue HO «HE «3alUTUIDY
HEJTMHEHHON MOJIETN» 3AIUTHIDY
Htoro 8 16

4 MeToauyecKue yKa3aHUA MO MOATOTOBKE K Ja0OPATOPHBIM
padoram

JlabopaTtopnas padora 1 «OueHka k03(p(PUIUEHTOB perpeccun
MetoaoM Mourte-Kapio»

[enbto paOoOThl SIBASIETCS MPOBEICHUE SKCIEPUMEHTOB METOJIOM
Mounte-Kapio, OLICHVMBaHUE TOYHOCTHU IIPOTHO3UPYEMBIX
KO3 PUIIUEHTOB PErpeccuu, BBIUUCICHUE IS HUX JOBEPUTEIbHBIX
WHTEPBAJIOB.

3ananue Ha 1abopaTopHyI0 padoTy

1. B3areb B KauecTBe OCTAaTKOB HOPMAJILHO pacIpeicsiCHHbIC
ClIy4alHbIE YMCJIa U PACCUUTATD IMSITh pa3 HOBbIC 3HaUCHUS Y.

2.  Bpraucauth K03QGUIMEHTHI perpeccun a u b, cpaBHUTH UX ¢
MPUHSATHIMU 32 UICTUHHBIE.

3. IlpoBeputh TOUHOCTH KOI(PPUIIUEHTOB PErPECCUM.

4. PaccuwmrtaTh cTaHJapTHbIC OMIMOKKM & M D B kaxkaoM w3



AKCIIEPUMEHTOB.
5.  JlaTh uHTEpBaJIbHBIEC OLICHKHU KOA(DPUIIUEHTAM PETPECCUH.
[Ipy BBIIOTHEHUM JAHHOW pPacyeTHOM padOThl PEKOMEHYETCS

UCII0Ib30BaTh TabaMuHbIM pegakTop Microsoft Office Excel.

IKCIEPUMEHTAJILHASA YaCTh

Hcnone3ys naHHble BBIOpaHHBIE B pacyeTHbIX pabortax Nel,2,
IPOBEIIEM dKCEPUMEHT N0 MmeToay MonTe-Kapno ¢ nenpro onieHuBanus
NOJIYYEHHBIX paHee KO3 (UIIMEHTOB PErPECCHUH.

HpCI[HOJ'IO)KI/IM, YTO UICTHUHHAA 3aBUCHUMOCTb UMECT BHU/.
y=0,1938+0,9071*x+U (1)

TO €CTh B pacyeTHON padoTe Ne2 ObLIM MOJTyYeHbl HCTUHHBIC 3HAYEHUS
K02 (HUITUEHTOB perpeccum.

Jns mpencraBieHUs CIy4YalHOM OCTAaTOYHOW COCTaBJISAIOLIEH U
UCIIONIb3YIOTCSl  CIIyYalHbIE  YHWCIA,  B3ATbIE W3  HOPMAJIBHO
paCIIPEACIICHHOW COBOKYITHOCTH C HYJIEBBIM CPEIHUM WU €IUHUYHOMN
AUCIEpCHe, KOTopble OyZeM 0003HayaTh Kak Ny, ..., My;. Cioyyaiinas
cocTaBJisironIas U; B IEPBOM HAOIIOJEHUU NPOCTO OyIeT paBHA Ny U T.
1.

3Has 3Ha4eHUs X U U; B KaXJAOM HaOJIOJACHUHU, MOKHO BBIYUCIIUTD
3Ha4YeHUsl Y, UCHoyib3ysl ypaBHeHue (19); sto caemano B Tabmmie 1.
Tenepr HEOOXOAMMO OILICHUTH PETPECCHOHHYIO 3aBUCUMOCTb MEXKIY
UCXOJIHBIMU JaHHBIMU X U TOJYYCHHBIMH 3HAYCHUSMU Y. YpaBHEHUE
IPUMET BU/I:

Y,=0,1712+0,9072*x )

B nanHOM ciydae olieHka a nmpuHsia MeHblnee 3HadeHue (0,1712)
no cpaBuenuto ¢ o (0,1938), a b coBcem Hemnoro Beime B (0,9072 mo
cpaBHeHuto ¢ 0,9071). PacxoxaeHusi BbI3BaHbl COBMECTHBIM BIIMSIHUEM
CIIy4alHBIX cOCTaBAOMIMX B 17 HabmoneHusx. O4eBUIHO, YTO OJTHOTO
AKCIEPUMEHTA TAKOr0 THUIIA HE JOCTAaTOYHO ISl OLICHKH KaydecTBa
perpeccun. Jlyig nmanbHEWIe MOpoOBEPKH HEOOXOAUMO TMOBTOPHUTH
AKCIIEPUMEHT C meM Jice UCTUHHBIM ypaBHeHUeM (19) u ¢ memu owce



3HAYCHUSIMH X, HO C HOGbIM HAOOPOM CIy4allHBIX 4YHCEN IS
OCTAaTOYHOTO UJICHA, B3ATBHIX M3 TOTO XK€ HOPMAJIBHOTO pacHpeAeiICHUS
(HyneBoe cpemHee W enuHM4YHas gucriepcus). [loBTopHO HaxomsaTcs
3HAYEHUs Y, UCIOIb3Yyd ATH 3HAYEHUS U 3HauyeHHs X (cM. Tabn. 3) u
OIICHUBAETCS PErpeccus MEXIy IOJIyYeHHBIMU 3HAYCHHSIMH Y |
HUCXOIHBIMU X.

VYpaBHEHHE perpeccuy IPUMET BHI:

Y, =1,1648+0,9059*x ?3)
Tabmuia 3 — Pacuer nepBoOro SKCepruMeHTa
Ne /m X Uy Y1

1 5049,5 -0,75289 4579,84236
2 6999,2 0,339108 6349,507228
3 8678 1,261771 7873,269371
4 10567,4 -0,79538 9585,08696
5 12939 0,536043 11737,69674
6 16320 0,541416 14804,60722
7 20810 -0,10893 18876,83587
8 25394 -0,51758 23034,57362
9 36221 -0,43146 32855,83144
10 47482 0,335338 43071,45134
11 52504 0,278696 47626,8509
12 47715 -0,01456 43282,45574
13 48144 -0,11445 43671,50175
14 43686 0,040869 39627,80527
15 48163 -0,28054 43688,57056
16 50208 0,465085 45544,33569
17 51714 -0,67106 46909,29214
cymma 532594,1 0,111476 483119,5142
CpenHee 31329,06471 0,006557412 28418,79495

Tabnuia 4 - Pacuer BTOpOro 3KCrepuMeHTa

Ne i/ X Us Yo
1 5049,5 0,616517 4581,211767
2 6999,2 -1,51263 6347,65549
3 8678 0,764971 7872,772571
4 10567,4 0,828977 9586,711317




5 12939 1,126493 11738,28719
6 16320 1,79858 14805,86438
/ 20810 -1,1252 18875,8196
8 25394 0,281238 23035,37244
9 36221 0,705918 32856,96882
10 47482 -0,11481 43071,00119
11 52504 0,538417 47627,11062
12 47715 -0,93948 43281,53082
13 48144 1,545873 43673,16207
14 43686 -1,13899 39626,62541
15 48163 0,283708 43689,13481
16 50208 -2,54313 45541,32747
17 51714 0,830057 46910,79326
CyMMa 532594,1 1,946509 483121,3492
cpenHee 31329,06471 0,114500529 28418,9029

Cny4yallHBIX 4YHMCel B KaXJOM M3 HUX (CM. Tabi. 5) MO3BOJIMIIO
HOJIYYHTh CICAYIOIINE Pe3yIbTathl (YypaBHeHHs perpeccun (4),(5),(6)):

1,=0,8174+0,9064*x (4)
1,=—0,0455+0,9073* X (5)
1.=0,4569+0.9065* X (6)
Ta6JIHI_Ia 5 — Pacuer TPETHETO, YCTBECPTOTO, IISITOTO
SKCIICPUMCHTOB
Ne
w/n X us Y3 Ug Vs Us Y5
1 5049,5 1,68282 4582,28 0,44566 4581,04 1,165738 | 4581,76
2 6999,2 1,359604 6350,53 0,438069 6349,61 0,775469 | 6349,94
3 8678 -0,53338 7871,47 -0,65813 7871,35 -0,97013 7871,04
4 10567,4 | 0,598485 9586,48 -0,56649 9585,36 -2,28767 9583,59
5 12939 -1,24797 11735,91 0,73107 11737,89 -1,11332 | 11736,04
6 16320 -0,67841 14803,39 -0,54968 14803,51 -0,4582 14803,60




7 | 20810 |0,297832| 18877,24 | -0,69487 | 18876,25 | 0,356756 | 18877,30
8 | 25394 [0,924131| 23036,02 | -2,10724 | 23032,98 | 1,618318 | 23036,70
9 | 36221 |0511375| 32856,77 | 0527308 | 32856,79 | -0,15666 | 32856,10
10 | 47482 |0,381159 | 4307150 | -0,1493 | 43070,97 | 0,468162 | 43071,58
11 | 52504 |-0,03638 | 4762654 | 1,49978 | 47628,07 | -0,56855 | 47626,00
12 | 47715 | -1,05548 | 4328142 | 0,193558 | 43282,66 | 0,133001 | 43282,60
13 | 48144 | -0,32230 | 43671,29 | -2,1274 | 43669,49 | 0,73708 | 43672,35
14 | 43686 |-0,25815 | 3962751 | 1,189924 | 39628,95 | 0,694481 | 39628,46
15 | 48163 |0,520201 | 43689,37 | -0,43799 | 43688,41 | -0,55342 | 43688,30
16 | 50208 |0,458115 | 4554433 | 0,083135 | 45543,95 | -0,01327 | 45543,86
17 | 51714 | -0,22868 | 46909,73 | 0,623843 | 46910,59 | -1,29536 | 46908,67
?g 532504,1 |2,372882 | 483121,78 | -1,558753 | 483117,84 | -1,467575 483217’9
cpen | 31329064 | 0.13958L | 51 o5 0,091-6913 28418,70 0,086;3279 28418,70
Hee 71 294 53 41

B Tabumiie 6 mpuBeACHBI OIEHKH a B D BCeX MATH SKCTIEPUMEHTOB.

MOXHO 3aMETUTh, YTO, HECMOTPS Ha TO, YTO B OJHHUX CIydasx
OLICHKM TPUHUMAIOT 3aHWIXKEHHbIC 3HA4YEHUs, a B JPYIHUX —
3aBBIIICHHBIC, B IICJIOM 3HAUCHUA a W D TpymmupyroTcs BOKPYT
UCTUHHBIX 3Ha4eHUM o U P (TO €CTh BBIOPAHHBIX HCTUHHBIMH 10
MPEIOI0KEHUIO), paBHbIX cooTBeTCTBEHHO 0,1938 1 0,9071.

Tabmuma 6 — 3HadeHus KOA(DPUIIMEHTOB TMOITYyYEHHBIE B IISITH
AKCIIEPUMEHTAX

No o/t a b
1 0,1712 0,9072
2 1,1648 0,9059




3 0,8174 0,9064

4 -0,0455 0,9073
5 0,4569 0,9065
CymmMma 2,5648 45333

Cpennee 0,51296 0,90666

Hecmorpss Ha  umeanpHOCTh  yesoBunt  ['aycca-Mapkosa,
HE00XO0IUMO MPUOIMKATh K HUM YCJIOBHUSI IIPOBEJICHUS SKCIIEPUMEHTOB.
CpenHee MaTreMaTHYECKOE KakKJ0ro HaOopa CIydyalHbIX YUCEN JTOHKHO
OBITh OJIM3KO K HYJIIO, a MX AUCHEPCUU MPUOIUZUTEIBLHO PaBHBI MEXY
COOOH.

OueHuM TOYHOCTHh KO3(D(UIIMEHTOB PErpeccUr ¢ MOMOMIBI0 X
JIWCIIepCHii, KOTOpble Haxomsarcs mo ¢opmytam (5). Tak kak o
HEM3BECTHO, TIOIYYNM e¢ OLICHKY S°, Ha OCHOBE OCTATKOB 10 (opMyiie
(6). A 3areM, HCIONB3yS €€, pacCUMTacM CTAaHJAPTHBIC OIIHOKH
KOA((QUITUEHTOB pErpeccu B KaXKAOM M3 HAOIOJEHUM Mo (popmysiam
(7). Pe3ynbTaThl BEIUKMCIACHUH IpeICTaBICHBI B TA0IHUIIE 7.

Tabnuua 7 — CTaTUCTUKU BBIYUCIIEHUI

9‘;’;@5” Vare) | S | co@ | com)
. 0,2819

03064 | 03472 | 69 | 0,0000077

2 | 13859 | 1,5707 | 0.2819 | 0,000016

3 | 0,6361 | 0,7209 | 0,4063 | 0,000011

4 | 00924 | 1,1420 | 05114 | 0,000014

5 | 09874 | 1,1477 | 02628 | 0,000014

[Tony4yennbie 3HaueHus: c.o.(a) u c.o.(b) MOXHO CpaBHUTH C
UCTUHHBIMU CTAaHAAPTHBIMU OTKJIOHEHUSIMU JIJIs1 @ U b, OJMHAKOBBIMU BO
BCEX 3KcIepuMeHTax no merogy Mounrte-Kapno. OHM paccUuThIBatOTCS
no gopmynam (5), B KOTOPBIX o’ NpUHUMAETCSl paBHOW 1, Tak kak U
ONPEAEISIIOCh HA OCHOBE HOPMAJbHO PACHPEICICHHBIX CIyYalHBIX
YUCEJl, B3SAThIX U3 F'€HEPAIbHON COBOKYITHOCTH C HYJIEBBIM CPEIHHM H
€AUHUYHOU JUCTIEPCUEH.

o. X2
pop.var(a) = . 1+Var(x) =0,2290



2

pop.var(b) = —2Y=0,00000000017
nVar(x)

Bomnpock! 17151 codeceqoBaHus

1.  OOwacHUTh cyTh MeTO1a MoHTe-Kapso u Ha3BaTh 3Tallbl €ro
IPOBEACHUS.

2.  Oxapaxrepusyiite ycious ['aycca-MapkoBa.

3. Ilosicuute, mpenonoxeHue 0 HOPMAIBHOCTH PacTIpe/IeICHUS
CIIy4YaliHOW COCTABJISIOIIECH.

4.  JlaTh omnpeiesieHUe CTaHIapTHOW OITMOKHU.

5.  KakuM 00pa3om npoucxoauT NpoBEepKa TMNOTE3bI?

6. PackpoiiTe moHsATHE TOBEPUTEIHHOTO UHTEPBAIA.

7. OT Kakux MapamMeTpoB 3aBUCHUT BEJIMYMHA JIOBEPUTEIIbHBIX
MHTEPBAJIOB KOA(PPUIIUEHTOB perpeccuu’?

JlaGopaTopnasi padora 2 «MHOKECTBEHHbI pPerpecCHOHHbIN
aHAJIHU3»

HCJ’IB pvaeTHOﬁ pa6OTBI 3aKJII0YacTCd B OCBOCHHMHU MCTOAHNKU
IMPOBCACHUA MHOKCCTBCHHOT'O PCI'PECCHUOHHOTO aHAJIN34A.

3ananue Ha 1abopaTopHyI0 padoTy

1.  IIpowmmtocTpupoBaTh NOHATHE PETPECCUOHHOIO AaHAINU3A.

2. Paccuutath 1O TOJYYEHHBIM JaHHBIM KO3(DPUIHMEHTHI
JIMHEMHOW MHOKECTBEHHOW PErPECCUM, ONMPEACIUTh HUX CTAHIAPTHBIE
OTKJIOHECHHSI.

3.  OIneHuTh KauyecTBO IOCTPOCHHOW MOJEIU: PacCMOTPETh
NEJI€HUE TIOJHOM JIUCIEPCUU  3aBUCHUMOM IepeMeHHoh Y  Ha
OOBSCHEHHYI0O UM  HEOOBSCHEHHYIO  COCTABJISIONIME,  OINPEACIUTD
KO3 PUIUEHT IeTepMUHALINY, CIEJIAaTh BBIBOJ O KAa4€CTBE MOJYyYCHHOM
MO/JICJIH.

4. Onpeaenutb 3HAYUMOCTh  KOI(P(QUIMEHTOB  PErpPEeCcCHH,
UCIIONB3YS CTaTUCTUKY CThIOJICHTA.

5. IlpoBeputh KayecTBO MOJEIH, HCIONb3YS CTATUCTHKY
duiepa.



6. Ilo momy4eHHON MOJEIU OINPEASTUTh C JOBEPUTEIHLHOMN
BEPOSITHOCTBIO 95% HHTEpBaJI BOBMOKHBIX 3HaAYCHUM Y IpU 3aJaHHBIX
3HAYEHUSIX HE3aBUCUMOM TIepeMeHHOM X.

[Ipy BBITOTHEHUM JAHHOW pPacYETHON pabOThl PEKOMEHYETCS
MCTIONB30BaTh TabamaHkI pexaktop Microsoft Office Excel.

IKCIEPUMEHTAJILHASA YaCTh

Jlns  BbIIOJNIHEHUsT pacyeTHOM paboTel Ha caidte Poccrara
(Www.gKs.ru) BEIOpaHbI CIICTYOIIHME TOKA3ATEIIH:

Y — BaJOBOW BHYTpPEHHUU NPOAyKT Poccurickon denepanuu, MIiH.
pyo.;

X1 — CpEIHEAYIIECBbIE JCHEXKHbIC JOXOJbl HACEJICHUS, B MECHII
pyouieit;

X, — AHBECTUIIMY B OCHOBHOM KamuTaj, MJH. pyO.;

X3 — CPEIHETOA0BAas YUCJICHHOCTD 3aHATHIX B 9KOHOMHUKE, THIC.
YEJIOBEK;

X4— 000pOT PO3ZHUYHOM TOPTOBJIU, MJIH. PYO.;

X5— OCHOBHBIE€ (DOH/IbI B SKOHOMHKE, MJIH. PYO.

JInss  aHamy3a  MCIOJB30BaHbl  JIAHHBIE  TOCYJApPCTBEHHOU
cratuctuku 3a 1999-2010 rr. (tabauma 8). Ha ocHOBe JgaHHBIX
HEeoOXoauMO craenath BbIBOAbI O 3aBucuMoctd BBII Poccuiickoit
denepauu  OT CPEOHEOYIIEBBIX JEHEXKHBIX JIOXOJOB HACEJICHUS,
WHBECTULIMM B OCHOBHOW KaIllMTaJl, CPEIHErOJIOBOM YHMCIEHHOCTH
3aHATHIX B SKOHOMHKE, 000pOTa PO3HUYHOW TOPTOBIM M  OCHOBHBIX
(GhOHIOB B AKOHOMHUKE.

Tabmuia 8 — OcHoBHBIE (haKTOPHI, XapakTepusyroue oobem BBII
Poccuiickoit @enepanuu

Ton BBII PO, Cpenneny | MuBectu- | CpenHerosion O6opot OcCHOBHEBIE
MJTH. pyO. IICBBIE 11171783 asTYMCIICH- PO3HUYHOM boHIBI
(y) JICHE)KHBIE | OCHOBHOM HOCTh TOPTOBJIH, B
JIOXOTbI KanuTal, 3aHATBIX MJIH. py0. | DKOHOMHKE,
HaceJIeHHs, | MJIH. pyO0. B DKOHO- (x4) MJIH. pyO.
B MECHIII, (x2) MHUKE, THIC. (xs)
pyoneit YeN0BeK
(x1) (x3)
1 4149289,6 1659 670439 63963,4 1797,4 14334783
2 5753671,6 2281 1165234 64516,6 2352,3 17464172
3 7741381,3 3062 1504712 64980,1 3070,0 21495236
4 8741219,2 3947 1762407 65573,6 3765,4 26333273
5 10742423,3 5170 2186365 65979,2 4529,7 32173286




6 13964305,4 6410 2865014 66407,2 5642,5 34873724
7 18034385,2 8112 3611109 66791,6 7041,5 41493568
8 22492119,6 10196 4730023 67174,0 8711,9 47489498
9 27963955,6 12603 6716222 68019,2 10869,0 60391454
10 33908756,7 14948 8781616 68473,6 13924,9 74441095
11 32072552,0 17009 7976013 67462,9 14584,7 82302969
12 37398520,1 18881 9151411 67576,7 16468,6 93185612

B Ka4yecTBe PErpecCUOHHOM MOJEIHM BO3bMEM JHMHEHHYIO MOJIEIND
BHUJIA:

Y =bg+b1X1+DoXo+D3X3 +D4Xs+DsXs+ &

Torma B MATPUYHOM BHJE UCXOIHBIE JAHHEIE IIPUMYT BUI:
4149289,6
5753671,6
7741381,3
8741219,2
10742423,3
139643054 |
18034385,2 |’
22492119,6
27963955,6
33908756,7
\32072552,0

37398520,1
1659 670439 63963,4 1797,4 14334783

2281 1165234 64516,6 2352,3 17464172

3062 1504712 64980,1 3070,0 21495236
3947 1762407 65573,6 3765,4 26333273

1
1
1
1
1 5170 2186365 65979,2 4529,7 32173286
1
1
1
1

6410 2865014 66407,2 5642,5 34873724

8112 3611109 66791,6 7041,5 41493568

10196 4730023 67174,0 8711,9 47489498

12603 6716222 68019,2 10869,0 60391454

1 14948 8781616 68473,6 13924,9 74441095

\1 17009 7976013 67462,9 14584,7 82302969
1

18881 9151411 67576,7 16468,6 93185612
Koaddummentsl perpeccun W WX CTaHAAPTHBIE  OMIMOKH

OTPENICTTUM 10 CIACAYIONIUM (HopMyJiaMm:
b=X"X)"1xTy,
S(h)=S*(X"X)™




S? = n_t_l(v — Xb)" (Y — Xb)

S, = s [T
[IlepeMHOXkaeM MaTpulibl, B PE3yIbTaTE MOIYYAEM:
—55825145,66
955,21
1,18
914,61
1645,42
—0,27
b" = (—55825145,66 955,21 1,18 914,61 164542 —0,27)
CpenHekBaJpaTHYECKOE OTKJIOHEHHE (CTaHJapTHasi OIIrMOKa)
Kod(pUIuEeHTa pEerpecCum:

800,0644126
o _ | 0995004296 |
b; = | 376,851264 |

\1663,606625 /

0,129433335
CrnenoBaTenbHO, AHAIMTUYECKYID MOJENb MOYKHO IIPEACTaBUTH

/24754239,36\

KakK:
y,=-55825145,66+955,21x,+1,18x,+914,61x3 +1645,42X4-0,27Xs
Il mpoBeAeHUsT pacueTOB  PEKOMEHIYETCS  HCIOJIb30BaTh
TabauuHbli  pemakTop Microsoft  Office Excel Bkmrouaromimii
HAJICTPOMKY «AHaIM3 JaHHBIX», KOTOPYHD MOXHO HACTPOUTH
CIEAYIOUIUM 00pa3oMm:
1. Ha manenm WHCTPYMEHTOB B PAaCKpBIBAIOIIEMCS MEHIO IIPHU

Haxkatnn kuonku Office ' B ero HWKHeil acTn BbIOpaTh [lapameTpsl
Excel— Hancrporiku— Ilepetitu (pucyHok 1).

2. Hlanee B MeHwo «Hanctpoiiku» (puCyHOK 2) BbIOMpaercs
HaJCTpoiika «AHamu3 Ja”HHbIx». [locie ycTaHOBKM Ha MaHenu
MHCTPYMEHTOB BO BKJaJKe <«JlaHHBIC» NOABATCS KHOMKA «AHAIN3
JTAHHBIX).

3. Knomka «AHamu3 JaHHBIX» BBI3BIBAET CIHUCOK JTOCTYIHBIX
cpeacTB aHanmu3a. Jliga pemieHus 3amaud BeIOMpaeM  (PYHKIHIO
«Perpeccus» (pucyHok 3).



4. YcraHaBinuMBaeM MapaMmeTphl perpeccuu (PUCYHOK 3), MAacCUB
BXOJHBIX JaHHBIX Y W X, 3aJlaéM ypoBEeHb HaJexHOCTb 95%. Ilocne
BBITIOJTHEHUSI PACcY€TOB Ha HOBOM pabOyYeM JIMCTE MOSBUTCS MACCHUB
3HAYEHUN KOA(P(QUIIMEHTOB PErpeccMd M WX CTaHAapTHBIE OIIMOKH,
NpeacKa3aHHble 3HaYeHus Y U OCTaTKH, a TakXKe JIaHHBIC
JUCIIEPCUOHHOTO aHAJN3A.

[TapameTpnl Excel

O CHOBHBIR i o, . "
J]jﬁ ¥npaeneHue Hagctpolikamn Microsoft Office.
Topmynsl
MpaeonucaHue 3ACTPOMAKK
CoxpaHeHne Wma PacnaonoxeHL
AonoAHHUTEABHO
MakeT aHanwza K ANALYSS2
Hacrpoiika MNowck peweHua Ki%. ERY\salver.,
i | Ha,qnpumm:
VEBA ana nomowHwWka no MHTepHeTy Kot HTIL Y
1 LleHTp yNpasneHna Be30NacHa TR [ata [cnWckn cMapT-Teros) K\ Tag\WMIOFI
Wma [noayyatenn coobueHnii Outlook) K. g FHAME
Pecypcel e P
< |
2 Hagctpoiika: MNakeT aHanw3a
_ MzaaTens: Microsoft Carporation
’ PacnonoxeHwe:  K\Program Files\Microsoft Office\Officel 2\LibranyAr
Iy AMALYS32.¥LL
COnucaHwue: CofepMT MHCTPYMEHTH 418 aHANWIa HAYYHEX W b
AaHHBIX
¥npaeneHwe: | Hagcrpoikw Excel b | .-
I < I >
[ QK l [ OTmeHa ]

Pucynok 1 —Nmmtoctpanusa Hactporiku Microsoft Office Excel

HagctpohkH

AocTyNHEIE HAACTPOMKH;

|:| VBA AnA NoMoWwHKEa No FIHTepHe Ty
[ ]¥HcTpymenTer Ang espo

[IMacTep noacTaHosok OTMEHE
|:| MacTep CyMMHPOEaHHA
MakeT aHanksa

|:| MakeT aHankza - YB&

=}
-

Ofzop...

Momck peweHHA

AETOMATHZAUMA. ..

MaHcE pelweHHA

MHCTPYMEHT ANA NOKCKS PEWEHHA YPABHEHKIA W 33884
OMTHHMHZ LMK




Pucynok 2 — Mento Haactpoiiku

AHaIM3 JaHHDbIX

UHCTPYMEHTLI aHanNM3a

AeyxebibopoyHbii F-TecT ana an(

AHanns Oypoe
MMcrorpamma

Cronb3awee cpegHes
FeHepPaUMA CNYYaHHBIX YMCen

PaHr v nepceHTHNb
[Eﬂ_'

Boibopka

MapHbIA ABYXBEIBOPOYHBIA E-TeCT
AeyxebibopouHbIM t-TecT ¢ 0anHal

PerpeccHsa

BxoaHEIE AaHHEIE

[MHcT Microsaft OFfice

[MHcT Microsaft OFfice

BxoaHOM MHTEpEaN !

BxoAHOA MHTEpEAN X!

|:| MeTEmn |:| KoHCTaHT A - HOME
¥POEEHE HAAEHHOCTH: 95 %
MapaMeTpEl BEIEDAS
- [~ =
() BelxoAHOR HHTEpEAN: Ef

(%) HoBkIi patiounid oMeT:
) Hosan pafiouan kHHra
QETaTEH

OCTaTEH [ ] Cpatmi ocTaTros
[“liCTanaapTHaoBaHHEIE ocTaTkki [ | Fpadmk noabopa

Pucynok 3

HopMankeHaA BEEpOATHOCTE
[] rpatik nopransHoi sepoaTHICTH

OTHEHA

Cnpaska

— Pacuer mapameTpoB perpeccud B TaOJIMYHOM
penakTope Microsoft Office Excel

JIns  OllEHKM KadecTBa MOCTPOEHHOTO YpPAaBHEHUS PErPECCHH
CpaBHUM OOBSCHEHHYIO U IOJIHYIO JUCHepCcHH (Tabnwmma 9).
Tabnuna 9 — Beruncienne oObsICHEHHOM M TTOJIHOW TUCTIEPCUHU

BBII PO, [Ipencka-
HaGmo OcraTku 2 2 ~ 2
enme | M pyo. 3aHHOC 5 — ) Vi =) V=) Ui =¥
(y) (¥:) L
4149289,6 | 4108169,72 2,08252E+1
1 6 ALLI98T | 1690844065 4 2,0944E+14
5753671,6 | 5854019,94 - 1006978999 1,61956E+1
2 3 100348,34 3 1,6452E+14 4
3 7741381,3 75085726,08 232855.21 54221355023 1 1748E+14 1,22582E+Alf
A 8741219,2 | 9028213,00 - 8236544649 | 9.68058E+1 | 9,12407E+1
9 286993,81 8 3 3
10742423,3 | 10735954,0 6,15324E+1
5 6 6469,24 4185107191 6,1431E+13 3
6 13964305,4 | 14209664,1 - 6020090861 | 2,13066E+1 | 1,91017E+1
3 245358,73 3 3 3
7 18034385,2 17568283,3 | 466101,89 2'172?&1 2,9793E+11 1’02401E+;
o 22492119,6 223472003,5 14511608 21058467739 1 5303E+13 1,41887E+;
9 27963955,6 | 27803001,6 | 160953,94 | 2590617062 | 8,80546E+1 | 8,50598E+1




6 4 3 3
Lo | 339087567 | 341023556 - 3748054348 | 2,34964E+1 | 2,40937E+1
2 193598,92 4 4 4
320725520 :
11 33139653.9 | 10671019 | 1.13871E+1 | TB2OREHL | 5 11977E41
3 4
3 2 4
373985201 | 36557734.6 354129E+1 | 3.23191E+1
12 1 84078549 | - heg2E+11 4 4
222962579, | 222962579, 2 35591E+1 | 1.54459E+1
Cymma 6 6 2 5

CyMMa KBaJpaToOB OCTATKOB (HEOOBsICHEHHAS TUCTIEPCHS ):

S, = eTe=2,35591E+12.

OOBbsiICHEHHAs! AUCTIEPCUSL:

Syo=(Y - ) (Y, Y)=1,54223E+15.

[Tonnas nucnepcus:

S=(Y- Y)'(Y- Y)= 1,54459E+15.

To ecthb oOBsicHeHHass aucnepcusi coctarisier moutd 100% ot
MOJIHOM, YTO CBUJAETEIICTBYET O XOPOIIEM COOTBETCTBUM MOMAEIU
peanbHOM cutyauuu. Jlanee sl OIEHKM KadyecTBa MOCTPOEHHOM
perpeccun paccuntaeM Ko3(PQUIMEHTHl AeTepMUHALUU (TIPOCTOM U
CKOPPEKTUPOBAHHBIN).

IIpocroit ko3hPUIMEeHT AeTepMUHALNY:
S S
R2=1-—22=222=9984747.
s S,
CKOppeKTUpOBaHHBIN KO3DDUIIMEHT AETEPMUHAIINHN:
n—1 12—-1

52 _ 1 _ P2y — 1 _ _ —

R =1 — (1-R°)=1 el (1 —-0,9984747) =
0,9972037.

Bricokoe 3HaYeHUE Kod(uieHTa J€TepMUHAIIIN

CBUJIETEIILCTBYET O BHICOKOM Ka4yeCTBE MOJYYCHHON MOJIETH.

[IpoBepuM 3HAYMMOCTH MOJAENU, UCHOJB3Yys F-cratuctuky. s
ATOTO BBIJIBUHEM CTAaTUCTUYECKYI0 THUIIOT€3Y O PAaBEHCTBE BCEX
KO2(Q(HUITMEHTOB PErPeCcCHH HYIIIO.

Ho: Bce koaddummentsl perpeccurt paBHbl 0, T.e. ypaBHEHHE
MOJIeJIA HE 3HAYUMO.

B kayecTBe ambTEPHATMBHOM TUIIOTE3bl NPEIIIOKHM, YTO BCE
ko3 puirenTs perpeccun He paBHbI (.

H1: cymectByer XxoTs Obl oauH KO3((UIIMEHT perpeccud,
3Ha4Y€HHE KOTOPOro He paBHO 0, T.€. ypaBHEHHUE MOJICTH 3HAYMMO.

F = w — 785,5455.



Tabmuunoe 3Hauenue F-xputepuss Dumepa maIg  ypoBHS
3HayuMocTH 0=0,05 1 yncen creneHe cBOOOAbI YUCIUTENS (PErPECCUn)
vi= k=5 u 3namenarens v, = (n - K - 1)=6 cocraBinser F.,c~4,95. Tax
kaKk F-ctatucthka mnpeBbimaeT TaOJUYHOE 3HaueHue F-kpurepus
®dumepa, TO 3TO CBUACTEIBCTBYET O CTATHCTHYECKOM 3HAYMMOCTH
YpaBHEHHUSI pErpeccuu B IeJIoM. TakuMm o0pa3oM, CIpaBeINBO
yTBEpKAaTh, 4TO Trurore3a Hy oTBepraercs B moijib3y aJlbTepHATUBHOM,
TO €CThb MOJTY4YCHHAsi MOJIeIb 3HaUMMa.

[IpoBepuM 3HAUYUMOCTh KOAI(POHHUIIMEHTOB PErpecCHu, HCIOIL3YS
cratuctiky CrbrofcHTa. [[Ig 3TOro BBIABMHEM K CTaTUCTHYECKUX
TUIIOTE3, O PAaBEHCTBE KaXXJI0ro Kod(P(UIIMEHTa PErpeccu HyJIO.
AJbTepHATUBHBIMU  THIOTE3aMU  OyAyT HEPABEHCTBO  Ka)JOTO
ko3 puurenta Hyto (Ko3PPUIHUEHT 3HAUUM).

b
t=— j=01..k

J Sbi
_ 2255175
/1,193918\
. _| 1187737 |
i = | 2426988 |

\ 0,989066 /
0,989066

T

L

= (—2,255175 1,193918 1,187737 2,426988 0,989066 0,989066)

Hnst ypoBHs 3HauuMoctd 0=0,05 U uucen creneHerd CBOOOBI
n—k—1=6 tabmnynoe 3HaueHue cratucTuku CTbIOIEHTA
ti—an-k-1 = 2,44. Ecnu BeIOpaTh ypoBeHb 3Hauummoctd 0=0,10, TO
TaOJIMYHOE 3HAYEHHE YMEHBUIMTCS M COCTaBMT ti_, ,_k—1=1,94, Torma
YBEJIUYUTCA BEpPOSATHOCTh omuOku 10 10%, HO 3TO ycioBue OyAeT
MPOIIE YJIOBJIIETBOPUTD.

Pe3ynbTraThl MPOBEPKU TUIOTE3 MPUBEACHHI B MAaTPUYHOM BHJIE.
Jns ypoBus 3HaummoctH 0~0,05 pe3ynbraT cpaBHeHHA |t|t_g ,_j—1
CIICTYIOIIMH:

HﬂOT =(“b=0"  “b=0" “b=0" “b=0" “b=0" “b=0)

CnenoBatenbHO, KOI(G(UIIMEHTHI  perpeccud TpU  YPOBHE
3HauumMocTu 0=0,05 ABJISIOTCS HE3HAYMMBIMH.

Hns  ypoBHs 3Haummoctd 0o=0,10 pesynpTar CcpaBHEHUs

|tPpt) g n—j—1 CACTYIOIINN:



HﬂOT — (ccb<>0” ccb:O” ccb:O” ccb<>0” ccb:O” ccb:()”)

[Tpu ypoBue 3Haummoctu 0,10 xoadduimeHt perpeccun by u b3
SBJIIIOTCS  3HAYUMBIMU. Tak Kak THUIOTe3a O  3HAYMMOCTH
ko3 duiuentoB by, 0b,, bs Hymr0 nNpuHHUMaeTcs, TO CIpaBEIIUBO
M0JIaraTh, YTO 3HAYEHUE Y, HE 3aBUCUT OT 3HAUYCHUS X1, X2, Xs.

B neicTBUTENBHOCTH MOMYYEHHBIW PE3YyIbTAaT CBUAETEIbCTBYET
JIMIIb, YTO JIOBEPUTEIBbHBIN MHTEpBANT K0d(pdumueHToB by, b,, bs Oymer
BKITIOYATh W HYJIEBOE 3HAUCHHE.

JloBepuTEIbHBIC MHTEPBAIBI AL D] TpeICTaBUM B BHJE MaTPHIIbI,
B TICPBOM CTOJIOIIE KOTOPOT'O YKa)KEM HIDKHUE TPAHUIIBI HHTEPBAJIOB IS
KaXkJI0ro bj a BO BTOpOM BEpXHHE.

by — ta-a)(n—k-1)Sb; = Bj = by + t(1-a),(n-k-1)5,
IIpu ypoBHe 3Haunmoctu 0=0,05

~116396587,2  4746295,885
/ ~1002,475643 2912,898535\
| —1,252884675 3,616490923 |
~7,508275065  1836,735369
—2425,282218 5716,115301/
—0,588984738  0,044439184

Intf =

[Ipenckazanue 3HaueHUs: Y MO MOJYYEHHON MOJENU B 3aJaHHOM
TOUYKE

X0 := (1 205571 107768387 70732 190825776 93185612)

[To MpOrHo3HBIM OlIEHKaM MaKpOAKOHOMUYECKHUX IOKa3aTenel Ha
2011 ron, BbIOpaHHBIX B KayecTBE (haKTOPOB, MPEACKAXKEM 3HAUCHUE
BBII B Poccuiickon ®epepaunn Ha 2011 roga. B mnoctpoenHoe
ypaBHeHHEe V;=-55825145,66+955,21x;+1,18x,+914,61x3 +1645,42X,-
0,27Xs momctaBuM 3HadeHus X .

B Touke X 3Hayenue, paccunTaHHOE TI0 MOJIENH PABHO:

y19= 31414914785 muH. pyo.

['paHu1Ibl TOBEPUTEIHLHOTO HHTEPBAJIA MPEACKA3aHHOTO 3HAUCHUS:

ye[(X 1k izil_ﬂlkSJ(X”T xTxyLx’

Ymin=-2,20E+20

Ymax=2,20E+20

Takum o6pazom, BBII P® (Y) ¢ BepostHOCTBIO 95 % Oyner
HaxoauThcs B uHTepBaje ot 2,20E+20 no 2,20E+20 miH. pyo.

[IIupokoe  3HaYeHHWE  UWHTEpBaJa  OOBICHSAETCS  OOJBIION
KoJebseMocThi0 Y 3a paccMaTpUBaeMbI TEPUOM, B CBSI3U C ITUM
Ooonpiioe 3HaueHue gucrepcun  S=1,54459E+15, oOycnaBnuBaeT




NOJIyYEHHBIE OOJIbIINE 3HAYEHHS JOBEPUTEIILHOTO HHTEPBAJIA.

Hcnonb3oBanue perpecCHOHHOIO aHAIA3a MIPUBEIO K IOJIIYYECHUIO
MOJENIM  OIMCHIBAIOLIEH B3auMOCBiA3b Mexay BBII Poccuiickoi
Denepalii U CpEeNHEAYIIEBBIMU JACHEKHBIMUA JOXOJAMU HACEJIEHUS;
VHBECTULUAMU B OCHOBHOM KAallUTAJI, CPEAHETOAOBOW YUCIEHHOCTHIO
3aHATBIX B HKOHOMHUKE; O0OpPOTOM PO3HUYHOM TOPrOBIU; OCHOBHBIMHU
(dboHAaMU B S3KOHOMHUKE.

Bonpocs! 115 codeceo0BaHu s

1. 3anummure TUHENMHYIO MOJIeNIb MHOKECTBEHHOM PErpecCHH.

2. HazoBuTe »STambl TOCTPOCHHUS MOJICIM MHOXKECTBEHHOMN
perpeccun.

3. Onwummmute (bakTopsl 00yCaBJIMBAIOIINE TOYHOCTH
KO3(pPUIIHEHTOB MHOKECTBEHHON PErPECCHH.

4., Kak mnOpoBOAWTCS OIEHKAa IapaMeTpOB MHO>KECTBEHHOM
perpeccuu METOI0M HAaUMEHBIITUX KBaJpaTOB?

5.  Kak npoBoauTcs olieHKa KauecTBa MOJIeNn?

6. IloscHuTe, OT KakKUX TApaMETPOB 3aBUCUT BEIMYMHA
JOBEPUTENBHBIX UHTEPBAJIOB JIJIs1 KOA(DPHUIIMEHTOB pErpecCuu.

7. JlaiiTe omnpeeneHne NOHITHIO «TE€TEPOCKETACTUIHOCTh.

8.  Jlna yero npumensercs tect ['onpadensaa — KBanara.

9.  JlaifTe onpeneneHue NOHATHIO «MYJIbTUKOJTTMHEAPHOCTHY.

10. HazoBuTe crocoObl OOHAPYKEHHUS MYJbTUKOJIMHEAPHOCTH
(haKTOpPOB MPHU MOCTPOCHUH PETPECCUOHHBIX MOCIICH.

11. HazoBuTe METOAbl YMEHBIICHUS MYJIbTUKOJUIMHEAPHOCTH.

JlabopaTopHas pa6ora 3 «IlocTpoeHue HeJIMHEHOI MOIeJIN»

[lenp pacyeTHOM pabOTBI - OCBOGHHE METOJIOB ITOCTPOCHUS
HEJIMHEMHBIX MOJIEIIEN C MOMOIIBIO UX NPUBEACHUS K JIMHEUHOMY BUIY
WJIA TTyTEM UCTIOJIb30BaHUSI HEJTMHEWHOM PETPECCHM.

3ananue Ha 1abopaToOpHYyIO padoTy:

1. BwiOparh HenmuHEHHYIO (QYHKIHIO, aNMpOKCHUMHPYIOIIYIO
UCXOJHBIE TaHHBIE.

2. IlpuBecTtn HEIMHEHMHOE COOTHOIICHUE K TUHEHHOMY BHY, TO
€CTh JIMHEAPU30BaTh MyTEM JIOTApU(PMUPOBAHUS UM METO/A 3aMEHBI
EPEMEHHBIX.



3. Ilo craructuyeckuMm JaHHBIM TOCTPOUTH  yYpaBHEHHE
perpeccuu, XapakTepu3yrouee J1aHHy0 3aBUCUMOCTb.

4.  OcyiecTBUTh NPOBEPKY, HE OOeCHeYMBaET JIM OJHA W3
MOJIEJIEW 3HAYMMO JIYYIIEro COOTBETCTBUS.

5.  JlaTh 5KOHOMHYECKYIO TPAKTOBKY MOJIYy4YEHHOTO PE3yJbTaTa.

ITpu BHIOJIHEHUHU TAHHOW pacdyeTHOM pabOThl pEKOMEHTYETCS
UCTIONB30BaTh TabmmaHkI pexakTop Microsoft Office Excel.

IKCIEPUMEHTAJIbHASA YaCTh

[Ipu BBIOOpE BHUJA HEJIMHEWMHOTO COOTHOIIEHHS, KOTOPOE
BO3MO>KHO HauOoJiee JTydluM ciocoOOM armnpoOKCUMUPYET 3aBUCUMOCTD
Mexay Y u X, PEKOMEHIYeTCsl MPOU3BECTH CPaBHEHHE Pa3IMYHbBIX
BUJIOB PACIPEACICHUNA C AUarpaMMOM pacCesHusl Uil HUMEIOLIUXCS
TAHHBIX.

Jns  aHanM3a  MCHOJB30BaHbl  JaHHBIE  TOCYJIAapCTBEHHOM
cratuctuku 3a 2000-2017 rr. (ta6muna 10). Ha ocHoBe maHHBIX
HEOOXOAUMO CcJieJlaTh BBIBOJALI O 3aBHCUMOCTH JEHEXKHOM MAacChl OT
30JI0TOBAJIIOTHOTO 3amaca, HaJIUYHBIX JICHET, O€3HAJIMYHBIX CPENCTB,
JIENIO3UTOB U KPEIUTOB.

Tabmuina 10 — OcHOBHBIE (PAaKTOPHI, XapaKTEPUIYIOLINE JIEHEKHYIO
Maccy

3omoToBaio
Ne Ton ﬁ:ggfm;([y) THBIA 3amac | Hanuunsbie eBegH:n;[qCT;Ia fegiilz;z Kpenutsi
/11 MITH. PYG. "| x1),  wuH. | geHsru (X2) x3) P (x4) (x5)

pyo.
1 2000 714,6 399,8 266,1 448,5 695,8 956,3
2 2001 1 150,60 370,8 418,9 7317 971,6 1467,5
3 2002 1 609,40 408,00 583,8 1025,6 1362,3 2028,9
4 2003 2 130,50 373,9 763,2 1367,3 1924,1 2910,2
5 2004 3 205,20 376,34 1 147,00 2058,2 2563,8 3576,3
6 2005 4353,9 373,24 1534,8 2819,1 3501,9 4228,0
7 2006 6032,1 634,9 2009,2 4022,9 5152,3 5999,4
8 2007 8970,7 816,44 2785,2 6185,5 7738,4 9218,2
9 2008 12869 1201,19 3702,2 9166,8 11569,0 13923,8
10 2009 12975,9 1453,34 3794,8 9181,1 14573,4 19362,5
11 2010 15267,6 2279,8 4038,1 11229,5 16159,4 19179,6
12 2011 20011,9 3578,81 5062,7 14949,2 19729,8 21537,3
13 2012 24204,8 4469,67 5938,6 18266,2 249449 27911,6
14 2013 27164,6 5103,93 6430,1 20734,5 27381,2 29751,8
15 2014 31155,6 3998,99 6985,6 24170,0 25312,2 26472,6
16 2015 31615,7 4608,90 7171,5 244442 23673,8 25191,0




17 2016 35179,7 4856,26 7239,1 27940,6 24571,6 26782,9

18 2017 38417,9 6019,4 7714,8 30703,1 26758,4 28964,2

B Hamem ciyyae sl anmpoOKCHMAllUM 3aBUCUMOCTH MEXKIY
JEHE)KHOM MacCcoll M 30JI0TOBAJIIOTHBIM 3allaCOM BO3bMEM MOJEIb
CTENEHHON (PyHKIUU

y = axPe.

OueHuM KO3(PPUUHUEHTHI 0 U 3, IpEeIBApPUTEIBHO MPUBEIA €r0 K
JMHEWHOMY BUJly TyTEM JIOTapu(PMHUPOBAHUS 00EHX YACTEH:

log y =logax’s =loga+blog x +log ¢.

C yueTtom 3ameH:

y'=logy,z=logx, a'=loga,e'=loge

ypaBHEHUE MOXKHO TMPEJICTABUTh B CIACAYIOIIEM BUJIE:

y’ =a’+ bzte’.

IIporieypa OlIEHMBAHUSI PETPEeCCUU TEMeph OYAET CIEAYIOIICH.
CHayana BBIUMCIUM Y M Z JJIS KaXKJIOro HaOIIOJCHUS MyTEM B3SITHUS
JorapudMOB OT MCXOJHBIX 3HAYCHHM. 3aTE€M OIEHUM PErpecCHOHHYIO
3aBUCUMOCTb 3HAY€HUW Yy OT Z METOJ0OM HAWMEHBIIHUX KBaJpaTOB.
Heobxoaumele pacueTsl IpeaocTaBiieHbl B Ta0auie 11,

Ta6nuna 11 —Pacuer nmokasareneit crernneHHON QyHKIIUU

Ne X y z=Inx | y=logy 9 e e'?
n/m
1 399,800 714,600 5,991 6,572 3310,235 -2595,635 | 6737322,192
2 370,800 1150,600 | 5,916 7,048 3093,215 -1942,615 | 3773753,688
3 408,000 1609,400 | 6,011 7,384 3371,311 -1761,911 | 3104329,776
4 373,900 2130,500 | 5,924 7,664 3116,492 -985,992 972180,869
5 376,340 3205,200 | 5,930 8,073 3134,800 70,400 4956,133
6 373,240 4353,900 | 5,922 8,379 3111,538 1242,362 | 1543462,943
7 634,900 6032,100 | 6,453 8,705 5020,341 1011,759 | 1023656,607
8 816,440 8970,700 | 6,705 9,102 6296,273 2674,427 | 7152557,675
9 1201,190 | 12869,000 | 7,091 9,463 8914,236 3954,764 | 15640157,000
10 | 1453,340 | 12975,900 | 7,282 9,471 10582,895 | 2393,005 | 5726470,859
11 | 2279,800 | 15267,600 | 7,732 9,633 15873,640 -606,040 367284,888
12 | 3578,810 | 20011,900 | 8,183 9,904 23824,832 | -3812,932 | 14538452,761
13 | 4469,670 | 24204,800 | 8,405 10,094 29104,498 | -4899,698 | 24007044,638
14 | 5103,930 | 27164,600 | 8,538 10,210 32798,545 | -5633,945 | 31741337,246
15 | 3998,990 | 31155,600 | 8,294 10,347 26329,578 | 4826,022 | 23290488,328
16 | 4608,895 | 31615,700 | 8,436 10,361 29919,604 | 1696,096 | 2876741,519
17 | 4856,260 | 35179,700 | 8,488 10,468 31361,840 | 3817,860 | 14576056,905
18 | 6019,400 | 38417,900 | 8,703 10,556 38051,625 366,275 134157,627




Cym- 41323,705 | 277029,700 (130,003| 163,433 | 277215,500 | -185,800 |157210411,655

Ma

Cpe
nHee| 2295,76 | 15390,54 | 7,222 | 9,080 | 15400,86 | -10,32 | 8733911,76

Koappuumentr mnpu zZ  OymeT  HOPEACTaBIsATH  COOOM
HEMOCPEACTBEHHO OLeHKY ko3 duimenta . IlocTossHHBIN uneH
aBisieTcss  omneHko o', T.e. loga. Takum oOpa3oM, oleHka b
ko3ppuuuenta B paBua 0,9, a nnsd TOro 4toObl HAWTHU OLIEHKY a
ko3 puireHTa o, HailieM KCIIOHEHTY 3HaueHus a’ = 1,176:

a=-exp(a’) =15,29.

CnenoBaTenbHO, HENMHEWHAs, a TOYHEE HKCIOHEHI[MAIbHAs
3aBUCUMOCTb OYAET UMETh CJIEAYIOIINI BU/I:

9 = 15,29x°%°,

OnactuyHocTh Y 1mo X B JIaHHOM ypaBHEHUH paBHa b=0,9, T.e.
AIACTUYHOCTh JICHE)KHOW MAacChl OT 30JI0OTOBAJIIOTHBIX 3al1acOB paBHa
0,9, crnemoBaTebHO, HW3MCHEHHE 30JIOTOBAIIOTHBIX 3amacoB 1%
BBI3bIBAET U3MEHEHHUE JICHE)KHOM Macchl motpedaeHus Ha 0,9%.

[IpoBepuMm Tect Kokca-bokca miis Toro, 4To0bl HEMOCPEICTBEHHO
CPaBHUTh CYMMBbI  KBaJIpaTOB  OTKJOHEHMH B  JIMHEHHOH W
Jorapu(pmMu4IecKor MOAEIsIX.

Briuucnsiem cpenaHee T€OMETPUYECKOE 3HAYEHUE Y, HCMOJb3Ys
cpenHee apupMeTHyecKoe 3HaueHuil y’=log y (tadmuna 12).

i)ﬁ
ycp.zeOM =e" = e9,08 =9124 .

IlepecunThiBaeM HaOmoneHMs y U log y 1o hopmynam:

yj =4 log y; =log——
pr2€0M. cp.ceom.
Ta6numa 12 — Ilepecyer qaHHBIX TMHEHHOW MOJIEIH
Ne n/m X y y* Y* pace. Eomn, €% .
1 399,800 714,600 0,078 0,425 -0,346 0,120
2 370,800 | 1150,600 0,126 0,408 -0,282 0,080
3 408,000 | 1609,400 0,176 0,429 -0,253 0,064
4 373,900 | 2130,500 0,234 0,410 -0,177 0,031
5 376,340 | 3205,200 0,351 0,412 -0,060 0,004
6 373,240 | 4353,900 0,477 0,410 0,067 0,005
7 634,900 | 6032,100 0,661 0,555 0,106 0,011
8 816,440 | 8970,700 0,983 0,656 0,327 0,107
9 1201,190 | 12869,000 1,410 0,870 0,540 0,292
10 1453,340 | 12975,900 1,422 1,011 0,411 0,169




11 2279,800 | 15267,600 1,673 1,471 0,203 0,041
12 3578,810 | 20011,900 2,193 2,193 0,000 0,000
13 4469,670 | 24204,800 2,653 2,689 -0,036 0,001
14 5103,930 | 27164,600 2,977 3,042 -0,065 0,004
15 3998,990 | 31155,600 3,415 2,427 0,988 0,975
16 4608,895 | 31615,700 3,465 2,766 0,699 0,488
17 4856,260 | 35179,700 3,856 2,904 0,952 0,906
18 6019,400 | 38417,900 4,211 3,551 0,659 0,435
Cymma | 1722,610 | 11454,427 1,255 1,161 0,095 0,127
Cp-e [25839,150/171816,400{ 18,831 17,409 1,423 1,904

OueHuM mnapameTpbl PErpeccur sl JIMHEWHOW MOJENTU MEXIY
3HAYEHUSIMU Xj U y;* (Tabnuua 12) ¢ ucnosib3oBaHUEM Yy * BMECTO Y B
KAueCTBE 3aBUCUMOW NMEPEMEHHON M i JIOrapu(pMHUUECKON - MEXIy
3HaueHusIMU z = log x u log yi* (Ttabnuua 13) c ucnonb3zoBanuem log y
* Bmecto log y. HMcnonb3dyeM (opmysbl Ajii HaXOXKIECHUS OIEHOK
KO3 PUIIMEHTOB 00eux perpeccuil 4epe3 KOoBapHalui0 U IUCIEPCHIO
HE3aBUCUMOW TEPEMEHHOW W MaTeMaTU4YeCKUE OXHUJAHUS, a 3aTeM
BBIYMCIUM  KO3(DPUIIMEHTHI
otkyioHeHnit (CKO) s kaXaoW perpeccuyd M CpaBHUM HX (Tabiauia

ACTCPMUHAINH W CYMMBbI

KBaaApaToB

14).
Ta6nuna 13 — Ilepecuer qaHHBIX JorapuMHUUYECKON MOJIEIN

Ne ri/m X z=log x log y* log y* - €rorap. €’ sorap.
1 399,8 5,99 -2,55 -2,55 0,00 0,00
2 370,8 5,92 -2,07 -2,67 0,60 0,36
3 408 6,01 -1,74 -2,51 0,78 0,61
4 373,9 5,92 -1,45 -2,66 1,20 1,45
5 376,34 5,93 -1,05 -2,65 1,60 2,57
6 373,24 5,92 -0,74 -2,66 1,92 3,69
7 634,9 6,45 -0,41 -1,78 1,36 1,85
8 816,44 6,70 -0,02 -1,36 1,34 1,79
9 1201,19 7,09 0,34 -0,71 1,06 1,11
10 1453,34 7,28 0,35 -0,39 0,75 0,56
11 2279,8 7,73 0,51 0,36 0,16 0,02
12 3578,81 8,18 0,79 1,11 -0,32 0,11
13 4469,67 8,41 0,98 1,48 -0,51 0,26
14 5103,93 8,54 1,09 1,70 -0,61 0,37
15 3998,99 8,29 1,23 1,30 -0,07 0,00
16 4608,895 8,44 1,24 1,53 -0,29 0,08
17 4856,26 8,49 1,35 1,62 -0,27 0,07
18 6019,4 8,70 1,44 1,98 -0,54 0,29
Cymma | 1722,61 6,96 -0,32 -0,93 0,62 0,98
Cp-e |25839,15 104,38 -4,73 -13,99 9,26 14,76




Tabnuna 14 — CpaBHeHHE mapaMeTPOB MO/IeIICH

Perpeccus
3Ha4YECHUS
IapaMeTPOB JIUHCHHAST jorapudmudeckas
Hucnepcus (Var) 5,22832476 2,78935966
Koapwuarus(Cov) 1521,63553 2646,46671
Koddumment b 0,00055637 0,00015
Koddunment a 0,2021583 -0,06695841
Kopguunent 0,97744737 0,78388506
nerepMuHanu R
CKO (S) 1,90359724 14,7555995

N3 Tabauupl 14 BUAHO, YTO JUHEWHAsT perpeccusi JaeT HEMHOTO
Oojiee TOYHOE COOTBETCTBHE, YeM JorapudmMuyeckas, Tak Kak
KO UITUEHT AeTEepMUHAIIUN R® JUIsl IMHEHHOW perpeccuu OoJblie, a
CyMMa KBaJpaTOB OTKJIOHCHUN MEHbIIE, YeM i JIorapuMUYECKOM
perpeccum.

[IpoBepum, He oOecreunBaeT U JIMHEHHAs MOJEIh 3HAYUMO
JY4YIIIET0 COOTBETCTBUS. BBIUMCINM BEIMUYUHY Zf,acq U BO3BMEM €€

abCOMIOTHOE 3HAYEHHE. JTa CTATUCTHKA MMeEET pacrlpesielieHHe 7~ C
OJIHOM CTemneHblo cBoOOABl. Ecinm oHa mpeBbIIaeT KPUTHUYECKOE

3HAYCHUE Y. C ONHOH CTENeHbIO CBOOOIbI TP BHIOPAHHOM YPOBHE

3HAYUMOCTH (TIPUIIOKEHHE 3), TO JIeJaeTCs BHIBOJ O HAJTUYUU 3HAYUMOM
paBHI/II_IBI B KQUCCTBC OLICHHBAHUI.
Takum oOpa3oM, pacyeTHOE 3HAYEHHE PABHO:
18 1,903
Xz === O y
pact 15 914,7555

‘ =|-33,014068 =39,89,

X2 n= 7,2609,
|X§acq| >XI%pI/IT'

CnenoBareibHO, C YpOBHEM 3HAYUMOCTH 5% MOXKHO cjenaTh
BBIBOJ, O TOM, YTO pa3HMIIA B KAUYECTBE OIICHWBAHMS 3HAUYMMA, W IS
OTPAKECHUS 3aBUCUMOCTHU MEXKTY JIEHEKHOU MacCcou 171



30JI0TOBAJIIOTHBIMU  3arlacamMu
CTPOUTH JINHEUHYIO MOJIEIb.
[Tponomkum BeIOOp HENMMHEHON Mojienu. Paccuntaem napameTpsl

MOJIMHOMHUAJILHON MOJIECIH:
y=a+b*x+by*x’ +¢.

Jns nuHeapu3aluy BBIOPAHHOW MOJENIU HCIOJIB3YEM METO]

3aMEHBI IEPEMEHHBIX.
C yderom 3ameHBI (x*=2) YPAaBHEHUE MOXHO IPEIACTABUTH B
CJIEIYIOLIEM BUJE:!
y=a+bx+bz+ ¢

OLEHUM pErpecCUOHHYI0 3aBHUCHUMOCTh 3HAUYEHHH y OT X U Z

B JAaHHOM CJiydac IMNpPCAIIOYTHTCIIbHCC

METOJIOM  HAaWMMEHBIUX  KBaapaToB.  HeoOxomumblie  pacyeTsl
pEe0CTABJICHBI B TaOHIE 195,
Tabmuia 15 — Pacuet koadpuimeHToB perpeccuu

Ne ri/nn X y z=In x 9 e’ e’
1 399,8 714,6 5,99 |4614,892652| -3900,29 15212283
2 370,8 | 1150,60 | 5,92 | 4432,58053 | -3281,98 10771396
3 408 1609,40 | 6,01 |4666,036545| -3056,64 9343027
4 373,9 | 2130,50 | 5,92 [4452,182469| -2321,68 5390209
) 376,34 | 320520 | 5,93 | 4467,59121 | -1262,39 1593632
6 373,24 4353,9 | 5,92 |4448,011535| -94,1115 8856,981
7 634,9 6032,1 | 6,45 6032,1 -4,8E-07 2,26E-13
8 816,44 8970,7 | 6,70 |7083,043238| 1887,657 3563248
9 1201,19 | 12869 | 7,09 |9250,044848| 3618,955 13096836
10 1453,34 | 12975,9 | 7,28 |10644,54184| 2331,358 5435231
11 2279,8 | 15267,6 | 7,73 | 15143,6037 | 123,9963 15375,08
12 3578,81 | 20011,9 | 8,18 |22109,67166| -2097,77 4400646
13 | 4469,67 | 24204,8 | 8,41 |26851,26937| -2646,47 7003800
14 | 5103,93 | 27164,6 | 8,54 |30216,61462| -3052,01 9314793
15 3998,99 | 31155,6 | 8,29 |24348,61187| 6806,988 46335087
16 |4608,895| 31615,7 | 8,44 |27590,62375| 4025,076 16201239
17 | 4856,26 | 35179,7 | 8,49 |28903,34446| 6276,356 39392639
18 6019,4 | 38417,9 | 8,70 |35063,13593| 3354,764 11254442

Cymma 11454,426

1722,61 67 11917,38641 8765628,07

Cpenne

e 25839,15| 171816,4 178760,7961 131484421




B pe3ynbrare pacueroB  MOJYYHMM  CICAYIOIIUME  OIECHKHU
K02 (HUITMEHTOB:

a=66,988, b,=5,219999, b,=410,77.

CnenoBatenbHO, BbIOpaHHAs TMOJMHOMHUAJIbHAS  3aBUCUMOCTD
OyJeT UMETh CIICYIOIIUN BU;

y=66,988-5,219999x+410,77z+¢.

Paccuutaem Kor(hPUIMEHT 371aCTUYHOCTH:

! X b1+2byx
3= f'(x) x £ = P __
Yep a+bixcp +b2xcp

DnacTUYHOCTh Y 10 X B AaHHOM ypaBHeHuH paBHa = 0,001161,
TO €CTh 3JIACTUYHOCTH JCHEKHOM MAacChl OT 30JIOTOBAJIIOTHBIX 3aI1acoB
paBHa 0,001161, To ecTb W3MEHEHHE 30JIOTOBATIOTHBIX 3amac Ha 1%
BBI3BIBAET U3MEHEHHUE ieHexkHoM Macchl Ha 0,001161%.

CpenHeKkBaApaTUYECKOE  OTKJIIOHEHWE ISl MOJHUHOMHUAIBLHOU
moxenu coctaBut CKO=672913,84.

Paccuutaem ko3 PuIMEHT JaeTepMHUHALIMU RZ, HCTOJIB3YS
JTVCTIEPCUM 3HAYEHUM Y U OCTATKOB €:

Var(e) | 8766199 o ooooe
Var(y) 223539832

Koaddurnent nerepMuHaviy mo3BoJISIET TOBOPUTH O JIOCTAaTOYHO
XOpOIIIeM COOTBETCTBUH, OOECIIEUMBAEMOM YpPaBHEHHEM PErpeccUu
y=66,988-5,219999x+410,77z+¢.

Koadbduruent J€TepMUHAIIIN HE II03BOJISIET JIaTh
OKOHYATEJIbHOTO 3aKJIF0UeHus 0e3 ydeTa Apyrux (pakTopoB, Tak Kak OH
MOABEPKECH BJIUSHHUIO MOCTOPOHHUX (DaKTOPOB U MOXKET IPUBECTH K
OIMOOYHOMY BBIBOAY. JlaXke eciii OTCYTCTBYET 3aBUCHUMOCTh MEXKIY Y
u X, 10 000 JaHHOW BBIOOPKE HAOMIOJCHHI MOXKET MOKa3aThCs, YTO
Takas 3aBHCHMOCTh CYIIECTBYET, BO3MOXHO, W ciabas. Tombko IO
CIIy4allHOMY CTEUYEHHUIO OOCTOSATEIHCTB R’ B TOUHOCTH paBeH 0.

TaGauibl 1711 KpUTHIECKUX 3HAUCHUN R? OTCYTCTBYIOT, JUJISI 3TOrO
HY>KHO PacCUMTBIBATh HA €ro OCHOBE Jipyrue nokasarenu. Hanpumep, F-
KPUTEPUM JIsI TPOBEPKU Kauy€CTBA OLICHUBAHMSI.

BriiBunem runoresy Hy 06 orcyTcTBum cBsizu Mexay X U Y #
anpTepHaTUBHYIO — H; ¢ ypoBHeM 3HaummMoctu 0=0,05.

= R2 — — . .
= L5312 F =3, 59 (0,05; 3; 11).

Tak xax F<Fy,,, TO HyJIeBas rUIIOTE3a HE OTKIOHSAETCS.
CpaBHUM mapaMeTpbl Mojielel (Tabnuma 16).
Tabnuia 16 — CpaBHeHHE TapaMeTPOB MojIeTei

R*=1-




Bun monenu CKO R*
JInneiinas 1,903597 0,977447
Jlorapudmudeckas 14,7556 0,783885
[NonnHoMuaIbHas 1,31E+08 0,960785

Hcxons u3 3Ha4eHUM CTaHJAPTHOIO OTKJIOHEHUS U KOd(ppuiireHTa
JNETEPMUHAIIMN TPEX MOJIENIC MOXKHO CHENaTh BBIBOJ, YTO JIMHEHHAS
MOJIeJIb 00ECTIEUMBAET JYUIlI€€ COOTBETCTBUE UCXOHBIM JIAHHBIM.

Bonipocs! 1i1s codece10BaHu s

1. IlpuBeaute npuMepbl MOAEIIECH HEIMHEWHOTO BU/IA.

2. PacckaxuTe 0 MeTOIax JIMHEAPHW3AlWH  HEJIWMHEHWHBIX
MOJIEJIEN.

3. IlpuBenure mnpumepsl JorapudMUUECKUX MPeoOpa3oBaHUI
HEJIUHEUHBIX MOJEJIEN.

4, JlaiiTe OMNpEeneieHHEe DJIACTUYHOCTH, €€ DSKOHOMHUYECKUM
CMBICII.

5. OOmBsAcHUTE, KaKOe BIMSHUE OKAa3bIBAIOT JIOTapu(PpMUUECKHE
npeoOpa3oBaHUsl Ha CIAYYalHYI0 COCTaBJISIONIYI0 B HEJIMHEUHBIX
MOJEISIX.

6. Onummre mpoueaypy 3apeMOKH CpaBHEHHUS! JUHEWHBIX U
HEeJIUHENHBIX MOJEJIEN.
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[Ipy wW3y4YeHWW OUCIUIUIMHBI TMPUMEHSIOTCS  MPOTPaMMHBIC
npoaykTel Microsoft Office: TexcroBblii pemakrop Microsoft Word,
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B kxadecTBe HCTOYHUKOB HOPMATHUBHBIX U 3aKOHOJATEIbHBIX aKTOB
P® wucnonw3yroTcs crnpaBOYHBIE MpaBOBbIE CHUCTEMbl «KOHCYIbTAHT-
[Lmrocy, «I"apanTy.



