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BBenenue

MeTonuyeckue yKazaHUS pa3pabOTaHbl C IEJIBI0  OKa3aHWs

MTOMOIIIN CTyJIEHTaM HaIpaBJICHUS MOATOTOBKH
38.04.01 DxoHOMHKA MpU TMOATOTOBKE K JIaOOpaTOpHBIM paboTaM II0
JTUCITATIIIHE «IKOHOMETpHKA (MpOABUHYTHIM YPOBEHB )».

CucremMaTu3UpOBaHHBIE  METOAMYECKHE  pa3pabOTKU  coaepkKaT
METOAMKY OpraHu3anuu J1abopaTOpHBIX padOT, HEOOXOAUMBIX IS
3aKpEIUICHUS] WM OBJIQJICHHUS NMPAKTHUYCCKUMU HaBBIKAMU, TEMATHKYy |
METOAMKY pa3IWYHbIX MPAKTUYECKUX (QOpPM 3aKpEIUICHUs] 3HAHUM,
U3JI0KEHHBIX B (opMe, YIOOHOU JJIs1 U3YUEHHUS U YCBOCHHS.

Jucturmnaa « OKoHOMETpHUKa (MMPOABUHYTHIN YPOBEHB)» H3y4acTCs
Ha TIEPBOM Kypce B MIEPBOM CEMECTpE, U PacCMaTPUBAECT METOJI0JIOTHIO
OpraHu3aluy Tpoiecca ynpaBieHUs, MPEACTaBICH JeTalbHbIN aHAIU3
yCJIOBHH M (PAaKTOPOB KauecTBa YIPABICHUYECKUX PENICHUN, OMHCAHBI
MOJEIH, METOJOJIOTHUS MW OpraHu3amnus Impoiecca pa3paboTKu
YIPABICHYECKOTO PEIICHUS.

[Ipennaraembie yka3zaHus CoOJIepKaT OCHOBHBIE BOIPOCHI, Ha
KOTOpbI€ HEOOXOIMMO OOpaTUTh BHUMAHHE TIPH TOJATOTOBKE K
BBITIOJIHEHUIO JTA0OpAaTOPHBIX pPabdOT M CHUCOK HEOOXOIUMOW ISt
W3Y4YEHHUS JIaHHBIX BOIIPOCOB JIUTEPATyphl. MeETOAWYECKHE YKa3aHHS
BKJIFOYAIOT 3aJlaHUs JJIS BBHITIOJIHEHUS B XOJIe JIa0OpaTOpHBIX padoT,
BOIPOCHI JJIsI CAMOKOHTPOJIS.

JlaHHBIE ~ METOOMYECKHE  YKa3aHWS  TO3BOJAT  CTYJCHTaM
MOATOTOBUTHCS K BBIMOJHEHUIO JA0OPATOPHBIX paboT MO paszjenam
Kypca, a TakKe Jydlle TOATOTOBUTHCSI K KOHTPOJIO PE3yIbTaToOB
oOyueHus.
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1 Ilnanupyemble pe3yJabTaTbl O0y4Ye€HHSl, COOTHECEHHbIE C
IVIAHUPYEMBbIMH pe3yJsibTaTamu ocBoenus Ol

Heab nucuMmiIuHbl: GOPMUPOBAHUE Y CTYJEHTOB TEOPETUUECKHUX
Heas aucuuniauubl: GOpMUPOBaAHUE 3HAHUN U YMEHUM, CBSA3aHHBIX C
IIPOBEPKOH, 000CHOBaHHEM, OLICHUBAHUEM KOJINYECTBEHHBIX
3aKOHOMEPHOCTEN U KAYECTBEHHBIX YTBEPKICHUM (TUIIOTE3) B MUKPO- U
MAaKpPO3KOHOMHKE Ha OCHOBE aHAJIN3a CTATUCTUYECKUX TAHHBIX.

3agauyu JUCHUIIJIMHLBI:

- W3y4YEHUE  CTYJIEHTaMM  MOAXOJOB K  IOCTPOEHHIO
AKOHOMETPHYECKUX MOJICJICH 1 METOJ0B UX peaIM3alliH;

- oOydueHHe TPUMEHEHUIO Pa3IMYHBIX METOJOB B PEIICHUU
3a7a4 aHaJIN3a SKOHOMUYECKHX U COLIMAJIbHBIX MPOIIECCOB;

- OBJIQJICHUE IpHEMaMH OLICHHMBAHMUS  3aKOHOMEPHOCTEH B
MHUKpPO- M MAaKpOIPKOHOMHMKE Ha OCHOBE aHajii3a CTaTHUCTUYECKHX
JIAHHBIX

— MOJTyYCHHUE OIbITA MPOBEACHUS PErPECCHOHHOIO aHalu3a U
MIPOTHO3UPOBAHUS;

- BbIpAa0OTKAa YMEHHUM W  HABBIKOB AKOHOMETPHUYECKOIO
MOJICTTUPOBAHUS U COACPKATEIHLHOIO aHAIM3a €ro pe3yJIbTaToB;

—  pa3BUTHE Y CTYJICHTOB JIOTUYECKOTO W aHAJIUTUYECKOTO
MBIIIUICHUS.

—  KaTeropwu U MOHATHS IKOHOMETPHUKH;

—  METOJbl  opraHu3zanuu  cObopa, 0OpabOTKM  JTaHHBIX
(MaTepuaioB) HaOJIIOACHUS;

—  TOIXOAbl K TOCTPOCHUIO SKOHOMETPUUYECKUX MOJeNeHd u
METOJIOB UX peau3allvu;

—  METOJIbI ¥ CPEJCTBA IKOHOMETPUUECKOTO MOJACITUPOBAHUS;

YMeEThb:

— OMpeaeNsITh IEeIW W  PE3yJAbTaThl SKOHOMETPUUYECKOTO
HCCJIEIOBAHHS,

— 00OCHOBEIBATH BBIOOD METOJ/I0B 51 CpEICTB
SKOHOMETPUYECKOTO MOJEIUPOBAHMS TP PEIICHUH 3ajJad aHalu3a
AKOHOMUYECKHX M COLMATbHBIX MPOIIECCOB;

— OCMBICJICHHO  OXapaKTepHU30BaTh  MpOIEAyphl  cOopa,
00paboTKHU 1 aHanu3a HHGOPMAaIUK;
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—  Pa3bICHATH METOMbI, IPUMEHSIEMbIE SJKOHOMETPUKE;

—  KPHUTHYECKH OLIEHHWBATh PE3YJIbTAThl 3KOHOMETPUUECKOTO
MO/ICJIUPOBAHUS;

—  00OCHOBBIBATH pEe3yNbTaThI SKOHOMETPUYECKOTO
MOJEIUPOBAHMS TMPU PEIICHUM 3aJa4 aHajdu3a JSKOHOMHYECKHX H
COL[MAJIbHBIX IPOLIECCOB, MIUIIOCTPUPOBATh YCBOCHHBIE TEOPETHUYECKUE
MOJIO’KEHUSI CBOMMU PaCUETaAMU;

BJIA/I€Th:

—  MeToJaMM M cpeacTBamMu  00paboTku  HH(pOpMAIuH,
MO3BOJISIONIMMHU TIPOTHO3UPOBATh CBOMCTBA M TOBEACHHUE OOBEKTOB
npo¢eCcCHOHATBLHON AeATEILHOCTH;

—  HaBbIKAMHM aHAJIN3a MAaCCHUBOB HJKOHOMHYECKHUX JIaHHBIX,
WHTEpIpETAIlMi YKOHOMETPUYECKHUX MTOKa3aTeeH;

—  HaBbIKaMH PEIICHHUS MPUMEPOB M 3aJ1a4, COCTABIICHHS CXEM,
BBITIOJIHEHUS TTPAKTHUECKUX 3a/IaHUM;

—  HaBbIKAMM  DKOHOMETPUYECKOTO  MOJCIUPOBAHUS U
COJICP)KATEILHOTO aHAJIM3a €r0 PE3YJbTaTOB HA OCHOBE MCIOJIb30BAHUS
MPUKJIAHBIX TAKETOB MTPOTPaAMM.

B pe3yabTare n3ydeHusi JaHHOW TUCUMIUIMHBI Y 00yYaIOIIUXCs
(bOPMUPYIOTCS CISAYIOIINE KOMITCTCHITHUH .

—  CrnocobeH TPUMEHSTh MPOJABUHYTHIE HWHCTPYMEHTAJIbHBIC
METOABl SKOHOMHYECKOTO aHalv3a B TMPUKIAAHBIX U (WIN)
dbyHIaMeHTaIbHbIX HccaenoBanmsx; (OITK-2):

— Ilpumensier Ha TpakTUKE 3HAHUS O TMPOJIBUHYTHIX
WHCTPYMEHTAIBHBIX METOJaX SKOHOMHMYECKOTO aHalu3a B
NPUKIATHBIX W (W) (GyHAAMEHTAIbHBIX HCCISIOBAHUIX
(OIIK-2.1);

— OcymiecTBIsAeT BBHIOOP TNPOABHHYTHIX HWHCTPYMEHTAIbHBIX
METOJOB ASKOHOMHYECKOTO aHaju3a ISl DPEIICHHS 3aaad
NPUKIAAHBIX U (Wiu) (yHIaMEHTAIbHBIX HWCCIIEIOBaHUN
(OIIK-2.2);

— Bemomnuser IPUKJIATHBIC U dbyHIaMEHTaIbHbIC
UCCIIEJIOBAaHUSI B OOJACTM HKOHOMUKM U (DMHAHCOB C
NPUMEHEHHEM TMPOABUHYTHIX HWHCTPYMEHTAJIBHBIX METOJ0B
skoHOMHYeckoro aHanm3a (OIIK-2.3).



MecTto UCHUMINIMHBI B CTPYKType 00pa3oBaTe/IbHOM
MPOrpaMMmblI

«JKOHOMETpUKA  (IIPOJABUHYTHIA  YPOBEHb)»  MPEICTABISECT
oOsi3atenpHy0 auchuIuinHy ¢ uHiaekcoM b1.0.03 06a3oBoii yactw
y4eOHOro IuiaHa HampaBieHus noarotoBku 38.04.01 DxoHomuka,
n3yyaemyro Ha 1 kypce B 1 cemecrpe.

2 Conepxxkanue u 00beM J1a00PATOPHBIX PadoT

CtpykTrypa 1abopaTOpHBIX pabOT IMpeAcTaBiIcHa B TaOIHIIE.
Tabnuna 1 — JlabopaTtopHbie pabOThHI

No HanmeHnoBanue 1abopaTopHBIX O0nemM, yac.
pabor Ounolt | 3ao4yHOM
dbopmbl | hopmbl
1 2 3 4
1 OneHka K023 PHUIIMEHTOB perpeccuun 5 1
MeTonoM Monte-Kapio
2 MHOKECTBEHHBIN PErPECCUOHHBIN aHAIN3 4 2
3 ITocTpoeHre HEIMHEMHON MOICITH 2 1
Ntoro 8 4

3 Meroauyeckne MaTepUaJIbl, ONpeaesOle MNPoHeIypbl
OLCHMBAHUST 3HAHMHA, YMEHHMH, HABBLIKOB W (MJH) ONbITA
NEeATEJIbHOCTH,  XapaKTepu3ywIux  Jranbl  (GopMUpPOBAHUA
KOMIIeTCHIUI HA JIa0OpaTOPHBIX padoTax

[Ipouenypsl OlLIECHUBAHUS 3HAHWI, YMEHUW, HABBHIKOB W (WJIN)
OMbITa JEATENbHOCTH, XapaKTEPU3YIOMIMX JTanbl (HOPMUPOBAHUSA
KOMIIETEHIINH, PETryJIupyrOTCs CIEAYIOUMMH HOPMATUBHBIMU aKTaMU
YHUBEPCUTETA:

- [Tonoxenue 11 02.016-2018 «O OGanapHO-PEUTUHTOBOM cUCTEME
OLICHMBAaHUS PE3YyJIbTATOB OOYUYEHHS MO JUCIUIUIMHAM (MOIYJSIM) U
IpakTUKaM TIpU  OCBOCHMM  OOy4YarolUMHCS  00pa30oBaTEIbHBIX
porpaMmm»;

- METOAMYECKHE YKAa3aHHUs, HCIIOJb3yEMbIE B 00pa30BaTEIbHOM
npoliecce, yKa3aHHbIE B CIIUCKE JIUTEPATYyPHI.
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s mekywezco koumpons 1O AUCUUAIUIMHE B  paMKax
JNEUCTBYIONMIE B YHUBEPCHUTETE OaNIbHO-PEHTHHTOBOM  CHCTEMBI
MPUMEHSIETCSI CIICAYIONIUIA MOPSIOK HAUMCIICHUS OAJLJIOB:

Tabmuma 2 — Tlopsinmox Haumcnenus OammoB B pamkax BPC 3a
BBITIOJTHEHHE JJaOOPATOPHBIX padbOT

dopma KOHTPOJIA MunuManeHbIN Oamt | MakcuMallbHBIN
Oamn

Oann | mpuMeyaHue | 6ajul | mnpUuMedaHue
JlabopatopHass pabota| 2 Beimonau, 5 | Bemoanun u
No 1 «OrneHka HO «HE «3aIUTHID
K03 PuImeHToB 3aIUTHI
perpeccuu METOI0M
Monte-Kapiio»
JIabopaTopHas paboTa 4 Breimomaun, 6 | BeimoaHun u
No2 « MHOkeCTBEHHEBIN HO «HE «3alIUTUIDY
perpecCUOHHBIN 3aIUTHID)
aHAJIN3)
JIabopaTopHas paboTa 2 Breimomaun, S5 | Bemoanui u
Ne 3 «IlocTpoenue HO «HE «GalTATHIDY
HEJIMHEHHOW MOJIEIN» 3aIUTHID)
Htoro 8 16

4 MeroauvecKue YKa3aHUA MO MOATOTOBKE K JIA0OPaTOPHBIM
padoram

JlaGopaTtopunas padora 1 «OueHka K03((PUIHEHTOB perpeccuu
MeToaoM MonTe-KapJiio»

Llenpro paOoOThI SABISETCS MPOBENECHUE IKCIEPUMEHTOB METOAOM
Momnre-Kapiio, OLICHUBaHUE TOYHOCTH IIPOTHO3UPYEMBIX
KO3((PUUMEHTOB pErpeccuu, BBIYMCICHUE IS HUX JIOBEPUTEIBHBIX
WHTEPBAJIOB.

3ananue Ha J1a0OPATOPHYIO PadOTy

1. B3aTh B KadecTBE OCTAaTKOB HOPMAJIBHO PAacIpe/IeICHHbIC
CIy4yalHbIC YHCJIa U PACCUUTATh MSATh pa3 HOBbIC 3HaUCHUSA Y.

2.  Bperaucnutb k03¢GUIMEHTH perpeccu a u b, cpaBHUTH UX C



MPUHSATHIMU 32 UCTUHHBIE.
3. IIpoBeputh TOUHOCTH KOIPGHHUIIMEHTOB PETPECCUH.
4. PaccunraTh CTaHIapTHBIC OMMUOKM @ W b B Kaxkmom w3
HKCIIEPUMEHTOB.
5.  JlaTth uHTEpBabHBIC OLICHKU KOA(PPHUIIMEHTaM PETPECCUH.
[Ipy BBIMOJHEHUM JAHHOM pacyeTHOM padOThl PEKOMEHIYETCs
UCTIOJIB30BaTh TabIMuHbIi peaakTop Microsoft Office Excel.

3KCHepI/IMeHTaJILHaH 4acTb

Wcnons3ys naHHbIe BBIOpaHHBIE B pacyeTHBIX paboTax Nel,2,
MPOBEAEM SKCIEPUMEHT 1O MeTo 1y MoHTe-Kapio ¢ 1nenpro oneHuBaHus
MOJIYYEHHBIX paHee K0d(P(UIIMEHTOB PETPECCUM.

Hpe,Z[HOJIO}KI/IM, YTO UCTHUHHAs 3aBUCHUMOCTb UMCCT BU/I .
y=0,1938+0,9071*x+u (1)

TO €CTh B pacueTHOW paboTe No2 ObLIN MOTYyUYEHBl HUCTUHHBIC 3HAYCHUS
KO3 PUITMEHTOB PErPECCUM.

Jnga mpencraBieHus CIIy4alHOW OCTaTOYHOM COCTaBisAmomIed U
UCIONB3YIOTCSl  CIIy4alHble  4HUCNa, B3SThIE U3  HOPMAJIBHO
pacnpeieIeHHOM COBOKYIHOCTH C HYJIEBBIM CPEAHUM U EIUHUYHOM
UCIiepcuei, Kotopsle OyaemM 0003HauaTh Kak Ny, ..., MMy7. Coydaitnas
COoCTaBJifmoIas U; B IEPBOM HAOJIOAECHUU MPOCTO OyAET paBHA My U T.
.

3Has 3HaueHHS X U U; B KaKJIOM HaOJI0JICHUU, MOKHO BBIYMCIIUTH
3HA4YeHUs Yi, UCNONB3ys ypaBHeHue (19); 3To chaenano B tabmwmie 1.
Tenepp HEOOXOAUMO OLIEHUTH PETPECCHOHHYIO 3aBUCHUMOCTH MEXIY
UCXOAHBIMU JAHHBIMU X W TOJYYEHHBIMHU 3HAYEHUSMHU Y. YpaBHEHHE
pUMET BUJL;

¥.=0,1712+0,9072*x (2)

B nanHoMm ciydae ornieHka @ nmpuHsiia MeHbliee 3Hadenue (0,1712)
no cpaBaeHuio ¢ o (0,1938), a b coBcem Hemuoro Beime 3 (0,9072 o
cpaBHeHuto ¢ 0,9071). PacxoxaeHusi BbI3BaHbl COBMECTHBIM BIIMSTHUEM
CIIy4ailHBIX COCTaBIISIIOUX B 17 HaOmoaeHusx. O4eBUIHO, YTO OJHOTO
IKCIIEPUMEHTa TAaKOro THIA HE JOCTATOYHO [JIsi OIICGHKH KadecTBa
perpeccun. Jlns nanpHeWield MPOBEPKHM HEOOXOAUMO TMOBTOPUTH
AKCIIEPUMEHT C meM e UCTUHHBIM ypaBHeHueM (19) u ¢ memu orce
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3HAUCHUSIMU X, HO C HOBbIM HAOOPOM CIy4YalHBIX YHUCENT IS
OCTaTOYHOI'0 YJIEHA, B3ATHIX M3 TOrO K€ HOPMAIBHOTO paclpeieiieHus
(myneBoe cpeaHee W eauHUuYHas aucnepcusi). [loBTopHO HaxomsTCA
3HAYEHMS Y, UCMOJIb3Yysl ATU 3HAYEHUA W 3Ha4yeHus X (cM. T1abn. 3) u
OLICHUBAETCSA PErPECCHUS MEXKIY IOJIYYECHHBIMU 3HAYEHUSIMH Y W
VCXOJTHBIMHU X.

YpaBHEHUE peErpeccuu NpUMeET BUL:

Y, =1,1648+0,9059*x (3)
Tabnuia 3 — PacueT nepBoro skcnepruMeHTa
Ne i/ X Uq 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
cymMma 532594,1 0,111476 483119,5142
cpeaHee 31329,06471 0,006557412 28418,79495

Tabnuua 4 - Pacuet BTOpOro 3KCepruMeHTa

Ne i/mt X Uy 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
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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
cymMma 532594,1 1,946509 483121,3492
cpenHee 31329,06471 0,114500529 28418,9029

Cny4yallHBIX 4YHMCEI B KaXKJIOM M3 HUX (CM. Taby. D) MO3BOJIMIO
HOJIYYUTh CICAYIONINE pe3ybTaThl (ypaBHeHHs perpeccui (4),(5),(6)):

y,=0,8174+0,9064*x (4)

y,=—0,0455+0,9073* X (5)

y,=0,4569+0.9065* X (6)

Tabmuma S5 — Pacuer TpeTbero, 4YeTBEPTOro, MATOTO

IKCIIEPUMEHTOB
rJ[\/rn X Us Ya Us Ya Us Vs

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 | 1173591 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 0,511375 | 32856,77 0,527308 | 32856,79 | -0,15666 | 32856,10
10 47482 0,381159 | 43071,50 -0,1493 43070,97 | 0,468162 | 43071,58
11 52504 -0,03638 | 47626,54 1,49978 | 47628,07 | -0,56855 | 47626,00
12 47715 -1,05548 | 43281,42 0,193558 | 43282,66 | 0,133001 | 43282,60
13 48144 -0,32239 | 43671,29 -2,1274 43669,49 0,73708 | 43672,35
14 43686 -0,25815 | 39627,51 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 | 45544,33 0,083135 | 4554395 | -0,01327 | 45543,86
17 51714 -0,22868 | 46909,73 0,623843 | 46910,59 | -1,29536 | 46908,67
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CyM
Ma

483117,9

532594,1 | 2,372882 | 483121,78 | -1,558753 | 483117,84 | -1,467575 3

cpen | 31329,064 | 0,139581

28418,93 0,0916913 | 28418,70 | 0,0863279 | 28418,70
Hee 71 294

53 41

B tabnuie 6 npuBeACHBI OIICHKH a M D BceX MATH SKCIIEPUMEHTOB.

MoOXHO 3aMETUTh, YTO, HECMOTPS HA TO, YTO B OJHHUX CIydasix
OIICHKM TMPUHUMAIOT 3aHWKEHHBIE 3HAYEHUs, a B JpPyrux —
3aBBIIICHHBIC, B IICJIOM 3HAYCHUS & W D TIpYyNmUpyrOTCSd BOKPYT
UCTUHHBIX 3Ha4eHUH o U B (TO ecCTh BBIOPAHHBIX WCTUHHBIMH TIO
MPEIOI0KEHHUI0), paBHBIX cooTBeTcTBEeHHO 0,1938 1 0,9071.

Tabnuna 6 — 3HadyeHus KOI(QPUIMEHTOB IMOJIYyUYEHHBIE B IISTH
AKCIIEPUMEHTAX

Ne /o 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
Cymma 2,5648 4.5333
Cpennee 0,51296 0,90666

Hecmorpss Ha  umeanpHOCTh  ycnoBun — ['aycca-Mapkosa,
HEO0O0XO0AMMO MPUOTIMKATh K HUM YCIOBUSI TIPOBEICHUS YKCIIEPUMEHTOB.
CpenHee MaTeMaTUYECKOE KaXJA0ro Habopa CIydallHbIX YUCEN JOJIKHO
OBITh OJTM3KO K HYJIIO, a UX AUCTIEPCUU MPUOIUZUTEIBLHO PABHBI MEXIY
COOO}i.

OueHuM TOYHOCTh KO3(P(UIIMEHTOB PETPECCHMU C MOMONIBIO UX
JTUCIIEpCUl, KoTopble Haxonarcs mo ¢opmynam (5). Tak kax o’
HEU3BECTHO, TOJIYUYHUM €€ OIIEHKY S°, Ha OCHOBE OCTaTKOB 1O (opMyIie
(6). A 3arem, HCIOJNB3Yys €€, pacCUMTaeM CTaHIAPTHBIC OIIMNOKH
KO2((UIIMEHTOB perpeccu B KaKJIOM M3 HaOIIOAeHUM 1O (popmysiam
(7). Pe3ynpTaThl BEIYMCICHUH MpeCTaBICHBI B TA0IHUIIE 7.

Tabnuna 7 — CTaTUCTUKY BBIYUCIICHUIM

9‘;;:;;’“ Var(e) | S% | co@ | co.(®)
. 0,2819

0,3064 | 0,3472 | 69 | 0,0000077

2 1,3859 | 1,5707 | 0,2819 | 0,000016
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3 0,6361 | 0,7209 | 0,4063 | 0,000011
4 0,9924 | 1,1420 | 0,5114 | 0,000014
5 0,9874 | 1,1477 | 0,2628 | 0,000014
[Tonydyennbie 3HaueHus c.o.(a) U c.0.(b) MOXHO CpaBHUTH C

VUCTUHHBIMU CTaHAAPTHBIMU OTKJIOHEHUSMHU JJIsl @ U b, OIMHAKOBBIMHU BO
BCEX JKCIIepuMeHTax 1o meroxy Monte-Kapmo. OHu paccunThIBarOTCA
no ¢opmynam (5), B KOTOPBIX o’ MPUHUMAETCA paBHOW 1, Tak Kak U
ONPENEISIIOCh HAa OCHOBE HOPMAJIbHO PAaCHpPEAECICHHBIX CIIyYalHbIX
YUCENl, B3SITHIX M3 F'CHEPATBHON COBOKYITHOCTH C HYJEBBIM CPEIHUM U
E€OAUHUYHOMN JUCTIEPCUEM.

_ouly, X° |-
pop.var(a) = - 1+Var(x) 0,2290

2

pop.var(b) = —24Y=0,00000000017
nVar(x)

Bomnpocs! a5 cobecenoBanus

1. OOBsicHUTh CyTh MeTOJ1a MoHnTe-Kapsio u Ha3BaTh ATallbl €ro
IPOBEACHUSI.

2. Oxapaktepusyiite ycioBus ['aycca-Mapkoga.

3. TlosicHuTe, mpeAnoa0XeHUE 0 HOPMAIILHOCTU pacipeaesieHUs
CIIyYallHOM COCTaBJISIOLICH.

4.  JlaTb omnpeqieieHHe CTaHIapTHOW OIIMOKHU.

5. KakuMm 00pa3om npoucxXoguT NIPOBEPKA TUIOTE3bI?

6. PackpoiiTe noHsITUE JOBEPUTEIHLHOTO HHTEPBAIA.

7. Ot Kakux mapamMeTpoB 3aBUCUT BEJIIMYMHA JOBEPUTEIIBHBIX
UHTEPBAJIOB KOA(PPUILIMEHTOB perpeccun?

JlabopaTopHass padora 2 «MHOKeCTBEHHbIH pPerpecCHOHHbIN
aHAJIU3»

Ilenp pacueTHOM palbOTHl 3aKIIOYACTCS B OCBOCHUH METOIWKH
MIPOBEICHUSI MHOKECTBEHHOTO PETPECCUOHHOTO aHAJIN3A.

3ananue Ha J1a0OPATOPHYIO PadOTy
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1. IIpowutrocTpupOBaTh NOHSATHUE PETPECCHOHHOTO aHAIN3A.

2. PaccumtaTth 1O TOJYYEHHBIM JaHHBIM KO3(PDHUITMECHTHI
JIMHEWHOM MHOYKECTBEHHOW PErPECCUU, ONPEIEIUTh HUX CTaHAAPTHBIE
OTKJIOHEHUS.

3. OueHuTh KauyecTBO IOCTPOCHHOW MOJCIH: PACCMOTPETh
JIeJICHUE TIOJHOM  JHUCIEpPCHUU  3aBUCUMOM  mepemMeHHoW Y  Ha
OOBACHEHHYIO U  HEOOBSCHEHHYIO COCTAaBJAIONIUE, OMPEICIUTh
KO3 PUIIMEHT JeTepMUHAIINY, CENAaTh BBIBOJ O Kau€CTBE MOJYYCHHOM
MO/IEJIN.

4. Onpeaenutb 3HAYUMOCTh  KOI(P(UIMEHTOB  PETPECCHH,
WCIIOJIb3Ysl CTATUCTUKY CTBIOZEHTA.

5. IlpoBeputrh KaueCcTBO MOJEIH, UCIOJB3YS CTAaTUCTUKY
dumiepa.

6. Ilo mony4eHHON MOJETU OMNPEACIUTh C JOBEPHUTECIHHOM
BEPOATHOCTHIO 95% HHTEpBa BO3MOXKHBIX 3HAUECHUM Y MpPU 3aJaHHBIX
3HAYEHUAX HE3aBUCUMOU NepeMeHHOM X.

[Ipu BBIIOTHEHWM JaHHOW PACUETHOW pabOThl PEKOMEHIYETCS
UCI0JIb30BaTh Ta0anuHbIN penakTop Microsoft Office Excel.

JKCNepUMEHTAIbHAS YaACTh

JInsi  BBIMOJIHEHUSI pacueTHOM paboThl Ha caiite Poccrara
(Www.gKs.ru) BeIOpaHsI clIeAyOIINE MOKa3aTeIIH:

Y — BaJIOBOM BHYTpEeHHUM NPOayKT Poccuitckon denepanuu, MiH.
pyo.;

X1 — CpPEIHENYUIEBBIE NICHEXKHBIE MTOXOJBl HACEJIECHUS, B MECHII
pyouieit;

X, — MHBECTUIIMU B OCHOBHOM KamuTaj, MJH. py0.;

X3 — CPEIHEr0A0BAsI YUCICHHOCTD 3aHATHIX B 3KOHOMUKE, THIC.
YEJI0BEK;

X4— 000POT PO3ZHUYHOMN TOPrOBIIU, MJIH. PYyO.;

X5— OCHOBHbBIE (JOH/IbI B SJKOHOMUKE, MIIH. PyO.

JInss  aHanu3a  UCMOJIB30BaHbl  JJAHHBIE  TOCYJAapCTBEHHOU
cratuctukd 3a 1999-2010 rr. (tabmmma 8). Ha ocHoBe maHHBIX
HEO0O0XOAMMO cHeNath BbIBOALI 0  3aBucumoct BBII Poccuiickoit
denepaud  OT  CPEAHEAYIIEBBIX JECHEXKHBIX JIOXOJ0B HACEJICHUS,
VHBECTUIIMA B OCHOBHOM KamuTajl, CPEAHETOJAOBOM YHCIEHHOCTHU
3aHSTBIX B DKOHOMHKE, 000pOTa PO3HUYHOM TOPTOBJIM M OCHOBHBIX
(GhOHI0B B AKOHOMHUKE.
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Tabnuia 8 — OcHoBHBIE (paKTOPHI, XapakTepusytomume o0obem BBIIT
Poccuiickon denepanun

I'on | BBII P®, | Cpenneny | MuBectu- | CpenHerogos O6oport OcHoBHbIE
MITH. py0. IICBBIC 1IMU B asTYHMCIICH- | PO3HHYHOM (boHIBI
) JICHS)KHBIC | OCHOBHOM HOCTh TOPIOBJIH, B
JOXOIBl | KamuTa, 3aHSTHIX MJIH. pyO. | DKOHOMHUKE,
HaceJIeHHs, | MJIH. pyO0. B 3KOHO- (x2) MIIH. pYyO.
B MECHIII; (x2) MHUKE, THIC. (xs)
pyOnei YEJIOBEK
(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 139249 74441095
11 32072552,0 17009 7976013 67462,9 14584,7 82302969
12 37398520,1 18881 9151411 67576,7 16468,6 93185612
B kadecTBe perpecCMOHHOW MOJENU BO3BMEM JIMHEWHYI0 MOJIEIIb
BU/IA:

Y:bo+b1X1+b2X2+b3X3 +b4X4+b5X5+8
TOFI[a B MATPpUYIHOM BHUAC UCXOAHBIC JAHHBIC ITIPUMYT BHU:

5753671,6
7741381,3
8741219,2
10742423,3
139643054 |
18034385,2 |’
22492119,6
27963955,6
33908756,7
\32072552,0

/ 4149289,6

37398520,1
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1659 670439 639634 1797,4 14334783
2281 1165234 64516,6 23523 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 6410 2865014 66407,2 5642,5 34873724

1 8112 3611109 66791,6 7041,5 41493568

1 10196 4730023 67174,0 8711,9 47489498

1 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
Koadduimentsl perpeccii W WX  CTaHJAPTHBIC  OMIMOKH
OTIPEJICTTUM TI0 CJICAYIOMUM (POopMYyTIaM:
b=XT"X)"1xTy,
sm):s%xTxy{
2 1

§%=—— (Y = Xb) (Y - Xb)

Sbj = S\/[(XTX)_l]jj-
[TepemHoOXaeM MaTPUIIbI, B PE3YJIbTATE MOIYYaeM:
—55825145,66
955,21
1,18
914,61
1645,42
—0,27
bT = (—55825145,66 95521 1,18 914,61 164542 —0,27)
CpenHekBagpaTHYeCcKoe OTKJIOHEHHWE (CTaHIapTHas  OIIMOKA)
KO3(PUILIEHTA PErPECCUH:

24754239 36
800,0644126
o | 0995004296 |
b; = | 376851264 |
\166&606625/

0,129433335
CrienoBaTenbHO, AHAJUTUYECKYIO MOJENIb MOXHO MNPEICTABUTH

KaK:
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V;=-55825145,66+955,21x,+1,18x,+914,61x3 +1645,42%,4-0,27X5

Jlnst  OpoBefieHUsI  pacueTOB  PEKOMEHJYETCSl  HCIOJIb30BaTh
TabnuuHbli  pemaktop  Microsoft Office Excel Bximowarommii
HAJICTPONKY «AHaIU3 JaHHBIX», KOTOPYIO MOXHO HACTPOUTH
CIEIYIOIIUM 00pa3oM:

l. Ha maHenun WMHCTPYMEHTOB B PACKPBIBAIOLIEMCS MEHIO IIPU

naxatun kHonkn Office ' B ero HwkHeil actn BbIOpaTh [lapameTpsl
Excel— Hancrpoitku— Iepetitu (pucyHok 1).

2. Jlanee B w™MeHwo «Hanactpoiiku» (pucyHOK 2) BbIOMpaeTcs
HaJICTpOilka «AHanuM3 JOaHHbIX». [locae yCTaHOBKM Ha MaHEIH
WHCTPYMEHTOB BO BKJIaAKe «JlaHHBIE» TOSBATCA KHOIMKA «AHaIU3
JAHHBIX.

3. Knonka «AHanu3 JAaHHBIX» BBI3BIBAET CHUCOK JOCTYITHBIX
cpeACcTB aHanu3a. s pemieHus 3agadud BbIOMpaeM  (PYHKIIHIO
«Perpeccus» (pucyHok 3).

4. YcraHaBIMBaeM MapaMeTpbl perpeccu (pUCYHOK 3), MacCHUB
BXOJHBIX MaHHBIX Y MU X, 3aJlaéM YpOBEHb HaJle’)kHOCTh 95%. Ilocne
BBITIOJIHEHUSI PAacue€TOB HAa HOBOM paboueM JIMCTE MOSIBUTCA MAaCCHUB
3HAUYCHUN KOA(DPUIIMEHTOB PETpeccCMd M MX CTaHIapTHBIC OIIHUOKH,

NpCACKA3aHHbIC 3HAYCHUA YV nu OCTaTKH, da TaKKC JaHHBbIC
JAUCIICPCUOHHOI'O aHaJIn3a.
[TapameTpbl Excel @@

QCHOBHBIE f ™ . "
i}? ¥npaeneHue Haacrpolikamn Microsoft Office.

bopuyne

MNpasonucadmne SACTPONKA

CoxpaHeHune Mma PacnonoxeHs
AonoAHWUTEABHD -
MNakeT aHanw3a K AMALYSS2

HECI'pCIﬁKE MNowck peweHna K. ER\solver,

4 | Ha,qnpunm:b |
Ky HTML X

VEA gna nomowHwkka no VIHTepHeTy
] LleHTp ynpasneHua 6E30NacHOCTB Jata [cnWckn cmapT-Teros) K. Tag\MOFI
Ama [noaydaTtenn cooBweHi Outlook) K g FHAME

£

2 Hagcrpoiika: MNakeT aHanW3a
MzgaTens: Microsoft Corporation

) Pacnonoxedwe:  K\Program Files\Microsoft Office\Officel2\LibraryAr
Iy AMNALYS32NLL

OnucaHue: Cogep*WT MHCTPYMEHTH 418 aHANKM3a HayYHEX 1 G
AaHHBIX

YnpaeneHwe: | Haacrpoikw Excel w -

7 < >

Pecypcal

[ OK ]’ OTMeHa ]

Pucynok 1 —Mnmoctpanus nactporiku Microsoft Office Excel
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Hagctpokku

A0CTYNHEIE HAACTPOFKK:

|:| MacTep cyMHHp
MakeT aHanmza
|:| MakeT aHanmza

|:| VEBA AnA NoMOWHKES No FIHTEpHETY
[luHcTpymenTel AnA eepo
[IMacTep noacTaHosok:

MoKcK, pELWEHKHA

Ok

OTMEHA
OESHHA

- VBA Qhzop...

BETOMATHZAUMA. ..

MoKCE pelweHHA

WMHCTPYMEHT ANA NOMCKE PEWEHHA YPABHEHHH H 33434

ONTHMHZSLHK

Pucynok 2 — Mento Hanctpoiiku

AHanKu3 AaHHbIX

WHCTPYMEHTLI 3HaNM3a

' AeyxebibopodHbii F-TecT ana aun|
Axanus Qypoe

Mucrorpamma

Cronb3awee cpegHes
MeHepauma CNyHanHbIX YMCen

PaHr n negcen‘mnb

Beibopka

MNapHbA ABYXBbIBOPOYHEIM E-TecT
AByxBbIBOPOUHBIA t-TeCT ¢ 0anHa|

Perpeccua

BxoAHbIE AaHHBIE

Bx0AHOA MHTEPEAN Y':

|[ﬂHET Microsoft Office
|[ﬂHET Microsoft Office

B0 AHOR HHTEPEAN X:

|:| KaHCTaHTa - HoNb

|:| MeTrkH
¥POEEHE HAAEHHOCTH!

MapaMaTpEl BEIE0LE

() Belx0AHON HHTEpEAN:

(%) HoBkIi paliousii nneT: | |

{:1' Hoean pabodan kHHra
DCTATEN

JCTaTkM |:| Cpadhmis ocTaTkoE
[w]:iCTaHaAapTHE0BAHHLIE ocTaTiM: [ MTpadvk noafiopa

HopManeHas EEPOATHOCTE
[C] rpadwi poptansHoR BEpoATHOCTH

Pucynok 3

penaktope Microsoft Office Excel

— Pacder mapameTpoB perpeccud B TaOJIMYHOM

JInsi OLIEHKM KayecTBa MOCTPOCHHOTO YpPaBHEHUS PETrpeccuu
CpaBHUM OOBSCHEHHYIO U TIOJIHYIO AUcTIepcuH (Tadmuia 9).
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Tabnuna 9 — Beruncnenne oObSICHEHHOW M TIOJTHOW TUCTIEPCUU

BBII PO, [Ipencka-
Habo- Octatku N2 2 2
tenme | M PYO. 3aHHOE bi—3) | @i i =) $7a))
) \) L

1 4149289,6 | 4108169,726 41119,87 1690844065 | 2,08252E+14 | 2 0944E+14
2 5753671,6 5854019,943 | -100348,34 | 10069789993 | 1,6452E+14 | 1 61956E+14
3 7741381,3 | 7508526,087 | 232855,21 | 54221550233 | 1,1748E+14 | 122582E+14
4 8741219,2 9028213,009 | -286993,81 | 82365446498 | 9,68058E+13 | 9,12407E+13
5 107424233 | 10735954,06 6469,24 41851071,91 | 6,1431E+13 | 6,15324E+13
6 139643054 | 14209664,13 | -245358,73 | 60200908613 | 2,13066E+13 | 1,91017E+13
7 18034385,2 17568283,3 466101,89 | 2,17251E+11 | 2,9793E+11 | 1,02401E+12
8 224921196 | 22347003,52 | 145116,08 | 21058677394 | 1,5303E+13 | 1,41887E+13
9 279639556 | 27803001,66 | 160953,94 | 25906170624 | 8,80546E+13 | 8 50598E+13
10 33908756,7 | 34102355,62 | -193598,92 | 37480543484 | 2,34964E+14 | 2 40937E+14
11 320725520 | 33139653,93 | -1067101,93 | 1,13871E+12 | 1,82043E+14 | 2,11977E+14
12 37398520,1 | 36557734,61 | 840785,49 7,0692E+11 | 3,54129E+14 | 3,23191E+14

Cymma | 222962579,6 | 222962579,6 2,35591E+12 | 1,54459E+15

CyMMa KBaJIpaTOB OCTaTKOB (HCOOBSICHEHHAS TUCIICPCHS ):
S, = eTe=2,35591E+12,

OObsicCHEeHHAs! TUCTIEPCHS:
Sy=(Y,- V) (Y, ¥,)=1,54223E+15.
[Tonxas nucnepcus:
S=(Y- Y)'(Y- Y)= 1,54459E+15.

To ecTth oOBsACHEeHHas aucnepcus cocrtapisger nmouytu 100% ot
MOJIHOM, YTO CBUIETEIBCTBYET O XOPOIIEM COOTBETCTBUU MOJICIIH
peanbHOUM cuTryanuu. Jlamee I OIEHKM KadecTBa MOCTPOCHHOM
perpeccun paccuutaeM Kod(PQUIIMEHTH AeTepMUHAIMU (TIPOCTON U
CKOPPEKTUPOBAHHBIN).

[IpocToii k03P HULIMEHT AeTepMUHAIIUN:

R2 =1—3¢=2%— 0,9984747.

s S
CroppeKTHUpOBaHHbIN KO3POUITUEHT IeTePMUHALINY:

R2=1- ’_1:1 (1-R?)=1-—2L(1-0,9984747) =
0,9972037.

12-5-1

Bricokoe 3HAYCHUE ko3¢ purreHTa JIE€TEPMUHALIIN
CBUJIETEIBCTBYET O BEHICOKOM KAu€CTBE MOJYYEHHON MOJIEIIH.

[IpoBepuM 3HAYMMOCTH MOJENH, HCHOJb3ys F-cratuctuky. s
3TOTO BBIJIBUHEM CTaTUCTUYECKYH) THUIIOTE3Y O PAaBEHCTBE BCEX
KO3 (UIIMEHTOB pErpeccuu HyJIIO.

Ho: Bce koaddunmentsl perpeccun paBHbl 0, T.e. ypaBHEHHUE
MOJIEJIM HE 3HAYUMO.

n
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B kauecTBe ambTEpHATUBHOW THUIIOTE3BI IPEAJIOKHUM, UYTO BCE
K03 HUIMEHTHI perpeccruu He paBHBHI ().

H1: cymectByer x0T Obl oauH KO3(h(UIUEHT perpeccuu,
3HAYEHUE KOTOPOro He paBHO 0, T.€. ypaBHEHHUE MOJIEIIN 3HAYUMO.

F = w — 7855455,

Tabmuunoe 3Hauenue F-xputepuss Oumiepa a8  YpPOBHA
3HauuMocTu 0=0,05 U urcen creneHe cBO0O bl YUCTUTENS (PErPECCUM )
vi= k=5 u 3namenarens v, = (n - kK - 1)=6 cocraBnser F,c~4,95. Tak
Kak F-cTtaTucTtuka TmpeBbIIaeT TaOJIM4YHOE 3HaueHue F-xpurepus
duiepa, TO 3TO CBUIETEIBCTBYET O CTATUCTUYECKOW 3HAYMMOCTHU
ypaBHEHUSI perpeccuud B 1eJoM. TakuM 00pa3oM, CIPaBeIJIMBO
yTBEPKAaTh, 4TO runote3a Hy oTBepraeTcs B MoJib3y albTePHATHUBHOM,
TO €CTb MOJyYEHHAas] MOJIC)Ib 3HAUNMA.

[IpoBepuM 3HAYUMOCTH KOA(PPUIIMEHTOB PErPECCHU, HCIOIb3YS
craructuky CreromenTta. [ 9Toro BbIBHHEM K CTaTHCTHYCCKUX
TUIIOTE3, O PABEHCTBE KaXJA0To KOd(P(UIIMEHTa pEerpeccu HyJlo.
AnbTepHATUBHBIMM  THMOTE3aMU  OyJAyT HEPABEHCTBO  KaXIOTO
kod(urmenta Hyto (KOdPPUIIUESHT 3HAYUM).

b; .
ti=— j=01..k

] Sbi
12255175
/ 1,193918\
. _| 1187737 |
i = | 2426988 |
\0,989066 /
0,989066

t/
= (—2,255175 1,193918 1,187737 2,426988 0,989066 0,989066)
Hnst ypoBHa 3HauuMoctu 0=0,05 u uucen creneHel cBOOObI
n—k—1=6 TabnuuHoe 3HaueHuWe cratucTuku  CThIOJCHTA
ti1—an—k-1 = 2,44. Ecim BeIOpaTe ypoBeHb 3Hauumoctu 00,10, To
TaONMYHOE 3HAYEHME YMEHBIIUTCA M COCTABUT tq_,pn_k—1=1,94, TOrma
YBEIIUUUTCS BEPOSATHOCTh ommOku a0 10%, HO 3TO ycinoBue Oyner

MPONIE YAOBIETBOPHUT.
Pe3ynbpTaThl MpOBEpPKH TUIIOTE3 MPHUBEICHBI B MATPUYHOM BHJIE.
Jns ypoBus 3HaunmmocTH 0~=0,05 pe3ynbraT cpaBHEHHS |t|>ti_gn_k—1

(14701117178
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HBOT — (GCb:O7’ Géb:O7’ ‘6b2077 CCb:O77 CGb:O,7 CCb:O,7)
CnenoBaTenbHO, KOX(Q(UIIMEHTHI  perpeccud TMpU  YPOBHE
3HaunMOCTH 0=0,05 SIBISAIOTCS HE3HAUMMbBIMU.
Hns  ypoBHa 3Haummoctd 0=0,10 pe3ympraT CpaBHEHUS
|tpt1—gn—k—1 CACTYIOLIHIA:
HEOT — (‘6b<>077 GCb:O77 GCb:097 ‘6b<>077 G‘b:0’7 CGb:()?’)

[Tpu yposHe 3HaummocTH 0,10 ko3ddurment perpeccun by u bs
SBIIIIOTCS  3HAaYUMBIMH. Tak Kak THUIOTe3a O  3HAYMMOCTH
koapdunmentoB by, by, bs Hym0 npuHEMaercs, To cnpaBemIHBO
110JIaraTh, YTO 3HAYEHUE Y, HE 3aBUCUT OT 3HAUCHHUS X1, X2, Xs.

B 1elCTBUTENBHOCTA MOJYYEHHBIM PE3yJbTaT CBUIETEIbCTBYET
JIMIIb, YTO JIOBEPUTEIBbHBIA MHTEpBaa Kodhdumuentos by, b,, bs Oyaer
BKJIFOYATh U HYJICBOE 3HAYCHHE.

JloBepuTenbHbIE HHTEPBAIIBL A7 Dj IpencTaBUM B BUJE MAaTpPULIb,
B IIEPBOM CTOJIOIC KOTOPOro YKa)KeM HIDKHHE TPAHMIIBI MHTEPBAJIOB JIJIS
KaXk710ro Dj a Bo BTopoM BepxHHE.

bj — ta-a)(n-k-1)5b; = Bj = bj + t1-a),(n-k-1)5b;

ITpu ypoBHe 3Haunmoctu 0=0,05
/—116396587,2 4746295,885\

—1002,475643 2912,898535

| —1,252884675 3,616490923
Intp = | —7,508275065 1836,735369 |
\—2425,282218 5716,115301/

—0,588984738 0,044439184

[Ipenckazanue 3HaueHust Y 1O MOJYYCHHOW MOJCIM B 3aJaHHOMN
TOYKE

X0 := (1 20557.1 107768387 70732 190825776 93185612)

ITo mpOrHO3HBIM OIIEHKAM MAaKPOIKOHOMHYECKUX ITOKa3aTeliel Ha
2011 ron, BBIOpaHHBIX B KadyecTBE (PAKTOPOB, MPEIACKAXKEM 3HAUECHUE
BBII B Poccuiickoii ®enepanun Ha 2011 roma. B mnoctpoenHoe
ypaBHeHue V;=-55825145,66+955,21x,+1,18x,+914,61x3 +1645,42X%,-
0,27Xs momcTaBuM 3HaueHus X °.

B touke X° 3HaueHue, paccuMTaHHOE 110 MOJIENIHN PABHO:

y19= 31414914785 maH. pyo.

['paHuIIBl TOBEPUTEIHHOIO UHTEPBAJIA MPEACKA3aHHOIO 3HAYEHHUS:

ye[(X 1k izil_ﬂlkSJ(X”T xTxyLx’

Yimin=-2,20E+20
Vinax=2,20E+20
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Takum o6Opazom, BBIT P® (Y) ¢ BepostHOcTBIO 95 % Oyner
HaxoAauThes B uHTEepBaie ot 2,20E+20 no 2,20E+20 muH. pyo0.

[IImpokoe  3HAUCHHWE  HWHTEpBaIAa  OOBICHACTCA  OOJBIION
KOoJIe0JIeMOCThI0O Y 3a paccMaTpUBAEMBbIM IEPUOJ, B CBSI3H C OTUM
Ooonpiioe 3HaueHue aucnepcuun  S=1,54459E+15, oOycnaBinuBaeT
TIOJTy4YCHHBIC OOJIBIINE 3HAUYCHUS JOBEPUTEIIFHOTO HHTEPBAJa.

Hcnonp3oBaHne perpecCHOHHOTO aHaN3a MPUBEIO0 K MOIYYSCHUFO
MOJIEJIM  ONMCHhIBAIOIIEW B3auMOCBA3b Mexay BBII Poccuiickoi
denepaniun B CpeIHEIYIISBBIMU JICHS)KHBIMU JOXOJaMH HACCIICHUS,
WHBECTHUILIMSIMA B OCHOBHOM KalMTaj; CPEIHETOJOBON YHCICHHOCTHIO
3aHATBIX B YKOHOMHKE;, O00OpPOTOM PO3HHYHOU TOPTOBIIHM; OCHOBHBIMHU
(dhoHIaMH B PKOHOMHKE.

Bonpocs! 1j1s codeceqoBanus

1. 3anummure TUHEHMHYIO MOJIeSIb MHOKECTBEHHON PErpecCHH.

2.  HazoButre »3Tambl TOCTPOCHHS MOJEIM MHOXECTBEHHOM
perpeccuu.

3. Onummwure (bakTopsl 00ycIaBIMBaIOIINE TOYHOCTh
KO3 PUITMEHTOB MHOKECTBEHHOM PETPECCHUM.

4. Kak nOpoBoAWTCS OlLIEHKAa MapaMeTpOB MHOKECTBEHHOM
perpeccur METOA0M HAMMEHBIINUX KBaAPaTOB?

5.  Kak npoBoauTCS OIIEHKA Ka4eCTBA MOJICIIH?

6. IloscauTe, OT KakMX MapaMeTPOB 3aBUCUT BEIUYHHA
JIOBEPUTEIIBHBIX UHTEPBAJTIOB 7151 KO (DUITMEHTOB perpecCcum.

7. JlaliTe onmpeaenaeHnue MOHATUIO «T€TEPOCKETACTUIHOCTDY.

8.  Jlms gero nmpumensietcs tect ['onpadenbna — KBanara.

9.  JlaiiTte onpeaeneHUE NOHATUIO «MYIbTUKOJIMHEAPHOCThY.

10. HazoBute cmocoObl 0O0HApYXEHUSI MYJIbTUKOJUTMHEAPHOCTH
($haKTOPOB IIPU MOCTPOEHUU PETPECCUOHHBIX MOJIETICH.

11. HazoBuTe METO/Ibl YMEHBIIICHUS MYJIbTUKOJJTMHEAPHOCTH.

JlaGopaTopHas padora 3 «IlocTpoeHne HeJIMHEHHOH MOIe T

Ilens pacuyeTHOW pPabOTBI - OCBOCHHE METOJOB ITOCTPOCHUS
HEJIMHEWHBIX MOJEJIEN C MTOMOIIBI0 UX NPUBEAEHUS K JIMHEWHOMY BUIY
WJIY IIyTEM HUCTIOJIb30BAaHUS HEJTMHEUHON PETPECCUM.
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3aganue Ha J1a0opaTOPHYIO padoTy:

1. BbiOpaTh HeNMHEWHYI0 (QYHKIUIO, alMpPOKCUMUPYIOIIYIO
VCXOJHBIE TaHHBIE.

2. IlpuBecTn HENMMHEHHOE COOTHOIICHUE K TUHEHHOMY BHU]Y, TO
€CTh JIMHEApU30BaTh IMYTEM JIOrapu(MUPOBAHUS WJIM METOJIa 3aMEHbI
MEPEMEHHBIX.

3. Tlo cratucTUYecKUM JaHHBIM TOCTPOUTH  YpPaBHEHHE
perpeccuu, XxapakTepu3yroniee TaHHY 3aBUCUMOCTb.

4,  OcylecTBUTh IPOBEPKY, HE oOOeCTeYMBaeT JU OJHA U3
MOJEJIEN 3HAYMMO JIYYIIIEr0 COOTBETCTBUS.

5.  JlaTh DKOHOMHUYECKYIO TPAKTOBKY MOJYYEHHOT'O pe3yJbTaTa.

[Ipu BBIMOJHEHUU JAHHOW pacuyeTHOW pabOThl PEKOMEHYETCS
UCIOJIb30BaTh TabIMuHbIH pegakTop Microsoft Office Excel.

IKCNEePUMEHTAIBHAA YACTh

IIpu BbBIOOpPE BHUAAa HEJIMHEHHOrO COOTHOIICHHUS, KOTOPOE
BO3MOKHO HanOoJee JTyUIlllUM CIIOCOOOM anmpOKCUMUPYET 3aBUCUMOCTD
Mexay Y U X, PEeKOMEHAYETCS IMPOU3BECTH CPABHEHUE PA3IUYHBIX
BUJIOB pPaCMpeACICHUN C auarpaMMoN pacCesHUs Il HMEIOIIUXCS
JAHHBIX.

Jlist  aHanmm3a  MCHOJNB30BAaHbl  JAHHBIE  TOCYIApCTBEHHOM
cratuctukun 3a 2000-2017 rr. (tabmuma 10). Ha ocHoBe maHHBIX
HEOOXOJMMO CJHIeJIaTh BBIBOABI O 3aBHUCUMOCTH JIEHEKHOW MacChl OT
30JIOTOBAIIOTHOTO 3amaca, HaJW4YHBIX JEHEr, O€3HAJWYHBIX CPEJNICTB,
JIETI03UTOB U KPEAUTOB.

B Hamem ciyyae s anmpoKCUMAIlUM 3aBUCUMOCTH MEXKIY
JICHE)KHOM MAacCOM M 30JIOTOBAJIIOTHBIM 3armacoM BO3bMEM MOJIEIIb
CTENEHHOMN (QyHKIIUU

y = axPe.

OuenuM ko3(pGUIMEHTH o0 U [3, TIPEABAPUTENHHO MPUBEIS €ro K
JUHEMHOMY BUY TTyTeM JiorapuMUPOBaHUs 00EHX YacTeil:

log y = log ax”s =loga +blog x + log «.

C ydeTtom 3aMeH:

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

ypaBHEHUE MOXHO MPEJCTABUTh B CIEAYIOLIEM BUJIE:

y’ =a’+ bzt+e’.
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Tabnuia 10 — OcHOBHBIE PaKTOPHI, XapaKTEPU3YIOLTUE JEHEKHYIO
Maccy

30710TOBAITIO
No Ton ﬁzzlce;KHazly) THRIA 3anac | HanuuHble Eemjﬂ(f;clf:a fegziz;z Kpenutet
/11 MITH, Y6, "| (x1), wuH. | gensru (X2) x3) P (x4) (x5)

pyo.
1 2000 714,6 399,8 266,1 448,5 695,8 956,3
2 2001 1 150,60 370,8 418,9 731,7 971,6 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 19241 2910,2
5 2004 3 205,20 376,34 1147,00 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 200119 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 71715 244442 23673,8 25191,0
17 2016 35179,7 4856,26 7239,1 27940,6 24571,6 267829
18 2017 38417,9 6019,4 7714,8 30703,1 26758,4 28964,2

[Iponieaypa OLEHHMBAHUA PETPECCUU TENEPh OYAET CIEAYIOLICH.
CHauana BBIUMCIUM Yy W Z JJISI KaXKIOrO0 HAONIOAEHUSA IyTEM B3SATHUS
Ja0rapu(MOB OT UCXOIHBIX 3HAYEHUH. 3aT€EM OLIEHUM PErPECCHOHHYIO
3aBUCUMOCTh 3HAYE€HHUW Yy OT Z METOJOM HAaMMEHBIINX KBaJpaTOB.
HeoOxoauMeble pacueTsl pegocTaBieHbl B Tadbauie 11.

Tabnuua 11 —Pacuer nokazareneit creneHHON QyHKIIUM

H/; X y z=Inx | y'=logy 9 e e'?
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
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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

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

Cpe

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

Kospdunmenr mpu z  OyaeT  HPEACTaBIATH  COOOM

HETMOCPEACTBEHHO OIeHKYy Kodbdumuenta . ITlocTossHHBIN usieH
aBisieTcss  oueHko o', T.e. loga. Takum oOpa3om, olneHka b
kodddurmenta B paBua 0,9, a a8 TOro 4TroOBl HAWTH OIEHKY a

Kod(puIMenHTa o, Haii1IeM dKCIIOHEHTY 3HaueHus a’ = 1,176:
a=-exp(a’) =15,29.

CrnenoBarenbHO, HEJIMHEWHAs, a TOYHEE HKCIOHCHUUAJIbHAS
3aBUCHUMOCTb OyJ€T UMETh CJEAYIOUIUNA BU:
y = 15,29x°°.

OnactuyHOCcTh Y 1o X B JJAHHOM ypaBHeHUHU paBHa b=0,9, T.e.
AIACTUYHOCTh JIEHEKHOW MacChl OT 30JOTOBAIIOTHBIX 3aMacoB pPaBHA
0,9, crmemoBaTelIbHO, M3MEHEHHE 30JIOTOBAIOTHBIX 3amacoB 1%
BBI3BIBACT U3MEHEHHE JACHEKHOM Macchl moTpedienus Ha 0,9%.

[IpoBepum Tect Kokca-bokca st Toro, 4To0bl HENOCPEICTBEHHO
CpPaBHUTb CYMMBbI  KBAaJpaTrOB  OTKJIOHEHHUM B  JMHEMHON U
JOorapu(pMHUUECKON MOJIEIIAX.

Brruucnsgem cpegHee reOMETPUUYECKOE 3HAYECHHE Y, HCMOJIb3YS
cpenHee apupMeTHIecKoe 3HaUeHUH Yy’ =log y (Tabmuma 12).

i)ﬁ
ycp.zeOM = ei:1 = e9'08 = 9124 .
IlepecunTpiBaeM HaOIOACHUS Y U log y o dhopMyiam:
yi*:L |ogyi*:|ogL.

ycpeeo,w. cp.ceom.
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Tabnuma 12 — [lepecdeT qaHHBIX IMHEHHONW MOJIENIH

Ne i/ X y y* Y* pace. €. €% .
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 | 3205200 | 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 | 12975900 | 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 | 11454427 | 1,255 1,161 0,095 0,127
Cp-e |25839,150[171816,400| 18,831 17,409 1,423 1,904

OueHuM mapamMeTpbl perpeccuu sl JUHEMHOW MOJENu MEXITy
3HAYCHUAMH Xj U y;* (Tabnuna 12) ¢ ucnonb3oBaHueM y * BMECTO y B
KA4ueCTBE 3aBUCHUMOU MEPEMEHHOW W ISl JIOTapU(PMUUYECKON - MEKITY
3HaueHusMH z = log X u log y;* (tabimma 13) ¢ ucrnons3oBanueM logy
* BMecto log y. Ucnonbzyem ¢GopMymibl Uisi HAXOXKICHHUS OLIEHOK
KO3(P(UIIMEHTOB 00EUX pErpeccuil uepe3 KOBapHallUi0 U JUCIIEPCHUIO
HE3aBUCUMOW TEPEeMEHHOW W MaTeMaTU4YeCKHWe OXKHUJAHUS, a 3aTeM

BBIYUCIUM KO3 PUIUEHTHI

ACTCPMHUHAIIMK KW CYMMBbI

KBaaparoB

orkiaoHeHu! (CKO) st kaxJaoM perpeccuu W CpaBHUM uX (Tabnuia

14).
Ta6nuna 13 — IlepecyeT gaHHBIX Jorapu@mMuueckoit MOJeIu

Ne i/t X =log x log y* log y* o €orap. €% 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
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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

Tabnuia 14 — CpaBHEeHHE mapaMeTPOB MOJIeTIeH

Perpeccus
3HaYeHUS
napaMeTpoB JMHENHAs norapudmMudecKas
Hucnepcus (Var) 5,22832476 2,718935966
KoBapuanus(Cov) 1521,63553 2646,46671
Koddunuent b 0,00055637 0,00015
Koddurmment a 0,2021583 -0,06695841
Kogduuert | 0,97744737 0,78388506
nerepMuHanuu R
CKO (S) 1,90359724 14,7555995

N3 Tabnuupl 14 BUIHO, YTO JUHEWHAs perpeccus MaeT HEMHOTO
O0ojiee TOYHOE COOTBETCTBHE, ueM Jiorapudmuyeckas, TaKk Kak
KO3 (UIIMEHT AeTEpMUHAIIUN R® s nuHEiHOM perpeccun OoJibIIE, a
CyMMa KBQJIpaTOB OTKJIOHEHHI MEHBIIE, YeM JJIs JIorapuMHUUECKOU
perpeccun.

IIpoBepumM, He oOecneyuMBaeT JM JIMHEHHAas MOJIENIb 3HAYUMO

Jydmero COOTBCTCTBHA. Beraucianm BCIIMYNHY ZIZ)va U BO3BMEM €€

aOCOIOTHOE 3HAYEHUE. DJTa CTATUCTHKA MMEET PaclpeieieHHue y° c
OJIHOM CTENeHbl CcBOOOABI. EcCAM OHa MpeBBIAET KPUTHUECKOE

3HAYEHUE C OJIHOM CTENEeHbI0 CBOOOABI MPHU BHIOPAHHOM YpPOBHE
KPUT

3HAYMMOCTH (MPUIIOKEHUE 3), TO JEIAETCS BBIBOJI O HAJIMYUU 3HAYUMOU
Pa3HHUIBI B KAYECTBE OLICHUBAHMUSI.
Takum 00pa3oM, pacueTHOE 3HaUYCHHE PABHO:
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18 1,903

X2 = jog—2
) g14,7555

‘ =|-33,014068 =39,89,

X;%pm: 7,2609,
|X§acq| >X}%pI/IT'

CrnenoBarenbHO, C YpPOBHEM 3HAUUMOCTH 5% MOXKHO CHENaTh
BBIBOJ O TOM, YTO PAa3HUIIA B KAUYECTBE OLICHWBAHUS 3HAYMMA, U JUJIA
OTPaXEHUS 3aBUCUMOCTH MEXKIY  JCHEXKHOU Maccou 151
30JIOTOBATIOTHBIMH 3aliacaMd B JAHHOM CIIy4dae MPEANOYTUTEIIbHEE
CTPOUTDH JIMHEWHYIO MO/IEIIb.

[Tponomxkum BeIOOp HEMUHEHON MoJenu. Paccuntaem napaMeTpsl
MOJIMHOMUAJIbHOM MOJEIIN:

y:a+b1*X+b2*X2 +€.

Jns nuHeapu3zauuMu BbBIOPAHHOM MOJIENIA  HUCIOJIB3YEM METO/]
3aMEHbI IEPEMEHHBIX.

C ydeTomM 3aMEHBI (x2=z) YpPaBHEHHE MOKHO TNPEJCTABUTH B
CHENYIOIIEM BU/IE:

y=a+bix+byz+ &

OueHrM perpecCUOHHYI0 3aBUCHMOCTh 3HAYEHHM y OT X U Z
METOJIOM  HaWMEHBIIUX  KBajgpaToB. HeoOXxomumbie  pacyeTbl
NpelIocTaBIeHbI B Tadauie 195.

B  pesynbraTe pacyeToB  MOAYyYUMM  CIEAYIOIMIME  OLECHKH
KO3 PUIIMEHTOB:

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

CrnenoBaTenbHO, BbIOpaHHas TMOJWHOMHAIbHAS  3aBUCUMOCTH
OyJleT UMETh CIETYIONMIHNI BU/I;

y=66,988-5,219999x+410,77z+¢.

Paccuntaem k03 PUIIMEHT ATaCTUYHOCTH:

3 = f’(x) N Xcp _ b1+2bXcp _

Yep a+b1xcp+b2xcp

OnmactuyHOCTh Y 1o X B JaHHOM ypaBHeHuH paBHa J= 0,001161,
TO €CTh 3JACTUYHOCTh JICHEKHOW MAacChl OT 30JIOTOBAJIOTHBIX 3aacoB
paBHa 0,001161, To ecTp M3MEHEHHE 30JIOTOBAIIOTHBIX 3amac Ha 1%
BBI3BIBAET M3MEHeHHUEe neHexkHou Macchl Ha 0,001161%.
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Ta6muna 15 — Pacuer ko3¢ huImeHToB perpeccuu

12

Ne /it X y z=In x y e' e
1 399,8 714,6 5,99 [4614,892652| -3900,29 15212283
2 370,8 1 150,60 | 5,92 | 4432,58053 | -3281,98 10771396
3 408 1 609,40 | 6,01 [4666,036545| -3056,64 9343027
4 373,9 2 130,50 | 5,92 (4452,182469| -2321,68 5390209
5 376,34 | 3205,20 | 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 19250,044848| 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 | 1722,61 | 11454,427 11917,38641 8765628,07
Cpennee|25839,15| 171816,4 178760,7961 131484421
CpenHekBagpaTHYCCKOE  OTKIOHEHHWE JUI  IOJHMHOMHAIBHOM
moxenu coctaBut CKO=672913,84.
PaccuntacM  KO(pPHUIMEHT JaeTCPMHUHAIMH R, UCIIOJIB3Y I
JTUCIICPCUHN 3HAYCHHUH Y U OCTATKOB €:
Rz _q_var(®) _, 876619 _,4en7es.
Var(y) 223539832

Koadduiment nerepMuHanuy mo3BOJISIET TOBOPUTH O IOCTATOYHO
XOpOIIEM COOTBETCTBUU, OOECIEYMBAEMOM YPABHEHUEM PErPECCHUU
y=66,988-5,219999x+410,77z+¢.

Koaddurment JIE€TepMUHAIIUN HE MO3BOJIET 1aTh
OKOHYATEJIbHOTO 3aKJII0YeHUs 0e3 yuera apyrux (pakTopoB, Tak KaK OH
MOJABEPKEH BIUSHUIO MOCTOPOHHHUX (PAKTOPOB U MOMKET NPUBECTH K
omurOOYHOMY BBIBOAY. JlaXke eclii OTCYTCTBYET 3aBUCUMOCTh MEXIY Y
u X, 1o 000 JaHHOW BHIOOPKE HAOJIOJCHUI MOXKET MOKAa3aThCsl, YTO
Takasi 3aBUCUMOCTHb CYILECTBYET, BO3MOXHO, U ciadas. Toybko 1O
CIIy4afHOMY CTE€YEHHUIO 0OCTOSITEILCTB R’ B TouHOCTH paseH 0.
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Tabnuiel 1711 KPUTHUECKUX 3HAYCHUN R? OTCYTCTBYIOT, JUISI 3TOTO
HY>KHO PacCUMTHIBATh HA €r0 OCHOBE Apyrue nokasarenu. Hanpumep, F-
KPUTEPHUI TSI TPOBEPKU Ka4€CTBA OLICHUBAHMUSL.

Boingsunem runote3y Hy 06 oTcyTcTBUU CBSI3M MeXIy X U Y U
anpTepHaTUBHYIO — H; ¢ ypoBHEM 3Haunmoctu 0=0,05.

= Rz = — - .
= oo 18312, F =3, 59 (0,05; 3; 11).

Tak kak F<F,,;, TO HyJI€Bas rUII0OTE3a HE OTKIIOHAETCS.
CpaBHuM napamMeTpsl Mojeck (Tadauma 16).
Tabnuna 16 — CpaBHeHHE MapaMeTpOB MOJIeIICH

Bun monenu CKO R?
JIuHeiiHas 1,903597 0,977447
JlorapupmMudeckas 14,7556 0,783885
[TonmmHoMuansHas 1,31E+08 0,960785

I/ICXOI[H W3 3HAYCHUU CTaHAAPTHOI'O OTKIOHCHHS U KOB(I)(I)I/II_[I/ICHTa
ACTCPMHUHAIIUU TPEX MOI[@HGﬁ MOKHO cCAcjJdaThb BBIBOJ, 4YTO JIMHEeHHas
MOACIIb 00ecIIeYBaeT Jydmee COOTBCTCTBUC UCXOAHBIM JaHHBIM.

Bonpocsl 1j1s codeceoBaHusA

1. IlpuBenute mpuMepbl MOAEIEH HETMHENHOTO BUA.

2. Pacckaxutre O MeETOJaxXx JMHEApU3alMM  HEIMHEUHBIX
MOJIEJIEH.

3. IlpuBemute mnpumepsl JOrapuPMUYECKUX TpeoOpa3oBaHUM
HEJIMHEUHBIX MOJEIIEH.

4. JlaWiTe oOmpelesieHue »dJIACTUYHOCTH, €€ DKOHOMUYECKUM
CMBICIL.

5.  OOmwsacHUTEe, KaKkoe BIWSHUE OKAa3bIBAIOT JIOTapU(PMUUECKUE
npeoOpa3oBaHus Ha CIYyYallHYI0 COCTABJISIIONIYI0O B HEJIMHEHHBIX
MOJIEITAX.

6. Onumwure mnpoueaypy 3apeMOKH CpaBHEHUS JIMHEHHBIX U
HEJIMHEWHBIX MOJICJIEH.
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