[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaumsa o Bnagenbue:
OUO: Lisetniok /lapuca Cepreesta ABTOHOMHAsI HEKOMMEpUECKasi OpraHu3aIus
[lomxHocTb: PekTop

BbICILIEr0 00pa3oBaHUs

[ata nognucanus: 12.10.2026 16:04:19
VHMKaNBHBIE MPOTDaMMHbI KNIoY: «HCTUTYT HEPEPBIBHOTO 0OPa30BaAHUS)

e4e919f04dc802624637575c¢97796a744138b172b88dd38f9301d8c2340974f9

A OPTA
Qu\q’f; g;; 223 ;9‘)1.;"‘?4
Paccmotpeno L TBEDA AIO:
S A <
Ha  3acelaHuM  Kadeapel  DKOHOMMKMS - /H DA
yIpaBJICHUS wz(> K €) BO «MMIHO»
<o w ~
v ?E o ;C
Z o\ [2)

3aB. kadempoii ) 50
//// : / Bozpos ‘)_(. 2 oS, LeeTmok JI.C.
27 aBrycTta 202¢ 27 aBrycta 2026 1.

b
F, -
JOCKBA By

PABOYAS TPOTPAMMA JUCHUIIJIMHBI
JKOHOMETpPHKA
JJIS1 HANIPABJIEHUA MOATOTOBKH
38.03.05 busnec-undgopmaTuka
HanpaBJieHHOCTH (Mpo¢puinb) «MHpopMannoOHHbIE TEXHOJIOTUM B yIIPaBJIeHUHN
npeanpusiTueM

YpoBenb 6akanaBpuarta

Kpaindukanus BpINyCKHUKA
bakanasp

PykoBoauTtens ocHOBHOU TPpohecCuoHaTbHOM
00pa30BaTeNbHOM MpOrpaMMbl
Jo1L., k.2.H. bonposa E.E.

Mocksa, 2026 1.



Pabouast mporpamMmma y4eOHOM MUCHUIUIMHBI « DKOHOMETPHKa» pa3paboTaHa AOII.,K.d.H.
bonposoii E.E.

Pabouas mnporpamma y4yeOHONW JMCHMIUIMHBI «JKOHOMETPHKa» pa3paboTaHa Ha
OCHOBaHUU (pelepalibHOTO TOCYIapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHIAPTa  BBICHIETO
oOpazoBaHusi 1o HampaBieHuto mnoaroroBku 38.03.05 «busHec-unbopmaruka» (ypoBEHb
OakanaBpuaTa), YTBepKIEHHOTO MPUKa3oM MuUHHCTEpCTBa 00pa3oBaHusi U Hayku Poccuiickoit
Oeneparn ot 29.07.2020 Ne 838, ydeOHOro miaHa IO OCHOBHOW MpPOQeCCHOHATHHON
00pa3zoBaTeNbHON MporpaMMe BBICIIET0 00pa3oBaHUs 1O HampasieHHio moarotoBku 38.03.05

busnec-undopmaruka.



COJEP)KAHME

1. OOLLIMIE TTOTTOMKEHII . ..c.eeeeeeeeeeeeeeeeeeee e eeeeeeeeeee e aeeeeeeeeeaaenaaaeeeeeeeanennaaeeeeesennnnnaaaeeaeeeae 4

1.1 L1elb ¥ 3a0QUH JUCITUATIIIEEHEL ..........cccoeeurrreeeeeeeeeenissreeeeeeeeeesssissreseseseeeenmnssrsssesesessennnes 4

1.2 MecTto y4eOHON MUCHMIUIMHBI B CTPYKTYype OCHOBHOM MPOQECCHOHAIBHOU
00PA30BATECIIEHOM TIPOTPAMMBL. .....vveeuvreerureeesuteeenuteeesnseeeseseeensseeansseeansseesssseesssesssseesseesssseesnseesnnses 5

1.3. [Inanupyemsbie pe3yibTaThl 0Oy4YeHUs MO y4eOHOH IHUCHUILIMHE B paMKax
IUTAHUPYEMBIX PEe3yJIbTaTOB OCBOEHHS OCHOBHOHM IMpO(ecCHOHATBbHONW 00pa3oBaTelbHOM

TIPOTPAMMDBL. ...eeeeuevvreeeeeureeeeanreeeeessseeesassssseesanssseesasssseessasssseesasssseesssnssseessssssssesanssseesssnsseesessssseesannns 5
2. O6beM y4ueOHOM AUCHUIUIMHBI, BKJIIOYasi KOHTAKTHYIO pabOThl 00y4aroIierocs

C TMPEIOo/IaBaTeIeM U CAMOCTOSATEIBHYIO PAOOTY OOYUAFOIIICTOCS «..eeuvveanveernreenieeanreeseeeeeeenaeeenneenes 6
3. ConepKaHNe YICOHOM TUCIIUTIIIHBL .......c.veerureenreenereenseenseeesseenssesseenssessseenssesseesssesnseensns 8
3.1. Y4eOHO-TeMaTHYECKUH TIJIaH TI0O OYHOU (DOPME OOYUCHHS .....vvveeneveeenereeeireeeeveeeeveeenns 8
4. Y4eOHO-MeTOInYeCKOe 00eCIIeYeHne CaMOCTOSTENIbHONW PaboThl 00yJaIOIIMXCS

MO YUEOHOM JTACIIHTIIIHIHBL. ......euteentteenteesueeenteesueeeseesaseanseesnseenseesnseenseesnseanseesnseenseesnseenseesnseesnsesnseensns 9
Tema 1. ONPEACTCHNE IKOHOMETPHKH ....eeeuvreerurreennrreenreeensseeensseeansseesssseesssseessseesssseesssseesnns 9
TeMa 2. TTaPHAST PETPECCH ...cccuuvvreeeerrireeeeiireeeeaetteeesserreeeessseeeesssseeesasssseeessssssesesssssseesannes 9
Tema 3. MHOKECTBEHHAS PETPECCHSM ... vvveenrreerurreennrreennseeessreeassseeassseesnsseessssesssssesssseeessees 10
Tema 4. CUCTEMBI SKOHOMETPUUECKUX YPABHEHHM .....ueveeeniiieiiiieeiieeeiieeeiiee et e 11
TeMa 5. JINHAMHYICCKIE MOJICIIH .......vvveeeeuvrreeesareeeeasuseeesaesssseessssssesessssssessssssseessssssseeannes 12
5. ®oHA OLIEHOYHBIX CPEACTB ISl MPOBEACHUS TEKYILIeH W MPOMEXYyTOYHOU

aTTecTaluy O0YYAIOMIUXCS 110 YICOHON MUCITUTIIIHHE .......eeevveeereereenereenseensseenseessseeseesssesnseesseens 13
5.1. ®opMa TpPOMEXKYTOUHOH arrecTaluu oOydyaromierocss 1Mo y4eOHOU

JUACTIMITITIHTHE. ...t eute et eate et e eateeette et e ebeeeateesat e eateeeae e e bt e eabeeabeeebbeembeeeab e e bt e eabeebeeeabeesbeeenbeenneesanean 13
5.2. IlepeyeHb KOMIETEHIIUN C YKa3aHHEM 3TarloB UX (JOPMUPOBAHUS B MIPOLIECCE

OCBOCHHS 00PA30BATCITBHOM TIPOTPAMMDBL. ......uvveeereeeereeesereeassseeassseesssseesssseessssesssssessssseesssesesssesenns 14
5.3. OmnwucaHue TmoKa3zaTreael M KPUTEpUEB OLICHMBAHMS KOMIIETEHLUUN Ha

pa3IMYHBIX dTamax uX (GOPMUPOBAHHUSI, OTTUCAHUE TITKAT OL[CHUBAHM .....vveeveenereenreeeeeaneeeneneenees 14

5.4. TunoBble KOHTPOJIbHBIE 33aJaHUSI WM MHbIE MaTepHUasbl, HEOOXOIUMBIE s
OLIEHKM 3HaHUH, YMEHMH, HaBBIKOB U (MJIM) OMbITA JESATEIBHOCTH, XapaKTEPU3YIOIIUX
JTanbl (OPMUPOBAHUS KOMIIETEHLMH B TIpollecCE€ OCBOEHHS 00pa3oBaTENbHON
TIPOTPAMMBL ..c..vteeeutteeeatieesutteesutteesateeesatteesateeeaaseeeabeeeasteeeaateeesteeeasteesaseeesasaeesaseeesaseeenaseeennseeennseesnns 18

5.5. Meronuueckue MaTepualibl, ONPEACISAIOMNE IPOLEAYPhl OLCHUBAHUS
3HaHUHM, YMEHUH, HAaBBIKOB W (MJIM) OMBITa AEATEIBHOCTH, XapaKTEPU3YIOLIMX 3TaIlbl

(DOPMUPOBAHUST KOMITETEHIIH M ... veeeuvveeenereeeereensteesseeesseeessseessssesenssesanssessnssesanssesssseesssseesssessnnses 58
6. [lepeueHb OCHOBHOI M JOMOTHUTENHHOW Y4eOHOUM IUTEpaTyphl AN OCBOSHUS
YUCOHOM JTCTIHTIIIITHBL . ....ceuuvveeureeeereeeseseeensseeensseessseesnsseesssseesnsseesssessssesssseesseesssseessssessssseesssees 58
6.1. OCHOBHAS JTUTEPATYPA. -.veeeuvreernrreernrreertieestteesiteesseeesuseesssseesnsseesssseessseessseeessseessseens 58
6.2. JlonmoJIHUTENbHAS TUTEPATYPA TIO TUCHIUATIITIHE: ...vveeereeerereeeereeerereeaereennneesnseeessseens 59

7. Ilepeduenbp pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON  CETH
«uTepreT», coBpemMeHHBbIE NpodeccuoHaabHble 0a3bl JAaHHBIX U HWH(POPMAIMOHHBIE

CUCTEMBI, HEOOXOAUMBIE JITIS1 OCBOCHUS YUEOHON TUCIIUTIIIHHBL . .....ccuvveeerieereeeeenneeenneenaneeseesnneans 59
8. Meroauveckue yKazaHUs I OOyYaroOmUXCsl 10 OCBOCHHIO Yy4eOHOH
JUACIIMITITIITHBL ...ttt eet ettt et ettt et e sat e et e e ae e et esat e e bt e e bt e e bt e s et e e bt e eaneenbeeeateesueeenneenneesaneen 59
9. [Iporpammuoe o0ecrnieueHue MH(OPMalMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOTIOTHII . ...ttt ettt ettt ettt et e sat e et e e at e et e e sat e e b e e e et e e b e e s et e e bt e eaneebeesate e beeemneenneesaneen 61

9.1. THGOOPMAITHOHHBIC TEXHOIIOTHH ... ...eceuvreeeereeennsreensseeessseeassseeessseeassseesssseessssessssseenssees 61
9.2. TIPOTPAMMHOE OOCCTICUCHUEC ......ceuvveeuveeereenreenireanseesareeseessseeseessaesseessseenseesssesnseesseens 61
9.3. Na(bOpMAITHOHHBIC CITPABOTHBIC CHCTEMBL ......uvveeiereeerereeeereeeereeensreeesseesseeessseeesseens 62
10. TlepedeHp MaTepuaIbHO-TEXHUYECKOTO OOECIeYeHHs] HEOOXOIUMOTO s
peaNM3aluy MPOTPAMMBI TI0 YICOHON JUCITUTIIIHTHE. ....vvveervreeenereeenereeesreessseesseeensseeessessssseesnssees 62

11. OOPa30BATEIIBHBIE TEXHOIOTHH «.....vveeuveerureeneeesnreeseeanseenseesseaseeasseesseesseesssessseesssesnses 63



1. O01mme MoJI0KeHUA

1.1 Ilenw u 3a0auu oucuuniuHwvl

Lens V‘le6H0ﬁ AUCHUIUIMHBL 3aKJIII04Ya€TCsd B OBJIIAACHUHW CTyACHTaMHM OCHOBHBIMHA

MAaTE€MATUKO-CTATUCTUYCCKUMU METOAAMH IIOCTPOCHHUSA OSKOHOMETPHUUYCCKUX MOI[GJ'IGI‘/'I n
HCIIOJBb30BaHUHN 3THUX MOIIGHGI71 B XOAC BBIIMOJIHCHHUA MPAKTUYCCKHUX pa60T Ha OCHOBC pCAJIbHBIX
CTaTUCTHYCCKHX JaHHBIX..

3agaun yueOHON TUCIUIUINHEL:

B pesysbrare u3ydeHus AUCIUTUTMHBI 00YYArOIIUICS TOJDKEH:
3HATh:
® OCHOBHBIE TIOHSATHS 3KOHOMETPUYECKOTO MOJX0/a, HCIOIB3YEMBIX JJIsl ONHCAHHS
BOXHEUIIMX SKOHOMETPUYECKHX MOJEIeH W DKOHOMETPHUYECKHMX METONOB, U
PacKpbITHE B3aUMOCBSI3H ATHX ITOHITHH;
®  METOJbI IOCTPOCHUS IKOHOMETPUUYECKHX MOJIEIICH 0OBEKTOB, SIBJICHUI U IPOIIECCOB;
® METObI IMATHOCTUKH DKOHOMETPHUECKUX MO/ICIICH;
® OCHOBHBIE METOJbl CHUCTEMHOTO aHaIM3a M MaTeMaTH4YeCKOTO MOICITUPOBAHMS,
MPUMEHSEMBIE TTPH aHAIN3€E COLMATBHO-YKOHOMUYECKUX 3a]1a4 U TMPOLIECCOB;
e Hranbl (popManM3anuy NPUKIAJHBIX 33734 C MCIOJIb30BAaHUEM CHCTEMHOIO MOIX0/a
¥ METOJIOB SKOHOMHKO-MaTEMAaTHIECKOTO MOACITUPOBAHHS
yMeThb:
e paboTaTh ¢ HAy4YHOH JUTEpaTypoll M JPYIrMMH HCTOUYHHUKAMHU HAyYHO-TEXHUYECKOM
uHpopMaluu:
® [pPaBWIbHO YUTaTh MaTeMaTHMYECKHE CHUMBOJIbI; BOCIPHUHMMATh WU OCMBICIMBATH
MH(OpMaIINIO, COAEPIKALLYI0 MAaTEMAaTHUECKUE TEPMUHBI,
® [PaBUIbHO NMOHUMATh CMBICI TEKCTOB, ONHMCHIBAIOIIMX MaTEMAaTUYECKHE METOAbI U
MoJIesIn B TpoeccuoHanbHOi chepe;
® AHATM3UPOBATh COIUATLHO-)KOHOMHYECKHE 33Jaydl ¥ TIPOIECCHl C NMPUMEHEHHEM
METOJI0B CUCTEMHOI'0 aHaJIN3a U MaTeMaTHYEeCKOTO MOICTTMPOBAHUS;
BJIA/I€Th:
® HaBBIKAMH NpPUMEHEHHs 0a30BOTO WHCTPYMEHTApHsS SKOHOMETPUKH IS PEHICHUS
TEOPETHUYECKHX M MPAKTHYECKUX 3a7ay;
® HaBBIKAMH PabOTHI C SKOHOMETPUYECKHMMH METOJAMH M MOJEISIMH B PaMKax CBOEH
po¢eCCUOHATBHON JIEATETFHOCTH;
® HaBBIKAMH TPHMEHEHHsS CHCTEMHOTO IIOIXOAa M MaTeMaTHYeCKHX METOJIOB B

dhopmanM3aIuy peleHns MPUKIaIHbIX 3a7a4;



® HaBbIKaMHW TIIOCTPOCHHA, HUCCICAOBAHUA JKOHOMUKO-MATEMAaTHYCCKUX MOI[CJ'ICﬁ
COMAJIBHO-OKOHOMHWYCCKUX ITPOLECCOB, a TAKXKEC HMX IIPAKTHYCCKOIO IMPHUMCHCHUA
IJil pCHICHUA COLHAIIBHO-DKOHOMHWYCCKUX 3ajay (B YaCTHOCTHU, MOJI OLCHKH
COCTOsIHMA UM IIPOrHo3a pasBUTUA COLUAJIBHBIX W 3KOHOMHYCCKUX SIBIICHUN U

MIPOIIECCOB).
1.2 Mecmo yueOHOU  Oucyunaunsl 6 CMPYKmMype  OCHOBHOU

npogeccuonanvroii 00pazoeamenbHoOU RPOPAMMbL.

JucnurimuHa SBIsSeTCs TUCIUTIIMHON 1Mo BeIOOpY ¢akyinbTaTuBHON yactu OIIOIN.

1.3. IInanupyemoie pe3ynromamot 00yueHus no y4eOHOU OucyuniuHe 6
PaAMKaAX NAAHUPYEMBIX Pe3YIbMaAmo8 0C80€HUA OCHOBHOU NPOgeccuoHanvbHol
00pazosamenvHOll NPOZPAMMEBL.

[Ipouecc ocBoeHuss ydeOHOW IOUCLMIUIMHBI HampaBieH Ha (opMUpoBaHUE Y
oOyuaromuxcs cneayronux komnereniuii: YK-2, VK-10;

B pesynbraTe OCBOCHMS AMCUMILIUHBI CTYIACHT JODKEH AEMOHCTPUPOBATH CIEIYIOIIHNE

pe3yabTaThl 00pa30BaHUs:

Kon
KOMIIETCHIINH CopnepxaHue KOMIIETEHIIUN PesynbraTsl 00y4yeHus

YK-2 CrniocobeH ompenensarts kpyr 3agau B | YK-2.1. Omnpenenser
paMKax MOCTaBJICHHOM 1eNI U COBOKYITHOCTh ~ B3aMMOCBSI3aHHBIX
BBIOMPAThH ONTHUMAJIbHBIE CITOCOOBI 3azad4, o0ecreynBaroImux
UX pEIIeHus, UCXOs U3 JOCTUKEHHE TIOCTaBJIECHHOMN 1€y,
JNENCTBYIOINX MPABOBBIX HOPM, UCXOAS u3 JNENCTBYIOINX
UMEIOLINXCS PECYPCOB U MIPaBOBBIX HOPM.
OTpaHUYECHUN VK-2.2. Omnpegensier pecypcHoe

oOecrieuenne IS JOCTYKEHUS
MOCTaBICHHOMU IEJH.

VK-2.3. OueHuBaer BepoOsATHBIE
PUCKM ¥ OTPAaHUYEHUS B PELICHUU
MOCTaBJICHHBIX 3a/1a4.

VYK-2.4. Onpenensier oxxuiaeMble
PE3YJIBTATHI PEIICHUS
MOCTABIICHHBIX 3a]1a4.




YK-10 CriocobeH npuHIMAaTh
000CHOBaHHbIE IKOHOMHUYECKHE
peLICHNS B PA3IMYHBIX 00JIACTSIX
KHU3HEICATSIIEHOCTH

VYK-10.1. 3naeT ocHOBHBIE

HOJIO’KEHHST ¥ METO/IbI
SKOHOMUYECKON HAyKU U
X03HCTBOBAHUS, UX IOPUIAMYECKOE
oTpakeHue u obecreueHme B
POCCHICKOM 3aKOHO/IATENIBCTBE;
COBPEMEHHOE COCTOSIHUE MUPOBOU
9KOHOMUKH U OCOOCHHOCTH
(YHKIIMOHMPOBAHUS POCCUHCKUX
PBIHKOB; POJIb TOCY1apCTBA B
COTJIACOBAHUU JIOJITOCPOYHBIX U
KPAaTKOCPOYHBIX SKOHOMUYECKUX
WHTEPECOB OOIIECTBA.

YK-10.2. Ucnions3zyet
HSKOHOMHUYECKUE 3HAHUS JIIIS
HOHMMAaHHS ABIKYIINX CHII U
3aKOHOMEPHOCTEW UCTOPUIECKOTO
nporiecca, aHaJIn3a COUAIBHO
3HAYUMBIX IPOOJIEM U PEIICHHS
COLMAIIBHBIX B TPO(ECCUOHATBHBIX
3ajad.

VYK-10.3. Haxoaut 3¢ dexTruBHBIE
OpraHM3alMOHHO-YIIPaBICHUECKHE
peIIeHHsI, CAMOCTOSTEIILHO
OCBaMBAaET MPHUKIIAIHBIC
SKOHOMHUYECKUE 3HAHUSA,

HeoOXoauMble It pabOThl B
npodeccuoHanbHOM cdepe.

2. O0beM y4eOHOH TUCUMILIUHBI, BKIKOYAasi KOHTAKTHYIO pa0d0ThI

00y4JaroIIerocs ¢ MpenoaaBaTejieM H CAMOCTOSITEILHYIO padoTy

o0yyaierocs

061112151 TPYAOCMKOCTDb y‘le6H0ﬁ JAUCHUIIIINHBI COCTaBJISACT 2 3a4ETHBIX CIAWHUIIBI.

Ounasn popma 0dyuenus

Cemectp
Bun yuebHO# paboTs Bcero wacos s

AyauTopHbIe YueOHbIe 3aHATHS, BCEro 24 24
B ToM uncne:

YueOHble 3aHATHA JIEKIIMOHHOTO THIIA 12 12
IIpakTHueckne 3aHATUSL 12 12
CamocTrosiTeibHasi padoTa 00y4arommxcsi, BCero 48 48
B Tom uucre:

CamonoAroToBka 18 18
Joxnansl/pedepatst 10 10




[pakTuyeckue 3a1aHus 12 12
TecTupoBanue 8 8
KoHTposb: BT NPOMeKYTOYHOI aTTecTAMA 3aver
(3auet, 3K3aMeH)

Oo0mas Tpy10eMKOCTb y4eOHOH JTMCHUTITITHHBI 72 72




3. Conep:xanue y4eOHOI JUCUUIINHbBI

3.1. Yuebono-memamuueckuii njian no o4Hou gopme odyuenus

O0beM ayIMTOPHBIX 3aHATUHA COCTABISAET 24 4.

O06BemM camMocTOoATETLHON PaboThl — 48 4.

@OpMBI KOHTPOJISL OCBOCHUS
Buapr yaeOHO# paboTHI, oOyyJarorumucs yaeOHOH
aKaJeMUYECKIX 9acOB JUCITUTUINHBI, PEUTUHTOBBIX
OaJIoB
3 Texkymui KOHTPOJIb
o
5 | KonrakrHas pabora OCBOEHUS MposesyTouras
=] MpernoaBaTelis ¢ 00y4JarIUMUCS aTTectaius
@ o 00yJaroIuXCst
3 o0y4armuMucs yaeOHOU
No 2 JACLIUTIITMHBI
n/ | Mogyns, paznen (Tema) S
=
i
=] 8 =
2| & g 2 z
M E z = &
s ) b = = =
1 8 S g & & o
51 R z S 5 z 2
o A = 2 = s &
= g E 5 &
S 5 2 = <
S = =% [
3 =
=
<
@)
Tewma 1. Onpenenenue
1 pedl 12| 8 | 4| 2 2 + +
9KOHOMETPHUKHU
Tema 2. [Tapnas
2 P 14|10 4 | 2 2 + +
perpeccust
Tema 3. MHOXecTBEHHas
3 14 | 10 | 4 2 2 + +
perpeccust
Tewma 4. Cuctemsl
4 HKOHOMETPHUYECKUX 18 | 10 8 4 4 + +
ypaBHEHUH
Tema 5. lunamuueckue
5 A 14110 | 4 2 2 + +
MOJIEIH
BCEI'O YACOB 72 | 48 | 24 12 12




4. Y4eOHO-MeTOAuYeCKOe 0O0ecneYeHne CaMoCTOSITeIbHOM padoThI

00y4arIuXcs M0 y4eOHOM M CIMILTMHBI

Tema 1. Onpeodenenue IkoHOMEeMpuKu

IlepeyeHb U3y4aeMbIX 3JIEMEHTOB COJEPKAHUA YUeOHOM TUCIIMIIUHBI:

IIpenmer  sxoHoMeTpukHu. KpaTkas  ucTtopuss  BO3HUKHOBEHMS U pa3BUTUSA
HIKOHOMETPHUYECKUX HccaeqoBaHui. CBs3b HKOHOMETPHKH C IPYTUMH OOJIACTSIMH 3HAHHA.
DKOHOMETpUYECKasi MOJENTb KaK TIJIaBHBI HHCTPYMEHT SKOHOMETPUYECKUX HCCIEAOBAHUM.
3amaun, pemaeMble Ha €€ OCHOBE. JTallbl SKOHOMETPUUYECKOT0 MOJAETUPOBaHUsS. THUIBI TaHHBIX
Y BUJIbl IEPEMEHHBIX B 9KOHOMETPUUYECKUX HCCIIET0OBAHUSAX.

Bonpocs! 111 caMonoAroToBKu

1. DxoHOMETpHUKA — 3TO. ...

2. Pacckaxkute 00 HCTOpUM BOSHUKHOBEHHUS Y KOHOMETPHKHU.

3. B yemM 0coOeHHOCTH YKOHOMETPHIECKOTO MeToa?

4. C kaKkuMU HayKaMH CBsI3aHa 3KOHOMETpHUKA?

5. KakoBbI 3Tarbsl 5KOHOMETPUYECKOTO UCCIICIOBAHMUS?

6. Kakue TUIbI TaHHBIX UCIONB3YIOTCS B 9KOHOMETPUYECKUX UCCIIEIOBAHUSIX?

7. Haiite oOliee MOHATHE S3KOHOMETPUUYECKON MOAEIH.

8. HazoBuTE OCHOBHBIE THUIIBI 3KOHOMETPUYECKUX MOJENEH, KOTOpble MPUMEHSIOTCS B
HDKOHOMETPUYECKHUX UCCIEN0BAHUSAX?

9. Kakue 3agaun SKOHOMMUYECKOTO aHAJIM3a PELIAIOTCS HA OCHOBE DKOHOMETPHUYECKUX
Mojienei?

10. Ilo kakuM THUIIaM HIKaJ POU3BOJATCSA U3MEPEHUS B SKOHOMETpPUKE?

11. KakoBbl onycTrMble TpeoOpa3oBaHus Ha KaX/10M HIKalle U3MepeHus?

12. Yto noHMMaeTcs oI TOYHOCThIO U3MEpEeHUs?

®opMBbI KOHTPOJISI CAMOCTOSATEJIbHOI Pa0oThI 00y4AIOIINXCSH:

IIPOBEpPKa OTBETOB Ha BOIMIPOCHI CAMOITIOATOTOBKH.

Tema 2. llapuasa pezpeccusn

Hepeqeﬂb HU3y4Ya€MbIX 3JIECMECHTOB COACPKAHUSA y‘lCﬁHOﬁ AUCHHUMIIJIMHBI

Crneunduxamust monenu. JluHelHass perpeccuss W KOPPENSIUs: CMBICI U OICHKA
napameTpoB. MeTo1 HauMeHbIIUX KBajipaToB. CBOICTBA OLIEHOK MapaMeTpoB. YcioBus ['aycca
— MapkoBa. Teopema ['aycca — MapkoBa. [IpoBepka rMnoTe3 O CTaTUCTHYECKONW 3HAYMMOCTH
napamMeTpoB MOJCIIH. I/IHTepBaHBHBIe OLICHKU IMapaME€TPOB MOJICIIH. I/IHTepBaJ'H)I IMPpOrHo3a 1o

HHHCﬁHOMy YPaBHCHHUIO PErpeCcCUu. OI_ICHKa KayecTBa Mojenu. HenuHeiiHbie perpeccun:



MIOJIMHOMUAJIBHBIE, CTENEHHbIC, MOKa3aTelbHble. METObl CBENCHMS HEIMHEWHBIX MOJENEN K
JIMHEVHBIM.

Bonpocs! 111 caMonoAroTOBKH

1. JlaiiTe onpenesieHre MOACIIHN apHON perpeccum.

2. Kakue BupI MOJIJIC MapHOM perpeccuu Bbl 3HaeTe?

3. Kakumu crocobamMu B TapHON perpeccHd MOXET OBITh OCYIIECTBICH BBIOOp BHJIA
MaTeMaTH4ecKo QyHKImmn?

4. KakumMu MeToaMy MOKHO HalTH ITapaMeTphl JIMHEHHOM MTapHOM perpeccuu’?

5. Ilosicuute cmbica K03 PUIHeHTa perpecCuu.

6. C momouplo0 Kakoro Kod(QQHUIMEHTa MOXHO OIEHUTh TECHOTY CBSI3U MEXKIY
pe3ynbTatom u pakTopom?

7. KakoBa konnenuus F — kpurepust @umepa?

8. Kakum 006pazom olieHnBaeTCsl 3HaYMMOCTh TapaMeTPOB ypaBHEHUS perpeccun?

9. IIpuBenure npuMep MoJeIIel, HETMHEHHBIX OTHOCUTEIBHO BKIIFOUAEMBIX IIEPEMEHHBIX.

10. IlpuBenutre mnpuMep MOACNICH, HEIUHEUHBIX OTHOCUTEIHHO OIICHUBAEMBIX
apamMeTpoB.

11. B dyem oTiauuMe NPUMEHEHHs METOJAa HAUMEHBIIMX KBAaJApPAaTOB K MOJAECIISAM,
HEJIMHENHBIM

OTHOCHUTEJIbHO BKJIFOYAE€MbIX IEPEMEHHBIX U OLIEHUBAEMbIX TapaMeTpOB?

12. Yro nokazpiBaeT K03 puumeHT nerepmMuHanum?

13. Yro onpezensercs ¢ MOMOLIbIO cpeiHel OTHOCUTEIbHOMN OMINOKY armpoKCuManun?

14. Kakum 00pa3oM OCYIIECTBISIETCS MPOTHO3WPOBAHUE M0 JIMHEWHOMY YpPaBHEHUIO
napHo# perpeccuu?

15. Kak cBs3anbl Mexay coboit F-kputepuit u t-kputepuii CTblojieHTa A OLEHKHU
3HaYMMOCTH KO3 duunreHTa perpeccun?

®opMBbI KOHTPOJISI CAMOCTOSATEJIbHOI Pa0oThI 00y4AIOIINXCSH:

IIPOBEpPKa OTBECTOB HAa BOMIPOCHI CaMOIIOATIOTOBKH.

Tema 3. Muooswcecmeennasn pecpeccus

IlepeyeHb U3y4yaeMbIX 3JIEMEHTOB COJEPKAHUA Y4eOHOM TUCIMIIUHBI:

Crnenundukanus mogenu. OT6op GakTopoB MpH MOCTPOSCHUH MHOKECTBEHHON PETrpecCuu.
Bribop ¢opmbr ypaBHeHus perpeccuu. OIlleHKa TapaMeTpPOB YpPaBHEHHS MHOXECTBEHHOMN
perpeccun. MHOXeCTBEHHbIE Koppeisinuu. YactHele Koppensuud. KadecTtBo mopenw.
MynbTuKOIITHHEAPHOCTh. (DUKTUBHBIC TMEPEMEHHBIC. ABTOKOp- peNsIus, e OoOHapyKeHHe.

Mertoanl YCTpaHCHUA aBTOKOPPCIIAINU. reTepOCKCHaC-TI/I‘IHOCTB N TOMOCKCIAACTUYHOCTE.



OO6nHapyxeHrne M TOCJIEICTBUSl TeTepocKenacTHd-HOCTH. OOOOIIEHHBI METOJ HauMEHBIINX
KBaJpaToOB.

Bonpocsl 11 caMOnoATrOTOBKH

1. B uem cocTouT crieriudukaius MoaeId MHOKECTBEHHON perpeccuu’?

2. Kakue TtpeOoBaHusA NHpenbsABISAIOT K (akropaM s BKIIOYEHUS HUX B MOJEIb
MHOKECTBEHHOU

perpeccun’?

3. UYeM BbI3bIBaeTCS  SBJICHHE MYJBTUKOUIMHEAPHOCTH B  MHOTO(aKTOPHBIX
SKOHOMETPUYECKHX MOIesIX?

4. Kakum 00pa3oM MOKHO YCTPAHUTh MYJIbTUKOJUTUHEAPHOCTH (PAKTOPOB?

5. PackpoiiTe 5KOHOMHYECKYIO0 HHTEPIPETAIHIO KOOPPHUIIMEHTOB YHCTOW PErPECCHH.

6. Kakum 00pa3oM MOKHO OIIEHUTH IMapaMeTphbl YPaBHEHUSI MHO>KECTBEHHOM perpeccuu?

7. Kakue k03 GumeHTs UCOIb3YIOTCS JI OLICHKU CPAaBHUTEIBHON CHIIBI BO3JCHCTBUS
(dakTOpoB Ha pe3ysbTatT?

8. Kakue nepeMeHHbIE Ha3bIBAIOT (PUKTUBHBIMH?

9. Ilpu xakuxX YCJIOBHUAX CTPOUTCA YypaBHEHHE MHOXXECTBEHHOH perpeccuu cC
(OUKTUBHBIMU

[IEPEMEHHBIMU?

10. Kakum 00pa3oM MOXXHO MPOBEPUTH HAIUYUE TOMO- WM TE€TePOCKEIACTUYHOCTHh
OCTaTKOB?

11. B uem cyTh 000011IEHHOTO METO/Ia HAMMEHBIIINX KBaPaTOB?

@DopMbI KOHTPOJIA CAMOCTOATEILHON PadoThl 00yUAIOUIUXCS:

IMIPOBEpPKa OTBECTOB HAa BOIIPOCHI CaMOIIOATOTOBKH.

Tema 4. Cucmemul IKOHOMEMPUYECKUX YPAGHEHUIL

Ilepeyenb u3yyaeMbIX 3J1€eMEHTOB CO/Iep:KaHUS Y4eOHOM JUCHUIINHBI:

OOmee TmoOHATHE O CHCTEMaX ypaBHEHWH, HWCHOJB3YEMbIX B 3KOHOMETpHKE.
CocraBisitoliie CUCTEM ypaBHEHHMH. HHcTpyMmeHTanbHble mnepeMeHHble. CTpyKTypHas U
npuBeneHHas Qopma Moxaenu. IIpobinema wunentudukanuu. OlleHWBaHUWE TapaMeTPOB
CTPYKTYpHOI MOJIeTH. AHAIU3 METO/I0B OlleHuBaHus. [I[puMeHeHre cucTteM 3KOHOMETPUUECKUX
ypaBHeHul. [TyTeBoil ananus.

Bonpocs! 111 caMonoaAroToBKM

1. HazoBuTE OCHOBHBIE CITIOCOOBI TOCTPOEHUS CUCTEM YPABHEHUH.

2. B ueM cocTosT npobaeMbl HASHTU(PUKALUN MOJIENIH U KaKue YCIOBHS UIEHTU(UKALUN
BbI 3HaeTe?

3. Yto Ha3bIBAIOT CTPYKTYpPHOU (hopMoii Mosenn?



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

5. C noMOuIp0 KaKUuX METO/I0B MOXHO OLIEHUTD IMapaMeTpbl CTPYKTYpHOU Mojenn?

6. Packpoiite cyThb KOCBEHHOTO METO/la HAMMEHBIINX KBaIPaToB.

7. B kakux ciayyasx NpUMEHsIeTCs JBYXIIaroBblii METO/l HAMMEHBIINUX KBAJIPaTOB?

8. [IpuBeauTe mpuUMeEpPbl IPUMEHEHUS CUCTEM SKOHOMETPUUECKUX YPaBHEHUN.

9. Kak ctpoutcs CTpyKTypHas MOJIEIb CIIPOCA U IPEITIOKEHHUS.

10. B yeM cOCTOUT CyIIHOCTh ITyTE€BOr0O aHaau3a?

@®opMbI KOHTPOJISI CAMOCTOSITEJIbHOM PA0OTHI 00y4AIOIIUXCSH:

IIPOBEpPKa OTBCTOB Ha BOIIPOCHI CAMOIIOATIOTOBKH.

Tema 5. /lunamuueckue mooenu

Ilepeyenb u3y4yaeMbIX 3J1eMEHTOB CO/Iep:KaHUs Y4eOHOM TUCHUIINHBI:

BpemenHblie psijibl: OCHOBHBIE 311€MEHThI. MoieIMpoBaHye TEHACHIIMY BPEMEHHOTO Psijia.
MogenupoBaHue CE30HHBIX M LMKIUYECKUX KoJeOaHuil. MeToabpl HCKIIOYEHUS TEHIEHIMH.
Jlaru B sxoHOMHMUecKuX Mozensax. OOIas XxapakTepucTuka MoJeleil ¢ paciupeeeHHbIM JJarom
U Mozenel aBroperpeccuu. MHTeprperanus napameTpoB MOJEIEH C paclpeleeHHbIM JaroM.
W3ydeHue cTpyKTypsl Jlara 1 BeIOOp MOZenu ¢ pacnpeesieHHbiM jjaroM. Meron Koiika. Onenka
apaMeTpoB Mozesell aBroperpeccuu. HoBble HampasieHuss B aHalIM3€ MHOTOMEPHBIX
BPEMEHHBIX PSAOB.

Bonpocs! 111 caMonoaroToBKu

1. IlpuBenuTte mpUMepbl KOHOMUYECKHX 3a7ad, SKOHOMETPHUYECKOE MOJEIUPOBaHUE
KOTOPBIX TpedyeT

IIPUMEHEHUSI MOZIEIIEN C pacIIpeeIEHHBIM JJaroM 1 MOZEJIEN aBTOPETPECCUU?

2. KakoBa nHTEpnperanus napaMeTpoB MOJIENIH C paclpeaeeHHbIM Jarom?

3. Ilepeuncnure aOCOMIOTHBIE MU OTHOCUTENbHBIE MOKa3aTeNd CUJIbI CBSA3M MOJENU C
pacrpeeIEHHBIM J1aroMm.

4. KakoBa HHTepHpeTanys napaMeTpoB MOJENIN aBTOperpeccun’?

5. Ilpu Kako CTpyKType jlara MpuMEeHUM MeTOJ AJMOHA?

6. [Ipm kakoi cTpykType j1ara npuMeHuM noaxon Korika?

7. OnumuTe METOIMKY IIOCTPOEHUS MOJIENH € PACTIPEACIEHHBIM JaroM.

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

9. Uto Ha3BIBa€TCS TOATOCPOUHON (PYyHKIIMEH MOJEIIH aJallTUBHBIX OKUTAHUN?

10. YTo Ha3bIBaeTCs KPATKOCPOUHOU (PyHKIIMENH MOJENN aJalTUBHBIX OXKUIaHUN?

11. OnuumnTe METOAUKY TOCTPOEHUE MOJIETIN HETIOIHON KOPPEKTUPOBKH.

12. B ueM CyIIHOCTh METO/1a MHCTPYMEHTAJIBHBIX IEPEMEHHBIX ?



13.

aBTOKOPPEIALIMU OCTATKOB B

MO/IeJId aBTOperpeccun’?

14. I3105kuTE OCHOBHYIO UACIO0 MOJIENIE BEKTOPHON aBTOPETPECCUU.

15. B yem cymiHOCTh MOJIENEN palMOHaIbHBIX 0KUAaHUN?

(I)OpMLI KOHTPOJHA CaMOCTOATEIbHOM paﬁoTLI Oﬁy‘lalOllll/IXCH:

IIPOBEpPKa OTBCTOB Ha BOIIPOCHI CAMOIIOATIOTOBKH.

C nmnoMmompl0 Kakoro KpUTepus MOXKHO MPOBEPUTh TUIOTE3y O HaJIUYUU

5. ®oHa OLIEHOYHBIX CPEACTB AJIA MPOBEACHUS TEKYLIeH U MPOMEKYTOYHOM

arrecTaluy 00y4aOIIUXCA M0 YYeOHOM IMCIUIIUHE

5.1. @opma npomesricymounoit ammecmayuu ooyuarOuie2oca no y4eoHou

oucyuniune.

KOHTpOHLHbIM MCPOIIPpUATUEM HpOMeHQYTOQHOﬁ aTTeCTallnu O6y‘IaIOIJ_II/IXC$I 10 yqe6H0171

JUCHUIIIHMHEC ABJIACTCA 3a4CT, KOTOpHﬁ IIPOBOAATCA B YCTHOﬁ (bopMe.

Kon Comemerne KommonenTs! HNuaaukatopsl
KOMIIETCH KOMIIETEHIINH, JIOCTHKCHHS Pesynbratet
KOMIICTCHIIUN
10507 CTETIEHb UX PO eCCHOHATTLHBIX oOydeHus
(JacTH KOMITETCHITAHN) .
OCBOEHHS KOMITETCHITUH

VK-2 CoocobeH KoMnoHneHTs! YK-2.1. Onpenenser 3HaATh: ONITUMAJILHEIE
OIIpEeJENATh KPyT KOMITETeHIIUN COBOKYITHOCTh CIOCOOBI pelIeHus
3a/[a4 B paMKax COOTHOCSTCS C | B3aUMOCBSI3aHHBIX YIPaBIEeHIECKUX
IOCTaBJICHHOM e 1 | COACPKaHIeM 3azad, 3a1au
BBIGHPATS TUCIWIUTAHBL, ¥ | 00ECTIeUUBAIOIINX

KOMITETeHIIHS JIOCTHKECHHE YMeTh: onpenenirs
OITUMAJIbHBIE N
peanuzyercst MIOCTaBJICHHOH 11EJIH, pecypcHoe

CrIoco0B! HX pemieHns, YaCTUYHO UCXOJIS U3 obecrieyeHue JIst
Hcfoﬂ’{ u3 JIEHCTBYIOIIHX JTIOCTHKESHHSI
ACUCTBYIOMNX MPaBOBBIX HOPM. MOCTaBJICHHOH 11eJIH;
IIPaBOBBIX HOPM, YK-2.2. Onpenenser
HMEIOIIUXCS PECYPCOB pecypcHoe Brnaners: HaBbIKaMu
Y OTpaHUYCHUI obecrnieveHue s OIICHKH BEPOSITHBIX

JIOCTHKCHHUS PHUCKOB U

ITOCTaBJICHHOH IIeJTH. OTpaHHYEHUI B

VK-2.3. OuenuBaet pelieHnn

BEPOSTHBIC PHCKH U MTOCTaBJICHHBIX 3a7a4

OrpaHHYCHHUS B

peuieHuu

ITOCTABJICHHBIX 33]1a4.

YK-2.4. Onpenenser

OXKHJIaeMBbIE

PE3YJIBTAThI PEIICHHUS

MMOCTaBJICHHBIX 3a7ad.

VYK-10 | CrocobGen npunuMath | KomrnoneHTs YK-10.1. 3naer 3HaTh: OCHOBHEIE
000CHOBAaHHBIE KOMITETCHITUU OCHOBHBIC TIOJIOKEHUS | TTOJIOKCHHS U
SKOHOMUYECKHE COOTHOCATCS C | ¥ METOJIbI METO/IBI
pelLeHs B coZepIKaHuEM BKOHOMUHLIGCKOP'I HayK{ | DKOHOMHYECKOH

JUCIMIUINHBI, ¥ | M XO3SIiCTBOBAHUs, UX | HAYKH




Pa3TUYHBIX 00JACTSIX
KHU3HEEATSIILHOCTH

KOMIICTEHIIUS
peanusyercst
YaCTHYHO

IOPUINIECKOE
OTpaXEHHE U
o0ecrieyeHue B
poccuiickoM
3aKOHOJIATENIbCTBE;
COBPEMEHHOE
COCTOSIHUE MUPOBOU
9KOHOMHKH U
0COOEHHOCTH
(yHKIMOHUPOBaHHUS
POCCHUICKHX PBIHKOB;
pOJIb TOCYZIApPCTBA B
COTJIaCOBAaHHUHU
JOJTOCPOYHBIX U
KPaTKOCPOYHBIX
HKOHOMHYECKHUX
MHTEPECcOB 00IIeCTBa.
YK-10.2. Ucnonb3yer
HYKOHOMHUYECKHE
3HaHUA 014
IIOHUMAaHHUA
JBIDKYIIUX CHIT U
3aKOHOMEPHOCTEMN
UCTOPUYECKOTO
mporecca, aHaJIu3a
COIMATBEHO 3HAYMMBIX
npoOJIeM U pereHus
COIIMAJIbHBIX U
poeccnoHaIbHBIX
3ajad.

VK-10.3. Haxogut

s dhexkTuBHBIE
OpraHM3aIlMOHHO-
yIpaBJIEHYECKUE
pelenus,
CaMOCTOSITETEHO
OCBanBaeT
IIPUKJIATHBIC
YKOHOMHUYECKHE
3HaHUS,
HEOOXOaUMBIE JUIS
paboTsI B
npodeccroHabHOM

chepe.

YMers:
HCIIOJIB30BaTh
3KOHOMUYECKUE
3HaHUS IS
MTOHWMAaHUS
JIBIKYIIUX CHII U
3aKOHOMEPHOCTEU
HUCTOPHUYECKOTO
mpouecca

Braaners: HaBbIKaMHA
aHaJli3a COCTOSIHUE
MHUPOBOI SKOHOMUKH
1 0COOCHHOCTHU
(YHKITMOHUPOBAHUS
POCCHUICKHUX PBIHKOB;
POJIb TOCYIapCTBa B
COIIaCOBaHUU
JIOJITOCPOYHEBIX U
KPaTKOCPOUHBIX
SKOHOMHYECKHX
WHTEPECOB
00111eCTBA;

5.2. Ilepeuenvs Komnemenyuii ¢ yKa3aHuem ImManoe ux Gopmuposanus 6

npoyecce 0ce0eHuUsn 00pa306ameIbHON NPOZPAMMOBL.

5.3. Onucanue noxazameneii u Kpumepues OoueHueanun Komnemelmm?

Ha pa3jinyHsblxX Imanax ux qbopmuposauuﬂ, onucanue wKal oyenueanus

Kon
KOMIIETE
HIIMH

Oransl popMUpOBaHUS

KOMIICTCHIIN N

HNHcTpyMeHT, [Toka3zarens
OIICHUBAIOIIUI OLICHUBAaHHUS
c(hOopMUPOBAHHOCTH KOMIICTCHITUH
KOMIIETEHITUH *




OIIK-2 Otan popMupoBaHUs Pedepar* A) IOJTHOCTBIO

3HAHUEBOU OCHOBBI Hoxman* chopmupoBana - 5
KOMTIETSHIIH (dTar TecrpupoBanue™ 0amioB
dhopmMupoBaHus 3ader b) wactuano
coJiepKaTeIbHO- chopmupoBana - 3-4
TeopeTudeckoro 6asuca Oamna
KOMIIETECHITIH) C) e
JleknmoHHbIe U chopmupoBana- 2 u
MPAKTUYECKHE 3aHITHSI 10 MeHee 0aJIoB
TeMaMm:
Tema 1. Onpenenenue
SKOHOMETPUKHU

Tema 2. [Tapnas perpeccus
Tema 3. MHOXecTBEHHAsI
perpeccus
Hroro no 3 cemectpy
4 cemecTp
Tema 4. CucteMsl
SKOHOMETPUYECKHUX
ypaBHEHUH
Tema 5. JlunHamMmu4eckue
MOJICTTH
*XapaKkTepuCcTUKU MHCTPYMEHTOB (CpeacTB), OlleHMBAOIIUX CHOPMHPOBAHHOCTH

KOMIIeTEeHIMA:

Pedepar — mpoaykT camocCTOATENbHOM pabOTBl CTYACHTA, MPEACTABIAIOMIUNA COOOM
KpPaTKOE M3JI0)KEHHE B NHMCBMEHHOM BHJE IMOJIyYEHHBIX PE3YyJbTaTOB TEOPETHUECKOTO aHAIM3a
onpezeneHHO Hay4dHOH (yuyeOHO-UCCIIeJOBAaTEeIbCKOM) TEMbI, IJI€ aBTOP PAaCKpBIBA€T CYTh
UCCIIeyeMOl MpoOeMbl, IPUBOJUT Pa3IMUHbIE TOUKH 3PEHUS, a TAKKE COOCTBEHHBIE B3IJISIIbI
Ha Hee. B pedepare nomkHa ObITh packpbiTa TeMa, CTPYKTypa JO0JKHA COOTBETCTBOBATH TEME U
ObITh OTpakeHa B OIJIaBJIEHMUH, pazmep paboTel — 10-15 cTp. medaTHOro Tekcra (CHUCOK
JUTEpaTypbl W TPUIOKEHUS B OOBEM HE BXOJAT), CHA0KEHHOIO CHOCKAMU M CIIHCKOM
WCIIOJIb30BAaHHOM JTUTEPATYyphl. TEKCTOBask YacTh PabOThI COCTOUT U3 BBEICHHS, OCHOBHOW YaCTH
U 3aKiaroveHus. Bo BBeneHUM oOydarommiics KpaTko 0OOCHOBBIBA€T aKTyallbHOCTh M30paHHOMN
TeMBbl pedepara, pacKpblBaeT Lelb M 337a4l, KOTOpble OH COOMpAETCs PEIIUTh B XOJI€ CBOETO
HEOOJIBIIIOro HccieoBaHud. B OCHOBHOM dYacTH (MOXET cocTosTh M3 2-3 maparpados)
MOJIPOOHO PACKPBIBAETCS COJIEP)KaHUE BOMPOCOB TEMbI. B 3akiltoueHuu JOJIKHBI ObITh KPaTKO
c(hopMyJIHPOBaHbI MTOJyYE€HHbIE Pe3yIbTaThl UCCIEA0BAHNUS, IPUBEACHBI 0000IAIOIINE BBIBOIBI.
3aKII0YEHNE MOXKET BKIIOYaTh MPEIJIOKEHUS aBTOpa, B TOM YHUCIE W IO JaJbHEHIIEMY
U3yUYEHHIO 3aWHTEepecoBaBIIel ero npolieMbl. B criucok nureparypsl 00y4aronuiics BKIOYaeT
TOJIBKO T€ W3JIaHWS, KOTOPhIE OH HWCIIOJIB30Baj NpHW HamucaHuu pedepara (He meHee 5-7). B
TeKcTe 00s3aTeNbHbI CCHUTKH Ha CMOIb30BaHHYIO JIUTEPATYPy, 0QOPMIICHHBIE B COOTBETCTBHHU C

['OCTom. B mpunoxenuun k pedepary MOryT BBIHOCUTHCS TaOIUILIbI, TPa(UKU, CXEMbI U JpyTue



BCIIOMOTaTeNlbHbIE MaTepuajbl, Ha KOTOpPble UMEIOTCS CChUIKU B TekcTe pedeparta. Kpurepuu
ouenku pedepara: 1) CreneHb pacKpbITUsI CYHIHOCTH BOIPOCA: a) COOTBETCTBHE IUIaHA TEME
pedepara; 0) COOTBETCTBHE COJAEpKaHHs TeMe U IulaHy pedepaTa; B) IOJHOTA
POAHAIM3UPOBAHHOIO MaTepHala M0 TeMe; YyMEHHE paboTaTh C OTEYECTBEHHBIMU U
3apyOeKHBIMH HAyYHBIMH HCCIEJIOBAHUSMHU, KPUTUYECKOM JHMTEpaTypoid, MEepUOIUKOH,
CHCTEMaTH3HPOBATh U CTPYKTypUPOBaTh MaTepuall; T') 00OCHOBAHHOCTH CIOCOOOB UM METO/IOB
paboThI ¢ MaTepHaIoM, aJIeKBaTHOE U MPABOMEPHOE HCIIOIb30BaHUE METOIOB KiIacCU(pUKAIUH,
CpaBHEHMSI U [p.; €) yMeHue o000IaTh, /eJaTh BBIBOABI, COIMOCTABIISTH PA3IUYHBIE TOUYKU
3peHHUs 10 OJTHOMY Bompocy (mpobieme). 2) OpUTrHHATBHOCTh TEKCTA: a) CAMOCTOSATEILHOCTh B
IIOCTAaHOBKE MpoOJIeMbl, (OpMyIupoOBaHHE HOBOIO AaCHEKTa W3BECTHOM NpoOJIeMbl B
YCTAaHOBJICHHHM HOBBIX CBSI3CH (MEXKIIPEIMETHBIX, BHYTPUIIPEIMETHBIX, HHTETPAIMOHHBIX); 0)
SBIICHHOCTb aBTOPCKOM TMO3UIUU, CAMOCTOSITENIbHOCTh OIICHOK M CYXKIEHUM; 1) CTUJIEBOE
€IMHCTBO TEKCTa, €IWHCTBO >KaHPOBBIX uepT. 3) OOOCHOBAHHOCTH BHIOOpAa HMCTOYHUKOB: a)
OLIEHKA WCIOJIb30BAHHOW JIUTEPATYphl: MPUBJICYCHBI JIM HAanOoJIee U3BECTHBIE PaOOTHI MO0 TeMe
uccleoBaHus (B T.4. KypHAJIbHbIE MyOJIMKAIUM MOCTEIHUX JIET, MOCIEIHNE CTAaTHCTUYECKUE
JaHHbIE, CBOJIKH, CIIpaBKU U T.1.). 4) CoOnroaenue TpeOoBaHUI K 0POPMIICHHUIO: a) HACKOJIBKO
BEpHO O(OPMIIEHBI CCHUIKM Ha HCIONB3YyEMYIO JIUTEPaTypy, CIUCOK JHUTEpaTyphl. 0) OIEHKa
IPaMOTHOCTH W KyJbTYpbl H3NOKeHUs (B T.4. opdorpaduyeckoir, MTyHKTyallMOHHOM,
CTUJIMCTUYECKOMN KYJbTYpHI), BIaJCHUE TEPMUHOJIOTHEH; B) cOOMt0ieHne TpeOOBaHUM K 00BEMY
pedepara.

JokJaaa — mMpoaAyKT caMOCTOSATENbHON paboThl 00YUaIOLIErocs, MPEACTABISIONINI cO00i
nyONMYHOe  BBICTYIUICHHE 110 MPEJCTABICHHUIO TONYYEHHBIX  PE3YJIbTAaTOB  pEIICHUS
OTIpEeNIeICHHOW  y4eOHO-TIPAaKTUYECKOW, Y4eOHO-HCCIIeIOBATENIbCKON WM  HAYYHOH TEMBI.
Jlokiiag — 5T0 HAyyHOE COOOIEHUE HA MPAKTHUUYECKOM 3aHSITHM, 3aCEAaHUU HAYYHOTO KPYXKKa
Wi ydeOHO-TeopeTHueckoi KoHdepeHnu. Kputepuu omeHKH [I0KJIaJa: COOTBETCTBUE
COJIEp)KaHUsl  3asABJICHHOW TeMe; aKTyaJbHOCTh, HOBH3HAa W  3HAYUMOCTh  TEMBI;
apryMEHTHPOBAHHOCTb, MOJIHOTA, CTPYKTYPHUPOBAHHOCTD M JIOTHYHOCTH M3JIOKEHHS; CBOOOIHOE
BJIQJICHHE MaTepuajoM: MOCIIe0BATeIbHOCTh, YMEHHE BECTH AMCKYCCHIO, IPAaBUIIBHO OTBEYATh
Ha BOIIPOCHI; CAMOCTOSTEIBHOCTh, CTENEHb OPUTHHAIBHOCTU MPEIIOKECHHBIX pPEIIeHUH,
WJUTFOCTPATHBHOCTH, OOOOIIEHWH W BBIBOJOB; HAJWYHE COOCTBEHHOT'O OTHOIICHHS aBTOpa K
paccMaTtpuBaeMoil mpoOsieme/TeMe (HACKOJIBKO TOYHO U apryMEHTHPOBAHO BBIPAXKEHO
OTHOIIICHHE aBTOpa K TeMe JOKIaja); MpeICTaBIeHHE MaTepuaa: KadecTBO IMPE3CHTAIluH,
o(OpMIICHHUS; KYJIbTypa pPEYH, OpPaTOPCKOE MacTepPCTBO (COOIOJIEHUE HOPM JIUTEPATYPHOTO
SI3bIKA, MPABUIIHBHOE MTPOU3HOIICHHS CJIOB U (Dpa3, ONTHUMAIBHBIA TEMIT PeUr; YMEHUE TPABHIBLHO

pacCTaBiATh AKOCHTBI; YMCHHUEC TOBOPUTH AOOCTATOYHO TI'POMKO, YCTKO U Y6GJII/IT6J'[BHO);



UCIIOJIb30BaHue MpodeccnoHanbHOM TEPMUHOJIOTHUU (OIIEHKA TOT0, HACKOJBKO MOJIHO OTPaKEHbI
B BBICTYIUICHUU 00y4Yaronierocsi mpoecCuoHalbHbIE TEPMUHBI U OOIIEKYIbTYPHBIC TIOHSATHUS 110
TeME, a TaKXe HACKOJIbKO YBEPEHHO BBICTYMAIOMIUM HMMHU BIIAJICET); BbIACPKAHHOCTh
perjJameHTa.

IIpakTHyeckoe 3aJaHue — 3TO YACTHUYHO pErlaMEHTHPOBAHHOE 3aJjaHHe, UMEIoIIee
AITOPUTMUYECKOE WJIM HECTAHJIAPTHOE pEIICHHE, MO3BOJSIONIEE JIUATHOCTUPOBATH yMEHUS
WHTETPUPOBATH 3HAHUS PA3IUYHBIX HAYYHBIX 00JacTed, apryMEHTHUPOBATh COOCTBEHHYIO TOUKY
3peHus, J0Ka3bIBaTh MPABHIBHOCTh CBOEU MO3ULUU. MOKET BBINOJIHATHCS B UHAUBUAYAIbHOM
MOPSAKE WIK FPYNHoN 00y4daromuxcs.

JlaGopaTtopHasi padora - 5T0 0coObIil BUJ WHAMBHIYaJIbHBIX Pa0dOT, B X0A€ KOTOPBIX
yYamuecss HCIOJIb3YIOT TEOPETUYECKUE 3HAHUSA Ha TMPAKTHUKE, MPUMEHSIOT pPa3IudHbIN
UHCTpYMEHTapuii H TpuOeraloT K TMOMOIIM TEXHUYECKUX cpelnctB. Kpurtepuu oneHku
naboparopHoit pabotel: oT 90% 1o 100% mnpaBUIBHO BBIMOJHEHHBIX 33JaHUNA — OTJIIMYHO; OT
70% no 89% mnpaBWIBHO BBIMOJIHEHHBIX 3aJaHuil - xopomo; oT 50% mo 69% mnpaBuIbHO
BBITIOJIHCHHBIX 33JJaHUH - YIOBIETBOPUTENBHO; OT 0 10 49 % mpaBHIIbHO BHITIOJIHEHHBIX 3aJaHUN
— HE YAOBIETBOPUTEIBHO.

TecTupoBaHue — 3TO KOHTPOJILHOE MEPONIPUATHE IO yUeOHOMY MaTepuaty, COCTOSIIEE B
BBITIOJIHCHUH OOYYalOlIMMCS CHUCTEMBbI CTaHJIAPTU3UPOBAHHBIX 3a/JaHUM, KOTOpasi IMO3BOJISET
aBTOMATU3UPOBATh MPOIEAYPY H3MEPEHUs YPOBHS 3HAHHUM M YMEHHH OOydJaromierocs.
TectupoBaHue BKIIOYaeT B ceOs CleayrolIue THUMBl 33JaHUN: 3aJaHHe C eJUHCTBEHHBIM
BBIOOPOM OTBETa U3 MPEATIOKEHHBIX BApUAHTOB, 3aJ]aHKe Ha OMpEIEICHNEe BEPHBIX U HEBEPHBIX
CYXKIICHU; 3aJjaHie C MHOXKECTBEHHBbIM BbIOOpOM oTBeToB. Kpurepum omenku: ot 90% no
100% mnpaBWJIBHO BBINIOJHEHHBIX 3aJaHuil — ominuHo; oT 70% nmo 89% mpaBuiIbHO
BBINIOJIHEHHBIX 3aJlaHuil - xopouo; oT 50% 1o 69% mnpaBUIBHO BBITOJIHEHHBIX 33aJaHUA —
yaoBietBoputenbHo; oTr 0 1m0 49 % mpaBWIBHO  BBIMOJHEHHBIX 33JaHU — HE
YAOBIIETBOPUTEIHHO.

3ayeT — KOHTPOJILHOE MEPOIPHUATHE, KOTOPHIE MPOBOAATCS MO YYeOHOW NUCIUILUIMHE B
BUJE, TMPEAYCMOTPEHHOM YYE€OHBIM IIJITAHOM, MO OKOHYAHMM W3YYECHHs] Kypca. 3aHsATHE
ayJIMTOpHOE, TPOBOAWTCS B YCTHOW WJIM THUChMEHHOW (opMe ¢ HMCHOIb30BaHHEM (HOHIIOB

OLCHOYHBIX CPEACTB I10 y‘Ie6HOI\/’I JUCIHHUITIINHEC.



5.4. Tunoegwie KOonmpoJibHble 300aHUA  UIU  UHbLE mamepuaisl,

HeoOXo0umvle 014 OUWEHKU 3HAHUI, YMEHUIl, HABbIKO8 U (u1u) onvima

oeAamenpbHOCmuU, XapaKmepusyiouwux Imanvt Qopmupoeanus KOMnemeHyuil 6

npouecce 0c60eHUsn 00pa306ameIbHOU NPOZPAMMbL

Texymas arrecranus:

Tembl 1ok1210B (pedeparoB):

1

e B e Y S

. [Ipenmet «OxoHOMETpUKN». OCHOBHBIE 3TAIBI SKOHOMETPUIECKOTO UCCIICTOBAHMS
. [lone xoppensuuu.

. [IpuBenute cBoiicTBa ko3 puLIEeHTa KOPPEISILUU

. Hopmanbnoe pacnpenenenue (pacnpenenenue ['aycca)

. Pactipenenenne Cteronenta

. Pacnipenenenne ®uiiepa

. 'eHepalibHasi COBOKYITHOCTb U BHIOOPKA

. Ilonuron yacToT u ruCTorpamMma

9.

Pacuer 0CHOBHBIX UHCIIOBBIE XaPAKTEPUCTUKU IO PE3yJIbTaTaM BbIOOPKH: BEIOOpOUHOE

cpeaHee, 1UCICpCusd, CpCaHeC KBAAPaTHICCKOC OTKJIOHEHHE?

10. Pacuer u ocHoBHbIE (OPMYINIBI OMpENEICHHUs] BBIOOPOYHBIX KOBapHALUU U

Kod(puimenTa KOppesium.

11. TodeuHble OLICHKH ITAPAMETPOB T'€HEPAJIBLHON COBOKYIHOCTH M HMX JKEJIATEIbHBIC

CBOMCTBA

12. CyuiHOCTh MIHTEPBAJIBHBIX OLICHOK. AJITOPUTM UX TIOCTPOEHUS

13. CymHOCTh CTaTUCTUUECKOM TUIIOTE3BI, LIEJIb IPOBEPKU THIIOTES

14. IlpuBenuTe 00IIYI0 CXEMY MPOBEPKHU CTATUCTUUYECKON THIIOTE3bI.

15. Ha3zoButre OCHOBHBIC INpHUYUHBI HAJINYUSA B perpeCCHOHHOﬁ MOACIHN CJ'Iy‘-IaI\/'IHOFO

OTKJIOHCHUA

16. CyTb M€TO/1a HAUMEHBIINX KBAPATOB?

17. TlpuBenute Qopmynsl pacdera KOIPGUIMEHTOB HSMIUPHUESCKOTO JIMHEHHOTO

ypaBHEHHUs JMHEWHOrO ypaBHeHus no MHK

18. CBs3p HSMmupuyeckuX KOd(QQHUIMEHTOB JMHEWHOW perpeccud ¢ BBIOOPOYHBIM

KOA(P(UIIMEHTOM KOPpEeISIUN MEXIy IEepeMEHHbIMH YypaBHEHHs perpeccuu llepeuncinure

npeanocbuikn MHK. KakoBbl mocnencTBust X BBITOJIHUMOCTH JTMOO0 HEBBITTOJIHUMOCTH?

19. Omnpenenenue cTaHAApTHON OMMIMOKHM perpeccud M KO3(pPUIMEHTOB perpeccuu

Onumure CXCMY IIPOBCPKHU THUIIOTEC3 O BCIMYHMHAX KOZ—)(b(I)I/ILII/IeHTOB perpeccumn. B uem CYTb



CTATUCTUYECKON 3HAYMMOCTH Ko3(duimentoB perpeccun? I[lpuBenure cxemy ompeneiacHus
WHTEPBAILHBIX OIIEHOK KO3(PPUIIMEHTOB PETPECCHH.

20. Kak crpouTcss M 4YTO IO3BOJISIET OIPENEIUTH JIOBEPUTEIbHBIA HHTEPBAT JJIs
YCJIOBHOT'O MaT€MaTH4YE€CKOTO 0KHJIaHUSI 3aBUCUMOM ITEPEMEHHOM?

B uem cocrout cneuudukanus Moaenu MHOXeCTBeHHOH perpeccuu. Chopmynupyiite
TpeOOBaHUs, MpPEabsBIsIEMble K (hakTopam Ui BKIIOUEHHUS WX B MOJEIb MHOXECTBEHHOU
perpeccuu.

21. K xakuM TpyIHOCTSM MPUBOJIUT MYJIbTHKOJIMHEAPHOCTD (PAKTOPOB M KAK OHU MOTYT
OBITH IPEOAOIICHBI?

22. Uro o3HavaeT B3aMMOACWUCTBUE (PAKTOPOB M KAaK OHO MOXKET OBITh BBIPAKEHO
rpadudeckn’?

23. VYcioBusi Ajig MOCTPOCHUS YpPaBHEHHE MHOKECTBEHHOM perpeccuu ¢ (pUKTHBHBIMU
MepEMEHHBIMU

24. ChopmynupyiiTe OCHOBHBIE Npeanochulku mnpuMeHeHuss MHK mns moctpoeHus
PETrPECCUOHHON MOJIEIIH.

25. .Kak MOXHO pOBEpUTH HATTMYUE TOMO— UJIM T€TEPOCKENACTUYHOCTU OCTaTKOB? CyTh
0000111eHHOT0 METO/1a HAUMEHBIIINX KBAaPATOB

26. Mopenb MHOXKECTBEHHOU JIMHEHHOM perpeccun?

27. Craructuyeckass 3HAYUMOCTh KO3(QUIMEHTOB MHOXXECTBEHHOH perpeccuu
Anroput™m  ompeaeneHus — KO3(GQUIMEHTOB  MHOXKECTBEHHOM  JIMHEWHOW  perpeccum.
WHTepBasibHble  OLEHKHM KO3 (UIMEHTOB MHOXecTBeHHON perpeccun  Koadounuent
JIETEpMHUHALAKA 1711 MHOKECTBEHHOW JIMHEHHOW perpeccuu ABTOKOPPENSIUS OCTATKOB U €€
BU/IbI

28. Craructuka /lap6una-YoTcoHa U ee CBs3b ¢ KOd((UIIMEHTaMH KOPPEIALUU MEXKIY
COCETHUMH OTKJIOHEHUSMHU

29. Metoapl cMsATYeHUs IPOOJIEMbl FETEPOCKETACTUYHOCTH

30. Cyrp ® mTpuudHBI aBTOKOppessiuu. ['paduueckuit MeTon ompeaeneHus
ABTOKOPPEISALIUY .

IIpakTHYecKkHne 3aHATHA

Teopus:

B perpeccuonHbIX MOJensx 3aBuUcHMasi (OObsCHseMas) MepeMeHHas Y MOXET ObITh
npencrarieHa B Bujae GyHKuu f(Xq, Xy, X13, .., X)), T X4, X5, X13, ..., Xoy - HE3aBUCHMBIC
(oOBsicHSIFOIIME) TIepeMeHHble, wuiu (akTopel. B 3aBUCMMOCTH OT BUAA (PYHKIHH

f (X1, X5, X413, .., Xpy) MOZICTH ICTISAITCS HA TUHCHHBIC ¥ HEJTUHCHHBIEC.



B 3aBucHMOCTH OT KOJIMYECTBA BKIIOYEHHBIX B MOJIeNb (hakTopoB X MOJIEIH AENATCS Ha
onHO(aKTOpHBIE (TTapHAs MOJIENIb PETPECCHH) M MHOTO(AKTOPHEIE.

THunsl JaHHBIX.

[Ipu MozenupoBaHUM SKOHOMHUYECKUX MPOIIECCOB MOTYT OBITh MCIIONBH30BAHbI JBAa THUIIA
JIAHHBIX: TPOCTPAHCTBEHHBIC NaHHbBIE (cross-sectional data) m BpeMeHHbIe psabl (time-series
data).

[TpumepaMu BpeMEHHBIX JaHHBIX MOTYT OBITh €XKEKBapTaJbHBIC JaHHBIC MO MHQISINY,
cpenHelt 3apabOTHOM IUIaTe, HAIIMOHAIBHOMY JI0XOAY, JACHEXKHOW SMUCCHH 3a MOCIEIHUE TOIbI
WJIH, HalpuMep, exeaHeBHbIN Kype noutapa CIIIA na MMBB, niens! ¢hprodepcHbIX KOHTPAKTOB
Ha nocTaBky goJuiapa CIHA (MTB).

OTIUYUTENBHOW YepTOl BPEMEHHBIX MAHHBIX SIBISETCS TO, YTO OHHM €CTECTBEHHBIM
00pa3oM yMopsiIOUYEeHbI 0 BPEMEHHU, KpOME TOro, HaOMIOACHUS B OJM3KME MOMEHTHI BPEMEHU
4acTo ObIBAIOT 3aBUCUMBIMH.

MATEMATHYECKHUHA AIIITAPAT KOPPEJIAHUOHHOI'O n
PEI'’PECCHUOHHOI'O AHAJIU3A. OCHOBHBIE ITOHATUSA U ONPEJEJEHUS

Haubonee yacTo ucnonp3yeMbpM MaTeMaTHUYECKUM allllapaToM PELICHUs 33734 JaHHOTO
KJ1acca CIy>KaT METObl KOPPEISIIHOHHO-PErPECCHOHHOTO aHAN3a.

Cesi3p  MeXIy TmepeMeHHOW Y(2) W m HE3aBUCUMBIMH  (DakTOpamMu  MOXKHO
oxapaktepu3oBaTh (QyHKunueil perpeccun Y; = f(Xy, X2, Xq3, ..., X;n), KOTOpasi TOKAa3bIBaeT,
KakoBO OyZeT B CpeqHEeM 3HauYeHHE MEPEeMEHHOW ), €ClM MEpPEeMEHHBIE X NMPUMYT KOHKPETHOE
3HayeHue. JlanHoe 00CTOSTENbCTBO MO3BOJISET UCIIOIB30BaTh MOJEIb PETPECCUU HE TOJIBKO IS
aHanmu3a, HO M JUIs TNPOTHO3MPOBAHUS HKOHOMMYECKHX sIBJICHMHA. B kauecTBe 3aBUCHMOI
NEPEMEHHON MOJKET BBICTYNATh MPAKTHUECKH JFO00M TOKa3areib, XapaKTEePH3YIOIIHH,
Harpumep, IeITeILHOCTh KOMMEPYECKOTro OaHKa MIIM O3HAYAIOIINI KypC IEHHOH OyMmarm.

OCHOBHBIMH 3TallaMHU MOCTPOEHHS PerpecCHOHHOI MoJe/IU SABJISIOTCS:

e [loctpoenue cucremsl nokaszarenei (paktopos). COOp U nperBapUTEIbHBIHI
aHaJIM3 UCXOIHBIX MaHHbIX. [locTpoeHne MaTpuilbl KOAPPHUIMEHTOB NapHON
KOPpEISAILUH.

e Bri0op Buia MoJIenu ¥ YMCIICHHAS OIIEHKA €€ MTapaMeTPOB.

e [IpoBepka KauecTBa MOJIEIH.

e OreHka BIUSHUS OTJCIBHBIX (PAKTOPOB HA OCHOBE MOJIEIIH.

e [Iporao3upoBaHue Ha OCHOBE MOJEIH PErPeCcCUU.

IlocTpoenne  cucrembl nokasareJiei (pakTopoB). AHaAM3  MATPHUbI

K03((PpuLHEHTOB MApHOIl KOppeasLuH.



Boei6op ¢akTopoB, BIMSIOMIKMX Ha HCCIENyeMbId MOKa3aTelb, MPOU3BOIUTCS, MPEXKIE
BCET0, MCXOMAS W3 COJEP)KATENBHOIO0 HKOHOMHYECKOro aHaiu3a. s moiydeHus HaJeKHBIX
OLICHOK B MOJENIb HE CIIEAYyeT BKJIIOYATh CIUIIKOM MHOTrO (hakTopoB. VX 4YMCIIO HE IOJIKHO
MIPEBBINIATh OJHOW TPETH oObeMa WUMEKIMUXCA AaHHBIX (T.e. m < n/3) . Jlua ompeneneHus
Haubosee CyIECTBEHHBIX (PAKTOPOB MOTYT OBITH MCHOJB30BaHBI KOA(M(UIUEHTH! JIMHEHHOU U
MHO>KECTBEHHOUW KOPPEISAIUH, TETSPMUHAIIUN YaCTHBIX KOO(PPHUIIMCHTOB KOPPEIISIIIHH.

OT160p (hakTOpOB AJIst MOCTPOCHHSI MHOTO(GAKTOPHBIX MOJIENICH MPOU3BOJAUTCS HA OCHOBE
KaYeCTBEHHOIO0 M KOJMYECTBEHHOTO aHalIM3a COLUAIbHO-)KOHOMUYECKUX SIBICHHHA C
UCIIOJIb30BaHUEM CTATUCTUYECKUX U MATEMATUYECKUX KPUTEPHUEB.

Dopmuposanue 6asvl ucxoOuvix OauHvlx. CHayalla Ha OCHOBAHUU COJEPIKATEIBHOTO
aHaJIM3a COCTABIIETCS MEpeUeHb IMOKa3aTesel, KOTOPhIe MPEIoIaracTcsi BKIOYHTD B MOJIEIb.
3areM mpoU3BOIUTCS cOOp CTATUCTUYECKON MH(POPMALIMK U TIPEIBAPUTENBHBIN aHAIN3 TaHHBIX.

3HaueHuss mepeMeHHBIX Y u X, copepxkaimiuecs B HaOII0JaeMONW COBOKYITHOCTH,
3aMUCHIBAIOTCA B TAOJIHUILy MCXOJAHBIX JAHHBIX (Ta0d. 1).

Ha BTOpO# cTaguu nMpou3BOMATCS CPABHUTEIBHAS OIICHKA U OTCEB YacTH (aKTOPOB. DTO
JIOCTUTAETCS aHAITU30M MapHBIX KOAPGHUIIUEHTOB KOPPEALUU U OleHKOH (¢. 1) ux 3HauumMoctu
(¢.2). dnst sTOrO cocraBisieTcss MaTpUlla MapHBIX KOA(D(UIMEHTOB KOPPEISIIHUA, U3MEPSIOIMINUX
TECHOTY CBSI3M Ka)JI0T0O U3 (aKTOPOB-TIPU3HAKOB C PE3YIbTATHBHBIM (DAKTOPOM M MEKITY COOOM

(Tabmn. 2).

Tabmuna 1
Ne i/ Y X X2 X
1 Y; X1 X1 X1
n Yn X]n X2n an

Omnpenenenve 3HaueHHUs KodpounueHnta koppenauuu. Koadduument xoppensuuu
orpenensercs no popmyie:
X -»x—-x)  COV(x,y)
VG-I -0 %oy

1y x
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Tabnuua 2
DakTopbI Y X1 X2 . Xm
Y 1 Tyx, Tyx, e Tyxm
Xi Tyx, 1 Tx1x, Tx1%m
X2 ryxz rx1x2 1 T rxzxm
X Tyxm Tx12m Txp2tm e 1

WuTepnperanys MONYyYEeHHOH OLEHKA  KOX(PQPUIMEHTa KOpPpEIslHuU. 3HAYCHHE
KO3 PHUIIMEHTOB MapHON KOppEsLMU JIEKHUT B MHTepBaje oT -1 mo +1. Ero monoxurensHoe
3HaYeHHUE CBUJETEIbCTBYET O MPSMOU CBSI3HM, OTpULIATENIbHOE 00 OOpaTHOM, T.e. KOT/Aa pacTer
OJlHa TMEepeMeHHas, apyras yMmeHbluaercs. Uem Onmke ero 3HaueHue K 1, TEM TECHEe CBS3b.
CBsi3b CcUMTAETCs] JOCTATOYHO CHUJIbHOHM, eciu KOA(POUIMEHT KOPpEesauu 1Mo abCOTIOTHOU
BenuuuHe mpesbimaer 0.7, u cnaboil, ecnu mensiie 0.4. [Ipu paBeHCTBE €ro HyiIO CBS3b
HOJHOCTBIO OTCYTCTBYET. DTOT KO3((UIIMEHT JaeT 0ObEKTUBHYIO OLIEHKY TECHOTHI CBSI3U JIMILb
IIPH JINHEWHOW 3aBUCUMOCTH IIEPEMEHHBIX.

Jluarpamma, Ha KOTOpOHl H300pakaeTcs COBOKYNHOCTh 3HAYEHMH JIByX IPU3HAKOB,
Ha3bIBACTCSI KOPPEISILIMOHHBIM TTosIeM. Kaxas Touka 3TOM A1uarpaMMbl UMEET KOOPIAUHATHI X, U
Y,. Ilo mepe TOro, kak Bo3pacTaeT cuia JMHEHHON CBS3M, TOUYKU Ha rpaduke OyIyT Jexarb
Oosee OIM3KO K IPSIMOM JINHUM, a BETMYMHA 1 OyAeT Ommxke K 1.

[IpoBepka 3HauuMoOCTH JHMHEHHOro KoddduuueHTa Koppensiuuu. Jias oueHku
3HaYMMOCTH Ko3(duumenta xoppensiuuu npumensercs t-kpurepuit Cteiogenrta. Ilpu stom

(I)aKTI/I‘-ICCKOC 3HAYCHHUC 3TOTO KPUTCPHU OIIPCACIIACTCA 11O (bOpMYHCZ

2
thaon = |72 (n—2)



BorunicnenHoe mo aToi  (opmysne 3HAUYEHUE tyagn CPABHUBAETCS C KPUTHUYECKUM
3HAUCHUEM I-Kpumepusi, KOoTopoe Oepercs W3 Tabmuiel 3HaueHUid ¢ CTBIOJEHTA C Y4ETOM
3a1aHHOTo YpoBHS 3HaunMocTH (o = 0,05) u uncna creneneit cBo0oab! (7 - 2).

Ecnu twwe: > tip, TO TOIMy4YEHHOE 3HAYEHUE KOIPPHUIMEHTAa KOPPEISUUN MpU3HAETCS
3HaYUMBIM (T.€. HyJieBas TUIOTE3a, YTBEpXKIAIol[ash paBEeHCTBO HYyIIO Koddduuuenra
KOppeJsiuu, orBepraercs). Takum oOpa3zoM JenaeTcsi BBIBOJ O TOM, YTO MEXK/Y UCCIIETyEMbIMU
MEPEMEHHBIMH €CTh TECHasi CTATUCTUYECKAsl B3aUMOCBSI3b.

B Mozens BkitouaroT Te (pakToOphl, CBSA3b KOTOPBHIX C 3aBUCHUMOMN MEepeMEeHHON Haunboiee
CUJIbHASL.

B kadectBe KpuTepHsi MYyJIbTHKOJUTHHEAPHOCTH MOKET OBITh HPHHSITO COOJIOICHUE
CJICIYIOIINX HEPaBEHCTB:
Tyx, > Teyaes Tyxg = Tepaeps Togae < 0.8

Ecnu npuBeneHHbIe HEpaBeHCTBA (MU XOTS OBl OJJHO W3 HHUX) HE BBINOJHSIOTCS, TO B
MOJIeJIb BKJIIOYAIOT TOT (paKkTop, KOTOPHIN Harbosee TECHO CBsA3aH ¢ Y.

MynbTukommuHeapHocTb. OIHUM U3 YCIOBUH PErPECCHOHHON MOJENTH  SIBJISETCS
MPEANONIOKEHHE O JIMHEHHOM HE3aBUCUMOCTH OOBACHSIONIUX IEPEMEHHBIX, T.€. PEIICHUE
3a/1a9¥ BO3MOJKHO JIUIIH TOT/Ia, KOT/Ia CTOJIOIBI M CTPOKH MATPHUIIBI HCXOTHBIX JAHHBIX JTUHEHHO
He3aBUCHUMBI. JlJii SKOHOMHYECKHX TIOKa3aTelied 95TO YCIOBUE BBIMOJIHSAETCS HE BCEr[a.
JluneitHast unm ONMM3Kasi K HeW CBSI3b MEXy (PakTOpamu Ha3bIBAETCS MYJIbTHKOJIMHEAPHOCTHIO
U TPUBOJIUT K JIMHEWHOW 3aBUCHUMOCTH HOPMAJbHBIX YpPaBHEHHM, YTO JENAaeT BBIYMCICHUE
napamMeTpoB JMOO HEBO3MOXHBIM, JMOO 3aTPYIHSAET COICPKATEIBHYI0 HHTEPIPETAIUIO
napameTpoB MoAeid. MyJbTUKOJUIMHEAPHOCTh MOXET BO3HUKATh B CHIIy Pa3HbIX HIPHUYHMH.
Hanpumep, HECKOIbKO HE3aBUCHMBIX IMEPEMEHHBIX MOTYT HMMETh OOIIMI BpEMEHHOW TpEH],
OTHOCHUTEIIFHO KOTOPOTO OHH COBEPIIAIOT Majble KojiebaHusa. B dYacTHOCTH, Tak MOXKET
CIIYYUTBHCS, KOTJa 3HAYECHMsI OJIHOM HE3aBUCHMOMN TEPEMEHHOMN SIBIISIOTCS JIarMpOBAaHHBIMU
3HAUeHUSAMHU JIpyroil. CUWTalOT SBJIEHUE MYJbTUKOJIJIMHEAPHOCTH B HCXOAHBIX JaHHBIX
YCTaHOBJICHHBIM, €Cld KOAI(DPHUIMEHT MapHOW KOPPEISIUU MEXIy JABYMs IEepEMEHHBIMU
6ospie 0.8. YToOBI M30aBUTHCSA OT MYJIBTHKOJUTMHEAPHOCTH, B MOJIETh BKIIFOYAIOT JIUIIH OJIUH
U3 JIMHEWHO CBSI3aHHBIX MEXAYy co0oi (hakTOpOB, MpUYEM TOT, KOTOPBIK B OOJbILICH cTEneHU
CBSI3aH C 3aBUCUMOU IEPEMEHHOM.

Ha Tperwell, 3aKkIIOYUTENHHON CTaJAMM MPOU3BOJAT OKOHYATEIBHBIM OTOOp (aKTOpOB
MyTEM aHaju3a 3HAYMMOCTH BEKTOpAa OILIEHOK I[apaMeTpPOB YpaBHEHUN MHOXKECTBEHHOMN
perpeccuu ¢ Ucroiab30BanreM Kputepusi CThrofieHTa (kK — KOJTU4eCTBO (paKTOPOB, BKIIOUEHHBIX B
MOJICNIb TIOCNIe WCKJIIOYEHUsT HE3HAaYuMbIX (aKTOpoB, kK = m, €CIM BKJIIOYEHBI BCE

aHau3upyeMble (PaKToOpBI).



Bp10op BUIa MOIe/IM U OLIEHKA ee MapaMeTpPoB

st oToOpaskeHUs] 3aBUCMMOCTH TEPEMEHHBIX MOTYT HCIIOJIBb30BaThCS TOKa3aTelbHasl,
napabonuyeckas ¥ MHOTue Apyrue ¢yHkuumu. OIHAKO B NMPAKTUYECKOH paboTe Hauboiblee
pacnpocTpaHeHHe MOJIYYMIM MOJAENU JMHEHHON B3aMMOCBS3H, T.€. Korja (akTopbl BXOAST B
MOJIEJIb JIMHEWHO.

JIuHeiiHas MOJEIb MHOKECTBEHHOM PErPECCUU UMEET BUI:

Yi =a¢g+aixi1 + axxip + -+ apmXxim + &

AHanu3 ypaBHEHMSI U METOAMKA OIPEIEICHHUs IapaMeTpOB CTAHOBSITCA Oolsee
HarJSIIHBIMUA, 4 PACUYETHBIE MPOLIEAYPbl CYLIECTBEHHO YIPOIIAKOTCS, €CIM BOCIHOJIb30BAThHCS
MaTpU4YHOM (POpMOH 3aNTUCH YpaBHEHHUS:

Y =X « +¢

31ech Y - BEKTOp 3aBUCUMOM MEPEMEHHOM Pa3MEpPHOCTH 7 X [, MPEACTaBISIOMUNA cOO0M
n HAOIOACHUH 3HAUCHHH V;, X - MaTpHUIla HE3aBUCUMBIX IIEPEMEHHBIX, JJIEMEHTHI KOTOPOU CYTh N
X m HaOJMIONCHMS 3HAYCHUH M HE3aBUCHUMBIX INepeMeHHbIX Xi, X2, X3, ..., Xm, Pa3MEPHOCTH
MaTpuibl X paBHa n X m; 0 - HNOAJEXKAIIUN OLICHMBAHUIO BEKTOP HEM3BECTHBIX MapaMeTpPOB
pa3MepHOCTH m X 1; € - BEKTOp CIy4yaillHbIX OTKJIOHEHUI (BO3MYyILEHHUI) pa3MEpHOCTH n X 1.

Takum oOpazom,

yl 1 x11 xlm OCO
Y = V2 X = 1 X321 e Xom o= OC]_
we Xnm X

Yn 1 Xn1

VYpaBHEHHE CONEP)KUT 3HAYEHUS HEU3BECTHBIX IapaMETPOB Xy, Xy, ... X, OTH
BEJIMYMHBI OLEHUBAIOTCS HA OCHOBE BBIOOPOUHBIX HAONIOJEHUH, MOITOMY IOJy4YEeHHbIE
pacyeTHble IIOKa3aTeJd HE SBISAIOTCS HUCTUHHBIMH, a NPEICTAaBISIOT COOOH JHIIb UX
CTaTUCTUYECKHE OLICHKH. Mojenp JIMHEHHOW perpeccuu, B KOTOPOM BMECTO HCTHMHHBIX
3HauUEHUH MapaMeTPOB IOJICTABICHBI MX OLICHKH (2 UMEHHO TaKU€ PErpeccuy U MPUMEHSIOTCS Ha
NPaKTUKE), UMEET BUJT

Y=Xx+e=YV+¢

II€ @ - BEKTOP OLICHOK IIapaMETPOB; € - BEKTOP «OLIEHEHHBIX» OTKIIOHEHUN PErpeccuu,
OCTaTKH perpeccuu € = y — X ; Y- onenka 3HaueHnii Y, pasHas Xa.

JInst OLleHMBaHWsS HEM3BECTHOIO BEKTOpa IapaMEeTPOB o BOCIOIB3YEMCS METOJIO0M
HauMmeHbIux kBaapatoB (MHK). ®opmyna s BbIYMCICHHS MapaMeTPOB PErPECCHOHHOTO
ypaBHenus umeet Bu: a = (XTX)71XTy

PaccmoTpum cityuyail 3aBUCMMOCTH NepeMeHHOH Y oT omHoro gaxrtopa X. Mbl X0TUM
no106paTh ypaBHeHHe ¥ =0¢y+0¢; X

MO0>KHO MOIYYUTh CIEAYOIINAE BBIPAXKEHUS JJI BBIYUCICHUS X, 6q



_ %Z(x -0 —-Y) _ %Z(x -0y —-) _Ix-D@-y) _Covixy) _ L9
%Z(x _ f)z 0'3% Z(x - f)z VAR(X) xy (%

X4

IIpoBepka kayecTBa Mo e/IH

KagecTBO MOzeny OlleHWBAETCS CTAaHAAPTHBIM U1 MaTeMaTHUECKUX MoJiesell o0pazom:
10 aJIEKBaTHOCTH U TOYHOCTH HAa OCHOBE aHAJIM3a OCTAaTKOB perpeccuu e. PacueTHble 3HaYeHUs
HOJy4aroTcsd ITyTeM IOJCTAaHOBKM B MOJeNb (aKTUUECKUX 3HAYEHUH BCEX BKIIIOYEHHBIX
(bakTopoB.

Ananuz ocmamkoe. AHaNU3 OCTAaTKOB I1O3BOJIAET IOJIYYHUThb MPEJICTABICHHUE, HACKOIbKO
XOpomIo Tojo0paHa caMa MOJENb M HACKOJBKO NPaBWIBHO BBIOpAH METOJA OIICHKH
ko3 duurenToB. CoriacHoO OOIMM MPEANONOKEHUSIM PErPECCHOHHOIO aHajliu3a, OCTaTKU
JIOJDKHBI BECTU ce0sl KaK He3aBUCHMbIE (B ACHCTBUTEILHOCTH MTOYTH HE3aBUCUMBIE), OJIMHAKOBO
pacIpenciieHHbIE ClIy4YalHble BEIUYMHBL. B KIIACCMYECKHMX METONAX PErpPECCHOHHOIO aHaIu3a
IIPEATOIIAraeTCs TAKKE HOPMAJIbHBIN 3aKOH PacIpeleeHUs] OCTATKOB.

He3aBucuMOCTh OCTaTKOB MPOBEPSIETCS C MOMONIBbIO KpuTepust JlapOuna-Yorcona.

VccnenoBanue OCTaTKOB IOJIE3HO HAauyMHATh € M3ydeHUs ux rpapuxka. OH MOKeT
[I0Ka3aTh HaJM4ue KAaKOM-TO 3aBHCHMOCTH, HE YUYTeHHOM B Mozenu. CkaxeM, Ipu moadope
IPOCTOW JMHEHHONW 3aBUCUMOCTH MeXTy Y Hu X TpapuK OCTaTKOB MOXET IOKa3aTh
HEOOXOJUMOCTh Iepexo/ia K HeIuHEeHHoW Monenu (KBaJApaTH4YHOM, MOJIMHOMHUAIbHOM,
HKCIOHEHIIMAIBbHON ) WM BKIFOUYEHUS B MOJIENb IEPUOINYECKUX KOMITOHEHT.

Buibpocwi. I'paduk 0CTaTKOB XOPOIIO MOKA3bIBAET U PE3KO OTKJIOHSIOIIUECS OT MOJEIH
HaOmosieHus: - BbIOpochl. [lo0OHBIM aHOMAaNbHBIM HAOMIOAEHHUSIM HAI0 YIEISITh 0c000
IpHUCTaJIbHOE BHUMaHHUE, TaK KaK MX MPUCYTCTBUE MOXKET I'py00 HMCKa)KaTh 3HAUYEHHUS OLEHOK.
Ycrpanenue 3¢ (exkToB BBIOPOCOB MOKET MPOBOJUTHCS JIMOO € MOMOILBIO YAAJICHUS 3TUX TOUEK
U3 aHAJIM3UPYEMBIX JaHHBIX (3Ta Mpollelypa Ha3bIBAETCs LIEH3YpHUPOBAHUEM), THOO C TTOMOIIbIO
IPUMEHEHHUS METOJOB OICHUBAHUS MapaMeTpoOB, YCTOMYMBBIX K MOAOOHBIM TpyObIM
OTKJIOHEHUSIM.

KpoMe paccMOTpPEHHBIX BBIIIE XapaKTEPUCTHK, Ieeco00pa3sHO  HUCMOJIb30BaTh
KO3 PUIIMEHT MHOKECTBEHHON KOppeNsiu (MHAEKC Koppendnun) R, a Takxke XapakTepUCTHKU

CYILLIECTBEHHOCTH MOJIENH B LI€JIOM U OTJENbHBIX €€ KOOPPUIIUEHTOB:

(SE_ | _Ze®?® _
Sz S —v)?

L7 = ¥)?

k=11 S —3)?

rac Sg - CyMMa KBaJIpaToOB ypOBHCﬁ OCTaTOYHOH KOMIIOHCHTABI,



5'32, - CyMMa KBaJpaToOB OTKJIOHCHMH YPOBHEH MCXOIAHOIO psAla OT €ro CpeaHero
3HAYCHHUS.

Janubiit k03¢ QULMEHT SBISETCS YHUBEPCAJIbHBIM, TaK KaK OTPakaeT TECHOTY CBSI3U U
TOYHOCTb MOJIEJNIH, a TAKXKE MOXKET MCIOJIb30BaThCs MpH Jr000H hopme cBsI3U nepeMeHHbIX. [Ipu
MOCTPOCHUU OJHO(PAKTOPHOW KOPPEISAIMOHHOW MoAeTH KOd(D(HUIIMEHT MHOXKECTBCHHON
KOppeIsIUH paBeH Kod(pPpULIUeHTY MapHOi KOPPESLIUY.

KoaddunmenT MHOKECTBEHHON KOppensuuu (MHICKC KOpPPEeNsluu), BO3BEICHHBIH B
kBazpar (R’), Ha3piBaeTcsa K0d(GBUIMEHTOM JeTepMUHAIHHL.

L _Ze®® _3Gi-9”
X —t)? X —y)?

OH mOKa3kIBacT AOJIK0 Bapualv PE3yJIbTaTUBHOI'O IIPU3HAKA, HaXOAAIIETOCA II04

R? =

BO3/ICIICTBUEM HU3y4aeMbIX (aKTOpOB, T.e. ONpEeNeNseT, Kakas JOoJsl Bapualuu Ipu3Haka Y
ydTeHa B MOJIeNIM U 00yCIIOBJI€HA BIUSHUEM Ha HETO (DaKTOPOB.

B wmHOrodakropHoit perpeccuu  100aBICHHE JOTOJHHUTENBHBIX  OOBSICHIIONIINX
NEPEMEHHBIX YBEIMYMBACT KodQUIMeHT nerepmMuHanuu. CremoBaTenbHO, KOI(P(UIMEHT
JETEePMUHAIIUU JOJKEH OBITh CKOPPEKTUPOBAH C yYETOM YHCIAa HE3aBHUCHMBIX NEPEMEHHBIX.

CKOppEeKTHPOBaHHbIH R, im R2, pacCUMTHIBACTCS TAK:
RT=1-(1-R)—"—1_
n—k-—1

]I 71 - YUCII0 HAOMIOICHNUS; k - YMCIIO HE3aBUCHMBIX MTEPEMEHHBIX.

B kauecTBe MepBl TOYHOCTH MPUMEHSIOT HECMENIECHHYIO OIEHKY JHUCIEPCHH OCTATOYHOM
KOMITOHEHTBI, KOTOpas MpPEACTaBIAET COOOM OTHOIIEHHE CYMMBI KBaJpaTOB ypOBHEMH
OCTaTOYHON KOMIOHEHTHI K BennuuHe (n — k — [), T1e k - Konn4ecTBo (pakTOpOB, BKIFOUCHHBIX B
Mozeb. KBaapaTHbI KOpeHb M3 3TOW BeMWYHMHBI (S.) HA3bIBaCTCS CTAHIAPTHOW OIIMOKOI
OLICHKH.

JIst IPOBEPKH 3HAYMMOCTH MOJIENIA PETPECCHH UCIIONIB3Y€ETCs F-3HaueHnE, BEIYMCISIEMOE
KaK OTHOIIECHHE JUCIIEPCHH HCXOJHOTO psila W HECMEIIEHHON TUCIIEPCHH OCTaTOYHON
KoMItoHeHThl. Ecimu pacdyetrHoe 3HaueHume ¢ vy =(n—1) u v, = (n—k —1) creneHsamu
CBOOOIBI OOJIbIIe TAOJUYHOTO TMPH 3aJaHHOM YPOBHE 3HAYUMOCTH, TO MOJEIb CUHTAETCS
3HAYUMOM:

2
_ i
T (1-RH(n-k-1)

Ecnu cymectByer k He3aBUCHMBIX NEpPEeMEHHBIX, TO Oyner k + [ koadduuueHToB

F

perpeccun (BKJIIOYAst MOCTOSTHHYIO), OTCIO/Ia YMCJIO CTETIEHEeW CBOOOIBI COCTABUT n — (k + 1) unm

n—k—1.



[lenecooOpa3Ho mNpoaHAIM3UPOBATh TAKXKE 3HAYUMOCTH OTACIBHBIX KO3(h(PHUIIMEHTOB
perpeccuu. DTO OCYIIECTBISECTCA IO f-CTATUCTUKE IyTEM IPOBEPKUA THUIIOTE3bl O PaBEHCTBE
HYJIIO j-TO TapaMeTpa ypaBHEHUs (KpomMe CBOOOHOTO WIEHA):

taj = aj/Saj

rae Sy - 3TO CTaHAapTHoe (CpeaHee KBaapaTUYECKOE) OTKJIOHEHUE KOd(PQuIMeHTa
YpaBHEHHUS PETPECCUH 4.

Bennuuna S, npesacraBiser co00i KBaJpaTHBINH KOPEHb U3 MPOU3BEICHHS HECMEILICHHON
OIICHKH JTUCIIEPCUU Se U j-TO THArOHAIBHOTO 3JIEMEHTa MaTpUIlbl, 0OPAaTHON MaTpUIle CUCTEMBbI

HOpPMAaJIbHBIX YPaBHEHHIA.

Saj = Se_|bjj

t)? o .
rae S, = ’%, bjj -nuaronanbHel 2nement mMatpuisl (X X)1 .

Ecnu pacuetHoe 3HaueHue f-Kpurtepus ¢ (n — k — 1) creneHsaMu cBOOOJIbI IPEBOCXOAUT
ero TabJM4YHOE 3HAYEHHWE IPU 3aJaHHOM YPOBHE 3HAUYUMOCTH, KOI(PQHUIMEHT perpeccuu
CUMTAETCsl 3HAYMMBIM. B mpoTuBHOM citydae (akTop, COOTBETCTBYIOUIHA STOMY KO (HUITNEHTY,
CJIeTyeT UCKIIIOYUTh U3 MOJENHU (IIpU ITOM €€ Ka4eCTBO HE YXYIIINUTCS).

Ounenka BJIMSHHSL OTACJbHBIX (PAKTOPOB HAa OCHOBE MOJeIM HAa 3aBHCHMYIO
nepeMeHHYI0 (KO3(pPpUIHEHTHI 3JIaCTHYHOCTH U f-K03GPruneHTsI)

Baxxnyto ponb mpu orjeHKe BIMSHUS (PAKTOPOB UrpatoT KO3 ULIHMEHTHl PErpecCuOHHON
Mojien. OHAKO HETOCPEICTBEHHO ¢ MX MOMOUIbIO HEJb3Sl COMOCTABUTH (DAKTOPHI MO CTENEHU
UX BJIMSHMS HA 3aBUCUMYIO IIEPEMEHHYIO M3-3a Pa3/Inyusl €AUHULl U3MEPEHUS U Pa3HOM CTEIIEHU
KosiebaHus. s ycTpaHeHMs TakuX pa3jiMyMil NMpH HMHTEPIpETal MPUMEHSIOTCS CpeiHue
yacTHble Kod(uuMeHTsl 3nactuyHoctd () U f - kodpouuueHtsl S(j) , KOTOpsIe
PacCUHTHIBAIOTCS COOTBETCTBEHHO 1O (hopmyram:

3(]) = a(i)ch/ch
BU) = a()Sx/Sy

re Sy - CpeaHee KBaAPaTHIHOE OTKIOHEHHE (haKkTopa j

Koaddunment »sraacTUyHOCTM TOKa3bIBA€T, Ha CKOJIBKO MPOLEHTOB HW3MEHSETCS
3aBHCHMas MEepeMeHHas Mpu u3MeHeHuu ¢akropa j Ha 1%. OHAKO OH HE yUUTHIBAET CTENEHb
KosiebaHus (haKTOpOB.

bera-koa¢pGuIeHT moka3plBaeT, Ha KaKyl0 4acTh BEJIMYMHBI CPEAHEr0 KBaJIPATUYHOTO
OTKJIOHEHHUS Sy, M3MEHHUTCS 3aBHCHMasl MEpeMeHHas ¥ ¢ HM3MEHEHHEM COOTBETCTBYIOIEH
HE3aBHCHMOI NlepeMeHHOM X, Ha BEJIMYMHY CBOET0 CPEIHEr0 KBaJIpaTUUeCKOro OTKJIOHEHUS Mpu

(I)I/IKCI/IpOBaHHOM Ha MOCTOSIHHOM YPOBHC 3HAYCHHUU OCTAJIbHBIX HC3aBUCUMBIX IICPCMCHHBIX.



VYkazaHHble KO3QPUIIMEHTHI TO3BOJISIOT TPOPAHKUPOBATH (DAKTOPHI IO CTENIECHU BIUSHUS
(akTOpPOB Ha 3aBHCUMYIO ITEPEMEHHYIO.

JHomto BrnusiHust (pakTOopa B CyMMapHOM BJIMSSHUHM BCEX (DAKTOPOB MOXKHO OIEHHUTH IO
BEJIMUMHE JeNbTa-K03(pPuirenToB A(j):

A() = 1y;B()/R?

rae ry - Kod3(h(UIUEHT MapHOM Koppeimsiuuu Mexnay ¢axtopom j (j = 1, ..., m) u
3aBUCHUMOM NIEPEMEHHOI.

Hcnonb3oBanne MHOTO(paKTOPHBIX MoOAeell sl aHAJIU3a M NPOTrHO3MPOBAHUSA
Pa3BUTHS IKOHOMHYECKHX CHCTEM

Opna W3 BaxHEHIINMX IeJed MOJEIMPOBAHUS 3aKJIIOYAETCS B IPOTHO3UPOBAHUU
MOBE/ICHUA uccieayeMoro oobekra. OOBIMHO TEPMUH «IIPOTHO3ZUPOBAHUE» HCIOIB3YETCS B TEX
CUTyallusaX, Korjga TpeOyeTcss TmpeAcKazaTh COCTOSHHUE CHCTeMbl B Oyaymem. Jlis
PErpecCHOHHBIX MOJIETIEN OH MMEET, OJJHAaKo, OoJiee mupokoe 3HaueHue. Kak yxe ormedanocs,
JaHHBIE MOTYT HE HMMETh BPEMEHHOW CTPYKTYpPhl, HO M B 3THX CIIy4asx BIIOJIHE MOXKET
BO3HUKHYTh 3a/laya OILICHUTh 3HAYCHHE 3aBUCHUMON NEPEeMEHHOW MAJii HEKOTOpOoro Habopa
HE3aBHCHUMBIX, OOBSICHSIONINX MEPEMEHHBIX, KOTOPBIX HET B UCXOJHBIX HabmoaeHusx. MimeHHo
B 3TOM CMBICIIE - KaK IOCTPOCHHE OLIEHKHM 3aBUCHMOI NMEPEMEHHON - M clelyeT NOHMMATh
IPOrHO3MPOBAHUE B SKOHOMETPHKE.

[IpoGnema MPOTHO3UPOBAHUS UMEET MHOTO PA3IMYHBIX aCMeKTOB. MOXKHO pa3indarh
TOYEUHOE M HMHTEPBAJIBHOE MPOTHO3UpOBaHME. B mepBOM cilydyae OLEHKA - 3TO KOHKPETHOE
YHCII0O, BO BTOPOM - HHTEpBaJ, B KOTOPOM HCTMHHOE 3HAU€HUE NEPEMEHHOM HaXOAWUTCs C
3a/IaHHBIM YPOBHEM AoBepus. KpoMe Toro, [t BpeMEHHBIX PSIIOB NMPU HAXOXKJIECHUU MPOTHO32
CYIIECTBEHHO HAIMYWE WK OTCYTCTBUE KOPPEISALIUU IO BpEMEHH MEXKIY OINOKaMHU.

[Ipy wWcmonb30BaHMM TOCTPOSGHHOW MOJAENTH JUIsi MPOTHO3HPOBAHUS  JIelaeTcs
NPEIIOJIIOKEHHE O COXPaHEHHH B NEpUOJ TNPOTHO3UPOBAHMSA CYIIECTBOBABIIUX paHee
B3aUMOCBSI3€1 IEPEMEHHBIX.

Jl7iss IpOoTHO3UPOBaHUsI 3aBHCUMOM TIEPEMEHHOU Ha / maroB BIepe] HE0OXOIUMO 3HATh
MIPOTHO3HBIE 3HAYEHUSI BCEX BXOAMIMX B Hee (aKkTOpoB. VX OlleHKH MOTYT OBITh MOTy4YeHBI Ha
OCHOBE BPEMEHHBIX JKCTPANOJSIMOHHBIX MOJENEH WM 3aJaHbl MOJb30BaTENeM. DTHU OICHKU
MOJICTABJISIIOTCS B MO/JI€INb, U TIOJyYalOTCs TPOTHO3HBIE OLEHKH.

[TocTpoeHne TOYEUHBIX U UHTEPBAIbHBIX TPOTHO30B HA OCHOBE PErPECCUOHHOMN MOJIENH.
Kakue ¢akropbl BIMSIOT Ha IIUPUHY JTOBEpUTENbHOrO uHTepBana? Jlnsg TOro, dYTOOBI
OTpeAenuTh 00JacTh BO3MOXKHBIX 3HAYCHHM PE3yJIbTaTUBHOTO MOKA3aTelNs, MPH PaCCYMTAHHBIX
3HAYCHMUSIX (DAKTOPOB CIIENYET YYMUTHIBATH JBAa BO3MOXHBIX MCTOYHHMKA OIIMOOK: paccerBaHUE

HaOJIOZICHUN OTHOCHUTENIBHO JIMHUW PErpecCHM W OIMIMOKH, OOYCIOBJIICHHBIE MATEeMAaTHYECKUM



anmapaToM IIOCTPOCHHS caMOM JHHHMU perpeccun. OMMOKM TEpBOrO poja H3MEPSIOTCS C
TIOMOMIBK0 XaPaKTEPUCTHK TOYHOCTH, B YaCTHOCTH, BENMYMHOH Sy. OmmOKu BTOPOro posa
00ycroBIeHbl (PUKCAIeld YUCIEHHOTO 3HaYeHUsT KOA((UIIMEHTOB PErpeccuu, B TO BpeMsl Kak
OHU B JICHCTBUTEIBHOCTH SIBJISIFOTCS CIIy4aifHBIMU, HOPMAJIBHO pacIipeieIeHHbIMU.

JIns 7UMHEHHON MoOJeNu JOBEpUTENbHBIH HHTEPBAI PACCUUTHIBACTCS —CIEIYIOIINM

ob6pazom. OrieHHBaeTCs BeTUYMHA OTKJIOHEHHUS OT JIMHUM perpeccun (0003HauuM ee OykBou U):

U(l) = Sf/tkp ’VHP

Vop = XE,(XTX) 71X,

rne Xer = (Xl(n+l)»X2(n+l)' ---»Xm(n+l))-

Jli1a Mozenu mapHo# perpeccun popmysa IpUHUMAET BU/L:

1, (Xetn - X))
n ?=1(Xt _ch)z

U =Syt |1+

Koaddumuenr 2, sBiasercs TaONMYHBIM 3HAUCHUEM {-CTaTUCTHKH CTBIOJIECHTA MpH
3aJJaHHOM ypPOBHE 3HAYMMOCTH d W 4HCia HaOJroAeHui, / — mepuoa nporHo3upoBanus. Ecim
UCCIICIOBATENh  3a7acT BEPOSITHOCTh TIOMAJAHWS IMPOTHO3UPYEMOW BEIUYHHBI BHYTPH
JIOBEPUTEIILHOTO UHTEpBaa, paBHyto 70%, 10 #, = 1.05. Ecu BepositHOCTH cocTaBisieT 95%, To
ta=1.96, a mpu 99% t, = 2.65.

Kak BugHO 13 dopmyinbl, BennuuHa U MpsSMO MPOMOPIIHOHATBHO 3aBUCHT OT TOYHOCTHU
Mozenu (Sy), KodbUIHEHTa TOBEPUTENLHON BEPOATHOCTH (Zq), CTENIEHH yJAICHHs TIPOTHO3HOM
OILIEHKH (pakTopa X OT CpeAHEro 3HAUCHUsI U 0OOPATHO MPOMOPIHOHATBHA 00beMy HAOMIOICHUN.

B cBoro ouepenp

B pesynbrare nonyyaem clieayronuii HHTepBai MPOTrHO3a s I1ara MpOTHO3UPOBAHUS /:
e BEpXHss rpaHuIia mpornos3a pasua Y(n + /) + U(l),
® HIDKHSS TpaHUIIA POTHO3a paBHa Y(n + ) - U(l).

Ecnu moctpoeHHasi perpecCHoHHAast MOJIeh aJeKBaTHA M MPOTHO3HBIC OLIEHKH (haKTOPOB
JIOCTaTOYHO HAJICKHBI, TO C BEIOPAHHOM IMOJI30BATEIEM BEPOSTHOCTHIO MOKHO YTBEPXKIATh, YTO
IIPH  COXPAHCHHWW CIIOKHMBIIHUXCS 3aKOHOMEPHOCTEH pa3BHUTHS TPOTHO3WpYeMas BeIMYUHA
MOMaJIeT B MHTEpPBaI, 00pa30BaHHBINM HUKHEH U BEpXHEH TpaHUIaMH.

TEXHOJIOI'Us1 PEHIEHUSA 3AIAUYN KOPPEJIALIMOHHOI'O n
PEITPECCHOHHOI'O AHAJIN3A C IOMOUIbIO ITAKETA AHAJIM3A



3amada COCTOUT B TIOCTPOCHHH MOJICNH JUIs TIPECKa3aHusi 00beMa pean3aiui OJHOTO
U3 IPOITYKTOB (DUPMBI.

OO0bemM peanu3ali - 3TO 3aBUCHMas nepeMeHHas Y. B kauecTBe He3aBUCHMBIX,
OOBSICHAIONINX MEPEMEHHBIX BHIOpAHBI: BpeMsi — X; pacxojbl Ha pekiamy X>, IieHa ToBapa X3,
CpeHsisl IeHa KOHKYPEHTOB Xy, HHJIEKC MOTPEOUTENBCKUX PACXOIOB XG.

1. Ilocmpoenue  cucmemvl  nokasamenei  (¢hakmopos).  Auwaruz  mampuyol
K03 puyuenmos napnoil Kopperiyuu

CraTrcTU4ecKre JJaHHbIC TI0 BCEM ITePEeMEHHBIM IPUBECHBI B Ta0. B aToM mpumepe n =

16, m =5.

Y X1 X2 X3 X4 X5
HHJIEKC
o0LeM HeHa
BpeMsl | pekJjiaMa | IeHa NOTPedUTEIHCKUX
peau3anuu KOHKYpPeHTa
pacxonos

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

Hcnonvsosanue uncmpymenma Koppenayus. Jlnsg mnpoBelneHUss KOPPEISUOHHOTO

aHaJM3a BBITTOJIHUTE CIEAYIOIINE TCUCTBUS:



1) naHHble I KOPPENSALMOHHOIO aHalW3a JOJDKHBI pacrojaraTbCs B CMEKHBIX
JMara3oHax s4eeK;

2) BeIOepuTe BKIAAKY JlaHHBIe => pa3jiesl AHAIN3 => AHAJIU3 JaHHBIX;

3) B 1uajloroBoM OKHe AHAJIM3 JaHHBIX BblOepuTe MHCTpyMeHT Koppemsuus, a 3arem

menkauTe Ha kHonke OK;

G14 - £
A B C D E F G H
1 ¥ X1 X2 x3 X4 X5
HHIEKC
ofbem eHa noTpedHTeaBCKEY
7 | peamH3aUHH BpeMs pPeRIanMa meHa KOHKYpPEeHTa pacxolos
3 126 1 4 15 17 100
4 137 2 48 14,8 173 034
5 148 3 38 152 16,3 1012
6 191 4 87 13,3 16,2 103,3
7 274 hl 52 13,3 16 104.1
8 370 ] 0.7 16 13 107
g 433 _|| 4.4 7 10 1 ¥ | 407 4 -
10 445 g AHanM3 gaHHbIX | @ GO
11 367 ] WHCTpYMEHTRI aHENM3a
12 367 10 EYXEKTOPHEIN AMCMEPCHOHHEIR GHANKM3 BES NOBTOPEHM &
OPDENALMA OTMeHa

3| 1 MMBWM 1
14 307 12 OnMcaTeneHasA CTaTMCTUKS =

SKCNOHEHWANEHOE CriamMBaHUe 3
15 331 13 AsyxBrifopoYHeli F-Tect ana auonepom
16 345 14 AHanuz Pypee

~ FacTorpamma

17 364 15 CKONb3AWEE CPEOHES
18 384 16 TeHEpELMA CRYYaIHEIX HWCEN Y
19 ™ 4

4) B nuanoroBoM okHe Koppenayus B 1mione «BxooHou unmepsean» HEOOXOIUMO BBECTH
JMaTa30H siueeK, COJAep KalliNX UCXOAHbIE JaHHbIe. Eciu BbIeNEeHbl U 3ar0JIOBKU CTOJOIIOB, TO

YCTaHOBUTH (1aXKOK «MeTKHU B IIEPBOI CTPOKE ;



A B C D E F G H
1 ¥ xi x2 X3 X4 X
HHIEKC

ofBen LeHa NoTpefHTeIBCKIE
7  peaimsauEH | Bpema | periama LeHa |KOHKYpeHTa pacxogos
3 126 1 4 13 17 100
a 137 2 438 1438 173 98 4
5 148 3 38 152 16,8 1012
i) 191 4 87 13,5 16,2 1033
7 274 5 82 155 16 104.1
3 370 6 r 10 —

7
g 432 7 Koppenauws . l P S
10 445 g BX0aHbIE AaHHbIE
11 157 g BXOAHOA MHTEPEAN: EAL2IEFE18 R
257 o
12 367 10 TPYNMMpOBEHNE: @ no cronfiuam
13 321 11 ) Mo CIpOKaM
14 307 12 [¥]MeTrun B nepsoih cTpoke;
15 331 13 MapaMeTpel BEIEDAA
16, M3 14 ) -
_) BeltoaHoil MHTEpEAnN: .5
17 364 13 . .
@) Hoseiid paboqmid aucT;

18 384 16
= ll ") Hosan pafiouan KHMra

an

5) BbIOEpUTE MapaMmeTphl BhIBOJA. B NaHHOM mpHMepe - YCTaHOBHUTE IMEpEKIYaTeb

«HoBsIii paboumii TuCT;

6) OK.

B Tabn. mpuBeneHbl NMPOMEXYTOUYHBIE PE3yIbTAThl MPH BBIUUCICHUHM KOI(PQUIeHTa

Koppensiuu 1o popmyie

t Y X2 (Ve (Ve (e —%) | (e = 0% | (e — ¥ (%
-y - y)? — X)
1 126 4 -180. 32693.16 | -5.29375 | 28 02379 | 957 1762
2 137 48 813 28836 29 | -449375 | 20.19379 | 763.0949
3 148 3.8 - 2522141 | -549375 | 30 18129 | 872.4762
4 191 87 169.813 | 13412 54 | -0.59375 | 0 352539 | 68.76367
5 274 8.2 - 1076.66 | -1.09375 | 1.196289 | 35.88867
6 370 97 158.813 | 3992.66 | 0.40625 | 0.165039 | 25.66992
7 432 14.7 -115813 | 15671.91 | 540625 |29 22754 | 676.7949
8 445 18.7 - 19095.79 | 940625 | 8847754 | 1299.826
9 367 198 32.8125 | 3622.535 | 10 110.3813 | 632.3449
10 367 10.6 63.1875 | 3622.535 | 50625 1.706289 | 78 61992
11 321 8.6 125 201.2852 | 130625 | 0.481289 | -9.84258
12 307 6.5 1875 0.035156 | -0.69375 | 7 805039 | -0.52383
13 331 12.6 138 585.0352 | -2.79375 | 10.93129 | 79.96992




14 345 65 1875 1458.285 | 3.30625 | 7.805039 | -106.686
15 364 58 60 1875 | 3270.41 | -2.79375 | 12.20629 | -199.799
16 384 57 60.1875 | 5957.91 -3.49375 | 1291504 | -277 393
14.1875 -3 59375
0.1875
24 1875
38 1875
57 1875
77 1875
Cymma 4909 1487 0 1587184 | 0 3620494 | 4896381
Cpennee | 306.8125 | 929375 | 0
3HAQUYCHUC
4896.38
Tyx = = 0.646
V158718.4x362.05
Tab6imima
A B L D = F €]
yeHa uHdekc
obvem HOHEYpPe nompeBumens
1 peaausauyuu BpEMA  PEHAGMO  UeHd HMAa  cKUX pacxodoe
obbem
2 |peanusauMm 1
3 BpemA 0,677984548 1
4 pexnama 0,645918369 0,106455 1
5 uewa 0,232895087 0,173717 -0,00335 1
LeHa
6 |HOHKypeHTa 0,226319338 -0,051 0,204043 0,697751 1
MHOEKC
noTpebuTensck
7 WX pacxogoe 081601787 0,960204 0,273373 0,235428 0,030784 1

Ananu3 matpuubl KO3QQUIHUEHTOB MAapHOM KOPPENSLUU IOKa3bIBaeT, YTO 3aBUCHUMAs

nepemMeHHas, T. €. 00BeM pcam3anu, UMCET TCCHYIO CBA3b C HHICKCOM HOTpC6I/ITeHBCKI/IX

pacxonoB ( 1y, = 0.816), ¢ pacxonamu Ha peknamy (7yy,

= 0.646) u co BpeMeHeM (T}, =

0.678). Omnako ¢akropel X> m X5 TecHO CBs3aHBl MeEKIy coboi (Ty,x, = 0.96), uro

CBUACTCIIBCTBYET O HAJIMYUKU MYJIIBTUKOJIJIMHCAPHOCTH. N3 >tux ABYX IIEPEMCHHBIX OCTaBHM B

Modenu Xs - HHICKC HOTpC6I/ITCJ'IBCKI/IX Pacxoq0B. B stoMm npumepe n

UCKJTIOUEHHS He3HAUUMBIX (akTopoB n = 16, k= 2.

2 Bvibop suoa mooenu u oyeHka ee napamempos

16, k£ = 5, mocne




OneHka mapaMeTpoB PErpeccu OCYLIECTBISIETCA 0 METOy HAaUMEHBIINX KBaJpaToOB, C

HCIIOJIb30BAHUECM JJaHHBIX, IPUBCICHHLIX B Ta01.

Y X0 X1 X2

00neM HIAEKE
BpeMs | peKJiaMa | MOTPeONTeIbCKUX
peaau3anuu
pacxoaoB

126 1 4 100

137 1 4,8 98,4

148 1 3,8 101,2

191 1 8,7 103,5

274 1 8,2 104,1

370 1 9,7 107

432 1 14,7 107,4

445 1 18,7 108,5

367 1 19,8 108,3

367 1 10,6 109,2

321 1 8,6 110,1

307 1 6,5 110,7

331 1 12,6 110,3

345 1 6,5 111,8

364 1 5,8 112,3

384 1 5,7 112,9
(a0> <1 1 . 1> 1 2: Z: '_1<1 1 . 1> ;’;
Ay | =|[{ X117 X12 - X116 ' ' X110 X122 - X116
a X241 X22 - X216 1 xl':'m xz.:.16 | X241 X22 - X216 Vie

16 148.7 1715.7
(XTX) = 148.7 1744.03 16036.2
1715.7 16036.2 184282.13

39.2314 0.06752  —0.3711
(X"X)"*=10.06752 0.00299 —0.00088
—0.3711 -0.00088 0.00354

Qo —1471.314
a=XTX)"XTy=|a, | = 9.568

a, 15.754



VYpaBHEHHE pErpeccur 3aBHCHMOCTH 00BEMa pealu3aluu OT 3aTpaT Ha peKjaMy U WHAEKca
HOTPEOUTEIBCKUX PACXOA0B MOXKHO 3aIIMCaTh B CIEAYIOLEM BUJE:
Y =—-1471.314 + 9.568X; + 15.754X,

PacyerHble 3HaueHus Y ompenensitoTcss MyTeM IOCIeI0BaTENbHON MOJICTAHOBKH B 3Ty
MoJieJIb 3HAaUeHUN (HaKTOPOB, B3ATHIX I KaKJJOTO MOMEHTA BPEMEHHU /

Ilpumenenue uncmpymenma Peepeccusi Ui TPOBEAECHUS PETPECCHOHHOIO aHaln3a
BBITIOJIHUTE CIIEAYIOIINE ICUCTBUS:

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

2) B IUAJIOTOBOM OKHE AHAJIM3 JAHHBIX BbIOepuTe MHCTpyMeHT Perpeccus, a 3atem

menkHuTe Ha kHonke OK;

A B C D E F G H |
1 ¥ | X1 X5
! : HHIERC
! obmenm ' morpeiure
:pea.rnualm: JbCKHX
2! H \ pextana | pacxozos
34 126 4, 4 100
! '
4 | 137 : 43 084
5% 143 ) 38 e .
6! 191 E 8.7 Perpeccun [ 2 &J
o214 ) g2
7 ' : 3, BxoaHble AaHHEIE
8. 300 : 87 BxoaHoli MHTEpEaN ': : 3 :
9+ 432 1 147 . __
! N BxoaHoi MHTEpEan X: SB52:5C518 27
10, 445 Vo187
i : C
11 347 Vo108 MeThu [7] KoncranTa - Hons
1 ¥ .
12, 367 ! [ ¥poBeHb HanemHoCTI: 95 %
137 321 )
1 ¥ I_I
4! 307 : B-DBMEprI EEIBOAE _
15 E 331 ! () BeiX0ogHOR MHTEpEan: 2.5
16! 345 E () HoBbiin paboqmin nucT:
17 E 364 ! @ Hosas paboqan KHWra
18 ! 384 : Ocratkn
19 OcTaTku P&tk OCTATKOE
[ craHaapTMzoBarHbe octaTkn [ | Mpadwk noafiopa
20
21 HopMankeHaA BEpOATHOCTE
22 [] rpadwik HopmansHoi BeposTHOCTI
23
24 1 1 T 1 1 T

3) B nuanmoroBoM okHe Pecpeccus B monie «BxomHo#t uHTEpBan Y» BBEIUTE aApPEC OJTHOTO
JMara3oHa s4eeK, KOTOPBIM MpeACTaBiseT 3aBUCHUMYIO IepeMeHHyr. B mone «BxonHoi
MHTEpBaJd X» BBEAMTE aJpeca OJHOTO WM HECKOJbKUX AHana3oHOB, KOTOpbBIE COAEpIKaT
3HAYECHUS HE3aBUCUMBIX NTEPEMEHHBIX ;

4) ecnu BbIACNIEHBI U 3ar0JIOBKU CTOJIOIIOB, TO YCTAHOBUTH (u1askok MeTku;



5) BeIOepuTe mapaMeTphbl BhIBOJA. B JaHHOM mpuMepe - yCTaHOBHUTE Mepekiouatens «Hosas
paboyas KHu2a;

6) B nosie «Ocmamkuy TOCTaBbTE HEOOXOAUMBIE (ITAXKKH;

7) OK.
Pecpeccuonnas cmamucmuka
MHoskecTBeHHBIH R 0,926887773
R-xBagpar 0,859120944
Hopmuposannslii R-
KBaJpar 0,837447243
CrannmapTtHas ommuOKa 41,47297887
HaOmronenus 16
ITosicHenus k Tad..
Perpeccuonnas craTucTuka
Ne | HaumenoBanue [IpunsTeIe dopmyia
B otuere EXCEL | nHaumenoBanus
1 | MuoxectBeHHsii | KoaddumumeHt R = \/ﬁ
R MHOKECTBEHHOU
KOPPEISIUH, HHIEKC
KOPPEISIUH
2 | R—xBajpar Koaddunment B2 =1 Ye(t)? _ > —y)?
neTepMuHanuu R’ X —t)? Xy —y)?
3 | HopmupoBanusiii | CKOppeKTHpPOBaHHbIN RZ=1-(1-R? n—1
R — kBagpar R’ n—k-1
4 | CrangapTHas CrangapTHas ommoOka \/Ze—(t)z
omrmoka OLIEHKHU Se = m—k—1
5 | HaGnronenus KonuuectBo n
HAOJII0ICHUM, 1
JlucniepCUOHHBIN aHAIN3
df SS MS F 3uauumocmo F
Perpeccus 2 136358,3338 | 68179,1669 | 39,63887 2,93428E-06
Ocratok 13 22360,10369 | 1720,007977
Hroro 15 158718,4375




IMosicuenus K Ta0J1

Df- uucno | SS — cymma | MS F — kputepuit @uiepa
CTeneHen KBaJpaToB
cBO0O/1bI
Perpeccuss | k=2 Z(y\t _5)? Z(y\t — )2 Jk F
_ R?/k
T (A1-R)(n—k-1)
13
Hroro n—1=15 z(yt_}—,)z
Cmanoapmuas
Kosgppuyuenmoi ouuoKa t-cmamucmuka
Y-nepeceueHue -1471,314319 259,7660084 -5,663998643
pekiama 9,568413823 2,265936415 4,222719472
WHJIEKC
MOTPEOUTENHCKUX
pacxoioB 15,75287403 2,466858435 6,385803824

Bo BropoM cronbue tabin. coaepxarcs KodpGUIMEHThl YPaBHEHUS! PETPECCHH Ao, a1, A2 .

B tpetbem cTon01e coaepxarcs cTaHIapTHBIE OMHUOKU KO3 (PHUIIMEHTOB YpaBHEHHs PErPECCHH,

a B YETBEPTOM - [-CTaTUCTHKA, UCIOJb3yeMasl JJis MPOBEPKH 3HAUMMOCTH KO3(PPHUIIMEHTOB

YpaBHEHHUS PETPECCHH.

YPaBHeHI/Ie perpeccun 3aBUCUMOCTU o0bema pcajm3aliud OT 3aTpaT Ha PEKIIaMy W HHJIACKCA

HOTpC6I/ITCJ'ILCKI/IX PacCXod0B, IMMOJTYYCHHOC C ITIOMOLIBIO EXCEL, Kak OBLIO YKa3aHO paHCC, UMCCT

BUI:
Y = —1471.314 + 9.568X, + 15.754X,
IIpeockazannoe
obvem
Habnwooenue peanuzayuu Ocmamxku
1 142,246739 -16,24673901
2 124,6968716 12,30312837




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

3. Oyenka xavecmea mooenu

B Tabm. MNPUBCACHLI BBIYHUCJICHHBIC II0 MOJACIMW 3HAUCHUA Y

KOMITOHCHTHI.

3HaA4YCHUA

OCTAaTOYHON

AfcomoTran cumbka

[IpoBepky HE3aBUCUMOCTH IPOBENIEM C TOMOILBIO d-KpuTepus JJapOuHa-YorcoHa.

N
d= ) [e(t) —e(t—1)

N
30336.23
2, ) =———=
] Ze( )" = 3236010

t=1

1.357

B kauectBe kpuTHUECKHX TaOIUYHBIX ypoBHEH mpu N = 16, 1ByX oOBsACHSIONINX (paKkTopax mpu

ypOBHE 3HaYMMOCTH 5% BO3bMeM BenuuuHbl d; =0,98 u d> = 1,54.



Tak kak pacueTHOe 3HAYEHHWE IOMAJ0 B WHTEPBAI OT d; 10 d2, TO HENb3sl CHENATh
OKOHYATEJIbHBIN BBIBOJ MO 3TOMY Kputepuro. i ompeneneHusi CTETICHH aBTOKOPPEISIUU
BBIYUCITIM KO3(DPHUIIMEHT aBTOKOPPEISALUN U MPOBEPUM €TI0 3HAYMMOCTh TIPU ITOMOIIY KPUTEPHS
craHgapTHoW ommOku. CraHmapTHas ommoOKa Kod(pQUIMEHTa KOPPEISIUU PAcCUYUTHIBACTCS
cIeAyoumM 00pa3om:

SE., =1/\n
KoadduiimeHTsl  aBTOKOPPENSIUU  CIyYaWHBIX JAHHBIX OOJIAAIOT  BBIOOPOYHBIM

pacinpeaciCHucMm, HpI/I6J'II/I)KaIOHII/IMC$I K HOpMaJlbHOMY C HYJEBBIM MAaTCMAaTHU4YC€CKUM

1

1
0KUJAHUEM U CPETHUM KBaJIPaTUYECKUM OTKJIIOHEHUEM, PaBHBIM N 0.25.

Ecnu r;, HaxoauTCs B MHTEpBAJIE:

—1.96 * 0.25 <1y < 1.96 % 0.25,

TO MOXHO CYWTATh, YTO [IAHHBIE HE IOKA3bIBAIOT HAJWYUE aBTOKOPPEISLUUU IEPBOTO
MOopsJKa, TaK KaKk

—0.49 <7, =0.305 < 0.49,

U CBOMCTBO HE3aBUCUMOCTH BBIIIOJIHSECTCS.

Beraucnuts st Mosienu KodhGUIMEHT IeTepMUHAIINN

R2 = R2 Ye®? _ XG—9)? _ 22360.104 _ 136358.3

=1- = = =1- = = (0.859.
YX1X2 Y-t)?  T(e—3)? 158718.44  158718.44

OH mnoka3blBaeT [OJII0O BapHalMM pPE3yJbTaTUBHOIO IIPU3HAKa I0J BO3JEHCTBUEM
u3ydaembIx (aktopos. CienoBarenbHO, 0koja0 86% BapHalluu 3aBUCHUMON MEPEMEHHOM yUTeHO
B MOJIEJN U 00YCIJIOBJIEHO BIMSHUEM BKIIOYEHHBIX (DAaKTOPOB.

[IpoBepky 3HAUMMOCTH YPaBHEHMsI PETPECCHM IMPOU3BEAEM Ha OCHOBE BBIYMCIEHUS F-
Kputepus Puiepa:

R%/k 0.859/2

P AR m—k=1  (1-0859)/13

= 39.6

Tabnuunoe 3HaueHue F-Kputepus Npu A0BepuTeIbHOM BepositHOCcTH 0,95 vi = k=2 u v
=n—k—1=16-2—-1=13 cocraBnuser 4.81.

[MockonbKy Fpac > Fimasr, ypaBHEHUE PETPECCUU CIIETYET MPU3HATH aJCKBATHBIM.

3HAaYMMOCTh KOX(P(UIIMEHTOB YPaBHEHHUS PETPECCUH 7, @2 OIICHUM C UCIIOJIb30BAHUEM 1 -

kpurepust CTbrOJICHTA.

a _q;
t,, = —=— b::
AP * |9jj
36.2314 0.06752 —-0.3711
(XTX)_1 =1 0.06752 0.00299 —-0.00088
—0.3711 -0.00088 0.00354

b,, = 0.00299



. _ 95684 9.5684 ~
@17 22659 41.4730.00299
157529 15.7529

P — = 6.3858
724669  41.473v/0.00354

TabnuyHoe 3HaUYEHUE f-KpUTEPUs IPU YPOBHE 3HAYMMOCTHU 5% M cTeneHsx cBooos! ( 16
-2 -1 =13) cocrasnsier 1,77. Tak Kak tpac > tragn., TO KOIDPUIUEHTHI @;, @2 CYIIECTBCHHBI
(3HAYUMBI).

4. Ilpoananuzupoeams enusHue GaxKmopos Ha 3a8UCUMYIO NePEMEHHYI0 no Mooenu (O
Kaxc0o2o0  Kodpguyuenma pezpeccuu  8bIYUCIUMS  KOIPDuyuenm  dnacmuyHocmu, -
K03 puyuernm)

VYuuteiBasg, 4T0 KO3()PUUUEHT perpeccud  HEBO3MOXHO  HCIONb30BaTh s
HEMOCPEJCTBEHHONW OLICHKM BIHUSHMS (PAKTOPOB Ha 3aBUCHMYI0 INEPEMEHHYIO H3-33 pasjindus
€IMHUI] U3MEPEHHS, HCTIOIb3yeM KO GUIHMEHT dacTUIHOCTH (D) U f -KO3PPUIHEHT, KOTOpPHIE
COOTBETCTBEHHO PACCUUTHIBAIOTCS 110 (hOPMYIIaM:

3i =a;* chl ch

3, = 9.568 9-294 0.2895
=Y. % —— = ).
1 306.813

3, = 15.7529 107.231 5.506
= . * —= .
2 306.813

B(@) = a()Sxi/Sy

2
20¢ S, = /Z(y;’—_sicp)

9.568 4.913 0.457
= . * —= .
b1 102.865

15.7529 4.5128 0.691
= . * —— .
bz 102.865

KoapduuueHT »>1acTUYHOCTH TOKa3bIBACT, Ha CKOJBKO TPOLIEHTOB H3MEHSETCs
3aBHCHMas NIEpeMEHHas Mpu u3MeHeHnu (axrtopa Ha 1 %.

bera-koogdunueHT ¢ mareMaTHyecKod TOYKH 3pEeHMsI TOKa3blBa€T, Ha KaKyl0 4acTh
BEJIMYMHBI CPEIHET0 KBAJPAaTUYHOTO OTKJIOHEHMSI MEHSETCS CpEJHEE 3HAUEHHE 3aBHCHUMOM
IIEPEMEHHON C H3MEHEHHEM HE3aBUCHMOM IEPEMEHHOM Ha OJHO CpeHee KBaJApaTU4YHOE
OTKJIOHEHHE NMPH (PUKCUPOBAHHOM HA MOCTOSHHOM YpOBHE 3HAYEHHU OCTAJbHBIX HE3aBUCHUMBIX
MEPEMEHHBIX. DTO O3HAuYaeT, YTO MPU YBEIWYEHHMM 3aTpaT Ha peKjamy B HallleM MpuMepe Ha

4.91 T1oIC. pyO. 00BEM peanu3anuu yBenuuutcs Ha 47 Toic. py0. (0.457-102.865).



5. OnpenenuTh TOYEYHBIE U MHTEPBaJIbHbIE IPOTHO3HBIE OLIEHKU 00bEeMa peann3aliui Ha

JBa KBapTaiyia Briepen (fo7 = 1,12)

[Ipornosnsie 3HaueHUs Xinp(17), X2np(18) MOXKHO OnIpEIeNnUTh UM BBIUMCIUTH HA OCHOBE

SKCTPaNOISIUOHHBIX METO/IOB.
Jlnst pakropa X; 3aTpathl Ha peKiiaMy BbIOpaHa MOJIETb

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

10 KOTOpOfI IMOJIYUCH ITPOrHO3 Ha JiBa MCCAlla BIICPCA.

VYupexnenue | [Tpornos
1 5,75
2 4,85
Jampanst Wa perrany
T oo o g e R

] 2 .
| RIII'.I,I'DIM H . RE~C 0172

L Lk L]

LY U T

{Pexnama)
"

.......
it T PV 0 1 M
(Peenams)

-

e TP OMU R A
(Peximawa)

e = L008TY Diwiial e CgrdnK 4 GBITn ?:Bﬁ""“"-—--.

%’ = g @530

Jns  BpeMeHHOTOo psga HMuOekc  nompebumenvckux  pacxo0og B KadyecTBe
anmnpoKcUMHUpYIoUed (YHKIHMU BBIOpaH IMOJMHOM BTOpPOM cTemeHu (mapabona), mo KOTOpOi
MOCTPOEH MPOTHO3 Ha JBa Iuara Brepea. Ha puc. Obu1 npuBesneH pe3yibTaT MOCTPOSHHs TpeHa
JUTSE BpeMEHHOTO psija MHIEKC MOTpeOUTENbCKUX PacXo/10B

X, =97.008 + 1.739t — 0.0488t>.

VYpexnenue IIporuos
1 112.468
2 112.488

I[J'ISI MOJIYUCHU S MMPOTHO3HBIX OCHOK 3aBUCHUMOCTEH HepeMCHHOﬁ 1O MOACIIN

Y = —1471.438 + 9.568X; + 15.754X, mnonctaBuM B Hee HAHJICHHBIC TPOTHO3HBIC

3HaYeHus (pakTopoB X; u Xo.

Yi—17 = —1471.438 + 9.568 * 5.75 + 15.754 * 112.468 = 355.399
Yi—1g = —1471.438 + 9.568 * 4.85 + 15.754 x 112.488 = 344.179



JIoBEepUTEIIbHBIN HHTEPBA IPOTrHO3a OyIeT UMETh CICAYIONIUE TPAHHIIBI:
Bepxwuss rpanuna npornosa: Y., (N + 1) + U(l),
Hwxwnsist rpanuma nporuosa: Y, (N + 1) - U(]),

U() = Sutyo Vs = Seti JXEP(XTX)*X@,

Se =41.473, 1, = 2.16, 1= 1, X[, = (1;5.75; 112.468)

36.2314 0.06752  —0.3711
(XTX)~' ={0.06752 0.00299 —0.00088
—0.3711 -0.00088 0.00354

U(1) = 42.968,1 = 2,XFTp = (1;4.85;112.488),U(2) = 45.749
Pe3ynbTaThl IPOrHO3HBIX OLICHOK MOJEIM PErPEecCHM MPEeACTaBUM B TaliMile MPOTrHO30B

(p = 95%),

Ypexaenue IIporuos Hwxuss Bepxusa rpanuna
rpaHuna

1 355.399 312.368 398.367

2 344.179 298.43 389.928

NupuBuayaabHbie 3a1aHUA:

Howmep Bamero Bapranta cooTBeTCTBYeT NociieAHeN 1U(pe 3aueTHON KHIKKH.

B Ttabnune nns kaxxaoro BapuaHTa 3aJaHbl TPU BPEMEHHBIX psAla: MEPBBIA M3 HUX
IPEJICTaBIISIET HapacTaloIlyl0 MO KBapTajiaMm NpUObUIL KOMMEpUecKoro OaHka Y BTOpOH u
TPETUH psii - MPOLEHTHBIE CTaBKM 3TOr0 OaHKa MO KPEIUTOBAHHUIO IOPUAMYECKHX JHUI Xit, U
JIETIO3UTHBIM BKJIaZaM Xot, 3@ 3TOT K€ NEPHUOJ,.

Tpebyercs:

1. Bpruucnuth matpuiyy Ko3(QQHUIIMEHTOB MapHOW KOpPENsSLUU U IMPOAHAIU3UPOBATH
TECHOTY CBSI3U MEX]y MOKa3aTEIIMU.

2. IlocTpouTh NMHEWHYIO MOJENb PETPECCHM, OINUCHIBAIOUIYIO 3aBUCUMOCTh Yt OT
(paxropos Xit , 1 Xot.

3. O1eHuTh Ka4eCTBO MOCTPOCHHON MOJIEH. BEIYUCINTD JIJI1 MOJIEIIM CPEIHIO0 OMIMOKY
anmnpoKCUMalrU U KO3()PUIMEHT JeTepMUHAIIH.

4. IlpoaHanu3upoBaTh BIUSHUE (DAKTOPOB HA 3aBUCUMYIO NEPEMEHHYIO IO MOJENH (115
KaX/10r0 KO3 PHIMEHTa PErpecCur BBIYUCIUTD KO3()(PUIMEHT 3IaCTUYHOCTH, B-KO3PPHUIIUEHT,
A-x03(QGUIIUEHT) U OLIEHUTh UX 3HAYUMOCTD MPH tip, = 1,86.

5. OmpenenuTh TOYEYHBbIE W HMHTEpPBAJbHBbIE IPOTHO3HBIE OLEHKH NPUOBLIU

KOMMEpUYECKOro 0aHka Ha JiBa KBapTaja Brepes npu to; = 1,12.



Howmep nabmonenus (i=1,2...10)
1 2 3 4 5 6 7 8 9 10
Bapuanr 1
3 11 10 11 15 17 21 25 23 19
18 14 33 37 40 42 41 49 56 48
20 22 14 26 25 32 35 34 39 45
Bapuant 2
16 20 22 14 25 28 25 28 30 31
30 34 40 38 22 48 50 52 53 49
25 27 30 31 35 27 42 41 43 42
Bapuant 3
11 15 10 16 22 17 26 28 33 34
88 85 78 86 81 80 83 78 76 69
75 77 73 67 66 63 67 63 44 60
Bapuanrt 4
43 47 50 48 67 57 61 59 65 54
30 34 32 36 39 44 45 41 46 47
28 24 26 29 33 31 24 33 35 34
Bapmuanr 5
15 20 22 14 25 28 25 28 30 31
32 34 41 38 42 48 50 52 54 51
32 28 26 24 25 23 19 27 22 20
Bapuant 6
70 76 78 76 80 82 89 78 88 120
65 58 63 60 56 53 54 53 51 52
58 60 56 57 53 50 44 40 35 22
Bapuant 7
4 12 10 11 15 17 21 25 23 19
15 20 22 14 25 28 25 28 30 32
45 38 40 36 38 34 25 28 27 26
BapuanT 8
110 88 78 89 82 80 76 78 76 70
15 20 22 14 25 28 25 28 30 31
42 47 50 48 67 57 61 59 65 54




Bapuant 9

16 14 33 37 40 42 41 49 56 48

28 34 40 38 22 48 50 52 53 49

87 85 78 86 81 80 83 78 76 69
Bapuant 0

24 22 15 26 25 32 35 34 39 45

62 58 63 60 56 53 54 53 51 52

30 28 26 24 25 23 19 27 22 20

TecTtupoBanue nmo yueOHOM JUCHMILINHE «IKOHOMETPUKA)
[IpumepHbIe 3anaHus
WNHcTpykuus: BHUMATENbHO NTPOYUTANTE 3a7aHUsi, BBIOEPUTE OAMH WM HECKOJIBKO
BapHaHTOB, OTMETHTE B OJIaHKE OTBETOB.
1. [lepenuck HaceneHUs HE SABISAETCA
a) BBIOOPOYHBIM HCCIICIOBAHUEM;
0) cOOpOM JaHHBIX O TeHEPATbHON COBOKYITHOCTH;

B) BEIOOPKOM.

2. Tlo HeKOTOPOI BHIOOPKE MOXKHO CYJIUTh O T€HEpPaJIbHON COBOKYMHOCTU. B Takom
CJIy4yae TOBOPST, UTO BEIOOPKA

a) HOpMaJIN30BaHa;

0) CTPYKTypUpOBaHa;

B) peNpe3eHTATUBHA;

I') IOKa3areibHa.

3. Uemy paBeH pa3zmax BbiOopku {1, 30, 1000, 24, 99 }?
a) 98

6) 999

B) 1000

r) 230,8

4. Yemy paBeH pazmax BoiOopku {1,5,12,1,5, 12,1, 5}
a)3

0) 11

B) 4




r) 8.

5. II1OTHOCTB BEPOSTHOCTH f{X) MOYKHO HHTEPIPETUPOBATH KaK
a) Kak IIpelesl OTHOLIEHHsI BEPOATHOCTH MOMAJaHMs CIy4allHOW BelMMYMHBI X B

HHTEPBAJI, conep;xamnﬁ YHUCJIO X , K JJIMHE 3TOro MHTEpBajia IIpu €ro CTpEMJICHUHN K 0;

0) BEpOSTHOCTH TOTO, YTO Cly4yailHas BeIMYMHA X NPUHUMAET 3HAaueHue OOJIbIiIe
JAHHOTO YHUCJIA X;
B) BEPOSITHOCTh TOIO, YTO Cily4ailHass BeJuurMHa X MPUHUMAET 3HAYEHHUE MEHbIIIe

JaHHOTI'O 4YHCJia X.

6. @ynkuua pacnpeneneHust Fx(x) ciaydaiiHOW — BeqnuuHBL X MOJYKHO
UHTEPIPETHPOBATH KaK

a) BEpOSATHOCTb TOTO, 4YTO CclyyailHas BelMuuMHa X TIONAJaeT B MHTEpBal,
COAEpPKAIIMI TOUKY X;

0) BEpOSTHOCTH TOTO, YTO CIy4yailHas BeIMYMHA X NPUHUMAET 3HA4YeHHe OOJIbIe
JAHHOTO YHCla X;

B) BEpPOSITHOCTh TOIO, YTO CiIydailHas BeauurMHa X MPUHUMAET 3HAYEHHWE MEHbIIe

JaHHOTI'O YHucCJjia X,

7. Uemy paBHO MaTeMaTHUECKOE OXHJAaHWE 4YHCIa, KOTOpPOE BhHIMAAaeT MpHU
noI0packIBAaHUH UTPATbHOM KOCTH?

a)3

0) 3.5

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

r) 21

8. W3BectHo, uro MaTemaruueckoe oxxuganue M[X] HekoTopoil ciayuaiiHOM
BenunHbl X paBHo 40, a M[X?] = 1990. Uemy paBHa aucrepcus?

a) 1170

6) 1462500

B) 390

r) 1600

9. Ilo Tabnune GYHKOUM  paclpeneieHus] CTaHJApTHOIO  HOPMAaJbHOIO

pacrpeiefieHusl ONpeleNuTe, KakoBa BEPOATHOCTh MOMAJaHUS pealn3alud ClydaiiHOU



BEJIMYMHBI, UMEIOIIEH HOpPMaJbHOE pacmupeneieHue co cpennum 1 u gucnepcuein 100, B

uHTEepBan (-00;2]?

Z 0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
0 0,5 0,503989(0,50797810,511967{0,515953(0,519939]0,523922{0,527903| 0,53188 | 0,53585
1 6
0,10,5398280,54379510,547758|0,551717| 0,55567 (0,559618|0,563559(0,567495| 0,57142 | 0,57534
4 5
0,2| 0,57926 |0,583166|0,587064|0,590954(0,59483510,598706|0,602568| 0,60642 | 0,61026 | 0,61409
1 2
0,310,6179110,62171910,625516| 0,6293 [0,633072(0,636831|0,640576{0,644309| 0,64802 |0,65173
7 2
0,4]0,6554220,6590970,662757|0,666402(0,6700310,673645|0,677242{0,680822| 0,68438 | 0,68793
6 3
a) 0,5
6) 0,503989
B) 0,539828
r) 0,57926
10. ITo Tabnuime GyHKIMH pactpeleieHus CTAaHIAPTHOTO HOPMAIBHOTO pacipee/ICHuUs
OTpeieNIuTe, KaKOBa BEPOSTHOCTH MMOMAJIaHUsl pealu3alud CIy4yailHOM BENTUYHMHBI , UMEIOIIEH
HOpMalbHOE pactpeneneHue co cpeaaum 1 u nucnepeueit 100, B untepsan (1;3]?
Z 0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
0 0,5 ]0,503989(0,507978(0,511967(0,515953/0,5199390,52392210,527903|0,531881{0,535856
0,1[0,539828(0,543795|0,547758|0,551717| 0,55567 10,559618]0,563559]0,567495[0,571424{0,575345
0,21 0,57926 [{0,583166/0,5870640,5909540,594835]0,598706]0,602568| 0,60642 [0,610261|0,614092
0,3[0,617911{0,6217190,625516| 0,6293 |0,633072]0,636831]0,640576]0,644309{0,648027{0,651732
0,410,655422(0,6590970,662757|0,6664020,670031]0,673645]0,677242]0,680822[0,684386(0,687933
a) 0,57926
6) 0,617911
B)0,078083
r) 0,07926

11. Tlo Tabnune pynkuuu pacnpeneneHuss CTbIOAEHTa AJ ABYCTOPOHHEH KPUTHUYECKOU

00J1aCTH ONpeAeTUTe 3HAYCHUE txp. IPH cTeNeHU cB000 b V=10 u BeposiTHOCTH P(t < tp.)=97,5%

vio 0,005 0,01 0,025 0,05 0,1

1 127,3211] 63,6559 |25,45188(12,70615|6,313749
10 3,5813723,169262]2,633769 |2,228139|1,812462
30 3,0297822,749985[2,359566| 2,04227 | 1,69726




a) 2,228139
6) 2,633769
B)1,1140685
r) 1,316885

12. To Tabnuue ¢pynkuuun pacnpeneneHus CThIOAEHTa Ui ABYCTOPOHHEH KPUTUYECKON
o0JIacTH oOmpeneNnuTe, KakoBa BEPOATHOCTH IOMAJaHUS PEATM3aLUH CIyYallHOH BEIWYHMHBI B

uHTepBai (2,633769; +oo) npu crenern cBodoasr v=10?

via 0,005 0,01 0,025 0,05 0,1
1 127,3211| 63,6559 [25,45188|12,70615|6,313749
10 3,5813723,169262|2,633769|2,228139|1,812462
30 3,029782(2,74998512,359566 | 2,04227 | 1,69726
a) 97,5%
0) 99,75%
B)5%
r) 1,25%

13. Uemy paBeH mapHbI KOd(PPHUIIMEHT KOPPETSAIUU IS TEePEMEHHBIX, 3aBUCHMOCTD

MEXy KOTOPBIMH OTOOpakeHa Ha rpaduke?

v

a) ry=1
0) =0
B) 7y = -1

r) ry=0,5

14. KoappunmeHT Koppemsiiuu 7y, MOKET IPUHUMATh 3HaYeHHsI TOJIBKO B IIpeienax:
a) —1<ry, <1

0) 0<ry, <l



B) —1<ry, <0

r) —1/2<ry,<1/2

15. IIpu ouieHKe TMHEHHOM 3aBUCUMOCTHU [TEPEMEHHBIX METOJOM HAMMEHBIINX KBAPATOB
B KaUeCTBE KPUTEPUS OJIU30CTH UCIIOJIb3YETCS

a) MUHUMYM CYMMBbI MOJyJIed pa3HOCTEH HaOJIOJIEHUN 3aBUCUMON MEPEMEHHON Vi U
TEOPETHUYECKUX, PACCUMTAHHBIX MO YPABHEHUIO PETrpecCcCuu 3HaueHui (a+bx)

0) MUHHMYM KBaJpaTOB pa3HOCTEH HAOMIONEHUNH 3aBHCHMOM TIEPEMEHHOW Vi M
TEOPETUYECKHX, PACCUMTAHHBIX [0 YPABHEHUIO PErPEeCCUH 3HaUYeHUH (a+bx)

B) MUHUMYM CYMMBI KB3JIpaTOB pa3HOCTEH HAOJIOJCHHUN 3aBUCHMOI MEpPEeMEHHOH ); U
TEOPETHUUECKUX, PACCUMTAHHBIX M0 YPABHEHUIO PETrPECCHM 3HaYeHUM (a+bx)

) MHHHUMYM CyMMBbl pa3HOCTeH HaOMIOJEHWIl 3aBUCHMON TEpPEeMEHHOH Vi W

TEOPETUYECKHX, PACCUMTAHHBIX [0 YPABHEHUIO PErPECCUH 3HAUYCHUH (a+bx)

16. Kakue tpeOoBaHMS B MOJEIM PETPECCHOHHOTO aHalIM3a MPEeIbABISIOTCA K
MaTreMaTu4ecKoMy oxkunanuio M| g lu nucnepceun D[ & | ommbox HabmoaeHus &;:

a) M[&]=1; D[& ]=c°

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

B) M[&]=0; D[& ]=c"

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

17. Tlo pe3ynbrataM OIOKETHOTO OOCIIEIOBaHUS CIIy4alHO BBIOpPAHHBIX CeMel
MOCTPOCHO YPaBHEHUE PErpecCuy 3aBUCUMOCTH HAKOIJIEHUH S oT noxonaY:

S=-33,5+1,05Yi+e;

CrnporHo3upyiiTe HaKOIUIEHUs ceMbHU, UMeroIien 1oxo 40 Teic. pyoO.

a) 42

0) 8,5

B) 4,2

r) 1,05

18. Ilo pe3ynpTaTam OOKETHOTO OOCIEIOBaHMS CIy4yailHO BBHIOpAHHBIX CEMeW MOCTPOECHO
YPaBHEHHE PETPECCUN 3aBUCUMOCTH HAaKOIUIEHUH S OT foxoza Y:
S=-33,5+1,05Y+e;
Kax n3mensTcss HakoIIeHus1, €CIIM T0X0 16 yBenudarcs Ha 10 Teic. py0.?

a) Bo3pactyT Ha 1,05 TeIC.pYyO.



0) ymenbmarcs Ha 33,5 TbIC. pyo.
B) Bo3pactyT Ha 10,5 ThIC. pYO.
') TaHHBIX HEJOCTATOYHO
19. ITo BBIOOpKE M3 20 HaOMOAeHU ObLTa OIICHEHA MapHas perpeccus y = ap + aix . Jns
Kod(pUIMEHTa perpeccuu a; moiydeHa f-craructuka: t/= -2,09. Ilo Ttabmuue GyHKINUK

pacnpenenenus CTbrOJEHTA JJIsl IBYCTOPOHHEW KPUTUUECKOW OOJACTH OIpeAeNIuTe, Ha KakoM

MaKCHMaJIbHOM YPOBHE 3HAYMM IOJIYYEeHHbII K03 (PUIIMEHT.

v/a 0,005 0,01 0,025 0,05 0,1
15 3,286041(2,946726|2,489878(2,131451|1,753051
16 3,251989(2,920788 ] 2,47288 [2,119905]1,745884
17 3,2224492,89823212,458055(2,109819|1,739606
18 3,196583(2,87844212,445004 [2,100924 | 1,734063
19 3,1737 12,860943(2,43344412,093025[1,729131
20 3,1534 |2,845336(2,423112]2,085962|1,724718

a) a=0,05

0) =0,01

B) a=0,1

r) a=0,005

20. Hynesast runote3a uist kKo duimeHTa perpeccuu b B ypaBHEHUH MAPHOU JIMHENWHOM
perpeccun Y=a+bX+e npoBepsieTcs ¢ MOMOIIBIO

a) ctaTucThku CTbIO/IEHTA,

0) cTaHIapTHOrO HOPMAJIBHOTO pacrpeaeIeHUs;

B) cratuctuku duniepa.

21. o BeIOOpke U3 20 HaOmoaeHUH ObUIa OLIEHEHA PEerpeccust y=aop+aix;+azxz,+asx;.
st koahHUIIMEHTOB PETPECCHH d/,d2,d3 TIOTYUYEHBI ~-CTaTUCTUKU: 1= -2,2; t>= 2,1; t3= 2,5. Tlo
tabnuie QyHkiuu pacnpeneneans CThIOEHTa UIA JABYCTOPOHHEH KPUTHYECKOW 00JacTh
OTIpENIeTTUTE, KaKhe U3 OIEHOK KOI(P(OUIIMEHTOB pPErpecCMy 3HAYUMBI C JOBEPHUTEIBHOU

BEPOATHOCTHIO 95%.

v/a 0,005 0,01 0,025 0,05 0,1

15 3,286041(2,946726(2,489878(2,131451|1,753051
16 3,251989(2,920788 | 2,47288 [2,119905]1,745884
17 3,222449(2,89823212,458055(2,1098191,739606
18 3,196583(2,87844212,445004 {2,100924 | 1,734063
19 3,1737 12,860943[2,43344412,093025|1,729131




| 20

| 3,1534

2,845336(2,423112

2,085962[1,724718 |

a) as
0) aj,azas
B) a2,as3

T) anasz

22. Tlo BeIOOpke u3 20 HaOMIOACHUN ObLIA OIICHEHA perpeccHst y= aop+tax;+axz, +asxs.
st K03 PUIMEHTOB PErpeccuul aj,dz,a3 NOMYUEHBI -CTATUCTHKU: 1= -2,44; t;=2,1; t5= 3,1. 1o
tabnuue QyHkiuuu pacrpenenaeHuss CTbrofeHTa IS JBYCTOPOHHEH KpUTHYECKOW oO0nactu
OmpefeNnuTe, C Kakol MaKCUMaJbHOW JOBEPUTEIBHONH BEPOSTHOCTHIO

3HAa4YuMMbl OTHU

KO3 PHUIIIEHTHI.

0,005

v/a 0,01 0,025 0,05 0,1

15

3,286041

2,946726

2,489878

2,131451

1,753051

16

3,251989

2,920788

2,47288

2,119905

1,745884

17

3,222449

2,898232

2,458055

2,109819

1,739606

18

3,196583

2,878442

2,445004

2,100924

1,734063

19

3,1737

2,860943

2,433444

2,093025

1,729131

20

3,1534

2,845336

2,423112

2,085962

1,724718

a) 99%
0) 90%
B) 95%

r) 97,5%

23. Tlo Be1OOpke u3 20 HaOMIOACHUN ObLIAa OLIEHEHA perpeccust y= aptaix;+azxs,. Jns
koa¢unmenToB perpeccun a;=100, a>=150 nony4eHbl 3HaYEHUSI CTAaHAAPTHBIX OTKIOHEHUH O:
o= 33; o= 51. Ilo Ttabnune ¢yakiun pacnpeneneHuss CTbIOJEHTAa IS JIBYCTOPOHHEH

KPUTHYECKON 00JacTH ompenenuTe, ¢ Kakod MaKCHMalbHOW JOBEPUTENbHON BEPOATHOCTHIO

KO3 (UIIMEHTHI PETPecCUr 3HAYUMBI.

v/a 0,005 0,01 0,025 0,05 0,1

15 3,286041(2,946726(2,489878(2,131451|1,753051
16 3,251989(2,920788 | 2,47288 [2,119905]1,745884
17 3,222449(2,89823212,458055(2,1098191,739606
18 3,196583(2,87844212,445004 {2,100924 | 1,734063
19 3,1737 12,860943(2,43344412,093025|1,729131
20 3,1534 12,845336(2,423112]2,085962[1,724718

a) 99%




0) 99,5%
B) 97,5%
r) 95%

24. Tlpu uccienoBaHUU 3aBUCUMOCTH CE0ECTOMMOCTH MPOIYKIMH ) OT 00beMa BbITyCKa

X/ U TPOU3BOAMTEIBHOCTU TpyJa X2 NO JaHHBIM n=20 NpeAnpusTUd IOJYy4YEHO YpaBHEHUE

perpeccun y =2,88 — 0,72 x;— 1,51 xou cpegHekBagpaTUIeCcKUe OTKIOHEHUS KOI(PPUINCHTOB

perpeccun: sp; =0,052 u 55,=0,5. [lo Tabmume ¢ynknun pacnpenencHus CTpIOJAEHTA IS

JIBYCTOPOHHEH KPUTHYECKOW 00JIaCTH ONpPEeNeuTe MOXKHO JIU IIpH YpoBHE 3HaunuMoctu a=0,05

YTBEPKAATh, YTO 3HAYMMbI KO UIIUEHTHI perpeccun

v/a 0,005 0,01 0,025 0,05 0,1
16 3,25198912,920788 | 2,47288 |2,119905[1,745884
17 3,2224492,89823212,458055]2,109819[1,739606
18 3,1965832,878442(2,44500412,100924 [ 1,734063
19 3,1737 [2,860943]2,433444(2,093025|1,729131
20 3,1534 [2,84533612,423112(2,085962|1,724718
a) by
0) b2

B) 00a 3HAUMMBI

) 00a HE3HAYNMBI

25. Kakoll mokaszaTeilb XapakTepHU3yeT A0 OOBSICHEHHOH C MOMOUIbIO pPErpeccuu

JUCIIepcuu B o01IeH qucrepcuu 3aBUCHMOM TepeMeHHON ?

a) KO3 PUIHUEHT KOppensiLuy;
0) t—CTaTUCTHKA,;
B) F—cTaTHCTHKA;

) KO3 (HULIHEHT 1eTepPMHUHALINH.

26. B pe3ynbprare perpecCHOHHOr0O aHaJIn3a MOJy4eHa MOJEINb

y =171 40,6 x;+0,4 x>+0,1 x3, t-cratucTtuku Ko3((UIHEHTOB pPETPECCUU PaBHBI

cootBercTBeHHO 24,5; 9,7; 0,7; 1,3. Koopduumenr nerepmuuamum R?*=0,9. Uem MOKHO

OOBSICHUTh HU3KOE Ka4eCTBO KOA((UIIMEHTOB PETPECCHH IIPH BTOPOM U TpeThel IepeMEHHOM?

a) TeM, 4TO KOJMUYECTBO HAOII0IeHUI MaJo;
0) TeM, YTO X2 U X3 GUKTUBHBIE IEPEMEHHBIE;
B) TE€M, UTO X2 U X3 HE BIIUSAIOT HA );

F) TEM, UTO X2 U X3 JIMHEHHO 3aBUCHMEL.



27. IlpuzHaKkoM MyJIbTUKOJJTMHEPHOCTU HE ABJISIETCS TO, YTO
a) HEBBICOKOE 3HaUYeHUE KOd(PUIMEeHTA IeTePMUHALINY;
0) oueHKM KO3((GUIMEHTOB PErpecCMd HMEIOT Malyl0 3HA4UMOCTh IIPH BBICOKOM

3HaYeHUU Kod(pPUIUEHTA NeTePMUHAIMK R? U COOTBETCTBYIOMIEH F-CTATUCTHKH.

28. [lepemeHHbIe, MPUHUMAIOIINE TOJIBKO JABa 3HaueHus 0 1 1 He Ha3bIBAOTCS
a) UKTUBHBIMH;
0) TBONCTBEHHBIMU;

B) OMHApHBIMHU.

29. OUKTUBHBIE IEPEMEHHBIE NT03BOJISIOT UCCIEN0BATh
a) BIMSIHUE KaUeCTBEHHbBIX IIPU3HAKOB;
0) BIMSHNE HECKOJIBKHUX ITEPEMEHHBIX, B3aUMOCBSI3aHHBIX MEXIY COOOH;

B) CE30HHBIE PA3IUUMSL.

30. I[J'IH OIIMCaHusl BJIUSHHUA O6pa3OBaHI/I5{ (BBICH_ICC, cpeaHee, CpeaHee CIICHHUAaJIbHOC,
HETIOJTHOE CPeJIHEE) Ha YPOBEHB 3apa00THOM TUIATHI CJICTYET BBECTH (DUKTHBHBIC TIEpEMEHHBIC B
KOJIMYECTBE:

a) I;

0) 2;

B) 3;

r) 4.

31. O6bemM mpoaaxku 30HTUKOB OT JOXKJsI 3aBUCUT OT Ce30Ha (3uMa, BECHA, JIETO, OCEHB).
Jnst yueTa C€30HHOM COCTABIISIOIIEH ClIeTyeT BBECTU (DUKTHUBHBIC TIEPEMEHHBIE B KOJIMUECTBE

a)4;

0) 3;

B) 2;

r) 1.

32. Mopaens y = ap +a; x;j+az x2+as x3, tae x; U X2 IpUuHAMAaIOT 3HaueHus 0 u 1, a x3 -
MOJIOKUTENBHOE MOJXOIUT JI OMUCAHUSA CIAEAYIOIIEeH CUTyallun

a) 3aBUCHUMOCTb 00beMa MOk TOPTOB OT IIEHBI B TIPa3AHUYHbBIC JHU U B OYIHU;



0) 3aBUCHMOCTh 00OBbEMa MPOAAXK TOPTOB OT IIEHBI B BBIXOJHBIC, MTPA3THUYHBIC JHU U B
OyHu;

B) 3aBUCUMOCTH 06’beMa npoaaxX OT LCHBbI 30HTUKOB OT HOXKAA B PA3/IMUYHBIC BPEMCHA
rozaa;

F) 3aBUCUMOCTHh 00BEMA IpoaaxX BEJIOCUIIEAOB OT LICHBI B IIEPHUOALI C OKTH6p${ 10 MapT U

C ampesi Mo CEHTAOPh BKIIOUUTEIBHO.

33. B yeM coCTOUT yCII0BHE TOMOCKEAACTUYHOCTH B PETPECCUOHHON MOJIENH :
a) M[&1&2]=0;

0) M[&u] <M[&:]

B) M[&]= M[£2]

r) M[&1&2] >0

34. Beibepure ypaBHEHHs, KOTOpble MOIYT OBITH INPeoOpa3soBaHbl B ypaBHEHHS,
JIMHEWHBIE TI0 TTapaMeTpaMm:
1) Y=arexp(fri) &
2) Y=orexp(-pri)te
3) Y=exp(a+pfrite)
4) Y=alexp(f-xi)te

A)lu3i
b)2u4
B)lu4
IN2u3

35. Ilpu Kakux yCJIOBHSX Ha mapaMeTpbl o U [ MpOU3BOACTBEHHAs (DyHKLHS B MOJENU
Ko66a-/{yrnaca Y=A-K*LP moxer GbITh npeoOpa3oBaHa B IMApHYI JMHENHYIO PETPECCHIO TI0

3TUM Napamerpam?

a) mpu o<1 u f<I
0) mpu af=1
B) ipu o+ =1

T') IIpH JTFOOBIX



36. B yem cOCTOUT yCIIOBUE TETEPOCKETACTUYHOCTH B PETPECCUOHHON MOJEIIH:
a) M[&] =M| &2]

6) M[&./]= M[ ]

B) M[&1&12] >0;

r) M[ 4] <M[£%]

37. OtcyTcTBUE aBTOKOPPENSLUM B MOJEIM MOXKET OBITh BBIPAXXEHO CIEAYIOIICH
3aMKChIO:

a) M[&] >M|[ &-1];

0) D[&] <Dl[é&:1];

B) M|[&é&-1] =0;

F) T t-1 >0.

38. llena Ha JOBYXKOMHATHBIE KBApTUPHI price 3aBUCUT OT OOMICH TIUIOUIanu fotsq,
TUIOIA/IM KYXHH Kitsq M pacCTOSIHUS OT LIEHTpa dist CAeAyIOUIM 00pa3oM:

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

IIpu 5ToM paucrepcus OMMOOK cocTaBuseT s°=35,24. B Kakux Ipenenax MOXKeT
HAXOJMTCS 1IeHA HAa KBapTUPY C MapameTpamu fotsq=32; kitsq=6; dist=15 c BeposiTHOCTBIO 95%
(=1,96).

A) [208,23; 346,37];

b) [265,67; 288,94];

B) [275,34; 279,26];

I') [242,06; 312,54].

39. llena Ha JOBYXKOMHATHBIE KBApTUPBI price 3aBUCUT OT OOIIeH IUIoUlanu fotsq,
IUIOINAAM KyXHU kitsq W pacCTOSIHUSI OT LEHTpa dist CIeayIoUM 00pa3oM:

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

[Ipu >ToM pucrepcus OMMOOK cocTaBuseT s°=35,24. B Kkakux mpenenax MOKeT
HaxOJIUTCA II€HA Ha KBapTUPY ¢ mapamerpamu totsq=40; kitsq=8; dist=5 c BeposTHOCTBIO 95%

(t=1,96).

A) [300,27; 323,54];
B) [309,94; 313,86];
B) [276,66; 347,14];
T) [242,83; 380,97].



40. Ilena Ha OJHOKOMHATHBIC KBAapPTHPHI price 3aBUCUT OT OOIIEH Momanu totsq,
TUIOINAAN KyXHU kitsq W pacCTOSIHHSI OT aBTOOYCHOM OCTaHOBKH dist CIEAYIOUIMM 00pa3oM:

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

[Ipu »TOM nucniepcus OMMOOK COCTABIISET s2=51,7. B xakux npeaenax MOKET HaXOAUTCS

[[eHAa Ha KBapTUPY ¢ mapameTpamu totsq=40; kitsq=8; dist=5 ¢ BeposaTHOCTBIO 95% (=1,96).

A) [237; 340,4];

B) [274,61; 302,79];
B) [187,37; 390,03];
T) [286,74; 290,66].

4]1. llena Ha OJHOKOMHATHBIC KBAapPTUPBI price 3aBUCHT OT OOILECH IUIOMAAM fofsq,
IUIOLIA/IM KyXHH Kitsq M pacCTOSIHUS OT aBTOOYCHOM OCTaHOBKH dist CIEAYIOIUM 00pa3oM:

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

IIpu 5TOM aucriepcus omKUOOK cocTaaseT s°=51,7. B Kakux mpejieiax MosKeT HaXOUTCs

[[eHa Ha KBapTUpy ¢ napamerpamu totsq=40; kitsq=8; dist=5 ¢ BeposaTHocTbIO 99% (=2,58).

A) [155,53; 421,87];
B) [286,12; 291,28];
B) [270,18; 307,22];
T) [237; 340.4].

42. llena Ha OJHOKOMHATHBIE KBapTHPHI price 3aBUCUT OT OOIIeH mMmiomaau totsq,
TUTOIIA/IA KyXHH Kitsq M pacCTOSIHUS OT aBTOOYCHOM OCTaHOBKH dist CIIEAYIONUM 00pa3oM:

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

IIpu >ToM aucriepcHs omuOoK cocTapiseT s°=31,7. B kakux mpejenax MOKeT HaXOJAUTCS

[[eHa Ha KBapTUPY ¢ mapameTpamu totsq=30; kitsq=4; dist=4 ¢ BepoaTHOCTBIO 99% (=2,58).

A) [244,7; 273,71
B) [177,55; 340,85];
B) [256,62; 261,78];
T) [227,5; 290,9].



43. WuTepBaiibHasg OLIEHKA MpPU TPOTHO3UPOBAHWM 3HAUYCHUS CIy4allHON BEJIIMYHMHBI
3aBUCHUT OT

a) yuclia 3HaYeHUH cy4yailHOW BEJIMYMHBI,

0) Aucrepcuu ciydyailHOW BETUYHHBI;

B) CpEIHEro 3HAUCHHUS CITy4YailHOW BEIHYMHBI.

44. Kako#t MeTO/1 HE UCIIOJIB3YETCS JJI CIIIAKUBAHUS CTAIlMOHAPHOTO BPEMEHHOTO psijia’?
a) METO/I CKOJIB3SIIET0 CPETHETO;
0) METOJ] HAMMEHBIITUX KBAJIPATOB;

B) TPEXILArOBbIil METO/.

45. Ilpu  HaxOXJIEHUM  OLEHOK  IapaMeTpoB  CUCTEMbl  OJIHOBPEMEHHBIX
9KOHOMETPUYECKUX YPAaBHEHHUH HE UCIIOJIb3YETCS:

a) TpeXIIaroBblii METOI;

0) KOCBEHHBII METO/T;

B) METO/]I CKOJIB3AIINX CPEIHUX;

T') IBYXIIaroBbIid METO/I.

IlepeyeHnb BONPOCOB /1J1s1 IPOMEKYTOYHOI0 KOHTPOJIsI 3HAHUI Ha 3a4eTe:

1. DOxoHOMETpUKA: LIE€TH, 3a/1a4H, B3aUMOCBS3b C IPYTUMH HAyKaMH.

2. DOKOHOMHKO-MaTeMaTHYeCKHe MoJend U ux kinaccupuxauusa. [Ipumepst
AKOHOMETPUYECKUX MOJIETIEH.

3. Tunsl JaHHBIX JUIS1 5KOHOMETPHUYECKOTO MOJIETUPOBAHUSI.

4. ITapHast perpeccusi: HIOCTPOEHUE U UCCIIEIOBAHUE.

5. Meton nanmenbmux kBaapatoB (MHK). Coiictea MHK.

6. DneMeHTBbI KOpPENIIMOHHOTO aHanu3a. M3MepuTenu TeCHOTHI CBSI3H.

7. JlucnepcroHHBIA aHaIU3 pe3ynbTaToB perpeccuu. OIeHKa 3HAUMMOCTHU YpaBHEHUS
perpeccuu.

8. HennHeliHble perpeccuy U UX JUHEapu3alusl.

9. OneHka KadyecTBa HETMHENHBIX MOJIENIE PErPECCUH.

10. Krnaccuueckas JuWHEHas MOJENIb MHOXXECTBEHHOM perpeccur. OleHKa ee
HEU3BECTHBIX IapaMeTPOB,

CTaTHUCTUYECKUE CBOWCTBA OLICHOK.

11. Ilpu3Haku W TNpUYUHBI  MYJIBTHUKOJUIMHEAPHOCTH. MeToapl  yCTpaHEHHs

MYJIBbTHKOJUIMHCAPHOCTH.



12. VYpaBHeHHME MHOXECTBEHHOHW perpeccMd B CTaHAApPTU30BAaHHOM MaciiTaoe.
B3anmocss3p

K03 (HUIIMEHTOB YUCTOU perpeccuu ¢ b -kodPPuIreHTamu.

13. YacTHbIEe ypaBHEHUS PETPECCUMU.

14. O1eHka KauyecTBa ypaBHEHHSI MHOKECTBEHHON PErpecCcum.

15. ®uKkTUBHBIC IEPEMEHHBIE BO MHOKECTBEHHOM PErpecCUH.

16. O6o06menHas JUHENHAsI MOJIEb MHOKECTBEHHOW  perpeccuu C
reTePOCKETACTUYHBIMU OCTaTKAMH.

17. O000menHas JIMHEHHAas MOJEIb MHOKECTBEHHOU perpeccuu C
ABTOKOPPEINPOBAHHBIMHU OCTaTKaMH.

18. IMapameptuyeckwnii Tect I'onbadensaa-Kpanara.

19. BpeMeHHBbI€ psi/ibl. DJE€MEHThl BPEMEHHOTO psJIa.

20. CBoiicTBa Bp€MEHHBIX PsIIOB

21. IlpenBapuTenpHblil aHAIU3 U CIVIAKUBAaHUE BPEMEHHOT'O pAJIa.

22. Metoabl BBISIBIICHUS HATMYUS TPEH/A.

23. MoaenupoBaHHie Ce30HHBIX U IIUKINYECKUX KOJIeOaHuH.

24. MopenupoBaHUe€ TEHJECHUUHM BPEMEHHOIO psAla NOpH HaJUYUU CTPYKTYPHBIX
W3MEHECHUH.

25. Cucrembl TMHEWHBIX OJTHOBPEMEHHBIX YPaBHEHUH.

26. UneHTuunupyeMocTb CUCTEMbI THHEHHBIX OTHOBPEMEHHBIX YPABHEHHIA.

27. KocBeHHBI METOJI HaMMEHBIIUX KBaJApaTOB. J[ByXIIaroBblii METOJ HAMMEHBIIUX
KBaJIpaToB.

28. lunaMuyecKkre SKOHOMETpUIEeCKre Moiesd. Moienu ¢ pactpe/IelICHHBIM JIarOM.

29. luHaMuyecKkre SKOHOMETpUUecKrue Moieniu. Mojienu agjanTUBHBIX OXKUAaHUMH.

30. Tectel Ha ycroitunBocTs: TecT Yoy, F-Tect.

31. IloHsATHS IPOTHO3a U MPOTHO3UPOBAaHUSL. MeTOo bl TPOrHO3UPOBAHUS

32. [Iporno3upoBanue SKOHOMMYECKOI TUHAMUKU c HCIIOJIb30BaHUEM
AKCTPAMOJISILIMIOHHBIX METOJIOB

33. IIporHo3umpoBaHME SKOHOMMUYECKON JUHAMMKM C MCIOJIb30BAaHUEM METOJ0OB
MOJIETTUPOBAHUS

34. IlporHo3upoBaHWE SKOHOMHUYECKOW JMHAMUKH C HCIOJb30BAHUEM HKCHEPTHBIX
METO/I0B

35. OueHka kauecTBa MOJIETIEN IPOTHO3UPOBAHUS

36. Pa3nuunble BUAbl pucKoB. [10AX0BI K YIIPABIECHUIO pUCKaMHU.



5.5. Memoouueckue mamepuansl, onpeoenarujue npoueodypsl OUCHUBAHUA 3HAHUIL,
YMeHuil, HaébIKO8 U (uau) onvlma OeAmMeIbHOCMU, XAPAKMEPUSYIOWUX IMAaAnbl

dopmuposanus komnemenyuii

OTBeThl 00yYaroIerocsi Ha 3a4eTe OICHUBAIOTCS KaXIbIM TearOrn4eCKUM pabOTHUKOM
110 BapUaHTY 3a4TEHO/HE3aYTEHO.

Kputepuu orieHku oTBETa Ha BOMPOCHI TEOPETUUECKOTO OJIOKA:

«3auteHo» — oOywaromuiics TayOOKO M IPOYHO OCBOMJI IPOrPaMMHBIM MaTepua,
MCYEPIIBIBAIOIIE, IIOCIEAOBATEIBHO, I'PAMOTHO M JIOTMYECKH CTPOMHO €ro M3JIaraer, TECHO
yBSA3bIBAET C 3a7ayaMu U OyJyliedl JesTeNbHOCTbIO, HE 3aTpyJIHSAETCS C OTBETOM IpuU
BUJIOM3MEHEHHUH 3a/IaHus, CBOOOJHO CHpaBISETCS C 3aJadyaMU U MPAKTUUYECKUMHU 3aJaHUSIMHU,
MPaBUJIBHO OOOCHOBBIBAET MPHUHSTHIE PELICHUS, YMEET CaAMOCTOATENBHO 0000IIaTh U U3J1araTh
MaTepual, He J0IycKasi OlIMOOK;

«He3zauTeHo» - 00yuaromuiics He 3HaeT 3HAYUTEIbHON YaCTH MIPOTrpaMMHOTO MaTepHaia,
JIOTYCKAeT CYIIECTBEHHBIC OMIMOKH, C OONBIIMMU 3aTPYIHEHUSMHU BBIMOTHSIET MPAKTHUECKUE
3a/laHusl, 3a/1a4U.

Kpumepuu oyenxu npakmuueckozo 3adanus.:

«5» — 3aJlaHH€ BBIIOJHEHO BEPHO, JIaHbI SCHBIE AHAJUTUYECKUE BBIBOJBI K PELICHUIO
3a/1auu, MOJIKPEIUIEHHBIE TEOPUEH;

«4» — 3a7jaHuE BBINOJHEHO BEPHO, OTMEYAETCS XOpPOUIee pa3BUTHE APIyMEHTA, OJHAKO
OTMEYEHBI IOTPEIIHOCTH B OTBETE, CKOPPEKTUPOBAHHbBIE MPU COOECET0BaHUN;

«3» — 3aJaHuE BBHIIOJHEHO C MaTEeMaTHMYECKUMHU OLIMOKaMH, OTCYTCTBYIOT JIOTMUECKHE
BBIBOJIbI U 3aKJIIOUEHUS K PEUICHUIO;

«2» — 3amaHHe He BBHIMOJIHEHO, MPEJCTAaBIEHHBIE pacueThl MPOBEIEHBI C OIIMOKaMH,

CACIaHbl HECBCPHBIC BBIBOALI 110 PCIICHHUIO 3aa4u.

6. IlepeyeHb OCHOBHO M JONOJTHUTEIBLHON YUeOHOM JIUTEPATYPHI IS

OCBOEHHUS Y4eOHOM IMCIUTIIUHBI

6.1. Ocnoenan numepamypa.

1. SIkoBnes, B. I1. OxonomeTpuka : yueOnuk / B. I1. fIxoBneB. — Mocksa : JlamkoB u K¢,
2021.—-384 c. : ui., Tabn. — (YuebHble n3anus g 6akanaBpoB). — Pexum pocrymna: o

noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=684237



6.2. /lononnumenvnasn numepamypa no Oucyuniune:

1.DOxoHoMerpuka : yueOnuk : [16+] / K.B. banaun, B.H. Bamnsikos, H.A. Bpsi3ranos u
ap. ; nmox pea. B.b. Yrtkuna. — 2-e uszn. — Mocksa : JlamkoB u K°, 2017. — 562 c.
http://biblioclub.ru/index.php?page=book&id=452991

7. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOMN CeTH
«AHTEepHET», COBpeMEeHHbIe NPO¢)eCCHOHAIbHBIE 0a3bl JAHHBIX U
HH(pOPMALMOHHBbIE CUCTEMbI, HEO0OX0AMMBbIE [IJISI 0CBOEHHS Y4eOHOI

AUCIHUILIHHBI

1. 1. http://minobrnauki.gov.ru — caiitr Muno6puayku P®

2. http://biblioclub.ru -3BC YuuBepcuteTckas 6udiarorexa

3. https://ro-edu.ru/ — Memuanoptain «Poccuiickoe 00pa3oBaHue»
4
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http://www.prlib.ru — IIpe3unenTckas 6ubanorexa
http://www.rusneb.ru — HanmonanpHas s51eKTpoHHast OnOaroTeKa
6. http:/lib.icone.ru - OnexrponHo-Oumbnuoreynas cucreMa AHO BO «UuctuTyT

HENPEPBIBHOTO 00pa30BaHUS»
7. http://elibrary.rsl.ru/ — caiit Poccuiickoil rocynapctBeHHONH OuOmHOTeKH (pasaen

«OneKTpoHHas: ONOINOTEKAY)
8. http://elibrary.ru — Hayunas snexTponHas 6ubnuoreka «Elibrary»
9. https://rosstat.gov.ru/ — caiit DeaepanbHO CITy>KOBI TOCYIAPCTBEHHOMN CTAaTHCTUKU
10. http://economicus.ru - 3KOHOMHYECKHUH TIOpTaj, TJ€ IPEACTABICHBI DPAOOTHI H

O6uorpaguu M3BECTHBIX SKOHOMHUCTOB, MPO(ECCHOHATBHBINA KaTajaor 3KOHOMHYECKHX PECypCcOB
WuTepHer, 5SKOHOMHYECKass  KOH(pepeHIUs, y4eOHO-METOAMYECKHE  MaTepuanbl s
IPENOAAOIINX U U3YYalOIIUX 3KOHOMHKY, TOI00pKa CIIOBAapel, SHIMKIONEANH, CIPAaBOYHUKOB
[0 CaMbIM Pa3HOOOpa3HbIM 00JACTAM KOHOMMKH, HauOojiee IMOJIHOE coOpaHue JeKUuil 1o

SKOHOMHUYECKOH TCOpHUU.

8. Meroanueckue ykazaHus JJ1s1 00y4arUIMXCs M0 OCBOCHUIO Y4eOHOM

JTUCIHMILIMHBI

OcBoeHue oOyyaromMmcsl y4yeOHOM JUCHUIUIMHBI «JKOHOMETPHUKA» IIpeJIoiaraer
W3y4YEHHE MaTEpUaJIOB TUCLUIUIMHBI HAa ayJIUTOPHBIX 3aHATHAX M B XOJE CaMOCTOSITEILHOMN
paboThl. AyAMTOpHBIE 3aHATUS MPOXOIAT B (opMe JEeKIHH U NPAKTUYECKUX 3aHATHIL.
CamocTtosaTenbHass padoTa BKJIIOYAeT pa3HOOOpa3HbIM KOMIUIEKC BHAOB U (QopMm padoThI
oOydJaronuxcs.

JUist yCIemHoro ocBOeHusl yuyeOHOW JUCHUIUIMHBL U JOCTHXKEHHS TIOCTABICHHBIX Iesei
HEOOXOMMO BHHMMATEIIbHO O3HAaKOMHMTBCS HAcTosIed paboyeil mporpammbl  y4eOHOMH
JUCHUITIINHBI. Ee moxer MNpEACTAaBUTH MIPCIIOAABATCIIb HA BBO)IHOfI JIEKITMH UJIHN CaMOCTOSTCIBHO

oOyuaronuiics UCroap3yeT nHpopmaruio Ha opunnansHoM MaTepHeT-caiite MHCTHTYTA.


http://biblioclub.ru/

CrnenyeTr oOpaTUTh BHUMaHHE Ha CIUCOK OCHOBHOM M JIOMIOJIHUTEIBHON JINTEPATYPhI, HA
npejyiaraéMble  IperojiaBaTesieM pecypchl HH()OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONW —CEeTH
Wutepuer. Dta nHpopmanus HeoOXoauMa I CaMOCTOATENbHOW paboThl 00yUaromerocs.

[Ipu moAroTOBKE K ayJUTOPHBIM 3aHATHSAM HEOOXOIMMO MOMHHUTH OCOOCHHOCTH KaXKIOU
(dbopMBbI ero MpoBeICHUSI.

Ilooeomoska k V‘{€6HOMV 3AHAMUIO TEKYUOHRHO20 muna 3aKJIII04acTCA B CIICAYIOUICM.

C menpio obOecrieyeHusl YCIENTHOro OOy4YeHHs OOydaroluicsl JOHKEH TOTOBUTHCS K
JIEKIIMH, TIOCKOJIBKY OHa SBISICTCS Ba)KHEHIIeH (opmoil opraHu3anuu y4eOHOro Ipoliecca,
MOCKOJIbKY:

- 3HAKOMHT C HOBBIM YUEOHBIM MATEPUAIIOM;

- pa3bsICHSET yueOHBIC 2JIEMEHTHI, TPYAHBIC ISl TOHUMAHHS;

- CUCTeMAaTHU3UPYyeT YUeOHBIH MaTepua;

- OpUEHTHUPYET B y4eOHOM IMpoIiecce.

C 3TO0i1 enpo:

- BHUMATEJIbHO [TPOYMTANTE MaTEepHall PEAbIYIIEH JTEKIINH;

- 03HAKOMBTECh C YYEOHBIM MaTepUaIOM IO YYEOHHMKY M Y4eOHBIM MOCOOUSM C
TEMOW NPOYUTAHHOM JICKIIHH;

- BHECHUTE JIONOJIHEHUSI K MOJIyYEHHBIM paHee 3HAHUSAM [0 TeME JICKIMU Ha MOJIAX
JIEKIIMOHHOM TETPAJIH;

- 3aIMILIATE BO3MOXKHBIE BOIPOCHI, KOTOPHIE BBl 3aJaJUTE JIEKTOPY Ha JIEKLHUH I10
MaTepually U3y4eHHOM JIEKLINUH;

- IIOCTAapaNTECh YSICHUTh MECTO U3YyYa€MOM TEMBI B CBOEH MTOATOTOBKE;

- y3HalTe TeMy MPeACTOsIIEH JeKIUH (0 TEMaTHYECKOMY IJIaHy, 0 HHPOPMAIHH
JIEKTOpA) U 3alUIINTEe HHPOPMAIIUIO, KOTOPOU BBI BIIAJIEETE IO TAHHOMY BOTIPOCY

Tlooeomoska k npaxkmu4eCcKomy 3arAmuro

[Ipy mOArOTOBKE K TMPAKTUYECKOMY 3aHSATHIO CIEAyeT OOpaTUTh BHHMAaHHE Ha
CIIeyIOIIMEe MOMEHTBI: Ha TMPOIEeCC MpeIBAPUTENIbHON MOATOTOBKM, Ha pabOTy BO BpeMms
3aHATHA, 00pabOTKY MOITYYEHHBIX PE3YJIbTaTOB, UCIPABIICHUE TIOTYyYEHHBIX 3aMEUYaHUN.

IIpeosapumenvras no02omoska K NPakKmu4eckomMy 3ausAmulo 3aKJII0YaeTcsl B U3y4YEeHUU
TEOPETUYECKOr0 MaTepHalia B OTBEACHHOE Il CAMOCTOSATEIbHONU pabOoThl BpeMsi, 03HAKOMJICHHE
C MHCTPYKTUBHBIMU MaTE€pHaAIaMH C LIETIbI0O OCO3HAHUS 337]a4 MPAKTUYECKOTO 3aHSATHUS.

Paboma 6o epema nposedenus npakmuueckozo 3aHAmMuUsA BKIIOYAET HECKOJBKO
MOMEHTOB:

- KOHCYJIbTUPOBAHHE CTYJEHTOB NPENOJABATENSIMU C 1LEJbI0 MPEJOCTABICHUS
ucuepnbiBarommield  mHoOpManuu, HEOOXOAUMOW  JUISi  CAaMOCTOSATEIHHOTO  BBIMTOJHEHUS
MPEUIOKEHHBIX MPENoiaBaTeNieM 3a/1ad, O3HAKOMJICHHE C MpaBHJIAMU TEXHUKH O€30MacHOCTH
npu paboTe B ayJUTOPHH,



— CaMOCTOSITEIbHOE BBINIOJHEHNWE 3aJaHUil COTJIACHO OO0O03HAYCHHOM Yy4eOHOM
MIPOrpaMMON TEMATHKHU.
CamocTosiTeJIbHas padoTa.

Jnst Gosee yrayONEHHOrO HW3YyYeHHUsS TEMBbl 3aJaHds IJIsi CaMOCTOSITEIbHOW pabOThI
PEKOMEHIyEeTCsl BBINOJHATh MMApaUICIbHO C HW3YYEHUEM JIaHHOW Tembl. [lpu BbIIOIHEHUU
3aJaHUi 10 BO3MOXXHOCTH HCIIOJI3YHTE HarJIAHOE WpeJCTaBlIeHUe Marepuana. bomee
noipoOHas MH(OpMalMg O CaMOCTOSITENbHOM padoTe MpelcTaBieHa B pasfenax «YueOHOo-
METOJMYECKOe O00ecleueHne CaMOCTOATEIbHOW paboThl 1O JAMCHUILIMHE (MOIYIIO)»,
«Mertoanueckre yka3zaHusl K CAaMOCTOSTEIILHON paboTe MO JUCIHUILTHHE (MOIYITIO)).

Ilooeomoska k 3auyemy

K 3adyery HE0OX0IMMO T'OTOBUTCS LIEJIEHAIPABICHHO, PErYJISIPHO, CUCTEMATUYECKU U C
NEePBBIX JAHEW 00yuyeHUs MO AaHHOM AucuuIuinHe. [IonbITKM OCBOUTH y4eOHYIO AUCLMILIMHY B
NEepUoJ, 3aYeTHO-IK3aMEHALIMOHHOW CEecCUM, KaK MpPaBUJIO, MPUHOCAT HE  CIMILIKOM
YOBJIETBOPUTEIIbHBIE PE3YJIbTATHI.

ITpu moAroToBKE K 3aueTy U 3K3aMEHy 0OpaTHTe BHUMAaHUE Ha IPAKTUUYECKHUE 3aJaHHsl Ha
OCHOBE TEOPETHUUYECKOI0 MaTepraa.

[Ipy moAroToBKe K OTBETY HAa BONPOCHI 3a4eTa U IK3aMEHa I10 TEOPETUYECKOM yacTu
y4eOHOW NMCUMIUIMHBI BBIIEIUTE B BOIPOCE TIJIABHOE, CYLIECTBEHHOE (IIOHSTHSI, NPU3HAKHU,
KJIaccu(UKalUK U Ip. ), IPUBEAUTE IPUMEPHI, WILTFOCTPUPYIOIUE TEOPETUUECKUE MOJTOKEHHSL.

ITocne mpenIoKEHHBIX YKa3aHUH y oOyvaromuxcs JOKHO c(HOpMHUpPOBAThCS YETKOE
npeJcTaBieHne 00 00beMe U XapaKkTepe 3HaHUM M YMEHUH, KOTOPbIMHU Ha0 Oy/eT OBIa/lETh 10

U CITATIIIVHE.

9. IIporpammHoe o0ecnieyeHre HHPOPMALMOHHO-KOMMYHUKAIMOHHBIX

TEeXHOJOTHM

9.1. Hnghopmayuonnvie mexnonozuu

1. IlepcoHanbHBIE KOMIIBIOTEPHI;
2. JlocTyn K UHTEPHET

3. Ilpoexkrop.

4. Cucrema VOTUM

9.2. Ilpocpammmnoe obecneuenue

1. Windows 7



2. LibreOffice Writer,
3. LibreOffice Calc,
4. LibreOffice Impress

9.3. Hughopmayuonnwie cnpasounvie cucmemol

1.  CmpaBouyHO-IIpaBOBasi CUCTEMa MO 3aKoHOJaTenbCcTBY Poccuiickoit ®enepanuu

I"apanr - http://www.garant.ru/

2. Cnpapounas npaBoBas cucrema KoncynwsrantlImtoc -http://www.consultant.ru/

10. ITepeyenb MaTepHATbHO-TEXHNYECKOI0 0O0ecne4YeHusi He00X0AMMOro 1JIs

peaju3anyu NPpOorpaMmbl 0 y4eOHOM JUCHUILITHHE.

HaumMeHoBaHue NoMelleHUI 115 NPOBeAeHUS
BceX BU/J0B Y4eOHOM /1eiTe/IbHOCTH,
NPexyCMOTPEHHOH Yy4eOHbIM IIJIAHOM, B TOM
YyHce MOMelleHus VIS CaMOCTOSATeJIbHOM
padoThI, ¢ yKa3aHHeM NepeyHsi OCHOBHOIO
000opy/noBaHMsl, y4eOHO- HATVISI/IHBIX OCOOMI U
HCIOJIb3YeMOro NPOrpaMMHOIo odecrieyeHHs

Anpec (MeCTONOI0KEHHE)
NoOMelleHuil VISl MPoBeIeHus1 Bcex
BH/I0B Y4eOHOM J1eATeJbHOCTH,
NpPe1yCMOTPEHHOH Y4eOHbIM MJIAHOM
(B ciydae peaju3anuu
o0pa3oBaTe/IbHON NPOrpaMMbl B
ceTeBOi (hopMe JTOMOJTHUTETHHO
yKa3bIBaeTC HAUMEHOBaHH e
OpPraHM3alMu, ¢ KOTOPOii 3aK/TI0YeH
J0r0BOP)

YueOnas aynuropus NeS
Ocnamenue:

Cryn ¢ mronutpoM — 48 mr.

Cron npenogaBarens — 1 mrT.
Cryn npenogasatens — 1 wr.
OkpaH 607b110T0 pazmepa— 1 miT.
Memnosas nocka — 1 mr.

Hoyt6yxk - 1 mrT.

ITpoexrop INFocus -1 mr.

115114, r. MockBa, BH.T€p.T.
MYHULMIIATIBHBIN OKPYT J[aHNI0BCKHIA,
Ha0. [lepOeneBckas, a. 11, atax No 1,
HEXXHJIOE TIOMEIICHHUE, TII0IIA IhI0
479.2 M2 (4acTh HEXKHUIIOTO
TIOMEIICHUS )

ITomemenne 1Jist CAMOCTOATEILHOM Pa0dOTHI
OcHaienue:

Cryn ¢ mronuTpoM — 25 mr.

Cron npenogasarens — 1 mrT.,

Cryn npenogasatens — 1 wr.

[TepconanbHbBIN KOMITBIOTED € TIepudepue, ¢
BO3MO>KHOCTBIO ITOJIKJIFOUEHUS K CETH
«HTepHeT» U obecrieueHneM 10CTyIa B
AIIEKTPOHHYIO UH(POPMALMOHHO-
oOpa3zoBaTenbHyto cpeny Opranuzanuu. — 1 mr.
MOV -1 mr.

115114, r. MockBa, BH.Tep.T.
MYHULUANIAIBHBIN OKPYT J[aHWIIOBCKUH,
Ha0. [lepOeneBckas, a. 11, atax No 1,
HEXHUJI0€ MMOMEIIEHNE, TUTOIAIbI0
479.2 M2 (4acTh HEXKHUIIOTO
MTOMEILIEHNUS )




11. O0pa3oBare/ibHbIC TEXHOJIOTHH

[Ipu peanmmu3zaruu y4eOHOW NUCIUTUTMHBI «JKOHOMETPUKA» TPUMEHSIOTCS Pa3INYHbIC
00pa3oBaTeyibHbIE TEXHOJIOTUH.

OcBoeHne y4eOHOU AMCHIUIUIMHBI « IKOHOMETPHKA» MPEIyCMaTPUBACT HCIIOIB30BAHNE
B y4eOHOM TpoIlecCe aKTHBHBIX M HWHTCPAKTUBHBIX (DOpPM TNPOBENCHHS yYEOHBIX 3aHITHHA B
dopMe amckyccuid, pa3dopa KOHKPETHBIX CHTyallMid M MPAKTHYECKHX 3a7]ad B COYCTAHUU C
BHEAYIUTOPHOH paboToil ¢ menpio GopMHUpPOBaHUS U Pa3BUTHUS MPO(HECCUOHATHHBIX HABBIKOB

00y4aromuxcs.




  f (   X 1 ,   X 2 ,   X 13 , … ,   X  m )


    X 1 ,   X 2 ,   X 13 , … ,   X  m  


  f (   X 1 ,   X 2 ,   X 13 , … ,   X  m )


    Y  t = f (   X 1 ,   X 2 ,   X 13 , … ,   X  m )


    r  y , x =    ∑   ( y −   y - )  ( x −   x - )    ∑     ( y −   y - ) 2  ∑     ( x −   x - ) 2 =   C O V  ( x , y )    𝜎  x   𝜎  y ,


  C O V  ( x , y ) =  1  N   ∑  i = 1  N   (   x  i −   x - )  ( y −   y - ) ,


    x - =     ∑  i = 1  N    x  i  N


    r    y x 1


    r    y x 2


    r    y x  m


    r    y x 1


    r    x 1   x 2


    r    x 1   x  m


    r    y x 2


    r    x 1   x 2


    r    x 2   x  m


    r    y x  m


    r    x 1   x  m


    r    x 2   x  m


    t  н а б л =      r 2  1 −   r 2  ( n − 2 )


    r    y x 1 >   r    x 1   x  k


    r    y x  k >   r    x 1   x  k


    r    x 1   x  k < 0 . 8


    Y  i =   a 0 +   a 1   x  i 1 +   a 2   x  i 2 + … +   a  m   x  i m +   𝜀  i


  Y = X ∝ + 𝜀


  Y =  [      y 1     y 2   …     y  n ] , X =  [    1    x 11  …    x  1 m   1    x 21  …    x  2 m   …  …  …  …   1    x  n 1  …    x  n m ]


  ∝ =  [     ∝ 0    ∝ 1   …    ∝  m ]


   ∝ 1 ,    ∝ 2 , …  ∝  m


  Y = X ∝ + 𝜀 =   Y ^ + 𝜀


  𝜀 = y − X ∝


    Y ^


  𝛼 =    (   X  T X )  − 1   X  T Y


    Y ^ =  ∝ 0 +  ∝ 1 x


   ∝ 0 ,  ∝ 1


   ∝ 1 =    1  N  ∑   ( x −   x - )  ( y −   y - )   1  N  ∑     ( x −   x - ) 2 =    1  N  ∑   ( x −   x - )  ( y −   y - )    𝜎  x 2 =    ∑   ( x −   x - )  ( y −   y - )   ∑     ( x −   x - ) 2 =   C O V  ( x , y )  V A R  ( x ) =   r  x , y     𝜎  y    𝜎  x


   ∝ 0 =   y - −  ∝ 1   x -


   ∝ 0 =   y - −  ∝ 1   x -


  R =  1 −     S  e 2    S  y 2 =  1 −    ∑    e  ( t ) 2   ∑     (   y  t −     y  t - ) 2 =     ∑     (     y  t ^ −   y - ) 2   ∑     (   y  t −   y - ) 2


    S  e 2


    S  y 2


    R 2 = 1 −    ∑  e    ( t ) 2   ∑     (   y  t −     t  t - ) 2 =    ∑     (     y  t ^ −   y - ) 2   ∑     (   y  t −   y - ) 2


      R 2 -


      R 2 - = 1 −  ( 1 −   R 2 )   n − 1  n − k − 1


    v 1 =  ( n − 1 )


    v 2 =  ( n − k − 1 )


  F =       R 2  k   ( 1 −   R 2 )  ( n − k − 1 )


    t  a j =   a  j /   S  a j


    S  a j =   S  e    b  j j


    S  e =     ∑  e    ( t ) 2  n − k − 1


  Э  ( j ) = a  ( j )   X  c p /   Y  c p


  𝛽 ( j ) = a ( j )   S  x j /   S  y


  𝛽 ( j ) = a ( j )   S  x j /   S  y


    S  x j


  ∆  ( j ) =   r  y j 𝛽 ( j ) /   R 2


    S    y ^


  U  ( l ) =   S    y ^   t  k p    V  п р


    V  п р =   X  п р  T    (   X  T X )  − 1   X  п р


    V  п р =   X  п р  T    (   X  T X )  − 1   X  п р


    X  п р  T =  (   X  1 ( n + l ) ,   X  2  ( n + l ) , … ,   X  m ( n + l ) )


  U  ( l ) =   S    y ^   t ∝  1 +  1  n +      ( X  ( n + l ) −   X  с р ) 2    ∑  t = 1  n     (   X  t −   X  с р ) 2


    S    y ^


    S    y ^ =      ∑  t = 1  N    𝜀  t 2  N − 2


   (   y  t −   y - )


     (   y  t −   y - ) 2


   (   x  t −   x - )


     (   x  t −   x - ) 2


   (   y  t −   y - )  (   x  t −   x - )


    r  y , x =   4896 . 38   158718 . 4 х 362 . 05 = 0 . 646


    r    y x 5 = 0 . 816


    r    y x 2 = 0 . 646


    r    y x 1 = 0 . 678


    r    X 1   X 5 = 0 . 96


   (      a 0     a 1     a 2 ) =    [  (    1  1  …  1     x  1 , 1    x  1 , 2  …    x  1 , 16     x  2 , 1    x  2 , 2  …    x  2 , 16 )  (    1    x  1 , 1    x  2 , 1   1    x  1 , 2    x  2 , 2   …  …  …   1    x  1 , 16    x  2 , 16 ) ]  − 1  (    1  1  …  1     x  1 , 1    x  1 , 2  …    x  1 , 16     x  2 , 1    x  2 , 2  …    x  2 , 16 )  (      y 1     y 2   …     y 16 )


   (   X  T X ) =  (    16  148 . 7  1715 . 7   148 . 7  1744 . 03  16036 . 2   1715 . 7  16036 . 2  184282 . 13 )


   (   X  T X ) =  (    16  148 . 7  1715 . 7   148 . 7  1744 . 03  16036 . 2   1715 . 7  16036 . 2  184282 . 13 )


     (   X  T X )  − 1 =  (    39 . 2314  0 . 06752  − 0 . 3711   0 . 06752  0 . 00299  − 0 . 00088   − 0 . 3711  − 0 . 00088  0 . 00354 )


     (   X  T X )  − 1 =  (    39 . 2314  0 . 06752  − 0 . 3711   0 . 06752  0 . 00299  − 0 . 00088   − 0 . 3711  − 0 . 00088  0 . 00354 )


  a =    (   X  T X )  − 1   X  T Y =  (      a 0     a 1     a 2 ) =  (    − 1471 . 314   9 . 568   15 . 754 )


  a =    (   X  T X )  − 1   X  T Y =  (      a 0     a 1     a 2 ) =  (    − 1471 . 314   9 . 568   15 . 754 )


  Y = − 1471 . 314 + 9 . 568   X 1 + 15 . 754   X 2


  R =    R 2


    R 2 = 1 −    ∑  e    ( t ) 2   ∑     (   y  t −     t  t - ) 2 =    ∑     (     y  t ^ −   y - ) 2   ∑     (   y  t −   y - ) 2


      R 2 - = 1 −  ( 1 −   R 2 )   n − 1  n − k − 1


    S  e =     ∑  e   ( t ) 2  n − k − 1


   ∑     (     y  t ^ −   y - ) 2


   ∑     (     y  t ^ −   y - ) 2 / k


  F =     R 2 / k   ( 1 −   R 2 ) ( n − k − 1 )


   ∑  e   ( t ) 2


   ∑  e    ( t ) 2 / ( n − k − 1 )


   ∑     (   y  t −   y - ) 2


  Y = − 1471 . 314 + 9 . 568   X 1 + 15 . 754   X 2


  d =   ∑  t = 2  N     [ e  ( t ) − e ( t − 1 ) ] 2 :   ∑  t = 1  N  e   ( t ) 2 =   30336 . 23  22360 . 10 = 1 . 357


  S   E    r  k = 1 /  n


   1   n =  1   16 = 0 . 25


  − 1 . 96 ∗ 0 . 25 ≤   r 1 ≤ 1 . 96 ∗ 0 . 25


  − 0 . 49 ≤   r 1 = 0 . 305 ≤ 0 . 49


    R 2 =   R    y x 1   x 2 2 = 1 −    ∑  e    ( t ) 2   ∑     (   y  t −     t  t - ) 2 =    ∑     (     y  t ^ −   y - ) 2   ∑     (   y  t −   y - ) 2 = 1 −   22360 . 104  158718 . 44 =   136358 . 3  158718 . 44 = 0 . 859


  F =     R 2 / k   ( 1 −   R 2 ) ( n − k − 1 ) =   0 . 859 / 2  ( 1 − 0 . 859 ) / 13 = 39 . 6


    t  a j =     a  j    S  a j =     a  j    S  e ∗    b  j j


     (   X  T X )  − 1 =  (    36 . 2314  0 . 06752  − 0 . 3711   0 . 06752  0 . 00299  − 0 . 00088   − 0 . 3711  − 0 . 00088  0 . 00354 )


     (   X  T X )  − 1 =  (    36 . 2314  0 . 06752  − 0 . 3711   0 . 06752  0 . 00299  − 0 . 00088   − 0 . 3711  − 0 . 00088  0 . 00354 )


    b 22 = 0 . 00299


    b 22 = 0 . 00299


    b 33 = 0 . 00354


    t  a 1 =   9 . 5684  2 . 2659 =   9 . 5684  41 . 473  0 . 00299 = 4 . 223


    t  a 1 =   9 . 5684  2 . 2659 =   9 . 5684  41 . 473  0 . 00299 = 4 . 223


    t  a 2 =   15 . 7529  2 . 4669 =   15 . 7529  41 . 473  0 . 00354 = 6 . 3858


    t  a 2 =   15 . 7529  2 . 4669 =   15 . 7529  41 . 473  0 . 00354 = 6 . 3858


   Э  i =   a  i ∗   X  с р   : Y  с р


   Э 1 = 9 . 568 ∗   9 . 294  306 . 813 = 0 . 2895


   Э 1 = 9 . 568 ∗   9 . 294  306 . 813 = 0 . 2895


   Э 2 = 15 . 7529 ∗   107 . 231  306 . 813 = 5 . 506


   Э 2 = 15 . 7529 ∗   107 . 231  306 . 813 = 5 . 506


  𝛽 ( i ) = a ( i )   S  x i /   S  y


  𝛽 ( i ) = a ( i )   S  x i /   S  y


    S  y =     ∑     (   y  i −   y  с р ) 2  N − 1


    𝛽 1 = 9 . 568 ∗   4 . 913  102 . 865 = 0 . 457


    𝛽 2 = 15 . 7529 ∗   4 . 5128  102 . 865 = 0 . 691


    𝛽 2 = 15 . 7529 ∗   4 . 5128  102 . 865 = 0 . 691


    X 1 = 12 . 83 − 11 . 616 t + 4 . 319   t 2 − 0 . 552   t 3 + 0 . 020   t 4 − 0 . 0006   t 5


    X 2 = 97 . 008 + 1 . 739 t − 0 . 0488   t 2


  Y = − 1471 . 438 + 9 . 568   X 1 + 15 . 754   X 2


    Y  t = 17 = − 1471 . 438 + 9 . 568 ∗ 5 . 75 + 15 . 754 ∗ 112 . 468 = 355 . 399


    Y  t = 18 = − 1471 . 438 + 9 . 568 ∗ 4 . 85 + 15 . 754 ∗ 112 . 488 = 344 . 179


    Y  t = 18 = − 1471 . 438 + 9 . 568 ∗ 4 . 85 + 15 . 754 ∗ 112 . 488 = 344 . 179


  U  ( l ) =   S  e   t  к р    V  п р =   S  e   t  к р    X  п р Т    (   X Т X )  − 1   X  п р


    X  п р  T = ( 1 ; 5 . 75 ; 112 . 468 )


     (   X  T X )  − 1 =  (    36 . 2314  0 . 06752  − 0 . 3711   0 . 06752  0 . 00299  − 0 . 00088   − 0 . 3711  − 0 . 00088  0 . 00354 )


  U  ( 1 ) = 42 . 968 ,   l = 2 ,     X  п р Т =  ( 1 ; 4 . 85 ; 112 . 488 ) ,   U  ( 2 ) = 45 . 749


  U  ( 1 ) = 42 . 968 ,   l = 2 ,     X  п р Т =  ( 1 ; 4 . 85 ; 112 . 488 ) ,   U  ( 2 ) = 45 . 749

