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BBEJIEHUE

VueGHoe mocobue MpelHa3HauYeHO Ui CTYAEHTOB, OOYdYarolUXcsi IO
HaTpaBlieHUI0 IMOAroTOBKM OakamaBpoB 38.03.04 «l'ocynmapcTBeHHOE W
MyHHUMIIAIbHOE yIpaBieHue». YdeOHOe Nocobre MOMONHSET yJIeOHHKH IO
qucruuiaHaM — «MeTombl  COLMAIbHO-3KOHOMHYECKOI0  IPOIHO3HPOBAHHUSY,
«MaKkposKOHOMUYECKOe TIUIaHHPOBAHNE M IPOTHOZHPOBAHME» U CONEPXKHUT
3a7aHus 00yJalollero Xxapakrepa, pU3BaHHbIe IIOMOYb B OCBOGHHHM 3HAHUI II0
mucipmuiaHe  «MeTogpl  IPOTHO3UPOBAHUS — COLMAIBHO-9KOHOMHUYECKOro
Pa3BUTHAY.

VueGHOe TOCOOHE COOEPXKUT KpaTKOe M3JI0XKEHHE TEeOPETHYECKOro
MaTepualia II0 TeMaM Kypca, KOHTPOJBHBIC BONPOCEl Ml OOCYXKICHUS,
OIUCaHMs PealbHBIX SKOHOMHYECKHX CHTyallMH, YIpaXHEHHA W 3aJadd UL
CaMOKOHTPOJISI CTYICHTOB.

Temspl KOKJIAIOB MOT'YT OBITH MPEITIOKEHB! CTYJSHTaMH B paMKax y4eOHON
nporpaMmbel  Kypca. Ilpu sToM (opMymHpoBKa W COZEpKaHWe COOOLIeHum
JIOJDKHEI COTJIACOBEIBATECS C IIPEOfaBaTelleM.

ITpu npoBeAeHUH CEMUHAPCKUX 3aHATUH HCHONB3YIOTCS pa3iinyHble GOpMBEI
UX OpraHu3alliy: oOCYXIeHHWe COOOIICHWH 110 TeMaM AWCLHUIUIMHEBI, AHAIH3
KOHKPETHBIX CUTYaIM{, BBINOTHEHUE [IPAKTHYECKUX 3a/IaHUI.

Meroaudeckue yKa3aHUS IpeIHa3HAYeHbl JUIs NIPOBEICHUS ayIUTOPHOU U
CaMOCTOSTENPHON paGoThI CTYIEHTOB.



1. COJEP)KAHUE U OIJEHKA COINUAJBHO-9KOHOMUYECKOI'O
PA3BUTHUS

1.1. Coaeprxanne n paKTOPHI IKOHOMHYECKOI0 POCTA M PA3BHTHS

Dkonomuueckuii pocm — JOITOCPOYHOE YBEIHYCHHE IPOU3BOJCTBEHHON
CIIOCOOHOCTH CTpaHBI, OCHOBAHHOE HA TEXHHMYECKOM IIpOTpecce, CIOCOOHOe
obecreunTs HAceIeHHe PACTYIIMM MHOroo0pasueM 61ar. OKOHOMUYIECKHH pocT
O3HAYaeT, YBeJIHUeHNe ITPOM3BOJICTBEHHBIX PECYPCOB, PACHIUPEHUE MACIITaboB
MPOU3BOACTBA, POCT BBITyCKa NPOAYKIWH KM €€ IOTOKOB, HIYIIMX Kak Ha
TeKyllee II0TpeOIIeHNe, TaK U Ha MOII0JIHEHHE IIPOU3BOICTBEHHEIX PECYPCOB.

B KkadecTBe OCHOBHBIX ITOKa3aTelied OSKOHOMHYECKOIO pocTa OOBIMHO
paccMaTpuBaroTcs TeMIbl pocta peansHoro BHII, BBII, namuonamsHOrO
Joxoza, 00peMOB IIPOMBIIUICHHOTO IPOU3BOJICTBA B BAJIOBOM BEIP)KEHHH HIIU
Ha JOynry HaceleHHMA. IIpu 3TOM pacCMOTpeHHE TEMIIOB pPOCTa Ha IyLIy
HACENeHHUS MO3BOJIET y4YeCTh BIUSHHE POCTa HACENICHHS HAa SKOHOMHYECKYIO
JUHAMUKY.

@aKkTOpel OKOHOMHYECKOI'O pOCTa — 3TO IIPOLECCH U SIBJICHWS,
ONpENENIfOIIe  MacluTabbl  yBENWYEHHS  OOBEMOB  HAINOHAIHEHOIO
IIPOU3BOJICTBA.

ITo crocoby Bo3zeHcTBHA Ha SKOHOMUYECKHH POCT Pa3lUyaloT IpAMBIE U
KocBeHHBIE (akTophl. IIpsMble (aKkTOpel HEMOCPENCTBEHHO OIPEAEINIIOT
IIOTEHIIMANl POCTa HAIIMOHAIBHON 5KOHOMUKH. KOCBEeHHEIE (haKTOPHI BIUSIOT Ha
BO3MOXHOCTB BOIUIOLIEHHUS 3TOr0 IOTEHIHANa B NeHCTBUTENbHOCTE. OHM 1160
CIIOCOOCTBYIOT peaju3allid MOTEHIHala, 3aJOXKEHHOro B NPSIMBIX (akTopax,
1100, HAIPOTUB, OrPAaHUYHBAIOT €TO.

B cocTaB npsIMEIX (aKTOPOB BKITFOUAIOTCS:

1. VBenuueHUe YUCICHHOCTH HACENIeHUS U MOBBIIIEHHE KadecTBa TPYAOBBIX
pecypcoB.

2. Poct 06beMa U yiIydiIeHHe KadecTBa OCHOBHOIO KallkTalla.

3. CoBeplIlleHCTBOBaHHE TEXHOJIOTUH U OpraHU3al[{K IPOU3BOACTBA.

4. IloBpIlieHHe KOJNMYECTBA X KayeCTBa HCIOJIB3YEMBIX IPHPOIHBIX
pecypcoB.

5. PocT nmpennpuHIMaTEIbCKIX CIOCOOHOCTEH.

B coctaBe KOCBEHHBIX (PAKTOPOB 3KOHOMHYECKOI'O POCTa MOXXHO BBIIEIUTH
(haKTOPEI peTOKeHNS, GaKTOPHI CIpoca U (PaKTOPHI PACIpEeAEICHHS.

K daxropaM IpeioxKeHus] OTHOCITCS CHUXKEHHE CTeIlleHH MOHOIIOIH3AINK
PHIHKOB, yMEHBILIEHHE LeH Ha (akTopbl IMPOU3BOJCTBA, CHUKEHHE HAJOIOB,
pacllMpeHue BO3MOXKHOCTH NOJTy4eHHsI KPEIUTOB U JIp.

DakTOpEl CHpOCa OINpPEAENAIT BO3MOMKHOCTh IIOTPEONEHHUS pPAacTyIIEro
obpema mpomsBoixcTBa. K TakmMm  (daxTopaM MOXHO OTHECTH pPOCT
MOTPEOUTENbCKHK,  HMHBECTHIHOHHBIX M  [OCYJApCTBEHHEIX  PacXOOB,
paclIupeHye 3KCIOPTa IPOLYKIUH.



K ¢axrtopam pacnpenenenus, OKa3bIBalOIIMM BIMSHHE HA SKOHOMHYECKHMN
pocT, oTHOcsATCs (aKTHUecKass aUIOKalWs IIPOM3BOACTBEHHBIX PECYPCOB IO
oTpaciaM, MPEANPHATHSM W PErHOHAM CTpPaHbl, ASHCTBYIOIIUH B obliecTse
HOPAIOK PacIpeResIeHIs JOX00B MEXIY CyObeKTaMu.

CoyuanvHo-sxoHoOMUYecKoe paseumue — PacIlIPeHHOe BOCIIPOU3BOJICTBO U
MIOCTyIaTeNIbHble KaueCTBEHHbIe U3MEHEHHs YKOHOMMKH, 00pa30oBaHMs, HAYKH,
KyJBETYPBL, YeJIOBEYECKOr0O KaluTala, yPOBHS U KaUeCTBa YKU3HU HACENICHUS.

ConnanbHO-5KOHOMUYECKOe pPa3BUTHE IpelIionaraeT IMOBBIIICHHE YPOBHS
KU3HM HaCeJNeHWs, CHIKeHne nubdepeHnralul [0XOJ0B B OOIIECTBe,
MOJIEPHH3AIIMIO  CTPYKTYPBl HAIMOHAJBHON OKOHOMHUKY, YypOaHH3aIuIo,
MOBBIIICHHE KauecTBa JKHM3HM W M3MEHEHHE CTPYKTYyphl IOTpeOneHus,
3aKIII0YaroIeecs: B CHIDKSHHH JIOJTH PacXo/0B Ha IIPOJOBOILCTBHE.

DKOHOMHYECKOE Pa3BUTHE OIpeseNsieTcs KaK IPOIecc, B XOAe KOTOPOro B
TeueHre JJIHTEIHHOT0 BPEMEHH OTMEYaeTCs POCT PeajbHOrO CPEeJHELYIIeBOIO
JIOXO/ia HACEJIeHUsI CTPaHbl P OJHOBPEMEHHOM COOJIIOAEHUM [BYX YCIIOBHIL:
COKpallleHHe WJIH COXpaHEHHEe HEW3MEHHBIM 4YHClia JKUBYIIMX 32 YepToH
OeIHOCTH, COXpaHEHHEe WM yMEHbBIIEHHE CTENeHH HEepaBeHCTBa B
pacIpeielIeHUH JOXOO0B.

KiroueByIo pois B COIMANBEHO-3KOHOMHYECKOM Pa3BUTHH U (GOpMHpOBaHUY
HOBOTO  TEXHOJIOTHYECKOro  yKJIaja MIpaeT  dYeJIOBEYECKHH  KamwTal.
YenoBeueckui KaluTal — HHTEHCUBHBIH NPOM3BOAUTENBHBIN (PAKTOP pasBUTHS
o0IecTBa U CeMbH, BKJIIOUAIONINM 00pa30BaHHYIO 4acTh TPYINOBBIX PECYpPCOB,
3HaHUs, HHCTPYMEHTapUl WHTEIUISKTYallbHOTO M YIIPaBIEHYECKOTO TpyIa,
cpemy OOMTaHHS M TPYIOBOM AEATENBHOCTH, obecreunBaronye 3G (GeKTHBHOE U
panuoHansHoe GYHKIIHOHUPOBAHHE YeIOBEYSCKOro KalluTana.

ObdexTHBHOCT,  IPONECCOB  Pa3BUTHUS BO  MHOIOM  OIpelesIseTcs
3¢ (heKTUBHOCTHIO rOCyZapCTBEHHOTO peryJIupoBaHHUs 9KOHOMHUKH,
3¢ (GEKTUBHOCTHIO CAMOT0 TOCYAAaPCTBA M €T0 HHCTUTYTOB.

OKOHOMHYECKHI POCT M Pa3BUTHE MOIyT O0ecrneduBaThbCs 3a CYET
UCTIONB30BaHUs OOJBLIEI0 KOIUMYECTBA PECYPCOB MM 32 CUET IOBBIIIEHHS MX
[IPOU3BOAUTENBHOCTH. B CBS3M ¢ OTHM BBIC/SIIOT Pa3IUYHBIE  THIIBI
9KOHOMHYECKOT'O POCTa.

OKCTeHCHBHBIH  DKOHOMHYECKHMH  pPOCT —  yBelWYeHHE  00BEMOB
HaIHOHANBHOTO IIPOM3BOJCTBA, JOCTUIAeMOe 3a CUYET UCIIOIb30BaHMUs OOJNIBIIEro
KOIMYecTBa (aKTOPOB IPOU3BOACTBA. [IpH 3TOM IPOHM3BOJUTENBHOCTH 3THX
(haKTOPOB OCTaeTCs OCTOSIHHOH.

VIHTeHCHBHBIA S3KOHOMHYECKUH POCT — yBeIHYeHHe 00BeMOB IIPOU3BOZICTBA,
JIOCTUTaeMO€ 3a CYEeT KayeCTBEHHOI'O COBEPIICHCTBOBAHUS WCIIOJIb30BAHUS
¢dakTopoB mpomssoacTBa. Ilpy 3TOM pocT 00BEMOB  HAIMOHAIBHOIO
[IPOM3BOACTBA OIEPEXKACT POCT KOJIMYECTBA IPHMEHAEMBIX (aKTOpOB
IIPOU3BOAICTBA.

OKOHOMHYECKUH POCT CONPOBOXIAETCS M JEHUCTBHEM psSla HETraTUBHBIX
¢baxTopoB. K HUM MOXXHO OTHECTH, IKOJIOTHYECKHEe HMPOOIEMBI, TOPOXKIaeMEIe
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POCTOM TIPOM3BOZCTBA, a TAKXKE HCTOLIEHHE NPHUPOAHBIX pecypcoB. B cBsasm ¢
9THUM, OOINECTBO BBIHY)XIEHO Bce OOJNBIIYI0 4YacTh CBOEr0 OOLIECTBEHHOIO
MNPOJYKTa PacxXoJI0BaTh Ha OXpaHy NPHPOABI M €€ YaCTHYHOE BOCCTAHOBIICHHUE.
IToMumo 3TOro, K OTpPHIATENBHBIM IIOCIEACTBHAM SKOHOMHYECKOIO pOCTa
MOXHO OTHECTH POCT €ro COLMAaJbHBEIX u3nepkek. MHTeHcnbukanus Tpyna,
BBI3BIBAIOLIAs] [ICHXOJIOTHYECKHE M (DU3MUECKHe INEeperpyskd, BEOyT K POCTy
3aTpaT Ha MEJUIMHCKOe OOCIy)XKHBaHWE. YBEIHMYEHHE OSKOJIOTHYECKHX U
COLMANBHBIX M3/IEPKeK 3KOHOMHYECKOTO POCTa BENET K CHIDKEHHIO TEMIIOB
pocTa 00IEeCTBEHHOTO OJIar0COCTOSIHUS.

1.2. MeToab!I OLIEHKH COLHAJIBLHO-3KOHOMHYECKOr0 pa3sBuTHUsA

[lpr  oLEHKE  COLMAIBHO-3KOHOMHYECKOTO  Pa3BHTUSA  HEoOXOOuMO
paCCMOTpeTB JAUHAMUKY BEJIWMYUHBI OTHOCUTEJIBHBIX NOXOAOB HACCJICHUS U UX
(axTrudecKoe pacipeaeneHye.

TaK XKXe s CpaBHeHI/I}I CTpaH 'TIO ypOBHI-O paSBI/ITI/Iﬂ I/ICHOJ'[L3yIOT
CIIETyIOLIME TOKA3aTEeNH:

— Ka4yecTBO U YPOBEHb KHM3HU HACEIICHHS;

— KOHKYPEHTOCITIOCOOHOCTE SKOHOMUKH;

— MPOW3BOJUTENHHOCTE Tpyda W JApYrue IIOKa3aTeln 3SKOHOMHUYECKOM
3G PEeKTUBHOCTH;

— CTOUMOCTbH YEJIOBEYECKOTO KaluTaja Ha AyIly HACEJIEHUs, Er0 Ka4eCTBO U
[IPOM3BOAUTENHHOCTE;

— BCTPOEHHOCTH B MHUPOBYIO 3KOHOMHUKY;

— YPOBEHB KOPPYIILIUH U JIUIHOU CBOOO/IBI;

— MECTO B BEAYIIUX MUPOBBIX PEATUHTAX;

(UHAHCOBEIE ¥ 9KOHOMHUYECKUE PENTUHTH ¥ OIEHKU BEMYIMX MHPOBBIX
PECHUTHHIOBBIX ar€HTCTB;

— oTpacneBas CTpyKTypa 3KOHOMUKH, JIOJISt CBIPHEBOM u
BBICOKOTEXHOJIOTHYHOI OKOHOMMKH,

— YpOBeHb OEIHOCTH;

— HMHJIEKC YeJIOBEUSCKOr0 Pa3BUTHS,

— TOKa3aTeNy pacipeseeHus JOX0I0B.

BeqHoCTh — XapaKTepUCTUKa 3KOHOMHUYECKOTO TMOJNOKEHUS WHIWBHAA WIH
COIMAIBHOW TpPYIIIBI, IPH KOTOPOM OHH HE MOTLYT YIOBIETBOPHTH
ompenenéHHbIM Kpyr MHHHMANBHBIX TOTpeOHOCTEH, HEOOXOAUMBIX IS JKH3HH,
COXpaHEHMs TPYAOCIIOCOOHOCTH, IPOJOJDKEHHI poja. BemHoCTh sBisteTcs
OTHOCHTENBHEIM IIOHATHEM M 3aBHCHUT OT OOLIEro CTaHIapTa ypPOBHS XKM3HH B
IIaHHOM OOIIEeCTBE.

MesxmyHapogHast 4epTa abCONIOTHON OeIHOCTH OIIEHUBAETCS KaK peabHBII
JOX0X 1 OJII. B IeHb Ha YelloBeKa IO IMapUTETy MOKYIATENbHOM CTOCOGHOCTH
(ITIC) B menax 1985 r., 1,9 nomn. — B nenax 2015 .
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[Ipy ompeneleHUH CTEIeHM YIOBIETBOPSHHS OCHOBHBIX HOTpeOHOCTed H
pPa3BUTHS YeJOBEYECKOro KaIMTala MPUMEHSIOTCA Pa3jIHdHble HHTErpajbHBIe
[TOKa3aTelH, arperupyonie 3HaYeHUs YaCTHBIX HHIUKATOPOB.

Pacder WHTerpaibHbIX [TOKa3aTellell COCTOUT M3 TPEX JTAIIOB:

1) BBIOOp YACTHBIX HHAMKATOPOB, U3 KOTOPBIX OYyZET CTPOUTHCS
MHTETPaNBHBINA [I0Ka3aTelNb;

2) TpaHC(OpMAIUs YACTHBIX WHIMKATOPOB IS MX CPaBHUMOCTH OPYT C
JIPYroM, 3TOT 3Tall HEOOXOMUM B CHIIy TOTO, YTO IIPH pacdeTe WHTerpajbHBIX
HHIWKATOPOB CYMMHEPYIOTCSI COBEPILEHHO Pa3Hble YaCTHbIEe HHAUKATOPEI, B TOM
YHCIle U3MEPSIEMbIE B Pa3HbIX SAMHUIAX ¥ UMEIOIIHe pa3InyHbIil MacTal;

3) BeIGOop crmocoba  arpermpoBaHUs — TPaHC(OPMUPOBAHHBIX  YACTHBIX
WH/IUKATOPOB.

OCHOBHBIM CIIOCOOOM TpaHC(OPMAaNUK YacTHBIX HHIUKATOPOB SBISETCS
HOpMalM3alys, KOTopas II03BONISIET NpeoOpa3oBaTh HCXOMHBIM [IUana3oH, B
mpenenax KOTOPOro paciipefeNieHbl 3HAYeHUs. HeKOTOPOro Npu3HaKa, B ApYyroi
3aJaHHBIA quana3oH. JIuHeliHass MUHMMAKCHAasT HOpMallM3alus MpeodpasyeT
HCXOIHBIA Aramna3oH B guanas3on ot 0 go 1.

Ecim pocT HCXONHOrO 3HAYeHHs HHTEPHPETHPYeTCsS KaK YiIydlieHue
M0Ka3aTesisl, TO IPUMEeHseTCs Cieayrotast hopmya:

Vi) = V(i) — min(V (7))
max(V (i)) — min(V (i)’
rle MUHUMAaJIbHOEe M MaKCHMaJbHOE 3HAYEHUS BBIYHCIISIOTCS ABTOMATHYECKU
WIN BEIOUPAIOTCS aHAJTUTHKOM.

Ecmu pocT WMCXOZHOrO 3HAUEHWs WHTEPIPETUPYETCS Kak YXYyIUICHHE
MOKa3aTeslsl, TO IPUMEHsIeTCs Clieayroas hopmya;

max(V (i)) — min(V(i))’

[[Iupoko  HCIOAB3yEeMBIM  HWHTETPAIBHBIM  IIOKAa3aTeleM  COLHAIBbHO-
9KOHOMHYECKOTO PA3BUTHUS SIBIACTCS HHIEKC YEIOBEUSCKOI0 pa3BUTHSI.

Hnoexc uenoeeueckozo pazeumus (HDI) — WHTerpalbHBEIN IIOKa3aTelNb,
PacCUMTHIBAGMBI €XKEromHO Ui MEXCTPaHOBOI'O CPABHEHUS U HM3MEPEHUS
YPOBHS JKU3HH, IPaMOTHOCTH, OOPa3OBAHHOCTH U JOJICOJNETHS KaK OCHOBHBIX
XapaKTEePUCTHK YeJIOBEYECKOT0 [TOTEHIIHANA HCCIIeyeMO TeppUTOPHH.

Hupnexc genoedeckoro pa3sutusa OOH ocHOBaH Ha Tpex HHIEKCaX:

1. Mapexc oxumaeMoll IPOJOJDKUTENBHOCTH JKU3HH, ONpEeAeNseMBId Mo

¢bopmye:

L — Liin
Ll=———
Limax = Lmin
rae L — oxupmaemas NPOJOIDKUTENBHOCTh JKU3HH B CTpaHe, JET; tpyin
MHHUMAJIbHAs IPOJOIDKUATENBHOCT JKU3HA B MHUpe, cocTaBistomas 20 JeT;
Linax — MaKcuManbHas MPOJAOJDKUTENBHOCTH JKU3HU B MUpPE, COCTaBIIAIomas 85

JIET.



2. Wapexc o6pa3oBaHus, onpeaensieMbli o popmye:

AEI + EEI
= 5 ,
AEI AE
- 15
EEI EE
- 18
roe AEI — unpekc cpemHell MpOROJKHUTENbHOCTH oOyueHus; EEIl — MHIEKC
OXHUIaeMOK MIPOJIOJIKUTENBHOCTH oOydeHwms, AE — CpenHss
MPOJO/DKUTEIBHOCTE  O0y4YeHHs HaceleHus, Jer; EE —  oxuzaeMas

IPOJOIDKUTENBHOCTD O0YUCHUS HACeNICHNUS, JIET.
3. Nupekc npoxona, ompeaelisieMslil 1o dpopmyie:
In(GNIpc) —In(100)
"~ In(75 000) — In(100)’
rae In(GNIpc) — Hatypanbabiii gorapudm 3HadeHuns BH]I Ha ayiry HaceaeHust
no IIIC, teic. momt.; In(100) — HarypanpHbI Jorapudm™M HaUMEHBIIEro
suadenuss BH]| na nymy nmacenenws; In(75 000) — marypansnsiil jorapudm
Haubonprero sHayenus BH/I Ha nynry naceneHwus.
HDI sBnsieTcs cpelHUM reOMeTPUIECKUM 3TUX TPEX UHIIEKCOB!
HDI = VLI X EI X II.

OToT moxasarelib MOXHO HCIONB30BaTh B Ka4eCTBE KOMILIEKCHON OLICHKH
Ka4ecTBa )KU3HHU HaCeIeHHUS.

JuddepeHnmaniiio TOXONOB HACENEHHS MOXKHO OLGHHTh C IOMOIIBIO
kpuBoi JlopeHna u kosddunnenta JDKUHYI, KOTOPHIE SIBISIOTCS MOKa3aTeIsIMU
CTEeIIeHU PacCIOeHMs 00lecTBa JaHHOI CTpaHbl MIIM PErHOHa [0 OTHOIICHHIO K
KaKoMy-TH00 H3y4aeMOMy MPU3HAKY.

Kpueas Jlopenya — 23T0 rpajpuueckoe H300pakeHWE  (QYHKIMH
pacnpeznenenusi. OHa OblIa IpeaIoKeHa aMepUKaHCKAM 3KOHOMHCTOM MakcoMm
Otro Jlopernem B 1905 romy Kak IIOKa3aTeslb HEPaBEHCTBa B JIOXOJaX
HaceleHHs. B TakoM ImpeACTaBIeHHM OHa eCThb H300paxkeHue (yHKIWH
pacrpeeneHus, B KOTOPOM aKKyMYyJHPYIOTCS IOJH YHCICHHOCTH H JOXOJOB
HaceneHus. PaBHOMepHOe paclpeleleHHe Ipu3HaKa OyJeT IpeacTaBlIeHO B
TAKOM  Cllydae JHWaroHalplo, Ha3bIBAEMOH  («JIMHHEW  pPaBHOMEPHOrO
pacrpejereHus», a HepaBHOMepHOe — KpuBo# JlopeHIla, OTKIOHEHHE KOTOPOit
OT JUarOHaJlM U XapaKTepU3yeT CTeNeHb HePaBHOMEPHOCTH.

Pacnpenenenue noxooB 1o rpyIinaM HaceleHHs B Poccuu mpeicTaBlieHo B
tabn. 1. Jna mnoctpoeHust kpuBoil JlopeHIla HEOOXOIMMO OMNPEHETUTH
KyMYJIATHBHBIE JOJH YACICHHOCTH M JIOXOAO0B HaceleHHU.




Tabmuna 1
Pacnipenenenre goxonos Hacenenus Poccun B 2000 r.

KyMynaTUBHAsA 40/1A YNCAEHHOCTH Hacenenns, N |

w= e [lMHMA PABHOMEPHOTO pacnpefenexua e KD1B3A JIOPEHLA

Jlons rpyniiel B KymynarusHas Kymynatusras nons
I'pymnma HaceneHus obureM o0BeMe JIOJIS IACIICHHOCTH | JOXOJIOB HAaCEICHUS
JICHEXKHBIX JOXO00B Hacenenust (N) (€)
I
(c HAaNMEHBIITHUMHU 0,059 0,2 0,059
JIOXOJIAMH)
11 0,104 0,4 0,163
111 0,151 0,6 0,314
v 0,219 0,8 0,533
v
(c HarOOJTBPIIIMI 0,467 1,0 1,000
JIOXOJIaMH)
% 1 SRS
: 0,9 B
=
GIJ 0,8 e
=
8 07 ;
2
= 06 -
Q
g 015 S —— _— \
3 !
< 04 . .
< r'd i
| g o3 g |
L5 02 . !
H- -~ / o i
i E 0,1 —
i § O p— T —— S —— — . R —— . )
[ ;
1 g 0 0.2 0,4 0,6 08 1 |
|
{

Puc. 1. Kpusas pacupenesnenue 1oxoa0B Hacenenus Poccun B 2000 r.

Jis pacyeTa KOHKPETHOTO YPOBHS HEPABEHCTBA B PACIPEEICHIU TOXO0B
[OCTYNAIOT ~ClienyrommM oOpasoM. Ilmomans, o06pa3oBaHHYIO JHHHSIMH
PaBHOMEPHOI'O ¥ HEPaBHOMEPHOIO pacIpelelieHds] JOXOIOB, OTHOCAT K
IUIONaNK TPEeyrodbHHKA IIOA JIMHHUEH paBHOMEpPHOTO pacmpejeeHus.
[Momy4eHHBIH pe3ybTaT COOTBETCTBYET Koaddurmenty JHKUHM.

Kosgpdpuyuenm Jicuru MOXXHO paccuuTath 1o ¢opmysie bpayna:

n
G = 1= > (N = Ny X (i + Ten)],
k=2
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rme N, — KyMyJsTHBHAs JONs HaceleHWs (HaceleHWe IIPeJBapUTENIbHO
PaHXXHPOBAaHO [0 BO3PACTAHUIO JOXOMOB); [, — HONA 10XOZa, KOTOPYIO B
COBOKYITHOCTH MoiygaeT Np.

Koshounuent [xuau usmensercs ot 0 go 1. Yem Gonbile ero 3HadeHue
OTKJIOHSAETCSA OT HYJIA W IMPHOIIDKaeTcs K eJUHHIE, TeM B OONbIIel CTeleHH
OXOJbI CKOHLEHTPHUPOBAaHBl B pyKaxX OTHENbHBIX IPYyNI HaceleHus. Pacuer
kod¢pduipenTa JDKAHA [UI1  OLEHKM HEPaBHOMEPHOCTH paClpeleNeHuUs
noxoj0B Hacenenust Poccun B 2000 r. mpencTaBieH B TabmuLe 2.

3navenne koddduuuenta xuau B Poccun B 2000 r. paBHO:

G =|1-(0,0118 + 0,0444 + 0,0954 + 0,1694 + 0,3066)| = 0,3724.

Koadduument JHxvHE MO3BOJISET CpaBHMBATH paclpelieicHre IIprU3Haka B
COBOKYITHOCTSIX C Pa3iMYHBIM YUCJIOM €IHMHHI (HaIlpUMep, PETUOHEBI C Pa3HOM
YHCIICHHOCTHIO HACENICHWS) M MOXeT OBITh HCIIONB30BaH Al CPaBHEHUS
pacmpeneneHusl MpH3Haka (HOXOAa) MEXIY pPasIHYHBIME COBOKYITHOCTSIMH
(mampumep, pasHbIMH CTpaHamu). [Ipy 3TOM HeT 3aBHCHMOCTH OT Maciuraba
5KOHOMUKH CPaBHHUBAEMBIX CTpaH (Tabim. 2).

Tabmuua 2
Pacuer xoad puumenta JHxuHu U1 OLEHKY HEPAaBHOMEPHOCTH
pacmopefiesnesus 1oxo10B HaceseHus: Poccuu B 2000 .

Kymynstusnas KyMynaraBHas
I'pymma Aoz 207 1oX010B | N — Nj—q | Iy + Iyq (Wie = Nie-1)

HaceIeHUs YHCJICHHOCTH X (Ig + Ix-q1)
Hacenenus (N) nacenenus (1)

1 0 0 - - -

1 2 0,2 0,059 0,2 0,059 0,0118

I 3 0,4 0,163 0,2 0,222 0,0444

I 4 0,6 0,314 0,2 0,477 0,0954

I\ 5 0,8 0,533 0,2 0,847 0,1694

\% 6 1,0 1,000 0,2 1,533 0,3066

3HayeHune kodhdurmenTa JOKHHYE 3aBUCHT OT TOr0, Ha KaKOE KOJIHIECTBO
IPyII MOAENEHO HaceJeHHe, 4eM Ha OoJblliee KOIMYECTBO IPYNI I[IOJCNICHA
OJlHa U Ta e COBOKYITHOCTE (0OJbIlle KBAaHTHIIEH), TeM BBIIIE AJIsI Hee 3HaYEHIe
KoaddurmenTa JHxusm.

HenocratkoM ko3 durmenta [DKUHM SBISETCS TO, YTO OH HE YYUTHIBAET
HCTOYHHK J0X0Ja (JOXOXBI OT TPYJAa WK JOXOXBI OT COOCTBEHHOCTH), a TaKKe
OLICHUBAET HEPaBHOMEPHOCTH ITOJIyYeHHs JICHEXXHBIX JOXOO0B, TOra KaK 4acTh
HAceNIeHHsI MOXET II0Jy4aTh JOXOJBl B HaTypalbHOH ¢GopMe uIu B BHIE
COIMANIBHBIX YCIIyT, HallpUMeP, JONOTHUTEIFHOI0 MEJUIIMHCKOTO CTPax0OBaHHUsI.

Junamuka koadounuenta DxuHu B PoccuM ¢ IeneHHMeM HaceleHWs Ha
IecATh IPYNI JOXOAOB IpeiAcTaBleHa Ha puc. 2. MOXHO OTMETHTEH, YTO B
rreproa 20002008 rr. Habmoanack ycToHYnBasi TSHACHIHS POCTa PACCIOSHUS
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HaceJIeHUs! IO YPOBHIO JOXOMO0B, a ¢ 2008 r. mpeobianaeT TeHACHIYS CHIKECHUS
HEPABEHCTBA B PACIPEIEICHUN JOXO0[0B POCCHSIH.

0,425  —ee —

© 0,420

. 0,415

0,410

0,405

(O J——

0,395

0,390

i 0,385

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

© Puc. 2. [unamuka koddduupenta hxunn B Poccuu

[Ipu omeHke BKJIaAa OTHAENBHBIX (PAKTOPOB B SKOHOMHYECKOE Pa3BUTHE
CTpaHbl HpHUMeHseTcd (aKkTOpHBIA aHanu3. PaKTOPHBIM aHANM3 II0 METOLY
LEMHBIX IOACTAaHOBOK HCIIONB3YEeTCS JUIl pacdyeTra BIMSHUASA (AaKTOpoB B
JeTepMUHHAPOBAHHEIX MOJSIIIX aJIUTHBHOIO K MYJIbTHILIMKATHBHOTO THIIA.

CymHocTs crocoba 3akirodaeTcss B TOM, 4TOOBI, OINpPEHESTh BIIUSHUE
omHOoro (akTropa B YCIOBHSX, KOrJa Ipyrue (akTopsl NPUHUMAIOTCS Kak
Hem3MeHHble. [ aToro B pacuerax 0a30BbIe IOKa3aTelH IOCIIECIOBATEIHEHO
3aMeHsI0T  (QakThdeckuMu. IlodydeHHble  pe3yJbBTATEl  CPaBHUBAIOT ¢
HMEIOIIMMUCS NPEABIAYIIUMHY JaHHBIMHA. Pa3HOCTH MOKa3pIBaeT pasMep
BIIASIHUS JaHHOTO (aKTopa Ha U3MEHEHHe COBOKYITHOTO [I0Ka3aTels.

B o6miem Bue mpuMeHeHue criocofa IeNHbIX IIOCTAHOBOK MOXKHO OIIMCATh
ClIeIYIOIIM 00pa3oM:

Yo =Ag " By Co;
Yp =41 By Cy;
Yg = A; - By Cyp;
Y1 =4,"B;-Cy;

rae Ay, By, Cp — 6a3sucHEIe 3Ha4YeHHs (AKTOPOB, OKA3BIBAIOIIMX BIHMSHHE Ha
obobmaronuit moxaszarens Y; 4,, By, C; — bakTudeckue 3HaueHus GaxkTopos; ¥y,
Yp, — npoMexyTouHble (yCIOBHBIE) H3MEHEHHUS PE3yIbTHPYIOIIETO MOKa3aTels,
CBSI3aHHOT'O C U3MeHeHHeM (pakTopoB A, B, cCOOTBETCTBEHHO.

Obmee wu3MmeHenwe AY =Y; — YycknaneiBaeTcs W3 CyMMBI H3MEHEHH
pe3yNbTHPYIOMIEr0 IIOKa3aTeNs 3a CYeT M3MEHEHHS KaXIOoro Qakropa MpH
(hUKCHUPOBAHHEBIX 3HAYEHUSIX OCTAIBHEIX (PaKTOPOB:

AY = AY, + AYp + AY;
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AY, =Y, = Yo;
AYp =Yg — ¥y
AYC = Y]_ - YB'

Ilp MeEXCTPAaHOBOM CpaBHEHHH YDPOBHs OOLIEro pa3sBHTHSA IIPUHATO
pa3ar4aTth CIeAyIOLIHe TPYIIIBI CTPaH. :

1. PasBuTele CTpaHbl — CTpaHbl ¢ SQ(EKTHBHBIMA HHHOBALUOHHBIMH
sxoHoMHKaMu. K HUM oTHOCsTCsL B OCHOBHOM crpaHbl — wieHsl OOCP. B ux
gucno Bxogst CIIA, Tepmanust, [senust, SInonus, Ouunsummsa, ABCTpanus,
CuHramyp u apyrue.

B pasBuThIX CTpaHax CO3[aH 3HAYUTEIbHBII CEKTOP SKOHOMHMKM 3HAaHUH M
HHIYCTpUs 3HaHUH. YenoBeueckuil KaluTajl B-pPa3BUTHIX CTPaHaX CTall TJIaBHEIM
IPOU3BOJMTENBHEIM (DAaKTOPOM pocTa U Pa3sBUTHS MHIYCTPMH 3HaHuH. Ero
yIenbHBIA Bec cocTaBisteT no 80% KX HaluoHanpHOro OoraTcTsa. Bemymiue
CTpaHbl MUpa C HHHOBALMOHHOM 5KOHOMEKOM CO3JaIH ONarompHATHBIE s
GBICTPOrO BOIUIOLIEHHS Heil yYSHBIX U HHHOBATOPOB B KOHKYPEHTOCIOCOOHYIO
HOPOAYKIMIO U BBICOKHE TEXHOJIOTWH. BBICOKHE HWHBECTHUIMH B YEJIOBEYESCKHN
KanuTal O0ecHeYwBaloT UM JHASPCTBO B HayKe, oOpa3’OBaHMU, MEIUIMHE,
BBICOKHX TEXHOJOTUSAX ¥ B HHIYCTPHH 3HaHUH. Pa3BUThIe CTpaHBI 3HAYUTEIEHO
ONlepeXaloT JPYyTHUe CTPaHbl II0 CTOMMOCTM U KadecTBY HaKOIUIEHHOTO
HaIIOHAJIEHOTO YEJIOBEYECKOIo KaluTala, II0 YPOBHIO M KadeCTBY JXXH3HH, B
OCHOBHBIX peituHrax mno BBII un BHJ/I H®a naymy HaceneHus, mo
KOHKYPEHTOCIIOCOOHOCTH OSKOHOMHK, HHJEKCY SKOHOMHYECKOH CBOOOIBI U
IPYTHUX.

2. PasBuBarommecs CTpaHbl — CTpaHBl C HHAYCTPUAIBHBIM YKJIaIoM
9KOHOMUKH M OO0IIecTBOM. B nmreparype pa3sBuBaiolyiecs CTpaHBI, CTABSIIIE
CBOEH LIENBI0 JOTHATH 110 YPOBHIO Pa3sBUTHS M KaUeCTBY Belyle CTPaHbl MHpa,
Ha3BIBAIOT CTPaHaMHU C JOTOHSIONMMH 3KOHOMHKaMH. B WX YHCIO BXOJIST
Kurait, bpasmius, Poccus, Mekcuka, Typuus, Ilakuctan, Ywmnn, Manaizus,
Aprenruna, MIanonesus, Komym6us, Kasaxcran u gpyrue cTpassl.

3. Cnabopa3BuThle CTpaHbl — 3TO Hambonee OenHble CTpaHBl Mupa (B
OCHOBHOM cTpaHB! IleHTpanbHoii ¥ 3amamHoit Adpukd, Mbsama, Hemen,
Mosnronus, banrnazgern, AdrasucTas U Jpyrue CTpaHsl).

Bonpocsi 1ust 06eysxaenust

1. Yro moHHMaeTcsl I10J] 3KOHOMHYECKMM pOCTOM M SKOHOMUYECKHM
pa3BHUTHEM, Kak CBsI3aHBI Mexay co0oif nanuele mnpouecch? Bosmoxuo i
HaJIMUHe SKOHOMHUYECKOro pocTa 0e3 SKOHOMHYECKOro pa3BUTHs M oOpaTHas
cuTyauus?

2. B ueM OTIHMYHUS MPSIMBIX ¥ KOCBEHHBIX (PaKTOPOB SKOHOMUYECKOIO pocTa?
[TpuBenuTe mpUMeEpHI MPSIMBIX ¥ KOCBEHHBIX (PaKTOPOB 5KOHOMUYECKOTO POCTa.

3. Kakue QaxTopel 00ecneuynBalOT O3KCTCHCHBHBIA W  HHTECHCHBHBIN
9KOHOMHYECKH pocT?



4. Kak cremeHb BCTPOCHHOCTH CTpaHbl B MHUPOBYIO 3KOHOMHKY, yPOBEHD
KOpPPYILMA ¥ JIMYHOM CBOGOMB! BIKSIOT Ha YPOBEHb M KAa4ECTBO IKHM3HU
HACeJIEHHs U CBSI3aHEBI C yPOBHEM COLMIaIBHO-YKOHOMHYECKOTO Pa3BUTHA?

5. Kak ¢QopmupyroTcsi wuHTerpaibhble ITokaszarenu? Yem oObAcHAeTCS
HeoOXOAUMOCTh HOpMaNM3alliy 4YacTHBIX HHIUKaToposB? B kakoMm ciydae He
TpeGyeTcss HOpMalu3aldsi YacTHEIX MHIMKATOPOB NpH  (HopMHpPOBaHAK
HMHTETPaIbHOTO MoKa3aTea?

6. Uem 060CHOBaHO IIpUMEHEHHe HeIMHEHHOH HopMalu3alliy IIPH OLEHKE
HHJEKCAa JOXOIa WHJeKca dYejoBedeckoro passutua? C dem CBA3aHO
NpUMEHEHHE CPEeNHero TIeOMETPHYECKOro 3HA4YeHHs @M OLEHKE HHIEKCa
YeNI0BEYECKOT0 Pa3BUTHSI?

7. Kak paBHOMEPHOCTH paclpeleeHus J0X0A0B BIUACT Ha Ka4eCTBO KHU3HH
HaCeJICHUsI ¥ YPOBEHb COLMAIbHO-9KOHOMUYECKOTO Pa3BUTHA?

Tembl foKI2A0B

1. MamukaTtop MOUIMHHOTO Mporpecca: COIEplkaHKe, METOIUKa pacuera,
[IpeuMyILECTBa ¥ HEAOCTATKH [TOKa3aTels.

2. CyBepeHHbIe KpeIUTHbIe PeATHHIY CTPaHbl KaK I1OKa3aTeNld COLHalbHO-
9KOHOMHUYECKOT'O Pa3BUTHSL: COAEpKaHNe U IPUHIHUIILI GOPMUPOBAHHUS.

3. UenoBeuyeckui! kamural Kak (aKTOp SKOHOMHYECKOIO pasBHTHS:
conepxaHue, (OPMUPOBAaHHE M METOIbl OLEHKH CTOMMOCTH YeJIOBEYeCKOTo
KaI|Tana.

4. OneHKka IOWHAMUKH DPa3BUTHS MHUPOBOH 3KOHOMHKHM 3a mepuon 2000-—
2018 rr. .

5. OueHka IWHAMHKU COLMAIBHO-YKOHOMHYECKOro pa3BuTHsi Poccum 3a
nepuoz 20002018 rr.

IpakTHYecKHe 3 aHusI

3aganne 1

ITpou3BONCTBEHHAs (YHKIHS SKOHOMHUKY CTPAHBI 3aIHCHIBACTCS (hOPMYJIOIL:
Y = AK9*L%¢, rne A — o6mmas pou3BOUTENLHOCTE (HAKTOPOB TIPOU3BOICTBA,
K — o6beM KanmuTambHBIX pecypcoB; L — o6beM TpyHOBBIX pecypcos. Kak
HA3BIBACTCSA TaKOM BHJ IIPOM3BOJCTBEHHON (YHKIMH, KAKOBEI €6 0COOEHHOCTH,
YTO MOXHO CKa3aTh O CTEelleHH B3alMO3aMEHSEMOCTH JIKOHOMUYECKHX
pecypcos? OmpeZieNIuTe TEMITHI POCTa SKOHOMHKHM, €CIH KAIUTal DACTeT C
TemIoM 5 %, 3ansTee — 1 % B TOII, a 06IAs MPOM3BOAUTETBHOCTS (HaKTOPOB C
TemnioM 2 % B roJ.

3aganue 2

[TpousBoacTBeHHas QYHKIHS SKOHOMUKH CTPaHbI 3alIUChIBAaeTCs (HOPMYIION:
Y = AK%*L%5, rne A — o6imas Ipon3BOAUTENHEHOCTD (AKTOPOB IPOH3BOJICTBA,
K — o0beM KamuTalnbHBEIX pecypcoB; L — oObeM TPyHOBBIX pecypcoB. Kaxum
THUIIOM OTZa4d OT MacmrTaba HAalUMOHAIPHOH 3KOHOMHKH XapaKTepH3yeTcs

14



maHHas (QYHKOWS, 9eM ero MOXHO o0bsicHHTh? Ompenenwurte, Ha CKOJBKO
MIPOLIEHTOB [IOJDKEH YBEJIMYUTHCS OOBEM TPYIOBBIX PECYpCOB B 3KOHOMUKE,
4yToOBl O0ecmeunTsh Ipupoct BBII na 6 %, ecnu kanurtan Bblpoc Ha 5%, a
001ast IPOU3BOAUTEIHHOCTH (akTOpoB —Ha 2 Y.

3aganue 3
B tabn. 3 npencrasiens! qanHele o BBII u uncnennoctu Hacenenus Poccnn.

Tabnuna 3
BBII u yncneHHOCTS HaceneHus Poccuu
[Toxazarenn 2011 2016
BasoBoit BHyTpeHHMI TpoayKT B lieHax 2011 r., mipx pyo. 60 282,5 62 337,6
UHCIeHHOCTh HACEJICHUS, MJIH Yell. 1429 146,5
Hcrouynuk: enepanpHas cinyxba TOCYHapCTBEHHOM CTATHCTHKH. — Pexum

nocryna: http://www.gks.ru/wps/wem/connect/rosstat_main/rosstat/ru.

OmnpenenuTe TEMIBI POCTa JAaHHBIX Hokazatesnel 3a mepuox 2011-2016 rr.,
Ha OCHOBAHWM IIONYYCHHBIX pe3yNbTATOB cJeNaliTe BBIBOJ 00 W3MEHEHUH
3HaueHus noxasatens BBII Ha nymy nacenenusa? PaccuuraiiTe 3HaueHus
BanoBoro BHyTpeHHero IpoaykTa B (UKCHPOBaHHBIX eHax B 2011 u 2016 rr.
[TpoBenute ¢axrTopHbli aHanu3 usmeHeHus BBII Ha aymry HaceneHwus, KaKoBO
BiustHAe m3MeHeHuss BBII u uucrneHHOCTH HaceneHWs Ha AUHAMUKY JaHHOTO
rmoxaszaTesnsi?

3aganue 4
B Tabn. 4 nmpencraBieHbl JaHHBIE O YHCIEHHOCTH 3aHATHIX U
MIPOM3BOIUTENIEHOCTH TpyHa B Poccuu.

Tabmnuna 4
Cpenueronosasi YUCICHHOCTD 3aHATBIX U IPOU3BOIUTEIBHOCTE TpyAa B Poccuu
[Nokazarens 2014 2015
CpenHerojoBas YUCICHHOCTD 3aHATHIX, MJIH YeJl. 67,8 68,4
CpenHsis Mpou3BOAUTENBHOCTE Tpyaa B neHax 2011 r.,
TBIC. PYO0. 945,0 912,9
Hcrounuk: OepepanpHas ciayxba TOCYIapCTBEHHOM CTATHCTHKU. — Pexum

nmocryma: http://www.gks.ru/wps/wem/connect/rosstat_main/rosstat/ru.
Omnpenenure Benuuuay BBIT B memax 2011 r. Kax usmeHwiIcs TaHHBIHA

IIoKasaTeib 3a paCCManI/IBaeMHﬁ IIepuoa, KaxKOoBO BJIMAHHUEC HWHTCHCHUBHBIX H
OKCTCHCHUBHBIX Cl)aKTOpOB OKOHOMHYECKOI'O pOCTa?
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3apanue S

Ilpu comocTaBl€eHHMHM CTpaH II0 YPOBHIO COLMAIbHO-3KOHOMHUYECKOIo
pasButus U o6bemy BBII, MOXHO BCTPETHTH pa3iWYHBIE OLEHKH pa3Mepa
HalMoHANBHON oKOHOMHMKH. HomwmHansebli BBII crpan paccumran 1o
TekymieMy oOmMeHHOMY Kypcy, a BBII, paccumranHelf 1o mapurery
MOKYTIATENIFHOM CHOCOOHOCTH, XapaKTepHu3yeT pealbHbIll 00beM IIPOM3BOJCTBA
B crpaHe. IlapureT IOKyIaTelbHOI CIIOCOOHOCTH — COOTHOIIEHME JBYX HIH
HECKOJIBKUX JIEHeXHBIX €IUHHUII, BAIIOT Pa3HbIX CTPaH, yCTaHaBIMBAEMOE 110 UX
MOKYIIaTEeFHOM CITOCOOHOCTH IPHMEHHUTENFHO K OIpefelnéHHOMY Habopy
TOBapoB W yciyr. B Tabnm. 5 mpexacraBieHbl AaHHbIE MeEXIyHapOIHOrO
BaJIOTHOTO (QOH[A 110 pa3MepaM BeIyLIUX 9KOHOMUK Mupa B 2017 .

Tabmuua 5
CornocTaBiieHre BeIyIuX cTpaH Mupa o BenudrnHe BBII
Homunamsasit BBIT, Mpa 10wt BBII, paCC:—IPITaHHLIﬁ 10 APUTETY
TIOKYIIATeILHOM CIIOCOOHOCTH, MIIPH IOJLIL.
1 | CHIA 19391 | 1 | Kutait 23190
2 | Kurait 12015 | 2 | CIA 19 485
3 | Slmonus 4872 | 3 | Manmus 9597
4 | lepmanns 3685 | 4 | SAnoHua 5427
5 | Benuxobputanus 2625 | 5 | lepmanns 4199
6 | Muanus 2611 | 6 | Poccusa 4027
7 | Opanis 2584 | 7 | bpasmus 3255
8 | Bpasmus 2055 | 8 | Munonesus 3250
9 | Uramus 1938 | 9 | BenmukoGpuraHus 2930
10 | Kananma 1652 | 10 | @pannus 2854
11 | Poccust 1578 | 11 | Mexkcuka 2464
12 | Pecniy6amka Kopes 1538 | 12 | Uranus 2324
13 | ABcTpaimust 1380 | 13 | Typuus 2186
14 | Ucnianns 1314 | 14 | Pecny6umuxa Kopes 2035
15 | Mekcuka 1149 | 15 | Mcnanus 1778
Hcrounux: MexayHaponHblit BamloTHEIN —Qoma. — Pexum goctyma:

https://www.imf.org/external/index.htm

1. DkOHOMHMKH  KakuX CTpaH B  Oonblneil  Mepe  OKa3hIBAKOTCA
HEJIOOIIEHEHHBIMU IIPH OLleHKe HoMuHanbHOTO BBII, uTo Mx o0Bemunser? B
KaKUX CIIyJasx [ellecoo0pa3HO CpaBHEHHE SKOHOMUK MUpa M0 HOMHHAIBHOMY
BBII, a B kakux I10 apUTeTy ITOKyTIaTelIbHOH criocoOHOCTH?

2. INopmucannasii npesuneHToM Bragumupom ITytuneim 7 mast 2018 roma
yKa3 0 «HAaIMOHAJBHBIX LENAX M CTpaTeTHUecKUX 3amadax» cTpaHbl o 2024
roZia OIpejeNysl OAHOM M3 3ajad IPaBUTENBCTBA «BXOXIeHUe Poccuiickoii
Qemepariy B YHUCIO ITH KPYIHEHIIMX SKOHOMHK Mupa». Kak crexyer
IIOHUMAaTh JAaHHYIO 3a7ady B KOHTEKCTE IPEJCTABIEHHOIO COMOCTABJIECHUS
cTpan?
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3ananue 6

B Tabn. 6 mpexncraBneHel pmaHHBlE N0 Poccuiickoit ®enpepanuuy,
HeOOXOIMMBIE JUII pacdyeTa HHJEKca deloBedeckoro passutud. Kax
PacCUMTHIBAETCS JaHHbINA MOKa3aTellb U Kakue (paKTOpbl OH YYUTHIBAET, KAKOBEI
npeuMyinectsa u Hemoctatkd VUP B xadecTBe mokasaTess OLGHKH KauecTBa
JKU3HM HaCEeJeHHsI?

Tab6nuna 6
JaHHbIe A1 pacyeTa HHAEKCa YeJI0BEeUECKOoro pa3BuTus PO
Ilokxazarens 2010 2015
O>xunaemMasi IPOAOJKUTEIBHOCTD XKU3HH, JIET 67,2 70,3
CpenHsist IPOJOIDKUTENILHOCTh 00Y4eH sl HACETIEHH s, JIET 8,8 12,0
OsxyiaemMasi IPOAOJIKHUTEIBHOCTh 00YUeH s HACETICHHUS, JIET 14,1 15,0
BHJI na nymy nacenenust no IIIC, Teic. mowt. CIIIA 15258 23 286

Hcrouynnk: Human Development Reports. — Pexxum noctyna: http://hdr.undp.org/en

PaccunraiiTe 3HaueHH UHAEKca yenoBedeckoro passutus Poccun B 2010 u
2015 rr. Yro MOXHO cKa3aTh 00 H3MEHEHHMM KaudecTBa >XM3HM B Poccun?
[TpoBenuTe (pakTOPHBIA aHAIN3 U3MEHEHUS] MHIEKCa YelIOBEUYECKOTO Pa3BHUTHS,
KaKOBO abCONIOTHOE u OTHOCUTEILHOE BJIMSHUE M3MEHEHUS
MPOJODKAUTENEHOCTH  JKHM3HM, OOpa3oBaHUs W JOXOJOB Ha  MHIEKC
YeJI0BEYECKOTO Pa3BUTHS?

3aganue 7
B Tabn. 7 mpencraBieHbl IaHHBIE O pacipejeneHuu o0uero obbsema
JIEHEXKHBIX HOXOJOB IO rpymmnaM Hacenenus B Poccuu B 2000 1 2017 rr.

Tabmuna 7
Pacnpenenenun o01iero oobemMa JAeHEKHBIX JJ0XO/[0B
o rpymnmaM HaceneHus B Poccuu

Jire— B ToM gncie 110 20-IIpoleHTHEIM IPyTIIaM HaceleHus, B %:
Tox HOXO nepBas nsTas
BCero (c HAUMEHBIIMMHE | BTOpas | TPEeThs | yeTBepTas | (C HAUOONBLIUMHA
JI0X0JlaMHt) JIOXOJIaMH)
2000 100 5,9 10,4 15,1 21,9 46,7
2017 100 5,4 10,1 15,1 22,6 46,8

Hcrouynnk: PenepanpHas ciayx0a rocyapCTBEHHOM CTATUCTUKH. — PexuMm Jocrymna:
http://www.gks.ru/wps/wem/connect/rosstat_main/rosstat/ru.

Yro MOXKHO CKa3aTh O AU depeHInauy JeHeXXHBIX 10X010B B Poccuu, kak
OHa H3MEHMJIACh 32 paccMaTpHBaeMbIH Iepuon? KakoBo OTHOIIEHHE TOXOI0B
IepBOM Ipymmbl K  JOXOHaM IIATOH  TpymmBl, KaK €ro  MOXHO
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npountepnperuposarh? Iloctpoiite KpuByro Jlopenma mo manHeM 3a 20171,
4YTO OHa IOKa3eIBaeT? Paccumraiite kxoadduuuent Jxuan 3a 2000 . u 2017 1.,
MOSACHUTE Pe3yNbTaThl aHaIK3a MU GepeHIaIy JeHEKHBIX JOX0I0B.

3aganue 8

IIpoBenure aHaTN3 BO3MOXKHBEIX H3MEHEHHAH BHEIIHEH W BHYTPEHHEH CPENbI
Poccun mcxons u3 ABYX KPHTEPHEB: BIMSHUS Ha COIMATBHO-DKOHOMHYECKOE
pPasBUTHE M PHUCKA BO3HHKHOBeHHs. 3amonuute Tabiu. 8. Kaxue u3MeHeHus
HPEACTaBILIIOT HanbOJNBIIYI0 YIPO3y pasBUTHS, a Kakue 00ecreurBaroT
HaubonbIue Bo3MOxkHOCTH? Kak maHHble (aKTOPBI MOXKHO Y4eCcTh IIPH
COCTABIEHUH IIPOTHO3a COLUAIBHO-3KOHOMHYECKOrO Pa3sBUTUA U pealyu3alyy
FOCYIapCTBCHHOH SKOHOMHYSCKOH TOMUTHKH?

Tabmuma 8
Matpuna $hakTopoB COMUANBHO-3KOHOMHYECKOTo pa3BuTus Poccun

Brusaue Ha COLHAIBHO- PucK BOSHIKHOBEHHUS (M3MEHEHNS)

OSKOHOMHUYECCKOC

passutie PO Bricoxuit Cpe i Huzkmit

3HauUnTENLHOE

YmMeper=HOE

HesnaunrensHoe




2. MIPOTHO3UPOBAHUE BPEMEHHBIX PS1/IOB
2.1. IlonsATHE U CTPYKTYpa BPeMEHHBIX PSII0B

AHaIUTHKY Y9acTO IIPUXOJUTCS HMETh JeJI0 ¢ JaHHBIMH, IIPEJCTaBIIIOIIAMI
cOBOM MCTOPHIO U3MEHEHHUs! PasMIHBIX 00BEKTOB BO BpeMeHH. Takoro pona
OaHHBIE HA3bIBAIOTCS BPEMEHHBIMH psAfaMy. VIMEHHO OHHM BBI3BIBAIOT
HaubONBIIMH HHTEpeC C TOYKM 3pEHWs MHOXECTBA 3alad aHamu3a |
IPOTHO3UPOBAHUSL.

Bpemennoti psd TpeacTaBiseT coboil mocief0oBaTeNbHOCTh HabMoAeHuH 3a
H3MEHEHMSIMH BO BPEMEHW 3HAYCHHWH NapaMeTpoB HEKOTOPOTo OOBEKTa HIH
mporecca.

PasnuyaroT HenmpephIBHbIE U IUCKPETHbIE BpEeMEHHbIE psiabl. BpeMeHHOH psj
Ha3bIBAETCS HEIPEPBIBHBIM €CJIH €r0 3HAYCHHUs ONPEeIeHbl U 3a(UKCHPOBaHbI
B 1r000¥ MOMEHT BpeMeHHU (Hampumep, JaHHBIE O CEHCMUYECKOH aKTWBHOCTH,
perucTpupyeMble B peaJbHOM BpeMeHM). JIUCKpeTHBIf BpeMEHHOH psx
olpesielieH B HEKOTOPBHIX, OOBIYHO PaBHOOTCTOALIMX MOMEHTAaX BpeMEHH.
OtcueTsl MOTyT OpaThes Yepes pasliduHble NTPOMEXYTKH: depe3 MHUHYTY, dac,
JEeHb, HeJeIO, MECSI WK I'0Jf — B 3aBUCHMOCTH OT TOr0, HACKOJBKO JAETaIbHO
JOJDKeH OBITh IpPOaHATM3UPOBaH IIpoliecc (HalpUMep, JaHHBIE 00 HHIAEKce
HOTpeOHUTEeNbCKHUX LEH B CTpaHe, PETUCTPUPYEMbIe Ha eXKeMEeCsYHOH OCHOBE).

B 3amavax aHanM3a BPEMEHHEIX PAJOB MBI MUMEEM [el0 C JUCKPETHBIM
BpeMeHeM, KOTJa KaxJoe HabmoJeHre 3a MapaMeTpoM o0pasyeT BPEeMEHHON
orcueT. Bce BpeMeHHBIe OTCUEThI HYMEPYIOTCs B MOpsiaKe Bo3pacTtaHus. Torma
BpEMEHHOI psi Oyner npencrasied B cienyromeM suge: X = {xq, x5 ... X, }.

BpemenHble psibl OBIBAIOT OJHOMEpHBIE W MHOTOMepHBle. OIHOMepHbIE
PSLIBL cOmepxKaT HaOMIOJEeHUs 3a H3MEHEHHEeM TOJIBKO OJHOIO IapaMeTpa
HCClelyeMoro Ipolecca Wik o0beKkTa, a MHOTOMEpHBIe — 3a JAByMs WM Golee
napaMeTpaMy.

3HaueHHs  BPEMEHHOTO  psja  IONYJaroTcs  IyTeM  pPerHcTpaliu
COOTBETCTBYIOLIET0 IIapaMeTpa HCCIeNyeMOoro Ipolecca depe3 onpeelieHHbIe
IPOMEXYTKH BpeMeHH. I[IpH 3TOM B 3aBHCUMOCTH OT IIPHPOXBI IaHHBIX U
XapakTepa pellaeMbIX 3afad PperHCTPUPYOTCsS JuOO Texyliee 3Ha4YeHHe
(mampumep, TeMIepaTypa MM Kype BaioThl), JubO cymMma 3HaueHUH,
HAKOIIEHHAS 3a OIpeeNeHHEIA HHTepBall BpeMeHH! (HaIprMep, CyMMa IPOAaK
3a JieHb, KOJIMYEeCTBO KJIHEHTOB 3a HeAeNo U T. 1.). B rocienneM cirydae Moxer
HCIIONIB30BaThCS He TOJIHKO CYMMHUpPOBaHUe, HO U Cpe[iHee 3HaueHHe 3a HHTEPRall,
MHHHMAaJIbHOe, MAaKCHMalbHOe 3HAueHUs WIX MelvaHa. Tak, HcclemoBaTels
MOXET HHTEPEeCOBaTh CpeJHUIl 00BeM IMPoJaXx 3a HEeAeN0, MaKCHMAIBHBIA Kypc
Ioiutapa K pyOuIro, MUHUMaNbHAS TeMIepaTypa 3a MECsIL | T. [I.

ITpy u3y4eHHH BPEMEHHOTO psijia aHAIUTHK JJOJDKEH Ha OCHOBE HEKOTOPOro
OTpe3ka pAfa KOHEUHOH JUIMHBI CcJenaTh BBEIBOXZEI O XapakTepe H
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3aKOHOMEPHOCTSX IpoLecca, KOTOPI ONUCHIBaeTCs NaHHBIM psanoM. HauGonee
YacTo B XOJIe aHAIH3a BPEMEHHBIX PSOB PELIAI0TCs CIEAYIOLIMe 3a1a4u:

— ONMCaHWe XapaKTepHCTHK M 3aKOHOMEPHOCTEH psla, Ha OCHOBE 3TOrO
OIIMCAaHHUA MOTYT OBITH BBISIBIIEHBl CBOMCTBA COOTBETCTBYIONIMX OM3HeEC-
IIPOLIECCOB;

— MOJIEJIUPOBaHKE — MOCTPOCHNE MOIENIH UCCIIeLyEeMOro IIPpoLecca;

— NPOTHO3WpOBaHHE — MpeicKasaHHe OYyAyLUIUX 3HAUYCHUH BpPEMEHHOIO
psna;

— yIpaBlieHHe — 3Has CBOWCTBA BPEMEHHBIX PsIOB, MOXHO BBIpaboTaTh
METOJIBl BO3AENUCTBUS Ha COOTBETCTBYIOIINE OH3HEC-IIPOLIECCH AT yIIPaBICHU
UMH.

HauGonee BocTpeGOBaHHBEIMU B OW3HEC-aHAIWTHKE SBISIOTCS 3a/ladd
MOJIEITUPOBAHUS ¥ MPOTHO3MpoBaHUA. OHU B3aMMOCBS3aHBI: YTOOBI COCTaBHUTh
IIPOTHO3 HYXKHO IIOCTPOUTH COOTBETCTBYIOLIYIO MOJIEIb, IIPOBEPHUTH CTEIIEHD €€
aJIeKBATHOCTH U IIPaBHIIBHO IPUMEHHUTH K UMEIOIIUMCS HaOIIOACHUAM.

JIro6oif SKOHOMHUYECKHH IIpolecc pa3pabaThIBaeTCsl U HaIpaBIIAeTCs
OCMBICJICHHO B COOTBETCTBHM C TeMH HIHM HHBIMH IEJISIMH, IIO3TOMY B €ro
IOBEJICHHH JOJDKHBI IIPHCYTCTBOBAaTh  OINpPEAEIEHHblE 3aKOHOMEPHOCTH.
HexoTopble mpouecchl IPOTeKalOT PABHOMEPHO, He OTKIIOHSSICH OT HaMEYEeHHBIX
nokasareneid. Harpumep, 3aBof JOIKEH NIPOU3BOJUTE POBHO CTOJIBKO H3JIEIIHH,
CKOJNIBKO TpebyeTcss 3aKa3dyumkaM, I[I03TOMY, €CIIH CIPOC CTAOWJIBHBIHA, TO M
IPOM3BOJACTBO HEOOXOAUMO IOANEPKHUBATh Ha OJHOM YpPOBHE. YBeIHYHBATH
WY CHUXKATh €r0 HeT CMBICIA, IIOCKOJIBKY B IEPBOM Cliydae OyAeT UMETh MECTO
paboTa «Ha CKJIam», a BO BTOPOM — YIyUIEHHas NpUOBLTE W IOTEPSHHBIE
3aKka34ukd. ECIM CIpoC yCTOHYMBO BO3pacTaeT ¢ TEYEHHEM BPEMEHH, TO U
IPOU3BOACTBO JIOJDKHO HapalUBaThCsl IporopruoHansHo. Ecmu  cmpoc
XapaKTepU3yeTcs MNEePUOAUIHOCTHIO, BRI3BAHHOH CE30HHBIMU KOJEOaHHAMHU, TO
¥ [IPOU3BOJACTBO JOJDKHO MMOJCTPAaUBATHCS MO HHUX.

Takum o6pazom, B JIOOOM COLMAIBFHO-3KOHOMHYECKOM  IIpoLecce
IPHUCYTCTBYET OIpeeNieHHas 3aKOHOMEPHOCTb, CIIOCOGCTBYIOIIAS JOCTHKEHUIO
ero neneil. OHa IIPOCIIEKUBAETCS U B COOTBETCTBYIOIIHUX BPEMEHHBIX psiaax. Ho
Mo00H Tmpomecc CTAIKMBaeTCA C BO3JASHCTBHEM PpA3IUYHBIX CIYYaRHBIX
¢baxtopos. JlpanazoH TakuxX (HaKTOPOB OYEHb LIMPOK — OT CTHXUIHBIX OencTBuUit
U TIOXapoB 10 OaHAJBPHOIO XWIIEHHS Ha CKJIaje roToBOM mpomyxuuy. OOIwm
CBOMCTBOM BCEX CIydaHHBIX ()aKTOPOB SIBIAETCS TO, YTO OHHM HE HOJNAOTCS
[IPOTHO3UPOBAHMIO K BHOCAT BO BPEMEHHBIE psIIbl  U3MEHEHHs, HE
COOTBETCTBYIOIIUE UX OCHOBHBIM 3aKOHOMEPHOCTSM,

MOXHO BBIZETUTH JBE COCTABILIIOLINE BPEMEHHOI'O psfia — 3aKOHOMEpPHYIO
(neTepMUHHUPOBAHHYIO) U CIyYaiHYIO (CTOXaCTHIECKYIO).

3axonomepran (0emepMuUHUPOBAHHASL) COCMABTIOWAS BPEMEHHO20 PAda —
[IOCIIEN0BATEIFHOCTh 3HAUEHHM, SJIEMEHTHl KOTOPOH MOTYT OBITh BBIYHCIEHEI B
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3Hast (QYHKIWEO, OIMCHIBAIOIIYI0 3aKOHOMEPHOCTh, B COOTBETCTBHH C
KOTOPOIf pasBUBAECTCS HCCIIEAYEMbIH IIPOIECC, MBI MOXKEM BBIYUCIIHUTH 3HAUCHHUE
JeTepMUHUPOBAHHON COCTaBILIONIEH B 000N MOMeHT BpeMmeHH. Hampumep,
€CIIM CIIPOC Ha TOBapbl M YCIYTH (UPMBI HMeeT YCTOMYIHMBYIO TCHACHLMIO K
POCTy IO JIMHEHHOMY 3aKOHY, TO €r0 MOXXHO IIPHUOTIKEHHO OIHCcaTh (yHKIHeH
d(t) =a+ b % t,rne a u b — xorcrauThl. [lofcTaBiis B 3Ty GopMyiry BpeMms,
UL KOTOpOro TpebyeTcss OIpeleNuTh 3HAUCHHE IIPOLEecca, MBI MOXEM
BBIYHCIINTE HYXKHOE 3HaUeHHe, 3TO YIPOIIEeHHAas CHTyallus ¥ OOBIYHO peanbHbIe
MIPOLIECCHl OIHCHIBAIOTCS Oollee CIIOKHBIMU 3aKOHAMH.

Cnyuaiinas  (cmoxacmuueckas) CcOCMABNAIOWASL BDEMEHHO20 pada —
[IOCNIE0BATEIBHOCTh 3HAYCHUHN, KOTOpas SBISAETCS PE3YJIBTATOM BO3/EHCTBU
Ha MCCIELYEMBIH TIpollece Caydainsix (aktopos. CirydaiiHas cOCTaBISIOMAs 1
ee BIHWSHHE HAa BPEMEHHOH pSAA MOTYT OBITh OIEHEHBI TONBKO C ITOMOIIBIO
CTaTHCTHYECKHX METOHOB. I[IpuMep COOTHOIICHHS HETePMHUHHPOBAHHON H
CITydaifHOW COCTaBISIOIMX NIPEICTaBICH Ha PUCYHKe 3.

Ciryuaiinast COCTaBILIOIIAsI He CYI[ECTBYeT OTHENBHO or
IeTepMUHIpOBaHHOH. OHa NPOSBIAETCS TONBKO KaK Pe3ylbTaT BO3IEHCTBHS
Habopa cITyYaifHeIX ()aKTOPOB Ha MCCIeyeMBbIi MPOLEcC M 0OBIYHO BEIPAXKAETCS
B TIOBBIIIEHHON M3MEHYMBOCTH BPEMEHHOIO psijia, a TakKe B OTKIOHEHHH
3Ha4YeHWH JeTepMUPOBaHHOHN cocTasisonieil. [Ipole roBopsi, pe3ynsTupyroliee
3HaUeHHEe BPEMEHHOI0 psAfga — O5T0  pe3ylbTal  B3aUMOAEHCTBHA
JIeTepMUHUPOBAaHHOH! U CIy4alHOH cOCTaBIAIOMEH.
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Puc.3. JleTepMUHUpOBAaHHAS U CIyJaiHas COCTaBISIOMINE
muaamuku Manexca PTC
KonmuectBo pa3sHOOOpasHBIX IIPOLIECCOB B 3KOHOMHUKE, YIIPaBICHWH,
Ou3Hece,CONUANPHON U TOCYyJapCTBEHHON cepe BecbMa BEIIMKO, U IOBEJICHUE
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KonuuecTtBo pa3HOOOpa3HBIX TPOIECCOB B 3KOHOMUKE, YIPaBICHUH,
6u3Hece, COIMAaIbHON M rOCYAapCTBEHHOH ctepe BechbMa BEJIHKO, U MTOBEJCHNUE
BPEMEHHBIX PSIOB, ONHUCHIBAIOIIKX OTH IPOLECCHl, MOXET CYyLIECTBEHHO
pasnugaThes. IloaToMy Ul ONMCAaHMS IIOBEIEHHS BPEMEHHBIX DANOB OBLIH
BBEJICHBI TPU KOMITOHEHTHI, CBOEr'0 POJia THIIOBBIE CTPYKTYPHI, KOTOPBIE MOXHO
BBIZEIUTH BO BPEMEHHOM PSJy, — TPEH[I, Ce30HHAasl KOMIIOHEHTa U LUKJITYecKast
KOMITOHEHTa (puc. 4).

Bpemennoii psix

[
[ ]

JleTepMHUHAPOBaHHASA CiyvaitHas
COCTAaBIISIOIIAL COCTaBJIAIOIIAs
Tpenn
Ce3oHHas ‘
Iuxmmyeckas ‘

Puc. 4. KoMIIo3UIMOHHAS CTPYKTYpa BPeMEHHOTO psijia

Tpern — Hambosee BakHas KOMIIOHEHTa BpPEMEHHOro psina. VIMeHHO ¢
BBIIENICHUS] TPEHA Jallle BCero ¥ Ha4MHAETCs aHaJIM3 BPEMEHHOro psina. Tpero —
MEJJIEHHO MEHSIOIIascss KOMIIOHEHTa BPEMEHHOrO psifia, KOTOpas OIMCHIBAET
BIMSHHE Ha BPEMEHHOH psAJ MOJIOBPEMEHHO JAeHcTBYroIMX (aKkTopos,
BBI3BIBAIOIIVX [IIABHBIE U JUIUTENbHbIe H3MEHEHHS psia.

Cpenu Bcex (hakTOpOB, BIMSIONIUX Ha COLHATBHO-OKOHOMHYECKHE
IPOLECCH], BBIIEIIOTCS OBICTPONEHCTBYIOMHE X MEIJIEHHOASHCTBYIOIIHE.
BricTpogeiicTBytomuye (akTophl, TakMe KaK CTHXUIHOe OencTBHe, «0OBaI»
(GOoHIO0BOrO PBIHKA H T. [., MOTYT U3MEHHUTH CHUTYAl[HIO B TEYEHHE HECKOIBKHX
JHEeH WM Jaxe dacoB. MenneHHo#eHCTRyOIME (GAaKTOPEl MOTYT H3MEHSThH
CUTYaIHIO B T€YEHUE HECKOJIBKUX MECALEB U Haxe JeT. Tak, eciu HaOIonaeTcs
IOCTEIICHHBIM OTTOK pabo4yed CHUIBI W3 pEeruoHa, TO OHA CTAHOBUTCS
neQUUUTHON M, YTOOBI IPUBIECYh KBATH(ULHUPOBAHHEIE Kajpbl, paboToqaTelH
BBIHY>KZI€HBI ITOBBIIIATh 3apabOTHYIO IUIATy, YTO OTpaXkaeTcs Ha LeHe TOBApOB U
yeiyr. OgHako 3TOT IPOLecC MOXKET JIUTHCA roabl. VM XoTst Ha MpoTsSHKeHUH
OTHETBHBIX HMHTEPBAJOB BpPEMEHH OSTH IIOKa3aTelId MOIYT KojebaThes
(HanpuMep, IOA AEHCTBHEM JpYrux (aKkTopoB), B LENIOM TEHIAEHIUS OymeT
COXPaHATECS. VIMEHHO TakHe 3aKOHOMEPHOCTH B PSaX NaHHBIX U IO3BOJISET
BBISBUTH TPEHN.

YroObl MpPEACTaBUTH XapaxkTep TpeHAa, OOBIYHO OBIBAET JOCTATOYHO
B3[VIAHYTh Ha rpaduK BPeMEHHOTro psna. [ omucaHus TpeHa UCIONB3YIOTCs
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pasnuYHBIE MOJeNM, Haubojee IOMYyISPHBIMM M3 KOTOPBIX SBISIOTCS
CIIeAYIOIIHE.

1. IIpocmas nunetinas modens: t; = a + b - i. HecMoTps Ha ¢BOIO IIPOCTOTY,
JIUHEHHas MOJIENh TPEeHAAa [acTO OKa3bIBAaeTCsl IIOJIE3HOH IIpH pEIICHUH
pealbHBIX 3aJad aHaIN3a, [TOCKOJBKY MHOTHE IPOIECCH JUHEHHBI IO CBOEH
[IpUpoJie.

2. Dkcnonenyuanenas modenn: t; =exp(a+ b-i). Hcnomesyercs B
CITyJasiX, KOrjja [IpoIecc XapaKTepH3yeTcs paBHOMEPHBIM yBENMYEHHEM TEMIIOB
pocra.

3. Honunomuanvhas ~ modenv:  t;=a+by i+ by-i%+ - +b,-i"
Hcnone3yeTcst ISl OIMCAHUS CIIOXKHBIX IIPOIIECCOB C M3MEHYMBON JMHAMHKOM
TpeHza, B OOJNBIIMHCTBE PeaAbHBIX 3a1ad CTeNeHb IOJMHOMA HE IPEBBIIIAET 5.

MHoOruM mporeccaM CBOHCTBEHHA ITOBTOPSIEMOCTh BO BPEMEHH, MpUYEM
[EPUOJUIHOCT TAKUX IIOBTOPEHHH MOXET H3MEHATHCS B OYEHBb IIMPOKOM
nuanazoHe. Hampumep, Ui 9KOHOMHKM CTpPaH X PErHOHOB XapaKTepPHBI
[IOJBEMBI U CIIaJIBl, KOTOPbIE MOTI'YT JUIUTHCS ECATHIIETHSIMU. B cynmepmapkere
MPOJAKH €XXEJHEeBHO YBEIMYUBAIOTCS B BeUepHee BpeMs, KOI/a JIFOIU HIYT C
pabotel. Cmpoc Ha TYypHCTHYECKHE ITyTeBKH, aBHa- U IKeJIe3HOLOPOXKHEIE
OUIIeTHl CYIIECTBEHHO BO3pacTaeT B Ce30H OTIycKOB. [IolOOHBIX NpPUMEPOB
MOJKHO IIPHBECTH MHOXKECTBO.

OueBUIHO, 4YTO [UIL OIMCAHUS TaKUX IEPUOJMYECKUX W3MECHEHUH,
IPUCYTCTBYIOIMX BO BPEMEHHBIX pslax, TpeHJ HenpurojeH. [losTomy
BBOJUTCS €llle OZHa KOMIIOHEHTa, Ha3bIBaeMas CE30HHOCTBIO, WM CE30HHOM
KOMITOHEHTOH.

Cesonnas xomnoneHma — COCTABILIONIAs BPEMEHHOTO PsiJia, ONHCHIBAIOLIAs
peryispHble M3MEHEHHUs ero 3HadeHUH B IpefeliaX HEKOTOPOro Iepuoja U
IpeAcTaBisIomas coboil NocIen0BaTeIbHOCTE IOYTH ITOBTOPSIONIUKCS LIUKIIOB.

Ce3oHHas KOMIIOHEHTa MOXeT OBITb IIpHUBsI3aHA K OIpeAeseHHOMY
KaJeHIapHOMY BPEMEHHOMY MHTEpBally: IHIO, Helele, KBapTaly, MEeCsIly WIu
roxy — nub0 K KaKoMy-HHUOYIb COOBITHIO, KOTOPOE MPSMO HE COOTHOCHTCS C
KOHKPETHBIMH ~KaJICHIapHBIMH HHTepBaJaMd. Ce30HHYI0 KOMIIOHEHTY C
HM3MEHAIONIUMCS IIEPHOIOM HHOITIa Ha3BIBAIOT «ILTABAIOLICH».

YTBepxAaTh, YTO CE30HHAs KOMIIOHEHTa OIIMCHIBACTCS IIEPHUOJUYECKON
¢yukiuel, 6p10 ObI HeBepHO. [IOHATHO, YTO PETYNSIPHO MOBTOPSIOILKECS
BCIUIECKH IIpoJaXk, o0Opa3ylol[ue Ce30HHYI0 KOMIIOHEHTY, He OyayT
BOCITPOM3BOAUTECS aOCONIOTHO TOYHO (Kak, HampuMmep, 3HAYeHUs! (YHKIMN
CHHyCa WM KOocHHyca). TeM He MeHee Ce30HHAs KOMIIOHEHTa OOBIYHO XOPOLIO
[POCJIEKUBACTCS Ha rpaduKe BpeMEHHOT0 psiia.

BpemeHHEIe psanpl cofepikaT M3MEHEeHWs, CIIMIIKOM IUIaBHBIE U 3aMETHBIE
Ui CIy4dalHOH cocraBinsomeid. B To ke Bpems Takue HU3MEHEHHS HENB3sI
OTHECTH HHM K TPEHIy, IIOCKOJbKY OHHM HE SBISIOTCI JOCTATOYHO
IPOTSKEHHBIMM, HU K CE30HHOW KOMIIOHEHTE, [IOCKOJIBKY OHHU HE SBISIOTCA
peryisipHbIME. [TogoOHbIe H3MEHEeHUST Ha3bIBAIOTCS LIUKIIMYECKON KOMIIOHEHTOM
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BpeMeHHOTOo psga. OHa 3aHEMaeT MPOMEXYTOYHOE IIOJOKEHHE MEXKIY
JIETePMUHUPOBAHHOMN U CIIy4allHOW COCTaBIISIOIMMH BPEMEHHOIO psijia.

Luxnuueckan komnonenma 8pemeHHO20 pada — WHTEPBANBl MOAbEMa HIIH
crajga, KOTOphle HMEIOT pas3IH4HyI0 IPOTSKEHHOCTh, & TaKXKe DAasIMYHYIO
AMILTUTY Iy PacllONOKEHHBIX B HUX 3HAYEHMH.

Hanuuue B psmax JaHHBIX OUKIHIECKHX KOMIIOHEHT CBSI3aHO C TEM, YTO B
Ipefenax WHTepBaloB Oojee MIOOATBHBIX H3MEHEHHH (HalpuMep, CE30HHBIX)
MOTYT HaboaThCs He HMEIOIIHe IePHOJMYHOCTH BPEMEHHEIE IIOABEMEBI U
CITaibl, KOTOPBIE, B OTJIIMYXE OT CE30HHOI KOMIIOHEHTHI, HE BBI3BaHEI NEHCTBHEM
Clly4aiHEIX (AKTOPOB, & SBISFOTCSI OCOOEHHOCTSAMH IIPOLIECCOB U 00YCIOBIEHEI
obeskoHoMuueckoi cutyanueid. Ha rpaduke LuKIndeckas KOMIIOHEHTa
BBIMJISIUT KaK TUIaBHbIE BOIHOOOpa3Hble (DIIyKTyalluy BOKPYT TPeH/A.

BbIIETHTh BO BpEMEHHBIX PSIax [HUKINIECKYI0 KOMIIOHEHTY ()OpMalbHbIMH
METO/IaMH JIOBOJIBHO CJI0KHO. OOBIYHO JUISl 3TOTO HUCIONB3YIOT HH(OPMALUIO U3
IPYTHX BPEMEHHBIX PsOB, KOTOpble CBA3aHBI C HcciemyeMbeiM. Hampuwmep,
oOBsICHUTE KOJIeOaHMsT psja B IIpelellaX CEe30HHBIX WHTEPBAJIOB MOXHO
UH(}IIIYeH, I3MEeHeHMSIMH Ha PhIHKE TPYIOBBIX pecypcoB U T. A. Ho ais atoro
HeoOXOOMMO  IPUBIEYs  COOTBETCTBYIOINYI0  HMHpopMmaumioo. V3ydeHue
IUIKJIMYECKOR  KOMIIOHEHTBI ~ YacTO  OKa3bIBaeTCsl  IONE3HBIM  JUIs
IIPOTHO3UPOBAHHUS, OCOOEHHO KPaTKOCPOYHOTO.

Taxum 00pa3oM, BpeMEHHOH psJi MOKHO IIPEICTaBUTh, KaK KOMITO3MIIHIO,
COCTOSIIYI0O WX CIyJalHOM ¥  JETepMUHHPOBAaHHOM  COCTaBIIAIOILEH.
JeTepMUHUpPOBaHHAs COCTaBJIAIOMAs, B CBOIO OYepelb, COAEPKHUT TPH
KOMITOHEHTHI — TPEHJI, Ce30HHYIO H IUKJINIECKYIO.

PasnuuaroT nBa THIIA B3aUMOICHCTBUS KOMIIOHEHTOB BPEMEHHBIX PSIIOB:

—  aAJUTHBHOE — 3HAYEHUS] BPEMEHHOIO psifia NOTy4aroTCs KaK pe3yJbTar
CIIO’KEHUSI KOMIIOHEHT;

—  MYJBTUIUIMKATHBHOE — 3HAYEHHUS BPEMEHHOIO psAfia IONYyYaroTCsl Kak
pe3ynbTaT YMHOKEHHSI KOMIIOHEHT.

COOTBETCTBEHHO MOJIENIM BPEMEHHBIX PSJOB TaKXKe OBIBAIOT aJAUTHBHBIE U
MYJIbTUILUIMKATHBHEIE. ATUTHBHAS MOZEIb UMEET BH!

X; =d; +pi,
rIe X; — 3Ha4YeHHe BPEeMEeHHOI0 pszia; d; — IeTepMUHHUPOBaHHAS COCTaBIISIOIIAST
p; — cTOXacTW4ecKas COCTaBJIAtoIas; [ = 1...n — HOMep BPEMEHHOI0 OTCYEeTa.
MynbTHILTHKATHBHAsA MOJEb UMEET BHI:
x; =d;"pi.

OueHp BaXXHO 3HATh XapakTep B3aMMOJEHCTBUS IETEPMUHHPOBAHHOU W
CJlydalHOM COCTaBIFOILUX, ITOCKOJNBKY METOAMKA aHalu3a BPEMEHHBIX ps/IOB
3aBUCHUT OT UCIIOJIb3YEMOM MOJEINH.

C y4eToM yKa3aHHBIX KOMIIOHEHT AeTePMHUHUPOBAHHAS COCTaBIISIONIAs psiia
MOXeT OBITh 3alKcaHa B CIEAYIOIINX BUIAX:

di =t +s;+tc,

24



di =t 8;i° ¢
rae ti — TPEHJ; S; — CE30HHAas KOMIIOHCHTA; C; — HUKINYIECKast KOMIIOHEHTA.

2.2. ITonsiTHe 1 METOABI NPOrHO3NpPOBaAHUA

Ilpoenosuposanue — 3TO Ipoliecc pa3pabOTKH [POTHO3a; HAydIHOE
HCCTIeOBaHHE IIEPCIIEKTUB Pa3sBUTHA KaKOro-1100 00beKTa HIH Ipolecca.

Memod npocHozupoeanus TpeAcTaBIsIeT cobOH CIocol HcclefoBaHuUs
00beKTa IPOrHO3UPOBAHVS, HalpaBleHHBIH Ha pa3pabOTKy NPOTrHO30B. JTO
COBOKYIHOCTH IIPHEMOB U CII0OCOOOB MBIIIICHMS, I[IO3BOJIIOIIUX HA OCHOBE
aHarM3a PEeTPOCIIEKTHBHBIX JaHHBIX, BHEIIHUX M BHYTPEHHUX CBs3el oObeKTa
[POTHO3UPOBAHUS, & TaKKe WX M3MEepeHHs B paMKaX. paccMaTpHUBaeMOro
SIBIICHUS WIIM [pOIlecca BBIBECTH CYXICHUS OIPENENEHHOH NOCTOBEPHOCTH
OTHOCHTEJIBHO OyIyINEero pa3sBUTUSA 00BEKTa, IPOLECCa UM CHCTEMBI.

Beibop MeToma IPOrHO3HUPOBAHMSA IPH . PEelICHHH  OIpeJelleHHON
(uccnenoBaTenbCKOM) 3a1a4n IOJDKeH 00eCeunTh (PyHKITHOHAIBHYIO IIOJIHOTY,
JIOCTOBEPHOCTH, TOYHOCTH IIPOTHO3a M YMEHBIINUTH 3aTPaThl BPEMEHHU U CPelCTB
Ha IIpoTHO3upoBaHue (0OecrednBaTh HeOOXOMUMBIN YPOBeHD 3((MEKTHBHOCTH).
Kpome Toro, HeoOX0AUMO yUUTHIBATE!

— XapakTep oOBeKTa IIPOTHO3MPOBaHUA, WM Ipobiemsl (3amgadn),
pelraeMoil B IIpolecce IIPOTHO3UPOBAHUS (CTaHAApTHas, CTPYKTYpUpOBaHHAs,
ciabo CTPYyKTypHpOBaHHAsl, HECTPYKTYPUPOBaHHAs — IO CTENEHHU TECHOTHI
CBS3U MEXIY (haKTOpPaMHU H Pe3yJIbTaToM);

— YpPOBEHb IIPOTHO3MPOBAaHWS, WM YPOBEHb YIIpaBIeHHUsS ((enepanbHbIH,

OTpaciIeBoi, PEeTHOHAIIBHBIH, MYHHIUTIABHBIH), JUTS KOTOpOro
pa3pabaThIBAIOTCS IMPOTHO3E;
—  HHTepBal YIIPEXK JCHHUS (RanbpHECPOYHEIH, JIONTOCPOYHBIH,

CpeIHeCPOYHBIH, KPaTKOCPOUHEILH);

—  IeJIX IIPOTHO3a (ITOMCKOBBIH M HOPMATHBHBIHN ).

Paznuuaror ¢hopManu3oBaHHbIE U 9BPUCTHIESCKHE METOABI IIPOTHO3UPOBAHFS
(puc. 5). IlepBsle (hopmManu30BaHHBIE) ONUPAIOTCS HA TAHHBIE ¥ AHAJIUTHYECKUE
TeXHUKU. Bropple (CyOBEKTHBHBIE) OCHOBAaHBI Ha CYXJEHHIX (OIeHKax)

OKCIIEPTOB.

CTaH,I[apTHBIe U CTPYKTYPUPOBAaHHBIC 3aJa4yd pPEIIAalOT C ITOMOIIBIO
9KOHOMHUKO-MAaTEMAaTHICCKUX, OKOHOMETPUYICCKUX MCTOIOB; cnabo
CTPYKTYPHUPOBaHHBIE W  HECTPYKTYPHUPOBaHHBIC — dYalle 3KCIICPTHBIMH

MeTomaMu. IIpu NpPOrHO3MPOBAHHM CIOXKHBIX CHCTEM — Ha MaKpOypOBHE —
9acTO NPHUMEHSIOTCS KOMOWHHPOBaHHBIE (KOMIUICKCHBIC) METOIBI, HampuMep,
CI[eHapHBII METOI.
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Meronanst
[POrHO3UPOBAHYST
®opmaIH30BaHHbIE IBpHcTHYECKHE
He dopmanusyrores n
BasupyroTest Ha akTHUeCKOM IPUMEHSIOTCS IPU
aHaJIM3e CTATHCTHYECKHX HCCIICIOBAHUY paHee
JAHHBIX 1 MATEMaTUYECKUX HCHU3BCCTHOIO, B TOM YHCIIC
MOJIeJIsIX TMPY OTCYTCTBUH HEOOXOAUMO
CTaTHCTUYECKOH MH(OpMaLHK
Tpenoogvie mooenu
Memoo ananozuu
Hmumayuonnvie mooenu
»
Pezpeccuonnoe %ezzg EZJZ/?:;); oco
npozHo3UpOsanUe e

Puc. 5. MeTo/s! IPOrHO3UPOBAHS

B coBpeMEHHONM aHANUTHKE TIJaBHBIM HHCTPYMEHTOM IPOTHO3UpPOBAHUS
ABJIIOTCS TPOTHOCTHYECKUE Mojenu. OT Toro, HaCKOJBKO MOJENb IIPOTHO3a
aJleKBaTHa YCJIOBHAM, HAcCKOJBKO IIOJHO B HEH YYMTHIBAIOTCS BHEIIHHE U
BHYTpeHHUE (aKTOpHI, BO3AEHCTBYIOIIHE HA T€ WK HHBIE IIPOLECCHI, 3aBHCHUT
TOYHOCTB ¥ JJOCTOBEPHOCTH ITPOTHO3A.

CrpykTypa IpOrHOCTHYECKOM MOJENIM IIOX0XKa Ha CTPYKTYpPhl MOJelei,
UCIIONB3YEMBIX  JUI1  pelleHus JApyrMX 3ajad  aHauusa, Hampumep,
pacIo3HaBaHUs, UACHTH(UKANUK T. A. MOJeNb MPOTHO3a OTIUYAETCS TOJILKO
XapaKkTepOM HCIIONB3YeMbIX [JaHHBIX UM aITOPUTMaMH UX 00pabGoTKH.
O06o0061meHHas CTPYKTypa IIPOrHOCTHYECKON MOJIENHN IIpe/ICTaBIeHa Ha puc. 6.

Puc. 6. O6001mennas Moens nporuosa

HcxonHsle maHHBIE JUIS IPOTHO3a 00pa3yloT HaOOp BXOMHBIX MEPEMEHHBIX
x;(i=1..n), NpPOrHozmWpyemble BeIMYHHLEI 0Opa3yroT HAGOp BBEIXOAHBIX
nepeMeHHBIX V;(i = 1...m), BXoOHbIe 3HAYEHUS] — HAONIONEHNS 32 PA3BUTHEM
mpoliecca B IPOLUIOM, a BEIXOAHBIE — MPOTHO3UPYEMBIe 3HAUEHHUS TIPOIEcca B
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Oynymiem. Ilpy 5TOM BpeMeHHBle WHTEPBANBl INPOLUIBIX HaOMIONEHUH WU
BpEMEHHbIE MHTEPBAJIbL, 10 KOTOPHIM TpeOyeTcsl MONYYUTh MPOTHO3, JOJDKHEI
COOTBETCTBOBAaTh JIpyr Apyry. Kpome Toro, KojudecTBO HaONIONEHMH 3a
HCTOpHEH pasBUTHS Ipoliecca B MPOINIOM, Ha OCHOBE KOTOPOIO CTPOMTCH
[POTHO3, AOJDKHO OBITH GOJIbIIe, YeM YHCIIO NPOTHO3UPYEMBIX HHTEPBANOB, TO
ects 1 > m. MHadye roBOps, €CIIM MBI XOTHM IOJIy9HUTh IIPOrHO3 Ha HEJEN0, TO
IS 3TOTO TOJIKHBI B3SITh HAOJIIOAEHS 32 HECKONBKO IPOIIE/IIINX HENEb.

Okempanonsyus ~ TpencTaBnsieT  cobOH  MONMBITKY  paclHpOCTPAHHUTH
3aKOHOMEPHOCTh ITOBEJEHMs HEeKOTOpOoi (YyHKIHM U3 HHTEpBala, B KOTOPOM
U3BECTHBI €¢ 3HAYEHHs, 3a ero Impeleibl. VIHBIMHU CIOBaMH, €CIM 3HAYCHUS
Gbyukipu  f(x) W3BECTHBI B HEKOTOPOM WHTEpBale [Xg; X,], TO IeENbIO
SKCTPAMONSIHN SBJIETCS ONpefeseHrHe Hauboiee BEpPOSTHOIO 3HAYEHUSI B
TOYKE Xp 41

DKCTparoJAlus IPUMEHAMa TOJBKO B TeX Clydasx, koraa ¢yHkous f(x)
(a COOTBETCTBEHHO, X OIKMCBHIBAEMBI C €e¢ IOMOIIBI0 BPEMEHHOH psin)
JOCTATOYHO CTabWiIbHA W He IIOJBEpXKeHa PEe3KUM H3MeHeHWsM. Ecmu ato
TpeGoBaHKe HEe BBITOJHAETCS, CKOpee BCEro, MOBeleHne (QYHKIUH B Pa3siIuIHbIX
HHTEpBajax OyIeT TOAINHATECA Pa3sHbIM 3aKOHOMEPHOCTSIM.

K cymecTBeHHEIM (hakTOpaM, OnpenesiomuM 3¢ GeKTUBHOCTS IIPUMEHEHHS
MeTo/ia 3KCTPAIOJISINK, OTHOCUTCS HAaJ(EXHOCTh JAHHBIX, JIOKAIIUX B OCHOBE
aHanu3a. OKCTPaloiLys TeHIACHIMH IOdy4ydia IIMPOKOe IIPUMEHEHHEe B
HOPMAaTHBHOM IPOTHO3UPOBAHWH. B YacTHOCTH, ¢ MOMOILBIO 3TOr0 METOHA
YCTaHABIIMBACTCS, MOXKHO JIM MCIIONE3Ysl CYIIECTBYIOIIUE TEXHOIOTUH, TOCTHYb
3aJaHHBIX IIPOM3BOJCTBEHHBIX MM APYTUX IIOKa3aTeIeH.

2.3. YopomeHHbIe MeTOABI IPOrHO3HPOBAHNS BPEMEHHBIX PSJ0B

Wuorga, ucxons U3 lejell NpOTHO3UPOBAHUSI, HCCIEIOBATENI0 HE HMeEeT
CMBICIIa CTPOHUTH CIIOXKHBIE MaTeMaTH4ecKHe MOJeNIM, Halpumep, s
IIOJy4EeHHs IIPOCTOTO U OBICTPOro MPOTHO3a Ha HECKOJIBKO HAOMIOIeHUH BIiepe/t
(9xcmpecc IIPOTHO3MPOBaHWE) WIM IIPH IIPOrHO3UPOBAHUM (DAaKTOPOB B
perpeccHoHHOM aHanu3e. B 3TOM citydae menecooOpa3sHO OOpaTUThCA K Tak
Ha3bIBaeMbIM «YIIPOILEHHBIM» METOAaM. OTH METOIbl INPOCTHl M TPeOyIOT
MHUHHMYM alpHOPHBIX MPEANONIOKEHHH O Ipoueccax, NPOTEKAlOMUX B
obbekTax. Kpome Toro, 6onee cioxHbIe MaTeMaTUKO-CTATHCTHYECKHE MOJETH
He Bcerza HaloT Oojiee TOYHBIE NPOTHO3LI. 3HAHHWE MPOCTEHINNX METOMOB
IIPOTHO3HUPOBAHUS 3HAYUTENBHO 0bjerdaeT paboTy IpOrHO3KCTA.

Memo0 npozno3uposanus Ha OCHO8e cpedHe20 abCcoNIOMHO20 NPUPOCA

IIporuo3upoBaHWe  METOJOM  CpeJHero  abCONIOTHOrO  IPHPOCTa
mpenroyaraeT, YTO YPOBHH psla IUHAMHUKH H3MEHSIOTCS pPaBHOMEPHO
(nuneiino). IIprMeHeHHe TaHHOrO METOZa IPOTHO3UPOBAHUS BO3MOXHO MIpH
[IpeIBapUTEIHHON IPOBEPKE CIAEAYIOUHX IPEANOCEUIOK:
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1) aGcomoTHBIe LEMHble MPUPOCTHl JOJDKHBI OBITH NPUOIU3UTENIHHO
OJTMHAKOBBIMU;
2) JOJDKHO BBIIONHATHCS HEPAaBEHCTBO BUJA:
Oger < P
Izie 02 — OCTAaTOYHAs JUcTiepcHst; p2 — Mepa pasbpoca npupocta:
2 Yiei (e = 90)°
oct — n ’
) _ Zt=1df
===
rae y; — pakTyeckye 3HaYeHUs YpOBHeH psina; J; — TeOpeTHIecKHe 3HAUCHIH
ypOBHeH psia, BEIPaBHEHHbBIE METOJIOM aOCOIIOTHOTO IpHpocTa; A, — IEIHbIe
abCOIOTHBIE IPUPOCTHI HCXOAHOIO Psijia JUHAMUKH.

Tlocne mpoBepKHM U TOATBEPXKIEHUS BBINOIHEHMs JaHHEIX ITPEAIIOCHITIOK
MOJKHO MPUCTYIATh K IpOrHo3upoBanuio. OOIas MoAeNb IpOorHo3a UMeeT BU!
Intke = Yn T kA4,
= Yn—WM1
A="——

n—1

roe Yy, — [OCICAHHHM YypOBeHb HCXOJHOIO psAla AMHAMHKH, k — mepuon
YIIpesKAeHus (TOPU30HT IPOTHO3MPOBAHHS); A — cpeHuit a6COMOTHBIH IIPHPOCT.

HyxHO OTMeTh, 4YTO YIpPOINEHHbIE METOHBI IIPOTHO3UPOBAHUS IAIOT
HeIJIOXUe Pe3yJIbTaThl TOIBKO B KPATKOCPOUHOH IEPCHEKTUBE, B CBS3ZU C HTHM,
MIEPHOA yHIpexaAeHUs Ooiblie 3 OpaTh He peKoMeHayeTcsa. PaccMoTpum npumep
C HCIIONB30BAaHUEM IPOTHO3MPOBAHMSI METOIOM CpeIHero aOCOJFOTHOTO
mpupocra.

B Tabn. 9 npencTaBiaeHb! JaHHBIE O CPEAHEH MPOJOIDKUTEIBHOCTH KU3HU B
Yensabunckoit obmactu B 2010-2016 rr., mOCTpOMM TPOTHO3 JUHAMHKH
YHCIIeHHOCTH Hacenenus B 2017-2018 rr.

Tabmauna 9
PacueTHas Tabnuna [is onpeneeH st IPOrHO3HBIXK 3HAYESHIH
METOJIOM CpeHero abCOMOTHOrO IPUPOCTa

Cpenusis oxugaemMas Ipupoct Teopernueckue
Toy | PPOOUKHTENEHOCTL | NPOXOIDKHTEILHOCTH SHAMCHHS (=907 | a2
JKU3HY IIPH POXKIACHHH | >kusHu (A), uucno | ypoBHeH psana e t
(¥¢), 9HCIIO JIeT Jer (), aucio et
2010 68,41 — 68,41 0,00 -
2011 68,79 0,38 68,76 0,00 | 0,14
2012 68,97 0,18 69,11 0,02 | 0,03
2013 69,52 0,55 69,46 0,00 | 0,30
2014 69,71 0,19 69,80 0,01 | 0,04
2015 69,90 0,19 70,15 0,06 | 0,04
2016 70,50 0,60 70,50 0,00 | 0,36
2 - - - 0,10 | 0,91
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Paccuutaem cpenHuii abCOTIOTHBIN IPUPOCT:
— 70,50 —-68,41
A= —;T = 0,348.
Omnpefenum TeopeTHUECKIE 3Ha4eHNs yPOBHEH psaja:
9, =y, +1-A= 6841+ 0,348 = 68,76,

y;, =y, +6-A=6841+6-0,348 = 70,50.
OrmpenenyiM 0CTaTOUHYIO JUCIEPCHIO U Mepy pa3dpoca mpupocTa:

, 010
O-OCT = —;7— = 0,014,

091 _ ..
p?=——=013.

HepaBeHCTBO 02 < p? BHITIONHAETCA.
OmpefienuM  MPOTHO3HBIE 3HAYEHHS IPOJOJDKHUTENHFHOCTH JKHU3HH B
YensOuHCKOH 001acT:
2017:9g =y, +1-A=70,50 + 0,348 = 70,848,
2018: 99 =y, +2-A=70,50 + 20,348 = 71,196.
daxTHYeCKHe u IIPOTHO3UpPYyEMEIe 3HAYEHUS OXKHJIaeMOH
IPOJOJDKHTENHHOCTH JKU3HH IIPEACTaBIIeHbI Ha puc. 7.

g7

- i
70,848 e |

T —
70,0
69,0 -

68,5

67,5

2011 2012 2013 2014 2015 2016 2017 2018

[T R —
2010
- |

Oxunpaeman NPOAOMKNUTENBHOCTb XN3HN o= =« [1DOrHO3 L

Puc. 7. Ilporros oxuiaeMoit Ipo0JDKUTEIFHOCTH KU3HH MPU POXKACHUH
B Uens16uHCKON 001acTH, ITOTy4eHHbIH METOIOM abCOIIOTHOTO IPHPOCTa,
YUCIIO JIET
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Memoo npo2ro3uposanus Ha OCHO8e CpedHez0 memMna pocma

JlauHbIi METOM IIPUMEHAETCS, €CIIi Pa3BUTHE Psila JMHAMUKH IOAYNHIETCS
reOMETPUYECKOM IPOrpeccHd M MOXET OBITh ONINCAH 3KCIIOHEHIHANIBHOM
(ToxaszaTeIpHO) KPUBOIA.

OO61uast MOJIeNb MPOTHO3a UMEeT BU:

. In+ke = Yn~ T*,
re Y, — HOCIeNHIH YPOBEHb HCXOIHOTO psijia AUHAMUKHY (IS IEPCIIEKTUBHOTO
IIPOrHO3a) MM yPOBEHb, IPHHATHIH 3a 6a3y SKcTpanonsuu; T — cpeHui TemI
POCTa, KOTOPBIH OMpPEnesIeTcs Kak:
T=4YT," Ty ... Ty,
rae T — temn pocta (Koo QUIHEHT POcTa) HCXOTHOTO Psiia.

B kauecTBe 6a30BOr0 YpOBHS KCTPAIONIINME Gepercs IOCIeIHUN ypoBeHb
psia OWHAMHKH, TaKk Kak Oy[yllee pasBUTHE HAUYMHACTCS MMEHHO C 3TOr0
ypoBHst. Ecmu 3a mociemHue IepHOAbl HaOMIomaeTcd 3aMelUIeHHe WIH
YCKOpEHHe TeMIIOB pocTa IIoKasaTels, TO B KadecTBe 0a30BOr0 3HAYEHUSI
MOJKHO HCITOJIB30BATh CpeHeapr(hMeTHIecKoe 3HaueHYe TTOCIIeTHUX [IEPUOI0B.

B Tabn. 10 mpencraBieHsl maHHBIE 00 00BEME OTIPYKEHHBIX TOBAPOB
COOCTBEHHOTO IIPOM3BOJICTBA, BBITOJHEHHBIX PaboOT U YCIYr COOCTBEHHBIMU
CHJIAaMH II0 BHAY JESITENbHOCTH IO0ObIMa ITOJNIE3HBIX HCKONAEMBIX B TEKYIIHX
neHax B Yemsa6unckod obnactu B 2010-2016 rr., HOCTPOUM IPOTHO3 AUHAMHKA
nanHoro nokasarens B 2017-2018 rr.

Tabmuua 10
PacueTnast Tabmuna it onpeAeIeHNs IPOTHO3HBIX 3HAYCHHN
METOJIOM CPeJHEro TeMIla pocTa

O6BeM OTIpyKEHHBIX TOBApOB
CcOOCTBEHHOT'O IIPOU3BOJICTBA IO BULY
Tewmn pocta o6beMa OTTPY)KEHHBIX
T'on JeATEeNbHOCTH N00BIMa IOJIE3HBIX
toBapoB (T¢)
HCKOITAeMBIX B TEKYIIHX LeHaX (V;), MIH
pyo.
2010 18253 -
2011 22 603 1,238
2012 27 607 1,221
2013 31438 1,139
2014 36 862 1,173
2015 57432 1,558
2016 67 340 1,173

Paccuuraem cpenguuit temn pocra 3a nepuog 2010-2016 rr.:
T = i/1,238 +1,221-1,139-1,173-1,558- 1,173 = 1,243.
OmpenenrM NpPOrHO3HBIE 3HAa4YeHHA 00beMa OTTPYXKEHHBIX TOBApOB B

Yens16MHCKOM 001aCTH: _
2017: 93 =y, - T* = 67 340 - 1,243 = 83 704,
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2018: 95 = y, - T? =67 340+ 1,243% = 104 044.
dakxTHYeCKHe ¥ MPOTHO3UpyeMble 3HaYeHHs 00BbeMa OTIPyKEHHBIX TOBAPOB
IpE/CTaBIICHEI HA PUC. §, OUEBUHO, YTO JUHAMHUKA JAHHOTO ITOKa3aTes MOKET
ObITH ONUCaHa HeJMHeHHON (yHKIHe.
r 120000 R —————
i
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Puc.8. Ilporuo3 o6bemMa OTIrpy KeHHBIX TOBAPOB 110 BHUY AESTeIbHOCTH J0ObIua
I0JIE3HBIX MCKOIaeMbIX B UensOuHCKoM 061acTy, NOJTy4eHHBIH METOIOM
CpeIHero TeMIla pocTa, MJIH pyo0.

IIpocnosuposanue Ha ocHoge Memoda IKCNOHEHYUATILHO2O CeANCUBAHUA

MeTox SKCIIOHEHIHAJBHOIO CIIaKHUBaHUS Haubonee 3((EeKTUBEH Ipu
pa3paboTke CpeHECPOYHBIX MPOrHo30B. OH IMpHeMIIEM IIPH [IPOTHOZUPOBAHUU
TONBKO Ha OXHWH Ilepuoj Breper. Ero OCHOBHBIE IOCTOMHCTBA IIPOCTOTA
IIpOLeyphl BEYHCICHUH U BO3MOXXHOCTD yyeTa BECOB HCXOJHOM HH(OpMAIUH.
OO011ast MOzieNb IPOTHO3a UMEET BH/I:

Vi =Y
Ve =Je1 + aVee1 — Je-1)s
t#1,
0<a<l,
raie y: — (axkThdeckoe 3HAYEHHE MCCIEMyeMOro IlokasaTens; ¥, —

5KCIIOHEHIMAIBHO B3BEIIEHHOE cpefHee (IIPOrHO3HOE) 3HAUCHHUE; O — HapaMeTp
CTTIaXXUBAHS.

Ot BemUYHMHBI NapaMeTpa CIVIAXHBAHHS 3aBHCHUT, KaK OBICTPO CHHXKAeTCs
BeC BIHUSHUA IpPEIIIeCTBYIOIMX HaOmoxeHuid. Yem Oomblle @, TeM MeHbIIe
CKa3BIBACTCs BIMSHUE IIPEIISCTBYIONMX 3HadeHui. Eciau a 6:1m3ko k enuHuIE,
TO 5TO NPHUBOJAUT K y4eTy NP MPOrHO3€¢ B OCHOBHOM BIIMSHUS JIUIIE TOCIETHUX
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Habmogenuii. Ecnu 3HadeHme @ ONM3KO K HYNIO, TO Beca, IO KOTOPBIM
B3BEIIMBAIOTCS YPOBHHM BpPEMEHHOIO psla, yOBIBAlOT MEIUIEHHO, T.e. IIpH
[POTHO3€ YYUTHIBAOTCS Bee (MIIM IIOYTHU BCe) IPOIIbIE HAOMIOAEeHH .

Toynoro Meroma Juii BEIOOpa ONTHMAIBHOM BENIWYMHBEl IapamMeTrpa
CIJIaXKMBAaHUS (& HET. B OTIENBHBIX Clydasx aBTOp AaHHOrO MeToja mpodeccop
Bpayn mpemaran oOmpelelsITh BeNUYHHY (, HCXOAS M3 JJIMHBI MHTepBaja
crraxxuBanus. [Ipy 5ToM & BEIYHCIAETCS 10 GopMyIIe:

CEnFT
rJie N — 9UCII0 HaOJIFoIeHUH, BXOJAIIUX B HHTEPBal CriIaXKUBaHUS.
B Tabn. 11 npencraBieHbl OaHHBIE O YHCICHHOCTH O0e3pabOTHBIX B
Yensbunckoit obmactu B 2010-2016 rr., mocTpouM IpOTrHO3 3HaYEHUs NaHHOIO
nokasarens B 2017 r.

Ta6ma 11
Pacuernast Tabnuua Jyist ONpeesIeHus IPOTHO3HBIX 3HAYCHHUH
METOAOM SKCIIOHEHIIMAJIEHOTO CIIIaXKUBAHUS

OKCIIOHEHIIMAIBHO B3BEIICHHOE CpPEHEe
UncmeHHoCTh 6€3paboTHEIX (Vy), -
Ton 3HAYEHUE YHCIEHHOCTH 6e3paboTHBIX (Pr),
TBIC. YeJl.
TBIC. YelL.
2010 139,9 1399
2011 124,3 139,9
2012 120,2 136,0
2013 113,3 132,1
2014 116,1 127,4
2015 129,4 124,5
2016 130,5 125,8
2017 - 126,9

Onpez[enHM 3HAYCHHE IMapamMeTpa CrilaXxvuBaHUA:
2
a = m = 0,25
PaccunTaeM 3KCIIOHEHIIMAIBHO B3BEIIEHHOE CpeIHEE 3HAYCHUE
YUCJICHHOCTH 663p360THBIX:

2010: 9, =y, = 139,9,
2011: 9, = 9, + a(yy — 91) = 139,9 + 0,25(139,9 — 139,9) = 139,9,
2012: 95 = 9, + a(y, — §,) = 139,9 + 0,25(124,3 — 139,9) = 136,0,

2017: 95 = 9, + a(y; — §,) = 125,8 + 0,25(130,5 — 125,8) = 126,9.

QakxTUYecKue M IPOTHO3UpYeMble 3HAUEHHs YHCIEHHOCTH 0e3pabOoTHBIX
IIpeJCTaBIeHbI Ha puC. 9.

Kpome  yIpoIIeHHBIX  CTAQTUCTHYECKMX  METOJOB  IPOrHO3MPOBAHUS
BPEMEHHBIX pSAZOB B IIPAKTUKE TOCYJApCTBEHHOI'O YIPABICHUS AaKTHBHO
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OPUMEHSIOTCS. SKOHOMETPHUYECKHe MEeTONBI, KoTophle OymyT Ooiiee momobHO
PaccMOTpeHs! B pasziene 3 faHHOro yueGHOro mocobus.

160 |
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|
|
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Puc. 9. Ilporros gucieHHOCTH 6€3paboTHBIX B UensiOuHCKON obacty,
IIOJTyJEHHBIH METOIOM KCIIOHEHIUATIBHOIO CIIaXXUBaHUs, THIC. Yell.

Bonpocs! aJ1s1 06¢cyxIeHHsT

1. Yo moHMMAaeTCs HOL YIOPSIOYSHHBIMU JaHHBIMU? Kak CBSI3aHBI MEXIy
coOOH TMOHATHSA YHOPSMOYCHHBIX JaHHBIX W JUHAMHKA  COIMAIBHO-
5KOHOMHYECKUX IPOLecCOB?

2. KakoBbl OCHOBHBIE COCTaBJISIOLIME M KOMIIOHEHTH BPEMEHHOTo psma?
Uro moHUMaeTCs MOA AEeTePMUHUPOBAHHON M CTOXACTUYECKOH COCTaBIIOLIEH
BPEMEHHOTI0 psiga?

3. KaxoBbl ocHOBHBIE BuAbI TpeHIoB? KakoBa mMHTEpIpeTanus napaMeTpoB
JIMHEHHOTO ¥ 9KCIIOHEHIIMAIBHOTO TPEHIOB?

4. YeM OTNIMYAIOTCS CE30HHBIE U IMKJINMYECKHE KOMIIOHEHTBH! BPEMEHHOIO
psina? KakoBel 0COOEHHOCTH MX MaTeMaTHIECKOTO MOJETIUPOBAHIA?

5. KaxoBel oOIMe BHABI MyNbTHIUIMKATHBHOM ¥ aAJUTHBHOH MOZENH
BpeMeHHOro psa? KakoBel OCHOBHBIE 3TAIlbl MOCTPOEHUS MYyJIbTHIIIIMKATHBHOM
U aJIUTUBHOM Mojesel BpeMeHHOro psia?

6. C xakuMU LEIAMH IPOBOJSICS BBIBIEHHE K YCTpPaHEHHE CEe30HHOM
KOMITOHEHTBI BPEMEHHOTr0 psina?

Tembl poxaag0B

1. Metonsl BBIAETICHHS KOMIIOHEHTOB BPEMEHHOIO psfa: IEKOMIIO3ULIHS,
CKOJIBb3SLIME CpEAHNE, DKOHOMETpHUYEecKUe QUIBTPEIL.
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2. O030p MEXIYHAPOXHBIX ¥ OTCYECTBEHHBIX CTATUCTHYECKHX 0a3
okasarelieif COHatbHO-9KOHOMHYECKOIO Pa3BUTHUS.

3. HopmaTHBHO-IpaBOBOe  00eCIeueHUe IIPOTHO3UPOBAHUS — JUHAMHUKH
PasBUTHS COLMANIBHO-9KOHOMUYECKHX IIpolieccoB B Poccum.

4. llenp, 3aja9y ¥ HMHCTPYMEHTHl TOCYJApCTBEHHOIO IPOIHO3MPOBAHHMS
IMHAMUKH COLIMAIEHO-0KOHOMIYECKOro pa3sBuThs B Poccnu.

IpakTuyeckne 3agaHus

3apanue 1

HazoBuTe BO3MOXHBIE (aKTOPBI, ONPEAEIONe KOMIIOHEHTEl BPEMEHHBIX
PSIOB IS CIIeTyIOIUX IT0Ka3aTeNei:

a) T0X0JbI KOHCOIUANPOBaHHOrO OomKera PO;

6) 06peM IIPOMBIIILICHHOTO IIPOU3BOACTBA;

B) 3a00J1eBaeMOCTh (KOJIMYEeCTBO BHOBb BO3HHUKIIMX 3aboneBaHmi Ha 1000
KUTeNeH).

3aganue 2

PaccmarpuBaeTcs aqiuTHBHAs MOJENb IIOMECSYHOW IUHAMUKH HOOBIMU
yriist. Ilycte B stHBape 2019 1. x; = 45 ThIC. T, a2 COMIACHO TEHIECHIMHU JO0JDKHO
6561Tb t; = 40 TBIC. T. [IpeamoNoXuM, 4TO CE30HHAsS KOMIIOHEHTa cOocTaBmia 12
ThIC. T. ONpenenuTe ciydaiiHyro COCTaBISIONLYI0 BPEMEHHOTO psiaa.

3aganue 3

PaccmarprBaeTcss MyJIBTHINIMKATHBHAsS MOJENb KBAPTAIbHOM BBEIPYYKH
npennpustus. [Ipenmonoxum, 4To B 9eTBepToM kBapTaie 2018 r. x; = 38 mun
py0., a cormacHo TeHmeHuwmH t; = 31 mnH py06. WHaekc ce3oHHOCTH st
yeTBepTOro  kBaprama coctaBun  119,4%. Omnpemenure  ciydaiinyro
COCTaBJISIOILYI0 BPEMEHHOTIO psifia.

3anaHue 4

B Tabn. 12 mpexcraBiieHBl JaHHBIE O BaJIOBOM PETMOHANBHOM IPOLYKTE
Yensounckor obnactn 3a mepuoxy 2010-2016 rr. Ompepenure NPOTHO3HBIE
3Ha4YeHMs IoKasareins Ha mepuoy 2017-2019 rr., momydeHHBIE Ha OCHOBE
METO/IOB CpeJiHero abCONMIOTHOIO IPUPOCTa U CPENHEr0 TEMIIA POCTa, CPABHHTE
ITOJIy4EeHHBIE Pe3yIbTaThl.

Tabmuua 12
JluHaMmuKka BaloBOrO perHoHaNbHOro NpoaykTa YensOuHckoit obnactu
IToxa3arens 2010 2011 2012 | 2013 | 2014 | 2015 2016
Banosoit peruoHanbHbIH
IPOJYKT B OCHOBHBIX 652,9 | 7744 842,0 | 882,3| 993,9| 12092 1260,7
IeHax, MipJ pyo.
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3ananmue 5

B Tabn.13 mnpexncraBieHE

JaHHBIC

0 4YucClie

3apEeruCTPUPOBAHHBIX

npectymieHuit B Yensbunckoit obnactu 3a nepuox 2010-2016 rr. Onpenenure
[IPOTHO3HOE 3HaueHue Iokaszarens Ha 2018 r., momrydeHHOEe Ha OCHOBE METOZA
9KCIIOHEHITMATIFHOTO CIIIaKUBAHUSI.

Tabmuna 13
JuHaMuKa 4rciia 3aperuCTPUPOBaHHbIX MPECTYIUIeHIH B YestOnaCcKon
obnactu
TTokazaTens 2010 2011 2012 2013 2014 | 2015 | 2016
Uucno
3aPCTHCTPUPOBAHBIX 2422 | 2216| 2026| 1941 | 1795| 2018| 1844
npectymieHnit za 100 000
4eJIOBeK HaceleHUs )




3. KOPPEJISIUOHHO-PErPECCHOHHBIN AHAJIN3
B IIPOTHO3UPOBAHHNHA

3.1. KoppeassunoHHBIH aHAIH3

3amaun  KOpPENSIUOHHOIO aHalM3a CBOASATCS K H3MEPEHHIO TECHOTEI
HU3BECTHOW CBSI3W MEXIY BapbUPYIOLIAMH TIpH3HAKaMH, OIpPEHeIeHHIO
HEM3BECTHBIX NPUYUHHBIX CBs3ell (IPHUYMHHBIA XapakTep KOTOPBIX MOJDKEH
OBITH BBIACHEH C ITOMOIIBI TEOPETHYSCKOTO aHajli3a) U OLEHKH (PaKTOpOB,
OKa3bIBAIOINMX HAHOOJbIIIee BIUSHIE Ha Pe3yIbTaTUBHBINA IPU3HAK.

Koppenayus — cratuctrdeckas B3alMOCBS3b IBYX WM Oolee Ciy4aifHBIX
BEJIMYHH, ITPH KOTOPOH M3MEHEHHUs 3HAaYCHUH OJHON MIIM HECKOJBKHX M3 3THX
BEJIMYHH COIYTCTBYIOT CHCTEMAaTHYECKOMY M3MEHEHWIO 3HAYEeHUH Jpyrod miu
JPYTHX BEJIMYUH.

Jyisl neMOHCTpalMy HajJd4dus WIM OTCYTCTBHUSI KOPPENSALUH MEXIY IBYMS
HepeMEeHHBIME HCIIONB3YIOTCS AUarpaMma paccestHusl.

Juazpamma pacceanus — MaTemaTHdecKas JuarpaMma, H3o0pacaromas
3HaUYeHUs] JByX IepEeMEeHHLIX B BHUJE TOUYEK Ha JEKapTOBOM IIockocTw. Ha
IuarpaMMe —pacCesHHs KaXIOMy HaONIOJEHHIO COOTBETCTBYET TOYKa,
KOOpJMHATEl KOTOPOM paBHBI 3HAYEHMSAM JBYX KaKUX-TO I[1apaMETPOB 3TOTO
HaOJIIOCHHA.

COBOKYITHOCTh TOYEK Ha JuarpaMMe pacCesHHs Ha3bIBaeTCs IOJeM
koppensuuu. Ha ocHOBaHHMM OLEHKH IIOJISI KOPPENSLUH MOXKHO BBIIBHHYTH
TUIIOTe3y O HAJIM4YUM M CHJIE CTATHCTHYECKOH 3aBHUCHMOCTH, €€ XapaKTepe
(sBiIsIETCS JIM OHA JIMHEWHOM! WJIM MMeeT HenuHeibii Bux). Kpome Toro, MoxxHO
OIIPEJEeNUTh THII CTATUCTUIECKON 3aBUCHMOCTH.

[TonoxuTensHass CTaTUCTHUYECKas 3aBUCHMOCTh O3HA4YaeT, YTO pOCT
3HA4YEeHUM OJHOM INEPEeMEHHO! COIyTCTBYET CHCTEMATUYECKOMY YBEIUYEHHIO
apyroii. OTpunartenpHas CTaTUCTHYECKas 3aBUCHMOCTH O3HA4YaeT, YTO POCT
3HA4YEHUI ONHOW INEepPEeMEHHOH COIYTCTBYeT CHCTEMAaTHYECKOMY COKpPAIICHHIO
IpYyTOH.

Ha puc. 10 npencrasieH npuMep AuarpaMMBbl paccessHUs JUis TOKa3aTeleH,
UMEOINX  CHJIBHYIO  IIOJIOKHTEIbHYIO  JIMHEHHYI0  CTaTHCTHYECKYIO
3aBUCHMOCTb. KoppeisinuoHHOe 1ojJe KMeeT BBITAHYTBIH BHJ, TOYKH
HaOMIONEHUH pacroyiaraloTcsl JOCTATOYHO OJM3KO K JIMHUM, HMEFOIIWH
BO3PACTAIOMIHH BHUJ CO 3HAYUTENBHBIM YIIIOM HaKJIOHA.
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Banosoii perMoHasnbHbIii NPOAYKT Ha Aywly HaceneHus, py6.

Puc.10. [luarpaMma paccestHUs ToKa3aTelel ¢ CUIIbBHOM I0JI0XUTENbHON
3aBUCHUMOCTBIO

Ha puc. 11 npencrasieH npuMep QuarpaMMbl pacCesHUs I IOKa3aTenei,
HMEIOIINX CcNIa0yIo MONOXKUTENbHYIO IHHEHHYIO CTaTHCTHYECKYIO 3aBUCHMOCTb.
Touku HabIrONeHUH UMEIOT 3HAYHUTEIBHBIH pa30poc, a TUHUS, KOTOPYIO MOKHO
IIPOBECTH Yepe3 KOPPEJALMOHHOE TI0JIe, UMeeT He3HAUYUTEIbHBIN yrol HaKJIOHa,
TO €CTb 3HAYMTENIbHble H3MEHEHHs YHCICHHOCTH COOCTBEHHBIX JIETKOBBIX
aBTOMOOMIJIEH He COILyTCTBYIOT 3HAUHTENEHOMY CHCTEMATHYECKOMY H3MEHEHHIO
CpeHeMeCsIIHOM HA4YMCIIeHHO 3apaboTHO IIaThl.
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Puc. 11. lnarpamma paccessHHs IoKa3aTeliel co cinaboii HoI0KUTENbHOM
38BHCHMOCTBIO
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MareMaTU4ecKoi Mepoil KOppensuud OBYX CIy4aiHBIX BEIIMYHH CIy>KUT
KO3 GUITHUEHT KOPPEIAILUH.

Mertop BeIYHCIEHUS KO3 QUIMeHTa KOPPEILIUN 3aBUCHT OT BHJa LIKAJIbI, K
KOTOpOM OTHOCSATCS IIepeMeHHble. Tak, Ui H3MEPEHHA IIEPEMEHHBIX C
UHTEPBAIBHON ¥ KOJNMYECTBEHHOM IIKajaMH HeoOXOAMMO HMCIIOIb30BaTh
ko3¢ ¢uieHT Koppemsnuu ITupcona. Ecnu no Mensmel mepe omHa U3 ABYX
[epeMEHHEIX HMMeeT IOPSAAKOBYIO IIKaly, JUO0 He SBIAEeTCS HOPMAlbHO
paclpefie/leHHOM, HeoOXOMUMO  HCIONBE30BaTh  PAaHIOBYIO  KOPPEIALMIO
Crmupmena wm Kengama.

Koappuyuenm xoppensyuu [lupcona pacCUuTHIBaETCS IO GopMyIe:

X=X -1)

)
JZ(X - X)2N(Y - Y)?
rae X u Y — cpeiHee 3HaueHHe mapameTpoB X u Y.

CaoiicTBa K03 hHIHCHTa KOPPEILLUH

1. AGcomoTHass BemuunHa KO3 HUIMEHTa KOppENSIUKA HE IPEBOCXOIWT
€ IUHUIIBL.

2. Ecnu ko3¢ uuueHT KOoppensiun paBeH Hymo, To X W Y He CBS3aHbI
JIMHEHHOH KOPPENALMOHHON 3aBUCUMOCTBIO.

3. Ecmu abcomroTHass BenuuuMHAa Kod(QQHUIMEHTa KOppeldld paBHA
efuHMIE, TO HaOmoJaeMble 3Ha4deHWs [IpU3HAKa CBA3aHBI JIMHEHHOM
(byHKIMOHATIBHON 3aBUCUMOCTHIO.

4. Ecnmun nepeMmeHHble X W Y yMHOXWTh Ha OJHO M TO XK€ YHCIO, TO
K03 PUIIHEHT KOPPEILIIUN He H3MEHNTCS.

5. 3HaK KO3 (HUIHEHTa KOPPEeISILUK yKas3blBaeT Ha THI CTATHCTHYECKON
3aBUCHMOCTH (TIOJIOXKHTEIbHAS WK OTPHIATeNIbHAS 3aBHCHMOCTB).

KoadduiuenT Koppersiiuu xapakTepu3yeT TeCHOTY JIMHEHHON CBA3H MeXIy
KOJITYEeCTBEHHBIMY IIpU3HAaKaMK B BHIOOpKe: YeM GIIIbKe ero 3HadeHue K 1, Tem
CBSI3b CHUIbHee; 4eM Onmxe k 0 — cnabee. B 3aBHCHMOCTH OT TOTO, HACKOJIBKO
npubnmkaercs K 1, pasnuuaroT ciabyio, YMEpPEeHHYIO U CHIBHYIO CBS3b, B
TabI. 14 mpeACTaBIEHO COOTHOILICHNE 3HAaUYeHUs KO3((hHUIUEeHTa KOPPEISILUU U
UHTEPIPETaluy CTATUCTUIECKON 3aBUCHMOCTH.

Txy =

Tabmnuma 14
CooTtHoIeHIe 3HaYeHUs K03 (QUIHEHTa KOPPEISLIUH
U UHTEPIPETALNH CTATUCTHUECKOH 3aBUCUMOCTH

AbcomoTrHoe 3HaueHHe ko3 durrenTa WHTeppeTalyis CTaTUCTHIECKOM
KOPPEJSIIUI 38BHCHMOCTH
o1 0 10 0,3 OUCHB crabast
ot 0,3 710 0,5 crnabas
010, 5100,7 CpenmHsist
0t 0,7 10 0,9 BBICOKASI
010,910 1 OYCHb BBICOKAs
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Ecinu BEIGOpKaA MMeET AOCTATOYHO OOJIBIIOH 00BbeM M XOPOILIO NPeACTaBIseT
reHepalbHYI0 COBOKYMHOCTH (Pelpe3eHTaTHBHA), TO 3aK/IIOYEHHE O TECHOTE
JIMHEHHOM 3aBUCHMOCTH MEXAy IpHU3HaKaMH{, IOMYy4YeHHOE II0 JaHHBIM
BBIOOPKH, B U3BECTHOM CTEIIEHU MOXKET OBITh Paclpe/ieieHa M Ha FeHEPalbHyI0
COBOKYITHOCTb.

Paccuntaem koadduiment xoppemiuuu IlupcoHa 1 mokasaTenen
HHBECTHIIMH B OCHOBHOM KallUTall Ha AyITy HaceNeHus, ThIC. py0. (X) u Banosoit
PETHOHANBHEI TPOAYKT Ha AYINy HaceleHus, Thic. py6. (Y) IS pervoHoB
Cubupckoro (peaepaabHOr0 OKpyra, HCXOAHbIE NaHHBIE M PACUETHBIE 3HAYECHMUS
npeacTaBieHsl B Tadm. 15.

Ta6muna 15
HcxonHble faHHBIC ¥ PACUETHBIC 3HAYSHMUS IS ONIpeAelICHHs
3HaueHust Ko purrenra xkoppensuun I Tupcona

B I S O DY
Peruon X Y X-X|Y-Y v -7 X=X | (Y-Y)

Pecry6imka 56,8 | 194,8 -8,7| —-114,6 991,2 74,8 | 131313

Aurraii

PecyGirka 36,9 | 2082 | 28,6 | —101,2 2889,0 815,1 | 10239,8

Bypsitust

Pecny6nmka TriBa 41,1 1503 | -24,4| -159,1 3873,9 592,9 | 25310,2

Pecniy6nuka 55,8 | 320,1 -9,7 10,7 -103,3 93,1 114,7

Xaxacus

Aurrafickuil Kpai 33,0 | 206,7 | -32,5| -102,7 3332,3 1053,0 | 10545,6

3abaiKanbCKuit 70,3 | 229,3 48| -80,1 -388,4 23,5 6414,7

Kpa#

Kpacnospckuit 138,6 | 565,3 73,2 255,9 18719,7 5350,9 | 65489,1

Kpaii

HWpkyrckas 85,4 | 419,9 20,0 110,5 2204,6 398,0 | 12212,1

00J1acTh

Kemeposckas 62,6 | 309,6 -2,9 0,2 -0,6 8,1 0,0

00J1aCTh

HosocuGrpeias 59.7| 356,1| 58| 46,7| 2686 33,1| 21817

00J1acTh

Owmckast 06J1acTh 47,6 | 312,0| -17,9 2,6 —46,6 318,6 6,8

Tomckas oGnacts 97,6 | 440,4 32,2 131,0 4211,9 1033,6 | 17163,2
z - - - —| 354152 9794,9 | 162 808,9

Ilpu pacuere 3HaueHus Kodbduiuenta xoppemsuun [Tupcona Ha mepBom

9TaIle OIIpeNIeNIIOTCS CpeIHUe 3HaueHus nokasareneit (X = 65,5; Y = 309,4) u
OTKJIOHEHUS OT HUX, 3aTeM PAaCCUUTHIBAIOTCS UX MIPOU3BEICHUS U KBAIPATHL.
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TX-X)¥-Y) 35415,2

JZ(X _X) Ny - T2 = /97949 168089

B nmamboM ciydae koad¢uuueHT koppemsiuuu Ilupcona pasen 0,887, uro
yKa3bIBaeT Ha BBICOKYIO IIOJIOXKHTENBHYIO JIHHEHHYIO CTaTHCTHYECKYIO
3aBHCHMOCTE MEX/Y [TePEeMEHHBIMH.

Koagppuyuenm panzoesotui koppenayuu Cnupmena

Pacuer xoa¢uiuenTa panrosoii koppensnud CrnupMeHa NpearnonaraeT, 4To
Ka)KIOMY HaOJNFONEHHMIO IIpUcBauBaeTcs paHr Ry u Ry. Panrum 3Hauenuit
PACIIONIOXKEHBI B €CTECTBEHHOM IIOPSIZIKE.

Ha ocHoBe 1moyueHHbIX paHroB Ry U Ry PacCUMTHIBAIOTCS UX PA3sHOCTH d U
BBIYHCIIAETCS KO UIIeHT Koppensauu CiupMeHa:

1 6y d?
P T amr -
e 1 — KOJINYeCTBO HaOIIONeHHH.

3HayeHne Kodd¢uureHTa MeHseTcs OT —1 (IOCIeNOBaTeNbHOCTU PAHIOB
IIOJHOCTBIO IPOTHUBOIONIOXKHBI) [0 +1 (IIOCIeq0BaTeNbHOCTY PAHIOB MIONHOCTBIO
coBnaznaroT). HyneBoe 3HadeHUe II0Ka3bIBAET, YTO IIPH3HAKU HE3aBUCHMBI.

Paccuutaem koddduimeHT koppensuun CrupMmeHa MiIs IToKasaTelel
UHBECTHLIMH B OCHOBHOM KaIlMTal Ha DyIly HaceleHusd, ThIc. py0. (X) U BamoBoM
PEerrMOHANBHBIA HPOLYKT Ha IyIly HaceleHwus, ThiC. py6. (Y) s peruoHoB
Cubupckoro enepalbHOrO OKPYra, MCXOAHbIE JaHHBIE M pactdeTHBIe 3HAYCHNsI
IIpe/ICTaBIEeHEI B Tab11. 16.

Txy = 0,887.

Tabauna 16
HcxonHble JaHHBIE W paCueTHBIe 3HAYCHUS JUIsI OTIpeIe/ICHIs
3HAYeHHS KO3 UIeHTa paHroBoit koppessiuun CrnvpMena

Panr X | PaurY
Pervon X Y Ry (R, d=Ry—Ry d?

Pecny6Onuxa Anrait 56,8 | 194,8 7 11 —4 16
Pecniy6imuxa BypsTust 36,9 | 208,2 11 9 2 4
Pecniy6nuxa Tria 41,1 | 150,3 10 12 -2 4
Pecny6mrixa Xakacust 55,8 | 320,1 8 5 3 9
Aurraiickuii kpait 33,0 | 206,7 12 10 2 4
3abaiikanbckuil Kpait 70,3 | 229,3 4 8 —4 16
Kpacuostipckuit kpait 138,6 | 565,3 1 1 0 0
HUpkyTckas o61acTb 85,4 | 419,9 3 3 0 0
Kemeposckas 061actb 62,6 | 309,6 5 7 -2 4
HoBocubupckas 061acTh 59,7 | 356,1 6 4 2 4
Omckas 0651acTh 47,6 | 312,0 9 6 3 9
Tomckas o0acts 97,6 | 440,4 2 2 0 0

z - - - - - 70
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Koadpdunuent koppemsinuu CriupMeHa paBeH:
. 6Yd? 670

T o nm?-1) 12(122 —-1)

I{aHHoe 3Ha4YCHUE YKa3bIBa€T Ha OYCHb BBICOKYIO TITOJIOKUTEJIBHYIO
IIHHeﬁHyIO CTAaTUCTHYCCKYIO 3aBUCUMOCTHL MEXIY TMIEPEeMEHHbIMUA. B JaHHOM
npuMepe KOB(I)(bI/IHI/IeHT Koppeisauunu CI’II/IpMeHa paCC'{I/ITaH JJIs1 CpaBHCHUA U
CYIECTBEHHBIX OCHOBaHHUU JAJA €ro UCIIOJIB30BaHUsA HCT, a 3Ha4durt
ko3 uuuent Koppensuuu IlupcoHa ToYHee XapaKTEpU3yeT —CTEleHb
CTaTPICTI/I‘IeCKOﬁ 3aBUCUMOCTH.

= 0,959.

3.2. 3aga4u perpecCHOHHOIr0 aHAJIN3A U MOCTPOEHHE JIMHUH PerpeccHu

Pecpeccuss — 3TO TEXHOIOTHS CTATHCTHYECKOTO aHAJIN3a, IEIbI0 KOTOPOU
SBJSIETCSL  ONpEJIeNIeHHe JIydinedl MOJENH, YCTaHABIUBAIOIIEH B3aMMOCBS3b
MEXIYy BBIXOHAHOM  (3aBUCHMOI) mepeMeHHOW ©  HaboOpoOM  BXOJHBIX
(He3aBUCHUMBIX) IEPEMEHHBIX.

3agavuamMy PerpecCHOHHOIO aHallN3a SABJISIOTCS BEIOOp THIIA MoaeH (HopMBl
CBSI3U), YCTAQHOBJIEHHE CTelleHM BIHSHUS HE3aBUCHMBIX IIEPEMEHHBIX Ha
3aBUCHMYIO U OIIpelelieHne pacyEéTHBIX 3HAueHWH 3aBHCHMON IIepeMEeHHOMN
(pynxunm perpeccun).

3adauu pezpeccuonnozo ananuza

1. 3amepeHre IapaMeTpOB ypaBHEHHs PErpecCHM, BBIPXKAIOIIEro CBS3b
CpeIHHX 3HAYCHHIl 3aBHCHMOM IEPEeMEHHOW CO 3HAYEHMSIMH HE3aBHCHMOM
[IepeMEHHOM (3aBHCHMOCTD CPEJHHUX BEJIMYHH PE3yJbTATHBHOIO IIPHU3HAKA OT
3HAYEHWH OJHOTO WM HECKONIBKUX (haKTOPHBIX IIPU3HAKOB).

2. MsMepeHre TECHOTHI CBS3M ABYX (WM GOJBILIEr0 YHCNA) MPU3HAKOB
MeXTy co0Gof. Mepbl TECHOTHI CBSI3M M3MEpSIOT JONIO  BapHalluy
Pe3yJIbTaTUBHOIO IPH3HAKa, KOTOpas CBs3aHa KOPPENSIMOHHO ¢ BapHaluein
¢paxTopHOTrO HpH3HaKa (IPH3HAKOB). MeToN KOppeNsOHHO-PErpeCCHOHHOrO0
aHauM3a He MOXKET OOBSICHATH poNu (DAKTOPHBEIX IIPH3HAKOB B CO3MaHHU
Pe3yNBTATUBHOIO TIPU3HAKA.

3. Beigenenue  BaxHeWmwMX — (akTopoB, BIUSIOIINX HA  BapUAIUIO
Pe3yJIbTATUBHOIO IPU3HAKA B COBOKYITHOCTH,

4. TTporHo3vpoBaHue BO3MOXXHBIX 3HAYEHHUM pe3yNbTATUBHOIO IMPU3HAKA
IpA 33/laBaeMbIX 3Ha4YeHUSIX (AKTOPHBEIX IIPU3HAKOB. Permaercs myTeMm
HOACTAHOBKH OXHAAEMBIX, MM INIAHUPYEeMbIX 3HAYeHHH (haKTOpPHBIX
[pPU3HAKOB B YpaBHEHHE CBSI3M W BBIYKCIEHHE OXHUIAEMBIX 3HAYEHHH
Pe3yJIbTaTUBHOIO IIPU3HAKA.

5. IloaroToBKa JaHHBIX, HEOOXOAUMBIX B Ka4eCTBE MCXONHBIX JUIS PeIeHUs
ONTHMH3AIMOHHBIX 3a/1a4.

B TeXHONIOrHsX NPOrHO3WPOBAaHMS HambOoJee IIUPOKO HUCIONL3YeTCs] TaKkoi
BUJ PErPECCHOHHOH MOJENH, KaKk o0600wenHas auHeliHas modeav. Ee
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[OMYISPHOCTH BBI3BaHA TeM, YTO MHOTHE IIPOLECCH B [OCYNApCTBEHHOM
yIpaBlieHUH, 5KOHOMUKe U OM3Hece MUHEeHHBI o cBoel npupoze. Kpome Toro,
CYLIECTBYIOT METOJbI, KOTOpble [103BOJLIIOT IIPMBECTH HEIMHEHHYIO MOZEND K
NTUHERHOM ¢ MUHUMATIBHBIME IIOT€PAMH TOUYHOCTH.

3ajaua TUHEHHON PErpeccy 3aKiouaeTcsi B HaXOXISHHH K03(QHUINEHTOB

ypaBHEHWUS IMHEHHON perpeccry, KOTopoe UMeeT BHJL:

Yy = bg + byxy + byxy + -+ + by,
rae y — BBIXOZHAs (3aBHCHMAs) IlepeMeHHas MOJENH; Xq, Xy ...X, — BXOIHBIE
(ue3aBuCHMBbIe) NepeMeHHBle; b; — K03GOUIUEHTH JIHHEHHOW perpeccHu,
Has3bIBaeMble TaKxKe IapaMeTpamu Mojenu (by — CBOOOIHEI 4iIeH).

3ajaua JHHEHHOW perpeccud 3akirodaeTcs B rnoxdope KodpQuIueHToB b;
ypaBHEHHUsS] PEerpeccuy TaKuM oOpa3oM, YTOObI Ha 3aJaHHBI BXOJHOW BEKTOp
X = (x4, X5 ... Xy) perpeccuoHHas Mozels (HOpMHUpOBala JKellaeMoe BBIXOILHOE
3Ha4YeHHue y. ‘

B ciygae IIpOrHO3HPOBAaHUS BXOXHBIMHE IIEPEMEHHBIMU MOJCIH X; ABISIOTCS
HaOIIFOEHNS U3 IPOIUIOro (IIPEeAUKTOPEl), 8 Y — IPOTHO3UPYEMOEe 3HAYECHHE.
Jns oTOro CTPOATCS pa3iMYHBle MOJENIH, B KOTOPHIX JaHHBIC IPH3HAKH
BEICTYIIAIOT B KauecTBe HepeMeHHbIX. Ecai Moziens GyAeT KOppeKTHO OTpaXxkaTh
3aBHCHMOCTh MEXIY BXOXHBIMH M BBIXOJHBIMH IEPEMEHHBIMHU, TO C MOMOILIBIO
TaKol MOJeNN MOXHO OyIeT IpeCKa3bIBaTh 3HAYEHHs! BEIXOJHOU ITepeMeHHOM
IIO 33JaHHBIM 3HAYEHUSIM BXOJTHEIX.

Kaxk npaBuiio, peanbHble IIPOLECCH B HAyKe, TEXHUKE, DKOHOMUKE U Or3Hece
JOCTaTOYHO CJIOJKHBI, M [UI1 HX ONHcaHWA TpeGyeTcs OGONbIIOe KOIMYECTBO
[epEMEHHBIX, KOTOPOEe MOXXET HACUHTHIBATH M HECKOIBKO COTEH B 3aBHCHMOCTH
OT CJIIOKHOCTH 00BEKTa UCCIeTOBAHUSL.

PaccmoTpuM mpuMep napHO# JIMHEHHOH perpeccuu. Branerner; oBouHoi
JIaBKH IUIAHUPYET ONTUMU3UPOBATH 3aKyIIKHU U UL 3TOTO COOUPAET CTATHCTHKY,
OTPaXKAIOIUIYIO 3aBHCHMOCTE OOBEMOB IPOJaX OT LIEHBI, YCTaHABIMBAEMON Ha
nponykThl. IIpenmonaraercs, 4To pO3HUYHAS IeHA MEHSETCS €XEMECSYHO B
3aBHCHMOCTH OT IIEHBI, YCTAaHABIHMBAEMOM MOCTABIIHKOM, Ha KOTOPYIO, B CBOIO
o4epesb, BIMAIOT CE30HHOCTh, KAYeCTBO TOBapa, CUTyallis Ha PEIHKE | T. 1. Jlis
PO3HUYHOIO MpPOJaBIla OLEHKA TOr0, CKOJIBKO TOBapa OH CMOXET HpOJaTh 3a
OIIpe/IeNICHHYIO LieHYy, IpelcTaBiseT OoJbplIof uMHTepec. Ecny Takas oueHka
OyneTr HoiyueHa, TO CTaHET SCHO, CKOJNBKO M KaKHX IIPOAYKTOB IHOTpebyeTcs
KyIIUTh, HaIIpHUMep, Ha MECSIl IIPH OIIPEAeTeHHON [IEHOBOM CUTYallUy Ha PHIHKE,
PesynpraroM coOpaHHBIX HaONIONCHUIl sSBUJIACH 3aBHCHMOCTE €XEeMECIUHBIX
IpoJax KapTodels OT yCTaHOBIESHHOM rieHs! (Tadn. 17).
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Tabnumna 17
3aBUCHMOCTb 0ObeMa IPOLAXK OT LEHBI

KomuaectBo KonuuecTBo NpoAaHHOTO
[lena 3a kT,

Ne mecsna pY6. (%) [IPOXAHHOTO kaprodens, OIeHEHHOE c
t kaprodens, xr (y;) MOMOIIBIO perpeccuy, Kr (9;)
1 13 1000 1323
2 20 600 306
3 17 500 742
4 15 1200 1033
5 16 ] 1000 887
6 12 1500 1469
7 16 500 887
8 14 1200 1178
9 10 1700 1760
10 11 2000 1614

I_IeJ'IL aHaiIu3a — OII€HKa OXHIAACMBIX 00BEMOB Iponax KapTO(i)eJ'[H B
3aBUCHMOCTH OT YCTaHOBJECHHOHW IIeHBl. [locTpomM Monenb Npojax, e B
KayecTBE BXOJHOHN IlepeMeHHOM OyHeT WCIONb30BaThCS 1I€HA, @ B KavyecTBe
BBIXOJHOIT — 006BeM mpoxax. Ha puc. 12 mpexcraBieHa auarpaMMa paccesHus
HCXOJHBIX JNaHHBIX. Jlake MpocTON BHU3YaJbHBIA aHAM3 IIOKa3bIBAaeT HaJIMYhe
OTPUIIATENBHON 3aBHCUMOCTH MEXIy ILEeHOH W o0beMaMHM TpPONaX: C
yBeNMYEHHUEM IeHBl Ipojaxu mnamgaroT. CamMo 1o cebe 3TO He SBISETCS
HeoXXuAaHHBIM. OJTHAKO ¢ IPAKTHYECKUH TOYKY 3pEHMs HauOONBIINH HHTepec
[IPEICTABIAET KOJIMYECTBEHHOE OIMCAaHHEe 3TOM 3aBHCHMOCTH, a HMEHHO —
KaKOTo MaJeHHs CIeAyeT OXHUIATH [IPU YBEJIMUSHIH IEHbI 38 €IMHUILY.
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Puc. 12. Habnrogaemast 3aBUCHMOCTE 00BEMOB IIPOIAX
OT YCTaHOBJIEHHOH LIEHBI
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Eciu mpeIonoKuTh, YT0 3aBHCUMOCTD MEX/Ty IIepeMeHHBIMHU JIUHEl A, TO
IUTSL TOCTPOCHHUS MOJICNTA JOCTATOYHO IPOBECTH NPAMYIO JTUHHIO, IIPOXOISLIYTO
yepe3 00JIaKO TOYEK, COOTBETCTBYIOIUX HaOMoAeHUAM. Torna HakKjIOH JHMHUH
[TOKaXKET, HACKOJBKO YMEHBIIATCS IPOAAXKY IIPH yBETHISHNAH LISHBI.

Eciy MBI XOTUM CMOJIETUPOBATE 3aBHCHMOCTh 00HEMOB MPOJax KapTohens
OT IIEHBI 338 KWJIOTPaMM, TO HY>KHO [TOCTPOUTH IPSIMYIO, KaXKJasd TOUYKa KOTOPOH
OyJeT mpecTasisTh co6oi OneHKy 00beMOB Mpofax Ans 3afaHHoH neHsl. Ho
TAKHX JIMHUA MOKHO IIOCTPOUTH OECKOHEYHO MHOTO, M TOJHKO OJHA U3 HUX
obecreunT ONTHMAILHYIO OIEHKY 00BeMOB IpojiaK. EcTecTBeHHBIM OBLIO OB
[IPOBECTH JIMHHIO TakAM o00pa3oM, dYTOOBl paccesHHe BIOJNb HEE TOdeK,
COOTBETCTBYIOLIMX pEalbHBIM HaOMIONEHWsM, OBUIO MHHUManbHBIM. Ha
[PaKTHKE JIMHUIO CTPOSIT Tak, 4YTOOBI CyMMa KBaJpaToB OTKJIOHEHHH
HaOIfONaeMBIX 3HAYEHHMH OT OLIEHEHHBIX C ITOMOIIBI JaHHOH JIMHEHHOH
3aBUCUMOCTH ObliIa MEHUMAIIBHOM, TO €CTh:

n
Z(}A’i —y1)? - min,
i=1

roe n — 4ucio HaOMIOJEeHUH; §; — OlLEeHKa BBIXOAHOI'O 3HAYEHHs MJIA i-Io
HaOJIOeHMs, IOTy4YeHHas ¢ IIOMOIIBI0 MOJENH; Y; — pealibHo HaliromaeMoe
3HadYeHHe 00beMa IPOJaxK.

JlaHHBIA METOX MPUOIIKSHNS JTHHEHHON 3aBICHMOCTH MEXAY BXOJHBIMH H
BBIXOJHBIMH IIEPEMEHHBIMH H3BECTEH KaK MeMmoO HAUMEHLUWUX KEAOpamos
(MHK), a JuHHEs, IIOCTpOEHHas C ero IIOMOIIBIO, HA3bIBACTCS JIMHUEH
perpeccuu.

JIunus pezpeccuu — 3TO NpsMas HAWIYYIIETro MPUOKEeHHs IS MHOXeCTBa
nap 3Ha4YeHWH BXOJHOW M BEIXOJIHOW MepeMeHHON (Xx,Y), BbIOMpaeMas TaKuMm
o0OpazoM, 4TOOBI CymMMa KBaJpaTOB pacCTOSHUN OT ToueK (X;V;) JO 3TOM
OpsIMOH, I3MEPEHHBIX BEPTHUKAIBHO (TO €CTh BIOIb OCH V), OBlTa MUHUMAIIBHA.
YpaBHEHHe, OIMCHIBAIONIEE JIMHUAIO DPErPeCCHM, HAa3bIBACTCS VPABHEHUEM
peepeccuu:

¥ = by + byx,

rae § — OIeHKa 3HA4eHMs BBIXOJHON MepeMeHHON; by, — KoobduueHt,
ONIPEACIAIOIIMN TOUKY IepecedeHHs JIHHHU C OCBI0 ), HAa3bIBAEMBIM Takke
c80600HbIM uneHom; by — KOIGOUIHMEHT ONpeNeNTIONMA HAKIOH JIHHUK
OTHOCHTENBHO OCH X (BEJIMYMHA, Ha KOTOPYIO H3MEHSETCs] 3HAYCHHE BBIXOIHOM
HepeMeHHOH y IpH M3MEHEHUM BXOJHOW IEepeMEHHON Ha efUHUIY — V21060l
ko puyuenm). Kodapduiuents! muHeliHOr0 ypaBHeHHs by U b; Ha3BIBAIOTCA
k0apduyuenmamu pezpeccuu.

Takum oOpasoM, 3amada IIOCTPOSHHS MOJENM JIMHEHHOH perpeccuu
CBOAUTCA K HAXOXKACHHIO KOIGOHIMEHTOB by U b; s KOTOPBIX CyMMa
KBaJIpaToB OIIMOOK, TO €CTh pasHOCTh MEXIY peajbHO HabII0aaeMbIMU
3HAUSHUSIMHU BBIXOJHOU IIEPEMEHHOM U MX OLCHKaMu GblTa 65l MUHIMAIBHA.

CooTBeTCTBYIOLICE YpaBHEHHE PErpeccru OyAeT UMeTh BUL:
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¥ = 3213,6 — 145,4x.

Cwmbicsi K03 (HUUEHTOB YpaBHEHHs perpeccHyl ClemyloIui: by — 310
3Ha4YeHWe BBIXOJHOM repeMEeHHOW NP 3HAUYEHUH BXOJHOH nepeMeHHOH x = 0.
3HayuT, Npd LUeHe KapTodess, paBHOW HyJ0, OLEHKAa OO0BEMOB IPOXaXK
cocraur 3213,6 xr. OpHako JnaHHas QopMaibHas HHTEpIpeTalus SABHO
[POTHBOPEYMT 3IpPABOMY CMBICIY, IIOCKOJBKY €ClIH pasfiaBaTh KapTodens
OecIuiaTHO, TO KyHIAT JIx000e ero IOCTYIIHOe KoJndecTBO. Takas cuTyauus
BO3HMKJIA W3-38 TOTO, YTO B HMCXONHOM BEIGOpKE HAGIFONEHHMH OTCYTCTBYIOT
3HAUeHUs X, Onuskue K Hymo. OTciofla BEITEKAeT OJHO K3 OrPAHNYEHUH
JTWHEWHOH perpecCu: IMHUIO perpeccui (4, COOTBETCTBEHHO, ONUCHIBAIOILEE €€
ypaBHEHHUE) CIeQyeT CYMUTaTh MOAXOMIINEH amnmpoKCUMalMed HEKOTOpon
peabHOM (QYHKIMHA TOJIBKO B TOM JAWaNa3oHe W3MEHEHUM BXOIHON IepeMeHHO
X, B KOTOPOM paclpeleisIIoTCs HCXOMHbIe HaOloieHnd. B IpoTHBHOM ciydae
Pe3yNbTaThl MOTYT OKa3aThCS HEINPEJICKa3yeMBIMH.

3HaueHne Kod((UIMEHTa HAKIOHA JIHHAM pPErpeccHd by, MOXHO
HMHTEPIIPETUPOBATh KaK CPEJHIOI BEIMYHMHY HU3MCHEHH: 3HAYEHHUS BBIXOJHOM
TIepeMeHHON IpH M3MEHEHUH 3HAaYeHHs BXOJHOH NepeMeHHOM Ha eauHuLy. B
. HaleM IIpHMepe 3TO 03Ha4aeT, UYTO IIPU YBEIMYEHUH IIeHBI 32 OAUH KHJIOTPaMM
Kaprodelss Ha ONHY IEHEXHYI eIWHHIY ClelyeT OXHIATh YMEHBIICHHS
copoca B cpenHeM Ha 145,4 xr. Jlunus perpeccuu Al HalIGHHOTO HaMu
ypaBHEHUs IIpeJcTaBleHa Ha puc. 13.
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Puc. 13. JIurus perpeccun
JU7st JIMHAK perpeccry CyMMa KBaapaTOB BEPTHKATIBHBIX PACCTOSHIN MEXTY

TOYKaMM JaHHBIX (CBETJIBIE TOYKH) M JIMHMe# MokHA OBITH MEHBINE, YeM
aHaJIOTHYHAs CyMMa KBaJpaToB AJII JII000H Apyro IpsMoH.
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JIuHAA perpeccHd IOJDKHA aIllIPOKCUMHpPOBAThH JHMHEWHYIO 3aBHCHMOCTD
MEXIy BXOQHOM M BBIXONHOHM IepeMeHHBIMH Mojenn. OIHAaKO IPH 3TOM
BO3HHKAET BOIIPOC, HACKOJNHKO JIMHEHHAs AamnMpOKCHMAIWs COOTBETCTBYET
HaOJI0IaeMBIM TaHHBIM. UTOOB! ONpeNenTh 3TO, BBEAEM B PaCCMOTPEHHUE JBa
rmokasarejiss — CTaHAapTHyro oumbky ouenusas (E.) u KoaduipeHt
nerepmunauu (r2).

B cratucruke Mepoit pasbpoca CiydaiiHOH BeIMYHUHBI OTHOCHUTEIHHO
CpeliHero 3HAYeHHs SBISETCS CTAHZApTHOE OTKIOHEHWe. AHAJIOTHYHO B
KauecTBe Mepbl pa3bpoca Touek HabIIONeHNUH OTHOCHTENIBHO JIMHUU PErpeccuu
MOXXHO  HCIOJIB30BaTh  CMAHOAPMHYIO  OWUOKY — Oyenueawus, KoTopas
[IOKA3bIBAET CPEIHIO0 BEIMYUHY OTKIOHEHHS TOYEK HCXOMHBIX JNAHHBIX OT
JuHUM perpeccHd BRoib ocu y. CraHmapTHas ommOKa paBHa KOPHIO
KBaJpPaTHOMY CpEIHEKBaIpaTHYeCKOH OIIMMOKM, TO €CTh CyMMe KBaJpaToB
pasHoCTel MEeX/y pealbHBIM M OL[CHEHHBIM 3HAYEHHUIMH BBIYHCICHHOM 110 BCeM
HaOJIFOICHUSIM ¥ OTHECEHHOU K YHCITy CTeleHel cBOGOIBI BEIOOPKIL:

E = 2ie i — 902
cr n-m-—1"

rlie M — KOJIIYECTBO HE3aBUCHMEIX [TepPEMEHHEBIX, KOTOPOE JUIs [IPOCTOM
JNUHEHHOH perpeccuy paBHoO 1.

3HavueHne CTaHgapTHOM ommOkd E., TO3BOJSET OLEHWUTH CTEIEHb
paccoriacoBaHus OLEHOK, IOMYYeHHEIX C MOMOIIBIO PErPECCHH, U pealbHbIX
HaOTIOICHNH aHAJOIMYHO TOMY, KaK CTAQHIApTHOE OTKJIOHEHHE I03BOJISET
OIICHHTh B CTATUCTHYECKOM aHAlM3e CTENeHb pazdpoca Cily4ailHOW BETHIHMHEI
OTHOCHTENBHO CpejHero. Uem MeHbINE CTaHAApTHAas OUIMOKa OLCHHBAHUS, TEM
Jyd4ure paboTaeT MOZEIb, B HAlleM IIPAMepe CTaHJapTHas OLIMOKA COCTABIISAET
E.. =2725.

Kosgpdpuyuenm demepmunayuu (r?), HazpiBaeMbIit Takxke Kod(PUITHEHTOM
CMEIIaHHON KOppeJilUy WK CTATHCTUKOM R-KBajpar, — CTaTUCTUYECKHM
[10Ka3aTellb, OTPaKAIOIIUH OGBACHIIONIYIO CIIOCOBHOCTD YPaBHEHHS PETPECCUH.
OH TaKXKe SBISETCS CTATHUECKOM MepOii COrIacusi, C MOMOLIBIO KOTOPO# MOXKHO
OIpeLeNuTh, HACKOIBKO ypaBHEHHE pPerpecCHyd COOTBETCTBYET pPEealbHBIM
JIAHHBIM:

2 _ ?=1(j)i _y)z
_ O

IIe Yy — cpefHee 3HaUYEHUE IapaMeTpa.

3HaveHne K03 GUIMeHTa TeTePMUHALMH MaKCUMAIIBHO, KOT/Ia UMEET MECTO
MaKCHMalbHOE COOTBETCTBHE: BCE TOYKU IAHHBIX JIEKAT TOYHO HA IIPAMOM
perpeccuy, B 3TOM cirydae Ko3()GUIMEHT TeTepMUHALMHA paBeH 1.

3HaveHne Ko3hUIKeHTa JeTepMUHAINY TS TpuMepa u3 Tadi. 17:

r? = 0,7456.
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MOoXHO clenaTh BBIBOJ, YTO PErPECCHOHHAS MOJENs paboTaeT JIOCTaTOYHO
XOpOLIO.

KpoMme yka3aHHBIX CIIOCOOOB OIEHKM KadecTBa PErpecCHOHHBIX MOJEIEH,
CYIIECTBYIOT METObI OLIEHKHM JIMHEHHOW 3aBHCHMOCTH MEXAy BXOJHOH H
BBIXOJHOM IepeMeHHbIMU. METOMUYECKYI0 OCHOBY UId OLIEHKM 3HAYUMOCTH
TaKUX 3aBUCAMOCTEHN CO3/IAI0T 2unome3svl TUHEUHOU peepeccui.

BBeseM B paccMOTpeHHe JBE THIIOTe3bl — HYJIEBYIO (OCHOBHYIO) U
anprepHaTHBHY0. HyneBas rumoresa H, Ipexaronaraer, 9To JHMHEHHBIE CBSA3H
My TepeMEHHBIMH OTCYTCTBYIOT, B TO BpeMd KaK albTepHATUBHAS IHIIOTE3a
H, yTBEpKIAeT, 4TO TaKUe CBI3U MMEIOT MecTO. TakuM oOpazoM:

e Hy: By = 0 — nuHelHbIE CBI3U MEX Ty IEPEMEHHBIMU OTCYTCTBYIOT;

e Hg,:f; # 0 — nmuHElHBIE CBI3U MEXy I€pEMEHHBIMU UMEIOT MECTO.

Ecmu Bepra rumotesa Hy, TO JHHHUS perpeccuu OyIeT pacloloXeHa
TOPU30HTAIFHO U MOCTPOCHHAS perpecCHoHHas Mozensb Oecnone3na. Haobopor,
€CITH yJacTCsl OTBEPrHYTH HYJIEBYIO THIIOTE3Yy, IIOATBEPAUTCS 3HAYUMOCTh
MOZENIHM, TO ©CTh HajJWdue JIMHEHHOH 3aBUCHMOCTH MEXAY BXONHOH H
BBIXOJIHOM IIepEMEHHBIMHU.

OpHuMu W3 Haubojee IONMYJSIPHBIX KPUTEPHEB OLEHKH 3HAYMMOCTHU
PETPECCHOHHBIX MOJENeH SBISIOTCS (-KPUTEpUH, IIOCTPOSHHBI Ha OCHOBE
t-pactipenenenus CTbIOJeHTa U F-KpUTepHii, UCTIONB3YIOMUH F-pacipeaeineHue
Ouinepa.

JIns  TpoBEepKHM HMCTHHHOCTH THIIOTe3bl H, #-KpHUTepHWil HCIIOIB3yeT
CTaTUCTHKYy ¢ = b1/Sp,, mNom4uHsIONyIOCS I-pacmpenenenuo ¢ (n —2)
creneHssMu cBoOoEL. [Ipy poBepKe rumore3 BO3MOXKHO HOSBIICHUE JBYX BUIOB
obOoK, pe/ICTaBIeHHbIX B Tabm. 18.

Tabnuma 18
BI’I}ILI OLUI/IGOK, BO3HUKAIOIUX IIPHU IIPOBEPKE I'UIIOTE3
JeticrBuTensHOE
H, npuruIMaeTcs H, otBepraercs
COCTOSHME
Ommubxka I poma:
H, cnipaBeuBa BepHoe permenue

BEPOATHOCTH O

Ommbka II pona:

H, HecnipaBeuIHBa
0 pasei BEPOSITHOCTE f

BepHoe pemmenue

Omm6xka I pona 3axirodaeTcss B OTKIOHEHUH BEPHOH HYyJICBOH TMITOTE3HI, a
ommubka Il poma — B NpUHATHM HEBEpHOH HyJIeBOW. BeposTHOCTH AaHHEBIX
coOprTHil 06O3HaYMM 0 H [ COOTBETCTBEHHO, IIPUYEM BEPOSTHOCTH O
Ha3BIBACTCS YposHem 3Hayumocmu xpumepusi. OH OIpenenseT BepOsSTHOCTH
TOTrO, 4TO cIpaBeiimBas runoresa H, Oyner omuOOYHO OTBeprHyTa. 3ajas
3HAYeHWEe 0 ¥ BBIYMCIMB 3HAYEHUE IPOBEPOYHON CTATHCTHKM f, ITO TadiuIe f-
paclpefieieHdss MOXKHO  YCTaHOBMTb, HACKOIBKO BEPOSATHO IIOSABICHUE
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IIOJIyY€HHOTO 3HAa4Y€HUs CTATUCTHUKH f, €CJIM HyJIeBas TMIIOTe3a 6y,E[CT OIIMO0YHO
OTBEPIrHyTa.
B xauectBe IIpuMepa BO3BMEM JHaHHBIE O IIpOoJaxkax KapTocbenx, I

KOTOPBIX C MOJIy4eHO ypaBHeHue perpeccur ¥ = 3213,6 — 145,4x. Torna:
E.. 2725

VI(x-1? 825
t =b,/Sp, =—145,4/30 = —4,85.

YToOBI OLIEHUTH BEPOSTHOCTH CHPaBEIJIUBOCTH I'MIIOTE3bl H( NpU 3HAYECHUU
t-cratuctukn  t = —4,85, Bocmonp3dyeMcs MeTomoM p-3HadeHud. Ilom p-
3HAYCHWEM B KpPUTEPHUH IIPOBEPKH THIIOTE3Bl IIOHHMMAeTCs BEPOSTHOCTH
MoJlyueHuss abCOJMIOTHOTO 3HAYECHMsS CTAaTUCTHUKU f, OOJBIIETO MM DPaBHOTO
3HAYEHUIO BBIOOPOYHOU CTATUCTHUKH, BBIYUCICHHON HUCXOMS U3 IPEATIONOKEHUS
O CIIPaBeIIMBOCTH TUMOTE3bl Hy. VIHBIMU clloBaMH, YeM MEHbIIE p-3HaueHUe,
TeM OoOJNbIlle BEPOSTHOCTH TOrO, YTO THUIIOTE3a CIpaBeiuBa, U ECIH
BBIYKCIIEHHOE p-3HAa4YeHHe OyAeT O4YeHb MaJbIM, TO THIIOTE3Y CIEAyeT
OTBEPTrHYTE.

JpyruM BO3MOXXHEIM METO/IOM OIpeJeNIeHUs] 3HAUMMOCTH pPEerpecCHOHHON
Mojieny siBisieTcst F-kputepuil. B aToM cirydae UCTIONB3YIOTCS JBa IIOKA3aTeNs —
cpeHUU KBaJpaT PEerpecCUOHHON KBapaTUYHON CyMMBI:

G- 5

Sp,

’

Sp= T
R m
¥ CpeJIHMI KBaZpaT OMGOK PErpeccr:
S0 — 90
2 — i=1Wi = Vi
E n-m-1"

C uX TIOMOIIBIO MOKHO BBIYHCIIUTH 3HAYCHHUE, Ha3bIBaeMoe F-CTaTUCTHKOM.
Ornowrenue F = SZ/SE nomummsercs F-pacmpenenenmo ¢ (m,n—m—1)
creneHsMu cBoGonsl. Ecimu rumoresa H, MCTHHHA W JIMHEWHas CBA3b MEXLY
IIepeMEeHHBIMHU CYILIECTBYET, TO OIIMOKA OLICHWBAHHUA BO3PACTAET U €€ CPeqHuUi
KBampaT S#, COOTBETCTBEHHO, TOXe. Il09TOMy eciM HyleBas THIOTE3a
CIpaBeUIuBa, TO 3HAYEHHE CTATUCTHKH OyZeT Majlo u3-3a YBEIHYECHHUS
sHameHartens SZ. HampoTus, ecnu cripaBemmuBa albTepHATHBHAs THIOTE3a
Hg: By # 0, TO ommbKa oleHuBaHUs MajfaeT, a 3HaueHue F BospacraeT. Takum
ob6pazoM, Gosblree 3HaUeHHE F' COrIacyeTcst ¢ MCTHHHOCTBIO albTePHATUBHOM
THITOTE3HI.

Hanpumep, 3HaueHwe F-CTQTUCTHKH, pacCUUTaHHOE [UIsi MHaHHBIX O
npopaxax kaprodens, Oymer F = 1742 032/74 280 = 23,5. Ilo tabmuue F-
paclpesieNleHdsi MOXXHO YCT@HOBUTB, HTO JUIsS YHCEN CTereHed CBOOOJIBI
YUCIUTENs M 3HaAMEHaTelsl, paBHBIX M U n—m — 1 (1 u 8 COOTBETCTBEHHO),
paccuuTaHHOE II0 HaOJIONaeMbIM JIaHHBIM 3HadeHwe F = 23,5 HamHOro
IpeBBIIAET TeopeTHdeckoe Fy = Fjo; = 11,26. Takum o6pa3oM, BEpOSTHOCT
Toro, uro rumoreza Hy:fi; =0 WHCTHHHA [UIA paccyWTaH 3HadeHus F-
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cratuctuky, Oyaer meree 0,01. IToaToMy MBI BEIHY>XJE€HBI OTBEPTHYTH HYJIEBYIO
TUIIOTE3Y, YTO II03BOJSIET CHENaTh BBIBOJ O BBICOKOM 3HAYMMOCTH Hallled
perpecCHOHHON MOJENH.

B npocroit nuHENHON perpeccuyl yCTaHABIMBACTCS JIMHEHHas 3aBUCHMOCTD
MEXTy OJHOM BXOJHOW IepeMEeHHOM W ofHOW BBIXOAHOW. Ho Ha mpaxTuke B
3a/layax aHajIu3a 4acTO BO3HHKAeT HeOOXOJUMOCTH IIPHBIEYL JUIS PEILeHUST
Gompire  wcxomHoil  mHQopMamuu. [losToMy — IpencTaBIseT — UHTEpec
HCCIIeJOBaHHUE 3aBUCUMOCTH BBIXOJHONW PEMEHHOH OT HECKOJIBbKUX BXOJIHBIX.
Ecmu mpocras JinHelHasi perpeccus HCIONb3yeT PHOIMKEHNe B BUIE MPSIMOi
JWHWH, TO MHOXXECTBEHHasl JIMHEWHas perpeccust Uil MOJENHUPOBAHUS
JIUHEWHBIX CBsA3ed MEX]Jy BBIXOJHOW IepeMeHHON u HabopoM BXOIHBIX —
IUIOCKOCTH (€CM BXOAHBIX IIEPEMEHHBIX JBE) WIH TUIEPIUIOCKOCTh (eciu
BXOJIHBIX [TEPEMEHHEIX GoJiee ueM [Be).

Kaxk u B citydae IpoCTOM perpecCHOHHOM MOJIEIH, Ui OLEHKH 3HAYUMOCTH
MHOXXCCTBEHHOH PpErpecCHM HWCIONB3YIOTCS THIOTE3Bl O HAIMYUU WU
OTCYTCTBHH JIMHEHHO} 3aBHCHMOCTH MEXIYy HaOOpPOM BXOIHBIX M BBIXOIHOU
nmepeMeHHOH. [l IpoBepKH S3TUX TIUIOTE3 TaK K€ MOXHO IPUMEHSTH -
kputepuil u F-xpurepnii. Ho B ciiyuyae MHOXXECTBEHHOM JMHEHHO# perpeccuu
[IPUMEHEHNE JJaHHBIX KPUTEpPUEB HECKONBKO MHOe. Ecnu f-kpurepuii ucciemyer
JIUHENHYIO 3aBUCUMOCTh MEXJY KaXIOW OTHENbHOM BXOJHON NEpeMEeHHOH U
BBIXOJHOW II€peMeHHOH, F-KpUTEpHil HCCIeXyeT NHHEHHYI0 3aBUCUMOCTD IS
BCell MOJeNnd, TO €CThb MEXIY HabOpOM BXOMHBIX IMEPEMEHHBIX M BBIXOIHOM
nepeMeHHOI (puc. 14).

Puc. 14. Pazmuuns mexxny F-kpurepuem u t-kpurepuem
JJI1 MHOKECTBEHHOM JINHEWMHOH perpeccuu

3.3. IlpuBeneHne HeJIMHEHHOH 3aBHCHMOCTH K JIHHEHHOMY BHAY

Ecnu MexIy SKOHOMHYECKMMH SBICHHSIME CyLIECTBYIOT HeJIHWHENHBIE
COOTHOIICHHUS, TO MX MOXHO IIPHBECTH K JINHEHHOMY BHLLY.
Paznuuaror 0sa knacca nenunetinvix pespeccuii:
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1. Perpeccuu, HeNIMHEHHBIE OTHOCHTENBHO BKIIOYEHHBIX B aHAIM3
OOBSCHAIONIMK TIEPEMEHHBIX, HO JIMHEHHBIE II0 OLEHUBAEeMBIM I1apaMeTpaM,
HalpUMep:

- ITOJIMHOM BTOPOM cTeneHy —y = a + b-x+c- xz;

—  IOJNHMHOM TpeTheii cTenern —y =a+b-x + ¢ -x? +d - x3;

—  paBHOCTOpOHHSS rumepbona —y = a + b/x.

2. Pel"peCCI/II/I, HeJIMHEHHEBIE IO OI[eHUBAEMBIM mapamMeTrpaM, HalmpuMep:

-~ cremenHas — Yy = ax?;

—  mokasarensHas — y = ab*;

—  DKCIIOHEHI[HAJbHAs — Y = €

HenmuHeitHas perpeccus o BKIIOYSHHBIM IIePEeMEHHBIM OLIEHHBAeTCs Tak JKe
KaK M JIMHEHHAad perpeccus.

HenuneiiHast perpeccus IpennonaraeT 3aMeHy II€peMEHHBIX Ha HX
peo0pa3oBaHHBIE 3HAUEHISL.

Tak B ciiyyae NIOJIMHOMHAIBHOM (YHKIMM BTOPOH CTENEHH BMECTO
TepeMeHHOM X B ypaBHEHHE BKIIOYAIOTCS [Be IEPEMEHHEIE X, = X; X, = x%. B
pesynsTare IIONydaeTcs JHHeHHoe ypaBHEHHE MHOXXECTBEHHOH perpeccui.
[NonmHOM TFOOOTO IOPSIIKAa CBOIUTCSA K JMHEHHON perpeccuu c ee MeTomaMu
OLIEHUBaHUs IIapaMeTPOB ¥ IIPOBEPKU T'HIIOTES.

Ha puc. 15 NpeJicTaBlieHa JUarpamMMa paccessHus HaOmomeHu#t 1o
[IOKa3aTelsIM  PacXofbl KOHCONUAUPOBAHHOIO Oromkera (YY) H  HHIEKC
[IPOMBIIUICHHOIO  IIPOM3BOACTBA (X), OYEBHIHO HalUMYHe HEIHHEHHON
HOJIOXKATEBHON CTaTHCTUYECKOH 3aBUCUMOCTH MEXIY JaHHBIMH
mepeMeHHbpIME. JIuHeiiHOe ypaBHeHuWe perpeccun y = 32,62x — 33629
(crutomrHas MHHUA) XapaKTepusyeTcs Kod(QGUIUEHTOM JeTepPMHUHAIH PaBHEIM
0,597. Ksampatudsoe ypasHenuwe perpeccun y = 0,7026x% — 150,41x +
8341,3  (myHKkTHpHas  JHMHUS) ~ XapakTepusyercss — 6ojee  BEICOKHM
koaddunmenTom gerepmuHanuud — 0,677, 9TOo yKasplBaeT Ha OONBIIYIO
OOBACHAIONIYI0  CIOCOOHOCTH,  Takas  MOJeNp  JIydlle  OLICHHUBAaeT
CTaTUCTHYECKYIO 3aBUCHMOCTh MEXIY IIePEMEHHBIMU.

Henuueiinas perpeccuss IO OLEHHBaeMBIM IIapaMeTpaM MOXeT ObITh
CBeZleHa K IMHEIHOMY BHIY, €C/I OHa BHYyTpEHHE JIHHEHHa.

Hanpumep crenennas GyHKIHs BuAa y = ax?, HenmHeiiHa OTHOCHTENBHO
OIICHMBaEMBIX ITapaMeTPOB, TaK KaK BKIIOYaeT IapaMeTpsl a U b Hea[UTHBHO,
OIHAKO e MOXXHO CUHTaTh BHYTPCHHE JIMHEHHOH, Tak KaK JIOrapA(pMUpPOBaHIe
JIAHHOTO YPaBHEHUs II0 OCHOBAHUIO e MPUBOJXT €€ K JIMHEHHOMY BUY:

Iny=Ina+blnx

CrnenoBaTeN-HO OLEHKH IapaMeTpoB d ¥ b MOryT GBITH HalIEHBI METOXOM

HAaVMEHBIIHX KBaJparoB.

a+bx
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Pacxogbl KOHCOMAUPOBaHHOro 6logKeta PO, mapg,
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Ha pwmc. 16 mnpencrasieHa jauarpaMMa paccesHUsS HaOMOAeHUH IIo
[OKa3aTesiM 3asBIeHHas TOTPeOHOCTh B pabOTHUKAX Ha KOHel Mecala (V) u
YpOBEHb 6e3paboTHIBI (X), MEXKIY [EPEMEHHBIMH CYILECTBYET OTPULATeNbHAs
CTaTUCTHYeCKas  3aBUCHMOCTh.  JIuHelHOoe  ypaBHEHHE  Derpeccun
y =—212,14x + 2678,1 (cmomHast JIMHUSA) XapaKTepu3yeTcs
koa(dunmenTom pmerepmuHanuy paBHeIM 0,717. CremeHHoe ypaBHeHuUe
perpeccun y = 12732x 1242 (mynxTupHas JUHHS) XapakTepusyeTcs 6Gonee
BBICOKHM Koa(d(dunpenToM nerepmunanuu — 0,758, 4to ykasblBaeT Ha GONBIIYIO
OOBSCHAIONIYI0 ~ CIHOCOOHOCTB,  Takas  MOJeNb  JIydllle  OLCHWBAeT
CTATUCTHYECKYO 3aBUCHMOCTD MEX]Y T€pEeMEHHBIMH.

3.4. PerpeccHOHHbIEC MOAEIH B IPOrHO3UPOBAHUH

IIpuMmeHeHne perpecCHOHHBIX MOJCIIEH B IPOTHO3UPOBAHUH IIPEATIoNaraer,
HOACTAHOBKY OXHJAeMbIX, WIH IUIAHUPYEeMbIX 3HAYCHHH (DaKTOpPHBIX
IPU3HAKOB B PEIrPECCHOHHOE YpaBHEHHE U BBIYUCIEHHE O)XXUIAEMBIX 3HAYEHHUI
Pe3yIbTaTUBHOrO IIPHU3HAKA.

ITpu oueHKe OXXHaeMol 3asBJIEHHON NOTPEeOHOCTH B pabOTHHKAX Ha KOHEI[
Mecsiia  (cM. puc. 15), IulaHEpyeMoe 3HadeHWe YpOBHA 0e3paboTHIBI
(nampumep, 9,5) MOXHO INOACTABUTH B JHHEWHOE WM CTEIICHHOE YpaBHEHHUE
perpeccun. Ilpyu MOJNCTaHOBKH B JIMHEWHOE YpaBHEHWE IPOTHO3HOE 3HAYEHUE
paBHO: y = —212,14x + 2678,1 = —212,14-9,5+ 2678,1 = 662,77, a npu
NOACTAHOBKM B CTENEHHOe ypaBHeHme — 7y = 12732x 1242 =12732-
9,571242 = 777,26, Ha ocHOBaHHY 3HAYEHHH KO()PUIIMEHTA IeTEPMUHALINN U
JIUHEHHas, U CTeNeHHAs MOJIEJNh SABJIAIOTCS KadeCTBEHHBIMM, COOTBETCTBEHHO
00a IPOrHO3HBIX 3HAYEHHSI MOT'YT OBITh UCIIONB30BaHbl. OHAKO, IO JHarpamme
paccesiHUSL BHIHO, YTO IpH 3HAYEHHSIX YpOBHs Oe3paboruusl Bbime 9 %
JUHeHHas MOIENb JaeT 3aHIDKEHHYIO OLCHKY 3asiBIICHHOH MOTpeOHOCTH B
paboTHUKaX (CIUIOIIHAS JMHUS PAcroiiaraeTcsi HIDKE TOueK HAOTIOJNEHUs), uTo
yKa3bIBaeT Ha 11eNeco00pa3sHOCTh MPUMEHEHUs! CTENEeHHON MOeNH.

PerpeccuoHHble MOZENM TaKk >XK€ MOTYT IPUMEHSTHCS IPU aHauvze WU
IIPOTHO3MPOBAaHUM BPEMEHHBIX PSZIOB, B 3TOM CiIydae B Ka4eCTBE HE3aBHCHMO
IIepeMEeHHO (X) BBICTyNAeT IOPSAJKOBBIA HOMEpD BPEMEHHOrO OTCYeTa.
Hanpumep, 1 — and mepBoro 3Ha4eHHs BPEMEHHOTO psia, 2 — UL BTOPOTO
3HAYEHHs, N — JJIA IIOCIEeJHEro 3HaYeHHUs psfa, CoAeprKaliero n HaGloAeHUIH.
JIubo B KkauecTBe HE3aBUCHMOII [IepeMEHHON MOXET BBICTYIATh JaTa.

Ha puc. 17 npencraBieHa avHampka JeHexHoit maccel (M2) B Poccun,
METOZOM PErpeCCHOHHOTO aHaNK3a TOCTPOCHO JIMHEHHOE YpaBHEH e PErpecChu
y = 7,5836x — 287200, rne y — nmeHexHas Macca (M2) B Poccum ¢ yuetom
Ce30HHOCTH; X — HOMep BpeMeHHoro orcyera (37 622 —01.01.2003 r., ... 43 405 —
01.11.2018 r.). PerpeccroHHOe ypaBHEHHE yKa3bIBAET Ha TO, UTO 3a MOCIIEIHKIE
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15 nmer penexxHass macca B Poccun exeHEBHO YBE€IHUYHUBaAIIACh B CPEIHEM Ha

7,58 mupx pyo.
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Puc. 18. Mozens quHaMHUKH BHeIIHero goijira PO
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Jlist mporHO3UpOBaHus 00BeMa IEHEeXHOH MacChl HEOOXOJUMO IOJACTaBUTh
HOMEp BpPEMEHHOrO OTCYeTa B YypaBHEHHUE, HalpuUMep, COIJTIAaCHO TPEHIY
nenexxHas macca Ha 01.01.2019 r. (mopsinkoBelif Homep A — 43466) paBHa:
y = 7,5836 - 43466 — 287200 = 42429 mapg pyo.

Ha pucyrke 18 mpexacraBiieHa MOeNb AMHaMHUKH BHelHero poira. Kak u B
cilydae OOBIYHOM PerpecCHOHHOW MOJENM BPEMEHHOH psi MOXKHO OLIEHHTH C
[IOMOIIBI0 HeMUHeWHo! QyHKIuA. OYEeBHAHO, YTO HAa MAHHOM BPEMEHHOM
HHTepBaJie KBaJApaTHYHas GYHKIUS JaeT 6ojee MPaBHIbHYIO OLECHKY JUHAMHUKU
BHEIIHEro A0ra, k03¢ GUIKeHT NeTepMUHAINY KBagpaTHIHoH Qyrkuuu (0,87)
3HAUUTENBHO MPEBBINIACT KOAPQUINEHT NeTepMUHALMM JUHEHHONH (yHKIUU
(0,66). OnpenenuM nporHo3Hoe 3HaueHue BHelHero gosra PO xa 01.01.2019 1.
(mopsaxoBEIf HOMep IHA — 43466):

y = —0,03098x2% + 2586x — 53387230 = —0,03098 - 43466 + 2586
43466 — 53387230 = 485544 MuaH goii.

Bonpoce! anst o6cyxaeHust

1. ITosicauTe conepikaHue MOHATUSI KOPPEIIIIHOHHAS 3aBUCUMOCTb, KaKOBBI
METOJIBI €€ OIpeIeIeHHs?

2. Uro nokaselBaeT K03 duiuenT napHoit koppensuuu? Kakue sHaueHust od
MOXeT IPHHUMATE?

3. KakoBBl 0COOEHHOCTH M OOJacTH INPUMEHEHUs IapaMeTpUYecKuX M
HellapaMeTpHUIecKUX METOIOB pacyera K0 GUIeHTa KOppesuu?

4. KakoBa Lienb KOPpEJIMOHHO-perpeccoHHoro aHamu3a? Kak ctpoutcst
rpaduK perpecCHOHHOM (QyHKLUH?

5. IlosicauTe cMbICHT KO3 QHUIUEHTOB PErpeccHy, HA30BUTE CIIOCOOBI HX
OLIEHMBAHMs, IIOKAXKUTE, KaK OHH UCIIONB3YeTCs JUIA pacueTa MyJIbTHINIIKAaTOpa
B (yHKUIUH ITOTpebIeHus?

6. Kax omeHuBaeTcss 3HAYMMOCTH I1apaMeTpPOB YpaBHEHHs perpeccun?
Kakosa xonuenmus F-xpurepus Ouiepa?

7. B yem cocrouT crenuduKanys MOAETM MHOXXECTBEHHOHN perpeccuu?
Kaxue tpeboBaHus, IPeIBABIIOTCSA K (akTopaM il BKIIOYEHHs MX B MOJENb
MHO’KE€CTBEHHOH perpeccuu?

Temrbl 1okIag0B

1. MHOXXecTBeHHass perpeccust: oT6op (GaxkTopoB U BHIOOP  (HOpPMEI
YPaBHEHUS PErpecCui.

2. ABTOKOppeJISIIUOHHAsT (DYHKIHS BPEMEHHOrO psAfa U IIOCTPOEHHE
ABTOKOppENOrpaMMBL.

3. Mogens KeltHca: 5KOHOMETpUUECKUH aHATH3.

Mpakruyeckoe 3aganue
3aganmue 1
Ha puc. 19 npencraBneHa auarpaMMa paccesHus [OKasaTelied pacxo.pl
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KOHCOJIMANPOBAaHHOTO OO/DKETa M HHJEKC IIPOMBIIUIEHHOIO IPOU3BOACTBA 32
2002-2014 rr. OUEHUTe CTATUCTUYECKYH 3aBHCHMOCTb MEXIY. IIOKa3aTelsiMH,
oIpesienuTe THUIT 3aBHCHMOCTHU (JTHeHBIH, 9KCIIOHEHIIUATLHBIM,
norapumurdeckuii ¥ T.1.). Kakim, o BalreMy MHEHHIO, MOXET OBITh 3Ha4YCHHE
xoadhuLmeHTa IMHSWHOM KOPPESSLKY U1 JaHHBIX IToKa3aTenei?
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Puc. 19. Jluarpamma paccestHus

3azanue 2

Ha ocHOBe cTaTUCTUYECKUX JAHHBIX O COCTOSIHMH POCCHUICKON SKOHOMHKH
B nepuoj 2002-2013 rr., comeprkaruxcs B Ta0. 19.

Paccumnraiite koo duuent koppensunur CrupMeHa MeXIy [T0Ka3aTelsIMu
ypOBeHb 0e3paboTHLEl U 3asBieHHas TOTPeOHOCTh B pa0OTHHUKAX Ha KOHEL
MecsIla, IOsSCHUTE I0JIydeHHEBIe Pe3yIbTaThl.

IIpoBenuTe perpecCHOHHBIN aHANM3, ONpeNeNIMB B KadecTBEe 3aBUCUMOM
3aABIEHHYI0 IIOTpeOHOCTh B pabOTHHKaX, a B KayecTBe HEe3aBHUCUMOIA
nepeMeHHO# ypoBeHb Oe3pabotunbl. OleHHTe Ka4eCTBO IOJYYEHHOU MOJEIH,
MOSACHUTE IIONydEHHBIE pe3yJbTaThl. JalWIlINTe YPaBHEHHE PErpeccuy.
Crenaiite MpPOTrHO3 3asABJICHHONW NOTPEOHOCTH B PaOOTHHKAX €CITU OXXHIAEMbIN
ypOoBeHb 6e3paboTHLBI paBeH 6 Yo.

Tabmua 19
Wcxomubie maHHbIE PEerpecCHOHHOrO aHaIM3a
3asBaeHHasT 3asBennas
Yposens HOTPeGHOCTD B Yposens NOTPeOHOCTD B
JHara 6e3paboTHIIb], | pabOTHUKAX Ha Hara 6e3paboTurpl, | paboTHHKAX HA
% KOHEI[ MecsIa, % KOHEI MeCsI1a,
THIC. Yell. TBIC. YeJl.
01.01.2002 8,6 858 | 01.12.2007 6,1 1126
01.02.2002 8,4 829 | 01.01.2008 6,6 1122
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IIpomomxenue Taba. 19

3asgBIeHHas 3asBieHHas
YposeHb moTpeOHOCTD B YpoBeHb oTpeOHOCTH B
Jara Ge3paboTHipl, | pabOTHHKAX Ha Hara 6e3paboTULEL, | pabOTHHKAX Ha
% KOHeIl MecsIia, % KOHeIl MecsILa,

TBIC. YeJI. TBIC. YCJI.
01.03.2002 8,3 853 | 01.02.2008 7,1 1164
01.04.2002 8,3 927 | 01.03.2008 6,5 1236
01.05.2002 8,2 1022 | 01.04.2008 6,0 1375
01.06.2002 7,5 1070 | 01.05.2008 5.4 1553
01.07.2002 7.3 1070 | 01.06.2008 5,6 1527
01.08.2002 7,1 1086 | 01.07.2008 5,7 1530
01.09.2002 7,6 1061 | 01.08.2008 5,8 1542
01.10.2002 8,1 985 | 01.09.2008 6,2 1553
01.11.2002 8,5 892 | 01.10.2008 6,6 1427
01.12.2002 8,8 818 | 01.11.2008 7,0 1183
01.01.2003 9,3 805 | 01.12.2008 7.8 895
01.02.2003 9,6 838 | 01.01.2009 8,7 836
01.03.2003 9,2 853 | 01.02.2009 9,4 875
01.04.2003 8,8 927 | 01.03.2009 9,2 920
01.05.2003 8,5 1022 | 01.04.2009 8,8 1078
01.06.2003 8,4 1054 | 01.05.2009 8,5 1222
01.07.2003 8,3 1044 | 01.06.2009 83 1178
01.08.2003 8,2 1060 | 01.07.2009 8,1 1148
01.09.2003 8,2 1033 | 01.08.2009 7,9 1121
01.10.2003 8,2 969 | 01.09.2009 7,6 1104
01.11.2003 8,2 885 | 01.10.2009 7,7 1005
01.12.2003 8,6 804 | 01.11.2009 8.2 893
01.01.2004 9,1 810 | 01.12.2009 8,2 724
01.02.2004 9,5 810 | 01.01.2010 9,0 802
01.03.2004 8,9 843 | 01.02.2010 8,5 888
01.04.2004 8,2 923 | 01.03.2010 8,5 987
01.05.2004 7,6 1020 | 01.04.2010 8,1 1174
01.06.2004 7,5 1043 | 01.05.2010 7.2 1323
01.07.2004 7,4 1024 | 01.06.2010 6,7 1279
01.08.2004 7,3 1021 | 01.07.2010 6,8 1270
01.09.2004 7,7 998 | 01.08.2010 6,7 1256
01.10.2004 8,0 936 | 01.09.2010 6,5 1236
01.11.2004 8.4 858 | 01.10.2010 6,7 1167
01.12.2004 8,3 788 | 01.11.2010 6,6 1081
01.01.2005 8,3 755 | 01.12.2010 7,0 982
01.02.2005 8,3 740 | 01.01.2011 7,6 1039
01.03.2005 8,0 777 | 01.02.2011 74 1113
01.04.2005 7,6 871 | 01.03.2011 7,0 1232
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Oxonuanue Tada. 19

3asBiIcHHASL 3asgBiIeHHASL
Yposenb noTpeGHOCTH B Yposens noTpeOHOCTh B
Jara Ge3paboTumsL, | pabOTHUKAX Ha Hara Ge3paboTuisl, | pabOTHHKAX Ha
% KOHEI[ MeCsIIa, % KOHeIl Mecsla,

TBIC. YCJI. TBIC. Y€Il.
01.05.2005 7,3 995 | 01.04.2011 7,1 1444
01.06.2005 7,3 1041 | 01.05.2011 6,2 1579
01.07.2005 7,2 1032 | 01.06.2011 6,0 1563
01.08.2005 7,1 1048 | 01.07.2011 6,4 1521
01.09.2005 72 1037 | 01.08.2011 6,0 1471
01.10.2005 7,3 979 | 01.09.2011 6,0 1442
01.11.2005 7,5 902 | 01.10.2011 6,2 1361
01.12.2005 7.7 817 | 01.11.2011 6,2 1263
01.01.2006 7,7 798 | 01.12.2011 6,0 1161
01.02.2006 7,9 812 | 01.01.2012 6,3 1260
01.03.2006 7.8 862 | 01.02.2012 6,2 1373
01.04.2006 7,6 962 | 01.03.2012 6,3 1499
01.05.2006 7,5 1090 | 01.04.2012 5,6 1708
01.06.2006 72 1140 | 01.05.2012 5.2 1825
01.07.2006 6,9 1134 | 01.06.2012 5.2 1754
01.08.2006 6,5 1152 | 01.07.2012 5,2 1709
01.09.2006 6,6 1140 | 01.08.2012 5,0 1636
01.10.2006 6,7 1094 | 01.09.2012 5,0 1571
01.11.2006 6,7 1022 | 01.10.2012 5,1 1484
01.12.2006 6,9 936 | 01.11.2012 5,2 1388
01.01.2007 7,1 915 | 01.12.2012 5,1 1298
01.02.2007 7.2 938 | 01.01.2013 6,0 1420
01.03.2007 6,8 1000 | 01.02.2013 5,8 1584
01.04.2007 6,4 1141 | 01.03.2013 5,7 1698
01.05.2007 5,9 1339 | 01.04.2013 5,6 2002
01.06.2007 5,8 1385 | 01.05.2013 5,2 2085
01.07.2007 5,7 1389 | 01.06.2013 54 1975
01.08.2007 5,6 1418 | 01.07.2013 5,3 1817
01.09.2007 5.6 1380 | 01.08.2013 52 1776
01.10.2007 5,6 1321 | 01.09.2013 53 1721
01.11.2007 5,7 1221 | 01.10.2013 5,5 1619

3ananue 3

Ha ocHOBe cTaTHCTHYECKHX JaHHBIX O MEXJIyHapOJHOW HHBECTHIIMOHHOM
no3uruu PO B neprox 2001-2018 rr., copepkaruxcs B Tabi. 20.

Paccuuraiite ko3hduLueHT Koppenauuu [IupcoHa Mexmy MoKasaTensMH
IIPSMBIX U MTOPTQETHHBIX NHBECTUIIN, TOSICHUTE MOJIyIeHHBIE PE3yIbTATEL
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Tabmuna 20

HcxonHble JaHHbIe PETPECCUOHHOTO aHaJIn3a

Jlara TTopsinkoBeiit Homep | [IpsMble HHBECTULINH, IMoprdensubie

BPEMEHHOI'O OTCUYETa MUIH JOJLIL. HHBECTHIIAH, MJIH JOJUL
01.01.2001 1 20071 1268
01.01.2002 2 44153 1315
01.01.2003 3 62 224 2508
01.01.2004 4 90 687 4381
01.01.2005 5 107 087 7920
01.01.2006 6 140 775 17775
01.01.2007 7 234 632 12 248
01.01.2008 8 365 797 19936
01.01.2009 9 198 437 24221
01.01.2010 10 298 357 38 156
01.01.2011 11 361 121 36 656
01.01.2012 12 361 750 42 435
01.01.2013 13 409 567 48 300
01.01.2014 14 479 501 53743
01.01.2015 15 411270 56 629
01.01.2016 16 367 593 68119
01.01.2017 17 418 034 72 060
01.01.2018 18 468 567 73 946

IlocTpoiiTe pErpecCUOHHYIO MOJENb BPEMEHHOIO psfa, OIIPE/IeIHB B
KayecTBEe 3aBHCHMON IMepeMEeHHOH 00beM HOPT(hEeNbHBIX WHBECTHUIHN, a B
Ka4ecTBe HEe3aBUCHMOH NepeMeHHOH MOPSIKOBBI HOMep BPeMEHHOI'0 OTCUETa.
Onennure KauecTBO IONyYEHHOH MOJENH, MOSCHHUTE MONYYEHHEIE Pe3yNBTAThL.
3anuumTe ypaBHeHME perpeccun. CrenaiiTe NIpOrHo3 oOweMa MOPTQhETEHEX
WHBECTULHH B MEXIYHAPOIHOW MHBECTUIIMOHHOM no3uumu PO ra 01.01.2019 1.
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4. 9BPUCTUYECKHUE METO/JbI IIPOIrHO3UPOBAHUS
4.1. MeToa 3KCNEePTHBIX OUEHOK

OBpHCTHYECKHE METOMbI HCIIONB3YIOTCS JUI1  KOINMYECTBEHHOH MM
KaueCTBEHHOM  OIIGHKM  XapaKTepUCTHK  OOBEKTOB,  HENOJJAFOIIMXCS
HETIOCPeACTBEHHOMY U3MEpPEeHHIO.

OcoGeHHOCTBIO 3BPUCTHYECKHX METOZOB M MOjeNell ABISEeTCS OTCYTCTBHE
CTPOTHX MaTeMaTHYeCKHX JOKa3aTeNbCTB ONTHMAIBHOCTH  MONy4aeMbIX
pemeHuii. JlaHHBIE ITPOLEAYPHl OCHOBaHBI Ha HCIIONB30BAHMU YeNOBEKa Kak
«U3MEpHUTEIbHOr0 npubopa» Uil IONYy4YeHHs KOIMYECTBEHHBIX OICHOK
IIPOIECCOB U CYXKACHHH, KOTOpble H3-3a HEIOJIHOTHI M HEIOCTOBEPHOCTH
uMeroLeicst HHGOPMALY He MOANAI0TCS HeIOCPECTBEHHOMY H3MEPEHHIO.

IlpuMepaMu  TpPaJUIMOHHBIX  SBPHCTHYECKHX  IPOLEAYP  SBISIOTCS
pasnUyUHbIE SKCIEPTU3BI, KOHCUIHYMBI, COBEIAHWA M T.I., DPE3yIbTaTOM
KOTOPBIX SBIISIOTCS BKCIEPTHBIE OLIEHKH COCTOSHHUS 00BEKTa UCCIeTOBAHUS.

K rpynire sBpUCTHYECKIX METONOB OTHOCST:

1) MeTOx MHAUBUIYATbHBIX SKCIIEPTHEIX OIEHOK;

2) MEeTOx KOMIEeKTUBHEIX 3KCIEPTHBIX OLIEHOK.

OKcIepTHBIE METObI Pa3AeNAIOTCS Ha B MOAKIacca.

IpsiMble OSKCIIEPTHBIE OIEHKH CTPOATCA MO IPHHLUIY DONTYyYCHUS U
006paboTKH HE3aBHCUMOIro OOOOIIEHHOr0o MHEHHUS KOJUIEKTHBA IKCIIEPTOB (MK
OJHOTO W3 HHUX) IIPH OTCYTCTBHU BO3NEMCTBUS Ha B3IV KaXKJOrO M3 HHX
CY>X/ICHHHM JPYTOro SKCIePTa M BCETO KOJUIEKTHBA.

OKcIepTHEIE OILIEHKH ¢ 00paTHOH CBS3BI0 B TOM WM HHOM BUJE PEalU3yIOT
IPUHLHUIT 0OpaTHOM CBS3M IOCPEACTBOM BO3JEHCTBHS Ha OLEHKY AKCIEPTHOM
rpynmns! (OAHOTO 3KCIEepPTa) MHEHUSMH, NOTYyYSHHBIMH paHee OT 3TOU TPkl
(W11 OT OIHOTO U3 DKCIIEPTOB).

JIOCTOMHCTBA HHIUBUIYAIBHON SKCIIEPTH3EI:

— OINepaTHBHOCTH MONyYeHHs HHGOPMAIUH I NPHUHSTHS PelICHUH;

— OTHOCHUTEJIBHO HeOomblre GHHAHCOBBIE 3aTPATEL.

HenocraTkoM  sBmsieTcs  BBICOKHH  ypOBEHb  CyOBEKTHBHOCTH M,
CIIEOBATENIFHO, OTCYTCTBHE YBEPEHHOCTH B JOCTOBEPHOCTH IONYYCHHBIX
OILCHOK.

B mpobnemax yHHKaJbHOrO BbIOOpa MHEHHE OJHOTO OKCIEPTa, CHUIBHO
OTNIHYaIomleecs OT MHEHHIl OCTAIBHBIX OKCIIEPTOB, MOXET OKa3aThCs
IpPaBHILHBIM

KomexTuBHBIE OLEHKH, KaK IPaBUIIO, MEHee CyOBEKTHBHBI, M PEIIeHHUS,
IPHHATEIE HA UX OCHOBE, UMEIOT OOJIBIIYIO BEPOSTHOCTHIO OCYIIECTBICHHUS, T.K.
IPEIIoNaraeTcs, YT0 COBOKYITHOCTb HHIWBHIYaIbHBIX OTBETOB SKCIIEPTOB U3
TPYTIIBI IOMDKHA BKIIFOUATh «HICTUHHBIM) OTBET.

B mporecce rpymnmnoBoi 3KCIepTU3El MOXKHO BBIICIUTH CIICAYIOLINE dTAIIbL!

1) mocTaHOBKa 331241 UCCIIe{OBaHUS;
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2) BEIOOp MeToIa U3MEPEHHii;

3) dopMupOBaHKE YKCIIEPTHOH IPYIIIE;

4) Be16Op (pa3paboTka) MeTO/A MOJIyHeHHs SKCIIEPTHON HMH(pOpMaIWH, T.e.
MEeTOoJa OpraHU3alluy SKCIIEPTHOTO 0IIPOCca;

5) mony4eHue KCIepTHOH HH(pOpMaLNY;

6) 0OpaboTKa pe3yNbTaTOB SKCIIEPTHOIO OIPOCa M aHalU3 IIOMYyYeHHOMH
HHpOpPMAIUH;

7) mHTEpIIpeTalys OIYUYeHHBIX Pe3yIbTaTOB.

4.2. Metoa Jenbhu

Meron [enbhu HONXy4ws CBOE Ha3BaHHE OT APEBHErPEdecKoro TIOpoAa,
NPOCIAaBUBLIETOCS ~ CBOMMH  IpeicKasaTelssMH  Oyxymero  (menbduiickue
opakyibl), paspaboraH B Hadane 1950-X IT. B H3BECTHOM «MO3IOBOM LIEHTPE»
CIIA — xopnopanuu «Pssn». ABTOpaMHu €ro SIBISIOTCS aMEPHUKAHCKUE YUeHbIe
0. Xenmep u T. IN'oppon. Kak 1 MHOr#He pa3paboTKy B 00JIaCTH ITOJUTHIECKOrO
aHaANM3a W NPOTHO3UPOBAHUS, IpuMeHeHHe MeTona Jlenbdu u3HadaibHO OBUIO
OrpaHMYeHO  IpoOJIeMaTHKOH  BOSHHO-IIPOMBIIUICHHOTO M BOEHHO-
JIHIIIOMaTHIECKOTO XapaKTepa.

BosnukHoBeHne Mertona Jenpdu cBA3aHO ¢ OOBEKTHBHO Ha3peBILeH
HOTPeOHOCTBIO ~ YCOBEPIICHCTBOBATh METOAWKM  TPYNIIOBOrO  IIPHHATHUS
pemenuii. Jlo mosBneHuss Mertoma Jlensdu Hambosee pacnpocTpaHEHHBIM
CII0COOOM COIJIACOBAHUS PA3IMYHBIX IMO3HMIUA U BBIPAOOTKH OOIIEro MHEHUS
6BIIO0 TPaAULUOHHOE coBellaHue (ouHas mauckyccus). OmHaKo TakoW MeTox
obyafaeT PAIOM OYEHb CEePhEe3HBIX HENOCTATKOB, OONBIIMHCTBO H3 KOTOPBIX
CBS3aHO C HEraTUBHBIMH IICHXOJIOTHUECKHUMHU 3(dexkTaMy MeXIUIHOCTHOTO
OOIIEHHUSI.

OcHOBHBIE npunyunvt memooa /envghu:

— 3a04YHBI XapakTep B3aUMOJEHCTBUSA OKCIIEPTOB: KaXKABIA BKCIEPT
paboTaeT MHAMBUIYalbHO, OJHAKO I[IOMy4YeHHass oO0Inas OLeHKa SBIISETCS
KOJUISKTUBHOH (TPYIIIOBOM), JaHHBIM IPHHIWI HAIpaBlIeH Ha YCTpaHeHHE
(eHOMEHa IPYTIIOBOrO NaBICHHS;

— QHOHHMMHOCTh MHEHHM 3KCIEpTOB: KaXIOMY YYaCTHHKY 3KCIIEPTH3EI
HPEeJOCTaBIIAETCS MOTHAs CBOOOJA JOHECTH CBOIO MO3HLMIO M apTyMEHTALMIO
II0 BCeH IpyIIBl, OJHAKO HHUKTO He OyHeT 3HaTh, Ybs MMEHHO 3TO ITO3HIHS,
INAHHBIM IPUHLUII HalpaBieH Ha JHUKBUIALMIO «3(dexTa aBTOPUTETHOTO
MHEHUS;

— HUTepaTUBHOCTb (moBTOPSIEMOCTB) 9KCIIepPTU3bI: nporenypa
(bopMHUpPOBaHUs I'PYIIIOBOM 3KCIIEPTHON OLEeHKH B MeTozie [lenbhu mpoXoauT B
HECKOJIBKO 3TAallOB, IIPHYEM KaXKABIH M3 DKCIIEPTOB HA KaXIOM 3Talle MOXET
CKOPPEKTUPOBATh COOCTBEHHYIO MIPEIBLIYIIYIO OLEHKY;
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— ympagisieMast 00paTHasl CBSI3b: HKCIIEPTHI MOI'YyT OOMEHHUBAThCS OLEHKAMH
U apryMeHTalyel, HO MNEeNaroT 3TO HE HaIpsMyo, a 4Yepe3 OpraHu3aTopoB
9KCIIEPTH3bl, KOTOPhIe OCYIIECTBIAIOT OOpaTHYIO CBA3b MEXIY 3KCIEPTaMHu,
CHCTEMATH3UPYIOT OLCHKH H apI'yMEHTHI;

— KOJMYECTBEHHOE OLICHWBAHUE M CTATHCTHYECKas 00paboTKa dKCIEePTHBIX
OLIEHOK: OLIEHKH JKCIIEPTOB IOJDKHBI OBITH BBIP@XXEHBI B YHCIOBOM (opMare,
9TO TpebyeTcs A TOro, YTOOBI ClieIaTh Pe3yIbTaThl IKCIIEPTH3hl MAKCHMANIbHO
KOHKPETHBIMH.

IIpoyedypa memooa [envu

1. Uccnenyemast mpobiema JO/DKHA OBITH chOpMYIHpOBaHa Kak IepedeHb
BOIIPOCOB, IIPEIIIONIArAlOLIMX OTBET B BHUJE YHCIOBOM OLEHKH, OLEHKH IO
MIOPSAKOBOM MIIM MHTEPBAJILHON IIKAJIE.

2. ®opMHUpOBaHHE COCTAaBa SKCIEPTHOW TIpYyNIbl, T.e. OIpENENUTh ee
YHCIIEHHOCTh U IIEPCOHAIBHEBIN COCTaB.

Crnenuduka meroma Jenpdu, cBszaHHAs CO CTATUCTHYECKO# 0OpaboTkoii
OIIEHOK U 3a0YHBIM XapaKTepoM B3aUMOJEHCTBHUS 3KCIIEPTOB, MMEET IpsIMoe
BIMSHHE Ha KOMIUIEKTOBAaHHE OKCIIEPTHOM TpYyNIBI C TOYKM 3pEHHS ee
YUCIEHHOCTU. [Ipexe Bcero, KONMYECTBO OLEHOK (a 3HAYUT, U KOJIHUYECTBO
9KCIEPTOB) JOJDKHO OBITH CTAaTUCTHYECKU 3HAYUMBIM, HIDKHSS TIpaHuLa
YHCIIEHHOCTU KCIEPTHON Ipyrmsl — 7-9 uenoBek. [Ipu 3ToM BepXHsS IpaHULA
He 3aJlaHa, TaK KaK HeT HeOOXOJUMOCTH COOMpaTh SKCIEPTOB B OJHOM MeECTe.
KoHkperHoe uMX uucino OyOeT ONpenersThes CHelU(UKON paccMaTpuBaeMOi
mpoOneMbl, OOIIMM YHCIOM KOMIICTEHTHBIX OSKCIIEPTOB, HX TEXHHUYECKOM
JOCTYIIHOCTBIO ¥ COIVIACHEM Ha yJacTHe B dKCIIepTH3E.

3. IlpoBeneHre SKCHEPTHOrO ONpOCa B HECKONBKO TypoB. Bo Bpewms
KaXJI0r0 Typa 3KCIEepTHl COOOINAIOT CBOE MHEHHUE U JaI0T OLIEHKY HUCCIIELyeMbIM
spneHusaM. IIpu o6paboTke wuHGOpMAIUM, MOTYYeHHOH OT 3KCIIEPTOB, BCeE
OLIEHKH pacrojiaraior B mopsiake Ny, ..., N, UX Bo3pacTaHus (UJIM YOBIBaHUS),
3aTeM onpenenstoT Menuany (M) u ksaprunu (Q,, Q,), KOTOpbIe pa3OUBaAIOT BCe
OLICHKM Ha 4YeThIpe MHTepBana. Ilox MenuaHOil IOHUMaeTcs Takoe 3HAYEHHUE
IIPOTHO3UPYEMOro MpH3HAKa, KOTOPHIM 0ONajaeT LEHTPaNbHBIM WICH pana,
COCTABJICHHOT'O B ITOPSIJIKE BO3pACTaHUs 3HAYECHUI IpU3HaKa.

Ilon Momoi noHMMaercs Haumbojee YacTO  BCTpedarolleecs B
PamXHUPOBAaHHOM Psily 3HAUSHUE IIPOrHO3UPYEMOro IpU3HAaKa.

KBapTuineM HasbIBaeTCs 3HA4eHHE IPOIHO3HPYEMOrO IpH3HAKa, KOTOPHIM
obylajaloT wWIeHbl psAa IOA HOMepoM, IpejcTaBifiolmM 1/4 Bcero psna
(HwXHUH KBapTHIIb) U 3/4 OT Beero psna (BepXHUi KBapTUIIB). AHAIOTHYHO [IpH
HEeoOXOIUMOCTH OIPENeIITIOTCS IeLIUIH.

[NpeamnonoxuM, YTO OT SKCHEPTOB IOMYYEHO KaKoe-THOO HHCIO OLEHOK,
HanpuMmep 11. OTH OIEHKH YNOPSIOYUBAOTCS, CKa)XeM, B IOpS/KEe yObIBaHUS. 3a
MeIUaHy NPUHIMASTCsl CPEAHUH WieH psaza (U HEYETHOM YHCIIe KCIIEPTOB), [0
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OTHOIIEHAIO K KOTOPOMY YHCJIO OLEHOK ¢ Hadala U ¢ KOHHIA psapa Oyner
OJITHAKOBEIM.

Ilpu deTHOM dYHCIE DKCIEPTOB MEAMAaHA DaBHA CpPEeJHEMY H3 3HadeHMH
OLIEHOK JIBYX LIEHTPAJBHBIX SKCIEPTOB. B HameMm ciiygae — HEYETHOE YHCIIO
skcrepToB 11, meguana Oyner coBnajath ¢ OleHKON Ng. 3aTeM oNpenenstoTcs
BEpPXHHI W HIDKHUH KBapTWIM. BeNuuuHBl 3THX KBapTHIEH B IIEPBOM
NpUONIKEHHAH PaBHBI 3HAYSHHSM OLIGHOK psijia B MHTepBaie, paBHOM 25 % ot
Hayaia u 25 % oT KoHIa paja. Takum o0pa3oM, MeAXaHa U KBapTUIX 00pasyioT
Ha OCH psijia YeThIpe HHTEpBala, CPeIy KOTOPBIX /(B CPEIHUX M CUYHUTAIOTCH
Haubosee MpPEAIOYTUTENBHBIME. [loirydeHHbIe TakuM 00pa3oM II0Ka3aTellH
OPUHUMAIOTCSA 34 XapaKTepHCTHUKH paclpefelleHHs OLEHOK: MeJuaHa CIyKUT
XapaKTEePUCTUKON TIpPYyNIIOBOIO OTBETa, 4a NPEANOYTHTENBHBIA HHTEpBal
KBapTWieil mokaszaTeqeM pa30bpoca MHIUBHIYalbHBIX OLEHOK. Kaxnomy
9KCIEPTy COOOIIAIOTCS 3HAYSHHUS 3TUX XapaKTePHCTHK.

OKCHIepToB, YbH OLIEHKH IIONAAIOT B KpalHNe HHTEpBalIbl (He J1eXKaT BHYTPU
Jana3oHa, MpOCSAT OOOCHOBATH CBOE€ MHEHHE II0 IIOBOJY HA3HAYeHHS HMU
omeHoK. C mX OOOCHOBaHMEM H BBIBOJAMM, HE YKasbIBas, OT KOIO OHHU
IIOJTyYeHb], 3HAKOMST OCTAJIBHEIX 3KCIIEPTOB.

[Tomobuast mpouenypa IO3BOJIAET CIENHAANINCTaM W3MEHSTh B Clydae
HEeoOXOJIMMOCTH CBOIO OLIEHKY, IIPUHHMAs B pacueT 00CTOATENbCTBA, KOTOPHIC
OHH MOIIM CIyYalHO YMyCTHUTH WM KOTOPBIMH IMpeHeOperiu B IEePBOM Type
omnpoca. biarogaps 3ToMy pe3yiIbTaTbl BTOPOTO ¥ IOCIEAYIOLX TYPOB OIIpoca
JIAI0T, KaK [paBUiIo, MEHBINNUH pa3bpoc OLEHOK.

[Tocne momy4yeHus OLIEHOK BTOPOTO Typa CHOBA PacCUUTHIBAIOTCS MeIuaHa U
KBapTHIIH.

OTOT mpouecc MpoOmoIDKaeTcs OO TeX Iop, II0Ka IPOABWKEHHE B
HaNpaBJICHUH TOBBIIEHHS COBHNAJEHHUS TOYEK 3PEHHs He CTAHOBUTCS
He3HayuTedpHbIM. [Tocie aToro GuKcUpyIoTCs pacXoAsIIHecs TOUKU 3PEHNSI.

PaccmotpuM npumMep npumeneHus Merona [ensdu. Ilpenmonoxum, Hac
UHTEPEeCYeT BEPOATHOCTh YXYAUICHUS CUTYal[ll Ha MHPOBOM PBIHKE METaJJIOB
JUIS PErHOHa, CIeNHAIU3APYIOIEMCcs Ha IIPOU3BOACTBE METAJUIOB ¥ H3/ENUH 13
HUX. ENUHCTBEeHHBIM BoIpocoM B aHKere OyzmeT: «OleHHTe BEpOSTHOCTH
HACTyIUIeHHs: coObITHsI X B mepuon T', HCIIOIb3ys OLEHKH B MHTepBaie oT 0 1o
1, roe 0 — mostHast yBEPEHHOCTD B TOM, YTO COOBITHE He MPOU30HAeT, 1 — momHas
YBEPEHHOCTH B TOM, UTO COOBITHE IIPOU30UIET.

CkaxeM, B oIpoce I[PUHUMAIOT ydYacTHe JIEBITb  OKCIEPTOB.
CoOTBETCTBEHHO, II0 WTOraM II€PBOTO Typa MBI IIONYYUM JIEBATH OIIEHOK
BEPOATHOCTH peanusanuu cobbiTus N. Takum oOpazoM, MBI HMeeM
HEeYIOPSANOYEeHHBIN YUCIOBON psii u3 neBsatu snementos: (1; 0,2; 0,1; 0,1; 0,6;
0,8; 0,3; 0,5; 0,8).

B metone enbdu 0oCHOBY cTaTHCTHYeCKOU 06pabOTKU OLIEHOK COCTABIISIET
BBIYHCIICHHE CpeiHeH 1 Bapualliy Ha IMOPSIKOBOM YPOBHE U3MEPEHHs, T.6. peub
UZAET O BBIYHMCICHUN MeAUaHb! (CepeUHbI PaH)KUPOBAHHOIO YHCIIOBOTO Psifa) U
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KBapTUiieH (UeTBepTell paHKUPOBAHHOTO YUCIIOBOTO psifa). PaHXupoBaHHEII 10
BO3pacTaHMIO psifi B HameMm ciaydae Oymer mmers Bun: (0,1; 0,1; 0,2; 0,3; 0,5;
0,6; 0,8; 0,8; 1).

Menuana paBna 0,5, 3HaueHNe HUXKHEro KBapTiiis coctaBisieT 0,2; BepXHEro —
08(M =0,5;0, =0,2;Q, =0,8).

IMpumenunTensHoO K Metony Jenbdu MenuaHa NokaspIBaeT obliee rpynnoBoe
MHEHHe, a HHTEpBaJl MeXJy BEPXHMM M HIDKHHM KBapTWIIMH (WIH
KBapTaJbHBIH paHT) — pa3dpoc MHEHUH sKkcrepToB. OIeHKa rPYIIIBl COCTABISET
0,5 (paBHOBEPOSITHO), HHTEPBAT MEXAY BEPXHUM M HHXXHUM KBapTUISIMU PABEH
0,8 —-0,2 = 0,6, T.e. sBIgeTCA OYeHHL OONBITUM. VICXONISI M3 TAKOro 3HAYEHUS
KBapTWIBHOTO paHra, MOXHO KOHCTaTHpOBaTh, YTO MHEHHE TIPYIIIBI
(haKTHUECKH He CPOPMHIPOBAIIOCH, OLIEHKH OYEHb CHJIBFHO pa30poCcCaHHL.

YpoBeHs HEONpPEIOEeNeHHOCTH paBeH HyJIIo0 B JBYX CiIydasx: ecld
BEpOSTHOCTh COOBITHS paBHa O u 1. VIHBIMH ClIOBaMH, HEOIPEIEIEHHOCTh
OTCYTCTBYeT, KOT[a MbI IIOJHOCTBHIO YBEpPEeHBl JHOO B TOM, 4YTO COOBITHE
peanusyercsi, 160 B TOM, 9YTO OHO He peanusyercsi. COOTBETCTBEHHO,
MaKCHMaJIBHOTO  ypPOBHS  HEOINPENENIeHHOCTh JOCTHUIaeT B  CHUTYaIllH
paBHoBeposTHOCTH — 0,5. Tlo Mepe ynanenus ot kpaiiHux 3Hauenwit (0 u 1) u
IpUOIKeHns K 3HaueHuIo 0,5 HeonpeIeleHHOCTh BO3PACTAET.

Takxum 06pazoM, 10 UTOraM MepPBOro Typa HIKCHEPTU3LI MBI IMeeM He TOJIBKO
OoupIol pa3dpoc OLEHOK, HO U CHTYal[MI0 MaKCHUMAJbHOW HEONpee/IeHHOCTH
OTHOCHUTEJIFHO HACTYIUICHHS JAaHHOIO COOBITHS B yKa3aHHBIE CpOKH. PemeHue,
KOTOpPOE€ IPUHUMAETCs] pPYKOBOAUTEISIMA OKCHEPTU3bI, B JaHHOM Cliy4ae
OJTHO3HAYHO: SKCIIEPTHU3a JOJDKHA OBITH [IPOJIOJDKEHA.

Bo BTOpPOM Type OSKCIEpTOB 3HAaKOMAT C OCOOINEHHBIMH pe3yJbTaTaMu
IIepBoro Typa (pa3dpoc OLEHOK, HHOTA CPEJHSS) U IPOCST OTBETUTDH HA TOT K€
CaMBIH BOIIPOC O BEPOSATHOCTH HACTYIUICHUs COOBITHI. OTHAKO 3/1€Ch BOSHUKAET
CYIIECTBEHHOE JOIOIHEHHE: OLIEHKA JOJDKHA OBITH JTOTOJHEHa OIpeieleHHbIM
Ha0OpOM apryMeHTOB. TEXHUYECKH 3/1eCh HMEETCS Ba BapHaHTa:

1. AprymMeHTHpOBaThH BEICTABIEHHYIO OLIEHKY ITPOCSIT BCEX IKCIIEPTOB.

2. ApryMeHTaIuro mpocsT TOJIBKO Y TeX 9KCIEPTOB, YbK OLICHKU BBIXOMT 3a
MHTEpBaJl MEXIy KBapTULIMY, T.€. BIIOTCS KpaiiHuMuL. B Harrem ciiydae 3to 18a
9KCIIEePTa, OCTaBUBIIMe OLeHKH 0,1, ¥ OJIMH 5KCIEepT, MOCTABUBILIHI OLIEHKY 1.

Bropoit BapuaHT onTUManeH B Clly4dae, €CIM K SKCIEPTH3€ IIPUBJIEKACTCS
CPaBHHUTEJIFHO OOJIBIIOE YHCIIO IKCIEPTOB U OLEHKH CYIIECTBEHHOW UX YacTH
OKa3bIBAIOTCS BHE HHTepBaja MeXAy KBapTWIAMU. Torma MBI IHOIyYduM
IIOJTHOLIEHHBIH Ha0Op apryMeHTOB, C OIHOW CTOPOHBI, B TIONB3Y BBICOKOH, C
JIpyroil — B IOJIb3Yy HU3KOM BEPOSITHOCTH peanuzanuu coObitus. [lomydars
apryMeHTHI Te€X SKCIEPTOB, YbH OLICHKM OKa3alllCh BHYTPU MHTEpBaja, B TaKOMH
CUTyallUy OOJBIIOTO CMBICIA HET: MX apryMeHTalus, CKopee BCero, Oymer
KOMOMHAIMEeH apryMeHTOB «KpaiHUX» 3KCIIEPTOB.

OrnHaxo B HallleM Clly4ae, KOIJja YUCIIO IPUBJICYEHHBIX SKCIIEPTOB HEBETUKO
U OLIEHKH BCETro TPEX M3 HHUX HaXONATCs 3a IpeleslaMH KBapTalbHOTO PaHra,
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nenecoo0pasHo  cobpaTh  apryMeHThl  BceX  SKCHEPTOB.  ApPryMeHTHI
(bopMyTUpyIOTCS BKCIEPTaMH B TOM K€ pPEXHMe, 4YTO ¥ Bech IIpolecc
9KCHEPTHU3bL: 3a04YHO, AHOHMMHO M uHAuBHAyansHO. Cobupaer, o6o0maer u
CHCTEMATH3NPYeT apryMeHTHl IpyIIla OpraHM3aTOpoB Ipouexypsl Jenbdu.
OcHOBHOe cofepxaHHe 5Toil paboThl: O0beIUHEHHE CXOJHBIX apryMEHTOB,
yoajeHHe MMOBTOPSIONINXCS, pa30HeHNe BCeX apryMEHTOB Ha J(Be TPYIIEBL: B
IOJTB3Y TIOBBIIEHHUS FIM TOHYDKSHUS BEPOSTHOCTH HACTYILICHUS COOBITHS X.

B pesynbraTe BTOpOro Typa UMeeM

1. HoBsle oreHku 3kcriepToB. OHM MOTYT COBIIaJaTh C OLIEHKaMU MepBOro
Typa, a MOTYT M He coBIanars. Kak mpaBmiio, OT MEpBOro Typa KO BTOPOMY
OIIEHKM MEHSIOTCS HE3HAUUTENIFHO, ITOCKOJBKY O3KCIEpPTHL eIle He YCIenu
03HAKOMHTBCSA C apryMeHTamwedl cBomx Koiurer. IlycTh B HaiieM ciydae
moyunincs cremyromue ouenku: (0,1; 0,2; 0,2; 0,3; 0,6; 0,7; 0,8; 0,8; 0,9).
Torma cratuctika Broporo Typa: M = 0,6; Q; = 0,2; Q, = 0,8; xBapTansHbIH
panr — 0,6.

2. lBa cHCTEeMaTH3HPOBAaHHBIX HEPEYHsS apryMEHTOB: B IIOJIB3Y ITOBBIIICHASL
U TIOHH)KEHHS OLEHKH BEPOSTHOCTH HACTYIUIEHHS COOBITHS. ABTOPCTBO
apryMeHTOB He yKa3bIBaeTcsl.

Bce momydeHHBIe pe3ynbTATHl JOBOJASATCS JO YYAaCTHHUKOB BKCIEPTH3HI
(xapakTepHOe MPOSBIEHHE YIpaBIsIeMOil OOpaTHO#l CBS3M), W HAYMHAETCS
Tpetuit Typ Hemsdu. B TperheM Type, Kak W BO BTOPOM, OT 3KCIEPTOB
TpebyeTcst BHOBB OIICHUTEH BEPOSTHOCTH COOBITHS U IaTh IIEPSUCHb apryMEHTOB.
B mosicHuTeNnbHOU 3ammMcKe K aHKeTe, KaK MPaBHJIO, YKAa3bIBaeTCs, YTO OT
9KCIEPTOB KAYT JINOO HOBBIX apryMEHTOB, JTMOO YCHIICHWS, JOIOJIHEHUS WA
KOHKpETH3aI[i¥ apryMEHTOB, HCIIOJIB30BaHHEIX BO BTOPOM TYype.

OOBIYHO MIMEHHO TPeTHH Typ SKCIepTH3sl o Meroxy Jempdu sBiusercs
[EPEIOMHBIM: TIONyYUB 3HAYUTENBHBIN 00heM WH(POPMAIH OT CBOMX KOJUIET
0 HWTOraM BTOPOTO Typa, OKCIEPTHl HMEIOT OOoJbllle  OCHOBaHUMN
CKOPPEKTHPOBaTh COOCTBEHHBIE OIeHKHA. OOmuMil «CcIOBUr» B pe3yibTarax
SKCHEPTH3HI TOJDKEH OBITh 3HAYHWTENFHO Ooliee CyIIECTBEHHBIM IO CPaBHEHUIO
CO BTOPBIM TYPOM.

ITpenmonoxxum, oLeHKH TpeThero Typa takossl: (0,1; 0,3; 0,5; 0,5; 0,7; 0,7;
0,8; 0,9; 0,9).

CrarucTrka TpeThero Typa coorBerctsenno: M = 0,7; Q; = 0,5; Q, = 0,8;
KBapTaJbHBIA padr — 0,3.

AHamu3upys 5Ty CTATUCTHUKY, MbI BUAUM J(BE IPUHIUNUAATBHBIE TEH ICHIHN:

—  ofllee MHEHHE TPYIIbl CIBUTAETCS OT PABHOBEPOSTHON OIEHKE B
CTOPOHY IMOBBIIIEHNS BEPOSTHOCTH peanuzaiuu coObitus (0,7), mpu 3TOM B
OIIEHKe peajii3anuy COOBITUS COKPANIaeTCs YPOBEHb HEONPEIENEHHOCTH;

—  MHEHHe TpYIIBl CTaHOBUTCS OoJiee KOHCONMIMPOBAHHEIM, HHTEPBAI
MEXIY KBapTWSIMA II0 CpPaBHEHHMIO CO BTOPBIM TYpPOM CYIIECTBEHHO
cokparmmaetcs (0,6 u 0,3).
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Wreparum (HOBbIE TYpHI) HpOBOAsATCA B Merone Jlenbdu 1o ToMy e
NPWHIIHITY, 9TO BTOPOM W INepBHIi Typ. Pemenyie 06 OKOHYaHUM 3KCIIEPTH3EI
NPUHAMAETC TOTHa, KOrJa CMEIIeHHs B OIEHKax IlepecTaloT ObITb
CyllecTBEHHBIME. Tak, eciid B 4eTBepToM Type Mbl umeeM ouenku: (0,1; 0,5;
0,6; 0,6; 0,7; 0,7; 0,8; 0,8; 0,8) u cratucruxy: M = 0,7; @, = 0,6; @, = 0,8;
KBapTaibHbIH panr — 0,2, — MOXHO KOHCTaTHPOBAaTh, YTO IPYNIIOBOE MHEHHE
chopmupoBanocs. CMeIeHHe OIEHOK II0 CPaBHEHMIO C TPETBHM TypoM
HE3HAYMTENBHO, O0liee IPYMIIOBOE MHEHHE HEe W3MEHUIIOCHh, HHTEPBANl MEeXIy
KBapTUJISMHU He3HauyuTeNeH. Takum oOpa3oM, SKCIEPTHl B LEIOM COINIACHIIUCE,
YTO BEPOSTHOCTH HACTYIUICHWUS COOBITHS N B yKa3aHHbIE cpoku cocTaBisieT 0,7;
€TO pealn3aliisi «CKOpee BEPOSTHAY.

JluHamMuKy pa3BUTHS SKCIEpTU3Bl B MeTone Jlenbdy MOoJe3HO NpelcTaBUTh
BU3yalnbHO. B Tabm. 21 XOpOIIO BHIHBI «TPacKTOPHH» OLEHOK 3KCIIEPTOB,
¢dopmupoBanue Gosee KOHCOTUAUPOBAHHOIO MHEHHS U OOIIHI CABUT B CTOPOHY
meanansl 0,7. XopoImo BHAHA TaKKe «U30IMPOBAHHAs IO3UIM»: ONUH U3
9KCIIEPTOB HU pa3y He M3MeHMI cBoro oleHKy (0,1), HecMOTps Ha ee CHIIBHOE
PacXoXIeHHe ¢ OOLIerpyIIOBEIM MHCHHEM.

Tabnuma 21
«TpaexTopun» OIIEHOK KCIIEPTOB
OKcnepThl Typ1 Typ2 Typ 3 Typ 4
1 0,1 0,1 0,1 0,1
2 0,1 0,2 0,3 0,5
3 0,2 0,2 0,5 0,6
4 0,3 0,3 0,5 0,6
5 0,5 0,6 0,7 0,7
6 0,6 0,7 0,7 0,7
7 0,8 0,8 0,8 0,8
8 0,8 0,8 0,9 0,8
9 1 0,9 0,9 0,8

Metoxn [ensdu Haubonee erecoobpaseH Npd KONHYECTBEHHBIX OLEHKAX
(axTOpoB BHENIHEM CpeAbl W OIpeNeleHHH BEepOSTHOCTH HACTYIUICHUS
PHCKOBBIX COOBITHH.

INponenypsl, UcHone3yeMble B MeTofe [lenbhu, XapaKTepU3YOTCS TpeMs
OCHOBHBIMH YepTaMH: aHOHMMHOCTEIO, PErynupyeMoil oOpaTHOW CBS3bI0 H
IPYIIIOBEIM OTBETOM. AHOHHUMHOCTb JOCTHIA€TCs [IPHIMEHCHUEM CIEHHaTbHbIX
BOIIPOCHUKOB KM JpPYyrUMH  clocobaMy  HHIMBHAYaJIBHOIO  OMpPOCa,
perynupyemas oOpaTHas CBS3b OCYIIECTBIIETCS 32 CYET IPOBEACHUS
HECKOJBKMX 9TalOB  OIpOCa, MpPUYEM  pe3yJIbTaTbl  KaXOro  Jrama
obpabateiBaroTcss W coobmaroTest skcrmepraM. C IIOMOINBIO CTATHCTHYECKHX
METOIOB TIpYNIIOBOrO OTBeTa YyMEHBIIAeTCs CTAaTHCTHYecKui pas6poc
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WHIVBHUIYaJbHBIX OLEHOK U IOJTydaeTcs IPYNIIOBOH OTBET, B KOTOPOM
IIPaBIJIBHO OTPa’K€HO MHEHHE KaXJI0ro SKCIepTa.

B mocnennune romasl paspaboran psx Moxudukanumit merona Jenpdu. B atux
MOIU(UKALUIX HU3MEHAIOTCS MHOIME SJIEMEHTHl METOJUKHU, HCIOJIE3yeMOH B
KiaccuyeckoM Metoze enbdu, HO IPHUHIKII IPYIIIOBOro OTBETa COOIoIaeTes.

Opnna u3 momudukanuii Metona Jlenshu OpHeHTHpPOBaHA Ha COKpALIECHHE
BpEMEHH, 3aTpadlBaeMoOro Ha skcreptusy. Merton [lenbdu Ipu BceX ero
JIOCTOMHCTBAaX JOCTaTOYHO I'POMO3JIOK U TpeOyeT 3HAYUTENBbHBIX BPEMEHHBIX
pecypcoB. Meronuka skcrpecc-/lensdu coxpaHseT Bce 0a30Bble IPHUHIUIIEL
KIIACCHYECKOT0 II0JX0Ja, HO IPEAIoaraeT BBIIONHEHHe BCcel IpoLemyphl 3a
HECKONBKO  49acoB, 4YTO Tpe0yeT  COOTBETCTBYIOILETO  TEXHUIECKOIO
obecnieyeHus. Kakaplii SKCIepT B TeYeHHE OTBEICHHOIO Ha OSKCIEPTH3Y
BpEeMEHH HaXOAWUTCS 3a HHIWBHIYaJIbHBIM KOMIBIOTEPHBIM TEPMHHAJIOM; BCE
TepMHHAIbl OOBeNHMHEHBHl B OOLIYI0 CeTh, 3aMKHYTYI0 Ha pPYKOBOAUTENL
skcneptusbl. OT OpraHu3aToOpoOB IKCIEPTU3bI TpedyeTcs: ocobas ONMepaTHBHOCTD
B 00paboTKe OIEHOK M CHUCTEMaTH3allMd apryMEHTOB, TaK KaK BCe HTepaluu
JOJDKHB! YJIOXKHATBCA B CPaBHHUTENIBHO OTIPaHMYEHHBIH IIPOMEXKYTOK BPEMEHH.
Hepocratox skcnpecc-/lensdu M0 CpaBHEHHIO C TPaMIMOHHOH Iponexypon
oueBHAEH. DKCIEPTy HE JAaeTcsi BpeMeHH NEeHCTBHUTENBHO INIyOOKo 00xyMmarh
IPEeANOKEHHYI0 Ipo0iieMy, OOCTOSATeNbHO IPOaHATIW3UPOBaTh IIO3UIUU U
apryMeHTBl JpPYyTHX WIEHOB TIpynnsl. Kpome TOro, MeTOAMKa CIIOXKHA
OpraHM3aLlUOHHO U TEXHUYECKH.

[TosToMy B oOmem ciy4ae peKOMEHIYeTCsl IIPOBEACHHE SKCIEePTU3Bl B
COOTBETCTBHY C TPAJULHOHHBIM [OJXO0OM.

4.3. Onpenenenne 0600EHHBIX OLIEHOK U COrJIACOBAHHOCTHU
MHEHHH SKCIIepTOB

[Tocne mpoBeAeHUA OIpOca IPYIIIE! IKCIIEPTOB OCYIIECTBIAETCS 00paboTKa
HoJy4eHHOH uHQopmanuu. B Hamem cioydae ucxomHod HHbOpManued s
006paloTKH  SBISIIOTCS  YHCIOBBIC JaHHBIE, IIOJNYYeHHbIE B pe3yJbTaTe
HEIIOCPEJCTBEHHOH OLEHKM M BBIpaXAIOIIME MHEHHA OJKcIepToB. llensro
06paboTKH  sBIAETCS IONydeHHe OOOOIIEHHBIX HaHHBIX  (TPYIIIOBO
9KCIIEPTHOM OIEHKHN) VI KX JaNbHEHINero UCIO0Nb30BaHus.

Mertozs! nomy4deHus: 0600IIeHHOM OLIEHKH SKCIIEPTOB.

1. BrluncieHue cpelHero 3Ha4eHusl.

2. B meronme [enpdu B kadgecTBe OOOOIEHHOTO MHEHHsS NPHHUMAeTCs
MeJ[FaHa OLIEHOK IIOCIIEIHETO Typa OIIpoca 3KCIIEPTOB.

3. MOXHO paccuuTaTh ¥ CPEJHEB3BEICHHOE 3HAYEHHE OLEHOK, eciy
IIOIBITAThCSA y4eCTh BeC (KOMIIETEHTHOCTH, JJOCTOBEPHOCTH) CaMOr0 IKCIIEpTa,
KOTOpPBIH ONpEeNseTcss Ha OCHOBE IIPEABLAYINEH HesTenbHOCTH (KOMMYeCTBO
BEPHBIX OTBETOB K OOIIEMYy KOJIMYECTBY), JIMOO Ha OCHOBE IPYTHX METOHLOB —
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«CaMOOIIEHKa» OSKCIEePTOM CBOHMX 3HAHHH B 00JAacTH 3aJaHHBIX BOIPOCOB,
KBaH(UKALHS, TOJKHOCTD, YUCHOE 3BAHHUE U T.1.

CylIecTBYIOT pasN{YHBle INPUEMBl OILEHKH KOMIIETEHTHOCTH 3KCIIEpTa,
BBIOOP KOTOPHIX OIpeJesieTcs KakK XapaKTepoM pellaeMod 3aja4d, Tak U
BO3MOKHOCTSIME IIPOBEJICHHST KOHKPETHOIrO 3IKCIepPTHOro orpoca. B obmem
Cllydae 3HAYEHHUS Beca, MPUIUCHIBAEMOIO BSKCIEPTY, HHTEPIPETHPYIOTCS Kak
BEPOSITHOCTD 33JJaHMS UM JOCTOBEPHOM OILIEHKH.

BaXHpIM ~ MOMEHTOM  OKCIEPTHBEIX  INpOLEAYp  fABISETCS  OLEHKa
COTJIACOBAHHOCTHU NIEHCTBHUIA KCIIEPTOB U JIOCTOBEPHOCTH 3KCIEPTHBIX OLIEHOK.
CymiecTByIOIEe CIIOCOOB! ONpENeNeHNs JOCTOBEPHOCTH 3KCIEPTHBIX OLEHOK
OCHOBAHBI Ha IIPEIIIOJIOKCHUH, YTO B Cllydae COITIACOBAaHHOCTU JAeHCTBHUH
9KCIIEPTOB JJOCTOBEPHOCTD OLICHOK I'apaHTUPYETCs.

HawuGornee gacTo Iy 9THX Ieedl HCIOJB3YI0T KO3((hHIMEeHT KOHKOpAaLHH (OT
bp. concorde — cornacue), BeIMYUHA KOTOPOTO IO3BOJLIET CYIHUTh O CTENCHH
COIJIACOBAHHOCTH MHEHHI O5KCIIEPTOB M, KaK CIEACTBHE, NOCTOBEPHOCTH KX
OLICHOK.

Kosddunuent KOHKOpJlallu{ (cormacoBaHHOCTH) M. Kennanna
(MHOXeCTBeHHBIM KO0I(Q(QUUMEHT pPaHroBOM KOPPENSLUK) MTPUMEHSIOT IS
OIIpe/IeNIeHUs] TECHOTHI CBSI3M MEXIY IPOU3BOJIBHBIM YHCIOM PaHKHPOBAHHBIX
IIPU3HAKOB.

Koa¢duirenT KOHKOpAAIME pacCUUTHIBaETCA 10 cileayomeit hopmyie:

1237, (Rj-R)?

W = JZ 3 -
m2(n3-n)

rie 12 — mocrosiHHas BenMuuHa B (opMyle pacdera KoadduumeHTa
KOHKOpJauuy, npenoxenHod M. Kergammom; n — ancio moxazareneit (4ucio
OILIEHMBAEeMBIX  OOBEKTOB  (MCHBITYEMBIX)); M  — YHCIO  DPaHIOBBIX
[ocieJ0BaTeIbHOCTEH (xonuuecTBo 9KCIIEPTOB), PaHrOBBIE
TIOCJIE/IOBATENLHOCTH — 9TO MHEHHS 9KCIIEPTOB; R; — cymMma 6aiioB (paHros) j-
ro nokasatens; R — cpesiass cyMmma 6ajiioB (paHIoB) Beex ToKazaTeneil.

BenmurHa k03¢ ¢GHULEeHTa KOHKOPIALMKA MOXET MEHSTECS B mpeaenax ot 0
no 1, mpudeM ero paBeHCTBO €IMHHIE O3HAYaeT IOJNIHYIO COTJIACOBAHHOCTH
MHEHHH 3KCIIEPTOB, a PaBEHCTBO HYJIO O3HAYaeT, YTO CBS3M MEXIY OLIEHKaMH,
IOJy4eHHBIMH OT pa3HBIX DSKCIIEPTOB, He CYIIeCTBYeT. B ciydae, eciu
ko3(¢ureHT KoHKOprmaumu  Menbire 0,2-0,4 roBopar o  cimaGoi
COIIACOBAHHOCTU JKCIIEPTOB, a IPpH K03(hGHULHEHTe KOHKOpHAIHH, OoibIueM
0,6-0,8, MOXHO TOBOPHUTH O CYIIECTBOBAaHHH CHJILHOW COIVIACOBAHHOCTU
9KCIIEPTOB.

Cnabas corlIacoBaHHOCTE OOBIYHO SIBIIIETCS CIIEJCTBUEM CIIETYFOIINX [TPUUKH:

— B paccMaTpHBaeMO} TIpyIIe O3KCIepTOB ACHCTBUTENBHO OTCYTCTBYET
00IIHOCTE MHEHU;

b

— BHYTPH TPYHIIBl CYIIECTBYIOT KOAQJIUIUH C BEICOKOH COTTIACOBAHHOCTEHEO
MHEHWH, 0JJHaKO 0000IeHHEIe MHEHUS KOATHUIIAH TIPOTHBOIOIOKHEL.
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PaccmotpumM mpumep pacdera Ko3((HUIMEHTa KOHKOPHAIHMU. DKCIEepPTHAas
KOMUCCHS M3 5 YeJIOBeK IIPOpaHXHpoBajia 7 HMpOrpaMM IIPOEKTOB IO CTENEeHU
3HAYMMOCTH JUISI SKOHOMHKH pernoHa (panr | npucBanBaics Haumboiee
3HAYNMOH IporpaMMme). PaHroBble 1mocieoBaTeIbHOCTH (MHEHHUS KCIEPTOB O
PaHKHpPOBAaHWH [POrpaMM) HpHBeneHBl B Tabu. 22. TpeOyeTcs BBIYHCIHTH
K03 (PUIMEHT KOHKOPAAIMH ¥ OXapaKTepH30BaTh CTENEHb COITIACOBAHHOCTHU
MHEHU# SkcreproB. B pacuerHyro TaOnuily 3aHOCHM 3KCIEPTHBIE OLIEHKH,
paHroBple CyMMbl R; (MTOroBble CyMMBbI 0a/UIOB [0 K&XJOMY IPOEKTY),
OTKJIOHEHHSI CyMMBI PaHI'OB OT CPE/IHEH CyMMBI PAHIOB BCEX IoKasaTened R; — R,

(R; — R)2.

Tabmumna 22
Pacuet ko3¢ dunrieHTa KOHKOPIAHA
T'ocynapcrBennble Oxcneptsl (M) 5 P2
porpammsI (n) 1 ) 3 4 5 Rj |Rj—R | (R —R)
1 1 1 2 1 3 8 -12 144
2 3 2 1 2 1 9 —-11 121
3 4 5 7 4 51 25 5 25
4 2 3 5 6 41 20 0 0
5 6 6 6 3 21 23 3 9
6 7 4 4 5 6| 26 6 36
7 5 7 3 7 71 29 9 81
Hroro 140 416
Cpenuss CyMMa paHTOB BCeX MPOEKTOB paBHA R = = 20.
B kauecTBe KOHTPOJIS HCIIOIE3yeM BEIpaXkeHue R = Em(n +1) = %8 = 20.
Koadpumnuent xonkopaauuu Kenpasmia, onpeeneHHbIN paBHsIeTCs:
12-416 — 0594
~ 52 (73 7) o

3HaueHne  ko3(uUIMEHTa  KOHKOpHALM  TOBOPHT O  CpenHeif
COTTIaCOBaHHOCTH MHEHHIT HKCIIEPTOB.

Eciu B COOTBETCTBUH C NPHUHATHIMU KPUTEPUIMH MHEHHUS 3KCIIEPTOB MOKHO
CUUTaTh COITIACOBAaHHBIMU, TO JaHHBlE HMH OLEHKH IPUHUMAITCA WU
HCIIONB3YIOTCI B IIPOLIECCe IIOJrOTOBKM M peaH3alllid  YIPaBIEHIECKUX
peLIeHuH.

Ecnu nonmydeHHBIE OLEHKH HENb3s CUUTATh JOCTOBEPHBIMH, CIELyeT
IIOBTOPHUTE OIPOC 3aHOBO. ECIIM 1 3TO He HaeT )KelaeMbIX pe3yiibTaToB, CIeLyeT
YTOYHUTH UCXO/JHBIE JaHHbIE U (UJIH) H3MEHUTD COCTaB IPYIIIEI 9KCIIEPTOB.

VuauTeiBasi GONBIIYIO YCIOBHOCTh METO/@ SKCIIEPTHBIX OLEHOK, HEKOTOPhIE
CIEIHAUCTEl OTHOCATCA K HEMy C HEJOBEpHeM, CYHTas, YTO HET TapaHTUW
TOTO, YTO IOIyYeHHBIE OIEHKH HOCTOBEPHBI. JIeHCTBUTENBHO, TOYHO OLEHUTH
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JIOCTOBEPHOCTh ~ IONYYEHHBIX pe3yJlbTaToB HeNb3sd. DBmecte ¢ TeMm,
CYIIECTBYIOLIHE CIIOCOOBI ONpPEIENeHUs JOCTOBEPHOCTH SKCIIEPTHBIX OLEHOK
OCHOBaHBI Ha IIPEIIIONOXEHHH, YTO B CIIydae COIVIACOBAHHOCTH MAEHCTBUM
9KCIIEPTOB JOCTOBEPHOCTD OLEHOK rapaHTHPYeTCs.

B peiicTBUTENBEHOCTH 3TO HE BCErZa TaK, M MOXHO IIPHUBECTH NPUMEPEI,
KOT/Ia OTAEJbHbIE 3KCIIEPTHI, HE COrVIaCHBIE C MHEHHEM OOJNBIINHCTBA, JaBald
[IpaBUNBHBIE OLICHKH.

OpHako, KaK MOKa3aja IPaKTWKa HCIONb30BAHUSA SKCIIEPTHBIX OLEHOK, B
[IOJABILIIONIEM  OOJBIIMHCTBE CIy4acB IIPH  COMIACOBAaHHOCTM  MHEHHH
SKCIEPTOB X OLIEHKU OKA3bIBAINCH IIPABMIBHBIMHU.

TIpuuuHB! IOrpeImHocTeN MeToja SKCIIEPTHBIX OLEHOK:

— HOTPEeIIHOCTH, BHOCHMBIE HENOCTaTKOM HH(pOpMaluu o6 HccleLyeMoM
00BeKTE;

— MOTIPEIHOCTH, BHOCUMBIE HEIOCTATOYHON KOMIIETEHTHOCTBIO 9KCIIEPTOB;

~ TOTPEIIHOCTH, OOYCIOBICHHBIE 3aMHTEPECOBAHHOCTBIO 3KCIEPTOB B
pe3yibTaTax 9KCIEpPTU3bI, YTO 00543aTe/IbHO CKaXKETC Ha UX JOCTOBEPHOCTH.

Hampupe Takoro poma MOrpemHOCTEH MOXET 3HAYUTENBHO HCKaXaTh
OLIEHKH. YCTpaHEHHe yKa3aHHbBIX HEJOCTATKOB JOCTHIAeTCs HCIIOJNB30BaHHEM
COOTBETCTBYIOIIMX METOJIOB U, B NEPBYIO Ouepelb, MOCPEICTBOM IPAaBUIBLHOM
OpraHU3allMK SKCIEPTHOH IIpOIemyphl, HauuHas OT MOZOOpa 3KCIEepPTOB MO
06paboTKM UX MHEHUIA.

XapaKTepHBIMUA OCOOEHHOCTSIMH METOJIOB HKCIIEPTHBIX OLEHOK U MoJelnei
UX pealM3alldd Kak HMHCTPYMEHTa HAyJHOTO  PEHIeHUs  CIIOXHBIX
He(hOopMaITH3yeMBbIX IIPOoOIIeM SIBISIOTCS:

— Hay4HO 00OCHOBaHHAs OPraHHU3allUsd BCEX HTAIOB SKCHEPTH3EL, obeceyn-
BaroIas 3¢ GeKTHBHOCTH PabOTHI Ha KaXKIOM U3 3TaIloB;

— IPUMEHEHHE KOJMYECTBEHHBIX METOJOB, KaK IIpH OpraHU3aliy
DKCIIEPTU3BI, TaK U NPU OLEHKEe CYXASHUI KCIEePTOB Ha OCHOBE (HOPMAIBHOM
IPYIIIOBOH 00pabOTKH Pe3yIbTaTOB UX MHEHHIA.

OTH 0COOEHHOCTH OTIHMYAIOT METOAB! 3KCIEPTHBIX OLEHOK OT OOBIYHON
JaBHO H3BECTHOM OKCIEPTHU3bl, MpPUMEHSeMOH B pPasNHYHBIX cdepax
YeJI0BEYECKON AesITeNbHOCTH.

3mechk cliemyeT OTMETHTh BaXXHYIO pOJIb OpPraHH3aTOPOB SKCIEPTHU3EI, B
3aJa4l KOTOPBIX BXOJST:

— TIOCTaHOBKA IIPOOJIEMBI, OIpejeNieHue Leled M 3alad SKCIePTH3BI, ee
I'paHULl ¥ OCHOBHBIX JTAIOB;

— paspaboTka TIpoleNyp OKCIepTH3bl, B  HauOONBIIEH  CTelneHH
COOTBETCTBYIOILEH XapaKkTepy pelaeMoil IpobIIeMsl;

— 0T6Op IKCIEPTOB, MPOBEPKA X KOMIIETEHTHOCTH B (hOPMHUPOBAHHE TPYIIIT
9KCIIEPTOB;

— IPOBEACHHE ONpOCca U COINIacCOBaHUE OLIEHOK;
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— (Qopmanuzanys HoiyueHHOH wH(opMmarmu, ee o0pabOTKa, aHaIU3 U
HHTEpIpETaIs.

OT mpaBUIIBHON OpraHM3alKdd HKCIEPTHU3Bl B 3HAYUTENBHONU CTENeHH
3aBUCUT 3()(HEKTUBHOCTD PEe3yJIETATOB, MOIYYEHHBIX [OCPEACTBOM KCIIEPTHBIX
OLIEHOK, B T.4. U IOCTOBEPHOCTH IBPUCTHIECKHX IIPOrHO30B.

Bonpocs! asst o6cyxaenns

1. KakoBa creuuduka 3BpHCTHIECKUX METONOB Iporsosuposanusi? Kaxue
3a7a4y PelIaloTCs ¢ IOMOIIBIO JAHHBIX METOJO0B?

2. KakoBel IpewMyllecTBa ¥ HEJOCTATKU 3BPUCTHYECKHX CIOCOOOB
IPOrHO3UPOBAHUS COLHANbHO-DKOHOMHUYECKOIO PA3BUTHA?

3. Kakue T1peOOBaHUSA IIPENBSIBIAIOTCA K IIPOBEJCHUIO IPOLELYPEI
HOJTyYeHHs KCIIePTHOW HHpOopManuu?

4. KaxkoBBI OCHOBHEIE IIPHHIMIIE! (POPMUPOBAHHUS SKCIIEPTHOH IPyIIIIEI?

5. KakoBbI IPHHIMUIIEI U IPOLeypa SKCIEePTHON OleHKH MeTona Jensdu?

6. Kax paccunteiBaeTcs 3HaueHHe Kod¢duimenta koHkoppanuu? Kax
HHTEPIIPETUPYIOTCS €ro 3HaYeHHUs?

Tembl J0KIaJ0B

1. Meron ¢opMHpOBaHUS 3KCHEPTHOH IPYNIIBI HA OCHOBE OTHOCHTENIBHBIX
K03(ULUAEHTOB KOMIIETEHTHOCTH

2. MeTopI KOIMYECTBEHHOH! OLIEHKH JOCTOBEPHOCTH 3KCIIEPTa.

3. MeToJ HHTEpPBBIO U METOA aHATUTHYECKUX JTOKJIAJIHBIX 3alIUCOK.

4. CueHapHBI METOJ IPOTHO3MPOBAHMS  COLUAIBHO-3KOHOMHYECKOTO
pas3BUTH.

S. Mopdonoruyeckuil aHanu3 Kak METOJ INPOTHO3HUPOBAHUS COLHANBHO-
5KOHOMHYECKOTO Pa3BUTHS.

IIpakTHYeckoe 3aianne

3apanue 1

OKcnepTHasi KOMHCCHS M3 5 4eJloBeK IPOpaHkKUpoBalla CLEHApUU Pa3BUTHUL
cyopexra Poccuiickoit denepatun (panr 1 nprcBauBajics HauOoIee BEPOSTHOMY
CleHapuio).  PaHroBble  IIOCNEOBaTeNbHOCTH  (MHEHHS  9KCIIEPTOB O
PaEKMpOBaHHMH IIPOrpaMM) MpuBeneHs! B Tabu. 23. Paccunraiite koapduument
KOHKOPAALWHY B OXapaKTepU3yHTe CTENEHb COrNIaCOBAHHOCTH MHEHHUH 9KCIIEPTOB.

TaGnuma 23
JaHHBIe 1715 pacueTa Kod(duIreHTa KOHKOpAAMN
Oxenepts! (m)
C n
LEHAPUH Pa3BUTHA (N) 1 > 3 7 5
1 1 7 8 1 5
2 5 8 1 9 10
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Oxonuanue tadi. 23

Okcneptsl (M)

Cuenapuu pa3BuThs (1) T 5 3 7 5
3 8 6 13 2
4 7 9 7 10 3
5 6 5 2 3 12
6 9 10 14 11 7
7 3 4 9 4 14
8 4 11 3 12 9
9 10 3 12 5 15
10 12 12 6 13 8
11 2 2 4 6 13
12 13 13 10 14 4
13 11 1 15 7
14 14 15 5 15 11
15 15 14 11 8

3aganue 2

OxkcriepTHas KoMuccus u3 40 4enoBex IPopaHKUpoBasia CLIeHapHy Pa3BUTUSL
cyosexta Poccuiickoit ®epepaunmm (panr 1 mpucBauBaics Haubolee
BEPOSITHOMY CIIEHAapHIO). PaHroBBbIe MOCIEeN0BATEIBHOCTH (MHEHHUS SKCIIEPTOB O
PaHXMpOBaHHH IIPOrpaMM) IIPHUBENEHB! B Ta0s. 24. Paccunraiite koadduumeHTt
KOHKOpJALIMH M  OXapaKTepH3yHTe CTeNeHb COIVIACOBAHHOCTH MHEHHMH
sKcmeproB. Kak KONMYECTBO 9KCIEPTOB MOXKET IOBIHUSTH Ha CTEleHb
COITIaCOBaHHOCTH HX OLICHOK?

Tabnuua 24
JauHbIe 111 pacyeta KO3QGHUIUEHTa KOHKOPAAIHH
SxenepTst (1) Cuenapuu pa3BuTus (n)
1 2 3 4 5

1 1 2 3 4 5
2 2 1 4 3 5
3 3 2 1 5 4
4 2 4 3 5 1
5 1 3 5 2 4
6 4 1 2 3 5
7 1 2 3 4 5
8 3 2 1 5 4
9 2 4 3 5 1
10 2 1 4 3 5
11 1 3 5 2 4
12 4 2 3 5 1
13 5 2 1 4 3
14 1 3 5 2 4
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Oxonyanne taba. 24

CrueHapu pa3Butus (1)

Okcneptsl (m)

15
16
17
18
19
20

21

22

23

24
25

26

27

28

29
30
31

32
33

34
35

36

37
38

39
40
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3AKJIIOYEHHE

B mHacrosmee BpeMs Makpo- M ME303KOHOMMYECKAs IIPOrHOCTHKA
IpeACcTaBnieT coOOW METOMOJIOTHIO IPOrHO3UPOBAHMS PAa3BUTHA COLUATIBEHO-
9KOHOMHYECKOM CHCTEMBI CTPaHBI (PErHOHA).

B cBoro odepenp, cucTeMa INPOTHO3UPOBAHHSA COLHAIBHO-3KOHOMUYECKOTO
PasBUTHSI CTPaHEI (PErHOHa) O3HAaYaeT OIpEeAeeHHOe eIUHCTBO METOJONOTHH,
OpTaHM3aIIX U Pa3paboTKH [IPOrHO30B, 00eCIIeYUBAIOIIee HX COITIaCOBAaHHOCTE,
MIPEEMCTBEHHOCTD M HEIIPEPBIBHOCTb.

Cucrema COLHANBHO-9KOHOMHUYIECKOT'0 TPOTHO3UPOBAHNS, BKIIFOUaeT B cebs:

—  MeTomoJoruio (TOHATHHHEBIA amnmapatr, eiH, NPUHLUNEL, (YHKIUH,
METO/IBI, aTOPUTMEI, MOJEIH, IPOrHO3HbIE MTOKA3aTeNH);

—  OpraHM3alMI0 pa3paboTKM IIPOrHO30B (HOpPMATHMBHOE IIPaBOBOE
obecreueHwne);

—  cyOBEeKTHl NPOrHO3UPOBAaHUS (OpraHbl IOCYJapCTBEHHOW BIacTH M
MECTHOI'0 caMOYIPaBIeHUs, OPraHU3aLUH, HACEICHHUE).

Crnenupnka IPOTHO3HPOBAHHA COCTOMT B TOM, YTO M3 HMEMOLIEHCs
HH(QOpPMaUH O COCTOSIHHUHU 3JIEMEHTOB CHCTEMBI, 3aKOHOMEPHOCTAX H YCIOBHAX
ee pasBHUTHSA BBIBOAUTCS HoBas uHOopManusa o OyAyIieM COCTOSHHH 3TOH
cUCTeMbl. A Tak KakK MCXOJHas HHPOPMAaIWs YaCTUYHO HOCHT T'MIIOTETHYECKUN
XapakTep, TO TIPOTHO3bI, B MPHHIMIE, BEPOSTHOCTHEL. UYeM cloxHee
MPOTHO3UPYEMOE SIBJIIEHHE, TeM IIUpe Kpyr BIMUAIOIMX Ha €ro pasBHUTHE
(axTopoB, U YeM IIPOJOIKUTENIbHEee IePHOJ IIPOTrHO3a, TeM OoJiee IMIIOTeTHYHA
UCIIONb3yeMasi HHPOpPMalKs U CHIIbHee IPOSIBIIIETCS BEPOSTHOCTHBIA XapakTep
IIPOTHO3a.

Ilon ~ mporHO3oM  IIOHMMAeTCi  KOMIUIEKC  apryMEHTHPOBAHHBIX
IPeIIION0KEHHHA (BBIPaXCHHBIX B Ka4eCTBEHHOM M KOMMYECTBEHHOH (opmax)
OTHOCHTENBHO OYIyINUX IIapaMeTpoB S9KOHOMUIECKOH CHCTEMEL.

[IporHo3 ¥ IUIaH MMEIOT B CBOEM IPUpOJIE MHOrO OOINEro W SBISIOTCS
dopMaMu  MpeABHUIEHUs, pa3lIuM4asick B  3aBUCHMOCTH OT  CTCHCHH
KOHKpEeTH3allM M XapakTepa BO3AEHCTBUS Ha XOJ HCCIENYeMBIX IIPOLECCOB.
OpnHako IJIaH CledyeT paccMaTpUBaTh Kak 0oiee CI0XHYI0 KaTeropHio.

ConuanpHO-35KOHOMUYECKOE IPOrHO3MPOBAHHUE SBISETCS HEOThEMIIeMOM
4acTBIO IIpollecca  YIpaBJIEHUS  PErHOHANBHBIM  Pa3BUTHEM 32  CUET
IPEACTaBICHUSI €ro B Ka4decTBE BEPOSTHOCTHOH, HAyIHO-O0OOCHOBaHHOU
CHCTEMBl OXHIAEMBIX B IIEPCIEKTHBE II0Ka3aTeled ypOBHS COLMAIBHO-
9KOHOMHUYECKOIO Pa3BUTHs PETHOHA.

OCHOBHEIMH ~ LI€JSIMH  COIHAJIbHO-3KOHOMHYECKOI'O  MPOTHO3HPOBAHUSA
Pa3BUTHUS SBIAIOTCSA:

—  BBIABIGHHE TEHACGHIUH  pa3BUTHS  OKOHOMHKM,  OIpeJeNicHHe
BEpOSATHBIX TEMIIOB U YPOBHEH CTPYKTYPHBIX U TePPHUTOPHANILHBIX CIBUTOB B
(hOopMUPOBaHUH TOBAPHBIX PHIHKOB;
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—  ofecrmeyeHre  INPEEMCTBEHHOCTH  INPHMHHUMAEMBIX  PElIeHHH |
OIITHIMAJIEHBIE COYETaHUS TAPTHEPCKUX M MEKPErHOHAIBHBIX HHTEPECOB;

—  ompeneNeHHe HayYHO-TEXHUUYECKHX, COLMAIBHO-DKOHOMUYECKHX U
Ipyrux npobieM, KOTOphIe NOJDKHBI pellaThes B MHTepecax Oymayllero u Io
KOTOpBIM HeoOXoiuMa 3a0JaroBpeMeHHas pa3paboTka IporpaMM HX
OCYIIECTBIICHUS,;

—  BBUIBICHHE IIOCIEACTBHH OT IPHHUMAEMBIX CX€M HCIIOJIb30BaHUA
IIPUPOIHBIX PECYpPCOB M pa3paboTKa IMyTell IpemoTBpallleHUs] OTPHIATEIbHBIX
SIBJICHUH;

—  pa3paboTka  Hay4HBIX OCHOB  (YHKUMOHHPOBAHUSI  CHUCTEMBI
PErHOHANIBHBIX M MEXPETHOHANBHBIX PpBIHKOB, HX HHQPaCTpyKTYypHOIo
obecriedeHus;

—  ompeneieHHe (OpM OpraHHM3alW{ YHPaBICHUS SKOHOMHYECKHMH,
COLMAIBHBIMA WM TEXHHYECKHUMH IIPOIeCCaMU C YYETOM Pa3sBHTHUS PHIHOYHBIX
OTHOIIECHU ¥ GOPMUPOBAHHS PETHOHANIBHBIX U MEXPErHOHAIBHBIX PHIHKOB;

—  pa3paboTka JOJITOCPOYHEIX IIPOEKTOB TEPPUTOPHANBFHON OpraHu3alin
XO3SHCTBa, CHENHANM3alid M Pa3BUTUI MEXpaloOHHOM SKOHOMHYECKOH
HHTErpalliid C y4eToM CIIeLU(UYECKUX PpErMOHANBHBIX YCIOBHH OCBOSHHS
IPUPOJHEIX PEeCYPCOB, (PYHKIMOHUPOBAHUS [TPOU3BOACTBA U JKU3HU JIFO/IEH.

Merogsl  IPOTHO3MPOBAaHMSA  COLUAIBHO-9KOHOMHYECKOTO  Pa3BHUTHUS
IpeICcTaBIseT co00i OHO U3 MEePCHEeKTHBHBIX HAIIPABICHHUI PasBUTHS TEOPHH
FOCYZapCTBEHHOTO M MYHHUMIAIBHOIO  YIpPaBIeHHsA, YTO OOOCHOBAaHO
YCIIOXKHEHHEM 3KOHOMHYECKHX IIPOLECCOB M 3allpoCOM Ha IOBBILICHHE
3¢ (PEKTUBHOCTH rOCYJAPCTBEHHOT'O yIIPaBIICHHUSI.

PasBuTHe muell M HaBBIKOB NPOrHO3HUPOBAHUS COLHANBEHO-3KOHOMHYECKHX
IPOLIECCOB  peanu3yeTcs B  Kypcax bDIO/DKeTHOe — IUIaHWpOBaHWE U
IPOTHO3UpOBaHKWE U  lcciepmoBaHue — CONMANbHO-DKOHOMHYECKHX U
HOJNUTHYECKUX  IPOLIECCOB  IPOrpaMMBI  IIOJTOTOBKM  0akalaBpOB IO
HanpasiieHuto 38.03.04 'ocynapcTBEHHOE U MyHHLMITANBHOE YIIPaBIICHUE.
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