PAObl AOUMHAMUKWA



[1aHHbIEe, ncrnonb3yemMble B CTaTUCTUYECKOM
nccriegoBaHnn, MoryT ObiTb 2-yX TUMOB:

- MPOCTPAHCTBEHHHLIE;

- BpeMEHHble (BPEMEHHbIEe psAabl).

OQHOWM N3 BaXXHENLLUX 3a4a4 CTaTUCTUKN SABMSETCH
n3yvyeHne n3MeHeHuUn nokasarteneun Bo BpeMEHHU, T.e. UX
ONHaAMUKW. JTa 3aJa4va peLlaeTcs ¢ NoMOLLbI aHanus3a
PAOOB AMHAMUKU (BPEMEHHbIX psAaoB, time series).



BpemenHoU psid (lime series), unn psio OUHaMuKu —
pacnosnoXXeHHble B XPOHONOrm4eckomn
nocrnenoBaTefibHOCTU YXCIOBbIE 3HAYEHUA NoKa3aTens
(MokasaTerneun), xapakTepusyoLie n3aMmeHeHne aBneHns
BO BPEMEHMW.



B kaxgom psagy AuHaMuKU BblOensarT 2 OCHOBHbIX
arieMeHma:

1) Bpemsa (t) — 3T0 MOMEHT uUnn nepuog BpeMeEHHU, K
KOTOPOMY OTHOCSATCS YMCIIOBOE 3HAYeHMe nokasarens
(mokasarenen).

2) YpoBeHb paga (Y) — 3To Yyncnosoe 3HavyeHue
nokasartens, OTHOCsLleeca K onpegeneHHOMY MOMEHTY
MNn nepuoay BPpeEMEHMN.

OdbopmnsieTcsa pang AMHaMuUKN B BUae Tabnuubl.
t, t, ty

Y, Y, Y,

[OnuHa paga guHamMukn onpenenseTca YACIIoOM YPOBHEN
(mepnogos NN MOMEHTOB BPeMeHMN). [InnHa
npuBegeHHOro Bbille paga pasHa N.



Pagbl AnHaMukn MoryT ObiTb M306paXkeHbl rpadon4ecKu.
Hanbonee pacnpocTpaHeHHbIM BUOOM rpadon4eckoro
N300paXkeHns ABMSAETCA NMMHEeNHasa anarpamma, Kotopasi CTPOUTCS
B NPSAAMOYrofibHOW cucteme koopauHar. Mo ocun abecuunce
OTKIagblBaeTCsa BPEMS, a N0 OCU opauHaT — YpoBHU paga. Jpyrmue
crnocobbl rpadryeckoro n3obpakeHns psaoB ANHAMUKKL
cTonbuKkoBasa anarpamMma; CEKTopHas guarpamMmma u apyrue.
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psiaa, BblAENAT paabl U3 abcornitomHsbiX, CpeOHUX Unu

B/Obl PAOOB ONHAMUKNA.
1. B 3aBMCMMOCTU OT Buaa nokasartens - ypoBHA ANHAMUYECKOro

OMHocumersribHbIX 8eJTUYUH.
[lokaszatenu cTpouTenbcTBa KBaptnup B Poccuun

Cnoco0 [Tokazarenb — ypOBEHB IIepuoabsl BpeMeHH
BBIDAXKCHUA psna 1980 | 19851992 | 1993 | 1994
YPOBHSI

AocomotHas | Yucno kBaptup, teic. | 1190 | 1151 | 682 | 682 | 630
BEJIMUMHA

Cpennss CpenHui pa3Mep 499 | 54,4 | 60,8 | 61,3 | 61,9
BEJIMUNHA oO0mIel TIomaIu

KBapTUD, M°
OTtHOcuTenbHa | YaenbHbIN Bec xxuiaou | 62,7 | 60,7 | 60,0 | 60,1 | 60,1

A BCIIMYHMHA

ILIOIIAAU B OOIIEH
ILIOIIA TN
KBapTup,%o




2. Mo BpemeHun, oTpakeHHOMY B AUHAMUYECKNX padax,

OVHaMUYecKkue paabl pasgenarTca Ha MOMEHTHbIE U
NHTepBarbHbIE (Nepuogndeckme).
MomeHmMHbIM Ha3biBaeTcs psg AMHAMUKKU, YPOBHU KOTOPOIO
XapaKTEPU3YIOT COCTOAHME ABMNEHUS (Hann4vmne sBreHns) Ha

onpeferneHHble gatbl (MOMEHTbI) BPEMEHMN.
[TpyuMmepomM MOMEHTHOIO psaa MOryT CIyXXUTb AaHHbIE O

4YMCIeHHOCTU HaceneHusa Poccunnckon degepaumm Ha KOHELL roaa.
YncneHHOCTb NOCTOsAHHOro HaceneHusa PO (Ha KoHew roga), MIH.

Yyerl.
t | 1980 | 1990 | 1995 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Y | 138,81 1483 | 148,3 | 146,3 | 145,6| 145| 144,2| 143,5| 142,8| 142,2| 142

NOJIHOCTbKO UJTN HaCTNHYHO 3HaYEHUE rpeabiayuero YpoBHA,
CYMMUNPOBATb YPOBHW MOMEHTHOIO PpAdad HEJIb34, T.K. 3TO

NPUBOAUT K MOBTOPHOMY (ABOMHOMY) CYETY.




HmepearbHbIM (nepuodu4yeckumM) pAOooM HasbiBaeTca psaa
OVHaMWKN, YPOBHU KOTOPOrO XapaKTepu3yroT pa3Mep ABMeHnd 3a
KOHKPETHbIN Nepuoa BpeMeHun (rog, Mecsu, U T.Mn.). YpOBHU Takoro
pada ANHAMUKU XapaKTepusyoT pesyribraT, HaKoMneHHbIN Unu
BHOBb MNPOuM3BeaEHHbIN 3a onpeaesrieHHbIN Nepuo BpeEMEHM.
[TpmepomM Takoro psaga MoryT CnyXXuTb AaHHbIE O peasribHOM
BBl P® B uenax 2000r., TpnH.py0. - Y-

t | 1998 1999 2000 2001 2002 2003
Y [ 6596,3 [ 6246,7 | 606460,5 | 73111 | 7684,0 | 80452

t | 2004 2005 2006 2007 2008

Y | 8632,5 | 9254,0 | 9846,3 | 10574,9 | 11431,4

rnokasaTesnien B oTnm4yne oT ypoBHEU MOMEHTHOIO psaa He
cogepXarca B nNpeablaywmx nnu nocrnenyrowmnx ypoBHAX, NUX

MOXHO CyMMUNPOBATb, HUTO MNMO3BOJ1AET MOoJiydaTb pA4bl AUHAaMUKA

YKPYMNHEHHbIX Nepunoaos.




3. B 3aBMCMMOCTU OT pacCTosAHNA MexXay YPOBHAMU BO BPEMEHM,
pPSabl AMHAMUKW NogpasaenatTcs Ha paabl

C pagsHoOOMCMOSW,UMU YPOBHAMN U HeEpasHoOOMCcmMossw,umu
YPOBHAMM.

Pagbl AMHaMUKKM criegyowmnx apyr 3a Apyrom nepruoaos Unm
crieayoLmnx Yepes onpenerieHHble (0gMHaKoBbIE) MPOMEXYTKN
MOMEHTOB Ha3bIBalOTCH PAaBHOOTCTOALLMMM (HaAanpumMep, AaHHble O
peanbHom BBI1 P®).

Ecnu xxe B psgax Kakue-To rnepuoabl nponyweHbl nnn npuBeaeHsb!
HepaBHblEe NPOMEXYTKN MeXay MOMEHTaMU, TO psabl Ha3blBalOTCH
HepPaBHOOTCTOSALLMMK (HanpmumMmep, AaHHbIE O YNCITEHHOCTHU
HaceneHus).



4. BbiaensaiT cmayuoHapHble W HecmalyuoHapHbIe psiobl
OuHaMUKuU.

Ecnn matemaTtmnyeckoe oxugaHue v gucnepcusa ypoBHA psaaa
(OCHOBHbIE XapaKTEPUCTUKM CIlydanHOro npouecca) — NOCTOSAHHbI,
He 3aBUCAT OT BPEMEHMU, TO NPOLIECC CYNTAETCH CTaLlMOHAPHLIM B
Y3KOM CMbICNE CMnoBa, U paabl ANHAMUKN TOXe Ha3blBakOTCH
CTaLUMOHaPHbLIMN.

CnepgoBaTernbHO, CTauMOHapHLIM ByaeT TOT psd ANHAMUKMU,
3HA4YEHNA KOTOPOro C TEYEHMEM BPEMEHM KONEDNIOTCA BOKPYT
domkcnpoBaHHOIo YpoBHSA, He Bo3pacTas U He yObIBasi.

Ecnn mart.oxugaHue nnn gucnepcus ypoBHA paga ¢ TeHeHUeEm
BpeMeHN 3aKOHOMEPHO MEHAKTCH, TO pA4 CHUTAETCS
HecTalMoHapHbIM B Y3KOM CMbIcne. Takon pag MMeeT TpeH[ (T.e.
MMeET TEHOEHLUMIO K BO3pacTaHUo 1 yObIiBaHWIO.
OKOHOMMNYECKNE NPOLIECCHI BO BPEMEHM ODbLIYHO HE ABMAKOTCA
CTauMoHapHbLIMU, HO UX MOXHO Npeobpas3oBaTb B CTaLMOHaApPHbIE
nyTeM UCKIIOYEHNA TpeHaa (OCHOBHOW TEHOEHLNUN).



Mpumep cTauMoOHapHOro BpeMeHHoro psja
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5. B 3aBUCMMOCTU OT TOro COAEPXKUT pan
XPOHOSIOrM4YecKyo nocrniegoBaTeribHOCTb O4HOIMo UK
HECKOIbKUX NMoKasaTterneun - ypoBHeEN, pasnuyaroT

- U30NMpPOBaHHLIE pAabl (cogepKaline ToNbKO OaMH
rnokasaTerb - YPOBEHb)

- N KOMMNJIEKCHbIE pAabl (cogep Kallumne HECKOSbKO
B3aMMOCBS3aHHbIX nokasaternen). [pumepom MoxeT
CINY>XUTb KOMMJIEKCHbLIN paa, npuBedeHHbIV B Tabnuue 1
(mokasaTenu CTpouTenbCTBa KBapTUP).



COlMNOCTABUMOCTb YPOBHEWN 1 CMbIKAHUE
PAOOB ANHAMUKUN.

BaxHenLnm ycrnosmem npasusibHOro NOCTPOEHUA paaa
ANHaAMUKN ABMASIETCA COMNOCTaBUMOCTb BCEX BXOOALLUUX B
Hero ypoBHeW. 3a BbINOSIHEHMEM OaHHOro TpeboBaHus
cnegaTt B npouecce cobopa nnm obpadboTkn JaHHbIX.
Ecnu aTtoro caenatb He yaanoch, NnpuderaoT K
nepecyeTy AaHHbIX.

[1ns npuBegeHna ypoBHEW K CONOCTaBUMMOMY BUAOY
npmberarT K NPUEMY - CMbIKaHUIO PAOOB ANHAMMUKMN.



[Too cMblKaHMeM NoHMMalT 06beanHEHWE B OOUH
pan (bonee ANUHHBIN) OBYX UMW HECKOSbKNX PAOOB
OVHAMMUKU, YPOBHM KOTOPbLIX MCYUCIIEHBI MO pa3HOM
METOLONIOMU UNU B PasHbIX TEPPUTOPUASTIBHBIX
rpaHuyax. [nga ocylecTtBneHnsa CMblkaHUs
Heobxoanmo, 4YToObI A1s1 OAHOro 13 NepnoaoB —
NepexoaHoro - UMenUcb 4aHHble, UCHUCNEHHbIE MO
pasHoOW MeToaonorm (MNu B pasHbIX
TeppuUTopuanbHbIX rpaHuyax).




CyulecTByeT aBa cnocoba cMblKaHUA PAOOB:

1) nepecyeT No KOIPPULNEHTY COOTHOLLEHUSA YPOBHEN
2-X pAAOOB;

2) npnBegeHne K ogHOMY OCHOBaHUIO.

CornacHo rnepgomMy criocoby Hy>XHO HAUTU
COOTHOLLEHME MeXaY YPOBHSAMW OOHOro nepuoga
(MOMEHTa), paccyYMTaHHbIMM MO HOBOM N CTapOoU
MeTogmkam. 3aTeM YMHOXNTb Ha MOSTyYeHHbIV
KO3 PULNEHT YPOBHU, pacCYUTaHHbIE NO CTapou
MeToaMKe.



CorrnacHo emopomy criocoby HY>XHO YPOBEHb,
OTHOCALLMNCA K Nepunoay, B KOTOPOM MPOU3OLLNN
nameHenus, NpuHATb 3a 100%, a ocTtanbHbIE
nepecyntaTb B NPOLIEHTAX MO OTHOLLUEHUIO K AAHHOMY.
[lpnyem Oons ypoBHEW, pacCYMTAHHbLIX MO CTapou
meToauke, 3a 100% npuHMMaeTcsa 3Ha4YeHne YPOBHS
nepexogHoro nepunoaa, COOTBETCTBYHOLLENO CTapou
MeToauke. A OAnga ypoBHEWU, pacCUYMTaAHHbIX MO HOBOW
meToauke, 3a 100% npuHMMaeTcsa 3Ha4YeHne YPOBHS
nepexogHoro nepuoaa, COOTBETCTBYHOLLENO HOBOW
MeToaUKe.



MMmeloTcs AaHHble 0 ANHaMKUKe obbema Npon3BOACTBa

[Tpnmep:

[ onrel

1999

2000

2001

2002

2003

2004

2005

OO0BbeM NPOaYKLIHMHU
(MJIH.pYyO.)

[1o crapou MeT-ke

Ilo HOBOM MeTOIMKE

19,7

20,0

21,2
22.8

23,6

24,5

26,2

28,1

COMKHYTBIN
(COnoCTaBUMBII)
psizT A0COTIOTHBIX
BEJINYMH - |bId
crioco0

21,7

22,0

22,8

23,6

24,5

26,2

28,1

ConoCTaBUMBIN P
OTHOCHUTEJIbHBIX
BeJINYUH, B % K
2001r. - 20m

CcII0co0

92,9

94,3

100

103,5

107,5

114,9

123,2




B Hawem npumepe nepuon spemenun - 2001r. aenqaetca
nepexogHbIM, T.K. ANS KOTOPOro UMetoTcs AdaHHble 00
obbeme npoayKuumn no HOBOW N CTapon METoAMKaM.

B cooTBeTCTBUU C riep8biM criocobomMm nepecyeTa
Hangem nepeBogHOW KOMULMEHT. [1Nnga aToro
pasgenum ypoeeHb 2001 r. no HOBOW MeToAMKE Ha
YPOBEHb TOrO Xe roga no crapon metoguke: 22,8:
21,2=1,1. 310 1N ByaoeT nepeBOAHON KOIPAULINEHT.
YMHOXaqa Ha nony4YyeHHbIN KO3 MmMUNEHT AaHHbIe 3a
1999-2001rr., npnBOANM UX B COMOCTaBUMbIN B, C
nocnegywoLwmmMmm ypoBHaMU. CMOTPU NpeanocrieHIor
CTPOKY Tabnuubl .



B cooTBeTCcTBUM CO 8MOpbIM criocobom Anst yCnoBus
Hawlero npumepa 3a 100% npuHUmMaroTcs ypoBHU
2001r. YpoBHn 1999-2000rr. nepecyntbiBalOTCA B
NPOLIEHTaAX NO OTHOLLEHUIO K 22,2 (T.e. K ypoBHto 2001r.,
COOTBETCTBYHOLLENO CTapon MeTtoauke). A ypoBHMU
2002-2005rT. nepecynTbIBaOTCA B NPOLEHTaxX Mo
OTHOLUEHMIO K 22,8 (T.€. K ypoBHto 2001r.,
COOTBETCTBYIOLLEIO HOBOU MeToauKe). B pesynsraTe
nony4yaem COMKHYTbIU pagd ANHAMUKU, KOTOPbIN
rnoKasaH B MNocneaHen cTpoke Tabnuubl.



[TOKA3ATEJIN U3MEHEHWST YPOBHEW PsIJOB ANHAMUKN
(MHONBULYAJIbHBIE NMOKA3ATEJIN AUHAMUKN)

AHann3 CKOpoCTU U UHTEHCUBHOCTW Pa3BUTUS ABNEHUN
BO BPEMEHU OCYLLECTBMSIETCS C MOMOLLbIO
CTaTUCTUYECKMX MoKasaTeNeun:

- abcoriromHo20 rpupocma,

- abCcorlitomHoO20 YCKOPEHUA,

- KoOaghpuyueHma pocma,

- memra pocma,

- mewmra npupocma,

- abCosOTHOro 3Ha4YeHUs1 OAHOrO NMPOLIEHTa NPUPOCTA,
- NYHKmMa pocma.



Kaxxgomy 13 HUX COOTBETCTBYET CBOW BPEMEHHOWU
PA4 3HAYEHUN.

[OnunHa Takoro psiga meHblle (00bIYHO Ha eanHULLY)
ONWHbI UICXOOQHOIro psaa AMHAMMUKM.

[1pn pacyeTe MHAMBUAOYaANLHOMO nokKkasaTtens
OVHaMUWKKM COMOCTaBNATCA 2 YPOBHS NCXOQHOro
paga:

- TEKYLLMN YpOBEHb (KOTOPLIN CpaBHUBAETCH);

- ba3ncHbIM YPOBEHL - Da3a cpaBHEHUS (C KOTOPbIM
NPOU3BOAAT CpaBHEHKE).



B 3aBUCMMOCTIN OT TOro, Kakon ypoBeHb DepeTcsi B kKadecTBe 6asbl
CpaBHEHUSA, BO3MOXHbI BA BapuaHTa NoOCTPOEHUS
NHOMBUOYANbHOIO NokasaTens AUHaMUKU:

1) lNokasaTenb ANHaMMKK C NOCTOAHHON Da30n CpaBHEHUS
(6a3nCHbLIU NOKa3aTenb) Nory4yaeTcs Npu cpaBHEHUU C OAHUM U
TEM Xe (Yallle Bcero HayasbHbIM) YPOBHEM, NMPUHATLIM 3a 6a3sy
cpaBHeHUA. basncHbIM NokasaTenb XapakTepusyer
OKOHYaTemNbHbIW pe3ynbTaT BCEX USMEHEHUWU B YPOBHAX psaa OT
nepunoga (MOMEHTA), K KOTOPOMY OTHOCUTCS BA3UCHbLIN YPOBEHD,
00 Tekyulero nepuoaa (MOMEHTA).

2) lNokasaTtenb AMHaMuKn ¢ nepeMmeHHon 6ba3on cpaBHEHUSA
(LeNHOWU NoKasaTersib) Nofy4YaeTcs nNpu cpaBHEHUN C
npeaLllecTByoLlnM ypoBHeM. LienHon nokasaTernb Xxapakrtepusyer
N3MEHEHME YPOBHSA OT nepuoga K nepuoay (Mnuv ot gatbl K garte).




AGCONIOTHLIV NPUPOCT — Ay,

dopmyna pacyeTa MHTepnpetaumn | CBoOUCTBa
basncHoro |LlenHoro A
nokasarensa |nokasaresns
[TokasbiBaeTr |Cymma
Ha CKOJIbKO nocnegoBaTerbHbIX
. TEKYLLMN LenHbIX abCOoMnTHbIX
Ay?° =y.-y, Ay = y-Y., |yposeHb NPYPOCTOB paBHa
npeBbILAaEeT 6a3ncHOMY rMpupocTy
©a3nCHbIV nocnegHero
(abcontoTHas | Nepuoda (MoMeHTa)
CKOPOCTb BPEMEHNU
pocTa )
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> Ay =Ayy
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AGcontoTHOe yckopeHue — A%y

dopmyrna pacyeTa MHTepnpetauma |Ceonctea

basuncHoro LlenHoro
rnokasartensi |nokasarens

[1pupocTt
abCOsItOTHOro
2\, — npupocTa

A Y= Auyi_AuyH pnp
(abcontoTHoE
YCKOpEHUe)




Cunna pocta Uinnm KOo@m@PuumneHT pocTa

—_ Kpl

dopmyna pacyeta NHuTepnpet | CBoncTBa

basucHoro |LlenHoro alnA

nokasaTens |nokasaTtend
[MokasbiBa | [1ponsBeneHune
eT BO nocnegoBaTenbHbIX

LIEMHbIX
6 — — CKOJ1bKO

Kp.° =y./y, |Kp*=y.ly. K03 dPULIMEHTOB pocTa
pas3 _ | paBHO 6a3ncHomy
TEKYLWNN | koadhpumumeHTy pocTa 3a
YPOBEHb |BeCb NPOMEXYTOK
NpeBbILlLa |BPEMeHM
eT
B6a3nCHbIN

Kp; - Kp3 -...- Kp}, = Kpy,




lTemn pocta — Ip.

dopmyna pac4yeTa

Bba3sncHoro
nokasarens

LlenHoro
rnokasartend

HTepnpeTauunga

Csounc
TBa

Tp.*=Kp®-100%

Tp,"=Kp"-100%

[loka3biBaeT
CKOJIbKO
NPOLEHTOB
COCTaBIdAeT
TEKYLLUN
YPOBEHb OT
ba3ncHoro




Temn npupocta — Inp.

dopmyna pacyeTa NHTepnpetauna |CBouc
ba3ucHoro LlenHoro TBa
NMnoKa3artesid nokKas3aTtesid
[loka3biBaeT

Trlpi6= Tnpui= Ha CKOJ1bKO

5 NPOLEHTOB
A _ D) 1000, | AV _ (= vit) POMEHT
M M ’ - 1000('Te|(y|.|.|,|/||/|
», Yoo e YPOBEHb
21.100%—-100%= | =—21-100% —100%
e Yiai bonbLue
Tp® —100% =1Ip/ —100% (MeHbLLE)

0a3nCHOro




AOCONKTHOE 3Ha4YeHUe 0aHOoro
npoueHTa npupocta — A,

dopmyna pac4yeTa

VIHTepnpeTayus

basucHoro |LlenHoro nokasatens
nokasarens
(yi B yi—l)
A== S
np;
(Vi = YVia) Vi _

(¥, = ¥,)100%
=0,01-y.,

[loKa3bIBaeT, Kakoe
abcontoTHoe
3Ha4YeHue
CKpbIBaeTCA 3a
OTHOCUTENbHbIM
nokasatenem 1%
npupocTa




[TyHKT pocTa — P,

dopmyna pac4yeTa

VIHTepnpeTayus

P

l

= TP? _Tpi6—1 =

_ Vi Vi _ViTVia

Y1 N 4

Ay/
V1

[loka3bIiBaeT Ha
CKOINbKO
N3MEHUNCH
Oa3nCHbIN TEeMNN
pocTa 3a nepuoa




Obnacmb Oonycmumbix 3Had4eHUU KoapduumeHTa pocTta n tTemna
pPOCTa OT HyNna Ao nntc beckoHedHocTU. ObnacTb AOMYCTUMBIX
3Ha4YeHnm abconTHOro NPMpPoOcCTa, TemMna NPUPoOCTa,
abCOSIIOTHOIO YCKOPEHNSI OT MUHYC BECKOHEYHOCTU 40 MNIHC
6EeCKOHEYHOCTN.

ADCOsoTHbIE NOKa3aTenn gMHaMmukmn (adbCcontoTHbLIN MPUPOCT,
abCconTHOE yCcKopeHne, abCcontoTHOe 3Ha4YeHne ogHOro NpoLeHTa
npupocTa) — UMEeHOBAaHHbIE BENUYNHBLI; UMEIOT TE Xe eauUHULb
N3MeEpPEHUs, YTO 1 ypoBeHb paaa. OTHOCUTENbHLIE NoKasaTenu
ONHAMUKN Bblipa)XeHbl B NPOLEHTAX UMK B J0NSX eAUHULbI.

Ecnn ypoBeHb psga npMHMMaEeT pa3HO3HaKOBbIe 3HaYEeHUS,
Hanpumep, y - peayneraT AeATENbHOCTN NpeanpuaTus (Npnodblnb
NN yobITOK), TO paCcCUYNTbIBATb OTHOCUTENBbHbIE NOKa3aTenu
ovHamukn (Kp, Tp, Tnp, P) Henb34, T.K. nony4arTca BENUYUHGI,
HenoaaarLunecsa nHTepnpeTauun.



CBOLUHADIE 1NOKASAITEJIN PALA QUAANVINKAN
[na obobLwaroLen xapakTepuUCcTMKU QUHaAMUKN UCCNeayemoro
SIBMEHNSI onpeaensitoT cpeaHne nokasaTtenum AUHaMUKu: cpeodHul
YpOBEHb psida u cpeldHUe rnokazamersiu U3MEHEHUS YposHeU psioa.
CPEOHUU YPOBEHb PAOA
MeTopq pacyeta cpedHe20 ypPoB8Hs psida AUHAMUKKA 3aBUCUT OT
BUAa BPEMEHHOroO paaa.
[Ona uHmepsaribHoO20 psaa cpeaHuin YypoBEHb PACCUYUTLIBAETCA MO
dopmyne cpenHero apudpmermnyeckoro. B cnyyvae
PABHOOTCTOSALLMX UHTEPBANOB - N0 popMyrie NPoCTOro CpeaHero
apnNPMETNYECKOTO: N

Vi
|

=

N

y =

[Mpy HEPABHOOTCTOALLMX MHTEPBaNax - No dopmMyrie B3BELLEHHOIO
apudMETNYECKOro ¢ BECaMu PaBHbIMU PACCTOSIHUIO MeXay
YPOBHSAIMW MO BPEMEHM.



CpenHunin ypoBeHb MOMEHMHO20 psifa onpenensaeTcs rno
dopmyne cpeaHero XpoHONorn4eckoro. [Anss MOMEHTHbIX PSa0B C
PABHOOTCTOSALMMMN YPOBHAMU CPEOHNN YPOBEHb MOMEHTHOIO
psaa 6yoeTt paBeH NPOCTOMY CpeaHEeMY XPOHOITOrMYECKOMY:

VitYy Vot )3 YNatTIVYN N YN
+ +.+ L Yy et Yy +
5 5 5 5 ) Y N-1 5

Y N1 N-1
[Tpu pacyeTe cpenHero ypoBHA MOMEHTHbIN psaa npeobpasyeTcs B
YCINOBHO MHTepBarnbHbIN. IHTepBanbl 0bpasyoT coceaHue
MOMEHTbI. YPOBHM TaKoro psiga onpenenarTca Kak cpegHue us
YPOBHEW Ha Hayarno W KoHel uHTepsBana. Hanpumep, (y1+y2)/2 -
CpefHUN YPOBEHbL 3a Nepuoa BpeMeHn mexay MmomeHtamm t1 n t2;
(y2+y3)/2 — cpeaHun ypoBeHb 3a rnepuog Mmexagy MomMmeHtamm t2 u
t3 u T.4. CpeaHnn ypoBeHb psaa 3a BeCb paccMaTpuBaeMblv
NnpomMeXyTok BpemeHu (t, - t) onpedensieTca kak npocTtoe
cpegHee apndmMeTnveckoe U3 CpeaHux, UCYUCIIEHHbIX 3a
oTOenbHble nepuoabl mexav oatamu (Bcero nx ovaer N -1).



CpegHun ypoBeHb MOMEHTHOIO psaga C HEpPaBHOOTCTOALLMMMU

YPOBHSAIMMU onpeaensiercs no opmyne cpegHero
XPOHOIMOTMYECKOro B3BELLIEHHOIO C Becamui - T, paBHbIMM
NPOAOITKNUTENbHOCTb NPOMEXYTKOB BPEMEHUN MEXAY MOMEHTaMMU |

n(i+1):
+ + Y3 +
Y1+ Vs T+ Yo T V3 Ty 4ot YN-1 T VN Ty
2 2 2
(L +T, +...+ Ty )

y =

_ it Y) L+ a4 y3) oYy + V) T
200+ 715 +...+ Ty )




Mpumep: Ha ocHoBaHMK cneaylowmnx AaHHbIX O YUCNEHHOCTH
6e3paboTHbLIX pernoHa -Y, TbiC.4en.

Ha 01.01.2005 ... 1,5
Ha 01.06.2005.......ccccoiiiiii 0,8
Ha 01.08.2005.......cccooiiiiii 0,9
Ha 01.10.20005.......cccooiii 1,2
Ha 01.01.2006.........c.cciiiiiiie 1,7

Onpegennte cpegHerogoByto YNCITIEHHOCTb 6e3paboTHbIX.
PeweHue: Tak Kak psa MOMEHTHbLIN C HEPABHOOTCTOSALL MMM
YPOBHAMU, TO BOCMOSIb3yeMcHa POpMynon cpeaHewn
XPOHOJIOrM4yeCcKkom B3BELLEHHON C BecaMn paBHbLIMUA
NPOAOSTKNTENBHOCTU NEPUOOOB MeXay AaTaMu:

(1,5+0,8)-5+(0,8+0,9)-2+(0,9+1,2)- 2+ (1,2+1,7)-3

= |
1

2-(5+2+2+3)
- 278
2-12

= 1,1 58(mwic.uen.)



[1pn onpegeneHun cpegHUx YpoOBHEN BPEMEHHOIo paga
HY>XHO MMETb B BUAY, YTO cpedHasi byaeT AoCTaTO4YHO
HaOEeXXHON XxapaKTePUCTUKOWU psaaa AMHaAMUKU, eCcrii OHa
XapaKkTepmuayeT rnepunoa c bonee nnm MeHee
CTabuNbHbIMU YPOBHSAMU Pa3BUTUSA. Ecrnin e 3a
nccneayembln nepmo MOXHO BblAENUTL 3Tanbl, B
Te4yeHMe KOTOPLIX YCNOBUA pa3BUTUSA CYLLLECTBEHHO
MEHSANNCL, TO Mosfb30BaTbCHA 0OLLEN cpedHEN He Bceraa
LlenecoobpasHo, a npeanoyYTeHNE HY>XHO oTaaTh
cpedHuM, pacCYMUTaHHbIM O OTAENbHbIX 3TanoBs.



CPEOHUE NOKA3ATENN UBMEHEHUA YPOBHEW PALOA
CpegHue nokasaTtenu M3MeHeHus1 YpoBHEN psiaa pacCYUTbIBAOTCS
ycpeoHeHNeM LernHbIX nokasatenen ANHaMUKM.

CpenaHun abCcornoTHbLIU NPUPOCT Ay pacCYNTbIBAETCH KakK
npocTas cpeaHssa apndmMmeTnyeckast U3 rnokasartenen abCcostoTHbIX
LeMNHbIX NPUPOCTOB:

N
Sar
AY = i=2 :AYN :YN_K
N —1 N-1 N-1
CpegHuin abCcormntoTHbIM NPUPOCT NOKA3bIBAET,

HaCKOJTbKO B CPeAHEM N3MEHSAETCSH YPOBEHb psAaa
3a €JVHNYHbIAN NPOMEXYTOK BPEMEHWN.




CpepHumn koachdpunumeHT pocta (cuna pocra ) -
paccyuTbiBaeTcs no popmyrne cpeaHero reomeTpmyeckoro mn3
nokasareneun uenHbiX KoadppnuneHToB pocTa:

=N‘\1/Kp§ Kp? -...-Kp", = JKp?, = v

CpegHun KoadpMPULIMEHT poCTa MNoKasbIBa€eT, BO CKOMbKO
pa3 B cpedHeEM U3MEHSAETCA ypoBeHbL psaa 3a
eANHUYHbIN MPOMEXYTOK BPEMEHMN.

CpepHun Temn pocTa npeacraBnseT cobomn cpeaHnn
KOSCbeI/ILI,I/IeHT POCTA, Bblpa)XeHHbLIN B MPOLIeHTaXx:

Ip = Kp -100%

1 NOKa3biBaeT, CKONbKO NPOLEHTOB B CPedHEM 3a
eJVHUYHbIN MPOMEXYTOK BPEMEHM COCTaBMAET YPOBEHb
psga oT npeablayLwero ypoBHS.



CpeaHuun TeMn npupocTa NokasbIBa€eT, HA CKOSMbKO
NPOLIEHTOB B cCpeaHeEM 3a eOAUHUNYHbLIN NPOMEXYTOK
BpEMEHU U3MEHSAETCH YPOBEHbL psaa. PaccuutbiBaeTcs
OH HA OCHOBE CpeaHEro TemMna pocTa, BblYUTAHNEM U3

nocneagHero 100%: % = E —100%

Ecnu ypoBHU paga QUHaAMUKU CHUXAKOTCS, TO CpeaHUn
Temn pocTta oyaet meHblie 100%, a cpegHun Temn
npupocTa byaeT oTpuuaTeribHON BENTMYNHOWN.



CTPYKTYPA PS0A OUHAMUKMU.
YpoBHU psiga guHaMUKN OOpMUPYIOTCA Mo4 COBOKYMHbIM
BNUAHNEM MHOXEeCTBA 0aKTOPOB, Pa3fnMYHbIX MO XapaKTepy U
cune BO3OENUCTBUSA:
1) ®aKkTOpPOB 380/1IOUUOHHO20 Xapakmepa, KOTOpPble OKa3bIBaloT
NpaKkTUYECKU MOCMOSSHHOE 8o30elticmaue n PopMUpyroT B psigax
OVHAMWKN OCHOBHYIO TEHOEHUMIO (TpeHa).
2) ®aKkTopOoB OCyUUIIAMUBHO20 Xapakmepa, BO3OENCTBUE
KOTOPbIX rnepuoduyeckoe. BnnsaHmne pakTopoB OCUNNNIATUBHOIO
XapakTepa Bbl3bIBAET LUNKIMNYECKNE (KOHBIOHKTYPHbIE) U
ce30HHble konebaHus. [loa konebaHnaMmn NOHUMAaKT OTKITOHEHUSA
OT TpeHaa.
Ce30HHbIEe KoriebaHus — nepunoanyeckme KkonebaHusi, Kotopble
MMEKT onpeaeneHHbIN N NOCTOSAHHbLIN NMepuoad paBHbIN roay.
KoHBbHOHKMYypHbIe KoriebaHus cBA3aHbl C O0ONbLUNMUN
9KOHOMUYECKMMU LUMKNaMW, Nepuon Takmx KoriebaHmm —
HEeCKOSbKO €eT.



3) ®akTopoB HepeayrsipHO20 8030elicmausi, Bbi3blBalOLLME
HeperynsapHble konebaHus, KoTopble AendaTcs Ha: a)
cnopagu4vecku HacTynarwLmne naMeHeHus1, Bbi3BaHHbIE,
HanpumMmep, BOMHOW, 9KONOrmM4eckomn katactpodou; 0) criydamHble
KonebaHus, SBNaALMeECs pe3yrnsraToM AencTBus 00MbLIOro
4yucna OTHOCUTENbHO CriabblX BTOPOCTENEHHbIX (DaKTOPOB.

Mopenb paga amHamuku . Y = (T, K, S, E),
roe Y — ypoBeHb psaa;

T- TpeHO0BbIM KOMMOHEHT;

K - UMKNMNYECKUNA KOMMOHEHT;

S - CE30HHbIN KOMMOHEHT;

E- cny4YanHbI KOMMOHEHT.

AOaonTmBHaASA Moaesnb MynbsTnnukatnBHas Mogenb
Y=T+K+S+E Y=T-K-S-E



BbissBrieHne ocHOBHOW TeHAEeHUUN (TpeHaa) nnn TpeHOo0BOro
KOMMOHEHTa T Ha3bIBAaeTCHA B CTAaTUCTUKE BbipaBHUBaAHWEM
paaa aMHamMukun. [pmn 3TOM npeanonaraeTcst, YTo Yepes BpeMs
MO>XHO Bblpa3nTb BNUAHNE BCEX OCHOBHbIX (0aKTOPOB Ha
YPOBEHb psiga.

MemoOsbI ebisiesieHUsi ocHoeHolU meHdeHuyuu (T):

1) crna)kmBaHne UMM MexaHn4ecKkoe BblpaBHUBAHUE;

2) aHanNNTU4YecKkoe BblipaBHMUBAHME - BbipaBHUBAHME C
NMPUMEHEHNEM aHanuTudyeckon moaenu (dpopmynel): T= f(t)

K meTogam nepBou rpynnbl OTHOCATCS:

1.1) paghuyeckut memoO. [laHHbIN METO4, OCHOBAH Ha
BNU3yaribHOM aHarnmae rpaguka, xapakTepusyrLwero psa
ovHamukn. Hanbonee pacnpocTpaHeHHbIM BUOOM rpadouyeckoro
N3o0bpakeHns aBnaeTcd NMHenHas anarpamma. AHanus
NUHENHOW OAnarpamMmbl NO3BOSIAET AenaTh BbIBOA O NPUCYTCTBUM
(OTCYTCTBUUM) TPpeEHOA B YPOBHAX psaa ANHAMUKMN.



Hanpumep, B ypoBHSX psiAaa, n3obpa)keHHOM Ha
PUCYHKE, MPUCYTCTBYET BO3pacTaloL M TPeHA;
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B ypoBHSX psga, n3obpaxxeHHOM Ha PUCYHKE,

MPUCYTCTBYET NOHMKAOLWMNCA TPEH
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B ypOBHSIX, COOTBETCTBYIOLLMX PUCYHKY, TPEH[ OTCYTCTBYET.
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(TpeHA Ha pUcyHKax n3obpa)keH NyHKTUPHON NIMHUEN)



1.2) MemoO ckonb3suweu cpedHeu. CyTb AaHHOIO
MEeTo4da COCTOUT B CriefyoLleM: BbIMUCNAETCA CpeaHNN
ypOBEHb 13 L nepBbIX N0 NOPSIAKY ypOBHEN psaa (Y.,
...y, ), 3aTeM CcpeaHM1 ypOBEHb U3 TAKOro Xe Yncna
YPOBHEW, Ha4YnMHasi co BTOPOro (Y., ...y, ,,), 3aTEM -
HauMHas ¢ TpeTbero (y,, ...y, ,,) ¥ T.A. Takum obpasom,
MHTepBar crriaxuBaHus Kak 6bl CKONbL3UT Mo paay
OVHAMWKN, KaXXabl pa3 caBurasiCb Ha OgMH YPOBEHD.
[TonydeHHasa cpegHAs OTHOCUTCS K cepeguHe
MHTepBana crinaxmsaHugd. [103ToOMy TEXHUYECKN
yoobHee coCTaBnATb MHTEPBan N3 HEYETHOro Yncrna
ypoBHeu psga (L=3, 5, unn 7).



HaxoxgeHne ckonb3slen cpegHen rno YeTHOMY
4nCny YpOBHEN psila HECKOSbKO CIOXHee, TaK KakK
cpeaHAs MOXET ObITb OTHECEHA TOSbKO K cepeanHe
MHTepBarna, T.e. nonagaeTt Mexay AByMs cpeaHUMu
anatamun. B aTom cnydae npuberatoT K
LeHTpupoBaHuto. LleHTpnpoBaHue 3akntovaeTcsa B
HaxoXgeHun cpeaHen N3 AByX COCEOHUX
CKONMb3ALWKNX cpegHuxX ans oTHeceHus nony4vyeHHou
cpegHen K onpeneneHHou aare.



[Tpobnema BbIOOpa MHTEpPBaNa CriaXXMBaHUS:

Npv UCNOSb30BaHMN NPUEMA CKOSMb3ALLEN CpeaHEN
Crrna)eHHbIN Psia COKpallaeTcsi Mo CPaBHEHMUIO C
MCXOOHbIM PAAOM Ha 4YMCno ypoBHeW, pasHoe (L-1), T.e.
NPOMNCXoANT NOoTEPS NHAOPMaLNU;

BMECTe C TeM, YeM NPOOOINKUTENbHEE NHTEPBATT
crnaXkmBaHus, TEM CUINbHeEe yCcpeaHeHne, a NoTomy
BbIsIBNideMast TEHOEHUMS pa3BUTUS norydvaerca donee
NriaBHOMN.



IToctpoum craaxxenHsiii psa BBII PO (B nenax 2000 roga tpiH. py0.) 3a
repuon ¢ 1998 mo 2008rr ¢ MOMOIIBIO TPEXJIETHEN CKOIB3SIICH
CPEIHEN.

Tom-t. |'Y. CKOJIB3SIIEE CPETHEE
1998 6596,3 :
1999 6246,7 6496,5= (6596,3+6246,7+6646,5)/3
2000 6646,5 6734,7= (6246,7+6646,5+7311,1)/3
2001 7311,1 7213,9 =(6646,5+7311,1+7684)/3
2002 7684 7680,1=(7311,1+ 7684+8045,2)/3
2003 8045,2 8120,6
2004 8632,5 8643,9
2005 9254 92443
2006 9846,3 9891,7
2007 10574,9 10617,5
2008 11431,4 :




JlnHenHble gmnarpammbl UICXOOHOMO U BbIPOBHEHHbIX
(Ckonb3sLen cpegHen) YpoBHEN psiga npeacTtasBreHbl Ha
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2) aHanunTun4yeckoe BbipaBHUBaHUue - Hanobonee
9P PEKTUBHLIN METOL, BbipaBHUBAHUA.

OHO npegnonaraeT npeacraBfieHne YpoOBHEN
paga AMHaMuKM B Buae oyHKUMU BPpEMEHN
(ypaBHeHUA TpeHaa) — f(t).

3afada Ta e, YTO U B perpeccMoHHOM aHanuse:
NOCTPOUTL YpaBHEHME, KOTOPOE OMNnnchbiBano Obl
3aBMCUMOCTb YPOBHS psaaa y oT pakTtopa —
BpemeHu t.

YpaBHeHMe TpeHaa MOXET ObITb NIMHENHOW PYHKLUMEN,
rmnepborsrion, napadbonon, nokasaresisHoOW PyHKUMEN,
NOrNMCTUYECKON KPUBOU U T.M.



Buibop Bnaa pyHkumm (f) norkeH ObITb OCHOBAH Ha
cogepXartefibHOM aHanmae CyLWHOCTM pa3BUTUA gaHHOro
SBNEeHus. Ha npakTtuke anga atux uenen npuoderator:

- K rpadpuyeckomy 1M3o0pakeHunto ypoBHeN
OVHaMKU4YecKoro paga (NnHenHas auarpamMmma), a Takxe K
rpadonyeckomMmy n3obpakeHuto crraXKeHHbIX YPOBHEWN, B
KOTOPbIX CIly4anHble BOSHbI U KonebaHua B HEKOTOPOWM
CTENEeHM OKa3bIBaKOTCS NMoralleHHbIMU;

- Nnepebopy BCEBO3MOXXHbIX PYHKUMN N BbIOOPY
Haunydwen (Hambonee kadyectseHHoW). Kputepumnem
KayecTBa MOXET CIY>XUTb CyMMa KBaapaToB OTKITOHEHWUM
doakTnyeckmx saHa4YeHUn, paccYMTaHHbIX MO YpaBHEHMUIO
TpeHaa. Hem cymma MeHblLUe, TeEM ypaBHeHNE bonee
KayeCTBEHHOE.



Pacuem napamempoe ypasHeHUs1 mpeHoa.

PacueT napameTpoB rnpu aHanMTn4eCckom
BblpaBHMBaHNM Yalle BCEro npon3BoanTCA C NOMOLLbIO
MeToga HammeHbLluunx kBagpartos (MHK). CornacHo
OAaHHOMY METOoAY Haumy4lnM CHUTAETCA TaKoe
npmnbnmxeHne BbIPOBHEHHbIX AaHHbIX - f(t) K
drakTU4eckum -y, Npn KOTOPOM CyMMa KBaapaToB UX

OTKJTOHEeHUN aBnaeTca MMHUMaSIbHOW:

S= (3~ f(t,)) - min



[Tonck napameTpoB Ons JIMHEUHOIO ypaBHEHUA TpeHaa:
f(t) = a+b-t MmoXXHO ynpocTuUTb, €Cnin OTCYET BPEMEHU
NpPOnU3BOAUTb TakK, YTOObI CyMMa MnoKa3aTerien BpeEMEHMU
n3yyaemMoro psga auHamMukn Obifia paBHa HYIIIo.

[Tpn 3TOM BBOAUTCS HOBadA yCroBHasi NnepeMeHHas
BPEMEHN t-‘/i, Takas, 4to > tyi = 0.



[1lpn HeuemHom Yncne ypoBHen psaa AMHaAMUKA OnS
nony4yenus » t.=0 ypoBeHb, HaXoAALLMNCS B CEPEAMHE
paga, NpMHUMaeTCs 3a YCroBHOE Havasrio oTcyeTa
BpemMeHM (3HadeHuto t¥, cooTBeTCTBYOLLEMY AaHHOMY
YPOBHIO NMpuUcBamBaeTCs HOSMb). 3HAYEHUA NepeMEHHON
BpeMeHu t¥,, pacnonoXeHHble NeBee 3TOro YpOBHS,
0003Ha4aloTCcs HaTyparibHbIMW YNCaMn CO 3HAKOM
MUHYC (-1 =2 -3 ...), a, pacrnosioXXeHHble npaBee 3TOro
YPOBHSA — HaTypanbHbIMU YMCIaMU CO 3HAKOM MSIOC
(+1, +2, +3 ...). Hanpumep:

t [1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995
e 3 | 2 | - 0 1 2 3
20 | 25 | 26 34 | 30 | 35 37




Ecnu yncno ypoBHen paga yemHoe, YCroBHble
nepemMeHHbIe BpeMeHN NeBon NOMnoBUHLI psaa (4o
cepeauviHbl) HymepytoTea: —1, -3, -5..., a, npaBon
nonosuHbl: +1, +3, +5 u.t.4. lNpu atom Y V. Oynert
paBHa 0. Hanpumep:

t. 1990 1991 1992 1993 1994 1995

tV. -5 -3 -1 1 3 5

Y. 25 26 34 30 35 37




Cuctema HopmarnbHbIX ypaBHeHUWU (cooTBeTcTBYOWMX MHK) ong
HaxoXaeHWs napameTpoB NnHerHoro ypasHeHus (1) = a+b-t
npu BBEOEHUN YCITOBHOW NEPEMEHHON BPpEMEHN NpeobpasyeTcs K

BUay:
Zyz—a N

>yt bZ(t)

Li=1
OTctoga napameTpbl ypaBHeva paccyYnTbIBaOTCS MO hopmynam:

N v N

Zyi 'l ZJ’:’
b _ =1 q= =1

N )

>’ N

i=1

| [laHHbIM NOoaXo4 MOXKHO UCMNONb30BaTb, €CNN YPOBHM paaa -
PaBHOOTCTOSALLME.




OueHnBaHMe napamMeTpoB ypaBHEHUE TpeHaa Ans
nokasartenbHon dyHKUuKM y =a-b! ocyLecTenaeTcs
TakKxke, Kak U B crydae NIMHeNHOro TpeHaa, ¢ NOMOLLbIO
MeToga HammMmeHbLlunx kBagpartos (MHK). OgHako
npexge yem ncnonb3dosatb MHK, HenMHeWHyO0 YHKLUMIO
npeodpasytoT K IMHENHOMY BMAY NMyTEM
norapudmMmunpoBaHus U 3aMeHbl NepeMEHHbIX. Ecnu
B3ATb Norapmdombl (HEBaXXHO NO KaKkOMY OCHOBAHWUIO)
npaBoli 1 NeBOW YacTen ypaBHeHNa: y =a-b!, nony4mm
criegymollee:

Iny=Ilna+tInb.

Tenepb nponsBenemM 3aMeHy nepemMeHHbIX U
napamMmeTpoB:

z=Iny; A=In a; B=InDb.



B pesynbrate nmeem NMHENHOE ypaBHEHWE C HOBLIMU
nepemMeHHbIMU N NapameTpamu: z=A+B-1.

[1ns oueHkn ero napameTtpos (A u B) MOXHO
ncnonb3oBaThb cTaHgapTHble npoueaypbl MHK.
[TapaMeTpbl XXe ncxogHoro ypaBHeHus1 (a n b)
onpenenarTca NoTeHUnpoBaHnem napametpos Aun B.
Tak B criyyae HaTyparnbHOro norapudpmmposaHusa a=e”

b=eB.



Mpumep: noadbepem nmHenHyto pyHkumo f(t)=a + b-t. ans

TpeHaa psga BBl PO (B ueHax 2000 roga TpnH. pyo.)

Ton -t. Yi t-‘/i Ton -t. Yi Y
1998 6596,3 51 2004 8632,5 | 1
1999 6246,7 -4 2005 9254 )
2000 6646,5 31 2006 9846,3 3
2001 7311,1 21 2007 10574,9 4
2002 7684 -1 2008 11431,4 5
2003 8045,2 0

[1na ynpouleHns pacyeTa napamMmeTpoB ypaBHEHUS BBEAEM
YCITOBHYIO NepeMeHHYo BpemMeHu tV .



[1na pacyeTta napameTpoB a U b paccyntaem cymmy
Y. n cymmy (1)

Ton-t |Y. t. Y, (1)
1998 6596,3 -5 | -32981,5 25
1999 6246,7 -4 | -24986,8 16
2000 6646,5 -3 -19939,5 9
2001 7311,1 -2 -14622,2 <
2002 7684 -1 -7684 1
2003 8045,2 0 0 0
2004 8632,5 1 8632,5 1
2005 9254 2 18508 <
2006 9846,3 31 293538.,9 9
2007 10574,9 4| 42299,6 16
2008 11431.,4 5 57157 25

UTOI'O | 92268.9 0 55922 110




Torna napameTpbl ypaBHeHUsa TpeHaa: f(t¥)=a + b-tY
OyayT paBHbI:

N

MY -t iY.

&N 55007 ~"1 922689
h="] == o =5034, a=t =
> ()
=1

=8388.1

OkoHYaTenbHO ypaBHEHWE NPUMET BUA;
f(t.)=8388,1 + 503,4-t.

[lagnm nHTepnpeTaumio napamMeTpoB:

[TapameTp a=8388,1 nokasbIBaEeT, YTO CPEOHNN
ypOBeHb psaa coctasnaet 8388,1 TpnH.pyo.

[TapameTtp b= 503,4 nokasbIBa€eT, YTO B cpeagHeM 3a ro
YPOBEHb psaa ysenuymsaetca Ha 503,4 TpnH.pyoO.



HaHeceM rpaduk ypaBHeHUSA TpeHaa Ha NMUHENHYIO
anarpammy

3arofioBoK ana rPaMMbl
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PACYET CE30OHHOI'O KOMITOHEHTA

Ona namepeHnsa ce3oHHbIX KorebaHnn NCnonb3yoT crneayLme
MEeTOoAObI:

a) metoa abCcontoTHLIX pasHoCcTeN (Ons aganTUBHOMN MoAdENN
BPEMEHHOI0 psga);

6) MeToa MHOEKCOB CE30HHOCTU (ANA MYNbTUNIMKaTUBHOW
MOOENn BPEMEHHOIo psaa).

AT MeTodbl NpeanonararT, YTO AaHHble NpMBeAeHbl HE MEHEE
4yeM 3a Tpu roga.

[TyCcTb MMeeTCca Ce30HHbIV psaa AUHAMUKA y;» TAe | — HOMep ce30Ha
(i=1;K, K —41cno ce3oHOB B roay); j- Homep rona(J 1;M, M- vucno
neT B page ANHaMUKN):
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PFI,EI, cogepxut K- M YPOBHEMW.




MeTog abconTHLIX Ppa3HOCTEW npegnonaraeTt onpegeneHne
ONs KaXkgoro ce3oHa (Mecsua, Ksaprana, gekaabl) cpeaHeun
pasHOCTK Mexay paKTU4eCKUM (Y. ) M BbIPOBHEHHbLIM
(aHanNUTN4YEeCKNM vmm SMI'II/IpI/I‘-IeCKI/IM cnocobom) y YPOBHSIMW:

Z(yl, V)
Sa; =
M

roe i — Homep ce3oHa (i=1;K); j — HoMep roga; m- YMcrio ner, 3a
KOTOpbl€ NpUBEAEHbI AaHHbIE B AMHAMUYECKOM pPAAaY.

YunTbIBaOT CE30HHOCTbL NpMbaBneHnem i-oro abContTHOro
OTKITOHEHUS K BbIDOBHEHHOMY YPOBHIO, OTHOCSALLIEMYCS K i-OW
eAVHVLIE BPEMEHV BHYTpK ropa: y, + Sa,.



UHOEeKC Ce30HHOCTU MOXET DObITb paccynTaH pasHbIiMuU
criocobamu.

[1na pagos, B KOTOPbLIX NPaKTUYECKU OTCYTCTBYET
NOBbILLALWUNCA NN NOHMXKAKOLWMNCSA TPEHA, I-bIU
NHOEKC CE30HHOCTU MOXET ObITb paccyYmMTaH Kak
OTHOLLUEeHMe cpedHero ypoBHS, COOTBETCTBYHOLLIEIO I-OMY
CE30HY, K 0bLeEMY cpeHEMY YPOBHIO psiaa ANHAMUKMN:

raoe i- Homep ce3oHa; K-M — 4nucrno anemMeHToB B paay
OVHaMMUKM.



[1na pagoB AMHAMUKK C APKO BblipaKeHHOW OCHOBHOW
TeHOeHUnen, MHOeKkc Ce30HHOCTU A4 I-0ro ce3oHa
onpenenseTcsa Kak cpefHee OTHoLIeHUe pakTU4ecKoro
YPOBHS K BbIPOBHEHHOMY (OTHOCSLLMXCA K iI-OMY CE30HY):
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YunTtbiBaeTcs Ce30HHOCTb YMHOXEHWEM I-0ro MHAeKca

Ce30HHOCTU Ha BbIPOBHEHHbLIN YPOBEHbL, OTHOCALLUNCS
K I-OMY CE30HY.




1HIPVIVICPY. VINICHUIUA | IURBbAPY

Y 3a nepwuog ¢ 2003 no 2005rr (nepsBble 3 ctonbua Tabnuubl).
Tpe6yeTcs'-| NOCTPOUTb aganUTUBHYO MoAerb BPEMEHHOrO psaa:

1adJIbRblc AddfRfblc VU VLUDbCNVIC 11PUAan

in Tji + Si.
J-roa 1 (2003) 2 (2004) 3 (2005)
| - 1 2 3 4 1 2 3 4 1 2 3 4
ce3
OH
; 230 | 310 310 | 290 | 200| 230| 280| 260| 190| 240 | 250 | 220
CnepBa paccynTaem 3Ha4eHUs1 CE30HHbIX KOMMOHEHTOB. 4
9TOro BbLIPOBHSAEM pA4 METOAOM CKOSMb3Allen cpegHen
j 1 (2003) 2 (2004) 3 (2005)
I 1 2 3 4 1 2 3 4 1 2 3 4
Y 230| 310| 310| 290| 200| 230| 280| 260| 190 | 240 | 250|220
283, | 303, | 266, | 240,| 236,| 256, | 243,230, | 226, | 236,
Ye | - 3 3 7 0 7 7 3 0 7 70 -




[na pacyeTa Ce30HHbIX KOMNOHEHTOB (abOCOMNIOTHbLIX Pa3HOCTEN)
BblYTEM N3 (PAKTUYECKNX YPOBHEN pAda BbIPOBHEHHbIE.

j 1 (2003) 2 (2004) 3 (2005)
3 4 2 3 4 1 2 3 4
I 1 2
Y 230 310| 310| 290 200| 230 280 260| 190| 240 | 250 | 220
\& 283,| 303, | 266, .| 236,| 256, | 243, | 230, | 226, | 236,
: 3 3 7 0 7 7 3 0 7 7| -
Y-
Y¢| - | 26,7 6,7|233| -40| -6,7| 23,3| 16,7| -40| 13,3| 13,3
[lonyyeHHble 3Ha4YeHUd nepeHecemM BO BcnowloraTenum_a_ﬁL
i 2003|  2004| 2005 |CpegHee - Ci 5i=C; - (ZC j/ 4
1 40 40 -40 41,39
2| 26,67 -6,67 13,33 11,11 9,72
3 6,67 23,33 13,33 14,44 13,06
4| 23,33 16,67 20 18,61
NTOTO 5 55 0




Tenepb nepengem K NOCTPOEHUIO YpaBHEHNA TpeHaa, T.e.
TPEeHOO0BOro KOMMNOHEHTA MOAENM.
[1na 3aToro yctpaHum BNUAHME CE30HHbIX KornebaHnu, Bbl4TS 13

NCXOOHbIX YPOBHEW COOTBETCTBYHOLME 3HAYEHNS CE30HHbIX
KOMMOHEHTOB (Y*):

j 1 (2003) 2 (2004) 3 (2005)
4| 1| 2| 3| 4 1| 2| 3| a4
| 1| 2| 3
Y |230| 310| 310| 290| 200| 230| 280| 260| 190| 240| 250 220
271 | 300, | 296, | 271, | 241|220, | 266, | 241, 231, | 230,| 236,201
YS| 4| 3| 9f 4| 4| 3| 9 4| 4| 3| 9| 4




[ns oueHMBaHUs NapamMeTpoB TPeHAA BBEOEM YCITOBHYHO

nepemMeHHyto Bpemenu t¥. YpaBHeHMe TpeHaa B obulem Bmae

bynet cneayowmnm: T= a+b-t¥ . Bocnonb3ayemcsa metogom
HaMMEHbLLUNX KBaApaToB A5l OLIEHKM NapaMeTpoB a u b.

ys ¥ sty ()2
271,4 11 -2985,3 121
300,3 9 -2702,5 81
296,9 -7 -2078,6 49
271,4 5 -1356,9 25
241,4 3 7242
220,3 -1 -220,3
266,9 1 266,9
241,4 3 7242
231,4 5 1156,9 25
230,3 7 1611,9 49
236,9 9 2132,5 81
201,4 11 2215,3 121
Utoro: 3160 0 1960 579




== = 3,43
D 572
YS
a= Z — 3010 = 250,83
7} 12

YpaBHeHHE TpeHAA OYIET CIACAYIOIINM: Tji =250,83 — 3,43t
VHTepnpeTupyem napameTpsbi:
a= 250,83 nokasbiBaeT cpeaHNN YPOBEHb psaa AMHAMUKMU;

b= -3,43 03Ha4aeT, YTO B CpedHEM 3a MosikBapTara ypOBeEHb
psiga CHUXaeTtcs Ha 3,43 eanHuL,



|enepb paccinTaemM 3Ha4yeHnd TpeHOOoBOro KOMMNOHEHTA U

3Ha4YeHna ypoBHS psga no mogenu: Y'=T + S.

J -rog | — ce30H . — 00bem = a+b-t3’ji Y'ji=Tji +S.
npoaax

1 (2003) 1 230 288,53 247,14
2 310 281,67 291,39

3 310 274,82 287,87

4 290 267,97 286,58

2 (2004) 1 200 261,11 219,72
2 230 254,26 263,98

3 280 247,41 260,46

4 260 240,55 259,16

3 (2005) 1 190 233,70 192,31
2 240 226,85 236,57

3 250 219,99 233,05

4 220 213,14 231,75

NToro 3010 3010 3010




[TocTpoUM NUHEWHbIE Anarpammbl PaKTUYECKUX YPOBHEN,
BbIPDOBHEHHbIX MO YpPaBHEHUIO TPEeHOA U CMOAENMNPOBAHHbIX

no aganTMBHOUN MOOENN
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CTATUCTUYECKWE METO/LbI TPOIrHO3UPOBAHUWA
ANHAMUKHN
Ob6bI4YHO pekomMeHayeTcst, YTobbl CPOK NPorHo3a He npesbiwan 1/3
NPOAOSTKNTENBHOCTU BPEMEHHOrO psaaa.
Ecnun B psaay AMHaMMKu NponyLeHbl AaHHble (T.e. UMEeM
HEpPaBHOOTCTOSILLIME YPOBHU), TO HEOQOCTAKOLME OaHHbIE MOTYT
ObITb BbIYMCNEHLI KaK cpegHee Mexay NpeaLllecTBYOWNM U
nocnegyrowmm YpPoBHSIMI.
MemoOhb! rpo2Ho3UpPo8aHUS:
1) HaneHble (npocTtenwimne) metogbl NPOrHO3MPOBaHUS:
- MO cpeaHeMy abCcosritoTHOMY NPUPOCTY, ECNN PAL COOAEPXKUT
NMUHENHbIU TPeHA:

n+k_y Ay K,
rae n- AnvHa ucxogHoro psaaa anHamuku, k- nepmog
NPOrHO3MpPOBaHUA.
- MO cpeaHeEMY KO MPULIMEHTY pOoCTa, eCInnN PAL COOAEPKUT
HENMUHEWHbIW IpeHu B (oOpMe nokasaTtenbHOU QYHKLUMNMN:

yn+k n Kp



C nomoLLbo aHanUTU4YeCKoro BblpaBHMBAHUA (C YYETOM
KosfiebriemocTun psga).

MeToanka Takoro cTaTMCTUYECKOro NporHo3a OCHoBaHa Ha
9KCTpanonaumm TpeHga u konednemocTun (Npu NpeanosioXeHnu,
4YTO NapaMeTpbl TpeHaa n KonebaHum coxpaHATCAa O0
NPOrHo3mpyemMoro rnepuoga).

JKCTpanonaums — pacnpocTtpaHeHne TeHAeHUNN, YCTaHOBIEHHbIX
B NPOLUNOM Ha dyayliee.

[Tpexxne Bcero, BbIMUCNSAETCA TOYEYHbIN MPOrHO3 y’ ans
BpEMEHM nporHo3|/|p0|3aHV|;| t Ecnn nmeroT MecTto Ce30HHbIe
konebaHuna, o y”’ KoppeKTMpyeTcs:l Ha CE30HHYH
COCTaBIAOLLYIO.

[1pOrHo3 gomkeH MMeTb BEPOATHOCTHYIO OOPMY, KaK BCSKOe
cy>XgeHue o byayliem, T.e. 3aaBaTbCHA UHTEPBASIbHbLIM

3Ha4YeHneM: yp +A
meA —npepgenbHas OLUI/I6Ka NpPOrHo3a. A =t "Ho»

roe tG-Ta6J‘||/NHoe 3Ha4eHue t-kputepus CTbroLl,eHTa; Mp -
cnendHada olivbka nnorHol29a



CpenHsasa owmbka nporHo3a BbluMcnaeTcsa no opMyrne:

N
2= @iy
u =1= 1+ —+

P \ N —h N N-o’

[Oe h — 4yncno napamMeTpoB B ypaBHEHUN TpeHAA,



PaccMoTpyM npuMep: CnporHo3Mpyem ypoBeHb oObema npoaax

Ha 1 kBaptan 20006 .
[1na aToro onpegenum 3HavyeHue Y’ no aganTUBHOWU MOLESMN:

Y',,=250,83 — 3,43-13 - 41,39 = 164,9



