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1. YacoBwuii psij T2 HOr0 KOMIIOHEHTH

Psnu nunamiky (4acoBi psA/id) XapaKTEPU3YIOTh MPOIECH PO3BUTKY COIAIBHO-
E€KOHOMIYHMX siBHII. [[1M mpoliecaM BIacTUBI J1B1 B3a€MOIIOB’ 13aH1 PUCH: TUHAMIYHICTD Ta
1HEepIiHICTh. JIMHAMIYHICTh TPOSBISIETHCS 3MIHOIO PIBHIB 1 Bapiallii MOKAa3HUKIB, IO
XapaKTEPHU3yIOTh MPOLEC, IHEPUIMHICTh — CTAJICTI0O MEXaHI13My (OPMYBaHHS MPOLECY,
HaIpsIMKY Ta IHTEHCHBHOCTI JAMHAMIKHA MPOTATOM neBHOro 4vacy. IloeaHyrouu mi pucu,
JTUHAMIYHUHN Pl y OYIb-IKUH MOMEHT t MICTUTh 3aJIMIIIKA MUHYJIOTO, OCHOBHU CYy4aCHOTO 1
3apoJKy MalOyTHBHOTO.

JlianekTu4Ha €IHICTh MIHJIMBOCT1 ¥ CTaNOCT1, TMHAMIYHOCTI 1 iHEepIIHHOCTI PopMye
3aKOHOMIpPHICTh pO3BUTKY. Ilim BmiauBoM 0e3mivui  (akTopiB JAOBrOCTPOKOBOI 1
KOPOTKOCTPOKOBO1 /il B OJHHUX PsiaxX PIBHI MPOTIrOM TPHUBAJIOrO 4acy 3pOCTaloTh abo
3MEHIIYIOThCS 3 PI3HOI IHTCHCHUBHICTIO, B IHIIMX 3pPOCTAHHS 1 3MEHIIEHHS PIBHIB
YEepryoThCs 3 TEBHOIO MEPIOAUYHICTIO (HAMPUKIIAJ, OJUHAIISTUPIUHI [UKIN TPAJOBUX
onajiB, 3yMOBJIEH] HMKJIAMHU COHSYHOT aKTUBHOCTI). 3 POKY B pIK OUIbII-MEHII PErYJSPHO
MOBTOPIOKOTHCSA CE30HHI MiTHECEHHSI 1 claJu (BUKOPUCTAHHSA BUPOOHUYUX MOTYKHOCTEH 1
po0Oo40i cHiiM, TONMUT HAa PHUHKY CIOXHBYMX TOBapiB Tom0). OKpiM 3aKOHOMIPHHUX
KOJIMBaHb PIBHIB, JUHAMIYHHUM PsJiaM IIPpUTaMaHHI TaK0K BHITQIKOB1 KOJMBAHHS, OB’ sI3aHi
3 MacOBUM TIPOIIECOM.

Psiau, B sSKMX piBHI KOJMBAKOTHCS HABKOJIO IMOCTIMHOI CepeaHbOl, Ha3WBAaOTHCS
cTalioHapHUMH. EKOHOMIUHI psiiv, SIK MpaBUJIO, HecTamioHapHi. J[Jisi OIBIIOCTI 3 HUX
XapaKkTepHA CUCTEMaTHUYHA 3MiHA PIBHIB 3 HEPETYISPHUMH KOJIMBAHHSMH, KOJIM MK 1
3aMaJiIiHA YepPryIThCS 3 PI3HOI 1HTEHCUBHICTIO. CKaxiMO, €KOHOMIYHI IUKIU (IIpo-
MUCJIOB1, OyAiBeIbHI, (POHIOBOTO PUHKY TOIIO) MOBTOPIOIOTHCS 3 PI3ZHOI0 TPUBAIICTIO 1
PI3HOI0 aMIUTITYZOI0 KOJMWBaHb. PUCYHOK | imOcTpye XapakTep AMHAMIKH BUILIAT

CTpaxoBOTO BimmKoayBaHHS VAR2, kommBaHHS SKOTO 3ajieXaTh BII KUIBKOCTI
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nocTpaxaamx 00’ ekTiB. [TokBapTanbHi (N = 18) 06csATM BUILIAT KOJIUBAKOTHCA Bif 7,9 10
19,2 MiH. TpH., Ha rpadiKy BOHU NPEACTABICH] BIAXUICHHIMH BiJ MiHIMAJIBHOTO PiBHS.

Plot of variable: VAR2
X-7,90

VAR2

Case Numbers

Puc. 1. Jlunamixa sunnam cmpaxoo2o 8i0uKko0y8aHHs

[Ipu MopjentoBaHHI JUHAMIYHUX IMPOIIECIB MPUYUHHUN MeXaHi3M (OpMyBaHHS
BJIACTUBHUX IM OCOOJMBOCTEH y SIBHOMY BHIJISAI HE BPaxOBYEThCA. bymb-skwii mporec
posrasigaeTbes Sk GyHKIsA yacy. [leBHa piy, yac He € PaKTOPOM KOHKPETHOI'O COLiaIbHO-
E€KOHOMIYHOTO TPOIIeCy, 3MiHHA Yacy t MPOCTO aKyMyJIO€ KOMIUIEKC IMOCTIHHO MIF0YHMX
YMOB 1 IPUYHH, SIKI BA3HAYAIOTh 1I€H MPOIIEC.

VY Mozensax AMHAMIKU MPOIEC YMOBHO MOJIIISETHCSA Ha YOTUPHU CKIIA0BI:

. JIOBTOCTPOKOBY, JIETEPMIHOBaHY 4acoM eBoJTtoIit0o — TpeH f(t);
. nepioAnyHi (IMKIIIYHI) KOJIMBAHHS p13HUX YacToT Ci;

. CE30HHI KOJIMBaHHS S,

. BUNAJIKOB1 KOJIMBAHHS é;.

3B’S30K MDK IIUMHM CKJIAJOBHMH MOJXKE IPEJICTABISITUCA aIuTUBHO (CyMOw) abo
MYJIBTUILTIKATUBHO (HOOYTKOM):

Vi = f(t) + Ci+ S+ ey (1)

Vi = f(t) Ci St ét. (2)

Taka yMOBHa KOHCTPYKIIIS Ja€ 3MOTY, 3aJIeKHO BiJI METH JOCHIIKCHHS, BUBYATH
TPEHJ, ENIMIHYIOYM KOJMBaHHS, a00 BHBYATU KOJIUBAHHS, eNiMiHyloud TpeHa. llpu
MPOTHO3YBAHHI 31MCHIOETHCSI 3BEJICHHS MPOTHO3IB PI3HUX E€JIEMEHTIB B OJWH KIHIICBUM
IIPOTHO3.

XapakTepHOIO BIACTUBICTIO OY/b-SKOTO MUHAMIYHOTO PSAY € 3aJIeKHICTh PIBHIB:
3HAUYCHHS Y; MEBHOIO MIPOIO 3aJIe)KUTh BiJ MOMEPEIHIX 3HAYCHBb: Yii1, Yio 1 T. 1. Jud
OI[IHIOBAHHS CTYIEHSI 3aJICKHOCTI PIBHIB Psily BUKOPUCTOBYIOTH  KoegiyicHmu
aemoxopenayii I, 3 4acopum jarom p= 1,2, ..., m.

[TepeBaxkna OUTBIIICTH METOAIB MPOTHO3YBAHHS 3 BHUKOPUCTAHHSM YaCOBUX PS/IIB
TPYHTYEThCS Ha 171e1 eKCTPaMoJIAIlii, TOOTO ySIBHOMY IIPOJOBKEHHI HA MaltOyTHE TEHACHITIT
3MIHM 3HaU€Hb JOCIIKYBAaHOTO TIOKa3HUKA, sIKa CIIOCTEpiraisacs B MUHYJIOMY 0 MOMEHTY

po3paxyHKy nporHo3y. [Ipu 1iboMmy poOUThECS NPUMYILEHHs, 1110 (aKTOPH, SIK1 BITUBAIU HA
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PE3YIbTYIOUHI MOKa3HUK B MUHYJIOMY, CYTTEBO HE 3MIHSATh XapaKTep CBOrO BIUIMBY Ha
nepiof, nporHo3yBaHHs. [1i TEHIEHIIEID PO3YyMIIOTh ACSIKUN 3arajibHUN XapakTep 3MiH
JOCTIKYBAaHOTO TOKa3HWKA, OOYMOBJICHHIM BHYTPIIIHIMH B3a€3B's3KaMu (PaKTOpPiB, K1
BIJIMBAIOTH HA PO3BUTOK MPOIIECY.

Koxna 3 BuIlE€3a3Hau€HUX CKJIAJOBMX MOJENI Mae€ CBifl XapakTep BIUIMBY Ha
PE3YJIbTYIOUHNN OKA3HUK:

- mpero BIIA3EPKAIIOE BIUIMB TNPUYMHHO-HACTIIKOBUX 3aKOHOMIPHOCTEH,
BJIACTUBUX JOCIIIPKYBaHOMY TIpoLiecy Ta 0OOYMOBIJICHUX JOBTOAII0OYUMU (haKTOpaMu HOTO
PUPOIH;

- Ce30HHA CKNA006d, 3 JOTIOMOTOI0 SIKOT BPaxOBYIOTh MOKJIMBI TMOBTOPEHHS
BIUIMBY JACSKUX THUMYAacOBUX (DaKTOpIB Ha pe3yibTyIOUy 3MIHHY MPOTATOM BITHOCHO
KOPOTKOTO MPOMIXKKY 4acy — MOPHU POKY, MICALIS, TUKHS;

- YUKIIYHA CKIao0oed, 3 JOTOMOTOI0 SIKOi BPaXOBYIOTh MOXKIIMBI MEPIOAUYHO
MOBTOPIOBaH1 YMOBU 3MiH B PO3BUTKY JOCJIII)KYBaHOTO IIPOIIECY;

- BUNAOKOBA CKIAO084d, 3 IONTIOMOTO0I0 SIKOi BpaxOBYIOTh BILTUB Ha PE3YJIbTYIOUY
3MIHHY BUIIQJIKOBUX 1 HECTIOCTEPE)KYBAHUX (DAKTOPIB.

Yepes TpyaHOIII B OJHOYACHOMY BpaxyBaHHI XapaKTepy BIUIMBY Ha Pe3yJIbTaT YCiX
YOTUPHOX KOMIIOHEHT, BUJIUIAIOTH TUIBKH JIBI CKJIaJIOBl: 3aKOHOMIPHY Ta BHUIIAJKOBY.
3aKoHOMIpHA CKJIaJ0Ba 00'€HY€E TPEH]I, CE30HHY Ta IUKJIIYHY KOMIIOHEHTH 1 Ha3UBA€ETHCS
mperoom. B 1IbOMy KOHTEKCTI TPEH]l XapaKTepuU3ye MPUPOJHY 3aKOHOMIPHICTh 3MIHU
3HA4YEHb JTOCIIIKYBAHOTO MOKa3HUKA B Yaci, 3BUIbHEHY BiJl BIUIMBY BUITAJIKOBUX (DaKTOPIB.

OTxe, piBHi Y(t) 4acoBOro psay AOIIIBHO MPEACTABUTH Y BUTIISAII 3aJI€KHOCTI

y(O)=F () + (1), 3)

ne f (t) — aHamiTUYHE TPEICTABICHHS TPEHY 3 YPaXyBaHHIM MOKIIMBUX HUKITIUHUX
Ta CE30HHUX CKJIAJ0BHX;

& () — Mipa BIIXWJICHHS HASBHUX EKCIEPUMEHTAJIbHUX JaHUX BiJ BIJMOBIIHUX
aHAJITUYHUX BEJIMYUH, 00YMOBJICHA €0 BUMAIKOBUX (PAKTOPIB.

[IprunHOIO IIMPOKOTr0 BHKOPUCTAHHS METOMIB EKCTPAIoiAlli TEHACHIT 3MIHU
YacCOBUX PIBHIB € BIJCYTHICTH 1HINOI 1H(OpMaIlii, KpIM JUCKPETHUX 3HAYEHb CaAMOTO
MOKAa3HUKA. [HIIMMU CIOBaMM — IHKOJIM CTa€ MPOOJIEMAaTUYHO, HEpPEeHTaOeIbHO abo K
B3arajii HEMOXXJIMBO 310patu iH(opMallilo Npo 3HAYeHHS (PaKTOpiB, K1 BIUIMBAIOTH HA
3HAYEHHS TOCIIIIKYBAHOTO TTOKA3HUKA TTPOTATOM TPUBAJIOTO TIEPIOTy Yacy.

BukopucTtanHs METOIIB €KCTPAIOJIAIT IPYHTYETHCSI HA HACTYITHUX TIPUITYIIEHHSX:

1) TeHmeHIIis 3MIHHM B Yaci KUTBKICHOT MIpH JTOCITIJIKYBAHOTO TTOKA3HUKA MOXE OyTH
IIPE/ICTaBIICHA MTEBHOIO AHAIITUYHOIO 3aJI€KHICTIO;

2) yMOBH, fIKi BU3HAYaJIU TEHJICHLIIO 3MIHA B MHUHYJIOMY, HECYTTEBO 3MIHSTHCS B
HEJIAJICKOMY MailOyTHbOMY .

OCHOBHI BUIM TEHJICHIIIT B YaCOBUX Psaax:

— MeHOeHYisl cepedHbo20 PieHs — BITOOpPaXKAEThCS, SIK MPABWIO, PIBHSAHHAM JIiHII,
HABKOJIO SIKOT 3MIHIOIOTHCS (paKTHUHI PiBHI AOCIIKYBAHOTO ABHUIIA, TOOTO y(t) =f (1) + £(t) .
3micT AaHOi (PYHKIIII MOJsArae B TOMY, 110 3HAYCHHS TPEHIY B OKpPEMI MOMEHTHU 4Yacy €
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MaTEeMaTHYHUMU CTIOIBaHHSIMU PATY TUHAMIKH;

— meHOeHyis oucnepcii — XapaKTepU3y€e TEHACHIIO0 3MIHM BIIXWICHb MIXK
eMIIPUYHUMH PIBHAMHU Ta AETEPMIHOBAHOIO KOMIIOHEHTOIO PALIY;

— meHOeHYis asmoxopensayii — XapakTepusye 3B'SI30K OKPEMHUMH DIBHAMH PSIIy
JTUHAMIKH.

[lepen moOymoBOIO TPEHAY IOLUUIBHO MEPEBIPUTH BUKOHAHHSA TIMNOTE3, UM AIMCHO
piBHI psiy 3MIHIOIOTHCS B 4aci, UM HasIBHI 3HAUEHHS PI3HUIIb 1X BEJIMUYUH OOYMOBJICHI JIUIIIE
Ji€r0 BUMAAKOBUX (akTopiB. s 1pbOro MPOBOASTH MEPEBIPKY TIMOTE3 MPO 3MiHY
CEpeIHBOT0, TUCTIEPCii, aBTOKOPEIIAIIIi.

OcCHOBHi eTanu MPOrHO3yBaHHA 3 BUKOPUCTAHHSM TPEHI0BUX MO/eJIei:

1. Tlonepenwniit anami3 qaHux (MepeBipKa psiIy HA CTALlIOHAPHICTB).

2.  ®opmyBanHs HabOpy Mozeneil (BiAOip HEKINBKOX, SIK IPABUIIO, HEMIHIMHUX
MojieJiel, KOTP1 Bi3yalbHO HaMKpallle OMUCYIOTh 3aKOHOMIPHICTh PO3BUTKY MIPOLIECY ).

3. KimbkicHa oIiHKa mapaMeTpiB MOJIEIIEH.

4. TlepeBipka OLiHEHUX MOJIEJICH Ha aJICKBATHICTb, a TApaMETPiB — HA CTATHCTHYHY
3HAYUMICTb.

5. Bubip Haiikpamoi wmojeni (Ha OCHOBI JIOTIYHOTO, EKOHOMIYHOTO Ta
MaTeMaTUKO-CTATUCTUYHOTO aHaTi3y).

6. Po3paxyHOK TOYKOBOTO Ta iHTEPBAJIbHUX MPOTHO3IB.

/. Bepudikariist mporHo3y.

2. Oco6,IMBOCTi MPOCTUX METO/IiB MPOTrHO3yBAHHSA

Memoo excmpanonsayii — OIWH 3 OCHOBHUX METOJIB Y MPOTHO3YBaHHI €KOHOMIYHHX
sBul] Ta rnporeciB. CyTHICTh METOJy — Ha OCHOBI CTaTUCTUYHUX JAHUX JTOCTIIKYIOThH
3aKOHOMIPHOCTI ¥ TEHJEHIIT PO3BUTKY €KOHOMIYHMX SIBUIIl Ta TpoiieciB. [lanuii meton
IPYHTYETHCS HAa MPUITYIIEHH], 0 Ti ()aKTOPH, K1 BIUTMBAJIA HA PO3BUTOK MEBHOTO SIBUIIIA
B MUHYJIOMY, OyZyTh AisiTH 1 B MaiilOyTHhOMY. [Ipn opMyBaHHI NpOrHO3y 3a TONOMOIOI0
eKCTpamnoJiAlii BUXOAATh 3 TEHACHIINH 3MIHM KUIBKICHUX XapaKTepUCTUK 00'ekTa
JIOCITIKEHHS.

Meroau exctpamnosidiii MOXYTb OyTH MPOCTUMHU 1 CKIAAHUMU. [Ipocmi memoou
IPOTHO3YBaHHS Ha OCHOBI €KCTPAIOJISALi BAKOPUCTOBYIOTh B YIPABIIIHHI BUPOOHULITBOM,
OCKIJTbKM BOHH MarOTh PsIJT TIEpeBar:

— JIOCTaTHBO MPOCTUM arapaT AOCITIKCHHS,

— MOXJIUBICTh BHUKOPWUCTAHHS [IJIi PO3PAaxXyHKIB TOPTATUBHUX 1 HECKJIAIHUX
00YHCITIOBAJIEHUX 3aC00IB;

— IIBUIKICTh BUKOHAHHS PO3PAXyHKIB B ONIEPATUBHOMY PEKUMI;

— HasABHICTH BITHOCHO HEBEJIMKOTO MACcHUBY 1H(pOpMAIIii.

Cknaowni memoou excmpanonaayii nependadarTh BUSBICHHS OCHOBHOI TEHICHIT, TOOTO
3aCTOCYBaHHS CTATHCTHYHUX (DOPMYJI, IO ONMUCYIOTH TpeHA. MeToau i€l rpynu MoKHA
PO3JIUTMTH HA JIBa OCHOBHI TUIIW: aHAJIITUYHI ¥ aJIalTUBHI.



B ocHOBY aHaMITUYHUX METOJIB IPOTHO3YBaHHS MOKJIAJICHUNA TPUHIUI OTPUMaHHS
3a IOTIOMOTOI0 METOJTy HAMMEHIINX KBAAPATIB OILIHKU JETEPMIHOBAHOI KOMIIOHEHTH, 1110
XapaKTepu3ye OCHOBHY TEHJICHIIIIO.

Meto aHaMITUYHOTO BUPIBHIOBAHHS TPEHAY (METOJ HaMMEHIIUX KBaJIpaTiB) MOXKE
OyTH 3aCTOCOBaHUN TUIBKM B TOMY BHIIQJIKy, KOJHM PO3BUTOK SIBHILA JOCUTH J00pe
OMMUCYETHCSI TOOYA0BAHOIO MOJEIUIIO i YMOBH, II0 BH3HAYAIOTh TEHICHIIIO PO3BUTKY B
MUHYJIOMY, ICTOTHO HE 3MIHATbCA Y MallOyTHHOMY.

OCHOBY EKCTpamoJISAIIHHAX METOMIB MPOTHO3YBAHHS CKIIAMAIOTh OUHAMIYHI PSOU.
Psan nuHamiky — 11e 4McaoBa MOCHI0BHICT, IO XapaKTepU3y€e 3MiHY €KOHOMIYHOTO SIBUIIA
y Jaci.

[Ipn moOynoBI MUHAMIYHMX PSIIB CiA B MEpIIy 4Yepry NPUAUIMTH yBary Ha
MOPIBHAHHICTD PiBHIB psAxy. Lle 3HaunTh, 110 yCi piBHI MOBUHHI BUPAXXaTUCS B OJJHAKOBUX
OJIMHUIIX BUMIPY, PO3paXxOBYBaTUCS MO €IUHIA METOJOJIOTIi, BKIIOYATU €JUHE KOJIO
00'€eKTIB.

3ae0annsa npoeHo3y8aHHA eKOHOMIYHUX NOKA3HUKI6 NO pAO0AX OUHAMIKU 3600UMbCS
00 HACMYNHO2O.

1. 3aganuii oguH yacoBUi psija Moka3HUkiB Y (t=1,2,3..,n). [loTpiOHO ciporHo3yBaTu
3HAYCHHS MOKa3HUKa Y s t > th.

2. llana cucreMa psJiiB TUHAMIKU, B SIKMX NOKa3HUK OJHOTO PANY 3aJIEKUTh BiJ
1HImMX. HeoOXx11HO 3HANTH 110 3aJI€KHICTh, CHPOTrHO3YBaTH B KO)KHOMY PSIAY MOKA3HUKH 1
JIUIIE TIOTIM CIIPOTHO3YBATH IO 3HANICHIN 3aJIe)KHOCTI OCHOBHMI MOKa3HUK.

Tenoenyisa psaoy ounamikuy — 1€ 3arajbHUNA HampsM PO3BUTKY MpOLECy, SBUIIA,
MOKa3HUKA, JOBTOCTPOKOBA 3aKOHOMIPHICTh. TEHJIEHIIS] BUPAXKAETHCS 3a JIOMOMOTOIO
TPEH]ly — PIBHSIHHSI, B SKOMY OCHOBHUM YMHHUKOM BHUCTYIIA€ yac.

[Ipn mporHo3yBaHHI METOJAaMM EKCTPANoJsAlli BUXOAATH 3 I1HEPLINHOCTI SIBUII
(mporieciB), MO JOCTIKYIOTHCS 1 MPOTHO3YIOTHCS.

CryniHb 1HEPIIMHOCTI 3aJIEKUTH Bl po3Mipy 1 MacTaby mpoliecy, 0 BUBYAETHCS.
Ha mikpopiBHI BIJTUB OKpeMOTO (DaKTOpy MOKE MUTTEBO 3MIHUTU CHUTYaIlll0, B TOM Hac,
KOJIM Ha MaKpOpiBHI, yepe3 il 6ararbox (PakTopiB, K1 3MIACHIOIOTH YaCOM MPOTHIICKHUN
OJIUH OJIHOMY BIUJIUB, 1HEPIIHHICTb 30€piraeTbcs y OUIbIIIA Mipi.

[Ipu 3HAUHIN 1HEPUIHHOCTI €KOHOMIYHUX MPOLECIB (SBHIL), IO AOCTIIKYIOThCS,
MO>KHA 3 TOCTaTHIM CTYIIEHEM IMOBIPHOCTI CIIO[IBATUCS, 10 3aKOHOMIPHOCTI, SIKi BUHUKIIA
B «IIEpENICTOPIi», OyTIyTh 3 HE3HAYHUMH 3MIHAMU JISITH 1 B TPOTHO30BAHOMY TEPIOII.

[Ipu nmoOyaoBi psiay OnepaTUBHUX COLIATbHO-€KOHOMIYHMX IMPOTHO31B JTOCTITHUK
CTUKA€ETbCS 3 MPOOJEMOI0 3/100YTTS JOCTATHHOTO OOCATY HEOoOXinHOoi 1H(opmarii. Sk
NPaBWJIO, B Iil CUTYyallii JOBOJUTHCS MaTH CIpaBy 3 KOPOTKUMH YaCOBHUMH psIaMH,
JIOBJKMHA SIKUX MO>KE HE MEPEBUILYBATH JIECATH TOUOK. Y 3B'SI3KY 3 HETIOBHOTOIO KUTBKICHOT
1H(OopMaIlli BUKOPUCTOBYBATH JOCUTH CKJIAAHI METOMU (POpMaIbHOTO MPOTHO3YBaHHS HE
noiinbHOo. Ha mpakTui npu mody0oB1 KUTbKICHUX MPOTHO31B BUKOPUCTOBYIOTh BIJHOCHO
MPOCTI MeToAM ekcTpamnofsiii. 1li Meroan 103BOJSAIOTE OTPUMATH X04a 1 «Ipy01», OJIHAK
KUIBKICHI OITIHKH, HA OCHOBI SIKUX TMPUMUMAIOTHCS YIPABIIHCHKI PIITICHHS.
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Metoau mnpocToi eKCTpamoJisilli 3aCHOBaHI Ha MPUIYIIEHHI NP0 MPAKTHYHO
HE3MIHHUN XapakTep MOTOYHOTO MPOIEeCYy, NPO BIACYTHICTH ICTOTHHX 3MIH y CTaHi
30BHIIIHBOTO Ta BHYTPIIIHBOTO cepefoBUIa 00'ekTy mporunoszyBanus. Lle, y cBoro uepry,
HaKJIa/1a€ MEeBHI OOMEKEHHSI Ha MOKJIMBOCTI BUKOPUCTAHHS JAaHUX METOAIB. SIK mpaBuio,
BOHHM BUKOPUCTOBYIOTHCS JUIsl OTPUMAaHHS ONEPaTUBHUX 1 KOPOTKOCTPOKOBUX IPOTHO3IB 3a
YMOB HETMOBHOI iH(opmarrii.

Omnepariifo eKCTpamoysiii B 3arajJbHOMY BHIJISAI MOXKHA TMOAATH Y BHUIJISAL
BU3HAYCHHS 3HAYCHHA (DYHKIIII:

Yien=f(y;", h) (4)

1€ Yj+h — 3HAYEHHsI PIBHS, 1110 €KCTPAIIOJIIOETHCS;

h — mepion ynepemKkeHHs;

Yi — piBeHb, NPUIHATHI 3a 6a3y eKCTPAIIOJIALLII.

[cHYIOTH pI3HOMaHITHI MPUMOMHU EKCTPAMOJSAIIi, cepell AKX OyAyTb pPO3TISHYTI:
METO]I MOOYJOBH «HAIBHOI MOJENI»; METOJl €KCTPAIOoJIsLii Ha OCHOBI CEPEIHbOI; METOA
eKCTPAIoJIsilii Ha OCHOBI CEPEIHBOTO TEMIy 3pPOCTaHHS; EKCTpamoJisillisl Ha OCHOBI
JIHIAHOTO TPEHy, NOOYAOBaHOIrO MO JIBOX KpaiHIX TOYKax abo JIBOX CEPEAHIX TPyHOBHUX
TOUYKaX.

2.1. «HaiBHi» ekcTpanoasiniiini moaei

PosrasHeMo HaWIIpOCTINTy MOJENb, Ka BUKOPHUCTOBYETHCS MPHU MPOTHO3YBAaHHI, —
TaK 3BaHy «HAIBHY MOJICJIb». 3HAUEHHS MOJIEN1 3a1at0ThCsl HACTYITHOIO (POpMYJIOIO:

?t+1 =1 ()

Inest HaiBHOT MoJEN TIOJISITa€ B MPUIYIIICHH], 1[0 JaHE 3HAYEHHS Y MOMEHT 4acy t
pUOJIM3HO PiBHE MONEPETHHOMY 3HAYEHHIO.

CroBrienb 3Ha4eHb Yi BUXOAUTH 3 TIOYATKOBHUX JAHUX MPOCTO 3PYIICHHSM Ha OJWH
psanok BHU3. Ha puc. 2 mpeacraBiaenuil rpadik Ii€i HaiBHOT MOJENl, SIKMW BUXOAMTH
BIJIMTOBITHO 3 MOYATKOBOTO Tpadika MUIIXOM 3pYIIEHHS Ha OJUHUIIO BIpaBo. [Iporuno3 as
BCIX KBapTaJliB, MOYMHAIOUHU 3 18-T0, OJIMH 1 TOM K€ 1 pIBHUN OCTAHHHOMY 3HAUYECHHIO DSy
naHux: 248.
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Tob6t0, «HaisHiy excmpanonayivini MoOeni BUKOPUCTOBYIOTH Y MPOTHOCTHYHUX
JTOCITIKEHHSX, KOJI OyAy€ThCs MPOTHO3 B MPUIMYIIEHH] a0COTI0THOT HE3MIHHOCT1 3HAYEHb
MOTIEPE/IHIX PIBHIB a00 abCOMIOTHUX MPHUPOCTIB (KOEPIIieHTIB a00 TEMIIIB 3pOCTaHHS) B
MaioyTHpoMy. Lli Moaeni ais psiaiB Yj abo Ay; MOXHa 3aliCcaTé B TAKOMY BUTJISIL

Yi=Yi1 (6)
abo
Ayj=Ayj1. (7)
dopmyna (6) o3Hayae HE3MiHHICTH piBHS, (7) — MOCTIHHICTH AOCONIOTHHX 3MiH.
OueBuaHO, IO Nepiia Ta Apyra GopMyIu Mixk cOO0I0 B3a€EMO3B's3aHi.

3a3Buuail Gopmyna (6) BUKOPUCTOBYETHCS HE JI0 BHUXIJIHOTO psiay, a A0 HOro
moaudikamii. ®opmyna (7) mist aOCOMIOTHUX MPUPOCTIB MOXKE OyTH BUKOpHCTaHa st
KYMYJISITUBHOTO PSly BIOAXWJIECHb (DAKTUYHHUX PIBHIB pSALY Bij IUIaHY, BIJ CEPEAHBOrO 3
BUXIJTHUX PIBHIB 200 1HIIOTO PiBHS, MPUUHSATOTO 32 HOPMY.

HaiBHa MoJenb 3acTOCOBY€TbCS B THUX BHUIIAJKaX, KOJM TMOTPIOHO 3poOHUTH
KOPOTKOCTPOKOBUM TNMPOTHO3, 32 YMOBH, IO HE OYIKYETHCSA BEJIHMKUX 3MIH B XapakrTepl
nporiecy. BaxxnupicTs 1i€l Mozemi I71sl MPOTHO3YBAHHSA B TIEPIITY YEPTy MOJISTa€e Y TOMY, 110
pazoM 3 JIHIMHO MOJIEJUIIO 1 MOAEIIIIO MOCTIHHOTO 3pOCTaHHS HAiBHA MOJENb CIIYKHUTh
MIPHUJIOM JIJIsl BU3HAYEHHS €PEKTUBHOCTI Oy Ab-5KOI 1HIIIOT MOiei. Ha mpakTuili e o3Hayvae,
110, TIEPII HIXK MPUA0ATH SIKYy-HEOYIb HOBY MO/IEJIb, TpeOa MOPIBHATH 11 XapaKTEPUCTUKH 3
1X aHaJIoramu.

[IpupogHo, MmO Takli MOJAENl 4Yepe3 HaAMIPHY «HAIBHICTb» HE € HaJIIWHUM
IHCTPYMEHTOM TMPOTHO3YBaHHS. Y HUIAX KOPOTKOCTPOKOBOTO MPOTHO3YBAHHSI Il METOIU
1HKOJIM JTAalOTh IIJIKOM 3aJ0BLIbHI pe3ynbTaTH. Taki MOJeal MOXYTh NPaKTHYHO
3aCTOCOBYBAaTUCA 1 JUIsl 1HIIMX IUIeH — ang 3700yTTs 6a3u ¥l OIIHIOBaHHS SKOCTI
KOPOTKOCTPOKOBUX TMPOTHO3IB. Y IhOMY BHUMAAKYy TIOMUJIKHA «HAIBHOTO TIPOTHO3Y»
pO3TIAAIOTECS K TIEBHUN €TalOH, 3 SIKAMHU 3iCTaBISIOTHCS TMOMIJIKH TPOTHO3IB,
OTPUMAHUX THITUMHU METOJIAMHU.

2.2. MeToa ABOX KpaiiHiX TOYOK

VY psial BUMaAKiB 3a BiICYTHOCTI IOCTATHBOI KIJTBKOCTI IaHUX (HAMPUKIIad, KITbKICTh
TOYOK psIIy MEHIIE 5) Juisi MPOCTOr0 MPOTHO3Y MOKHA BUKOPHCTOBYBATH METOJ
MPOTHO3YBAHHS IO MPsMIK, TPOBEACHIN uepe3 Bl kpaiHi Touku. Lleit meton moxe OyTu
BUKOPUCTAHUMN 1 B THIIUX BUIQJKAX, HAIPUKIIA: JJIs1 3100yTTSI €KCIPEC-TIPOTrHO3Y (KOJIU
BXJIMBIIIUM € OINEpaTUBHE 3/100YTTS MPOTHOCTHUYHUX OLIHOK, HIK iX TOYHICTB); HJIs
3M00YTTS MO SIK TIEPIIIOTO HAOIMKEHHS COIIaTbHO-€KOHOMIYHOTO TIpoliecy (KOoJiv JaHa
Mozielb OepeTbcs 3a OCHOBY 1 MOTIM YTOUHIOE€TbCA). HemomikoMm IbOro MeTony €
MPUMYIIEHHS PO JIHIWHUN XapaKTep TEHCHINT 3MiHHM MOKa3HUKA B 4acl, 1110 HE 3aBXKIU
TaK, a TAKO>X HU3bKa SKICTh OI[IHOK MapaMeTpiB Moeli. AJie y TOMY BUIIAJKY, KOJIU BUOIpKU
JAHUX YKpaid Maji, 11 TPOTHO3YyBaHHS HE BUKOPUCTOBYIOTH OUIbII CKJIaIHI METOIH.



JIOIIIIBHO PO3MIIAHYTH CYTHICTH METOAY IPOTHO3YBaHHA HAa OCHOBI MpPSIMOI,
IPOBEJEHOI Yepe3 /Bl KpailHi TOUKU. 3 yHOpsSAKOBAaHOI BUOIpKH OepyTh /AB1 KpaiHi TOUKH
(t1, y1) 1 (tn, Yn) 1 yEpe3 HUX TPOBOJSATH MPSIMY BUTIISTY

y = bo + bat. (8)
Ouinku napametpiB by Ta by 00uncIIOIOTHCS 33 hopMyTaMu:
b, = YN — W1 9)
tN - tl
by = y1 — byt (10)

OTpumaHi TakuM YHWHOM OIIIHKH € HE3MIICHUMH,
OOTPYHTOBAHHMMH 1, TUM OLJIbIIIE, €DEKTHUBHUMU.

Cxema MEeTOAy HOSICHIOEThCS Ha puC. 3.

ajjle BOHU HE OyIyTh

&

Vi

";I' = |F_'.||:|+ bil‘

¥1

t

Eri

Puc. 3. Memoo 0sox kpatinix mouok

Ilpuknao 1. Binoma auHamika npuOyTKy mianpueMctsa 3a mniepion 2012-2020 pp.,
Tabm. 1.

Tabmuus 1
Jlunamika npuOyTKy MiANPUEMCTBA, MJITH TPH.
Poxm |2012 |2013 |2014 |2015 |2016 2017 2018 |2019 |2020
Ti 0 1 2 3 4 5 6 7 8
Yi 40,8 50,5 |48,6 40,2 16,6 10,2 14,6 22,0 24,8
OOGuucseHHs OIIHOK MapamMeTpiB MOJIEII:
Yy —YV1 248-408
b, = = =—-2,5

tN_

t

8—-0

bo =Yy — blt == 40,8 - (_2,5) X0 = 4‘0,8

TaKI/IM YHUHOM, MOJCJIb Ma€ BUIJIAI:
3 = 40,8 2,5t.




OtpumaHa MoJenh MOXe OyTH BUKOPHCTAaHA JIsl MPOCTOTO MPOTHO3Y HACTYITHUM
yrHOM. OOYHCIMMO 3HaYeHHs MpUOyTKy mianpuemcTa Ha 2021 (t=9) ta 2022 (t=10) poxkw.
OTxe, MPOTHO3HI 3HAYCHHSI

1" (2021)= 40,8 — 2,5 %x9=18,3 man. epn.

y"(2022)= 40,8 — 2,5x10=15,8 man. epH.

2.3. MeToj cepeHiX rpyNOBHX TOYOK

Lleli MeTon € y3araJpHEHHSAM MONEPEAHBOr0. TyT TakoX A MPOTHO3YBAaHHS
BUKOPHCTOBYETHCS JIiHIHA MOJIENb, aJIe OLIHKU MapaMeTpiB MOJEI Kpallli, Hi’K B METO/II,
3aCHOBAHOMY Ha JIBOX KpalHIX TOYKaXx.

CyTHICTb METOYy MPOTHO3YBaHHS IO MPsAMIM, IPOBEICHIN MO KOOpPAMHATaX JBOX
CepelHIX IPYMOBUX TOYOK, MOJSTa€ B TOMY, IO JIaHy CYKyIHICTh pO30MBAalOTh Ha MBI
IpUOJIM3HO PIBHI YACTHHH, & OTIM 3HAXOATh KOOPJIMHATU CEPEIHIX TOUOK ISl KpalHIX
rpym.

[Mo3unaunmo uepes (t;, ¥;), (t;;, V1) — KOOPIAUHATH CEPEAHIX TOUOK JUIs KpaifHixX
rpyn. Toi oIiHKY JiHIHHOT Mojie Dy Ta b1 oGumcTIo0ThCS 32 hopMmyITorO:

b _Yu— Y (11)
| ===

bty —t
by = ¥; — by t; (12)

O1iHKY, OTpPUMAHI MM METOJIOM, € HE3MIIIEHUMH 1 OOIPYHTOBAHUMH, aje
Hee(PCKTUBHUMH.

Ilpuknao 2. BUKOpUCTOBYIOYH BUXIIHI JaHl npukiady I, 3HANTH OIIIHKYU IMapamMeTpiB
mogeni bg 1 by, 3a3manerine po3ouBIIM BUOIpKY HA Bl YACTHHHU.

[ rpyma — mani 3 2012-2015 pp.
0+1+2+3 6

t, = -=1,5

! 4 4
_ 408+ 50,5+ 48,6 + 40,2 1801 4502
y] - 4 - 4 - )

II rpyna — nauni 3 2016-2020 pp.
t_—4+5+6+7+8—
n= 5 =

16,6 +10,2+ 14,6 + 22,0 + 24,8
Y = c = 17,64

Buxopucrosytoun popmynu (11) Ta (12), 3naiinemo napameTpu MOIEIII:
_Yu—yi _17,64—4502 —2738
Yty -t 6-15 45

= —6,084

bo = 7; — b f; = 45,02 — (—6,084) = 54,146
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Taxkum yuHOM, MOJIETTH MA€ BUTIIA;

y" = 54,146 — 6,084t.

Otpumana Mojenb MOXe OyTH BUKOPHUCTAaHA JUIsl MPOCTOTO MPOTHO3Y HACTYIHUM
qrHOM. OOUHCIMMO 3HAYCHHS MPUOYTKY mianpueMcTsa Ha 2021 (t=9) ta 2022 (t=10) poxkwu.
OTxe, MPOTHO3HI 3HAYCHHS:

V" (2021)= 54,146 — 6,084 x9=-0,61 man. epH.

1" (2022)= 54,146 — 6,084 < 10=-6,694 man. epH.

[TopiBHIOOUM TapaMeTpu IS JIBOX JIHIMHUX Mojelield, MoOyJ0BaHMX PIZHUMHU
METO/IaMH, MOHA MEPEKOHATHUCS B 1CTOTHINA BIIMIHHOCTI OI[IHOK mapameTpiB. OTpuMaHa
JpyTra MOJIeJh — TOYHIIIA Ta JOIUIBHIIIA IS POCTOTO MPOTHO3Y.

2.4. ExcTpanoJisimisi HA OCHOBI AHAJITHYHMX MOKA3HUKIB PSAIiB IMHAMIKH

JluHaMigHUM PSAOM (PSIOM JUHAMIKH) HA3UBAETHCS MOCIIIOBHICTh TOKa3HUKIB, K1
XapakTepu3yloTh 3MiHy sBuilla (mpoiecy, 00'ekta) y uyaci. OKpemi CHOCTEPEKEHHS
JUHAMIYHOTO PSly HA3UBAIOTHCS PIBHAMH.

3a yacoM, BIJOOPKEHUM Yy AMHAMIYHUX psiiaX, BOHU MOAUISIIOTHCS HA MOMEHTHI i
1HTEpBaJIbHI.

B MoMeHTHHX psgax AMHAMIKH PiBHI BUPaXalOTh BEJIMYUHY SBUINA HA BiAMOBIIHY
JaTy, HAIPUKJIA, 3AJIMITKA TOTOBO1T MPOYKITii Ha TEpIIe YUCIIO0 KOKHOTO MICSAIIS, BAPTICTh
OCHOBHMX (DOH/IIB HA TOYATOK, YU KIHELb POKY Ta IH.

B inTepBanbHUX psAgax piBHI BUPAKAIOTh PO3MIPH SBHUIN 32 MPOMDKOK Yacy,
HAIPUKJIIA, BUITYCK MPOAYKIIIT 32 MICSIIb, KBApPTaJI, PIK.

[Ipu moOynoBI AMHAMIYHMX PSAIB CIiJA B TEpIIy 4Yepry NPUAUIMTA yBary Ha
NOPIBHSHHICTD PIBHIB psay. Lle 3HauuTh, 110 yci piBHI MOBUHHI BUPAXaTHCS B OJJHAKOBHX
OJIMHUIISIX BUMIPY, PO3pPaXxOBYBATHUCS MO €IWHIM METOMIOJIOrI], BKJIIOYATH €IUHE KOJIO
00'€eKTIB.

VY Tabn. 2 HaBeneHa kiacudikallis 4acOBUX PSAJIB 3a PI3HUMHU KiacH(piKaIliiHUMHU
o3HakaMu. JlaHa kiacudikailis He IPETEHAYE Ha TMOBHOTY, a TIJIbKH MOKa3y€ CKIIATHICTh
MOHSATTS «4aCOBHUU PSAI».

Tabmuis 2
Krnacudikarist yacoBux psiiiB
Knacudikariitna o3Haka Bunu psaaiB quHamiku
Croci0 BupakeHHsI piBHIB psiLy AOGCONIOTHUX 3HAYEHB

CepenHix BeTUYUH

BigHocHUX BeluuuH

Crnocib mogaHHs XpOHOJIOT1 MomeHTHI psaau

[aTepBanbHi psiau

Biacrans Mix nepiogamMu Ta 1aTamu PiBHoBignaneH1 (IOBH1)

HepiBHoBignaneH1 (HEMOBHI)

HasiBHICTh OCHOBHMX TEHJCHIIIN y Pl Cramionapsi
10




Hecranionaphi

KinpkicTh MOKA3HUKIB [301poOBaHi1

BbaraToBumipHi

[Tpu anami3i 4acoBUX PSIIB, SIK OYJI0 3a3HAYEHO paHillle, BUPIITYIOThCS PI3HOMAaHITHI
3aBJaHHS, Y TOMY YHCI 3aBIaHHS BU3HAYCHHS NPUPOAH PATY; JOCITIHKEHHS HOTO
MOBEIIHKY B HAWOLIBII CTUCIIOMY BUTJISI, IO IPYHTYETHCSA HA aOCOJIFOTHUX 1 BITHOCHUX
MOPIBHSHHSAX PIBHIB psiy. 32 METOAUKOIO PO3PaXyHKY a00 63010 MOPIBHSAHHS PO3PI3HSIIOTH
JBI TPYNH TOKA3HWKIB: Oa3uUcHi ma J1anyio2osi. ba3zuchi TOKa3HUKUA PO3PaxOBYIOTHCS
BITHOCHO JESKOTo Oa3ucHOTO piBHS. Jlanyto2o6i — BIMHOCHO CyMIXHOTO 3HAYCHHSI,
3HAYEHHS TIOKa3HUKA Ha MONEPEeTHFOMY YaCOBOMY BiJIPi3Ky.

Takox MOKa3HUKH aHaAJII3y PSIIB TMHAMIKH CJI1JT PO3MOINTH Ha JIB1 TPYIIH: NOMOYHI
ma cepeOHi TOKa3HUKHU.

JIIsi XapaKTepUCTUKH PO3BUTKY SBHINA B Yaci MOXYTh 3aCTOCOBYBATHICS Taki
NOMOYHI NOKA3HUKY TEHICHII] TUHAMIKHA:

1)  abCoMOTHI IPUPOCTH Ay;

2)  temmu (koedinientn) 3poctanns Tp (Kp);

3)  Temmu (koedimienTn) mpupocty ATy (AKp);

4) KoedinienT BunepemkeHHs Kop.

[To3znaunmo:

V| — TIOYATKOBE 3HAYCHHS PIBHS JUHAMIYHOTO PALY;

Vn — KIHLIEBE 3HAYEHHS PIBHS AUHAMIYHOTO PALY;

Vi — YMOBHO NIPUUHATHH (I-i) piBeHb JMHAMIYHOTO PSAY;

Vs — 0a3uCHUM piBEHb JUHAMIYHOTO PSIY;

1 — KUIBKICTh €JICMEHTIB IMHAMIYHOTO DSy .

[Toxa3Huku aOCOMOTHOTO IPUPOCTY OOUUCITIOIOTHCS 3a IOTOMOTOO CITiBB1IHOIICHb:

1) nanmorosuii Ay;”

AYi" = Yi — Vi1 (13)

2) 6a3ucHuil Ay; 0

AV =i - Yo (14)

Jlanyrozo6i abcontomui npupocmu Ha3UBAIOTHCS MIBUAKICTIO POCTY ab0 MmepimMu
pi3HMISIMU PiBHIB psiay. JlaHIorosi Ta 0a3wCHI MPUPOCTH TMOB'sI3aHI MK COOO00: cyMa
MOCJIIIOBHUX JIQHITIOTOBUX AOCOJIIOTHUX TPUPOCTIB JIOPIBHIOE 0Oa3ucHOMY, TOOTO
CHITFHOMY MPUPOCTY 32 aHATI30BaHUN MTPOMIXKOK Yacy.

Jist XapaKTepUCTUKH BITHOCHOT 3MiHU PIBHSI YaCOBOTO Psiy 3a Oy Ib-sIKUN MPOMIXKOK
Jacy BUKOPHUCTOBYIOTh memnu abo xoeghiyicnmu 3p0cmanmsi.

Temn 3pocmannsa € BIAHOIIEHHSIM a0COJIIOTHOTO PIBHA PSAY A0 HONEPEAHbOro abo
0a30BOTO PiBHS AMHAMIYHOTO PAIY:

11



1) naHiroroBui

T7p =1 x100%: (15)

Yi—1
2) 6a3ucHuit

70p =i x100%; (16)

Yo
Koeghiyienmu 3pocmanns (3nHudsicennss) 3HaxonsaTh aHayoridHo. [Ipore BoHHM
00unCITIOITHCS He Y BijcoTkax (%):
1) nmanIroroBuit

o = Vi 17)
C Vi
2) 6a3ucHUi
KOp =i (18)
" Y5

SIKI10 TaHIIOrOB1 MOKa3HUKHU XapaKTePU3YIOTh IHTEHCUBHICTh 3MIHU PI1BHIB BIJl pOKY
JI0 POKY (MICSIISI IO MiCs1Is ), TO 0a3MCHI MOKa3HUKH (PIKCYIOTh IHTEHCUBHICTh 3POCTaHHS 32
BECH IEPI0J1 CIIOCTEPEIKECHHS.

SIKI0 pO3BUTOK BIJIOYBAETHCS 3 MOCTIMHUM TEMIIOM 3POCTAHHS, TO LI€ PO3BUTOK 32
EKCIIOHEHTOIO:

K,j (19)
J‘.f - J ‘Ele

BigHocHy omiHKy MIBUAKOCTI 3MiHHM PiBHS PSAAY B OAWHUIIIO Yacy Jal0Th MOKa3HUKHU
KoedilieHTiB (TeMmiB) mpHpocTy. Temn npupocmy TIOKa3ye Ha CKUIBKH BIJICOTKIB
(BITHOCHMX OJMHUILb) MOPIBHIOBAHWW piBEHb OuIblIE (MEHIUE) PIBHS MPUUHATOTO 3a
Oa3uCHUIA.

1) nmaHIroroBUi

ATp = (2L _1)x100%; (20)
Yi1
2) 6a3ucHuit
AT = (L 1) x100%; 21)
Yo
Koegiyienm npupocmy o69UCITIOETHCS AaHATIOT1YHO:
Knp: kp' 1 (22)

o0 3HaTH, IO MPUXOBAHO 3a KOKHUM BIJCOTKOM MPHUPOCTY, PO3PAXOBYETHCS
aocomomue 3uavents 1 % npupocmy K BIHOIIEHHS a0COJIIOTHOTO MPHUPOCTY PIBHA 32
1HTEpBaJ Yacy J10 TEMITY IPUPOCTY 3a TOM K€ MPOMIKOK Hacy:

1) nanuroroBuii

12



v . (23)
AY1o = y_yl y_y, L= 31/'03 ;

RANNR = ¥ oY
Yi—1

2) 3a BeChb miepion

~ Ay (24)
Ay19p = =,

Koegiyieum sunepedicenns po3paxoBYEThCS SK BIAHOMIEHHS MOMAIBIIOTO TEMITY
3pOCTaHHS /10 MONEPEAHBOTO:

Yia Xia

KoedimieHT BumepemkeHHs NPUHHATO BHUKOPHCTOBYBATH IIPU TMOPIBHSJIBHOMY
aHami3l JEeKUIBKOX PSIiB JAUHAMIKK. Y LbOMY BHIAJAKY iX HPUBOJATH 1O OJHAKOBOI
NOPIBHSIBHOL 0a3H.

Jlns y3aranpHeHHS JaHUX 33 psAaMi JUHAMIKH MOXKYTh OYTH BUKOPUCTAHI CepeoHi.

CEepeiHiii pIBEHb PALY;

cepeaHii piBeHb 3pOCTaHHS,

cepeniHii a0CONIOTHUI PUPICT;

cepeaHii TeMI 3pOCTaHHS Ta MIPUPOCTY.

AOCOII0THE 3HaYEHHS TOKA3HUKA, HAIPUKJIa/l YUCEIbHICTh HAaCEeNIEHHS, Oe311epepBHO
3MiHIOEThCS B Yaci. [lepenucu QikcyoTh BEIMYHMHY IIHOTO MOKAa3HUKA HA MEBHUI MOMEHT
yacy. SIKIO B pO3MOPSKEHHI € JaHl JEKUIBKOX MepenuciB (MpUHANMHI J1Ba), MOXHA
BUBYATHU CEPEAHIO BEJIMUMHY Ta i1 3MIHU B Yacl BIPOJOBK TOTO 200 1HIIIOTO MEPioy.

Hexali € 1HTepBajIbHUN IUHAMIYHUN DA 3 aOCONIOTHUX BEIMYHMH 3 PIBHUMH
IHTepBaJIaMH. Y IIbOMY BUIIAJKY cepeOHill pigeHb OOUMCITIOETHCS 3a JJOTIOMOT0I0 CePEIHBOT
apu(PpMETUIHOI MTPOCTOI.

SKo 3 ycepeAHIOBAHUMH PIBHSMU Py MOB'S3aH1 KUIBKICHI XapaKTEPUCTUKHU, TO
CepelHE BU3HAYAETHCS 3a JOIMOMOT 00 3BaXKyBaHHS.

SIKIIO ycepenHIOIThCS 3HAUE€HHSI HE IHTEPBAJIbHOTO, @ MOMEHTHOTO Psily, B IKOMY
BKa3aHI 3HAYEHHs PIBHIB Ha TEMEpillIHI MOMEHTU dYacy, TO CEpEeIHS BU3HAYAETHCS SIK
Cepe/IHsI XPOHOJIOT1YHA.

CepeoHiil abconromuuii npupicm BU3HAYAETHCS HACTYITHUM YHHOM:

n-1. (26)
B B 2AYY
Ay = Yn—V¥1 _i=1
n-1 n-1
Koegiyienm pocmy 3a eecv nepioo:
27
n y1

Cepeoniul xoegiyicnm pocmy
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Kp =g, )
Y1
Cepeouiti koegiyiecum npupocmy
knp =kp -1 (29)
J10OyTOK JaHIIOTOBHX KOS(IIIEHTIB POCTY JOPIBHIOE Oa3UCHOMY KOE(]IIlIEHTY POCTY

3a BeCh Iepioji, ToOTO
pl k’ ...... ’pn =k P, (30)

10 MOKEe OYTH TOBEICHO TAKUM YHHOM.
Hexaif MaemMo quHaMidHUH psijT 32 5 POKIB Ta piBEHb MOKa3HUKA 3a OA3MCHHM PIK, 1110
nepeaye pokam Mm'aTupiuku (yo). JJoOyTOK JaHIIOrOBUX KOE(IIIEHTIB POCTY CKIIaIe

Y1 Y2 ¥3 Y4 Y5 Vs, (31)

Yo Y1 Y2 Y3 Ya Yo'

TOOTO MIiATBEPKYETHCS 3aICKHICTH (30).

Excmpanonayisa na ocHosi cepeonboi BAKOPUCTOBYETHCS ISl 3700y TTS MPOTHO3Y B
IPUIYILIEHHI HE3MIHHOCTI B MailOyTHbOMY CEpEHIX 3HAUE€Hb MONEPEAHIX PIBHIB. Y LIbOMY
BUIIAJIKY CEpENIHIA PIBE€Hb sy HE MOBHHEH MAaTH TEHJEHLIW A0 3MIHM a0o0 U4 3MiHA €
HECYTT€BOIO. MoOJKHA MNPUMHATH, 1O MIPOrHO30BAaHUI pIBEHb JOPIBHIOE CEPEIHHOMY
3HAYEHHIO PIBHIB Y MUHYJIOMY, TOOTO Yj+h = Yeep.. OTKE, IPOrHO30BAHUIN PIBEHB JOPIBHIOE
CepeIHbOMY 3HAYEHHIO PIBHIB Y MUHYJIOMY.

JIi¥icHO, B1JIp130K YaCOBOTO DSy, OXOIUICHUH CIIOCTEPEIKEHHSAM, MOYKHA YIIOAI0OHUTH
BUOIpIi. 30UIbIIEHHS a00 3MEHILECHHS JOBXUHHU PsALy a00 HIUIBHOCTI CIOCTEPEXKEHHS B
KO)KHOMY YaCOBOMY IHTEPBaJIl 3MIHIOE OOCST CIIOCTEPEKEHHS Ta CKJIaJl PIBHIB, 110 BXOISITh
710 pO3PAaXyHKY CepeAHbOi. TaKUM YMHOM, 3HAUYEHHS CEPEeIHbOI I TaHOTO BIAPI3KY Py
MO>KHA PO3TJISAaTH K CBOEPIIHY BUOIPKOBY OLIHKY AESKOTO «IIHCHOTO» CEPEeIHbOrO,
TOOTO SIK BUOIPKOBE CepelHE. 3BIJCM MOXHA BHU3HAYUTH WOro MOXHMOKY Ta JOBIpUMi
1HTEpBaJ, B IKOMY 13 33JJaHOIO BIPOT1/IHICTIO 3HAXOAUTHCS BIJTIOBIIHE CEPETHE.

Jlo mpocTux crmoco6iB MPOTrHO3yBaHHSI TAKOX BIIIHOCUTHCS MiNXiA, sIKHUA (popmye
MPOTHO3HY OINHKY BiJ (AKTUYHO JOCSITHYTOTO PIBHS 3a JOMOMOTOI CepeoHbo20
abconomuozo npupocmy. BiIMOBIAHO 10 HBOTO, MPOTHO3 HAa h KpOKiB BHiepe HA MOMEHT
gacy t = N + h oxepxyemo 3a hopmyiioro:

Yp(N+h)=Y(N)+hxA (32)

ne A — cepenHiit abCOTIOTHUN TTPUPICT.

Leit croci6 mpuBabIMBHI 3aBJIIKM CBOIM MPOCTOTI Ta Jierkocti peanizauii. [Ipote,
OKpIM TIiepeBar, BiH Mae€ JeKUIbKa ICTOTHUX HenouikiB. Ilo-mepmie, Bci ¢akThuHI
CIIOCTEpPEXKEHHS €  pe3yJbTaTOM  3aKOHOMIPDHOCTI ~ Ta  BHMMIAJKOBOCTI,  OTXKE,
«BIAIITOBXYBATUCS» BiJI OCTAaHHBOTO CIIOCTEpexkeHHs HempaBomipHo. [lo-apyre, Hemae
MO>KJIMBOCTI OIIIHUTH TMPABOMIPHICTh BHUKOPUCTAHHS CEPEIHBOTO MPUPOCTY y KOXKHOMY
KOHKpeTHOMY Bunaaky. llo-Tpere, nanuii miaxig He 103BoJisie c(hOpMyBaTH I1HTEpBal,
BCEPEJIMHY SIKOTO MOTpAIlIs€ MPOrHO30BaHA BEIMYMHA, 1 BUBHAUUTH MIpPy YIEBHEHOCTI B
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npOMYy. Y 3B'S3KY 3 IIUM JaHUH MiJXiJ 3aCTOCOBYETHCS JIUIIE SIK OPIEHTHP MallOyTHHOTO
PO3BUTKY 200 SKIO HEMOKJIMBO BUKOPUCTOBYBATH ONMCYBaHI HM)KUE CTATUCTUYHI METOIU
(HampuKiIaa, Ipu AykKe MaloMy 00Cs31 CIIOCTEPEKEHD).

Jly>)ke 4acTo BJOCKOHAJICHUM MIAXiA J0 EKCTPamoJiAiii Ha OCHOBI aOCOJIFOTHUX
IPUPOCTIB BXOJAUTH SIK OJIHA 13 CKJIAJOBUX B aJalTHUBHI MOJEJI MPOTHO3YBAHHS YaCOBHX
psaaiB (Hampukian, mMonxeni Xonra, YiHtepa). Lle xapakTepHO MEpEeBaKHO TSI 4aCOBHUX
PSIIB, 110 MAIOTh IOCUTH CKIIAJIHY CTPYKTYPY, € Ha OKPEMHX AUISHKAX 4YaCOBOTO MEPioay
MOKYTh OYTH IMOJaHI PI3HOMAaHITHI BHJU 3aJIeKHOCTEH. AOCOTIOTHUN TEMI MPHUPOCTY B
[bOMY BHIIJIKy JOCUTH IIBUJIKO pearye Ha 3MiHM TEHACHI[IH, 110 1 JI03BOJIsIE BKa3aHUM
MOJICJISIM MAaTH BJIACTUBICTH a/IallTUBHOCTI.

Crig TakoX BIAZHAYUTH, IO AJIS IESKUX 3aJICKHOCTEH aOCOIIOTHI IPUPOCTH MOXKYTh
3aKOHOMIPHO 3MiHIOBaTUCS. TOMy Ha OCHOBI aHalli3y 3Ha4€Hb a0COJIOTHHUX MPHUPOCTIB
MO>KHA M1I0UpaTH MOKJIUBI TEOPETUYHI 3aJIEKHOCTI.

Ha ocHOBI HaBeJeHUX aHAIITUYHUX MOKA3HUKIB, SIKI IIMPOKO 3aCTOCOBYIOTHCS NS
OI[IHKU TUHAMIYHUX PSiB, MOXKHA BUBECTH 3aJICKHOCTI, 1110 MOXKYTh OyTH BUKOPUCTAHI JIJIsi
oOyZ0BH MPOTHO31B:

Yl =Yn A YniA'Yp =Yn — Yna (33)

)»>

: _ (34)
YniT =Yn +AY-T
ne T — BenuunMHa TOpU30HTY mporHosy (7 =1;2; 3 ...).
Takox 10 TMPOCTHX CMOCOOIB MPOTHO3YBAHHS TaKOXK BITHOCUTHCS MIAX1d, SIKHUMA
dbopMy€e TMPOTHO3HY OIHKY BiJA (PAKTUUYHO MJOCATHYTOrO PIBHSA 3a JOIMOMOTOIO
cepeOHbOPIUHO20 Koepiyichm pocmy

Yn (35)

Yn+1 = Yn Kp ikp =

T (36)

Ilpuknao 3. B Tabmuiii 3 HaBeIeHi AaHl PO CEPEIHE CIOKUBAHHS KOHIUTEPCHKUX
BUPOOIB Ha OJIHY JIFOJUHY MO oOacTi 3a pik. BukopucrtoBytoun piBHsHHS (34) Ta (36),
o0y IyeMO TIPOTHO3 CIIOKUBAHHS KOHAUTEPCHKUX BUPOOIB HA HACTYIHI 5 POKIB.

Tabmums 3
CepeaHbopiuHE CIOKUBAHHS KOHAUTEPCHKUX BUPOOIB MO 001acTi

Howmep poxy, t | Cnoocusanmns koHoumepcoKux upoodie Ha 0OH) IOOUHY 8 pIK, Ke.
10,7
115
12,2
13,4
15,0
15,0

OO WIN|F-
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CepenHiii aOCOMIOTHUM TIPUPICT
Ay = Yk Yo _ 15,0-10,7 _ 4,3
k-1 6-1
Ha ocHoBi 3amexxnHocti (3.34) ckiageMo MPOTHO3 CIIOKUBAaHHS KOHIAMTEPCHKHX
BHUPOOIB HA HACTYIHI 5 POKIB METOJOM CEPEHIX aOCOMIOTHUX MPUPOCTIB:
Yk+1 =15+0,9-1=159xe; Yks2 =15+0,9-2=16,8«e;
Yik+3 =15+0,9-3=17,7xz; Yk+a =15+0,9-4=186xz;
Yks+5 =15+0,9-5=19,5«e;
CepenHbOpiuHUN KOSPIIIEHT POCTY

— Yk 15,0 5
kp =k-12% =61~ —5140 =1,07.
P Vi 10,7

= 0,9«e.

CkJ1aieMo TIPOTHO3 CHOXHBAHHS KOHJUTEPCHKUX BHPOOIB Ha OCHOBI opmyiu (36)
METOJIOM CEPEAHBOTO KOE(]illiEHTa POCTY:

Yoy =15-1,07F =16xe; Yoo =15-1,072 =17,2xe;
Viis =15-1,073 =18 4xe; Yiia =15-1,07% =19, 7xe;

Yis5 =15-107° = 21xe;

CyTT€BUM HEJOJIKOM TOKAa3HUKIB CEPEIHBOrO0 aOCOJIOTHOTO MPUPOCTY Ta
CepeaHBOro KoeillieHTa POCTY € Te, 1110 3HAYCHHS 1X [IJIKOM 3aJIeKUTh TIJILKH Bl KpalHIX
PIBHIB TUHAMIYHOTO psiy. [[poMixkHI 3HaYEHHS, SIK1 6araTo B YoMy, a 1HO/I1 1 B BUPIIIAJIbHIM
Mipi BU3HAYAIOTh TEHJCHIIIIO 3MiH MOKAa3HUKIB, [0 CYTl B pO3paxyHKaxX He OepyTh ydacTi.
3a3HayeHuil HeJOJIK 0araTto B YOMY YCYBA€THCS HIJISXOM aHAJITUYHOTO BUPIBHIOBAHHS
PANIB TUHAMIKH.

Ilpuknao 4. B ynpapiiHHI OypsIKOLYKPOBUM BHPOOHHUIITBOM JYy>K€ BaKJIMBa
00'€eKTHBHA OIlIHKA OYIKYBaHUX YpPOXKAMHOCTI Ta IyKPUCTOCTI Oypsika, HA OCHOBI SIKMX
BU3HAYAETHCS BaJIOBHM 30ip Oypska Ta oOcCST BHTOTOBJIEHOTO IyKpy. Ileprmoueprore
3HAYEHHS MalOTh KOPOTKOCTPOKOBI MPOTHO3M MOKA3HUKIB, 110 OPIEHTOBAHI HA MOTOYHUN
BUPOOHUYUH PIK, IKHI OXOIUTIOE MPUOIU3HO MEPI0J] BEPECEHb-CIUEHb.

B ocHOBY po3paxyHKiB cepeHbOI ypOKAWHOCTI Oypsika Ta CEPEeIHBOI IyKPUCTOCTI
3aroTOBJICHOTO Oypsika TOKJIAJICHI 3HaYeHHs BKAa3aHUX MOKA3HHKIB 32 CTAHOM Ha TepIIie
YKOBTHS.

Jl1s ofiepkaHHs Ha3BaHUX TIOKa3HUKIB y arpONPOMHCIOBOMY KOMITJIEKC] IIOICKATHO
pOOJIATH OLIIHKK MacH KopeHs (3 1 numnHs 1o 1 K0BTHS) Ta IyKpUCTOCTI Oypsika (3 20 numHs
no 1 KOBTHA). 3ajmaya Mmojsrac y ToOMy, II00 Ha OCHOBI OJEpXKAaHUX JaHUX, OI[IHUTH
3HAYCHHS IIMX MTOKA3HHKIB 32 CTAHOM Ha | KOBTHSI.

3 MHOXHUHU METO/I1B, SIK1 PEKOMEHI0BaHI1 JIJIs OL[IHKY 3HAYCHHS BKa3aHUX IMOKa3HUKIB
Ha | *KOBTHS, HAMOLIBII MPOCTUI Ta JOCTYNMHUN — 11€ BUKOPUCTAHHS 3HaY€Hb MPUPOCTY
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Oypsika 3a nexanu. st po3paxyHKy NpUPOCTY BUKOPUCTOBYIOTHCS CEpeIHI 3HAUYEHHSI Macu
KOPEHS Ha KOXKHY JIeKay, siIka BUZHAYA€ThCA 32 (POPMYIIOI0:

- Zj:pijsjmj (37)
Pi=—
Zj:sjmj

ae Pi__ cepenne 3HaueHHS Macy KOPEHS Ha i-y JCKAY;

Pij— maca kopeHs B i-y IeKaay j-ro poKy;

Sj — IUIOIIA MOCIBY |-TO POKY;

Mj— TyCcTOTa HACaJKCHHS KOPCHETUIOIB 10 cTaHy Ha 20 cepItHsI J-TO pOKY.
HpHpOCTH PO3PaxoBYIOTECH 32 (bopMyJIOIO (3 7) TOOTO:

APy = P10.07 = P1.07: AP2 = P2g.07 — P10.07: AP3 = P1.0g — P20.073-++APg = P1.10 — P20.09

B tabnuii 4 HaBeneH1 AaHl Npo abCOMIOTHI IPUPOCTH MacH KOPEHs, K1 po3paxoBaHi
Ha OCHOBI CepeHIX 3HaueHb Macu KopeHs 3a 10 pokis.

Tabmuis 4
AOcooTHI HPUPOCTH MACH KOPEHS (1)

Ap P, = p1o o7 ~ Pror A P, = p 20.07 p10.o7 A P; = pl 08 p20.07

39 46 54
Ap4 = P1oos ~ Pros A Ps = P20 — P A Ps = Pros = Pooos

55 50 42
Ap p; = plO 00 ~ Pioo Ap Ps = pzo 00 ~ Pioo Ap Py = p1 10~ Prog

33 24 14

OTpumaBlM JaHi Opo macy KopeHs craHoM Ha 1.07, MOXHa, BUKOPHUCTOBYHOUH
MOKa3HUKU TaOyuiil 4, BUBHAUYUTH OYIKYBaHE 3HAYEHHS HA3BAaHOIO MOKAa3HHWKAa CTAHOM Ha

1.10
P110 = PLo7 + (Af)l +A_p2 + A_p3 + A_p4 +A_p5 + A_p6 + A_p7 +Af>8 + A_pg) (38)

Sxmo nocrynae iHQopMalis 3a HACTYIHI JE€KaJH, TO PO3PAXYHKH BHKOHYIOTHCS
TaKUM YAHOM:

PL10 = P1007 + (AP, + Apg +Apy +Aps +Apg +Ap, +Apg +Apg), (39)

PL.10 = P20.07 + (Aﬁg + AB4 + ABs + A_pe + A_p7 +Al_38 +AI_39)
1T.1.

[Ipunyctumo, 1o cranom Ha 1.07 moTouHOr0 poKy Maca kopeHs ctaHoBmia 25¢2. Toxi
OUiKyBaHa Maca KOpeHs 3a ctaHoM Ha 1.10 cTaHOBUTH

P =25+ (39 + 46+ 54+ 55+ 50+ 42 + 33+ 24+ 14) = 3822

B Tabnuiii 5 HaBeneH1 pe3yabTaTH MOCIIIOBHUX TIPOTHO31B HA OCHOBI 3aCTOCYBAaHHS
a0COJIIOTHUX TPUPOCTIB.
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Pesynbratu mporao3y nocTaTHbo TO4HI. BpaxoByrouwn, o ¢hakTrudHe 3HaYEHHS Macu
KopeHs 3a craHoM Ha 1.10 gopiBHioe 376 T, TO PO3XOUKEHHS IO TOH, YW 1HIIUN OIK
cranoBuio Bijg 376 - 382 = -6 1, a60 1,6%, 10 376 - 367 =9 1, a60 2,4%.

3a TaKUM K CaMHM METOJIOM MPOTHO3YETHCS IyKPHUCTICTh OypsiKa.

Cnix BIAMITUTH, IO MPOTHO3YBAaHHS HAMBaXXIUBIIIUX IMOKa3HHUKIB OYypsIKO-
ITyKPOBOT'O BUPOOHUIITBA (GYHKIIIOHYBAJIO y PEATPHOMY PEKHUMI 4acy MPOTITOM TPHUBAIOTO
qacy.
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Tadmurg 5
Pe3ynbTaTu MporHo3y Macu KOpeHs
3a Maca kopess, 2.

SPOM 101.07| 10.07 20,07 |01.08 | 10.08 | 20.08 |01.09 | 10.09 |20.09 | 01.10

Ha!
01.07 25 64 110 | 164 | 219 269 311 | 344 | 368 | 382
10.07 25 64 110 | 164 | 219 269 311 | 344 | 368 | 382
20.07 25 64 111 | 165 220 269 312 345 369 | 382
01.08 25 64 111 | 161 216 266 308 341 365 | 379
10.08 25 64 111 | 161 212 262 305 337 361 | 375
20.08 25 64 111 | 161 212 257 300 | 332 356 | 370
01.09 25 64 111 | 161 212 257 297 | 330 | 354 | 367
10.09 25 64 111 | 161 212 257 297 336 360 | 373
20.09 25 64 111 | 161 212 257 297 336 363 | 376
01.10 25 64 111 | 161 212 257 297 336 363 | 376

Ilpumimxa: Haj pUCKOIO TaOJIUIN S5 TO/IaHI MPOrHO30BaH1 3HAUEHHS, I11]T PUCKOI0 —

(bakTHUyHI.

2.5. EkcTpanoJisilisi Ha OCHOBI IVIMHHOI cepeIHbOI
Meron MIMHHOI CepeHbOI, SIK 1 pelliTa METOJIB €KCTPArosili, IPyHTY€ETbCS Ha
NPUITYIIEHH], 10 TEHJCHIliA 3MIH MOKa3HWKa, sKa OyJia BUSBICHAa B MUHYJOMY Oyje

nepeHeceHa Ha MailOyTH1 epiojin, TOOTO 0a3yeTbcs Ha BUKOPUCTAHHI 3aJI€KHOCTI:

§’t+k = Yi+k-1 + AYVt4k (40)

ne kK — BenmuunHa ropusoHTty nporHosy (K =1; 2; 3 ...).
AVt — 1€ IpHUpicT, 0 00paxoByeThes 3a hopmyioro 1 K = 1.

AYry1 =AYt + A aAYr 1+ A28Vt 2+ + A (n—) AVt (n-1) (41)
Ayipq = A1yeq + A 24y 5+ +At—(n—1)Ayt—(n—1)' (41)

Vi1 = AeVe + Ao14Yioq + A4y o+ . +/1t—(n—1)Ayt—(n—1)’

1€ 1 — KUIBKICTb POKIB «II€PEAiCTOPIi».
KoeditieHT Aj po3paxoByeThes 3a GOpMYIIOLO:
PARLF (42)
n
1€ | — YUCII0, SIKE 03HAYa€ MOCHIIOBHUM HATYpaIbHUMN P «IIEepeqiCTOpIi», MOYMHAIOYH 3
OCTaHHBOTO;
}— BU3HauaeThCsA 3a Tad. 6.
TaOmursg 6
Busnauenns S
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N 3 4 5 6 7 8
Ji; 0,500 | 0,400 (0,333 | 0,286 | 0,250 | 0,222
Bu3Haunmo 3HaueHHs A UI 'ITHPIUKH.

3rigHo 3 JaHuMH HaBeneHoi Buie Tabmuii npu N=5, $=0,333.
3BiJcH, 3a hopmyiioro (42):

/11:1.0,333:0’067’ iy = 2:0333_ 1100
Ja = 3-0333_ 500, e = 4-0333_ 00
A5 = 0333 _ 333

S0 miicTaBUTH po3paxoBaHi 3HaUeHHS A; y popmyity (41), oTpumaemo:
AYi41 =0,333Ay; + 0,267Ay;_q + 0,200Ay;_» + 0,133Ay;_3 + 0,067Ay;_4 (43)

Oco0iMBICTIO METOAY IUIMHHOI CEpeHbOI € Te, 10 pIBEHb MOKAa3HUKIB, SIKUU
3HAXOAMTHCS OJM>K4Y€ A0 MPOTrHO30BAHOTO MEPIOAY, YAHUTH OUIBIINIA BIUIMB HA 3HAYEHHS

IPOTHO30BAaHUX IOKAa3HUKIB, MOPIBHSAHO 3 BIAJAJICHUMH mnepiogamu. JlocaraeTscs ue
3aBJISIKUA KOE(DIIIEHTY A.

HpOFHOSHi 3HAYEHHS [TOKAa3HUKIB PO3pPaxOBYIOTHCA HACTYITHUM YHHOM:
AYti1 =MVt + 41411 + A24Y1-2 + ..+ A (n-1)AYt—(n-1)
Y41 = Yt +0,333Ay; +0,267Ay;_; +0,200Ay;_» +0133Ay;_3+0,067Ay; 4 (44
J1o = Yeuq +0,333Ay; +0,267Ay;_q1 +0,200Ay;_5 +0,133Ay;_3
Y43 =Yoo +0,333Ay; +0,267Ay;_q + 0,200Ay; 5
J+4 = Yr43 +0333Ay; +0,267Ay; 4

Jt15 = Yt+a +0,333Ay;

Ilpuknao 5. Ha ocHoOBI nanux npuxinady 3 (tabmuis 3) CKJIaJeMO TMPOTHO3

CIIOKUBAaHHS KOHAUTEPCHKUX BUPOOIB HA OCHOBI METOAY IUIMHHOI cepeAHboi. Po3paxyemo
aOCOJIIOTHI IPUPOCTH:

Ayt =Yg — Y5 =150-15,0=0;
Ayi_1 =Y5—Y4 =150-134=16;
Ayi_o =Y4—Yy3=134-122=12,
Ayi_3=Y3—-Y2 =122-115=0,7;
Ayi_4 =Y2 —-Yy1 =115-10,7=0,8;
Buxoasuu 3 HaBeACHUX BHIIIE 3ayIekHOCTEN (41):

\?t+1 =15,0+0,333-0+0,267-1,6 +0,200-1,2 + 0,133-0,7 + 0,067 - 0,8 = 15,8 xe.

Y:t+2 =158+0,333-0+0,267-1,6 +0,200-1,2+ 0,133-0,7 =16,6 xe

20



Yi.3 =16,6+0,333-0+0,267 1,6 +0,200-1,2 =17,3 2
Yiia =17,3+0,333-0+ 0,267 1,6 =17,7 ke.
Yii5 =17,7+0,333.0=17,7 2

PasoMm 3 TuM mepeBara MeTOAy IUIMHHOI CepeaHBOI B TOMY, IO Ha 3HAYCHHS
IIPOrHO30BAaHUX MOKA3HUKIB BIUIMBAIOTH B T1M UM 1HIIIIHM Mipi yC1 JaH1 «IepeaicTopii», B TOH
qac, KOJIM 3HaYEHHSI CepeHBLOPIYHOr0 KoedilieHTa POCTY BU3HAYAETHCS TUIBKU KpaHIMHU
BEJIMYMHAMH JTUHAMIYHOTO PSY.

HasBHICTh ayIbTepHATUBHUX BapiaHTIB IMPOTHO3Y J03BOJISAE CIIeliaicTaM Ha OCHOBI
JIOCBily, 3HAHHS, IHTYIIIT BiA1IOpaTH HaWOLIbII TPUHHATHUH.

2.7. ExcTpanoJisinisi Ha OCHOBI iHIeKCY Ce30HHOCTI

B mpoueci rocrnomapchkoi AiSUIBHOCTI OKpeMi Tally3i HMPOMHUCIOBOCTI, TOPTIBIIS,
NMOOYT CTUKAIOTHCS 3 HUKIIYHUMU KOJIMBAHHSAMH, SIKI BUKJIMKAHI CE30HHUM XapaKTepoM
BUPOOHUIITBA Ta CIIO’KMBAHHSI TOBAPiB 1 MOCHYT.

Ce30nHni konueanHs — 1€ OUIBII YM MEHII CTalll BHYTPIIIHBOPIYHI KOJIUBAHHS B PAJII
JUHAMIKH, 110 OOYMOBJICH1 Crielu(PIYHUMH yMOBaMU BUPOOHUIITBA 1 CIIOKMBAHHS 1aHOTO
TOBapy 4M mociyr. [[ns opraxizamii BUpOOHMIITBA 1 peanizaiii MPOAYKIi CE30HHHUX
BUPOOHMIITBE HAJ3BHYAWHO BAKIWBO BHBYHTH TEHICHIIIO CE30HHUX KOJIHMBaHb, IO
CKJIAJUCS, 1 pO3pOOMTH MPOTHO3 Ha HAWOMMKYy TEPCTIEKTHUBY, TOJOBHUM YHWHOM, Ha
HACTYTHUH PIK.

J1Jist BUBYEHHSI CE30HHHMX KOJIMBAaHb BUKOPUCTOBYIOTHCS CHEIIaJIbHI MOKa3HUKH, SIKi
Ha3MBAIOTHCS 1HACKCAMH CE30HHOCTI, a CYKYITHICTD iX YTBOPIOE CE30HHY XBHUITIO.

3a JaHuUMH, SKI XapaKTepU3yrTh OOCAr peanizauii MNpoayKiii Xiaibo3aBogamu
00'enHanHs (TaONUI 7), pO3paxyeEMO 1HACKCH CE30HHOCTI, MOOYIyEMO CE30HHY XBUIIIO 1
POTHO3 00CATY pearizallii MpoAyKIlii Ha OKpeMi MICSIll HACTyITHOTO POKY.

[HACKC CE30HHOCTI BUBHAYAETHCA 3a (HOPMYIIOHO:

ic = LxlOO%, 42)
y
DN (46)
A
DN WRT (47)
Y s T Tk

Jie y,—CepeHe 3HAYeHHs MOKA3HNUKA 3a IPUHHATHI IPOMIKOK yacy (y HalloMy MPHKIai

Cepe/IHs BEJIMUMHA 32 KOKHUU MICSIIb, Tp.7);
y —CEepEIHE 3HAUEHHS ITOKA3HUKA 32 BECH TIEPIOJ;
K —KIIBKICTB POKIB (k =1, 2, 3, 4);
N — KIIBKICTB MicsawiB (n =1, 2, 3, ..., 12)
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PospaxoBani mis ganux tabauii 3.7 1HAEKCH Ce30HHOCTI ojIaHi y rpadi 8, a ix psij
CTBOPIOE CE30HHY XBHUJTIO.

Taomurs 7
OO0csr peanizaiii xJ11000yJI0YHUX BUPOOIB (THC.T)
Ilpocnos
Pix B Inoexc obcsazy
1-.u 2-‘u 3-'u 4-'u Pason 5a 4 poxu cepedrvory |CE3OHHOCHI peams’a‘zfzz
. pik | pik piK piK sa 4 poxu, g/i Yi Jloo npooyKyii Hfl
MICAY y HacmynHuu
DIK
1 2 3 4 5 | 6=2+3+4+5 | 7=(2p.6) /4 8 9
01 53 54 55 6,4 22,6 5,65 74,6 6,1
02 54 5,6 57 6,7 23,4 5,85 77,2 6,3
03 6,2 6 59 6,9 25,0 6,25 82,5 6,7
04 6,4 6,6 6,7 7,3 27,0 6,75 89,1 7,3
05 7,0 7,2 7,5 1,7 29,4 7,35 97,0 7,9
06 7,5 7,7 8,0 8,2 31,4 7,85 103,6 8,5
07 8,0 8,1 8,5 8,7 33,3 8,33 110,0 9,0
08 8,5 8,6 8,8 9,1 35,0 8,75 1155 9,4
09 8,9 9,0 9,2 9,5 36,6 9,15 180,8 9,9
10 8,3 8,5 9,0 9,1 34,9 8,72 115,1 9,4
11 8,0 8,3 8,6 8,4 33,3 8,33 110,0 9,0
12 7,5 7,9 8,3 8 31,7 7,93 104,7 8,5
Pazom 87,0 | 88,9 | 91,7 | 96,0 363,6 - 1200,0 98,0
B cepen- 7,575 100,0
HBOMY

Jlns mpukiiagy BU3HAYUMMO 1HJEKC CE30HHOCTI JIJIsl MEPIIOro Micsii — ciuHd. Bin
BU3HAYAETHCS K BIJHOIIEHHS CEPEIHBOrO OOCSITY CIOXKMBAHHS B CIYHI MICSALI 32 YOTUPHU
poku 5,65 THUC.T O CEPEIHBOTO CIOKHUBAHHS 3a 12 MICAIIB MPOTATOM YOTUPHOX POKIB
(7,575 tac.t) 1 MHOXKHUMO Ha 100%:

Ic (3a ciuenv) = ﬁ x100= 565 x100=74,6%
y 7,575

,
3a 1HII1 MICSIIl BU3HAYAIOTh aHAJIOT14HO.

[HAEKC CE30HHOCTI ISl CKIIQJaHHS MPOTHO3Y BUKOPHCTOBYETHCS TAKUM YHHOM.
[Ipunyctumo, 1Mo Ha HACTYMHHMHA piK 00'€MHAHHS mependadae peamizyBatd 98 THC. T.
x11000y0ouHux BUPOOIB. [l Toro, mo6 chopMyBaTH MNOMICSAYHUN IUIaH peasizarii
MPOIYKITii MOXHA BUKOPUCTATH HACTYITHY 3aJICKHICTh:

Qi (48)
__n_
' 100

Q)

e 6i — OUYIKYBaHMH MicsTuHHUI 00'eM peanizarii npoaykuii (1 =1, 2, 12);
22



o— OUIKYyBaHHMM PIUHMM 00CAT peanizalii mpoayKIIii;
i— 1HJEKC CE30HHOCTI;
n — KUTBKICTB mepioiB (n = 12).

Jlns mpuKiIaamy BH3HAUYMMO IIPOTHO3HI 3HAYEHHs OOcCATy peaiizarlii Nmpoaykili Ha
HACTYITHUM PIK Ha CiueHb Micsllb. [ 1iboro ckoprucraemoch popmysioro (48). Todto mms
TOro, adW BU3HAYUTH OOCAT peaiizaiii MpOAYKIl B CIYHI OYIKyBaHUH pPIUHUN 0OCAT
peamizaiii mpoaykiiii (98 THC. T) MHOKMMO Ha 1HIEKC CE30HHOCTI CiuHs — 74,6% 1 TiIuMo
Ha 12 ta 100:

—~

Q-ig (civenv) 98x 74,6
n 12

Qeivens = 100 T, =61muc.m

Pe3ynbTaTn po3paxyHkiB HaBeeH1 B rpadi 9 tabmui 7.

3acToCcyBaHHS 1HJIGKCY HE OOMEXKYETbCS TUIBKA JOCHIPKEHHSIM CE30HHOIO
XapakTepy BUPOOHHUIITBA 1 CIOKUBAHHS NPOAYKIIi. B JEKUIBKOX ramy3sx MpOMHUCIOBOCTI
KOJIMBAaHHS BUPOOHHUIITBA MPOJIYKIIii MOB'A3aH1 3 0OCOOJMBOCTAMH TEXHOJIOTII, XapaKTepoOM
CUPOBHHHM Ta 1HIMMH (pakTopamu. Tak, y IyKpOBiii MPOMHUCIOBOCTI BCTaHOBJIEHA 0O0OBa
HOpMa TMepepoOKHU IIyKpPOBOTo Oypsika Ha MOYaTKy BUPOOHUUOTO CE30HY 1 B KIHIII HOT0, SIK
MIPaBHUJIO, HE BUKOHYETHCS, @ B CEpeNHI BUPOOHHUIITBA € YMOBH JJIsl TIepeBUKOHaHHs. Lle
MOB'S3aHO, TOJIOBHUM YHHOM, 3 TEXHOJOTIYHUMH BJIACTUBOCTSAMH CUPOBUHU — ITYKPOBOTO
Oypsika.

3BiJICM BaXKJIMBA 33j]aya BU3HAYCHHS TaKUX JOOOBUX HOPM IMEPEPOOKU ITYKPOBOTO
Oypska Mo JAeKaJax Ha HACTYNMHHUM ce30H, 00 B cepeaHboMy Oyiia 3a0e3neueHa Hopma
nepepoOku He MeHiie 100%. Hopma mepepoOku B LIJIOMY Ha CE30H BU3HAYAETHCS SIK
n00yTOK T000BOT MOTY>KHOCTI Ha BCTAHOBJICHUH KOE(IIEHT BUKOPUCTAHHS MOTY>KHOCTI. B
Tabnuill 8 HaBelEHI JMaHi MPO MPOIEHT BUKOHAHHS J000BOI HOPMHU MepepoOku Oypsika
(BigHOLIEHHS (paKTHUUHOI 10OOBOI MepepoOKu Oypsika 4O BCTAHOBJIEHOI HOPMHU HA CE30H) 1
NOPSJIOK PO3PAXYHKY IPOrHO30BAHOTO (TJIAHOBOT'O) 3aBAHTAKEHHSI IIyKPOBOTO 3aBOTY.

[Toznaunmo: N — 1060Ba MOTYKHICT 3aBOAY;

P,, — no6oBa npoyKTUBHICTh 3aBOJTYy, SIKa BCTAHOBJICHA HA JIpyTre MiBpIYYsl.

y— pPO3paxyHKOBE 3HAYeHHs BUKOHAHHs IUIaHy A000BOI mepepoOku Oypska B
cepeHbOMY 3a JIpyTre MiBpivUsl, sSIke BU3HAYA€ThCS 32 (POPMYJIOH0:

_ 202Q) (49)
y= —;ZQU )

ne Q;— obcAr nepepobnenoro Oypska B i-i 1ekasi j-ro poky.
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Taomurs 8

[Tporuo3 n060Boi nepepoOKu yKpoBOro Oypsika 1o AeKkagax Ha HaCTYIIHUM ce30H

BuKOHa’Z;j{;ZZSg Odg)?;;;;’n;p epod Lobosa npooyxmusenicms, m
Daxmuuno 6 | Bupienane Tndexe IIpu nopmi
Iexaou | cepeonvomy no COIOHHOC nepepodku | [Tpu npozno306anomy
3a PIBHAHHIO mi OypsKa, wo 306AHMAIICEHHI
n’amupiuys, | mpenoa™, (9 §) 100 craanacs (2p4-po):100
Y Y. - (po . yi):100
1 2 3 4 &) 6
10,09 76,02 79,76 87,5 836,3 962,5
20,09 96,2 91,95 100,88 1058,2 1109,7
01,1 99,34 96,8 106,2 1092,2 1168,2
10,1 102,96 98,17 107,7 1132,6 1184,8
20,1 96,61 97,55 107,24 1062,7 1177,8
01,11 99,46 95,69 106,8 1094,0 1154,8
10,11 90,33 93,03 102,06 993,0 1122,6
20,11 82,67 89,85 98,57 909,3 1084,3
01,12 89,83 86,35 94,73 988,2 1042,1
10,12 78,38 82,66 90,69 862,2 997,5
20,12 64,42 78,88 85,594 686,6 951,9
01,01 97,43 75,07 82,36 1071,7 905,9
. 2._ 91,63 91,15 100,0 1007,9 1100,0
MIBPI1YYsI

B tabmuui 8 y mogana B migcymxoBomy psaaky rpadu 3. ITouarkosi mami mms

po3paxyHky rpad 516 €: noboBa noryxHictb — N = 12201.;
VYcranoBieHuil koe(illieHT BUKOPUCTaHHS MOTY>KHOCTI Ha Jpyre miBpiyus — K =

0,92.

OTtxe, miaHnoBa 1000Ba MPOAYKTUBHICTE Ha Apyre miBpiuus ckianae Po= KN = 0,92
- 1220 =1100 T.

Jlani Tabnuii 8 cBigYaTh Mpo Te, L0 HOpMa mepepoOku Oypsika 3aBOJIOM HE
BUKOHYBaJIach. B rpadi 6 HaBeneH1 po3paxyHKOBI, 3 BAKOPUCTAHHAM 1HJIEKCY CE30HHOCTI,
3Ha4YeHHS J000BOT TMepepoOKH IYKPOBOTO Oypsika MO JAeKajgax, SKi J03BOJISIIOTH
3a0e3MeYuTH PUTMIYHY pOOOTY 3aBO/Y 1 BUKOHAHHS HOPMU 3arpy3KH 3aBOJY B LIJIOMY Ha
JpyTe MiBpivUs.
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