MeTo 1 3KCIIEPpTHOTO
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MJIA OLEHKW COCTOAHUA CJIOXKHBIX
OpPraHu3alMOHHBIX CUCTEM

A.T'. Berennkunu, .H. degoceena

PaboTa comepxxuT BBemIeHNE B METO DKCIIEPTHOTO TudpepeH-
IIPOBAHHOTO CIVIAKUBAHUA [JA OLEHKN COCTOSHUA CIOKHOU Op-
PAHU3AIMUOHHOU CHCTEMbl HA 33JaHHBIA MOMEHT BpeMeHu. Tak-
JKe MPeNCTABICHO KPATKOe OINUCAHUE OCOOEHHOCTEN 0OOOIIEHHON
mpeaMeTHON OGIACTH M METOAUKA ONPEIEeJEHUs HANEKHOCTU Ta-
KOT'O IIPOTHO3A.

BBegenune

CymecTByeT MUPOKUN COEKTP 33144, IPU PEIIEHUA KOTOPLIX HEOO-
XOQUMO OIEHUTL COCTOAHME KAKOU-AMO0 MPOOJeMBI Ha OINPemeNeHHBIN
MOMeHT BpeMmeHu B Oyaymem. K aucay sTux 3am1a MOXKHO OTHECTH U3Y-
YeHUEe MyTEeU PA3BUTHUA COIUAILHO-DKOHOMUYECKUX ITPOIECCOB, AHAIU3
KPU3UCHBIX CUTYAIUd B IOJUTUKE U DKOHOMUKE, KOHTPOIbL 33 BBIIOJ-
HEHUEM MEXIYHAPOMHBIX CODVIANIEHUU u psaj apyrux. [lamsas paboTa
MOCBAIIEHA OJHOMY U3 IIOAXOAOB K IPOTUHO3WMPOBAHUIO, AAIOMIEMY YAO-
BICTBOPUTEIBHBIC PE3YJbTATHL AJIA JAHHOI'O KIACCA 3a4a4.

MeTon skcnepTHOrO UM @EPEHIITPOBAHHOTO CIUIAXWBAHUA MCIOIb-
30BAICA IPH CO3JAHWM MPOTOTHUIA WHTELIEKTYAILHOU CHCTEMBI /A
OLIEHKU SAIEPHOU AEATENbHOCTU CTPaH, paspaboTaHHOro mis Mex gyHa-
POJHOT'O areHTCTBA IO ATOMHOU DHEPIUH.
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1. XapakTepucTuku OOOOIIEHHOM IIpejMeT-
HOHU o6JacTu

[ ynoMsaHyTHIX BhIIe TPOOJIEM MOXHO BBIAGAATH HEKOTOPHIE 00-
e XapaKTEePUCTUKYU, KOTOPHIE ABIAIOTCA BAXKHBIMEU MPU BHIOOPE WM
pa3paboTKe METOLOB MPOrHO3UPOBAHUA. BhIfeIeHne TaKuX XapaKTepu-
CTHUK TO3BOJAET BHIPAGATHIBATEL €IWHBIE YHUBEDCAIBLHBIE METOIBLI TIPO-
CHO3UPOBAHUA [ 33,129 TAKOI'O KIACCA.

OmnpeneanM HEKOTOPBIE CBOMCTBA, OTHOIIECHUA HHPOPMAIAA — MO IeIh
[1], koTOpBIE HEOOXOAUMO YIUTHIBATH LIPU HOCTPOCHUU MOJEIEH CIOXK-
HBIX OPTaHU3AIMNOHHBIX CHCTEM.

Onpegeaenne 1. VgeanbHon MHGOPMAIIMOHHON MOAEILI0 IpobmieMbl A
HA30BeM MO BB, KOTOpas aJfeKBATHO OTPAXKAET CTPYKTYPY U JOTUKY
A 7 B 3HAYEHUAX OLEHOK DIEMEHTOB KOTOPOU YUTEHA BCA 603MOHCHAA
uadopMmarua o6 A.

Onpegenenne 2. PeanpHon mHGOPMAIMOHHON MOLEIBLIO IpoOmeMbl A
Ha30BeM Mogenb C, CTPYKTYypa U JOTMKA, KOTOPOU AHAJOIMYIHLI B u B
3HAYEHUAX OINEHOK BJIEMEHTOB KOTOPOU ydTeHa BCa mHbopmamusa o6 A
docmynnas SKCIEPTY.

[IycTs cymecTByeT 0600meHHAA IpeaMeTHAs 00macTb A, a B ee uge-
ATHHAA UHQOPMAIMOHHAA MONEIb, COCTOMIIAA U3 7, SJIEMEHTOB:

B ={by,....b,}.

O6o3Ha4um depes B; cocTosaue B B MOMEHT BpeMeHU i:

Bt = {b1t7 ceey bnt}

CootBercTBeHHO, cocToarue mogenu C' B MoMeHT Bpemenu ¢ 6yget Cy:

Ct = {Clt, ceey Cnt}-

Cocroaaue mogenu C' OGHOBIAETCA DKCIEPTOM IPHU MOJIYICHAUA HO-
Bou mH(pOpManuu. BygeM cauTaTh, 9TO B MOMEHT BPEMEHU { DKCIEPT
neaaet oneHky C', Ha OCHOBE BCEU HOCTYITHOU €My B JAHHBIM MOMEHT WH-
dopmaruu, B pe3yibTaTe 4ero mMojaeis npuxoauT B cocrosaue Cj. Tak
KaK DKCIEPT OOBIYHO MOaydaeT mHdopManuio o C' He MIHOBEHHO, a C
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HEKOTOPOU 3aMePKKOU, TO DIEMEHT Cp, OTPAKAET COCTOSHUE DIEMEHTA
by ¢ HekoToOpbiM omo3 gaaueMm At. [las pasubix saemenToB mogenu C At
MOXeT pa3andaTbcsa. COOTBETCTBEHHO, cocToAHmMe Monenu C' B KaX b
KOHKPETHBI MOMEHT BPEMEHU MOXET aJeKBATHO OTPAXATH COCTOSHUE
A, a MOXeT, U HeT.

Heo06xonqumo BBIAEIUTD CAeayoume 0COOEHHOCTH, BOSHUKAIONUIUE TPU
OLIEHKE COCTOAHUA A, yIeT KOTOpBIX BaXkeH MpH paspaboTKe MeTOI0B
[POCHO3UP OBAHUSL:

e uHOPMAIUA O COCTOAHUU NpeAMeTHOU obmacTu A TpUXOAUT K
DKCIIEPTY U3 PA3IMIHBIX UCTOYHUKOB C 3aAepKKou Af, mpuuem Be-
JUYIUHA, 330€PKKA A PASIUIHEIX DIeMeHTOB A MOxXeT ObIThH pas-
JUYHOW;

® OMHA W Ta Xe MHPOpMAIud MOXET NyOImpoBaTHCA B PA3JUIHBIX
HCTOYIHUKAX;

e oreHka »jaemenTa Monenu C' B MOMEHT BpeMeHU i ABIsgeTCa 0606-
MIEHHOW B TOM CMBICIE, 9TO OHA JEIAETCSI HE TOMBKO HA OCHOBE
HOBOY MOJIyIeHHOU WH(POPMAIUHA, HO, TAKXKE UHTECPUPYET B ceba
BCIO IIPENBIAYIIYIO WH(OPMAILIO.

Omnucanue mpobiaeMbl A ¢ TOMOLIBI0 MOEIN, UCIOAb3YIOMEN OIHN
TOJBKO KOIMIECTBEHHBIE XaPAKTEPUCTUKY, HE BCEr[a KEIATEIbHO U BO3-
MOXHO. YIUTHIBAA JAHHBIA PAKT U OCOOEHHOCTHU OPTaHU3AMAOHHBIX CHA-
CTeM, BO MHOTUX CJIy9aiX UCIOAb3YIOTCA KAMECTBEHHBIE XaPAKTEPUCTH-
KU JIeMEHTOB IpeqMeTHOU obracTu. B 5TON cBa3m Takxke HEOOXOTUMO,
910 OBbI [J1 MOzeau ObLIO COIPABEMINBO YTBEPXK qeHUEe 00 4 JeKBATHOCTH.
Onpepenenue 3. Mogens C ABIIeTCA aJeKBATHO OMUCHIBAIONIEN IIPO-
Oaemy A, eciv Ha OCHOBE OIEHKU COCTOAHUA A, TOJYy9IEHHOU C UCIOIb30-
BanueM C, BRIpaOOTAHO aJeKBATHOE YIpaBIAollee peureHue [2].

2. Cxema meToga sKcrmepTHOro gudgpdepeHiimn-
POBAHHOI'O CIVIQXKUBAHWUSA

Kaxk m3BecTHO, 3a1a9a IPOrHO3UPOBAHAS 3aKII0OIAETCA B TOM, ITOOBI
BU/IMMBbIE, BHICTYIIAONINE HA MOBEPXHOCTH SABJIEHUS CBECTH K NEUCTBU-
TEeIbHOMY BHyTpeHHeMy (HeoOxomumomy) asuxkenuio. Orciona creayer,
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3T1an opMupoBaHns TpeHaa

| Bbibopka oLeHok 13
| 6a3bl AaHHbIX
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|
|
|
|

Puc. 1. Cxema meronma I /C.

YTO BCE BUJBI IPOTCHO3UPOBAHUA MOXHO PACCMATPUBATH KAK HIPUAIOKE-
HUE METOIO0B aHAJIU3A 00BEKTUBHBIX IpomecCoB K NCCIACJOBAHUIO TCHICH-
WU Pa3BUTHA DTUX IPOLECCOB. TeM caMbIM CTAHOBUTCS LEIeCO00Pa3-
HBIM IPUMEHATH Pa3sHOOOpa3HbIe METOLbl OOHADYKEHUA U DKCTPAIIOJIA-
nuu npeobrafalomell TeHICHINN Pa3BATHA aHAIM3UPYEMOro O0BEeKTa,
MCIONb30BATH Ui NPOrHO3MPOBAHUA HAUJEHHBIC B3AUMOCBA3M MOKA3a-
TeJIeﬁ 7 3aKOHOMEPDHOCTHU UX U3MECHCHUA.

Merog skcmeprHOro muddepenmuposansoro criaaxusanus (I/1C)
[JIA IPOIHO3UPOBAHUA OLEHKYM COCTOSHUSA CJAOXKHOM OPraHU3AlMOHHON
CHCTEMBI BKIIOYAeT B ceOs caeayomme >rans [1]:

e BLIGOD DIEMEHTA (IeMEHTOB) MOJAEIN MPEeJMETHOU OOIACTH;
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e npeobpa3oBaHUe UCXOMHOT'O PAA OLEHOK;

o (dopMuUpOBaHUE TPEHA;

e BEIOOD METOIa IPOrHO3WPOBAHUIA;

® pacUeT IIapaMeTpOB BEIOPAHHOI'O METOA;

® BLIYKCJICHUE IPOTHO3HOM OIEHKU DJIEMEHTa, (DIEeMEHTOB);

[ ] BepI/IqL)I/IKa,HI/I}I IOy I€CHHBIX PDE3yJ/IbTaTOB.

Cxema meroga I/C orpaxena na puc.l.

2.1. Bpemsa Xku3Hu dj1€eMeHTA

dueMeHTOM ¢; Mogean C' mpobaeMbl A MOXeT OBITH MPOIECC, ABICHUE
win 06beKT. Kax Ibii bIeMeHT MONeNU ¢; MMEET CBOE «BPEMS KU3HIUY.
Bpewms xu3nau siaeMeHTa He ABIAETCI MOCTOAHHON Beauanuaon. OHO B pas-
JUIHBIX YCIOBUAX MOXKET IPUHUMATD PA3IUIHBIE 3HATCHUA, & TAKKE U-
HAMUYECKUA MEHATHCA C TedyeHmeM BpeMeHu. Tak, HanpuMep, 3a1epKKa,
¢ PUHAHCUPOBAHUEM YBEIUIUBACT BPEMA KU3HU MPOIECCA CTPOUTETh-
CTBA.
Onpepgenenne 4. Bpema scusnu saemenma (7y) — DTO IMEPUOJ BPEMEHHU,
33 KOTOPBIU IIPOLECC MOXKET IIPOUTH IONHBIN UK pa3BuTus [1].

[TapameTp 8pems sHcusnu saemernma 7y ucnoabsyercs B meroge I /1C
HA CJAETYIOUAX DTAMAX:

e 11pu (GOPMUPOBAHUYU TPEHA,
e 11pu BrIOOpe MeTOoa IPOTHO3UPOBAHUA,
e IIpV IIPOTHO3WPOBAHUY,

e 1Ipu BepupUKAIUY IIPOrHO3A.

OO6BIYHO TOYHOE 3HAYMEHUE BPEMEHU XU3HU Y A KAXK 00 KOHKPEeT-
HOT'O DJIEMEHTA DKCIEPTHI Ha3BaTh 3aTpyaHaoTca. OTHAKO y KaXA0r0
3JEMEHTa €CTh MUHUMAJIBHOE 3HAYCHUE BPEMECHU XU3HU Ypin, 38 KOTO-
pOE€ DJIEMEHT MOXET HPOUTHU MOJIHBIA My Th PA3BUTHUA [IPU CAMBIX OJIar0-
npuATHLIX yeaoBuax. Meron J/1C nmo3BoiseT aHAIU3UPOBATEH AUHAMUKY
PA3BUTHUA DIEMEHTA U B 3ABUCUMOCTY OT €€ U3MEHEHUs BBIYUCAATH AeU-
CTBUTEIBHOE BPEeMsA XU3HU.
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ComocTaBieHre MUHUMAJIBHOI'O W PACIETHOrO BPEMEHU XW3HU DJe-
MEHTA, C; HO3BOJLAET CIVIAXKWBATH PE3KNE U3MEHEHUA B 3HAYEHUAX OIEHOK
¥ [OTYyYIaTh JOHNOJHUTEJNbHYI0 HH(POPMAINIO.

2.2. Oran orbopa JaHHBIX

DdopmupoBaHUE HCXOMHOTO PALA OIEHOK SABIAETCSI OMHUM U3 BAXK-
HBIX DTAIOB MOJATOTOBKA AAHHBIX [ IPOTHO3MPOBAHUA. DTAl 0TOOpA
OAHHBIX IPEICTABICH HA pUc. 2.

MpeaBapuTenbHas o6paboTka AaHHbIX

OT160p no OT160p no

BpeMeHU 3HayYeHuo

|

Jlornyeckuin aHanus
OVNHAMUKN U3MEHEHUSsI
OLeHOK

BbiGop onTumansHoro
KonmyecTBa AaHHbIX

Puc. 2. Craguu orbopa maHHBIX.

[MycTs ¢; - saement mogeaun C, OIEHKY KOTOPOrO HEOOXOAUMO CIIPO-
CHO3UPOBATH U Q¢, = {qgi, qgi, e thki — MHOXECTBO BCEX OIIEHOK DTO-
IO DIEMEHTA CAEIAHHBIX KcnepToM (31ech k = |Q¢,| — MOWHOCTE MHO-

xecrBa (¢, ). Torga Qc, = {qgi,qgi, e ,(jt(ii — MHOXECTBO OTOOpaH-

). 3agaden sTama

HBIX OIIEHOK HA dTare 0T60pa JaHHBIX (31ech [ = ‘ch
oTOOpa MAaHHBIX ABIAETCA MOIYyIeHWE IIOMIMHOXECTBA WH(POPMATUBHBIX
OIIEHOK QCi U3 MCXOJHOI'O MHOXECTBA BCEX OLEHOK (Q¢; A IOCIeLyIo-
ero MporHo3mpoBanuia. HeBO3MOXHOCTD MCIOIb30BAHUA MPU IPOTHO-
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3UPOBAHUU BCEX DJIEMEHTOB MHOXECTBA OIEHOK, OOYCJIOBICHA CBOUCTBA-
Mu uHGOPMAIUHT, IOCTYIAIOMEN K DKCIEPTY.

Ha sTame or6opa ZaHHBIX MPOUCXOMAUT MpeABapUTEIbHAI 00padboT-
Ka u peobpa3oBaHMe MCXOMHBIX AAHHBIX M O0JerdeHmsa BHIOOpa BHUIA
TPEHa Iy TeM CIUIAXWBAHUA U BEIDABHUBAHUA UCXOJHOIO DAL, & TAKKE
JOTUIECKUY AHAIN3 OCOOEHHOCTER IPOIecCa. 3AeCh OMPeIeaaeTcsa ONTH-
MaJIbHOE KOJUIEeCTBO OLIEHOK, HEOOXOMMMBIX [IJIS IPOBEICHU HAIEXKHOT'0
MPOTHO3a, TPOBOAUTCA HEMOCPENCTBEHHBIN AHAIA3 MHOXECTBA, OIIEHOK 1
X HAJEXHOCTH, PACIO3HAIOTCA 00pa3bl HECTAHAAPTHRIX cuTyanui. Ha
BBIXO/IE DTOT'0 DTAIA MOABIAIOTCSI MAaHHBIE, HA OCHOBE KOTODPBIX MOXHO
CTPOWTH NMPOTHO3 PAa3BUTHUA DIEMEHTA (JIEMEHTOB) HpeaMeTHOU o0maa-
CTH.

PaccMoTpuM HECKOTBKO BO3MOXHBIX CATYAIMN HA dTame 0T60pa JaH-
HBIX.
Cumyayus 1. llycTs B TedeHUe MHA DKCIEPT MOIYIUI 17 WH(POPMAIMOH-
HBIX COOOIIEHUU, OTHOCAIUXCA K OJHOMY U TOMY XK€ DIEMEHTY MOIeJu.
Torpa, x koHIY AHA B 6a3y MaHHBIX OyAyT 3aHECEHBI HECKOILKO OIle-
HOK COCTOSHUS DIEMEHTa MOJCIN ¢, ..., ¢; ', KOTOPbIE HE OTPaXKaIoT
IWHAMUKY Pa3BUTHUA DJIEMEHTA. Boree TOro, mocaemHsAs ONEHKA, [THS qtclc ‘
MHTETPUPYET B celsa BCIO MOJYIEHHYIO B TedeHWe THA mH(popManumio. B
TAKOU CATyauu ObLIO OBl Pa3yMHO OTOMPATH B TPEH/ HE BCE OIEHKH,
TOJBKO MOCIEeNHIOI OIEHKY THA. TaKyio CUTyalwio IpegiaraeTcsa obpa-
6aTBEBATH CAEAYIOIMUM 00pa3oM.

[Iycts A 06o3HAYAET CUTyanmio, a 4 — JEUCTBUE:

A: Hmeercs pan OLEHOK, CACTAHHLIX B OJUH I€Hb qtck Lo =qtck i

Z1 : OrbupaeM mOCIEIHIOI ONEHKY MHS U3 DTOTO PAIA (Ig" = qti L
Torma mpaBmIO BEIBOAA BHITVIAIUAT CAEAYIOMNUM 00pa3oM:

ECJIN: | curyanuma A

TO: BBINIOJIHUTE JIEUCTBUE 1.

Cumyayus 2. DKCIepT MOLy 9ua UHQPOPMAIMOHHOE COOOLIEHNE, TTOATBEP-
XK JArolIee IOCICIHIO NMENIYIOCA OICHKY, U, [IO3TOMY, OH HE M3MEHAET
ee 3Ha4YEHMe, TO €CTh qg" = qgi_l. CremnoBaTeabHO, MHOXECTBO OLEHOK
[OMOMHACTCA HOBBIMM OLIECHKAMM, HE OTPAXAIOIIAME NUHAMWUKY DPa3BH-
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TWsA, & TOABKO JHUIIb [IOATBEDXKIAOUMMA TOCIETHIOI OIEHKY. JTa CH-
Tyanusa o6pabaTeIBaETCA CIeAYIOMUM 0O6pa3oM.

[Iycts B, C, D 0603Ha49a10T CATYyaIuu, a Zo — ICACTBHUE:

B : Nwmeercsa psn mocieqoBaTEIbHBIX OMEHOK C OAWHAKOBBIM 3HAME-

oM ¢ =g =...=q;" ;

C : 2TOT piajg HAXOAUTCA B KOHIE MCXOMHOrO HabOpa MAHHBIX, TO
ecTb j = k;

D : Tlepuojs BpemMeHu MexXIy MEPBOU M MOCJIETHEU ONEHKOU 3TOr0

pAma HeOOJIBIION;
Zy : OrbupaeMm caMmyio PAHHIOK ONEHKY U3 DTOr0 PAIA, qgi = qt(;i_m.
Torga NpaBUIO BHIBOAA BBILIALUT CICAYIOMMUM OOpa3OM:

ECJIN: | (curyanus B) U-HE (curyamus C) W (curyamus D),
TO: BBLIIOJHUTE JEACTBUE 9.

Caenyrommum sranom meroga I/ C sasiaserca BEIOOP METOLA IPOTrHO-
3UPOBAHMUA.

2.3. BriGop MeTOga MPOrHO3UPOBAHUSA

Ha ocHOBe cpaBHATEIBLHOI'O aHAIN3A CYIIECTBYIOUUX METOLOB IIPO-
PHO3MPOBaHUA (1| MIA HPOrHO3MPOBAHUA OLEHKU COCTOSHUA DIEMEHTOB
Mozienun A OBLIO peleHo MCIOMb30BATH METO] HAMMEHBIINX KBAIPATOB
IJIA KPATKOCPOYHOI'O IIPOTHO3WPOBAHUA M METO[ DKCIIOHEHIIMAJIBLHOI'O
CIVIAXKUBAHUA MU CPEIHECPOIHOrO MPOrHO3UPOBAHUA [3, 4].

[Tpu BEIGOpE METOMA TPOTHO3UPOBAHMS OIEHUBAIOTCI TaKUE I1apamMe-
TPBI KaK BpeMs YIpeXAeHUs IPOrHOo3a, «BpeMA XU3HU» IIPOoIlecca, KOIU-
YeCTBO NJaHHBIX B CO3MAHHOM HA IPEIBIAYIIEM DTAIEe MHOXECTBE U [P. U
BBHIOMPAETCA THUI IIPOTHO3a, — KPATKOCPOIHBIN WM CPEIHECPOTHBIN.

2.4. DTan NpoOrHO3MpPOBAHUA

Ha sTame npoenosuposanus MPOBOAUTCA HEMOCPEACTBEHHBIA PACIET
[IapaMeTPOB BEIOPAHHOT'O METO /14 TPOrHO3UPOBAHUA, AHAJIUIUPYETCA TU-
HAMWUKA U3MEHEHUA OIMEeHOK, 0O0pabaThIBAIOTCA UCKIIOYIUTENbHBIE CUTYA-
U7, BHOCATCA COOTBETCTBYIONIME KOPPEKTUBHI B IIPOMECC IIPOrHO3UPO-
BAaHUA U CIVIAXKUBAIOTCA IMOJydYeHHBIE Pe3yabTaThl. B caydae pa3BUTHUA
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— Onpep.eneHme Thna nporHo3a ——

KpaTkocpouHbiii | CpegHe-n
A ONrOCOYHbIV

Memo0 HaumeHbLWux Memod aKcrioHeHUuanbHo20
keadpamoe cenaxusaHus

PacueT napameTpos PacyeT napameTtpos

3KCTPanoOnNALUMOHHOW PyHKLMM SKCTPanoONAUMOHHOW PyHKLMM
\4 \
BblyncneHne nporHo3HOW OLEHKM Bblyncnexne nporHo3How OLEHKN

AHanu3 nony4YeHHbIX
L pe3ynbTaToB U
UX CrnaxvisaHue

T

Puc. 3. Cxema »Tama npOorHO3UPOBAHUA.

Pa3IMYHBIX HEOXWAAHHBIX CATYyaUull B IpeaMeTHOU obmactw, (Hampwm-
Mep, MOSBICHUE HOBOU CEHCAIMOHHOW HHMOPMAIA O KOHKPETHOM ee
DIEMEHTE) COCTOAHUE DIEMEHTA W 3HAIEHUE OIEHKH COOTBETCTBEHHO MO-
XKET KAIeCTBEHHO M3MEHUTHCA. Ha 5TOM DTame 0TciexuBaloTCa U TaKue
curyanuu. CxeMa 3>Tana OpOrHO3UPOBAHUA M300paXxeHa Ha PHUC. 3.

3. Bepudukanusa nporaosa

3.1. Ouenka AOCTOBEPHOCTHU IIPOTHO3a

Ha sroM srame ompegenseTcs TOBEPUTEIbHBIM MHTEPBAI IPOTHO3A
(mru TOYHOCTD) ¥ €ro HaneX)HOCTh. [l0CTOBEPHOCTH IPOrHO3a TECHO CB-
3aHa C JOBEPUTEILHON BEPOATHOCTHIO IPOrHO3a [4], OZHAKO /I OLEHKU
KadeCTBa [IPOrHO3a BBOAUTCA TAKXKe HOHATHE HAJEXKHOCTH IPOCHO3A.
ITox HAZEKHOCTHIO IPOrHO3a MOHMMAETCS CTEIeHb YBEPEHHOCTHU B TOM,
YTO OIEHKA DIEMEHTa MOJEIN IPUMET CIPOTHO3UPOBAHHOE 3HAYUEHUE B
3aJaHHBIA MOMEHT BpeMeHu B OyayueM. [[oBepuTeIsHBIN HHTEPBAI TPO-
[HO3a BBIYUC/AETCA Uepe3 CpefHee KBAaJPATUICCKOEe OTKIOHEHWe (CTaH-
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IapTHOE OTKJIOHEHUE) (PAKTUIECKUX HAGIIONEHAN OT PACIETHBIX, [TOJY-
YEeHHBIX [PV BHIDABHUBAHUU NWUHAMUYECKOrO psajga [4].

B ofmem Buge mOBEpUTEILHBIN HHTEPBAI IS TPEHA OMPENeaaeTCa
KaK

gt + tasgja

rjie s; — CpeAHAd KBaAPaTWIeCKas OmmMOKa TPeH[A,
U — pacIeTHOe 3HAUYEHUE 1y,
to — 3Hadenue a-kpurepud CThIOAEHTA.

3.2. Ouenka HaJeXHOCTHU HMPOTrHO3a

Ouenka HAMEKHOCTHA TPOrHO3a 6ABUPYETCA HA JOTUYIECKOM AHAIU3E
IO TMHOX€ECTBA OIEHOK Qci, IOy IEHHOT'0 MOCE IPEeABAPUTEILHON 00pa-
60oTku ucxoguoro paga. Ha HameKHOCTH IPOrHO3a OKA3BIBAIOT BIUIHUE
TaKue mapaMeTpHl, KaK:

e HaJW4IWe MaHHBIX AJI IPOTHO3WMPOBAHUA,;

® [IepMOJ BPEMEHU MEXAY NBYMA HNOCIETHUMU OIleHKAMU;
® MOHOTOHHOCTH M3MEHEHUA 3HAYMEHUN OIEHOK;

® [IepMOo[ YIIPEX JeHUA IIPOrHO33;

® OTHOCHUTEIbHasA CKOPOCTb U3MECHECHUA HOCJIG,II;HGIZ OLOCHKHN 1 OP.

B mamHOU cTaThE PACCMATPUBAIOTCA TOIBKO YIOMSIHY THIME BHIIIE A~
paMeTpH.

Kax bl u3 HUX BHOCAT CBOU BKIAJ B (POPMUPOBAHUE HALEKHOCTHU
nporuosa. O603HaYMM Yepe3 1 HaJAeXKHOCTh NPOorHo3a. [lycrs 06aacThio
OpUHUMAEMbIX 7 3HadeHun Oyget uarepsar [0, 1], To ects r € [0, 1] (rpa-
HUYIHBIC 3HQYICHUA KOTOPOIr'O 0 nl MOryT COOTBETCTBOBATH Ha,HBbICHIefI
U HAMMEHBIIEH CTEIeHN YBEPEHHOCTH B PE3yJAbTaTe IMPOrHO3a COOTBET-
CTBEHHO).

O603HAYMM CTENEHb BAUAHUA KOIMIECTBA JAHHBIX [IJISA ITPOTHO3UPO-
BaHUA HA HAIEXKHOCTH IMPOrHo3a depes d. [lycTh 061acThbi0 MpUHUMAE-
MBIX IapameTpoM d 3HadeHun Oyaer marepsax [0,1], To ects d € [0, 1].
Anamorudso cTeneHb BIMAHUA
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® IIEPUMOa BPEMEHM MEXY ABYMS IMOCAETHUMMA OIMEHKAME HA HaTeX-
HOCTb IIPOrHO3a 0603HaIUM depes g, g € [0,1];

® MOHOTOHHOCTY M3MEHEHWs OIEHOK Ha HaJeXHOCTh MPOTHO3a 060-
3HaduM 1epes m, m € [0,1];

e Ilepuofa YIPeXIeHWd, AeIaeMOro IPOTHO3a Ha ero HaleXKHOCTD
o6o3HasmM gepes u, u € [0, 1];

® CKOPOCTHU W3MCHEHUS 3HAYCHWA MOCTeTHEeH ONEeHKH OTHOCUTEIHLHO
npegbiaymen o6o3uatmm 1epes b, b € [0, 1].

[Iycts rq @ rq € [0,1] — Bec (Bkaajx) mapamerpa d B 06myo Ha-
AeXHOCTb MPOTHO3a. AHamorm4ro rg : 14 € [0,1], 7 ¢ 7y € [0,1],
Tyt Ty €10,1], 7y o 7 € [0, 1], — Beca mapamerpos g, m, u, b coorser-
cTBerHO. Heo6X0mM0 OTMETHTD, 9TO CyMMa 3HAMCHUH BKIAIOB JOKHA,
paBHATHCA 1, TO eCThb

Zﬂ' =1, rae i € {d,g,m, u,b}.
i

Tornga 3HaMEHWE HAMEXKHOCTH T [JISA IPOrHO3a BBIMUCAAECTCA CJAETYIO-
muM 06pa3oM:

r=1-ryd—reg —rmm —r,u— 3.

Huxe onuceIBaroTCA CIIOCOOHI BHIYACICHAA CTEIeHEN BIUSHUA KAX T0-
ro mapaMeTpa Ha, HAJEeXHOCTb IIPOrHO3A.

CrTeneHp BAMAHUA KOJMWYECTBA JAHHBIX [IJA IIPOrHO3MPOBAHUI
d HA HAAEXHOCTH IIPOrHO3a.

Od4eBuHO, 9TO NpK HaAUYIMK He GoJIee OMHOU OLEHKU TPOTHO3UPOBA-
HIE IPOBOAUTH HE MMEET CMBICAA, TaK KaK HEBO3MOXHO BBIABUTDL TEH-
peHnwio. Jem GOsbIne OIEHOK MMEETCS, TE€M BHINIE HAAEXKHOCTh IIPOrHO-
3a.

[Iycte N oTpax)aeT KOAMIECTBO MAHHBIX, HEOOXONWMBIX IJIA IIPO-
BeIEeHUs Ka<IeCTBEHHOI'0 MPOTHO3a. BygeM camTaTh, ITO HPUA HAJATUU
OAHHBIX Oouabime 1eM N BIMSHEE DTOr0 MapaMeTpa Ha HATEeXKHOCTH IIPO-
PHO33 HE YUYUTHIBAETCA. SHAUYEHUE HMapaMeTpa d BHIYUCIAETCI CAELyIo-
M CIIOCOOOM:
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2
K-2 .
d= 1—<m> s eCHHN>K>2, (1)

1 WHAYE;

3aecs N — 9UCI0 OIEHOK, HEOOXOAUMBIX, A IPOBEIEHUA TPOTHO34;
K — x0omriecTBO OLEHOK, UCIOTB3YEMBIX A MOCTPOEHUA IPOrHo3a. K =

min(N, (), rge | = ‘QCZ

Takum o6pasom, ucxogsa u3 (1) BuAHO, 9TO ecium y HAC UMEETCA He-

OGXOAHMOG KOJINYICCTBO OTAHHBIX AJA IPOTHO3UPOBAHUA, TO 3HAICHUE IIa-
pamerpa d pasuo Hymo d = 0. Ecanx xe y Hac ecTb Bcero jBe OLEHKH,
TO 3HaYEHME mapamerpa d Oymer pasHO 1.

CreneHb BIMAHUA IEPUO/JA BPEMEHM MEXAY ABYMs IOCJIEJHUMM
OIleHKaMM ¢ Ha HAJE€XHOCThb MPOrHO3a.

O6o3HaMuM Hepuoj BpeMeHH MEeXJAY ABYMS IOCIeJHUME OIEeHKAMUI
qepes Aty, Aty =ty —tp—1. 310eCh ty U t,_1 — MOMEHTHI BpEMEHU, KOT'Ia,
ObLIM CIETaHBl MOCIENHAS OeHKa (n) u mpegnocaegusas (n — 1) omeHka
COOTBETCTBEHHO.

ECJII/I MEX Ay ABYMsA IMMOCJAECAHUMUY OIICHKAMU IIPOILIO JOCTATOTHO MHO-
r'0 BpEMEHH, TO B 3TOT IIEPHUO/ MOIVIK IIPOU30UTH KaKHe-IH00 KaTeCTBEeH-
HbIE M3MEHEHUA B COCTOAHMM IMPEAMETHON O0JIACTH M, CICLOBATEIBLHO,
HAI€XKHOCTH IIPOTHO3A, OCHOBAHHOI'O HA CYINECTBYIOIIWX TAHHBIX, CHHU-
KAETCA.

[Ipu BEIYMCICHNY 3HAYMEHNA ¢ COIOCTABIAETCS IIEPUO/ BPEMEHN MeX-
oy OByMs mociaeaHuMu orneHkamu At, CO «BpEMEHEeM XW3HW» MPOLECca
7. BBegem mapamerp t, — IpOMeXyTOK BpeMeHH, IPU KOTOPOM MOXKHO
CYMTATH IPOrHO3 HAJEXKHBIM, TO ecThb ecm Aty, < t,, TO MOXHO CINTATH
g = 0. Torga 3HAYeHNE ¢ MOXHO BBIIHACIATEH CIEIYIOMAM 00Pa3oM:

0, ecmuAt, < tp;
Aty —t
g = ’yf—tpp’ eCJII/Itp < Atn g v
1 WHAYE.

3HadeHre t, MOXeT 3a4aBaThCA DKCIEPTOM, OJHAKO B OOIIEM CIyIae
tp 3aBUCHT OT BPEMEHW JKM3HM IPOLECCa Y. ABTOPAME IIPeIaraeTcsa
cregyiomee coorHomenue t, = 0.05y [1].
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CreneHp BIUAHUA MOHOTOHHOCTH M3MEHEHUs OLEHOK 711 HA Ha-
JE€XHOCTh IIPOrHO3a.

Eciu 3HaYEHUA OIEHOK M3MEHAIOTCA MOHOTOHHO, TO MOXHO Ipe.-
[IOJOXUTH, 9TO JIEMEHT Pa3BUBACTCA CTAOWIBLHO U OIEHKAM DKCIEPTA,
OCHOBAHHBIM Ha MMEIOLICUCA (MOCTymaomen) nHOPMAIAT, MOXHO N0~
BEPATH. SHAYUT MOXKHO CYMUTATH NAHHBIE HOCTATOYHO HANEKHBIMU U,
cregoBaTenbuo, m = (. Eciu ke 3HAa4YeHWA OIEHOK MEHSIOTCA CKAIKO-
00pa3HO B PA3IUYHBIX HAIPABIEHUAX, TO HAMEKHOCTH IPOrHO33, CHUXKA-
ercs.

[Iycts m™ — 9@CI0 «BO3pACTAHWA) 3HAYEHUH OIEHOK:

k—1
+_ +
m —E m;

i=1

rae k — 9uciao OIEHOK, UCHOJb3YEMBIX Ui MOCTPOEHMI IPOrHO3a,
m+ — 17 €CIn Y41 2 Yi,
¢ 0 wunaue.

[IycTs m™ — 9IUCIO «CHUXEHUN» 3HATCHUU OIEHOK:

k—1
m = E m; ,

=1
rae k — 9UCIO OIEHOK, UCIOJAb3YEMBIX A IOCTPOEHMI IPOrHO3a,
- 17 ecan Yi+1 < Yi,
0 umnade.

Torma cremneHb BAMAHUA MOHOTOHHOCTHW WM3MEHEHUs OIEHOK HA Ha-

IEXHOCTH IMIPOTHO3a 1M MOXET ONPEReNAThCA CASTYIONUM 06pa3oM:

2min(m™,m")
e TR
Crenenb BIMAHUA MMEPUOA BPEMEHU MEXIY AATOM MOoCTIeqHen
OLIEHKM U AaTOM, Ha KOTOPYIO A€JaeTCA MPOoruo3 (mepuoj ymnpe-
XK/EHUA) HA HAJEXKHOCTH MPOrHO3a.
Buoonre BO3MOXHBI Caydawm, KOrga (OpMa KPUBOU, ONMMCHIBAIOMIEN
TEeH/IHITNIO, BHIOPAHA HEMPABAILHO WIM KOTJA TeHJCHINA DA3BUTHA B

OyayleM MOXET CyHIECTBEHHO M3MEHUTHLCA W HE CIEI0BATH TOMY THILY
KPUBOU, KOTOPBIN OBLI IPUHAT IIPU BEIPABHUBAHUY. B mocienueM ciydae
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OCHOBHOE JOIYIEHNE SKCTPAIOIAIIA HE COOTBETCTBYET (DAKTUICCKOMY
moJaoXeHuio Bemer. HalieHHas KpUBas JUIIb BHIDABHUBAET AUHAMUIIE-
CKMI DAL W XApPAKTEPU3YeT TEHACHIWIO TOJBKO B IPENEIaX MEPUOIA,
OXBAYEHHOT'0 HAOMIOAEHMEM. JKCTPAMOIANUA TAKOrO TPEHIa Hem30ex-
HO IpHUBEAET K OMMUOOIHOMY Pe3yJAbTaTy, IPUIeM OMMOKY TAKOI'O POAA
HEJb3A OLEHWTH 3apaHee. B CBA3M C 5TMM MOXHO JWIOIL OTMETHTH TO,
YTO, MO-BUAUMOMY, CIEAYET OXWUAATH POCT TAKOM MOTDPEMHOCTH (WIK
BEPOATHOCTHU €€ BO3HUKHOBEHUA) IPY yBEIUIEHUN IEPUOAA, YIIPEXK TEHUL
IPOrHO3A.

CymecTByeT sMIMPUIECKOE IIPABUIO: YeM OOJIbIIe TIEPUO YIIPEXK [e-
Hus (IepUOJ BpeMEHU MeX Ay AaTOU IOCIeJHEN OIEHKW U JaTOU, HA KO-
TOPYIO AEIaeTCA MPOTHO3), TEM MEHBIIE HAJEXKHOCTD IIPOTHO3A.

[Iycts L — mepwop yupexeHud, Ha KOTOPHIM HEOOXOAMMO CIEIATh
nporuo3. O6o3naumm 4epes t;, (B obwem caygae t, € [0,7]) — mepuon
YIPEXJEHNA, HA KOTOPHIM MOXKHO AeIATh HANEXKHBIM IIPOrHO3. Torma
CTEIeHb BINAHUA EPUOJA YIPEX TeHNUI Ha HALEKHOCTH IIPOrHO3a U MO-
XKEeT BBIYUCAATHCA CASAYIOIUM 06pa3oM:

0, ecan L < tp;
L—t
u = vft;}zl’ ecm tp, < L <y
1 WHAYeE.

CreneHb BINAHUA CKOPOCTU M3MEHEHUA IOCICTHEH OIEHKHU HA
Ha€XXHOCTH IIPOrHO3A.

Ecau 3HaeHRE MOCIEHEN ONEHKY PE3KO MEHAETCA, TO 3TO O3HATALT,
9ITO B CHIY KAKNX-TO IIPUYUH MOI'VIX HpOHBOﬁTI/I Ka,KI/Ie-JII/I6O Ka9€eCTBECH-
HBIE U3MEHEHUA B COCTOAHWE TpeaMeTHOu obmactu. [[ockKoabKy BKIAM
HOCJIeAHeﬁ OIICHKMU IIPXA IIPOTrHO3UPOBAHUN MAKCUMAJICH, TO HAOACXKHOCTH
IPOrHO3a, OCHOBAHHOTO HA CYNIECTBYIOIIX MAHHBLIX, CHUXKAETCA.

O603HAIUM I€DE3 Yipin U Ve COOTBETCTBEHHO MUHUMAIBHOE U PACIET-
HOE BpeMeHa XM3HM npornecca. IlycTs 3 — CKOpOCTb pa3sBUTHA IPOIECCA.
Tak Kak CKOPOCTH Pa3BATHUA IPOMIECCa 0OPATHO MPOMOPHUOHAIBHA €0
BpeMeHU Xu3Hu ([ = %), TO MAKCHMAIBHAA CKOPOCTD Pmax U PealbHAA
(pacieTHan) CKOPOCTH [3; BEIMUCIAIOTCA CASAYIOMMM 00Pa3oM:

1 1
Bmax:—a ﬁc:_-

‘min Ye
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O6o3HauuM 9epes3 (g5 — CKOPOCTH M3MEHEHUA MOCAEIHEN OLEHKU:

Biast = Yn " Yn—1

last t —tn 1
COHOCT&BJIGHHG CKOPpOCTU M3MCHCHWUS HOCJIerquI;JI OILI€EHKU C MaKCH-
Ma,JII:HOﬁ n pa,C‘IeTHOﬁ CKOPOCTAMM M3MECHECHUA OLCHOK JJEMEHTA ITO3BO-
JdeT YBUJETHh PE3KHe M3MEHEHUA B MOPAIKE MPOTEKAHUA IMIPOIECca W,
CIea0BATEIbHO, YI€CTh UX B BBITUCJICHUN HAOECXKHOCTHU IIPDOrHO3A. CTe—
II€Hb BINAHUA CKOPOCTU M3MECHCHUA 3HAICHUA HOCJIerI[Heﬁ OI€EHKI OTHO-
CUTEIBHO TPEAbIAYIIEN MPEIIAraeTCA BEIYUCAATE CIeIYIOMUM 00pa3oM:

b= { 17 ecan ﬁlast > min(ﬁmﬁmax)a

0 wuHade.

4. BriBog

B pabote paccMOTpeHBI HEKOTOpBIE ACHEKTH METOAA DKCIEPTHOI'O
nuddepeEnnpPOBAHHOTO CIVIAXKUBAHUA IIPU €r0 UCIOIb30BAHUA A IIPO-
CHO3MPOBAHUA OIEHKN COCTOSHUSA CIOKHOU OPTAaHU3AMMOHHON CACTEMBI.
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