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[TpousBojicTBeHHEIE (OMepaTHBHBIE) HCNBITAHUS HOBBIX M yCOBep-
LIEHCTBOBAHHBIX METOZOB THAPOMETEOPOJOTHYECKHX INIPOrHO30B ABJA-
I0TCA HEOTHEMJIEMOH YacThi0 NMpolecca MX BHEAPEHHA B OINepaTHBHYIO
npaktuky yupexznenuii Tocruppomera CCCP.

[1pousBOACTBEHHbIE HCIEITAHMS NPECAEAYIOT ABE OCHOBHBIE LEJH:

onmpejesieHue CTeNeHH HAaJEXHOCTH HCHBITHIBAEMBIX METOAOB HJH
YHCJEHHBIX CXeM NPOTHO3a B CPABHEHHH C MMEIOLIMMHCSL H YCTaHOBJIE-
HHE BO3MOXKHOCTH HX BHEeIDEHHS B ONEPATHBHYIO NPAKTHKY;

aHaJu3 OWHOGOK IPOTHO30B H BHIPAOOTKA PEKOMeHIAlHH MO Jalb-
HefllleMy yCOBepIUEHCTBOBAHHIO METOAOB IIPOTHO30B.

Bompockl opraHu3ali NPOH3BOACTBEHHBIX HCTBITAHUH, MOPSAAOK HX
[IPOBEAEHHUSI M IIOJBeJEeHHEe HTOrOB onpepnesensl [losoxenuem I'ocrum-
pomera CCCP [1].

PesyibTaThl IPOW3BOACTBEHHBIX HCIBITAHHH HOBBLIX H YCOBEpLUEH-
CTBOBaHHBIX METOLOB NPOTHO30B, Pa3paboOTaHHLIX [/ KPYIHBIX (PHU3H-
KO-TeorpacHyeckiX H 3KOHOMHYECKHX DPafOHOB, AJS CENbCKOXO3SHCT-
BeHHBIX 30H, aKBAaTOpHH Mopeil U OKeaHOB, MeTOJ0B IPOTHO30B
CTHXHHHBIX THADPOMETEODONOTHYECKHX SABJECHHUH, a TaKXKe METOJOB Cpejl-
HECPOYHBIX, JOJIOCPOYHLIX, KPAaTKOCPOYHHIX, CBEpPXKDPaTKOCPOUHBIX
IIPOTHO30B TOrOABI H METOAOB IeJIHOreopH3NUECKHX NPOrHO30B pac-
cmarpuBapTcsd lleHTpanbHON MeETOZMUYeCKOH# KOMHCCHeH MO THApoMe-
Teoposoruyeckum Inporuozam I'ocruppomera CCCP. PesyabTathl npo-
H3BOACTBEHHBIX HCHOBITAHHH METO/0B, HMEIIINX JOKaJbHOe 3HaueHHe,
paccmarpuBaloTcsa Ha TeXHHYeCKHX COBeTax YIpaBJeHHi-3aKa3uHKOB.

PesysnpTaThl NPOH3BOACTBEHHBIX HCIBITAHHH HOBLIX H YCOBepIIEH-
CTBOBAHHBIX MEeTO/OB (CNOCOGOB) NMPOTHO30B CHErOJIaBHHHOH ONAaCHOCTH
paccmaTpuBaloTcs MeToaHueckol KOMHCCHEN O CHErOJaBHHHBIM HPO-
riosaM, oprauusoBaHHoll I'ocruapomerom CCCP mpu CAHUTMU.

Pemenust o 1esecoo6pasHOCTH BHEADEHHS B OIEPaTHBHYIO Npak-
TuKy opranusauuii locrugpomera CCCP HOBHIX H yCOBepHI€HCTBOBaH-
HBIX METOLOB MPOTHO30B NPHHHUMAIOTCS NPH NONOXKHTEJbHBIX PE3yab-
TaTax HX NPOHU3BOJACTBEHHBIX HCILITAHHUM.

YcraHOBJICHA CAEAYIOMAS TIPOAOJKHATENbHOCTb HCIBLITAHUA Pa3JiHy-
HBIX BHJIOB NIPOrHO30B!

JJISL YHCJIEHHBIX CXeM MPOrHO3a METEOPOJIOTHYECKHX 3JeMEeHTOB — He
6GoJsiee mecTH MecsleB (Ha ONepaTHBHOM MaTepHaje HJIH C UCNOJb30-
BaHHEM CTaHJAPTHHIX aDXHBOB METEOPOJOrHYECKHX IOJe);

[J1sl KPATKOCPOUHBIX H CPEAHECPOYHBIX IPOTHO30B MOrOLHI, THAPOJIO-
THYECKHX H MOPCKHX NPOTHO30B — A0 OJHOTO rOfa;

IJIs1 IOJITOCPOUYHBIX NPOTHO30B NOTOJbI, THAPOJIOTHYECKHX, MOPCKHX
H arpoMeTeOpOJIOTHYECKHX MNPOTHO30B — 10 ABYX JieT.

Insg coxpamieHHsi CPOKOB HCHBITAHHA H TMOJYYeHUs CTATHCTHUECKH
HaJlexKHBIX BHIBOJOB O HANEXKHOCTH METOJOB IPOTHO3a THAPOMETEOpO-
JIOTHYECKHX SIBJEHHH ¢ MaJiofi NPUPOJHOH MOBTOPSIEMOCTBIO (OIMACHBIX
H CTHXHHHBIX), a TakKKe AOJTOCPOUYHBIX IIPOTHO30B B NEPHOJ NPOH3BOA-
CTBEHHBIX HCIBITAHHI PEKOMEHIYeTCsl HCIOJb30BATh HE3aBHCHMBIA DA
HabM0leHHH N0 apXHBAM NPOIIJBIX JeT.
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Ha ocuoBamuu paccMoTpeHHud ‘pesynbraToB HcnbeTanuil LIMKII u
Texnnyeckne (YueHBle) COBETH NPUHHMAIOT pelleHHE O HeJecoobpas-
HOCTH BHeJpeHHs pPa3pabOTAHHOIO MeTOAAa B KayecTBe OCHOBHOTO,
BCIIOMOTATEJbHOTO HJH KOHCYJbTAaTHBHOTO, a Tak:Ke O Heuegecoobpas-
HOCTH BHEJADEeHHs B CBSI3M C HH3KOH HAJEXKHOCTHIO METOAA, B Clyuae
HeoOXOJUMOCTH — O JaJjibHefillleM yCOBepIIEHCTBOBAHHH METOAA.

B kauecTBe OCHOBHOIO [Jis1 BHEJPEHUS DEKOMeHAyeTcs MeTOJ IIpo-
THO3a, ABJASAIOMIMACS JYUYIIUM B CPABHEHUH C NPHMEHSEMBIMH METOLAMHU
10 HaJeXHOCTH HJH TEeXHOJOTHYHOCTH (IPH OJAHHAKOBOM YDOBHEe Ha-
JIEXKHOCTH).

B kauecTBe BCHOMOraTeJbHOIO pPEKOMEHAYETCA MeTOJ INPOTHO3a,
SIBJAAIOMMACA JYYIIHM B CPABHEHHH C INPHMEHSEMBIMH METOJaMH IO
HaJeXXHOCTH B OTHeJbHbIE NEePHOAB, B OTJAEJbHBIX paiioHax (IyHKTax,
BOAHBIX 00BEKTaX), IPH ONpeeJeHHLX THAPOMETEOPOJOTHUECKHX YCI0-
BHAX WJM Aaomu# OODEKTHBHYK OCHOBY IIPH COCTABJEHHH NPO-
THO30B.

B xauecTBe KOHCYJbLTATHBHBIX MOTYT OBITb PEKOMEHIOBAHbl OTAE/b~
HBle METOABI NPOrHO30B, HMEIOIIHEe HEBBICOKYI0 HaJEXHOCTb, HO SBJ~
Iolpecss eJHHCTBEHHBIMH [JIsl ONpeeJeHHbIX IHAPOMETEOPOJOrHUSCKUX
ycJI0BHUil, paHOHOB HJH 3a6jaroBpeMeHHocTell.

HaxkonseHHHI paHee ONBIT ONEPAaTHBHBIX HCNBITaHHE B I'mapomer-
nentpe CCCP, mnpyrux HHY, pecny6iuKaHCKHUX H TePPUTOPHAJIbHBIX
ynpaBjaeHusax 1o ruapomereoposoruu ocruapomera CCCP 6b1 06-
obuieH B [2, 3], 2 TakKe B HACTABJEHHUSX 110 OLEHKE Pa3JHYHBIX BHIOB
IPOTHO30B U B OTHAEJNbHBIX NyOGJHKALUsIX, TIOMeLIaeMEIX B €XKelOJHBIX
HHGOPMaLUOHHBIX COOPHHKAX O pe3yJbTaTaX HCIBITAHHIT HOBBIX METO-
JOB T'HIPOMETEOPOJIOrHYECKHX MPOrHO30B, MOJArOTABJINBAaEMHIX Jabopa-
TOpHEH HCIBITAHHA HOBBIX MeTOXOB mporuoszoB ['mppomernentpa CCCP.

B mocsenHHe rojbl NMOSIBHJNCH HOBBIE HalipaBJIeHHs B pa3paboTke
METOJLOB I'HAPOMETEOPOJOTHYEeCKHX IPOrHO30B, HOBble BHABI IIPOTHO30B,
JajbHelulee pa3BATHE NOJYYHIN MeTOJBl NPOBEIEHHS HCIBITAHHH, pa3-
paGoTaHsl HEKOTOphle XapAaKTEPUCTHKH OIEHKH KayecTBa IPOTHO30B.
ItH 06CTOATENLCTBA SABUJKCH NPUYHHON NOATOTOBKH HACTOSILUX METO-
JUUECKHX YKa3aHUH II0 NpPOBENEHHIO TPOU3BOACTBEHHBIX (ONepaTHB-
HbIX) HCHBITAHHI, B KOTOPHIX YYT€H ONBIT, HAKONJEHHBIH NMPH HCIHOJb-
30BAHHH METONMYECKHX yKasaHuuil, m3ganunix B 1977 r. [2], a Takxke
MeXJYHAPOLHBIH ONBIT. B HacTOsllMe MeTONHUYECKHe YKa3aHHA BKJIO-
YeHbl COBPEMEHHbIE CHCTeMBI OLEHOK H METOAMKH HPOBENEHHS NPOHu3-
BOJCTBEHHBIX HCIBITAHHH PAa3JIHYHBIX BHJIOB THAPOMETEOPOJOTHYECKHX
W TeJIHOreo(H3HYeCKUX NPOTHO30B.

B OCHOBY TIPHBOJUMBIX HHXKe OLIEHOK PAa3JHYHBIX BHJIOB MPOTHO30B
IIOJIOKEHB! IPUHIUIEI, H3JI03KEHHble B COOTBETCTBYIOIIHX HACTABJEHHAX
no cayx6e OpOrHo30B, yuTeHbl pexoMmengaimu BMO mo .oueHKe umc-
JAeHHbIX cxeM u pekoMmenpauud MKAO mo ouenke aBHALUHOHHBIX NPO-
rHo30B. Kak mokasajia mpakTHKa NPOBEJEHUS NPOU3BOACTBEHHBIX HC-
NLITAHHHA, aHaau3a U 0600UIEHHS UX Pe3yJbTATOB, OJHHUX 3THX OLEHOK
ObiBaeT HEeJOCTATOYHO AJISi BCECTOPOHHEH XapaKTepHCTHKU MeToAa. Ilo-
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3TOMY [AAS PA3JUYHBIX BHJOB IPOTHO30B PEKOMEHIYIOTCH elle OMOJ-
HHTEJIbHbIE XapaKTePHCTHKH KauecTBa.

Y4YHTHIBasl CJAOXKHOCTb OPTAHH3aLUM H NMPOBEAEHHS] POU3BOACTBEH-
HBIX MCIIBITAHHH B PasJHMYHHIX HoApasjeseHusix [ocruapoMera, ux cie-
AyeT CYMTATh OTBETCTBEHHBIM HAYYHBIM 3KCIEPHMEHTOM, HMEIOUMM Cy-
LIeCTBEHHOE 3HaueHHe He TOJIbKO AJs ObICTpelillnero BHEIPEHUS HOBHIX
HAyYHBIX AOCTHXKEHHH, HO W AJS AaJbHEHINEro yCOBEPIUIEHCTBOBAHHUS
HCIEITHIBAEMBIX METOJOB [IPOTHO3a.
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1. KPATKOCPOYHBIE i CPEJTHECPOYHBIE
MMPOTHO35b! NMOroabl

CoBpeMeHHBI!l ypOBeHb Pa3BHTHS T'MJPOJAHHAMHYECKHX, (UIHKO-
CTATHCTHYECKUX M CHHONTHYECKHX METOZOB HPOrHO3a JAeT BO3MOK-
HOCTb KOJIMYECTBEHHOT'O IIPOTHO3a PA3JHYHBIX METEOPOJOTHIECKHX 3Jie-
MEHTOB M SIBJIeHHH NOTORB! (aTMOC(hEepHOro AAaBJICHHS, TeMIepaTyphl,
0OCaJKOB, CKOPOCTH M HAINPaBJIEHHs BETPA, ONACHBIX ;H CTHXHHHBIX fB-
JIeHH{l ¥ XpP.) KaK B OT/AE€JbHBIX IYHKTaX, TaK U Ha OOJbIIUX TEPPHTO-
pHsAX. DoJbIioe KOJMYECTBO NPOTHO3HPYEMBIX 3JICMEHTOB H METOLOB KX
HpeABbIUMCACHUS AUKTyeT HeoOXOAUMOCTb YHH(HKAIHH H aBTOMAaTH3a-
MY Opolecca WCIBITaHUH.

TIpuHIUNMHANBHO BasKHBIMH IPH NPOBEJEHUH HCHHITAHUHA SBJASIOTCAH:

[IPaBUJABHBIH BBIGOP TEPPHTOPHH, HO KOTOPOH He06X0IHMO IMPOBO-
JLUTb OLEHKY;

BEIOOp H KOHTPOJb (haKTHUECKUX AAHHEIX HaOJIofeHHIl HIH 06GDbek-
THBHOTO aHAaJH3a, HCIIOJb3yeMbIX JJIA CPaBHEHHUS,

THIIBl CHHONTHYECKHX IPOLECCOB, COAEpXKallue cayuaH ¢ GOJbIIOH
H MaJoil M3MEHYHBOCThIO (PaKTHUECKHX II0JIeH MeTeODOJIOrHUECKHX 3J1e-
MEHTOB AJIsl pa3/IMYHBEIX Ce30HOB Ioja;

KOJIMYecTBO CJydaeB A/ HCHBITABHH, obecleumBarolllee CTATHCTH-
YeCKYyI0 JOCTOBEDHOCTb BHIBOJOB;

eanHoO6pasrue HCIOJb3YyEMbIX OLLCHOK, IMO3BOJSIOUICE YCTAHOBUTH
Ha/JIe2KHOCTb NPOBePsAEMBIX YHCJIEHHBIX CXeM H PacyeTHBIX METOAOB IpO-
THO3a.

Brinonnenue ykasaHHBIX Tpe6oBaHHil 00eCleUHT METOAHYECKH IIpa-
BHJIbHOE IIpOBeJeHHe IPOH3BOACTBEHHBIX HCHHITAHHA H CPaBHHMOCTb
OIEHOK ‘B IIPOTHOCTHYECKHX NMOAPAa3JeNeHUsAX, IPOBOAALIUX HCIBITAHHUS.

1.1. HcnpiTaHHe YHCJEHHbIX CXeM TPOrHO3a M 0O0LEKTHBHOrO
aHaJau3a moJieil MeTeopoJIOrHYecKHX 3JE€MEHTOB H SIBJICHHH

1.1.1. Oco6GeHHOCTH HCHIBITAHHS YHCJAEHHLIX CXe€M IPOTrHO3a
I O0BbeKTHBHOTO aHaAHu3a noJedl MeTeOpOJOTHYeCKHX 3/1€MeHTOB

1.1.1.1. McnoiTaHHe 4YHCJAEHHBIX CXeM IIPDOTHO3a H OOBEKTHBHOTO
aHaJH3a TNOJeH METEOPOJIOTHYECKHX 3JIeMEHTOB H SIBJIEHHH MOTOALI
o6eiuno npoBofutcst B ['mapomernentpe CCCP, peruoHajbHbIX HJH
TepPHTOPHAJbHLIX MEHTpaxX, pPacloJarallidX 3JIE€KTPOHHO-BHIUUCIIH-
TeJbHOH TEXHHKOH M 06€CHeuHBaIOIHX COCTABJEHHE UHCAEHHBIX HPO-
rHo30B. [IpH HCNBITAHUM HOBHIX YHCJEHHBIX CXeM AOJIXKHO MPOBOAHTHLCH
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onpejeneHve uX 3P(PEKTHBHOCTH B CPABHEHHH C HCHOJb3YeMBIMH YHC-
JeHHEIMHM CXeMaMH B JaHHOM ILIeHTpe.

1.1.1.2. UucJsieHHbIH TPOrHO3 MOJEH METEOPOJIOrHUECKHX 3JIEMEHTOB
(naBieHHd, TeONOTEHIHANA, TeMIepaTyphl, BeTpa H JpP.) PacCYHUTLIBA-
ercs JIJIsi PasJIHYHBIX ypOBHell aTMocdepH B y3Ji1aX PeryjsipHOi CeTKH
IO TEpPHUTOPHUSM OT PErHOHa OO TOJYWIApHs ¢ 3a6JaroBpeMeHHOCTBIO
A0 72 4 (KpaTKOCPOuHBIE IPOTHO3H) U OT 72 u no 10 cyrok (cpenne-
CPOYHEIE TIPOTHO3HI).

1.1.1.3. IIpH HCNBLITAHHH YHCJEHHBIX CX€M IIPOTHO3a M OOGBEKTHB-
HOTO aHajin3a MeTEOPOJOrMYECKHX 3JEeMEHTOB Heo6XOAUMO DPYKOBOA-
CTBOBAaThCS CJAeAYIOUIHMH OCHOBHBIMU HOJIOXEHUAMHU:

1) oueHKa AOJKHA TMPOU3BOAUTHCA JJIA KaXKAOH M300apHUECKOH 1MO-
BEPXHOCTH H JJI KaXKJAOTO CPOKa IPOTH03a OTAEJLHO;

2) TeppuTOpHs AJA OHEHKHM NPOTHO30B BEHIOHpaeTcsd B 3aBHCHMOCTH
OT Ha3HAaYeHUss UYHUCJIEHHBIX NPOTHO30B. OLEeHKa HaAeXHOCTH HHCJeH-
HOHI CXeMBbl IPOH3BOAHTCA 1O Beell 06JiacTH NPOrHO3a, a TaKxXKe HO Tep-
PUTOPHH, OOC/YKHBAEMOH JAAHHBIM MPOFHOCTHYECKHM LEHTPOM;

3) cpaBHeHHe HCIBITHIBAeMOH UHMCJIEHHOI MOAENH C HCIOJb3YEeMbIMHU
B OmepaTHBHOM paboTe MPOU3BOAMTCA HA OJHOM M TOM K€ MaTepuase,
T. €. IO OJHHAKOBHIM TEPPHTOPHSM, PETYJSPHEIM CeTKaM, CPOKaM IIpO-
THO32, H300apUYeCKHM MOBEPXHOCTAM, NEPHOLAM M KOJHYECTBY IIPO-
THO30B;

4) WCIBITAHUS YHCJAGHHBIX CXEeM MOTYT NPOBOAHTHCH JHOO B omepa-
THBHOM (MOJNYyOIIepaTHBHOM) pexxuMe, JHOO HA MaTepHaJe CleliHaJbHO
pa3paboOTaHHOrO aBTOMATH3HPOBAHHOTO apXHBa CTAaHRAPTHBIX CHHOMNTH-
YeCKHUX CHTYyallui;

5) ciayuau A UCHBITAHHUS YHCJAEHHBIX CXeM IIPOTHO32 METEOPOJIO-
FHYCCKHX ABJIEHU HOJAXKHBEI COAEPKAaTh Pa3HOOOpa3Hble ‘THIIB CHHONTH-
YeCKHX TMOJIOKEHHI 33 pasjiyHble Ce30HBI roja ¢ 60JbMIOH H MaJoH
(hakTHUEeCKOH H3MEHUHBOCTbIO moJjeh. [Ipu HCIBITaHUY YMCAEHHBIX CXeM
nporHo3a 6apHYECKOro NOJA U BeTPa AOJXKHBL HCHOJb30BAThCS CAydau
yrayB6JasomuXca H 3aN0JHAIOMHKXCS HKJIOHOB, YCHAHBAIOWMXCA H pas-
pYyLIAOUHXCA aHTHUHKIOHOB, CTALHOHAPHHX H GBICTPO CMEINAIOIHXCH
B pa3JHYHbIX HANDPABJEHUSIX, CAyYad [OSBJEHHs] HOBHIX OGapHYECKHX
06pasoBaHui, [IPU UCOBLITAHKH YHCJEHHBIX CXeM NIPOTHO3a TeMIilepaTyphl
BO3JyXa W TOUKH POCHl — CJydYad UX WHTCHCHBHOH M cJabofl ajBeKkLuH,
TpaHc(HOPMAIINH, BHAENCHHS TEMJOTH KOHJAEHCALHH NPH BLINAJEHHH
0C4JKOB, HaJHUle HJIH OTCYTCTBHE HHTEHCHBHBIX BEPTHUKAJbHBIX ABH-
JKEeHHH;

6) AJas ompedeneHHs KauecTBAa YHCJEHHOIO NMPOTHO3a MeTeOopOJIOTH-
YeCKHX 3JEMEHTOB He0OXOIMMO PAaCCUHTHIBATh CTATHCTHYECKHE OLEHKH.
TIpu 3TOM B KauecTBe HCXOAHBIX H (DaKTHYECKHX JaHHBIX UCIOJB3YIOTCH
pesynbTaThel OGBEKTHBHOIO aHAJH3a COOTBETCTBYIOHIMX INOJEH, NMpHMe-
HAKLIKXCSA B JAaHHOH UHCJIEHHOH cxeMe.

75t OleHKH KayecTBa YHMCJIEHHOI'O NPOTHO3a JaBJIEHUS H TeONOTeH-
LuHana AJs UeHTPoB OapHuecKHX 00pPasoBaHM#l (IHKJIOHOB, aHTHIIHKJO-
HOB) DaCCYMTHIBAIOTCS CHHONTHKO-CTATHCTHYECKHE XaPaKTEPUCTHKHU Iy-
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TeM HCIOJb30BAHUS HCXOAHBIX, MPOFHOCTHYECKHX H (AKTHUECKHX CH-
HONTHYECKHX KapT H KapT OapHueckoil Tonorpaduy;

7) UpH OLEHKe KayecTBa CXeMbl OOBEKTHBHOLO aHAJH3a MeTeopo-
JIOTHUECKHX 3JIEMEHTOB pPAaCCYUTHLIBAIOT CTATHCTHYECKHE H CHHOITHKO-
CTATHCTHUECKHe XapaKTepucTukd. HcnbiThBaeMas cxeMa OObEKTHBHOTO
aHa/u3a CPaBHUBAETCH C «PYYHBIM» AHAJIH30M, BBLITOJHEHHBIM CHHOI-
THKaMH, C PAHEE BHEAPEHHBIMH OODbEKTHBHBIMH AHAJH3dMH M C JaH-
HBEIMH MeTeODOJIOTHYeCKHX craHuuil. IlpueMaemMoll MeToquKOH HCIIHITA-
HHSl Pa3/jUuYHBEIX CXeM OODBeKTHBHOIO aHaJH3a fABJIAECTCA TaKXKe CpaB-
HEeHHe KauecTBa YHCJAEHHBIX NPOrHO30B, PACCUYHTAHHBIX HA OCHOBE OJX-
HOH NPOTHOCTHYECKOH MOJEJH, HCNOJb3YILEH B KAa4ecTBe HCXOLHOH
HH(pOpMalLHu AaHHBIE CPABHHBAaeMbIX OOBEKTHBHEIX aHAJH30B;

8) craTucTHUecKHe MOKa3aTeJd YCHELIHOCTH YHCJEHHBIX IPOrHO30B
U 00BbEKTHBHOIO aHaJIM3a HMeIOT peajbHBH CMBICJA JHUIL NPH HAJH-
YHH JO0CTaTOYHO [JIMHHBIX PSAAOB HCHBLITHIBACMBIX NepeMeHHHX (pac-
YEeTHBIX TOYEK), KOTOpHe 00ecneydBaIOT HEOOXOAMMBIA JOBEpHTEIbHBIH
HHTEpPBaJ H PENpe3eHTATUBHOCTb PACCUHTHIBAEMBIX OIEHOK.

BansHne KOJHYECTBA PAaCYETHEIX TOYEK HA JOBEPHTEJBHBIA UHTep-
BaJ K03¢GdHUNEHTa KOPPEJSIIUHA ¥ U OTHOCUTEJNbHOH OIMKMOKH € MOXKHO
OLIEHHTb IO CJEeAYILIHM (OopMyaaM:

rue 8=8Teop='\/1—f2.
B Tat6a. 1 NPHUBENCHBl JOBEPHUTEAbHBIE HHTEDBAJbl AJT Da3JUYHBIX
3HAYEHUH 7 ¥ & B 3aBHCHMOCTH OT KOJIHUECTBAa PacYeTHHIX TOUeK (n).

Ta6nuua 1
Josepnrensusiii uHTepBan Koahduuuenta koppeasuuu (Ar)
H oTHOCHTeAbHONK omuGku (Ag)
Ar Ag
r g |
reop n=30 ‘ n=143 % n==g4l n=30 n=143 n=2841
0,3 0,95 0,17 0,08 0,03 0,05 0,02 0,01
0,4 0,92 0,16 0,07 0,03 0,06 0,03 0,01
0,5 0,87 0,14 0,06 0,02 0,08 0,03 0,01
0,6 0,80 0,12 0,05 0,02 0,09 0,04 0,02
0,7 0,71 0,09 0,04 0,02 0,09 0,04 0,02
0,8 0,60 0,06 0,03 0,01 0,08 0,04 0,02
0,9 0,44 0,03 0,02 0,01 0,06 0,04 0,02

[MpuHuMasi Bo BHHMaHHe JaHHble Taba. 1 ¥ TO, YTO 3HAYEHHA  H
€ paccuMThIBalOTCsA ¢ TOYHOCTHIO A0 0,01, KOAHYECTBO pacueTHLIX Y3J/0B
JOJKHO B COBOKyMHOCTH cocTaBasth 1000 man Oosee. 3Has Koauye-
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CTBO PAcCYeTHBIX TOYEK MO TEePPHTOPHH OXHOTO UYHCJEHHOTO NPOTHO3a,
JIETKO OIpefe/iMTh MHHHMAaJIbHOE KOJIMYECTBO IIPOrHO30B, HEOOXOMUMOE
AJIS1 TIOJIYYEHUs] JOCTOBEPHBIX 3HAUEHHH CTATHCTHUECKHX OIIEHOK MoJjel
METEOPOJIOTHUECKHX 3JeMeHTOB. Tak, JIJd permoHa pasmepoMm 11X13
TOYEK KOJHYECTBO OLEHHBAEMBIX NPOTHO30B JMOJIKHO OLITH HEe MeHee
6—7. Onnako aas ofecneueHHs JOCTATOYHON pPeNpe3eHTATHBHOCTH Olle-
HOK IIpOrHO3a OCOOHIX TOYeK GapHyecKHX oOpa3oBaHHil (LEHTPOB IH-
KJAOHOB M aHTHUHKJIOHOB) o6beM BHIOOPKH (MCXOAHBIX CPOKOB IpPO-
rHO3a) OOJXKeH OnThb OOabIIHM: JJd I0JycdepHBX NPOTHO30B — He
MeHee 16 csydyaes, a JLJsl PerHOHAJbHBIX IPOrHO30B (Tepputopus 11X
X 13 toyek) — He MeHee 32 ciayuaes;

9) mpuHHMas BO BHHUMAaHHE, YTO CJMIIKOM TYCTasi CeTKa TOYEK yBe-
JUUYHBAEeT B3aUMHYIO KOPPeJALHI0 MEXAY HCXOAHBIMH JaHHBIMH, HC-
TOJbL3YEMEIMU [IPH pacyeTe CTaTHCTHUECKUX OLEHOK, PACCTOSIHHE MeX-
Ly TOYKaMHU peryaspEofi cetku okoJjo 600 kKM MOXKHO cyuTaTh 6iiIi3-
KVM K ONTHMAaJBHOMY.

1.1.1.4. YucneHHBe TPOTHO3b METEOPOJIOTHUECKHX siBJeHMI (ocaj-
KH, IIKBaJIbl, TOJIOJe], Tpal U AP.) PacCUUTHIBAIOTCH JHOO IJA y3J0B
peryasipHoil ceTku, Ju60 HemocpeJACTBEHHO IJIS NYHKTOB perdoHa ¢ 3a-
6saroBpeMenHoctbio 12 u 36 u (nenn), 24 u 48 u (HOUD).

1.1.1.5. IIp# HCOBITAHHM YUCNEHHEIX CXEeM INIPOTHO3a MEeTeOpOJOTH-
YeCKHX ABJEHH[I HeOOXOAMMO PYKOBOLCTBOBATLCS CJASAYIOLINMH YCJIO-
BHAMH:

1) oueHka IPOH3BOLHTCH AJS KaxHOIO CPOKA NPOTHO32 OTJENBHO:
HJisl AHEBHBIX [IPOrHO30B — IO HaHHBIM HaOJ0JeHUH O IBJACHHUSX B He-
puon ¢ 9 mo 21 u, AN HOUYHEIX [IPOrHO30B — IO JAHHBIM HAOMIOAEHUH
B nepuox ¢ 21 1o 9 u;

2) oueHka ONPaBALIBAEMOCTH HNPOIHO30B METEOPOJOIHUECKHX sIBJe-
HUH TIPOH3BOJHTCSI 11O MYHKTaM H [0 paiioHaM. Ecau nporHoss pac-
CUUTBLIBAIOTCST IJIS Y3JIOB PETyJIIPHOW CeTKH, TO MPH OLEHKe ONpPaBIbi-
BaeMOCTH [IPOTHO30B IO IIYHKTAaM HCHOJb3yeTcs BHIOpAaHHAA MJisl HCIHI-
TaHu# ceTh METEOPOJNOTHUECKNX CTAHIHH, PACIOJOKEHHEIX HA PACCTOs-
HuH He GoJsiee b0 KM OT Y3JI0B CETKH.

Onenka ONpaBAbLIBAEMOCTH IIPOTHO30B MO padOHY MPOHU3BOAHTCS IO
IAHHBIM MeTEeOpPOJIOrMYecKHX CTaHIHH, HaXOAAMMXCA B pajauyce, CO-
CTaBJSIOUIEM I[OJOBHHY Iuara CeTkKH (HampuMep, paaumyc 150 xM 1pH
mware ceTkd 300 xkm). [Ipu aToM ucnosb3yeTcss Best uMerotasicst uHdop-
Manus O SIBJEHHSX NOTOAB B JaHHON 30HEe HAa KapTaX MOTOABI 3a BCe
CpoKH HabOMIOLeHHH U W3 NOHECEHHH 06 ONMACHBIX W CTHXHHHBLIX sBJe-
HHUSX TOTOJb, OTHOCSILHXCS K MEPHOAY HeHCTBHS IIPOTHO3a;

3) NIpH HCIOBITAHHH YHCJIEHHBIX CXeM INPOTHO32 MeTeOpPOJIOTHYeCKUX
ABJEHHH B BBIOODKY AOJKHHE BXOAUTH CJAYUYaH C SIBJIEHHAMH U Oe3 sB-
JICHH# 32 COOTBETCTBYIOLLIXE CE30HHI;

4) KOJHMYeCTBO cJydaeB (IIPOTHO30B) IPH HCIIBITAHHH YKa3aHHBIX
YHCJICHHBIX CXeM JOJDKHO COCTaBasATh He MeHee 60. Tak, AJs mcheTa-
HHS YHMCJEHHEIX cXeM IPOTHO3a OCaJKOB, TPO3 H rpaja MOXKHO OrpaHH-
YHTbCA OAHHM JIETHHM CE30HOM, €eCJIH INOBTOPSEMOCTh JAHHOTO SBJe-
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HUA 1O TEPPUTOPHH pErhuoHa AOCTATOYHO Besuka. B HekoTopmIX ciy-
yasix Aad obecleyeHHs] Penpe3cHTATUBHOCTH OMCHOK YCHEIIHOCTH MJIis
PAa3/HUHBEIX CE30HOB r'oja MEepUOJ HUCIHITAHUSA CXeM HPOTHO32 MEeTeopo-
JIOTHYECKHUX BJEeHUH MOXKeT OblTb POAJEeH A0 OAHOIO roja.

Jlas cokpamieHHsi CPOKOB HCHBITaHHII H NOJYUEeHHH CTATHCTHYECKH
HaJIeXXHBX BLIBOJOB 00 YCIEINHOCTH CXeM IIPOTHO3a SIBJIEHHH ¢ MaJoH
TOpHPOAHONl NMOBTOPSIEMOCTBIO PEKOMEHIYETCS HCIOJb30BATh HE3aBHCH-
MBIl psig HaOJIOAeHHUIT 10 apXuBaM IPOULIBIX JIET;

5) UpY HCIBITAHHH YHCJAEHHBIX CXeM [POrHO3a METeOPOJOTHYeCKHX
ABJEHHUI, a Takxke MOJell TeMIepaTypel (TOYKH DPOCHI) M BeTpa ¢ IpH-
BJIEUEHHEM K HCIBITAHHIO MPOTHOCTHYECKUX NOApPasfeseHu# 3ddexTHs-
HOCTh HOBOH CXeMBl BBISIBJISIETCSI Ha OCHOBAHHH Pe3yJbTaTOB ee CPaB-
HEHHS C IPUMEHAECMBIMH YHCJIEHHBIMH MOJCJSMH, & TaKKe PacueTHLIMH
H CHHONTHYECKMMH MeTOJaMHu MPOrHO3a, COLIACHO [eHCTBYIOIEMY
Hacrapienuio [4] H CTaTHCTHYECKHM OIEHKaM, NPHBeJEHHBLIM HHKE;

6) mpH OTCYTCTBHH AHAJOTHYHBIX METOLOB H UHMCJIEHHHIX CXeM IIpO-
THO30B METEOPOJIOTHUECKHX HBJIEHHI CJAeAyeT NPOM3BOAHMTH CONOCTAB-
JIeHWe KauecTBa MEeTOAMYECKUX NPOTHO30B C Ka4eCTBOM «ICEBAOIPOTHO-
30B»: HHEPUHOHHBIX, CAYIAHHBIX H KJIXMATHYECKHX NMPOTHO30B (mocsen-
HHe — IPH OIleHKe CPEeJHECPOUHBIX UYHC/IEHHBIX NPOrHo30B). B aTHX
cjyyasx METOAHYECKHE NPOTHO3El MOIYT ObITh NPH3HAHBl YAOBJIETBODH-
TeJIbHBIMY JHIb B TOM CJAyYae, KOTJa PAcCUMTAHHLIE OUEHKH (HJH XOTd
OBl yacTh M3 HHX) JJISl 3THX NPOTHO30B OYAYT BHIILIE, YeM COOTBETCTBY-
IONI{e OIEHKH JJIST «TICEBAOTIPOTHO30BY.

1.1.2. Ouenka xadecTBa NPOrnosa
1 00BEeKTHBHOI'O aHAa/MH3a HoJell NaBJCHHS BO3AyXa
y MOBEPXHOCTH 3€MJIH M reONOoTeHIHa a
Ha H306apUUuecKHX NOBEPXHOCTAX

s Haubosee NOMHOM OLEHKH KauecTBAa YHCJACHHBIX CXeM NMPOTHO3a
U aHaausa 6apHueckoro nojs HeOOXOAHMO HCNOJIBL3OBATH CTATHCTHYE-
CKHE M CHHONTHKO-CTATHCTHYECKHE XapaKTePHCTHKH YCHEIIHOCTH, B3a-
HMHO JAONOJHAKMmEEe APYr Apyra. CraTHCTHYECKHE OHNEHKH KauecTBa
IIPOTHO30B, OG'BEKTHBHO paccunThiBaeMble Ha DBM, mosBoasior ycra-
HOBHTL YCICMIHOCTL NPOTHO30B B II€JIOM H NPOU3BECTH CONOCTABJIEHHE
pPa3JHUYHLIX CXeM IMPOTHO3a C Ueabio 0T00pa Hauayyilel.

CHHONTHKO-CTATHCTHYECKHE XapPAaKTePUCTHKH YCIEIHOCTH TO3BO-
JAI0T YyCTAHOBHTH, HACKOJIBKO YCIIEINHO Ta HJIH APyras 4HCJEeHHAs ¢Xe-
Ma MPOTrHO3MPYeT IIOJIOXKEHHe, CKOPOCTh M HallpaBJjieHHe NepeMeHnleHHs
H 3BOJIOLUHMIO OCHOBHHIX Gapuueckux 06pa3oBaHHi (LHKJIOHOB, aHTH-
HHUKJIOHOB). PacdeT CHHONTHUKO-CTATUCTHYECKUX XaDAKTEPHCTHK ycCIell-
HOCTH IIPOH3BOJAHTCS B OCHOBHOM BPYUYHYIO C HCIOJb30BaHHEM HCXOX-
HBIX, I[POTHOCTHUECKHX ¥ (aKTHYECKUX KapT H MNO3TOMY SBJSIETCS
BeCbMa TPYLOEMKHM.
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1.1.2.1. CraTucTHYeCKHE XapaKTePHCTHKH OHEeHKH KadecTba
nporHo3a 6apHyYecKoro moJisi ¢ 3a6JaroBPeMEeHHOCTbIO 10 48

Jnst OLleHKH KayecTBAa MNOJYUIADHBIX M PETrHOHAJbHBIX YHCJAEHHBIX
IIPOTHO30B Ha CPOK A0 48 u cjeAyeT PacCUHTHIBATH CJACAYIOIIHE CTa-
THCTHYECKHE XapaKTepPHCTHKU:

1) cpennsin abcoioTHas ownbGka mporHoda (¢ Tounoctsio Ko 0,1)

N
1
6=Ti;!Hn—-H¢|i; (1
2) cpelHSIsT OTHOCHTeJbHAsl OmHOKa nporHosa (¢ TouHocts £0 0,01)
g = 0/dg, (2)

N
1
rie 8= - Z | Ho — Hu|: — cpenusas abcomoTHass (akTHYecKas H3-
i=1

MEHYHBOCTb.
B ¢opmynax (1) u (2) N — obllee yucao TOUEK PEryJsipHOlN CeTKH
o TeppuTOopuM mporHoda (i=I1, 2, ..., N), Hyg, Hg, Hy— coorBercr-

BEHHO NPOTHOCTHUECKOE, (paKTHIecKOe (B CPOK IPOTHO3a) H HCXOJHOe
3HAUEHUS NaBJeHUs (reonoTeHiuHana).

Uem MeHblle § u g, TeM Jayuile nporuo3. IIpu 3nauenun e=1 ka-
YeCTBO METOJUYECKHX NPOrHO30B HAXOJZHUTCA HAa YPOBHE HHEPUHOHHBIX
IIPOTHO30B, a NPH & > | MeTogHuyecKkue NPOrHO3bl GapHYECKOro MmoJsl
XyKe HHEePUHOHHBHIX;

3) cpenHss KBaJpaTHyecKass OIHOKAa NpOrHoda (C TOYHOCTBHIO
no 0,1)

N
o= o= 1 ®
i=1

UeM MeHblIe ¢, TeM Bhblllle KauecTBO MporHosa. [Io cpaBHEHHIO cO
cpefiHell abcosOTHOH OWHMOKOH NpOrHosa § B CPEeNHIOI0 KBaJpaTHue-
CKyIl0 OIIMOKY 0 HauGOJbIUHI BKJaL BHOCAT 3HAYHTEJbHbIE PAa3HOCTH
(Hy— Hgp). Ilpu HopMmajbHOM pacnpejeneHdn omubok o=1,258.
B peanpHBIX ycJOBHAX 3HaueHHs o npumepHo Ha 20 % npeBblaOT
3HayeHHs §;

4) cpeansst apudMeTHYecKas (cHcTeMaTHyeckas) omubka NMPOrHO3a
(¢ Tounoctbi0 g0 0,1)

§ =1

& 2 (Ha— Hel. @)

it

13

Cucrematnueckast OlIHOKa MO3BOJSET CYAHTb O Tak Ha3bIBaeMOW
CI)OHOBOI:[ TIOTPEIIHOCTH, T. €. O METOAHYECKOM CpeAHEM CMEIIEHHH NPOo-
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THOCTHUECKOTO MOJsI JAAaBJIEHHS HJH reonoTeHinana. [loJoxuTenbpHbie
-~
3HAyeHUus 6 YKa3bIBalOT Ha CHCTEMaTH4YECKOE 3aBBIILICHUE MPOTHOCTHYE-

N
CKHX 3HAYeHWH HaBJEHUS HJH FEONOTeHUHaJa, OTpULlATEJbHBIS 0 —Ha

UX 3aHUKEHHE;
5) cpelHee KBaJgpaTHuYecKoe OTKJOHeHHe OWHOKH NpOrHosa (cTaH-
naprtHas omunbka), ¢ TouHocThio 10 0,1

N

s=Af 4+ Sl na-E=TE. 6

=1

-~
[To cpaBHeHHIO ¢ 0, BEJHYMHA ¢ YUHTHIBAeT BKJAaJ CHCTeMaTHUe-
CKHX OIIHOOK, 94TO MOMOTaeT aBTOPY BHOCHTh HEOOXOLHUMYIO KOPPEKIIHIO
B YHCJEHHYIO MOJeJb NPOrHO3a;
6) KoppemsuHsT TeHAEHIHI — KO3)OUUUEHT KOPPENSIUUH MEXILY
NPOTHOCTHYECKMMH H (DaKTHYeCKHMH H3MEHEHUSIMH AaBJeEHHs (reono-
TeHlHaxa), ¢ rouHoctbio jo 0,01

N
2, [(Bn)i —8al [(8p)i — 8p)

i=1
re— s . (6)
N N
< ) 1
e Si= ) (Hi—H)i Sg=—1 ) (Ho— Hu;
i=1 =1

1 N

Onp = YA iZI [(n): — 641%;
1 N

oo =A[ 5 2 [Oe) — 05T «

IIpu Toynom mporuose r=1, npu niaoxom r=0. Ciexyer OTMETHUTb,
YTO SHAYEHHs & M r NPHU HOPMAJBHOM pacClpele]eHHH NPOBEPSEMEIX
BEJIMUMH CBSA3aHBHl MEXAy cO00il COOTHOLIEHHEM 7=4/]1—g? wuIH
7?2 + e2=1. Orcioga caeLyeT, 4TO ¢ yMeHbIIeHHeM (yBeJUUEeHHEM) &
JOJIKEH YBEeJHUMBATHCS (yMEHbLIAThCA) KO3()OUIHEHT KODPESLHH f;

7) oOlleHKa NIPOPHO30B C Y4eTOM IpajHeHTOB JaBJeHHA (reonoTeH-
nuana)

N
M W Ho—Hy)i— (Ho— Hp) i |
i=1
S, =100 — .,
> max {|(He)i — (Hp)ivr s [(Ha)i — (Hn)is11}

i=1

[Zi€ UACAUTE]b YKasbBaeT OIUHGKY B NPOTHO3e Pa3HOCTH AaBJIEHHS
(reonoTennuana) B [-i Iape TOYyek, a 3HaAMeHATeJb — (PAKTHYECKYIO
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HJIH TPOTHOCTHYECKYI0 H3MEHYHUBOCTbH B TOH K€ mape Toyek (Hau6GoJib-
IWyIo MO 3HA4YeHH0), N — 4HCJI0 map TOYekK.

Kpurepu#i S; nos3soaser AaThb OUCHKY NOAOOHMS T'DPaJHEHTOB cpaB-
HUBaeMbIX Oapuueckux nojed. Ilpn upeanpHOM nporHoze Sy==0.

ITpu COBpeMEHHOM ypOBHE Da3BUTHsI THAPOAMHAMUUECKHX TPOTHO-
30B INPOTHO3 TIPHU3EMHOrO JaBJAEHHA MOMHO CUHTATH OTJIHYHBIM IIpH
S1=<20, xopomum npu 20 < §;<<40, ynoBaerBoputensHeiM npu 40 <
< 8;<<70 u GecnojesHnM npu S| > 70; mporHo3 BHICOTHOrO Gapuue-
CKOr'O MOJIsT MOXKHO CUMTATh OTJIHUHBIM IPH S;<I15 U Gecroyie3HbIM NPH
S1 > 60.

PaccyuranHble AJNsT KaXJ0H H300apHuecKON MOBEPXHOCTH (yalie
y noBepxHocTH 3eMad u giasa 500 rlla) cratucruueckue xapakTepu-
CTHKM IPHBOASTCS B BHAe TabJULbI OCPeIHEHHBIX IO MecslaM H 3a
IIePHOJ MCHBLITAHHKA 3HAUEHHH OLEHOK, B KOTOPO¥ TaKiKe YyKas3eBaercs
IAJIS KaXAOi HCIBITHBAEMOH MOJENH TEPPUTOPHS OIEHKH, MEPHOJ HC-
MBITAHKH, 3a6/1aTOBPEMEHHOCTh NPOTHO30B, KOJHYECTBO IPOrHO30B.

1.1.2.2, CHHONTHKO-CTATHCTHYECKHE XaPAaKTEPUCTHKU NPOTHO34
6apu4ecKoro moJs ¢ 3ab/aroBpeMeHHOCThIO A0 48 u

CHHONITHKO-CTaTHCTHYECKHE OLIEHKM YHCJIEHHBIX NPOTHO30B Oapuue-
CKOro IOJIST BRJAKUAIOT!

OLEHKY OIpPaBAbIBAEMOCTH IPOTHO3a MAaBJeHHS (reoHOTEHLHAJa)
B LeHTpe 6apuyeckux o0pa3oBaHUH H HX 3BOJIOLHH;

OileHKY OIPaBABIBA€MOCTH IPOTHO30B NOJOXKEHUS H TPAeKTOpuil 6a-
pHYECKHX OOpa30BaHHUil 32 NEPHOM, COOTBETCTBYIOIHH 3abJaroBpeMeH-
HOCTH IIPOrHO3a;

OLEHKY IPOTHO30B (haKTa BO3HHKHOBeHHs (HCUE3HOBEHHS) Gapuue-
ckHX o6pa3oBaHuH.

HJs pacyera YKa3daHHBIX OLEHOK HCXOJHbLIE JaHHbIE CHHMalOTCS
C UCXOAHKIX, (PAKTHYECKHX H NPOrHOCTHUCCKHX KapT B IEHTPAX HHKJIO-
HOB W aHTHUMKJOHOB. LIMKJOHEI H AHTHHUKJIOHH BKJIOYAIOTCA B BHI-
6OpKy, €C/Ii OHU HMeIOT XOTsl Obl OLHY 3aMKHYTYIO H306apy (H30rumncy)
Ha ¢akTHUECKOH MJIH IPOTHOCTHUECKOH KapTe.

Ilpumeuanue [lpuanMas Bo BHAMAaHHe, 9YTO COBPEMEHHHE OTEYECTBEHHHIE
YHCACHHBE MOAENN IO TOYHOCTH IIPOTrHO3a Gapﬂ‘-ICCKOI‘O noJaa HpI/IﬁJlI/I}KalOTCi[ K TO4Y-
HOCTH MepejoBHX 3apy6eXHHX YHCJAEHHBIX CXEM, a TaKXKe 60/buIyI0 TPYAOEMKOCThb
¥ HEBBICOKYI0 TOYHOCTb pacueTra CHHONTHUKO-CTATHCTHYECKHX OIEHOK, UX CJeayeTr pac-
CMaTpuBaTh KaK JAOIOJHHTEJNBHBIE B B HEKOTODLIX CJAy4dasiX OrpaHHUYHBATbCA PACYETOM
TOJIBKO CTaTHCTHYECKHX OLEHOK, npuBeieHubX B . 1.1.2.1. Takoe orpannyenne MoKeT
GHITD NPHHATO YueHHIM COBETOM HHCTHTYI‘a-p&SpaﬁOT‘{HKa C Yy4YeToM pe3yJbTaToB

dBTOPCKHX HCHOBITAHHH H 0043aTeNbHO AOJKHO OBITh OTpaXKeHO B MNPOrpaMMe MC-
NBITaHHMH,
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1.1.2.2.1. Ouenka omnpaBABIBA€MOCTH NPOrHO3a HaBJICHHS
(reonoreniuana) B UeHTpe GapHUeCKHX 0O6pa30BAaHHN M HX 3BOJIOIHH

51 OeHKH ONMpaBABIBAEMOCTH TIPOTHO32 3HAUYCHUH NaBfeHus (reo-
MoTeHUHana) B IeHTpax OGapHuecKUX oGpa3OBaHHH H €0 3BOJIIOIHH
paccuuTHBaIOTCH cpenuue aGconioTHee 8y mo dopmynae (1), cpennne

~~

apudmMernueckne Oy mo dopmyne (4) ownbKM NPOrHO3A AaBJEHHSA
(reomoTeHnHana), OTHOCUTEJbHBE OWIMOKH ey MO ¢opmyae (2) u om-
PaBALIBAEMOCTL IIPOTHO30B 3HAKAa 3BOJIONHH AaBJEHHs (reoloTeHHHa-
Ja) px N0 popmyse (8). VkasaHHHe XapaKTePUCTHKH YCIEUIHOCTH pac-
CUNTHIBAIOTCST AJis1 Bcex Gapuueckux ob6pa3oBaHuil, a Takxe OTIEJBHO
IJIST TAKJIOHOB H 2HTHIIMKJOHOB.

~~
Hnst pacuera 8y ¥ Op 3HaueHus AaBjeHns (TeONOTeHLHaja) CHH-
MalOTCS C NPOTHOCTHYECKHX W (DAKTHYECKHX KapT B IEeHTpax Gapuue-
ckux obpasoBaHuil ¢ ToyHocThio 1—2 rlla. TTosoxHuTeNbHEIE 3HAYEHHS

N
6H VKa3pBalOT Ha CHCTEMaTHYECKOe 3aBhHIIIEHHe AaBJEHHS B LEHTpEe
-~

6apuueckoro o6pa3oBaHus, a OTPULATENIbBHBIE 3HAYEHHUS O — Ha 3aHH-
JKeHue.

Pacyer oTHOCHTeNBHON OMHOGKH NMPOTHO32 AaBJjeHHs (reonoTeHuna-
Ja) B uedTpax Gapuueckux obpa3oBaHHi (ey) ompenessieTcss 1Mo Hop-
Myae (2), rie N — obmiee KonnuecTBo Gapuuecknx obpasoBauuil aubo
KOJIHUECTBO IIHKJIOHOB HJIH aHTHIHKJIOHOB.

OnpaBAbiBaeMOCTh IPOFHO30B 3HAKA JIBOJIIOIMH AaBJEHHS (reomo-
TeHI[HaJla) OUEHHBAETCS C MOMOIIbIO BEJHUHHEI:

Mo — Ny
On = . 8)
Tle 7, U MNg— COOTBETCTBEHHO YHCJO LEHTPOB, B KOTOPHIX MPOTHO3
3HaKa W3MeHeHHs JaBJjieHHs (TeONOTeHuHasa) ONpaBAAJCsS WM He
onpaBnancs.

TIpu BEHIYHCIEHHH oy HEOOXOAUMO [JS KaXKJAOTO UeHTpa HaliTH 3HA-
4eHUS (aKTHUECKOH H3MeHUMBOCTH O¢= (Hg — Hy); u mporsoctuue-
cko#t uaMeHunBOCTH Op=(H;— Hy); 3a cooTBercTBylouHii 3a67ar0-
BPEeMEHHOCTH NPOrHO3a WHTEPBAJ BPEMEHH W TIPOU3BECTH HX CpaBHe-
Hue. B cayuae ecau 3HaK#H Op U Oy B LeHTpe HUKIOHA (AHTUIHKIOHA)
COBMAJAalT, NMPOTHO3 CYHTAETCS ONPABAABUIMMCS M HOJYYaeT OLEHKY
co 3HaKOM «+>». B cayuae ecnm 3HakH 8¢ W 8y OKasanuchb NPOTHBOTMO-
JIOXKHBIMH, TPOTHO3 3BOJIIOIUY HE ONPABRAJICST W TOJYYAET ONEHKY CO
3HAKOM «—». 3aTeM ONpeaessioTCs Ny U My, 4 TAKKe PaCCUHTHIBAETCS
cpelHee 3HAYeHHe pp IJsS KaxXA0i 3a61arOBPEMEHHOCTH MPOTHO3a H
HCTILITHIB2EMOH YHCJIEHHOH MOJesH.

Ina 6omnee neTaNbHOTO aHAJNH32a 3HAKA BOJIOLHH AAaBJIEHHS B LEH-
Tpax OGapuueckHx o06pa3soBaHMil HAa pPasHBIX CTAAMSIX UX PA3BHTHA XKe-
JIaTeJIbHO DAaCCUHTHIBATL Py MAJA CIOyuaeB (hAaKTHUECKOrO yrayGJeHus
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(ycunenus), sanojHeHHs (ocaabieHHs) UMKJIOHOB (aHTHIHKJOHOB) H
AJs cJaydyaeB, KOrja naBiieHHe (TeONOTEHLHaJ) B HUX LEHTpax He Me-

HAJIOCD.
~~
BoiusicieHHble cpeJHHe 3HAaueHHs Oy, Om, €x M Py NPEICTABJSAIOTCS
B BUae TabJj. 2.
Ta6auua 2

Ouenka ONpPaBABIBAEMOCTH MPOTHO30B JaBAeHHs1 (reonOTEHUHANA)
B uenTpax OapHueckux 06pa3oBaHMA M WX IBOJIIOUHM y NMOBEPXHOCTH 3eMaH
H Ha PasJHYHBIX M306apUYECKHX NOBEPXHOCTAX

el
I Cpe s ownGa
: £8 g
CxeMa @ ‘%‘% RS
X o "-"‘g- ¢axkTHye- | NPOrHOCTH-| a6cOJIOT- | apupMeTH-| OTHOCH- HX
g £ 2 o cKas yeckas Hast yecKasi TeJIbHas ‘E_g
E § E. g (89) (8n) () (’5“) (5w) Ee
¥ moBepxHOCTH 3eMmJH
1 24 155 4,74 3,98 4,68 —2,15 0,83 0,14
2 24 155 4,65 4,37 5,58 —1,05 0,90 0,07
1 48 129 6,25 4,85 5,75 —2,01 0,91 0,26
2 48 129 6,30 5,01 6,34 1,52 1,00 0,06
ITosepxnocts 500 rlla
1 24 139 3,37 3,00 3,61 0,52 0,79 0,15
2 24 139 3,37 3,04 3,67 —1,64 0,84 0,02
1 48 120 4,77 4,72 5,05 1,00 0,85 0,10
2 48 120 5,09 4,53 5,47 —1,85 0,93 0,00

B npuBefeHHOM IpHMepe OLICHKH YHCIEHHBIX cxeM (TabJ. 2) cxeMma
1 umeer GoJiee BBHICOKHE XapAKTEDPHUCTHKH YCIIEIIHOCTH IO CPAaBHEHHIO

CcO cxeMoH 2.

1.1.2.2.2. Onenka onpaBIEIBA€MOCTH IPOTHO30B IIOJNOXKEHHUS
H TpaeKTOpHH GapuyeckHX 00pa3oBaHHl

Ias ompepesneHHs KauecTBa IIPOTHO3a IepeMelleHHs] 6apUYeCKUX
00pa3oBaHUi BBIYHCJAIOTCS:

ourn6ka B MPOTHO3€ NOJIOXKEHHS GapHuecKHX o6pasoBaHuil (Ar, KM);

ourn6Ka B NPOTHO3e TpaeKTOpuu Gapuyeckux o6pasoBaHuil 3a me-
PHOJ, COOTBETCTBYIOIIHI 3a6.1arOBPEMEHHOCTH nporHosa (AS, xM);

ourn6ka B NPOTHO3€ HaMpaBJIeHHs NepeMellleHus (Ag).

Besanuuna Ar onpefessieTcs Kak pPacCTOSHHE MEXAY IPOTHOCTHYE-
CKHM H (DaKTHYECKHM IMOJIOXKEHUSIMH LEHTPOB Gapuuyeckux ob6pasoBa-
HHH ¢ TOYHOCTBIO RO 10 kM. 3HaueHHs Ar pacCUMTHIBAIOTCH KaK OT-
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JeJbHO AJIST UMKJIOHOB M AaHTHUMKJOHOB, TaKk H HJf Te€X M JAPYrHX
BMecTe.

Own6xra B NPOrHO3e TPAEKTOPHH LHKJIOHOB U aHTHUHKJOHOB OIpe-
JeJisieTcss KaK PasHOCTb MeXJy NPOTHOCTHYECKHM H (PaKTHYECKHM Ie-
peMelLIeHUsIME [EHTPOB LHKJOHOB (aHTHUYKJOHOB) 3a NepHoA 3abJa-
TOBPEMEHHOCTH IPOrHO3a ¢ TOYHOCThIO KO 10 KM. AS; paccuuTsiBaeTcs
KaK pa3HOCTb NPOTSKEHHOCTel (aKTHYECKOH M NPOrHOCTHYECcKOl Tpa-
eKTopHuil 6apuyecKux LEHTPOB, CUHTAs MX NPAMOJHHEHHBIMH 32 NEPHOK
3a671ar0BpeMeHHOCTH NPOrHo3a. 3aTeM AJs BceX GapHYeckKux o6paso-
BaHUIl M OTAENBHO MJIS LHKJIOHOB M aHTHLHK/IOHOB DACCYHTHIBAIOTCS

cpennue 3HaueHduss AS 1O MOAYJIO W CpeJlHHE 3HAUEHHS AS ¢ y4eToM
3HakKa. AS yKasbBaeT Ha CHCTEMATHYECKOe 3aMelJIeHHe HJIH YCKope-
HHe [epeMelleHHst HPOTHOCTHYECKHX IEHTPOB LUKJOHOB (aHTHLHKJO-
HOB), TaK KaK TPAaeKTOPHH YHCJIEHHO DaBHBI CPefHell CKOPOCTH Iepe-
MeleHHust GapuyecKHX LEHTPOB 3a NepHoi 3ab/aroBpeMeHHOCTH IIPO-
THO3a.

Owmbka B NMPOr{o3e HampaB/eHHs NepeMeIueHUs LHUKJIOHOB H aH-
THLHKJIOHOB A@ onpefe/sercs 3HaUYeHHEM YIJa MeKAy HPOTHOCTHYeE-
CKOl u (aKTHUECKOH TPaeKTOPUSIMHU ABHXKEHHS IHKJIOHOB (aHTHIHKJIO-
HOB) ¢ TouHOcThio 40 1°. Tlpu 3TOM BEIZENSIOTCH CAYYaH OTKJIOHEHHUS
MPOTHOCTHYECKOH TPaeKTOPHH OT (haKTHUECKOH BJIeBO (BJ.) W BIPaBO
(Bm.). BriuncasiioTcess cpefiHHe 3HaYeHHs] Ag A5 BcexX GapuuecKux 00-
pPa30oBaHUH, OTAENbHO JJIsI IIHKJIOHOB H AaHTHIMKJOHOB, a TaKXke 1.5
CIyyaeB OTKJOHEHUS TPAeKTOPHE BJEeBO M BIPaBO. 3HaueHHs Cpel-
HHX OlleHOK, PACCUHTAHHBIE OTAEJbHO AJs1 LUMKJIOHOR M AHTUIMKJOHOB,
NPHUBOJATCS B TEKCTE OTYeTa MO pe3yJbTaTaM UCIBITAHHUA.

OnbiT paGOTH [O HUCIHITAHHIO YHCJAEHHBIX IPOrHO30B 6apHUECKOro
NoJIs TI0KAa3aJl, YTO AONYCTHMBIMH OIMHOKAaMH NPHU [POTHO3aX 3a6.saro-
BpeMeHHOCThIO o 36 u saBasiores Ar << 200 kM, AS << 300 kMm/24 4,
Ap << 15° mnpu xopomwem nporHose; 200 kM << Ar << 400 &,
300 km/24 u << AS << 600 kM/24 u; 15° << Ag << 30° npu ya0BJIETBOPH-
reqabHoM; Ar > 400 kM, AS > 600 km/24 4, Ap > 30° npu miI0XOM.

1.1.2.2.3. Ouenka NporHo30B BOSHHKHOBEHHs (HCUE3HOBEHHS)
6apuueckux o6pasoBaHuil

Jlos mOJIHOH XapakTepPUCTHKHM KayeCTBA YHCJIEHHOH CXeMBI OYeHb
BajXHO OLEHHTb NIPOTHO3 BO3HHKHOBEHHS HOBHIX GapHYecKHX 00pa3oBa-
HHMH, a TakKe IPOTHO3 3aNOJIHEHHS LHKJIOHOB H Da3pyLIeHHsI aHTHIH-
KJIOHOB, CYIIECTBOBABUIHX B HCXOAHBIH CPOK.

Hcnonb3ys ucxofHble, (GaKTHYCCKHE H MPOTHOCTHYECKHE KapThi,
TO/JICUMTHIBAETCSl KOJHYECTBO ONpPaBAABIIKXCSl HOBBIX LEHTPOB (a); Ko-
JIAYECTBO ONPAaBAABIIHXCS HCUE3HYBIIHX IEHTPOB (b); KOJHUECTBO npen-
CKa3aHHBIX, HO He HaOMOHaBIIUXCS (JOXKHEIX) HOBBIX LEHTPOB (C);
KOJIHYeCTBO HAGJI0AaBIIHXCS], HO He MNpPEeACKa3aHHBIX (CriaKeHHHIX)
neHTpoB (d). Hcmosnb3ysi 3T¥ JaHHBlE, DACCUHTBIBAIOTCS CJeAYyIOLIHE
XapaKTepHUCTHKH:
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OIpaBABIBAEMOCTb B NPOIEHTAX IPOrHO3a BO3HHKHOBEHHS HOBHIX
HEeHTPOB

Qu=—2— - 100;

atc
OIIpaBABLIBAEMOCTb B MNPOUEHTAX IIPOrHO3a HCYE3HOBEHHA IICHTPOB
b
Q=7 - 100;

ofmiast ONpaBABBAEMOCTh B NIPOLEHTAX HOBOOOPA3OBAHHA H HCUE3-
HOBeHHUs OapuyeCKHX IEHTPOB

Q=—-2%%_ _ 100 (9)
at+b+c+d

PesyabTaThl NPOBEPKU MPOTHO30B NOJOKEHHA, CKOPOCTH NepeMellle-
HHsl, BOBHHKHOBEHHS M HCYE3HOBeHHs] OapHyecKHX oOpas3oBaHuii cJie-
IyeT IpeACTaBUTh IO Qopwme 1.

ConocraB/eHue CTATHCTHUECKHX H CHHONTHKO-CTATHCTHYECKHX Xa-
PaKTEepUCTUK IO3BOJIUT OLIEHUTb HAAEXKHOCTb IPOBEPSIEMOH YHCJCHHOH
CXeMBl POrHo3a 6apHYeCKOro NoJisg B CPABHEHHUH C HUCMOJb3YIOLIHMHUCH
B ONepaTHBHOH nNpakKTuKe. IIpy 3TOM mpeamouTeHHe OTAAeTcs TOH M3
HHX, OLEHKH KOTOpOH sABJsgi0TCS Jy4wHMH. Ilpu pelueHuH Bompoca
O BHeJpEHUU YYHTHIBACTCS TaKXKe TEXHOJOTHUHOCTL H 3KOHOMHYHOCTDb
YHUCJACHHBIX CXeM, IIPHHHMAIOTCA BO BHHMAHHE KOJHYCCTBO H KaudeCTBO
TIPOTHO30B PA3JUYHBIX METEOPONOrHUYeCKHX 3JIeMeHTOB, paCCUMTHLIBae-
MBIX TOH HJIH MHOH YHCJCHHOH CXeMOil.

[7s1 ycTaHOBJEHHS YCHEIIHOCTH HPOTHO30B 1O INpOBepsieMOf dYHC-
JICHHOH cXeMe B DasJHYHBIX (QPH3HKO-reorpa(puyeCcKnx paioHax H BHAB-
JieHHsA obJiacTedl CHCTEMAaTHYeCKHX OHIMOOK IIPOrHO3a HeoOXOHUM aHa-
JIU3 PpACCUMUTAHHHIX CTATHCTHYECKHX XADaKTEPHCTHK IO TePPHTOPHH
nporHosa. [lokasaTe/IbHLIMH B 9TOM OTHOLIEHHM SIBJSIOTCS KapTH pac-

-~
npefesedus 6, e, 0 H §, OCPEIHEHHBIX JJIA KaXJA0Or0 y3ja peryispHod
CeTKM 10 MecsinaM U ce3oHaM. OdeHb NOJE3HBIM SIBJSETCH BhLAeJIeHHE
H aHaJU3 CTATHCTUYECKHX XApAKTEDHUCTHK AJi ONpEHAeJNCHHBIX CHHOI-
THYECKHX CHTyaluiH, B 0COGEHHOCTH TeX, KOTOpble NMPHBOAAT K Pe3KHM
H3MEHEeHHSIM W He0JaronpHsTHHIM YCJOBHAM IIOrOAH B pasJjiHYHbE Ce-
30HH roAa.

JIJs1 ycTaHOBJIEHHS HCTOUHHKOB OLIHOOK NPOBepsAeMOll UHCJCHHOH
CXeMBbl MOXKHO IIPOBECTH AONOJHHUTEJbHBIH aHAJNH3 CTaTUCTHUCCKHUX Xa-
PAaKTepUCTHK B paloOHAX, 3aHUMAaeMbIX LHUKJIOHAMH H aHTHUHKJIOHAMH.
B stux cayuasx o6sacTb OLEHKH SIBNSIETCs NepeMeHHOH M ee cjenyer
CMelllaTh B HANpaBJeHUHM INepeMelleHUs 6GapuueCKdx o6pasosaHii,
a MoJiydYeHHbie DU 3TOM CTAaTHCTHYECKHE XaPAKTEPHUCTHKH HEeCpaBHHMBI
C XapaKTepHCTHKaMH AJig Bcel 00JacTH Nporuosa. Takde OLeHKH lipel-
CTaBJSAIOT ONpefe/IEHHYIO LIEHHOCTD, TaK KAK AA0T BO3MOXKHOCTb yCTa-
HOBJIEHHS] IPHMEHHMOCTH YHCJEHHOH CXeMH B ONpe]e/eHHbIX CHHOITH-
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®opma 1

Oneska ycnewsoCTH NpoOrHosa roJIOXKeHUs, TPAEKTOPUH, BOSHHKHOBEHHS M MCUE3HOBEHHS GapUYeCKUX o6pasoBaunii

QH

(p) godiH3T XIGHHIXK
-BILID OH109hHIOY

(0) sodinom
XIHKOL' O8LOJRHI O

(g) sodinanm xum
-gAHE3ROH KOXuMLpY
-gedlI0 09.LIDhHLK OY

(p) gaodiHan
XI980H BOXHUIIERY
-gpd1o OHLOIRHLI OY

1&
<

Ag
B

BJI.

AS

Ar

HuHeaoerdQO XuMO8R
-udeg OH.LIORMIOY]

h
‘qrooHHaWadg0IBrgRE

(douge)
BWNOXD BRMHIOHE,

Y NOBEPXHOCTH 3eMJIH

Yposens 500 rlla
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YEeCKHX CHTYAUHSX H (PU3UKO-TeorpadHieCKHX YCJAOBUAX. ITO BaKHO
KaK [ CHHONTHKOB, MCHOJb3YIOIIUX YHUC/JAEHHLIC NPOrHO3H B Onepa-
TUBHOH paboTe, TaK H A/ aBTOPOB, pafOTAlOIIUX HAJ YCOBEPILIEHCTBO-
BaHHEM YHCJEHHDLIX CXeM.

1.1.2.3. XapaKTepucTHKH KauecTBa OOBEKTHBHOIO aHaJH3a noJjei
METeOPOJIOTHYECKHX 3JIeMeHTOB

['naBHOH TPYLHOCTHIO, C KOTOPOH NPHUXOAUTCH CTAaJXHBATLCH INPH
OLleHKe HAJEeXHOCTH HOBHIX YHCJIEHHBIX cXeM OOTBEKTHBHOTO aHa/u3a
(OA) noJieit MeTeOpOJIOTHYECKHX 3JIEMEHTOB, fBJSETCH NOJTyYeHHe HC-
XOJHBIX AaHHBIX, KOTODbIe MOXHO YBEPEHHO MCIOJb30BATh B KaueCTBe
«3TAJIOHHBIX» [Jisi CPABHEHHSI ¢ HAHHBIMHM HcHbIThIBaeMoil cxeMbl OA.

[Tpepnarajorcss ciaeaylouie ueTnipe cnoco6a BO3SMOXKHON OLEHKH
OA, xaxAbiii B3 KOTOPBIX MOMKET HCIIOJIb30BATHCSH C YUETOM HMEIOLIUX-
csl BO3MOIKHOCTEll U MMEeeT CBOM NMPEeHMYLLecTBa U HeXOCTATKH:

1) cpaBHeuue HCMBITHBaeMofl cxeMsl OA ¢ aHaJMH30M INOJEH MeTeo-
POJIOTHYECKHUX 3JEeMEHTOB, BHIIOJHEHHBIM BPYYHYIO CHHONTHKOM, TOJa-
ras, 4To IocjaeAHHH Haubojee 6JU30K K ucTuHe. Cnocob 3TOT UCMOJb-
syerca anst oueHku OA 6Gapuyeckoro noJjst. ITOHSTHO, YTO CHHONTHYE-
CKHH (cyOBexkTHBHEIT) aHanu3 obsaxaeT ONpefeseHHBIMH HELOCTaT-
KaMi, TeM He MeHee CHHONTHK NPM AaHaJH3e HCIOJb3YEeT HCTOPHIO
pPasBHTHS CHHONTHYECKMX NPOUECCOB, a TaKxke HaOJIOAeHHs 3a Ber-
poM, UTO MO3BOJISET B HEKOTOPHIX CJAydYasxX BOCCTAHABJIHBAThL LeJble
6apuyeckue 0cOpa3oBaHusa 0cOGEHHO HaJ MAaJIOOCBEIICHHBIMH paiCHaMu.
OnHOBpeMeHHO NPOHU3BOJAUTCS CPAaBHEHHE C CHHONTHYECKHM AaHaJH30M
u cxeMbl OA, paHee BHEAPEHHOH B OMEPATHBHYIO MPAKTHKY.

Ilpu conocraBaenun yncaenHoi cxeMsl OA 6apHYECKOro MOJS C CH-
HOITHYECKHM aHAJUM30M Ha KapTax BPYUYHYIO BBLIEJISIOTCS 3KCTPEMAJIb-
Hble TOYKH OapHyecKMX noJedl (LeHTPH LHKJOHOB M aHTHLHKJIOHOB)
1 PACCUHTLIBAIOTCS CJCAYIOIIME CHHONTHKO-CTAaTHCTHUECKHE XapakKTe-
PHCTHKH:

Ar —omn6KH B NPOrHO3e IIOJIOXKEHUS] LEeHTPOB OapHueckKHx obpa-
30BaHui, onpefenseMble Kak PACCTOSIHHUS MeX]y CPaBHHBAaeMBIMH IlieH-
TpaMH (c TouHOCTBIO 10 10 K¥M);

O — abcoJfoTHbIe OMHOKM HaBjieHHs1 (FeONMOTeHLHasa) B HEHTPax
G6apuuecknx o6pas3oBaHuii;

Oy — cpejHHe apudMerHyeckue OMIHOKH OaBJeHus (reONOTeHLMaaa)
B LieHTpax 6Gapuyeckux o6pa3oBaHuil ¢ yueToM 3Haka. [TosoxurenbHee
3HAYEHHsT YKA3BIBAIOT Ha CHCTEMATHYECKOe 3aBhlllleHHe [daBJeHHS
B LIEHTPaX, OTPHUATENbHEE — Ha 3aHHKEHHE.
~~

Omubku Ar, g H 87 PaCCUHTHIBAIOTCH KaK OTAEJNbHO AJS LHKJICHOB
U aHTHIHKJIOHOB, TaK H JJI TeX H JAPYTHX BMecTe.

IIpy ncnosb30BaHHM cxeM OGBEKTHBHOIO aHa/Hu3a GapuuecKkoro
NOJsl BaXKHO TaKKe OleHHTb, HACKOJBKO IMPABUJIBHO HCIBITHIBAEMas
cxema OA npelcraB/sieT KoJHuecTBO GapHYECKHX LEHTPOB, T. €. Olle-
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HUTb CIJI4XKHBaHMsI HAaGM0AaBIKXCs 6apUYECKHX HEHTPOB Ju6O mpej-
CTaBJIEHHs JIOXKHBIX IeHTpoB. C 3TOM LeJbI0 ONPEAENsieTCss KOJuye-
CTBO LIEHTPOB Ha KapTax HCHBITBIBaeMoii cxeMbl OA (n;) u KoJMYECTBO
LEHTPOB Ha Kaprax cuHonTuyeckoro OA (n) u paccuduTHIBAETCHS BEJH-
yuHa Q==n,/ns. Ecau Q > 1, To ucnuthiBaeMas cxeMa OA uMeer Ten-
JeHIMI0 K AMAaTHO3y JIOXKHBIX IeHTPOB, ecad Q < 1, TO mpoucXOAHT
Cryia)KuBaHHe UEeHTPOB. BeawunHy Q »KelaTeqbHO DACCYHTHIBATH Kak
OTAEJNBHO JJSl LMKJOHOB ¥ AHTHUMKJIOHOB, TaK H IJs TeX H JIPYTHX

BMecTe.
CHHONTHKO-cTaTHcTHYecKHe oueHKH OA Gapuueckoro nosas mpes-

CTaBJSOTCA N0 popme 2;

2) cpaBHeHHe NAHHBIX B y3JlaX PEeryJsipHOH CETKH, NMOJYUYeHHBIX IO
ucnuiTeiBaeMoll cxeme OA, ¢ panHnMuy HaOaopeHui Ha cradnusax. das
3TOil LeJH NpeABapUTENbHO BEIOUPAIOTCA CTAHLHH, COBIALAIOIHe C Y3-
JaMH peryaspHoil cerku OA sau6o OTCTOSIIMMHU OT HHX He Gojee yeM
Ha 50 KM,

3) cpaBHeHHe HCHBITBIBaeMOfi cxeMbl OA ¢ OOBbeKTHBHBIMH aHAJH-
3aMu Jydiiux 3apy6exHbix neHTpoB (HanpuMmep, HMIL CIIA unam
EILLCIIII), npuHumas BO BHUMAaHHe, YTO B HACTOSLIee BpeMsi ycClell-
HOCTE OA 3apybexHbIX LEHTPOB BHIIIE YCHEUIHOCTH OTEYeCTBEHHBIX
cxem OA.

[Ipu npoBeneHUH cpaBHEHUS UCHBITBIBAeMOIl cxeMbl OA ¢ ZaHHBIMH
MeTeopoJiornyeckux craHuuii uiad OA 3apyGekHBIX LEHTPOB B aBTO-
MAaTH3HDOBAHHOM peXHMe PaCCUUTHIBAIOTCS CIEeNYIONIHE OLEHKH: Cpef-

~~

Hue abcomioTHble OMHOGKH 6, cpefHHe CHCTeMaTHUecKHe OLIHGKH O,
CpelHHE KBajJpaTuyeckue OIMUOKH ¢ H KOID(DHIUHEHT KOpPEeaSHH 7
Me}KLLy 3HAYCHUSAMHU MeTEOpOHOI‘H‘-IECKHX 3JIeMEeHTOB B stlax CE€TKHu
cpaBHUBaeMHIX OOBEKTHBHBIX aHAJIKU30B. JIydmuM cunTaercsl 0ObeKTHB-
HBIH aHaJU3, HMeIIHil 6oJiee BHICOKHE OLEHKH YCIEeLIHOCTH;

4) cpaBHeHHe KaYeCTBAa YHCJAEHHBIX IPOTHO30B, PACCYHTAHHBIX IIO
OJIHOH M TOH »Ke YHCJEHHOH NIPOTHOCTUYECKOH MOJEJH, HO C HCIIOJb30-
BaHHEM B KauyecTBe HUCXOZHBIX AaHHHBIE B y3Jax peryJjsapHOH CeTKH, I10-
JIy4eHHbIEe ¢ MOMOIUBIO CPaBHUBAEMBIX uHcaIeHHBIX cxeM OA. B artoMma-
TH3HPOBAHHOM peXHMe pacCUHTHIBAIOTCS CTATHCTHYECKHE OLEHKH IO-

N

JyuyaeMbiX TIPOTHO30B (6, €, 0, 6, 7, S1), pacueTHble (HOPMYJILI KOTOPEIX
npuBelensl B m. 1.1.2. CpaBHeHHE CTATHCTHUECKHX XapaKTEPUCTHUK HPO-
THO30B, MOJYYEHHHIX 110 pasHbiM cxemaM OA, mo3BoJIieT CleJaTh BhI-
BOJ O KauecTBe CPABHHBAEMBIX OOBEKTHBHBIX aHAJH30B: BAPHAHT IpO-
rHo3a ¢ OA Jayuuiero xayecTsa HMeeT JyulllHe MOKAa3aTeJNH YCIelHOCTH.

Comnocrasienne 06'bEKTHBHBIX aHAJH30B MPOU3BOAUTCH MO TEPPHTO-
PHH CEBEpPHOTO MoJyumapusi Jub0 AJs OTAEJbHHX PErHOHOB, HallPHMep,
aast Esponnr (10° 3. 1. — 50° B. A., 35—75° c. u1.), Asuu (60—140°B. 1.,
0—75° ¢. m.), Adpuxu (10° 3. 1. —50° B. x., 0—30° c. m.), Tuxoro
okeaHa (150° B. m.— 140° 3. n.), CeBepHoit Amepuku (130° B. 1.—
70° 3. nm.), ArnanTtuyeckoro okeaHa (60—20° 3. n.), Ilpumoasproro

paiiona (80—90° c. mL.).
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1.1.2.3.1. McnuiTanne Yuc/IeHHBX CXeM 0GbeKTHBHOTO
aHaJju3a moJiedl TeMIepaTypbl BO3AYXa, BJAXKHOCTH
(Touka pocHl), BeTpa U OCAAKOB

Ouenka HagexsocTd ugncaeHHnx cxeM OA moJefi Temmeparypsl,
BJIQXKHOCTH (TOUKH DOCH) M BeTpa y NMOBEPXHOCTH 3eMJH M Ha H300a-
PHYECKHX TOBEPXHOCTSX TPOH3BOAMTCS IyTeM CpaBHeHus jgaHHbx OA
B y3JaX PEryJAsipHO# CeTKH C JAHHBIMU H3MEDEHHH Ha CTaHIHAX, COB-
najalolux ¢ y3JaMH CeTKH HMJH PacloJIOKEeHHBIX OT HHX B pajuyce He
GoJsiee 50 kM. [Ipu 5TOM pPaCCUHUTHIBAIOTCS M aHAJTH3HPYIOTCS CJeAyIO-
HIMe CTATHCTHYECKHE OLeHKH:

cpenHsis abcosoTHas omubKa TeMmepaTyphl (TOYKH POCHI) (1),
CpelHsisl KBaipaTHYeCKas OMIHOKA Oyt,), CPeNHSA CHCTeMAaTHYECKas

N
omu6ka bz, (dpopmynsr (1), (3), (4), B KOTOpHIe NOACTABISAIOTCA
COOTBETCTBYIOLINE 3HAYEHHUS ¢ U fq);
cpenHss aGcosoTHAst omMGKa agajau3a BeKTopa Berpa v, CpeaHss

KBaJpaTHueckass omHOKa BeKTOpa BeTpa Oy, CpPelHss abcoaoTHAd
ouIHGKa CKOPOCTH BeTpa 8y, CPejHss CHCTeMaTHieckas OUIMGKa CKO-

N
poctu Berpa Oy, cpelHsis abGconiotHas omH6Ka HamnpaBJeHHS BeTpa
8qq. [LnsT BEIYHCJIEHHS STHX CTATHCTHYECKHX XapaKTepPHCTHK HCIOJb3Y-
forest hopmyan (17)—(21).

KauectBo cxem OA ocaixoB ycTaHaBNHBAeTCst IO ABYM HOKasare-
JAAM: 110 GaKTy HX HAJMYUSI UJIH OTCYTCTBHS H KOJIMUECTBY NMyTeM CpaB-
HeHHs J@HHBIX 00 ocaJKax B y3iax pery/spHo#t cerku OA ¢ faHHBIMH
Ha CTaHNMAX, OTCTOSUIIX OT Y3JIOB CeTKH He jAaJjee 50 KM Ju60 coBia-
jpapoumux ¢ HUMH. Ilpu omeHKe OGBEKTHBHOTO aHaJH3a OCaiKoB IO
thakTy (0 aHaJOTHH C NPOTHO30M) PACCUMTHIBAeTCs OOIIAsl ONpaBJbI-
BaeMOCTb aHajusa (i), ONpaBabBaeMOCTh (haKTa HAJHYUS OCATKOB
(4oc), mpenynpexaennoctb ocangkoB (ITqe), ompaBariBaeMocTh Qakra
OTCYTCTBHSI OCaAKOB (Ug. oc), MPEAYHpPERAEHHOCTb (GaKTa OTCYTCTBUSA
ocankoB (Ils. oc), Kpurepuil Kauecrsa [Iupcu — Obyxosa.

Ilpn oueHKe KOJIMYECTBA OCAJKOB PACCUMTHIBAIOTCS CpeaHss abco-

~
JioTHas ownbka (8q), Cpemusist cucremaruueckas omnbka (8q) u mo-
BTOpPSIEMOCTh ONIHOOK aHa/su3a KojaudecTBa ocankoB (Pq) npu 3aiaH-
HBIX 3HaueHuil rpaganuil (< 1, <2, <3, > 3 MM 32 124 BXOJOAHKIA
nepuog roga u << 1, <2, << 3, << 5, << 8, > 8 mm 3a 12 B renanii ne-
pHOA roza).

Jaist pacyera ykasaHHBIX BhIle xapaktepucTuk kadectsa OA ocan-
KOB 1O (AKTy M MO KOJHUYECTBY CJAEYeT HCI0ab30BaTh GOPMY.JInl (22) —
(30) u pexoMeHxanuH, H3JOXKeHHbIe B 1. 1.1.5, moacraBass B GOpMyJanl
BMECTO IIPOTHOCTHYECKHX 3HAUEHHH O0CaJKOB JaHHble OOBEKTHBHOIO
aHaJsu3a.
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B sakJiioueHHe OTMETHM, YTO IPH HEOOXOZMMOCTH CPaBHEHHS JIBYX
uaH Gosee KOHKypupyomux cxem OA TemmepaTypH, BJaKHOCTH (TOU-
KH pOCHI), BeTpa HJH OCaJKOB BO3MOXKHO HCIOJb30BaHHE CHOCOGOB,
OIHCaHHBIX BBIIE JJIsl olieHKHu ycnemHoctH OA Gapuueckoro moJst.

1.1.2.4. CTaTHCTHYECKHe XAPAKTEPHCTHKH KauyecTBa YHCJIEHHOTO
nporLosa Gapuueckoro moJssg Ha 3—10 cyTok

1.1.2.4.1. Tugpomuuamuyeckne HPOrHO3Bl OAPHUECKOTrO MOJS, pac-
CUHTaHHEIE C 3a6/1aroBpeMeHHOCTbI0 3—I10 CyTOK, OXBaTEIBAIOT Xapak-
TepHBIH MacmTab CylecTBOBaHHS OapHyecKHX 00pasoBaHuit (OKOJIO
5 cyToK). DTO 06CTOSATEJILCTBO AHKTYET HEOOXOAHMOCTb NPH YCTaHOB-
JIEHHH YCIHEIIHOCTH 3THX NPOTHO30B NPOBOJUTb HX CPaBHEHHE C KJH-
MaTOJOIMYECKHMH IPOTHO3aMH, B OTJIHYHE OT KPaTKOCPOUHBIX UHCJEH-
HBIX IIPOT'HO30B, KOTOPBIE CPABHHUBAIOTCH C HHEPLHOHHBIMH IPOTHO3aMH.
B 3TOM COCTOHT OTJHYHTEJNbHAsT OCOOEHHOCTb HCIHITAHHS NPOTHO30B
6apuuecKoro IoJisl Ha CpeflHHe CPOKH.

1.1.2.4.2. 1151 OLeHKH KaueCcTBAa YUCJIEHHBIX IPOTHO30B GapHUECKOr0
1oJIST Ha CpPeflHHe CPOKH CJIeAyeT PaCCUMTHIBATL CJAEAYIOLIHE CTATHCTH-
yecKrue XapaKTePUCTUKHU: O, ex (HOPMHUPOBaHHE NMPOM3BOLUTCH 1O OTHO-

NS

IIeHHIO K KJAMMaTHYeCKOMY NPOTHO3Y), 0, 6, 0; rr — K03 duunesT Kop-
pessiuiy TeHAeHIHH; ry — KO3 GhHIHEHT KOPpeasiy aHOMAaJHH, ray —
KO3 (HUHEHT KOppeNsAlUHH aHOMAaJHH i HHePLUHOHHOrO IIPOrHo3a,
S{— napaMeTp OIEHKH T'€OMETPHYECKOro noJo6Hs NPOTHO3UPYEMBIX H
(akTHUYECKHX MOJied reonoTeHLnaNna.

AN AN
1.1.2.4.3. AHasHTHUeCKHe BbipaxKeHus pjis 6, o, 6, o, rr u S, npu-
BefeHn B (opmynax (1)—(7). OcranpHble CTaTHCTHYECKHE XapaKTe-
PHCTHKH HMEIOT CJAeLyIOIHH BUA:
CpeAHsAsl OTHOCHTeJbHasl omubGKa nporuoda (¢ ToyHocThio Zo 0,01)

ex = 0/0x, (10)
N
rue GK———-]:/— ‘;I Hy — Hy|;— cpennsis abCoMOTHAS KAUMATHYICCKAS H3-
MEHYHBOCTH;

K03 PHUHEHT Koppeasauu# aHomaauit (¢ rouHoctsio go 0,01)

N
iZj {[(Hn—HK)i—(Hn'—HK)] [(ch“‘HK)l*"(Hq;—HK)]}

ra=

N ,
\/ 5 {1010 ~ o) — (o= TP Lty — i — (T3 = o))
(1)

rae H,— xauMmaTHyecKoe 3HaueHHe reonoTreHnuana (lIaBJXEHHﬂ).
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3HAYeHHs ry U r, H3MeHsOTeE oT —1 mo 1. Jas maeanbHOro mpo-
THO3a rp=ra=1, lJs cay4afiHOro NPOrHO3a ry=="r,==0;
KO3((HUHEHT KOPpEeNsUUH aHOMAaJHu# AJ5 HHePIHOHHOTO NpOrHo3a

N
Zl {[(Hu —HK)i _'(HH— HK)i] [(Hlb_HK)i— (th—HK)]}
Tay — — .

v % {[(HH—‘HK)i —(HH—HK)]z[(H(b—HK)i ""(ch'—HK)]z}
i=l
(12)

1.1.2.5. CHHONTHKO-CTATHCTHUECKHE XaPaKTEPHCTUKH
YHCJIEHHOTO TPOTHO3a Gapuyeckoro nojsi Ha 3—10 cyTok

1.1.25.1. B KayecTBe CHHONITHKO-CTATHCTHYECKHX XapPaKTEPHCTHK
JaHHBIX NPOTHO30B DPACCUHTBHIBAIOTCS CJEIYIOUHEe OUEHKH, OTpPaxKalo-
LIHe NOJIOXKEeHHe IIaHeTapHO! BLICOTHOH (poHTasbHON 30HH ([IBP3)
B IIPOrHO3UPYeMHIH NepuoA: abcogioTHass (8y) M OTHOCHTeJbHAs (&)
omwnMOKH mosioxkeHHus xapakrepHo# ans [1B®3 (ana maHHOrO ce3oHa)
H30THICH HAa NPOTHOCTHYECKOH KapTe B CPAaBHEHHH C (PAKTHUECKOH.

1.1.2.5.2. XapakTepHbIMH H30THACAMH [J51 PA3JHYHBIX CE30HOB rofa
SIBJAIOTCS CaeAyioumue: aas 3uMel 536 rlla, gas Becun 544 rlla, pas
IepBOH M BTOPOI NOJIOBHHH JieTa cooTBeTcrBenHo 560 u 572 rlla, aas
ocenn 566 rlla u gnsa npensuMesa 544 rlla [2]. B cayuae 30HaJbHOTO
npoluecca Haj HHTepecyolled TeppuUTOpHei OlleHKa NPOH3BOLHTCA MO
OJHOH XapakTepHOH H30THIICe, a B C/ay4asX, Korja (GOpMHPYIOTCH IBe
BerBy I1B®3,— o asym.

AbcomoTHast 8, U OTHOCHTENbHAS] €, OIHOKH IIOJOMKEHHS Xapak-
TepHOH usoruncel [IBP3 paccuuThBalOTCS MO CAeAYIOIIHM dopMyaM:

N
1
%‘—’TZI%—%,L'; (13)
i=l1

9,
eo= o (14)

i ’

i=|

rae |gn—@p| H | @ — Pu| — COOTBETCTBEHHO OTKJOHEHHE IPOrHOCTH-
YeCKOH H30TMIICH’OT (hakTHYeCKOi H OmIHGKa HHEDIHOHHOrO IPOrHO3a
B rpajycax MepHIHaHa, BHIYHCJCHHEIE B TOYKAX MepeceyeHHs] yKa3aH-
HbIX H30THIC W MepHIHAaHOB C HHTepBaJjoM 20°, a N — obiee yucao
TOYeK.

1.1.2.5.3. Kak mokasaJj ONBIT, YUCJEHHBIE CXeMbl GapHUYeCKOro moJis
¢ &,<<0,6 mpeaycmaTpuBaIOT IepecTpoiiky OGapuHueckoro nojs, T. e.
YAOBJIETBOPHTEJILHO TPENCKA3hIBAIOT MOJIOXKEHHE H CKOPOCTb IlepeMe-
meHHs 6apHyeckux oOpa3oBaHUU, HX IBOJIOLHUIO.
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PaGoyasi 1 cBoAHas (POpMH NpeACTaBJEHUS De3yJbTaTOB pacuera
YKa3aHHBIX OIIKGOK NPHBOAATCA No dopme 3 u 4.

Popma 3
dopmMa 3amMcH MCXORHBIX NAHHBIX NpH pacuete O, M €,
IMonoxcenHe XapakTepHO#R
H30runchl
Mep.‘f}.""’aﬂ' 8 P~ Py &y
‘Pq, l Py I Py
40
20
0
Cpennee Cpennee
®opma 4

Pe3yinbTathl OLEHKM HHCJEHHBIX CXeM MPOrHo3a Gapuueckoro nois Ha 3—10 cyTok

3a6/1arOBPEeMEHHOCTD, 4
Cxeva

(eBTOP) Mecsu
72 l 96 \ 120 | 144 | ... | 72 9% ‘ 120 144!
d, €y
SiuBapb
®derpaib
Mapt
CpepnHee

[Ipu asanu3e pe3yJbTATOB HCIBITAHHUSA CJeLyeT BBIAEJIHTb W Ole-
HHTb OTAEJNBHO CJIyu4ay ¢ Pe3KOi IepecTPOHKOH 6apHYECKOro MOJIs.

1.1.3. OmeHka KauyecTBa MPOTHO30B NOJEH TeMmepaTyphl
BO3AYyXa M TOYKH POCH y MOBEPXHOCTH 3eMJH H Ha M306apHUECKHX
TOBEPXHOCTSIX

1.1.3.1. Ilpu ucnpTanHu YHMCIEHHBIX CXe€M NPOTHO3a TeMIeparyphl
BO3AyXa, TOUKH POCH (AedHLHTAa TOUKH POCH) NPOH3BOJHUTCS OLEHKA
NPOrHO30B JaHHLIX METEOPOJOIHYeCKHUX JEMEHTOB B CpaBHEHHH C HX
OGbeKTHBHBIM aHaJu30M. [IpH 3TOM BBIYHCJASIOTCA M aHAJHU3UPYIOTCH
cjelylollle CTATHCTHYECKHE XapaKTepHCTHKHY:

cpeansAs abconmoTHad owHO6Ka IPOrHO3a TeMInepaTtypsl (TOYKH po-

Chl) 6‘(‘,1)’ ¢ Tou”octhio o 0,1;
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cpenHsisi OTHOCHTENbHAS OWHGKA &ty ¢ TOUHOCTRIO 10 0,01 (mpm
3HAUEHHN eq(t,)> | KAUECTBO NMPOTHO30B TEMIEPATYPHI HHIKE HHEDIHOH-

HBIX);
cpefiHss KBaJipaTHUECKAs OLIHGKA Ot (ty), ¢ TOUHOCTBIO 10 0,15

cpejiHsis CHCTEMaTHYeCKas OHGKa i (ty), C TOUHOCTBIO 10 0,15

KO3(pdHLHEAT KOPPEJIALUUMH MexAy NPOTBOCTHUECKHMH H (akTHye-
CKHMH H3MEHEHHSIMH TeMIlepaTyphi (TOUKHM POCHI) Fytd), ¢ TOYHOCTHIO
jpo 0,01.

1.1.3.2. [Ins BbIYHC/IEHHA YKa3aHHLIX CTATHCTHYECKHX XapakTepH-
CTHK HCIIOJB3YIOTCs cooTBercTBeHHO (opmyasl (1)—(4) u (6). Ilpu
5TOM BMECTO IPOTHOCTHYECKHX, (DAKTHUECKHX H HCXOAHBIX 3HAYeHHH
reonoTeHIHaJ a MOACTABISIOTCS COOTBETCTBYIOIHE 3HAUEHHST TeMiiepa-
Typbl (TOYKH POCHI).

1.1.3.3. JIOMOJIHHTENBHO pacCUHThIBaeTCH OUEHKa Py, mokashiBaio-
Iiasi NPOLEHT ONpPaBAABLIHXCS INPOTHO30B II0 3aJaHHBIM TpajalHAM
OIHO0K

P =1 . 100, (15)

rae N| — KOJIHYECTBO y3JIOB CETKH, B KOTOPBIX OTKJIOHEHHE IIPOTHOCTH-
YeCKOH BEJNHYHMHBl OT (PAKTHYECKOHl He MpEBHIaeT 3aJaHHOrO NMpexena,
N — o61ee uncao ysaos. [TpuauMaioTcs CIeAYIOLLHe IPAfAUHH OTKJO-
HEHH#l TNPOTHOCTHYECKHX 3HAYeHHil OT (AKTHUECKHX (10 aGCOJIOTHOMY
3HAYeHHIO), A5 KOTOPBIX pAaCCYMTHIBAETCH OLlEHKa P < 1,0, << 2,0,
< 3,0, << 4,0, <5,0°C.

BoiuncienHble cTaTHCTHYECKHE XapaKTEPHCTHKH KayecTBa IPOrHO3a
TeMmepaTyps (TOUKHM pochl) mpeAcraBasiorcs mo dopme 5. [las aua-
JM3a MOBTOPSIEMOCTH OWHKGOK 10 TEPPUTOPHH IIPOTHO3a, BBISBJEHHS
palioHOB ¢ 6OJBIIMMH 3HAYEHHSIMH OUIKOOK M YCTAHOBJIEHHS BO3MOK-
HBIX TPHYHH HX BO3HHKHOBEHHS DEKOMEHAYeTCs CTPOUTb KapThl pac-

<

NpPefeNeHust Sy, euqr,) Oty Ot(ty)r Tt(ty):

1.1.4. Ouenka KadecTBa NMpPOTHO30B MOJIEH CKOPOCTH H HalpaBJieHHUs]
BETPa Yy NOBEPXHOCTH 3eMJIH H Ha H3006apHYECKHX IMOBEPXHOCTSX

1.1.4.1. TIpu oueHKe YMCAEHHBIX [POTHO30B BeTPa PACCYHTHIBAIOTCS
CEAYIOIME CTATHCTHYECKHE XaPAKTEDHCTHKH, IPH 3TOM B KayecTse
(haKTHIECKOro BeTpa HMCMOJb3yeTcs OOBEKTHBHBI aHAJIM3 TOJs BeTpa:

cpemHsas abcosoTHas owHOKa IPOrHO3a BekTopa BeTpa (¢ Tod-
HOCTBIO 10 1)

N
Sy=a- D NVe=Voli= ;(V(un—u¢)%+(un—v¢)?), (16)

N
13

=1
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®opma 5

XapaKkTepuCTHKM ONpPaBAbIBAEMOCTH NPOTHO30B TEMNEPATYPH (TOUKM POCHI)

=1 . &
52| 8,71 % P. %
S | oE3| O 5, | 6 g G 3 r
£s
s §8¢e| e t th ¢ ¢ t t
= o
£z | 95| £, SO Al N P
=23} mEe | To

VY noBepxHOCTH 3eMJH

850 rlla

700 rlla

500 rlla

rpe ¥ u v-—30Ha/JlbHAad U MEPHAMOHaAJbHasA COCTaBJASIOILHE CKODOCTH

BETpa;
CpefHAA KBaJpaTHyeckas ownbGKa NPOTHO3a BeKTOpa BeTpa (c TOU-

HOCTBIO KO 1)
N
- ] —>- — 2
ov=,\/7i; (Va—Vo)i; (17)

cpennss abcoJoTHas omubKa NMPOrHO3a CKOPOCTH BeTpa (C TOY-
HOCTBIO 10 1)

Sy =2 |Va—Vols (18)
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CPelHAAs CUCTEMATHYeCcKas OmubKa POrHo3a CKOPOCTH BeTPa € TOY-
HOCTBIO 1o 1)

L
N

i

8

(Vn - Vq:)f; (19)

™M=

1

cpepHsis abGconoTHag omuOKa INPOTHO3a HANpPAaBJAEHHS BeTpa
(c TouHOCTBIO 10 1°)

N
Saa =y~ ) | ddy— ddy |; (20)

i==1

ouenka Py (%) aad caexyomux 3HayeHHH OTKJIOHEHHS NPOTHO-
CTHYECKOIG 3HA4YCHHS CKOPOCTH BeTpa OT (akTHueckoro: <Ib, <10,
<< 15 Mm/c

Py =L . 100, @1)

rae Ny — 9HCJIO y3JI0B CETKH, B KOTOPHIX OTKJOHEHHE NPOTHOCTHYECKHX
3HAaYyeHHUH CKOPOCTH BeTPA OT (PAKTHYECKHX He NpeBBIIAIOT 3aJaHHOIO
npenena, N — obulee yucao yaJos.

~
1.1.4.2. OueHkH dv, 8y u Py PacCUHTHIBAIOTCS KaK AJS BCEro Ipo-
THOCTHUECKOrO HOJIfl, TAK B OTAEJABHO IO IPafalisiM IPOTHOCTHIECKOIO
Betpa: V < 15, 16 < V << 25 (O), V =25 m/c (CI'{).
Jns1 npexcraBieHus OLEHOK, INOJYYEHHBIX IIPH UCTBITAHUH YHCIEH-
HBIX CXeM NpOTHO3a BeTpa, pekoMennayercsa dopma 6. Oraenpras Tab-
Jnuna cocrasasierca Aas Py.

®opma 6

XapakTepHCTHKM YCHEWHOCTH TNPOTHO30B CKOPOCTM M HANPABJIEHHS BETpa

Heprox 3abaaro-

CxeMa HCUbITa - BpEMEH- Konnye- | Ilosepx- — — ~
(asTop) His, HOCTh CTBO HOCTB, Sy Gy 8y Sy 814
MecaL TIPOTHO33, | MPOrHO30B rlla

b

1.1.5. Ouenka kayecTBa NpPOrHO3a OCaJKOB

Ouenka kauecTBa NpPOTHO3a OCAAKOB MPOH3BOAUTCA MO (AKTV Ha-
JINuusi (OTCYTCTBHS) H KOJIMYECTBY OCAJIKOB.
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1.1.5.1. OneHka nporuo3a 0cajikoB o ¢akTy

XapakTepHUCTHKH ONMPaBALIBAEMOCTH NpPOTHO3a ()akTa OCaJKOB BHI-
YUCJAAIOTCS. ¢ MOMONIbI0 TabJuuel compsxxkeHHoctd (dopma 7), rae
f; — YHCJO ONpaBJaBIIMXCS NIPOrHO30B (DaKTa OCaAKOB; fljz — UHCIO
HEONpAaBAABIINXCS IPOTHO30B (aKTa HAJHIHS OCALKOB; fljg— YHCIO
IIPOTHO30B HAJWUHSI OCAJAKOB; gy — UHCJIO HEONPaBAaBIIMXCS IPOTHO-
30B OTCYTCTBHS OCAaJKOB; Mgy — YHCJIO ONMPAaBAABIUHXCH IPOTHO3OB OT-

®opma 7
Tabauna compsXeHHOCTH JJs NPOTHO3a OCAAKOB
Ha6monanaocs
IIporxos Cymma
Ocank Be3 ocankos

Ocaaxn a1 iz fiig
DBes ocanxos Nay Moy g0
Cymma oy oo Moo

CYTCTBHUSI OCAJKOB; flgg — UHCJIO INPOrHO30B OTCYTCTBHA OCAaAKOB; Mgy —
YHCJIO CJAyYaeB ¢ OCALKaMH; flgg — YHCJIO CJayddeB Ge3 0CaLKOB; fgp —
ofmee uKHCJIO NPOrHO30B (paKTa HAJHUUSA U OTCYTCTBHS OCAAKOB AJH
JaHHOH BBIGOPKH.

[Ipumeuanue. J[as UYHCIEHHBIX HPOTHO30B #;; 00G03HAYAET COOTBETCTBEHHO
QUCIO y3JIOB PEryJsipHOH CeTKH.

PaccudThIBAIOTCS CJAEAYIOUIHE XapPaKTEPUCTHKH YCIEIHOCTH Tpo-
rHO3a ¢akTa HAJAUYUA (OTCyTCTBHA) ocaakoB (%):
o61ias ONpaBABIBAEMOCTb NIPOTHO3a OCAZKOB

U=Tuitn: 00, (22)

Rgo

ONnpaBAbiBA€MOCTL IIPOTHO3a HAJJHUYHS OCAAKOB

Upe = —1L . 100; (23)
a1}
IpeAyIpeKAeHHOCTh (PakTa HAJAMYHS OCAAKOB
Moo = —L . 100; (24)
no1

ONpaBABIBAEMOCTb IPOrHO3a (paKTa OTCYTCTBHA OCAJAKOB

Us. o0 = 2= - 100; (25)

20
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NpeaynpexAeHHOCTb (aKTa OTCYTCTBUA OCAJKOB
s, oc = —2- + 100; (26)

o2

KpuTepHuii kKauecrsa nporuosa (kpurepuii [Iupcn — O6yxoBa)

n n n Moy
T 112 22 . 27)
Roy o2 o2 ot

Beauuuna T npunuMaer sHagewns or —1,0 mo 1,0. Ina ugeann-
Horo nporxosa I'=1,0.

Ilpu BEHIUMCIEHHH OLIEHOK 3a (akKT OCafKOB NIPHHHMAaeTcs Ocpel-
HEHHOe B IyHKTe WJM pafioHe (B y3/1ax CETKH) KOJHYECTBO OCAKOB
=0,1 mM/12 u. OcpenreHHoe KojuyecTBO ocagkoB < 0,1 mMM/12 u
npuHEMaercs 32 GakT OTCYTCTBHS OCAJKOB.

1.1.5.2. OueHka mporHo3a KOJHYECTBA OCAJKOB

PaccuuThiBaloTest caelyrollHe CTaTHCTHYECKHE XaPaKTEPHCTHKH:
cpeauss abcomoTHas OWIHOKA

N
D 1Qu— Qs (28)
i=1

de
cpenHss (cHCTeMaTHuecKasi) OIIHOKa

N
2 (@ = Qo 29

i=1

8

rge N —obuiee KOJHYECTBO MPOTHO30B (y3JOB CeTKH); Qn ¥ Qp —
COOTBETCTBEHHO IPOTHOCTHYECKOE W (haKTHYECKOe 3HAYEHHS KOJIHYeCTBA
0CafiKOB B IyHKTe (y3Je CEeTKH);

ONPaB/JHBAEMOCTh B MPOLEHTAX NPOrHO3a OCAJKOB NIPH 3aJaHHBIX
rpajgauusax omu6ox

Po=-L . 100, (30)
rge N| — KOJIMYECTBO Y3JO0B CETKH (NIPOTHO3 MO NMYHKTY, TEPPHTOPHH),
B KOTODPBHIX OTKJOHEHHE MPOTHOCTHUECKHX 3HAYEHHH KOJHMYECTBA OCaX-
KOB OT (DaKTHUECKHX He MpEeBBIIAeT 3aJaHHOrO mpeaena. [Ipunuma-
10TCSl CJEAYIOUIHe TPAfaldd OTKJIOHEHHH HNPOTHOCTHYECKHX 3HAuyeHHH
KOJIH4eCTBa OCafKOB OT (pakTHUeCKHX (MO aGCOJIOTHOMY 3HAYEHHIO),
IJS KOTOPHIX paccuuThiBaercsi omeHka Pg: << 3,0; <<8,0; < 15,0
<<30,0 Mm/12 u (uau MM/24 4).

Ilpu oueHKe YHCJEHHBIX NPOTHO30B OCAaJKOB B Y3JaX DeryJsipHOH
CeTKH NPOHM3BOAMTCS CPABHEHHE IPOTHO3a OCAJKOB C AAHHHIMH OOBEK-
THBHOTO aHAJIH3a OCAJKOB B y3J1aX CETKH JUGO MEeTeOpPOJOTHUECKHX
CTAHHIHH.
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1.1.6. OueHka KayecTBa IIPOTHO30B BE€PTHUKAJbHBIX
JBHXKEHHH BO3JyXa

B coBpeMeHHBIX YHMC/JEHHBIX CXeMaX NPOrHO3a BepPTHKAJBHBIX J(BH-
XKeHUil Bo3Ayxa [b] mpeaycMoTpeHhl, KaK NPAaBMJO, pacueT W BbiZaua
B y3Jax peryssipHOH ceTKH Ha u3o6aphueckux noeepxHocTsx 850, 700
H 500 rlla u BhIIe 3HAaueHH{ BEPTHUKAJBHBIX KOMIIOHEHTOB (T) CKO-
pocTu BeTpa (BepTHKaJbHBIX ABHKeHHIT) B rfla/l2 4 Ha gews (0T 9 u
1o 21 u) u Ha HOoub (OT 21 w g0 9 4). [TocKOIbKY BePTHKAJIbLHBEIH KOM-
IIOHEHT CKOPOCTH BETPa HHCTPYMEHTAJbHO He H3MepseTcs, OCYyIecT-
BUTb HEIOCPEACTBEHHYIO OIEHKY BEpPTHKAaJbHHX IBHXKeHHII He mpej-
CTaBJISIeTC BO3MOKHEBIM.

1.1.6.1. Ilpenuaraiorcs ciaeaymolibe ABe METOJHKH OLEHKH BeDPTH-
KaJbHBLIX JBHKEHHII:

1) comocraBJieHHe PAacCUHTAHHBIX BEPTHKAJbHBIX ABHKEHHU ¢ (ak-
THYECKHM pacnpefleleHHeM TeX MeTeOPOJIOTHYECKHX 3JIEMEHTOB, B (op-
MHUPOBAHMH KOTOPHIX BEPTHKAJbHbIE IBHIKEHHS UIPAIOT CYLIECTBEHHYIO
posib {(OcajikH, BepTHKAJbHOE paclpele/ieHHe TeMIepaTypH H BJaX-
HOCTH BO34yXa, 00/a4HOCTD);

2) cpaBHeHHe IPOTHOCTHUYECKHX BEDTHKAJbHBIX JIBIXKEHHH BO3AyXa
C «3TaJIOHHLIMH» HOJISIMH, 3apaHee PAaCCYHTAHHBIMH MO KauyeCTBEHHHIM
HCXOJHBIM JaHHBIM.

1.1.6.2. McnblTaHHe YHC/JAEHHBIX CXEM MPOTHO3a BePTHKAJBHBIX JABHU-
XeHHu# 1enecoo6pa3Ho NPOBOLHTL B XOJIOAHHI MepHOA Toja, KOrAa OT-
CYTCTBYeT KOHBEKLHS M CHHONTHYeCKHE IPOLECCH OTJIHYAIOTCS AKTHB-
HOCTBIO.

1.1.6.3. Tlpn ncmonp30BaHHH NEPBOrO BHAA OIEHKH KadyecTBO IiNO-
THO3a T YCTaHaBJHBAETCS 10 COBNALEHHIO 30H HHTEHCUBHBIX BOCXOXS-
IIHX ABHXEHHH ¢ 30HAMH OOJaYHOCTH CJIOHCTHIX (OPM H C 30HaMH 00-
JIOXKHBIX OCAaJKOB, a TaKXe IyTeM CpaBHEHHS (aKTHYeCKHMX KPHUBBIX
BEPTHKAJbHOTO paclpeieseHnss TeMnepaTypsl Ig¢ H TOUKH pPOcH Tgg
C MPOTHOCTHYECKHMH T U Tqy, PACCYHTAHHBIX C YUETOM HX aJBEKTHB-
HoX (ATag U ATqay) ¥ aauabatuueckux (AT u AT4.) H3MeHeHMil 32
cyeT MOABEMA HJIM ONYCKaHHS BO3AyXa BCJEACTBHE BOCXOJASUIMX HJIH
HUCXONAIIMX BEePTHKAJbHBIX JBHXKEHHH H TPaHCHOPMAUHOHHBIX H3Me-
HeHH# (B XOJIOLHBIA NMepHOA roja). s OLEeHKH NpOrHO32 BepTHKAaJib-
HBIX [IBHXKEHHH IO ONpPAaBALIBAEMOCTH IIPOTHO3a TeMIlepaTyphl, BJaXK-
HOCTH M KOJIHYeCTBa OCaJKOB HEOOXOAHMO HCIOAB30BaTb BLIOPaHHYIO
A7 UCTIBITAHUA CTaHAAPTHYIO CeTb CTAHIUHH M IS OTHEeJbHBEIX CTaHLHH
(Bpyunylo) paccunTaTh BepTHKaJbHOe pacnpegnenexue T u Tgq ¢ yue-
TOM OCHOBHHIX (DAaKTOPOB, AEHCTBYIOIIHX B aTMocdepe, a TakxKe KOJH-
4eCTBO OOMOXKHBIX 0caakoB 1o PykoBoAcTBy [5]. a1 HCKIIOYEHHS
omHGOK B pacueTax, 06YC/IOBJIEHHBIX YUETOM aJBEKLHH, LeJeco06pa3Ho
HCIIOJIb30BATh JMATHOCTHYECKHE TPaeKTOPUH JBUKEHHSI BO3AYIIHBIX Ya-
CTHL, T. €. TPAEKTOPHH, IIOCTPOeHHble N0 (aKTHUECKHM KapTaM OapH-
4yeckOoH tonorpacduu. Jlasee myTeM cONOCTaBJeHHs PaCcCUHTAHHBIX 3Ha-
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yeHnit T, Tq 1 Qosx COOTBETCTB8EHHO HA JeHb M Ha HOYL ¢ (akruye-
CKHMH HX 3HAYEHUAMH B NMyHKTe (0caakoB B paauyce 100 xm) Heo6-
XOAMMO BHLIUKC/IHTHL OIIKHOKH, yKazaHHbie B 1. 1.1.5.

i.1.6.4. [lpy cOmOCTaBJICHHH 30H BOCXOAALIMX ABHKEHHI C 30HAMHU
ofaaunoctd U OOJIOXKHBIX OCAJKOB BBIUHCJHSIOTCS CPeIHHE PacXOomKie-
HUSI MeXJy I'PaHHLlaMH 30H K IOBTOPSE€MOCTb 3THX 3HaueHuit No rpa-
nauuam (<200, 201—400, > 400 km).

1.1.6.5. IIporHo3 BepTHKAJbHBIX ABHXCHHHA CUMTaETCs YAOBJACTBOPH-
TeJibHBIM, €CJIH NpuMeHeHHe HX B pacueTax I, Tg m Qosn NaeT ynoBJe-
TBOpUTEJIbHbIE Pe3yJabTaThl, a pas/IHyHe B IOJOXKEHHH 30H OBJOXNHBIX
0CaJKOB M BOCXOJAALIMX BEPTHKAJbLHLIX IBHXKEHHH B mpeobsajaiolleM
yyce cayyaeB cocTapaseT He 6ogee 200 kM.

1.1.6.6. [Ipy ucrmoabp30BaHHM BTOPOrO BHAA OLIGHKH KayecTBa OpO-
HO34 T B TEOPETHYECCKOM OTHOLIEHHH HauboJsee COBepUIEHHLIM («3Ta-
JIOHHBIM») MOXeT ObIThb MeTOJ] pacyeTa BePTHKAJbHBEIX ABMIKCHHH MO
JaHHBIM Habawogenu# 3a BerpoM [5]. OCHOBHOE €ro mpeuMylLIECTBO CO-
CTOHT B TOM, YTO pacuyeTHHIE (POPMYJB! TNOJTYYEHB! HENOCPEACTBEHHO H3
ypaBHEHHs Hepa3phIBHOCTH 6e3 MPHBJCYEHHS HOMOJHUTEJbHBIX THIO-
Te3. [lpm ucnonbp30BaHHH (PAKTHUECKOTO BeTpa HET HEOOXOXMMOCTH
BBOJAMTb NONpaBKYy Ha TpeHue. [1oaToMy pacuer aaer BHOJHE YHOBJC-
TBODHTEJbHblE pe3yJbTaTH B pailoHaX, AOCTAaTOYHO XOPOIIO OCBEIlEeH-
HBIX CBeJeHUSIMH O BeTpe.

1.1.6.7. B n1a60paTopHuK HCHBITaHHs HOBBIX METOAOB MPOrHO30B NO-
rogsl I'mapomeruentpa CCCP «3TasioHHBIE» BEPTHKAJLHBIE ABHKEHHA
MOTyT ObiTh paccuntans no paHeeM [II'21], Bxozsmum B aBTOMAaTH-
3UPOBAHHBI apXHB OUEHKHM KauecTBa UYHCJEHHBIX CXeM IIPOr'HO3a.

Tem He MeHee KaueCTBO «3TaJOHHBIX» BEPTHKAJNbHBIX ABHKEHUH
HeoOXOAHMO OLEHUTb C HCIOJIb30BAHHEM II€PBOrO BAPHAHTA.

1.1.6.8. Ilpu ycraHOBJIeHHH KauyecTBa T, NPEABBIYUCIEHHBIX HOBBHIMH
MeTOJaMH NPOTHO3a NYTeM CPaBHEHHs C «3TAJOHHBIMH® T, CJeAyeT HC-
XOAMTDh H3 TOTO, YTO OHM JOJDKHBI COBNAAATH 110 3HAKY H HMeTb HeGOob-
wre (10—20 rlla/12 u) pasauuust B 3HAUEHHSX CKOPOCTH BEPTHKAJb-
HBIX ABHXEHHH BO3AyXA4.

1.1.7. Ouenka nporHo3a METeOPOJIOTHUECKHX SBJIEHHH

Ouenka YHCJIeHHEX POrHO30B METEOPOJIOTHUECKHX fABJEHUH (1IKBaA-
JIOB, TPO3, rojosena, Tpaga u Ap.), PACCUUTAHBIX JJI1 Y3JIOB perynasp-
HO# CeTKH, IPOH3BOAHUTCS IyTeM CPaBHeHHs C JAHHHIMH Hab6JwojeHi#
N0 TEPPUTOPHH B pajuyce, COCTABJASIOLIEM NOJOBUHY LIara cetky. ILas
albTeDHATHBHBIX IIPOTHO30B SBJEHHH DacCUHTHIBAIOTCH XapaKTepH-
CTHKH OINpaBibpiBaeMOcTH no ¢opmyaam (22)—(27), npuBeleHHBIM
B 1. 1.1.5. KpoMe Toro, BoIYHCASIIOTCH KpHTepHH HagexHoctu H. A. Bar-
posa (H)

U—Uuy

H=——=7, (31)
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1.2. Ucnpiranwe pacuyeTHbIX METOAOB NMPOrHO3a
METEOPOJIOrHYECKHUX IJEMEHTOB U SABJEHHH ¢ 3a61aroBpeMeHHOCThIO
no 48 u

1.2.1. Oco6eHHOCTH HCIOLITAHAS PacUeTHBIX METOAOB IIPOTHO3a
TOTOJBI

1.2.1.1. PacyeTHple METOAB KPATKOCPOUHAIX NPOTHO30B MOTOJBI
npefHa3HAYEHBl, KaK IIPABHJIO, 1Jis1 NPEIBLHUHCACHHS KAKOTO-JIH00 Me-
TEOpOJIOrHYeCKOr'o 3JeMEHTa HJIH ABJEHHUA IIOroAbl N0 IMYHKTY HJH IIO
TepPHTOPHH ¢ NpHMepHHIM pazxuycoM 100—150 kM, cousMepuMbiM
¢ TeppuTopHell obsacTH WM pecnybankH. 3a6/1aroBpeMeHHOCTL ITHX
NPOTHO30B COCTaBJsIeT OT 1 4 (aBHALIMOHHBIE HJIH CBEPXKPATKOCPOUHHIE
NPOTrHO3H) A0 48 u (MPOrHO3El OGILETO NOJL30BAHUSA, CHENHAJHZHPO-
BaHHBi€ NPOTHO3H).

1.2.1.2. PacueTHble MeTOAB KPaTKOCPOUHHIX MPOrHO30B MOTOABI TO-
3BOJISAIIOT MPOTHO3MPOBATh AHO0 (haKT BO3HHKHOBEHHS OTHEJbHBIX Me-
TEOPOJIOTHUECKHX SIBJICHHH (IpO3a, roJioJiefl, 3aMOPO3KA H T. 1.), JH60
KOJIHYECTBEHHBIE XaDAaKTEPDHCTHKH METEOPOJOTHUECKHX 3JIEMEHTOB HJIH
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SIBJIEHUH TOTOABI (TeMOepaTyph, OCAaJAKOB, CKODOCTH BeTpa, a TaKiKe
BHAMMOCTH IIPH TyMaHaX, pa3Mepa rpaja, OTJOXKeHHs ToJoNeJa U T. 1.).
[Ipu sTOM mOC/TEJHHE MOXKHO MOJAPA3AENUTh MO HHTEHCUBHOCTH MpO-
THO3HPYEMBIX METEeOPOJIOTHYEeCKHX 3JEeMEHTOB M sBJeHUH Ha TDH
IpYNbL:

METOABl, INpeAycMaTpuBalollyie IPOTHO3 METEOPOJOTHYECKHX 3Je-
MEeHTOB JIOObIX 3HAYEHHI H SIBJIEHHH TIOTOABI Pa3JIHYHON HHTEHCHBHO-
CcTH (TeMIepaTypa, OCajJKH, BeTep, ToJjoJel, TIpaj, TyMaH, Me-
TeMb H T. I.);

MeTOoJbl, NMpelycMaTpUBAIOUINEe B IIPOrHO3e ONpeJeJIeHHBH [JHama-
30H METEOPOJIOTHUECKHX 3JIeMEeHTOB WJIH ONpelesleHHYI0 HHTeHCHBHOCTh
sIBJIeHHH MOTOoAB (3HAUHTEJNbHBIE NOXK/IH, CUJBHHIH Berep, BKAIOUas
IIKBaJI, yMePeHHLH U CHJABHBIA Ipaj, yMepeHHasi ¥ CHJIbHas 60JTaHKa
H T. 1.). DTO mpexJe BCErO METOJbl NPOTHO3a METEOPOJOTHUECKHX 3JIe-
MEHTOB, OTHECEHHHBIX K KaTerOpHH CTHXUHHBEIX ¥ NPEACTaBJSIIMX HaH-
GOJBLIYIO BAXKHOCTb JAJIsl OpraHu3aluil HapoAHOrO X035HACTBA;

MeTOAbl, NpeAycMaTpuBalolive NPOrHO3 KOMILJIeKca MEeTEeOpOJorHye-
CKHX 3JIeMEeHTOB HJH SIBJeHHH Noroabl (aBa uia 6osee), Habjopalo-
IIUXCS OXHOBPEMEHHO (HAIpPHMEp CHJbHBIH BeTep H CHJbHBIA HOXAb,
JOXJb C TPO30H H WIKBAJOM). DTO MeTOAbl IPOTHO3a METEOPOJOrHYe-
CKHUX 3JIEMEHTOB W SIBJEHHH NOTOABI, OTHOCAIIUXCS K KAaTErOpHH CTH-
XHAHBIX, 2 TAKXKe HMEIONUX JIoOble KOHYecTBeHHbIE 3HAUCHHUS.

1.2.1.3. OrMeueHHble OCOGEHHOCTH METOJOB NPOTHO30B OOYCJIOBJH-
BAIOT Pa3JiM4YHA B MeTOAMKe NPOBEAEHHS HX ONEPaTHBHBIX HCIHITAaHHUMH.
A uMeHHO, PS4 CiAyYaeB NPH HCNIBITAHHU YK23aHHEIX METOJOB MOXKET
ObiTh HEOZHHAKOBHIM. Tak, AJsi MOJYYEHHS HAJEKHBIX BHIBOLOB O Ka-
YyecTBE MeTOJOB NMPOrHO3a MEPBOM M TpeThelt rpynn (mpH J0OHIX 3HA-
YEHHSIX METeOpOJIOTHYECKHX 3JEeMEHTOBR) HeoO6xoauM psig B 60—
100 cnyuaes. [Ipu ucnpiTaHHM METOLOB NMPOrHO3a CTHXHITHBIX H PEIKO
HabJ10fa0MKXCs IBJAEHUH MOFOAB HJH OTAENbHOH rpajallid MeTeopo-
JIOTHYECKHX 3JIeMeHTOB 00beM BHIOOPDKH JNOJKeH ObiThb He MeHblle HX
NPUPOAHOH NMOBTOPAEMOCTH /M 6oJsblie ee. BBULY 3TOro ycraHOBJe-
HHe TIPHPOJHOI IOBTOPSIEMOCTH YKAa3aHHBIX METEOPOJIOTHYECKHX 3Je-
MEHTOB M SIBJEHHI NOToAbl MOCPEACTBOM NPOPAaGOTKH PEXRHMHOTO Ma-
TepuaJa sBJAseTcs NpeJBapHTENbHbBIM H OYeHb BAXKHBIM 3TAlOM HCIHbI-
TaHuA.

Jlnst yBeqnueHHsl psiia ClIyuaeB C PeAKO HabJIOLAIOMIMMHUCS siBJIE-
HUSIMH NOTOABl LOMycKaeTcs NpHBJEUEHHE HE3aBHCHMOro (He yyacTBy-
oimero B paspaboTke Meroza) Martepuaja NpPoHMIIHIX JeT. B cBs3u
C 3TUM aBTOpPaM METOAOB l1eJIeCOO6PA3HO B NPOEKTaX METOAHYECKHX
ykasaHui (IporpaMMax HCIBITAHHA) YKa3BIBAaTb IPOJOJIKHTEJBHOCTD
3aBHCHMOrO psfa HabJI0LeHU .

1.2.1.4. Ilpn cpaBHHTENBLHOH OLIEHKE HECKOJBKHX PacHeTHBIX CIOCO-
60B MPOrHO3a TOTO MJH HHOTO METEOPOJIOTHYECKOrO 3JIeMEHTa HJH fB-
JIEHHUS TIOrOJ(bl HeO6XOJAUMO BHIIOJHATL CeAYyIOUlHe yCJIOBHS:

pacueTsl N0 BceM cnocob6aM NpPOM3BOAHTb AJIS ORHHX H TeX XKe CJay-
qaeB, C HCIOJb30BAHHEM OJHOIO H TOTO JXE MCXOAHOTO MaTepuana;
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BCe CrocoOnl OLEHHBATh MO OZHOH M TOH e (aKkTHUECKOH HHbOp-
Malu{ O MeTEOPOJIOTHYECKHX 3JEMEHTaX H ABJIEHHSIX NMOTOAbl B NIYHKTE
HAH IO TEPPHTOPHH, C IPHMEHEHHEM OJHMX H TeX Ke KPUTeDHEB OILleH-
KH U CTAaTHCTHYECKHX XapaKTePHCTHK;

OJHOBPEMEHHO OIEHHBATh NPOTHO3BI LAHHOIO METEOPOJIOrHYECKOro
SIBJEHHA HJM 3JeMeHTa, COCTaBJIeHHbIe CHHONTHKaMH OIepPaTHBHO,
a Tak»Ke HHepLHOHHbIE IIPOTHO3HL.

Ipu 3TOoM He06X0J¥MO PYKOBOACTBOBATBCS CJICAYIOLIHM:

IPOTHO3bl PAa3/IHYHOH 3a0/arOBPEeMEHHOCTH OLEHUBATb OT/JENbHO
OISl KaJoro nepuoja (AeHb, HOUb);

MPOTHO3El METEOPOJIOTHYECKHX 3J/EMEHTOB H sIBJEHHH, COCTaBJeH-
Hble AJs IyHKTa A IJAsi TepPHTOPHH (06JacTH, pecnyGJHKH), OLEHH-
BaTh OTHEJbLHO.

1.2.1.5. Kak H3BeCTHO, B ONEPATHBHOM peXXHMe IIPOrHO3BEl IOTOAHI
CHHONITHKOM COCTaBJISIIOTCS B TEPMHHAX, COOTBETCTBYIOLIHX ONpejeJsieH-
HBIM KOJIHYECTBEHHBIM I'PajJalusiM, H OLEHHUBAIOTCA C y4eTOM TEppHTO-
pHAJBHOTO pacrnpejesieHdst METeOPOJIOTHYECKHX 3JIeMEHTOB (sBJeHnil),
coraacuo jpeitcrByiomemy HacraBaenuio [4]. OTaenbHble pacueTHble
MeTOIH TaK¥Ke IPEABbIYHCASIOT METeOPOJIOTHUECKHE 3JeMEHTHl H siBJe-
HH B ONpele/]eHHHX Trpajalusax. B 3THX ciydyasXx cOIOCTaBJieHHe
¢ IPOTHO3aMH CHHONTHKOB NPOM3BOJUTCS, COIMIacHO [4], ¢ yueToM Tep-
PUTOPHAJILHOIO DaclpeiesieHHs] MeTeOPOJIOTHUEeCKHX 3JjeMeHToB. [lpy-
rue MeTORbl NpefHa3HayeHsl [Jd NPOrHO3a 3SKCTPeMaJbHBIX (HHOTAA
CPeAHHX) HX 3HAYeHHH B NyHKTe WJH 1O TepputopHH (obgacTH, pecny6-
JHKH). B Takux ciyyadx Heo6XOAMMO IapaJiie/bHO MeTOAHYECKHM
NMPOrHO3aM OLEHHBATH NPOTHO3bl CHHONTHKOB IO 3KCTPEMaJbHOMY 3Ha-
4eHHIO METeOpPOJIOTHYECKOTO 3J1eMeHTa B INYHKTe HJH IO TePPHTODHH.
OnuHakoBasi OLEHKa MeTOAHYECKHX H CHHONTHYECKHX IIPOTHO30B IO-
3BOJIHT YCTAaHOBUTb BO3MOXHOCTb M T'DAaHHIBI NPHMEHHMOCTH NpOBeps-
eMOro MeTojJa B OINEePaTHBHON IPaKTHKe.

1.2.1.6. Ilpu HCNBHITAaHMH PACYETHHIX METOAOB, KAK M UHCJIEHHBIX
cXeM IIPOrHO3a METEOPOJIOTHYECKHX 3JIEMEHTOB, HEOOXOAMMO BHIYHC-
JSTh COOTBETCTBYIOLNE CTATHCTHYECKHE XapaKTePHCTHKH MO popMmyaaM
noapasgena 1.1.

1.2.2. OneHka HajeKHOCTH METOLOB, NPOTHO3UPYIOUWIHX (akKT
HaJu49ug (OTCYTCTBHSI) METEOpOJIOTHUECKHX fABJEHHH, B TOM HHCJ]e
CTHXHHHBIX

1.2.2.1. TIpu ycraHOBJIEHHH HaJeXKHOCTH PACUTHBIX METOLOB IIPO-
FHO3a TAaKHX MeTEeOpOJIOTHUECKHX SIBJIeHHH, KakK Ipo3a, Tpal, roJjiojes,
roJioJIeJHIla, MeTesb, NblIbHAS Oyps, IIKBAaJ H CMepdY, NePBOHAUAJBHO
cocTaBisieTcs: TaOMHIa CONPSXKEHHOCTH NIPOTHO3a C (PAKTHUECKHMH HaH-
HBIMH O sIBJeHHsX IO ¢opMe 9. Ha ocHOBaHHH 3THX AaHHBIX PaCCUHTHI-
BAIOTCS ONPAaBALIBAEMOCTH B NPOUEHTax mporuosos obuias (U), Hamau-
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unsi (Ug) u orcyrerBus (Us.q) sABNEHHSA, KOTODbE TaKxke NPEACTaBJls-
1oTca no gopume 9:

U= ﬂ%@_ . 100; (33)

U, =ML . 100; (34)
T nyo ’

Us s ——22 . 100, (35)

nao

rie ny H Mgy — YHCIO ONpaBAABLIHXCS NPOTHO30B C 7ABJeHHEM H 6e3
SIBJIEHHSI COOTBETCTBEHHO, Moo — O6Ilee YHCJIO IPOTHO30B, Mio M Mg —
COOTBETCTBEHHO YHCJO NPOTHO30B C siBjeHHeM n 6e3 sBjeHus. Kpome
TOr0, PacCUYHTHIBAETCS NpPeAYNpeXAeHHOCTb B NPOLEHTaX CJyyaes C sB-
nenneM (I1z) u Ges sBaenuit (I1s. x) no dopMynam:

I, = 2 . 100; (36)
no1

g, o = —22- . 100, (37)

N2

TA€ Mgy H No2 — COOTBETCTBEHHO (haKTHYECKOe YHCJAO0 AHeH ¢ siBJeHHeM
n 6e3 siBJeHus.

1.2.2.2. Jlns XapaKTepHCTHKH yCHEemHOCTH MeTOXa NPOTHO30B C yye-
TOM CJy4YaHHBIX NPOTHO30B HEOGXOAHMO PacCYHTHIBATh KPHTEpHi Ha-
pexuoctd H. A. Barposa
U—U,

H=——5=,

(38)

TAe uO=W—onpaBAuBaemoch ClayyaiHBIX TIPOTHO30B (34€Ch

00
my==n0M01/Noo, Ma=="NaoMNoa[No0)-

¥YcraHoBsieHO, yTo NporHo3n ¢ H < 0,33 sBAsiioTCSl HEHAJEXKHEIMH.
Jns Toro yTo6bl 3HayeHHe KPHTEpPHS HaJeXHOCTH GBHIJIO IOKa3aTelb-
HEIM, BepOSITHOCTb OCYILECTBJIEHHS NMPOrHO3HPYEMOTrO SIBJEHHS HOJIKHA
IpeBHIIATh €r0 NPHPOAHYIO OBTOPSAEMOCTb.

1.2.2.3. Ing OLEHKH KauecTBa aJbTePHATHBHBIX NPOTHO30B MOXET
6HITb IPHMEHEH H KPHTepHi kKauecTBa nmporrosoB IInpcu — O6yxoBa

T = ny/Roy — Nyoffigs. (39)

3Havyenne T MOXeT u3MeHAaTbca OT —I go 1. OTpHuaTeabHOE 3Ha-
yeHHe T CBHAETEJbCTBYET O TOM, UTO OTHOIIEHHE OMIHGOYHHIX IIPOTHO-
30B SIBJIEHHS K (DAKTHYECKOMY UYHCIy AHeHl 6e3 sBJEHHS IpEBHIIAET
OTHOLIEHHe ONpaBJaBUIMXCA NPOTHO30B SIBJEHH K ()aKTHUECKOMY YHCAY
auenn ¢ asaenueM (I1z). ITosoxkurenbuwle 3HaueHnss T CBHAETENbCT-
BYIOT O TOM, uYTO mOpenynpexiaeHHocts sBieHus (IIz) npeemmaer
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OTHOIUEHHEe OMIHOOYHBIX. NIPOTHO30B SIBJEHHS K (DAKTHUECKOMY UHCTY
nueil 6e3 asienus. [Ipu uneansHom mporuode T = 1.

1.2.2.4. TIpuBeneHHbIe PA3JUYHOTO BHAA ONPABALIBAEMOCTH IPOTHO-
30B M CTaTHCTHYECKHE NOKa3aTe/H NP HCIBITAHHH TOTO HJH HHOTO Me-
TOJa IPOTHO32 MOTYT O0Ka3aThCs B DPa3HOOOGDPA3HBIX COOTHOLIEHHAX
(onHu BBICOKHE, APYTHe HHU3KHEe [Jaxke IIPU CPABHUTEJBLHO BBHICOKOIN 06-
Hief ONpaBABIBAEMOCTH IHPOTHO30B). ITO OOCTOSTENBCTBO JOBOJIBHO
9aCTO 3aTPYAHSAET INpPaBHJIBHOE 3aKJIOUEHHE O HAJEXKHOCTH METOLOB
KPaTKOCPOYHBLIX IIPOTHO30B IBJEHHI IOTO/HI.

B peineHnu naHHOTO BONpOca BHOJHE 3(GEKTHBHHIM MOXKET OHITh
cyMMapHBIH nokasatens (4 + I1s), xapakTepusymouuil nan6osee Bax-
Hble CTOPOHBl MeToza. [To manumM [2], BenuuuHa ugz +I1z>130 % xa-
paKTepH3yeT yAOBJETBOPHTEJbHOE KAUeCTBO NPOrHO30B. UeMm Gouiblae
Kax bl U3 MOKasaTeseil, TeM Bbillle KA4eCTBO IPOTHO30B H yCIell-
HOCTb NPOBePsIeMOHA METOAUKH B LEJOM.

Bce cBenenust 06 ycHeIIHOCTH METOJOB IIPOTHO30B ILeecoo6pasHo
IpeACcTaBaATb 0 dopme 9.

dopma 9
Ta6auna conpsKeHHOCTH
Ha6nroaanocs
TIporsxos Cymma U U411
sIBJIeHHe 6e3 siBJIeHHs
SBnenue ny ny o Uy Ug 41,
Bes sBaeHus ng) Mg 2% Ug.q Us.a + 5.0
Cymma Moy s Ngo
I1 nﬁ nﬁlﬁ

1.2.3. OueHkKa HafeXHOCTH METOLOB KOJHIECTBEHHOTO MPOTHO3a
METeOPOJIOTHUECKHX 3JIEMEHTOB U ABJIEHHH

OueHKa ONpPaBALBAEMOCTH IIPOTHO30B, COAEPKAIIHX KOJHIECTBEH-
Hble XapaKTePHCTHKH TeMIepaTyphl BO3AyXa, CKOPOCTH U HANPaBJEHHS
BeTpa (BKJIOUAS ILNKBaJbl), OCaAKOB, MeTejel, roJjojega H rpaia,
IPOM3BOAMUTCS coryacHo AedcrBylomeMy Hacrasnenuwo [4]. [Tomumo
3TOrO AJs TeMIepaTyphl BO3AyXa, @ TaK:Ke TOUYKH POCHI, BeTpa H ocaj-
KOB PaCCYHTHIBAIOTCH CTATHCTHYECKHE X2aDaKTEPHCTHKH.

1.2.3.1. TemmepaTypa BO3AyXa H TOYKa POCHl Yy NMOBEPXHOCTH
3emun

MeToAbl KOJHYECTBEHHOTO IIPOrHO3a TeMIepaTypsl H BJAXKHOCTH
BO3AyXa Yy IIOBEPXHOCTH 3eMJH MOTYT IpelycMaTpHBaTb MPOTHO3
3KCTpeMaJsbHON (MakCHMaJbHOH M MHHHUMAaJbHOH) TeMIepaTyphl BO3-
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ayxa (T) wau touku pocel (Tq), mporHo3 snadenuit T u Ty B OTACIB-
Hble cpoku (HanmpuMmep, 0 v unn 12 4 CI'B), nporunos cpeaueit cyTouHOM
TeMmnepatTypsl Bo3nyxa (Tcyr).

1.2.3.1.1. IIpu ycTaHOBJEHHH HAaJEXHOCTH MeTOJOB NPOrHo3a TOH
UJY HHOH TeMIepaTyphl BO3JyXa U TOUKH POCHl Y NOBEPXHOCTH 3eMJH
He00X0AMMO CPAaBHHBATHL NMPOrHo3upyemble 3Hauenus T u T4 cooTser-
CTBEHHO ¢ (aKTHUECKHMH HX 3HAUEHHSMH B T€ CPOKH, AJs KOTOPBIX
BbInosiHEH pacyer. IIpy 3TOM B ciyyae HeOOXOAHMOCTH OLEHKH CPel-
Hell CyTOYHOIl TeMIepaTyphl (paKTHUECKOE e¢ 3HAUEHHe Onpejedsercs
10 gaHHBIM O T 32 BOCEMb CPOKOB MO (GopMmysie

To+Ts+Te+To+Tio+Tis+Ti5+ Ta
8

Teye= .

Ilpu onenxke nporuoso T u T4 momumo onpasasBaemoct! (Pw), co-
raacHo [4], pacCUHTHIBAIOTCS CTATHCTHYECKHE XAPAKTEPHUCTHKH &, Or,
-~

er ¥ Oy, Or, €7, 4 TaKXKe cpefnde apuMeTHuecKHe OLIHOKH O, H

~

87, XapakTepH3YIOIIHE CHCTEMaTHYeCKHe OMHOKH MeTo]a. YKa3aHHEE
NMOKa3aTe/ i HeOOXOAMMO PaCCUMTHIBATh B COOTBETCTBHH C YKa3aHHSAMH
n. 1.1.3 u no ¢popmynam (1)—(4). B ucnonpsyembix popmynax N 6y-
Zer 0603HauaTh O6LIEe YHCJIO COCTaBJAEHHBIX NMPOrHo3oB. Kpome Toro,
pacCuUHTHIBAETCS ONPABABIBAEMOCTh MPOTHO30B B NIPOLIEHTAX

N,
Py =—5- - 100

npd 3ajaHHBlXx Trpajauusx owmmbok: <<1,0; =2,0; <<3,0; <<4,0;
<5,0°C. 3pmech N;— KOJHYECTBO NPOTHO30B, B KOTOPHIX OTKJIOHEHHUE

TIPOTHOCTHYECKOH BeJHUYHHE! OT (haKTHUECKOH He NpEeBBIIIAET 3aJaHHYIO
OlHOKY.

1.2.3.1.2. Pe3ysnbraThl HCHBITAHUS CJeLyeT NpPeLCTaBJsiTh 10 (op-
Mme 10.

Dopma 10
PeaybTaThl HCHBITAHHS METOXOB NPOrHO3a TeMIepaTyphbl (TOYKH POCH)

CraTHCTHYECKHE

3a6aaro- | gonuye- XapakTe PHCTHKI Py
MeTton Bpemex- cTBO P
(aBTop) HOCTh [POrHO- H
nporsoaa, 208 s 5
u

‘ ¢ B’fb gy oy <10 | <20 | <30 | <0 | <<5°
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1.2.3.2. MuBepcust TeMnepaTyph BO3AyXa B NOTPAHHYHOM
cjoe atMocdepsl

1.2.3.2.1. B nacrosimee BpeMsi pa3pabOTaHHEE METOAB IPOTHO33
HHBEPCHH NpefyCMaTpPHUBAIOT TOJBKO aJbTEDHATHBHEIA NPOTHO3 HX Ha-
JIHYHS H BHAA (IpH3eMHAs MJH NPHUNOAHATAs HHBepCHA) 6e3 KOoJuHue-
CTBEHHHIX IIOKa3aTesell (BepTHKaJbHAsI NPOTSKEHHOCTb, TEMIEPATypa
Ha BepXHeH W HHXKHell rpaHunax). JJs yCTaHOBJIEHHS HAAEXHOCTH Me-
TONOB NPOT'HO32 HAJHUHS HHBEDCHA DPACCUHTHIBAIOTCH OLEHKH, Xapak-
TEPH3YIOLIHe KayecTBO MPOTHO3a (PAaKTa METEOPOJIOTHUECKHX SIBJCHHIT
H H3JI0XeHHHe B I. 1.2.2. B yacTHOCTH, PacCUHTHIBAIOTCS ONpaBAbIBae-
MOCTH IPOrHO30B HMHBepcHii obmast (), Hamuuusl (Ug) U OTCYTCTBHST
(u6. ), npenynpexaerHocrd Hamuunsi (I1z) u orcyrcreust (Is.s), KpH-
Tepuit HajexHocTH H u KpuTepuit kauectBa ITupcu — O6GyxoBa T co-
orBeTcTBeHHO no dopmynam (33)—(39). IloayueHHHe pesyabTaTH
npeAcTaBJsioTcs 1m0 ¢opme 9.

1.2.3.2.2. las ycraHOBJIEHHS HaJeXXHOCTH METOJOB NMpPOrHO3a BHAA
HHBEDCHH DAacCYHTHIBAETCS ONPaBILIBAEMOCTb NpPOrHo3oB. [Ipw sTom
NPOTHO3 cJaeAyeT cuuTaTh onpasaaBmuMcs Ha 100 %, ecan ¢pakTHuecKH
HabJrofaJscsi CIPOTHO3HPOBAHHBIA BHJA HHBepcHH. B ciyuasix, korxa
6blJ1 CIPOTHO3HPOBAH OMH BHJ HWHBEPCHH, a HabJI0AaJcs APYroil BHA,
HJIM HHBEPCHS OTCYTCTBOBajia (HaGJiofaJHCh HOPMaJIbHBIA XOX pac-
npejfe/ieHHs TeMIIepaTypH BO3AyXa € BBLICOTOH, H30TepMHs), ONpaBAb-
BAaeMOCTb IPOT'HO30B COCTaBJsAeT cOOTBeTCTBeHHO 50 uim 0 %. Cpeanue
OLEHKH ONpPaBABIBAEMOCTH HPOTHO30B BHAA HHBEPCHH CJeAyeT TNpel-
CTaBJATb B BHAe TabJ. 3.

1.2.3.2.3. IIpu cpaBHHTeJAbHOH OLEHKE IBYX WJH 60Jjiee METOHOB
NIPOTHO3a HHBEPCHH TeMIlepaTyphl BO3AyXa B TabJ. 3 NMPHBOASTCS CBe-

Ta6auua 3
OnpaBabiBaeMOCTh [POTHO30B BHAA HHBEPCHH
a HnBepcHs O6mas
§ npH3eMHast IPHNOLHATAR OnpaBaLBaeMOCTh
-
@
= M : 2 a A
§:. npormosa % g é g ? :95
£ Rl |wfE [T %(s |22 %
nE =8| o =8| & =8| &
12 | Meroauyeckuit | 10| 9| 700| 70 | 13 | 13 | 1200 92 | 23 | 22 | 1900 | 83
VIHepLHOHHbIK 33 | 27 12200) 67 | 32 | 30 {2950} 92 | 65 | 57 {5150 | 79
24 | Meroauueckufi | 11 | 10| 900| 82 | 13 [ 12 [1000| 77 | 24 | 22 | 1900] 79
Huepunonnnin | 33 | 25 {2050 ] 62 | 32 | 23 [ 2300} 72 | 65 J 48 | 4350 | 67
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JeHust 06 YCMEIIHOCTH BceX MeTofoB. K BHeADEHHIO B ONEPATHBHYIO
NPAKTHKY PeKOMEeHJAyeTcss MEeTOA, HMEIOIIHH JyylllHe [OKAa3aTeJNH YcC-
NEeIHOCTH.

1.2.3.2.4. TlpH HaJMYHH OJHOTO DAaCYeTHOTO MeTOJa IPOTrHO3a HH-
BEPCHH COCTaBJIEHHBIE METOAHYECKHEe NPOTHO3Bl CPAaBHHBAIOTCS C HHep-
IHOHHBIMH NPOCHO3aMH, KOTJa MPOrHO30M SIBJSAETCS HAJHYHe (OTCYT-
CTBHE) OIIpeJie/IeHHOTO BHAA HHBEPCHH B HCXOJHBIH CPOK NpOrHO3a.
IlpeuMymiecTBO MeTOAMYECKHX MPOTHO30B Iepej HHEPLHOHHBIMH MO
6OJILIIHHCTBY IIOKasaTeJell yCHEeIIHOCTH MOXKeT CJAYXHTb OCHOBAaHHEM
AJist BHEJIDEHMSI MeTOAA NPOrHO3a HHBEPCHH B ONEPaTHBHYIO N].OTHOCTH-
9eCKyI0 NPAaKTHKY.

1.2.3.3. CkopocTh U HalpaB/jeHHEe BeTpPa y MOBEPXHOCTH
3eMJIH, BKJIOUYAs LIKBAJB

1.2.3.3.1. PacyerHble MeTOAB!I MPOrHO3a BETPa MOTYT NMpPeLyCMaTpH-
BaTh Npeob/afaloulyio CPefHIOn WM MaKCHMaJIbHYI0 CKOPOCTb BeTpa
TIpH MOpHIBaX (BKJIOYas IIKBAJbl), a TaKXKe HalpaBJeHHe BeTpa (mpe-
obnagalee HJIH B onpejeseHHbH cpok). Ilpu ouneHke Kaxgoro Buza
YKa3aHHBIX IIPOTHO30B BeTpa HeOOXOAHMO CPaBHHBAThb NPOTHOCTHYE-
CKOe 3HaueHHe C COOTBETCTBYIOIIMM eMy (aKTHUeCKHM 3HAYeHHeM 3a
YKa3aHHBIH CPOK HJIH NepHOJ AeHCTBHS IPOrHO3a.

1.2.3.3.2. HagexxHOCTb METOROB NPOTHO3a, NPEABHIYHCASIOLIUX JIO-
6Gble CKODOCTH BeTpa B BHJAE KOHKDETHOTO HX 3HAUEHHs, yCTaHABJIHBA-

—_— )

€TCsl ¢ MOMOLIBIO CTATHCTHUECKHX XapaKTepHCTHK Ov, Oy, 8v, Oy, Odq H
Pv, paccyntanrbx no ¢opmynaM (16)—(21) ¥ B cOOTBETCTBHH C pe-
KoMeHnaanuaMu n. 1.1.4. KpoMe TOro, pacCYuTHIBAIOTCS ONpaBAblBae-
MOCTH NPOTHO30B, COTJIacHO AeficTBylomeMy Hacrasienuio.

1.2.3.3.3. TlockoabKy IpPH HCNBLITAHHSAX BAXXHO YCTAHOBHTh IPAaKTH-
YecKylo 3HaYMMOCTb METOJUKH He TOJBLKO B LIeJOM, HO H B OTAEJbHBIX
ZIHana3oHax CKOPOCTH BeTpPa, BCe CTATHCTHYECKHE ITOKA3aTeJH U ONpaB-
JABIBA€MOCTH IIPOTHO30B BETPA PACCUHTHIBAIOTCH AJS BCEH COBOKYITHO-
CTH COCTABJIEHHBIX MPOTHO30B H OTHAEJNBHO [JIS TPEX CJAELYIOUHMX Irpa-
paunit: Vy<l5 m/c, 156 m/c << Vu<25 m/c (OS), Vo= 25 M/c (CT'4).
Jns nobepexuit 1 aKBaTOPHH OKEaHOB, aPKTHYECKHX M JAJLHEBOCTOY-
Heix Mopeit kputepusaMu Ol u CI'Sl siBasioTCS IpyrHe 3HAYeHHS CKO-
poctu Berpa. ITos3ToMy B 3THX pafOHaX CTAaTHCTHYECKHe IOKa3aTeJH
cJefyeT PacCUHTHIBATh AJIS1 YCTAHOBJIEHHBIX TPaJalHil.

1.2.3.3.4. Onsa rpapamuéi O§l mam CI'Sl BhiuMcasieTcss Takxke mpe-
JAyNpexJeHHOCTb B NPOLEHTaxX Mo GopMmyJe

M, = —' . 100,

oy

I'fie 7y — YACJO ONPaBAABIUHXCH NPOTHO30B CO 3HAYEHHSIMH CKODOCTH
Berpa B rpajgamusax Ol uan CI'Sl, n¢ — dakTuueckoe 4ncio AHEH
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c siBjJeHHeM (BETPOM OIACHBIX 3HAYEHHH HJIH OTHECEHHBIM K CTHXH-
HEIM THAPOMETEOPOJIOTHUECKHM SBJICHUSM).

1.2.3.3.5. HapexHoCTh METOJNOB NIPOTHO3a, MPEABLIYHUCHASIOLIEX Be-
Tep B BHJAe ONpeleseHHOH rpaganuu (HanmpuMep, =15 M/c uam
=25 M/c), ycTaHaBIMBaeTCs MyTeM pacuera CJAeLYIOIIHX NMOKasarteJei
YCIELUHOCTH:

ONIPaBALIBAEMOCTH NPOrHO30B B JAHHOH rpajauuu mo ¢akry (da)e
u c ponyckom Hacrasneuns (uq)=;

ONpPaBALIBAEMOCTH IPOTHO30B OTCYTCTBHS NAHHOM rpagaunu (us. z) o,
(4. n) m;

obell onpaBAEBaeMOCTH IIPOTHO30B BeTpa (U)g, (¢)m;

npenynpexACHHOCTH ciyuaeB ¢ BeTpoM aanHoW rpagauuu (1),

1) H;

NpeLyNnpeRACHHOCTH CJiydaeB OTCYTCTBHsS BeTpa B JaHHOH rpaja-
und (Ils. n) g, (Ils. ) m;

KpHuTepus kagectBa [Tupcu — O6yxoBa (T);

cymMapHoro nokasateds (Us)g + (Ila)g 4 (Ux)m + ([x)m-

1.2.3.3.6. IIpuBeneHHbIe - OKa3aTeJH YCHEUIHOCTH IIPOTHO30B pac-
cuuThIBalOTCS 1Mo opmyaam (33)—(37) u (39). IToayuenHsle pe3yJb-
TaThl NPeACTABJASAIOTCS B BHAE Ta6J. 4, B KOTOPOH B KauecTBe npuMepa
IpuBefeHbl JaHHBle OO0 YCHEUIHOCTH INPOTHO33a CHJBHBIX IIKBaJOB
(=25 M/c) Ha TeKylHil AeHb IO TEPPUTOPHH C HUCHOJH30BAHHEM CIYT-
HHKOBHIX, PaJAMOJIOKAUMOHHBIX M 29POCHHONTHUECKHX JaHHBIX (aBTOP
Meroaa B. @. Jlanuesa — uapomeruentp CCCP).

Tabauua 4

PesyabraTii MCNIBITAHHS MeTOBa NPOrHO3a CHAbHHIX WKBajaoB (=25 M/c)

Hagmonanocs

U Uy Uy + My, Uy + g
TIporxos Cymma [} H o7 Vg YHTHH
>% mjc | <25 m/c % % % %
>25 M/c 14 39 53 26 62 60 143
<25 M/c 24 3738 3765 99 97 198 194
Cymma 41 3777 3818
Oy % 34 99
Iy, % 81 97

Tp=0,33 Ty=0,80

[Tpn oueHke NPOrHO30B HANpPaBJAEHHS BeTpa Heo6XOAHMO mo ¢op-
Myne (20) BBIUHCAATL CPefHIO aGCOJIOTHYIO OMHOKY HampaBJieHHS
BeTpa §4¢ M €e MOBTOPSIEMOCTb B IPOLEHTax mo rpaganusim: 0—30,
31—60, 61—90, >90°, a pesyJbTaThl NPEACTaBJAATL B BHAE Tabu. 5
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Tabauna 5

Pe3yabTaThl CPABHATENbHOH OUEHKH CNOCOGOB APOrHO3a HampasieHus BeTPa

IMosTopsemocTs, (%) 844
Tporuos Gdd,', T
T 0-—-30° l 31-60° 61—90° >90°
Mertoguueckuit 20 69 20 11 —
Huepuuonuuit 30 55 24 21 —_—

1.2.3.4. Ocaaku

HapexHOCTh METOAOB KOJHYECTBEHHOI'O NPOTHO3a OCAJAKOB Xapak-
TepH3yeTCst [OKA3aTeNsIMH YCIENIHOCTH HPOTHO30B KaK CaMoro ¢akra
BbINAJ€HUST OCAJAKOB, TAK W HX KOJHYeCcTBa.

1.2.3.4.1. KauecTtBo HpOrHO30B OCaAKOB IO (paKTy HX BBINAAEHUS
YCTaHaBJHBAETCA C MOMOHIBIO KPHTEpHS HAAeXHOCTH Ho uiau KpuTe-
pust xkauectBa ITupcu — O6yxoBa Tg, a Takxe 3HAUEHHUSIMH ONPABJLI-
BaeMOCTH MpPOrHo30B (o6mief,, ¢ ocaakamu U 6e3 OCaZKOB) H HX Mpe-
JAYTpeXIeHHOCTH. DTH Pe3y/ibTaThl HCIBITAHHE NPEICTaBJASIOTCS B BHJE
Tabua. 6.

Ta6auna 6

CBepieHust 06 yCMEWHOCTH NPOrHO30B CHIBHBIX OCALKOB

Mporwos DaKTHYECKH HAGAIOLAJHCh Uq)’ Upp Uq) + Hq) Ugg + Tl
KOJNHYeCTBa Cymma 0 o o 0
0CagKoB 0<Q<E0 | Q50 Q<20 % % % %
30<CQ<50 83 61 62 206 71 75 127 127
Q>50 20 47 4 71 66 75 08 111
Q<30 46 39 3525 3610 98 98 196 196
Cymma 149 147 3591 3887 94 96
Iy 56 32 08
Iy 52 36 98

1.2.3.4.2. TIpu oueHke MPOrHO30B KOJHYECTBA OCAAKOB JIOOBIX 3HA-
9eHHII [IOMHMO HMX ONpaBAbIBaeMOCTH, corjacHo HacramJaenuio, HeoG-

P
XOAHUMO BHIYHMCAATH CTATHCTHYECKHE XaPAKTEPHCTHKH Og, 8¢ H P mo
dopmynam (28)—(30) c yueroMm pexkomeHgamui m. 1.1.5.
1.2.3.4.3. [lna neTanpHOH OLEHKH KadyecTBa NMpOBepsieMbIX coco60B
NPOrHO3a 0CaJKOB DPa3JUYHOH HHTEHCHBHOCTH HEOOXOAMMO BHIUHCIATH
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CTATHCTHYECKHE XAPAKTEPHCTHKH JJS DA3JIHYHBIX TIpajaluil peficTBy-
jomero Hacrasixenus [4].

1.2.3.4.3.1. B Tex cayuasx, Korza MeTOJ NpelycMaTpuBaeT NPOTHO3
B OTHEJbHHIX Ipajauusx (HanmpuMmep, KOJHYECTBO 0cagkoB =30 MM),
3TH NPOTHO3El OLEHHBAIOTCS MO (DAKTy OCaAKOB (U)g H C AONYCKOM
HacraBnenns (¢)m, a TakKe PacCYUHTHIBAIOTCS HX MPEAYNPEXAECHHOCTH
H CyMMapHble NI0Ka3aTesH aHaJOrHYHO NpHBEAeHHEIM B Taba. 6. B aroit
TabJHile INPHBEAEHBl CBeJeHHs] 06 YCIEIIHOCTH MPOTHO30B CHJbHBIX
ocankoB B Tpex rpagamuax (Q <30 mm, 30 MM<<Q <50 MM u Q=
=50 MM), paccuHTaHHBIX AJs eBponeiickoil yactt CCCP ¢ ucnoJb3o-
BaHHEM paJHOJOKaLHOHHBIX, CIIYTHUKOBBIX H a9POCHHONTHYECKHX aH-
HeIX HabmoneHu# (aBrop metoxa H. M. Taymkosa).

1.2.3.5. Meteas, rosionen, rpan

1.2.3.5.1. I1pu oLeHKe NPOrHO30B 3THX SBJEHHH IOrOAbl HEOOXOIUMO
BHIYHCAATL ONpPaBABIBAEMOCTH NPOTHO30B o ¢opmyaaM (33)—(35),
IpefynpexXAeHHOCTH sBJeHHA no d¢opmynaMm (36)—(37), a Takxe
Kpurepuii KavecrBa [lupcu — O6yxoBa H KpHTepHil HaJEXKHOCTH
H. A. Barposa no dopmyaam (38), (39). Pesyabratsl npeacraBasiorcs
no dopme 8.

1.2.3.5.2. IIpu oTcyTcTBHM paHee BHeApPEHHBIX B ONEPAaTHBHYIO NpakK-
THKY DacyeTHbIX MeTOJOB NPOTHO30B PacCMaTPHBAEMBIX SIBJEHHMH IO-
TOAE NPOH3BOAMTCA CpPaBHEHHE C HHEPUHOHHBIMH IPOTHO3aMH 3THX
apienuit. llenecoobpasHocTs BHEJPEHHST MeTOAA ONpeAesieTcsl ero npe-
EMYIIeCcTBaMH Ilepe]l HHeDIHOHHBIMH NPOTHO3aMH.

IIpu cpaBHHTeNbHOH OLEHKe psiia METOJOB IPOrHO30B NpennouTe-
HHe OTZAaeTcsl MeTOAY, HMelolleMy JydllHe NOKAa3aTeqH yCHEeLIHOCTH.

1.2.4. Ouenka HafleKHOCTH METOZOB IIPOTHO32 MOTOABI
JJIs1 aBHALMH

HapgexHOCTb HOBHIX METONOB IIPOTHO32 METEOPOJIOTHUECKHX 3Jie-
MEHTOB M SIBJICHHH IIOTOAHI, NpeRXHA3HAUYEHHHX AJS METeOpOJOTHYe-
ckoro obecleueHHs] aBHallHH, YCTAHABJIMBAETCSA C HCIIOJb30BaHHEM IIO-
KasareJsell ycnellHocTy, u3noxeHHnsx B mi. 1.1.3—1.1.5 u 1.1.7, a rakxe
craHpapToB H pekoMenpanuit UKAO [6, 7]. Ilpn 3ToM yuuTHBAaOTCA
TOYHOCTb DA3JHYHHIX BHIOB NIPOTHO30B M HX O0GECleYeHHOCTb, XKeJa-
TeJbHblE C TOYKH 3DEHHS IKCINIyaTalHWH BO3AYUIHHIX CYAOB. DTH AaH-
Hble TpuBeAeHH B Ta6J. 7. Ecau TOYHOCTb IPOTHO30B HAXOAHWTCS B yKa-
3aHHBIX NpefiesiaX € 3afaHHOH 06ecleyeHHOCThIO, TO, COTJIACHO MEeXAy-
HapOAHOMY ONBITY, BIHSHHE BO3MOXKHBIX OIIHGOK NPOrHO3a METeOopo-
JIOTHYECKHX YCJIOBHH Ha SKCIUIyaTalMIO BO3AYIUHBIX CYAOB CUMTaETCH
He3HAYUTEJbHHIM II0 CPAaBHEHHIO C BJIHSHHEM HaBHTALlHOHHBIX OLIHOOK
H APYTHX 3KCOJAYaTalUOHHBIX OMIHOOK H NOKa3aTenei.
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Ta6auma 7
)KCJlaTeJleaﬂ TOYHOCTh NPOrHO30B MOroaAM N ABHAUHH
(no panusiv HKAO)
OCTh
MeTEOIEL%‘::::c}?I:; gﬁemem Xenare/bHas TOYHOCTb NPOrHO3a OGeclz;;le:z)ﬂ r
IIporHo3 mo aspoxpomy
HanpasaieHre BeTpa *30° 80
CkopocTh Betpa +3 M/c mnpm ckopocts o 15 wm/c, 80
+20 9% mnpu ckopocTH Gosee 15 mM/c
BuaumocTs +200 m npu eraumoctH o 700 m, 80
+309% nps BupuMoctH or 700 M n0
10 kM
Ocanku Haanune uau OTCYTCTBHE 80
KoanuectBo 06aakos +2 oxraHra 70
Brucora HIO +30 M npu BHcoTe Ao 120 M, 70
+30 % B uuareprane 120—3000 m
Temmepatypa Bo3AyXa *1°C 70
Ilporgos pmas mocaxku
Hanpasjenne BeTpa +30° 90
Ckopocth Berpa *3 M/c npu ckopoctH o 15 M/c, 90
*+20 % npu ckopoctu Goaee 15 M/c
Buaumoctsb *+200 M npu BugumoctH Ao 700 M, 90
*+30 % npu Bugmmocta or 700 M 1O
10 km
Ocazku Hanuune uan orcyTcTBHE 90
KoauuectBo 06aakos +2 oKTaHTa 90
Bricora HTO +30 M npu BhicoTe a0 120 M, 90
+£30 % B unrepBase 120—3000 M
IIporuoa nas B3Aera
Hanpasnenue Berpa +30° 90
Ckopoctb BeTpa +3 m/c mpu ckopoctH jgo0 15 Mm/c, 90
+20 % npu cxopoctn Gosee 15 M/c
Temnepatypa BO3ayxa +1°C 90
HaBnenne Bo3ayxa *1 rila 90
3oHanbHbIA IPOrHO3 H NPOTHO3 MO MapIUpyTy
Temnepatypa Bo3axyxa na| =3°C (cpeamss B paauyce 450 Km) 90
BHICOTaX
Ckopocrs Betpa Ha Buco-| +30 km/4 10 ypoBHs 400 rlla Bk/IOuH- 90
Tax TenbHO, 40 KM/9 BHUIe YPOBHS
400 rlla
(MOAyJIb BEKTODHOM DAa3sHOCTH CPELHEro
BeTpa B pajgnyce 450 kM)
Oco6bie aBAeHHs N0 Mapw-| Hasuuue au oTCyTCTBHE, 80
pyty ® 0G6JadHOCTB TOYHOCTh PACNOJOXEHHS IO [OpH3OH- 70
Tane 100 KM, 0
7

TOYHOCTb PACHOJIOXEHHH N0 BEPTHKaJIH
+600 M
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1.2.4.1. OueHka HPOrHO30B MO a3POJLPOMY, MPOTHO30B
JUIS IOCAJKH H B3J1eTa BO3JYLIHBIX CY/IOB

1.2.4.1.1. TIpH HCOBITAHHH METOJOB HPOTHO3a METEOPOJIOTHYEeCKHX
9JIeMEHTOB (HalpaBJieHHS W CKOPOCTH BETPa, BULMMOCTH, KOJHUECTBA
06/1aKOB, BLICOTHl HIXKHeH I'paHHIbl 06JaKOB, TeMOEpaTypH BO3AyXa)
paccuuThiBatoTcs no dopmynaMm (1)—(4) caepyiomue xapakTepPUCTHKH
ONpPAaBAbIBAEMOCTH: cpefHAA abcomoTHas omHbKa MPOTHO30B 8, cpel-

-~

HSsl CHCTeMaTHueckas omubKa §, cpelHsas KBaapaTHueckas ouwnbka o,
CpelHsisT OTHOCHTEJbHAS OIIHOKA &.

1.2.4.1.2. JInst OUEHKH NPOTHO30B METEOPOJIOTHUECKHX 3JeMeHTOB H
SBJIEHHH, COCTaBJsieMBbIX B a/JbTepHAaTHBHOH ¢opMe (HaJjuuue HJIH OT-
CYTCTBHE OCaAKOB, OCOOBIX sIBJIEHHMII), COCTaBJsieTCs Tabjauua comps-
xkeHHOCTH (cM. popmy 7) u mo dopmynam (22)—(26) paccuuTeiBaercs
ofmasi OompaBjAbIBAeMOCTh NPOrHO3a (4), ONMPaBABIBAEMOCTb IIPOTHO3a
sBNeHUS. (Uq), mpeaynpexjaeHHocTs siBjaeHusi (Ilz), ompaBAbIBaeMOCTh
IPOrHO3a OTCYTCTBHS SBJIEHHA (Us. ), IPEAYNPEKRACHHOCT OTCYTCTBHSA
aBaenust ([1)e s PaccuurbiBaercst Takxke Kpurepuil Kauectsa T H KpH-
Tepuil HageXHOCTH H cooTBeTcTBeHHO Mo opmyaam (27), (31). Ana-
JIM3HPYst TOJYYEeHHblE XAPAKTEPUCTUKH OMPAaBJBIBAEMOCTH aJbTepHa-
THBHBIX NPOTHO30B, LeJIeCO06pa3HO MPHHUMATh BO BHHMaHHe KJIUMAaTH-
YeCKylo MOBTOPSEMOCTb IIPOTHO3HPYEMOro sBJeHHS. Tak, AJst pelKHX
apieHuit (kamMaTHyeckas mostopsieMocTs K < 0,5) ompaBAEIBaeMOCTh
METOAHYECKOro mporuosa siBaeHus Uy poixkHa ObiTe He MeHee 0,5.
B [DpOTHBHOM cJyyae HCIOJb30BAaHHE METOAMYECKHX MPOTHO30B He
HMeeT CMEIC/IA, TaK KaK HX ONPaBARIBAEMOCTb GYAeT HMIKE ONpaBJH-
BaeMOCTH KJMMaTHYECKOTO NMPOrHO3a.

1.2.4.1.3. Cunraercs, yto kpurepuit HajexHoctu Barposa (H) mas
3¢ }eKTHBHOrO MeTOoja IporsHosa posxeH ObTh He Menee 0,3. OmHako
5TO CIPaBeAJIUBO IPH KJIHMATHUYECKOH MOBTOPSEMOCTH IPOTHO3HpYe-
Moro siBnenust K=>=0,5. s 6onee peAKHUX ABJEHHH NOTOJEI, HAIPUMED
npu K=0,1.,. 0,2, 3Hauenus H nJs1 MEeTOAHYECKH ONpaBJaHHBIX IIPO-
THO30B JOJIKHH GbiTh He MeHee 0,5—0,6. Ilas ompeneneHUus KJINMaTH-
4eCKOH IOBTOPSAeMOCTH K MOXKET HCIOJB30BAaThCS CpPaBHUBaeMasl BHI-
60pKa (akTHUECKHX HAGJIOJEHHH, €Cld OHAa JAOCTATOYHO pelpe3eHTa-
THBHA.

1.2.4.1.4. TIpn wcnbiTaHHM HOBHIX METOAOB NIPOTHO30B METEOPOJIOTH-
YeCKHX JIEMEHTOB H SIBJCHHI OnpenessieTcss Takke o6ecrneueHHOCTb P
IpH 3aJaHHOH TOUYHOCTH INPOrHO30B (CcM. Taba. 7). ObecmeueHHOCTDb
PacCYMTHIBAETCH KaK IPOLEHTHOE OTHOIIEHHE KOJIHUECTBA IIPOTHO30B,
TOYHOCTB KOTOPBIX oTBeuaer TpeGoBanuaM MKAO, k ofmemy uuciy
COCTaBJIEHHBIX NMPOrHO30B. Hanpumep, ecan u3 100 cocTaBaeHHBIX NPO-
THO30B HanpaBjeHuss BeTpa 80 NpPOrHO30B MMeEKT TOYHOCTbL 30° Win
MeHee, TO B 3TOM cJyuae oGecrnedyeHHOCTb NPOrHo30B 80 % .

1.2.4.1.5. B npouecce ucnbiTaHUA NPOU3BOAUTCS CPaBHEHHe pPAaCCUH-
TAaHHBIX XaPAKTEPUCTHK YCIEIUHOCTH NPOTHO30B MHCHBITEIBAEMOTO Me-
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TOAA C YCHEUIHOCThIO paHee BHEAPEHHBIX METOAOB, a TaK¥e C CHHONITH-
YE€CKUMH U HHEPUHOHHBIMH NPDOTHO3aMH.

1.2.4.2. Ouedxka 30HaJbHBIX NPOrHO30B H NPOTHO30B
IO Mapupyry

1.2.4.2.1. Ilpu oleHKe yCHELIHOCTH aBHAaLMOHHBIX HPOTHO30B TeMIle-
paTypH H BeTPa B y3Jax PeTyJsipHOIl CeTKH Ha 3aJaHHBIX YPOBHAX arT-
Mocdephl, COCTAB/JSEMBEIX Ha OCHOBE YHCJEHHBIX NPOTHO30B MO TeppH-
TOpuu (Hanpumep, MO TEPPHUTOPHH OTBETCTBEHHOCTH MOCKOBCKOTO pe-
THOHAJILHOTO LEHTPa 30HAJBHBIX NPOrHO30B), a TakKkKe B TOYKAX Map-
LIPYTOB, PACCUHTHIBAIOTCA CJAEAYIOLIHE XapaKTEePHCTHKH:

abcodoTHBIe OLIHOKU NPOrHO3a TeMilepaTypH §; U BeKTopa BeTpa 8y

N

= |t tyle (40)
i=|
N

v = 2| Va—=Vsls (41)

i=1
OTHOCHTE/IbHBE OUIMOKHM NPOTHO32 TEMIEPATYPHl & H BETPA &y
Ot
Et=_1_T-—1 (42)
L ty— tuli
v 2 o=t

i=1

oy

gy = v . (43)
4 2 o=l

=

i

31ech HHAEKCH «II», «(», «H» YKa3bIBAIOT COOTBETCTBEHHO MPOTHO-
cTHYecKHe, (PaKTHYECKHe W HCXOJHBE 3HAUeHHs TeMIiepaTyphl BO3Lyxa
H BEKTOpa BeTpa;

o6ecleyeHHOCTb B IPOLEHTAX NPOTHO30B TEMIepaTypsl X BeTpa IpH
3aJaHHOH HX TOYHOCTH (cM. Taba. 7)

P =—‘N— - 100, (44)
rae N — KOJHYECTBO y3JIOB DETry/IsIPHOH CEeTKH (TOYeK Ha Mapuipyre),
B KOTODHIX AaH IPOTHO3 TEMIepaTypel ¥ Berpa; N — KOJIMUeCTBO Y3J0B,
B KOTOPBIX Pa3HOCTb NPOTHOCTHYECKHX H (aKTHUECKUX 3HAUEHHH TeM-
IepaTypbl He mpeBhilnafa no Moayaio 3°C (B kauecTBe (GaKTHIECKOTO
3HAayeHHs TeMNepaTyphl BO3AyXa B y3Je CETKH NPHHUMAaeTcs cpejHee
3HayeHHe 1Js Kpyra paauycoMm 450 xm). Iuas Betpa N’ o3HauaeT ko-
JINYECTBO Y3JIOB, B KOTOPHIX MOJYJb BEKTODHOH Pa3HOCTH NPOTHOCTH-
yeCKUX M (haKTHYECKHX 3HaueHUH BeTpa He npesbiwan 30 xkMm/4 agas
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BbicOT A0 ypoBHs 400 rlla BkiaouuTesbHo M 40 KM/Y Bhillle YPOBHS
400 rlla (B kadecTBe (DaKTHYECKOTO 3HAYEHHS BETPA B Y3J/l€ CETKH
NpHHHEMAETCs ero cpefiHee 3HaYeHHe AJsI Kpyra paamycom 450 KM).

1.2.4.2.2. B cooreerctBuHd ¢ Tpe6oBaHussMu UKAO, ¢ ToukH 3peHHs
9KCIJIyaTAllMH BO3AYUIHHIX CYAOB KeJlaTeNbHO, YTOOH 3HaueHus P pis
TeMnepaTyphl H BeTpa GbliiH He HHxKe 90 G.

1.2.4.2.3. TIporHo3nl oco6bix sBJeHHA 1O Mapumpyry (TypOyJeHrt-
HOCTH, 06GJieicHeHHs], I'PO3, I'pafa) H 06JaYHOCTH OLEHHBAIOTCS aJbTep-
HaTHBHO. [Ipu 3TOM pacCYHTHIBAIOTCH T€ XKe OLEHKH, 4TO H AJST HpO-
THO30B 1O a3pofpoMy. IIporHo3 oco6Oro siBji€HHsS CUHUTAETCs OIpaB-
JaBUIUMCS, €CJIH OHO OCYIIECTBHJIOCh H TOYHOCTb €r0 MECTOIMOJIOKEHHS
Haxoaunach B npeaenax 4100 kv no ropusonranu u +600 M no Bep-
THKaJli TI0 OTHOILEHHIO K TOUKe IPOTHO3a.

1.2.4.2.4. BriBox O BHeAPEHHM HCIBITHIBAEMLIX METOJOB [POTHO3a
Jejnaercsi Ha OCHOBAHWH aHAJH3a NOJYYEHHBHIX OLEHOK B CpaBHEHHH
C OLEHKAMH paHee BHEADEHHBLIX METOAOB, CHHONTHYECKHX MPOrHO30B H
C yYeTOM »KeJaeMOH TOYHOCTH ¥ OOecleyeHHOCTH aBHAIHOHHBIX IIPO-
THO30B (cM. Tabu. 7).

1.3. OueHKa MeTOAOB NPOrHO3a TPONHYECKUX LHKJIOHOB

1.3.1. O6Guiue nMONMOKEHHUA

1.3.1.1. CoBpeMeHHbIH ypOBeHb HAYYHBIX HCCAENOBAaHHH KpyNHOMAC-
wtabHOM aTMOC(epHOH LUPKYJISLHE B TPOIHUECKOH 30He, YCJIOBHH BO3-
HUKHOBeHHUs1 Tponuyeckux nukjaoHoB (TLL) Ha Gase umelomeldics undop-
MalHH O BO3HHKHOBEHHH, 3BOJIIOLMH U nepemelneHun TII mossosser
paspabaTeiBaTh MeTOAB MX nporHoza. Meroas mporHosa TILI moxuo
Pa3geNHTh HA TPH OCHOBHBIX BHJAA: SMIHPHYECKHE, CTATHCTHYECKHE H
THAPOAMHAMHYECKHE. DTH MeTOAbl MpeLyCMaTPHBAIOT MPOTHO3 BO3HHK-
HOBEHHS, IBOJIIOUMH U NepeMemtenus T1I.

1.3.1.2. Tponnueckue LHKJIOHB (yparaHel M Tal(yHH) B OTIHYHE
OT BHETPONMHUYECKHX ILHKJOHOB HMEIOT CBOH OTJHYHTEJbHbIe OCOOEH-
HOCTH:

OHM SIBJIAIOTCA JIOKAJbHBIMH OGP230BAaHHSIMH C TOPH3OHTAJbHBIMH
pasmepamu oT 400 go 800 km;

Hanbosee NOKa3aTe/IbHHIMH KOJIHUECTBEHHBIMH XapaKTepHCTHKAMH
TLL siBasloTCs aTMocdepHOe HaBjieHHe B ero LEHTPe W CKOPOCTb BeTpa
B 30HE €ro BJIHSHUS.

1.3.1.3. BcaenacTBue 3TOro mporHos3upyeMbie xapakTepucTHku TLI
OOBIYHO OTHOCHIT K JIOKAJbHOMY OGbEKTY (IPAaKTHYECKH K TOUKe), a He
KO BCeMy MOJIIO, KaK 3TO NPHHSATO IIPH NPOTHO3e GyAyLIero noJoXeHHs
MakpoMmaciuTabHOro 6apHYeCcKoro moJs.

1.3.1.4. McnbiTaHHe HOBBIX METOAOB MPOTHO3a MepPeMEeIleHUsT H 3BO-
smouud TL npou3BoauTCA B CpaBHEHUH C JPYTHMH pPacYeTHHIMH METO-
JlaMu aHaJOTHYHOTO IPOrHO3a, a TaK¥Ke B CPABHEHHH C HHEPLUHOHHBIMH
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NIpPOrHo3amu nepeMelleHHss H 3Bogtonun TLL. IIpu 3TOM HHEpUMOHHBIH
IIPOTHO3 (B OTJIHYHE OT TPHBHAJBHOTO HHEPIHOHHOTO NPOTHO3a LPYTHX
3JIEMEHTOB H SIBJI€HHH NOTOMbl, CCOTBETCTBYIOIIETO HX 3HAYEHHSIM B HC-
XOAHBIH CPOK) COCTaBJSIeTCS C Y4eTOM H3MEHEHHs JaBJeHHS BO3LyXa
B nenTpe TIl, cKOpocTH 1 HanpaBJeHHsS ero NEPEMEIIeHHs 3a NepHOX
BpEMEeHH, NpPeALIeCTBYIOMHA HCXOJHOMY CPOKY.

270°
/2'7\0’ AN
d N v AN
L 1_g. 1 1 1 \\I y4 7 1 i ~ <L/ 1 J
4 1
Uy Hexodupill 2%y
cpak

Uepr. 1. TIpuMep HHepLHOHHOTO NporHoza nepeMmementa TL] mepsoro no-
psiaka Ha 24 u Bnepea. [Ipornosupyercs asuxkenue TLL Ha sanaj ¢ nOCTOSIHHOMA
CKOPOCTBIO.

B ocnoBy uHepuuoHHOro npornosa Tl 6epercs runoresa, COrJacHO
KOTOpO# cyMMapHbii 3¢ ¢eKT Bcex cua, Hanpapasiomux TLL B Teuenue
HEKOTOPOTO MpPOLIEANIEr0 NMepHOAd, NPOAOJKAeT AelicTBOBATb B Tede-
HHE Takoro xe OyAaymero nepuona. B cuay ykasaqHOro npeanojoxe-
HHS MHEPLHOHHBIA IIPOTHO3 NpeACTaBJisieT COO0H JHHEHHYI0 3KCTpano-
asumio asuxenus TLL Ha nocaexpywowuii nepuol BpeMeHH. B 3aBucu-
MOCTH OT BHMJa HHTEPHOJSLHH pAasJHYalOT HHEPUHOHHbIE NPOrHO3H
nepBoro u Broporo nopsinka [8]. MHepuuoHHoMy IpOrsHosy nepBoro mno-
psiiKa IPHCYLld OXHOPOAHBIe (NOCTOSHHEIE) CKOPOCTb W HalpaBJeHHe
nepememienuss TLl B Teuenne npomwejmero u Oyaylero nepHoI0B
(duept. 1). VHepuuOHHBIN NPOrHO3 BTOPOTO MOPSAAKA yYHUTHIBAET H3Me-
HeHHe (yBeJHMYEHHE WJIH YMEHbLICHHE) CKOPOCTH, a TaKxXe H3MeHEHHe
HanpasJienusi aBukeHus Tl B Teuenue mpouejuiero mepHofa H COOT-
BETCTBEHHO 3TOMY — H3MeHeHHe B Gyaymuit nepuon (uept. 2 u 3). Oba
BH/Ja MUHEPIHOHHBIX NPOTHO30B He JIHIEHBI NOTPELIHOCTeH, XOTS Y Npo-
THO30B BTOPOTrO MOpPAAKA Ha OTAEJbHEIX yYaCTKax TPaeKTOpHI mnepe-
MellleHusI MOrpeliHOCTH HEeCKOJbKO MeHbliie. OLHAKO B OnepaTHBHHIX
YC/MOBHAX pacyeT MHEPIHOHHOrO NMPOTHO3a BHICLIEFO NMOPSiAKA 3aTPyi-
HeH H3-32 OTCyTCTBUSI HHGopMauuu o mosoxennu TLL BHyTpu nepunoja,
6sMxailIero K HCXOAHOMY CPOKY.

Jins monyueHHs CTaTHCTHYECKH HAaJIEeXHBIX BLIBOAOB O KauecTBe
NPOTHO30B HEOOXOAHMO CTPEMHTbCS K TOMY, YTOGH KOJHYECTBO CJY-
yaeB OBIJIO COM3MEPHMO ¢ NPUPOAHOI noBTopsiemoctbio T1I Ha BhIGpaH-
HOIl aKBaTOPHH OKeaHa HJIH NMPEBHIILAJIO ee.
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HcnbiTaHHe HOBLIX MeTOHOB NMpPOrHO3a BO3HHUKHOBeHus TLL mpous-
BOJHTCS B CPAaBHEHHHM C MMEIOILHMHCH PAacUeTHbHIMH MeTOJAaMH BO3HHK-
HoBeHusl TLl, a Takxe ¢ KIAHMATHUECKHM NPOTHO30M.

2/7\0" 276° 270° 270°
AN
// \\ // \\ //,\\ //\\
L v 2 2 (A SV \ 4 N
{;
| |
+24 4 +12y HCX00HbILE -12y 24y
CpoK

Yepr. 2. [Tpumep mHEPIHOHHOTO NIpOTrHO3a IepememleHns TIL Broporo mopsmka
ua 24 y. HanpapJeune ABHIKEHHsI IOCTOSHHOE, YCKOPEHHe JABHXKeHHs 1 M/c 3a mpen-
utectByouine 12 u siBasietcst NPEAHKTOPOM ISl IIPOTHO33 CKOPOCTH MepeMelleHHs.

300°
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Yepr. 3. [Ipumep unepuuOoHHOro nporrosa nepememenus TL{ sroporo
nopsaka. CKOPOCTb ABHMKEHHS IOCTOSHHAS, H3MeHEHHEe HANpPAaBJCHHS ABH-
xkenus TU ma 10° 3a mpegmectsyromuie 12 u sBJAsercs npejHKTopoM Ha IMO-
crenyonye 24 4,

1.3.2. TlepeMeiieHHe TPONHIECKHX LMKJIOHOB

1.3.2.1. B HacTosiuiee BpeMsl B ONEPAaTHBHOH NpPakTHKE NPOrHOCTH-
YecKHX MOApAa3feieHUHd nporuoss nepeMemieHus: TLL cocraBasioTcs
¢ 3a6JsiaroBpeMeHHOCTbI0 24, 48 u 72 4. BBHIy 3TOro u pa3pabaTniBae-
Mule MeTOABI pefycMaTpuBaloT nepemeuienne Tl c ykasanno#t 3abaa-
roppeMeHHOCTbIO. [IpH HCIBITAHMK TAKHX MeTOJOB MPOTHO30B AJs KaXK-
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JI0# 3a6/1arOBPEMEHHOCTH OIpPENeJA0TCs 0Ka3aTesNH, XapaKTepH3Yio-
mye omu6KH B MONOXKeHud 1eHTpoB TLI, CKOPOCTH H HampaBJIeHHS HX
nepeMemenuss. Owubku B nojoxenud TLL ompepensor caeaymoouae
TOKa3aTeJsH YCHelIHOCTH:

abcosiloTHAass omubKa IIPOTHO30B INoJOXKeHHs LeHTpa TL (Ar—
cpeiHas, Afmin, Armax— 3KCTpeMaJibHble), SIBASIOMIASCH PaCCTOSTHAEM
Mexay (akTHYeCKHM M IIPOTHOCTHYECKHM IIOJIOKEHHSAMH LEHTPOB
B CPOK IpOTrHO3a ¢ TouHocThio X0 10 kM. IToBTOpsieMocts (%) Ar pac-
cuuTeIBaeTcst 1mo rpagaudam (<<200, 201—400, < 400 km);

OTHOCHTesbHAsT omubka nporHo3oB nojoxenuss TLL (¢ TouHOCTHIO

xo 0,01)
= N Z( I'é;l )

rae i—Homep TILI, N —uucio cayvaes, |Ar| — MOAyJ b BEKTODHO#
own6ku nosoxenust TL, [Sg| — Moayns BekTOpa (akruyeckoro nepe-
memennss Tl 3a mepHox BpeMeHM, COOTBETCTBYIOLIMI 3a6JaroBpeMeH-
HOCTH TIPOTHO3a.
YcnellHoCTh NMPOTHO30B CKOpocTH nepememenus TLI xapakrepusyior
abco/ioTHas olu0Ka NPOrHO3a CKOPOCTH nepeMemieHust TLL

N
— 2 18a— Sl

i=l

BbluHCcadgeMas (¢ TouHocThio 40 10 KM Ha 24, 48 u 72 uy) jJs y4acTKOB
TpaexTopuit T1] ¢ 3absarospeMeHHOCTbIO 24, 48 U 72 4 (IOBTOPAEMOCTD
AS paccuntsiBaercs nmo rpaganuaMm 0—250, 251—450 u > 450 kM Ha
24, 48 u 72 4);

cpeaHsass apudmerudeckass (cHCTeMaTHyecKas) OIIHOKA CKOPOCTH
nepememienns TIL

N
& 1
AS =5 D (Su—So)i

i=1

XapaKTepUCTHKa 3aBbILIEHHS WJIH 3aHHKEHUs [POTHOCTHYECKOH
ckopoctu TLl mo cpaBHeHHIO ¢ (aKTHYECKOH

Ns = Sn/SQJ-

[TorpemnocTs B mMpor#e3ax Hamnpapjenusi nepeMeinenus TLL xapak-
TepusyeT ownbxa A@, onpefeseMas 3HaueHHeM yriaa MexAay (QaxTH-
4ecKOil H IPOTHOCTHUecKoi TpaektopusiMu TLL ¢ TounocThiO HO 1°
(B mpexenax or 0 mo 180° BmpaBo uau BJeBO). PaccuuThiBaeTcs Io-
BTOpsieMocTh A@ mo rpagamusm (< 20, 21—35, > 35°). Ilpu aTom orT-
JeJbHO PACCMATPHUBAIOTCS CJy4aH OTKJIOHEHHS MPOrHOCTHYECKOH Tpa-
ektopun TLL oT ¢akTHYeckOH BJIEBO H BIPABO. BEIUHCIAIOTCA cpelHee
H 3KCTpeMaJibHOe 3HaueHHs Ag@.
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3 Bcex Nepeunc/eHHbIX NOKa3aTesell YCIemHOCTH IIPOTrHO30B Iepe-
memeHHsi TL OCHOBHBIM NPHHATO CYHTATh OIUHOKH B NPOTHO3€ II0JO-
xenusa TL, (Ar), Bce yka3anHble BBILIE NOKa3aTeJH NpPeACTABJAIOTCS
B OoT4YeTe 06 HCHOBITAHHAX METOAA B BuAe Tabu. 8.

1.3.2.1. [Ons BHSsABAeHHs OCOGEHHOCTEH IpOBepseMOro Meroxa
yCTaHOBJIEHHS] BO3MOXKHOCTH €r0 HCIOJIb30BAHHS JJIS1 IPOTHO3a Tpaek-
Topu#t TLL pa3nuyHO# KOHGUTrypalHH MOMHMO CPeJHHX 3HAa4YeHHH yKa-
3aHHBIX OINHGOK BHIYHCJASIOTCS OMIHOKH OTAEJNBHO IJISl KaxKAOTO BHIA
Tpaektopuli. Tak, Tpaekropuu TIl MOryT OHITH YCJIOBHO pa3ieseHb Ha
nopocThie, mapaboJHyeckne H CA0xKHBe. K NMPOCTHIM clieflyeT OTHOCHTb
TPAeKTODHH, UMeIOLIHe BHA NPAMOH Hau o6paTHoi BerBu. ITapaboun-
JecKHe TPaeKTOPHH COBMellaloT B cebe mpsaMyio M 0OpaTHYIO BETBH,
a Takxe yyacTok noBopoTa. IIpoctele u mapabosnueckue TPaeKTOPHH
0ObIYHO COOTBETCTBYIOT nepeMeleHuio TLL B mose, rae kpynHomacmra6-
Hblfl (OHOBBI HOTOK ONpefeJeH J0CTaTOYHO Xopomo. K cJI0XHHM cie-
ayeT orHocuTh Tpaekrtopuu TLI, uMelouise KpyThle IOBOPOTHI, IETJH,
BO3BpaTHbie ABHKeHHs. Takue nepeMelleHHs] OOBIYHO UMEIOT MECTO NIPH
B3aMMOAEHCTBHH JBYX H 0ojlee oAHOBpeMeHHO cymiecTByomux TLI,
a4 Takxe INIPH OTCYTCTBHH $SDKO BBLIPaXKeHHOI0 KpyHmHOMaciTabHOro
($oHOBOTO NOTOKA.

Takum 06pa3oM, NPH YCTAHOBJIEHHH HaJeXHOCTH HCIBITHIBA€MOTO
MeTOla NPOTHO3a MAOMXKHBI OBITh PACCYHTAHB H NPOAHAJH3HPOBAHEL
yKa3aHHble BbIlle OLEHKH OTAEJbHO JJs NPSIMOH BETBH TPAaeKTOPHH H
Ans 06paTHOH BeTBH, AJISl y4acTKa MOBOPOTA H AJf CJIOXHBIX TPaeKTo-
puii. B xauecTBe nmpuMepa Takoro BHAA OLEHKH B TabJs. 9 mpuseleHH
pesyJbTaThl HCIBITAHHS YHCJEHHOTO MeToAa NIporHosda Tpaektopuii TLL
B 3anafHoH YacTH Tuxoro oxkeaHa ¢ 3a6;1arOBpeMeHHOCTBIO IO TpeX cy-
Tok (aBropel U. I'. CutHukoB, B. A. 3/enk0).

Ilpu aHasnu3e pe3yJbTAaTOB HCIBITAHHE CJeLyeT UMeTb B BHAY, YTO
B 3aBHCHMOCTH OT 3HaYeHH# YKa3aHHBIX OIIHOOK NPOTHO3bl MOTYT HH-
TepNPEeTHPOBATHCS B CIEAYIOUMX KATETOPHSIX:

IpH 3a6JaroBpeMeHHOCTH 24 4 npu XopoueM nporaose Ar<<200 kM,
AS << 250 kM, Ag << 20°, npH yA0BJIETBOPHUTEIbHOM NpOrHose 201 kM <<
<< Ar << 400 kM, 251 x¥m << AS << 450 kM, 21° << Ap<<35°, IpH MI0XOM
nporHose Ar > 400 kM, AS > 450 &M, Ag > 35°%

npu 3abaaroppeMeHHoCTH 48 4 npu xopomeM nporHode Ar << 350 ku,
AS < 450 M, Ag << 30°, pu Y/OBJIETBOPUTEILHOM IPOTHO3E 501 KM<C
< Ar << 5560 kM, 351 KM << AS <C 550 kM, 26° << A << 40°, ipu mioxom
nporHose Ar > 550 KM, AS > 550 KM, Ap > 40°

IpH 3a6aroBpeMeHHOCTH 72 u npH XopomeM nporaose Ar << 500 xm,
AS << 450 ¥m, Ag << 30!, npH yIOBNETBOPHTEJIBHOM POTHO3E 501 K <
< Ar << 700 km, 451 ku << AS << 650 kM, 31° << A 45°, npu njaoxoM
nporHose Ar > 700 kM, AS > 650 kM, Ag > 45°.

IIpu cpaBHUTENbHOH ONEHKE Psifa MeTOAOB IIPOTHO3a IepeMelleHHs
TL] u peuieHuH BOIpOca O 1iesiecoo6pa3HOCTH BHEADEHHS NpeAnoyTe-
HHe OTHAaeTCs MeTOAY, HMelolleMy Jy4ilHe NOKa3aTeJH YCIelIHOCTH.
EcrecTBeHHO, y OJAHOrO MeToja MOryT OBITb JIYYIIHMH OZHHM IIOKa3a-



Tabauuna 8

PeayabTathl HCOBITAHHA YMCACHHBIX npornosos nepememerus TI[ B sanaanoift vactm Tuxoro okeana 3a 1987 r.
(meron, aapomernentpa CCCP)

Ommnbku B npornose modoxenas TLL

3a6aaro- IlosTopsiemocTs (%) Ar SKcTpeMasbHOE Ar, KM
BpeMeH- N o
(e]
npoHruoTag, q 0-200 xm 201—400 kM | 401—600 KM > 600 kM min max
2 82 36 49 11 4 259 44 637 0,72
48 66 12 26 36 26 497 145 1004 0,63
72 50 2 22 18 58 699 185 1619 0,53
Ommn6xn B nporHose ckopocTH nepeMemenus TL|
3a6naro- _ IToTOopaemocTb (%) AS AKkcrpeMaasuoe AS, KM
mee v | e | 25, 25| ws
KM
| pme | mle || e | e | ome | R
24 82 489 — — — 171 4 820 - 1,02
48 66 508 — — - 147 4 425 —_ 1,02
72 50 502 — — _ 135 3 478 — 0,9%
Owmn6xy B Nporsose Hanpasienust nepeMemerus TLY
3a6naro- Hostopgemocts (%) Ao ' Yueno caydaes Ap® dKcrpemansnoe Ag°
BpeMeHn- N
n HOCTbH < 90° AJIA BCEX .
POrHoaa, u = 21—385° > 35° BOpPano BJIEBO BNPABO BJIEBO cayuaesn min max
i’g 82 - - - 50 50 21 28 24 1 138
79 66 - - - 58 42 20 26 22 1 72
50 - — 69 31 22 28 24 1 76

18 "D 16—¥82'L2'28 Td



Ta6auma 9
Omn6KH uYMCIEHHLIX TPOrHo3os mepemewmenuss TL| B 3amaaHoi uyacrn THXero oxeaHa npH pasaMuHBIX BAAAX
ux Tpaektopuit (Meron I'mppomernentpa CCCP, 1987 r.)
[fpsamasn BeTBb
Omu6Ku B nporuose mosoxenns TLI
3a6aarospe- [TosTopsieMocTs (%) Ar AKcrpemannHoe Ar, KM
MEeHRHOCTb Konanue- .
Hporuo3a, creo TL AF, KM e
Y 0—200 KM 201—400 kM 401—600 KM >600 KM min max
24 40 37 53 10 0 252 77 594 0,72
48 32 19 28 31 22 449 145 980 0,61
72 26 4 35 19 42 613 185 1429 0,53
Ouu6xku B nporsosde ckopoctu nepememernns T1L
Sixﬁeﬁgocp;ie. Kosmide- qu,, TloBropsiemocTs (%) AS AT, dkerpemanpHoe AS, KM e _gn
mporosa. | o0 TH - xem/eyr 0—250 951450 >450 Km/cyT min max S
KM /CyT KM/cyT KM/cyT
24 40 416 — — — 148 4 351 0,97
48 32 413 — — — 117 5 333 1,09
72 26 406 — — — 85 3 248 1,08
Oumm6xu B NpOrHO3e HanpabjeHus nepeMmellenust TL
3abaaros pe- TMosTopaemocts (%) Ag Ydcao cayyaes Ap® KcTpeManbhoe AQ°®
MEHHOCTb Konuye- o
TPOrHO3a, ctBo TLI AP .
q <20° 21—35° >35° BJIEBO BIIPABO BJIEBO BIPaBO min max
24 40 — — — 23 17 20 34 26 1 63
48 32 — —_ — 16 16 19 33 26 2 72
72 26 - — — 11 15 20 33 27 3 76

§82°L2°28 Td 28 D
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OGparHas BeTBb

Onm6ku B nporsose nodaoxenns TLJ

3abaaroBpe- IosTopsiemocTs (%) Ar DKcTpemansHoe Ar, KM
MEHHOCTh Koanue- =
IIpOrHO3aa, creo TLL AF, kM €
y 0—200 kM 201—400 KM 401—600 xM =600 kM ' min max
24 15 33 47 13 7 280 44 637 0,37
48 10 10 30 0 60 590 191 901 0,31
72 4 0 0 25 75 639 580 877 0,32

Owmnbke B nporuose ckopocrta nepememienus TIL

3abaarospe- — TlosropseMocTs (%) AS _ JKkcTpeMaasnoe AS, km S
MEHHOCTh Konuve- ASg. AS, n=—1
HPOI‘;!OS&, creo THL KM/CyT 0—250 951—450 ~450 KM/cyT min max Sd)

KM/CyT KM/cyT KM/CyT
24 15 809 —_ — —_— 211 3 456 1,01
48 10 945 — — — 181 7 514 0,91
72 4 837 — —_ — 216 133 263 0,74
Omu6Kke B NporHose HampasJjieHHs nepemetnenust TLL

3a6aarospe- TMosTOopsieMocTh (%) AQ YHcgo eaydaes Ag® 3KcTpeManbHoe AQ°
MEHHOCTD Kosuye- -~
POrHO33, creo T, Ag

q <20° 21—35° >35° BJIEBO BNPaso BJIEBO BUPABO min max
24 15 — — — 4 11 13 13 13 2 37
48 10 — — — 5 5 11 14 12 1 25
72 4 — — —_ 2 2 4 12 8 3 15

€8 "D 16—¥8¢'L82S Ud



Yuacrox nosopora

OwnGka B Nporuose nonoxenus TL]

3a6nraroBpe- IosropsieMocTs (%) Ar BKcTpeMadibiioe Ar, KM
MEHHOCTDb Kounye- "
NPOrHoaa, creo TIL A7, XM €
4 0—200 kM 201—400 kM 401—-600 kM >600 KM min max
24 23 43 43 9 5 224 69 637 0,68
48 22 5 18 59 18 500 187 942 0,68
72 19 0 11 16 73 812 206 1619 0,54
Owm6ku B mporHode ckopoctu nepememnenus TLL
S?dde.r‘l;l(-)oc:}l)’e- Komute. Agd)' IMosropsiemocTb (%) AS AS. JKcrpeManbnoe AS, kKM e ?n
npor:oaa, ¢TBO TLL KM/cyT 0—9250 951—450 l 450 KM/CyT min max Scb
KM/CyT KM/[CyT KM [CyT
24 23 429 — — — 142 6 554 0,94
48 22 477 — — — 1567 4 378 0,98
72 19 580 — — — 184 4 478 0,87
Own6KkH B NporrHose HanpaejieHus NepeMenieHrs TI1{
3a6aarospe- ITosTopseMocTb (%) AQ YHcao cayuaes Ap® IKceTpemansHoe AQ®
MEHHOCTD KoJsnve - -
npOrHO3a, cteo TL, Ag
q <20° 21—-35° >35° BJIEBO BIIPaBO BJIEBO BIPABO min max
24 23 — -—_— — 13 10 24 35 28 1 138
48 22 — — — 16 6 24 17 22 1 56
72 19 — — — 16 3 25 22 24 1 39

¥8¢°L2°¢8 Td ¥¢ D
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Cno¥Hbie TPaeKTOPHH

Ouin6xu B nporHose nosoxenus TLL

3ataarospe- TloBTOpsieMocTh (%) A7 SkcTpeManbHoe Ar, KM
MEHHOCTDL Konnue- =
nporrosa, | crteo TIL A7, kM &
y 0—200 kM 201—400 kM 401—600 kM >600 KM min max
24 4 0 50 25 25 473 284 841 2,19
48 2 0 0 50 50 769 534 1004 1,92
72 1 0 0 0 100 610 610 610 0,91
OuwmGkn B nporHO3e CcKOPOCTH nepeMmemtenus TLI
3a6naroBpe - - TTosTopsieMocTs ( %) AS - DKcTpemannHoe AS, KM S
MCHHOCTb Konuye- AS g, AS, n= n
nporl;ioaa. ctBo TL| KM/CyT 0—959 251450 ~.450 KM/CyT in max Sp
KM/CyT KM /CyT KM/CyT
24 4 261 - - —_ 416 298 820 2,59
48 2 198 — — —_ 3563 254 452 2,78
72 1 224 — — — 195 195 195 1,87
Owu6xkn B NPOTrHO3e Hanpasjenus nepememienus TL
3a6aarospe- ITorropsiemocTh (%) AQ Uucno caydyaes Ag° OKcTpeManbHoe AQ°
ME@HHOCTb Kounnue- -
1porLHo3a, ereo T Ag
g <20° 21—-35° >35° BJIEBO BIPABO BJIEBO BIIPABo min max
24 4 — —_ — 1 3 38 20 25 11 38
48 2 — —_ — 1 18 20 19 18 20
72 1 — — — 0 1 — 11 1 11 11

6 "D 16—¥82°L82¢ Td
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TeNH, y BTOporo — Apyrue. B stom ciyyae nmpuopHTeT OTAaeTCs Me-
TOAY MO KOJIHUECTBY JY4HIHX oueHoK. OjgHako M Takol (opMasbHBIA
MOAXOA MOKeT ObITh He BCErJa ONpaBAaHHBIM. Tak, NPHW HaJHYHH BhHI-
COKHX IOKasaTeseH YCIEIIHOCTH NPOTHO30B mnepeMemeduss TLL mums
Ha ONpefe/JIeHHOM YuacTKe TPaeKTOPHH (HanpHMep, NpsiMast BETBb)
MeTOJ, MOXeT OBTh PEKOMEHAOBaH JAJs HCIOJb30BaHHS IIPU IPOTHO3HU-
poBauuu nepeMemntienust TIl Toibko Ha GaHHOM ydacTKe TPaeKTOpHH.

Ipu orcyTcTBHH BHEJpDEeHHBIX METOJOB NporHo3a nepeMemtenus TL{
HCNBITAHHE HOBOTO METOJa INPOU3BOJAHTCH B CPABHEHHH C HHEDPUHOH-
HBIMHM IIPOTHO3aMH. B TakoM ciyyae HOBBIH MeTOJ IPOTHO3a IepeMe-
menusi TLL pexomeHAyercss K BHEJPEHHIO NPH HaJHYHH IPEHMYyIIECTB
MeToJa nepe] MHEPUUOHHBIMU IIPOrHO3aMHU.

1.3.3. DBOJIIOLHUS TPONUUECKHX IIMKJIOHOB

1.3.3.1. ITpouecc aBommouuu TL xapakTepuayercss He TOJBKO H3Me-
HeHHeM J[aBJIeHHs BO3ZyXa B ero 30He, HO H H3MeHeHHeM CKODOCTH
Berpa. Ilocnennuit mpusHak sBJIsIeTCs I'JIaBHBIM OPH ONpeJesIeHHH CTa-
aun passutust TL] [5]. Ilosromy Anst ycTaHOBJIEHHsI HALEXKHOCTH Me-
TOJOB NpPOrHo3a 3sBojwouxd TL] He06XOOHMO HCIOJIB30BATH CTATHCTH-
YecKHe ITOKasaTesH YCHEeUIHOCTH, NpefHa3HAUeHHHEe AJs OLEHKH Kaue-
CTBa NPOTHO3a JaBJeHHsT H BeTpa. B yacTHOCTH, ANA ONpeJeseHHs
YCIEWHOCTH NPOrHO3a HW3MEHEeHHs JAaBJjieHHS B LeHTpe TLl ucnosbsy-
I0TCA CAEAYIOUIHEe CTATHCTHYECKHE XapAKTEPUCTHKH:
OLleHKAa NPOrHO3a 3HaKa H3MeHeHHs AaBJjenus B TLL
n,— nH
Pr =7 Fa_ (45)
TAe no, Ng— COOTBETCTBEHHO KOJHUecTBO TLI, B KOTOpHIX NPOrHO3 3Ha-
Ka H3MEeHEeHH# [JaBJIeHHs] BO3AyXa ONpPaBJaJiCsd HJH He ONPaBAAJICS.
3naueHne pp=>0,5 cBuZeTeNbCTBYeT 06 YIOBJETBOPUTENBHOM, a
_ppﬁlo,?—o XopouleM KayecTBe NPOTHO32 3HAKA HW3MEHEHHS [AaBJIeHHs
B ’

abcomoTHas omubKa nporHosa nxasjieHuss B TL| (¢ TOYHOCTHIO
no 0,1)

N
= ; | Px— Polis (46)

rae N —xonuyectBo TLI, py ¥ py — NPOrHOCTHYECKOE H (AKTHUECKOE
3HayeHHs AaBiienus B nentpax TLI;
OTHOCHTe/bHAS omu6Ka nporrosa (c TognocTsio a0 0,01)
&p == 0p/0¢, (47)
e

N
,,=7t,— Z | Po — Pulis (48)
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8¢ — cpenHss daxkTHYeCKas M3MEHUYMBOCTb JAaBJjeHuss B HeHtpe TLI,
Pu— HCXOAHOE 3HaueHHe faBieHuda B LeHTpe TL. Uem menbiue ep, TEM
Jydlnie KaueCTBO NPOTHO3a;

cpennsas apubmernueckas (CHCTeMaTHueckas) ouubGKa NPOruosa
ZaBaeHHs B neHtpax TLL (c Towyrocteio g0 0,1)

N
b= 2 (PP (49)

N
[TonoxkuTeNbHOE (OTpULIATE/NbHOE) 3HaueHHe Op CBHAETENbCTBYET
O CHCTeMaTHYeCKOM 3aBHIIEHHH (3aHHXKEHHH) JaBJEHHA B IeHT-
pax TLL
Qopmynnl (45) —(49) HCHOJAB3YIOTCS TaKXKe JJA pacyeTa aHaJo-
FHYHBIX IOKa3areseli YCIEMHOCTH IHPOFHO30B H3MEHEHHS CKOPOCTH
—~

Berpa: pv, 8v, ey, 0p v, Ov. Ilpu stom ckopoctb Berpa B TII ompene-
JSETCS JMIIHDHYECKH II0 pasHHUIle 3HAUeHHH NPH3EMHOrO AaBJIeHHS
Mexay nepudepuell u uedrpom TIl uau ¢ noMoumslo rpaduka, npuse-
JeHHOro B [5], COrlacHO H3JI0XKEHHBIM TaM PEKOMeHaLHsIM.

1.3.3.2. JIng BHIABJIEHHMS BO3MOXKHOCTH IPAKTHYECKOrO HCHOJb30Ba-
HUS HCHBITHIBAEMOrO MeTOJa Mporuosa ssoawouun TlL Ha pasinuHBIX
CTANUsiX ero pasBUTHs LeJecoOo6pa3HO PACCUMTaTh YKa3aHHBIE Xapak-
TEPUCTHKH YCHELUIHOCTH OTHENbHO I/l CTaJuH (HOPMHPOBAHUS (TPOIH-
yeckas genpeccusa ¢ Vp <17 m/c), MOJIOZOTO LUKJIOHA (TPOMUUECKHIT
wropM ¢ 17 M/c= V<33 M/c) u 3pesoro uukjaoHa (yparana uag Tai-
¢yna ¢ Vp> 33 Mm/c). Vsamenenne muTeHcuBHocTH Tl] ycranasamuBa-
eTcs HO PaJuyCy KOJblia MaKCHMaJbHOTO BeTpa MJH Pajuycy ero
rias3a B COOTBETCTBHH C peKOMeHmauusaMmu [5].

1.3.3.3. Bce 3HaueHHs yKa3aHHBIX XaPaKTePUCTHK YCIELIHOCTH IPO-
THO30B H3MEHEHHd NaBJeHHs BO3Ayxa H Berpa B Tl B cpeaneMm nig
Bcex TLL u OTAeNbHBIX €ro CTajuil, a TakkKe IKCTPeMaJbHEIE 3HAUCHUS

N ~~

0p, Op, Op, €p H pv, 8v, 8y, ev clexyeT npeiacraBaATh B BuAe taba. 10
u 11. IIpn sToM B Ta6a. 11 HeO6XOXUMO TaKiKe NMPHBECTH CBeAEHHS 06
ONpaBAHBAaEMOCTH NPOrHO30B BETpa B COOTBETCTBHE C JAEHCTBYIOILHM
Hacrapnennem [4].

1.3.3.4. Ilpn cpaBHeHUH HOBOrO MeToja mnporsosa ssoJiouun TLL
C HCHOJb3yeMHBIM B ONEpPAaTHBHON IIPAaKTHKe HpPeNNOYTeHHE OTHAETCS
MeTOojy, HMeueMy JyYllHe NOKasaTeJd YCIeMmHOCTH. B cayuae ecau
ONHH H3 CPaBHHMBAaeMbIX METOJOB HMeeT JIy4liiWe NOKa3aTeJd ycremi-
HOCTH TOJIbKO Ha ofHOH u3 craau#l passutus TLI, Tako# Meron mpo-
rHO3a MOXeT OBITh PeKOMeHIOBaH AJA HCIOJb30BAHHS HUMEHHO Ha JaH-
HOM craaud pa3BuTus TIL B kKadecTBe BCIIOMOTATEJBHOTO K JPYroMy
MeTOAy, HMelolleMy GoJsiee BBICOKHME OLEHKH Ha APYTHX CTaIHAX H
B II€JIOM.

1.3.3.5. [Ipu OTCYTCTBHH B ONEpPaTHBHOH NpAKTHKE BHEJPEHHBIX Me-
TOLOB IIporsHo3da sBogouuu TLL cpaBHEeHHe HCMHITHIBAEMOTO MeToJa
IIPOrHo3a NIPOH3BOAMTCHA ¢ HHEPLUOHHBIMU NporHo3amu. IIpu atom mpo-
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Tabauna 10

Iloxasatean ycnewHOCTH NPOrHO30B AABJEHHS B LeHTpe TaitdyHOB
no crarucTHyeckomy Merony JBHUIMH B cpaBHeHMM C WHEPLMOHHBIMH NPOrHO3aMH
(1986 u 1987 rr.)

, CTaTHCTHYeCKHA Meron ViHe puHOHHKIf TPOTHO3

§”n:- 8 2
£ @ K @

E g Sleg | % | S| % | . o gg | % Bpr e 0

GEE | 65 | rila | rfMa | rIla p L Sk | rHa | rila p p

ST 8 S e = a

mEc Te oe
12 20 7,74} 5,6 —0,2/ 1,37 10,25 20 9,1 — 1,63 | 0,35
24 21 11,5} 13,0 | —3,5| 0,88 | 0,24 ] 21 20,71 — 1,59 1 0,38
36 15 10,2 | 16,1 { —3,0{ 0,63 | 0,73 14 27,4 — 1,70 | 0,43
48 16 11,9 | 21,5 | —6,9] 0,55 | 0,62 11 28,5 — 1,32 | 0,36
60 11 12,9 | 18,4 | —7,6] 0,70 { 0,73 8 | 28,5 — 1,54 | 0,62
72 4 14,2 | 30,0 |—10,2| 0,47 { 1,0 3 116,6]| — |[0,55] 1,00

[Tppmevanue Jlaa HHEPUUOHHOTO NPOTHO3a 3HaueHHs Op HE NPHUBELEHH, TaK
'KaK OHH He OBIJIM PaCCUHUTaHH.

Ta6nuna 11

llokasaTenn ycneWHOCTH NPOrHO30B MaKCHMAJibHOFrO BETPa
B Tafipynax mo craructuieckomy merony JBHHIMHU (1986 u 1987 rr.)

3a67arospeMen- Yucao oy, by v, Sy, ey oy

HOCTb NPOrHO3a, 4| MPOFHO30B /e u/c /e
12 17 3,5 2,3 0,8 1,55 0,29
24 18 4,9 5,3 2,3 0,93 0,28
36 15 4,2 6,3 2,6 0,66 0,46
48 14 5,0 7,4 2,1 0,67 0,50
60 11 4,0 7,2 2,9 0,55 0,73
72 4 3,2 10,5 3,2 0,30 1,0

THOCTHYECKOE 3HaYeHHe JaBJIeHHS, NpeJCcKa3biBaeMoe HHepUHOHHBIMH
NPOrHO3aMH pas3JiMuHONl 326,1aroBpeMeHHOCTH, HMEET BHI: Pnt==pg t
+ Ap:, Toe Ap; — TeHJeHIUsT H3MEHEeHHUsl AaBJeHHs K HCXOLHOMY CDOKY
32 NepHOA BPEMEHH, COOTBETCTBYIOLIHH 3a6/1ar0OBPEMEHHOCTH NPOTHO3a.
Hanpuwmep,

Pnos=Pu-+ AP2s
Prs = Pu-+ ADus;

Pnz2= Pu -+ Apn’
rxze
Apyy=pu+ Pu—26s APss=Pu~+ Pu_ss; Apm =Py + Pu—12-

Mertoz mporsosa, ycTynamoiiui B YCIEIIHOCTH HHEPLHOHHHIM MpO-
THO3aM, [IJIs BHeJADEHHs B ONEPATHBHYIO NPAKTHKY He NIPHIOJIEH.



PJl, 52.27.284—91 C. 59

1.3.4. Bo3HHKHOBEHHe TPONHUYECKHX ILHKJIOHOB

1.3.4.1. [Ona ycTaHOBJeHHS HaAeXHOCTH METOJOB IPOTHO3a BO3-
HukHoBeHus TLI ucmosm3yercs asnbTepHaTHBHAs oueHkKa. C MOMOILIBIO
¢opmel 11 mo Hamuuuio (oTcyrcrBuio) TLl Ha HCXOAHBIX, NPOTHOCTH-
4eCKHX ¥ (PaKTHYECKHX KapTax MPOTHO3H MOXKHO OTHECTH K ONpaBaaB-
muMcst («+>») unu HeompaBaaBminuMcs («—»). Ha ocsoBannu moay-
YeHHBIX JNAHHBIX COCTaBJseTcss TabJuuua CONPAXKEHHOCTH NPOTHOCTHYE-
CKHX CBelleHHH O BO3HHKHOBeHWH ¥ oTcyTerBuu TL (popma 12). B neir
Ny H Njp— COOTBETCTBEHHO KOJHYECTBO ONPABAABIINXCA U HEONPaB-
INaBIIUXCSI TPOTHO30B BO3HUKHOBeHHs TLI; 7;9 — KOJHUECTBO COCTaB-
JIEHHBIX TPOTHO30B BO3HUKHOBEHHSI TLL; ngs M 713; — COOTBETCTBEHHO KO-
JUYeCTBO ONPABAABIIMXCH M HEONPaBAaBIIUXCS NPOTHO30B OTCYTCTBHS
TLI; 190 — KOJHUECTBO COCTABJEHHBIX NMPOrHO30B OTCYTCTBUA TLL; ngy —
ob1iee KOJMHYECTBO COCTABJEHHBIX NPOrHO30B; #io1 — (PAKTHUECKOE YHCIO
cayuaeB BO3HHUKHOBeHHSI TLI; #9g — akTHueCKOe YHCJIO cJydaeB OT-
cyrerBus TLI (Hepa3BUTHA TPONHUeCKUX BO3MYIlleHHi). C HX NOMOLIBIO
PaCCUNTHIBAIOTCS ONPAaBABIBAEMOCTH B IIPOIEHTaX IPOTHO30B BO3HHK-
HoBeHus TLI: obumas (U), vanuuue TL (Ug), orcyrcrBue TLL (Us. )
COOTBETCTBEHHO N0 HopMyJaM:

U= n11+n22 . 100’

Moo

U, = —L_ . 100;

nio

Us = —22 . 100,

oo

Kpome Toro, BHuUHCAsSIETCS NPeLyNpexAeHHOCTh BO3HUKHOBeRUs TLL
([Try) u kpuTepuii KavecrBa mnporHo3oB Ilupcu — O6yxoBa (7tu)

My = n,,/f0; T = ,1/flo) — R1a/Noy,

a TaKXe KOJHYECTBO JOXKHBIX H CIJIaXKEeHHBIX TI_I

®opma 11
dopma 1A OUEHKH NpPOrHo3a Boa3HHKHOBenus TII
Hanuuue TLI na xaprax
Ilporsos
HCXOoHKIX d)aKTH’-IeCKHX NPOTHOCTHYECKHX
BosuukHOBeHHe Her Ectb Ectb (+) mer (—)
(peansHHe LEHTPH)
OtcyrcTBHE Her Her Her (4) ectb (—)
Jloxunle neHTpH Her Her Ecte (—)
CraaxuBanue Ects Ectb Her (—)
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®opma 12
Tabanua CONPAKEHHOCTH AJif MPOrHO3a BO3HHKHOBEHMs TPOMHYECKHX WUHKJIOHOB

TL] Ha GaKTHYECKHX KapTax

TIporuos Cymma
eCTh HeT
BosuuknoBenue TIJ nit Ry nio
(rnamgne TLI)
Hepassutne Tpomuueckux N2 Ngp fizo

BO3MywleHul (OTCyTCTBHE
TL1)

CyMMa Noy Noe Roo

[TonyyeHHne pe3yabTaThl OLEHKH INPOTHO30B BO3HUKHOBeHHST T1]
HeoOXOAUMO IpelAcTaBadTh 10 popMe 13.

®opma 13
OueHKy ONPaBABIBAEMOCTH NPOrHO30p BO3HHKHOBenun TI{

Koaunuectso TL{

4
g
?: BO3HHKHOBEHHE
=
£ -
= B 3 .
g 3= E g L8 3 U v, | U I T
= % =% a
= B Z b = £ 2 6.9 T ™
~ om g’( o = o T
= [ = U = (3]
&8 e x SE s 3 X
g = o = & B &
- =3 <
b © g 3 % PR % =
< Q o =3 QYO © I
2 [V = = S AR = <

1.3.4.2. Ilpu aHaju3e pe3yJabTaToOB HCIBITaHHS HOBOTLO MeTona IIPO-
rHO3a BO3HWKHOBeHUS TLl B CpaBHeHUH C paHee BHEJAPEHHEIM MeTOLOM
NpeAnoyYTeHHe OTHAETCS MEeTOAy IPOrHo3a, HMeplleMy MeHbllee KO-
JIHUECTBO JIOKHBIX M CIJIAKEHHBIX LIEHTPOB, a Takxke 0ojee BLICOKHE
‘OCTajJibHble II0KAa3aTesH ychelWHOCTH npor#o3os. [lpu stom craexyer
HMeTh B BHAY, UTO CpPelu OCTAaJbHBIX IOKasaTejell Haubojee uHOp-
MAaTHBHBIM MOXHO CUHTATb KpPUTEDHH KauecTBa NpPOTHO30B Ty, 3HaYe-
HUSI KOTOPOrOo MOrYT H3MeHATbCs oT —1 po 1. OxHako KauecTBO IpO-
THO30B MOXKHO CYHTATb YAOBJETBOPHTEJbHBIM HpH Tri>=0,3 u xopo-
wuM npu Ty >=0,5.

1.3.4.3. IIpu oTCyTCTBHH BHeJPEHHBIX METOAOB IMPOTHO3bl BO3HUKHO-
Benus TLI, cocTaBieHHble HCIBITHIBAEMBIM METOJOM, CPAaBHHBAIOTCA IO
MecsillaM H Ce30HaM ¢ KJIHMAaTHYeCKHMH IIPOTHO3aMH, NOBTOPSeMOCTb
KOTOPBHIX Ha JAaHHOH TeppUTOPHH (aKBAaTOPHH OKeaHa) YCTaHaBJHBa-
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ercsl IyTeM IIpeABapUTENbHOil 06pabOTKH KJIHMAaTHYECKMX IaHHBIX
o BosuukHoBeHHd TLl B ykasaHHble mepuojrl. PesysabTaTel cpaBHEHHA
npeacrasysiiores no Gopme 12 u 13. YpoBeHb yCHeIMIHOCTH, XapakTe-
pH3yIOIHACS AOCTATOYHO BBICOKMMH INOKA3aTeJIsIMH M [PEeBHILIAIOMHUH
yCHEINHOCTh KIHMAaTHYECKUX [IPOTHO30B, SIB/ISETCS OCHOBAHHEM IJIs pe-
KOMEHAAIMH K BHEAPEHWIO HCHBITHIBAEMOIO MeTOAa NPOTHO3a BO3HHK-
nosenust TL] B onepaTHBHYIO NPaKTHKY.

1.4. UcnbiTanue pacueTHbHIX METO/OB NPOTrHO3a
METEOPOJIOTHYECKUX 3JIEMEHTOB M sBJeHHiHl moroxbl Ha 3—10 cyrok

1.4.1. Oco6eHHOCTH HCHBITAHHS METOAOB NPOrHO3a IOTOABI
Ha CpeJllHHE CPOKH

1.4.1.1. B Bacrosiiee BpeMst pa3paboTka MeTOJOB IIPOTHO3a MeTeo-
POJIOTHYECKHX JEMEHTOB HOTOAbI HA CPEeJHHE CPOKH HOJIyyYHuJa LIHpO-
Koe pa3BHTHe. MHOroo6pasue HCIOJNb3yeMBIX HAy4YHBIX NOAXOAOB H
Cnoco60B HX peanu3alliyd ONpeJeJISIOT OCOOEHHOCTH CO3ZaBaeMBIX Me-
TOJOB COCTaBJIEHHS IPOTHO30B Ha 3TH CPOKH. C yYyeTOM YKa3aHHBIX
0coGeHHOCTefi MeTOABl IPOTHO32 IOTOAbl Ha CpPefHHE CPOKH MOXKHO
MOAPA3AENHTh HA CJEAYIOUIMe BHABL:

CUHONITHUECKH MeTOJ, OCHOBAHHEIH Ha aHajH3e BCero HMelolie-
rocsi MaTepuaJa, HCIOoJb3YyeTCs AJs1 COCTaBJEeHHS IPOTHO30B MOTOAB! A0
5 cyToK;

THAPOAHHAMUYECKHE METOA, C HOMOIIbI KOTOPOrO IpPeABHIYHC/I-
I0TCSt TIPOTHO3H 6apHYECKOro HOJsA, TOMs TeMNepPaTypsl H BJAXKHOCTH
BO3JyXa, BeTpa M OCaJdKOB;

CTaTHCTHYECKHI METOJ NPOTHO3a METeOPOJIOTHUECKHX 3JIEMEHTOB;

THAPOAHHAMHUKO-CTATHCTHYGCKHIT MeTOJ, HCHOJb3YIOIHHA CTaTHCTH-
YeCKyl0 HHTepIpeTalylo pacueToB THAPOAUHAMHYECKOH MOJeNH aTMO-
chepsr;

CHHONTHKO-THAPOIHHAMHUKO-CTATHCTHIECKHI MEeTOx.

B mocseHue oAbl OCOOEHHO IIHPOKOE PaclpOCTpaHeHHe NMOJYYHJH
METOABI CTATHCTHUECKO!H HHTEDPIpPETAalHd THAPOJHHAMHUECKHX NPOTHO-
308. C HX NOMOIIBIO NPeIBLIYHCIASIOTCS NPOTHO3bl MHHHUMAaJbHOH, MaK-
CHMAaJbHOH H CpeAHeH CYTOYHOH TeMnepaTyphl BO3AyXa H CYTOYHBIX
CyMM OCaiKOB X0 7 CYTOK, AETaJH3UPOBAHHBIE O AHAM AJS OTAEJb-
HBIX MYHKTOB, a TakKXe AJs OTHeJbHBIX aAMHHHUCTDATHBHBIX H IKOHO-
MHYEeCKHX paioHOB, 6accefiHOB Pe€K M 3HEProcHcTeM Ha TeppPUTOPHH
CCCP. 3a26;1aroBpeMeHHOCTb TAKHX IPOTHO30B 0 6 CyTOK.

MeTOABI IPOTHO30B Ha CPeJHHE CPOKH, KPOMe TOro, NpeaycMaTpH-
BalOT IIPOTHO3HUPOBaHHE CPefHell aHOMAaJHH TeMIepaTyphl BO3JyXa Ha
10 cyrok. 3a6naroBpeMeHHOCTh STHX NPOTHO30B HyJeBas.

MeToaEl cpelHeCPOYHBIX IIPOTHO30B IOTOABI, 32 HCKJ/IKUEHHEM CH-
HONTHYECKOTO, SBJSIOTCS aBTOMAaTH3HDOBAHHBIMH. McnbiTanue HOBHIX
METONOB CPEeNHEeCPOYHOTO NMPOrHO3a NPOH3BOJLUTCA B CPABHEHHH C yXe
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BHEJPEHHBIMH B ONEPATHBHYIO NPAKTHKY MeTOXAMH aHAJOTHYHOTO MpOo-
THO3a, a TaKXe C CHHONTHYeCKHMH (COCTaBJIEHHBIMH CHHONTHKaMH Ome-
PATHBHO) M HHEPLUMOHHBLIMH IIPOTHO3aMHU.

1.4.1.2. PasnuunEle CPOKH IIPOTHO30B METEOPOJOIMYECKHX dJeMeH-
TOB O0O6YyCJOBIMBAIOT TaK»kKe HEKOTOphlie OCOOEHHOCTH OLEHKH METOJOB
nporuosa. Jleranu3upoBaHHbIE IO IHAM IPOrHO3bl HA 3—7 CYTOK Ole-
HHBAIOTCS NO METORHKE, aHAJOTHYHOH OLleHKe METOJOB KPAaTKOCPOYHLIX
nporuo3oB. [Ipu 3TOM HpPOTHO3Bl HAa TPETbH, YETBEPTHIE U MATHE CYTKH
CPaBHHMBAIOTCSI C CHHONTHYECKHMH H HHEPUHOHHBIMH IIPOTHO3aMH,
a MPOTHO3bl Ha LIeCTHle ¥ CelbMble CYTKH CPAaBHHBAKOTCH C HHEPLHOH-
HBIMH TPOTHO3aMH. MHEPUHOHHBIM K€ TNPOTHO30M OGEIYHO SIBJASETCH
3HaueHHe MeTeOPOJIOTHUECKOrO 3JeMeHTa B HCXONHHIA CPOK (mepHOm).

Crnenyer OTMETHTb CNeIHGHKY COCTaBJEHHS HHEPUUOHHBIX IPOTHO-
30B 2KCTPEMaJbHOH TeMmepaTypul BO3AyXa, MOCKOJbKY B HCXOZHBIH
CPOK COCTaBJIEHHSt METOZHYECKOrO M CHHONTHYECKOTO MPOTHO30B (KakK
IpPaBHJIO, HOYHOH HJIH yTpeHHHH) HHOOpPMAL¥s O MaKCHMAaJbHON TeM-
nepatype (Tmax) HCXOLHHIX CYTOK OTCYTCTByeT. II03TOMy B KauecTBe
HHEPLUOHHOTO I[IPOrHO32 MAaKCHMAaJbHOH TeMIepaTypH AJs KaXKIbIX
cyToK Oepercsi 3Hauenue Tmax 32 NpowenlIui JeHb. B pe3ayabTaTe uero
326/1aTOBPEMEHHOCTh HHEPUHOHHBIX INPOrHO30B Tmax OYyAET Ha 24 u
6oJbllle, 4eM Yy METOAHYECKHX H CHHONTHYECKHX NPOrHO30B.

1.4.1.3. TIpu cocraB/ieHuu e MPOTHO3a MUHAMAJbHOH TeMNepaTyphl
B KayecTBe HHEDLHOHHOTO NIPOrHO3a HA BCE CPOKH CJeldyeT HCHOJb30-
BaThb 3HaueHHe Tmp 3a Mpowenmym Houb. IIpH 3TOM 3abaaroBpeMeH-
HOCTH HHEpPUHOHHBIX, METOJHYeCKHX H CHHONTHYECKHX NPOTHO30B
6ynyT oAuHakKoBHMH. OjHaKO 0NPH OIEeHKe aBTOMAaTH3HPOBAHHOIO
MeTona NpPOrHo3a SKCTpeMaJsbHOA TeMnepaTypn Ha 3—7 cyTtox I'ma-
pomeruertpa CCCP, cpok rorosHocTi koroporo (5 u CI'B) oxasaics
paHbllle BDPEeMeHU NOCTYIJIEHHS HHPODMAUUMH O Tmin 32 TpOLICAIIYIO
HOYb, B KayeCTBe HMHEPIHOHHOrO NMpOrHo3a ITmin 6pasoch 3HaueHHe
MHUHUMaJbHON TeMIIepaTyphl 3a HpoOlIeAulylo Houb. B aToM cayuae 3a-
6/1aroBpeMeHHOCTb HHEPIUOHHBIX NPOTHO30B I'mm OKa3ajoch Ha 24 u
Gosbllle 3a6/1arOBPEMEHHOCTH METOJHYECKHX H CHHONTHYECKHX MpOr-
HO30B.

BosHukamwouxe Nog06HHIM 06pa30M pas3juHudsi B 3a6J1aroBPeMeHHO-
CTH COIIOCTaBJISEMBIX IPOTHO30B HeOOXOZMMO BCerga y4YHTHIBATb IDH
aHaJnu3e pe3yJabTaTOB.

1.4.1.4. MHOrosIeTHSST NMpPaKTHKa COCTABJEHHS NMPOTHO30B aHOMaJHH
TeMIepaTypsl Bo3ayxa Ha 10 cyTOK mokasasia ONpaBAaHHOH TaKyio
OIICHKY, KOrJla NPOrHOCTHYECKHE 3HaueHHS AaHOMAaJHH TeMIepaTyphl
BO3JlyXa CPaBHHBAIOTCH C (DaKTHYECKUMH, C HX KJIHMATHYECKOH H3MeH-
YHBOCTbIO M MHepuHel. IIpH ycTaHOBJICHHH HaJeXHOCTH METOLOB MPO-
THO3a ocaAkoB Ha 10 cyTOk NpPOrHO3HI CNEAYeT OLEHHBATH IO OTHOLIe-
HHIO K UX KJIHMaTHUYEeCKOH JeKaJHOH HOopMe.

1.4.1.5. TIporHO3e Ha cpefiHHE CDOKH COCTaBJSIOTCSH, KaK MPaBHJIO,
He [IJs OTAEJbHOTO IYHKTa, a AJSl NOJS TOYEK WJH reorpaduueckux
nyHKTOB. Boslee TOro, mssi TaKMX BeJHYHH, KaK OCaJKH, KOTODHE pac-
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fpelessiloTcs B IPOCTPAHCTBE HEPABHOMEPHO, pacyeTHl NPOU3BOAATCS
Ha OCHOBe NAHHHIX, OCPeJHeHHBIX MO Mmiowand. I1o3ToMy HOBble Me-
TOABl MIPOTHO32 Ha CPefiHHEe CPOKH HCHLITHIBAIOTCS HA MaTepHaJax TOro
perHoHa, AJsi KOTOPDOro OHH pa3pabOTaHbl, H OLEHHBAXTCA MO HOJIO
TOYEK MM CTAHIUH, PEKOMEHJOBAaHHBIX aBTOPOM MeTOZa.

1.4.2, OmeHka MeTONOB NPOTHO3a METeOPOJIOTHYECKHX 3JIEMEHTOB
H SBJIEHHH NOroAbl HA CPOKH OT 3 J0 7 CYTOK

1.4.2.1. Meroabl nmporHosa TeMmmeparypol (cpedHeif,
MaKCUMAaJBbHOH H MHHHMAaJIbHO)

1.4.2.1.1. IIpn oueHKe MeTOLOB NPOTHO3a TeMNepaTyphl BO3AyXa
KpOMe ONpaBAbIBAEMOCTH NMpOraHo3oB (P, %), corsacHo Hacrasaeruio
[4], paccunThIBaIOTCS CEAYIOI{HE CTATHCTHUECKHE NOKA3aTeJNH YCIell-
HOCTH:

cpenHss abcosiotTHas omubka (¢ Tounoctsio Ao 0,1)

1

o = A [ta— tolis (50)

™M=

i

TAe iy u {p — NPOTrHOCTHYECKOe H (PaKTHUECKOe 3HAUEHHS TeMIlepaTyphl
BO34yXa COOTBETCTBEHHO, N — YHCJIO TIPOrHO30B;

cpenHsas apudMeTHieckass (cHcTeMaTHyeckast) owmubKa, € TOY-
Hocteio 40 0,1

A 1
O =—r ¢; (ta — to)is (51)
OTHOCHTeJbHasl omubka (c Toynocteio xo 0,01)
& = 04/dy,, (62)
N
rae 6,¢=% thd, — tu|i— cpenuas abcosioTHas QaxTHYECKas H3-

i=1

MEHYHBOCTb TEMIIEPATYPHI; fy — 3HaUeHHe TeMIepaTyphl BO3AyXa B HC-
XOAHBIH CPOK.

Kpome TOro, paccynmThiBaercsi ONpaBABIBAeMOCTb NPOrHo3oB (P:)
TpH 3aJaHHBIX rpajaunusx omubok: <1, <2, <3, <4, <56°C.

Ias nojyueHHss HafieXXHHX BHIBOJOB IO pe3yJabTaTaM HCHBLITAHHSA
MeToJOB HporHoza Heo6xoaum psij 100 cayuaeB u Gosee. OH Ho/KeH
BKJIIOYATh CJIYYaH He TOJbKO MaJIOi H3MEHUHBOCTH TEMIIepaTypHl BO3-
Ayxa, HO W ClIyd4aH Pe3KHX ee H3MeHEHHI KaK B CTOPOHY IOBBILIEHHS,
TaK U MOHMKEHHS.

Pe3yabTaThl HCIBITAHHS IPEACTABJSIOTCS B BHAe TabJHI, COCTaB-
JIEHHBIX B CpeJIHeM 3a BPeMs HCIIBITaHHA, a TaKxXKe 3a OTHAeJ]bHHe
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ce3oHH (Qopma 14). OTAeAbHO OLEHHUBAIOTCS CJAydYaH Pe3KHX HU3MeHe-
Hul remnepartypsl (==10°C u Goxee).

®opma 14

Pe3yabraThl MCOBITAHMSI METOAOB NPOTHO32 TeMIEPaTypbl BO3AyXa Ha 3—7 CyTOK

3a6narospe- P‘, %
MERHOCTh ~
nporHo3a, N 8, 0, g | P %
CYTKH <I1° <2° <3° <4° <5°

Meronuuecknit IpOrHO3

ViHepnHOHHHA NPOrHO3

CuHONTHYECKH NPOTHO3

1.4.2.1.2. HoBmiii MeTOn DPOTHO3a TeMIepaTyphl Ha 3—7 CYTOK MO-
KeT ObITb BHEJAPEH B HPAKTHKY, €CJH ONpPaBALIBAEMOCTb IIPOTHO30B,
COCTaBJIEHHBIX II0 3TOMY METOAY, IIPEBHIIIAeT ONpPaBAbIBAEMOCTb IIPO-
THO30B, COCTAaBJEHHHIX yXe BHEeJPEeHHHM MeTofoM. Ilpu oTcyrcTBHH
BHEJDEHHBIX METOZOB IIPOTHO3a TeMIlepaTypH BO3JyXa Ha CpelHHe
CPDOKH YCIIEMIHOCTb MeTOAMYeCKHMX IIPOTHO30B [OJXKHA IpeBHINATh
VCHENIHOCTb HHEPLHOHHBIX NPOTHO30B H OHTb HAa YPOBHe HJH BHIle
ONpaBABIBAEMOCTH IIPOrHO30B, COCTABJEHHBIX CHHONTHYECKHM METO-
JOM.

1.4.2.2. MeToznbl NPOrHO3a OCAAKOB

1.4.2.2.1. Ina ycTaHOBJEHHs] HaJeXHOCTH METOLOB NPOTHO3a OCaj-
KOB Ha CpeJHHe CDOKH, AETAJTH3HPOBAHHOIO IO IHSM, HEOGXOAMM psif
LA Kaxpoi 3abaaroBpeMeHHocTH He MeHee 100 caywaes. Ilpm atom
CefiyeT PaCCUHTHIBATH ONPABABLIBAEMOCTb IPOTHO30B OCAAKOB KamAOU
3a6/1arOBPeMEHHOCTH OTAeNbHO, corsiacHo Hacrasiaenuio [4]. KauectBo
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INPOTHO30B (pakTa BHIIAJEHHS OCaJKOB YCTAaHABJIHBAETCS C IIOMOILbIO
Kpurepusi kauectBa [Tupcu — O6yxoBa, pacCuHTHIBAEMOro N0 ¢GopmyJe

T = 1y /ey — MygfMoz == RgofMoy — Mgy [Hoy. (63)

Bce 0603HaueHHs, HCIOJb3yeMble B 3TOH (QOpMyJe, HpHBELEHH
B n. 1.1.5. 3navenus T MoryT usMeHsaTbcd oT —1 mo 1. KauecrtBo
IIPOTHO30B OCaJKOB CJEAYyeT CUHTATh YAOBJETBOPHTENBHHIM Ipu To==
=0,3 u xopownM npu T¢=0,5. [Ins uneanpHoro nporuosa I'=1.

1.4.2.2.2. [Ins BHISIBJIEHHS YCIEUIHOCTH POTHO30B KOJHYECTBA OCal-
KOB pPaCCYHTHIBAIOTCSA CJEAYIOIIHe CTaTHCTHYECKHe II0Ka3aTeJH:

cpennss abcomoTHas omnbka (¢ TouHocThio 0,1 MM mpH Qp < 1 MM
H C TOYHOCTBIO A0 1 MM npu Qp=1 Mm)

0

N
- ; 1Qn— Qs |5 (54)

cpeansis apHpMeTHUYecKas (cHcTeMaTHueckast) omHu6GkKa (c TOYHO-
cThio o 0,1 mMM)

N
s="5 D (Q—Quli; (55)

i=1

O

OTHOCHTeJbHasl olK6Ka nporrosa (¢ ToyHocThio A0 0,01)
L (19— Q]
— L
o= 2 (), (56)

=1 ¢

rae Qn ¥ Qg — COOTBETCTBEHHO NPOrHOCTHYECKOE H (DAKTHUYECKOe KO-
JUYECTBO OCAJKOB 3a MepHOA NpPOrHo3a; N — KOJIHYeCTBO COCTaBJIEH-
HBIX POTHO30B AaHHOH 3a6/aroBpeMeHHOCTH.

VKa3aHHble CTaTHCTHUeCKHe IOKa3aTeJd YCIEMHOCTH HPOTHO30B
KOJIHYECTBA OCAaJKOB PACCYHTHIBAIOTCS AJIs BCeHl COBOKYIHOCTH IPOTHO-
30B, a TaKxe AJf OTAeJbHBIX HX Ipanauuii (6e3 ocaakoBs, ciaabble, yme-
peHHble, CHIbHBIE H OUEeHb CHJIbHblE OCaJKH), COTJIACHO NeHCTBYIOLIEMY
Hacrasaennio.

1.4.2.2.3. TloMuMO yKa3aHHBIX IOKa3aTeseil pacCUYHTHIBAIOTCS ONpPaB-
AbniBaeMocTd (%) NMPOrHO30B NPH YKa3aHHBIX TPajalHAX OIIHOOK

Po=-1 . 100,

rae N;— KOJHYeCTBO IIPOTHO30B, B KOTOPHIX OTKJOHEHHE IPOTHOCTH-
4eCcKHX 3HayeHMH OT (PaKTHUeCKHX N0 a6COJIOTHHIM 3HAa4YeHHsIM He Ipe-
BHILIAET 3aJaHHBIA Npefet. Po peKOMEHAYeTCs PacCYHTHIBATL MJIA CJie-
Iylomux rpaganuii omnbok: << 3,0; << 8,0; << 15,0; << 30,0 mm/cyr.
IIpu oueHke NPOTHO30B KOJIMYECTBA OCAAKOB IO MYHKTY B KauecTBe
Q¢ IpHHHMAETCS CPeAHEe KOJHIEeCTBO OCaAKOB IO CTAHUHUAM M IOCTaM,
PacIoJIOKEeHHBIM B IIpefesax JaHHOro nyHkra (ropoza). Ilpu oumenke
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MPOrHO30B KOJIHYECTBA OCaJKOB no ob.acTH (paiioHy) B Kauectse Qg
6eperca cpelHee 3HaYeHHe KOJIHYECTBA OCAaAKOB MO BCEM CTAaHUHAM H
nocraM B JaHHOH obsacTu (pafioue).

1.4.2.2.4. PesysbTaThl HCHBLITAHHS HOBOTO METOJAa NPOTHO3a oOcaj-
KOB NpeACTaB/sA0Tca no ¢dopMe 15 aas Bcero mepuoga HCOBLITaHUil K
I/ OTAEJIbHBIX Ce30HOB roja.

®opma 15

PesyabraTel HcnbITaHHS METOAA NPOrHO3a OCaAKOB Ha 3—7 CYTOK

3a6aaro- Konuye- Po %
BpPEeMeH- CTRO Py, 2

HOCTh cocTas- 07 8q Lo} gy Tq
NPOTrHO3a, JIEHHBIX o <3 <8 <15 <30

CyTKH NHOrHo3oB MMFIYT MM/\cyT mI?cy'r MM /eyt

1.4.2.3. Meroan Npor{osa ONacHeIX sABJeHHHA mnoroAbl (rpag, TyMaH,
rosoJfef, MeTeJb, MblabHast Gyps, CHJAbHbIH BeTep)

1.4.2.3.1. TlockoapKy MeTOAbl IPOrHO3a ONACHBIX SIBJIEHHH MOTOABI
¢ 3a06/1arOBPEMEHHOCTbIO OT 3 A0 7 CYTOK BeCbMa HEeMHOIOUHCJIEHHBHI,
TO OIBIT HCIBITAHHS TaKUX MeTOAOB HeBesHK. [loaToMy B mpakrtuue-
CKOIl pa6oTe peKOMEHAYyeTCs PYKOBOACTBOBATLCH ONBITOM HCIBITAHHS
MEeTOOB KPaTKOCPOYHOTO MPOTHO3a siBJAeHHH moroab (cM. m. 1.2.2).
Bwmecte ¢ Tem caenyeT uMeTb B BHAY, UTO IpPH MaJOH NOBTOPSEMOCTH
OTAeNbHBIX SBJEHHI NOTOABl (rpaji, MeTesab, NblAbHAA Oyps) psinm cay-
YaeB C CaAMHM fIBJ€HHEM JOJIKeH OblTb He MeHee HX NPHPOAHOIl Io-
BTOpsieMocTH. [is gacro Habaiogaouuxcsi 9BJAEHUN MOTOABI PEKOMEH-
AyeTcs YHCJO cJydyaeB ¢ siBIeHHeM He MeHee 60.

HcnblTande HOBOrO METOAA NPOrHO3a SiBJeHHS IOTOAbl CAeAyeT NMpo-
BOAHTb B CPaBHEHHU C BHEJDPEHHLIMH B ONEDATHBHYIO NMPaKTHKY MeTO-
AaMH TIPOTHO3a 3TOTO Ke SBJIEHHS, a TaKXe C HHePUHOHHBIMH U CH-
HONTHYECKHMHU NPOTHO3aMH.

1.4.2.3.2. Inst ycTaHOBJ/IEHHS HAJEXHOCTH METOAOB NMPOTHO3a sBJe-
HHIT TOroAn AJA KaxKAoH 3ab/aroBpeMeHHOCTH Le1ecoo6pasHo pacCuu-
TaTh noka3saTesab kayectBa [lupcn — O6yxoBa (T) mo ¢opmyae (53),
a Takxe ONPaBJbIBA€MOCTb NPOTHO30B (PH), COrMacHO AeiicTByOLIEMY
Hacrasaenuio.

PesyabTaThl HCOHTAaHHA cJaelyeT MpeAcTaBasATb no ¢opme 16.
K BHeApeHHIO B ONEpPaTHBHYIO NMPAKTHKY CJAeAyeT PEKOMEHJOBaTb Me-
TOA, HMeloUHii 60Jiee BHICOKHE NMOKAa3aTeJH YCNeUHOCTH H IpeBbILIAI0-
IHil yCHemHOCTh HHEPIHOHHBIX TPOrHO30B.
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®opma 16
Pe3yabTaThl MCNBITaHUS METOAA NPOTHO3a OMACHBIX ABJEHHA NMOroasl Ha 3—7 CyTOK
ITpornos
3a6aarospe-
MEHHOCTb MeTONLHYeCKHH CHHONTHYeCKHI HHe pUHOHHLITY
nporKo3a,
ey P % T P % T Py, % T

1.4.3. OneHka MeTOAOB NMpOrHo3a cpegHeli TeMnepaTyphl
BO3/lyXa H ee aHOMaJHH Ha 10 cyTok

1.4.3.1. OcHoBHOe Tpe6OBaHHe, NPeAbABJSEMOe K OLleHKaM NpPOrHo3a
TeMnepaTypel Bo3ayxa Ha 10 cyTOK, JOJIKHO 3aKJI04aThCS B TOM, YTO-
65l OHH JAOCTaTOYHO OOBEKTHBHO H OJHO3HAYHO XapaKTePH30BAJH
YCMeHHOCTh MPOTHO3a KaK NPH COXPAaHEHHH, TaK H NPH H3MEHEHHH TeM-
nepaTypHOrO pexxKHMa.

1.4.3.2. Ins oueHKH YCMELIHOCTH NPOTHO30B CPeAHeHl TeMIlepaTypH
Ha 10 cyTok B mpakTHUecKoil paboTe MpHUMeHsieTCs PAX NMOKa3aTesed
yCIEeUIHOCTH.

1.4.3.2.1. TlepBnlii U3 HHX — NOKa3aTesNb aHAaJOTHYHOCTH, XapakKTe-
PH3YIOWIKI Mepy COBNMafeHHsl H3MEHEHHH NPOTHO3HpYyeMOH H (paKTHuUe-
CKOH TeMnepaTyphl BO3lyXa (HJH €€ aHOMAaJHH) [0 3HaKy, PaCCUHThI-
BaeTcs 0 popmyae

n,—n_

rie n, H N — COOTBETCTBEHHO YHCJO ONpaBAaBLIHXCA H HEONMpaBJaB-
IIHXCA H3MEHeHHI TeMnepaTypel BO3LyXa (MJH ee aHOMaJHH) 1O 3HAKY
u3 obulero uncsaa touek (N) Ha RaHHOI TEPPUTOPHH.

1.4.3.2.2. Bropo#i moKasaTeJb YCHEIIHOCTH NpPOTHO3a TeMmepary-
Dbl — OTHOCHTENbHAS OWHOKA & ONpefessieTcss KaK OTHOIIEHHE CYMMBI
a6CoNIIOTHHIX OWIHOOK METOAHYECKOTO NPOTrHO3a K CyMMe aGCOJIIOTHBIX
OWHGOK KJAHMAaTOJOTHYECKOro NPOrHosa

N N
Y UTa—Tyl 3 [ATq—ATg|

€= I:/ HWM = — (58)
Zlm—rd,; leATK—AT¢I

TXe Tu, T¢ u Ty — NMpoOrHocruueckas, GpakTHyeckas U KJHMMaTHYecKas
TeMnepartyphl, a ATy, ATy H ATk — COOTBETCTBEHHO NPOTHOCTHYECKad,
(aKTHuecKasi H KIHMAaTHYeCKas aHOMaJIHH TeMIepaTyphl BO3AyXa.
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1.4.3.2.3. Tperuit nokasartesnb — obuiasi ONpPaBAbIBAEMOCTb IIPOT-
HO3a

P=n(q: < C)/N, (59)

re N —4HCI0 TOYEK, B KOTODHIX BHIMOJHSAETCS CJEAYIOIIEE YCJHOBHE:
OTHOCHTENbHAsl OWIHMOKAa NPOrHO3a B JAaHHOH TOYKE ¢; HEe NpeBbILIAET
HEKOTOpOro noporosoro 3Hayenust C; AN JAHHOTO MYHKTA.

Beauunna P moxer MeHsTbes oT O (IpH OYeHb MJIOXOM NPOTHO3E)
Jo | (mpu OYeHb XOpOLIEM NPOTHO3€), OHA MOXKeT GbITb BhIPaXKeHa
B NIPOLIEHTAaX.

1.4.3.3. Ilpu oueHKe MPOrHO30B O TEPPHTOPHH CO CTAHAAPTHHIMH
TOYKAMH ISl KaxKAOH TOYKH [ HAXOAST BENHUHHY

q:=|0T;|/S,, (60)

rie 8T;— aGcosioTHas ownbka nporHosa, pasHas |Tn—Tg|; Si—
cpelHsisT MHOTOJIETHSST M3MEHYMBOCTL TeMmepaTyphl Bo3ayxa 3a 10 cy-
TOK B JaHHOH TOuKe A/ ZaHHOro Mecsiua. [loporoBoe 3Hauenue Cj,
YUYHTBHIBaIOLlee KAUMATHUECKYIO M TeorpaduuecKyi0 H3MEHYHBOCTb TeM-
nmepaTypsl BO3Ayxa, onpefessieTcs u3 cooTHouwenuss C;=0,846 S;.

1.4.3.4. BeauunHa P (B NIpPOLEHTAx) pacCCUHTHIBAETCSl MO popmyse
(59) ans Toyek, B koTophx g; < 0,9. OHa xapakTepu3yeT YCHELIHOCTb
KOHKPETHOr0 NpPOrH03a MO AAHHOH TEPPHTOPHH, SIBJSETCT AOCTATOYHO
KecTKo# (6au3Ka K OUEHKe MO p) M, KaK MOKa3blBaeT NPakTHKa, XO-
pOLLO OTPaxKaeT yCHEUIHOCTb NPOTHO3a 3HAaKa H U3MeHEeHHSl TeMmepa-
Typbl. Ouenky P jierko MoAudUUMPOBaTh, MEHSIST MOPOroBOe 3HaYeHHe
ee MO Mepe YCOBepUIEHCTBOBAHHS METOLOB MPOrHO3a.

1.4.3.5. IlokasaTte/iu yCIELIHOCTH NPOTHO30B TeMIepaTyphl BO3AyXa

Ha 10 cytox (p, &, P u 8T), paccuuTaHHble 32 Becb MEPHOMA HCIBITAHHS,
npusoastTcs no ¢opMe 17. OTaeNbHO peKOMEHAyeTCsl COCTAaBAATH Ta-
KxHe TabJuLEl 1/ C1ydaeB pe3KUX M3MeHeHHIT aHOMaJIHil TeMIepaTyphl.

1.4.3.6. McneiTaHHe HOBBIX METOAOB MPOTHO30B TeMIIePaTyphl BO3-
ayxa Ha 10 cyTOK NMpOM3BOAMTCS B CPaBHeHHH C MeTOJaMH, IpHMeHse-
MBIMH B ONMEpaTUBHOH mpakTHKe. MeTOA NMPOTHO3a, MMEIOLIHH Jyulnue

®opma 17

Pe3yabTaTel HCABLITAHUS HOBBHIX METOAOB NPOruo3a Ha 10 cyTox

MeToaHYeCKHH NporHO3 VlHe pUHOHHHA mpoOrHO3

Mecsan |
87, | Py o € Pusu Buam 8T, Pye e

NMpuMewanue. Takag Xe Tabauua COCTABJIAETCS AJS CJydaeB Pe3KHX H3Me-
HeHHir aHoMaarr (p << 0,3).
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IoKasaTteJid yCHELIHOCTH, pEKOMEHAYeTCHA AJA [PakKTHYeCKOro HCIOJIb-
30BaHHA.

1.5. OueHKa HaJaeXHOCTH METOAOB BEPOATHOCTHHX NMPOrHO30B

1.5.1. BeposiTHOCTHBIE IPOTHO3bI BHIPAXKAIOT CYILECTBYIOULYIO B KaX-
J0H CHTyalHH HEOIpeJeJeHHOCTb B 3HAHHH OYyAYLIErO COCTOSHHS 2TMO-
cepbl, H MO3TOMY Ka4yeCTBO BEPOSITHOCTHOTO NPOTrHO3a CBA3aHO C TOY-
HOCTbIO NpeJBHIYHCACHHS (QYHKIUHH pacrpejeseHHs BepOSATHOCTEH, KO-
Topasi coofliaeTcss NOTpeGUTENI0 B KauecTBe INPor{osa. SIcHo, uTO
O KayecTBe INpeIBLIUHCJAEHHS 3TOH (GYHKUHH HEBO3MOXKHO CYAUTb IO
OTJE/bHOMY HCMLITAHHIO, B KOTOPOM peaJii3yeTcss OJHO KOHKpDeTHOoe
3HayeHHe MNpeAMKTAHTa, NPHYEM COBeplIeHHO Heo6s3aTeNbHO HaHGO-
Jniee BeposTHoe, OueHHBATb YCNEWHOCTb BEPOSTHOCTHHIX NPOTHO30B
MOXHO JIMIIb [0 AOCTATOYHO MNPEACTABHTEJIbHOH HX COBOKYIHOCTH.

1.5.2. O6bIyHO HCMONBb3yeMbie B CTATHCTHKE METOAbI OLEHKH COOT-
BEeTCTBHS MpeABbIYHCAAEMbIX H HabaiogaeMblX 4acToT (moaobHble KpH-
TepHAM, OCHOBaHHBIM Ha CTATHCTHKe ¥2) daayT BHICOKHE OLEHKH IJs
KJHMaTOJIOTHYECKOI'O0 BePOATHOCTHOTO NPOTHO3a, KOTAa KaXXAOMY CO-
OLITHIO TPHIHCHIBAETCS €ro KJAMMAaTHYecKas BepPOATHOCTb. JTOT NpO-
FHO3, OJIHAKO, PaCCMaTPHBAETCA KaK TPHBHAJBHBLIA U HCMOJMb3YeTCs AJSA
CpaBHeHHsI € MeTOAHYeCKHMH nporHo3aMH. CJlefoBaTesIbHO, OLEHKH
JOMXKHBl COAEPKaTb Mepy OTKJOHEHHs IpeACKa3aHHbIX BepOSTHOCTeM
OT K/JIHMAaTHYeCKHX H HX H3MEHYMBOCTb OT NPOTHO3a K NPOTHO3Y.

1.5.3. B npuHuHne, BO3MOXHBI [Ba MOAXOAA K OLIEHKE KayecTBa Be-
POSITHOCTHBIX NPOTHO30B, HCXOAs1 H3 MOcTaBJieHHOH uenu. [lepsriit nox-
XOA CBfI3aH C OUEHKOH NOC/JeACTBHIl NDHHHMAeMbIX NMOTpebHTENEeM Ha
OCHOBe IPOTHOCTHYECKOH HH(OPMAalMH pelIeHHH C TOYKH 3pEeHHs MO-
JIe3HOCTH TPOrHOCTHYECKOlI HH(MOPMAaUHH (IKOHOMHYECKasi OlLeHKa).
Bropo#i moaxon OpHEHTHPOBAH HA HEMOCPENCTBEHHYIO OLIEHKY «COBep-
LIEHCTBAa» IIPOTHO30B, T. €. CTENeHH COOTBETCTBHS MPOrHO30B pPeaJibHbIM
HabaofeHuaM (HayuHas HJH 3MOHpHUecKas oleHka). Huxe Gyayr
paccMaTpHBaThCA TOJBKO OLEHKH, peasu3yloliue BTOPOH MOAXOL.

1.5.4. 13 BO3MOKHBIX CBOACTB MJiH aTpubyTOB MPOrHO3a, MOAJNEXKA-
LIHX OLleHKe, MOXXHO BbIAENHTh TpU HauboJsiee OUEBH/HbIE:

TOYHOCTb INPOTHO30B — CBOHCTBO, OTpaxkaiolllee CpeJHee NO COBO-
KYIHOCTH TPOTHO30B COOTBETCTBHE MEXAY OXHAAeMBIMU H OCYIECT-
BHUBIUUMHCA COOBLITHAMH,;

cMeleHHe (HJIH HaJeXHOCTb) — COOTBETCTBHE CPEAHHX 3HAYEHHIT
B rpynne NpPorHO30B peaJsIbHOH rpynne HabJaIoxeHHIl;

KaTerOPHYHOCTb — CBOMCTBO, oOTpaxaioliee O6/H30CTb BePOSTHOCT-
HOTO NMpPOrHO3a KaTeropHyeckoMmy, T. €. 6JH30CTh (QYHKIUHH Dacnpenene-
HHSl K AeJbTa-QYHKUHH, KOTAa eIHHHYHAs Macca paclpefeseHHs co-
cpeloTOYeHa B €IHHCTBEHHOH Touke. [IpH 3TOM mociefHee CBOICTBO He
CBSI3aHO C COOTBETCTBHEM NPOTHO3a HabuojeHuio. OfHaKO BbICOKast
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CcTeneHb TAKOTO COOTBETCTBHSI XapaKTepH3yeT OOJbIIYI0 YBEPEHHOCTH
(MeHbLIYIO HEONpeAeNeHHOCTb) NMPOrHo3a.

1.5.5. PaccMoTpHM Tenepn psii OLEHOK, KacaloUIHXCH HEPBbIX ABYX
CBOHCTB BEPOSITHOCTHOrO IpPOrHo3a. BBeaeM ocHOBHble 0603HaueHHs.
Bynem paccmMaTpHBaThb COBOKYIHOCTb H3 7 (pa30BBIX NMPOTHO30B C YH-
caom a3 k. [IpensrluncieHnble BepOATHOCTH 0603HauuM Py, Py, .. .,
Pyi, rne i uamensercss ot 1 go n. ITooxuM, 4TO HaGMIOLEHHAM COOT-
BETCTBYIOT pacnpejle/leHHsi BepOSTHOCTeH dyi, ..., dii, The dgi=1, ecan
B i-M HabJIOfeHHH ocyllecTBUHIach ¢dasa s, U d;=0 npu rs.

1.5.5.1. Hanbosnee pacmpocTpaHeHHOH OlEeHKOH KauecTBa IJsi Be-
POSITHOCTHBIX NTPOTHO30B SIBJISAETCSA oueHKa Bpaiiepa

PS=1 Z Z(Pi—d,o (61)
i=l1f=1

KOTOpasi HaMepsieT TOYHOCTb BEPOSITHOCTHOTO nporHosa. [Ipu atom «ca-
MBI MJIOXOMH» TPOrHO3 — 3TO NPOTHO3, AAIOLIHH BEPOATHOCTb 1 Aas OX-
HOH M3 rpajaluil, KOTOpas HHKOTAA He OCYILEeCTBJSETCH, a «CaMbli
Jy4lHi» Bcerja yraislBaeT pafiallHio B TaKOH e CHTYalHH.

dra oleHKa, OAHAKO, HE YUHTHIBAeT YNOPSAAOYEHHOCTH IpajallMi.
K mnpuMepy, ZaHH fABa BePOSATHOCTHBIX NPOrHO3a B TpeX TpajalHfAX:
04; 0,1; 0,5 u 0,1; 0,4; 0,5. ®akTHUeCKH OCyLleCTBHJACh TPeTbA Ipaja-
uusi. HecMoTpsi Ha To 4TO 06a NPOrHO3a TPeThio IPagaliHI0 CNPOTHO3H-
poBaJu ¢ HaHGOJIbILell BEPOATHOCTBIO M OlleHKa Bpaiiepa y HuX oauHa-
KOBasi, BTOPOii IPOTHO3 C YY€TOM CIPOrHO3HPOBAHHOTO paclpeiesieHHst
rpafanuit Bce-TAKH MOXHO CUHTATh «JYYIIHM», TaK Kak OH C MeHblieH
BEPOSITHOCTbIO AaeT HauOojee yhajeHHyio OT ¢akTa mepeylo rpaja-
guio. Uro6bl yuecTh YNOPSAOYEHHOCTh KaTeropHH, HYXHO PacCUHTaTh
CJIEAYIOUIYI0O OLEHKY, HCNOJb3YIOUYI0 HAaKONJEHHble CYMMBI BepPOSITHO-

r

cref (Spn'=z Pj{ H Sdri=z dji):

i=1 =1
1 n k
RPS=1— Z} Z. (SPyi — Sdp.y. (62)
IToMuMO KBaJpaTHYHHIX OLEeHOK PS H RPS NPHMEHSETCS HCMOJb-
sylomas abcosoTHae pa3HocTd oueHka APS
n k
1 N
APS =1 — Z Pji—dy). (63)

i=1

Ouenku PS, RPS u APS usmensitorcs B HHTepBaJe ot 0 a0 1, npu-
yeM 1J15 HIeaJbHbIX NPOTHO30B 3TH OLUEHKH PaBHHI elHHHLE, A abco-
JIIOTHO HEeJOCTOBEPHHIX — HYJIIO.

KpoMe nepeuncieHHbIX, pa3/HYHBIMH aBTOPaMH HCIOJb30BaJHCh
APYTHe OLEHKH YCIEIIHOCTH (B TOM YHCJe JOrapH(pMHYeCKHe H HTPO-
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nuitHoro Tuna). Takue OLEHKH M CBSI3aHHBIE C HHMH BONPOCH MOJAPOGHO
paccMaTpuBaioTcs B [9].

1.5.6. Kak yXe ykasbiBaJOCh paHblie, BHIBOABI, NOJyyaeMble Ha OC-
HOBAaHHM PpA3JIHYHBIX CHCTEM OLIEHOK, MOTYT OBIThb HEOJHHAaKOBHIMH
(B TOM uHCJIe IPHHUHNKHAJBLHO), TOCKOJbKY OPHEHTHPOBAHBI HAa Pa3JIHY-
#Hble CBOHCTBa nporHo3a. Ho M OLlEHKH OZHOro CBOHCTBAa MOryT GHITb
HeCOMoCTaBHMBI H3-32 pa3MepHocTH. Jlasi mpeojoJieHHst 3TOrO Heyxo6-
CTBa BMECTO CaMoOii OLEHKH HeOOXOOHMO HCMOJb30BaThL ee Ge3pa3Mep-
HBlfl aHAJIOT, TaK Ha3blBaeMylo «Mepy MacTepcTBa»

S(R)—=S ()

SS(R, )= S =s(m) (64)
rae S(R) —ouenka Meroguyeckoro nporsosa; S(I1) — oueHka «crau-
RapTHOTO» MeTOfa Nporuosa; S (/) — oueHKa «HpeajbHOro», T. e. ab-
COJIIOTHO TOYHOrO MPOrHo3a. Mepa MacrepcrBa SS onpexpenser Kave-
CTBO MeTOAHYECKOrO MPOTrHO3a MO CPAaBHEHHIO CO «CTAaHNAPTHHIMY.
B kayecTBe «CTaHAapTHOrO» NPOTHO3a MOXKHO HCIOJb30BaTh CJydail-
HblH, KJIHMAaTOJIOTHYECKHHl HJIH WHePUHOHHBIA nporxHo3. Has npeann-
HBIX NIPOTHO30B Mepa MacrepcTBa paBHa l; ecan SS (R, IT) =0, To ka-
4eCTBO METOJMYECKOrOo NMPOrHO3a HaXONHTCS Ha YPOBHe «CTaHZApTHO-
ro», u npu SS (R, IT) < 0 — HHKe «CTaHAAPTHOTO» NPOTHO3a.

1.5.7. [Ins ompejeseHHss BTOPOTO CBOMCTBAa NMPOTrHO30B — 3HAYEHHS
HX CMelleHHs (HaJeXHOCTH) — cJefyeT HCNOJb30BaTh Mepy CMeLleHHs,
paBHyl0 aareb6panyeckoil pasHOCTH IPeACKa3aHHLIX BepOoATHOCTell H
¢aKTHUECKHX YacCTOT

n k
E=—'ll—[z Z(Pn—Pq,)]. (65)

=l j=1

IlpakTuyeckn AJs1 3TOTO BCe MPOTHO3bl IPYNNHPYIOTCS MO TpafalusiM
3HaueHHH NpeackKa3aHHbIX BepoATHocTell Py (nampumep, uepes 0,1) u
B KaXAOil Ipyle MOACYMTHIBAETCA SMIHDHYECKas 4acToTa OCYLLECTB-
JeHHs COOTBeTCTBylolleli rpagaunn Pg. Ins 3Tux ueneit yio6HO Hc-
TI0JIb30BATh ABYMEPHYIO LHarpammy.

Ha yeprt. 4 B kauecTBe npuMepa NpHBeAeHa TaKas JuarpaMma JJjs
TIPOTHO3a IIpH3eMHOIl TeMrepaTypbl BO3JlyXa, OCPeJHeHHOH 1o 45 Kpyn-
HBIM IIPOCTPAHCTBEHHBIM 00JaCTAM, PAaCHOJIOXKEHHBIM B CEBEPHOM IO-
aywapuu (cxema I'PAH — 84, asropet I'. B. I'pysa, 3. §. Panbko-
Ba — ['napomeruedtp CCCP). Ha uepr. 4 uHTepBas uaMeHneHus Py
paszesned Ha 10 rpaganui. ObLiee 4HC/IO BEPOATHOCTEH MPOrHO3HpYe-
MbIX $a3 n=km, rae k—4uCcI0 NPOTHO3HPYeMBIX (a3 NpeAHKTAHTa
(B namHoM caywae 3), a m—uucaO MporHo3os. M3 Hux mekoropoe
YHCJIO n; nomajgaer B i-lo rpajauxio (i=1, ..., 10). Kpome Toro, n; —
YHUCJIO CJIyyaeB, KOTJa OCYyWeCTBJAANACh (a3a NpejuKTaHTa, MPOTHO-
CTHYECKas BePOATHOCTb KOTOPOil TaKxKe MoNajaja B {-10 TPajaiHio.
Ilpu stom Bcerna n<ni,a (Pg)+ ecTb ni/ni. Jis uaeabHOTO BEPOAT-
HOCTHOTO MpPOrHO3a rpajauus, NpeAcKa3aHHas C BepPOSITHOCTbIO P,
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JIOJIKHA B CpellHEM OCYLIeCTBJATbCA ¢ 4acToTol P, T.e. (Py)i=(Pgy):
Taxkum 06pa3oM, TOUKH ¢ KOOpAHHATAMH (Py, Pg) MOMXKHH Tpynnupo-
BaTbCH OKOJIO GHCCEKTPHCH KOOpAHMHaTHOro yraa. Ha uepr. 4 okoJso
KaxJa0ii TOukH ¢ KoopauHaTtamu (Py, Pgy) npuBeneno uuciao n; Hs

Py %
100
7
'— Ve
F i
7/
7/
80+ /, e
// s
- Ve ,/
v 1S e 4
601 S e
7 e
r Vs 4 2
4 o 117
7/ 7
I;UF /, 1196,,
] 71678 foiss2 »7
801 o 7/
197/ [ /7
20‘-/ /,
4 ,/
- 7/
7/
Vs
0 o L1 . 1 " ! : 1 1
20 40 60 80 Pq %

Yepr. 4. JInarpaMMa HaJeXHOCTH, XapaKTepH-
3ymolas CTeNeHb COOTBETCTBHS NpPOrHOCTHYECKOH
BeposTHOCTH (Pn) ¢akTHueckoll NOBTOPSEMOCTH
(Pg), DAs NMPOTHO30B CpeiHeil MecsYHOH TeMie-
patypn Bo3ayxa mo cxeme 'PAH—84 3a nepuoa
¢ nekabps 1983 r. no mexkabpp 1987 r.

yepTexa BHIHO, YTO GOJBUIMHCTBO MPEACTABJEHHBIX TOYEK IPYNMHPY-
eTcs BOOJb GHCCeKTpHCH B npejenax 15 %-i noJocwl, T. e. pasaudne
npeABHYHCAEHHBIX H (PAKTHYECKHX 4aCTOT B OCHOBHOM He NMpPeBOCXOJHT
yka3aHHoe 3HaueHHe. Ha HauboJbimeM yjajseHuH OT OGHCCEKTPHCH Ha-
xoaHTcss Touka ¢ Py (80—90 %) B rpamaummn (=9. YuwureiBas, 4TO
JJISL 3TOM TOUKH n;==2, ee BJIHsSHHE HA OLEHKY IIPOTHO30B MOXHO CUH-
TaThb HeCyLIeCTBEHHbIM.

1.5.8. Ha uepr. 5 mpuBefeHa ructorpaMma npeicka3aHHbIX BEpOST-
HOCTed, Ha OCHOBAHHH KOTODOH MOXHO CyAHTb, HallpHMep, O «KaTero-
PHYHOCTH» OLEHHBAaeMOro MNporHosa. B maHHOM ciyyae 6oaee 50 %
npejcKa3aHHHX BepOATHOCTeH HaXoauJoch B HHTepBaje 20—40 %, oxn-
HaKO HMeJHCb AOBOJIbHO BhICOKHe (70—90 %) u BecbMa Huskue (20—
10 % u MeHee) mpeacKasaHHBIE BEPOATHOCTH.

1.5.9. I'ncrorpaMMa u AuarpaMma, NpejicTaBJeHHbIE HA 4epT. 4 H
5, conmepxkar NOBOMIBHO MHOTO HHQpOpPMALHH: IOMHMO «CPEIHEro Kaue-
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CTBa» OHH [IOKa3bIBAIOT, 32 CYET Yero 3TO CpelHee CKJa/[bBaeTcs, rie
COOTBeTCTBHE MPOrHO3a W ¢haKTa Jyuylle H TAe XyXKe H HACKOJBbKO
xyse. [To3TOMy HX BroJHE MOXHO HCIO/Ib30BaTh KaK YAOGHHIH H Ha-
TS AHBIH CIOCO0 OLIEHKH KauecTBa BePOSTHOCTHBEIX NPOTHO30B.

1.5.10. Tlocneanuii BONpPOC, KOTOPBIA HYXKHO YIOMSHYTb B CBSI3H CO
CTaTHCTHYECKOH OUEHKOH KayecrBa BePOSITHOCTHBIX NMPOTHO30B — 3TO
BONPOC CTaTHCTHYECKOH 3HAYHMOCTH IJA TakHX oueHok. Ciaenpyer, on-

p
()
041
Yepr. 5. I'mcrorpamMma no- 021
BTOpsieMocTH (Pp) mporHocTHye-
CKHX BepoaTHocTed (Pyg), mocrpo- B
€HHAsT MO  JAAHHHIM  CXeMHl

TPAH—84 3a nepuon c aexabps
1983 r. no neka6pb 1987 r. 0 02 04 08 08 Fq

HAKO, OTMETHTb, YTO ONpejfe/ieHHe YPOBHS 3HAUYHMOCTH OLIEHOK Kaye-
CTBA METOAOB BEPOSTHOCTHBIX IIPOTHO30B — 3ajJaya KpaiHe CJIOXKHad
B BBIYHCJHMTEJbHOM OTHOLIEHHH H TpebyeT GOJBIIMX 3aTPaT pPecypcoB
3BM [9]. [ToaToMy B HacTOSWIMX METOAHYECKHX YKa3aHHAX 3Ta Npo-
6aeMa He paccMaTpHBaeTcs.

1.5.11. B 3akJioueHse NOAPOGHO pacCMOTPHM pacyeT CTaTHCTHYe-
CKHX OLEHOK BEPOSITHOCTHEIX NpPOTHO30B HAa KOHKPETHOM MpHMeEpe.
B ta6s. 12 npeacraBieH npuMep (HCKyCCTBEHHBIH) OLEHKH BEpOSATHO-
CTHOTO TIPOTHO32 AJISi TPEXMEpHOTo NMpefnKTanTa Y=/ yi, Y2, Y3) TPeX
PaBHOBEPOATHBIX Ipajauuil Npu o6beMe BHGOPKH mpor€osos n=10.
IMporrocTrueckHe BeposTHOCTH o6o3HaueHbl Py, P;, Ps; peasbHO 0OCY-
mecTBuBmascs ¢asa — @; anocTepHOpHbIe BePOSATHOCTH — di, d, d,
T.e.dyp=1,ud; = 0 npu i = ®; S o603Hayaer HAKONJIEHHbIE BEPOSIT-
HoctH, T. €. SP; = P,, SPy = P, + Py, SP; = P, + P2+ P; u aHaJo-
ruuso aasa Sd;. [pu stom SP3 = Sd3 = 1.

Kpowme Toro, B Ta6a. 12 npusenens 3uauenust [P; —dil, (Pi—di)?,
(SP; — Sdi)2. 3ameTum 37ecCb, 4TO

(SP, — 8Sd\)* = (P, —d,)*; (SP;— Sdy) =(1 —1)?=0;
(SP, — Sd,y =[P, + P, —(d, + dz)]z’
HO P| + Py=1—P3, a
d 0, eciu dy=1
4+ 2_{1, ect dy=0 L —d,

TakK 4TO (SPg—Sd2)2= (P3 —da) 2
310 3aMeuaHue obJieruaer pacueThl B CJyuae HaJHuHs Tpex (as.
Kpome toro, nsist 10 3aganubix rpagaunii (0 << P < 0,1; 0,1 <P <
< 0,2; ..., 0,9 <<P<1) npuBeleHb YaCTOTH NONAaJaHHA B HHX NpO-



Tabauua 12

IIpumep pacyeTa OUEHOK BEPOATHOCTHHX NPOrHO30B

Ilporuos dakT HakonaenHsle BepOATHOCTH
Howmep
;‘:&i‘a | Py—di || | Po—da| | | P3—dsl
Py P, Py o] dy d, ds SPy SP, SP, Sd; Sd; Sd;
Y
1 0,22 10,30 | 0,48 2 0 1 0 0,22 0,52 ( 1,0 0 1 1 0,22 0,70 0,48
2 0,17 | 0,36 | 0,47 3 0 0 1 0,17 10,53 | 1,0 0 0 1 0,17 0,36 0,53
3 0,40 | 0,20 | 0,40 1 1 0 0 0,40 ] 0,60 | 1,0 1 1 1 0,60 0,20 0,40
4 0,56 | 0,32 | 0,14 1 1 0 0 0,56 [ 0,881 1,0 1 1 1 0,44 0,32 0,14
5 0,29 { 0,41 | 0,30 3 0 0 1 0,290,701 1,0 0 0 1 0,29 0,41 0,70
6 |0,30] 0,50 (0,20 2 0 1 0 0,30 | 0,8 | 1,0 0 1 1 0,30 0,50 0,20
7 0,18 10,70 | 0,12 2 0 1 0 0,1810,8 | 1,0 0 1 1 0,18 0,30 0,12
8 0,42 190,41 0,17 2 0 1 0 0,42 10,8 | 1,0 0 1 1 0,42 0,59 0,17
9 10,16{0,13|0,71 1 1 0 0,16 { 0,29 | 1,0 1 1 1 0,86 0,13 0,71
10 0,55] 0,32 0,13 1 1 0 0,55 10,87 | 1,0 1 1 1 0,45 0,32 0,13
Yz
1 0,21 10,28 | 0,51 2 0 1 0 0,21 0,49} 1,0 0 I 1 0,21 0,72 0,51
2 0,34 0,29 | 0,37 3 0 0 1 0,34 |0,63| 1,0 0 0 1 0,34 0,29 0,63
0,16 | 0,21 | 0,63 3 0 0 1 0,16 | 0,37 | 1,0 0 0 1 0,16 0,21 0,37
4 10,410,331 0,26 2 0 1 0 0,41 0,74 ] 1,0 0 1 1 0,41 0,67 0,26
5 0,3810,35{ 0,27 1 0 0 0,38 (0,73 | 1,0 1 1 1 0,62 0,35 0,27
6 0,20 [ 0,41 | 0,39 1 1 0 0 0,20 | 0,61 1,0 1 1 1 0,80 0,41 0,39
7 0,46 | 0,18 | 0,36 1 1 0 0 0,46 | 0,64 | 1,0 1 1 1 0,54 0,18 0,36
8 0,52 | 0,18 | 0,30 3 0 0 1 0,52 0,70 | 1,0 0 0 1 0,52 0,18 0,70
9 0,46 1 0,39 | 0,15 1 1 0 0 0,46 | 0,85 | 1,0 1 1 1 0,54 0,39 0,15
10 {0,421 0,17 | 0,41 2 0 1 0,4210,59 | 1,0 0 1 1 0,42 0,83 0,41
Y3
1 0,14 | 0,20 | 0,66 3 0 0 1 0,14 | 0,34 1,0 0 1 0,14 0,20 0,34
2 0,06 | 0,55 ] 0,39 3 0 0 1 0,06 | 0,61 1,0 0 1 0,06 0,55 0,61
3 0,20 ] 0,41 | 0,39 2 0 1 0 0,20 | 0,61 1,0 0 1 1 0,20 0,59 0,39
4 0,48 1 0,38 ]| 0,14 1 1 0 0 0,48 1 0,86 | 1,0 | 1 1 0,52 0,38 0,14
5 0,38 10,45 | 0,17 2 0 1 0 0,380,831} 1,0 0 1 | 0,38 0,55 0,17
6 0,50 { 0,25 | 0,25 1 1 0 0 0,50 0,75 | 1,0 1 1 1 0,50 0,25 0,25
7 |0,13]0,35 (0,52 2 0 1 0 0,13 0,48 ] 1,0 0 1 1 0,13 0,65 0,52
8 {0,421 0,17 | 0,41 1 1 0 0 0,42 0,69 | 1,0 1 1 1 0,58 0,17 0,41
9 0,24 | 0,33 | 0,43 2 0 I 0 0,24 | 0,57 | 1,0 0 1 1 0,24 0,67 0,43
10 0,20 | 0,40 | 0,40 2 0 I 0 0,20 | 0,60 | 1,0 0 1 1 0,20 0,60 0,40
= 11,44 12,67 11,29
22 35,40
APS =0,41
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YacTtoTa nonajaHHs B rpajgauHH
Howmep . . . <0, [ 0,2 |<0,3|<0,4|<0,5]|<06|<0,7]<08]|<0,9]<0,10
npo- = S )
rHo3a :,;-; .53 -:;E ;’J; “? “’E n mo | m ng ng e | ny ns I
< é &I:: % 3)3 g S IO B B B I S O e
Y
1 10,048 | 0,490 | 0,230 | 0,048 | 0,230 | 0,0 1/0 | 1/1 | 1/0
2 |0,029| 0,130 | 0,281 | 0,029 | 0,281 | 0,0 1/0 1/0 | 1/1
3 10,360 { 0,040 | 0,160 | 0,360 | 0,160 [ 0,0 1/0 2/1
4 |0,194 | 0,102 ] 0,020 | 0,194 | 0,014 | g0 1/0 1/0 1/1
5 |0,084| 0,168 | 0,490 | 0,084 | 0,490 [ 0,0 1/0 | 1/1 | 110
6 |0,090 | 0,250 | 0,040 | 0,090 | 0,040 | 0,0 1/0 | 1/o 1/1
7 |0,032 | 0,090 | 0,014 | 0,032 | 0,014 | 0,0 2/0 1/1
8 0,176 [ 0,348 | 0,029 | 0,176 | 0,029 [ 0,0 1/0 2/1
9 (0,740 | 0,017 | 0,504 | 0,740 | 0,504 | 0,0 2/1 1/0
10 | 0,203 | 0,102 | 0,017 | 0,203 | 0,017 | 0,0 1/0 1/0 1/1
Y2
1 |0,044 | 0,518 { 0,260 | 0,044 | 0,260 | 0,0 2/1 1/0
2 (0,116 | 0,084 | 0,397 | 0,116 | 0,397 | 0,0 1/0 | 2/1
3 | 0,026 | 0,044 | 0,137 | 0,026 | 0,137 | 0,0 1/0 | 1/0 1/1
4 |0,168 1 0,449 { 0,068 | 0,168 | 0,068 | 0,0 1/0 | 1/1 | 1/0
5 | 0,384 | 0,122 | 0,073 [ 0,384 | 0,073 | 0,0 1/0 | 2/1
6 |0,640| 0,168 | 0,152 | 0,640 | 0,152 | 0,0 1/1 | t/0 | 1/0
7 10,292 | 0,032 | 0,130 | 0,292 | 0,130 | 0,0 1/0 1/0 | 1/1
8 |0,270 | 0,032 | 0,490 | 0,270 | 0,490 | 0,0 1/0 1/1 1/0
9 |0,292] 0,152 | 0,022 {0,292 | 0,022 | 0,0 1/0 1/0 | 1/1
10 | 0,176 | 0,689 | 0,168 | 0,176 | 0,168 { 0,0 1/1 2/0
Y3
1 | 0,020 0,040 | 0,116 | 0,020 | 0,116 | 0,0 1/0 | 1/0 1/1
2 | 0,004 | 0,302 | 0,372 | 0,004 | 0,372 | 0,0 | 1/0 1/1 1/0
3 | 0,040 | 0,348 { 0,152 | 0,040 | 0,152 | 0,0 1/0 1/0 | 1/1
4 [0,270 | 0,144 | 0,020 | 0,270 | 0,020 | 0,0 1/0 1/0 | 1/t
5 | 0,144 | 0,302 { 0,029 | 0,144 | 0,029 | 0,0 1/0 1/0 | 1/1
6 | 0,250 | 0,062 { 0,062 | 0,250 | 0,062 | 0,0 2/0 1/1
7 10,017 | 0,422 | 0,270 | 0,017 | 0,270 | 0,0 1/0 1/1 1/0
8 |0,336 | 0,02910,168 | 0,336 | 0,168 | 0,0 1/0 2/1
9 |0,057 | 0,449 | 0,185 | 0,057 | 0,185 | 0,0 1/0 | 1/1 | 1/0
10 | 0,040 | 0,360 | 0,160 | 0,040 | 0,160 | 0,0 1/0 2/1
Z |5,542 | 6,485 | 5,216 | 5,642 | 5,216 | 0,0 | 1/0 |19/2 [16/2 |21/9 [21/10] 8/4 | 2/2 | 2/1
b 17,243 10,758 ﬂ ﬁ ﬁ ﬁ ﬁ ﬁ "_7 E
ny n, ny ny ns ng n; ng
PS =0,723 RPS ==0,821 0,0 | 0,11 (0,12]0,43|0,48| 0,5 | 1,0 | 0,5
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THOCTHYECKHX BEPOATHOCTEN (n1, M, ..., Mio), & TAKKE YHC/IO CaIyuaes,
KOTZa COOTBETCTBYIOIAs BEPOATHOCTS OTHOCHM2Ch K OCYILeCTBHBLIEHCS
BHOCAeACTBHH (aze (21, 73, ..., o).

1.5.11.1. PaccMoTpuM, HanpuMep, nepBbIif NPOTHO3 (Y;); NpPeAHK-
TaHTa y;, uMeowui P;=0,22, P,=0,30, P3=0,48 u HabaioaaBlyiocs
BTOpYyI0 a3y npeaukranra ®=2, BcIeACTBHE YErO anoCTepHOPHLIE Be-
poatHocTH d;=0; dy=1; d3==0.

Torza HakonsieHHble BeposTHOCTH (rpadsr 9—I14 Taba. 12) umeroT
BHI:

SP1=P1=0,22, SP2=P|+P2=0152v SP3=1

H, KaK 3aMeyeHo BhILIe,
Sdi=d, =0, Sd,=d,+d,=1, Sdy=1.
1.5.11.2. B rpadax 15—23 tabn. 12 npuBeleHbl BHYHC/IEHHbIE

a6CoII0THBIe 3HAUCHUS U KBAaApaTbl pa3HocTell NPOTHOCTHYECKHX U Bak-
THYECKHX BEPOATHOCTEN:

|P,—d,|=1]0,22 —0[=0,22;
|P;—d,|=]0,30 — 1 |=]|—0,70|=0,70;
|P; —d;|=10,48—1]|=0,48;
(P, —d,)* = 0,22? =0,048;
(P, — d,)* =0,70° = 0,490;
(P; — dj;)* = 0,48 =0,230;
(SP, — Sd,)* = (0,22 — 0)* = 0,048;
(8P, — Sd,)* = (0,52 — 1)* = 0,48 =0,230;
(SP; — Sd;)* = (1 — 1)*=0.

Ksazaparter pasuocreit (SP; — Sd;)? MOXHO He BHYHCJIATh B Clydae
Tpex (a3 npeaukTanta, tak kak (SP,—Sd;)?=(Py—d,)? (SP;—
Sdy)2= (P3 —d3)?%, (SP;— Sd3)2=0.

1.5.11.3. B rpadax 24—33 Taba. 12 npeacraBieHbl 4acTOTHI IoNa-
JaHHs B 3ajJaHHble rpajaudH. B gaHHOM ciyyae y Hac mo ofHO# mpo-
THOCTHYECKOH BepOsITHOCTH nomnajaer B rpajauud 3, 4 U 5, Tak Kak
02<<P<03,03<Py<0,4u0,4<P;3;<<0,5, 1N03TOMYy Mbl 3aHOCHM
eIHHHIB B Tpadul ng ny ¥ ns. PeasbHo ocywiecTBuaach ¢asa BTOPOro

TpefHKTaHTa, AJS KOTOPOH MPOrHOCTHYecKass BeposATHOCTb P=0,30,
H oHa monajaer B 4-10 rpagauuio 0,3<<P < 0,4, 103TOMY MBI JOJIKHBI

3anecTH ny=1 8 rpady 27 Taba. 12.

1.5.11.4. Jono/sHuTeJbHO PACCMOTPHM 3amoJsHeHHe rpad n;, n; Ha
npuMepe (y1)s, rae Py=P3=0,40, P,=0,20 u ocyuiecTBuBIIasAca ¢asa
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®=1. 3necb mepBasi ¥ TPeTbs MNPOTHOCTHYECKHE BEPOSITHOCTH TONa-
Jator B rpagauuio 5 (0,4<<P,=P;<0,5), a Bropass — B rpajauuio 3
(0,2<P2<0',3), Tak 4to n;=2, a ng=1. Tak xaK ocyllecTBuJ1achb
¢dasa 1, to n; =1. [Ipu pacucte oueHoK KauyecTBa 10 nmpeacTaBjieHHBIX
IPOrHO30B 1J4 Yy, Yz H Y3 Kak 30 He3aBUCHMBIX NMPOTHO30B N0 HOpMY-
aam (61)—(63) caenyer BBIUHCJAHTD COOTBETCTBYIOUIHE CyMMBI (rpadu
15—23 T1a6an. 12)

30 30 2 .
’Zl |P;—di;, ,Z:. (P, —d.)}, PACERD:

aas i=1, 2, 3 (3TH cyMMBbl npuBeAeHH B TabJ. 12 B CTPOKe ), TaM Xe
NpHBeleHbl CYMMapHble 3HauYeHUs n;, n; ans i=l1, 2, ... 10). Hanee
IJst onpelenenust oueHok APS, PS u RPS cnepyet CJOXKHTD 3TH CYMMH
IJsi Tpex rpajauuil (COOTBETCTBYIOLIHe TpU 3HAUeHHA NpHBENCHH
B CTPOKe Y. ).) H Bocmoab3oBatbcss dopmynamu (61)—(63) npu 06-
LIeM 4HcJe nporHosoB n=230:

3 30
1 35 -4 .
APS=1——2—_371§”21|P[—(151,-=1— — =0,410;

P = A2 _0,793;

— L (p. 4
PS=1 > > (Pi—d,
= 60

2-30 &

3 3
1 2 10 - 76
RPS:l—m—‘§|j§|(SPl—.Sdt)]=l_ 60 =0,821.

Ilns cpaBHeHMs pacCyMTaeM YKa3aHHbE OLEHKH /s KJIIMaToJo-
rMYeCKOro NporHo3a B Cjyyae TPeX PaBHOBEPOSITHHIX rpajaluil, Koraa
P\=Py=P3=0,333, | P; —di|=0,333 145 iBYx u3 3HaueHuii i u 1—
0,333==0,667 s Tperbero 3naueHus. Torna

APS =1 — —;— (2 - 0,333 ++ 0,667) = | — 0,667 = 0,333,

PS=1— % (2 - 0,333 + 0,667%) = 1 — 0,333 = 0,667,
RPS =0,777.

1.5.11.5. BroiyncnerHble 3HAYEHUS n;/n; W 4acTOTh INPEABBIYHC/IEH-
HBIX BeposiTHOcTell ni/n=mn;/90 (B HalleM cJyyae) HaHeCeHbl Ha rpa-
¢uku (uepr. 6 1 7).

1.5.12. CpaBHeHHe CPEJHHX OUEHOK YCMEUIHOCTH MEeTOJIHYECKHX H
KJIHMATOJIOTHYECKHX BEPOSITHOCTHHIX MPOTHO30B NMO3BO.IAET C/le’1aTh 3a-
KJIOYeHHe O MPEANOYTHTEJIbHOCTH METOAHYeCKHX BEPOATHOCTHBIX
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NPOTHO30B [Jis NPAKTHYECKOro Hchoab3oBaHHA. Mepa wmacrepcrsa,
paccuutaHHas no Qopmysae (64) c HUCMOJb30BaHHEM KOJIHYECTBEHHBIX

P
50[‘ *2 /’
’
= ,’
’
i 4 ‘
g8 ’ e
’ 4
| // 7
e ,/’
g5+ ,’ Vs
/ ,/
L ,/ 21 [ X} I/ 2
L2 s ’,
s~ ’
s , /
4 Ve
’ s
r / /7
4 v
4 s
92+, e
v
16,7
| 7 s’
Vd
0 J{ 1 | PR | { 1 ! ! 1 ]
92 ¢4 g5 g8 Py
r, Yepr. 6. JuarpaMma Hajex-
" HOCTH, NOCTPOEHHAst MO AAHHBIM
taba. 12.
20+
Yepr. 7. I'mcrorpamma mpo-
X FHOCTHYECKHX BePOATHOCTEH, MO-
0 20 4« 60 80 Pn°4  cTpoeHHas mo AamEmM Taba. 12,

BesquuuH APS, PS u RPS ans MeTOIHYECKHX M KJIMMAaTOJOTHYECKHX

IIPOrHO30B, COCTABHJ/A
0,410—0,333 _ . ...
SSars=—"7—g3; —Olb

0,723 — 0,667 __ .
SSps= —T—o0e67 0,09;

0,821 —0,777

SSRPS = —l——O,777_ = 0,20 .

STH AaHHble CBHAETENBCTBYIOT O He6O/bLIOM NpeHMYyHiecTBe MeTO-
AUYECKHX [NPOrHO30B HAajA KJIAHMATHYECKHMH 0O BCEM pacCMOTPeH-
HBIM OlleHKaM KayeCcTBa BEPOSITHOCTHBIX NMPOTHO30B.
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2. JOJTroCPO4YHbIE NPOTHO3bl MOTOA bl

2.1. Oco6eHHOCTH HCMBITAHHS METOMOB ROJTrOCPOYHbBIX
NPOrH030B NOroAbl

2.1.1. Tlpu HCIBITAHHK METOJOB JOJITOCPOYHBIX MPOTHO30B MOTOMH,
KaK MPaBHJIO, pelIaloTCs JBe 3aJauH:

onpeneseHHe KayecTBa (YyCHELIHOCTH, ONPaBAbIBAEMOCTH) MpeaCcKa-
3aHug;

ofnpejeseHHe HeHHOCTH (MOJb3bl) MPOTHO30B.

B HacrtosmeM pasgene 6yAyT pacCMaTPHBATbCsl METOAbI, MO3BOJIS-
IollMe peasii30BaTh NEPBYIO 3ajauy. Bropas 3agaya, KOTopas HOJIXKHA
ONpeleNsiTbCsd METOMOJOTHeH NPHHATHA pellleHHs!, BHIXOAHT 32 PaMKH
JAHHOrO pasjena, TaK KaK OHA 3aBHUCHT OT CNelH(HKH HCIIOJNb30BaHUs
MeTeopo/IOTHYeCKHX MPOTHO30B KOHKPETHLIM MOTPebHTENEM.,

2.1.2. OnepatuBHble (MPOH3BOACTBEHHbIE) HCHBLITAHUS METOAOB JHOJ-
TOCPOYHBIX MPOTHO30B NOTOJBI NPeCaefyIOT C/eAyIOliHe OCHOBHbBIE LENHU:
onpeie/ieHHe KauyeCcTBa H HaJeXXHOCTH NpelJiaraeMblX MeTOJOB;

CpaBHEHHe HX C MEeTOHAaMH, HCNOJb3YIOIIHMHUCS B ONEepaTHBHOH pa-
6oTe (ecau Takue MeTOAB CYHIECTBYIOT) H C TPHBHAJbHBIMH MPOTHO-
3aMu (CJayvyaHHBIM, KJIHMATOJIOTHYECKHM, HHEPUHOHHBIM U AP.);

BbIpa6OTKa peKOMeHAaUHii MO BHEAPEHHIO METOJOB INPOTHO30B
B [IPOH3BOJACTBEHHYIO NPAaKTHKY;

obecneueHde norpebureneil uHopmalueii o KauecTBe NpPOTrHO30B.

2.1.3. MeToABl AOJATOCPOYHBIX NPOTHO30B MOTOALI MOXKHO MOAPa3je-
JIHTb HA TPH TPYINHL:

MeTOAbl, peflycMaTPUBalOlHe NPOTHO3 ABYX(a3HOTO siBjeHus (6GH-
HapHOTO MpPH3HAKA);

MeTOAbI, NIPeflycMaTPHBalOlLHe MPOrHO3 MHOTOQa3HOrO THAPOMETEO-
POJIOTHYECKOTO SIBJIEHHS,;

METOAbl, NpeAycMaTpHBalOLlHe TNPOTHO3 METEeOPOJIOTHYECKHX 3Jie-
MEHTOB II0 HeNpephIBHOH LIKaJe.

K nepsoii rpymnne oTHOCATCA ajbTepHATHBHBIE NPOTHO3bI ABYX(a3s-
HOTO fAIBJIeHHsI (HAJHYHA HJH OTCYTCTBHA 3aCyXH H T. 1.).

BTopas rpynma BKJAlOuaeT MeTOAbl NPOrHO3a HOMUHAJBHBIX (IH-
CKDeTHBIX) NpPeJHKTAHTOB HJH (pa3oBble MPOrHO3bl (60Jblie HOPMHI,
HOpMa, MeHblle HOPMH H T. I.).

TpeTbio rpynny cOCTaBJSIOT NPOrHO3bI 3HAUEHHH METEOPOJIOrHye-
CKHX 3JIEMEHTOB MO HEMpepHLIBHOH lWKaJje (MPOrHO3 cpefHeil cCe30HHOM
TeMmnepaTypbl H T. A.).

OTMeueHHble 0COGEHHOCTH METOMOB HOJIOCPOYHOro MporuLosa obyc-
JIOBJKHBAIOT Pa3jIHYHS B METOAHKE NMPOBeACHHS HX ONEPATHBHBIX HCIbI-
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TaHHA ¥ BHOOpe OLEHOK YycrnemHocTH. Ha mpakTuke onpenenenue
YCNEUIHOCTH MpejnoJaraeT Nnpouecc CpaBHEHHSH, NMOCKOJbKY abcogioT-
Hble OLEHKH ABJSIIOTCS MaJouH(opMaTHBHEIMH. Uamue npuxogurcsi one-
PHPOBaTb C OTHOCHTEJbHBIMH XapaKTePHCTHKAMH KauecTBa, YTO AaeT
BO3MOXKHOCTb MPOBEJEHHS] CPABHEHHS OLEHOK HCIBITLIBAEMOro MeToAa
C OLEHKaMHM HMEIOIIHXCS MEeTONOB, a Takke CTAaHLApTHOro MeToAa
Nporuosa (cJay4aifHoOro, KJHMaTOJOTHYECKOro, HHePIHOHHOTO HJH ApY-
roro), UMeloLero Hauay4IIylo ONpaBIbBaeMOCTb.

2.1.4. B nporpaMMe HCIBITaHHI aBTOPY MeTOAA Ha OCHOBE aHaJH3a
KayecTBa NPOTHO30B Ha 3aBHCHMOM H He3aBHCHMOM MaTepHaJe HeoO0-
XOAMMO YETKO ONpPeJe/IuTh BpeMsi (KOHKpETHble Mecsiiibl, Ce30Hbl U T.A.)
u Tteppuropuio (eBponefickas yacte CCCP, CCCP u 1. 1) ZeficTBHA
MpPOrHO3a, a4 TaKkKe YKa3aTb crocoObl OmpejesieHHs YCHEeLHOCTH Mpo-
rHO30B. B TeueHHe omepaTHBHBLIX HCMNBITAaHHH METOLOB JOJTOCPOYHBIX
IPOTHO30B IMOrOAL MOXKHO JIHIIb NOATBEPAHTb HJIH He NOATBEPAHTH
JaHHBIE aBTOPCKHX MCNbITaHHit. JlenaTe caMOCTOATEJbHBIE BHIBOJH Ha
MaTepyaJjie OMePAaTHBHLIX HCNBITAHHHA (BBIAEJATH BpeMs Toja HaH Tep-
PHUTOPHIO, Ha KOTODOH MeTOA <«paboTaeT», PEKOMEHAOBAaTb K BHEApe-
HHIO OTJAeJbHble KOMIOHEHTHl BeKTOpa-NpeiHKTaHTa H T. A.) HeXOMy-
CTHMO BBUAY HENPOJOJIXKHTENBbHOCTH (He GOJiee ABYX JIeT) NepHOAa
NIPOBeJIeHHS ITHX HCHBITAHHH.

2.1.5. Ananoruunbsie coo6paKeHHsi OTHOCATCA H K MepeyHio Nokasa-
TeJlell KayecTBa NMPOrHO30B. ECJH 1O JaHHBIM ONEePAaTHBHBIX HCIbITAHHH
HEKOTOpHle NOKa3aTesJH OyAyT CBHAETENbCTBOBATH O BBICOKOH ycmeul-
HOCTH NPOTHO30B, a Jpyrue — 06 X HU3KOH ONpPaBAbIBA€MOCTH, TO MpH-
HSITHE pelleHHss O BHEJAPEHHH MmeToja GyleT 3aTPyAHEeHO, TaK KakK 3Ta
CHTyalHusl XapakTepHa Js caydafiHex coBrnafseHuit. CJeloBaTelibHO,
OllEHHBATh TPOTHO3b B NMEPHOJ ONepaTHBHBIX HCMBITAHHH Liesecoobpas-
HO JIHIIb TeMH NMOKa3aTeNsIMH, KOTOphle MO aBTOPCKHM NAHHBIM JOKa-
3BIBAIOT HX 3¢¢eKkTHBHOCTb. IIpn BhIfOpe nokasaTenell YCNEUIHOCTH
cjenyeT PYKOBOJACTBOBAThbCS CJELYIOIMMH PEKOMeHAaUHAMH:

IJIsi TIPEeeMCTBEHHOCTH OLIEHOK lesnecoo6pa3HO pPacCUHTHIBATh Tpa-
JHUUHOHHBIE NTOKA3aTeJH YCIEeUHOCTH;

npu pa3paboTKe HOBBIX NMOKa3aTesell yCIEIIHOCTH HeOOXOAHMO cTpe-
MHTbCS K TOMY, uTOGBl 3TH NOKa3aTeJH fBJSAJIHCL CTaTHCTHKAMH C H3-
BECTHBIMH 3aKOHAMH paclpefeseHus BeposTHOcTell. B 3ToM cayuae Ha-
JIEXHOCTb METOJA ONpefesseTcs C MOMOLIbIO NPOBEPKH CTATHCTHYECKHUX
NPeANOJIOXKEeHHH;

B CJyYyae KOrja BO3HHKaeT Heo6XOJHMOCTb CPAaBHHTb KauyecTBO J0JI-
TOCPOYHBIX NMPOTHO30B NOTOJBI, PACCUHTAHHOE C MOMOLLBIO PA3HHEIX NpO-
Ielyp OlEHHBaHHSA, HEOGXOAHMO HCMOJMb30BATh MEPHl MaCTepCTBA.

2.2, UcnbiTaHus MeTOAOB ABYX(a3HOro nporHosa

2.2.1. B o6uiux NmoJsoKeHUsiX B KayeCTBe OTAEJbHOH TPYNNH ObLIH
BblIeJIeHb IIPOTHO3bl SIBJIEHHH, COCTOSIIUHX U3 ABYX a3 (rpamauu#, TH-
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f10B, KJaccoB, KaTeropui u T. A.). B 3ToM nmaparpade npuaBegeHs cno-
coObl OUEHKH TaKHX NPOrHO30B.

2.2.2, Haub6onee monnyio MHGOPMALHKIO O COBNajeHUH (HecoBmaje-
HHH) MPOrHOCTHYECKHX H (PAKTHYECKHX KJ/ACCOB SIBJEHHS MOKHO MOJY-
YHTb, TOCTPOHB TabJuuLly conpsikeHHOCTH (dopma 18).

®opma 18
Tabauua conpsiKeHHOCTH
Hz6awonanocs
TTporHos Cymma
@, @,

I, nyy nyg no

I na Ny R
Cymma Noy Ng2 oo

[Tpumeuanune P, 1 P, — pakruueckoe oCyLIeCTB-
JeHHe nepBoro H Broporo khaaccos; [I; u Il — nporHosu
3THX KJacCOB; f;; — KOJHYECTBO CJyyaeB, KOrAa NMPOrHO3H-
poBajica i-H KJaacc, a OCYIIeCTBHJICA j-A KJacc; fj =
== ny; + njy — oblllee YHCJIO NPOTHO30B IEPBOro KJacca;
Ry == Ng; + ngg — OGlIEe YHCJIO NPOTHO30B BTOPOrO Kjacca;
Noy = ny + Ny M Ngg = nyp + nge — ofliee YHCIO OCYIIeCT-
BJEHHI NEPBOTO H BTOPOTO KJAacCOB COOTBETCTBEHHO; Mgy =
= njo + N = Ng1 + Nz — OBlllee YHCAO HPOrHO30B.

2.2.3. Ias onpeaeneHdss 3pPeKTHBHOCTH pa3pabOTAHHOrO MeTonaa
IPOTHO3a HYXKHO IIOCTPOUTb TaOJHIy COMPSXKEHHOCTH JJs MeToAa
CcTaHAapTHOro (cayuaiHoro) mporsosa (cdopma 19).

DNeMeHTH n;; ONpeAesIoTCs CAeAYOIHM 06pa3oM:
= n1on01/noo; nig = fllonoz/noo;
N2 = NooMoi /Moo,  Mag == Moo/ Noo- (66)

®opma 19

Tabauua cONpAXKEHHOCTH AAS CTAHAAPTHOrO
(cayqaitnoro) npornosa

Ha6aionanocs
IMporxo3 Cymma
<D, [
’ ’
IT, ny n o
’ r
I, g, Nyo N2o
Cymma noy nog oo
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2.2.4. TIpoHMIIOCTPHPYEM MOCTPOEHHE TAOJHU CONPSiXKEHHOCTH
(popmnr 18 u 19) na npumepax. IlycTh mo HEKOTOPOH MeTOLNKEe NPO-
FHO3HPOBAJIOCh ABa KJacca Kakoro-iHb6o sBieHus. Bcero coctaBieno
100 nporrosos. JlomycTuM, 4TO MepBhIil KJacc NPorHo3uposaJcs 40 pas
(B 30 cayuyasx nporsHo3 okasaicst ycnemHbsiM, B 10 cayuyasix oH He
onpasiaJjcs). Bropoii knacc npornosupoBadcs 60 pas (B 40 cayuasx
nporuos ompaspaJcsi, B 20 —He onpaBpajca). Ha ocHoBaHuu 3THX
JaHHBIX CTPOHM TabJHLY CONpsKeHHOCTH (Tabu. 13).

Ta6auna 13
Tabanua conpsiKEHHOCTH AJifi METOAHYECKOro NporHosa Ne 1
Ha6moganocs
IMporuo3a Cymma
D, @,

I, 30 10 40

I, 20 40 60

Cymma 50 50 100

Tabauua conpsizkeHHOCTH (Tabj. 14) CTPOWTCA HA OCHOBAaHHHM JaH-
HEIX, NIOJIYUeHHBIX ¢ noMmoiubio hopmya (66).

Ta6anua 14
Tabanua cONpsiXKeHHOCTH AJsi CJAYYaRHOrO0 ONPOrHo3a
Ha6monaaoch
ITporxo3s CymmMma
@, @

I, 20 20 40
I, 30 30 60
CymMma 50 50 100

CpaBHuBas JaHHBle Taba. 13 u 14, MOXHO OLEHHUTb 3(HeKTHBHOCTD
pa3paboTaHHOrO MeTOJa MPOrHO3a SIBJIEHHS.

2.2.5. Haubosee uacTo ynorpeb/sieMBIM MOKa3aTejeM KauyecTBa,

OCHOBAaHHLIM Ha JAHHBIX TA0JHIL CONPSKEHHOCTH, CJYXHT BeJHUHHA
n n

Pl= ll+ 22

Moo

, (67)

XapaKTepH3ylollasd KOJHYeCTBO ONpaBAaBLIMXCH [POTHO30B B CEPHH H3
Ngo UCHBITAHHH.
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B panHOM npHMepe MJsi METOAMYECKOrO M CJAYYalHOTO MPOTHO30B.
PY"=0,7 u Pi"=0,5 coorBercTBenHO0. Takum 06pasoM, Cyas IO 3TO-
My TMOKa3aTeJlo, METOLHYECKH TPOrHO3 sBJseTCs 3((HeKTHBHLIM.
BMecTe ¢ TeM CyLlecTBYeT BEPOSTHOCTb TOFO, YTO JOCTHUTHYTOE MPEBHI-
lIeHHe ONMpaBAbLIBAEMOCTH METOAHYECKHX NpPOrHO30B Hal CTaHAapT-
HBIMH fIBJsieTCsl caydaiubiM, [IpoBepka 3HAaUHMOCTH (AOCTOBEPHOCTH)
JIOCTHIHYTOTO I0JI0XKHTeNbHOro 3ddexTa AOMKHA NPHCYTCTBOBaThH NPH
MOABEAECHHH HTOTOB HCMHTaHUA. B faHHOM ciyuae cJefyeT NpOBepHTb
TaK Ha3biBAEMYIO «HYJEBYIO T'HIIOTE3Y» O TOM, YTO YCIEIIHOCTH MeTO-
JIMYeCKOro M CJyualiHOro MpPOTHO30B HAXOAATCS Ha OJHOM YDOBHe, T. e.

PY"=P{"=K=0,5. JIas 3TO#H HEJH MOXHO BOCINOJib30BaThCA GHHO-
MHAJbHBIM pacrnpelelieHHeM H OLEHHTb BepPOATHOCTb, KOTOpas MOKa-
}KeT, YTO B CePHH M3 rnge=100 HcnbITaHUH KOJHYECTBO yCHNEWHBIX MpO-
rHo30B (n'=n;; + ng) cayuaiino BMecto 50 oxkasajocb paBHmM 70.
Hcnonb3ysi GHHOMHAJIbHOE pacrpejesieHne

Pi(n) = —rr el K (1L — K™, (68)

n’ !(noo—n,) |

rae ng==100, n’=70, K=0,5, nonyuyuM BepOSATHOCTb, KOTOpas NOKa-

3BBaeT, YTO B JAHHON cepHH 3adUKCHpOBaHHas ycnemHocTs PP =0,7
OKazajacb CaydailHO# (3Ta BepOSITHOCTh HA3bIBA€TCA YPOBHEM 3HaYH-
moctH). OHa cocTaBasieT

100

70
1— Y P(n)= Zﬂ P, (n’) ~ 0,0003.
n'=l n’'=

CaepnoBartesbHO, ¢ BeposTHocTblo 0,9997 HysaeBas rumoresa OoTBep-
raercs ¥ MOXKHO YTBEpPXKAaTb, YTO IPEUMYLIECTBO MeTOAHYECKOro Ipo-
THO32 Hajl CTAHJAPTHBIM AEHCTBHTENBHO cyllecTByeT. OTMEeTHM, YTO
B NpaKTHKe METeOpOJIOTHYECKHX HCcJeA0BaHHH B 06JacTu JA0.1rocpod-
HHX [POrHO30B NOTOJABI B Ka4eCTBe IMOPOroOBOrO 3HAUEHHs NPHHATO HC-
NONb30BATh YPOBeHb 3HAYUMOCTH, paBHBIA 0,05.

2.2.6. MOXHO PEKOMEHAOBATb YNPOUIEHHBIA CIOCO6 NpPOBEPKH HY-
neBolt rumorTesnl. B cayuae koria K 6ausko K 0,5, GuHOMHAJbHOE
pacrnpejeneHHe NpuOaHKAeTcs K HOPMaAbHOMY yXKe IpH g = 25.
Bocnosbayemcst cBolicTBaMH HOpMaJIbHOTO pacnpejenenus. Kak usse-
CTHO, HOPMAJ/IbHO pacrnpeneieHHas ciyyaiHas BeJHYMHA IOJHOCTHIO
ONHCHIBAETCA CPeJHHM 3HaueHHeM n’ M CPEHHM KBajJpaTHUECKUM OT-
KJOHEHHEM ©, KOTOPO€ PaCCYHTHIBAETCHA C MOMOIIbI0 COOTHOLIEHHS

o=[no(l —K)K]".

IMoncrasasis 3HaueHus: ng ¥ K A5 paccMatpuBaeMoro mpyimepa B 3710
COOTHOIIeHHe, HaxoauM o=>5. Takum o6pasom, clelyeT OLUEHHTb Be-
POSITHOCTb COGLITHS, NpPH KOTOPOM BEJHYHHA 1, HAa JAaHHOM OTpe3kKe
HCIWTAHKH CJYYaliHO M3MeHMJa CBOe cpeiHee 3Hauenne ¢ 50 Ha 70.
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HamoMHHM HeKOTOpble CBOHCTBAa HOPMAaJIbHOTO paclipefle/ieHHs: Be-
POSITHOCTb 3HAUYEHHS, NPEBLILIAIONIEr0O Cpe/lHee 3HAUeHHE BEJHYHHBI 60-
Jee yeM Ha 20, cocraBasier okoso 0,05, a Ha Bennuuny 6GoJsee 30 —
okoso 0,001. B ananusupyemoM ciayuae 26=10, 36=15. CaenoBa-
TeJIbHO, HyJleBasl THIIOTe3a OTBepraeTcs ¢ ypOBHeM 3HAYHMOCTH MeEHb-
e, yem 0,001.

2.2.7. TlpeanoniokuM Temnepb, YTO NPOBOAHJIHCh HCIBITAHHA ABYX
KOHKYDHDPYIOIIHX MeTOJOB MpOTrHO30B. TabjHua COMPSKEHHOCTH BTO-
poro Meroaa npeicrasieHa taba. 15.

Ta6auua 15
Ta6auua cOnpsKeHHOCTH METOAHYECKOr0 NpPOrsHosa Ne 2
Ha6mopanocn
Iporuo3s CymMma
@D, [

IT, 26 14 40

I, 24 36 60

Cymma 50 50 100

B stom cayuae ny+n9=62, a 6=4,9. [TockOJbKY 1|+ nge+20 =
A 72, yxe Hesnb3si ¢ ypoBHeM 3HauumocTH 0,05 yTBepKaaTh O NpeuMy-
1lecTBe MepBOro Meroda (AJNS KOTOPOrO fiyy+n12=70) Hajx BTOPLIM.

B cayuae Korfa ofHO H3 IPOTHO3HPYeMHX COOBITHH SABJSeTCS pel-
KuM (Hanpumep, @, — cunpHas 3acyxa, Py — OTCYTCTBHE CHJIBHOH 3a-
CyXH) AJst MPOBEPKH HYJIEBBIX THIOTE3 HYXKHO HCIOJb30BATh 3aKOHWI
He GHHOMMAJILHOTO (MJIH HODMAJILHOI'O) paclpejesieHHusi, a pacnpeje-
aenus [layccona.

2.2.8. [lns yray6JeHHOrO aHaJ/H3a KayecTBa ABYX(a3HOro MPOrHo3a
PEeKOMeHyeTCs HCMOJIb30BaTh MePhl YaCTHYHOH TOYHOCTH OTHOCHTEJbHO
HHAHBHAYaJbHBIX cOOBITHE. K HHM OTHOCATCH JBe TaKHe XapaKTepH-
CTHKH:

Mepa TOYHOCTH JJisl (DaKTHYECKH OCYILeCTBHBIIETrocs COOBITHSA;

Mepa TOUHOCTH OTHOCHTEJIbHO UHCJA NPOTHO30B COOLITHS.

H7st i-ro coOBITHST 3TH Mephbl 0603HAYAIOTCA HY u Hf. Onu na3wiBa-
I0TCA ONpaBAbIBAEMOCTbIO NMPOTHO3a (a3l M ee NpeAyNnpeXAeHHOCTbIO
¥ 3aMHCHIBAIOTCH CledYIOHM 06pa3oM:

H]O=nu/fl10; Hf=nll/”v02;

Hzo = nzz/nzo; HQF = n22/’102- (69)

OnpaBabiBa€MOCTH MPOTHO30B pa3jiHYHHIX (a3 H MpefynpexaeH-
HOCTH 3THX (a3, paccUuTaHHble MO AAaHHBIM Taba. 13—15 ¢ ucnosb3o-
BaHueM ¢opMyn (69), npuBeneHs B Taba. 16.
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Ta6auua 16

OnpagabiBaeMoCcTn NPOrHO30B pasanyubix $as
H HX NpeaynpexAeHHOCTH

Ta6aHua H? Hf ”20 . H;
13 0,70 0,60 0,67 0,80
14 0,50 0,40 0,50 0,60
15 0,65 0,52 0,60 0,72

U3 panupix Taba. 16 BHAHO, 4TO H ONMpPaBABIBAEMOCTb, H Npedylpe-
XKIEHHOCTb 1O nepBOH MeToiguke (cM. Taba. 13) npeBocxomsiT aHaJjo-
THYHbIE TIOKa3aTeJH [0 APYTHM MeTOJaM.

2.2.9. HMudopmauus, copepxauiasici B TabJaulie CONPKEHHOCTH
IpOrHo3a 6MHAPHOrO MPH3HAKAa, 4acTo OOBEeAUHSeTCs] B OLHH HHAEKC
0, ONpeesieHHbI B HHTepBaJe oT —1 1po 1,

p= N+ gy — 4y — Ny . (70)

oo

Hdas Tta6a. 13—15 3TOT HHAEKC, YacTO Ha3bIBaeMbll KauyeCTBeHHBIM
KO3(h(HIHEeHTOM KOppeJasiuud, cocrasJjsier cootBercrsenno 0,40, 0,0,
0,24.

JKenatenpHo, 4TOOBI KOMMOHEHTH BEKTOpAa-NpPeAHKTAHTA (SBJSIO-
mpecss OHHAPHBIMH NpPH3HAaKaMU) OBLIM JHHEHHO He3aBHcHMBL. Toraa
Ta6JHIBl CONPSXKEHHOCTH MOTYT OBITH NOCTPOEHBI IJsi KaXAOTO MNpO-
rHo3a. [1o COBOKYNHOCTH TakKHX TaGJIHI[ CONPSI)KEHHOCTH MOXKHO pac-
CUHTAaTb He TOJbKO CpEJHHE 3HAUeHHs] MePeyHCJEeHHBIX MoKa3aTejael
KayecTBa, HO HX H3MEHUYHBOCTH. DTO JaeT BO3MOKHOCTb 60.ee NOJHO
IPUMEHATh METOAbl MAaTeMaTHYeCKOH CTATHCTHKH IJA NMPOBEPKH HyJe-

BBHIX T'HIOTe3. B yacTHOCTH, MO cpellHEMY 3HAUEHHIO p H CPEJHEMY KBa-
APaTHYECKOMY OTKJIOHEHHIO Op (YYMTHIBas, 4TO NIPH HeGOJBIIHX 3HA-
YeHHSIX p paclpefieseHHe 3TOro HHAEKCa NOZYHHSIeTCH TayCCOBCKOMY

3aKOHY), MOXKHO OLIEHHTb 3HAYHMOCTb Pa3JIHUHH p ABYX MeTOLHYECKHX
HJIH METOAMYECKOrO M CTaHAapTHoro mnporxHosoB. Hanpumep, Taba. 17
JaeT BO3MOXKHOCTb MPOBEPHTb THIOTE3Y O HECYIIECTBEHHOCTH OTJIHUHA

cpesHero 3HaueHHs p or 0 npu 5 %-M ypoBHe 3HauMMocTH. B Tab.. 17
NpUBEAEHb 3HAYEHHS Op, HHKE KOTOPHIX OTBepraercss (C ypoBHeM 3Ha-

yuMOCTH 5 %) runoresa o HecyuleCTBEHHOCTH OTJHuHs p oT 0 npH AaH-
HOM KOJIHYECTBE HCOBITaHHi rng. Hanmpumep, ecan B cepuu u3 nee=30

HCMHITAaHUE cpelHee 3HayeHHe p oka3ajocb paBHeM 0,10 u cpennee
KBajJpaTuyeckoe OTKJIOHeHHe o, = 0,25, To OlleHKy p MOXHO ¢ 95 %-#
BEPOATHOCTbIO CUHTATb 3HauuMoi. Ecau Onl npu TOoM e o6beMe BH-
6opku o, okasajoch paBHEM 0,30, To npu 5 %-M ypoBHE 3HAYHMOCTH
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p, pasnoe 0,10, craTucruyeckH He oTanuaercs oT p==0. as npome-

KYTOYHBIX 3HaYeHHH 5 H Noo AonycruMma HHTEPNONALHUA JAaHHBIX
Taba. 17.
Tabauua 17
Hoporosbie 3Hauenus 0, OGecneuusatoumue 5 %-i

YPOBeHb 3HAYHMOCTH HHJEKCa anu 3afaHHOM 06beme
BRIGOpKH 11

P
noo
0,10 0,15 0,20 0,25
30 0,28 0,42 0,56 0,71
40 0,33 0,50 0,67
50 0,36 0,54 0,73
100 0,52 0,78

2.2.10. Jpyroit ¢popMoit KauecTBeHHOTO KO3 (PHUIIHEeHTa KOppensiLHH
ABJAETCS BhHIpaXKeHHe

Ny1Nas — Nyt
R= 117825 127821 . (71)
A/ Mionsorio e
KauecTBo nporso3os, OLUeHEHHOE ¢ MOMOILIbIO 3TOr0 MOKAa3aTes MO
naHHeiM Taba. 13—15, caepyomee: R=0,38, R,=0, R;=0,28.
2.2,11. YHuBepcalbHOH XapaKTePHCTUKON HaJeXKHOCTH MeTOoja Mpo-
THO3a fIBJISIETC Mepa MacTepCTBa
U—U,

S=T=0 72)
rae U u Uy— mobble u3 nepevyHCHeHHbIX OKa3aTe el YCIeWHOCTH CO-
OTBETCTBEHHO MEeTOAHYECKHX H CTaHAAPTHBIX NPOrHosos; Uy — ycneui-
HOCTb MAeanbHOro mporHosa. Hanpumep, npu U=P,; (yuuThBasi, 4TO
Uy = 1) Mepnl MacTepcTBa, pacCuuTanHble Mo AAHHBIM Taba. 13—15,
COCTABAT:

S =210 —04; 5,=0,;
Sa=0,24.
Ipu U=H? Mepu macTepcTBa 6yAyT paBHLI
Si=-22=05 —034; 5,=0; S,=0,20.

Ins upeanbHBIX MPOrHO30B Mepa MacrepctBa S=1, npu S==0 xa-
9eCTBO METOJHYECKOrO INPOrHO3a HaXOAHTCH HA YPOBHE CTAHAAPTHOrO
# npu S<0— HHXKe CTAHAAPTHOTO NPOTHO34.
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Hcnonp3oBaHne Mepe MacTepcTBa B KaueCTBe XapaKTEPHCTHKH Ka-
JyecTBa AA€T BO3MOXHOCTb NPOBOAHTb CPABHEHHE YCNEIIHOCTH TeX Me-
TOAOB NPOTHO3a, B KOTOPHIX IPAaHHUBI MEeXAy ABYMs KJaccaMH Ipe-
JIHKTaHTa (a CJeJ0BaTeJIbHO, H COJepXKaHHEe NMPOrHO30B) OTJIHYAIOTCS
Ipyr OoT apyra.

Pa3yMeeTcs, AONYCTHMBl H ApPYrHe NpHEMBl H OLEHKH AJs ONpenc-
JIeHHs1 KauecTBa MeTONOB JBYX(a3HbBIX NDOTHO30B, OCHOBAHHLIE HAa aHa-
ause TabJaui compsKeHHOCTH. IIpM 3TOM HYXKHO CTPEMHTbCA K IO-
CTPOEHHIO TaKHX OLEHOK KauecTBa, paclpele/eHHs BepOSITHOCTEH
KOTOPHIX aNNpPOKCHMHPYIOTCS H3BECTHEIMH 3aKOHaMH. B stom cayuae
BLIBOAB O 3HAYHMOCTH INOKa3aTesefi KayecTBa NMpPOTHO30B GyayT cra-
THCTHYECKH 00OCHOBAaHHBIMH.

2.2.12. [Ipu nojaBeleHHH HTOTOB HCHBLITAHHA 00f3aTEJbHBIMH NOKa-
3aTe/IIMH KauecTBa ABYX(a3HLIX NMPOTHO30B ABJSIOTCH XapaKTEPHCTHKH
P, u p nByMepHO#l TaGJHLBI CONPSIKEHHOCTH, BhHIUHC/IsEMble 1O HOp-
myaaMm (67), (70).

B Tex caywasix, Koraa aBa NPOrHO3HPYeMBIX KJjacca sIBJASIIOTCS Cy-
UIECTBEHHO HEPaBHOBEPOSITHHIMH, HEO6XOAMMO ONpefessdTb ONpaBAbl-

BaeMOCTb H NpelyNpex/IeHHOCTh NPOTHO30B 0GOHX Kaaccos (HY, HY,

H9, HY), paccunrannbix no dopmyaam (69).

2.2.13. AHanorHYHble OLEHKH AOJDKHH OBITh PaCCUMTaHBl AJS Onpe-
JleNleHHsT KayecTBa ONEPATHBHBIX H CTAHAAPTHHIX NPorHo3oB. CpaBHH-
TeJbHbIH aHaJH3 3THX OLEHOK NO3BOJIHT CAeJaTb BHIBOA 006 3(p¢deKTHB-
HOCTH MeTOZAa B NepHoX HcnbiTaHHH. IIpH 3TOM HeOOXOAHMO PaCCUHTHI-
BaTb Mepy MacTepcTBa Syer N0 dopMyse (72) c¢ ucnoab3oBaHHEM
NepeyncyeHHbX BHIE OLEHOK HCNHITHBaeMoro (onepaTHBHOTO) CTaH-
JIapTHOTO H HAEaJbHOrO MPOTHO30B.

2.3. OueHka MHOro(a3HbIX NPOTHO30B

2.3.1. O6bexTaMu MHOrochasHoro NpoOrHo3a sIBJAAIOTCSH, KaK IPaBuUJo,
JHCKpEeTHHe HelepeceKalolllecss KJacchl 3HaueHHH MeTeopoIorHIeCKOro
ssneMeHTa. [IpuMepsl MHOTOga3HEIX NPOTHO30B: KJAacCChl 3HAYEHHH TeM-
nepaTyps H OCaJKOB (HOpMa, 6OJbliie HOPMBI, MEHblle HOPMbI), THIH
aTMocepHOit 3acylJHBOCTH (HOpMaJbHasA, cjabas, cpeaHeli HHTeH-
CHBHOCTH, CHJBbHAS) H T. X.

2.3.2. IToaxoarl K OLEHHBAHHIO MPOTHO30B MHOro¢asHeIX MeTeopo-
JIOTHYECKHX 3JIeMEHTOB HJH SIBJEHHII MOXHO PacCMOTpeTb Ha NpHMe-
pax BepHGHKaUHH Tpex(dasHBIX NPOrHO30B.

[TocrpouM Tabauny (MaTpuly) CONMPSKEHHOCTH AJs METOLHYECKOTG
NPOTHO3a JJIsi Ngo CAy4aes no TpeM ¢asam (dopma 20).

Ias cny4aiiHOTO 1POTHO3a MOCTPOMM TaKxKe Tabuauuy (MaTpuuy)
conpsixkenHocTH (dopMa 21), 3jeMEHTB KOTODOIl OnpelensiloTes no
dopmyae

nip = Rono; "Moo (73)
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Q®opma 20
TabaHua cONpsMEHHOCTH AN METORHYECKOro NpOrHo3a
Ha6awnanocs
TIporuo3s Cymma
P, D, D
I, nn nyy ns Ry
I, na Ngy na3 ngo
I3 Nay Nag Nas 3o
Cymma no ngy no3 oo
®opma 21
Ta6auna cONpsAXEHHOCTH AAH caydyalHOro NpPOrHo3a
Ha6aonanocs
Mporuo3 Cymma
b, @, (o2
’ ’ P
I, ny n n3 Mo
’ ’ ’
I, Ny, Roo Nog ngo
n ’ ’ 4
3 13 ) 33 130
Cymma Ny, Noa No3 ngo

Has Toro uto6el onpefejuTh 3HGHEKTHBHOCTh METOAMYECKHX TNpO-
THO30B, cHOPMYJHPYEM HYJEBYIO CHIOTe3y: TAGJHIbI CONPSIKEHHOCTH
METOJAHYECKOTO H CTaHAAPTHOrO (HampuMep, CJOyYyalHOro) HPOTHO30B
CTATHCTUYECKH HE OTJHYAITCA IAPYr ot apyra. Ilis NmpoBepKH 3TOro
NpeAnoNoXKeHUuss (GOPMHUPYETCS] CTATHCTHKA KpUTepus %2 CAEAYIOLIUM
o6pasom:

3
Z nil nil)z (74)
il
3ameTHM, uTO %2 MOXXHO PAaCCYHTHIBATDH JIHIIL B TOM CJydae, KOraa
HH OJLUH M3 3jeMeHTOB MaTpuu {n} u {n’} He Menbue 5.
Teoperuueckoe pacnpepeseHue x? XOpOLIO H3BECTHO W 3arabyau-
poBaHo. Eciu ABe cpaBHHBaeMble MaTPHIbI CHJIbHO OTJHYAIOTCH OAHA
oT Apyro#, x2 Beauko. Korna 3Hauenus y? 6ojblie 3apaHee ONpejeJeH-
HBIX IpEeNeJOB, HYJIEBYIO THIIOTe3y OTBEPraloT M A€JAl0T BBIBOJ, 4TO
YCHELUHOCTh MeTOAHYECKHX NMPOrHO30B 3aMeTHO OTJMYaeTcs OT yclell-
HOCTH CJy4ai#HOro NporHo3a. YpoBeHb (a), NPH KOTOPOM OTKJIOHSETCS
HyJleBasi THIIOTe3a B HCCJAEJAOBAHUSX MO JOJTOCPOYHBLIM NMPOTHO3aM IO-

i=1]=
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roiH, 06LYHO cuuTaercss paBHbiM 5 Y. IloBepuTesbHbIE FPAHHLB KPH-
Tepusi %2, NPH KOTOPHIX OTBEPraercs HyJeBas THNOTe3a, 3aBHCAT OT
yHMcia cTeneHedl CBOOOABI m, KOTOPOe PaBHO HHCJY 3JIEMEHTOB MarT-
pHIbl MHHYC YUCJO orpaHuuenuii. Inas ganuerx dopm 20 u 21 uuncao
OrpaHHuYeHH# pPaBHO 5. 3HAUHT YHCJIO cTeneHeil CBOOOAbI PaBHO m=—
=9 — 5=4. PaccMOTpuM npuMeHeHHe KpHTepHSA X? Ha mpHMepe.

2.3.3. las nmpuMepa NOCMOTPHM TaGJHLy CONPSAXKEHHOCTH AJS Me-
TOZHYECKHX NPOTHO30B METEOpOJIOrHYecKOro 3sjeMeHTa aaa 100 cay-
yaeB No TpeM ¢asam (Taba. 18) u Tabauily CONPAXKEHHOCTH AN CAy-
YafiHbIX TPOTHO30B, 3JIEMEHThl KOTODOH OINpeAensiloTCH C MOMOLIbIO
¢opmyan (73) (raba. 19).

Ta6anua 18
Ta6anua conpsMeHHOCTH AN METOAHYECKHX NPOTHO30B (MpHMEp)
Ha6monaaoch
ITporxo3s Cymma
o, @, [N
I1, 15 15 10 40
I, 5 10 15 30
I, 10 5 15 30
Cymma 30 30 40 100
Ta6anua 19
Tabanua cONpsXXKeHHOCTH AJs Cay4afHBHIX NPOTrHO30B (NpHMep)
Ha6monanocs
Mporno3a Cymma
D, D, D3
I, 12 12 16 40
I, 9 9 12 30
I, 9 9 12 30
Cymma 30 30 40 100
Paccqm‘aeM

Teoperuueckoe 3HaueHHe x2 nas m=4 cocraBjasieT 18,46 npH a=
=0,1 %; 1328 npp a = 1% u 9,49 npu o = 5 %. Takum obpasom,
cyds no AaHHbIM Ttab6a. 18 u 19, Hu npu 5 9% Hu tem OoJsee mpu 1 u
0,1 %-X ypOBHSIX 3HaYHMOCTH HeJb3sl OTBEPraTh T'HIOTE3y O NPHMEpPHO
OJIHHAKOBOH YCNEIIHOCTH MeTOAHYECKHX H CJAY4aiHBIX IMPOTHO30B.
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Ins oueHKy 6JH30CTH JAHHBIX TaGJHI CONPSXKEHHOCTH MeToaHYe-
CKHX H CJIy4aHHBIX TIDOTHO30B MOXKHO HCIIOJIb30BaThb HOPMHPOBAHHHIH
nokasaresb Yynposa — [Tupcona

X2
o=[2]" (75)
rie ¢ npHHuMaer 3HaueHus or 0 go 1. Ilpu ¢=0 meropuueckue npo-
THO3Bl MOJHOCTHIO COBNAAAIOT €O CAyYa#HBIMH, NpH ¢==1 MeronaHYe-
CKHe MPOTHO3H SBJSAIOTCS abCOJIIOTHO TOYHHIMH. [loCKOJIBKY mokasa-
tesib Uynposa — [Iupcona Bcerga npHHHMaeT HeOTPHILATe bHBIE 3HAUe-
HHSl Jaxke B CJydyasx 3aBeAOMO IJIOXHX NPOTHO30B, NOJb30BAaTbCS MM
AJS Cy>KAEHHS O KayeCcTBe NPOrHO30B He oueHb yjAo6HO. [las mpuBe-
ZJeHHoro npumepa (tab6a. 18 u 19) ¢=0,3.

2.3.4. Tlpu cpaBHHTENBbHOH OLEHKE MeTOHOB AOJIOCPOYHOTO Mpo-
THO3a MOXHO HCIIOJIb30BAThb NOHSITHE KJAHMMAaTHUYECKOro nporxosa. Ilycts
0O MpOBeNeHHS HCNbITAHHH H3BECTHBHl NOBTOPSEMOCTH KaXXAoH @asul
aBjedus. [Iporno3 HauboJsiee BeposiTHOH (a3nl (ecau Takas cymiect-
ByeT) acCCOUMHpYeTcs C KJAMMATOJOTHYecKHM mporHosom. Ta6auua co-
NPSKEHHOCTH KJIMMAaTOJIOTHYECKOrO NpPOrH03a sBJisieTcs MaTpHLed,
B KOTOpPOIi JIHWbL 3JIeMEHTbl OAHOH CTPOKH (HOMep KOTOpPOH COOTBeT-
CTBYeT HOMepy HauboJjiee BepOATHOH (Dasbl) SIBJASIOTCS He HYyJEBbIMH.

Hanpumep, moTopsiemocTd TpeX (a3 siBJeHHS, pacCUMTAHHbIE 1O
apxuBHO# BbIGOpKe, paBHH [;=0,20, f,=0,50 u f3==0,30. OueBupHO,
yto Gasupyloluicss Ha 3TOH HHGOPMALKUH CTaHAAPTHHIT KJIHMAaTOJOTH-
yecKHi{l NPOTHO3 3aKjaioyaeTcss B IPeACKa3aHHH KaXAbill pa3 TOJbKO
BTOpOIf ¢asbl sBaeHus. [as cepun u3 100 ucmelTaHuil, NpOBeAEeHHOH
Ha TeX xe GakTHYECKHX JaHHBIX, 4TO U B Tabua. 18, crpourca Tabauna
CONPSIKEHHOCTH /s KJIHMAaTOJIOTHYeCKOro nporHosa (taba. 20).

2.3.5. B mpakTuke onpeleseHHs YCIeIUHOCTH AOJTOCPOYHBIX MPO-
THO30B [MOTrOAbl 060JblIOe paclpoCTpaHeHHe NOJYYHJIa MEeTOAHKa HC-
MOJIb30BAHUS MAaTPHIL LieHbl IPOrHO30B

Cu C, Cy
C= C21 sz Cza ’ (76)
Csx Cae Csa
Ta6auua 20
Taﬁ.nuua CONPANXKEHHOCTH AAA KJIHMATHYECKOro nporHo3a
Haé6aopanoch
ITporxo3s CymMa
@, [ @,
I, 0 0 0 0
I, 30 30 40 100
Il; 0 0 0 0
Cymma 30 30 40 100




Pl 52.27.284—91 C. 93

HOPANOK KOTOpO#t ONpefieIfeTcst NOPSAAKOM MAaTPHIK CONPSIAKEHHOCTH.
OueHka kayecTBa IPOH3BOAHUTCS MO popMy.Jie

3 3
1
r——L i; /; Ciini;. 77)

2.3.5.1. Marpuua C HOMXKHA CTPOHTBCA C YYETOM HHTEPECOB KOH-
KpeTHOro notpeburensi. Ecin cTouMocTh olIHO6KH NPOrHO3a HEH3BECTHA,
TO MOXHO peKOMeHAOoBaTh MaTpuuy C caelyoliero Buaa:

1 05 O
c=|o02 1 02 |. (78)
0 05 |1

HecuMMeTpuuHOCTh 3TOH MaTpHUBL OOyC/AOBJEHA CTPeMJIEHHEM NOJY-
YUTb OJMHAKOBYIO CYMMY 3JIEMEHTOB KaXJOH CTPOKH H TEM CaMbIM He
JONYyCTUTb, 4YTOOb OAHA M3 NPOTHO3HpYeMbiX (a3 Owlia Gojiee «BbI-
rojHa» AJ/5 OLEHKH, UeM OCTaJbHble.

2.3.5.2. OueHKa NMPOrHO30B BBIYHCJAAETCA C NMOMOIULIO Gopmya (77)
u (78). lanss MaTpullbl CONPSXKEHHOCTH METOAUYECKHX NMPOTHO30B

Ter == [(15 4+ 10 -+ 15) -+ 0,5 (15 +5) + 0,25 (5 4 15)] = 0,55.

Jais MaTpHuubl ciydyalHbIX NMPOrHO30B NOAYYHM Tcp=0,49. [Tpenmy-
1eCTBO METOJHYECKHX INPOTHO30B HaA CAy4YaHHBIMH cocraBaser 6 9.
OueHka KayecTBa AJsl KJIHMATOJOTHYECKOTO MPOTHO3a, PacCYMTAHHAS
¢ ucrnonb3oBaHueM cooTHoweHHid (77) u (78), Tyn=0,48. Ilpu atom
TPEeUMYIIECTBO METOAMYECKHX NPOTHO30B HAA KJHMATOJOTHYECKHMY
cocrasJsieT 7 9%.

2.3.6. Ilpu omenke MHOrodasHbiXx NPOrHO30B NPHMEHHMbI MHOTHE
KDHTepHH, TNpuBeAeHHbe B N. 2.2. B 4acTHOCTH, KaK MPaBHJIO, YKa3bl-
BalOTCA 3HaueHHus P,, BhluHcAsseMHEe no ¢dopmyJte (67), xapakrepusywo-
1I[He JOJIO TOYHHIX NMPOTHO30B (OTHOLIEHHe CYMMBbl [HATOHAJbHBIX 3Je-
MeHTOB TaGJIHIBl CONPAMXKEHHOCTH K OGIIEeMY YHCHY nporxosos). Hus
METOJHYECKHX, CJYYaHHBX H KJIHMAaTOJOrHYECKHX MpPOrHO30B (CM.

Tabn. 18—20) PY°"=0,40, P{"=0,33, P}"=0,30 cooTBeTCTBEHHO.
Mephl MacrepcTBa, paccuuTaHHble no ¢opmyse (72) Ans pasaHYHBIX
nokasarteJell ycnelwHocTH, He mnpeBbicuan 0,15. Bce 3Tu naHHHe He
NpOTHBOPEYAT yKe CAeJaHHOMY BHIBOAY O TOM, YTO KauecTBO METOJH-
YeCKHX NporHo3oB (cM. Ta6ua. 18) mMano oTJaHYaeTcs OT KayecTBa CTaH-
JapTHBIX MPOTHO30B.

2.3.7. B uesoM MOXHO 3aKJIOYHTb, YTO MJsl ONpeAeseHHS yCIell-
HOCTH MeTOZa MHOro¢asHEIX NPOrHO30B PACCUHTHLIBAIOTCSA C HCNOJb30-
BaHHeM TaGJHIbl CONPSIKEHHOCTH KaK MHHUMYM TPH MOKasarteis: 2
P, u T coorBerctBeHHo no ¢opmyaam (74), (67), (77). Ilpu stom
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Mmatpuua C;; nasi Tpexdpa3Horo NpefiHKTaHTa HMEeT BHJ

1 05 ©
c=|02 1 02|,
0 05 1

AJIS1 4eTHpex@asHoro —
1 067 033 0
0,45 1 045 0,10
0,10 0,45 1 045 |’
0 033 067 1

A naTudasHoro —

1 075 05 025 0
0,56 1 0,56 031 0,07
C=]102 050 1 050 025 {.
0,07 0,31 056 1 0,56
0 02 05 075 1

AHaJIOrHYHHE OLEHKH PACCYHTHIBAIOTCS MO AAHHHIM TabJull conps-
’KEHHOCTH O(HUHMAJBHHIX M CTAHJAPTHHIX MPOTHO30B, 4TO NO3BOJACT
OLIEHUTb Mepy MactepcTBa S no dopmyae (72).

2.4. JlonrocpoyHbie NMPOrHO3bl HENMPEPLIBHLIX 3HAYEHHH
METEOPOJOrHYECKHX 3JEMEHTOB

2.4.1. O6GbekTaMH MAOJTOCPOUYHLIX IIPOTHO30B METEOPOJIOTHUECKHX
3JIEMEHTOB HepeNKo SBJAIOTCS HeNpephIBHEIE BEJNHUYHHHB (CpeAHsis Me-
CsUHAs TeMIepaTypa, Ce30HHasi CyMMa 0oCaiKoB H T. A.). B atom cay-
yae BO3HHKaeT HeOOXOAHMOCTb OILEHKH HHTEHCHBHOCTH TNpPOTHO3HpYye-

MBIX 3HAYEHHH.
2.4.2. Haun6onee npocToii OueHKOH NMPOTrHo3a B {-H TOYKe MOJS ABAA-

eTCsl CHCTeMaTHuecKass ollubKa
Ar=T — ®,, (79)

rae I1;(®:) — npornoctHueckoe (¢aKkTHuecKoe) 3HaYeHHe MeTeopoJIo-
THUECKOr0 3JIeMeHTa; CHCTeMaTHYecKast OWHGKa NPOTHOCTHYECKOro
noasi (BEKTOpa pa3MEPHOCTH Mgy) BHIYHUCASETCS C MOMOIIBIO COOTHO-
HIeHHS

oo

oy
A=A, (80)
i=l1
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a a6bcontoTHas ounbka () —

1 oy
b= ‘;mi]. (81)

OTHOCHTE/NIbHOA OIIMGKOH [LOJrOCPOYHOrO MPOrHO3a MoJiel MeTeo-
POJIOTHYECKHX 3JIEMEHTOB fBJSETCS OLeHKa

Q= — (82)

Noo =i o5

»

Tle o7 —AHCHEpCHs 3jeMeHTa B i-ii Touke. CJlefyeT OTMETHTb, UTO

cpelHee 3HaueHHe Q B CepUM M3 N HCNHTAHHH SIBJISETCS MOKa3aTeJb-
HBbIM, €CJIH 7 AOCTAaTOYHO BeJHKO. Meton, ans Kotoporo Q<<Il, umeer
npeuMyLIecTBO HaJ KJAHMATOJOTHYECKHMH IIPOTHO3aAMH.

HHoraa ucnosb3yercs nokasartesb K, XapaKTepH3YIOLUHHA YHCJIO TO-
Yyek (B NpOLEHTAaX), AJs KOTOPHIX aGCoJIOTHAs owH6GKa MPOrHo3a Me-
TEOpOJIOrHYEeCKOr0 3JieMeHTa MeHblle ero CpeaHero KBaJpaTHYeCKOro
OTKJIOHEHHS

K=_! HZ 8 {'—A—'} (83)

n [¢£3
00 i=1 i

3nech 8;=1, ecan A;/o;<<l1, u 6;=0 B nporuBHOM caygae. Ecau pac-
npefesieHHe BepPOSTHOCTEH 3HAYEHHH METEOpPOJIOTHYECKOrO 3JeMeHTa
ONUCHIBAETCS] HOPMAJIbHBIM 3aKOHOM, YCHELIHBIM MOXHO CYHTAaTh Me-
TOJ, AN Kotoporo K>0,68.

OnHoit u3 HauGoJsiee MOMYyJSPHBIX, 0COGEHHO 33 PYGEeXoM, OLLEHOK
KauecTBa fIBJSETCH KBaJpaTHYeCKasl NOTPEIIHOCTh NMPOrHO3a

1w
n=— Z A (84)

i=1

Ilpeacrasasier uHTepec TOT ¢akKT, 4TO 1 MOXKeT OHTbh pasgeNeHO Ha
JIBe COCTaBJsIOIIHEe, KOTOphle OMHCHIBAIOT HEKOTOpHIe CBOACTBA NpO-
HO30B:

1= -3 + - ) [ — @) — ([T —T)]" (85)

oo ;=

[TepBoe cnaraeMoe B nmpaBoit 4acTH BHpaxeHHs (85) mpexcraBasier
co6ofi KBajzpaT cpejlHeH OIIHKOKH, BTOPOE cJlaraeMoe XapaKTepH3yeT
H3MEHYHBOCTb MPOTHOCTHYECKHX OLIHOOK.
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BaxHOH XapaKTEepHCTHKOH JIMHEHHOH 3aBHCHMOCTH MEXAY HpOTHO-
CTHYECKHMH H (akTHYeCKHMH 3HAUEHHSIMH METEODOJIOTHYECKHX 3Je-
MEHTOB fiBJfeTCsl KO3(DQHUIHEHT KOPpPeasiiiu

3 (11, — ) (0 — )
r (1, ¢)=-"= . (86)

%

Ha 3nauenue koadduunueHTa KOpPeIsALHH OKa3hIBAIOT BAHSAHHAE KJH-
MaTHYeCKHe OCOGEHHOCTH NPOCTPAHCTBEHHOIO paclpejesieHus 3Je-
MeHTa. [103TOMy peKOMeHAYyeTCs PacCUHTHBATL 7 MeXKAY NPOTHOCTH-

YeCKHMHM H (aKTHUeCKHMM aHOMaausamH, T. e. IL;=Il; ; —I1;, @;==

=®,;; — ®;. B aanHOM csaydae HHIEKC [ COOTBETCTBYET HOMEDY TOUKH
(nyHKTa), j — MOMEHTY BpeMeHH.

B 1o BpeMs Kak BHOOpOUHHE 3HaUeHHS K03 (HIHEHTa KOppeasunH
He NOJYHHSIOTCS H3BECTHHIM 33KOHAM paclipeflesieHHs, HOpPMaJbHO pac-
npejesieHHOH SBJAsETCS BeJHYHHA

Z=—[n(l+r)—In(—r). (87)

CpenHee KBafpaTHYeCKOe OTKJIOHEHHE (0z) BEJHYHHH Z NpaKTH-
YeCKH He 3aBHCHT OT HCTHHHOH KOppeJSUHH M ONHCHBAaEeTCH COOTHO-

LHIeHHEeM
oz =1/4/ny — 4. (88)

Taxum 06pa3oM, AJisi OLEHKH 3HAYHMOCTH BEJHUHHH Z MOXHO BOC-
NOJIb30BaThCs TabJNHIIAMH HOPMAJbHOIO pachpele/eHus.

2.4.3. Ecan paccMaTpHBaTh NPOTHOCTHYECKHe H (hakTHYecKHe abco-
JIIOTHBE€ 3HAYEHUSI METEOPOJIOTHYECKUX 3JIeMEeHTOB KakK fgp-MepPHbIE BEK-
TOPH, TO CTeNeHb GJH30CTH MeXAYy ABYMS TAaKHMH BEKTOPAMH MOXKHO
XapaKTepH30BaThb KOCHHYCOM yIJia MeXAy HUMH

1,0, (89)

COSQP = ————7 17 >»
® (mm,o,) /2
UNH
Moo
IT;d;
COSp=—i . (90)

PP
«/ RPIL

ITpu 3TOM cOS @, ABJAAIOIKIACT Mepoi napaJiebHOCTH BekTopoB I H

®, usmenserca or 0 xo 1. DpdeKTHBHHM MOXKHO CYHTATb NPOTHO3,
COS @ KOTOpOTO (IpH HEBO3MOXKHOCTH ONpe/iesleHHs! MeTOAHYeCKH 060-
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CHOBAHHOIO NOPOroBOrO 3HAaueHHsi), MO KpafiHell Mepe, He MeHblle

7
TN 0,7.

B oruerax 06 HCNBITAHHSX CJeAyeT NPHBOAHTb He TONbKO CPELHHE,
HO W 3KCTpeMajibHble OLEHKH KayecTBa NPOrHO30B 33 MEPHOJL HCIbI-
TaHHH.

HJs onpepesieHHss Mep MacTepcTBa METOLOB NMPOTHO30B HENpPEpHIB-
HBIX BeJHMYHH TaKXe MOXeT GHTb HCHOJb30BaHa ¢opmyna (72). Pac-
cuuTaeM Mepy MacTepcTBa S Ha KOHKpeTHOM mnpuMepe. Ilycrs cpennee
3HaueHHe a0COJIOTHON OMIMOKH METOAHYECKHX NOJTOCPOYHEIX IPOTHO-
30B TeMmnepatypu (Oyer) 32 MmepHOA HCHHITaHHH coctaBuio 3°C, B TO
BpeMsi KakK a6CoJIIOTHAsA OIIHGKA KJAMMATOJOTHYeCKHX MPOrHO30B (Oka)
paBua 2°C. OueBHAHO, YTO AJsI MAEanbHOro nporHoda &=0. Mepa
3—2
0—2
0 HEINPHrOLHOCTH METOAAa AJis HPaKTHYECKOro HCmoJsb3oBaHus. Ecau Ha
TOM Xe Marepuaje AJs APYroro merofa Ouer=1,5°C, T0 Mepa Ma-
CTepCTBa TAKOro MeToAa cTaHer paBHo#dl S=0,25. dta BesnuMHa CBU-
JLEeTeNbCTBYEeT O NpeuMYIecTBe METOAHYECKOro NMporHosa Haj KJHMa-
TOJIOTHYECKUM.

2.4.4. Hau6osiee 4acTo HenpepbiBHEE 3HAYEHHS METEOPOJOTHYECKHX
9JIEMEHTOB NIPOrHO3UPYIOTCA B 3aJaHHBIX TOYKax moas. Jas BepubH-
KallHH TaKOTO pOoxa NPOTHO30B B MEPHOA HCNBITAHHS HeO6XOAHMO pac-
CYUHTHIBATh cjefylomue oueHKH: A, §, Q u K coorBeTcTBeHHO N0 (HOp-
mynam (80)—(83). Anasornynble OUEHKH HeOGXOIUMO PACCUHTATb 1Js
onepaTHBHOrO H HaHJy4lIero U3 CTaHZApTHHIX NporHo3os. [locae storo
2 PeKTHBHOCTb METOJUYECKHX NPOTHO30B ONpe/essieTcss ¢ HCNoJb30Ba-
HHeM MepHl MacTepcTBa S, paccuuTaHHOH 1o ¢opmyde (72).

2.4.5. B npensayuux naparpadax paccMorpeH Ha6op NMoKasaTenel
KauyecTBa, KOTOphHle MOXHO HCNOJNb30BaTh [AJs1 Lesell BepHbHKALHHA
JIOJTOCPOYHBIX TIPOTHO30B MOrofAH. 3TOT Habop MOXKHO CyIIeCTBEHHO
PaCUIHPHTb, TaK KaK B IPHHIKIE KaKOH-THGO NepeyeHb OLLEHOK Kaue-
CTBa HeJb3sl CYMTATh HCuepnnBalomuM. KpoMe TOro, MOXHO yTBep-
X/JaTh, UTO He CYUIECTBYeT ¥ KaKoro-1u60 OXHOro nokasartes, HaHJIyd-
WM 06pasoM XapaKTepH3YIOLlero KayeCTBO INPOTHOCTHYECKHX CXeM.

Bmecre ¢ TeM cJaeayer yd4ecTb, YTO B GOJIbIIEHCTBE CJyYyaeB Ha
HCMBITAHHS NepelaloTcsi METOAB MPOTHO30B, B KOTOPHX NMpPEeAHKTaHTH
NpeACTaBJeHN B OJHOM H TOM e BHAe. B 3ToM cayuae ecrecTBeHHO
CTpeMJ/leHHe K perJaMeHTalHH H OLEHOK KayecTBa MPOTHO30B.

Cos

MacrepcTBa B 3TOM cJjydae S= =—0,5, 4TO CBHJAETEJbCTBYET
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3. ATPOMETEOPOJIOTHYECKHE NPOTHO3bI

3.1. Buabl arpoMeTeopoNOrH4€CKHX NPOrHO30B

Arpomereoposioruueckue NPOrHO3H SIBJSIIOTCS OJHHM M3 TJABHBIX
BHAOB 0OCJNYXHBAHHSI OPraHH3aUHMH HAPOJHOro XO3sfHCTBA.

CymecTBYIOIHe METOJAHE arpoOMeTe0POJIOrHYECKHX TIPOTHO30B YCJIOB-
HO MOJKHO pasJesIHTh Ha HeCKOJbKO OCHOBHBIX IpyI.

3.1.1. TIporso3sl arpoMeTeopOJOrHYECKHX YCJIOBHIi:

NPOrHO3 TemJoo6ecneyeHHOCTH BEreTalHOHHOTO NepHOAa;

NPOTHO3 CPOKOB OTTAHBAHUSA H NPOMep3aHHs NMOYBHI;

[IPOrHO3 3aMacoB NPOAYKTHBHOK BJIATH H AP.

3.1.2. ®eHosOrHYECKHE NPOTHO3HI:

NPOTHO3bl CPOKOB HACTYIJIEHHS OCHOBHBIX (pa3 Pa3BHTHS pacTeHHH;

NPOTHO3Bl ONTHMAaJbHBIX CPOKOB Hayaja BECEHHHX NOJieBHIX pa-
60T H Ap.

3.1.3. TlporHossl ypoafHOCTH OCHOBHBIX CEJNbCKOXO3siCTBEHHBIX
KyJbTYp H KauecTBa ypoxas.

3.1.4. TIpOrHO3H COCTOSIHUSL O3HMBIX KYJbTYD B 3HMHHH NEPHOA.

3.1.5. [Tporuo3sl ONTHMaJbHBIX PEXKHMOB OPOLLUEHHS, NOJIeTaHHs 3ep-
HOBBIX KyJbTYp, NPOH3PAacTaHUsi MacTOHILHOH DPACTHTEJBHOCTH H AP.

3.1.6. IIporHo3nl cpOKOB MOSIBJEHHS W PacCNpOCTpaHeHHs GoJie3Hel
H BpeJHTesJeH pacTeHHH.

CylllecTBYIOIIHE METOAB arpoOMETeOpOJIOTHYECKHX MNpPOTHO30B Npe-
AyCMaTPHBAIOT 326,1arOBPEeMEHHOCTH OT OJHOH AeKaAbl O HECKOJbKHX
MecseB.

3.2. OueHKM yCneumHOCTH METOA0B arpomMeTeopoJorHyecKux
nporHo3os

3.2.1. IlpoBeneHHe aBTOPCKHX H NPOH3BOACTBEHHBIX HCNBITAHHH HO-
BBHIX H YCOBEPLICHCTBOBAHHHIX METOAOB arpoMeTeopOJIOTHYECKHX Mpo-
THO30B NO3BOJIsIeT ONpeAesHTh KauyeCTBO NPOBepsieMbIX METOAOB H pe-
IWHTb BONPOC O Lenecoo6pasHOCTH UX BHEAPEHHs B ONlePaTHBHYIO Npak-
THKY. OLleHKa 3THX MeTOJO0B IPOH3BOAHUTCS MyTeM CPABHEHHS PaCyeTHbIX
JNaHHbIX C (akTHYecKH HaObJaloJaeMblM 3HAaYeHHEM NPOrHO3HPYEMOro
aneMenTa. [Ipn 3TOM oueHHBaeTCsl CTeneHb TOYHOCTH pacyeToB 3Haye-
HHIl NPOrHO3HPYEMbIX 3JIeMEHTOB W YTOUHAeTCH TEPPHTOPHS, B Npefe-
Jlax KOTOpPOfl MOXXHO NPHMEHATh HX AJA ONepaTHBHOTO arpoMeTeopo-
JIOTHYECKOro o6C/IyXHBAaHHSA HAPORHOIO X03sHcTBA. 3aKJ/IO4eHHe O Ka-
YecTBe METOAa JeJlaeTcss Ha MaTepHasiaX He3aBHCHMOH BHIGODKH ¢ Mo-
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MOIIBIO JABYX KDHTEDHEB: ONPaBARBAEMOCTH MeToja (y) H ero
omu6Ku P.

3.2.2. OnpaBablBaeMOCTb M€TOAA Yy NMPEACTaBJsieT co6Oi BbIpaXKeH-
HOe B MpOLEHTaX OTHOLIEHHe YHCJAa ONpPaBAaBIIMXCH NPOTHO30B K YHC-
JIy BCeX MPOTHO30B, COCTABJIEHHBIX IO AaHHOMY METOAy

y="5 - 100,

rae n, — YHCJO ONMpaBAaBLIMXCH NPOTHO30B; N — obluee 4yHCIO Npo-
T'HO30B.

ITporuos cuuraercst onpaBAaBLIMMCS, €CJIH ero OMHGKAa He NpeBhl-
maeT AONYCTHMYIO TOTPEINHOCTb, PACCYMTAHHYIO Ha OCHOBAaHHH Cpefi-
Hero KBaJpaTHYECKOTO OTKJIOHEHHS NPOTHO3HPYEMOro 3JjeMeHTa (o)
C yueTOM 3a6s1aTOBPEMEHHOCTH COCTaBJIeHHs NPOTHO3a.

Ecan nporuos cocrabssiercs ¢ 3a61aroBpeMeHHOCTBIO /Ba Mecsila
H MeHbllle, B KayecTBe JOMYCTHMOI NOTPELIHOCTH 3JeMeHTa NPHHH-
Maercsi BeqMunHa, paBHas 0,670; npu 3a6JjaroBpeMeHHOCTH IPOTHO3a
Goslee 1ByX MecsleB, HO MeHee uyeThipex MecsiueB —0,80; npu 3a-
6/1aroBpeMeHHOCTH [IPOTHO30B CBHIIE YeTHpeX MecdlleB — o.

3.2.3. CpenHee KBaJpaTHUeCKOe OTKJOHEHHe (G) NPOrHO3HPYEMOro
3JIeMEeHTa PacCUUTHIBAETCA Mo (GopmyJe

n
izl (y:—13)*
o= =1 (91)
roe Y (yi— J)2—cyMMa KBaJpaToB pa3HOCTeH 3HAUEHHH 3JleMeHTa 3a
KaX/blii OTAEJbHHH rol (y:;) M cpejHero MHOTOJIETHEr0 HX 3HaYeHHS
(§); n— uucyO ciyyaeB JaHHOrO BapHALMOHHOIO PsAa.

3.24. Jlns Tex MeTOAOB NPOTHO3a YPOXKaHHOCTH, BaJOBOro c6opa
ypoXas W METOAOB NMpPOrHO3a APYFHX 3JIEMEHTOB, B AHHAMHKE BDEMEH-
HHIX DfIOB KOTOPBIX IIPOCJIEXHBAETCH TEeHAEHUHS YBEJHYEHHS HJIH
YMeHblIIeHHS ero 3HayeHHH (TpPeHj), cpejHee KBaJApPaTHYECKOE OTKJO-
HeHHe (0a) MPOTHO3HPYEMOro 3JieMeHTa pacCUHThiBaeTcs no dopmyJe:

n
2, (Byi — A§)?
i=1
oa="\ ey (92)
rae Ay: — pasHOCTb MeXAy NpeiblAyIIHM M IOCJENYIOIHM 3Haue-
HUSIMH arpOMETeOpOJIOTHYECKHX 3JIEMEHTOB BO BPEMEHHOM DLy,
Aj — cpenHee 3HaUeHHE YKa3aHHOH Pa3HOCTH.
3.2.,5. Ommnbka Merona (P) npeacTaBJsieT CO6OH BHIPAXKEHHYIO
B NPOLIEHTaX CPEeJHIOI OTHOCHTEJNbHYIO OWIHOKY ONmpaBJaBLIHXCS IpO-
TF'HO30B

ny
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rie P;— oTHOcHTeJqbHas oMHOKa B NMPOILEHTAaX ONpaBAaBLIEroCsi MpoO-
THO3a, HMeIolast BHJ

p, = Yol 100,
Yo

raie Yo — pakTHyeckoe 3HAYEHHEe JJIEMEHTA; Yn — MPOTHO3HPYeMoe
3HaueHHe; [y — cpelHee apH(MeTHUECKOe ero 3HaueHHE 3a IMOCJAen-
HHe NAThb JeT

3.2.6. IIpou3BoACTBEHHblE HCTIBITAHHS METOAOB arpoOMETEOpOJIOrHYe-
CKHX IIPOTHO30B IPOBOJASITCSL He MeHee JABYX JieT. BriBoabl O mpHeMJe-
MOCTH METOJAa AJs ONepaTHBHOH paboThl JeJaloTCsi Ha OCHOBAHHH
HCNBITAaHHH B TeueHHe 5—7 JieT, U3 HHX aBTOPCKHe HCIIBITAHHA B Te-
yeHHe 3—5 JeT U IPOHU3BOACTBEHHHE HCNHTAHHUS B TeYCHHE ABYX JeT.

3akJoueHHe O LielecOOOPa3HOCTH HCIOJb30BAHHS METOAA B LeJsX
ONepPaTHBHONO arpOMETEOpOJIOTHYECKOro OOCJYyXKHBaHHS JAeJaeTcs Ha
OCHOBaHHH CpaBHEHHs] pPe3y/bTaTOB OLEHKH NpPOrHO30B, COCTAaBJEHHBIX
II0 HOBOMY METOIYy, C OIpPaBALIBAEMOCTbIO MPOrHO30B MO HMEIOLIHMCS
MeTOJaM TaKOro K€ arpoMeTeOopOJIOTHYECKOro NPOrHo3a aHaJOrM4HOR
3a6s1aroBpeMeHHOCTH, B CJy4yae OTCYTCTBHSI aHaJOTHYHHX METOJ0B —
C ONMpaBJbIBAEMOCTbI0 HHEPUHOHHOIO, KJIHMAaTOJOTHYECKOr0 NMPOrHO30B.
IlpoBepka MeTOIOB NPOH3BOJHTCS HAa OLHOM H TOM e (haKTHYECKOM
MartepHadge.

3.2.7. OnpaBariBaeMocTh MeToa (y) HO/IXKHA ObITh BhILIE ONPaBAbI-
BaeMOCTH HHEPUHOHHOTO H KJIHMAaTOJIOTHYeCKOro NMpOrHO30B NPH OAHOH
U TO# Ke HomycTHMo# omubGKe, Hiu omn6Ka Merona P AoJkHA GHITh
MeHbllle IIPH OJHOH H TOH Ke ONpaBAbIBAEMOCTH.

3.2.8. ITop HHEPUHOHHHIM TNpPOTHO30M NOJApa3yMeBaeTcs MpPOrHO3,
COCTaBJIeHHBIH Ha OCHOBAHMH NPEANOJOXKEHHS, YTO NPOTHO3UpveMoe
3HayeHHe 3jeMeHTa GyJeT TAaKHM Ke, KaK H B IIPOLLIOM TrOAy.

3.2.9. [Toxg KnKUMaTOJIOrHYECKUM TOAPa3yMeBaeTcsi MeToj| NpOrHo3a,
IpH KOTOPOM B KaueCTBe IIPOTHO3HPYEMOro 3HauyeHHs] NPHHHMaeTcd
CpeiHee MHOroJIeTHee 3HaYeHHe 3JeMeHTa WJIM pacyeT ero no TPeHAY
(npu Haauuuu nociennero). CpeiHee MHOTOJIeTHee 3HaYeHHE pacCyu-
THBaeTcss 1o MartepHasam 25—30-JeTHero mepHojaa HabJloleHH# 3a
3JIeMeHTOM. B KayecTBe NpPOTHO3HPYEMOTO 3HAUYEHHUs] 3JEeMeHTa Mo
TPEHAY Ha TOA NPOTHO3a NPHHHUMAETCS CpeliHee apH(MeTHYeCKOe H3
¢dhaKTHUeCKHX HA6JIOAeHHH 3a NOCJAeHHE SITh JET.

3.2.10. OkoHuaTesibHOE pelieHHe 06 ONEPaTHBHOM HCNOJIb30BAHHH
HOBOrO MeTOAa NpPHHHMAaeTCs IOCJe CONOCTaBJeHHSl Pe3yJbTaToB HC-
NBITAaHHA C CYILECTBYIOLIMMH MeTOAAaMH MPOrHo3a aHaJIOrHYHOH 3abJa-
roBpeMeHHOCTH HAa OZHOM H TOM e (aKTHYeCKOM MaTepHalje C yuye-
TOM HOCTOHHCTB H HEJOCTAaTKOB CPaBHUBAaeMbIX MeTOAOB (HOBBIA BHI
HHOOpMaLKH, pacliupeHue 00CayKHBaeMOH TEPPHTOPHH H AD.).

3.2.11. Pe3ysibTaThl HCNBITAHUS METOLOB NMPOTHO3a MPEACTaBMASIOTCA
Ha paccMmoTpeHHe TexHuueckux (Yuennx) CoBeTOB TEppPHTOpHANbHHX
H PEerdHoHaJbHHX yNpaBJieHHH IO THAPOMETEOpPOJIOrHH (Hay4yHO-HcCe-
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HOBAaTeJbCKHX YUpexXAeHHH), a Takke LleHTpanbHOA METOZMYECKOH KO-
muccueit (LIMKII) Tocruapomera CCCP no dopme 22.

dopma 22

Pe3yabtaThl HCHBITAaHHA METONOB arpoMeTeOPOJOTHYECKHX NPOTHO30B 3a INEPHOJ

Koanye- | 3a6aaro- Onpaefu- | OnpasasiBae-
cTBO BpCMEH- Uncpo | ONPaBRH- | gaemocts | MOCTB KaHMA- | Ouiueka
Tepputo- |cocTansen- HOCTB onpasaas- | BAEMOCTb | ypepuuOH- | TONOTHUECKHX | Varona
pHs HBIX cocTaBe~ WHXCH MeTolad | yhix npor- NpOTHO308 bl
NporHosos HHA NpOrHo3oB (3- "/o) HO30B ¥/, % v’:; % (g, 9,
N (A nporxo3a, n, (A" Tep ( ’ ) ( )
A MecsL Yrep Yrep, TEP)

3.3. OueHka ycneumHocTH MeTOAOB
arpoMeTeopoaorH4eCKHX NMPOrHO30B MO TEPPHTOPHH

OueHKa YCNEUIHOCTH arpoOMETeOpOJIOTHUECKHX NPOTHO30B MOXeT
NIPOH3BOAHTBCA KaK IO OTAENbHHM IyHKTaM, 00/1aCTsM, KpasM, pec-
ny6JuKaM, TaK K B LeJIOM IO TEPPUTOPHH, AJS KOTOPOH PACCUHTHIBA-
ercsi ypaBHeHHe. MeToz MoXeT OBITb PEKOMEHAOBAH K BHEAPEHHIO
B OllepaTHBHYIO pa6oTy, ecan He MeHee ueM B 70 9, MYHKTOB HCCJenye-
MO/l TEepPHTOPHH NOKA3aTeNH YCNEeLWIHOCTH Yrep H Prep MeTOAA JydIle
aHaJOrHYHHX NOKa3aTeJefl HHEPLUHOHHOrO, KJHMAaTOJOIHYECKOTO H CY-
LIeCTBYIOLIero MeTOAa MPOrHo3a aHaJOrHYHOH 3a6J1arOBpeMEHHOCTH.

OnpaBAarBaeMOCTb HO TEPPHTOPHH (Yrep) NpeACTaBJsET COGOH Cpeni-
HIOI0 ONpaBJHBAE€MOCTb METOAA II0 BCeM NMYHKTaM

Yrop = —~=—, (93)

rie A — 4HCJAO MYHKTOB, MO KOTOPHIM COCTABJISIIHCH IPOTHO3H; y; —
OIpaBABIBAEMOCTb METOAA B KOHKDETHOM NYHKTe.

Owmu6ka merona no teppuropui (Prep) NpeacraBusieT coboit cpex-
HIOIO OLIMGKY ONpaBAaBIUUXCS NPOTHO30B 10 BCEM NYHKTaM, AJS KOTO-
PHIX COCTABJISIETCS NPOTHO3

A
Pi
PTep= i—’,;/ ’ (94)
rie P; —cpefHsis OTHOCUTENbHAs OUIHGKA ONPaBAABLUIMXCS NMPOTHO30B
B KOHKDETHOM NyHKTe, A’ — 4HCJA0 NYHKTOB, B KOTOPHIX NMPOTHO3 ONMpaB-
nagcst.
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3.3.1. Ouenka MeTO0B NPOrHO3a ypoxKaMHOCTH
¥ BaJOBOro c6opa 3epHa CeJbCKOX037HCTBEHHBIX KYJbTYp

3.3.1.1. Ins pacyera KpHTepHEB YCHNEUIHOCTH METOJOB NPOrHO3a
YPOXKANHOCTH H BaJOBOro c60pa ypoxas CelbCKOXO3sIHCTBEHHBIX KYJb-
TYpP HCHIOJb3YHOT JaHHble O CpejHell ypoxaHHOCTH M BaJoBOM cbope
ypoxas, nonydennse u3 I'ockomcrara CCCP.

3.3.1.2. KputepueM OnpaBAbIBAEMOCTH IPOTHO30B B 3aBHCHMOCTH OT
3a6saroBpeMeHHOCTH HX cocrtaBjeHus (1<<2, 2 <<t <<4, 1> 4 mecs-
IIeB) fBJSETCS AOMYCTHMAs MOTPEIHOCTh (0, Ga) C MOMPABOYHBIM KO-
a¢¢uurenTom Ha 3abnarospemennocts (0,67, 0,8, 1,0 cooTBeTCTBEHHO).

CpenHee KBafpaTHYeCKOe OTKJOHeHHe (0, Oa) pacCCYHTHIBaeTcs
no matepuanaM HaGulomeHHH 3a mociefnue 15 Jer (BKJouas U roj
NpPOTHO3a).

[lpu ompege/ieHHH [IOMYCTHMOH MOrPEIIHOCTH METOAOB NPOrHO3a
ypoxafHOCTH H BajoBOro c6opa Tex KyJabTyp, B JHHAMHKe BpeMeH-
HBIX PSIOB KOTOPBIX €CTh TPEHJA, pacyeT CpPejHero KBaJApaTHYeCKOTro
OTKJOHEHHs1 (0a) HeOGXOAHMO MPOW3BOAMTH HE pexe OJAHOro pasa B TPH
roga. Ilag ApYrHX KyJabTYp MOXHO HCIIOJIBb30BaTh BEJNHYHHY ©, pac-
CUHTAHHYIO Mepej HayaJloM aBTOPCKHX HCIBITaHHMH.

3.3.1.3. 3axkuioueHHe 0 uenecooO6pa3sHOCTH HCIOJb3OBAHHS MeTOAa
B Le/siX ONEpPaTHBHOrO arpoMereopOJIOrHYecKOro o6C/yXKHBaHHA Ae-
JaeTcsi Ha OCHOBAHUH CPABHEHHS De3yJbTaTOB NPOBEPKH NPOTHO30B,
COCTABJIEHHBIX TI0 HOBOMY METOAY, C OLEHKaMH YCIELIHOCTH HHepLH-
OHHOrO, KJHMAaTOJIOIMYeCKOTO H CYIeCTBYIOIMIMX MeTOJOB MNpPOrHo3a
aHaJIOTMYHOH 3a6,/1ar0BpeMeHHOCTH.

OlleHKH YCNEIHOCTH HCNBITHIBAEMOro MeTOAa JOJIKHE! ObIThb Jyulle
aHAaJIOTHYHBIX NOKa3aTeJseil CDaBHHBAEMbIX METOLOB.

3.3.1.4. PaccmoTpuM INpHMep OLEHKH MeToJa IPOrHo3a ypoxai-
HOCTH OCHOBHBIX 3€DHOBBIX H 3€pDHOGOGOBEIX KYyJbTyp B DBarkupckoi
ACCP. Hcxoanbie nanHbe npuBefieHH B Ta6. 21. TIporHos cocrasien
20 urons. 3a6naroBpeMeHHOCTb NPOTHO3a OJHH Mecsl.

CpeflHee KBafipaTHYeCKOe OTKJOHEHHE YPOXKAHHOCTH Ga, PacCyH-
TaHHOe II0 MarepuanaM HabJawoaeHH# 3a mocnenHue 15 ner, cocraBiser
4,9 n/ra. Jonycrumasi morpemHoCcTb oazon=~0,67; 0a=3,3 1/ra.

Kak cnepyer u3 gaHHbIX TabJ. 21, npu Tako#l AOMyCTHMOH morpewi-
HocTH M3 11 cocraBleHHBHIX NpPOrHO30B ompasjaioch 9. OmpasaniBae-
MOCTb MeTOAa

- 9
y=-5— - 100 =—7- - 100 ~ 829,

OnpapaniBaeMOCTb HHEPLHOHHOIO NPOTHO3a

’ ny _L, ~
Y =T - 100 = —2- - 100 ~ 20 %.

TpuaepxuBasick THNOTE3H O HOPMaJbHOM paclpefieleHHH caydaH-
HHX OIHGOK, MOXHO TpPHHATb, YTO ONPABJALIBAEMOCTb KJIHMATOJIOTHYe-




PesynbraThl MCNbBITAHMHST METOAA MPOTHO3a YPOXKARHOCTH 3EPHOBHIX
H 3epHo6060OBbIX Kyabryp B Bawkupckoit ACCP

Ta6auna 21

=

‘;‘é MeTo H4YeCKHHA TIpOrHO3 HHe puHOHHbLII NPorHo3 KaumaronoruueckH nporso3a

&

>

E
I « R R . R - -

8| FL | ORI | sscomoruan | SIS | POMEIOYS | atconoman | ST | meonieove: | asconomuan | ST

e ypoxait OuHOoKa OWHBKA ypoxai (A ’ Ira OLIHGKA yposkaii (A “\. u/ra omuGKa

E} (yn), u/ra (Ay), u/ra (pi)' % (b'n)- w/ra yj)' u/r (Pi)- % (yn). u/ra yi)- u/r (Pi)~ "

(¢ R
1978 | 20,3 17,2 3,14+ 20 15,2 5,1— 33 14,1 6,2— 44
1979 16,0 15,6 0,44 3 20,3 —4,3— 28 15,2 0,84 5
1980 | 17,4 15,3 2,14 12 16,0 1,44 8 15,2 2,24 14
1981 | 10,5 8,4 2,14 13 17,4 6,9— 43 17,3 —6,8— 39
1982 14,0 11,7 2,3+ 15 10,5 3,5— 22 15,9 —1,94 11
1983 18,6 20,0 —1,44 9 14,0 4,6— 30 15,6 3,04 19
19814 14,5 14,0 0,54 3 18,6 —4,1— 27 15,3 —0,8+ 5
1985 | 19,8 15,8 4,0— 26 14,5 5,3— 34 15,0 4,8— 32
1986 | 22,9 17,4 5,5— 31 19,8 3,14 17 15,5 7,4— 48
1987 8,5 10,7 —2,2+4 13 22,9 —14,4— 85 18,0 —9,56— 53
1988 12,4 12,4 0 + 0 8,5 3,9— 25 16,9 —4,5— 27

! Y — Yn |
Mpumevanne Pj=——=""—:100.
Yo

€01 "D 16—¥82'L3'3C IId
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ckoro nporxosa (y”) npu monyctumoii norpemHoct 0,670(oa) cocra-
BHT npHMepHO 50 % (B APYrHX caydasix MpH AOMYCTHMOMH MOrpelIHOCTH
0,86(0a) ¥ 0(oa) OHA cocTaBHuT 58 H 68 Y% COOTBETCTBEHHO).

Ownbka Metona

ny

D i=1
P= =

L 0434124134 1549+3F 1340 ~ 10 %
= 5 ~ 10 ¢

OWHOKA HHEPIHOHHOro MPOrHo3a

n,
2 P

==l =811 2%,
n, 2 ’

omnbKa KAHMATOJOTHYE€CKOTO nporHo3a

n,

2 P

P — i=1 — 5+I4+151+19+5 ~119

ny

s
0.

B naHHOM ciyuae ONpaBARIBAEMOCTb METOAA CYLIECTBEHHO Bhllle
ONpaBAbIBAEMOCTH HHEPLHOHHOIO M KJIHMAaTOJOTHYECKOro NpOrHO30B.
IlpennaraeMblii METOA HMeeT sIBHbe NPEHMYLIECTBA H MOXeT OHTb pe-
KOMEeHJ0BaH K HCNOJIb30BAHHIO B omepaTHBHOH pabore. B ToMm cayuae,
KOrja onpaBJAbBaeMOCTh CPAaBHHBaeMbIX IPOTHO30B OyJeT OAHHAKOBA,
NpeanoyYTEHHE OTAAETCA METOAY C MeHblued omwunbkoi (P).

3.3.2. OueHka MeTOJOB NMPOrHO3a Mepe3HMOBKH
O3HMBIX 3€PHOBHIX KYJbTYp

3.3.2.1. Ilpu oLeHKe METOROB MPOrHO3a YCJIOBHH MePe3UMOBKH O3H-
MBIX 3€DHOBBIX KYJbTYP NPOBOAAT CPaBHEHHe OXHJaeMbIX Pa3MepoB
nJonajes ¢ NOru6GINMMH H NOBPEXIeHHBIMH N0CeBAMH C (haKTHYECKHMH
pasMepaMu nmJowann nepecesa no gaHueiM I'ockomcrata CCCP, Boipa-
JKEHHBIMH B NpOLEHTaX oOLiefl NOCeBHOMN MJOWIAAH KYJ/bTYDHI.

3.3.2.2. JlonycTHMOil MOTPeLIHOCTbIO MPOrHO3a SIBJSIETCS BEJNHUMHA,
paBHas 0,67 ¢ miowanu ¢ moruGUIMMH NOCEBAMH B NpOUEHTax ofiueil
MOCeBHOH MJIOIaAX O3HMbIX, PACCUHTAHHAS 32 NMepHOA HaOJIONeHHIl He
Menee 15 jer.

JonycTtumasi nOrpewIHOCTb SIBJASIETCS KPHTEPHEM, C MOMOLIBIO KOTO-
pOro OUEHHBAeTCs YCMELUIHOCTb NPOrHO30B, COCTABJEHHBIX MO HCIBITHI-
BaeMOMY MeTOAY, @ TaKXe YCINeUIHOCTH HHEePUHOHHOTO W KJIHMAaTOJO-
THYECKOTO TPOTHO30B.

3.3.2.3. 3aksoueHHe O BO3MOXHOCTH NMPAKTHUECKOTO HCIOJb30Ba-
HHSl HOBOTO MeTOJa NpPOrHO3a Iepe3HMOBKH O3HMHIX 3€PHOBEIX KY.JIb-
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TYp B onepaTHBHOH pabGoTe jgenaeTcss Ha OCHOBE CpPaBHEHHs IOKa3aTe-
Jiell YCIIeNIHOCTH BCeX BbILIEHa3BaHHHX METOJOB NPOrHO3a H HMeEoLe-
TOCS B OMNEPAaTHBHOM NpaKTHKe, IOJy4YeHHHIX Ha MaTepHajax MHpo-
BEPKH.

Ecnu mokasaTean ycnemHocTH HoBoro meroxa (y, P) mossoasior
OTAATh €My NpeANoYTeHHe, TO B 3TOM CJyvae HOBHI METOJ 1esneco06-
PasHO HCIOJIb30BAThb AJA LeJell ONepaTHBHOTO OOCHYXHBAaHHS HAapOA-
HOTO X03§iCcTBa.

3.3.3. Ouenka MeTONOB NMpPOrHO3a 3aMacoB BJAard B MOYBE

3.3.3.1. OcHOBO#1 MeTOJOB NPOrHO3a 3aNacoB MPOAYKTHBHOHM BJard
SIBJIAIOTCA 3aKOHOMEPHOCTH H3MEHEHMs 3allacoB BJIaTH B 3aBHCHMOCTH
OT METEOPOJIOTHYECKHX YCJIOBHi BereTallHOHHOTO MepHoJa, CBOMCTB
NoYB H (a3 pa3BHTHA PaCTeHHI.

3.3.3.2. OueHKa yKa3aHHBIX METOJOB NPOH3BOJHTCS NyTeM CpaBHe-
HHsI PACCUHTAHHBIX 3aM1acoB BJaTU B NouBe ¢ ¢akTHueckKuMH. Jlonycrii-
Masi omH6Ka yCTaHABJMBAeTCH N0 MaTepHajaM HalbJIOfeHHH 3a 3ama-
CaMH BJIATH B MOYBe NOJ CeJbCKOXO3AHCTBEHHBIMH KyJbTypaMH 32 Me-
pHOJ He MeHee 15 jer. B 3aBHCHMOCTH OT 326/1arOBPEeMEHHOCTH NpO-
THO3a ona cocrasJaser 0,67¢, 0,80, o.

Meron, onpaBAbIBaeMOCTb KOTOPOTO y Ha HE3aBHCHMOM MaTepHae
Bbilile ONPAaBABLIBAEMOCTH MPOTHO30B MO METOAY, HCNOJb3yeMOMY B Olle-
PaTHBHON NpaKTHKe, a TaKXe Bhle ONPaBAHBa€MOCTH HHEPILHOHHOIO
H KJMMaTOJIOTHYeCKOTO NMPOrHo30B (NHGO HMEIOMHI MEeHbIIYIO OIHOKY
IpH ONHHAKOBOH ONDAaBAbIBAEMOCTH), MOXKeT OLITb peKOMeHIOBaH
K BHEJPEHHIO B ONEPATHBHYIO NPAKTHKY.

3.3.3.3. Ilpn HeoGXOXMMOCTH OLEHHTb KayeCTBO PacCMaTPHBAEMBIX
MEeTO/I0B NPOTHO3a MO TePPHTOPHH IOKA3aTeNH YCIEIIHOCTH (Yrep, Prep)
onpenensioTCs MO0 METOAMKE, H3JOXKeHHOH B M. 3.2, ¢ UCMOJAb30BaHHEM

¢dopmya (93), (94).

3.3.4. Ouenka MeTOAOB NPOTHO3a KauecTBa ypoxkagd

3.3.4.1. Ilpu oneHKe ycneurHocTH MeTOJAOB NMPOTHO3a KayecTBa Ypo-
XKasi CeNbCKOXO3AiCTBEHHBIX KYJbTYyp NPOBOAAT CPaBHEHHE PACCUHTaH-
HOTO colepxkaHusi 6eJKOB, YIJeBOAOB, KpaxmaJna, caxapa M ApYyrHx
XapaKTePHCTHK KayeCTBa 3epHA ¢ (AKTHYECKHM COJep)KaHHeM HX MO
NaHHHIM HH(QOPMALHOHHBIX coobwenuii TocynapcrBentoli xae6HON HH-
cnekurd # BHUU 3epHa u npoaykros ero nepepa6oTKi.

3.3.4.2. JonyctuMasi NOTPEIHOCTh NMPH OLUEHKE NPOTHO3a MPHHHMa-
erca paBHoil 0, 0,80, 0,670 B 3aBUCHMOCTH OT 3a06/1afOBPEMEHHOCTH €ro
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cocTaBJieHHsl. DTOT e KPHTEePHil HCNOJb3yeTcs H NpH OlleHKe ycreul-
HOCTH MCIIOJIb3yeMOro B OmepaTHBHOH paboTe Merona NMpOTHO3a, a Tak-
3Ke HHEPIHOHHOTO H KJHMAaTOJOrHYeCKOTo NPOTHO30B KayecTBa ypoxas
Ha MarepHasax OJHOH M TOH e BHIGODKH.

3.3.4.3. 3akJaloueHHe O BO3MOXHOCTH NMPAKTHYECKOI'O HCIIOJb30Ba-
HHS HOBOTO MeTOAa B ONEPAaTHBHON paboTe AesaeTcsi HA OCHOBE CPaB-
HeHHs MOKasaTeJeii YCIEUIHOCTH BbIlIEHAa3BAaHHBIX METOJOB IIPOrHO3a,
NOJIY4eHHBIX HA MaTepHaJaX NMPOBepKH.

3.3.5. Ouenka MeTOJZOB MpPOTHO3a ONTHMAJbHBIX DEXHMOB ODOIIEHHS

3.3.5.1. B ocHOBY MeTONOB paccMaTpPHBAaeMbIX BHAOB NPOTHO30B IO-
JIOKeHB! (u3nyeckHe H GHOJIOTHYECKHEe 3aKOHOMEPHOCTH B ()OPMHPOBA-
HHH arpoMeTeOpOJIOTHYECKOTO PeXXKHMa OpOoLIaeMbiX NOJed M peaklHs
OpolllaeMbIX KyJIbTYp Ha MeTeOpoJiorHYecKHe ycJoBHs. OHH MOCTPOEHHI
Ha MCMOJb30BaHHH MHOTO(AKTOPHHIX CBf3eH, OTPaXKaIlOIHX 3TH 3aKO-
HOMEpHOCTH.

3.3.5.2. McnniTaHusi MeTONOB NPOBOAAT Ha MaTepHajax 5—7 JeT
(M3 KOTOpBEIX ABa roja NPHXOAATCS HA MPOU3BOJACTBEHHBbIE HCIBITAHHSA
Mertona). JonycTuMasi morpemlHOCTb MeTOAa YCTaHaBJHUBAETCSH Ha Ma-
TepHaJsie Ha6JIofeHHH 32 H3MEHYHBOCTbIO OPOCHTEJbHBIX HOPM MO TO-
JaM Ha CeTH arpo- U FHJPOMeTeOopOJIoTHUeCKHX cTaHuuil 3a 10—15 mo-
clefHHX JeT. B HOBbIX pafioHax opoueHusi eBponeiickoii yactu CCCP
32 AONYCTHMYIO MOTPEUIHOCTb NPOTHO3a H pacyeTa ONTHMAaJbHBIX OpPO-
CHTeJIbHBIX HOPM IIOJ SIPOBYIO NIIEHHLy npuHuMmaercs *400 m3/ra, nog
KyKypy3y +£600 M3/ra u mus BJaro3apsikOBhIX NOJHUBOB MOJ 03HMYIO
muennny =300 m%/ra.

JlonycTiMas MOTPEelIHOCTb AJIf CPOKOB IOJIHBA MOCEBOB COCTaBJsAeT
=3 AHs Ha JIETKHX NMOYBaX H =5 JHeH Ha TAXKeNBIX.

3akJoyeHHe O BO3MOXKHOCTH NPAaKTHYECKOTO HCNOJNb30BaHHS HO-
BOrO MeTOAa B ONepaTHBHOH paboTe AesaeTcsi Ha OCHOBe CpPaBHeHHs
TIOKa3aTeJieil yCNeuIHOCTH BCeX CPaBHHBaeMbIX MeTOAOB NpPOTHO3a, MO-
JIy4YeHHBIX Ha MaTepHaNax IPOBEpPKH.

3.3.6. Ouenka MeTOZOB (PEHOJOTHUECKHX NPOrHO30B

3.3.6.1. TIpu ucnbiTaHHH MeTONOB (EHOJOTHUECKHX MPOTHO30B HC-
NOJIb3YIOTCS] Ha6/IIONeHHs 3a JaTaMH HACTYIUIEHHS (a3 pa3BHTHS CeJlb-
CKOXO034i{ICTBEHHBIX KYJbTYP B T€ TOABI, KOTOPhle He BOLUIJIH B CTaTHCTH-
4eCcKHil MaTepuaJs 1o pa3paboTke mMeTona.

3.3.6.2. 32 ponyctHMylo oOWHKOKYy nNpHHHMaercs BeauuyuHa 0,67c¢
(cpennee KBaapaTHYECKO€ OTK/IOHEHHE OT CPeJHEeil MHOrOJeTHeH AaThl
HacTymJeHHsl 1aHHOH (a3bl B AHSX).

Ecniu npu npou3BOJACTBEHHHIX HCHBITAHHSX ONPABBIBAEMOCTh
Npor{o3os (y), COCTaBJEHHBIX II0 HOBOMY METOALY, Bbillle ONpas-
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ABIBAEMOCTH KJHMMaTOJOrHUIECKOTO, HCIOJAb3yEMOro B ONepaTHBHOH pa-
60Te, W MHEpPIMOHHOrO NPOrHo3oB (nnGo ero own6ka P MeHblile NPH
OIHOI M TOH Xe ONMpaBABIBAEMOCTH), TO METOJ, MOXeT GbITb PEKOMEH-
JIOBaH K BHEJDEHHIO B OllepaTHBHYIO paboTy.

3.3.6.3. Ilo 3TOH Xe MeTOJHMKe OLIEHHBAIOTCSI arpoMeTeopoJiorHye-
CKHe NPOTHO3bl CPOKOB OTTAHBAHHS H IIPOMEP3aHHs IOYBbI, CPOKOB IO-
SIBJIEHHS U PacnpoCTpaHeHHus Gojie3nell H BpeJuTeJieil, a Takxe Apyrue
MeTOJbl IPOTHO3a AAT HACTYIJIEHHS TeX HJIH HHBIX arpOMETeOpOJIOTH-
YeCKHX SIBJEHHH.
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4. PEYHBIE THAPOJIOTHYECKHE NPOTHO3bl

4.1. OcoGeHHOCTH UCMBITAHUS THAPOJOrHYECKUX MPOrHO30B

4.1.1. OueHKa KayecTBa BCeX BHAOB T'HAPOJIOTHYECKHX NPOrHO30B,
Ha OCHOBE KOTOpOIl pelraercsi BONPOC O 1eJaeco06pa3HOCTH IPUMEHEHHS
JaHHOH METOJHMKH B ONEpaTHBHOH NpaKTHKe, perjamentupyercs Ha-
craBaenueM [10]. Cornacio HacraBneHulo, MeToguka IpPOTHO3a CUH-
Taercss 3(pPeKTHBHOH, a ee NPAaKTHYECKOE NPHMEHEHHE ONpPaBAAHHBIM
TOJIbKO B TOM CJIy4ae, €CJIH NMOT'PEMIHOCTh MPOTHO30B, COCTABJIEHHBIX MO
JaHHO/I MeTONHKe, CYLIeCTBEHHO MeHbllle DABHOBEPOSITHBIX OTKJIOHEHUH
OT HODMBI WJIH APYroro 3aJaHHOrO 3HauyeHHs NpPeACKa3biBaeMOH nepe-
MeHOH, Ha KOTOPYIO CO CTaTHCTHYECKON TOYKH 3DEHHST BBITOJHEE BCETO
OpHEHTHPOBATLCS NMPH OTCYTCTBHH METOAHKH IMPOrHO3a.

J18 KpaTKOCPOUHBIX NPOTHO30B B KauecTBe TAKOH BEJIHYHHBI TNPH-
HHMaeTca QaKTHUecKOe 3HaueHHe NpeJCcKa3blBaeMOH mepeMeHHOH (Ha-
IpUMep, PEYHOro CTOKAa) Ha MOMEHT NPOrHo3a IJIOC CpefiHee ee H3-
MeHeHHe 3a IMepHOA 3a6.1aroBpeMeHHOCTH. D(h(heKTHBHOH CyHTaeTcs
METOAHKA, IJs KoTopoii oTHowmeHHe S/o<C0,8, rae S — cpennss
KBaJpaTHuecKasi HOrpeiiHOCTb HPOBEPOUHHIX NPOTHO30B; ¢ — CpelHee
KBaJpaTHYECKOe H3MeHeHHe NpeACKa3pBaeMOH NMepeMeHHOH 3a MepHOX
3a6/1aroBpeMeHHOCTH NPOTHO34a.

4.1.2. Cornacuo Hacrasaenuio [10], olleHKa KauyecTBa METOLHKH
ApOrHosa sBJsieTca 00s3aTeJbHOH NpouUeNypoi INpH ee pa3paboTke.
IloaTOMYy, eciiu peub HAET O JIOKAJbHBIX MeTOJaX NPOrHO30B, OCHOBAH-
HBIX H4a TPAAHLUHOHHBIX (pu3HYEeCKH OGOCHOBAHHBIX MOAXOAAX, pellieHHEe
0 Ueseco06pa3HOCTH HCIOJNb30BAaHHSl MX B ONEpaTHBHONH NMpaKTHKe MO-
XeT NPHHUMATBCA HAa OCHOBE aHAJIH3a OLEHOK, MOJYYEHHBIX B MpO-
Hecce aBTOPCKHX HCNBITaHHH Ha apxHBHOM MaTepuase. OmHaKo mpH
3TOM OLIEHKH TIPOTHO30B AOJKHBI ObITh [IOJY4eHHl B YCJIOBHAX, NPHOIH-
JKEHHBIX K ONEPAaTHBHBIM: €CJiM B KauecTBe HCXOAHOH MHGOpMaUMH HC-
MOJIb3YIOTCS HEeU3BECTHble K MOMEHTY BBITYCKa NMPOTHO32 BEJUYHHBI, TO
JOJIKHB! ObITh MPUBELEHBI OLIEHKH, MOJyYeHHbIe NIPH ONpeJesIeHHH STHX
BeJHYHH TeMH e clloco6aMu, KOTOpbie NpeAnosaraeTcsi HCMoJb30BaTh
NpH BbIMycKe nporHo3a. [Ipu npoBeaeHHH aBTOPCKHX HCNBLITaHMI Ta-
KHX METOLMK KPOMe OLEHKH TOUHOCTH Ha MaTepHaJe, KOTOPhIH HCNOJb-
30BaJicsl AJ51 NOCTPOEHHsT POTHOCTHYECKHX 3aBHCHMOCTeH, HeO6XOAHMO
MOJyYUTb TaKXE€ OUEHKY TOYHOCTH Ha HE3aBHCHMOM MaTepuane (He
HCMOJAbL30BAHHOM IIpH pa3paboTKe INPOTHOCTHYECKHX 3aBHCHMOCTeIl).
O6beM He3aBHCHMOIT BHIGODKH MAOJIKEH COCTaBasith He MeHee 20 %
o6beMa BLIGOPKH, HCHOJIL30BABLIEHCS NMPH MOCTPOEHHH INPOTHOCTHYe-
CKHX 3aBHCHMOCTeH.
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4.2. TIporHo3 3/ieMEHTOB BOAHOrO pexHMa

4.2.1. Kak cjeayer 43 BbIILECKa3aHHOTO, ONEepaTHBHHE HCNBITAHHSA
Hesiecoo6pasHo NMPOBOAUTHL Nlepel BHeJPeHHeM HOBLIX METOAOB Kpart-
KOCPOUHBIX H AOJIIOCPOYHBIX TEPPHTOPHAJbHEIX IPOrHO30B, BEIYCK KO-
TOPBIX OCyHlecTBJsieTcst ¢ nmoMouiblo OBM u 6asupyercs Ha ucnoib30-
BaHHH OaHKOB JAHHBIX, (QYHKIHOHHPYIOILHX B ONEPaTHBHOM pexXHMeE.

4.2.2, OCcHOBHOH 1LleJIbl0 IPOBEJEHHS] ONePATHUBHBIX HCIBITAHHI Me-
TOAOB AOJITOCPOYHBIX TEPPHUTOPHAJNBHBIX IPOrHO30B SIBJSETCS OLEHKA
HaleXHOCTH (YHKUHOHUPOBAaHUA pa3pabOTaHHbIX pacCYeTHHIX CXeM
B YCJIOBHSX aBTOMATH3ALMH NpoOLecca yCBOeHHs HCXOAHOH uH(popMma-
IHH H Hen30exHBIX NPH 3TOM MOTepb AaHHBIX. OlEeHKY KayecTBa Npo-
FHOCTHYECKHX METOJHK B JAaHHOM cJjyuae Llesecoco6pa3HO NPOBOLHTH
TpaguunHoHHpiMu MeTtogaMmu [10]. M3-3a oueHn OrpaHHYEHHOrO uHcja
nporuo3oB (1—2 cayuast) B MepHOX ONEpaTHBHBIX HCHBITaHHIT 3¢ ¢eK-
THBHOCTb MeTOJHUKH ONpeJessieTcsi B OCHOBHOM MO pe3y/jbTaTaM aBTOp-
CKHX HCNBITAHHI.

4.2.3. 3HauuTebHBIH HHTEPEC NPEACTABJSIOT ONEPATHBHLIE HCIBI-
TaHUsl HOBBIX METOAOB KPaTKOCPOYHBIX IPOFHO30B PacXoLOB M YpPOBHeH
BOJBI, OCHOBAHHBIX HAa HCMOJb30BAHHH MaTeMaTHYECKHX MoJeseil mpo-
1eccoB (OpMHPOBaHHUSI PEUHOro CTOKA. TakHe METOAB JAIOT BO3MOXK-
HOCTb HENpPEepHIBHOTO IIPOTHO3UPOBAHHS B TeueHHe [JHTEJbHOIO Ie-
pHona BpeMenu. [Ipu sToM ob6pasyeTcss KOCTATOUHBIA MO 06beMy MarTe-
pHaJI, MO3BOJSIOLIHA MOJNYyYaTh HaJexHble CTaTHCTHYECKHE OLEHKH.

4.3. CneunpuKa UCNBITAHHA PACUETHBIX CXEM MPOrHo3a

4.3.1. HoBble pacueTHble MeTOABR KPaTKOCPOYHBIX INPOTHO30B BOA-
HOTO pEeXHMa, Kak [PaBHJO, CBA3aHbl C TeXHOJOTHYECKHMH JIMHHSIMH
aBTOMAaTH3HPOBAHHOH 00pabOTKH THAPOMETeOPOJOrHYecKOR HHbOpMa-
MK, TOCTyNammell HenocpelctBeHHo B OBM. Bceneacrsue storo ue-
NBITAHHS [IOMHMO OHEHKH KayecTBa MeTOAMKH JAOJKHEl BHIIBHTb BO3-
MOXKHOCTH aJaNTalH{d [POTHOCTHYECKOH CXeMBl NPH HCIOJb30BAaHUM
HMeloLlelics TeXHOJOTHUeCKOH JHHHH C YUYeTOM DeajbHbIX NOTepb HH-
dopmaiuy U ee norpeurHocreii.

BTopbiM BaKHbBIM MOMEHTOM SBJISIeTCS HeOOXOAHMOCTb HCIOJIb30-
BaHHs HHGOpMALWH KPATKOCPOUHBIX METEOPOJIOTHUECKHX NPOTHO30B.
IToaToMy A/1s1 OJIHOTO MpEACTaBJAEHHSI O BO3MOXHOCTSIX METOLHKH IIPH
HCIBITAHHH HEOOXOXMMO [pPOH3BOAUTL OLEHKY TOUHOCTH CXeMBl Kak
C HCIOJNb30BaHHEM HHGOpPMAlHH MeTEeOPOJIOTHUECKHX NPOTHO30B, TakK
H Mo (aKTHYECKHM 3HAUEHHAM HCIONb3yeMbIX MeTeODOJIOTHUECKHX 3J1e-
MEHTOB.

4.3.2. [lpn ucHBITAHHH TAaKHX METOJOB IPOrHO3a HeoOXOAMMO YYH-
THIBaTh Cjelylollee:

OLEHKH TOYHOCTH AOJIKHBI GBITH MOJYydYeHBl AJSI Kaxmoil 3abJaro-
BPEMEHHOCTH NPOrHO30B HE3aBHCHMO,
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ecsid TPOTHO3 COCTaBJseTCs AJf HEeCKOJNbKHX MYHKTOB, TO OlleHKa
MPOU3BOAUTCS OTAENbHO AJS KAXKAOTO MyHKTa. [1s1 TepPHTOpPHAJBHO
OOIIHX METOAMK IOMHMO OLEHOK MO KaxXXJIOMY NYHKTY Jaiotcst 0606-
LIEHHBIE OLEHKH 110 BCeil TepPHTOPHH;

IIpH MPOTHO3HPOBAHHH PACXOAOB (YPOBHeH) BOABI HENPEPHIBHO B Ile-
pHoaAb (POPMHPOBAHHS BECEHHEIo MOJOBOAbSA, MOXKAEBLIX NMaBOAKOB,
MEeXeHHOTO CTOKa OLEHKH ONpPeAe/sioTCs AJs KaxAOTo H3 ITHX NMepHO-
JOB 0TA€ebHO. JIJ1s1 KPYNHBIX PeK C YeTKO BHIPaXK€HHBIM OJHOMOJAAJb-
HBIM THAPOTPadOM BECEHHErO MOJOBOIbS NPOJOJKHTEILHOCTBIO GoJee
50—60 cyTok Lesecoo6pa3HO ONPEeAEJATh OLUEHKH TOYHOCTH OTHAENbHO
AJs1 TepHOJOB NMOAbeMa H Craja yPOBHS BOJHI;

IIDH CPaBHHUTEJNBHOH OLEHKE HEeCKOJbKHX METOAOB NPOrHO3a pac-
4yeThl HEOOXOAHMMO IPOH3BOJAHMTb AJISt OAHHX H TEX XKe cJydyaeB C NpH-
MEHEHHEeM OJHHAKOBBIX KpHTepHeB. IIpu 3TOM NOMHMO OCHOBHOTO KpH-
TepHs TOYHOCTH S/0 HEOGXOAHMO NPHBJEKATb DS AONMOJHHTENbHBIX
OLIEHOK, KOTOPble OyAyT paccCMOTPeHBI HHXKE;

MPOJAOJIKHTENbHOCTh HCIBITAHHUI, KAaK NpPaBHJIO, HE HOJDKHA NPEBHI-
math 1—2 ropa, nmpHyeM HHCJIO NPOTHO30B AJS Kaxaoi 3abjarospe-
MEHHOCTH B MEePHOJ MOJIOBOAbA HAa PABHHHHBIX PEKax MOJXKHO OHITh He
Medee 60—100, anas HOXKAEBLIX MAaBOAKOB H CHEro-A0KJIEBOTO CTOKA
TOpPHBIX peK — He MeHee 30—50.

4.4. OueHka MeTOAHMK NPOrHO3a PacxodOB U yPOBHEH BOAMI

4.4.1. Kak yKa3biBaJOCb BHIIIE, OCHOBHBIM KDHTEPHEM KayecTBa H
NPHMEHHMOCTH METOJAHKH SBJseTCA OTHolleHHe S/oa. IlpaBuna BeluHC-
nerus S v o, uU3NOKeHsl B [1]. DPPeKTHBHBIMH CUHTAIOTCH METOLHI,
AJas KoTophix S/oa<<0,8.

H3-3a 60sbLIONE H3MEHUUBOCTH THApOrpacoB PEUHOrO CTOKA OT roja
K TOQy 3TOT KPHTEPHil MOXHO CYHTAThb AOCTATOYHO HAZEXKHBIM JIHILIDb
TOrZa, KOra OH onpejensieTcs N0 GOJbUIOMY YHCJY JIET, BKJAIOYAIOUINX
BBICOKHE H HH3KHe MaBOAKH. [IpH onepaTHBHBIX HCIBITAHHSAX B TeUEHHE
1—2 ner 3TH yC/NOBHS He BBINOJHSIOTCA M JJIS BHICOKHX I1aBOAKOB
olleHKH OYAYT 3aBHILUEHDB, a JJs HU3KHX — 3aHMKEHB. B 3ToM cayuae
BEJHYHHY Oa HEOGXOZHMO BBIUHCJ/STH AJS KaXI0r0 roja HCIbITAHHUS,

NpeiICTaBHB €€ KaK Ga, C YYeTOM BepOSITHOCTeH 3HaueHHH H3MeHEHHS
MPOrHO3UpYyeMOH BeJIHUHHBL 34 MepHoJ 3ab/aroBpeMeHHOCTH:

N
> 8, (1 0y,
. 2 8y (P 0ay) (95)

GA'= ’

2 (1 o)

i=1
I — Py, /Py, np Oy 2= 0ap,
Gayy =3 _ (1 — Pa;;/Pa), 1Pu 05y < Oapy
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rae 8a;; — abconoTHOe 3HAUeHHe (HAKTHYECKOTO H3MEHEHHS IpPOTHO3H-

pyeMoil BeJIMYHHBI 3a NepHOA 3a0JlarOBPEMEHHOCTH A AJsi i-ro rojaa
HCIBITAHHA B MOMEHT BpeMeHH j; N — KOJHYECTBO BBINYIIEHHHIX MPO-

THO30B; PA” — BEPOSTHOCTb BEJHYHHHI 6Ai]; Py, — MakcumMaJbHOe
3HAYeHHe KpPUBOIl pacnpejeseHHs GAKTHYECKHX H3MEHeHHH Oa;; Oap,, —

BeJINYHHA H3MEeHeHHs (HHXKHAS TPaHUIAa HHTEPBaJa), COOTBETCTBYIO-
Last 3HaYeHHO Pa,,.

4.4.2. Ins pacuyera BeJHYHHB Oa; N0 popMynam (95) Heobxomumo
IpeABapUTeNbHO HA apXUBHBIX JaHHHIX 3a 8—10 Jjer, BKJIIOYAKOUIHX
BLICOKHE M HH3KHE NOJIOBOAbS (TaBOAKH), ONPENeNHTb KPHBYIO pachpe-
JeseHuss HakTHYECKOH H3MEHUHBOCTH PAacXOHOB (ypOBHEH) BOABI AJS
Kaxnaofi 3abaaroppeMeHHOCTH. [IpM MOCTpOeHHH 3TOH KPHBOH Bech

AHANA30H H3MeHeHHsl da; HYXKHO pa3butb Ha 10—20 paBHBEIX uHTepBa-
Jq0B. B kayectBe mpumepa B Taba. 22 nokasaH pacueT KpPHBOH pacrpe-

Tabnuuna 22
Onpenenenne XpHBOH pacnpepencHus ‘SA. Ha nATh CYTOK
13
HMuTepsan H3MeHenHs UHcno cayvaes B MHATEpBage BepoaTHOCTL nonajanus
(éAi), M3/c (m) B MHTepBan (m/n)-100 9,
1000—1099 2 0,6
900—999 2 0,6
800—899 3 0,9
700—799 4 1,2
600—699 6 1,8
500—599 9 2,8
400—499 16 5,0
300—399 22 6,8
200—299 50 15,56
100—199 74 23,0
0—99 134 41,6
CymmMma 322 100

AeJleHHs BeJHUHH 3y, AN PeKH IOr y cena Kuumenrckuit [opoxok npu
3a26/1aTOBPEMEHHOCTH NPOrH03a NHAThL CYTOK.

~

[To nauubiM Taba. 22 MOXKHO ONpPeAeNHThb G, ANs TOAA, AJS KOTO-
pOro MpOBOAATCH HCHLITAHHS, YUHTHIBAS NOJYYEHHLIe B Hed 3HAUEHHSA
Pa,=41,6 u dap,=0. B Tabs. 23 npuseseH npuMep pacuyera ca; AJs
HHM3KOro mosoBoAbs. [losyueHnass TakuM 06pa3oM H3MEHYHBOCTb MpO-

~

THO3HPYEMOH BeJIHYMHBI 332 Mepuoji 3a6/1alOBPEMEHHOCTH Oa; HCMOJIb-
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3yeTcsl IPH onpeaeneHud OnpaBAbIBAEMOCTH NDOTHO30B. HPOI‘HOB CUH-
TaeTcsa ONpaBAaBIIUMCHA, €CJIH omubxa Nporro3a He npeBblllaeT A0-

NyCTHMYIO NOrpemHocTs, paBHylo *0,6740,,. [lo pesynastaTam BhITY-

IIeHHbIX TMPOTHO30B ompejensercs ofecrnedeHHOCTb MeTOAa B NPOILEH-
Tax, paBHasi OTHOLIEHHIO YHCJA ONPAaBJABUIHXCS MPCTHO30B K OGLUEMY
YHCJY NPOTHO30B.

4.4.3. [Insa Gonee NOJHOH OLIEHKH MeToJa HEOOXOAHMO HCHOIb30-
BaTb €Ille HeCKOJbKO MOKa3aTeseil TOYHOCTH. DTO OCOOEHHO BayKHO IIPH

Tabanua 23
Pacuer BeaHunHB ﬁAi
PAi 2 0
GA” P I aAii OA” 1+ao 5A[i(1+1)
mn
201 0,36 0,64 40 401 1,64 66 258
203 0,36 0,64 41 209 1,64 67 583
181 0,55 0,45 32761 1,45 47 503
165 0,55 0,45 27 285 1,45 39476
135 0,55 0,45 18 925 1,45 26 326
102 0,55 0,45 10 404 1,45 15086
60 1,0 0,0 3600 1,0 3600
76 1,0 0,0 5776 1,0 5776
39 1,0 0,0 1521 1,0 1521
20 1,0 0,0 400 1,0 400
85 1,0 0,0 7995 1,0 79295
138 0,55 0,45 19 044 1,45 27 614
200 0,36 0,64 40 000 1,64 66 000
212 0,36 0,64 44 944 1,64 74 158
152 0,55 0,45 23 104 1,45 33501
62 1,0 0,0 3844 1,0 3844
15 1,0 0,0 295 1,0 225
61 1,0 0,0 3721 1,0 3721
110 0,55 0,45 12 100 1,45 17 545
86 1,0 0,0 7396 1,0 7396
0 1,0 0,0 0 1,0 0
72 1,0 0,0 5184 1,0 5184
126 0,55 0,45 15876 1,45 23 020
177 0,55 0,45 31329 1,45 45427
188 0,55 0,45 35344 1,45 51 249
166 0,55 0,45 27 556 1,45 39956
137 0,55 0,45 18 769 1,45 27215
108 0,55 0,45 11664 1,45 16913
87 1,0 0,0 7569 1,0 7569
74 1,0 0,0 5476 1,0 5476
52 1,0 0,0 2704 1,0 2704
39,41 739571

_/\/739 571
39,41
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CPaBHEHHH HOBOI'0O MeTOAa C HCNOJB3YKINHMHCA B onepaTnaﬂoﬁ npak-

THKE MEeTOJAaMH H NPH IPHHATHH pelleHHs] 0 MPeHMYIlLecTBe OJHOTO U3

HHX. K TaKHM JOIIOJIHHTEJIbHBIM NOKA3aTeJdsIM MOX>XXHO OTHECTH
cpenHIo abCcoOMIOTHYIO OWKOKY IIPOrHo3a

N
de=—3~ 2 1Qp— Quli (96)
i=1
rae Qg H Qun— COOTBETCTBEHHO NMPOTHOCTHYECKOE U (PakTHYeckoe 3Ha-
YeHHs1 PACXOAAa BOABI (eC/H NPOrHO3HPYyeTcs ypOBeHb BOAH, TO B (96)
HeoOXOMUMO NOJCTAaBHTb 3HAUYE€HHS YPOBHA BOAK), N — HHCJO COCTaB-
JIEHHBIX NPOTrHO30B;
CPeAHIOI0 OTHOCHTENBHYIO OLIHOKY NpPOrHo3a

£ == 8y/04p, (97)

rae 0p — cpennsa abcosoTHas ¢aKTHYecKass H3MEHUYMBOCTb Pacxol0B
(ypoBHe#t) BOAHL

N
o =1 ). 1Q— Qls (98)

i=|

Qo — pacxoa (ypoBeHb) BOABI B JeHb BBLINYCKa NPOTHO3a.
UeM 6JHXKe K HYJIO 3HaueHHe g, TeM 3h(deKTHBHee METOAHKA.

4.5. TIporHo3 31eMeHTOB JIEA0OBOTO peXHMa

4.5.1. MeToAnl [OJTOCPOYHLIX JIELOBHIX NPOTHO30B OOBLIYHO OCHO-
BaHbl Ha (PU3HKO-CTATHCTHYECKOH 3aBHCHMOCTH CPOKOB JIEAOBHIX fBJie-
HUH OT KOJHYECTBEHHBIX XapaKTEPHUCTHK IpeAlIeCTBYIOUIHX aTMocdep-
HbIX mpoleccoB. Puanyeckoe 060CHOBaHHE TAKHX 3aBHCHMOCTEH 4acTo
SIBJISIeTCA HeJOCTATOYHHLIM /5l PEKOMeHIaliui O NPHUMEHeHUH HX B Olle-
paTHBHOH MpaKTHKE JIHWIb HAa OCHOBAHHH aBTOPCKHMX HCNBITAHHA Ha
MaTtepHuaJse, HCIO/Jb30BaHHOM IpH pa3paborke Meroaa. Ilas HcnoblTa-
HHS YCTOHUHBOCTH 3aBHCHMOCTH BO BDeMeHH HEOOXOJHMO BBIIIOJHHTDb
OlIeHKY HaJ€XHOCTH MeTOJa Ha He3aBHCHMOM MarepHuaJe, T. e, 10 AaH-
HbIM Ha0J/10JeHHil, He HCNOJb30BAaHHBLIX NpH pa3paboTke Meropa. Ta-
KOe HCIBITaHHe BLINOJHSETCA ABYMs CIOCOGAMHU.

4.5.2, TlepBHii croco6 COCTOHT B BBIAGJNEHHH IJISI MPOBEPKH Ha He-
3aBHCHMOM MaTepHaJie JaHHBIX 32 NocaefHHe roabl. Yucao Jet, BhIe-
JSEMBIX AJIS 3TOH UeJH, KaK YKa3aHO BhIIe, JOJKHO COCTABJASTbL He
Metee 20 % o6iiero yncaa JieT psga HabJawodeHHH, HO He MeHee NATH
qer. Ilpu ot6ope 3THX cayvaes ciaedyeT MpeLyCMaTpHBATh, 4TOOLI B HX
YUCJIO BOIIJIH 3HauuTeabHble (npeswimamouixe 0,6740) OTKIOHEHHA 3HA-
YeHUH NpPEAHKTaHTa OT CPeJHHX MHOTOJIETHUX 3HA4eHHI, a ¢ He3aBH-
cHMoro paga 6oi1a He MeHbure 0,80 MHOrosersero psia, HCHoJb3ye-
MOro npH paspaboTke MeTojha.
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4.5.3. Bropoii cnoco6 OuLEeHKH BPEMEHHOIH YCTOHYHMBOCTH MPOrHOCTH-
YeCKHX 3aBHCHMOCTell — cnocob «BbIOpaCEHIBAEMBIX TOYEK», peajusye-
Mbiii Ha DBM. On cocrout B onpepeseHuH K03 HIHEHTOB MPOrHOCTH-
YeCKOro YyPaBHEHHs NPH HCKJIOYEHHH M3 PAfa OT OJHOro A0 NATH JeT
H B COCTaBJIeHHH IO NOJyYeHHHIM YPaBHEHHSM IPOBEDPOYHBIX NPOTHO-
30B /sl HCKJIIOUEHHBIX JeT. Mckilouas U3 psja nocsefoBaTeIbHO KaxK-
ABIH caenyowiuii rog (M TPYNOy JeT), HoJydaeM BecCh psij IPOTHO3H-
pyeMbix 3HaueHuil. [locaenHue KOppeaupyloTcss ¢ (aKTHYECKHMH 3Ha-
YeHHSIMH 32 Te e TOAB, H KO3(P(HIHEHT KOppeNslHH, Ha3biBaeMbIH
Ko3(dunnenToM nporuocruyeckoil nadopmarusioctu (KIIN), cayxur
NIOKa3aTesieM BPEMeHHOH yCTOHYHBOCTH 3aBHCHMOCTEIL.

4.5.4. JlocTaTOYHO YCTOHYMBBIMH H IDHMEHHMBIMH B IIPAKTHKE CUH-
TaIOTCSl MPOTHOCTHYECKHE 3aBHCHMOCTH (YpaBHEHHS), IO KOTOPHIM CO-
BOKYNHOCTb IIPOBEPOYHBIX INIPOTHO30B Ha HE3aBHCHMOM psiie HMeeT
VAOBJIETBOPHTENbHYI0 onpaBabiBaemocTs u KIIM>0,6, npuuem a3ra
OnmpaBJbIBAEMOCTb HOJKHA OTJHYATHCA OT ONPaBABIBAEMOCTH, MOACUH-
TaHHOH IO 3aBHCHMOMY psiRy, He 6onee ueM Ha 10 %, a KIIH Mmenpuie
K03 uLHEeHTa KOPPEeNSUHH MPOTHOCTHYECKOTO ypaBHEHHS — He GoJjee
yeM Ha 0,1.

Ecnn meron mpornosa paspaboraH 6e3 npumenenus DBM, MoxHO
OTPaHUUYHTbCA NPOBEPKOH IO NEPBOMY Cnocoly.

4.5.5. OnepaTHBHble HCILITAHHA METOJOB CJAelyeT NPOBOJHTH, €CJIH
HeoOXOAHMO OLEHHTh BO3MOXKHOCTb €0 HCMOJIb30BAHHS NPH NOCTYIJIC-
HMH MCXOJAHOH HHGOpMallHH B peasbHOM MacliTabe BpemeHH. Onpas-
IbIBA€MOCTb COCTaBJIEHHBIX B XOJ€ 3THX HCHBLITAHHH OLHOrO-ABYX IpO-
THO30B ISl KaX<[IOTO NYHKTa HJIH Y4aCTKa DEKH HeAOCTaTOuHAa AJS pe-
LIeHHsl BOMPOCa O Ieecoo6pa3HOCTH BHeJPEHUss METOAHMKH B Onepa-
THBHYIO NpPakKTHKy. I[lo3toMy npu pelneHuu Bonpoca o BHeAPEHHH
MeToZa CJelyeT YUYHTHIBATb pe3YyJbTaThl aBTOPCKHX HCIBITAHHA Ha
He3aBHCHMOM Martepuaile.

4.5.6. OueHka NPUMEHHMOCTH METOAOB KPaTKOCPOYHLIX IIPOrHO3OB
CPOKOB JIelOBHIX siBJ€HHH, corsacHo [10], mpoM3BOAMTCA INyTeM BHI-
YHCJMeHUS CPefHell KBaJAPaTHUeCKOH NOTPeIHOCTH HNPOBEPOUHBLIX IpO-
rHO30B S H CpaBHEHHS ee C NpeAeJbHHM 3HAUeHHEM IPOTHO3HPYeMOro
3/eMeHTa S;, MEHSIOUIEMCS B 3aBHCHMOCTH OT 3a6/1arOBPEeMEeHHOCTH
nporHosa. B Tal6i. 24 npuBeleHbl 3HAUeHHs S; M yKa3aHa KauyecTBeH-
Hasl OlleHKa METOMHKH NIPH YCJIOBHH S<CSi.

B ToM cayuae, ecnu B KauecTBe HCXOZHOH HHGMOpPMALMH NpejnoJa-
raeTcst HCHOJb30BaHHE NMPOTHO3HPYEMBIX BEJIMUHH, HCIBLITAHHE METOAOB
LOJIKHO BKJIIOYaTh OLEHKY TOYHOCTH Kak IIpH pacdere Mo (HaKTHYECKHM
BXOAHBIM HAaHHLIM, TaK H IO NPOTHO3HPYEeMBIM HX BeJuuHHaM. Umciao
[IPOBEPOYHBIX TPOrHO30B HA HE3aBHCHMOM MaTepHaJjie C HCHOJb30Ba-
HHEM IMPOMEXYTOYHBIX IPOrHO30B JAOJIKHO COCTaBJATb AJsS OJZHOTO
06beKTa He MeHee JeCsATH.

4.5.7. OnepaTuBHble HCHBITAHHA METOJOB IIPOrHO3a JIeJOBOrO pe-
XKHMa Henecoo6pa3HO NPOBOAHTbL AJS BLIBJEHHS BO3MOXKHOCTH BO3-
HHKHOBEHHsI OIIHOGOK H3-32 HEMOJHOTH ONepaTHBHOH HH(pOPMaLHH,
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Ta6nuna 24

OueHKa MeTOla KPAaTKOCPOUYHBIX NPOTHO30B CPOKOB [10fBJEHHS
NENOBHIX SBJACHUA C Pa3NN4HOM 3261aroBpeMeHHOCTHI0 NpH ycaosuu S < S

Cpennas 3361aroBpeMeHHOCTh MPOrHO30B, CYTKH

OueHKka MeTOAUKH
1—3 4-5 6—9 10—13 14—15
Xopouuas 0,7 1,5 2,2 3,0 3,7
YposaeTBopHTENBHAS 1,2 2,4 3,6 4,8 5,9

a Takxe M NPOBEPKH HAJEXHOCTH peasu3alUH IPOTHOCTHYECKOH
cXeMbl NpPH HCNOJb30BAHHH CYLIECTBYIOIEH TEXHOJOTHYECKOH JIHHHH.
ITpoao/kUTeIbHOCTb HCNIBITAHUI He HOJKHA GHITH GoJiee ABYX JeT.
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5. MOPCKHE TUAPOJIOTHYECKHE IMPOrHO3bl

5.1. OCO0EHHOCTH HCMBITAHHSE MOPCKHX
THAPOJIOTHYECKHX NMPOTHO30B

5.1.1. [TpouspoacTBeHHHIM (OMEpPaTHBHBIM) HCNBITAHHAM MOAJEKAT
Bce HOBBIE H YCOBEpLIEHCTBOBAaHHble METOAB NMPOTHO3a M aHAJH3a MOp-
CKMX THAPOJIOTHYECKHX 3JIeMEHTOB M sBJeHuHl. McneTaHus nposoasitcs
Ha OCHOBAHHH NMPOrPaMMBbl UCIILITAHHH, COCTABJEHHOH aBTOPOM MeTOAA.

5.1.2, [lo mpopOMXKHUTENbHOCTH AeHCTBUS MODCKHE THAPOJOTHYE-
CKHe TNPOTHO3bl AEJATCS Ha KPAaTKOCPOYHLie (MeHee 3 CYTOK), cpelHe-
cpounble (oT 3 a0 14 cyTok), moarocpounsie (ot 15 cyTok mo 6 Mecs-
LeB) W CBepXA0JarocpouHnle (6osee 6 Mecsues).

5.1.3. Bo BpeMs HcNBITaHHH MeTOJOB KPaTKOCPOYHLIX M CPEXHECPOU-
HBIX ITPOTHO30B TOYHOCTb MeETOAA OLEHHBaeTCs Ha He3aBHCHMOM
MaTepuaJse, KOTOPBIH MoOXKeT ObiTb BhIOpaH Kak IO AAHHBIM, He HC-
NoJIb30BAHHLIM NP pa3paboTke MeTOJa, TaK M Ha OCHOBe TeKylue#
HHpOPMALHH.

5.1.4. BaxHbIM ycJjOBHEM NPOBEPKH METOAA SIBJSETCS 3HaHHe NpH-
POXHOH H3MEHYHBOCTH IIPOTHO3HPYeMOro 3JjieMeHTa (siBjeHus). as
Ka)AOTO 3JIeMeHTa (sBJIeHHs) B 3aBHCHMOCTH OT €ro NPHPOAHOH H3-
MEHYHBOCTH YCTAHABJHBAETCS CTATHCTHYECKH OOOCHOBAHHOE KOJIHYe-
CTBO NPOBEPOYHBIX NPOrHO30B, JOCTATOYHOE JJ5 OObEKTHBHOH OIEHKH
Metona. [ns 4HCIEHHBIX MPOTHO30B MOJIEH MOPCKHX THAPOJOTHYECKHX
3JIleMeHTOR (BOJIHEHHe, TeMIepaTypa BOABL H Ap.) YHCJO IIPOBEPOUHBIX
NPOrHO30B JOJIKHO ObITh He MeHee 30.

5.1.5. [Ipn paspab6oTke MeTOZOB HOJTOCPOYHBIX H CBEPXAOJTOCPOY-
HBIX MOPCKHX THAPOJOTHYECKHX NMPOTHO30B OOBIYHO MPHXOAUTCS UCMOJb-
30BaTh JaHHble MHOTOJIeTHHX Halmionenuit. Tpe6oBaHue mposeaeHus
OnepaTHBHBIX HCIBITAHHI TAKHX METOJOB Ha He3aBHCHMOM MarepHajie
MOXeT 3HAYHTeJbHO 3aJEePXKaTb WX BHeJApDeHHe B NpPakTHKY. [lostomy
U1 CYXJeHHS O NMPHMEHHMOCTH MEeTOAAa MOXHO B JOTOJIHEHHE K pe-
3yJabTaTaM INPOH3BOACTBEHHBIX HCIBITAHHH HCMOJb30BaTh Pe3yJbTaThl
2BTOPCKHX HCHBITAHHH.

5.2, XapaKTepMCTHKU HaaeXHOCTH METOLOB MOPCKHX
THAPOJOTHYECKUX NMPOTHO30B

5.2.1. B cootrBerctBuu ¢ [11] ass onpemeseHust HaeXHOCTH MeTO-
IOB MODCKHX THAPOJIOTMYECKHX NPOTHO30B HCMOJB3YIOTCH ABa OCHOB-
HBbIX KDHTePHS TOYHOCTH H 3(P(PeKTHBHOCTH METOJOB.
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5.2.2, OfHUM H3 HHX CNYXHT OTHOIIE€HHe CPelHell KBaApaTHYECKOH
OWHGKH MPOTHO30B S K CPeAHEMY KBAAPAaTHYECKOMY OTKJOHEHHIO OT
HOPMEI GU(S/Gu) HJIH K CpeAHeMYy KBaJpPaTHYECKOMY OTKJIOHEHHIO H3-
MEHEHHIi TOTO e 3JIEMEHTa OT CPEJAHEro ero H3MeHeHHs 3a MepHoJ 3a-
6/1aroBpeMeHHOCTH NPOTHO3a oa (S/0a).

CpexHsisi KBaJpaTHueckasi OWHGKA [POBEPOYHBIX MPOTHO30B OIpe-
peasercs no gopmyse

Z (U:""'Up)2
i=1

n—1

S= , (99)
rae U;, Up— coOTBETCTBEHHO (paKTHYECKHe H DAaCCUYHTAHHbIE 3Haye-
HUSI; n— YHCJIO NPOBEPOYHBIX IPOTrHO30B.

CpeZiHee KBaJpaTHYECKOE OTKJOHEHHE IPOTHO3HPYEMOrO 3JI€MEHTa

OT HOPMBI 3a MHOTOJIETHHH DAA HalJ/IOJdeHHH Oy PacCUHTHIBAETCS MO
¢opMmyae

-
Z Ui — U)2
ov="\ ==, (100)

rae [—/'—cpe;u{ee 3HayeHHe 3JIEMEHTa 3a MHOTOJIETHHH psj HabJiwoae-
Hul (HOpMa).

CpeaHee KBajpaTHYECKOe OTKJOHeHHe H3MeHeHHH 3J1eMeHTa OT
CpeJHEero ero U3MEHEHHdA 3a NEePHOL 3a6ﬂaroapemeﬂuocm [IpOrHo3a oa
BLIYHCJAETCA IO GopMyJie

3 (A — B
Op= A= (101)

n—1 4

rae A; — U3MeHeHHe NPOrHO3MPYeMOro 3JeMeHTa 3a HepHop 3abJaaro-
BPeMeHHOCTH NpPOrHO3a, A — cpeJHee H3MEHeHHe 3JeMeHTa 3a TOT XKe
HepHOL.
S/ S
YeM MeHbllle OTHOLIEHHE T(T), TeM BbllIeé TOYHOCTb METOJA.
v\ %

5.2.3. IpyruM KpuTepHeM IPHMEHHMOCTH, TECHO CBSI3aHHBIM C Iep-
BHIM (DIpM HOPMAJIbHOM paclpefieJeHHH OWHGOK MPOrHo3a M OTKJO-
HeHHil NPOrHO3HPYeMBIX BeJHYHMH OT HODMHI), SIBISeTCS YCJOBHe Mpe-
BHlIeHHs] 06ecleyeHHOCTH METOAA Haj NPHPOJHOH HJH WHePLHOHHOH
oGecneyeHHOCTbI0. IloHsATHe obecneyeHHOCTH MeToJa B IPOUEHTAX,
BBeleHHoe Hactasnenunem [11] ® Xapakrepusyiolllee ONpaBAbIBae-
MOCTb NPOTHO30B, PAaCCYHTHIBAETCA N0 GopMyJie

P=-2-. 100, (102)
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rie M — KOJIHYeCTBO ONPAaBAABUIMXCA INPOTHO30B; 1 — OGLUEE UHCJIO
NIPOTHO30B.

[pu pacuere obGecnedeHHOCTH Meroda (P) 3a HomycTHMYIO Morpeu-
HOCTb NMPHHHMAIOTCS 3HAUEHHd, KOTOPBE COCTaBJAAKT AJS TPOTHO30B
3a6yaroBpeMeHHOCTbIO A0 2 MecsueB +0,6740y; A5 NporHo3os 3abaa-
TOBpeMeHHOCTbI0 OT 2 0 6 mecsiueB *+0,80y; ans nporsosos sadaaro-
BPEeMEeHHOCTbIO OoJsiee 6 MecsileB = oy.

Meroj cuuTaercss NPHMEHUMBIM AJIs IPAKTHYECKOTO HCIOJb30BaHUS,
ecii 06eCcneyeHHOCTb ero NpeBbIIaeT NMPHPOAHYIO 00ecrneueHHOCTb.

5.2.4. llna onpeneneHuss 3¢(HEKTHBHOCTH MeTOAa KDPAaTKOCPOLHOTO
porLo3a o6ecneyeHHOCTb METOJA CPABHHBACTCA HE C KJHMAaTHUECKOH
06eCreyeHHOCThIO, @ ¢ 00€eCneyeHHOCTbI0 HHEPUHOHHBIX NPOTHO30B, KO-
TOpas TakXe paccuutbiBaercs no ¢opmyse (102). O6aactp cpaBHeHHS
METOJHYeCKOT0 INPOTrHO3a € HHEPLHOHHBIM ONpeleNsercss BpeMeHHOM
'U3MEHYUBOCTBIO IIPOTHO3HPYEMOTrO 3JeMeHTa, KOTOpasi yCTaHaBJHBaeTCs
aBTOpaMH METONOB Ha CTaJHWH TNpPOBEJEHHS ABTOPCKHX HCHLITAHHUIL.
VHepuuoHHBIH M KJHMaTHYECKHH NPOrHO3B OYAYT HMEThb OAMHAKOBYIO
TOYHOCTb NPH CABHTE BO BPEMEHH T, KOTOPHIl COOTBETCTBYET yMeHblie-
HHIO BJBO€ OPAMHATH KOPPEJSHHOHHOH (MJIH KOBAapHAILHOHHOH) (YHK-
uny pansoro saementa [1]. Ipu v>T (T — 3a6narospeMeHHOCTb NPO-
THO33) HHEPUHOHHBI NMPOrHO3 CTAHOBHTCS CTATHCTHYECKH MeHee TO4-
HbiM. [TosToMy npu v<<T MeTOQHYECKHEe MPOTHO3bl CJAEAYET CPaBHHBATh
C HHePUHOHHLIMH, @ NpH T>T — ¢ KJMMATOJOTHYECKHMH NPOTHO3aMH.

5.2.5. Jl11 OLleHKH Ka4eCTBAa YHCJIEHHBIX METOJOB MOPCKHX THAPOJIO-
THYECKHX NPOTHO30B DPEKOMEHAyeTcs TaKKe HCIOJb30BaTb CJeRyloliHe
CTaTHCTHYECKHE XapPaKTePHCTHKH: CPeJHI0I a6coJoTHYI0 OWHOKY 0,
CPE/IHIOI OTHOCHTEJ/IbHYIO OLIMGKY e, CpEeiHIO0 apHdMeTHUecKylo (CH-
CTeMaTHYecKylo) OuwH6Ky O, cpefHee KBaapaTHYECKOE OTKJOHEHHE
omH6KH (cTaHAapTHyI0 oWIHOKY) O, KOppensiuuio TeHAeHUHuH Vi, KoTo-
pble paccuHTBIBAlOTCA COOTBeTcTBeHHO nmo dopmyaam (1), (2), (4),

(5) u (6).

5.3. OcoOble cayyau onpeaeeHHs] HaJle KHOCTH METOA0B MOPCKHX
THAPOJIOFHYECKMX MPOrHO30B

5.3.1. BrllueykasanHble KPHTEPHH HaJeXKHOCTH MeToJa MOryT ObITh
HCIOJIb30BAHHl AJs1 OLEHKH GOJIbHIHHCTBA METOAOB MOPCKHX THAPOJIO-
THYECKHX NporHo3oB. OAHAaKO B psjlle CaydaeB HCIOJb3OBAaHHE ITHX
KpUTEpHEB 3aTPyAHEHO H BO3HHKAaeT HeOOXOAHMMOCTb yyeTa cnelngH-
geckHX ocobGenHocTell MeToda. K TakuM ciyyasiM OTHOCATCS:

a) OleHKa pacueTHHIX H YHCJEHHBIX METONOB NPOrHO30B foJeil 3Je-
MEHTOB;

6) oueHKa MeTOJ0B MPOTHO30B, AONYCTHMAs NOTPELIHOCTb KOTOPHIX
He CBfi3aHa CO cpejHeH KBaZpaTHYECKOH BeJIHYHHOH PSAa Oy;

B) OUEHKa MeTO/0B, IO KOTOPHIM NMPOTHO3Bl COCTABJSAIOTCS B CPOKH,
HaxoAsLMecs B NpeleNaX MHOTOJNeTHeH aMIIMTYAB 3JeMeHTa (sBJje-
Husl).



PJ 52.27.284—91 C. 119

5.3.2. OueHKa yCNEIWIHOCTH PAaCYETHBIX M YHCJIEHHBIX METOAOB IpO-
THO3a 1oJiefl THAPOMETEOPOJIOTHYECKUX 3JIEMEHTOB NPOU3BOAUTCS NMyTEM
onpejeJieHHs TOJbKO OGeCMeyeHHOCTH MeToAa Mno dopmyae (102).
B sToM cayuae m —unca0 y3JI0B CeTKH, B KOTOPBIX OTKJOHEHHE MpO-
THCCTHYECKOTO 3HAaYeHHS OT (PAKTHUECKOTro He MpeBHIAeT JOMYCTHMOH
NOTPEIIHOCTH; 1 — o6llee YHCJIO Y3JI0B CETKH.

AHanoruyHbIM 06pa3oM ONEHHBAETCS] KayeCTBO METOJAOB MPOrHO30B
THSPOMETEOPONIOTHYECKHX 3JIEMEHTOB, BbIDAXEHHbLIX B BHAE TDaHHI
pasaesoB (HanpuMep, THAPOJIOrHYeCKHH ¢POHT, raybHHa 3ajeraHus
Te['MOKJ/IHHA, KpOMKa Jpeiidyiomero apjia u T. 1.).

5.3.3. [Ina psina MeTOJOB MODCKHX THAPOJIOTHYECKHX NPOTHO30B
(HampuMep, mMpoOr{o3a BOJIHeHHs) AONMycTHMas ouii6Ka He CBS3aHa CO
CcpelHeH KBaApaTHYeCKOH BEJHYHHOH pfila Oy H YCTaHaBJIHBAETCH
IMNHpHYEeCKH. BeanunHa AONycTHMOH OIIMOKH AJISI OLEHKH KaXJIOTrO
BH/a TaKHX NPOrHO30B NpHBeleHa B [11].

OueHka NPHMEHHMOCTH TaKHX METOOB B ONEPATHBHOH NpaKTHKe
NPOH3BOAUTCS NyTEM ONpefeseHHs TONbKO 06eclnedeHHOCTH MeTOoAa Mo
dopmyne (102).

5.3.4. OueHka MeTOAOB, NpPOTHO3bl HO KOTOPHIM COCTaBJSIOTCS
B CPOKH, HaXOAsllHecsi B Npefesnax MHOTOJETHEeH aMIIMTYAbl 3JieMeH-

Ta (ABJIEHHS), IPOH3BOAHTCS IO 3HAYEHHIO OTHOWeHHs S/oy,. [Tpu sToM

Ol’, — CpeHee KBaJApaTHYE€CKOe OTKJIOHEHHE 3JIEMEHTa OT €ro cpeaHero

3HaYeHHS, YCTAHOBJIEHHOTO AJIsi YJEHOB psiia n’, HAXOAALIErocs B mpe-
Jenax COKpallleHHOH aMmauTynsl A, T. €. B Ipefieaax AaT COCTaBJieHHS
NPOTHO32 M CaMOro MO3AHEr0 HACTYIUIEHHs siBJEHUs. Beauunna oy,
onpegeasiercs no ¢opmyae (100), rae yMcjO YJEHOB MHOrOJIETHETO
pana n 3aMeHsieTcs Ha n’ /19 COKPalleHHON aMIVIHTYAR A..

HanbHeiiuee onpeaeneHyue yCIelHOCTH METOAA NPOU3BOAUTCS B CO-
OTBETCTBHH C KPHTePUSMH, H3JIOXKEHHBIMH B 1. 5.2.

5.4. OueHka KauecTBa 00b€KTHBHOrO aHaJH3a MOJieH
MOPCKHX TH/IPOMETEOPOJOTHYECKHX 3JEMEHTOB

5.4.1. B nacrosiee BpeMs OlleHKa KayecTBa MeTOAOB 0OBEKTHBHOIO
aHaJM3a noJielfi MOPCKHX THADOJIOTHYECKHX 3JIEMEHTOB INpeicTaBJser
co6oii TPyAHYIO 3afauy B CHJY CyIleCTBOBaHHS psAa (HakToOpoOB, B TOM
yucJe OTCYTCTBHE Ha MOpPSIX M OKeaHaX CeTH peryJsipHHX Ha6JlIoJeHHH,
NoAOGHOH CeTH MeTeOPOJIOTHUECKHX HaOJIofeHuit Ha cylue;

HepaBHOMEPHOH MO NMPOCTPAHCTBY H BPEMEHH YaCTOTHI H3MepeHHH,
NIPOH3BOJAMMBIX NEPCOHAJIOM MOPCKHX CYAOB Ha J06POBOJIbHOH OCHOBE,
a TakKe 3a4acCTyl0 HeJOCTAaTOYHOH TOYHOCTH U HeCcOBepLIEHCTBA METO-
AOB HaGJIOAEHHI;

3HAYHTEJbHOH NPOCTPAHCTBEHHON M BPEMEHHOH H3MEHYHMBOCTH Ia-
paMeTpoB OkeaHa, NMPHBOASAILEH K HEOJHODOJHOCTH H aHH3OTPOIHOCTH
noJieii rHAPOMETEOPONIOTHYECKHX 3JIEMEHTOB.
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B pesysnbraTe cTaHAapTHBHlE METOAbl OlLEHKH KayecTBa OGBEKTHB-
HOTO aHaJjiH3a, NpHMEeHseMble METEODOJIOTAMH, He MOTYT aAeKBaTHO
TIPUMEHSATbCST B OTHOLIEHHH NOJEH MODPCKHX THADOJIOTHYECKHX 3JeMEeH-
ToB. Tak, HanmpuMep, APH HCNOJL30OBAHHH MeTOJa NPSIMOH HHTepnoJs-
LMY HCKYCCTBEHHO YMeHbllaeTcs NMJOTHOCTb NAHHLIX HaOJIOAEHMII, UTO
NPHBOAUT K POCTY OWIHGOK HHTEPIOJSINH, a B palOHAX OKeaHa C Ma-
JIOH OCBEIIeHHOCTbIO HAOJIOJEHHSAMH NOJyueHHe OLEHKH CTaHOBHTCS
HEBO3MOXHBIM.

5.4.2. TloaTroMy B HacToslllee BpeMs NpoLefypa HCHBITAHHII HOBHIX
MeTO/I0B O6'bEKTHBHOTO aHaJ/H3a IMOJiel MOPCKHX I'HJAPOJIOTHYECKHX 3Je-
MEHTOB MOXKeT OHITb CBeleHa K CJedyIoeMY:

Ha MepBOM 3Tane HCNBITAHHH CPAaBHUBAIOTCA Pe3yJabTaThl OGBEKTHB-
HOTO H DYYHOT'O aHAJH30B, [OJYYEHHblE MO OJHUM H TeM e NaHHEIM
HaOuioneHu#l. Jlas yMeHblIeHHs] CyObeKTHBHOCTH OLEHOK PYYHOH aHa-
JIM3 JOJ2KeH ObITh NPOBENEH He MeHee ueM ABYMs cnenuasaucraMu. Ilo
pe3ysbTaTaM CPaBHEHHS OOBEKTHBHOTO H PYYHOTO aHAJH30B NPOH3BO-
AUTCS KayecTBEHHAst OLEHKAa JOCTOBEDHOCTH OGBbEKTHBHOTO aHaju3a
B OTHOUIEHHM OOILIeH KapTHHBl pacnpefeJieHHs, CTENeHH ee JeTaju3a-
L[HH, PE3KOCTH TPALUEHTOB H T. I.;

KOJIHUECTBEHHYIO OIEHKY pe3yJbTaToB OO'beKTHBHOTO aHaJ/H3a (pac-
9eT 3HAUeHHH cpeZHero abCOJNIOTHOTO OTKJOHEHHs, CPeJHero KBaJpa-
THYECKOr0 OTKJIOHEHUS M T. 1.) lleslecoo6pa3HO NPOU3BOAUTL NPHUMEHH-
TeJbHO K MECTaM IIPOHM3BOJACTBA HAJE€XKHBIX H pernpe3eHTaTHBHBIX Ha-
6niofeHn#t (Ha cTaHOHApHHIX W JpeHdylomux 6ysx, ¢ 6opTa HayyHO-
HCCJIeIOBATeNbCKUX CYAOB H KOpabJsel moroisl u T. A.). Jlomyctumas
NOTPENTHOCTh aHaJM3a AOJIKHA OBIThb CPaBHHMA C CYLIECTBYIOLIEH TOY-
HOCTbIO H3MEDEHHH HNaHHOTO T'HAPOMETEOPOJIOTHYECKOTO 3JI€eMEHTa;

npu HaJuyHu 3(0(EeKTUBHOH YHCIEHHOH MOJEJNH KPaTKOCPOUHOTO
NpOrHO3a THAPOMETEOPOJNOTHIECKOTO 2JIEMEHTA U PA3JHUHEIX CXeM 06b-
€KTHBHOT'O aHaJIM3a 3aKJIIOYeHHe O KayecTBEe TOTO HJIH MHOTO OG'bEKTHB-
HOTO aHaJ/I#3a MOXKET OBHITh NOJyUeHO MO pe3yJbTaTaM POrHO30B, pej-
BBHIYHCJEHHHX C HCMOJb30BAHHEM Da3JHYHBIX OGBEKTHBHHIX aHAJIU30B.



PJ 52.27.284—81 C. 121

6. NPOrHO3bl JABHHHOH ONACHOCTH

6.1. O6wHe NOJOXKEHHSA

6.1.1. MeToAbl MPOTrHO30B JAaBHHHOH OMaCHOCTH ONpejessloTcs, CO-
raacHo [12, 13], crepyomuMy napaMeTpaMHu:

— TEepPHTODHSl JNeHCTBHSI INPOTHO3a — TEPPHTOPHS, Ha KOTOPOH
npeacKa3wBaeTcsl ¢xoJ (MM HecX0[), ABHKeHHE H OCTaHOBKA JIABHHH.
OLeHKa nporHo3a NpoU3BOAUTCS TOJMBKO Ha (paKTax cXOAa JIaBHH B IIpe-
JeJiax 3TOH TepPHTOPHH;

3a6,1aTOBPEMEHHOCTb NIPOrHO3a — NMPOMEXKYTOK BPeMeHH MEeXAY MO-
MEHTOM BbIAAUYH MPOrHO3a MOTpPeOGHuTEe IO H MOMEHTOM HauaJja ero jeft-
CTBHS;

LJHUTEJbHOCTh (MepHOJ) JelCTBHA MNPOTHO3a — MPOMEXKYTOK Bpe-
MeHH MeXJy MOMEHTOM Hauaja i MOMEHTOM OKOHYAHHA ero JeHCTBHSA.
DTOT MPOMENKYTOK MOMKET HMETb (DMKCHPOBAaHHOe 3HAUeHHEe, OH MOXKeT
3aBHCeTb OT KAKHX-JIHOG0 YCJOBHH ¥ OLITb Pa3IHYHLIM IO NPOTAXKEH-
Hoctd. OueHka MPOrHO3a NPOH3BOAHTCA TOJNBKO MO (pakTaM cxopa Jja-
BHH B TeyeHHe 3TOTO MPOMEXKYTKaA;

npeaMeT NPOr€o3a — JIAaBHHOONACHHIA NepHoJ, 00YyCJOBJEHHBI exH-
HbBIM (U3HKO-reorpauueckiM KOMILJIEKCOM YCJAOBHH W MPHYHH JaBH-
HooGpasoBaHHd. [IporHos cocrasJssgercs TOJNBKO AJs Clyyaes, IPHHAA-
JIEXKAIMX JaHHOMY KoMIyeKcy. Takoifl KOMIJIeKC MOXET ONpefeasiThC
Kax OOIUMMH NPHYNHAMH BO3HHKHOBEHHS (I'eHE3UC), KOTOphIe ompeje-
JIAIOTCA COTJIACHO TOH MJIH MHOH TE€HETHYeCKOH KJacCHGhHKalLHMH JaBHH
[13], Tak ¥ KOHKDETHbHIMH NDHYHHAMH BO3HHKHOBEHHS («CIyCKOBOM
¢akrop»). KoHKpeTHmie NPHYMHBI ONpeAeNsIOT JABHHbB CaMOIPOHU3-
BOJIbHble (HJM CNOHTaHHBIE), cXoAsfuye 6e3 FBHBIX BHAMMBIX MPHUHH;
JABHHHI, COLIEMIHe OT CAYYaNHEIX NPHYHH (NafeHHe KaMHS HJH 1IAaNKy
CHera, 3eMJIeTpPsICeHHe H T. A.); JaBHHBI, COLIeAUIHEe NPU HCKYCCTBEH-
HOM, LleJIeHaNpaBJeHHOM aKTHBHOM Bo3felicTBuu (AB).

6.2. Cneunduka ncnpiTaHHA METOAOB NPOTHO3a
JABHHHOH ONACHOCTH

6.2.1. AlpTepHaTHBHbIE NPOTHO3H JIaBHHHOH OMaCHOCTH HMelT (op-
MYJHDPOBKH «/JaBHHOOMACHO», «HeJaBHHOONAcHO». POPMYJIHPOBKA «Ja-
BHHOONACHO» O03HAauaeT, YTO HAa TEepPPUTOPHH HelCTBHS IIPOTHO3a 32
BpeMs ero JeHCTBUA MNPOTHO3UpYeTCs CXOA XoTs Obl OJHOH JaBHHLI
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06beMOM He MeHee HEKOTOPOoro Vmm. OObiuHO 32 Vmin NpHHHMaercd
3HauenHe 10 M, KOTOpOe MOTEHUHAJbHO OMACHO AJISi XKU3HH OJHHOKOTO
neurexoaa MJaH JbixkHHKA. Ho 3To 3HaueHHe /15 KOHKPETHOro MeToxa
MOKET ObITb HHBIM.

6.2.1.1. Ilpu oueHke KaxAablil cayyalf anbTepHaTHBHOIO IPOrHO3a
MOXeT NOMNacTb B OAHY H3 CJAEAYIOLIHX NATH IPyN:

ITPOTHO3 «JIaBHHOOMIACHO» ONpaBAaJiCAd — €CTh CXOHA JaBHHBI,

HPOrHO3 «JaBHHOONACHO» He ONPAaBAaJCsi — HeT CXOJa JIaBHHBI;

IPOTHO3 «HEeNaBHHOOMACHO» He OMNpaBAaJICs — eCTb CXOJ JIaBHHHI;

NPOrHO3 «HEJaBHHOONMACHO» OMNpaBJaJjcs — HeT CXOAa JIaBUHHI,

NPOTHO3 He OLEHHBAJICS He3aBHCHMO OT (POpPMYJIHPOBKH (HanpHMep,
H3-32 OTCYTCTBHA BUJHUMOCTH).

6.2.2, [InddepeHunpoBaHHble MO rpajauusiM MPOTHO3B! JIaBUHHOM
OMaCHOCTH MOTYT COJepXaTb KayeCTBEHHble MOKa3aTeJH, YTOYHSIOUHe
dhopMyaHpPOBKY «/1aBHHOONMAacHo». Hanpumep: «cnabast 1aBHHHAA onac-
HOCTb» HJIM «yMepeHHasi». TakHe IoOKasaTeau HOJXKHB pacwIH¢pPOBHI-
BaTbCsl KOJIMYECTBEHHBIMH TpajauHsMH ONpefesIOLHX MapaMeTpOB:
KOJIHYeCTBOM JIaBHH, HX oObeMaMH H T. I

6.2.3. Ha Bcex 3Tamax aBTOPCKUX H NPOH3BOJACTBEHHBLIX HCIBITAHHH
Kax10ro MeToAda NPOTrHO3a JaBHH ACJIKHO cobJiojaTbcs TpeboBaHUe
NOJNHOH HAEHTHYHOCTH OODBEKTHBHBIX NpPaBUJ1 INPOrHO3HPOBAHUS H
OLEHOK.

[Ipn onpenxeneHun neproja pa3paboTKH, NEPHOAOB ABTOPCKHX
¥ TPOH3BOACTBEHHBIX HCIBITAHMH HEOOXOAUMO, YTOOBI YHCJAO CJayyaeB
C ABJIeHHSIMH OblJIO He MeHbLIe psila HX NPHUPOJHOH MOBTOPSEMOCTH.
YcraHOBJeHHe psiga MPUPOAHOI MOBTOPSEMOCTH TaKHX CJydYaeB, a TaK-
XKe psila NPHPOAHOH MOBTOPSIEMOCTH BCeX CJydaeB, NOAJEKAIIHX IPO-
FHO3y NO HLAaHHOMY MeETOAY, NnyTeM NpopaboTKH (PakTHYECKOTO MaTe-
pHasa o cxoje JIaBHH, fBJAETCA NpeABAaPHTENbHBIM 3TAlOM HCIBITA-
suil, [as yBeJHYEeHHS uHCJIa CJyyYaeB ¢ peJKO Ha6/10AalolHMHCS
SIBJIEHHSIMH AONYCKAlOTCS NPOH3BOACTBEHHbBle HCIHTAHHA MeTOAa HX
IPOrHO3a HA He3aBHCHMOM MaTepHaJe NMPOULTHX 3HM.

6.2.4. Ilpu cpaBHHTEJNBHOH OlleHKE HECKOJbKHX METOJOB IPOrHo3a
HeoOXOAHMO BCe MeTOJbl OLEeHHBAThb MO OAHOH H TOH Xe aKTHUECKON
HHpOpMaALUHU O CXOAe JaBHH, HA OJHOH H TOH Ke TePPHTOPHH, 33 OLHO
H TO e BpeMs, C NPHMEHeHHeM ONHHX H TeX OLEHOK, ONpefeseHHBbIX
HACTOSIIIMMH MeTOJHYeCKHMH yKa3aHusMH. Eciu OmMH H3 cpaBHHBae-
MBIX MeTO/JOB siBjAfieTcs 6osee OOUIMM IO NpeAMEeTy NMPOrHo3a H (Mju)
TepPHTOPHH INPOTHO32, TO [AJisi HEero KpOMe MOoKasaTeseH OLEHKH MO
BCeMY METOLY AOJIKHBI ObITb pPacCYMTaHbl M NOKa3aTesH OLEHKH AJs
6oJsiee yacTHOro (JIOKaJbHOrO) BapHaHTa, COOTBETCTBYIOLLErO0 BTOPOMY
H3 CpaBHHBaeMblX MeTOAOB. TaKylo OLEHKY BBIIOJHAET aBTOP BHOBb
npeiacrasasieMoro Meroga. Ecnu o6a MeToza mpeacTaBlsIOTCS OAHO-
BPeMeHHO, TO TaKylO OLIeHKY BBIMOJIHSET aBTOp 06Illero MeToaa.
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€.3. CueHka NpoOrHo3oB JaBHHHONH ONMACHOCTH

6.3.1. Ounenka MeTOROB aJbTePHATHBHLIX NPOTHO30B
JIAaBHHHOII OMacHOCTH

6.3.1.1. Pan cayuaeB a/jbTepHATHBHOTO MPOT'HO3a JIaBHH MO NPOBe-
psieMOMY MeTOJY 3a BeCh IEePHOJ HCILITAHHA 7 COCTOMT M3 PAAa OLe-
HHBAEMBIX CTyYaeB Moo H PANA HEOLlEHHBaeMbIX CIYYAEB flxx

N =gy + Nyy. (103)

Ecaun psin olleHMBaeMbIX CJy4aeB fg, MeHbLIe psiia NPHPORHOH IO-
BTOPSIEMOCTH CJyuaeB, MNOAJEXKALIHX MPOrHO3y, TO METOJ He OLEHH-
BaeTcs.

Bech pan oueHHBaeMHIX cJyuaeB INPOTHO3a 7o, pa3bHBaeTcss Ha
rpynmsl ng; no gopme 23.

Popma 23
Ta6auua cOnpsKeHHOCTH
Ha6aonanoch
[Ipornos Cymwma
J@BHHOONIACHO He JTaBHHOONaCHO
JlaBuHOONACHO n nyg o
HeaasuxoonacHo nat Nag Ny
CyMmma gy ng Ngo

[TpuMeuanne. n); — 9HCAO ONPABAABIUUXCA MPOTHO30B ¢ (POPMYJHPOBKOA <«JIaBH-
HOOMACHO®; M3 — YHCJOQ HEONPABAABIIMXCH NPOrHo30B ¢ (HOPMYJIHPOBKOR <«JAaBHHO-
OMACHO»; ng — YHCJAO HEONpaBAABIIMXCH INPOrHO30B € (OPMYJIHDOBKOH «HeJaBHHO-
OMACHO»;, Mgy — YHCJO ONPABAABIIMXCA TNPOTHO30B c ¢GOPMYJHPOBKOR <«HEJaBHHO-
OMAaCHO®; Ry = 7y; + Njg— UHCAO BCEX OUEHHBAEMHX MNPOTHO30B ¢ (HOPMYJHPOBKOR
«JIaBHHOOMACHO»; Mgy = 71y + M2z — UHCJO BCeX OLEHHBAEMHX NpPOrHO30B C (OPMy-
JHPOBKOfi «HEJIABHHOOIACHO»; 7o) = M1 + Ng) — GHCJHO BCEX ONEHHBAEMHX CJaYy4YaeB
CO CXOAOM JIaBHH; Mgy = Mg + Moz — UHCA0 BCeX ONEHHBaeMHX clydaeB Ges cxona
JAABHH, Mgy = Njo + Ngo == Mgy + Moz — YHCJAO BCEX OILEHHBAaEGMHX CHYYaes.

6.3.1.2, OcHOBHRIMH NMOKa3aTe/JsMH J[Js1 OLleHKH [POTrHO30B JIaBHH-
HOWl ONaCHOCTH fIBJIAIOTCH:

o6ulas ONpaBABIBAEMOCTb [POTHO30B B IPOLEHTaxX (HJIH NPOCTO
ONpaBAKIBaEMOCTD)

pr— tutne 100; (104)

Moo
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NpeAynpexAeHHOCTb HAaJHYHSl ABJEHHS B NPOLEHTaX (HJIH NPOCTO
Npexynpex1eHHOCTb)

P =1 . 100. (105)

Moy

6.3.1.3. JJononHuTeJbHBIME NOKAa3aTensiMu [JA OLEHKU NPOTHO30B
JIaBHHHOH ONACHOCTH SIBJAIOTCS:
ONpPaBAbIBAEMOCTh NIPOTHO3a HAJUYHMA SBJEHHA B NPOLEHTAX

Py g = — . 100; (106)

nyg
OlpaBAbIBAEMOCTDb [IPOrHO3a OTCYTCTBHS! SIBJICHHUS B npoueHTax

Po.g=—2- . 100; (107)

Nag

npeaynpexieHHOCTb OTCYTCTBHA ABJEHHUA B MPOLEHTAX

I3

Po s =—22_ . 100; (108)

Moz
KpuTepuil kadecTBa nporuosoB [lupcu — O6yxoBa
n n n n
T= "o 12 = 22 ___ 21 , (109)

o o2 Moo o1

KpHuTepuii Hagexuoctd no H. A. Barposy

_ U—=U,
H=—— Ty (110)
rae Uy= ml:-mz : U= fln:"lza' :
00 00
= ‘ot . = faofto2 .
ml - 90 y M= oo ]
omn6Ka pHCcKa MeToAa
a=n21/no|; (111)
omiH6Ka CTPaXOBKH MeTOAa
B == ns/n0s; (112)

KpuTepHil TouHocTH mo A. M. O6yxoBy
Q=1—a—8. (113)

Bce mokasaTesaH YCHEIUHOCTH METOJa BHIYHCAAIOTCH KaK JJid BCETo
NepHOa MCTBITAHHH B 1[eJIOM, TaK ¥ AJA KaXJOro 3UMHEro ce3oHa OT-
JeJbHO H NpeAcTaBastinTcs no dopme 24.

B cayuae korga 3HaMeHaTesb OJHOTO H3 NOKa3aTeJjell yCIEIIHOCTH
MeTOAa paBeH HYJIO, 3HayeHHe 3TOTO MOKa3aTelsi IBASETCs Heolpeje-
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®opMma 24
Pe3yabTaThl NPOU3BOACTBEHHBIX MCNHITAHHA METOAA TIPOrHO3a ... 32 TEPHOJ,
¢19...m0 19... 1.

x Yucao cayuaes (Apu- g OueHKH
- PO HAs MOBTOPAEMOCTb)| Z
F) o
H , a
g g = - - @ § o OCHOBHbIE JONOJIHHTE JAbHbie - =
o =H = =] = = 3Q P
FEN = 5 = @ -~ 18
CER N IR BN A -1 I I PO P P a7
S8I5E8 S2] oE | 85| 28| | o | nwl omom| T H | B || +| T
Y [AEE| SR &E| EE | FE o o 1 % % % o | a

JeHHBIM. B cooTBerctBymolle#i rpade ¢GopMH 24 CTaBHUTCS 3HAK ~
nau 0/0, 1 3TOT NMOKa3aTesNb He Yy4YacTByeT B OLIEHKe METoJAa.:

Ecan cyMMa OCHOBHHIX IOKa3aTeseil HaLeXHOCTH MeToJa 3a Bech
NepHOJ HCHLITAaHHH MeHplle JHOO paBHa NPHPOAHOH MNOBTOPSAEMOCTH
ciayvyaeB c siBaeHHAMH Py nuoc 100 %, T. e. ecau cnpaBefJHBO Hepa-
BEHCTBO

P+ P < Py + 100, (114)

TAe P;— NpHPOAHAs NMOBTOPSIEMOCTb CJAYy4aeB C SIBJICHHAMH B NPOLEH-
Tax, H (unu) Kpurepuil Hagexuocth no H. A. BarpoBy H menbure 0,5,
TO METOJ He NPHHHMaeTcsl K PacCMOTPEHHIO.

6.3.1.4. Eciu Ha paccMaTpuBaeMOH TePPHTOPHM A0 IIpeijaraeMoro
Merona He OBIJIO APYTrHX JeHCTBYIOLINX OO'beKTHBHBIX METOJOB IpO-
THO32 JAaHHOIO fIBJEHHA (MpeaMeTa IPOrHO3a), TO B PEKOMEHAaUHsAX
O BHeJDEHHH MeTOJ NPHHHMaeTcs B KayecTBe OCHOBHOI'O IIPH YCJOBHH,
YTO JJIs Hero HepaBeHCTBA

P+ P’> P+ 100 (115)

H>05 (116)

BLIOJIHSIOTCA KaK 32 BeCh NEePHOJA HCNBITaHHH, TaK H OTAEJbHO 33
Ka>XAbl 3UMHHH CE30H.

6.3.1.5. MeTox pekoMeHnayeTcs K BHEJDEHHIO B KaueCTBe KOHCYJIb-
TAaTHBHOTO, €CJIM 32 BeCb IEPHOA HCIBITAHUA ycaoBHs HepaBeHcTB (115)
H (116) BrmOJAHAIOTCH, HO B OJHH M3 3HMHHX CE30HOB Kakoe-aH00 H3
YKa3aHHBIX ycJOBHH (MMM 06a) He BrmosHsiiorca. [Ipu 3ToM Heo6xo-
JHMO BBISBHTb OTJIMUMTENbHBIE OCOGEHHOCTH 3TOTO 3UMHEro ce30Ha OT
OCTaJIbHBIX U YKa3aThb Ha YCTaHOBJIEHHOE OTJIHUHE B MEeTOAHYECKHX YKa-
3aHUAX C M3JIOXKEHHeM JaHHOIO MeTOAa.

6.3.1.6. Eciu Ha naHHO! TeppPUTOPHH KpOMe Ipex/JaraeMoro MeToaa
CyLIecTByeT APYrofi OObeKTHUBHEIH METOH MPOTHO3a JAHHOTO SIBJEHUS
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(mpeamera nmporHosa), To HeOGXOAHMO NMPOBECTH CpPaBHEHHE OCHOBHLIX
MmoKasaTesel yClellHOCTH POrHO30B MO 3THM MeToxaM. B ciyuae korpa
06a OCHOBHBIX MOKa3aTeJsi OJLHOIO MeToAa 6oJbliie COOTBETCTBYIOILHX
NokasaTeJjell Apyroro MeTOAa HJH OAHH H3 HHUX OoJibllle, a IpPYroi pa-
BeH COOTBETCTBYIOIIEMY NOKa3aTeJio, NPEHMYIIECTBO JOJKHO OHTH OT-
faHo Merojy c Goublie cyMMOR OCHOBHBIX NOKasaTejed. Ecin xe
COOTHOIIIEHHE OCHOBHBHIX IIOKa3aTeJed OKaXkKeTcsa PasJHYHbIM

{P1>P2 {P1<P2
. u .,
P < Py P> Py

TO MOTYT OHITb CIpaBeNJHMBEIMH ABa HepaBeHcTBa. [Ipu Haanuuu Hepa-
BEHCTBa

(117)

| Py — P3| = | Pi— Py (118)

npeAnoOYTEHHe OTJAAETCA TOMY METOAY, ¥ KOTOpPOro GoJibuie BejiHuMHA P,
Ilpn HanuyuHU APYroro COOTHOIIEHHS

|Pi— P3| < | Pi— Py (119)

NpeAnoYTEeHHe OTHAETCS METOLY, Y KOTOpOro 6oJblie KOJHYEeCTBO Jyd-
IIMX AONOJIHHTEJNbHEIX IOKa3aTeJseH.

6.3.1.7. Eciin npu cpaBHeHHH MeTOJLOB IPOrHO3a JaBHHHOH OIAacHO-
CTH TO NpHBELEHHBIM NOKAa3aTeJsIM He BHIABJEH JYUYIIHH H3 MeTONOB,
HeOOXOMHMO PaccMOTpeTh HX NpeHMyllecTBa MO 3a6aroBpeMeHHOCTH,
CJOXKHOCTH TEXHOJIOTHH, N0 JyYLIMM OLEHKaM NpPOTHO3a JaBHH 60.b-
mux o6beMOB H 1O OHEHKAM HX 3KOHOMHYecKOH 3(P(eKTHBHOCTH, €CJH
TaKue MOXHO onpelenutb [14].

[Ipu cpaBHuTEeNbHON OlLleHKe OO0lLEro MeTroja MpPOrHO3a JABHHHOM
ONAaCHOCTH C JIOKaJbHBIM OOIUHMH METOA, HMeIoliull XyAline MoKa3aTean
YCIEIHOCTH B OOJaCTH MNepeceyeHusi NpeAMeTa H (HJIH) TEPPHUTOPHH
TIPOrHO3a, MOXKeT ObITh PEKOMEHJ0BAaH K BHEJDEHHIO B KayecTBe AONOJ-
HHTEJILHOTO K JIOKAJbHOMY.

6.3.2. Ouenka nuddepeHUHPOBAHHBIX 110 TPajaUHSIM MPOTHO30B
JIABHHHOH OMNacHOCTH

6.3.2.1. Ins cpaBHeHMS TaKHX MeTOJOB NpOrHo3a JaBHHHOI omac-
HOCTH C METOJZaMH aJbTePHATUBHOIO NMPOrHO3a PACCUMTHIBAIOTCS H MPH-
MEHSII0TCSl OLHH M Te XKe INoKasaTesu W npaBusa. IIpu 3ToM Bce cayuau
IpPOTHO30B, AH(depeHUUPOBAHHBIX IO TpajalusM JAaBHHHOIl omacHO-
CTH, NONajaioT B IPYNIy M.

6.3.2.2. Jlas OUEHKH CpaBHHBaeMhIX NPOrHO30B NPHMEHSIOTCS CJe-
AyIOuiHe NOKa3aTeJH YCIelUIHOCTH:

onpas/biBaeMOCTb AH(¢epeHIHPOBaHHbIX NPOTHO30B B NPOLEHTaX

Pa—-11 . 100, (120)
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rae fig— 4YHCJIO INPaBUABHBIX AHGM(EepeHIHHPOBAHHBIX NPOrHO30B (mMO-
NaBLIHX B CBOIO TPalalHIO), B TOM YHCJe MPOTHO3bl ¢ GOPMYJIHPOBKOI
«HEJIABHHOOMACHO»; fg— YHCJI0 BceX AH(p¢epeHIHPOBAHHLIX MPO-
THO30B;

npeaynpexaeHHOCTb AHGGdepEeHIHPOBAHHEIX INPOrHO30B B MpO-
HeHTax

Pr=—2 . 100, (121)
ny

rZle n3 — YHCJIO NPABHJbHLIX U BBIAAHHBIX C peBbIIIEHHEM CTEeNeHH Jia-
BHHHOIf onacHocTH AHddepeHIIHPOBAHHBIX MPOrHO30B, 32 HCKIIOYEHHEM
NpOrHo30B ¢ (OPMYJHPOBKOH <«HEJAaBHHOONACHO»; My — YHCJIO BCEX
cliy4aeB CO CXOJOM JIaBHH;

ownbka pucka AuddepeHIHPOBAaHHBIX IPOTHO30B

an=nN/n,, (122)

re 71— YHCJIO0 OIIHGOYHbIX AH(pepeHIHPOBAHHBEIX NPOTHO30B, MONaB-
WHX B GoJiee CHJABHBEIE 0 CPABHEHHIO C NMPeACKa3biBABIUHMHUCA Tpaja-
HUAMH, B TOM YHcJje omuGOYHbie MPOTHO3bl ¢ (GOPMYJIHPOBKOM <«HeJa-
BHHOONACHO»;

ou6ka cTpaxoBkH AHdQepeHUHPOBAHHBIX NPOrHO30B

B = ns/ns, (123)

TIoe g — YHUCJIO0 OWHO0YHBIX AH(PPepeHIIHPOBAHHLIX NPOTHO30B, IONaB-
muX B 6osee cnabbie NO CPpaBHEHHIO C NPEACKa3blBaBLIMMHCS rpaja-
HHAMH; N3 — YHCJO BCEX CJydaeB, 3a HCKJIOYEHHEM YHCJa CIyyaeB
C JJaBHHaMH caMOH CHJIbHO#H rpajaluu.

6.3.2.3. [Ipu cpaBHeHHWH TAaKHX MeTOAOB APYT C APYrOM ONpaBAH-
BaeMOCTb H NpeAynpexAeHHOCTb AH(depeHIMPOBAHHBIX NPOFHO30B BHI-
CTYNaioT B KauecTBe OCHOBHBIX IlOKa3aTeJjeH, a OlIHOKH PHCKAa H CTpa-
X0BKH AU depeHHPOBAaHHBIX IIPOTHO30B — B KauecTBe AONOJHHTENb-
HblX. CpaBHeHHe NPOBOAHTCSA IO TeM Xe NpPaBHJaM, YTO H AJS MeTo-
JlOB aJIbTePHATHBHOTO NMPOTHO3a.
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7. TEJJHOTEO®H3HYECKHE IMPOTHO3bI

7.1. O6GmHe noaOXKeHHS

7.1.1. Hacrosimuii pasgen ycTaHaBJAHBAaeT NMOPSJAOK HCIOJb30BAHHS
B NpPOTHOCTHYECKHX MOAPa3NeJEHHSAX TeJIHOTeO(pH3HUECKHX CIyXKO6
(B rnaBHOM nporHocTHueckoM ueHTpe MIIT, B MocCKBe M perHoHalb-
HHX neHrpax npu YI'M B Mypmancke, Tamkenre, HoBocu6upcke u Xa-
6apoBCKe) eIHHOH CHCTEMB KpHTEDHEB OLlEHKH KaueCTBa HOBHX (HJIH
yCOBEpIIEeHCTBOBAHHBIX) IeJTHOreo(hH3H4IeCKHX NPOTHO30B, perjaMeHTH-
pyer npouefypH NPOH3BOACTBEHHBIX MCIBITAHHH, a TaKXe NpelHa3Ha-
YeH A5 NPOBeJEHHs aTTeCTAlMH yXKe HCIOAb3yeMbIX METOJOB H AJf
MOCTOSSHHOTO KOHTPOJIsi KauecTBa BHINYCKdeMHX NMporHo3os. OHa siBaf-
ercss 06s3aTesqbHOM AJs NPOTHOCTHYECKHX NOApa3jeseHHil resHOreo-
¢usuyeckoft cayxObl H MOXeT B KauecTBe DeKOMEHIAUMH HCIOJb3O-
BaTbcs pas3paboTunkaMu MeTofoB. [IpeacraBienHele B m. 7.4 MeTOZXO-
JIOTHYECKHE aCMEeKTHl reJHOreohH3HUeCKHX MPOTHO30B HMEIOT NMO3HaBa-
TeJbHbIH XapakTep MU MOMOTalOT ONpEeNEeJHTb NPOUeAyPY HCHBITaHHS
B 3aBHCHMOCTH OT KJacCHpUKALHH MeToAa.

7.1.2. Henbio NPOH3BOACTBEHHBIX HCMBLITAHHH ABJAIOTCA 0GbEKTHBH-
3alHsl ¥ YCKOPeHHe Npollecca BHEeJPEHHst HOBBIX (HJIH yCOBEepIIeHCTBO-
BaHHBIX) METOJOB; YHH(UKAL¥A NPOH3BOJCTBEHHBIX HCNHITAHHH, B Nep-
BYIO Ouepelb 1O COCTAaBy KDHTeDHEB JJISl ONpeJieJleHHs KauyecTBa H Ha-
JIeXKHOCTH HCIBITHIBAEMBIX METOJOB, CDaBHEHHsi HX MeXAy coboli Kak
B METOAHYECKOM, TaK H B NPAKTHYECKOM aCMEKTe.

7.1.3. TlocnexoBaTesbHOCTb 3TanoB OT Pa3pabOTKH A0 BHEAPEHHS
HOBHIX METOJOB, B3aHMOOTHOLIEHHS MEXAYy aBTOPaMH METOAOB M MNpo-
PHOCTHYECKHMH NOJPa3JesieHHsIMH, TAe NPOBOASATCSA HCIBLITAHHS, peraa-
MmeHTHpyloTC «[losoxeHHeM 06 WCHBHITAaHHH H BHEJADEHHH HOBBHIX H
yCOBepIIeHCTBOBAHHEIX METOAOB (CnocoGOB) THAPOMETEOPOJIOTHYCCKHX
H TesiHoreo¢pH3HyecKHX NPOTHO30B M pacyeTOB», YTBEPKAeHHHM [oc-
ruapomeroM CCCP 1 ¢eBpaasi 1989 r. u «Ilonoxennem 06 HCNBITaHHH
H BHEJIDEHHH HOBBIX H YCOBEpILIEHCTBOBAaHHBIX METOZOB (cmoco6oB) re-
JHOreO(H3HYECKHX NPOTHO30B H PacyeTOB», YTBEPXKAEHHBIM JHPEKTO-
pom UIIT uMm. akagemuka PemopoBa E. K. Kak TroJIOBHOrO Hay4HO-HC-
C/IeJI0BATEJIBCKOTO MHCTHTYTa IO reauoreodusuke, 15 mas 1988 r.

7.2. OcHOBHBbIE MOHATHS
7.2.1. HexoTopHhiit resinoreoH3nyecKHil IPOLECC OMHCEIBAETCS QYHK-

uuedt U(r, E, t, M), 3aBucsimieli oT BpeMeHH {, KOODAHHAT 7, SHEPrHH
E, muoxecta napamerpoB M= {m;, mx({>1,)}, B ToM uncae u npo-
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THO3HPYEMHEIX My (f{>%y), onpelesAIOWIUX pa3/MYHBE SIBJECHHA H MpPO-
ueccH. IIporHos sToro mpouecca B caMoM OOIIEM CMBIC/Ie MOXHO pac-
CMAaTPHBATb KaK BHYHCJIEHHE B MOMEHT BpeMeHH ¢’ >>%, 3HaueHH}H QyHK-
uun U(r, E, t, M) nas Bpemenu t>%y (uepr. 8). B nanpuefimem mpo-

-

THO3HpyeMble 3HaueHns ¢ynkuuu U(r, E, M, t>1,) 6ynem obosnauath
U. Kak npaswio, BHI MPOTHO3HPYeMON (GYHKIMH MOXKET CYLIeCTBEHHO

U(fEme)  a) 6)
b
U,
U
7
Uy 3
Yy
Ll |
0 te t tu tx t 0 tgt tx ¢

Yepr. 8. BpemeHHHe XapaKTePHCTHKH AJIs NPOrHO3a HempepHBHOA (QYHKLHH
P -~
U (a), auckperHoit pyuxuun U; (6).

oTaM4aThes OoT HCTHHHOro Buaa U. HauGosee mpocToit H yacTo BCTpe-
garouuitcs Bua UO— 310 auckpernas (Ui=0U,, U,... Un) unu Guuap-
pag (U= U, U=0,1) ¢yukuusa. Hcnoap3yoTcs Takxke pasjHYHbIE
npuGJuKeHus: CYNepHOSHUMS JIHHEHHHX (YHKuu#, pasjioxeHHe
B psiabl Tedisnopa, ®Pypre H T. 1.

7.2.2. Kak mnpaBujo, NpPOLECC COCTaBJEHHS NPOTHO3a COCTOHT U3
ABYX 3TaloB: 3Tal HAKOIJIEHHS HCXOAHLIX JAHHBIX H 3Tan BHINOJHEHHS
OpOTHO3a, T. €. BHIYHC/AeHHWe 3HaueHu#t U pasi t>1', rae ¢/ — MOMEHT
BHINycKa mporso3a. Kaxapifi nporHos uMeer cpok nefictBus [fq, fx],
rie !z —BpeMs HayajJa HHTepBaJa, AJs KOTOPOTO COCTaBJsiETCs HPO-
THO3; fx — KOHEL YKa3aHHOro HHTepBaJa; [#/, fz] — HHTepBas BpeMeHH

paccMaTpHBaeTcs KaK 3ab6/1arOBpEMeHHOCTb NIPOTHO3a; [¢/, fx] — ycJIoB-
Hasg 3a0/larOBpeMeHHOCTb (uepT. 9), T. €. HHTepBaJ BPEeMEHH OT MO-
MeHTa BBIMYCKa NMPOTHO3a X0 MOMeHTa, Korga U NpeBLICHT 3HayeHHe
ycaoBHoro nopora U* (3To ompejejieHHe HCMOJb3yeTcsi B NPOrHO3ax
Pa3pHTHA fBJEHHH, KOTJAa AJs BbluHcaeHuH U nmpuBiekalorcs u3Meps-
eMbie 1o HauaJbHOl ¢a3e cobbiTus 3HaueHus U).

7.2.3. OpHoit u3 HanOOJlee BaXKHBIX XaPAKTEPUCTHK IPOTHO3a SIBJIS-
ercsi HHGOPMAaTHBHOCTb. Ee 4yacTo paccMaTpuBalOT KaK cTeneHb aje-
kBaTHOocTH U-QyHKIUHH nporHosupyemoro npouecca U. Haumenbuedn
afexBaTHOCTbI0 O6Jsanaer O6uHapHas ¢yHkuus U=0,1 kak B mjaHe
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YCJIOBHOCTH NPOTHO3HPYeMOH aMIJIHTYAB Ipouecca, Tak H B YCJOB-
HOCTH BPEMEHHBIX HHTEPBaJOB.

7.2.4, CymecTByeT ABa NOJAX0Aa K ONpeEJEHHIO MePHOAA AEHACTBUS
NPOTHO30B — KOPPEJIAHOHHBIA H criekTpaJbHuifi. [lepBrit noaxon, kak
NpaBUJIO, Yallle HCMOJb3YeTCs AJS CTAHHOHAPHBIX CJAYYaHHBIX NpoOLEc-
COB, MMEIOIIHX MOHOTOHHO YOLIBAIOILYI0 ABTOKOPPEJSILHOHHYIO (YHK-
uuio. BpemeHem koppeasiuuu (KOrepeHTHOCTH) T, OGBLIUHO HA3LIBAIOT
OTPE30K BPeMeHH CJBHIa, Ha KOTOPOM aBTOKOPPEJSILHOHHAs (YHKLHS

UFEME)

Yepr. 9. Bpemennnie xapak-
TEPHCTHKH B 3ajayax IMpOTHO3a:
~~ ~

o tot't] 3 tu tg ¢ pasentua aBaennii Uy n Us.

CyILIECTBEHHO OTJIHYaeTcsl OT HyJsi. BHe 3TOro oTpe3xa oHa MOUYTH paBH&
Hymo. IIporHosnbi, cpok AefCTBHA KOTOPHIX [fg, fx] <<(0,1... 0,2) Ty,
OTHOCAT K KPAaTKOCPOUHHIM. CpeHecpOyYHble NPOrHO3bl OTHOCATCS K 06~
aactd 0,2 Tx< [ty t«] <<Tx, NPOTHO3H ¢ [tu, tx] >Tx ABAAIOTCS AOATO-
cpouHbIMH. [loCKONbKY aBTOKODpeJSIUHOHHAS (QYHKLHS OJHO3HAYHO:
CBfi3aHa CO CIEKTPOM Ipouecca uyepe3 npeoGpasoBanue Pypne, TO:
B CNEKTPaJbHOM OINpeJeJeHHH KPAaTKOCPOUHBIE IPOTHO3bl YYHTHIBAIOT
BHICIUHE TapMOHHKH, JOJrOCPOYHbIE MPOTHO3E — TOJBKO TapMOHHUE-
CKHE COCTaBJISIOLIHE HH3KHX H HH(PAHHU3KHX YACTOT.

7.2.5. PaccMaTpHBalOTCsl NPOrHO3Hl ABYX THHOB: OJHOKpaTHblE (AJA
HHX HCIOJb3YIOTCS B KayecTBE HCXOAHBIX JAHHHIX TOJLKO AaHHLE Ha-
6/10JleHA) N MHOTOKpPaTHble (B YHCJO HCXOAHHIX JAaHHBIX BKJKYaIOTCSH,
KpOMe TOro, pe3yabTaThl NpeAbIAYIIHX NPOrHO30B). Kak npapuJo, MHO-
rOKpaTHble IPOTHO3bI NO3BOJAIOT pellaTb 3aRayH AOJTOCPOYHOTO Mpo-
rHO3a Ha NMEpHOJ, 3HAYHTEJbHO NpPeBhIIAOMHUll BpeMs Ty,

7.2.6. B MeTOAHYECKOM CMBbICJIE Pa3JIHYHbIE BHABl rejHOreopH3Hue-
CKHX TIPOTHO30B YCMOBHO HeJIAT Ha ABa KJAacca: aHaJOro-BepOSITHOCT-
HHIH M JeTeDMHHHDPOBaHHBIH. VIX OCHOBHOe OT/IHUHe 3aKJI04aeTcsi B CTe-
NeHH H3Y4YEeHHOCTH NPHPOAHI NPOTHO3HPYeMHX npoueccos. Tak, nanpu-
Mep, NIPH NPOTHO3e CJAyYaiHOrO Ipouecca (TOrO HJH HHOTO COCTOSIHHS
siBJieHus, (asel H T. A.) NO aHAJIOTHH C HAGJIONAaBLUKMHUCS paHee €ro
peanH3alHsIMH HJH Ha OCHOBE HMEIOLLerOCs B DAcCIOPSIKEHHH alpHop-
HOTO pacnpejiesieHHss 3TOTO Ipouecca TOBOPAT JHUIb O BEPOSTHOCTH
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(onpaBabiBaeMoctH) cootBerctBusi Mexay U u U. Ecan xe npouece
JAOCTATOYHO H3Y4YeH M COCTOSIHHSI NPOTHO3HPYEMOTO SIBJIEHUS BHIYHC/ISA-
JOTC C JOCTaTOYHOH BEpPOATHOCTBIO, B 3THX cjyuasx HauboJee ymo-
Tpe6UM TepMHH <«TOYHOCTb MNPOTHO3a», T. €. 3HaueHue abCOJIIOTHOTO
(oTHOCHTeabHOTrO) oTKjoHenuss U ot U. [lox HajeXHOCTbIO NPOTHO3a
AJS KJacca aHaJoro-BepOSITHOCTHBIX METOLOB pacCMaTpHBaeTcs A0Be-
PHTeJIbHBI HHTEPBAJ ONpPaBABIBAEMOCTH cocTosiHu#t U npu dHKcHpO-

BaHHOM ypoBHe 3HauuMOCTH o (o = \{f(U)dU — uakonnensnas Bepo-
aTHocTh). [Tox HajeXXHOCThIO AeTePMHHHPOBAHHEIX NPOTHO30B NMOHHMA-
€TCsl JOBepHTe bHBII HHTepBaJ Ajs OTKJIOHeHHs U ot U mpu coorBer-
CTBYIOLLEM YPOBHE 3HAUHMOCTH d.

7.2.7. Oco6y10 posib NpH NMPAKTHYECKOM HCIOJb30BAHHU Pa3JHUYHHX
METOJOB [POrHO3a HIPAIOT TaKHEe XapaKTePHCTHKH, KaK COCTaB H 06beM
HCXOAHBIX [aHHBIX, MX JOCTYMHOCTb B ONMEPaTHBHOM IIaHe, afAaNTH-
PYEMOCTb METOJOB K H3MEHEHHSM HX COCTABA ¥ KauecCTBa.

7.2.8. Takum 06pa3oM, NnepeyHcC/eHHblE XapaKTEPHCTHKH NMPOTHO30B
onpeiessioT CO6CTBEHHO (OPMyYJy MPOrHO3a:

HCIOJIb3Ysl CAeAYIOLIHe HCXOAHBIE NaHHBIE 3a mepuod ([f,, ¢’] BH-
YHCASIOT 110 HEKOTOPOMY aJIrODHTMY NpPOrHO3WpyeMble 3HadeHus U
npouecca U pas nepuona [fu, tx] ¢ 3a6aaroBpeMeHHocTbio [#, #a];

onpaBauBaeMocts (BepositHocTh) (U & U) uau tounocts (AU =
=0 — U) nporroza cocrasur Beauuudy [[(O=U)=xAf)] uau
(0+AU) npu ypoBHe 3HauuMocTH a, rae Af u AU — nosepurenbhble
HHTEPBAJIHL.

Hau6osiee akTyasnbHO!H 3agaueil sIBASIETCS CPABHEHHE DAa3JIHYHBIX
MeTOJOB MPOTHO3a, KOTOPOE B NEPBYI0 OYepedb OCYLIECTBJSETCS MO Xa-
PAKTEPHCTHKAM, COCTABJSIOMUM (GOPMyYJy IPOTHO3a, & 3aTeM IO OLeH-
KaM KDHTEePHEB METOJHUYECKOH H NMPAKTHYECKON 3HAYMMOCTH.

7.3. Kpurepuu oLeHKHM KaueCTBa METOAOB
rennoreoM3nUeCKUX NPOrHo30B

7.3.1. AHan0ro-BepoSITHOCTHBIE METORK

7.3.1.1. B KauecTBe MCXOAHBIX NAHHBIX AJS BHIYHCJEHHS OLEHOK Ka-
9ecTBa aHaJOro-BepOSITHOCTHBIX METOJOB HCHOJb3YIOTCS PE3YJbTATHL
OporLo3a u HabJIodeHHil, NpejicTaB/JeHHbe B Tabaule (MaTpHue) coO-
npsixkesHoctd {n;;} (popma 25).

Iast MaTpHUbl B popMe 25 BHINMOJHACTCA YCJIOBHE

> ni=N. (124)
i

7.3.1.2, Ha ocHoBe Takoii MaTpHLbl NMOJYYalOT CJeAylOUIHE OCHOB-
Hble auddepeHUHaNbHble OLEHKH KayecTBa MPOTHO30B:
BepOATHOCTD i-H (pa3bl MPOrHO3a j-TO COCTOSIHUA Npoluecca
fii = ni;/N;
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®opMma 25
Ta6auna conpsikenHoCTH
Ha6nonanocs
Mporxos Cymma
U, U, C U, . U,
Ul ny 2 . n”- « e . nym Nl
Uz nay (Y] .o nyj ... Nom N2
0; ni Nz C. nij . Nim Ni
Um Nmy Nme e flm/ c e Nmm Nm
CyMMa Nl Nz .o N] .. Nm N
IIpumeyanne N—obumee yacno Habmonenuii (nporsosos); Ny, No,... Nm—
KOJIMUeCTBO COCTOsHu# paHHoro npomecca (Uy, U, ..., Unm); ﬁl, N, ey Nm — Ko-
JnvecTBo (a3 mporHosoB (U, Us, ..., Um).

anpHOpHAsi BePOATHOCTb j-rO COCTOSIHHS Hpolecca (KJAUMAaTOJOrH-
yeckas BEPOATHOCTD)

Pi=2fii==Ni/N;

BEPOATHOCTL BhIOOpa i-H (a3l NPOrHosa

"
Pi=) fiy=NiN;
i
YCJOBHAs aloCTepHOPHAasi BePOATHOCTb i-if ¢a3nl mporHosa, mpHuem
z Fij==1,
J
//\
Fij=i=ni j=i|N;.

Ilporsos cuntaercs yCHeMmHBIM, €C/IH BHIIOJHAETCA YCJIOBHE
Fi j-:> max P; pna Bcex j. (125)

7.3.1.3. B kauecTBe OCHOBHOH HHTerpa/ibHOH OLIEHKH KadyecTBa IpoO-
THO3a paccMaTpuBaercs OonpaBAbIBAEMOCTb

M= 2 fitK Xfuiei+Ke Xl (126)

rie K, 1 Ko — Beca cMeXHBIX rpajauuil HJIH 3HaueHHH JONYCKOB, He-
O0XOAHMEIX AJSI MepexXofa OT AHCKPETHOH IIKaJbl K HeMpepHBHOIIL.
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B kauecTBe BCIIOMOraTeJbHbIX HHTETrpasbHbIX ONEHOK HCIIOJb3YIOTCS
OII€HKa TOYHOCTH

Q=1—a—35, (127)

rie o —ownbka pHcka (npomyuienHas ¢asa cobbitus); p— owubxa
CTPaxOBKH (JIOXKHLIT Mpor#o3 ¢assl CoOLITHS);
OliEHKa NMpeRyNpeXAEeHHOCTH O j-H (a3e ABJIEHHUS

I—[=Ilij/N1'. (128)

7.3.14. [las cpaBHeHHs MeTOJOB IPOFHO30B MeXAy coGoii ciepyer

TI0/Ib30BATLCS MepOH YCIeIIHOCTH
M~ M,
Z= =, (129)

rae Mo — onpaBasiBaeMOCTb 6a30BOrO HJIM TPHBHAJBHOIO NPOTHO3A.

7.3.1.5. B kayecTBe eAMHOIl XapaKTEeDPHCTHKH METOAHUYECKOH 3HAUH-
MOCTH, B TOM YHCJE H Pa3sHOPOAHBIX NMPOTHO30B, HCIOJb3YETCS BeJH-
9MHa J, BEIpaxkamouWas JOJI0 CHATHS HeolpeleseHHOCTH siBieHus. OHa
sIBJISIeTCS] OTHOLIEHHEeM Mepbl KOJHYecTBa HH(BOPMalHH, cofepxaileiics
B NIPOTHO33aX, K Mepe 06e3yCJI0BHOH SHTPONHH SIBJEHHS

1=
Z P,loggP,-
i

(130)

7.3.1.6. CpeunanpHOoe MECTO B OLIEHKE NPAaKTHYECKOH 3HAYUMOCTH
NIPOrHO30B  (oueHxe 3G @(eKTHBHOCTH) 3aHUMAIOT pacyeThl BeJHYHHBH
PHCKa HJIH PacxojoB (HOXOAOB) R, CBf3aHHbIE C HCNOJb30BAHHEM IlJa-
TeXKHOI MaTpHUbl notpeburessi nporuo3oB {C;;}. Cpeansisi apderTus-
HOCTb MeTOJa OlleHHBaeTcs Kak

R=) fiCy. (131)
if

7.3.2. JleTepMHHHPOBaHHbBIE METOABI

7.3.2.1. Ins OUEHOK METOLHYECKOH 3HAUHMOCTH AEeTepMHHHDPOBZH-
HBEIX TMPOTHO30B CJELYeT HUCIOJb30BaTh BEJUUHHEI, SIBJSIOLIMECS IIPOH3-
BOJAHLIMH XapaKTepPHCTHKaMH abconoTHOro oTkiaoHenuss AU = U — U:
OTHOCHTENbHOE OTKJOHEHHE
0= AU/U; (132)
CpeAHee KBapaTHYECKOE OTKJOHEeHHe NpelcKa3niBaeMoil (QYHKIHH
U ot HopMbl U 3a HEKOTOpBIiT NepHOA Hab0 eHH I
——
5 (0,-7y
= .

o=\ S— (133)

n
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CpeAHss KBajpaTHyecKas OUIHGKA IPOBEPOYHHX NPOTHO30B

n -~
2 (O;=uy
S= S= (134)
n
OTHOCHTe/IbHAfl CPeAHAs KBajpaTuuyeckas OIIHGKa MNpPOBEPOYHBIX
IIPOTHO30B

e=S/U (135)

[TepeuncneHHble BEJIHYHHB PACCMATPHBAIOTCH KAaK XapaKTEPHCTHKH
TOYHOCTH MeTOJa, a AOBEpHTe/JbHble HHTEpBa/bl AJf HUX ONPeAeadorT
HAJeXKHOCTb MeTOJa MPH COOTBETCTBYIOLEM YPOBHE 3HAYHMOCTH.

7.3.2.2. CpaBHeHHe METOJOB AAHHOTO KJjacca MPOBOAUTCH, KakK Mpa-
BHJIO, 110 Ha3BaHHBIM XaDAaKTePHCTHKaM C TPHBHAJbHBIMH NPOTHO3aMH.
B cnyyae oTcyTCTBUS aHAJOTHYHOTO METOAA, B TOM YHCJE H TPHBHAJb-
HOT'O, peKOMEeHAYeTcs BhluHCIeHHe KpuTepus A

_ S
A o5 (136)

rae fo=n—k—1; fj = n—1; k — uuc/0 nepeMeHHHIX B aNIPOKCUMA-
HHHOHHOM BbIpa>KE€HHH

UmU (%, Xa ... Xp). (137)

MeTox nporHo3a CYHTaeTcsl yCIEUIHBIM, €C/IH BBIIOJHSETCH YCJAoBHe
A(fy, F) > F(f F), (138)

rae F(f, [;) — kBaHTHab pacnpegenenuss Pumepa co CTENEHAMH CBO-

60[[[:1 fl H fz.

Kak npaBuo, nas 3HaueHuit f; u [,>30 npu A>2 MeTon4 OKa3H-
BaeTcst AOCTAaTOYHO IIOJIE3HBIM.

Y1n0o6HbLIM AJIA CPaBHEHHA METOAOB NPOrHO3a MexAy coboil sBas-
ercst Ko3(pGdULHEHT KOppeasiLui

S 0:~0) (@i~ )
r= "=‘ . (139)

V NN

i=] i=l

Heob6xoaumo OTMETHTD, UTO € M 7 IPYH HOPMaJbHOM paclpeleseHHH
U OTHOCHTEJIbHO U CBA3aHbl COOTHOLUEHHEM

r=4/T—¢. (140)

B Tex cayuasx, koraa pas6poc U; He HOCHT HOPMAJILHOTO 3aKOHa, CJle-
AyeT nosb3oBaThcsi 3aMeHOM THna Z;==In U; s KOTOPOH COOTHOLUe-
Hue (140) 6yaer BHINOJHATHCS.
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7.4. Tlpouenypa npou3BOACTBEHHBIX HCOBLITAHHH.
OLeHKH KauecTBa Pa3JUuHbIX BHIOB reiHoreopu3nyecKux MporHo3os

7.4.1. O6mue Tpe6GOBaHIS K NMpoLeAype NPOBeIeHHA
NPOH3BOACTBEHHBIX HCNBITAHHH

7.4.1.1. Kak mpaBuso, NPOH3BOJACTBEHHbIC HCILITAHUS TeJHOreodHu-
3HYECKHX IPOTHO30B CJAeAyeT IPOBOAHTb B IVIaBHOM HJIH PErHOHAJbHBHIX
NIPOrHOCTHYECKUX LIeHTpax remuoreo¢pusnueckux cayx6 ocruapomera
CCCP, pacnonaraiouiix HeoGXOZHMbIM UHCJOM JaHHBIX HabJaoxeHHi
H COOTBETCTBYIOLIMMH TeXHHYECKHMH cpeAcTBaMu. McnbiTanue Kaxzoro
HOBOTO MeTOJa NPOTHO3a CJeAYyeT NPOBOJAHTb B CPaBHEHHH C HCIOJb-
3yeMbIM B JaHHOM LIEHTpe.

7.4.1.2. PewieHne 0 NpOBefAeHHH HCNBITAHHII HOBBIX METOAOB NPOTHO-
30B NpHHMMaeTcs NPH PacCMOTPEHMH HAayYHOH LEHHOCTH H NpaKTHue-
CKOil 3HAUHMOCTH MeTOAa MO pe3y/bTaTaM aBTOPCKHX HCNBITAaHHI Ha
cexuuu Han YuenoM coBere rosoBHoro HUM — HMIIT um. akaiemuka
®enopora E. K. [IporHocruueckoe noppasueieHue, NPOBOASILEE HC-
NBITAHHA, U CPOK HCIBITAHHIH ONpeRessloTCs IJIAaHOM IPOBEJEeHHs HC-
NBITaHHH, KOTOPHIH COCTaBJsACTCSA €XKeroiHo.

7.4.1.3. B 3aBHCHMOCTH OT XapaKTePHCTHK MeTOJa IPOTHO3a RO Npa-
JOJNXKHTENbHOCTH H 3a6/aroBpeMeHHOCTH NepHoAbl HCNBITAHHH ycTa-
HaBJIMBAIOTCS H OFOBAPHBAIOTCA B COTMJIaCOBAHHOIl ¢ aBTOpaMH MeToZAa
nporpaMMe HCNBITaHHUII, ¢ y4€TOM HEOOXOAMMOIO CTAaTHCTHYECKOrO 00b-
eMa peasu3aluii NPOTHO3HPYEMOro fBJEHHS (MapaMeTpa SBJEHHS).
Ilpu 3ToM OH JfOJIKeH OBIThb He MeHblle NMPHPOXHOH MOBTOPSHEMOCTH,
B CBAI3H C 4eM AJs pPelKO HaOJIIOJaloIHXCA SBJEHHH HAOMycKaeTcs HC-
NBITAHHE Ha MaTepHaJjie ONePaTHBHBIX JAaHHBIX NPOUJLIX JeT, He yuya-
CTBOBABIUHX B pa3pabOTKe MeTOAa, H C HMHTalLlHell YCJOBHH NMPOTHO3a.

IIpn mpoBeseHHH HCNLITAHHA METOAOB KPAaTKOCPOYHBLIX NPOTHO30B
49acTo Hab6/I0RaloOLINXCA ABJEHHM NJHHA pAAa JOJKHA COCTAaBJIATb He
MeHee !/3 AMMHBI psijia, HCIOJb3yeMOro npu pa3paGoTke MeTOxa, MpH-
4YeM NpPOTHO3HPYyeMbiii NapaMeTp AOJMKEH H3MEHATbCS B JOCTAaTOYHO
LIIHPOKOM JHana3oHe.

7.4.1.4. Tlpn cpaBHEHHH pa3HbIX MeTOJOB NPOrHO3a OZHOTO H TOTO
JKe rejHoreoH3HYeCKOro napamMerpa HeoOXOAHMO BLINOJHATbL CJeAy-
IOLI{He YCJIOBHS:

IPOTHO3 COCTaBJSieTCs IJd OJHHX M TeX Xe sIBJAEHHH C HCIOJb30-
BaHHEM OAHOrO H TOro e ob6beMa MCXOAHBIX NAaHHBIX (HO, BO3MOXHO
Pas3JIMYHLIX N0 COCTaBY);

MeTOJibl OLeHHBATb C NPHMEHeHHeM OAHHX U TeX Ke KPHTepHeB H
CTaTHCTHYECKNX XapaKTePHCTHK;

B KayecTBe 6a30BOr0 MeTOJMa HCMNOJb30BaTh METOX, NPHMeHseMblil
B TNPOTHOCTHUECKOM IOApa3fieseHHH, a B cjayyae ero OTCYTCTBHA —
TPHBHAJILHLIA NMPOrHO3.
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7.4.1.5. HuauBuayanpHble cBOHCTBa (cmeuxduueckHe TpeGOBaHHS
H T. I.) KOHKPETHOr0 MeTOXa, yueT KOTOPHIX Heo6XOAWM NPH IpoBese-
HHH MCNBITaHHH, HOJ/DKHBI OrOBapuBaTbC B NpOrpaMme MCIHTaHUH,
corjlacoBaHie KOTOPOH OCYILeCTBJsIeTCS aBTOpPAMH MeToJ4a C NPOrHO-
CTHYECKHM MNOJpa3jeseHHeM A0 HayaJa HCHbITaHHH.

7.4.1.6. Otyer ¢ pesysabTaTaMu NPOH3BOJACTBEHHLIX HCIBITAHHH Me-
TOAA NPOTHO3a B MecAYHBIH CPOK HampaB/sercsi NPOTHOCTHYECKHMH
noapasfeNeHnsiMid B ajpec YueHOro coBeTa (KOMHS aBTOPaMm) ToOJOB-
Horo HHU. Meroa, uMmeomuit NMOJIOXHUTEJbHBE Pe3yJbTaThi H PEKO-
MeHnoBaHHbl K BHeApeHHI0 LIMKII nan YueHeim (TeXHHYECKHM) co-
petom rososHoro HHU (ynpaBaeHus no rHApOMETEODOJIOTHH), CHHU-
TaeTcsi BHeJPEHHbIM, €CJIH OH MOCTOSTHHO HCMOJb3YeTCs B IPAKTHYECKOH
paboTe MPOTHOCTHYECKOTO NOApa3JeseHHs reJHoreoPH3nYecKux ciayxo6
TFocruapomera CCCP.

7.4.2. Crneurduka npoBefeHHs HCMBITAHHH
reJHOre0H3HYECKHX MPOTHO30B

7.4.2.1. KpaTKocpouHble MPOrHO3b

7.4.2.1.1. B nepeueHp KPAaTKOCPOUHBIX MPOTHO30B, BbINyCKaE€MbIX
requoreotusrueckuMu ciayxbamu Iocrugpomera CCCP, Bxonsar:

IPOTHO3 HHTErpaJibHbIX HHIEKCOB COJNHEYHOH AKTHBHOCTH (IIPOTHO3
qHcIa CONHeUHLIX naTer W u NPOrHO3 MOTOKa paaHou3ayyeHHs: CouaHua
R ua A=10,7 cm);

MPOTHO3 BEpOSTHOCTH COJIHEYHLIX BCHNBIUIEK YKAa3aHHOTO ONTHYe-
ckoro 6aJuia;

[HPOTHO3 CTeNEeHH BO3MYIUEHHOCTH MarHUTHOrO NoJjst 3eMJH;

TPOTHO3 COCTOSIHHS MOHOCeps 3eMJH AJsi NATH PEeTHOHOB TePPH-
topuu CCCP (nonspHas manka, 30Ha CHAHHII, cpeAHHe IIHWPOTH, IOT,
BOCTOK) ;

NPOrHO3 pafuaLHOHHON OOCTAHOBKH B OKOJIO3eMHOM KOCMHUYECKOM
NPOCTPAHCTBE M HA TpaccaX MUJIOTHPYeMBIX KOCMHYECKHX aNnaparTos.

[Tepeuncsiennbie TPOTHO3BI BBINYCKAIOTCS ¢ 336/1aTOBPEeMEHHOCTHIO
7—8 4yacoB Ha CPOK OT OAHHX A0 ABYX CYyTOK.

7.4.2.1.2. [lnss NpOrHO30B HHTErpajibHBIX MHAEKCOB B KayecTBe HC-
XOIHBIX HCIMOJB3YIOTCS CAEAYIOUHe PSAbl HJaHHBIX: IJsi nmporrosa W —
psanabl 6a3oBo#t ob6cepBaTopny B KuciaoBoacke, AJs1 MPOrHo3a R — psAAbl
6aszoBbix oGcepzatopuit Cumdeponons u OtraBu (Kanapga). Ilo-
CKOJIbKY HCIIOJIb3yeMble 1711 NPOTHO30B METOJABl OTHOCATCS K KJaaccy
JAeTePMHHHPOBAHHbIX, MOCTOSHHbIll KOHTPOJIb KauecTBa 3THX METOAOB
OCYIIEeCTBJISIETCH C MOMOLIbIO KPHTEpHEB, NMpPeJCTaBJAeHHBIX B pOpMyJIax
(135) u (136). Ilpu HCNBITAHHH HOBBIX METOJOB CJIe[yeT MOJb30BAThCH
9THMH K€ KDHUTEPHFAMH; NE€PHOJ MCHBITAHHS HYXKHO BbIOHpPaTb B 3aBH-
CHMOCTH OT 3HaueHHii {| U f2, a UCXOAHBlE JaHHbe — B yKa3aHHBIX 06-
CepBaTOPHSX.
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7.4.2.1.3. TIporHo3 BepOATHOCTH COJIHEYHBIX BCIBILUEK YKa3aHHOTO
ONTHYeCKOro 6aJjia OTHOCHTCS K KJIacCy aHaJIOrO-BePOSTHOCTHHIX MeTO-
OB, II0O3TOMY KOHTPOJb €ro KauyecrBa Belercsl No Kpurepuio (126),
npHyeM A7 TEPMHHA <BO3MOXHBEI BCIBILIKH YKa3aHHOTO 6aJjuia» IpH
COCTaBJIEHHH MATPHUBI CONPSAXKEHHOCTH lleHa OWHOKH eJHHHYHOrO NpPO-
rHO3a paBHa !f3, O/ TepMHHA «OXHJAIOTCS BCIBIILKH YKa3aHHOrO 6aj-
na»—23. B KauecTBe HCXONHBIX HaHHBIX KaK AJsl MPOTHO3a, TakK H JAJs
OLEHKH ONPaBABIBAEMOCTH HCIOJb3YIOTCH 0GOOGILEHHbIE ONepaTHBHbLIE
LaHHble MHDOBOHl ceTH, mocrynamowue exenHeBHo u3 WWA Boulder.
MuHMMaNbHBIH MepHON AJsi OLEHKH onpaBasiBaeMocTH — 30 CyTOK.
CpaBHeHHe HCNBITHIBAEMOr0 METORA PEKOMEHAYeTCs BeCTH 1O Pe3yJib-
TaTaM aHaJiu3a MaTPHLLI CONMPSAXKEHHOCTH C HCIOJb30OBAHHEM KpHTe-
pus (125).

7.4.2.1.4. TIporHo3 CTENeHH BO3MYLIEHHOCTH MarHUTHOTO NoJst 3eM-
JIH COCTABJISIETCS HA OCHOBE PEKYPPEHTHOro NMpPOrHo3a MO «KOBPHKAM»
Bapresibca ¥ RHAarHOCTHYECKOTO NMPOrHo3a reo3(¢eKTHBHOCTH COJIHEY-
HHX BCMblIleK 0o WecTd6anabHol Iwkajde Ap-uHIekca (HIH Ay
HHjeKkca): 0 << A, <7, 8K Ap, <14 16 <A, < 19; 20 << A, <29
30 << Ap << 49; A, = 50. OuenuBaercss nporHo3 «6ajyi B 6ania» HIH
«6ana =1 Gana» no dopmyae (126), rae K, u Ky BHIGHPAIOTCA COOT-
BeTCTBYIOMHM 06pa3oM. MUHHMaNbHBIA NEPHOAL A/ OUEHKH 3THX Npo-
THO30B — 30 cyTok. IIps cpaBHeHHH C HOBHIM METOAOM HeOGXOAHMO BHI-
YHCJIATH OLEHKH aNmoOCTEPHOPHBIX BeposiTHOCTEH s Kaxzaoro 6asa
(pa3u) mporHosa u NpoBepsTb BHINOJHeHHe ycaoBus (125). B kaue-
crBe Ap-uHaekca ucnosb3yercsi ero oueHka Ap (MOS), omepartusHO
BblYHC/IsieMast 10 YeTblpeM—IIecTH Ax-HHIEKCaM CpeIHeUIHPOTHHIX 00-
ceparopuii B Jlennnrpane, Mockse, CBepanoBcke, ITogkamennont Tyn-
rycke, Mpkyrtcke, [TerponaBnoBcke-KamuarckoM. [Ipu aHasnuse pesyib-
TaTOB MPOrHO3a N0 KOHKPETHOMY PETHOHY B KauecTBe NPOTHOSHPYeMOro
napameTpa, Kak IpaBHJO, HCNOJAb3yeTcs Ax-HHIeKC 6a30Boi obcepBa-
TOPHH JaHHOTO perhoHa.

7.4.2.1.5. TIporHo3 cocTosiHHS HOHOC(hepb 3eMJH OCYLleCTBJAACTCH
IS KaXKAOro perHoHa Ha OCHOBE OLEHKH OTKJOHEHHH CYTOYHOrO X04a
KPHUTHYECKHX 4acTOT cJosi Fy OT HX MeAHaHHHX 3HaueHHH MO CeMH-
6anapHoii wKase. OUEHKM ONpPaBAbIBAEMOCTH AOJIAHB BBIYHCIATHCSA
Ha OCHOBe 3HaueHHil {f;;} MATPHLK CONPSIKEHHOCTH, COCTABJIEHHOM 3a
nepuon He MeHee 30 cyrok. OxHakKo cpaBHeHHe HOBOro Meroza ¢ 6a-
30BBHIM CJeflyeT NPOBOAHTb 3a 6oJiee AJNHTeJbHBIA MepHOA, Y4HUTbIBAf
CEe30HHBIHl XOA B IOBeJEHHH NMapaMeTPoB HOHOC(epHl. AHAJOTHYHBIE
Tpe6OBaHHA NO OlleHKe KayecTBAa NPOTHO30B PACNpPOCTPAHSAIOTCA H Ha
NpOTHO3bl MapaMeTpoB, Xapakrepusylowmux caod Fy, E u Es. B tex
CJy4asix, KOrAa HOBBI MeTOJ OTHOCHTCA K KJjaccy AeTepPMHHHDOBAH-
HbIX H XapaKrepusyeMbX BeauunHol 8=AU/U, ero cpaBHeHHe ¢ Ga-
30BBIM CJieflyeT NpPOBOAHTb no ¢opmyte (126), B KoTopoH 3HaueHHS
K, n K, noaGupaiorcs Tak, YTO MO3BOJSIOT NPOBOJHTL COMOCTaBJeHHE
3HaueHHIt onpaBAbIBAeMOCTH M (MHHIMH CJOBaMH, OCYILIECTBJISETCS Ne-
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PEXOM OT HeIPEphIBHOH HIKAJIH HCHBEITHIBAEMOTO MeTOZA K JHMCKPeTHOH
mKaje 6a30BOro MeToja).

7.4.2.1.6. Tlpornos pagnHauHoHHOH 0GCTAaHOBKH B OKOJIO3€MHOM KOC-
MHYeCKOM NPOCTpaHCTBe H Ha TPaccax NHJIOTHPYEMBIX KOCMHYECKMX
annapatoB OCYLIECTBJAETCS TOJbKO B TIJIABHOM NPOTHOCTHYECKOM
gentpe cayx6 (MII') no amanoro-sepositHocTHOMY Mertoay. B kaue-
CTBE HCXOIHHEIX JaHHHIX HCIOJbL3YIOTCH HE TOJbKO AaHHLIe HAGAI0AeHHR
¢ UC3 «MeTeop», HO U pe3yJbTaThl KpaTKOCPOUHBIX MPOTHO30B BCHH-
ILIeYHOH aKTHBHOCTH M BO3MYILIEHHOCTH '€OMarHHTHOTO NOJS, a TaKXe
pe3yJabTaThl JeTePMHHHPOBAHHOIO IIPOTHO3a PAa3BHTHA COOHITHH COJ-
HeuHnx KocmHuueckux sydeli (CKJI) u muarHocTHyecKoro nporHosa pa-
JHAUHOHHBIX XapaKTEePHCTHK Tre03(h(eKTHBHBIX COJHEUYHBIX BCIHILEK.
[lo pesysnbTaraM OKOHYATEJBHOrO IPOTHO3a COCTABJSETCA MaTpHUA
CONPpSIXKeHHOCTH, B KOTOPOH BeCb JHanas3oH J03 o6xyueHus () pasbut
Ha ueThpe ypoBHs (I<C12,5; 12,5<I<<100; 100<d<I1000; O>
>1000 mMpan). Lenn omn6oK NpOorHo308 aHaJOrMUHK HEeHAM NPOTHO3a
BCIHILIEK, NOCKOJbKY HCIOJb3YIOTCS TEPMHHBI «BO3MOMXEH», «OXHAa-
eTcsi» yKasaHHBIH Gajj pagdauuoHHOH oOcTtaHoBKH. BBHay Toro uro
yXyAlleHde DAaJHALHOHHHIX YCJOBHH HabMdI0AaeTcss OTHOCHTEJbHO peji-
KO, NMepHOJ INpOBeJeHUs NPOU3BOACTBEHHHIX HCIBITAHHH ompenesseTcs
cratucThueckoll gocratouHoctbio cobuiTHil CKJI. Ins yBennuenus psana
C YNa3aHHBIMH YCJOBHSAMH BO3MOXHOQ HCIIOJIb30OBAHHE NAHHHX NpO-
HINBX JeT, He BOWIEAUIMX B aBTOPCKHe HcnbiTaHua. Kak npasuao, N
B MaTpHIlE CONPSIXKEHHOCTH AOJKHO ObITh He MeHee 300, nmpHueMm aJas
CYMMBI BO3MYILEHHBIX COCTOSIHHE SIBJCHHS AOJKHO BBHIMOJHATHCS YCJ0-

BHe (Z N,-)> 30.

\j=1
EcrecTBeHHO, 4TO KauyecTBO MAHHOrO BHAA INPOTHO3a 3aBUCHT He
TOJIBKO OT KauecTBa AAHHLIX HaOJIOAEeHHH, HO U OT KauecTsBa NPOrHO-
30B, BXOJSIIIHX B HETO B BHJAE HCXOJAHBIX AAHHLIX. DTO ONpeaesierT BO3-
MOXKHOCTb OLEHKH NPaKTHUeCKON 3HauYHMOocTH mo Qopmyae (131) anas
BXOJHBIX IPOTHO30B.

7.4.2.2. CpelHecpOYHBIE NPOFHO3LI

7.4.2.2.1. CpexHecpouHble NPOTrHO3bl BO3MYIIEHHOCTH T€OMarHuT-
HOTO NMOJISI M COCTOSIHHA HOHOC(EpHl COCTABJSAIOT Ha MATb CYTOK C 3a-
61aroBpeMEeHHOCTbIO He MeHee OAHHX cyToK. O6a BHMAA NPOTHO30B 1O
MEeTOAHYECKOH OCHOBE H CHCTeMe Ol€HOK KayeCTBA ONpPaBAHIBAEMOCTH
AQHAJIOTHYHBl KPaTKOCPOYHLIM NpPOrHO3aM, MOCKOJbKY INPOTHO3H BHIY-
CKalOTCS KaK MOCJeJ0BaTeJbHOCTh NPOTHO3HPYEMHX NMapaMeTpoB Ha
KaxJble U3 NATH cyTokK (K60 Gananel Ap-uHaekca, nu6o 6annn cpen-
Hero CyTOYHOro OTKJOHEHHS KPHTHYECKHX 4YacTOT OT HX MEeAHAaHHHX
3HayeHH#). OAHAKO MHHHMAJbHBI NepHOA NpPOBeACHHS HCNHTAHHH
TaKHX NPOTHO30B NPH CpaBHEHHH ¢ 6a30BHIM (IpHMEHSEMHM B Onepa-
THBHOH paboTe) MeToAOM AOJXKeH GHTb He Menee 150 cyTok. Dto nos-
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BOJUT 0GeCHeyHTh PaBHHE YCJOBHA OLEHOK KauecTBa 0OOHX MeTOHOB
KaK 10 COCTAaBy HCXOAHHX HAaHHHX, TaK H 1O HJEHTHYHOCTH Ha6Jil01aB-
HIerocsi CMHeKTpa BO3MYIUEeHHH. MaTpHUB CONPSXKEHHOCTH DeKOMeHXy-
€TCst COCTaBJATb AJIsS KaXKAKX CYTOK OTJeJbHO, OLEHKH ONpaBihIBae-
MocTd 1O Kputepuio (126) comocraBasiTh ¢ aHAJOrHYHBIMH no 6aso-
BOMY BAapHAaHTY KAaK OTAEJbHO, TaK H B COBOKYIHOCTH IIO BCE€M MNATH
CyTKaM.

7.4.2.3. loarocpoyHble NPOTHO3H

7.4.2.3.1. B Hacrosllee BpeMs B NPOTHOCTHYECKHX MOAPa3jeseHHAX
requoreopU3uyecKHX CJIYXKO BBRINYCKalOTCS CJedyOIlHe IPOrHo3H, OT-
HocsIHeCs K KaTeropHH JAOJTOCPOYHKIX:

1) exeHenenbHHIt NMPOrHo3 Ha 27 CYTOK € 3a6/1arOBPEeMEeHHOCTbHIO
OIHH CYTKH

HHTETpaJbHHX HHIEKCOB aKTHBHOCTH conHna W u R;

NepHOA0B COJNHEYHHX BCHBILEK YKa3aHHOTO ONTHYECKOro 6anna;

NepHOOB TOSIBJEHHS COOBITHH COJHEYHHX KOCMHYECKHX JyueiH
(CKJT);

NEPHOJOB BO3MYLUEHHH [eOMAarHHTHOIO NOJsl NO Tpex6GaJsbHOH
mKkajie Ap-uigerca (0<<Ap<<l4; 15<<A,=29; Ap,>30);

NepHOAOB YXYAIleHHS pagHallHOHHOH OOGCTAaHOBKH Ha Tpaccax ITH-
JOTHPYeMbIX KOCMHYECKHX anmapaToB MO YeThpeXx6aJlJIbHOH WIKaJe;

2) exeMecsiuHblil nporHo3 Ha 30—31 cyTKH ¢ 3a61aroBpeMeHHOCTbIO
OIHH CYTKH

BO3MYILEHHOCTH TI'€OMAarHUTHOrO HOJS Mo ecTHOANJIbHOH LIKaJje
A, uHgexca AJs KaXIBIX CYTOK;

COCTOSIHHA HOHOC(ephl 3eMJH 1o uIeCTHOAJIIbHOH MIKale CpPeIHHX
CYTOYHBIX OTKJOHEHUH KPHTHYECKHX YacTOT caosi Fa OT MeQHaHHBIX
3HAYeHHH A5 KaXKIbIX CYTOK.

7.4.2.3.2. AHa/u3 onpaBAbIBAEMOCTH NPOrHO30B, YKa3aHHHIX BO BTO-
POM TNYyHKTE, BBHINOJNHSIETCS aHAJOTHYHO aHAJH3y KPaTKOCPOYHBIX HJIH
CpelHeCPOYHBIX NPOTHO30B; MEPHOJ UCHBITAHHsSE PEKOMEHAyeTCs BhIOH-
paTh Ha CPOK He MeHee OAHOTO rofa MJHM IPOBOAUTbL HCILITAHHA Ha
MaTepHaJie NPOLIJIHIX JIEeT.

7.4.2.3.3. OTHOCHTE/NIbHO NPOTHO30B, YKa3aHHLIX B TIEPBOM NYHKTe,
HEeOOXOJHMO NOAYEPKHYTb, YTO OLIEHKH ONpaBAblBAEMOCTH DPaCCYHTHI-
BalTCA He AN CYTOYHBIX HHTEPBAJOB, a JJs yKa3aHHHIX MepHOLOB,
TpuyeM NPOrHO3 Ha MEepHOJ CYHTAeTCH ONPABAABIIMMCS, €CJAH B 3TOT
nepuon HabJawojanoch MO KpaiHe#l Mepe OAHO COObITHE yKAa3aHHOTO
Tuna (6Ganna u 1. I.). IlockonbKy NporHo3el Ha 27 CYTOK BHINyCKa-
IOTCs1 eXeHelesIbHO, TO MepHOA NpOBeJeHHS] NPOH3BOACTBEHHBIX HCIIBI-
TaHH# H0JKeH GHITb He MeHee IIECTH Mecsles.

7.4.2.3.4. B neJoM KauecTBO BCeX BHAOB resnoreou3nyecKHx Ipo-
THO30B MOXKET B TOH HMJM HHOH Mepe 3aBuceTb OT (asbl 1l-netHero
LHKJ2 COJIHEeYHOH aKTHBHOCTH. MIMEHHO MO3TOMY cJjenyeT NpPOBOAMTH
€XKerolHy OLEHKY HX KauecTBa. B caydae korja ycnewHOCTb METOAOB
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najaaer, CAaeAyeT BHOCHTb KOPPEKTHBH B (opMyJjy mporsHosa (peuwalo-
LlHe NpaBHJa, aNNPOKCHMAUHOHHbIE BhHIpa)KeHust u T. A.). O6s3aTennb-
HOCTb TaKHX NeHCTBHH OYeBHAHA, €CJIH aBTOPAaMH METORMKH YyKa3aHua
npoueaypa KOppPeKTHPOBKH (OpMYJBl NPOrHO3a. ATy 0COGEHHOCTb re-
JIHOTeO(H3HUECKHX NPOTrHO30B HEOOXOAMMO OroBapHBaTh B MpOrpaMmMe
HCNBITAHH.

7.5. Kaaccuyeckue mareMaTuyecKue npouepyphi,
MCIIOJIb3YyeMble TIPH refuoreoU3ndeckoM MPOrHO3UPOBaHHMH

7.5.1. Cnenucduka npoBefeHHs] HCHLITAHHA PAa3JIHYHBIX METOLOB Te-
JIHOre0(H3HUECKHX NPOTrHO30B B 3HAUHTEJNbHOH Mepe 3aBHCHT OT IpH-
BJIEKaeMOro MareMaTHuyeckoro anmaparta. Ero BhIGOp ajsi mporiosa
KOHKPETHOr0 npolecca Npex/je BCero ONpejefsieTcsl CTeNeHblo HecJe-
JOBaHUA MOCJIeLHEro.

7.5.2. JTio60#t rennoreoH3nuecKHi NPOLECC MOXEeT ObITb AeTepMH-
HupoBaHHbIM U=F (x) wuau croxacruueckuM U=F(x)-+Z, rae Z —
HeKoTopasi cJayuyaHHast BeJHuHHa. Ecau nporros croxactiyeckoro
npoiecca COCTaBJISIeTCs! C HCIONb30BAHHEM TOJNbKO aNpHOPHOro pac-
npeneseHHs (npolecc NPaKTHYECKH He MCCJeJ0BaH, SBIE€HHE NPOTHO-
3HpYeTCsl Ha OCHOBe pacnpejeieHHst eCTeCTBeHHOH BCTPe4aeMOCTH cO-
CTOSIHHI JaHHOTO mpouecca), TO TaKOH MeTo] Ha3bBaeTcst KAHMAaTOJO-
ruyeckuM. [TpH sTOM ero ocHOBHOH XapaKTepHCTHKOH ONPaBibIBaeMOCTH
ABJsieTCs] anmpHopHas (KJuHMaToJlorTHuecKast) BeposiTHocTb. Haauune
pacmpeiesieHHs HJIH COBOKYIHOCTH YCJOBHBIX paclpeie/ieHu# (mpouecc
B HEKOTOpOfi CTemeHH HCCJAeAOBAH) MO3BOJISIET OCYIIECTBJATb C amo-
CTEpHOpPHO#l (yCJOBHOH) BeposiITHOCTbIO Gojlee 3(peKTHBHEII NMPOrHo3
OTJeJIbHBIX COCTOSIHMH Inpouecca (NoapasymeBaercsi, 4TO OHA BHille,
yeM KJHMaToJioruyeckasi). Tak, H3BeCTHbIE YCJOBHSI 0T6OpPa aKTHBHHIX
o6aacteit B atMochepe CosnHua Mo HMX MJOIIAAH, CTPYKTYpe MarHuT-
HBIX MoJiel, MpejllecTBYIOLlefi BCNOBIIEYHOH aKTUBHOCTH yBeJHYHBAIOT
BEPOATHOCTb «IIPOTOHHBIX» BCHBIIEK B JBa, TPH pa3a MO CPaBHEHHIO
C almpHOPHOH BepOSTHOCThIO.

7.5.3. B 3agauax pa3paGoOTKH NPOTHO3a AEeTEPMHHUPOBAHHBIX MpPO-
IlecCOB B KauecTBe TPHBHAJNBHBIX PacCMaTPHBAIOTCS HHEDUMOHHBIT H
JHHeHHbIH nporHo3nl. Ecau Hekoropm#t npounecc U = F(f) pa3noxure
B psis Te#inopa B OKpeCTHOCTH fo

F()=F(t) + F/ () (E = 1)+ - ..+ gy PO (0 (E = 10",
(141)

TO TMPOTHO3 C HCMOJIb30BAHHEM MEepBOro YJeHa Pas3JOXKeHHs NpeaCTaB-
Jaser co60fi HHepPLUHOHHBIA MPOrHO3, a ¢ HCMOJAb30BAHHEM ABYX NEPBHIX
YJIeHOB — JIHHefHblli nporHo3. Tako#l npuem YacTto HCNOAb3yeTcs Aasd
NPOTrHO3a MpOLIECCOB, OMHCHIBA€MbIX MOHOTOHHBIMH (QYHKUHSMH H3Me-
HeHus yHces Boabda, poHoBoro noroka paauonsayuenus ConHua u . a.
ITo ananorun aasi KBa3HrapMOHHYECKHX HpOLeCcCOB (HampuMep, AJs
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nporHosa 1l-;eTHero HHKJIa COJHEYHOH aKTHUBHOCTH, CYTOYHOTrO Xona
MarHuTHOro NoJsi 3eMJIH) NpHMeHseTCs pasjioxeHHe B psan Pypbe

F@t)= _;_ a, + kg,l (a cos kt 4 by, sin kt). (142)

7.5.4. Meroabl NporHo3a pa3BUTHA sBJAEHHH 06a3HpYIOTCA Ha IIpo-
gexype 3KCTPanoJsIIHH XapaKTepHCTHKH npouecca U, nmpuiem B Kaye-
ctBe U 06HYHO NoJb3yloTcs JH60 caMuM BuaoM U, nnb6o ero npH6aH-
JKEHHeM B BHIE CYNepHO3HIMH 3JeMeHTapHHX QyHKUu#. [Ipu nporHose
PasBHTHsl COJHEYHHX IIPOTOHHHX COGHTHH B KauectBe U HanGosee
gacto BEIGHpaIOT TOT Kaacc GyHKuuH U, KOTOpHI ABJsieTcs pellieHHeM
ypaBHenusi nepeHoca npotonoB (CKJI) B MexnuaHnerHo# cpeze.

BaxxHoe MeCTO B 3aJjauax pa3paGoTKH MeTOLOB NPOrHO3a 3aHHMaeT
annapat aBTOKOppeJsilHOHHoro aHajnu3a. OH BecbMa 3G (EKTHBHO pa-
60oTaer [Jis1 KBa3HNEePHOAHYECKHX IPOLECCOB, TAKHX KAK PEeKypPeHTHHIEe
reoMarHUTHBe BO3MYIUEHHs!, «aKTUBHBIe AOJAroThH» CoJaHLa.

7.5.5. Knacc MeTOROB JHaTHOCTHYECKOro NporHosa 6asupyercs Ha
HCCJIeJOBaHHAX Pa3JHYHEIX NPOSIBJEHHA ONHOTO H TOrO XKe mpoilecca,
cojJiepiKallero OLICTPHN H MeAJICHHHH KOMIOHEHTH, MeXJy KOTOPHIMH
umeercsi ¢Bfi3b. Torna H3MeHeHHs JMI0O60T0 H3 HHX NO3BOJSAIOT NPOTHO-
3upoBaTh Apyrofi. [IpuMepoM Takoro MeTofa CJAYXHT NPOrHO3 3JeMeH-
TOB pajMallHOHHOA OGCTaHOBKH B OKOJO3eMHOM KOCMHYECKOM NpO-
crpanctee oT npotoHoB CKJI (MenseHHHII KOMIIOHEHT) MO XapaKTepH-
CTHKAM 2JIeKTPOMArHUTHOIO H3JYYeHHS COJHEYHHX BCHHILEK (GHICT-
pHt KoMNOHeHT). OCHOBHBIM 3JIeMEHTOM METOXOB JHarHOCTHYeCKOro
NpOrHo3a SABJSETCH 3aKa4a NOUCKA CBA3SH MeXJy H3MepsieMbIM i Npo-
THO3HpPYEMBIM KOMIIOHeHTaMH. B camoM oflieM cMEBIC/Ie ee paccMar-
PHBAIOT KakK 3ajayy «4YepHOro filllHKa», Ha BXoJe KOTOPOro HMelTCH
BXOJHHe napamerpnl {x;, { = 1, n}, MHOXeCTBO cJay4afiHBIX apaMeT-
poB {Zx, k=1, §} u nabop BeixomHHIX mapamerpoB {U; j=1, m}.

7.5.5.1. TIoHCK KOHKDETHOTO MAaTeMaTHYeCKOro BhipaxeHHs U=
= F(x, Zx) COOTBETCTBYeT NMEepPBOMY 3Tany MeTOAa — AHATHO3Yy COCTOf-
HHS Npouecca; 3JeMeHTH NPOrHO3a ONpPeNeNsIOTCS Ha 3Tane OUEHKH
BPEMEeHH BO3MOXHOTO YNpexJAeHHs B BhluHcJIeHHH U H, KaK NPaBHJIO,
ycnoBHu. lMeHHO mo3TOMYy 3a6JaroBpeMeHHOCTh TAaKHX MPOrHO30B
6GLIBaeT NMEpeMEeHHOH, a CaMH IPOTHO3bBl HOCAT Ha3BaHHe TEKYIIHX.

7.5.5.2. HccnenoBaHue KONMMYECTBEHHHIX CBsidedl BedyT B paMkKax
MHOFOMEpDHHX perpecCHOHHHX MojeJel: obllledl JHHEHHOH H.IM KBaj-
patnunoit mogenn MHK (Meron riaBHHX KOMIOHEHTOB, METOA JHC-
KPHMHHAHTHOIO aHaJu3a) B N-MePHOM MPOCTPaHCTBe NPH3HAKOB (mpe-
IHKTOPOB), AJisl KOTOPOro CYIIECTBYIOT HaGOpH peasM3auHi BXOLHHIX
H BHXOJHHIX 3HaueHHH npouecca. Bux pynkunn O

n n n
U= bo +- iz:l b.~x; + ’*; ‘b.-,x,-x,- + Z:l b,-,-x'f +... (143)
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KpHTepHeM KauyecTBa MccJieldyeMoii CBfi3H (peliaiouiero mpasusa) CJay-

MUT MAaTEMAaTHYECKOe OXHAaHHe QYHKIHH pHCcKa (wrtpada) M[C(U —

—U)], roe B KauectBe pucka BHOpaH KBaapar own6ku C= (U — 0)2

Ipoueaypa moctpoeHuss pelraroliero NpaBHAa CBOAHTCA K ONpenese-
mi

Hulo BekTopa {b;;}, peasusylomero . M[C(U—D)]. IIpu stom
B

3ajlaya HCKJKOUeHus HeHHDOpMATHBHLIX NPEAHKTOPOB (opmyaupyercs

KaK BHOOp M3 3ajaHHOro MHOXecTBa {¥x;, { = 1, n} TaKoro NmoaAMHO-

xectBa {x;, [ =1, p}, rae p<n, KoTOpOe ofecneynBaer TpeGyeMyio
TOYHOCTb NMPOTHO3HPOBAHHA.

PeanusoBanHas npouefypa HCKJIIOUEHHUS TMPeJHKTOPOB Npeobpasyer
006001 eHHYIO perpecCHBHYIO MOJeNb B aalTHBHYIO.

Mertoas nporHosa, oCHOBaHHble Ha annapate Moxeaei MHK, oka-
3HIB2IOTCH BeCbMa YAOOHBIMH, MOCKOJIbKY MO3BOJSIOT pellaTh 3aAaduH
TIOHCKA He TOJIbKO KaueCTBEHHLIX, HO U KOJMYECTBEHHBIX CBs3el.

7.5.6. MomubIM annapaToM AJs 3afay AHATHOCTHYECKOTO IIPOrHO3a
SIBJASIOTCA METOZBl PAacNo3HaBaHHS, NO3BOJSAIOLINE NPOU3BOJAHTH KJac-
cHpUKaLHIO SABJeHHH (O6bEKTOB), T. €. HaKalJHBaTh aNpHOPHYIO HH-
dopmauHio ¥ COMOCTABAATL ee ¢ amoctepHopHol. Kak npasuio, cu-
cTemMa paclno3HaBaHHs NpucnocobieHa JJs pacno3HaBaHHA TOJbBKO
JaHHOTO BHJa fBJEHUH no Ha6opy NPeAHKTOPOB, CPeAH KOTOPBHIX pac-
CMaTpUBAIOTCS] J€TePMHHHPOBAHHBE (MPUHHMAIOIIHE KOHKPETHBIE YHC-
JIOBhlEe 3HAYEHHsi), BEpOSITHOCTHHlE (u3MepeHHs NPOBOAATCH C 6OJib-
WHUMH OomWHGKAMH), Jornueckre («ma», «Her», «O», «1») H CTpYK-
Typubte. CucTeMbl DacnO3HABaHHS MNOAPa3eNsIOTCS Ha IPOCTHIe
(0AHOYpOBHEBbIE) U CJOXKHBIE (MHOTOypOBHeBHE), 6e3 oOOyueHHS H
camoobyuarouiecs.

7.5.6.1. CucremMbl pacno3HaBaHHS HMEIOT PAa3JHYHYIO HHTepnpera-
LHIO: FeOMETPHYECKYIo, aareGpanyeckyo u T. A. IlycTb B anpuopHOM
C/I0Bape MPU3HAKOB COLEPIKHTCS HaGop MapaMeTpoB sBJeHHd {xi, [ =

=1, n} (anpuHopHOe NMPH3HAKOBOE NPOCTPAHCTBO Pa3MEPHOCTH n), U
npousBeleHo pa3bueHHe sIBJeHHH Ha KJaacch Q... Qo Torma anas mo-
NyuyeHHs] peUIaloulero npaBHiaa TpeGyeTcss BbIIEJHTb B NPOCTPAHCTBE

npusHakoB obnactu {D;, {=1, m}, sKBUBaJleHTHHE KJjaccaM, T. €.
XapakTepH3yeMble HeO6XOAHMONH 3aBHCHMOCTBIO: €CJIH SIBJIeHHe C TpH-

3HaKaMHu x? OTHOCHTCA K KJiaccy Qi, TO NpeAcTaBasAglollass ero B MPH-

3HAKOBOM NMPOCTPAHCTBe TOUKA NpHHaAjexut obnactu D;. Ilasa anre6-
pauyecKoil TPAaKTOBKM pellaiolllee NMPaBHJIO CBOAHTCS K MOCTPOEHHIO

pasgensiomux GyHKuMi Fi(x; .. xn, i =1, n), 061aa0UHX CJIeNYIO-
o 0 0
ILMMH CBOHCTBAMH: €CJIH siBJeHHe, HMeiolllee NPH3HAKH Xi, ..., Xn, OT-

0 0
HOCHTCSH K KJacCy Q;,To 3HaueHHe F;(xj... Xn) LOJKHO OBITb HAHOOJb-
muM. TakuM OHO LOJIKHO OBITh M AJA BCeX APYrHX 3Ha4YeHHH NpPHU3HA-
KOB siBJEHHH, OTHOCALHXCA K Kaaccy Q;. Ecau BeKTOp NPH3HAKOB fB-
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JIeHuH, MpHHajJexalero K Qg-Kaaccy, o603HayuTb X, TO I1Js1 BCeX

- - -
3HaueHU# BeKTOpa XoFq(xg) = Fq(xy) 9. g=1... m, g5 g. Takum
o6pa3oM, B IPH3HAKOBOM IIPOCTPAHCTBE CHCTEMBbl PACIO3HABaHIA rpa-
HuLa pa36HeHWH, Ha3piBaeMas pellapolled rpaHumedi mexay obaa-
criMU D;, COOTBETCTBYIOLIHUMH KJaccaM {;, BBIpaXKaeTcs ypaBHeHHeM

- -
Fq(x)—Fg(x)-——O. (144)

7.5.7. B mocjefHHe TOAbl YCIELIHO Pa3BHBAIOTCA HEKOTOpHE 00-
JIACTH TEXHHYeCKOH KHOepHETHKH, OCHOBaHHBbIe Ha TEODHH 3BPHCTHUe-
9eCKON CaMOOpPraHH3aUMH. ABTODH YCIEUIHO COEAHHSIOT perpeccHoH-
HHIH aHaJH3 C TeOpHeH CTaTHYeCKHX pelleHHH B COOTBETCTBHH C HEKO-
TOPHMH HOBBIMH NpHHUHNaMH. OJHHM H3 TaKHX NPHHIHIOB SIBJASETCS
OPHHIUMN BHEIIHHX MAOMOJHEHHH, YHCJO KOTOPHIX He JOJIKHO ObITb
MeHbllle pemIaeMbIX BonpocoB (ueJeit). Hampumep, mouck ypaBHeHu#
JJIsl TOJIyyeHHs] ONTHMAJbHBIX OLEHOK K03(h(¢HLHeHTOB (IepBasi Leb)
OOLIYHO HCIOJMb3YeT KPHTepPHH MHHHMyMa cpefHell KBaJpaTHYeCKOH
omn6KH B y3/Jax HHTepNoaAluu (obyvaiollef MOCJHefOBaTEJbHOCTH).
Ins BTOpO# LM — moJydeHHsi YpaBHeHHH, 06JaJaiolHX XOpPOIIIMH
TPOrHO3HPYIOIHAMH CBOHCTBAaMH,— yxKe TpebyeTcst BTOPOH KpHTepHi,
HalnpHMep MHHHMYM CpellHell KBaJpaTHUecKoH OMmHOKH, onpeiensieMofi
Ha JpyroM MHOXeCTBe TOYeK (IOBEPOYHOH NoCJeAOBaTeNbHOCTH). Jas
TpeTbell LeJH — ONTHMH3aLHH pasjeseHHs] HMeIOIIHXCsl ToYeK Ha yKa-
3aHHble BHILIE JB€ NOCJEAOBATEIbHOCTH — TpeGyeTcsl HOMONHHTE IbHBIA
KpuTepuil (KpHTepHH MHHHMyMa OWIHOKH) Ha elle OJHOM MHOXXecTBe
TO4YeK (IK3aMeHalHOHHOH NMOCJIe10BATENLHOCTH) H T. A.

ITon TepMuHOM camMoopraHu3anus B IIHPDOKOM CMBICJE CJIOBA OOBIY-
HO NOHHMAeTCsl NPOHUCXOASIIMI NOA AeficTBHeM BHeLIHel cpelbl Npo-
1lecC CaMONpPOHU3BOJLHOTO (CHOHTAHHOTO) YBEJHUYeHHs MOpsAAKa, HIH
OpraHH3alU{ B CHCTEMe, COCTOsIleH M3 MHOTHX 3JemeHTOB. Marema-
THYeCKOH Mepo# mopsiika M OPTraHH3aLUH MOXKeT OBITb BeJHYHHa, 06-
paTHasi 3HTPONHH, M CJeLOBATEeNbHO, NPOLECC CAMOOPraHH3alNH CBS-
3aH C yMeHblIeHHeM SHTPONHH.

Ilpu peanusauuy NPHHUMNOB 3BPHCTHYECKOH CaMOOpTaHi3alH{
MHOTOPSIAHHIH pEerpecCHOHHBIE aHaJH3 NpUHHMaeT (HOpMY MNOJHHOMH-
HaJbHHX ajroputMoB Merona I'pynnosoro Yuera Aprymentor (MI'VA),
a MHOropsiiHasi TEODHS CTATHCTHYECKHX pelleHHH — BepOsSTHOCTHHIX
anroputMoB MI'YA. B ux ocHoBy nosoxeHb HauGosee oflLiHe anaro-
PHTMBl NDHPOABI: MHOrOPsiAHAas CeJEKLHs, IBOJIONHA H ajlaNnTalHsd
CIOXKHBIX cHcTeM. B cuay atoro Jo6asi 3ajaya nmporHo3a COCTOSIHHH
CHCTEMBl CBOAHTCA K YKa3aHMIO KPHTEDHS CeJIeKIHH, COCTaBa BO3MOXK-
HBIX NepeMEHHBbIX H NIePeyHsl ONOPHHIX QYHKIHE.

OJaHHM M3 TJIaBHEIX NpeHMyllects ajroputMoB MI'YA B oranune
OT aJrOpPHTMOB paclo3HaBaHHA 06pa30B, Iie peasuayercs BLOOD eiHH-
CTBEHHOTO pelleHHs — }KecTKoe (AeTepMHHHPOBaHHOe) yINpaBJjeHHe
NOKCKA ONTHMAaJbHBIX CBs3ell, ABJAETCS BO3MOXKHOCTb OTOOpa Ha KaxX-
AOM psjie CeJEeKIHH MHOXKECTBa pelleHHH, OJH3KHX K ONTHMaJbHOMY.
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7.5.8. Brimens/oxXeHHbIE MeTOAOJIOTHYECKHE aCHeKTH TreJIHOTeo(H-
3HYeCKOro NPOTHO3NPOBAHHS ONPEAENAIOT B LEJOM INpoUelypy npose-
JleHUs] HCNBITAHUI MeTOJOB: B IepBYIO OYepelb 3TO KIacCHHKALHS Me-
TOJa KakK B MJaHe (pOPMyJbl [IPOTHO3a, TAK H B NJaHe o6ecneyeHHOCTH
MeTo4a COCTaBOM H 06beMOM ONepATHBHBIX JAdHHBIX, HAJHYHS HE00XO-
AUMBIX TeXHUuUecKHX cpeiacTB. Jlasee nojxkeH OuTh onpenesneH Habop
HaHGoJsiee NPHUTOAHBIX KPHUTEPHEB OLEHKH KAauyecTBa U HALEXKHOCTH Me-
TOAa, YCTAHOBJIEHBl CPOKH NPOBEJEHHSA HCNBITAHUH C UENbI0 MONYYEHHS
JOCTAaTOYHOTO CTAaTHCTHYECKOrO MaTepHaja H OLleHeHa TEeXHOJOTHY-
HOCTb METOLA B LEJIOM.
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