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O nporHocTu4eckoii oneHke (pOHOBBIX H3MEHEHHI YPOBHA KACIIHHCKOI0 MOPS
Ha cpok 10 12 jer

BBenenue

bonpmias MexrogoBass M3MEHUMBOCTh YPOBEHHOW moBepxHocTH Kacnuiickoro wmops
SBIIIETCS OJHOM W3 TJIAaBHBIX OCOOEHHOCTEH €ro TUAPOJIOTMYECKOr0 peXnMa, CYIIECTBEHHO
BIIMAIOIIAs HA MHOTHE aCHEKThI KU3HEIEATEIbHOCTH CTPaH KaCIUIMCKOTO peruoHa. B cBsi3u ¢ aTum
B TOCIEIHUE NECSATUIIETUS. OCTPO  CTOMT BONPOC O HEOOXOJUMOCTH  pa3pabOTKU
CBEPXJI0ATOCPOUYHOTO Mporuo3a ypoBHs Kacnuiickoro mopst (YKM) Ha cpoku u3MepsieMble ToJlaMu
U Jaxe JECATUIIECTUSMU. AKTYaJbHOCTh TaKHUX IIPOTHO30B  OINPEAEIAETCS XO3AMCTBEHHBIMHU
MOTPEOHOCTSAMHU,  CBS3aHHBIMHU  C pazBuTHeM HMHQPPACTPYKTYphl M  MPOBEICHUEM
OeperoykpenuTeabHbIX padoT Mo 3amuTe moOepekuid MOpsi OT MPOJOJIKHUTENbHBIX MOABEMOB U
nageanit YKM. Tonsko B XX cronerun B ypoBEHHOM pexume Kacnuiickoro Mopsi 0TMEYanaoch
JBa DKCTPEMAJbHBIX SIBJIICHUS, MMEIOIIME JpaMaTU4YECKHUE MOCIEICTBUS: AHOMAIBHOE NaJCHUE
ypoBHs Mops B riepuoa ¢ 1930 mo 1977 r. moutu Ha 3,2 M U1 BCiea 32 3TUM aHOMAJIbHBIN MOABEM B
nepuon ¢ 1978 mo 1995 r. moutnm Ha 2,5 m. Ilpu 3TOM Kak 3KCTpeMalbHOE NaJCHHUE, TaK U
sKcTpeMalbHbIM oabeM YKM oka3zanu oguHAaKoBO OTPHULATENBHOE BO3JAEHCTBUE HA S3KOHOMUKY U
9KOJIOTHIO PETHOHA.

HecmoTpst Ha 6oblIoe KOJIMYECTBO paboT, MOCBAIICHHBIX 3TOi mpobieme [1-5, 7-10, 12-
19, 20-23], Bonpoc o0 mpuyMHaX, 00YyCIaBIMBAIOIIKUX MHOroseTHue KojeOanus YKM, He Hamen
CBOETO TOJIHOTO OOBSICHEHUS. YUEHBIMU M CHEHUAINCTAMU MPEANPHHUMAINCH MHOTOYHCIICHHBIC
MONBITKA TPOTHO3HBIX OIEHOK  Oynymux wu3MeHeHud YKM. B OonpmMHCTBE CBOEM OHH
OKa3bIBAJIUCh KpailHE MNPOTUBOPEYUBHIMHU, T.K.  OCHOBBIBAINCh HA COBEPIICHHO pPa3JIMYHBIX
nmoaxojax M rumnore3ax. Tak, ogHa Tpymma CIeNHAIMCTOB CUMTAET, 4To B Ommwkanmme 10-20 ner
YPOBEHb MOpsl BO3pacTeT Ha 5 M U Oojee, a Japyras, HAOOOPOT, MPEAYNPEKIAET O BEPOSTHOM
MaJIeHUN ypOBHA Ha 2-3 M. ECTECTBEHHO, YTO TaKME€ HEOJHO3HAYHBIE MPOTHO3bI HE MOTYT CIIYKUT
OCHOBAHUEM IS PUHSATUS OTBETCTBEHHBIX PEIICHHI 1O 3amuTe modepexbs Kacnuiickoro mMops u
IJIJAHUPOBAHUIO COLMATIBHO-3KOHOMUYECKOIO PAa3BUTHUS PETHOHA.

HaubGonee peanucTudyeckuii MOAXOA K PEIICHHWIO JaHHOW TpoOJieMbl OCHOBAaH Ha
KOHLEMIUH, 3aKJIIOYaloleiicss B TOM, UYTO KOJeOaHHs  CpEeIHEro  ypOBHS MOpS SBISIOTCS
CJICZICTBUEM HEPAaBEHCTBA MEXIY NMPUXOIHONW M PACXOJHOM YacTsIMH ypaBHEHUH BOAHOTO OajaHca,
KOTOpbIE B CBOIO OY€pellb, CBA3aHBl C KPYMHOMACIITAOHBIMM HM3MEHEHHUSIMHU peXuMa oOIiei
mupkymaunun - atmocdepsr [18,21,22]. CormacHo 3ToW KOHIENUMH npuHUMaercs, uro YKM
SIBJISIETCSI MHTETPAIBbHOM XApAaKTEPUCTUKON NPHUPAICHUN, OMPEACNISIEMbIX CYMMOM BKJIAJIOB
OTJENBHBIX COCTABJISAIOMIMX BOJHOIO OajlaHCca 32 KOHKPETHBIM MPOMEXYTOK BpeMeHu. OTaenbHbIe
COCTaBJISIIONIME BOJHOTO OajaHca (OCaaKH, WCIIAPEHUE, PEUYHON CTOK), SIBJISSCH KOMIIOHCHTAMH
KIIMMAaTUYECKOH CHUCTEMBbI, OINpPENeNAIOTCS  LUPKYISAIMOHHBIMH OCOOCHHOCTSAMH aTMOC(HEpHBIX
MPOIIECCOB HaJ BoAocOOpHBIM OacceiitHoM Kacmuiickoro Mopsi ¥ Jajeko 3a €ro MpeeinamH.
Bropocrenennble cocTaBisiomIMe BOJHOrO OajlaHca, 00YCIOBICHHBIE BHYTPEHHUMH NMPUYMHAMM,
TaKMMH Kak BOJOOOMEH 4epe3 JTHO MOps, MJIOTHOCTHbIE U3MEHEHUSI YPOBHS, a TaK)Ke Pa3IMYHOrO
poJia aHTPOTIOT€HHBIE BO3ACHCTBHS, OOBIYHO OLIEHUBAIOTCS KOCBEHHBIMU METOAAMU.

K coxanenuto, ceroqHsi HEBO3MOXKHO JaTh CBEPXI0JATOCPOUHBIN porHo3 YKM Ha ocHOBe
ypaBHEHMs BOJHOTO OajlaHCa Ha CpPOKH Ooyiee OJHOrO Toja, M3-32 OTCYTCTBUS KIMMATHYECKOU
MOJENIM AJCKBATHO OIMKCHIBAIOIIEH PErMOHAIBHBIE W3MEHEHHs KIMMara, [O3BOJISIIOLIEH
MPEIBBIYUCIISATh, HA MHOTHE TOABI BIEPE] N3MEHEHUSI OCHOBHBIX COCTABIISIFOIIMX BOJHOTO OanaHca
W JaBaTh MPOTHO3HBIC OIeHKH Oymymux wu3MeHeHndi YKM. B Hacrosiee Bpemss MeTOn
noarocpoyHoro nporso3a YKM, ocHOBaHHBIN Ha MPHOIMKEHHOM pacueTe BOAHOTO OanaHca MOp4,
JIOCTaTOYHO XOPOLIO pa3paboTaH U YCHENIHO TPUMEHSETCS B MPOTHOCTHYECKOW MpPaKTHUKE
I'mapomeruentpa Poccun nipu coctaBnennu nporio3oB YKM ¢ 3a61aroBpeMeHHOCTBIO TOJIBKO Ha
oauH rox [21].
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I'opazno cioxHee 0OCTOUT AETO CO CBEPXIOJATOCPOUYHBIMH IMpornozamu YKM Ha cpoku
0oJiee OTHOTO roaa:; 5 JeT u OoJee.

CymiecTBytomiasi IpakTUKa MPOBEACHUSI UCCIIEIOBAHUM B 3TOM HAMPAaBICHUH B OCHOBHOM
OMHUpAETCS Ha TIOMCK ACHHXPOHHBIX KOPPEISAIMOHHBIX CBsi3ed Mexay koseOanusmu YKM u
KOJIMYECTBEHHBIMH TOKa3aTeNIIMA aTMOC(HEPHON HUPKYISAINU, KOTOPHI OCHOBAaH Ha CIEAYIONINX
¢busnueckux mpenanocsuikax. KommdyecTBo ocaakos, BeIMagaonux B 6acceitn Bonuru u apyrux pek,
Bragaronux B Kacnuiickoe Mope, a MIMEHHO OHH B NIEpBYIO ouepeab onpeaensator YKM, cBsa3aHo ¢
MHTEHCUBHOCTBKO  LMKJIOHWYECKOW W AHTULMKIOHMYECKOW NEATEIbHOCTU HaJ TEPPUTOPHUEIN
Ceseproit Atnantuku u EBponsl. Ilpu sToM yBenndeHHe OCagKOB M CTOKa peK 00yCIOBICHO
AKTUBU3ALMEN ITMKJIOHUYECKON JESATEIBHOCTH, a YMEHBIIEHHE OCaJKOB M CTOKa pPEeK —
AKTUBHM3aLHMEN AHTULUHUKIOHUYECKOW [EATEIBHOCTH. B TepBOM cllydae CO3JAlOTCA  YCIIOBMS,
cnocoOctBytomue pocty YKM, a Bo BTropoM — nmagennro. [1ogpo6HO 3TH BONPOCH! OCBEIIIEHHI B |35,
7, 8,15-17,23].

BrniepBrie Takoi moaxoa K pEHICHUIO MPOOJIEMBbl CBEPXI0JATOCPOUHOTO MporHo3a YKM 01
npuMeHeH B [7] u pa3Bur B pabotax [21,22].

Ilens HACTOSIMIETO HWCCIEAOBAHMS 3aKIIOYaeTCI B TOM, 4YTOOBI, MCHoyb3ys moutu 100-
JETHUH apXUB JaHHBIX 00 aTMOChEpHON HMUPKYISAIHUHA HAJl CEBEPHBIM TOTYIIapueM U HaOII0ICHHIA
3a YKM wu, onwmpasch Ha HOBBIE 3HaHUS O 3aKOHOMEPHOCTSX B MHoOrosietHeM xoje YKM u
XapaKTePUCTHKAX  aTMOCHEPHBIX  MPOIECCOB, IMPOAHATU3UPOBATH  B3aUMOCBS3U  MEKAY
WHTETPAIbHBIMUA XapakTepuctTukaMu YKM wu armochepHOl IUPKYISAIUEH C  pa3sIddHBIMH
BPEMEHHBIMU CIBUTaMU U TIOCTPOUTH MPOTHOCTUYECKOE YpaBHEHHUE, MO3BOJISIONIEE OLICHUTH
¢donoBeie u3meHeHuss YKM Ha cpok o 12 nmer. CremyeT OTMETHTBh, UYTO B JaHHOW paboTe He
CTaBWJIACh 3aJladya MpeAcKa3aTh, KAKUM Oy/IeT CPeIHUN YPOBEHb MOPSI B KOHKPETHOM roxy uepe3 12
JIeT, T.K. B TaKOM IOCTAHOBKE OHA B MPHUHILMIIE HE pelIaeMa CTATUCTHYECKUMHU MeToAamu. Peub
UJET TOJBKO 00 orieHKe PoHOBBIX n3MeHeHu YKM Ha 3ToM OTpe3Ke BPEeMEHHU.

B kadecTBe MCXOIHOM TUIIOTE3BI OBLIO MPUHSTO MOJIOKEHUE O TOM, 4TO Konebanus YKM
SBIISIIOTCSL  MHTETPAIbHOM — XapaKTEPHCTUKOM  BO3JCHWCTBUS  aTMOC(EpHBIX  MPOIECCOB  3a
OmnpeAeeHHbIN MPoMeKyTOK BpemeHu. [Ipu atom YKM Ha 3Ti BO3aelCTBUSL pearupyeT He cpasy,
a ¢ HEKOTOPBIM 3ama3bplBaHueM, T.€. Haubojee 3HaunTenbHble Konebanus YKM dopmupyrotes He
cpa3y, a B TEUYEHHE JOCTATOYHO IMPOJOJIKUTEIBHOTO BPEMEHHU PA3JIMYHBIMHU 110 UHTEHCUBHOCTBIO
dopmamu armochepHoit nupkymsauuu. Bpems 3anasppiBanus peakunu YKM Ha aTtMmocdepHbie
MIPOLIECCHI MOKHO MHTEPIPETUPOBATh KaK XapakTepHoe Bpems agantanuu Y KM k u3MeHHBIIMMCS
HUPKYJISIIUOHHBIM TIpoIleccaM, KOTOPOE€ MEHSETCSl B JIOBOJIBHO IIMPOKHUX Tpenenax (0T Troja Jio
HECKOJIbKUX JIET) M, MO-BUIUMOMY, CBS3aHO KaK C IMPEEMCTBEHHOCTHIO MPOIECCOB, TaK M HUX
IUKIUYHOCTRIO. Peaknms YKM Ha BozfeicTBus aTMoc(hepHBIX TPOIECCOB  YCIOXKHSIETCS
HaJIOXKEHHEeM psifa (aKkTOpOB aHTPOIOIEHHOTO  XapakTepa. [TockoabKy KOHKpPETHOTO
HBOJIIOIIMOHHOTO MEXaHW3Ma BIHSHHUS aTMOCHEPHBIX IMPOILECCOB HA OXKHIAEMBI C HEKOTOPBIM
yopexaeHueMm xapakrep xoga YKM B sBHOM BUJE ONpENENUTh HE YAAETCH, TO IS BBISBICHUS
B3aMMOCBSI3€i Mexly BpeMeHHbIM xo0oM YKM u xapakTepucTHKamMu aTMOC(HEpHON HUPKYISIUN
ObLT TPUMEHEH METOJ KOppesiuoHHOTO aHanmm3a. Ilpum sTtom wucxomueie psanel YKM u
XapaKTePUCTHK aTMOCHEpHOW IUPKYISIUU TMPUBOAMIMCE B COOTBETCTBHE C MOJEIBIO
CTallMOHAPHOTO CIY4YailHOTrO Mmpolecca, ¢ TeM, 4TOObl K HUM MOXKHO ObUIO NPUMEHMTH ammapar
MaTeMaTUYECKON CTaTUCTUKH.

[Touck AaCHMHXPOHHBIX CBSI3€H OCYHIECTBIISUICSI C TOMOIIBKD METOAa IOIIAaroBOM
MHOKECTBEHHOW  perpeccud, MOIU(MUIMPOBAHHOTO IYTEM  HCIIOJB30BAHHS  MPOLEIYPHI
CKOJIB3SIIIIETO OLIEHWBAaHUS HMH()POPMATUBHOCTU MPEIUKTOPOB M IOJHOIO Iepedopa BO3MOMKHBIX
pPETPECCHOHHBIX Mojeneid u orbopa W3 HUX Haubonee onTuManbHOW. s 3TUX 1esel
ucnosb3oBaics maket nporpamm «STATISTICA» [9].

Pabota BEIMONHSIIACH B YETHIPE ATara.

Ha mnepBom »tame ¢opmMupoBainch HUCXOAHBbIE BpEMEHHBIE pPAIbl CPEAHHX T'OJIOBBIX
3HayeHuid YKM u cpenHuX roJoBBIX 3HAYEHHUH KOJIMYECTBEHHBIX XapaKTEPUCTHK aTMOC(EpHOU
nupkynsiuuu. Ha BTOpom 3Tane mpoBoaMiIack MPOBEPKA MCXOAHBIX PsIOB HA CTALIMOHAPHOCTH U
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HOPMAJIbBHOCTh U OCYHICCTBJIAJIOCH CTTIAXKUBAHHUC MCXOOHBIX PAJOB U UX CTAaTUCTUYCCKUI aHAJIU3.
Ha tpeTthem sTame nmoAroTaBIMBaIUCh PAbl IPEIUKTAHTA U IPEIUKTOPOB, OCYLIECTBIISIICS pacyeT
MPOTHOCTUYCCKUX ypaBHeHI/Iﬁ U OHOCHHUBAJIACh HX JOCTOBCPHOCTD. Ha YCTBCPTOM OTallC II0
MIPOTHOCTUYECKUM YpPaBHEHUSIM PACCUUTHIBATINCH MPOTHOCTHYECKHE OLEHKU (DOHOBBIX M3MEHEHHM
YKM na 12 ner Bnepen.

1. [ToaroroBKa HCXOAHBIX MATEPHUAJTIOB

B kauecTBe MCXOIHOrO MarepHajia HCIOJIb30BAINCH CPOYHBIC JaHHbIE HAONIOJEHHHA 3a
YPOBHEM MOps Ha BOJOMEPHOM HocTy Maxaukana, oOecreunBaroieM Haubosee UIMHHBIA psif
HENpepbIBHBIX ~ HalmroneHuil Ha poccuiickom mnodepexbse Kacnumiickoro mops ¢ 1900 r. mo
HacTosmee BpeMsd. [1o 5TUM ITaHHBIM paCcCUNTBHIBAIIMCH CPETHUE TONOBBIC 3HAYEHUS YPOBHS MODSL.

MHoroneTHuil Xxo cperHuX rofoBbix Konedanuit YKM HOCHT HecTallMOHAPHBIN XapakTep
(puc.1). IloaTOMy B JaHHOM HCCIIEOBAaHMM HCIOJIb30BAJIUCh HE CaMU YPOBHHM, a MX TOJIOBBIE
IIpUpALIEHUs, KOTOPHIE OIpPEAEISUINCh IIYTEM BBIUMTAHUS CPEJHEro0 TOJOBOIO  YPOBHS
MPEIIIECTBYIONIEr0 rofa OT CPEIHET0 TOI0BOr0 YpOBHS TeKyuero roaa, T.e. AH = H; - Hj-.
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Puc. 1. MHoronetHuii xox ypoBHs Kacnuiickoro Mopsi 1o 1aHHBIM HaOIIOICHUHA Ha
BOJIOMEpPHOM TOcTy Maxaukaia.
(3HaueHus1 ypoBHS AaHbl B CM HaJl €AMHBIM HysleM Kacnuiickoro mopsi, paBHeIM -28,00 M

aoc.)

B pesynpTare nmpuMeHeHHs 3TOH MPOUEAYypbl MHOTOJETHUM XOJ TOJOBBIX MPUPAICHHI
YKM M0XHO paccMaTpUBaTh KaK CIy4yalHbIM KBa3UCTAlMOHAPHBIN IIpouecc ( puc.2).

s onucanusi atMoc(epHBIX MPOLECCOB HAaJl CEBEPHBIM MOJYIIAPUEM pPacCMaTPUBAIUCH
IOJIA AHOMAJIMHM CPEIHEr0 MECSYHOTO JaBJICHHUS HaJ  OTICJIBHBIMH CEKTOpaMH CEBEPHOIO
MoJIylIapusi, B Ipenaeiaax KOTOPbIX OHU  MPEACTaBISIINCh AHAIUTUYECKH C IOMOIIBI0 METO/a
pa3IoKEHUsI B PSAIBI IO €CTECTBEHHBIM opToroHanbHbIM QyHKIUAM (EO®) [11]. KoaddunmenTs
4JIeHOB psiaa B ( rae i —MopsIoK 4ieHa pas3iioKeHHs) UCIIONb3YI0TCS B KaUeCTBE KOJMYECTBEHHBIX
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nokasaresnei arMmochepHoi UPKYIAIUH U TTO3BOJISIOT HanOoJIee TOYHO B CTATUCTUYECKOM CMBICIIE
OIMCaTh PACCMATPUBAEMOE I10JI€ MAJIBIM YUCIIOM YWICHOB Pa3JIOKCHU.
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Puc. 2. TI'padux BpemMeHHOTO X0/1a TOOBBIX Mpupamennii YKM ¢ TpeHaom.

Koadduuumentsl pasnoxkenus B; oTpaxkaroT BKJIaJ KaXIOro 4YJeHa pa3JIoKEeHUsS B
(aKTHUECKyI0 BEIMYMHY pacCMaTpUBAeMOro »syieMeHTa. [lepBble WIGHBI psiia pa3iokKeHUs,
comepxamue WHPOPMAIMI0 O HadaJbHOW (aze W aMIUIUTYAE€ KPYIMHOMACIITAOHBIX IPOIIECCOB,
OJTHOBPEMEHHO SIBJIIIOTCSI HOCHUTENISIMU CPaBHUTEIBHO JOJIOBPEMEHHONH METEOPOIOrHYECKON
MaMsTH, YTO BeChbMa BAaXXHO [UIsl BBIIOJHEHHUS TIIOCTaBICHHOM 3amaun. B pabore Obun
MCIOJIb30BaHbl CPEIHUE TOJIOBBIC 3HAYECHUsI KOAX(PPHUIMEHTOB B;j  KOTOpbIe perynsipHo, HAUYMHAS C
1910 r. paccuuThIBAtOTCS ISl 5 CEKTOPOB CEBEPHOTO MOJyIIApHsi. APXUB ATUX JAHHBIX PETYJISIPHO
nononxsercs B 'mapomeruentpe Poccun.

AHanu3 BpeMEHHOro XojAa KO3(QUIMEHTOB pa3joKEHUs IOKa3bIBAeT, YTO HMEIOTCS
CYIIECTBEHHBIC PA3JIMYMsI B XapaKTepe aTMOC(EpPHBIX MPOIECCOB B OTICIBHBIX CEKTOpax M X
BIIMSIHUM Ha YpoBeHHbIM pexkuMm Kacnwmiickoro Mopsi. B pesynbTaTe cnenuaibHO MpPOJIeaHHOU
paboThl OBLTO BBISBICHO, YTO U3 5 CEKTOpOB Haubojee HMHGOPMATUBHBIMH JUIS PELICHHS
MOCTABJIEHHOW 3a7aud, OKa3aJuCh CEKTOp 2 U 1, JaHHbIE KOTOPHIX W OBUIM MPHUHATHl IS
aJIbHEUIIEro UCCIICIOBaHHUA.

[TepBobiii cexkTop oxBarbiBaeT akBatopuio CeBepHOW ATiaHTUKM OT 5° 3.4. a0 80° 3.m.
[Ipumbikaronuii kK HEMy BTOPOU CEKTOpP oxBaThiBaeT EBpony u 3amaanyro yacte Aszuu 10 70° B.1.
Koadduunents! paznoxxenus Bi Opamuch ¢ HyJaeBOro 0 TpeThero nopsjaka BKIoYuTensHo (B, By,
B,, B3). Ilpu aTtom B, xapaktepusyer cpeaHue 3HAYCHUST aHOMAJIMK JTaBIICHUsI NIl BCETO CEKTOpa.
ITpu B,>0 B COOTBETCTBYIOLIEM CEKTOpPE MpeodaiacT MUKIOHUYECKast IeATeIbHOCTD, a pu B, < 0
— antunukionnydeckas. Koapdumuentsr By u B, xapakTepu3yroT HHTEHCUBHOCTH U HAIpPABICHHE
3oHanpHOrO (B1) M MepuanonamsHoro (B,) mepenoca BozaymHbsix Macce. [Ipu Bi>0 npoucxogur
ociabnenue oOmeld HUPKYIAUH aTMOc(ephl, MpeodsiafaeT aHTUIMKIOHUYECKas AEATENbHOCTD,
9TO OOBIYHO BEACT 3a COOON yMEHBIIEHHWE OCaaKOB W yBenuwdeHue ucrapenus. [lpum By < 0
MPOUCXOJUT yCcUJIeHHEe oOmiell HUPKYyISIuu atMocdepbl B CpPEAHHMX IIUPOTaX. ITO OOBIYHO
IIPUBOJUT K YCHJIEHUIO LIMKJIOHUYECKON EATEIBHOCTH U, COOTBETCTBEHHO, K YBEJIMUEHHUIO OCAIKOB
U ymeHbllleHuto ucnapenus. [Ipu B,>0 mpoucxoaut MepuaMOHANIBHBIA MEPEHOC XOJOIHOTO U
CYXOro BO3/yXa U3 apkTuueckoro 6accerina. Haobopor, mpu Bo< 0 mpoucxoaut MepuauoHaIbHBINA
BBIHOC TEIJIOTO M BJIQXKHOTO BO3yXa B CpPEIHHUE HIMPOTHI U3 TPOMHUKOB. ITOT KOA(PHUIMEHT, B
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YaCTHOCTH, CBSI3aH C BBIXOJIOM IOXHBIX ITUKJIOHOB, KOTOPbIE MIPUHOCAT Ha BOJOCOOpHBIN Oacceiin
Kacniust u Boaru Gosbiioe KOMMYECTBO OCaAKOB, 0cOOEHHO B 3uMHee Bpems. Koaddumuent B
OIUCHIBAaET OoJiee CIIOKHBIE (POPMBI pacrpeesieHuss aHOMAJIM aBJICHUSI HaJl COOTBETCTBYIOIIUM
CEeKTOPOM U TMO3TOMY ero 3(Q¢eKkT Ha XapakTep TI'MIPOMETEOPOIOTMYECKUX IMPOLIECCOB Ha
BostocOopHOM Oacceitne Kacnus TpyaHO noanatorest pusndeckoil nuarepnperanuu. Mx ponb mMoxer
OBITH OIlEHEHA TOJILKO CTaTUCTUUYECKH. MHOTOJIETHUH X0/ TOJOBBIX 3HaUeHUU Kod(duimeHToB B;
TaKKe Kak M X0J rofoBbix npupauieHnii YKM mnpencrasnser ciydaiinblii mpouecc. B xadectse
npuMepa, Ha puc. 3 u 4 moka3aHbl KPUBBIE MHOTOJIETHETO X0/1a KodhpuimeHToB pasznoxenus B',
(st 2-ro cextopa) u B’y (ans 1-ro cexropa) ¢ TpeHaaMH. AHAJOTHYHBIA BHJ UMEIOT TpaduKu U
U1 APYTHX KO3 (PULIMEHTOB pa3IoxKeHHUS.
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Puc. 3. I'paduk ncxomnoro BpeMeHHOTO psifa KoddduimenTa paznoxenus Bo (2-i
CEKTOD).
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Puc. 4. TI'paduk ncxomnoro BpeMeHHOTO psifa KoddduimenTa paznoxenus Bo (1-i
CEKTOP) C JTUHEHUHBIM TPEHJIOM.

[Io BHemHemy BuIY KpuBble Ha puc.3 U 4 TMOXO0XHM Ha TMOCIEAOBATEIbHOCTD
CTOXaCTUYECKHX KOJICOAaHWH pa3TuIHOW MPOJOJDKUTEILHOCTH, T.€. WMEIOT TMOJTUITUKINYECKUNA
xapakrtep. Takoe ke pacrpeneneHrue UMEIOT U KPUBBIE BPEMEHHOTO X0a APYruX Kodh(HUIIMEHTOB
pasnokeHus. Ha HUX  TpyAHO BH3yaJIbHO OOHApYXHUTh KakKWe-TMOO 3aKOHOMEPHOCTH BO
BPEMEHHOM XOJIE paccMaTpUBaeMbIX BeJIMYMH. VX HM3MEHEHUS OT roja K Troay HPOUCXOIST
XA0THYECKH B JOBOJBHO IMUPOKUX Tpenenax. [lepromorpaMMpl, aBTOKOPPEISIITUOHHBIC (YHKIIUHA U
(YHKIIUU CHEKTPATLHON TIOTHOCTH UCXOIHBIX PAIOB OOHAPYKUBAIOT CYIIECTBOBAHUE OOJBIIOTO
KOJIMYECTBA IIMKIIOB PA3IUYHOM MPOJOKHTEIBHOCTHA, YTO, TO-BHAMNMOMY, MOXET OBITh
OOyCIIOBJIGHO HE CTOJIbKO BO3JCHCTBHEM BHEIIHUX (DAKTOPOB, CKOJIBKO PE3yabTaTOM
CYTIEPIIO3UIINM BBICOKOYACTOTHBIX M HHU3KOYACTOTHBIX PHUTMOB, 3aTYIIEBHIBAIOIINX pPEaIbHO
CYILECTBYIOIINE PUTMBI.

Jlnst BBISIBIIEHUS peajbHO MPHUCYTCTBYIOIMUX KPYIMHOMACIITAOHBIX KojeOanuii B xone B; u
AH 0bu1a BBITIONTHEHA TPOIIEAypa CTIaXHUBAHUS UCXOJIHBIX BPEMEHHBIX PSIOB ITYTEM CKOJB3SIIETO
OCPEIHEHUS 1O S-JETUSM.

Ha crnaxxennsix KpuBbIX (puc. 5,6,7) HanOosee 4eTKO MPOSBISAIOTCS KPYIHBbIE aHOMAJIHH
kak B xone AH, Tak u B xone B;. [Ipu 3tom xo1 AH B OCHOBHBIX YepTax MOBTOPSIET XapaKTep X0aa
Bi ¢ onpeenieHHBIMU CIBUTAMU OTHOCHUTEILHO KPHUBBIX B; .

2. CTaTHCTHYECKMH aHAJIN3 BPEMEHHbIX PSAI0OB

KoppeKkTHOCTh METOJIOB CTaTUCTHUYECKOTO aHallh3a, a TaK)Ke MHTEPIpETalus pe3ylbTaToB
aHaJlM3a B 3HAYUTENLHOM CTENEHU 3aBHCUT OT HEKOTOPBIX OCHOBHBIX CBOMICTB aHAIM3UPYEMOTO
npoiiecca. K ux duciy, B epByro ouepeb, OTHOCITCS CTAllMOHAPHOCTb, HOPMAJIbHOCTh U HAJIMYUE
LIUKINYECKUX COCTABIISIONIUX.

CTauMoOHapHOCTh CIVIAKEHHBIX PSAJOB MPOBEPsUIACh MO HATUYHUIO TPEHIOB. AHAIW3
TPEHIOB CIVIAKEHHBIX KPUBBIX MHOTOJIETHETO XOJa paccMaTpUBAEMbIX BEIWYWH 3a nepuon 1923-
2002 rr. noka3bIBaeT, UTO HU OJIHA U3 BEJIMYMH HE UMEET 3HAaUMMOro TpeHjaa. O 3HaKe ¥ BETUYUHE
TPEH/1a MOYKHO TOBOPUTH TOJBKO B CTATUCTUYECKOM cMbIcie. OqHaKo Juisi KOPPEKTHOCTH, CHadaia
HCKJIIOYAJIUCh JTMHEHHBIE TPEHAbI, MOCIE YEro CIUIaKEHHBIE PSJIbI MOJBEPraIUCh CTATUCTUYECKOMY
aHanu3y.
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Puc.5.  CriaxeHHble KpUBBIE MHOTOJIETHETO X07a KO3 PHUIIMEHTOB pa3iokeHus B (2-i
CEKTOD).
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Puc.6. CriaxxeHHbIe KpUBBIE MHOTOJICTHETO X0/1a KodhurueHToB paznoxeHus B; (1-i
CEKTOD).
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Puc. 7. CriaxkeHHas KpuBasi MHOTOJIETHETO X0/1a TOAOBBIX NpupameHnii YKM.

IIpoBepka criiaskeHHBIX pAnoB Bi 1 AH Ha HOpMaNBbHOCTBH OCYIIECTBIISUIACH IIYTEM OLIEHKHU
COOTBETCTBUSl SMIIMPHUYECKONW IUIOTHOCTHM BEPOSATHOCTH 3HAYCHUU BPEMEHHBIX  PSAJIOB
TEOPETUYECKOMY HOpPMAaJIbHOMY pactpeneneHuio (3akony [aycca). st 3TOro paccumThIBaIMChH
TUCTOTPAMMBI AMIIMPUYECKOTO pPacCHpeiesieHUus C HaJOKEHHOW Ha HHUX TEOPETHYECKOW KPUBOU
HOPMaJIBHOTO PACIpEAEICHUS. Ha puc. 8 mnokazana ructorpaMMa Criak€HHbBIX 3HAa4EHMU
rofoBeix mnpupamennii YKM ¢ HOpMaibHOM HajJ0XE€HHOM IUIOTHOCTBIO paclpeneseHus, M3
KOTOPOTO BHJHO JOCTaTOYHO XOPOLIEE COOTBETCTBUE MEXIY SMIIMPUYECKONH U TEOPETUUYECKOU
(HOpManbHOM) KpPUBOM pacmpeneieHus. Takol >Xe€ NPUMEPHO BHUJ HMEIOT M THCTOTPAMMBI
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pacnpenenenuss ko3 UIMEHTOB pa3noxkeHus. Kpome TOro, MCHoOIb30BAIHCH IPYTHE KPUTEPHH
COOTBETCTBHS, @ HMMEHHO, KO3(P(OUIMEHT acuMMETpuH, Kod(POHUIMEHT OdKcIecca W MeIHuaHa,
S3HAYCHHUA KOTOPBIX TCOPCTUYCCKU ITOJIKHBI 6BITB paBHbI HYJIIO, T.C. HX BBI60pO‘IHBIe
(AMIIUpUYECKHe) 3HAYCHUS JIOJDKHBI OBITh OTHOCHTEIHHO Mallbl. PaccunmTaHHBIE SMIUPUYECCKHE
3HAYEeHUsI ITHX XapaKTEPUCTHK JUII PAacCMaTPUBAEMBIX BHIOOPOUYHBIX pealu3aluii MPUBEICHBI B
Tabsn. 1.

22

20

18 1

16

14 |

12 +

paaieé

10t

xenél jadé

e | iidiaguia
30 25 20 -15 10 -5 0 5 10 15 20 25 30 dafidaaaeaiea

Aseia eivadaasa adoiiediase

Puc. 8. T'ucrorpamma CriiakeHHbIX 3Ha4Y€HHI TOJI0BbIX pupamieHuid YKM ¢ HopManbHOU
HaJIO’KEHHOU MJIOTHOCTBIO PaCIpeeIICHHUS.
Tabmanma 1
CraTHuCcTUYECKHE XapaKTCPUCTHUKHN MHOT'OJIETHEH NU3MEHUYNBOCTH CIIIaKEHHBIX pAaoB
roioBeIX npuparieHuit YKM u xapakTepucTHK aTMOCHEPHON MUPKYIISIIUHA

Bi | Cpen > min | max | Amn | Jucne | Crann. | Crana. | Koadd. | Koadd | Men

Hee. JAUT. | pcus | OTKI. | omMOKa | aCUMMET. | 3Kcuece | U

a aHa
B, | -0,15 | -12 -5 5 10 4,8 2,19 0,25 0,019 -0,298 0
B", | -053 | 42 | -30 | 23 53 | 179,3 | 13,39 1,50 -0,16 -0,753 -1

B", | 0,15 12 -15 18 33 56,9 7,54 0,84 0,307 -0,472 -1

B"; | 0,03 2 -27 | 20 47 93,7 9,68 1,08 -0,319 0,530 | 0,5

B’ -0,63 -5 -5 5 10 5.3 2,30 0,26 -0,081 -0,506 0

B 0,42 34 -20 | 20 40 86,5 9,30 1,04 -0,329 -0,110 1

B, 0,03 2 -44 | 31 75 | 207,3 | 14,40 1,61 -0,797 1,109 2

B3 -5,66 | -453 | -32 9 41 89,3 9,45 1,06 -0,631 -0,027 -4

AH -0,59 | 47 | -19 16 35 69,0 8,31 0,93 -0,17 -0,360 -1

W3 Tabmuupl BUAHO, 4TO Juis OonbIIMHCTBA psfaoB B; m psma AH xosdduiueHts
aCHMMETPHH M JKCIIECCa, a TAK)KE CPETHSSI M MeAMaHa OJM3KU HYIIO, YTO TOBOPHUT 00 NX OJIIM3KOM
COOTBETCTBHUM HOPMAJIbHOMY pacHpeleieHHI0, U, CJIeI0BaTeIbHO, MOXXHO TOBOPUTH O
KBa3HCTALMOHAPHOCTH 3TUX PAAOB. VICKIIIOYEHHE COCTABISIIOT TOJIBKO PSIBI [UIS KOA(PHUIIMEHTOB
pasnoxenust 1 cexrtopa B, u B's (B Tabnuiie OHU BBIAETICHBI JKUPHBIM MIPUGTOM), IS KOTOPBIX
MMEET MECTO HEKOTOpOE CMEIIEHHE ITHX XapaKTepUCTHUK OT Hyiss. [losToMy B nambHeiiieM npu
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MOCTPOCHUH TPOTHOCTHYECKUX 3aBUCHUMOCTEH OTH KO3(DUIMEHTH ObUIM  MOIBEP>KEHBI
CHelHaIbHOMY aHalIn3Yy.

Takke NpenCTaBIsAI0O HMHTEPEC MCCIEN0BATh BHYTPEHHIO CTPYKTYPY  CTJIQXEHHBIX
BPEMEHHBIX PSAJIOB C MOMOLIBIO0 KOPPEISAIIMOHHOTO U CIIEKTPAIIbHOTO aHaN3a.

Ha puc. 9 B kauecTBe mpumepa MpHUBEACHA aBTOKOPPENISIHOHHAS (DYHKIUS CTIIaXKCHHOU
KpUBOM Xona TomoBeIX mpupamennid YKM, a nHa puc. 10 coorBercTByromas i (yHKIHS
CHEKTPAbHOW TUIOTHOCTH  Sag (M), Jaromias TpeACTaBIeHWE O MAWCIEPCHH KoieOaHUil B
MHorojieTHeM Xxoje AH. Ha puc.10 HanGosiee CylmecTBEHHBIM SBISICTCS HAIMYKAE MEXTOIOBOM
W3MEHUYMBOCTH CIVIAXKEHHBIX 3HaueHU AH, 111 KOTOpoil XapakTepHa MOAYJISLUS C HUKINYHOCTBIO
5, 12 u 18 net, npoucxoxaeHNuE KOTOPBIX UMEET pa3Hble MPUYHMHBL. B yacTHOCTH, 5-I€THUE LIUKIIBI
MOTYT OBITH OOYCJIOBJICHBI CeBepo-arTiaHThuueckuM kosiebanuem atMmochepsl (CAK), 12-nmerHme
IUKIBI - COJHEYHOW aKTUBHOCTBIO, a 18-J€THHE WUKIbI, TO-BUIUMOMY, OOYCIOBICHBI
JOJTONEPUOAHBIMU JUHAMUYECKUMU B3aUMOJCHCTBUSIMU B CHCTEME OKeaH-aTMocdepa.

B uwactHOCTH, TOT (hakT, 4TO BHIOOPOYHBIC OLIEHKH aBTOKOppeNsuoHHON (yHkimn YKM
MEePEeXO/IAT Yepe3 HyJIeBOE 3HaYCHHE Ha CABUTE OKOJIO 12 JIeT CBUAECTENHCTBYET O BO3MOKHOCTH
nporHo3a YKM c 12-nerHei 3a0,1aroBpeMeHHOCTBIO 110 MPEIUCTOPHH aTMOC(EPHBIX MPOIIECCOB.

1,000

0,800

AN

0,000 T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 5 6 Y 8 9 10 1y 12 13 14 15 16 17 18 1 25 26 27 28

-0,400

-0,600

Puc. 9. KoppensuuonHas GpyHKIUS CTIIaKEHHON KPUBOW MHOT'OJIETHETO X0J1a TOJIOBBIX
npupamieHuii Y KM.

Yro kacaeTcsd OLEHKU CHEKTPOB CIVIQXKEHHBIX pPsI0B, TO Ha HUX HE OOHapyKHBaeTCs
OO0JIBIIIOr0 KOJNMYECTBA NMUKOB, KaK Ha MCXOIHBIX Ps/iaX, CHEKTpalbHbIEe KPUBbIE UMEIOT TJaJKUN
Buj. Ha Bcex crekTpax BBIAEISAIOTCS CTaTUCTUYECKU 3HAUYMMBbIE MAaKCUMYMBI, COCPEAOTOUYCHHBIE B
untepBase nepuonos 10 - 40 nmer. B kauectBe nmpumepa Ha puc. 10 npuBeseH rpaduk
CHEKTPAJIbHOHN MJIOTHOCTU CTIAXEHHOW KpHBOW Xona rofoBbix mpuparieHnii YKM. Ha ¢yaknnm
CIIEKTPAILHOM TIJIOTHOCTH 3aMETHO BBIACHSAIOTCS KojeOaHus B auanazoHe 12-18- nerHeit
LHUKIMYHOCTH.
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Puc. 10. I'pauk criekTpanbHOI MIOTHOCTH CIIIAXKEHHOM KPHUBOW TOIOBBIX NMPHPAIECHHUH
YKM.

3. IloaroroBka NpeIMKTAHTA W MNPEAUKTOPOB U IOCTPOEHHE MPOTHOCTHYECKUX
3aBHCHMOCTeH

Kak Obuto oTMeuyeHO BbIlle, IpU pa3paboTKe MOJEIH CBEPXJI0JTOCPOYHOTO MPOTHO3a
(OHOBBIX U3MEHEHUH Ha OOJbIINE CPOKHU (Topsiaka 12 jieT) 0OBIYHO MCIOIB3YIOTCS UHTETPAIbHbIC
XapaKTepUCTUKU ITUIAaHETApPHOTO MaciuTada, OMHCHIBAIONIME KpyMHOMAcIITaOHbIe aTMochepHbIe
IpoIecchl U IpoIecchl aHOMalbHbIX Konebanuit YKM. IlostoMy B KayecTBe MPEIUKTOPOB HpHU
MIOCTPOCHUM TMPOTHOCTUYECKUX YpaBHEHUH B pabOTe€ HCIOJIb30BAIUCH PSJIbI  CKOJB3SIIUX
HAKOIJICHHBIX CYMM IO 12-IeTHsIM OTKJIOHEHHH K0d3(duuueHTOB pasioxeHus Bi oT HOpMBI
(Z(AB; - AB)), a B KauecTBe NMPEAUKTAHTA Pl CKOJB3SIIMX HAKOIUICHHBIX CYMM IO 12-7meTusiM
OTKJIOHEHHH OT HOpMBI ronoBbix mpupamieHuii YKM (Z(AH - AH)). 3arem psin mpeaukTadTa
CMeIlajJcs BJIEBO Ha 12 JeT 1O OTHOWIIEHHIO K pAJaM IPEAUKTOPOB, IOCIE YEro psiibl
BBIPAaBHUBAJIUCH. TakuM 00pa3oM MCKaIOCh IPOrHOCTHYECKOE YpaBHEHHUE BHUIA

2(AH - AH) = f(Z(ABi- AB).a

BaxxabiM BompocoM siBisieTcs: BIOOp Hanbomee 3GGeKTUBHBIX MpeaAuKTopoB [6]. [Tpu sTom
IPEIUKTOPB! JOJDKHBI ObITh HEKOPPEIMPOBAHBI MEXAY co00#. [l BbIABIEHUS TyOIUpPYIOIIUX U
Hed(PPEKTUBHBIX MPETUKTOPOB PACCUUTHIBATIACH KOPPESILIMOHHAsA MaTpunia (Tadm. 2). Y3 tabmuist
BUIHO, 4YTO HEKOTOpble Mapbl apryMEeHTOB MMEIOT JIOCTaTOYHO BBICOKHE KOA(PPUIMEHTHI
KOpPPEJSIIUK, YTO TOBOPUT O UX B3aWMOCBS3H. BMecTe ¢ TeM M3 TEOPUU CTATUCTHKH M3BECTHO, YTO
€CIIM KaKas-To Mapa apryMEHTOB UMeeT KO3(PPUUUEHT KOppesuun ONM3KUM K eAMHULE, TO B 9TOM
cllyyae CHCTeMa ypaBHEHHMH OyleT MMeTh HeyCTOW4HMBOe pelieHue. Bo u3bexaHue 3TOro, u3
KaXJION Mapbl apryMeHTOB, UMeronux kKoddduiment koppensauu 6osbiie 0,7 (OHM OTMEUCHHI B
TabIUIIe JKUPHBIM MIPU(TOM), OJMH U3 apryMEHTOB UCKIIOYalIcs. B pe3ynbTare BHIOIHEHHS 3TOH
pouenypsl U3 8§ MPEJUKTOPOB HanboJiee 3HAYMMbBIMH, BHOCSIIMMHU HauOONBIINM BKIaa B OOIIYIO
aucriepcuio, O6buto0 oTobpano tomnbko 5: B, By B> B3 B',, koTOphle M OBUIM MPHUHATHI IS
nanpHelmero paccMorpenus. M3 aByx paccMaTpHBaeMbIX CEKTOPOB Hanbosee MH(POPMATHBHBIM
SBIISICTCS CEKTOP 2, AJIi KOTOPOT'O OKa3aJMCh 3HAUUMBIMHU BCE YEThIpe KOAPPHUIMEHTA PA3TOKEHHS
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U MeHee HWHPOPMATUBHBIM CeKTOp 1, A7 KOTOPOro 3HAUYMMBIM OKa3aycs
koa(pdurment paznoxenus B,

TOJIBKO OJUH

Tab6muna 2
Koppensiuronnast Matpuiia criaxeHHbIX psaaoB Bi. u AH
Bi B"o B"] B"z B"g B'o B'l B’z B’g AH
B, 1 -0,09 0,29 0,45 0,09 -0,30 -0,20 -0,43 0,07
B4 -0,09 1 0,11 -0,48 0,53 0,43 0,56 0,24 -0,37
B", 0,29 0,112 1 -0,16 -0,09 0,33 0,32 0,31 -0,15
B3 0,45 -0,48 -0,16 1 -0,20 -0,72 -0,64 -0,72 -0,04
B", 0,09 0,53 -0,09 -0,20 1 0,14 0,60 -0,13 -0,26
B’ -0,30 0,43 0,33 -0,72 0,14 1 0,72 0,84 0,07
B’ -0,20 0,56 0,32 -0,64 0,60 0,72 1 0,58 0,02
B';3 -0,43 0,24 0,31 -0,72 -0,13 0,84 0,58 1 0,22
AH 0,07 -0,37 -0,15 -0,04 -0,26 0,07 0,02 0,22 1

[IpornocTuyeckue ypaBHEHUSI CTPOUIIUCH C MOMOUIBI0 METO/Ia MHOXKECTBEHHOM JIMHEMHOMN
nomaroBoi perpeccuu. s moucka Haubosiee ONTUMAIbHOTO BapHaHTa MPOrHOCTUYECKONM CBSA3U
IPUMEHSUIUCh pa3IM4yHble KOMOMHAIMM MpPEAMKTaHTa U IMPEJUKTOPOB, pa3lIU4YHble BPEMEHHBIE
npeoOpa3oBaHUsl UCXOMHBIX BPEMEHHBIX PsIOB — MacIITaObl CIVIaXKMBaHHS, BPEMEHHBIEC C/IBUTH,
JUIMHA BBIOOPOK, KOJIMYECTBO MPEAUKTOPOB U T.JI.

OxoHuaTenbHOE ypaBHEHHE, IPUHATOE U1l pacyera GpoHoBbIX m3MeHeHuil YKM Ha 12 ner
BIIEpEl, UMEET BU]L

Y =0,713:B",-0,243:B"; + 0,390:B", + 0,689:B"3 + 3,567:B', - 74,861 (1)

B Tabn. 3  mpuBeAEHBbI CTATUCTHUECKUE OILICHKH HaJIe)KHOCTU 3TOT0 ypaBHEHHUS, a HAa PHUC.
11 gaxTrueckas u paccuuTaHHas 10 ypaBHEHHIO (1) KpHUBBIE X0J/la HAKOIUIEHHBIX CYMM TI'OJOBBIX
npupanieHnii YKM.
Tabmuma 3
Craructudeckue OLEHKU HaleXHOCTU IPOrHOCTUYECKOTIO YPaBHEHUS

AT R c S S/c p Q% N n

12 0,945 61,434 20,901 0,340 0,940 94 66 5

B at0it Tabnmunie AT — mepuos nporuosa B roaax, R- o0uuit ko3 duiiueHT koppensiuu, o-
CpelqHee KBaJpaTUYHOE OTKJIOHEHHE MPOTHO3UPYEMOUM BEIUYHHBI OT CPEIHEr0 MHOTOJIETHETO
3Ha4YeHHsS (HOPMBI), S- CpeaHss KBaJpaTHYeCKas OIIMOKAa MPOTHOCTUYECKON 3aBUCUMOCTH, P —
KOPPEJSIMOHHOE OTHOIICHHWE, XapaKTepu3ylollee CTEeNeHb JHMHEHMHOCTH MPOrHOCTHYECKOrO
ypaBHeHHs (pu p = R mporHoctuueckoe ypaBHEHHE CTPOro JnHeiHoe), Q — 00ecrneyeHHOCTh
Metona, N — JafouHA psla, N — YUCIO NPEIUKTOpPOB. Maroe paszauuue Mexay OOIHUM
KOO (DUIIMEHTOM KOPPENSIUU M KOPPENIALNUOHHBIM OTHOIICHHEM TOBOPHUT O JIMHEWHOCTH
BBIOOPOYHBIX PSIIOB.

XapakTepuCcTUKON HAASKHOCTU U IPPEKTUBHOCTH MPOTHOCTUYECKOTO YPABHEHHUSI SIBIISICTCS
oTHomeHue S/c. UeM MeHblIe S/G, TeM HaJle)KHEE MPOTHOCTUYECKOE ypaBHEHUE. YpPaBHEHUE
CUMTAETCS MPUMEHUMBIM JIJIS BBIITYCKa OMEPATUBHBIX MPOrHO30B npu S/c< 0,67. B Haimiem ciryuae
BenuuuHa S/ coctaBusier 0,34, 4TO 3HAUYMUTENILHO MEHbIIE aomyctumoro kputepus. I[lo Bcem
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nokaszaresnsiM Tabi. 3, mporHocTudeckoe ypaBHeHHUE (1) MOXKeT OBITh C yCIeXOM NMPUMEHUMO IS
COCTAaBJICHHS TIPOTHOCTHYECKHUX OIeHOK (poHOBBIX m3MeHeHuid Y KM Ha cpok 1o 12 ner.
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Puc. 11. ®akTuveckas U paccuuTaHHas MO ypaBHEHHUIO (1) KpuBbIE X0/Ja HAKOTUICHHBIX
CYMM ToOA0BbIX IpupauieHnit YKM.

B Tabn. 4 mpuBeneHsl mporHoctudeckue 3HaueHus npupamenuit YKM 3a 12 ner (cm)
H UX TEeMII U3MEHCHUS Ha KaXIbId roja, HauuHas ¢ 2003 r.
Tabnuna 4
IIpornoctuyeckue 3HaueHus npupamennii YKM 3a 12 ner
Y UX TeMI U3MEHEHHUS 10 roJlaM

["oxbl 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

3navenns | -1,8 | 88 | 28,3 | 47,2 | 552 | 69,6 | 81,0 | 77,4 | 88,3 | 96,6 | 104,4 | 105,6
> AH, cm

Temn uz- - 10,6 | 19,5 | 189 | 8,0 | 144 | 114 | -3,6 | 10,9 | 83 7.8 1,2
MEHEHHUs

Pacder nmporHocTHYecKnxX 3HAYEHUM HAKOIUIEHHBIX CyMmMM mpupamieHuid YKM Ha 12 ner
OCYUIECTBJISJICS ¢ TOMOIIBIO MPOLIEAYPHI CKOJIB3SIIETO OLIEHUBAHUS 0 MEPE MOJIKJIIOYEHHS] HOBBIX
naHHbIX. Tak, cymmapHoe mpupanieHue YKM na 2003 1. pacCUMThIBAeTCsl MyTEM BBEICHUS B
MIPOTHOCTUYECKOE ypaBHEHUE BennuuHbl AB; HakoreHHoi k 1991 r. 3a 12 mpeamecTByrOmux
aer, Ha 2004 r., maxomiaeHHOoH K 1992 r. u T.n. Takol mOIXO0J MCKIIOYAeT HEOOXOIHUMOCTH
00s13aTeTbHOM TPOBEPKU NMPOTHOCTUYECKOTO YpaBHEHMS HA HE3aBHUCHMOM psje, T.K. pacuer Io
MIPOTHOCTUYECKOMY YPaBHEHHMIO B PEXKUME CKOJB3SILIETO OLICHUBAHUS MO3BOJSIET COXPAHUTH €T0
CTaTHUCTUYECKYI0 YCTOWYMBOCTH BO BpeMEHHM aBToMaThueckd. [lo mepe yBenuueHus AJIMHBI psijia
YpaBHEHHE KaXIbIi pa3 MepecuuThIBacTCs. TakuM 00pa3oM, CTaTUCTUYECKash MOJIETh HETIPEPHIBHO
aJanTUpyeTcss K HOBBIM ycHoBHSAM. Takol moaxoj ocoOeHHO 3((eKTHBEeH, KOorjaa MPUXOAUTCS
HUMETH JIETIO C JOCTATOYHO OTPAaHUYEHHBIMH 00beMaMu BBIOOPOK.

B cootBercTBUM ¢ puc. 11 u Tabn. 4 B oxkumaemom n3menenun Y KM B nepuos ¢ 2003 o
2014 r. nHaOmogaercs TEHIOCHIMS pPOCTa YPOBHA MOpS C HE3HAUUTENbHBIMU KOJCOAHUSMH.
Oxwupnaercs, uto k 2014 1. ypoBeHHass TOBEPXHOCTh MOPS TIOBBICUTCS B CpelHeM Ha 1 M, u Oyzer
HaXOJUTCSI OKOJIO OTMETKH — 26,00 M abc. DTa MpPOTHOCTHYECKAs OILEHKA MOXET €KEroIHO
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KOPPEKTHPOBATHCSI TYTEM IIepecyeTa MPOTHOCTHYECKOTO YypaBHEHHUsS C J00aBICHHEM HOBBIX
JAHHBIX.

3akirouenue

Pe3ynbrarhl ucciienoBaHus TOKa3aiw, 4yTO MHOrojeTHue konebanus YKM cBsizaHbl C
aTMOC(EpHBIMU KOJICOAHMAMHU IUIAHETAapHOro Maciutaba. OTu pe3ynbTaThl IMOATBEPKAAIOTCA
MPaKTUYECKHUMHU pacueTamu. B pazHooOpa3uu mpreMoB ydera BIUSHUS aTMOC()EpPHON HUPKYISIUN
Ha YKM 3anoxens! 00JbIIMe BO3SMOXKHOCTH [T pa3paOOTKU MPOTHOCTUYECKUX OLIEHOK U3MEHEHHUs
YKM, pacmmpeHus TpaHUL HCIOJIb30BaHUS METEOPOJOTHUECKOW HMH(OpPMAIMU HpU TMPOTHO3E
YKM Ha paznuunbie cpoku. [losiBisieTcss BO3MOKHOCTh MOCTPOEHUSI HUEPAPXUUECKONW CHUCTEMBI
ypaBHeHMH i nporHo3a YKM Ha pasnuunble cpoku: Mecsl, roa, 5-6, 12 u 18 ner. Ilostomy
MOXET OBITh TMpeIOKEHA MHOTOYPOBEHHAsl 1O 3a0JIarOBPEMEHHOCTH M CTETNEHU OO0OOIIeHHS
CHCTEMA CBEPXJOJITOCPOUYHBIX CIEHUAIN3UPOBAaHHBIX OLIEHOK m3MeHeHuin YKM. B Hacrosee
BpeMs B METOAMYECKOM IUIaHE pPa3pabOTKa TaKOH CUCTEMbI MOAXOAUT K 3aBEPILICHHMIO.
[Tpumensiemslii B 'mapomeriientpe Poccun GanaHcoBbIi MeTO pOrHOo3a nomecsyHoro xoga YKM
o 7 Boanoctam Kacmust (baky, o.)Kunoii, Maxaukana, ®opt-llleBuenko, Typkmen6amm, Kyymnu-
Masik u Kapa-bora3z-I'ox) ¢ romoBoii 3a061aroBpeMeHHOCTBIO U CPETHETO YPOBHSI MOPSI COBMECTHO
CO CTAaTUCTHYECKUM IIPOTHO30M CPEIHEro YPOBHS MOpPsS C HYJIEBOM 3a01aroBpeMEHHOCTBIO,
BhImyckaemblii B ['ocynapcrBennoit ['eopusuueckoit O6ceparopun (I'T'O), oxBaThIBaeT mepBbIi
stan cucrteMbl. Cleayromuil dTam, CBsA3aH ¢ pa3pabOTKON CBEPXJIO0JITOCPOYHBIX MPOTHO30B HAa 5 U
18 mer, MeToaMuYECKHME OCHOBBI KOTOPBIX Takke paspaboransl [1,2]. 3aBepriaromuMm 3TanoM
ABIAIOTCS  PE3yJAbTaThl  HACTOSALIETO  HCCIENOBaHUS, B  KOTOPOM  IPEIJIOKEH  METOJ
MPOTHOCTUYECKOH OIeHKH (poHOBBIX n3MeHeHnit Y KM Ha cpok 12 ner.
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