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OcmanHiMu poxamu noCUIUIACy akmusizayiss 3¢y8ie. Kpim moeo, wjo na akmugizayiio 6niueaioms 2e0102i4Hi,
2e0MOPONOCIuH, IHICEHEePHO-2e0n02iuNT, Aanowapmui paxmopu, ix nosea we 3yMoGIieHa “ KIiMamuuHumu
anomaniamu”. 'Y cmammi 30iticHena cnpoba NOACHUMU B3AEMO3ANENHCHICMb AKMUBI3AYIl 3CY8i68 3 NPUPOOHUMU
paxmopamu. 30Kkpema, nPOAHANIZ08aHI 4acogi psou coHaunoi akmusnocmi (uucen Boavga), ceticmivnocmi peziony,
ammocgeprux onadis i memnepamypu nogimps Oisi Homupbox memeocmanyiv 3axapnamms 3a nepioo 1965 no
2008 pp. no micaysim. JJosedeno, wo 3MiHU NO2OOHUX YMO8 MAIOMb YUKAIYHULL Xapakmep. Bukonano komniekche
NPOSHO3YBAHHS EKCPEMATLHUX NO20OHUX YMO8 NOMICAUHO HA 0eCAMUpidysl.

KnrouoBi cioBa: akTHBi3allist 3CYBiB, 4acOBi PsJIM, COHSYHA aKTHBHICTb, yncia Bosbda, ceiicMiuHicTh, 3emile-
TpycH, atMoc(hepHi onajy, TeMIIEpaTypa MOBITPs, CTATHCTUYHHI aHali3, MPOTHO3yBaHHS.

B nocrednue 200wl ycununace axmusuzayust onoasmei. Kpome moeo, umo na akmuguzayuio uusm 2eono2u-
yeckue, 2eoMophoaocuiecKue, UHICEHEPHO-2eoN02UtecKue, 1aHOuagdmuble akxmopnl, e€ npogoyupyiom euje u
“ knumamuueckue anomanuu’. B cmamoe coenana nonvimka 06bACHUMb 63AUMO3AGUCUMOCTL AKMUSUZAYUU ONOJ3-
Hell ¢ npupoOHbIMU (pakmopamu. B uacmmocmu, npoaHaiu3uposanvl epeMennble psdbl COMHEYHOU AKMUSHOCMU
(uucen Bonvgha), ceticmuunocmu pecuona, ammoc@epHbix 0cadKkog u memMnepamypsl 6030yxa Ois Hemuipex Memeo-
cmanyuii 3axkapnamos 6 nepuoo ¢ 1965n0 2008 2. no mecayam. Joxkaszano, umo usmeHenuss NO2OOHbIX YCIO8ULL
Hocsm yukauyeckuti xapakmep. COENaHO KOMNIEKCHOE NPOSHOZUPOBAHUE IKCIPEMATbHBIX NO200HBIX YCAOBUL HO
Mecayam Ha 0ecsmunemus.

KnroueBble cioBa: akTHBHU3AIMs OMOJ3HEH, BpEMEHHbIE PsI/Ibl, COJTHEUHAs] aKTUBHOCTh, ykcia Bonbda, ceiic-
MHUYHOCTb, 3eMIICTPSICCHUsI, aTMOC(EpHBIC OCAaIKH, TEMIIEpaTypa BO3ayxa, CTATHCTHUCCKUI aHAIN3, TPOTHO3ZHUPO-
BaHHe.

In the recent years, the activation of landslidehimightened. Besides the activation affect of ggcéd,
geomorphological, engineering-geological, terrain fas of their occurrace are due to “climatic anomalies”. T
intensification of interdependence with the natuiadtors of landslides is attempted to explainhe article. Ir
particular, the time series of solar activity (Walfimbers), ssmic region, rainfall and tempature for fou
weather stations in Transcarpathia in the perio®&390 2008 by month. The cyclical changing weatuerdition:
in the nature are proved. The complex forecastingxtreme weather conditions, monthly for the dedadione.

Keywords: actiation of landslide, time series, solar activity, NVioumbers, seismic, rainfall, temperat
statistical analysis, forecasting.

ITocTaHOBKA MP00JIeMH i AKTYAJBLHICTH 10-
CJI/IZKeHHS TA 3B’ 30K i3 BaK/JINBUMM HAYKOBH-
MH Ta NMPAKTHYHAMH 3aBIAHHIMH. AKTHUBHICTh
HEOE3MMEeYHUX CKOJIOTIYHHUX TIPOIIECiB, 30Kpema
3CYBiB, 13 POKY B piK 3pocTae. 3HAYHUNA BIUIMB Ha
iXHE YTBOpEHHS Ma€ aHTPOIIOTCHHUU (akTop, aie
HE MOXKHa BIiJIKUIATH KOMILJICKCHOTO BILTUBY Me-
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TeodakTopiB. Sk BimOMO, CHIIBHI 1 TpHBaI JOIII,
AKI CHOCTEpIraluch OCTAaHHIMH pOKaMu B 3axil-
HOMy perioHi Ykpaiau (munens 2008p., yepBeHb-
mureas 2010p.) 3yMOBHIN BHCOKHI TOIIOBHIA ITa-
BOJIOK Ha pivKax, M0 MPUCKOPHUIO MACOBY aKTHBI-
3aIliro 3CyBiB, K HECTA01/Ii30BaHUX, TaK 1 CTa0iIi-
30BaHMX. Bimomo, mo0 BHHUKIO KaTacTpodiuHe
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Tabauus 1— Y3romkeHHs] eKCTpeMaJbLHUX 3HAYeHDb unces Boasda
3 aKTHBi3ani€er 3cyBiB 3akapnarTs 3a nepiox 1965-2008p.

Poxu excTpemManbHuX TpuBaicTs nepionis Poxwu aktuBizanii | [IpuB’ si3ka 10 ekcTpeManbHUX
3HaueHb uncen Bomb(a | ekcTpeManibHUX 3HAYCHD 3CyBIB 3HaueHb ynced Bombda
gucen Bonega*
1968 (axcumym) 1967-1969 1970 B. micIIT MaKCUMyMY
1976 MinimMmym) 1975-1977 1974 B. 1o MiHIMyMy
1979 Maxcumym) 1979-1981 1980 . micisg Mmakcumymy
2000 (Maxcumym) 1999-2002 1999-2001 pl 10 i mig yac MaKCUMyMy
2000 fpaxcumym) 1999-2002 2003 . micist MaKCUMyMy
2008 pmirimMym) 2007-2009 2008 i1 9ac MiHIMyMy

[pumiTka:
National Geophysical Data Center

MIPUPOJIHE SBUIIE, HA HHOTO BIJMOBIJHO MOBUHHI
BIUIMHYTH €KCTPEMaJbHI 3HAUCHHS MPUPOIHUX
(hakTopiB, MOPYIIYIOUN IPUPOJHY PiBHOBATY.

Y 3ampoItoHOBaHIM CTaTTI PO3TIAAAETHCS JO-
CIIUKCHHS BIUIMBY COHSYHOI aKTHBHOCTI Ta Me-
TEOPOJIONYHUX MAPAMETPIB, TAKUX K aTMOChepHi
Omajy i TEMIEpaTypa MOBITPS SK YUHHHUKIB, IO
MPOBOKYIOTh €K30TCHHI Te0JIOTiYHI MPOIeCH, 30K-
peMa, BHHUKHEHHS 3CYBIiB y 3aKapnaTchKOMY PerTi-
OHI.

HeoOxignicTe aHalizy Ta MNPOrHO3YBaHHI
aHOMAaJbHUX 3HAYCHb METeO(aKTOPIB € MePEayMO-
BOIO YCIHIITHOTO TIepen0adeHHs WMOBIpHUX HebOe3-
MIEYHNX €K30TeHHUX reonoriunnx npouecis (ELTI).

Orasig ocTaHHIX J0CTiIxKeHb | mMyOaikaniii.
Jymka mpo Te, o eK30TeHHI I'eoIOoTiYHI IpoLuecH
€ PUTMIYHWMH, BUCJIOBIIOBANIACH B HH3IIl HAyKO-
BHUX Ipailk. 30kpema B [1] ckazaHo, 110 “3aK0HOMI-
pHA TIOBTOPIOBAHICTH IPOSIBIB 3CYBIB Uepe3 MEBHI
NPOMDKKH 4acy 3yMOBIICHA AI€K0 NIEBHOI CyKYITHO-
CTi TPUPOJHHMX Ta AHTPONOTEHHUX (HAKTOPIB...
Ilin pUTMIYHICTIO PO3YMIETBCS BiIPI30K 4acy Mik
JIBOMa 3aKOHOMIPHO ITOBTOPIOBAHUMH EKCTpEeMa-
JTHEHAMHA 3HAYCHHSIMHU aKTHBI3AIlil 3CYBHOTO TIPOIIe-
Cy Ha JochipKyBaHii Teputopii”. B poboti [2]
HABOJIUTHLCS YaCOBUI MPOTHO3 PO3BUTKY KapCTy Ha
IlepenkapnarTi. HakonmmdeHo dYmMano HayKOBUX
mpars PO peanbHICTh BINIUBY Bapiallii COHSIIHOL
aktuBHOCTI (CA) Ha BiAMOBiAHI 3MiHM KIiMaTHY-
HUX (¢akTopiB Ha 3emii. [Ipore, Ge33amepednoro
JIOBEJICHHS  iICHYBaHHS COHSYHO-KJIIMAaTUYHOTO
3B'S3Ky 1€ HE OTPUMAHO, TOMY IIOIIYK MUIAXiB
O3B’ sI3aHHS JTaHOI MPOOJIEMH TPOJOBKYETHCI. Y
monorpadii [3] HABOJATHCA TPH NPHIMHH HEZIOBE-
JIEHOCTi Takoro 38's3Ky: 1) kopemsuis mix CA i
KIIMaTHYHUMH [APAMETPAMH 1HKOJIM TOPYLIYETh-
csl yepe3 JCKUTbKa COHSYHUX IUKIIIB; 2) HE ICHY€E
YITKUX (I3UYHUX TOSCHEHb MPUYUH 3B’ 3Ky MIK
CA i morozoro Ha 3emii; 3) CA moxe OyTH cryc-
KOBUM MEXaHi3MOM, M0 CIPUYUHSE 3MiHY TIOTOJIN
Ha 3emuti. AJe, He 3Ba)KAlOYU HA Il TPYAHOIII, Oa-
raTo IOCNTIIHUKIB JOBeNH icHyBaHHS BIUMBY CA
Ha METEOpOJIOTiUHI mapameTpu. Tak, y Tii ke Mo-
Horpadii mpoaHayizoBaHO POOOTH HAYKOBIIB, Yy
skuX 11piuyHWii OWKIT TOB'sS3yBaBCSA 3 OMagaMH,
TEMIIEPATypOr0 TMOBITPs, aTMOC(EPHUM THCKOM,
BITPOM, NIUISIXaMH IUKJIOHIB. 3a3HA4YEHO, IO KOope-

TpuBanicTs nepiolliB eKCTpeMaIbHUX 3HaUeHb yrcel Bonbda B3sTO 3 cepBepa

asiist Mk urciaoMm Bosabda (CA) i piuHOIO KiTBKi-
CTIO OTAJiB MOXKe OyTH JTOJJaTHOIO, BiJl EMHOIO 200
BiJICYyTHROIO B3araimi. lle 3amexxuth Bing TOTO, IE
3po6neHi METEOPOJIOTIIHI BI/IMipI/I 3okpema, IS
“ cepentHpOIIMPOTHUX  MeTeocTaniii (20-40) wmi-
HiMaJbHa KUIbKICTh ONA/iB CIOCTEPIraeThes B po-
KH, sIKI HabmmkaroTbest 10 MakcumyMis CA”, Tox
JIOTIYHO MPUIYCTHTH, WO Ui MiHiMymiB CA Oy-
JyTh CHOCTEPIraTuch MaKCHMYMH omafis. Y pobo-
T1 [4] BiA3HAa4cHO, WO “npu 3meHwenHi CA Ha
criajaioyii riai umcny piuHa Temreparypa IoBiT-
sl ILIBUILYETBCS; “... y TIOMIPHUX mmupoTax Ilis-
HIYHOI MIBKYJI Bil' €MHA KOPEIISLisl PIYHOI TeMe-
parypu noBitps 3 11piuHMM UKMKIOM, NpH AKIH
MIHIMyMH TEMIIEpATYpH HpI/I6JII/I3HO BI/INOBIAAIOTH
makcumyMaMm CA i1 HaBnaku”, 10 YiTKO MPOSBIIS-
€TbCS 3a AaHUMH MeTeocTaHlid 3akapmarts. Ilpo
BIuB CA Ha moroay Ha 3emJii BKa3zaHO B poOOTi
[5] - “consuHMiT TOTIK BHIIPOMIHIOBaHHS iHiIifO€
TeHepario XMapHUX Ta aepo30JIBHUX INapiB B
ctparocepi Ta HUKHIE atMocdepi”, ToOTO hop-
My€ TOTOJHO-KIiMaTHyHi ymMoBH. KpiMm 1poro, y
poboti [6] maromomryerbes, Mo “3apa3 mpH IMpo-
THO3HUX OITIHKaX KOCMIYHOTO BIUIMBY Ha 3€MHI
KaTacTpou OUIBLIICTE JOCIHIAHUKIB, B OCHOBHO-
MY, BPaXOBYIOTb TiIbKH 3MiHY COHSYHOI aKTUBHO-
cti, a came ii Makcumymu. [lpote, sk 3acBinuunu
JIOCITIJDKEHHSI, Ha aKTUBI3aIliI0 KaTacTpod BIUIUBAE
HE TUTPKM TMiJBHINEHHS €HEPreTMYHOrO HaBaHTa-
JKEHHSI, ajie 1 Horo 3MeHIeHHs. TaKkoX BCTaHOBJIe-
HO, 110 aKTUBi3alis KatacTpod moynHaeThes 3a 2-3
POKH JI0 1Or0 MaKCUMyMY Ta 3aKiHUY€EThCS Yepes3 2
poxu. HacTyrHui mepiox akTHBI3aIii MTOYMHAETHCS
Ol MiIHIMYMY COHSYHOI akTHUBHOCTI". Take crio-
CTCPEKCHHS MIATBEPIKYETHCS. HASBHUM  PSIOM
3CYBHOI aKTHBHOCTI 3akaprnarTs 3a Nepiof, Lo
anamizyBaBcs (1965-2008p.) (rabum. 1).

3 TabauIll BHIHO, L0 IEPIOAN EKCTpEMallb-
HUX 3Ha4eHb CA TPHBAIOTH NPUOIH3HO 2-3 poku
Ta MalTh HAKONHMYYBAIbHAN XaPAaKTEp BILIMBY
TPOTATOM IHX POKIB Ha aHOMaJIbHI MOTOZHI yMO-
BU, sl SKUX “Pealli3yeThCs Yepe3 3aIeKHI YHHHH-
KW — MOBEPXHEBUH CTiK, BUTPATH BOAH B BOJIOTO-
Kax, BOJIOTICTh, MIITHICTh Ta medopmarriiiai Biac-
THBOCTI TIPCBKHX TOPIJ 1, SIK HACIIIOK, CIIOCTEPI-
raeThes pi3Ka peakiis cepenoBuiia po3sutky EITI
Ha AHOMAaJIbHY KIIBKICTH aTMoc(epHHX OmasliB.
Baxxnueow ocoOiuBicTiO B3aemo3B's3ky EITI i3
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Ta6auns 2 - Cxema nogiixy Tepuropii 3akapnarcbkoi odiacti
Ha iHJKeHepHO-TeosIoTiuHi 06/1acTi Ta paiionn [12]

[mKeHepHO-TeoNoTIUHE paiOHyBaHHS
Perion Obnacth Paiion Merteocranuis | Poxu | [lepi-
No Hazpa No Hazpa on
B i Xycrcbka 19724 37
BepxHBOTHCEHCHKA CPXHEBO 164m. 1. p. M. | 2008
3-2 138 | tucencoka 01 A1
KOTJIOBUHA KOTNOBNHA 48°11" ..
23°17 " cx.m.
3 _ VYxropoaceka | 1965 - 44
CE}‘:’;‘I@IMT 120m. . p. M. | 2008
. 48°37' ..
perion 3akapniaTchka aKyMyJIsTH- [Mputncencrka 22°17" cx 1.
3-3 |BHa piBHuHA 3 finsukamu | 139 |amosianbHa pis-
JIPEBHIX BYJKaHIB HUHa-HM30BMHa | beperoscbka | 1972 - 37
115m. 1. p. M. | 2008
48°12"'mH.1.
22°38'cx.m.
Kapnar- CepenuroBucotHi [Tomo- PaxiBeLKO- PaxiBcrka 19794 30
CLI?HIZ K-4 |FHCBKO-HOp HOTODCEKi T2 132 |YuBunHCHKUH 430m. . p. M. | 2008
- PaxiBchko-UnBUMHCHKI MACHE 48°03"'mH.11.
p ripchbKi XpeOTH 24°12"cx.n.

PEKUMOM OlaziB € NPUTAMAHHICTb [IEPiOAY aKTH-
Bi3allii PANITOBUX 37MBOBHMX OMNA[IIB MiCIIs BI/IHOCHO
0e3BogHOTO TIepiony. [lepeBaxkHO akTHBI3allisl Ha-
cTae 3 JEsIKHM 3aIi3HeHHsIM (Micsup i Oimbrre) i
OB’ s13aHa 3 MOBIIHHUMH 1 MOCTYIIOBUMHU 3MiHAMHU
BOJIOTOCTI B MeXaX BCi€l TOBIII 3CYBHHX BiJKJa-
niB. baraTopiuyamii Xij pigHOi KUIBKOCTI OMaiB
TICHO TIOB’ SI3aHUH 3 PUTMIKOIO KOJIMBaHb TeMIIepa-
typu” [7].

B3aemo3B’si30k  eneprii 3emuetpyciB i3 CA
s Kapmarcekoro periony YkpaiHu A0CIipKyBa-
BCs B po0OoTi [8], me moBeeHo, M0 CEHCMITHICTE €
IIAKJIIYHOIO, & OCHOBHHUH TIEpioJl KOJWBAaHb PSIIiB
KUTBKOCTI 3eMJIETPYCIB Ta iX €Heprii 30iraerbcs 3
11 piyHUM LUKJIOM COHSYHOI aKTHBHOCTI. 3Baxa-
I0UM Ha Te, 10 3aKapnaTTs € OJHUM 3 HaHOiNbII
CEHCMIYHO aKTMBHMX perioHiB VYkpainu [9-11],
BUBYEHHS BIUIMBY €HEPTii 3eMJIETPYCiB Ha aKTHUBi-
3alli0 3CYBIB € IOPECUHHUM.

BuninenHnsi HeBHpilIeHNX paHille YacTHH
3arajbHol mpooJjeMu. Y JIiTeparypi OMHCaHi
crpobu JOBrOCTPOKOBOTO (HECATKH POKIB) Ta KO-
potkocTpokoBoro (mui) mpornosy EI'TI. Jlns nos-
TOCTPOKOBOTO TIPOTHO3Y BUKOPHUCTOBYBAIHCH, B
OCHOBHOMY, TIapaMEeTPH COHSYHOI aKTHBHOCTI
(rimekm umcna Bombda), MeTeomapaMeTpH, cefic-
MigHa aKTUBHICTh. [Ipy bOMYy HE TpOaHaTi30BaHO
3B’ 130K COHSYHOI aKTUBHOCTI Ta BHYTPIIIHBOPIY-
HUMH QHOMAJTiSIMH METEOyMOB, HeMa OOIPYHTY-
BaHHS X BUKOPHCTAHHS Ul KOHKPETHHX TEPUTO-
piii. CepemHBOCTPOKOBHI IPOTHO3 (MiCSUHMIA)
B3arajii He BUKOHYBaBCs (IPMHANMHI B JIiTEpaTypi
IIMX JaHUX HE HaBeleHO). JJOBrOCTPOKOBHH IpO-
THO3 JUIS 3a3HAUeHOl TepUTOpil BUKOHYBABCS Ha
mificTaBl BUKOPUCTAHHS YacOBUX PAAiB (akKTOpiB
cranom Ha 2003 p. [1], To6TO TOTPEOYE KOpEry-
BaHHSI.
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@®opMyJIIOBAHHSI 3aBIAHHA JOCJi/IKEHHS.
3aBIaHHAM CTarTi € MNPENCTABICHHS METOIMKH
MPOTHO3YBaHHS 3CYBHHMX IPOIIECIB IO POKax, B T.
Y. TIOMICSIYHO 3 BHKOPHCTAHHSM B3a€MO3ATICKHHUX
daxropis (omazm, TeMnepaTypa) COHSTYHOI aKTHUB-
HocTi (ymcna Bombda), celicMiyHOCTI 3 JE€MOH-
CTpAIli€l0 MPOTHO3y Ha MPHKIAAI 3aKaprnaTchKOro
periony. Ilpumyckarouu, M0 3aKOHOMIPHOCTI ITH-
HaMIKH 3a3HAYE€HUX NPUPOAHHX (DAKTOPIB HE 3Mi-
HIOIOTBCSI 3 4acOM, MOXKHA 32 UMMM JaHUMH OLi-
HUTH HMOBIpHICTh MalOyTHIX 3CYBIB.

Bukaan ocnoBHoro marepiaiy. Mereocran-
1ii, naHi SKUX aHaTi3yBaMCh, PO3TALIOBaHI B IBOX
IHKCHEPHO-TEOJIOTIYHUX O0JIACTAX 1 TPHhOX I1HXKE-
HEPHO-TEOJIOTIYHUX paiioHax (Tabi. 2).

3 METOI MOMICSYHO-PIYHOI JAEMOHCTparlil
OTaIiB Ha PO3TOPHYTIH IDIOMIMHI HAMH 3aIlpoIlo-
HOBAaHO 300payKEHHS JaHUX Y BUIJISAAI KapT rpadi-
KIB OIaIiB.

CriouaTky A1 KOKHOI METeOCTaHIlii OymyBa-
JMCh KapTu TpadikiB ekcTpeMyMmiB omamis (puc. 1).
Ha 1ux xaprax cipuM BUAUIEHO “Iiku” OUIBIIMX 32
CepeIHE 3HAYCHHS CKCTPEMYMIB OIMAJliB, IITPUXO-
BKOIO — BIIMIOBIAHO “MiKM’ MEHIINX EKCTPEMYMIB.
Sk Gaummo, y nepio]] KBiTeHb-CepIieHb (IHKOIH I1e
JOJIABABCS BEPECEHD) UITKO MPOCTEKYETHCS KBasi-
CHHYCOiTaTbHEe 3MIMICHHSI JIITHIX TEPIOAiB JOIIIB
(Ha pHCYHKY ISl 3QJICKHICTh BHHECEHA >KHUPHOIO
niniero). [ToaiOHi, aje He MOBHICTIO IACHTHYHI JIiT-
Hilf, 3aJIe)KHOCTI CIOCTEPIraroThCS YIS OCIHHBO-
3MMOBOT'O Ta 3MMOBO-BECHSHOTO IepiofiB (Ha pu-
CYHKY BKa3zaHi myHKTHpoM). YacoBa “BinmcraHp”
MK TpboMa “miKamMH’ ONaliB € TOCTIMHOIO Ta
ckianae aas Ginbrrocti Touok 3 micsmi (puc. 1).
OCHOBHOIO Uil aHallizy OOpaHO HaMOUIBII YiTKY
KpUBY JUIA JITHROTO mepioxy. Ilpu 3mimenHai me-
teoctanmii Ha [T1Cx momiTHO, 1110 ocTanHi 20 poKiB
(1997-2008vp.) xapakTepu3yIOThCs 301TBIICHHIM
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mmm KinbKiCTe 3eMneTpycis
—e— Yucna Bonbga
—s— CymapHa eHeprisi 3emnetpycis(Ln)
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== AKTVBI3aLlis 3CyBiB
—s— MakcumansHi atmocdepHi onagu

—— MakcumanbHa Temneparypa nosiTps

Pucynok 3 —I'padiku HopMaTizoBaHUX BUXiTHMX MapaMeTpiB

Ta6auust 3 —Kopeasiniiina MaTpuus 10caikyBaHux pakTopis aisa 3akapnarrsi

Cymapna erepris | AktuBizariss | Ywmcma | MakcumansHi | MakcnMaibHa
semerpycis(Ln) 3CYBiB Bombda | armocdepni | Temmeparypa
onaau TOBITPS
CyMapHa eHepris ) )
soMmeTpycis (LN) 1 0.11 0.14 0.13 0.01
AKTHBI3a11is 3CyBiB 0.11 0.18 0.23 0.33
Yucna Bonbda -0.14 0.18 1 0.37 0.34
MakcumaibHi
aTMochepH; onazu -0.13 0.23 0.37 1 0.52
MaxkcumanbHa
TeMIIepATYpa MOBITP 0.01 0.33 0.34 0.52 1

KUTbKOCTI omafiB (MmiABUINEHA KINBKICTH OMAIiB
MTOBTOPIOETHCS 2-3 pasu Ha PiK).

I'padikn MakcHUMambHHUX TEMIIEPATYpP HYITKO
ce3oHHi (JIMIEHB — CEpIIEHB) I BCIX METEOCTaH-
i 1 HaBOJAThCS HA puc. 2. TeHIeHIIis psay B J10-
CITi[DKYBaHOMY Tiepiofi OJuM3bKa A0 JiHIHHOTO PO3-
BUTKY. AMIDTITY/Ia TIEPIOJJMYHUX KOJHMBaHbL TIpakK-
THYHO HE3MIHHA 1 HE 3aJICKUTh BiJ PiBHS TPEHIA,
10 CBITYUTH TIPO CE30HHICTE.

Jlns1 BpaxyBaHHs1 BIUIMBY CEHCMIYHOCTI Ha aK-
TUBi3allil0 3CYBHUX IPOLECIB aHATI3yBAIUCh PA/IA
3eMyIeTPYCiB 3aKkapraTchkoi 00IacTi Ta MPHIICTIHX
Teputopiii (Pymywii, Yropmunu, Cnosaudunm),
OCKUIBKH 3CYBH PO3TaIlOBaHi Ha OJIM3bKUX BifICTa-
HAX BiJ CMIIICHTPaTbHUX 30H 3aKapraTTs Ta Mpu-
Jernux Teputopii. JlocmiaKyBanuch KiIbKICTh Ta
cymapna enepris 8073emiieTpycis 3a nepiox 1965-

2008 pp. 3 eHepriero E>10° Jix, mo Binmosinae
eneprernunomy kimacy K =6 . Ili 3emierpycw,
3aJIe)KHO BiJl TJTMOMHU BOTHUIA, MOTJIU TPOSBUTH-
Csl B CMILECHTPAIBHIA 30HI 3 IHTEHCHUBHICTIO CTpY-
myBaHb | =30anu 3a mkanoro MSK-64.

I[J'I)I MpeaAcTaBJICHHA BCIX Ba,Z[ISIHI/IX (baKTOplB
y 6€3p03M1pHI/IX OJUHHUILIAX BUKOHYBaJlaCb HOpMa-
n13au1;1
X — X
HOpM _ 1) ]
xjor ===, (1)
gj

pi(H
TOpa B

X" —nopmanizoBaHe 3HauYeHHS j—TO (aK-
iI-My poui; Xj — 3Ha4eHHs YHI(pIKOBaHOI
(haKkTOPHOI XapaKTEPUCTUKHU I j—TO (hakTopa B i-
My poti, )? i — OLlIHKA MAaTeMaTHYHOTO OYiKyBaH-

HS B yH1(b1I<OBaH1H BUOIPLI HOPMAJIBHOTO PO3IIOI-
Jqy Aast j-ro ¢akTopa 3a BCi POKH CIOCTEPEKEHb;

g i~ CCPCAHBOKBAAPATUIHE BlI[XI/IJ'ICHHH JJIs ]—1"0

(hakTopa 3a BCi pOKH CIIOCTEPEIKEHb.

I'padixu HOpManizoBaHux (akTOpiB MpeacTa-
BJICHI Ha puc. 3.

OCHOBOIO METOIWYHHX BiAMIHHOCTEH MOCIIi-
JUKEHb € aJTOPHUTM, 3alpONOHOBAHWHA Yy poOOTI
[15]. OcobnuBocTsAME TaHOI CTATTi € HOBMIA TIiIXis
JI0 BUKOpHUCTaHHs (DaKTUYHUX JaHMX, JeTai3allis
JOCHTIDKeHb Ta PO3LIMPEHHS METOMAIB NPOTHO3Y-
BaHHSI.

[omyk pi3HMX TEPIOAMYHOCTEH s aTMOC-
(bepHnx omanie, TeMIepaTypu MOBITps, eHeprii
3eMJICTPYCiB, COHSIYHOI aKTUBHOCTI Ta BUSIBJICHHS
B3a€MO3B’ 13Ky 3 aKTHBI3AL€I0 3CYBHHX IPOLECIB
3MIMCHIOBABCS 3a IOTIOMOTOI0 KOPEAIIHHOTO aHa-
nizy (tabi.3).

[IpoanamizyBaBmy  KOPEJAMIHHY MaTpPHITIO
0aunMo, IO aKTHUBI3allis 3CYBIB MPSMO KOPEIIOE 3
ycimMa Qakropamu, yucia Bonsda odepHeHO KOpe-
JIIOIOTh 3 EHEPTi€l0 3eMIICTPYCIB, IO € CIUIBHIM
takox 1yt Kapmarcekoro periony [8].

68 )
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DyHKUiA aBTOKOpensauii
yucen Bonbda

DyHKLUiA aBTOKOpEnALii
MakcumarnbHUX aTMoCcepHUX onaais

DyHKUiA aBTOKOpensayii
MakcucanbHoi Temnepartypu
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Pucynok 4 —®@yHkuii aBToKope/sLii mapamMeTpiB, 0 aHATI3yBaINCH
(myHkTHpHA JiHis —10BipuMii iHTEepBa)

{06 nepeKOHATHCh y TOMY, IO 3HAYCHHS
(akTopiB € NOCTIHHAMY 11 TIEPiOY, IO aHATI3Y-
BaBCs, BUKOHYyBaJlach TMEpeBipka Ha HASIBHICTh
Tpenay. TenaeHwis 10 301MbIICHAS YH 3MEHIICHHS
3HAYCHb XapaKTCPU3YETLCSA JIHIMHUM TPEHIOM.
Jls yCyHEHHs TpEeHIy BHKOPHUCTOBYBAJAch IIPoO-
Leypa TONIYKy MOCIIIOBHUX Pi3HHUIL MK ABOMa
CYCIIHIMU 3HA4YCHHSIMH CIIOCTEpEXeHb. Taki pi3-
HULl HasuBatoThes nepumMu A= (Y1~ V;)
BBaxaeTbes, WO npoueaypa 3HaXO/DKEHHs Iep-
WHUX Pi3HUUb UIIKOM [OCTATHS Ui BHAAJICHHS
TPEHIIB 1 NPUBEICHHS OUIBIIOCTI YaCOBHX PsIiB
10 crarioHapHoro Burisiny [14]. Jlani 3HOBY po3-
paxoByBaIUCh KOeQIliEHTH KOpensALii, ajge BOHU
HE CYTTEBO BINPi3HINCH Bix momnepenHix. dakTu-

9HO OyB BpaxOBaHWH TPEHA TS PAIIB CEHCMITHO-
CTi.

Jl1s1 BUABIIEHHS 4acOBOI NMEPiOMYHOCTI B psi-
Jlax IaHuX BUKOHyBanach aBrokopensiis [14]. Ha
puc. 4 HaBezneHo rpadiku AKD wacoBux psis, 3
SKHX BUJIHO, IO MEPIOJMYHICTh CyMapHOi eHeprii
semserpycis(Ln) cranosuts 4, 6, 9, 12, 15-17, 19,
21; akrmBizamii 3cyBiB — 10, 18-21uucen Bonbda
- 9-12, 19-22;MakcuManbHUX aTMOC(EpPHHUX Ofa-
miB - 7-13, 20-22;MakcuMaibHOI TeMIlepaTypu
noBiTpst 8-12, 19pokiB. Sk 6auumo, yci pakropu €
kBasinepioguunumu. Ilepioguunicts 9-12, 19-21
POKIB IIPOCTEKYETHCA IS BCiX MapaMeTpiB 1 30ira-
€Tbcst 3 11piuHUM COHSYHUM ITUKIIOM, a TaKOX 3
mOABIHNM COHsUHMM IMKIoM Xeiina [3]. Cymap-
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DyHKLUIA B3aEMHOT Kopensauil akTusidauii 3cyBiB Ta
yncen Bonbda
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DyHKLiS B3aEMHOI KopensLil akTuBi3auii 3cyBiB Ta
MakcumanbHUX aTMocdepHUX onaais
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Pucynok 5 —®@yHkuii B3a€MHOI KopeJsiii Mi’k aKTHBHICTIO 3CyBiB Ta mapamMeTpamu,
1o aHaJgizyBaaucs (MyHKTHPHA JIiHist — KoBipuuii iHTepBa)

Ha €HEPris 3eMJIETPYCiB Mae OLIBIIY KIJIBKICTh PH-
TMIB, IO, MOJJIMBO, TOSCHIOETHCS IOCTIHHUM
MUHAMIYHAM XapaKTepOM PyXiB 3éMHO1 KOPH.
Hactymaum eramom 0oOpoOKH CTaTHCTUYHHUX
JIAHUX YACOBHX PSAIB € MpOLEAypa PO3pPaxyHKiB
(yHKIT B3a€MHOI KOPEJIALi, siKa 1ajga 3MOr'y OIli-
HUATH CTYIIHb TapHOi KOPENSIii MK YacOBUMH
pAIaMHu 1 BU3HAYWTH BEIWYMHY 3MilleHHs (1ar)
Juts yacoBoi yB' si3ku uncen Bonbga ta mereodak-
TOpIB Mik cO000. Pe3ynbraTtu po3paxyHKiB npea-
cTaBiicHI Ha puc.5. SIK BHIIHO, aKTHBI3allisl 3CYBIB
0¢e3 3MIIIEeHHS KOPEeTIoE 3 yciMa ImapaMeTpaMH.
Jns po3paxyHKy iHTErpadbHUX IOKa3HHKIB
3aJ1e)HOCTI MeTeo]akTopiB Bij psamy urcen Bonbda

Ta MATBEP/LKEHHS MPaBUIHLHOCTI BHOOPY (haKTo-
PiB 1J1s1 KOKHOI METeOCTaHIIii OyJIu BHU3HAYEHI KO-
edimieHTr iHGOPMATHBHOCTI (3HAYYLIOCTI) KOXK-
HOTO 3 YMHHHKIB. Po3paxyHkoBa dopmyna — e
BijoMa (opMyna Juis 3BEJCHOTO 3arajbHOro Koe-
(iLieHTa KOPEIALIL:

EE‘W,J

N

Ael I j — 3HaYCHHA KoeqnmeHTa napHoi Kopeds-

Rnp = ———000%, (2

il MiX i, 3MIHHUMH B TaOnwii marpuili xoedi-
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Li€HTIB Kopessilii. ¥ po3paxyHKax NpPUHMAIOTH
y4acThb TUIbKH a6COJ'I}0TH1 BEJIMYMHHU 3MIHHUX IS
OLIIHKH TicHOTH 3B’ s13KiB [15]. Po3paxyHoxk iHdop-
MAaTHBHOCTI KOKHOTO 3a3HadeHoOro (akTopa ist
3akapnaTchKOTO PETiOHy Ha OCHOBI IMapHOi Kope-
gl HaBeneHo B Tabimmii 4. SIk BHAHO, BHECKH
(akTopiB OiNMbII-MEHII PIBHO3HAYHI, HAWMEHILIUHA
BHECOK JA€ CEMCMIYHICTD, 110 MOSICHIOETHCS CIIa0-
KOBHSIBJICHOIO PUTMITHICTIO.

Taoauus 4 —Barosi koedinieHTHn K0:KHOT0
napaMeTpa IJisi po3paxyHKy KOMIIJIEKCHOI'O
iHTerpajbHOro NOKa3HNKA

3]\;; daxTop Buecoxk, %
1 | Ln (cymapHoi eneprii 8.1
3eMJIETPYCIB)
2 | AxruBizailis 3CyBiB 17.9
3 | Yucna Bonbsga 22.0
4 | MakcumanbHi aTMochepHi 26.4
onaau
S5 | MakcumanbHa Temieparypa 26.6
MOBITPS

[Ticng KOMIIJIEKCHOTO CTATUCTUYHOTO aHallizy
PO3paxoByBaBcs iHTETrpajbHUI MOKa3HUK 3a (op-
MYJIOIO

m
@, = 3, Rnp g™, 3)
=1

e M— uucio QakropiB. 3aranom, j-my ¢axTopy

NIPUBIIACHIOETHCS 3HAK “+" 32 JI0ATHOT KOPEIIALT 3
OCHOBHUM ,Z[OCJII,ZI)KYBaHI/IM MMOKa3HUKOM 1 "—"
TIPH BiJl' EMHIN KOPETISAIII.

[HTerpanbHuii MOKa3HHK, SIK KOMILJIEKCHUHN
napamerp, BAKOPUCTOBYBABCS ISl IPOTHO3YBAHHS
B yaci (Mo MicsIgX) MOXKJIMBUX aHOMaJbHUX 3Ha-
YeHb MOTOAM U JiTHROrO mepiony. llporHosy-
BaHHS BHKOHYBaJIOCh TpbOMa CIIOCOOaMH — Cy-
MO0 OCHOBHHX T'apMOHiK psiny Dyp’ e, ocepeHeH-
HSIM PSIy 32 OCHOBHOIO TAPMOHIKOIO Ta (YHKIIEIO
predict iHTErpoBaHOr0 MaTEMaTUYHOTO IAKETy
MathCad puc. 6).

MOXIIUBICTh TIPEACTABICHHS TICPIOTUIHHUX
3aJIKHOCTEH CYKYIHICTIO X CHHYCOifanbHuX (ra-
PMOHIYHHX) CKJIAJOBHX 3a0€3MEUYEThCS PAIOM
Oyp’e. Le#t mMeTon migxomuTh Uil aHATITHYHOTO
BUPa)XXEHHS CE30HHUX KOJHMBAaHb, IO MArOTh CH-
HycoimanbHy (kBasicuHycoimanbHy ¢opmy) [14].
Pospaxynok koediuienTis psixy Dyp’'e BUKOHYBa-
BCs B maketi Statistica. IIporxosysaHs 31iHCHIO-
BaJIach 32 CYMOIO OCHOBHHUX TapMOHiK psiny Dyp’e,
SIK1 3M1ACHIIN HAHOUIBIINK BHECOK Yy (POPMYBaHHS
EHEPreTHYHOTO CIEKTPY.

®ynkuito prediCt BUKOPUCTOBYIOTh TIPH TIPO-
THO3YBaHHI JIaHUX, SKi 3MIHIOIOTHCS 3 TICBHOIO 3a-
KoHOMIipHicTIO. [IpuHIMI mii QyHKIT Takui: 10
PIBHOMIPHO PO3TAIlIOBAHUMH TOYKAMHU PO3PaXxOBY-
€THCSI IeKE YMCIIO HACTYMHUX TOYOK, TOOTO BHKO-
HYETBCSI €KCTPATOJIALIS AOBUIBHOI, alle T0CTaTHbO
MPOTHO30BAHO1 3aJIEKHOCTI.

PesynbraT METOAIB NPOTHO3YBaHHs 100pe
30iraroThCs 3 BHXIAHAM DsIOM, 30epirarouu BKa-
3aHy TEHJIEHIIIO 1 B MPOTHO3HOMY TEpioi, SKUA

obupaBcsi BenmuuuHOW 1/3 Big po3mipy BUXiTHOTO
psny. llopiBHAHHS mepmIMX OBOX CHoOcoOiB mpo-
THO3YBAaHHSl CXWJIAIOTH 10 AYMKH, IO IPOTHO3Y-
BaHHS 3a CYMOIO OCHOBHHX TapMOHIK Dyp’e psay
IHTerpalIbHOTO TOKAa3HUKA 1a€ KPALUi pesyibTar
IpY KOPEJALii 3 BUXIIHUM PSIOM, X04a TCHICHIIIs
IUTSL IPOTHO3HOTO psify 30epiraeThces i mpu crocooi
ocepenHeHHs psaay. Ulo6 Bu3HauWTH CTYyHiHB H0O-
CTOBIPHOCTI MPOTHO3HUX TEPIOIIB ISl METCOCTaH-
1IiK, po3paxoByBaBcs KoedimieHT Kopeiii. Kpusa
THTETpaJIbHOTO MOKA3HHUKa KOPENIOE 3 Koe(ilieHTOM
0.853 psgom cymu 0CHOBHHX TapMoHik Dyp’e, a 3
OCEpPEJHEHUM pALY 3a OCHOBHOIO T'apMOHIKOIO
koeimiedt piBauid 0.71. Pi3HUI MPOrHO3YBaHHS
MEPIIMMH JIBOMa CITOCO0AaMHU CTAaHOBHUTH 1 MiCSIIIb.
KoedimienT xopemsuii ans ¢pynkuii predictpiBauii
OovHUIN, 00 TIPOTHO3HUH P TONAETHCS IO BUXi-
JHOTO pSAY IHTErpajJbHOTO MOKa3HUKA.

Crexrpanbanii anam3 Ta Gyakmist ABK iHTe-
rpaJibHOTO MOKa3HWKA BKa3yIOTh HAa HAsBHICTH OC-
HOBHOTO mepiony 9-11 pokiB, TaKOXK BHIUIAIOTHCS
nepionu 4.9, 6.3, 2%okis (puc. 6).

JlaHa pUTMIYHICTH KpaTHa OCHOBHHM LHKIAM
COHSIYHOI aKTHBHOCTI. BpaxoByroun mepionu Kpu-
BOI IHTErpaJIbHOTO TIOKa3HWKa 3 WMOBIpHICTIO Oi-
neme 0.65 cnig ouikyBaTH NMPOAOBKEHHS aKTUBI-
3awii 3cyBiB, mo BiaOymucs y 2008, 2010pp. mo
2014 p. 3 nmesKuM 3aTHXaHHSAM aKTUBHOCTI. [lpu
IIbOMY HaHOUTBIT WMOBIPHUM CJIiJ BBa)KaTH JIH-
MeHb Micsb. BigTak OYIKYIOTHCS AEKiTbKapidHe
“scyBHe 3atummis”. [logamprmii mepios MacoBoi
akTuBi3auii 3cyBiB y 3akapmarti - 2021-2023pp.
[lpu uboMy JesKE MiABHINEHHA AKTHBHOCTI CIIij
ouikysatu Bxe B 2019p.

OTpuMaHi JaHi Iemo BiPI3HAIOTHCS Big IPO-
THO3Y, HaBelneHoro B poborti [16], B skiif mporHo-
3yBasiacsl akTHBizawis 3cyBiB y 2017 — 2019pp.
OCHOBHI TpPHUYMHU PO30DKHOCTI MPOTHO3Y — IIE
HapOIIyBaHHS PSAMIB CIIOCTEPEKEHb Ta YIOCKOHA-
JICHHSI METOJIVKH JTOCTI/KEHb.

BucHOBKH i nepcrneKTHBH AOCTiIKeHb

1. Ilpouiec AOBrocTpoKOBOi aKTHBIi3allii 3CyBiB
€ PUTMIYHHM, [0 YMOXJIMBIIOE HOTO MPOTHO3Y-
BaHHSI.

2. Cnig BBaXKaT, 110 KOMIUIEKCHE BHUKOPHC-
TaHHS XapaKTePUCTHK COHSYHOI aKTUBHOCTI, CCii-
CMIYHOI aKTHBHOCTI Ta MeTeo(aKTOPiB IpU IMPo-
THO3YBaHHI 3CYBHHUX IMPOILIECIB € 000B’ I3KOBHM.

3. IcHye MOXIHBICTE CEPEeIHHLOCTPOKOBOTO
(MicssME B MeXaX POKy) MPOTHO3YBaHHS 3CYBIB
3aBISKH PUTMIYHOCTI TPHOX ITIKIB OTAMIB Y MEXKax
POKY, TOBEIIHKA SIKUX MOPIYHO HAOIMIKAETHCS 10
CHUHYCOIZH, 10 Y3TOIXKYETbCS 3 PUTMaMHU COHSY-
HOT aKTUBHOCTI.

4. Ha oCHOBI OTpHMaHHUX NaHWUX CJiJ BBaXKa-
TH, 110 aKTHUBi3alisa mounHatouu 3 2010poky Oyme
3atuxatd mo 2014 pik, moTiM, Michas 3aTHILIIA,
YeproBa MacoBa aKTHBI3allis IpUIAJaTHME Ha
2021-2023p. Haiibinpm iMOBIpHUM MiCSILIEM CITij
BB2)KATH JIUIICHb.

5. [TopiBHSAHHS OTPUMAaHHUX PE3YyJLTATIB 3 PO-
0oTaMy MOMEPEIHMKIB BKa3zye Ha HEOOXiAHICTbH
IOPIYHUX TEPErJIsAiB BUCHOBKIB IIOJI0 TEPMIiHIB
aKTHBI3aImii Ta Y3TOPKCHHS ICHYIOUMX METOIIB
MPOTHO3YBAHHS.
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