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B pabote mpezcTaBiieH MOTHOCTHIO HESABHBIM MeTon pacdera ypasuenuii HaBpre—CTokca 171 MHOrO(MA3HBIX TEIEHUI.
,Z[J'IH 3aJa49 I‘eO(l)I/ISI/IKI/I7 KaKOBbIMU ABJIAIOTCA U BOJIHBI IIYHAMMU, MaCH.[Ta6 CyIeCTBEHHO OT/IMYAaeTCA OT MHAYCTPUAJIb-
HOTO — 3TO TBHICAYU KUJIOMETPOB U YaChl MPOTEKaHUA (1)H31/I'{€CKOI‘O ABJIEHUA, KOTOPOE HeO6XO,Z[I/IMO MOOEINPOBATH.
IIpumenenne kmaccuaeckoro meroma SIMPLE, Brogaronmero sBHy COCTAB/ISIONIYIO, HAKJ/IAIBIBAET OIMPE/IC/IEHHBIE
OrpaHMYEHMS KaK HA IIar 110 BPEMEHHU, TaK U Ha CXOAUMOCTH pelrenus. B MHIyCTpraIbHBIX IPUIOKEHUIX, 3TO CBOM-
ctBo ajaropurma SIMPLE He ¢TOIb KpUTHYHO M3-33 OTHOCUTEIHLHO MAJIBIX BpEMEH pacuera. B 3amadax ke reodusn-
KI 9TU OIPAHUYIEHUs yKe OyIyT UrpaTh CyIeCTBEHHYIO posb. Onucana mapaJuiesbHas Pean3anust IPeII0XKeHHOT0
merona B nakere mporpamm JIOT'OC, ocHoBaHHAs HA MHOIOCETOYHOM METOE , KOTODPbIH IO3BOJIAET CYNIECTBEH-
HO YCKOPUTH BBIYUCINUTEJIBHYIO TIPOIIEAYPY C B€ChbMa S(b(beKTI/IBHbIM pacrmapaJiieIMBaHueM Ha HECKOJIBKUX ThICAYaX
IIPOIECCOPOB

KuroueBrble cjioBa: mapaJuie/bHas peaan3alins, [yHaMu, Teopr3nKa, MHOTOCETOYHBIN METO/T,

BBenenue

Cozanne (HU3NKO-MATEMATHIECKUX MOJETeHl M BBIYUCIUTETbHBIX TEXHOJOTUN I U3YUeHUs JIBUKEHUS KU/I-
KOCTH ¥ ra3a, B YaCTHOCTH i ONUCAHUS TAKUX IPAHIMO3HBIX BOJIH, KAK I[yHAMHU, UMeeT OOJIbIIOe 3HAYEHUE,
Kak ¢ PYHIAMEHTAJBHON, TaK M C TMPAKTUIECKOW TOUKM 3peHus. Cpean NMpUpOTHBIX CTUXUH, KATACTPOMDUIECKIX
IO CBOWIM IOCJIE/ICTBUSM JIJIsI 9EJIOBEYUECTBA, STH BOJHBI 3aHUMAIOT 0C000e MecTo. HemocpenacTBeHHOM TPUINHON
BO3HUKHOBEHWS BOJIH I[YHAMW 9aIlle BCETO SBJISAIOTCS ITPOUCXOSIINE IPY 3€MJIETPICEHUSIX NU3MEHEHUs B peabede
OKEAHWYECKOrO JIHA, IPUBO/IAIINE K 0OPA30BAHUIO KPYITHBIX COPOCOB, TTPOBAJIOB | T.II.. [0/ TAKUX I[yHAMHU COCTAB-
ssier okosio 80 %. K apyruM npuvmHaM BOSHUKHOBEHUS IIyHAMH OTHOCSTCS ONOJI3HH, BYJIKAHUYECKUE M3BEPIKEHUST
U METEOPOJIOrNYECKME NCTOYHUKH, COCTABAIOMmUE 0KOJO 6, 5 1 3 % COOTBETCTBEHHO OT BCEX CJly4aeB 3aperucTpu-
poBarHbIX myHamu. QKoo 6 % Beex IMyHAMW OTHOCAT K HEM3BECTHBIM MCTOYHHUKAM MPOMCXOKICHUSA. BO3MOXKHOM
MPUYUHON BO3HUKHOBEHUS [IYHAMM TAKXKE MOXKET CJIYKUTh MaJeHne HEDECHBIX TeJI, 00JIaIAI0NMX, KaK MTPABUIIO,
KOJIOCCAJIbHON KMHETUYECKOI IHEepruei.

Hynamu siBiisiercss OTHOCUTEIHHO 9aCThIM CTUXUWHBIM O€CTBAEM M 3aHUMAET IsITOE MECTE IO BEJIUINHE yIIIep-
6a or npuponHbIX cruxuil. s cMsardenus mocienCcTBUil IyHaMu, PereHus 33,1249 IPOrHO3UPOBAHUSA, HEOOXOIUMbI
KOMIIJIEKCHBIE MCCJIeJOBAHNSA, HANIPABJIEHHBIE HA N3yYE€HNE MEXaHU3MOB T'e€Hepallny BOJH IYHAMU CEHCMUYECKUMN
HUCTOYHUKAMU, OMOJI3HSAMHU, BYJIKAHWIECKUMI U3BEPKEHUSIMA U MaJieHnsMu HebecHbIX Tej1. Heobxommma pa3pador-
Ka aJeKBATHBIX (DU3NKO-MATEMATHIECKUX MOJEJell pacnpOCTPAHEHN [[YHAMY B OKEAHE TMEePEeMEHHON TUIyOWHBI OT
MCTOYHUKOB PA3IMIHOIO THUIIA, & TAKXKe MOJIeseil B3anMOIefICTBU IyHAMH C HH(DPPACTPYKTYPOH MPUOPEKHOM 30-
HbL. DTH 3329l OXBATHIBAIOT IMPOKHIT KPYT TPOOJIEM MEXAHWKHU CILIONIHBIX CPeJl, re0U3UKH, THIPOIUHAMUKA U
APYTUX pa3ieJiOB HAYKH.

Pafora BbIIONIHEHA NPH YaCTHIHON (bHUHAHCOBOH moamep:kke Poccuiickoro ¢gouga dbyHIaMEHTAIBHBIX UCCAEI0BAHUN (KOJBI IIPO-
exta Ne16-01-00267, Ne17-05-00067).
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CoBpeMeHHbIE METO/IbI HCC/IE0BAHNS BOJIH Iy HAMI OCHOBAHbI, KAK IIPABUJIO, HA TEOPUU MEJIKOI BOIbI 1 €€ 0000-
IIEHUSX. Y PABHEHUS HEJMHEHHON TeOpUU MEJIKON BOJbI, PEAIM30BAHHBIE YHCJIEHHO, MO3BOJIMIA CMOIETNPOBATH
MHOI'We uCTopuydeckue iyHamu. HecMoTps Ha JOCTUTHYThIE YCIIEXU, PACYeT XapPAKTEPUCTHUK IyHAMH IIPEICTABIISET
coDO# TOCTATOYHO TPYAHYIO 33349y, KaK W3-338 HEOMPEIeJIeHHOCTH TTapaMETPOB 0Yara, Tak W M3-3a MHOTOYUCTIEH-
HBIX JOTTOJTHUTEIBHBIX (DAKTOPOB, TAKUX KAK, HATIPUMED, HEJIMHEHHOCTD U gucnepcusi. [I03ToMy oueBuIeH mepexon
K 0oJiee CJIOKHBIM MOJEIAM onucanns IyHamu. Hambosee mosiHON crcTeMOil ypaBHEHUI, TIO3BOJISIONIEH yYIecThb
O0COOEHHOCTH I[yHAMY HA BCEX CTAAMAX, HAYMHAS OT BBIXO/A W3 MCTOYHUKA 0 HAKATA HA Oeper, SBISeTCs CHCTEMA
ypasuenuit Hare—Crokca. B obiem ciiydae jaHHas cucreMa He IMeeT aHAJTUTHIECKOrO DEIIeHUs, U BCe PEIeHust
Haxoggres ducaenno. I[Ipobiema puckperusanuu ypasaenuit HaBpe—CToOKCa, a TakyKe UX YUCIEHHOE PEIIEHUE CO-
CTABJISAIOT OJUH W3 KJIIOUYEBBIX ITATIOB MATEMATHYECKOTO MO/IeIMPOBanus. B HacTosIee BpeMs cucremMa ypaBHeHTit
Hasre—Crokca /11 MOIEIMPOBAHNS BOJIH IIyHAMY TPAKTUYECKN He TpUMEHsieTcs. /[J1s uCCieI0Bannst BCEX aCIeK-
TOB BO3HUKHOBEHUdA U PACHPOCTPAHEHUA IIyHAMH KOCMOT€HHOT'O M OIOJI3HEBOI'O IIPOUCXOXKIEHUA BHIYUCIUTE/IbHBIE
TeXHOJIOT'MU II0 CYIIECTBY ABJIAIOTCA €JUHCTBEHHBIM HHCTPYMEHTOM /I IOHUMAaHMsA IIPOLECCOB B ILJIAHETAPHOM
Macmrrabe. Muorue u3 Takux mpoeccoB, TAKHe KaK BHICOKOCKOPOCTHBIE COY/IAPEHMs U HA/IEHUs, [LJIABJIEHUE, U3JITy-
JeHne, 0OpyITIeHne, NCIAPEHNE U IPYTHe, HEBO3MOYKHO BOCIIPOU3BECTH B JIADOPATOPHBIX YCIOBUAX HA 3emite. Pa3pu-
THE CYIIECTBYIONINX U MOCTPOEHNE HOBBIX (DU3UKO-MATEMATHIECKAX MOJENIeH M1 PEAJTUCTUIHOTO MOIETNPOBAHNS
9THUX TPOIECCOB MPEACTABISAIOT JOCTATOYHO AKTYAJbHYIO W CJIOXKHYIO MpOOJEMY i COBPEMEHHOW MaTeMaThude-
CKOll (pUBMKYN ¥ MEXAHUKU KUIKOCTU U ra3a. Y POBEHb PA3BUTHSA B ITOM 00JIACTH HAXOIUTCS HA CAMOU HAYAIHHON
CTajuu, MOCKOJIbKY YUCJIEHHbIE PACYETHI IBYMEPHbBIX, & TeM Oojiee TPeXMepPHbIX, (DU3UKO-MATEMATHIECKUX 33134
BECbMA TPY/IOEMKHU M CBOJATCH K OIMCAHUIO JIUIIb OTJIEIbHBIX CTauil 1 000COOJIEHHBIX IIPOLECCOB.

[Ipobsiema onucanusi IyHAMH HECEHCMHYECKOrO MPOMCXOXKIEHUS BKJIIOYAET PsJ THAPOAMHAMUYECKUX 3339,
JUIsE KOTOPBIX TPeOyeTcs pa3BUTHE HOBBIX U AJAITAlUs y2Ke CyIIEeCTBYIOMNX BbIYUCIUTEIbHBIX TEXHOIOIUN:

1. Bo30yxkeHue myHaMu HECEHCMUYIECKOTO MPOUCXOXKICHUS — IaJeHne HeOECHOro Tesa, IKCIIO3UBHBIE U3BEP-
2KEHUs BYJIKAHOB, CXOZ B BOAy cesieil u omos3ueit. Ha 9Toit cragum HeoOXouMo BHISBUTH CBS3b [MAPAMETPOB
B odare C 110JIeM Ha4daJ/lbHOI'0 CMElIeHUs BOJIHON 11I0BEPXHOCTU.

2. Brorgacuenme OCHOBHBIX (baKTOpOB, BIINAIOIINX Ha PACIPOCTPaHEHHE CUJIBHO HEJIUHENHBIX BOJIH IIyHaM¥u B
OTKPBITOM OKEaHe, — B3&I/IMO,ZL€I7ICTBI/I€ C BOBAYIMTHBIMU TMOTOKAMUW W HEPOBHOCTAMMU JTHA.

3. O6pymrenue u HakaT ynamu Ha OGeper. MccmenoBanne ocobeHHOCTEH meaH(MOBOI 30HBI, BAUSIIOMEH HA yCH-
JIEHUE BOJIHBI, a TaK2Ke BO3JEHCTBHE BOJHBI HA MH(PACTPYKTYPbI MOOEPEKbsI.

Cy1ecTByI0IIIHE CTPATETUU YUCJIEHHOTO MOJIEIMNPOBAHNUS I[yHAMHU HECEHCMUIECKOTO MTPOUCXOK IEHNUS, KAK, BIIPO-
9eM, U CeHCMUIECKOro, TOIPa3yMEBAIOT HCIOJIb30BAHNE PA3IMIHBIX MOJIEEH Ha PA3HBIX CTA/IUIX, OT 00PA30BAHUS
HAYAJIBHOIO BO3MYIIEHHsI HA MOBEPXHOCTH JI0 HAKATA BOJH Ha cyiny. COBpeMEHHbIH YPOBEHb PA3BUTHUS BHIUUCIIH-
TEJIbHBIX TEXHOJIOTHI, KOTOPhIE YK€ TMPUMEHSIIOTCS B WHYKEHEDHOUW MPAKTHUKE TP MPOEKTUPOBAHUNA BBICOKOTEX-
HOJIOTUYHBIX TEXHUYECKUX W3IEJIUi, MO3BOJISET MEPEBECTH MOJEJUPOBAHNE B MPOOJEME IyHAMH HA KAYECTBEHHO
HOBBIN ypoBeHb. AjanTamnus u 70pabOTKa CYIIECTBYIONMX aJTOPUTMOB YHCIEHHOTO pelnenns ypasuenuii HaBbe—
Crokca TO3BOUT OOBEINHUTH MOJAETUPOBAHUE BCEX CTa Wil I[yHAMH BOEIHMHO, 9TO, HECOMHEHHO, CKAYKETCS Ha
Ka4eCcTBe HCCJIeIOBAHUN IPOILECCA B IEJIOM. Y DOBEHb PA3BUTHUS CXEM JUCKPETU3AIUU MO3BOJIUT C JTOCTATOYHON
JleTasin3alueil OnucblBaTh TPEOyeMbIe OT/IeJIbHbIE (DUBUIECKUE U AMILTUTY/IHBIE XAPAKTEPUCTUKM, 4 AJIAITAIS Cy-
MIECTBYIONIUX CYNEPKOMITBIOTEPHBIX TEXHOJIOTUI YCKOPEHUS PAaCcYeTa MO3BOJIUT B MPUEMJIEMbIE CPOKHU MPOCYUTATH
pacmpoCTpaHeHne IyHAMHU Ha JII00ble paccTosiuus. HakomIeHHbIil K HACTOSAIIEMY BPEMEHU OOMUPHBIN (OHI, CO-
JepKanmit pasHOOOPA3HbIE TEOPETHYECKHEe, YUCIEHHBIE HKCIEPUMEHTATBHBIE MATEPUAIBI M0 METOJAM PEeIeHUsT
ypasuenuit HaBre—Crokca, Tpebyer ajamranuu K npobjieMe MOAETUPOBAHUs BOJH IyHamu. g u3ydenus: mpo-
[IECCOB U MPOIHOCTUYECKOIO MOJIETUPOBAHMS Iy HAMU HECEHCMUYIECKOrO MPOUCXOXKIEHUsT HEOOXOIMMO pa3padoTaTh
BBIUHUC/IUTEHHYI0 TEXHOJIOTUIO, BOMPAIOIIYI0 BECh CYIIECTBYIOIIHMI OMBIT BEIYUCIUTEILHON THIPOINHAMUKH.

1 Omnucanme moaen

B paGore npejcraBien moHOCTHIO HesABHBIN MeTo[ pacdera ypapuenuii Hapre—Crokca mjis MHOrO(MA3HBIX TeUe-
uuii [1, 2]. dus 3aza4 reodusuku, KAKOBbIME $IBJISIIOTCS U BOJIHBL IlyHAMU, MACIITa0 CYIIECTBEHHO OTJIMYAETCHd OT
NHAYCTPUAJIBHOTO — 3TO ThICAYN KUJIOMETPOB U 4YaChbl ITPOTEKAHUA (bI/IBI/I'{eCKOFO ABJIEHUSA, KOTOPOE HeO6XOﬂI/IMO
MozenpoBaTh. Ilpumenenne kiaaccuueckoro meromga SIMPLE, Briro4aionero sBHyO COCTABJISIIONIYIO0, HAKJIAIbI-
BAET OMpPEE/IEHHbIE OTPAHUYEHNS KaK Ha IMar 10 BPEMEHW, TaK W HA CXOIMMOCTH PEIleHus. B WHIyCTpUATbHBIX
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MPUITOXKEHUAX, 9TO ¢BOicTBO anropurma SIMPLE #He cT0O/Ib KPUTHYHO M3-38 OTHOCUTEIHHO MAaJIbIX BPEMEH PacCUe-
Ta. B 3agagax ke reopusuky 3TH OrpaHUIEHNs y2Ke OyIyT UrpaTh CyIMECTBEHHYIO pojb. IloaTomy misa amamranun
9TOr0 METO/a K MOEJIMPOBAHUIO BOJIH I[yHAMHU B PeajibHbIX akBaropusx Muposoro okeana, kpome 0000IieHms
€ro Ha ciIy4aii MHOroa3HbIX TEUYEHU, HEOOXOMMUMO CIEJaTh TOJHOCTHIO HESIBHYIO MOIM(DUKAIINIO, TEM CAMBIM
CHSIB »KECTKHE OFPAHWYEHHUsT HA IAr M0 BPEMEHW W MOBBICUB CXOIWMOCTb MTEPAIMOHHOrO mporecca. Ommcana ma-
paJlyIesIbHAsT peain3aliysl Ipe/iyioykeHHoro Merona B nakere nporpamm JIOI'OC, ocHoBaHHast HA MHOTOCETOYHOM
meroze [3, 4], KOTopblii MO03BOJIAET CYIECTBEHHO YCKOPUTD BBIYUCIUTEIBLHYIO OPOLEAYDPY € BecbMa 3(PMOEKTUBHBIM
pacrapaJjuie/IdBAHKeM Ha HECKOJbKHUX ThICA4YaX IIPOLeccopos [3].

2 PesyabTaThI

2.1 Bepudukanua meroma

IIpencrasiieHbl pe3ynabTaThl BepudUKAINNT METOAA JJsd PAcyeTa IyHaMu OmoJ3HeBOro lluma Ha mpuMmepe Moze-
JIMPOBAHUSA CX0/Ia, HAJIBOJTHOTO W TIOJIBOIHOTO OMOI3HA. /laHHBIE 3a7a9U SABJISAIOTCA MEKIYHAPOIHBIMU TECTaMH,
HUMEIOIIUMHU SKCIePUMEHTATbHbIE JaHHble. CXeMaTHIHO KOH(DUTYPAIIUH SKCIIEPHMEHTOB W300paskeHbl Ha puc. 1.
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Puc. 1: Cxema 3KCHEPUMEHTOB: CJ€Ba — HAaJABOIHBIA OIIOJI3EHb ( — PacCHOJIO’KEHHUE OIOJI3HHA, — PAaCIOJIO2KEeHUe

mapeorpadoB), clpaBa — IIOABOAHBIA OLIOJI3€HD

s MomesmpoBaHus B 00OUX CJIy4asix KCIIOJIH30BAJIACh PACYeTHAS CETKA, COCTOAMmAs HpuMepHo u3 10 muiH.
staeek (puC. 2) W MOCTPOEHHAS TIO CHEMAILHON TexHoIornn [2, 6]. B obmactn cxoza OmMoJI3HS W pACITpOCTPaHEH s
BOJIHBI CETKa UMEET CryluieHue Ijis 60Hee TOYHOI'O OMMHUCaHUA JBUXKEHHUA OIIOJI3HA U XaPaKTEPUCTUK TEUYCHUA

Puc. 2: Pacuyernas cerka (cieBa — obiuii Bu/, CripaBa — cedeHue)

Puc. 3: Pacyernas cerka (cieBa — oOmmil BuJI, cipaBa — CedeHue)
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Puc. 5: Cpasaenne MmapeorpadHbIX 3amuceil 118 CXOIa TOIBOIHOIO OMOJI3HA)

[Tapamerpsnl Bcex Tpex a3 — BOJbI, BO3/IYyXa U OMOJI3HSA — BBIOMPAJIMCH B COOTBETCTBUHU C HATYPHBIMHU KCIIEPH-
MenTamu. Ha puc. 3 mpuBeeHbr pe3yabTaThl MOJIETUPOBAHNS CXO/Ia TTOBOIHOTO OTIOI3HS, & Ha PUC. 4 — HAIBOTHOTO,
a Ha puc. 5 u 6 cpaBHEeHME MapeorpadHBIX 3aMKCeil, MOJYIEHHBIX B XOJ/€e KCIepuMenTa u pacdera. Kak BumgHo u3
9TUX TPAGUKOB, PE3YIbTATH MOAETUPOBAHNS JOCTATOIHO HEILIOXO COTVIACYIOTCS C IKCIEPUMEHTOM.

- e | Mapeorpa2
10 Mapeorpadp 1 20 Pacuet §Em \ Mapeorped: 3
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Puc. 6: CpaBrenne mapeorpadHbIX 3amuce 1jisi CXOAa HAIBOIHOTO OMOJI3HS

2.2 Monrcepparckoe nmyHamu 2003 roma

ITpescraBienbr pe3ynbrarsl MomennpoBanust MouTcepparckoro ryramu 2003 roma[7] Ha OCHOBe TpeX IMOIXOIO0B
— peleHus HeJIMHERHbIX ypaBHenuii mesikoil Boabl (TUNAMI), pernenus ypaBHeHuil HeJMHENHO-IUCIIEPCUOHHOI
reopun (GEOWAVE) u pemenus ypasuennii Hasbe—Crokca (JIOT'OC). Pesysnbrarsl, 1101y Y€HHbIE 10 BCEM TPEM
METOJAM C UIEHTHYHBIM UCTOYHMKOM, COLIOCTABIILIOTCH MEXKy coboii (puc. 7)

[Tonygaemble B pe3ysbrare MOAEIMPOBAHUS KOJIMYECTBEHHbIE XaDAKTEPUCTUKHI BOJHOBOM KapTUHbL B Hbacceiine
MOYKHO OIEHUTH 10 Mapeorpadubiv ganubiM (puc. 8). Hambosee 6u3koe coBnajenue maioT ypaBuenus Hapbe—
Crokca u ypaBHEHUsT HEJIMHEHHO-IUCITEPCUOHHON Teopuu. [lepBhie mpuxosiiume BOJHBI HA BCEX Mapeorpadax pe-
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Puc. 7: BosHOBbIE KAPTUHBI PACIPOCTPAHEHUS [IyHAMU Ha pa3iudnabie MomeHThl Bpemenn — GEOWAVE (cnesa)
u pacuerst mo JIOTOC (cupasa)

CUCTPUPYIOTCS OJMHAKOBO TOYHO M IPUMEPHO OJIHOM M TOH K€ BBICOTBI — pesyiabrar, nmoiaydenusiii mo JIOTOC,
pacrnosiaraercs rae-1o 1o «30501oity cepegune mexkay TUNAMI u GEOWAVE. Bo Bcex rpex mapeorpadax st
TIEPBOIl BOJIHBI «MEJIKAsT BOJA» JAET IyTh 3aBBIMIEHHBINH pe3yabTar. OCHOBHBIE PA3IUYNs B BHICOTAX HAYUHAIOT Ha-
OJII0IATHCS TIO3YKE, TpUYeM Moaeu naioT pasubie pe3yabrarhl. JJOTOC 1 GEOWAVE nafor npakTHIecKu CXOxRui
pe3yJbTaT JJIsi «MEePBbIX» BOJH orpunaresbuoit ammiuryasl, TUNAMI ke «3amedaers uX ropasfo mo3xKe.

OldRoad Deshayes
—Tunami —Tunami
0.5 —LOGOS 0.5 —LOGOS
—Geowave —Geowave

0 20 t, MIIH 40 60 0 20 t, MITH 40 60

Puc. 8: CpaBuenue 3anuceit mapeorpagos na ocrpose I'Banenymna u Aururya

Ha puc. 9 nponemocrpupoBana TpexmMepHasi BOJHOBasi KAPTUHA B 0bsracTu Bxo/a onos3us. Kak MOXKXHO BuieTh,
MOJIEJIb, OCHOBaHHAst Ha ypasuenusx Hasbe—Crokca, jaer 6osee JeTajibHYI0 KAPTHHY CXOJ/A, HEXKEJId PAHee Pac-
CMOTpeHbIe MOme u. JIBUrasich 10 CKJIOHY TOPBI, OMOJI3eHb TPUHUMAET (hOpMY €ro pesbeda, ToIHo orubdast Bce ero
0COOEHHOCTH.

2.3 Ilagenue mereoputa B o3epo Yebapkynab B 2013 roay

Ipeacrasiienbl pe3ysibraTbl MOJEIUPOBaHUs NajeHus MeTeopuTa B 03epo Uebapkynb B 2013 roay[8]. Hucnenubie
9KCIEPUMEHTBI 110 T€HEPAIUU BOJIH IlyHAMH IIPOBOJUIIMCH KAK HA YUCTON BOME, TAK U C y9YETOM JIeJIOBON MOBEPX-
Hoctr. Bece mapameTphl SKCIIEPUMEHTOB COOTBETCBOBAIN HabogaeMoMy mazgennio. IIpumeprno gepe3 30 cexym,
TocJjie Ta/IeHUsT BOJIHA JIOCTUTAET OJIMxKaiitiero 6epera u ee BbicoTa cocTapiisieT okoso 10 cm. Ha momenT Bpemenn
45 cekyH/I OTYETIMBO BUIHO OTpakeHue BOJIHBI 0T Oepera. Yepe3 90 cekyH/[ MOC/E MAIeHUS BOJIHA, TPAKTHIECKA
3aTyXaeT U JI0 MPOTUBOIIOJIOKHOrO Gepera e goxoxut (puc. 10).

Jljisi OueHKU pa3pyliieHus JISJO0BOr0 OKPOBA U BO3MOXKHOMN 30HbI 3aILJIECKA BOJbI HA HOBEPXHOCTD JIbJIA, 1IPE/I-
CTaBJIEHBI PE3YJIHTATHI MOIEIUPOBAHUS UICATU3UPOBAHHOTO CJIydas MaIeHUs METEOPHUTA B YK€ MPOOUTOE OTBEp-
CTHE HA MOBEPXHOCTH Jibaa. [lpu majernn MeTeopuTa B OTBEPCTHE BHICOTA OOPA30BABINErOCS CYJITAHA COCTABJISIET
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15

Puc. 9: TpexmepHast KapTUHA CXOJA OTOJI3HS

t=060c¢

h, m

0.01

-0.01

Puc. 10: Pacopocrpanenue mmynamu mo o3epy ebapKyinb

OoJtee JecsaTH MeTPOB u HaDJIonaeTcs B MoMmeHT Bpemenu 0.2 c¢. [Ipu 9ToM cynran mogHuMaeTcss MpaKTUIeCKA BEp-
THUKAJIHHO BBEPX 0e3 yKJIOHA B KaKy0-TuO0 cTopoHy. BosbInas 9acTh 3TOro cy/iTaHa COCTOUT W3 OPBI3T, a BHICOTA
BbIOPOCA OCHOBHOM MaCcChl BOJbI COCTaBJisieT 0KoJo 2,5 M (puc. 11).

10
hm
7.5
5

15

30 25 20 -15 -1 _ , S 10x,m 35 30 25 20 15 10 -5 S 10x,m
Puc. 11: Bosmyiienue o6beMHOl 1o (CHHUM — BOJA, KPACHBIM — BO3JyX) B CEYEHHMU DPACUYETHOH 06JacTu ¢

y4eTOM JIeJ0BOI IIOBEPXHOCTHU

Bo Bpewms 4ersitOMHCKOTO COOBITHST pa3Mep 00PA30BABIIEHCs OMBIHBY ObLT B HECKOJIBKO pa3 0OJIbIe AuaMeTpa,
CaMOr0 METEOPHUTA, TO €CTh BOKPYT 0OJIACTH TaIeHusi HADIIOAAIOCHh Pa3pyIIeHue JeI0BOTO TOKPOBA HA, TLIOIIAIA
ropaszo 6osbIneit, YeM IIOmA b CTOJKHOBeHus. s aHanmm3a 3Toro saBiieHus HeOOXOAMMO UCCIIEI0BATD KAPTHHY
pacupeesienus JaBieHus B uccyueayemoit obsiactu. Ha puc. 12 npepcraiienbl KApTUHBI PACIIPEIETICHIS JABICHUA
BO BCeil pacueTHON 00JIaCTH HA PA3HBIE MOMEHTHI BDEMEHU TP MPOXOXKIEHUU METEOPUTOM TOJIIIN BOIHI.

Cpa3zy mociie BXOXKIEHWS METEOPUTA B YKUIKOCTH HAOIIOMAETCS yIapHas BOJIHA, MOPOXKIAIONIAS 30HY MOBbI-
[IEHHOTO JIABJIEHUS OKOJIO JIeZ0BOil mosepxHocTu (Touka 4). OKOJIO caMoro Tejia KUJAKOCTh JIBUKETCH YCKOPEHHO
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P, MIla
10
ha €= 0.04 cex |2 4 P, MIla
75 1.39 2
5 0.78 l1i.39
25 0.17 0.78
0 -0.447 0.17
-1.06 bosiia
=25 -1.67 .
‘ -1.06
-5 -2.28 -
-2.89 -1.67
=75
|»3450 §-2.28
P35 30 25 20 -15 10 -5 0 5 10x,M _10 -8 -6 = -2 xm O 3-89
P, MIla & 3.50

Puc. 12: Tlosie naBnenus B pacdeTHoil obaacTu (TOPU3OHTAJIbHAS JIMHUS — JIell, YepHas KOPOTKas MOJIOCKa —
006J1aCTh BXO/1a)

or Toukn 1 (TOYKa TOpPMOXKeHWst) 70 TOUKM 2 (M CHMMeTpWYHas eif Touka Ha ApYroii cTopoHe Tena). B Touke
TOPMOYKEHHSI JaBjieHne MakcuMasbHo. 1o Mepe orjanennst or cepeuHbl Tea (ToYKa 2) MPOUCXOIUT 3aMe/[JIEHHe
JIBIDKEHUST 1 JIaBJICHHE TTOHIXKAETCS, a Ha 3aJHell CTOpOHe Tena (OKOJIO TOYKM 3) JaBleHWe BHOBb MOBBIIIAETCS,
HO B O4eHb y3Koil 3oHe. KapTuHa pacupesesieHusi JaBI€HUs MOKA3bIBAET 30HY BO3MOMKHOIO DA3pYIIEHUS JIbJA,
KOTOpast COCTOUT U3 JIBYX 00JIACTEl — 30HbI OBBIIIEHHOIO JABJICHUA B OOIACTH yAAPHOH BOJIHBL (TOYKA 4) 1 30HBI
TIOHNYKEHHOTO NIABJIEHNs, 0OPa30BaBIIeics MOCe TPOXOKAeHus Tea (Touka 5). IIpn 9TOM B 30HE TOBBINIEHHOTO
JIABJIEHNST BO3MOXKHOE pa3pyIleHue Jiba OyaeT HabIoIaThCst U BHITATKUBAHUN €r0 BBEDX, a B 30HE MOHUKEHHOTO
JIaBJIEHNST BO3MOXKHOE paspylienne OyaeT MPONCXOANTH MPH JBHKeHUH ero BHu3. OUEHKY pa3pyIIeHus JeI0BOrO
HOKPOBA MOXKHO C/IETATh Ha OCHOBE SMIUPUYECKHUX JAHHBIX U ¢ OOJIBIION 1076l BEPOSTHOCTH MOYKHO Y TBEPXKIATh,
YTO B 9TOM MECTe JIEAAHON HOKPOB ObLI PAa3PyILIeH B 30HE, PABHON MPUMEPHO 6 M OT 06IaCTH HENOCPEICTBEHHOIO
La/leHus, T.e. 00Ul pa3sMep LOJIbIHbY, Oy YeHHbIH B PACYETaX, COCTABIAET OKOJIO 7 M, 4TO XOPOLIO COIIACY€ETCH
¢ HAOJIIOTaeMbBIMY JTAHHBIMH.
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