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Cubupckuil gpedepanvhwlit ynugepcumem

[IpsMBIMA TIyTSIMH  TIOBBIIIICHHUS] TIPOU3BOAMTEIHLHOCTH OypeHHS IIAPOIICYHBIMU
JIOJIOTAMU  SIBJIICTCS WHTCHCHU(PUKALMS PEKUMHBIX I1apaMeTpPOB, B OCHOBHOM - OCEBOM
Harpy3ku. Ho mpumenenue 3toro (hakropa orpaHHYMBAETCS, KaK MPeAeIbHBIMA 3HAYCHUSMU
BEJIMYUHBI OCEBOTO YCUJIUSI, TaK M MPOYHOCTHIO caMUX J0JI0T. BMecTe ¢ TeM ucciegoBaHus
pa3pylIE€HHs] TOPHBIX NOPOJ MPH BHEUEHTPEHHOM HAHECEHHWHM YAApOB MOTYT I103BOJIUTH
peann30BaTh ATy 3a/1a4y 0€3 JOMOJTHUTEIBHBIX YHEPro3arpar.

Pe3ynbTaThl CTEHOOBBIX MCCIEAOBAHUM MO3BOJSAIOT CYAWTh O IOBBILICHHOMN
s dexTUBHOCTH mpollecca pa3pylieHUss TOPHBIX MOPOJ BHEIEHTPEHHBIM MPUIIOKEHUEM
yAapoB.

DHEpProeMKOCTh pa3pylICHHs] TOPHBIX NMOPOJ B 3aBUCUMOCTHU OT HHEPruUU yaapa IpHu
Pa3IMYHBIX 3HAYEHUSIX SKCIICHTPUCUTETA MIPUIIOKEHHUS YAapOB ONpeaesnsiercs no Gopmyre:
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rae A - sHeprus yaapa, Jx
V - 00beM pa3pymeHus, MM .

DHeprus ynapa pacCuuThIBaeTcs 1o Gpopmyie:

A=Q-hy,-cosh, @)
rae Q — Bec ynapnuka, H;
h, — BeIcOTa cOpackIBaHUs yJapHHUKA, M;
/A — yroj BEKTOpa yIapHOTO UMITYJIbCa [0 OTHOIIECHHIO K OCH HAITPaBIISIONIeH TpyObI, Tpayc.
Yroin A paccuuThiBaeTcs 1o popmyiie:
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A= arctg —, 3
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rae E — 5KCUEHTPUCUTET IPUIIOKEHUS yaapa, M;

l, — BBICOTA ynapHHKa, M.
I'maBHasi 0COOEHHOCTh BHEIEHTPEHHOTO ynIapa COCTOUT B TOM, YTO B IOPOJE TOA
Pa3IMYHBIMU [TOPOIOPA3PYIIAIOIIUMHE BCTaBKaMH JIOJIOTa HAMPSHKCHUS B MOMEHT yjaapa
OyZAyT HE paBHBI.
HopMmanbHbie o; ¥ KacaTelbHbIC 7j HANPSHKEHHS] B TIOPOJE MOJ KaXKIOH M3 BCTaBOK
MOYKHO PacCuuTaTh Mo (GopMyliam:
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rIe | - HoMep IopoJopa3pyLIaoNieii BCTaBKHU, ONPEACISIONIN 3HAYeHUS i U i/, ;

T;

I - paccTOsIHUE OT TOYKH MPUIIOKEHU yAapa 0 MOPOI0Pa3PyIIAONIEN BCTABKH, M;



W, - Yrol MexJIy BepTHKAIbI0O M HalpaBlIeHHEM OT IEHTpa NPUWIOKCHUS yaapa K |

[IOPOI0pa3pyIlaoLIE BCTaBKE, ITPalyc;
P — cuna ynapa, H.
VYroun y, paccuuTbiBaeTcs U3 HOpMyIIbL:

Lo
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rae Ly - BeicoTa [10J10Ta C IApUKOM, M.

HanpsikeHus moJ BCTaBKaMM HE PaBHBI, UX MaKCUMaJlbHbIE 3HAUEHUs HAOIIOAI0TCS
[0/l TEMU BCTaBKAMM, KOTOPBIE PACIIOJIOKEHBI CO CTOPOHBI TOUKM NpUIIoKeHUs yaapa. Ilpu
9TOM MAaKCHMaJbHbIE 3HAYCHMs HANpPsHKEHUH NPU BHELIEHTPEHHOM yJape IPEeBbILIAIOT, a
MUHUMAaJIbHbIE CYIIECTBEHHO HM)KE YPOBHS HANPSDKEHUM, MOJIy4aeMbIX MPU LIEHTPAIbHOM
ylape, AJdd  KOTOPOrO  XapakTepHO  pPAaBEHCTBO  HANpsDKEHWH  1OJ  BCEMHU
[OPOI0PA3PYILAIOLIMMYU BCTaBKaMHU.

W3 npencraBiieHHBIX JaHHBIX CIEAYET, YTO HAaUOOJIBLINI 00beM pa3pyLICHHs TOPOIbI
Ha0JII0/1aeTCsl IPU OIIPEAEICHHOM 3HAYE€HUH 3KCIICHTPUCUTETA NPUIIoKeHUd yaapa. [Ipu atom
00BbeM pa3pylleHHs IPY BHELIGHTPEHHOM yJape MpPeBbIlIaeT 00beM pa3pylIeHus Opoibl IpU
[EHTPAILHOM yzape, a MpHupocT o0beMa pa3pylleHHs Ooyiee 3HAYMTENEH Uil TBEPAOTO U
XPYIKOI'O TPaHUTa.

VYuurbiBas, YTO 3HEPrusl yjaapa IpU BHELUEHTPEHHOM YyIape CHUXKAeTcs 0 Mepe
YBEJIMYCHHST SKCICHTPUCUTETA PIIIOKEHHs yaapa (3aBucumoctd (2), (3)), oueBHAHO, YTO
IIPU HEKOTOPOM 3KCLIEHTPUCUTETE MPUIIOKEHUS yAapa MIPOUCXOAUT CYILIECTBEHHOE CHUYKEHUE
SHEProeMKOCTH pa3pyLICHUs IOPOAbI B CPABHEHUH C LIEHTPAIBHBIM yJapOM.

VYBenuuenue o0bemMa pa3pyllieHUs: TOPHBIX MOPOJ IPU BHELIECHTPEHHOM IMPHJIOKEHUN
ylapa oOBsCHIETCS KOHLIEHTpALeld BbICOKMX HANpsHKEHUH MOJ HEKOTOPBIMM BCTaBKaMu. B
TO K€ BPEMsI HAJIMUHE FKCTPEMAJIbHBIX 3HAaYEHHUH HAaPsLKEHUH B TIOPOJI€ IPU BHELIEHTPEHHOM
ylape He 0OBsACHSET 0 KOHIa IPUYMH pocTa 00beMa pa3pylIeHUs OPO/Ibl IO CPABHEHUIO C
LHEHTPaJIbHBIM yapOM TOU ke SHEPTreTUKH.

B nanHOM ciydae cieqyeT NpPEANONOKUTh HAJIWYUE JPYTHX COCTaBIISIOLIMX
MeXaHM3Ma pa3pylLIeHUs OPO/Ibl IPU BHELIEHTPEHHOM yJiape.

OTmedeHHass COCTaBiAOLIas ONpPENENsieTCs TEM, YTO B MOMEHT BHELEHTPEHHOI'O
ylapa NpoOsIBISETCS JAEHCTBHE HE TOJBKO OCEBOr0, B HANpaBlIE€HUH 3a00s, YAApHOTO
UMITYJIbCa, HO M CJIBUIOBbIE yJapHble YCHJIUS B IUIOCKOCTH 3a00s. Hamuume naHHOM
COCTaBJISIOLIEH TOATBEP/KIACTCS BBITAHYTHIMHU, IO HAIPAaBJICHUIO K LEHTPY NPUIOKECHHS
BHEIIEHTPEHHOI'0 yJapHOro UMIYJbca, POPMAMU JIYHOK Pa3pyLICHHS TOPOJIBL.

TanreHuuanbHble yAapHbIE YCHUJIMS NPUBOAIT K M3MEHEHUIO (OPMBI, MOBBIIIEHUIO
pasMepoB JYHOK pa3pylIeHUs U 00eCHeunBaloT OT/eIeHHe OT 3a00s1 YacTH MacCuBa FOpHOU
MOpOJIbI, KOTOpas HCIbITaja paspyliaroliee JIeWCTBUE, pa3jefieHa TpelIMHAMM, HO elIle
yIEp>KUBAETCA B JTyHKaX Pa3spylICHUs CUIAMHU BHYTPEHHHUX CBSI3€U IIOPOJIBI.

Taxum o6pa3om, MoKa3zaHO, YTO MOSIBJIIEHUE YCUIIHH, NEHCTBYIONUX B IMJIOCKOCTH
32005 B MOMEHT BHEJJPEHUS MHJCHTOPOB (PE31I0B) B MOPOJTY, IPUBOAUT K MOBBILICHUIO
3¢ (HEKTUBHOCTH pa3pyLIEHUsI TOPHBIX MTOPOJ.

ITooOHas kapTHHA peaau3yeTcs MpH paboTe MIAPOIIEYHOr o 10JI0TA.

B nanHOM ciydae MOKHO OTMETHUTh YHHBEPCAJIBHOCTH IOPOAOPA3PYIIAIONIETO
JEHCTBUS IIAPOLIEYHBIX JIOJIOT, @ MMEHHO COYETAaHWE AMHAMMUYECKHX M CTaTHYECKUX
BO3/ICHCTBUII HAa MOPOAY U BO3MOXKHOCTh peaM3allly MOPOIOpa3pyIIAIONIUX YCHIMM Kak B
HalpaBJIeHUU TEepHEHIUKYISIPHO 320010 (pa3/laBiMBaHUE), TaK M B IUIOCKOCTH 3200
(ckanpIBaHUe).
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Hnst yBenmueHus 3¢¢exra pas3pylieHus NpeaiaracTcs HW3MEHUTh KOHQUTYpAIUIO
3y0Ila NIapOIIKH, ClIeNaTh e€ cTyneHyaroi, cMoTpu (puc.l,a). CMeneHne TOUKU TPHITIOKCHHUS
Harpy3ku P Ha BelMYMHY X MOXKET NPUBECTH K YBEIMUYCHHIO MacuiTaba pa3pylIeHus
BCJICJICTBHE YBEJIMUYCHHS KOHIEHTPAIIMH HECHMMETPUYHOMN YIapHOW HArpy3Kd Ha MEHBIICH
IUIOIAAM KOHTaKkTa 3yba C moponoi. Jlisi IOJOT C CHMMETPHUYHBIM PACHOJIOKCHHEM
IAPOIICK OCHOBOH 3(PEKT 3aKII0UaCTCs B YBEIIMUCHUH JIYHKH pa3pyIICHUs IO CPABHEHUIO C
pa3MepoM IIyHKH, CO37aBaeMOi OOBIYHBIM 3yOOM W JOMOJIHUTENbHOE (pesepyrome-
cKkpeOylee BO3JCHCTBHE a TOPOAY W M3BJICUCHHE M3 JIYHOK YaCTHIl CKOJOTOW MOPOIHI,
Npe0TBpaIIasi UX MHOTOKPAaTHOE TIepeMajIbiBaHuE.

Emé Gospine mepcreKTHBbl OTKPhIBACT MPUMEHEHHE 3TOTO PEIICHUS B JOJOTaX CO
CMEIMEHHBIMA OCSMH [Iapomiek. B Takux pgonortax, Omaromapss HECHMMETPHUYHOMY
PAcCIIONIOKEHUIO OCEH BPAICHUS [IAPOIICK W BBUICTY BEPIUIMH MIAPOIIEK OTHOCHTEIBHO OCH
BpallleHUs JI0JIOTa BO3HUKACT MX KPAaTKOBPEMEHHOE IMpocKanb3biBaHue S (puc.l,0)
(nBukeHUe Oe3 BpallleHHs), B CBSI3U C 4eM 3yObsi pabOTarOT Kak pe3lbl. cpe3asi (CKajbiBast)
AIIEMEHTHI MOPoAbl. B omoTax mogoOHOTo THIla TOMUMO BO3MOKHOTO YBEIMYEHHUSI 00BheMa
JYHKU pa3pylieHHs, HauOoJiee TOJIHO pPEaTU3yeTcss MOMEHT NPOCKAJIb3bIBAHHS IMIAPOIIEK
BJIOJIb TUIOCKOCTH 3a0o0si, Omaromaps ¢opme ycTyma, OOpalleHHOW I10 HalpaBICHUIO
CKOJIbXEHUs1 3y0a. [Ipu 3TOM OyJeT mpoMCXOIUTh CKajbIBaHHE JOMOJHHTEIBHOTO 00BEMa,
00pa3yrolerocsi Mpu HAHECEHUH BHEIEHTPEHHOTO yaapa 3y0a.
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