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PA3PABOTKA HH>KEHEPHbBIX KPUTEPHEB
HAPVIIIEHHA CIT/IOIIHOCTH ITOAPABOTAHHBIX

TO/MI

Ha ocrHoBe marematnueckoro Moae/THPOBaHHA YCTaHOB/ICHbI OCHOBHbIE OCOBEHHOCTH
HapylIieHHA CII/IOILIHOCTH HO,ZI[D&6OT&HHbIX BOAO3alIHUTHBIX TO/I, BbIAB/ICHHbIE 3aKOHO-
MEPHOCTH ITO/IOXKeHbl B OCHOBY HHXXEHEPHOIO KPHTePHA obecrieyerrs 6e30r1acHbIX vc-

/IOBHFT TOAPabOTKH.

KrioueBblie csioBa: MaTeMaTHYecKoe MoJde/IMpoBaHue, pa3pVlleHHue, TPEeIIHHbI, Hallps-

KeHHO-1e(hOPMHUPOBAHHOE COCTOSIHHE.

CHOBHasi OCOBGEHHOCTh pa3pa-

OOTKM Ka/lMMHBIX U CO/SHBIX
MECTOPOK/IeHHM CBf3aHa C HeOoOXOoau-
MOCTBIO 3alMTHl PYAHUKOB OT 3aTorlie-
Hus. B 3ToM cBf3u OXpaHHBIM LIETUKOM
ABnserca BoaosamuWTtHas Tomma (B3T),
KOTOpasl MpeAcTaBaseT coboi 6e3Boa-
HYIO ¥ BO/IOHETPOHHIIAEMYIO YacTh reo-
IOTMYECKOrO pa3pesa, PacrooReHHYIO
MeXay KpOBIeH BepxHero OTpabathl-
BaeMOro I/1acTa Ka/UMHO-MarHUeBbIX
coner U KpOB/IeM BepxHero IacTa Ka-
MeHHOM conu (puc. 1).

["eomexannueckie YCC1e10OBaHUsA
BBITIO/THSA/TUCH TIPUMEHUTE/TBHO K Xapak-
TepHOMY 47151 YC/10BUi BepxHekaMcKoro
MECTOPOKAeHHS TeO/IOTHUeCKOMY pas-
pe3y 6e3 yueta aHOMa/IbHBIX OCOGEHHO-
cret crpoenus B3T.

B npouecce nedopmuposanusa B3T
MOXKeT TPOUCXOAWTh HapyllleHne ee
CIVIOUIHOCTH BC/Ie[ICTBHME OOpa30BaHHs
TPeLH Pa3IMYHON OpHEeHTallMu U pac-
C/IOEHUST TI0 KOHTAKTaM C/I0eB M IIPO-
cnoeB. Haubonbinyio onacHocTh Ipen-
CTABMAIOT CYOBEpPTUKa/IbHbIe TPEIIMHbL:
ecny 30Ha CYOBEpPTHKA/IBHOM TPENIMHO-
BAaTOCTM OXBaTblBaeT BCIO MOIIHOCTb
B3T, to dopmupyercss KaHaa a/1si TIPoO-
HUKHOBEHHsl Ha/CO/eBbIX IMPECHBIX BOI
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B BbIpabOTaHHOE IMPOCTPAHCTBO PYAHU-
Ka, YTO HEeMHHYeMO BefleT K ero 3aTorl-
NIeHHIO U Thbent.

VIHTeHCHBHOCTD TEXHOTE@HHOrO BO3-
nevictBusl TopHbIx pabot Ha B3T Hero-
CPelCTBEeHHO CBsi3aHa C XapakTepoM
nedopMHUPOBaHKs rnoapaboTaHHOro
MacCHBa, KOTOpoe Hauboree 0BOCHO-
BaHHO OTpaxkaeTcs B [apaMerpax My/lb-
bl CABUXKEHWS. OJTO OOYC/IOB/IEHO, B
MepBYIO o4Yepeab TeM, YTO TOIBKO IMPO-
LIeCC CABWKEHMSI 3eMHOM TTOBEPXHOCTH
KOHTPO/IMPYETCH  IpeACTaBHUTe/IbHBIMU
MPSAMBIMU MHCTPYMEHTa/TbHBIMU  M3Mepe-
HusMM. B aTOl cBs3u npu MaTemartuue-
CKOM MOZeMMpoBaHHK H3MEHeHUe Co-
crosnre B3T xapakrepusoBanock ma-
paMeTpaMu My/Ibbl CABUKEHUS: [TUHOMN
ee KpaeBoit yacty (L), HOpMHUPOBaHHOM
Ha rayOuHY ropHeix pabot (H), U Mak-
CUMa/IbHBIMM  OCelaHUsIMU 3eMHOM T10-
BEPXHOCTH B 30HE IO/THOM MOoAPabOTKU
(s )-

OtpabaTbiBaeMble TI/IaCThl  MO/EU-
POBA/ICh M30TPOITHBIM MaTePUA/IOM C
repeMeHHBIMU MOAYAAMH AedpopMalLnH,
3HaueHre KOTOPBIX OIpeaensnoch ra-
paMeTpaMM CHCTeMbl OTpaBOTKU U
obecrieunBa/io  3al@aHHYI0  Be/MUHHY
OCeaaHust 3eMHOM MOBEPXHOCTU B 30HE
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Puc. 1. PacyeTtHas cxema H My/ibaa CABHIKEHHS

MO/HOM NOAPaBOTKY (77, ) A4S Kamao-

ro paboyero niacra [1].

MaTtemMaTyeckoe  MoAenMpoBaHHe
MPOLIeCCOB AePOPMHUPOBaHHA U paspy-
wenus B3T npoBoaniock B ynpyroria-
CTMUYECKOM T[IOCTAaHOBKE /s YC/AOBUIA
[I/IOCKOTO  1eCPOPMUPOBAHHOIO COCTOS-
Hua [2]. PaccMmaTtpuBanack vaeanbHas
yrpyrorziacThieckas cpeaa, A71s KOTO-
po¥ CBA3b Mexay AedpopMalMaAMU U Ha-
MPsSPKEHVAMM Ha AOIpeae/IbHOM CTaavuu
OIKMChIBazlach 3akoHOM [yka, a Iipe-
fenbHble HarpsiKeHUs B 0b6/1acTu CxKa-
THSL OIpeaessimMch KputepreM Kynona-
Mopa, npeacTaB/eHHbIM B BHAE Tapa-
6onuueckoit orubaroiert Kpyro Mopa,
B 06/1aCTH paCTAXKeHUs Ipeae/bHoe Ha-
[psZKeHHEe OrPaHUUYMBA/IOCh ITpeae/ioM
[MPOYHOCTU Ha pacTsKeHUe.

YuncneHHoe pellleHye 3a7a4yy BbITO/-
HS/IOCh T10 CTaHAAPTHOM CXeMe MeToaa

KOHeuHbIX 3rieMeHTOB [3]. Peanusanms
YIPYro-T/IaCTUYECKOM 3aauyul OCYIIeCT-
BAA/IaCh METO/IOM Haua/lbHbIX HarpsxKe-
Hui1 [4].

[lokanuzalms  M1aCTHYECKUX  Ae-
dopmalmii B (PU3UUECKOM CMBIC/Ie
TPaKTOBa/lach, Kak paspylieHre nopoa
B3T: B obracti cxkatus BCACACTBHE
PasBUTUS TpeUWH cABUra, B 06/1acTu
pacTsKeHHs — TpeuwMH oTpeiBa. Vcxo-
Os U3 3THX TO3ULIMH, U MPOH3BOAN/ICS
aHa/IM3 OTMaCHOCTU HapVIIeHUs CI/IOMNI-
Hocty B3T roa Bo3szericTBHeM ropHbIX
pabor (puc. 2).

C pocTtoM ocemaHWil 3eMHOH I10-
BepPXHOCTU B KpaeBoi uactu B3T
oTMeuvaeTcss oO6pasoBaHUe 30HBI CYO-
BepTHKA/bHbIX TPEUIMH CABUra, KO-
TOopas pacnpocTpaHseTcs OT Bhipa-
6OTaHHOTO TPOCTPAHCTBa BBeEpX IIO
pa3pesy B3T.
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Puc. 2. /lunamuka HapylIEeHHA CI/IOWIHOCTH (a) H H3MEHEeHHe CYMMapHOH OTHOCHTE/Ib-
HOM MOILHOCTH HapyVIIeHHbIX N1acToB KameHHo#H coau B3T (6) npu L/H=const B 3aBH-
CHMOCTH OT MaKCHMa/IbHbIX OCeJaHHI 3eMHOH mnoBepxHoctH (M, - cymmapHasa Molu-
HOCTh HapVIIeHHbIX N/IacTOB KaMeHHOH comu, M- obmas cymMMapHasa MOIIHOCTb Iia-

CTOB KaMeHHOH co/H B pa3pe3e B3T)

PactaruBaionvie HarnpsikeHUs TOSIB-
nsiiotcst B Kposne B3T Tonwko mpu 3Ha-
UYUTeNbHBIX OCeaHHsAX 3eMHOM TOBepX-
HOCTH.

VaMeHeHne HampsKeHHOro COCTOs-
nus B3T B 3aBucMMOCTH OT AAMHBI
KpaeBOl YacTH MY/IbAbl CABHKEHHs MpH
MOCTOSHHBIX MaKCHMa/IbHBIX OCeaHHsAX
3eMHOM TMOBEPXHOCTU [TOKa3aHO Ha PUC.
3, KakK BWHO, [A/IMHa KpaeBOM 4acTh
MYMbAbl CABVIKEHUs SIBASETCH BaKHBIM
MoKasaTesieM, Ollpee/sollM  orlac-
HOCTh Hapyuienus criziomtoct B3T.
[lpu oyeHb Monorux MynbAax CABUKe-
HUS pa3pyllieHre I1/1aCTOB KaMeHHOM
COMU peanu3dyercss TOMBKO MpPU OdeHb
3HAUYMUTE/IbHBIX OCelaHUAX 3eMHOM I1o-
BEPXHOCTH, TPAKTHUUECKH HepearbHbIX
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[71s1 TOPHOM MpaKTHKK BepxHekaMcKoro

MeCTOPOXKAeHH .
HauanbHas  craausa  paspyiieHus
rnoApabOTaHHOIO  COMAHOTO  MacCUBa

MMPOMCXOAUT BC/IeCTBUE OOpa3OBaHUs
TpellWH CABUra B KPaeBOM YacTH Bbipa-
GOTaHHOIO MPOCTPAHCTBa M HMMeeT Ipo-
[OMKUTENbHBIA XapakTep pas3BUTHA, a
3aBepliallias - CBA3aHa ¢ 0Opa3oBaHU-
eMm B BepxHei yacty B3T TpemmH or-
pbiBa (ocenanve n' Ha puc. 2, 6), Hau-

yrie KOTOPbIX U OBYC/aBIMBaeT ObICT-
PYIO M MO/HYIO TMOTepIO ee YCTONUHBO-
CTH.

AHanmu3 BAUSHUSA TAYOWHBI OTPabOT-
KU Ha ycnous paspyiieHus B3T mnoka-
3bIBaeT (puc. 4), uTo ¢ ee yBenMueHeM
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Puc. 4. HaMeHeHHe KPUTHYECKOH Be/IHYHHbI OCeAaHHH
o .
3eMHOH MOBEPXHOCTH 1] NpPH pasAHYHbIX IAYOHHaX

O'rpa60'n(n H 1 MOIIHOCTAX NM/IaCTOB KaMEHHOH CO/TH

M B paspese B3T

KPUTHUECKas Be/MnyrHa Oce-
[aHUA 3eMHOU TMOBEPXHOCTU
n", TPy KOTOPOM MPOMCXO-
OUT TIONHOE — paspylieHue
rmacto B3T, mnoswlmaercs.
BuMmecte ¢ Tem, mpu rpoumx
PaBHBIX YC/IOBUAX 3HAUMMOE
BavsHye MomHocty B3T Ha
KO/IMUECTBEHHbIE  XapaKTe-
PUCTMKM  HapylleHUs  ee
CI/IOIIHOCTH HE BBISIB/ICHO.

IT0 OOBACHAETCH HHBEp-
CHOHHBIM XapaKTepoM pas3-
pymenus B3T: sona Tpe-
IIMH CABWTa pa3BUBAETCS OT
BbIpaGOTaHHOTO  TPOCTpaH-
CTBa CHH3y BBepX I10 pa3pe-
3y B3T, a cBepxy BHU3 OT
3eMHOM TIOBEPXHOCTH hop-
MHpyeTcst 06/1acTb AeHCTBHS
PACTATMBAIONIMX  HarpsiKe-
Hui. [pyrumu cnoBamu, cy-
IIeCTBYeT HeKas YC/IOBHas
CpeaviHHAs /IWHUS, TAe TIpr
NOCTVIKEHHUM  KPUTHUYECKHX
MMPOrMOOB CXOAATCH HIKHSAS
1 BePXHSASA 30Ha HapyIIEeHHO-
ctv v B3T monHocteio Teps-
eT CBOIO YCTOMUMBOCTb. [lo-
I0XKeHre 3TOM CpearHHOM
AVHWM olpeernseTcs r1ybu-
HOM TOPHBIX PaboT W Ipak-
THUUECKU He 3aBMCUT OT MOII-
Hoctu B3T.

Takum ob6pa3oM, B pam-
Kax [IOCTPOEHUs] HHKeHep-
HBIX KPUTEpUeB, HapylleHue
crinouHocty B3T Moxer GhbITh
UBA3aHO C  MAaKCHMa/TbHBIMU
OCe/laHUAMH, [/TMHOWM KPaeBOU
YaCTH MY/Ibbl CABIKEHUS U
I71YOUHOM FOPHBIX PabOT.

Ha puc. 5 no pesyasra-
TaM MaTeMaTU4YEeCKOro Mo/e-
MUPOBAHWA TIOCTPOEHa HO-
MorpamMma, OIlpesensionas
3HaueHHe MaKCHMa/TbHbIX
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Puc. 5. Homor PaMMa onpeae/leHHA KPHTHYEeCKHX 3HaYeHHH OTHOCHTE/IbHOH Be/THYHHbI

oceaaHHH

OCe/laHNM 3eMHO¥ TTOBEPXHOCTH 7", TIPU
KOTOPOM TIPOUCXOAUT TIO/IHOE pa3spy-
menvie B3T (npsmas 1), ¥ 3sHaueHus
oceflaHWM 7' , COOTBETCTBVIOIMX Haua-

ny WHTEHCHBHOro paspymenus B3T
(npsiMasi 2), B 3aBUCUMOCTH OT I/TYOUHBI

pa3paboTKU W OTHOCHUTE/IBHOM /TUHbBI
KPaeBol YaCTH MY/Ibbl CABHKEHHS.

[laHHasi HOMOTrpaMMa PeKOMeHIYeTCsl
K HCTIO/Ib30BaHUIO /711 OLIeHKU Ge3orac-
HbIX ycroBud moapabotku B3T mpu
MIPOEKTUPOBAaHUU U pa3pabOTKe T/IaHOB
TOPHBIX PaboT.
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