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XPOHOI/I3QJIHHEFIHAH MOJEJIb OCEJJAHUSA 3EMHOM MOBEPXHOCTH HAJI
OYHMCTHOM BBIPABOTKOMH ITOJIOTOI'0O YT'OJBbHOI'O IUIACTA

3a pezynomamamu HAMypHUx IHCMPYMEHMATLHUX CNOCMEPENCEHb 34 OCIOAHHAM 3eMHOI
NOBEPXHI HA BV2IIbHUX wiaxmax 3axionoeo [Jonbacy po3pobieHa npocmopo8o-4aco8d MOOeb
dopmysanns Mynbou 3pyuieHHs, Y AKIU OCIOAGHHA NOBEPXHI  8I00OPANCAIOMbCA  NIHIAMU
XPOHOI300Ci0aHb. 3a Y€ MOOENII0 MONCHA BUHAYAMU NPOPDINL MYyIb0U HAO PYXOMUM OYUCHUM
8UO0EM Ha 6)Ob AKY 0amy 8i0 NOYaAmKy 8i0poOKU 1aBU.

CTpouTenbCTBO M 3KCIUTyaTalusl 3JaHUM W COOPYKEHUH Ha TEpPPUTOPUAX 3alleraHus
MIOJIE3HBIX MCKOIAEMBIX MPOU3BOJIATCS C 0043aTENbHBIM TOPHO-IE€OJOTHYECKMM OOOCHOBAaHUEM U
coONroicHUEM Mep OXpaHbl OT BPEAHOTO BIMSHMS TOpHBIX pa3paboTok. HeoTbemiemoii
COCTaBJISIIOLIEH TAaKOro TOPHO-IEOJIOTUYECKOro OOOCHOBAaHMS M OCHOBOM s  BbIOOpa
COOTBETCTBYIOILIUX MEp OXpaHbl MOApadaThIBAEMBIX 3JaHUN M COOpPYKEHUH SBISETCS pacyer
O’KHUJAeMbIX CABMKEHUHN U JedopMmaiuil 3eMHON NOBEpXHOCTU. B Hacrosiee BpemMsi Ha yroJibHbIX
MECTOPOKJIECHUSAX CABMKEHUA U JeOopMallud MOBEPXHOCTU PACCUUTHIBAIOTCS MO HOPMATHUBHOM
meroauke [lpaBun [1]. IlpumeHeHue 3Toil METOAMKM HMMEET OIpeAesieHHble orpaHuyeHus. B
YaCTHOCTH, OOS3aTENIbHbIM SIBJISIETCA YCJIOBHE 3aKOHUYMBLIETOCS IpolLiecca CABHKEHUS 3EMHOM
MIOBEPXHOCTH, YTO B 3HAUUTEIBHOM MEpe CYKaeT BO3MOXHOCTU IPOTHO3UPOBAHUS BIIHUSHUA
TOPHBIX pa3pabOTOK Ha MOAPadaThIBAEMbIE OOBEKTHI.

Pe3ynbrarhl pacyeToB He [AlOT MPEACTaBICHUS O IMPOJOJDKUTENBHOCTH IIpolecca
C/BIDKEHHUS, HE YUUTBHIBAIOT pa3iuyuMsl pa3BUTHA AepopMaliil Ha pa3HbIX y4acTKax 30HbI BIMSHUS
OYHMCTHBIX paboT. CaMu pacyeTsl MO MeToAuKe [1] SIBISIOTCS TPOMO3JAKAMH, HEYIOOHBIMU U HE B
MOJIHOM Mepe Y4YUTHIBAIOT OCOOEHHOCTH TpOoIlecca CABMXKEHHS B OTJIMYAIOUIMXCS TOPHO-
re0JIOTHYECKUX YCIOBUSAX OTPAOOTKH YTOJIbHBIX MECTOPOKICHUH.

B pesynbrare Mapkiieiiepckux ucciae0BaHUM Ha YTOJIbHBIX MECTOPOXKICHUIX pa3paboTaH
psa croco0oB pacueTa CABMXKEHUHM M JepopMaiuil MOBEPXHOCTH HaJ JBHKYLIUMCS OYHCTHBIM
3a00eM. OCHOBHBIC TOJIOKEHUS 3TUX CIOCO00B pacuera st ycinoBui LlentpansHoro JlonOacca
M3JI0OXKEHBI B paboTax [2, 3, 4], mis JIkBoBcko-BonbsiHCKOTO yrojibHOro OacceitHa — [5], 3anagHoro
Honbacca — [6, 7]. Yka3aHHBIC HCCIICIOBAHMs BBITIOJHEHBI JJIsI YCIOBUU CTaIMA CHHXPOHHOTO
CABIDKEHHUS, KOTJa B MYyJbJie COPMHUPOBATIOCH IUIOCKOE THO M MPO(UIIb IBIXKYIIErocs KpblLia
MYJIbJbl OCTA€TCS HEU3MEHHBIM U IEPEMENIaeTCs COBMECTHO € OUYMCTHBIM 3aboem. OOnacthb
dbopMupOBaHUS MyJbJbI, OOpa3yloIIasCs MPU OTXOAE JABbl OT Pa3pe3HON TEYH, OCTACTCs
MaJIOU3Y4EHHOM.

Ecnu paccMoTpeTh BCIO MynbJy CIOBHXKEHHUS B LIEJIOM, TO OKaXeTcs, 4yTo o0jacTh ee
dbopmMupoBaHUs 3aHUMAET 3HA4YMTENbHYIO TIomans. CormacHo [IpaBunmam moapaGotku [1] mpu
[IOJIOTOM 3aJIETaHUM pa3padaThIBAEMOIO YrOJBHOTO IJJaCTa UM OTCYTCTBMM HAHOCOB pasmep L
obnactu popMHUpPOBaHUS MYJIbJIbl B HAPABIECHUH [TOABUTAHUS OUYMCTHOIO 320051 COCTaBIISET
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cpenHsis rTyOnHa pa3paboTku, M; D — pa3Mep OYHCTHOM BBIPAOOTKH BKPECT MPOCTUPAHUS, M; O —
yroJj najieHus 1iacTa, rpai.; Yo, Jo — TpaHUYHbIE YTIIbl COOTBETCTBEHHO IO MaJIEHUIO U BOCCTaHMUIO,
rpai.; V1, Y2 — YIJIbl OJIHBIX CABUKEHUH, TPA/I.

[Tpu rmyoune pazpadotku 200 M u oo = 0° pazmep L coctaBut 460 M, a ipu H =500 m — L =
1160 M. DT pacdeTsl BBHIIOJHEHBI MO YIJIOBBIM Mapamerpam 3amnagHoro [onbacca. Eciu ydects
MOIITHOCTh HAaHOCOB, a oHHM B 3amamHoM Jlonbacce coctaBisitor 50-200 M, TO pasmepsl ob6iacTu



(dbopMUpOBaHMS MYJbAbl B HAIPaBJICHUWU IOJBUTAHUS OYMCTHOTO 32005 OKa)XXyTCs 3HAUYUTEIbHO
Oonbuie. M3 npuBeeHHOTrO NMpuMepa BUAHO, YTO B MYJbJE CABM)KEHMSI HA 36MHON MOBEPXHOCTU
MMeeTCsl 3HauyuTellbHas 00JacTb, B KOTOPOW 3aKOHOMEPHOCTH CJABIKEHHUS U J1e(OPMHUPOBAHUS
MTOBEPXHOCTU OCTAIOTCSI HEU3YYEHHBIMHU.

3a BpeMsl dKCIUTyaTallud MecTopokjaeHus 3amajnHoro JlonOacca coTpynHuUKaMu Kadeapsl
mapkuieinepur HI'Y BbinosiHeH 0oJiblIol 00beM HAaTypHBIX MapKIIEHAEpCKUX HaOMI0JIeHUHN 3a
CABI)KEHHEM 3€MHOW TIIOBEPXHOCTH HAJl OYMCTHBIMM TOPHBIMH BBIPAOOTKAaMH, KOTOpBIE
OoTpabaThIBAINCh B PA3JIUYHBIX T'OPHO-IEOJIOTMYECKUX YCIOBMSX. Bcero 3a Bpems u3ydeHUsS
C/ABM>KEHHUS TOPHBIX MOPOJ ¥ 36MHOM MOBEPXHOCTU Ha miaxrax 3amajgHoro Jlonbacca 3anoxeno 34
HaOMOJATEeNbHBIX CTAHLUUHU, cocTosmuxX U3 70 mpoduibHbIX JUHUN (0€3 yuyeTa cCHelHalIbHbIX
HaOmogaTenbHbIX craHuid  NeNe 27-34, 3ai0XeHHBIX HaJl KPYNHBIMH TEKTOHUYECKUMHU
HapylmeHussMu ¥ ctaHiuu Ne 18, Ha KOTOpol HaOJIO/IEHUSI HE MPOBOAWINCH) U 3934 IpyHTOBBIX
penepoB. Ha cranumsx BbwimonHeHo 498 cepuil HaOmoneHUl, BKIIOYas KPaTKOBPEMEHHBIE
(4acToTHBIE) HAOTIOICHUSI.

HabmronaTenbHple CTaHIMM NMOAPAOOTAaHbl OYMCTHBIMH TOPHBIMM pabOTaMu IO IJIacTaMm
MotHocThIO OT 0,60 10 1,20 M. ['myOuHa pa3pabOTKu MIACTOB MO CTaHIUAM u3MeHsercst ot 100 1o
550 M, MomHOCTh HaHOCOB — 50-200 M, yron majeHus IuiactoB — 2-5°. YmpaBieHHE T'OpPHBIM
JaBJIEHUEM — MOJHOe oOpymeHue. CKOpOCTh MOJBHUraHUs OYHMCTHBIX 3a00eB cocraBisuia 30-80
M/Mec.

Hcxons n3 oOenpuHsThIX MPEACTAaBICHUH O MPoLecce CABMXKEHUS 36MHOU MOBEPXHOCTU U
OCHOBHBIX BIIMAIOIUX (aKkTopax, HamMu pa3paboTaHa METOJUKa MPOCTPAHCTBEHHO-BPEMEHHOI'O
MOJENUPOBAHUS CABMKEHHUS 3€MHOM MOBEPXHOCTH [8, 9], ocCHOBaHHas Ha pe3yJbTaTax HaTYpPHBIX
MapKiieiiepckux HaOmoAeHu. DTa MeToAuKa TO3BOJIIET cOo37aTh TIpadUuecKyl0 MOJEIb
Pa3BUTHSI OCEIaHUM HaJ JBMKYIIMMCS OUYUCTHBIM 3200€M.

I'padmyeckas Mojenb OTHOCHUTCS K TJABHOMY CEUEHHIO MYJbJbl IO HAINpPaBJICHUIO
JBUKEHHUS] OYUCTHOTO 3a00s1 JaBbl M IMpeACTaBisieT co00il cucTeMy M30JIMHUM, OLU(PPOBAHHBIX B
JECSThIX JOJSAX MaKCUMAaJIbHOIO OCEJaHMsl MpU 3aKOHYMBILIEMCS IPOLIECCE CIBWKEHUS. OTU
M30JIMHUM YKa3bIBaIOT OJIMHAKOBBIE BETMUYHUHBI OCEAaHUsI IOBEPXHOCTH Ha JIF000M MOMEHT BpEMEHU
OT Haudaja oTpaboTKu JiaBsl (puc. 1).
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Puc. 1. Monens pa3BuTus ocelaHuil HOBEPXHOCTHU NpU (GOPMUPOBAHUH MYJIbJIbI CABUKEHUS HAJl
nBKymuMucs 3a00smu 605 n 607 maB miiacrta ¢¢' maxTel "KOOunenas"

Ocb opauMHAT MOJENU SBJIAETCS OChIO COCTOSIHUSI 3€MHOM IMOBEPXHOCTH, 3aBUCSIIETO OT
otHomienuss D/H (rpe D; — Tekyuuil pa3mep BbIpaOOTaHHOTO IPOCTPAHCTBA), U KOCBEHHO
yKa3bIBaeT BpeMs, T.K. BeiauuunHa Dy sBisercs QyHkuueil Bpemenu ¢ (D; = c+, Tie ¢ — CKOPOCTb
MOBUTaHusl OYMCTHOTO 3a00s1). Ha Ham B3riis, 3Ty och LeiaecooOpa3Ho oLM(pPOBbIBATH UMEHHO B
noJsix oTHomeHus Dy/H, MOCKOJIbKY CKOPOCTb ¢ IpHU OTPabOTKE JIaBbl MOYKET H3MEHSTHCS B
mupokux mnpexpenax. [lo ocu abcumec MOAEnU OTKIAABIBAIOTCS PACCTOSHHUS L OT IPOEKIMU



pa3pe3Hoii meuu JaBkl (To4ka ¢ KoopauHaToit "0") 10 ToYek 3eMHOM MOBEPXHOCTH, OTHECEHHBIE K
riyoune pa3zpabotku H. B cTopoHy moBUraHusi OYMCTHOTO 32005 pacCTOSHUS OTKJIAAbIBAIOTCS CO
3HaKOM "TUTIOC", B CTOPOHY MacCHBa — CO 3HAKOM ""MHUHYC".

@u3NYEeCKUN CMBICI U30JIMHUN MOJEIIA COCTOUT B TOM, YTO OHHM XapaKTEpU3YyIOT BpeMs U
MecTo 0oOpa3oBaHMSI B MYJbAE OCENaHUM, 3HaYeHUs KOTOpbIX KpaTtHbl 0,Iny,. Mbl counn
1enecooOpa3HbIM Ha3BaTh 3TU U30JIMHUU JIMHUAMHU "XPOHOU300CceTaHM".

[TocTpoenHast MOJieNb CIBUYKEHUS MO3BOJIAET ONPEACIUTh OCElaHusl 3eMHON MOBEPXHOCTH
Ha J1I000M MpPOU3BOJIbHBIE MOMEHT BpemMeHH f. [lins 3TOro JoCTaTouyHO 3HATh pa3Mmep
BbIPa0OTaHHOTO IMpocTpaHcTBa Dy U TIIyOMHY 3ajioxeHus paspe3Hoit neun H. Ha rpaduke puc. 1
MIPOBOJMM TOPU3OHTAIBHYIO JHHHUIO € opauHatod D/H, HaXoquM TOYKU €€ MEepeceyeHHe C
JUHUSAMU XPOHOU300CEIAaHUN M MO 3HAYEHUSM 3TUX HM30JMHHMNA OTKJIAaJbIBAEM BHHU3 BEJIMYHHBI
ocenaHuil. JIMHUA, coeNMHAONIAs KOHLBI OTJOXEHHBIX OTPE3KOB, 00pa3zyeT Mmpouib MYJbJbl
C/IBMD>KEHUSI HA MOMEHT BPEMEHU 1.

HenocratkoM co3aHHOM IPOCTPAHCTBEHHO-BPEMEHHOM MOJIENM SIBISETCS TO, YTO OHA
npuemiieMa TOJIbKO JJIsi YCJIOBUM, B KOTOPbIX OBUIM IOJy4EHBl pe3yJabTaThl HATYpPHBIX
MapKIIei1IepcKuX HaOII0ACHNUN, TOJI0KEHHbIE B OCHOBY MOJIENH, T.€. B YCIIOBUSIX 0TpaboTku 605 u
607 naB 1u1acra c¢' maxtsl "HOOueiinas'.

Pa3znnumne ropHoO-reojoruueckux ycJIOBUN MOJAPAOOTKH 3€MHOM MOBEPXHOCTH B pailoHax
3aKJIaJKi HAONIOJATENIbHBIX CTAHIMM 00s3aTENbHO OTpakaeTcs Ha pe3ylbTaTax HaTypHBIX
MHCTPYMEHTAJIbHBIX HaOmoaeHuil. 3BecTHO, YTO OCHOBHBIMHU (haKTOpaMu, BIMSIOIIMMHM Ha
MIPOLIECC CIBMKEHUS TOPHBIX MOPOJ M 3€MHOW MOBEPXHOCTH, SABISAIOTCA: TNIyOMHA pa3paboTKH,
BbIHUMAaeMasi MOILIHOCTh IUIacTa, Yroji NaJeHus IUlacTa, pasMepbl BbIpaOOTAHHOTO MPOCTPAHCTBA,
JUTOJIOTUIECKUN COCTaB MOPOJI MO ApadaThIBa€MOM TOJIIIN, CKOPOCTh MOJABUTAHUS 320051 OUMCTHON
BBIPaOOTKH U JIp.

B pazpabGoTtanHoii Mojenu pazauuue riyOuH pa3paOOTKU YITEHO IMPHUBEAECHUEM JMHEHHBIX
pa3MepoB MOJIeNM K €AMHMYHOMY BHJy MO TJIyOMHE; BIMSHUE BBIHUMAeMOW MOIIHOCTH
KOMIIEHCUPYETCSl JIEJICHUEM H3MEPEHHBIX OCEAAHMM MOBEPXHOCTH HA BEJIIMYMHY MAKCHMaJIbHOTO
oceJlaHus MPU 3aKOHYMBLIEMCS MIPOLIECCEe CABMKEHHS. DTO MapaMeTp Tak >K€ YUUTHIBAET pazinuue
CTENEeHU MOAPAO0TaHHOCTU B HANpaBJIEHUH BKPECT MOJBUraHUs 3a00s JaBbl, T.K. pa3Mep JaBbl 10
HaIpaBJICHUIO JBM)KEHHMsSI 320051 BO BCEX aHAJU3UPYEMBIX CllydasX OOECIeunBaeT IOJIHYIO
moapabOTKy 3€MHOM IMOBEPXHOCTH. JIMTONIOTMYECKH COCTaB TOJIIM B pallOHaX BBITIOJTHEHUS
MHCTPYMEHTAJIbHBIX HAOIIOIEHUN U3MEHSAETCSl He3HAUUTEIbHO, T.K. BCE HAOII0JaTeNIbHbIE CTaHIINU
3aJI0)KEHbl B IIpelesiax OJHOTO MECTOPOXKICHUSA, KOTOpOe, K TOMY K€, XapaKTepHU3yercs
HE3HAYUTEJIbHBIM U3MEHEHUEM YIJIOB MaJIeHUs IOPOI.

OTnuuuTenbHas 0COOEHHOCTh MECTOpOXkaAeHusa yrias 3amagHoro JlonbGacca — Hanmuuue
HAaHOCOB, MOLIHOCTb KOTOPBIX M3MEHSETCS B HIMPOKUX Mpelenax U, COINIACHO CYLIECTBYIOIIUM
MIPEJICTABICHUSIM O CABWKEHHM TOPHBIX MOPOJ U 3€MHOI MOBEPXHOCTH, OKa3bIBAET 3HAUUTEIBHOE
BIIMSIHUE HA MapaMeTphl cIBWKeHUs. B pa3paboTaHHOI MO HAaHOCHI HE YYUTHIBAIKMCh, HO Kak
M0Ka3aJl aHaJIU3 TOYHOCTU MOCTPOEHHUS MOJIEIH, ITOT HEJOCTATOK HE SIBISIETCS KPUTHUECKUM U HE
OTpa3uJICs Ha TOUHOCTH ONPEJEIICHUS OCEeIaHUM.

[To pesynpTaTam mCcienoOBaHMM Tpoliecca cABMXKEHUs B 3amamHoMm [lonbacce co3maH psn
aHAJIOTMYHBIX MOJeJeH, oTpaxaromux (popMupoBaHUEe MyJbIbl oceqaHus Ha maxrax "CrenHas',
"FObuneiinas", "llepmorpaBueBa". JIMHUKM XpOHOM300CEIAHMN H3THX MOJCIICH, CBEJCHHBIC B
€IMHYIO CUCTEMY KOOpJUHAT, IOKa3aHbl HA pHC. 2.

Kak BugHO U3 pUCYHKA, TMHUHM XPOHOU300CEJaHUM C OJUHAKOBBIMH OTMETKAaMH 10 Pa3HbIM
HaOI0JaTENIbHBIM CTAHLUSAM pacrojiaralorcs OJIM3KO JApPYr OT JApyra, a B HEKOTOPBIX CIIydasX
COBIAMAIOT. DTOT ()aKT CBUAETEIBCTBYET O "paboTOCmOCOOHOCTH" MOJENHM B Pa3IMYHBIX TOPHO-
reoJIOTHYecKuX ycioBusiX 3amanHoro Jlonbacca um JaeT NmpeanoChUIKM K CO3JaHMIO oOwiei i
maxT 3anaaHoro Jlonbacca Mozien OCelaHus 3€MHOM MOBEPXHOCTU HaJl ABMXKYILIUMCS OUYHUCTHBIM
3a00eM.

Kaxxnas rpynna oJHOMMEHHBIX HM30JMHUM, NPUBEICHHBIX Ha pUC. 2, ObUIa paccMOTpEHa
OTJIEbHO, ¥ MO MPUHIMITY NPOCTOM apupMETHUEeCKON CepequHbl ONpPENeNIeHa Pe3yabTUPYIoLIas



JUHUS XPOHOU300CEeAaHNi. BCsi COBOKYITHOCTh pe3yAbTUPYIONIUX JUHUN 00pa3zyeT 0000IIEeHHYIO
MOJIEITb, KOTOPAst TIO3BOJISICT ONPEIEISITh MECTO U BpeMsI BOSHUKHOBEHHUS Ha 36MHOM IMOBEPXHOCTH
OCCIIaHUH OMpEJCIICHHOW BEIWYMHBI HAJ JBIDKYIIUMCS OYHMCTHBIM 3a00e€M Ha CTaJuu
(hopMUPOBaHUS MYJIB/IBI CIBIXKCHHS. DTa MOJIC)Ib, HA3BaHHAS HAMH XPOHOW30JMHEHHOH, ITOKa3aHa
Ha puc. 3.
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Puc. 3. XpoHounzonnHeHast MOAEIb Mpoliecca OCeAaHus 3€MHON OBEPXHOCTH

Hamu BbINOJIHEH aHalIM3 TOYHOCTH JIMHUM XpOHOM300cenaHuii o0oOueHHo moaenu. Ilpu
9TOM  OIpPENEesUIOCh  CPEIHEKBAJPaTHUYECKO€  OTKIOHEHHWE  HCXOJHBIX  M30JMHHUH  OT
pe3yabTUpYIOLIEH 0 OCH a0CIUCC, T.€. MOTPENIHOCTH IUIAHOBOTO M0JI0KeHHs. BBuay Toro, uro B
BepxHEHl '"3aMKOBOM'" dYacTH W30JIMHUM BBIMOJAKHUBAIOTCS, OTKIOHEHUS ONPEHSSUINCh B
TOPU30HTAJIBHBIX CEYEHUSIX MOJIEIH, UMEIOIINX HEKOTOPHIN OTCTYH OT "3aMKa" M30JUHUI. AHaN3
M0Ka3ajl, YTO ¢ HauOOJBIIMMH MOTPEUTHOCTAMU OIPEJENICHO MOJIOKEHUE U30JUHHUI C OTMETKaMu
0,05 u 0,1. IlorpemHOoCTH OmMpeAeNeHusl IIAHOBOrO MoJIoKeHUsT u3oJuHuu 0,05 m3ameHsdroTcs ot

0,11 o 0,6 (B monsix riyounsl H). [{st ocTanbHBIX M30JIMHUHN JUaNa30H U3MEHEHUS MOTPEUTHOCTEN
coctasmset (0,01-0,05)H.



Jlis ompeneneHus MOJIOKEHUS BEPXHUX (3aMKOBBIX) TOYEK JMHHUI XPOHOM300CEAaHUN
HCIIOJIb30BAaHbl PE3YyJbTaThl BBINIOJHEHHBIX DPAHEE HCCIEIOBAaHUN MaKCHUMAaJbHBIX OCEJIaHUU B
obmactu dopmupoBaHus Mynbabl caBuwxkeHus. CormacHo [10] monoxxeHne W BEIMYMHA
MaKCHUMAaJIbHOTO oOcelaHusi B (opMHUpyOIIelcs MyJbAe OMNHCHIBAETCS JIMHUEH OTHOCUTENbHBIX
MaKCHUMAaJIbHBIX OCe/laHuH, oKa3aHHOU Ha puc. 3. [lorpemHocTs, ¢ KOTOPOW 3Ta JIMHUS ONUCHIBACT
MaKCHMaJIbHbIE OCE/IaHNs, HE MpeBbIIaeT +£5% Kak 10 BeJIMYUHE, TaK U M0 HOJOKEHHUIO.

BoiBOabI.

B pe3ynbTare BBINOJHEHHBIX HCCIEJOBAaHUM Ha OCHOBAaHUM aHalM3a HaTypHBIX
MHCTPYMEHTAJIbHBIX MapKIIEHJepCKUuX HAOMIOACHUN 3a OceJaHMeM 3€MHONM IIOBEpXHOCTH Ha
yroibHbIX maxrax 3amnagHoro [lonbacca pazpaboTaHa XpOHOU30IMHEWHAs MOJienb (GOpPMHUPOBAHUS
MYJIbJbl CIBUXKEHUS. DTa MOJIENb MO3BOJIAET ONPEAeNATh Npopuiib KPUBOM OceaHusl B IJIaBHOM
CEUEHUU MYJIbJIbl HaJl IBUKYITUMCSI OUUCTHBIM 3a00€M IpH JH0O0M €ro MOJI0KEHUH OTHOCUTEIBHO
pa3pe3HOM MeYH.

Pa3pabotanHas Mojenb MOXKET OBITh HCIOJIB30BaHA JJIsl MPOTHO3MPOBAHMS OKHMJIAEMBIX
OCEJlaHUM TOBEPXHOCTH 0€3 BBIMOJIHEHUS CIIOXKHBIX U TPOMO3JIKUX MaTeMaTHYECKHX pPacyeTOB.
AHan0roB B MapKIIEHAEPCKON ITPAKTUKE XPOHOU3OIMHEHAS MOJIETb HE UMEET.

OneIT ¥ METOAOJIOTUSl MCCIENOBAaHUM, IMOJIyY€HHbIE NMPHU pa3paboTKe MOJENIH OCeNaHus,
MO3BOJISIIOT pa3paboTaTh MOJENM pPa3BUTUS JedopMaluii MOBEPXHOCTH M CO3AATh IEJIOCTHYIO
METOJMKY ONIpPENENICHUs CIBMXKEHUN M jaedopmaiuii NOBEpXHOCTH HAa MaJl0 M3YYEHHOH CTaauu
(GbopMUPOBAHUS MYJIBIBL.

Pe3ynbTaThl BBINOJHEHHBIX MCCIEIOBAHUN MOTYT OBITH MCIIOJIB30BaHbl JJIs pa3pabOTKu
MOJIENIU IpoLiecca CABMXKEHMSI Ha YTOJbHBIX IIaxTaX JIbBOBCKO-BOJBIHCKOTO MECTOPOXKACHUS U
paiionoB [{enTpanpaoro Jfonbacca ¢ ropu30HTAIBHBIM U TIOJIOTUM 3aJIETAHUEM YTOJIBHBIX TUIACTOB.
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