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OBIIAA XAPAKTEPUCTUKA PABOTHI

AKTYyaJIbHOCTh TeMbl. 3eMHasi Kopa M OCOOCHHO €€ KOHTHHEHTaJbhbHas 4YacTh B TOCIICIHHE
MOJIBEKA B CBSI3U C OypHBIM pa3BUTHEM LUBUIIU3ALIMH, POCTOM HACEJICHHs M KPYHMHBIX METarojMCOB
HAXOJUTCS TIOJT BO3/ICHUCTBHUEM CIIA0BIX, HO TIOCTOSHHO TPUCYTCTBYIONIMX MEXaHHMYECKUX BUOpAIUi,
MIPOU3BOAUMBIX MPH paboTe pa3HOOOPa3HBIX MPOMBIIUICHHBIX arperaroB, CPEICTB TPAHCIIOPTA U IPOUUX
YCTPOMCTB, CO3MaHHBIX YeIoBeKoM. OJTHUM U3 MIUPOKO PACTIPOCTPAHCHHBIX HCTOYHUKOB TEXHOTCHHBIX
KoJieOaHUN SABISIOTCSA 3/1aHUS U UHKCHEPHBIE COOPYXKEHHS, BO30Y)KIaeMble BO3IECHCTBHEM BETPOBBIX
nyJabCalluid M TEepelarlre CEeHCMUYECKHUE CUTHAJIbl B TPYHT. ODTO CO3/a€T MNPEANOCHUIKH s
BKJIFOYEHHSI CUTHAJIOB JAHHOTO THUIA B KPYT HEB3PBIBHBIX MCTOYHHUKOB CEHCMUYECKUX KOJEOAHUU st
MCCJIEIOBAaHUS TE€OJIOTHUYECKOW Cpefbl. YUHUTHIBAasl, YTO TAKOM CIOCOO MOJYyYEHUS] CUTHAJIOB SIBIISICTCS
OecraTHBIM, HCIIONIb30BaTh €ro 3aMaH4uBO. llpu 3TOoM HeoOxoauMma TOCTAHOBKA JI€TaJbHBIX
WCCJICJIOBAHUN CBOMCTB 3THX CUTHAJIOB JIJIsl Pa3paOOTKH SKCIIEPUMEHTAIBHBIX METOJUK. JTa aKTyalbHast
3a/lauya OTpakaeT MPAKTHYECKYI0 CTOPOHY MPOOIEMBI.

He MeHee akTyalbHO HM3Y4YCHHE TEXHOTEHHBIX CEHCMHUYECKUX CUTHAJIOB C (YHIAMEHTAILHOU
TOYKH 3pEHUS — Kak ee (haKTOpOB, MOCTOSHHO BO3/ACUCTBYIOIIUX Ha MOPOABI 36MHOW KOPHI B CBS3H C
HEYKJIOHHBIM POCTOM YpOaHU3aIMK U TEXHHYECKOTO OCHAIICHHSI TIPON3BOICTB. K HacToseMy BpeMeHH
HAKOIUIEH JIOCTaTOYHO YOEAMTENbHBIM HA0Op MaHHBIX O IMpolleccax B TEOJNIOTUYECKOW cpelne U B
KOHCTPYKIIHSIX ~ COOPY)KEHUH, MPOBOIUPYEMBIX TEXHOTEHHBIM BO3JCHCTBHEM, B TOM  YHCIE
BUOpannoHHBIM. [lepBbIM mIaroM sBiseTcs U3ydeHUe mapameTpoB BHOpamuii. He MeHee nHTepecHa
BO3MOXXHOCTh OTCJIKUBATh C UX MOMOIIBIO MpOIECChl B reojiornueckor cpene. [loctanoBka Takux
UCCIICJIOBAaHUN BakHA JUIsl PEIICHHs OHKOJIOTHYECKMX TMpodieM u obecrnedeHus Oe30macHOCTH
(YHKIIMOHUPOBAHUS TIPOMBIIIUICHHBIX 00BEKTOB, TOPOJIOB, TPAHCTIOPTHBIX ITYTEH H TIp.

KitoueBbIM MOMUTOHOM Ui WM3Y4E€HHUS TEXHOTCHHBIX BHOpaluii, B O0COOEHHOCTH BETPOBOM
TUHAMHUKH WHXCHEPHBIX COOPYXXCHHM, BBIOpaHA TEPPUTOpHUS T. ApXaHTelbCKa IO CIEAYIOIIUM
cooOpaxeHusiM. Bo-mepBbIX, Topojackas cpena ApxaHTeiabCKa MpEACTaBiseT co00i JOCTaTOYHO
CIOXHYIO (HO HE TMEpPEHACHIIIEHHYI0, Kak B MOCKBE) JTUHAMUYECKYIO CHCTEMY, DJIEMEHTaMH KOTOPOM
SBIISIIOTCS. BCE OCHOBHBIE OOBEKTHI aHTPOMOTEHHBIX BUOparuii. OMHOBPEMEHHO MPUCYTCTBYET MOTHBIN
Ha0Op BHEITHUX BO3JCHCTBHI: aTMOC(HEPHBIX, THAPOCPEPHBIX U KITUMATHIECKUX.

Bo-BTOphIX, B I ApXaHTelnbCKe 3HAYUTENbHBIC TUIOIIAIU 3aHMMAIOT TaK Ha3blBaeMble clia0ble
TPYHTHI, B TIepBYI0 odepenb Topdsiauku. [IpucyrcTBue WX B paspese sSBISETCS OOBEKTOM 0CO00TO
BHUMaHUSl Kak reo(u3ukoB, Tak u crpouteneil. CnaOble TPYHTHI YBEJIUYHBAIOT CEHCMUYECKOE
BO3/ICHCTBUE HA 3/1aHMs (pacyeTHYIO OATbHOCTH). Kpome TOro, oHM XapakTepu3ylTCs 3HAUUTEIbHBIM
nepepacnpezeieHueM HalpsHKeHUH M JOCTaTOYHO OBICTPHIM M3MEHEHHEM MX CBOMCTB BO BPEMEHH, UTO
BJIVSICT HA COCTOSIHUE WHXKEHEPHBIX OOBEKTOB — MPHUBOAUT K HEMPOTHO3HPYEMBIM OCaJKaM 3JaHUN U
COOPY)KEHHUH, NX KpEHaM U, B KOHEYHOM HTOTe, K aBapHsIM.

WMHCTpyMEHTAIBHBIT MOHHTOPUHT COCTOSTHUS 3JaHUH BBIMONHICTCS B OCHOBHOM C ITOMOIIBIO
METOAMK, KOTOpble MOXKHO pa3feluTh HAa TPU TPYIIbI, pa3IHyaoOlIUecs CHoco0aMH MOMy4YeHUs
BOJIHOBBIX TTOJICH U IPUMEHSIEMBIMHU CXeMaM# 00pabOTKH.

1. VckyccTBeHHOE BO30YXK/IeHHE KONeOaHH 3AaHUi ylapaMy pa3HOW CHJIBI TIO 3aHUIO WM BHE
ero (lllaxpamanvsn u Op., 1999). OCHOBHbIE HENOCTATKH CBSI3aHBI C HEOOXOAMMOCTBIO CO3IAHUS
UJCHTUYHOTO BO3JICHCTBYIONIETO CUTHANA JJIsl HAKOIIJICHUS OTKIIMKA; TIOCTYIHBI JIUIIb OTAEIbHBIE YaCTH
3J1aHUSl.

2. BozzeiicTBue Ha 31aHME€ MUKPOCEICM U MX PETUCTPAllda Ha KOPOTKUX MPO(UILX B 3MaHUH C
MOCIIEAYIONIEH KOPPEISIUOHHON 00paboTkoil. Takas mMeTonuka akTUBHO pa3padarbiBaeTcs B Cubupu
(Cenesnes u op., 1999). PaboTsl OpHEHTHPOBAHbI Ha 37aHUS W JIUIIhL KOCBEHHO 3aTParuBarOT CBOMCTBA
TPYHTOB OCHOBaHHUSI.

3. HMcnonb3oBaHue B KadecTBE MCTOYHHKA COOCTBEHHBIX KoyieOaHUWIl 3MaHUil, BO30YKIAaeMOTO
MOCTOSHHO ~ TPHUCYTCTBYIOIIUMH  MYJAbCAIUSIMU  aTMOC(EpPHOTO  JaBieHHs.  Peructpupyrorcs
OJTHOBPEMEHHO MYJbCAIlMK JaBJIC€HUs U BETPOBBIe KojieOaHus 3manus. HabGnromeHuss MOTyT BECTUCH B
OJTHOW TOYKE, B TOM YHUCJIC BHE 3JIaHUs, ITO IO3BOJIIET CYIHTh O COCTOSHUM 3IaHHS B IEJIOM U
U3MEHEHUSX B TPYHTaX OCHOBaHHUS; JETallbHOE OOCIeOBaHWE 3IaHMSI MPOBOASTCS B HECKOIBKHX
KIIFOYEBBIX TouKax (FOoaxun u op., 2004, Ocmpeyos u op., 2004).
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Wnes Ttakux HaOmomeHuit paspabarbiBajlach HAaMH W pE3ylbTaThl MPEACTABICHBI B
JTUCcCcepTalMoOHHON pabore. OCHOBHOW yIop Jenajics Ha HCCIeAOBaHUE HHXKEHEPHO-CEeMCMMUYECKHX
rapaMeTpOB OCHOBAHMM 34aHUI U TOPOACKUX TeppUTOpUid. [IpoBOAMINCE CONOCTABIEHHE IPOYHOCTHBIX
CBOMCTB M ceHCMUYECKOe MHKPOPAOHUPOBAHUE C OMNpeeIeHUeM MpUpalleHui OalIbHOCTH U
YCKOpEHHI B JOJISIX g. DTO OYEHb BAXHO TNPHU PEIICHUH TMPOOJeM pa3MelieHus: 0OBEeKTOB 0CO00i
BOXHOCTH TaKWX, Kak aromHas temiodiekTpoctannus (ATOC), ruaposnekrpoctanius (I'D9C),
IPOTSKEHHBIE Ta30IPOBOJBI U JIP., COMPOBOXK/IAEMbIX 3a/ladaMU BBISIBJICHUS pa3pbIBHBIX HapylIEHUH B
BEpPXaX 36MHOU KOPBI.

O0beKT HCCIAEI0BAHUA: CEHCMHUYECKHE IIOIs, CO3JaBacMble COOCTBEHHBIMH KOJIEOAHHUSIMU
WH)XCHEPHBIX OOBEKTOB, 3/IaHUS U HHXXEHEPHBIE COOPYKEHHUS, T'PYHTHl OCHOBAaHUSA (PYHIAMEHTOB,
BEPXHsA 4acTh 36MHON KOpPBI, BIUIOTH /10 IOAOUIBBI OCAJ0YHOI0 Y€XJIa, pa3pbIBHbIC HAPYILIECHHUS.

Heab — co3panne reoru3nueckoro MOOMIBHOTO, TEXHOJIOTHYHOTO U SKOHOMHYHOTO CII0c00a Jist
U3yUEHUSl UHKEHEPHO-CEHCMUYECKHUX NapaMeTpPOB TPYHTOB HA TOPOACKUX TEPPUTOPHUAX U IUIOLIAJKAX
CTPOUTENbCTBA, Ui OOCIENOBaHMS KOHCTPYKTUBHOM IEIOCTHOCTH 3[aHHM C NPUMEHEHUEM
Hepa3pyILIaIIUX TEXHOIOTUH.

Jl71s noCTHXKEHUS TOCTABIEHHON e ObLII0 He0OXO0UMO PEIIUTh PsIJl 3a1au:

— HCCIIeI0BaTh MapaMeTPbl BETPOBBIX KOJIEOAHUI 31aHUM, UCIIONb3YEMBIX JUIsI MPOCBEUMBAHUS
Cpenpl;

— pa3paboTaTh TEXHUYECKOE 3a/laHUE Ha CO3[JaHUE CIENMAIBLHO OPUEHTHPOBAHHON ammaparypbl
pPETUCTPALINH;

— IPEUIOKUTH TPOCTPAHCTBEHHO-BPEMEHHBIE CXEMbI HAaOII0/IEHUM;

— pa3paboTath crtocoObl 00paOOTKH TaHHBIX;

— IIpoBeCTU ONPOOOBaHNE HAa TECTOBBIX HAaTYPHBIX OOBEKTAX.

IIpakTHyeckass HEHHOCTh U peaju3anus padoTbl — JaHHAsg paboTa UMEET, B MEPBYIO O4Yepeb,
IPAKTHUYECKYIO0 HAIPaBIEHHOCTh B O0JACTH WH)KEHEPHOM CEHCMOJIOTHH, SKOJIOTHMH U CTPOUTENHCTBA.
[IpenctaBineH TEXHOJOTHMYHBII W HSKOHOMHYHBIM CMOCO0, NpPUMEHEHHWE KOTOPOTO B  pa3HBIX
MoAM(UKAUAX TO3BOJISIET OMNEPAaTHMBHO 0OCIENOBaTh COCTOSHUS 3/1aHUN W KapTHPOBAaTh TPYHTHI
TOPOACKUX TEPPUTOPUN HA JIFIOOBIX TUIOIIAAKAX MPAKTHUYECKH 0e3 OrpaHHMYeHHs MPUMEHUMOCTH U 0e3
OCTaHOBKHM IIPOM3BOACTBA WM JKU3HEAEATENbHOCTH. CyllecTBEHHO, 4YTO NPHUMEHEHue crocoda
MO3BOJISIET BECTU PEKOTHOCHUPOBKY Ui OoJiee JeTadbHBIX paldoT (Hampumep, celicMOpas3BENKH) MPHU
BBISIBJICHUH Pa3pbIBHBIX HApYLIEHUH B 0ocajodyHOM uexje. Pabora mpeacraBiser MHTEpeC A HAyK O
3emiie, T. K. POBOAMTCS MCCIENOBAHUE B3aUMOJEHCTBUS reocdep IIaHeThl — aTMoc(epbl U BepXHE
JacTu 3eMHOM KOphl. [Ipemnaraemplii cioco® MoxkeT ObITh 3(h(heKTUBEH TPU MPOBEICHUH ONIEPATUBHOTO
MOHUTOPUHIA COCTOSIHUSI TPYHTOB OCHOBAHMI CYIIECTBYIOIIMX 34aHUN MU 3aCTPOEHHBIX TOPOACKUX
TEPPUTOPUIL.

PaGora BemonHsiack B cooTBeTcTBUM ¢ MiiaHoM OHUP MuctutyTa skomormdeckux mpoliem
Cesepa ¥YpO PAH (MSIIC ¥pO PAH) mo teme «M3yueHue mosed HanpspKEHUW U B3aHMMOJEHCTBUS
reochep mo reodusMUECKUM U  ceilicMolorMueckuM JaHHBIM Ha EBpomeiickom  CeBepey,
Ne 01.2001.15370.

Hayunasi HoBU3HA padoThI

1. Ilpennoxen HOBBIA crioco0 M pa3paboTaH HAOOp COBPEMEHHBIX TEXHOJOTHH Il M3Y4YECHUS
WH)XEHEPHO-CEHCMUUECKUX TapaMeTPOB U KOHCTPYKTHUBHOM IEJIOCTHOCTH 3AaHHI; CIOCOO SKOHOMHYEH
Y TI03BOJISIET ONIEPATUBHO IOJIY4aTh PE3YJIbTaThI.

2. B kaxJ0ii U3 COCTaBHBIX YacTed crocoba MpenioKeHbl HOBBIE MOAXOABI M OPUTHHAIbHbBIE
MyTH PEIICHUS:

— HCIIONIb30BaHbl BETPOBBIE KONEOAHWS 3AaHMM A OOCIeAOBaHUS HMX LEJIOCTHOCTH U IS
IIPOCBEUYMBAHMS TEOJIOTMYECKON cpeabl palioHa pa3MElIeHHs] CTPOUTENbHBIX OOBEKTOB (M3ydeHHE
CBOMCTB TpPYHTOB OCHOBaHHUM, CEHCMUYECKOE MHMKPOPAHOHUPOBAHHE TOPOACKUX TEPPUTOPUN U
BBISIBJICHHE PAa3pbIBHBIX HAPYILIEHU!N B BEPXHEH 4aCTH 3€MHOU KOPBI),

— IpeIoKeHa cXeMa MPOBEICHUS TOYSUHBIX MAJIOKaHATBHBIX CEMCMOMETPUYECKUX HAOTIOMEHUI
¥ 1oA00p anmnapaTypHbIX CPEACTB,

— TmpoBeJeHa 00padoTKa M MHTEpPIpETalns JTaHHBIX, B TOM YHUCIIe C IPUMEHEHHEM TEXHOJIOTHM
KapTUpoBaHUs J1e(DEKTOB 3MaHUN M OCOOCHHOCTEH CTPOEHHUS TE€OJIOTHUECKOW Cpeibl Ha OCHOBaHUU
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JUHAMHYECKUX XapaKTEPUCTUK BOJIHOBBIX IOJEH, CO3/1aBaeMbIX KojleOaHUSMU 34aHUH MO A€HCTBUEM
BETpAa.

O00CHOBAHHOCTD Pe3yJIbTATOB — OTPENIEISIETCS UCTIONIb30BaHHEM KaTMOPOBAaHHOM anmaparyphl,
MOJTBEPKAACTCS] CTATUCTUYECKUM aHAIM30M M MOBTOPSIEMOCTBIO PE3YIBTaTOB U MX COITIACOBAHHOCTHIO
C JaHHBIMM JIPYTUX METOMHUK.

3amuniaeMplie IMOJI0KECHUA

1. CoOcTBeHHbIE KOJ€OaHUs 34aHUN U COOPYKEHUH, BO30Y)K/1aeMble BETPOBBIM BO3/IEHCTBHEM,
JTOCTYIHBI 111 CEHCMOMETPUYECKUX HAOIIONEHUN U COCTaBISIOT OCHOBY HOBOTO MHCTPYMEHTAIBLHOTO
croco0a OLIEHKM U MOHUTOPHHIAa MHXEHEPHO-CEHCMUYECKUX MapaMeTpPOB IPYHTOB U KOHCTPYKTHBHOM
[EJIOCTHOCTH OOBEKTOB, MPUTOAHOTO JAJISl HIMPOKOTO Kjacca OObEKTOB, HE HApYIIAIOLIETO TOPOJICKON
Cpenbl U JeSITeHbHOCTH MPOU3BOJICTBEHHBIX M KHIIBIX O0OBEKTOB.

2. Peanmzanms cnocob6a  oOecneunMBaeTcs  HOBBIM — THUIIOM  TOJIEBOM  ammaparyphl,
OCYILECTBIISAIONIEH OJHOBPEMEHHYIO 3alliCh BapHalMidi arMoc(epHOro aBieHHss MHUKpoOaporpadoM u
TPEXKOMIIOHEHTHYIO PETUCTpali0 MUKpoceiicM B Touke HaOmiofeHuil. Paspaboran u ompoboBaH
anmnapaTypHO-IpOrpaMMHBIH KOMILJIEKC, BKJIIOYAIOIINH 11 (poByIO MOPTaTUBHYIO
BBICOKOUYBCTBUTENBFHYIO 0apO-CeCMUYECKYI0 CTAaHIUMIO U alTOPUTMBI OINEpaTuBHON 00paboOTKH
JAHHBIX, OCHOBAHHBIE HA aHAIM3€ JMHAMUYECKUX XapaKTEPUCTHK BOJHOBBIX IOJIEH BETPOBBIX
Kojie0aHui.

3. Croco0, HCIONb3YIOUIMIl BETPOBBIE KOJIEOAHUS, BKIIIOYAET PsJ TEXHOJIOTHUH IPOBEACHUS
HATYpHBIX HaONIOJACHUI, OPUEHTUPOBAHHBIX Ha OOCIENOBaHUS 3JaHUM M HA TOJYYEHHE HWHKEHEPHO-
CEHCMHUYECKUX NapaMeTPOB TEPPUTOPHIl. OTINUUTETLHON OCOOEHHOCTHIO CXEM HAONIOEHMUSI SBISIOTCS
TOYEYHBIE HW3MEPEHMs, MPOU3BOAMMBIE B TEUCHHE HECKOJIbKHX YacoB C IOCJIeI0BaTeIbHbIM
nepeMenieHrueM 1Mo 00bekTy. Pa3paboraHbl H ONpoOOBaHbI TEXHOJIOTHH:

— OIICHKU COCTOSIHUS KHIIBIX U OOIECTBEHHBIX COOPYKCHHM, apXUTEKTYpHBIX MaMSTHUKOB U
ABAPUIHBIX 3IaAHUH,

— CEeHCMHUYECKOTO MUKPOPaOHUPOBAHUS Ha MMPUMEPE LIEHTPATBLHOM YacTH I. ApXaHTebCKa,

— BBISIBJICHHsI Pa3pbIBHOIO HApyIIECHUs B BEPXHEW 4acTHU 3€MHOM KOpbl benomopcko-/IBUHCKOTO
CElCMOAKTUBHOTO paiioHa ApXaHTeJIbCKOH 001.,

—  TpOBEIEHUS  HMHKXEHEPHO-CEMCMMUYECKOM  PEKOTHOCUUPOBKM I pa3MELeHUs
CEHCMOJIOTMYECKUX CTAaHUUNA APXAHTEIbCKOM CETH.

Anpob6auusi. IlpencraBnennas paboTa, B OCHOBHOM, OKCIEpUMEHTAJbHAs, MaTepuabl
MOJTy4YeHbl aBTOPOM JIMUYHO M B coaBTopcTBe. Ee HOBHM3HaA 3akperieHa mareHToM «Croco0 OLEHKH U
BbIOOpa yYacCTKOB TEPPUTOPHUM JUIsl BO3BEJACHHUS COOPYXEHHM pa3iuuHOro HazHaueHus», RU 2242033
C1, mpuopuret 12.02.2004. Pe3ynprarsl paboThl OUIH OMYOJUKOBAHBI B 35 CTAThSIX U JIMYHO JIOJOKCHBI
Ha KoH(epeHIMsIX: MononexHas MexayHapoaHas koH(pepenmus «Ikonorus 2003», T. ApXaHTenbCK,
2003 r; MexnynapoaHas koHpepeHUs «OIBIT CTPOUTENBCTBA W PEKOHCTPYKIMU 3MaHHH |
COOpPY)KEHHH Ha cialplx TIpyHTax», I Apxanrensck, 2003 r; MexnyHaponHas KoH(epeHIus
«CTpoeHue, >kuBas TEKTOHHKA W JUCIOKAIMM IIATPOPM M HUX TOPHO-CKIATUATBIX OOpamiIeHUil»,
. Mocksa, 2003 r.; V Ypanbckas MoJo/iexHasi HaydHasl 11Koja 1o reodusuke, 1. ExatepunOypr, 2004 r.;
VII CepreeBckue urenus, Mocksa, 2004 r.; VII I'eopusnueckue urenuss umenu B.B. denwpiackoro,
Mocksa, 2005 r; VI VYpanbckas MononexHas HayyHas Imkojia mo reodwusuke, Ilepmb, 2005 r; XI
Mexnynaponnass koHpepeHuus «CTpoeHue, TreoMHAMHKa W MHUHEpareHeTUYeCKHe MPOIECChl B
mutocheper, T. CoikrbiBKap, 2005 r; VII VYpambckas MonopexkHass HaydHas MIKOJIA MO TeOo(U3HKE,
ExarepunOypr, 2006 .

CtpykTrypa paboTsl: BBeAcHHE, 5 TiIaB, 96 pucyHKOB, 15 Tabnwil, 3akitodcHHE, 3 TPUITOKCHHUS.
O6bem pabotsl 170 cTpanun, oubauorpadus BkiatodaeT 173 HaMMEHOBaHUSI.

ABTOp BbIpaXaeT NIyOOKyl0 OJaroJapHOCTb CBOEMY HAy4dHOMY pPYKOBOAMTENIO WIEHY-
koppectnionzienty PAH, noktopy reomoro-mMuHepalorndeckux —Hayk, mpodeccopy Demmkcy
Huxomnaesuuy Onaxuny. OcoOyro mpu3HATEIBHOCTh aBTOP aIpECyeT JOKTOPY (PU3UKO-MaTEMaTHYECKUX
Hayk Haranmuum KoncrantuHoBHe KamycTsH 3a HayyHble KOHCYJABTAllMU. 32 TBOpYECKOe OOIIEHHE U
JUCKYCCUU IO OTJENbHBIM BONpOCaM aBTOp Npu3HareneH akaaeMuky PAH B.B. Anymikuny, A.I.-M.H.
B.N. Makaposy, n.r.-m.H. FO.K. lllykuny, a.r.-m.H. U.B. Ananbsuny, corpyaaukam [THUMDII xuneix u
OOLIECTBEHHBIX 3/1aHuM, coTpynHUKaM MWHctuTtyta skomormyeckux mnpobinem Cesepa YpO PAH
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E.B. lIlaxoBoi, b.I". bacakuny u 1.JI. IBanoBoii, corpynuukam Conosernikoro my3sest JI.A. ITeTpoBckoii u
A.H. Cob6oneBy. ABrop Omarogaper aupekropy Mactutyra a.r.-m.H. F0.I. KyTuHOBY 3a KpuTHueckue
3aMe4aHusl, CIOCOOCTBYIOIME YCUIIEHUIO apTyMEHTALMM CAEaHHBIX BBIBO/IOB. 32 COBMECTHYIO paboTy
U BCECTOPOHHIOK TIOMOIIL aBTop Omaromaput K.T.H. A.W. MomkyHoBa, @.III. UcnamaypoBa u
K.A. MomikyHoBa.

COLEPXAHMUE PABOTBI

B rnaBse 1 mpoBeneH KpaTkuii 0030p paiioHa MCCIENOBAaHUS, BKJIIOYAIOIIETO I. ApXaHTEJbCK.
[IpuBenensl  reonoruyeckue, TEKTOHUYECKUE,  (Qu3UKo-reorpaduyeckue, celicMuueckue U
KJIMMaTHYECKUE XapaKTepUCTUKU paiioHa. V3yueHue cepun KapT- TEeKTOHHUECKUX, OJIOKOBOTO CTPOCHHS
0CaAJIOYHOTO YeXJia, CEHCMUYHOCTH, MATHUTHBIX W TPaBUTAIMOHHBIX aHoManuu (Tpughonos, 1996;
FOoaxun, 2002 u op.) noka3bIBaeT, 4To I. ApXaHTeJIbCK PACHOIOKEH B CJIOKHOM IreosIoro-reopu3nueckon
00CTaHOBKE, TPUTOM Ha CEHCMOAKTUBHOM TEPPUTOPUH, B BEpXaxX 3€MHOW KOPBI KOTOPOH BBIACISIOTCS
pa3pbIBHBIE HapyllleHUsA. TeM He MEHee, HHCTPYMEHTAIbHbBIE JaHHBIE O MECTOIOJOKEHUH Pa3IOMOB U
CTENEHU UX AKTUBHOCTH MPAKTUYECKHU OTCYTCTBYIOT.

Ocoboe BHUMaHHE YICIAJIOCh MHXCHEPHO-TEOJIOTUYECKON  U3YyYEeHHOCTH TEPPUTOPHH
I. ApXaHreiabCKa, UMEIOTCS JaHHbIEC 110 CKBAKMHAM, MPEACTABIEH T'€0JIOTMYECKUN pa3pe3 LEHTPAIbHOU
yactu ropofa (Heszopos, 2000). IIpakTndecku Ha BCE TEPPUTOPHHU I. APXaHTEIbCK Pa3BUTHI TOPSHBIC
OTJIOKEHHUSI MOITHOCTBIO OT 3710 16 M (75% muiomiaan) 3a UCKIIOUEHUEM Y3KOM MOJIOCHI BAOJIb Oepera p.
C. [IBuHa, r1e BBIXOAAT MOPEHHBIC OTIAMKEHUSA. DTO ONpeAessieT HeONaronpusaTHbIE Il CTPOUTEIHCTBA
ycioBusi Ha Oojblueld 4Yactu Ttepputopun ropona. [lpucyrctBue cimos Topda B COUETAaHUU C
KJIMMaTHYECKUMH OCOOEHHOCTSIMH OCJHa0NseT HECYIIyl0 CIIOCOOHOCTh OCHOBAaHMU 37aHUU, YTO
IIPUBOJUT HE TOJIBKO K YIOPOXKAHUIO CTPOUTEIBCTBA, HO M CYIIECTBEHHO OCIJIOKHSIET HKCIUTYaTalHIO
COOpYKeHHUH. MIME0TCSI MHOTOUNCIIEHHBIE IPUMEPBI, MITIOCTPUPYIOIINE NOCIEACTBYS POCAAKH ITPYHTA
U CBS3aHHBIX C JTHM HApPYIICHHWH B KOHCTPYKIUSAX HWHKCHEPHBIX coopyxkenuit (Heszopos, 2000
Hes3zopos, Kybacos, 2001). CymecTBeHHO, YTO K HEOIarompUsATHBIM Ui CTPOUTENILCTBA MH)KEHEPHO-
TCOJIOTUYECKUM YCJIOBUSIM TOpPOAa MOXKET OBITh J00aBieH emie ceiicMudeckuii 3h(PEKT OT MECTHBIX
semuerpsicennit (FOdaxun, @panyyzosa, 2001).

Jlo mpoBedeHHWS HAIIMX HWCCICNOBaHMA HE OBUIO TPEACTABICHUH O CEHCMHUYECKOM
MHUKPOpPaiOHHPOBAaHUH TEPPUTOPHUHU roposa. Takum oOpazom, pazpaboTka crocoda HHCTPYMEHTAIBHOTO
UCCJIEIOBAaHUs, TO3BOJISIIOLIETO ONEPATHUBHO OLICHUBAThb COCTOSIHME TIPYHTOB W HMH)KEHEPHBIX
COOPYXXCHHUH, OINpENeNsaTh NpUpaleHus OalIbHOCTH U YCKOPEHHUE CHIIbI TSXKECTH, CTAHOBUTCS BEChMa
aKTyaJIbHOM.

I'naBa 2 mocesimeHa O0OCYXACHUIO CYHIECTBYIOIIMX METOAMK OOCIEIOBaHUS TOPOJICKUX
TEPPUTOPHI — OCHOBAHHUI COOPYKCHHI U TIPOBEICHUS ceiicMudeckoro Mmukpopaiionupoanusi (CMP). B
CBSI3U C TEM, 4YTO MpoOiieMa 3axXBaThIBAaeT pa3HbIE OTPACIAM 3HAHUM, NPENCTaBIEH pAI 0030pOB,
BKJIFOUAOIIINX

- OCHOBHBIE IPUHIUIIBI CEICMUUYECKOTO MUKPOPAOHUPOBAHUS U CYLECTBYIOIINE METOIUKHU ISl
ACeWCMHMYHBIX WJTU TIaT(QOPMEHHBIX PallOHOB;

- CTPOUTENIbHBIE HOPMATUBBI JUIsI OCHOBAHUM COOPYKCHHUM U TMHAMUKU KOHCTPYKLIMA;

- COBPEMEHHBIE MPEICTABICHUS O TEXHOICHHBIX CEHMCMMYECKUX BO3IEHCTBUAX HA TEPPUTOPHUAX
TOPOJIOB;

- OCHOBHbIE TpeOOBaHUS K TEXHOJOTUSAM MCCIEA0BaHUN HHKEHEPHO-CEHCMOIOTHYECKUX
[IapaMeTPOB U KOHCTPYKTUBHOM LIEJIOCTHOCTH COOPYKEHUH.

[IpoBenennsblil aHanu3 nokasbiBaeT, 4To 3agaun CMP pemanucs B OCHOBHOM ISl CEUCMUYECKHU
OIIaCHBIX PalOHOB, B MEHBUICH CTENEHU — I PaliOHOB C BEYHOMEP3IIBIMU I'PyHTaMHU. B cTpouTEeNnbHBIX
HopmatuBax (CHull II/7-81*) nna 3maHumii OOIIETO ¥, YaCTUYHO, CIICIIMAIIBHOTO Ha3HAYeHUs B
aceicMUYHBIX paiioHax He TpeboBasoch mnposeraeHrne CMP, paGoTbl BBIMOTHSIUCH TONBKO IS
crenuanbHbiXx 00bekTOB — ADC, I'DC wu np. ([IHAD-4.1-87; Casuu, Cmenarnos, 2004). ns
CEHCMOAKTUBHBIX PAallOHOB MCIIOJIB3YIOT METOAMKH, OCHOBAaHHBIE HA MECTHBIX 3€MIIETPSICEHUSX,
B3pPBIBaX WIH 10 MUKpoceiicMaM (Medseoes, 1962, I'vases, pyocunun, 2004).



MuxkpoceiicMuueckie KojleOaHHWs TpyHTa HPEICTaBIECHbI CYNEpIIO3ULMEN BOJHOBBIX IOJIEH
pa3HBIX TUIIOB U OT IIUPOKOTO HAabopa MCTOYHUKOB (Puikyros, 1967). Vicnonb3oBaHHe MOBEPXHOCTHBIX
JUIMHHONIEPUOJIHBIX BOJH OT YJAJCHHBIX HMCTOYHHMKOB (B OCHOBHOM IIPUPOJHOIO TE€HE3Hca), JIEIIO B
OCHOBY METOJMKH CEMCMOpaOHUPOBAHMS, IMPOKO pa3BHUBaeMou 3a pyoexom (Nakamura, 1989;
Zaslavsky et al., 2003). Hac unTepecoBana apyras cOCTaBHasi 4aCTh MUKPOCEHCM — KOPOTKONIEPHUOHBIE
ceiicMuueckue myMbl B auanazone vyactot 0,5-40 I'u. ITapameTpbl KOpOTKONEPHUOAHBIX MUKPOCEICM B
3HAQYUTEIBHON MEpe 3aBUCAT OT I'PYHTOBBIX YCIOBHUH: OT CEMCMUYECKOM KECTKOCTH I'PYHTA, INIOTHOCTH
U MOIIHOCTH OTACNBHBIX cioeB ([lImeiindepe, 1986, Anmuxaes, 2001). Ha Topoackux TeppUTOPHUIX
IPUPOAHAS COCTABIISAIONIAs, KakK IIPaBUJIO, IIOJABISAETCS WHIYCTPUAJIBHOW KOMIIOHEHTOH. Takum
00pa3oM, HHTEHCUBHOCTh MHUKPOCEHCM 3aBUCUT OT pa3MeIlleHUs U 0COOEHHOCTEH NCTOUHUKOB, a TaK ke
OT CBOWCTB TPYHTOB. OJTa 3aBUCHMOCThH I103BOJISIET HMCHOJIb30BaTh MHKPOCEMCMBI OT TEXHOTE€HHBIX
MCTOYHUKOB JJIS1 3371a4 CEMCMUUYECKOTO MUKPOPAHOHUPOBAHHS.

O030p CTPOUTETHHBIX HOPMATHBOB JISi OCHOBAHWH COOPYKEHUH M JMHAMUKUA KOHCTPYKIIMN
(CHull 2.02.01-83%*, CHull 2.01.07-85*) moka3bIBaeT, 4YTO IyJbCAlMH aTMOC(EPHOTO JTaBICHHS
BBI3BIBAIOT KOJIEOAHUsI OOBEKTa, B CBSI3M C ITHM PAcCMaTPUBAIOTCS OCOOCHHOCTH BETPOBOTO IMOTOKA:
BO3/ICHCTBHE BETpa Ha 3/IaHUS M COOPY)KEHHS, HOPMATHUBHBIC 3HAYEHUS CPETHEH U MYIbCAllMOHHOU
COCTABJISIFOIIECH BETPOBOM HArpy3KH; pacueT IMYJbCAlMOHHOW COCTABJISIONIEH BETPOBOTIO JABJICHHS Ha
3[laHUE; JOMYCTHUMbIE YCKOpPEHMs KojieOaHWi 3[MaHUs; ONpeesieHHe 4YacTOT COOCTBEHHBIX KoJeOaHUM
COOpPYKCHUU U 3IaHUMN.

VYuurteiBas, 4T0 AMHAMHKA COOPYKEHHUS TMEpelaeTcss B TPYHThl €r0 OCHOBaHUS, MpPUBEICH
KpaTkuii 0030p O0COOEHHOCTEH TNPOEKTUPOBAHHMS OCHOBAaHHHM COOPYKEHHH, MEpONPHUSITHHA O
YMEHBIIEHUIO Ieopmaliuii OCHOBaHUHN W BIHMSHUS WX HA YCTOMUYMBOCTH coopyxkeHus: (CHull 2.02.01-
83*). IlpumeHeHne OnpeneNeHHBIX KOHCTPYKTUBHBIX MEPONPUSATHA M MpeoOpa3oBaHUE CTPOUTEIHHBIX
CBOMCTB TpPYHTOB OCHOBAHHS TO3BOJISIIOT YMEHBIIUTh «UYBCTBUTEIBHOCTH» COOPYKEHUH K
nedopMaIusM OCHOBaHUS.

Paboramu mocnegnux ner (I ynma, Pacmoeu, 1979; Huxonaes, 1994; Mupszoes u op., 1987,
Manosuuxo, Hnamos, 2001; [aecunes, 2002; Kanycmsan, 2003) mnokazaHO, 4YTO aHTPOIOTCHHOE
BO3/ICHCTBHE HAa 3€MHYIO KOPY MPHUBEIO K M3MEHEHHUIO CEHCMHUYECKOro pekuMma psifa pailoHOB, B TOM
YHClie K BOSHUKHOBEHHIO HAaBEJEHHON CEHCMUYHOCTU. DTH BO3AECUCTBUS B OCHOBHOM CTaTUYECKUE WU
MeaJeHHO MeHstomuecs. [loMuMo HHMX, COBpEeMEHHBIE MPOU3BOACTBA HEOTAECTUMBI OT MEXaHMUYECKHX
BUOpalnii, cO31aBacMbIX NpU padoTe KPYHHBIX 3JIEKTPUYECKMX MAlllMH, TpaHcmopTa U T. 1. Takue
BO3ICMCTBUS TaKXkKe MPOBOLUPYIOT 3HAYUTENbHbIE H3MEHEHHS (U3UKO-XUMUUYECKUX CBOWCTB CpEIbl
(Kanycmsan, 2002). Takum o0pa3oM, HEOOXOAMMEBI JIeTadbHBIC MCCIIEAOBAHUS IO OIIEHKE WHKCHEPHO-
TeOJIOTMYECKUX TapaMeTpPoB, 4YTO HEPa3pbhIBHO CBSI3aHO C TMOCTPOCHHEM KapThl CEMCMHYECKOTO
MUKpPOpPaOHUPOBAHUSI TEPPUTOPHUH.

[TpuBenen 0030p CyIIECTBYIOIIUX METOIOB 00CIEIOBaHUS 3JaHUI 1 MHKEHEPHO-TE0IOTHYECKUX
napaMeTpoB OCHOBaHUN. (OCOOEHHOCTBIO SBISETCS TO, YTO COOPY)KEHHUS M TPYHTHl HU3y4yaroTcs
HE3aBHCUMO. bBombIioe KOJIMYEeCTBO CHOCOOOB HalleJIeHO Ha OOCIENOBAaHHME T€OJIOTMYECKOM cpenbl
(Meoseoes, 1962; Aumonenxo, Aouxos, 1976, Bacunenxo, 1972; Jhromoes, 2001). Obcyxnaercs psn
croco6oB 1o obcnenoBannio coopyxkennit (Ceneznes u op., 1999; Axmuenas ceticmonocus ¢ MOWHbIMU
subpayuonuvimu ucmounuxamu. I1oo peo. Luoyrvuux, 2004, Llaxpamanvan u op., 1999; Ocmpeyos u
op., 2004, Jlopogees u op., 2005), nepBulii Hanboee OIM30K K paccMaTpuBaeMoMy B quccepTanuu. Ero
ujiess OCHOBAaHA Ha BBIICJICHUU CTOSYHMX BOJIH, KOTOpBIE (DOPMHUPYIOTCS B WH)KEHEPHBIX COOPYKEHHSIX.
AHanu3 GyHKIMH KOTEPEHTHOCTH 3alKce, MOJyYeHHBIX B Pa3HbIX TOYKAX 3/IaHUS, 1a€T BO3MOXKHOCTH
BBIJICIUTh CTOSIYME BOJHBI NPH COOCTBEHHBIX KOJNEOAHUSAX 3[daHMIA; MOCTPOCHUE AMIUTUTYIHBIX W
¢$a30BBIX pacrpene’eHnii Mo 00beMY COOpPYKEHHUS TMO3BOJSIET BBIIBUTH Je(GEKThl KOHCTPYKIUU H
ocnabnennele Mecta. HemoctarkoM crocoba SIBISETCS BO3MOXHOCTh OIIMOOYHOTO BKIJIIOYECHHUS B
00paboTKy KkoneOaHUM, HaBEACHHBIX Ha 3/1aHUE OT JPYTUX OOBEKTOB MPH YCIOBUU IMOIXOMSAIIETO
COOTHOIIEHHs 4acToT. KpoMe TOro, M3MEHEHHs1 B TPYHTaX OCHOBAaHHSI MOTYT OBITh BBISBIICHBI JIMIIb
OTIOCPEI0BaHHO.

B ocHOBe paccmarpuBaeMoro B JUCCEPTALMOHHON paboTe crocoda JeKUT IPEACTaBICHNUE O TOM,
YTO BCSIKO€ MH)KEHEPHOE COOPY)KEHHE SBISETCS TEXHOTCHHBIM MCTOYHMKOM MEXaHMUYECKHX BHOpaIuii ¢
XapaKkTEepHBIMU IapaMeTpaMH, ONPEACNAEMbIMH KOHCTPYKIHMEH M «3aKpeIuIeHUEM» B TpPYHTE.
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PaccMoTpeHbl BONpOCH KaKk BO3MOXXKHOCTH TOJKITIOUEHHUS K 00pabOTKE TEXHOTCHHBIX CHUTHAIOB WHOU
IPUPOJBI, TaK U UX MOJAaBIEeHU Kak momeX. O0oOIIeHe TUTepaTypHbIX CBEJCHUI M HAIINX JIaHHBIX
MOKa3bIBAET CIIEAYIOIIEE.

1. TexHoreHHble CHUTHAJBI, H3Iy4aeMmble B Cpeay, pa3HOOOpa3Hbl Kak 10 MeXaHHW3MaM
BO30YXK/JIEHUS, TaK M IO YaCTOTHOMY cocTaBy. OCHOBHBIE OCOOCHHOCTH CEHCMHYECKUX TEXHOTEHHBIX
IIYMOB:

- aOCOIIOTHBINM YPOBEHb W BPEMEHHBIC BapHAIlMd MHUKPOCEHCM Ha TUTOMIAJIKAX MPOMBIIICHHBIX
00BEKTOB OIpPENENAIOTCS B TMEPBYIO OYepelb XapaKTepoM JEesATENIbHOCTH U HabopoMm paboTarommx
arperaros;

- TEXHOTEHHbIE UCTOYHUKH MOTYT JaBaTh LIUPOKOIMONIOCHBIA CUTHAJI, MOHOXPOMAaTHYECKUIN WIIH
HA0Op TOHKUX JHHHHA (MaKCUMYMOB B CIEKTpPE); UCTOUHUKH CHUTHAJIOB, B TOM YHCII€ TOHKHX JIMHUH,
MOTYT OBITh Pa3HECEHBI 10 TIOIIAH;

- HAa TPOMBIINUICHHOW TUIOMIAJKE WJIM B €€ OKPECTHOCTH BCETIa MOXXHO BBIICTUTH
«COOCTBEHHBIN» HMCTOYHHK JJIi MOHUTOPUHTA, MPUUEM €ro CTa0MIBHOCTH BO BPEMEHHU OOECIEeuHBaeT
BO3MOXHOCTb CJIC/IUTH 3a CIIA0BIMH M3MEHEHUSIMHU HAPSHKEHHO-AS(OPMUPOBAHHOTO COCTOSTHUS CPEIbI.

Wnes mpumeHeHus: «OECIUIaTHOTO» HCTOYHUKA MJII M3YUEHHUs CTPOEHHUS 3eMHOM KOpbl ObLIa
npennoxena Xanesuuwvim, (1975), KOTOpHII B KayeCTBE HCTOYHWMKA YHOPYTHX BOJH HCIIOJIB30BA
MPOMBILIUICHHBIE B3PBIBHI.

2. OmHUM U3 CYMECTBEHHBIX I TOPOACKUX TEPPUTOPUN MCTOUYHUKOB TEXHOTCHHBIX
TapMOHMYECKHX CHTHAJOB, SBISIOTCS COOCTBEHHBIE YacTOTHI KONEOaHWM 3MaHUM W COOpYXKEHHIA,
BO30YXKJaeMbIe IMyAbCAIUIMU aTMOC(EepHOTO NaBieHHs. DTH KOoJeOaHUs MPHHIMITUATIHLHO WHBIE TIO
napaMeTrpaM CEHCMHYECKOT0 CUTHajla, YeM KBa3MTrapMOHMYECKHE CHUTHAJbl, BbI3BaHHBIE BUOpanuei
ANMEKTPUYECKUX MammH. Kaxaoe coopykeHHe XapaKTepus3yeTcs He OIHON dYacToTod, a Habopom
3HAYeHMH, COOTBETCTBYIOIIUX pPa3HbIM (Qopmam KoneOanuil. [lo nuTeparypHbIM M HAllUM JAHHBIM
BETPOBBIE KOJICOAHUS 3MaHNI 00a1at0T CIeTYOIIUMH CBOMCTBAMHU:

- 3HaueHUsi COOCTBEHHBIX YAaCTOT COOPYKEHUH OMpeAeNsioTCS MarepuaioM, OOBEMHO-
NPOCTPAHCTBCHHBIM PEIIEHWEM HAJA3eMHOM 4dYacTd, TUNOM (PyHIaMEHTOB, CBOWCTBAMH TPYHTOB
ocHoBanwus (Illanupo u op., 1997, Omuem..., 2005);

- K&KI0€ U3 3HAUYCHHI YacTOT XapaKTePH3yeTCs BRICOKOW CTaOMIBHOCTHIO (Bapranuu Meree 1%)
T.K. OINpeNeNsieTcss KOHCTPYKTUBHBIM pEIICHHEM M MOXXET MEHSThCS TOJNBKO MPH 3HAYUTEIbHBIX
M3MEHEHUSX — HallpUMeEp, B MPOLIECCE CTPOUTENIbCTBA Wi dKctutyartaumu (Ocmpeyos u op., 2005), npu
paspymenusix (Aumonosckas u Op., 2006, KOoaxun u op., 2006). CTaOMIBHOCTh YaCTOTHI SBISETCS
OJTHUM M3 TVIABHBIX OTJIMYMU BETPOBBIX KOJIEOAHUN 3[aHUM OT CUTHAJa, CO3aBAEMOT0 IEKTPUUECKUMHU
U IPYTUMU MalllMHAMU ¥ MEXaHU3MaMH;

- DKCTIEPUMEHTAIBHO II0KA3aHO, 4YTO JAJBHOCTh PETUCTpAlH COOCTBEHHBIX KoJeOaHUi
COOPY)KEHHUH B YCIOBHAX I. ApXaHrelbCka — HE MeHee |5 kM 0e3 mpuMeHEeHHUs cleluaIbHBIX Mep
rpynnupoBanust (FOoaxumn u op., 2005);

- CUTHall Ha COOCTBEHHBIX YacTOTaX KoJeOaHUN COOPYXKEHHM XapaKTepu3yeTcs aMIUTUTYIOMH,
CYILIECTBEHHO MEHstolecs BO BpeMeHu (FOodaxun u op., 2005).

[IpuBeneHHble MaTepuanbl MO3BOJISIOT CHOPMYTUPOBaTH TpPeOOBaHUS K HOBOMY CIOCOOY
WHCTPYMEHTAILHBIX UCCIICOBAHNN WHXEHEPHO-TEOJIOTUYECKUX MTApAMETPOB U COCTOSIHHSI 3TaHUH:

- MpOCTOTa B TMPOBEICHUH (TEXHOJIOTMYHOCTH), SKOHOMHYHOCTH, HENpPUHECEHHUE Bpena
OKpY’KarollIen cpene,

- ONIEPAaTUBHOCTH B MOJYYCHUU U aHAIIM3€ JaHHBIX.

- MOOWJIBHOCTh Pa3BEepPTHIBAHHS PaOOT, TMOKOCTh CXeM HaOMIONEHUH, HCIIOIb30BAHNE TTPHHIIHUIIA
TOYEYHBIX PACCTAHOBOK, YHHBEPCAIbHOCTh MJII NMPUMEHEHHS KaK B TOPOJCKUX, TaK U B IMOJEBBIX
YCIIOBHSIX.

Ob6nactp mnpuMmeHeHHsI crocoba: oOcieoBaHHE COCTOSHUS 3aHMM, OlEHKa (HU3HUYECKUX
napamMeTpoB OCHOBAHUS COOPYXKEHHS (FPYHTOB, BEpPXOB 3E€MHOM KOpPBI), OMNpenesomux (1o
HOpMaTHBaM) MPHUTOJHOCTh YyYacTKa TEPPUTOPUU [UISI CTPOUTENBCTBA; PEKOTHOCIHUPOBOYHOE
KapTUPOBAHHE TEPPUTOPUH, B TOM YHCIIE BBISBICHUE pa3phIBHBIX HAPYIMICHUH M CEHCMHUYECKOe
MUKpPOpaHOHUPOBAHUE TOPO/IA.



BrinonauTs 3T TpeOOBaHUS JOCTAaTOUYHO CIIOKHO MPHU MMEIOIIEHCS CTaHIapTHOM ammaparype,
HEOOXOAMMO CO3[aHHE HOBOTO alMapaTypHOro KomIuiekca. TexHuueckoe 3afaHue  JIOJKHO
OpPHEHTUPOBATHCS Ha BBIJIETIEHNE CIIA0bIX CUTHAJIOB, CKPBITHIX (POHOM MHKpOCEHCM.

Buwieoowt 2naewt 2.

1). AHTpONOreHHOE BO3JEHCTBHME HA 3€MHYI0 KOPY NPUBOIUT K M3MEHEHHIO CEHCMUYECKOIO
pexxuMa Tepputopuu. I[TyOMHHOCTHP TPOHUKHOBEHUS CHUTHAJIOB OT HUCTOYHHUKOB aAHTPOMOTEHHOTO
IIPOUCXOXICHHS B 3€MHYIO KOPY 3aBUCUT OT BHUJAA JACATEIbHOCTH; 3aTPAarMBalOTCS HE TOJIBKO BEPXHU
KOpel, HO U Oonee TIyOOKHE TOPU3OHTHI B KPUCTAITMYECKOM (QyHAaMEHTe, MpUYeM HauOoJjbliee
BJIMSIHME BUOpalMii OTMEYaeTcsl Ha MEPBBIX COTHSAX METPOB.

2). KaptupoBanue mnapaMeTpoB TEXHOTCHHBIX BHOpAlMii Ha TOPOJICKHX TEPPUTOPHUSX HMEET
BAXHOE 3HAYeHHE Ui Leled CEeWCMHUYECKOT0 MHUKPOPalOHMPOBAaHUS M JJIA  SKOJOTHYECKOTO
MOHHUTOPUHTA TEPPUTOPHUH.

3). Brictynatomue B penbede BHICOKME HHKCHEPHBIE COOPYKEHUS, KOJIEOIEMBbIe TTO/T IeHCTBHEM
MOCTOSTHHO MPHUCYTCTBYIOLIUX MYyJIbCAIlii aTMOC(HEPHOTO AaBIEHUS, CITy>KAT UCTOYHUKOM CEHCMHUECKIX
CUTHAJIOB, IapaMeTpbl KOTOPBIX JAalOT BO3MOXHOCTb BECTH IPOCBEUMBAHMS CpEAbl TOPOJICKHUX
TEPPUTOPHUI U CYAUTH O COCTOSIHUU CaMOTO COOPYKEHHS.

4). Jlns perucTpanuy CHTHAJIOB OT BETPOBBIX KojeOaHWil TpeOyercs pa3paboTKa CHUCTEMBI
HaOIroeHui, 00pabOTKK M MHTEPIIPETAllMK JAHHBIX, a TaK)Ke CO3/IaHHE CIEIUAIbHOM YyBCTBUTEIHHON
anmaparypsl Ui OJHOBPEMEHHOHM 3alMCH CEHCMHYECKHX CHTHAJIOB W MYNbCAalUui arMOC(epHOTo
JTABJICHUS.

I'maBa 3 nmocesdiena annaparype AJis UCCIEJOBAHUN MHKEHEPHO-CEHCMUYECKUX MTapaMETPOB U
KOHCTPYKTHUBHOM IIETOCTHOCTU COOPY>KEHHUH.

Tpebosanus k annapamype 0Jist 00C1€008AHUSL UHICEHEPHBIX COOPYHCEHUI U MepPUMOopulL.

- KOJIMYECTBO PETHCTPUPYIOIIUX KaHAIOB — OT 4, ompenensercs 0COOEHHOCTHhIO HAOMIONEeHUN
MHUKpOCEICM, KOrja NpUHUMAETCs TOYEeYHas CXe€Ma H3MEpPEHHH C MOCIEAYIOLUUM IepeMElEHUEM
JTATYUKOB T10 TIOIIA[H;

- AIMHAMHWYECKUH JMaIa3oH Ui peructpauuu Mukpoceicm — ot 80 nb (16 paspsnos ALII), uro
CYIIECTBEHHO MEHbIIIE, YeM TpU CEUCMOJIOTUYECKUX HAOMIONCHUsAX (Annapamypa u memoouxa
ceticmomempuuecxkux Haonooenuit 6 CCCP, 1975);

- BO3MOXKHOCTh HACTPOMKH MapaMEeTPOB PETUCTPALIMU B TOJIE U MPEIBAPUTENHbHON 00paboTKU C
UCTIOJIb30BaHHEM IOPTAaTHBHOTO KOMITbIOTEpa (notebook),

- gacTOTHRIN muara3oH — oT 0,2-0,5 I'g mo 20-30 I'i1 ¢ BO3MOKHOCTBIO cBHTA MOJIOCKH! 10 60 I'm.
OCHOBHOW YaCTOTHBINM HAIa30H OMPENENIeTCs XapaKTepHbIMH COOCTBEHHBIMU YacTOTaMHU KoJeOaHM
3MaHUN U TOJOCOM, NMPUHATOM MpPU CEHCMUYECKOM MUKPOPAHOHMPOBAHMM; PACIIMPEHHUE TMOJOCHI B
001acTh BBICOKMX YacTOT OIpENeNseTcs] MapaMeTpaMH 3HJOTEHHOTO CEHCMHUYECKOro HM3IYy4YEHHUS U3
OsoKOBOM pazapodnenHol cpenbl (Kouapsn, Cnusax, 2003),

- JUIMTENFHOCTh HETPEPBIBHOM 3alUCH — JI0 HECKOJIBKHUX YacoB, ONpENesieTcs TpeOOBaHUSIMHU
MOJTyYEHUS] HAJIeKHBIX OLEHOK MPU CTaTUCTUYECKOH 00paboTKe (pacyeT CIEeKTPOB U BHLIECIECHUE B HHUX
TOHKHMX JIMHUH, KOTEPEHTHOCTH, CIIEKTPaJIbHO-BPEMEHHOTO aHaIN3a),

- IPOCTPAHCTBEHHO-BpEMEHHAs MpUBs3Ka — 00bI4HO 10 GPS, BO3MOXXHO — 0 KapTe U 10 YacaM B
KOMIIBIOTEPE (OTHOCUTENBHAS TOYHOCTD 10 BpeMenu 107), ompenensieTcss TeM, 9T0 B OCHOBE 00paboTKu
JIeKaT CIIEKTpajbHbIE OIIEHKH, a He KWHEMaTHKa BCTYIIICHUH,

- mnoTpebiieHne NHUTaHWs MHMHHUMAJIbHOE, Ul BO3MOXKHOCTHM aBTOHOMHOM pabOThl OT
aKKyMYJISITOPOB, Ta0apUThI, BEC Takke HeOONbIue Al o0ecneueHuss MOOMIBHOCTH NIEpEeMECHUS.

CyliecTBeHHO, YTO B HAa0Ope COBPEMEHHBIX OTEUECTBEHHBIX IIOJIEBBIX CTAHLUH HE YNajoCh
noo0parh YCTPOWUCTB AJIi BO3MOXKHOCTH OAHOBPEMEHHOW PErucTpaluy CEeMCMHYECKHX CHUTHAJIOB U
nynbcanuii arMmocgepHoro aapineHus. lloTpeboBanock cO3MaHWe HOBOW CTAaHLWH, U 4Yero OBLIO
pa3paboTaHO TEeXHMYECKOe 3aJaHue, IO KOTOPOMY H3TOTOBIIEHA TOpTAaTUBHas IudpoBas
Oapoceiicmuueckas cranmus — nepBblid Bapuant KbC-1, ¢ yduerom mopaborok — KBC-2. Cranmwus
COCTOUT M3 JIaTUUKOB C MPEIyCHIUTENSIMH, CEHCMUYECKUX KOC, MUTaHus, npu Heobxoaumoctu GPS,
KOMIIBIOTEpa-HOYyTOYKa U HHTep(EHCHOTO OI0Ka, OCYIIECTBISIONIETO TPUEM, YCHIIEHHE, (PHIBTPAIHIO U
aHanoro-uudponoe npeodpazosanue (ALIT) curnana ays BBoga B KOMIIBIOTED.
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Buibop munoe pecucmpupyiowux oamuuxos. A MHKpPOCEHCMHUYECKHUX HCCIEI0BAaHUMN
XapaKTepHbIH ypOBEHb CHrHaia — eAuHUIbl HM/c. C HCMONB30BaHUEM MPENyCHIIUTENeH OMyCTUMO
IPUMEHEHNE pa3HbIX TUNOB ceiicMomeTpoB: CB-5, CM-3 u CM-3KB. Jlns naOmoneHuil Ha 37aHMSX
YPOBHU CHUTHAJIOB BBIIIE (OT COTHU HM/C JI0 €AMHMII MM/C); TYT, 10 HAILIEMY OIBITY, IPH CTAI[MOHAPHOU
perucTpanuu U3 OTEYECTBEHHBIX JAaTUMKOB Xopomue pesyiaprarsl nawotr CM-3 u C-5-C. bnaromaps
BBICOKOW YyBCTBUTEILHOCTH, HAMH ObLIH BeIOpaHbI ceiicMoMmeTpbl CM3-KB u CM-3.

Cranmust KBC cHaOxkeHa mukpoOaporpadom, KOTOPBIH CITYKHT IS U3MEPEHHI aTMOCHEPHOTO
JIABJICHUS, B HEW MCIOJIb30BaH a0COMIOTHBIN naTtdyuk aaBieHus MPX4115A. biok n3mepenus naBieHuUs
MOAKIIIOYAETCS K MHTEepdeiicHOMy OIIOKY MO Kabemro (KOCe) U CONEPKUT JATYUK JaBJICHHUS, YCUIINTENb
co cMenienreMm 1 HY ¢unstp BToporo nopsaka.

Buoi6oowt 2naswt 3.

1) Cpenu cyiecTBYIOIUX OT€YECTBEHHBIX MOPTATUBHBIX ITU(PPOBBIX CEHCMHUECKUX CTaHLIUN HE
yaaeTcsl HaWTHU TMOAXOJAIICH ISl PEIICHUS IMOCTABICHHBIX WH)KEHEPHO-CEMCMOJIOTHYECKUX 3aaad. B
CBSI3M C ATHUM ObUIO pa3pabOTaHO TEXHUYECKOE 3aJaHUE, Ha OCHOBE KOTOPOTO CO3/1aHa MOpTaTHBHAs
mdposas 6apoceiicMuueckas ctannus KbC-2.

2) ManokananbHas cedicMuueckas craniusa KBC-2 opueHTHpoBaHa Ha OJHOBPEMEHHBIC
HaOMIONCHUST TIOJIe pa3HBIX THUIOB: MYIbCAlMA aTMOC(HEPHOTo JaBJIeHUS MHUKpoOaporpadhoMm
MHUKpPOCEMCM TpeMsi B3aMMHOOPTOTOHAJIbHBIMM CEMCMOMETPUYECKMMHU KOMIIOHEHTaMH, 4YacCTOTHBIN
muana3zoH — ot 0,2-0,5 I'm u Bbume. Cranumsa nudposas ¢ 22-paspsaabeiM AL, npexycmoTrpena
BO3MOXKHOCTh OMEPATUBHOTO MPOCMOTPa U MEPBUYHON 00pabOTKM MaTepuasnoB B mose. JJTMTenbHOCTh
HENPEPBIBHON PETUCTpaIlMM — OT HECKOJIBKMX 4acoB U 0ojee ompeAensercs 00beMOM TBEPIOTEIbHON
NaMATH.

B rnaBe 4 npenioKeHbl OCHOBHBIE METOJMYECKUE PEKOMEHJAIMM M cxema o0paboTKu aJis
npeuiaraeMoro B pabore cmoco6a. B ocHOBe cmocoba JEKUT BBIICICHHE MOHOXPOMATHYECKHX
CHUTHAJIOB M3 MHKpPOCEHCM, B TOM 4YHCJIE CYIIECTBEHHO MEHBIIUX [0 MOIIHOCTH, 4YeM (PoH.
OcoOEHHOCThIO CHUTHAJIOB SBISIETCS HEMOCTOSHCTBO AaMIUIUTYABI BO BPEMEHM, UYTO OMpeAensercs
NOpBIBAMH BETpa M MaJbIM 3aTyXaHHEM COOCTBEHHBIX KoneOaHui 3maHuid. Takum oOpaszom, 3TH
Kojie0aHUs MOXKHO paccMaTpuBaTh Kak FapMOHHYECKHE aMIUTMTYIHO-MOIYIHPOBAHHBIE CEHCMUYECKHE
curHaibl. V3ydeHHbII Hamu OoraThlif OMBIT HCCIENOBaHUN 1O mnporpamme «BuOparmonHoe
IPOCBEYMBAHKUE 3eMJIN» MO3BOJIAET CcejaTh 0030p OCHOBHBIX BHJIOB CIIa0BIX CEHCMUYECKUX CUTHAJIOB,
IPUMEHSEMBIX ISl MOJOOHBIX HCCIIEIOBaHMM. DTO — aMIUIUTYIHO-MOAYJIMPOBAHHbIE TaPMOHUYECKHE
CUTHaJbl;, YaCTOTHO-MOAYJIMPOBAaHHBIE CHUTHAJbl; CHUTHAJbl, HAKOIUICHHbIE CHUHXPOHHBIM U
KOPPEJALMOHHBIM crioco0amu. JlaHHBIN 0030p HaM MpencTaBiseTCs] HEOOXOMUMBIM TSI 00O0CHOBAHHUS
BBIBOJIOB O JIaJIbHOCTH PACIPOCTPaHEHUsSI cIaObIX CHUTHAJIOB M BO3MOXKHOCTSX MX MCIIOJNIB30BAaHUS MpPU
ceficMuueckux uccienoBanusax. [logpoOHO paccMaTpuBaeTcs BOIPOC O TOYHOCTH BBIJACIECHUS aMILTUTY]
COOCTBEHHBIX KOJIeOaHUI HH)KEHEPHBIX COOPYKEHU U3 BCETO CIEKTPAa MUKPOCEHM.

BriOpanHbIii HamMH CEHCMHYECKHH HMCTOYHHK paboTaeT TOCTOSHHO, T. €. MHXEHEPHO-
CEHCMOJIOTHYECKHE HAOMIOACHUST MOXKHO BECTH B TEUEHHE HECKOJBKHUX YacOB M 3aTe€M CTPOUTH
pacmpeneneHus aMIUIMTYA ceiicMuueckoro curHana. llpumep skcnepuMeHTaNbHBIX HaOMIOACHUN
OJTHOBPEMEHHO B JIBYX TOYKax (pHc. 1) MOKa3bIBa€T, UTO MOJYYAIOTCS OYEHB «JI0OPOTHBIE» HOpMaIbHbBIE
pacrperneneHusi, 4To CBA3aHO C (yHJaMEHTAIbHBIMH CBOWCTBAMM BETPOBBIX IMynbcanuil (rasa 2). Ilo
pacupesieNieHUsIM OLICHUBAIOTCS MEAMaHHbIE 3HAYEHHS, KOTOPbIE HCHOJB3YIOTCS KaK XapaKTEPUCTHKHU
aMIUIUTY/l CECMUYECKHUX CUTHAJIOB B TOYKaX HAOMIOACHHUS.

Kak nmpaBuio, u3mepenus: IpoBOASTCS OJHOBPEMEHHO B JABYX TOUYKAX, OAHA U3 KOTOPBIX SIBISETCS
OTIOPHOM M pacroyiaraeTcsi OKojao uctounuka. Odcaeq0BaHNue TEPPUTOPHH MOYKHO TTPOBOIUTH M C OTHOM
CEeHCMHUYECKOH cTaHlMel, HO TIPU 3TOM HEOOXOIHMMO BBIMIOIHUTH MOCTPOCHHUE KaJTUOPOBOYHON KPHUBOI,
YUUTHIBAIOIIEH BO3MOMKHBIE M3MEHEHMSI CKOPOCTH BETpa M COOTBETCTBEHHO BETPOBOIO JABJICHUS B
npolecce 3KcnepuMeHTa. YacTUYHO 3THM BONPOCHI pacCMaTpuBAETCs B INIaBe 2, TAE MOKA3aHO, YTO
M3MEHEHUE HalpaBJICHUs BETpa JIEKUT B MpeesiaXx TOYHOCTH OLEHKU aMIUIUTY/A U OLIEHEHbl BapHaluu
BETPOBOTO JIaBJICHUS IPU HOPMAJIbHOM M CHIIBHOM BETpE.

Ha pucynke 2 mnpuBeneHsl NOpuUMepbl KalMOPOBOUHBIX IIKal JUIsl Pa3HbIX HMHXKEHEPHBIX
COOPYKEHUM, HAXOJAUIUXCA B Pa3IMUHBIX T'PYHTOBBIX YCJIOBHMSIX M BETPOBBIX 30HaX. Pa3HbIil ypOBEHb
HaKJIOHAa TPa(UKOB TOBOPUT O HEOOXOMUMOCTH TOCTPOEHUS KAIMOPOBOYHOW KPUBOW Ui Ka)JIOTO
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CEHCMHUYECKOT0 HCTOYHHMKA, 4YTO JIeJaeT CHoco0 MeHee olepaTuBHBIM. B unjeane uH)XEHEpPHO-
ceficMuuecKkue paboThI CIeIyeT MPOBOIUTE C OMTOPHOM TOYKOM.

600
N B UCTOYHUKE

(Mfc}2ll' u

1.E-021

Ha R=2 km — O

1.E-04 1

1.E-06

1.E-08 T AT

. W SRR R0 g 2 4 6 g -8

PucyHok 1 — TunnyHble cnekTpbl MOLLHOCTM MUKPOCENCM BONM3M CTOYHUKA U pacnpeaeneHms
3Ha4YeHun aMmnnnTyn Aand AByxX To4HeK Ha6J'II-OL|,eHVI$I BOMNM3M UCTOMHUKA U Ha paccToAaHnn 2 KM

0,06 1 Ap, Ila a 0,0008 1 A
) . ) p, [1a
KupnnuHbiii 3aBoA benas baLHs
(Conoseukune o-Ba) 0
0,05 4 (r. ApXaHrernbCcK) 0,0007 A
0,04 - 0,0006 4
0,03 - 0,0005
0,02 - 0,0004
0,01 4 0,0003
A, oTH. enI. A, OTH. ef.
0 . . : 7" 0,0002 . — A
0,0015 0,002 0,0025 0,003 0,0035 0,0025 0,0035 0,0045 0,0055

PucyHok 2 — KannbpoBoYHble KpyBbIe AN Pa3HbIX TUMOB UHXEHEPHbBIX COOPYKEHWI

BaxxupiM BOmpocoM MpoBeIeHUs] HaOMIOACHUN SBISIETCS METOJMKA BhIOOpA MPOCTPAHCTBEHHO-
BPEMEHHOW CXeMbl HAOMIONCHWN [UIS 3MaHUM M JJs TEPPUTOPHIA, KOTOpas BKJIIOYAeT 3a/laHue
IPOCTPAHCTBEHHOTO Il1ara TOYeK U3MEpPEHuil, Mo100p UHTEpBajIa BPEMEHHU Ui PETUCTPAIK, HACTPOUKY
[apaMeTpPOB CEMCMUYECKOM PErUCTPALUU B TOUKE.

MecTonoo)keHne TOYeK U3MEPEHHI BEIOMPAIOT B 3aBUCHMOCTH OT THIA 33/1a4. B ka0l Touke
YCTAHABIMBAIOT CEHCMOMETPHI MO 3-X KOMIIOHEHTHOM CXEM€, OPUEHTHPOBAHHBIE IO CTPaHaM CBETa,
au00 1O OCsAM 31aHus. TOYKM HAOMIONEHWH HAa TEPPUTOPUU MOTYT COCTABIITH MPOGUIU, TUOO OBITH
PaCIONIOKEHHBIMU JTOCTATOYHO XaOTUYHO, X IJIOTHOCTD OIpENeNsaeTcs 3aauei, pa3mepamMu IIOIAIKHU,
JUIMHOW BOJIHBI CUTHAJA.

[Tpu BBIOOpE NIUTENHEHOCTH PErHCTPAIIUN HEOOXOIUMO YUHTHIBATH CIIEKTP BETPOBBIX MYJIbCAITHI.
[TpoBeneHHbIE HAMU CTIELIMATIbHBIE UCCIIEIOBAHNS [TOKA3aJIH, YTO JUIUTEIBHOCTh PETUCTPALMHU ¢ B 00ILIEM
ClIy4yae COCTaBJsieT HE MeHee | 4, T. K. OHa JOJDKHA 3aBEIOMO MPEBBIIIATh XapaKTEPHBIM Mepuoa
nyJabcanuii atMocdepHoro AaBICHUS 1y, T.€. TIPH 14y, = 1 MuH, ¢ = 1-2 4.

CelicMMUeCKyI0 PETHCTpalMI0O HACTPaMBalOT IPEUMYIIECTBEHHO MOJAOOpPOM  YCHIICHUS,
HACTPOITKa OCYIIECTBISACTCS MyTeM MPOOHON 00pabOTKM CUTHAJIOB HETIOCPEACTBEHHO B mojie. B 3manusx
4acTO Ha Pa3HbIX KOMIIOHEHTAX TPEOYIOTCS Pa3IMyusl B YCUIICHHH.

[TpoBeneHue cieKTpaIbHOTO aHAIN3a MPEIIIECTBYET TOTAIbHON 00pabOTKe TaHHBIX U BKJIIOYAET
o 00p OKHA aHaNK3a, PYHKIUU CIIIAKUBAaHUs, KOJTHMYECTBA OKOH I OCpeqHeHH. B muccepranunonHon
pabote moapoOHO TOKa3aHbl IPHEMBI 00Pa0OTKH MaTepuaioB Ha MPUMEPax BBICOTHOTO 24-X 3Ta)KHOTO
3[IaHUSI U CUCTEMBI IOPTaJIbHBIX KPaHOB (I. ApXaHIeNbCK).
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Aneopumm __momanvhou __obpabomku ___ceticmoepamm. VI3 MuKpocedicM  BBLAEISIOT
MOHOXPOMAaTHUYECKUE CUTHAJIbI, CO3/1aBaeMble B pe3ylbTare COOCTBEHHBIX KOJeOaHWH BBICTYMAIONIIUX B
penbede 00bekToB. It ATOTO MO MCXOJHBIM 3aMHMCAM MPOU3BOIAT PACUETHI CIIEKTPOB MOIIHOCTH U
BBIJICJIAIOT PE30HAHCHBIE YaCTOThI KOIeOaHU, KOTOPbIE MIPOSIBIISIOTCS B BUJIE ITMKOB B CIIEKTPaX.

PacueTsl cniekTpoB BeayT, IpuMeHss ObicTpoe mpeodpa3oBaHue dypbe BO BPEMEHHOM OKHE T,
nooupas JUIMTENbHOCTh BPEMEHHOTO OKHA TaKUM 00pa3oM, YTOObI PE30HAHCHBIN MaKCUMYM HPEBbIIIAI
IIOJICTaBKy CIIEKTpa B HECKOJIBKO pa3. IIpu BbIIEIEHUH PE30HAHCHBIX MAaKCHUMYMOB MOXET OKa3aTbCs,
YTO B CHTHaJ€ WX MPUCYTCTBYET HECKOJbKO. J{ns nampHeimeld oOpaOOTKM OCTaBISIOT JIMIIbL T€, AJIS
KOTOPBIX 4YacToTa f oTiauyaeTcs oT 3HayeHud f=F,/N, rae N — uenoe 4ucio, a F, — cpeaHee 3HaueHUe
4acToThl AnekTpuyeckor cetd, B Poccum F,=50 T'm. Oto TpeGoBaHHE HCKIIOUAET W3 PACCMOTPEHUS
MEXaHWYeCKue KoieOaHMs, CO3/1aBaeMble  DIEKTPUYECKUMH  MamMHaMu. IIpocTpaHcTBeHHOE
pacnpezielieHne aMIUIMTY Ul CUTHAJIOB C IJIaBarolleil yacToToi OyAeT JaBaTh CMa3aHHYIO KapTUHY U
MOTYT OBITh MPOIYIIEHBl HCKOMbIE YYaCTKM MOHMXKEHHOW MpodyHOCTH. COOCTBEHHbIE BETPOBBIC
KoJIeOaHNsI OOBEKTOB XapaKTEPU3YIOTCSI MOCTOSHHBIM 3HAYE€HHUEM YacCTOTHI.

JInsi  pe30HaHCHOTO MAaKCMMyMa M COOTBETCTBYIOUIETO OKHa T TPOBOAMTCA LU(pOBast
¢unpTpanys ceiicMorpaMMm il KaXI0M W3 KOMIOHEHT X, Y, Z Y3KOMOJIOCHBIM (HIBTPOM C
LIEHTPaJIbHOW YacCTOTOM, paBHON HaliIeHHOW PE30HAHCHON YacTOTe MAaKCUMYyMa, U IIHUpUHON (uisrpa A
fA=1/T

JInst ToNmydeHHBIX B pe3ynbTare (puiabTpanuy 3amuceil Mo TPeM KOMIIOHEHTaM IPOBOTUTCS
NOJISIPU3ALMOHHBIN aHAIN3, B PE3YJIBTATE YETO ONPEAENIAETCS TUIl CEHCMUYECKUX BOJIH, JOMUHUPYIOIINX
B PErHCTPHUPYEMBIX COOCTBEHHBIX KOJICOAHHUSAX. 3aTeM OIPENeNIIOT MEIUAHHOE 3HAYEHUE aAMIUIUTYIIBI
JUISL KQXKI0M TOYKM M3MEPEHUs IyTEM IOCTPOEHUs pacmpezaciieHus aMIiuTyd. [lomydyeHHoe 3HaueHne
IIPUHUMAIOT 33 3HAUCHHE aMIUIMTYAbl Ul JAHHOM TOYKM H3MEPEHHs] B IPOCTPAHCTBEHHOW CETKE.
CoOBOKYNHOCTb 3HAYEHUH MOXKET OBITh MPE/ICTaBIE€HA B BUJIE TAOIUIIbI.

OO6cnenoBaHne MHKEHEPHbIX coopyxeHui. [1o momydyeHHol Tabnuile 3HAYEHMH aMIUIMTY B
KQXJI0W TOUKe Ui BBIOPAHHOM YacTOThl CTPOSAT KapTy paclpeleNeHHsl 3HAUYCeHWH aMIUIMTyd B Tele
coopyxkeHus. 1Ipons3Boas BbIIEIEHNE ITUKOB B CIEKTPE MUKPOCEUCM, MOKHO OIPENEINUTh aMILUIUTY/IbI
Kose0aHUi Ha COOCTBEHHBIX YAaCTOTAX Ha KaXKAOH M3 KOMIIOHEHT, YTO MO3BOJIUT BOCCTAHOBUTh XapaKTep
JBUKEHUSI TOUKHM 371aHusA. CpaBHEHHME ABM)KEHHUH B PA3HBIX TOYKAaX IO3BOJSET CYIUTh O HANPSKEHHO
1e(OPMUPOBAHHOM COCTOSSHUM COOPY)KEHUs, NpHUYEM pe3Kas CMEHa XapakTepa IBMKEHHS MOMKET
yKa3bIBaTh Ha HAapyLIEHUs B MaTepuaie, B TOM 4uCle Ha Haauuue TpeuuH. ConocTaBleHUE KapTuH,
HOJTYYEHHBIX JJIs1 pa3HbIX 3HAU€HUH COOCTBEHHBIX YaCTOT — OCHOBHOTO TOHA U 00Jiee BBICOKOYACTOTHBIX
TapMOHUK MEPBOTO U BBICIINX TOHOB, IMO3BOJIHT Pa3eisITh COOPYKEHHsI Ha OJIOKH pa3HOTO pa3Mepa, 4To
BaXHO JJIS ONPEAEIICHUS pa3MEpPOB TPEIIVH U UX TPOHULAEMOCTH.

OOcnenoBaHue  TeoNIOTHYECKOM  cpenpl.  Mcmomb3ys — Tabmuiyy ¢ pesynbTaraMu
CEHCMOMETPUYECKOMN perucTpanuy, NpOU3BOAAT HOPMUPOBAHUE AMILIUTY/l, PACCUATHIBASI X OTHOILIECHUS
K aMIUIMTyA€ B ONOpHOW Touke. [10 COBOKYNMHOCTM 3Hau€HU aMILIUTY] KojeOaHUN Ha pe30HaHCHOM
4acTOTE€ MPOBOAT AHAIU3 IOJYYEHHOTO MPOCTPAHCTBEHHOIO paclpeaeieHus aMmImmmTyn. [lanee mis
BBISIBJICHUSI aHOMAJIBHBIX 30H, B TOM YHCJIE Pa3JIOMOB, CHUMAIOT IIPOCTPAHCTBEHHBIN TpeHa. s 3toro,
B COOTBETCTBUU C THIIOM BOJIH, W3 IOJIYYEHHOIO IPOCTPAHCTBEHHOIO DPACIPENEICHUS BBIUYUTAIOT
COCTaBJISIOIYI0, XapaKTEPHYIO UIsl 3aKOHA M3MEHEHUS aMIUIUTYABI C PACCTOSHUEM JUIS BOJIH JAHHOTO
tuna. Jlanee 6G1u3KkKe O BEJIMYMHE U 110 MECTOIIOJIOKEHHIO HA CETKE 3HAUEHHsI aMILUIUTY]l OObEAUHSIOT B
nsaTHa-Ki1actepsl. [lo mumoTHOCTH, pasMepy, GopMe U pacTIONOKEHHIO TATEH, BBISABISIOT 30HBI, IIPUPOTY
KOTOPBIX CJIEYeT ONpenenuTs. Ecny niuomanxky aHaau3upyoT Ha IPUCYTCTBUE PA3PhIBHBIX HAPYILIECHUH,
TO B IIPOCTPAHCTBEHHOM pAaCIPENEICHUN aMIUIUTY] OTMEYAT MPOTSKCHHBIC JIMHEHWHBIE 30HBI, B
KOTOPBIX ITOJyY€HBl IOHW)KCHHBIE 3HAUEHUS aMIUIMTYA 110 CPaBHEHUIO C COCEIHUMHU Yy4YacTKaMH,
HOCKOJIbKY 30HBI Pa3JIOMOB ITOMIOLIAIOT YHEPTHIO CEHCMHUUYECKUX KOJIEOaHUIA.

Buoiéoowt znaeswi 4.

1) MoHoXpoMaTH4ecKne CeMCMUYECKIE CUTHAbI, CO3/IaBaeMble MUKPOKOJICOAHUSIMH 3JaHUN Ha
COOCTBEHHBIX 4acTOTaxX (BIUIOTh A0 COTBIX MHUKPOH), JOCTYIHBI JJISl BBIJIEJNEHUS C HCHOIb30BAaHUEM
CHEKTPAJILHOIO aHajn3a. JTO JaeT BO3MOXKHOCTb OOCJIEAOBaTh IUIOIIAAM pPa3MEpOM A0 JECATKOB
KHJIOMETPOB.
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2) IlpeacraBneHa cxeMa IPOBENCHHUS WH)XEHEPHO-CEHCMHUYECKUX padOT M OCHOBHBIE 3Tallbl
METOAMKHU: 3aJaHhe TOUeK M3MEpeHUl; MoA0Op HHTEpBala BPEMEHU PETUCTPALUU; PErNIaMeHT
IPOBEACHMSI pETUCTPALMH IyTEM MEpEMEIIECHUS IBYX PUOOPOB M0 IUIOIIAKE WU MO 3/JaHUIO.

3) Ha ocHOBaHMU MOTYYEHHOTO IKCIEPUMEHTATBHOTO OMbITAa JI€TaTbHO PACCMOTPEHBI BONIPOCHI
HAaCTPOMKM CEHCMHUYECKOM pErucTpalud U TOTanbHONW oOpaOoTka 3amuceil. OCHOBY aHanM3a
celCMOrpaMM COCTAaBISIOT JUHAMHUYECKHE XapaKTEPUCTHUKU BOJHOBBIX MOJIEH — MPOCTPAHCTBEHHOE
pacripesiefieHie 3Ha4eHUH aMIUTUTYNl Ha COOCTBEHHBIX YaCTOTax KojeOaHUil BELIOPAaHHOTO OOBEKTA.

B raBe 5 mpuBeneHsl MpUMEphl SKCIEPUMEHTAIBLHOTO MPHUMEHEHHUs TMPEACTaBICHHOTO B
JIFICCEePTALINK CIIoco0a Ha TEPPUTOPHH T. ApXaHTeIbcKa U ApXaHTeJIbCKOi 00macTu.

Boi6op MecT MOCTaHOBKM CEMCMMYECKHMX CTAaHUWU. 3ajadeid paboT sBIsSETCS MOUCK MecTa C
HaUMEHBIIMMH TEXHOT€HHBIMHU MOMEXaMM Ha 3aJaHHOM momaau B ¢. Kinumosckoe KoHomickoro p-Ha
ApxaHrenbckoi 00:1., BEIOOp MOIXOISAIINX TOUEK MO/ 3JaHUEM U BHE €r0 Ha IpyHTe, Ha ynaineHuu 50 M u
Ha 200 M B siMe Ha MBICY 03€epa.

JleTanbHO paccMOTpeHa METOJIMKa TMpOBeNeHUs HaOmoAeHuid W o0palOTKM JaHHBIX. B
pe3ynbTare paboT BEIOpaHa TOYKA Ha MBICY, T.K. OHA XapaKTepU3yeTCsl CAaMbIM HU3KHM YPOBHEM JHEBHBIX
IIYMOB, HAMMEHBIIUM pa3IHMYMeM 3alrcell B JHEBHOE W HOYHOE BPEMs, PE3KUM YyMEHBIIECHUEM
TEXHOT€HHOW KOMIIOHEHTBHI, B TOM YHCJI€ BETPOBBIX KojieOaHWU oT 3maHus. l[IpoBeneHO CpaBHEHHE
CHEKTPOB MHUKPOCEHCM 751 BBIOPAHHON TOYKM M OCPETHEHHBIX 3HAYEHHWI B LIEJIOM I KOHTUHEHTA,
NOJyYEHHBIX Ha MOBEPXHOCTH M B IITOJBHSAX C MCIOJIb30BaHHEM celicMonorndyeckux cranumii IRIS.
BriOpaHHBIi y4acTOK Ha MBICY A€MCTBUTEIBHO SBISETCS OAHUM U3 HEMHOTHX THXUX MECT.

OO6creoBaHNe TPAKIAHCKUX W IPOMBIIUICHHBIX COOPYXCHUH PA3JIMYHBIX TUIOB: KHPIMUYHBIX,
KapKacHBIX, JEPEBSIHHBIX U >KeNe300eTOHHBIX. [lokazaHo, YTO 3HAuEHUS COOCTBEHHBIX YaCTOT
pa3IMYHBIX COOpYXeHUM Jiexkar B auanazone ot 0,57 mo 4,9 I'u (tabn. 1). bonee Bbicokue 3HAYEHUS
COOCTBEHHBIX YacTOT XapaKTEePHBI /Ui MACCUBHBIX apXUTEKTYPHBIX MaMSATHUKOB, HAalpUMep, OObEKTOB
CoI1oBeIKOro MOHACTHIPA.

Tabmuma 1 — CoOCTBEHHBIE YaCcTOTHI JUTsl COOPYKEHHUI pa3IMUHbBIX TUIIOB, T. ApXaHTeIbCK

f, '
Haspanue coopysxeHust Tunel cOopy>KeHHM:
KHUPITHIHOE JIEPEBIHHOE KapKacHOe x/0
Bricotnoe 24-5T. 3manne 0,57
JBoper [Tnonepon 2,3;2,72;2,86
KonoxkonpHst CoJIOBELIKOTO MOHACTHIPS 2,86; 2,99
NOIIC ¥YpO PAH, Ha6. C.JIBunsl, 109 2,72; 2,86
Jom Kynerypsr 2,58
yn.0O6BoubI Kanan, 69 (okwuioit 1om) 1,9
yi. CoB.KocmonastoB, 120 (3xunoi goM) 1,9
ya. BockpeceHckasi, 6 (5KHI0H JIoM) 1,77
ya. Jleanna, 2 (KUIoi 1oM) 1,77; 2,04
ya. Jleanna, 3 (Kunon 1oM) 1,9; 2,02
yi. lanymuza, 5 (kuaoi g1om) 1,63; 1,77
yi. lanymuna, 9 (kunoit gom) 1,77; 1,9
yi. Cydrura, 15 (kuoi gom) 4,9
ABTOMOOHMJILHBIA MOCT 2,45
Kene3sHomopoKHBIH MOCT 0,81; 1,36
Kupnuunslii 3a6pomieHHbIA 3aBOJT 1,22
ApXaHTeJIbCKUI LEITI0I03H0-0yMasKHBIH 0,27; 0,68
KoMOHMHAT (KosiebaHue Tpyo)

OddexTl B3aUMONEHCTBUS 31aHUN. SIBIIEHUS BO3JEHCTBUS COOPYXEHHH Apyr Ha JApyra Mnpu
CTPOUTENIBCTBE WM YCTPOUCTBE KOTJIOBAHOB M3BECTHBI, 3TO CTaTMUECKHE BO3AEUCTBHA. J(MHaMHuueckue

B3aMMHBIE BIMSHUA 3/1aHUN MPAaKTUYECKU He u3ydyeHbl. Ha HaTypHbIX 00bekTax (psii KHIbIX JOMOB) B
pe3ynbprare HaOMIOIeHHH, BBIMOJHEHHBIX B Pa3HbIX TOUKAX 3/1aHUI U HA MOBEPXHOCTHU IPYHTA, IOKA3aHO,
YTO TPYHTHI SIBJISIOTCSI CBSI3YIOIMM 3BEHOM MEX]Y COOPYKEHUSIMH — OHHM IEpEeNaloT KojeOaHUs ¢
ogHoro oObekra Ha Jpyrod. Ha ocHOBaHUMM BBIBIEHHOTO HamMHM 3(QeKxTa NpeaAsokKeH
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PEKOTHOCIIMPOBOYHBIH CIOCOO TIOWCKAa OCIAONCHHBIX 30H B COOPYKCHHUSX, 3aKIIOYAIONIUNCS Ha
MIPOCBEYMBAHUM HCCIIEyeMOro oObeKTa COOCTBEHHOH YacTOTOM KoleOaHHWil Apyroro WH>KEHEPHOTO
COOPYKCHHSI.

Hcnonp3oBaHME  BETPOBBIX  KoJACOAaHWWH  COOPYXKEHHS  JUis
MOHHUTOPHHIA _(U3NYECKUX CBOWUCTB TpyHTOB. OOciemoBanoch >xuiioe | 10 ("""""/‘=)2/1"£L’lru
31aHue B pasHble ce30HbI (3uMa 2004 1. u steto 2005 1.). YpOoBEeHb aMIUTUTY/] '
COOCTBEHHBIX KOJICOAHHMI Ha TOPHU3OHTAIHHBIX KOMIIOHEHTAaX OCTaJCs
NPEeKHUM, a Ha BEPTHKAIBHBIX — W3MEHWJICS MMOYTH Ha JiBa TOpsIKa.
CoOcTBeHHass 4YacToTa 3[aHUS 3a BpeMsl HUCCIIEIOBAaHUU HE MEHSJIach,
U3MEHWINCHh CBOMCTBA TPYHTOB — 3aMep3aHUE-OTTauBaHUE, T. €. YCIOBHS
«3aKpeTUICHUsD 3/IaHUs, YTO HANIUIO OTPAKEHUE B 3HAUCHUSAX aAMILTUTY/I. 0.1 1 10 ¢ ry100

IIpoBOAMIOCE CPaBHEHUE CIEKTPOB MOLIHOCTH IJIS OJHOTHMIHBEIX [~7o
KWIBIX 3JaHUH, MOCTPOCHHBIX B OJIMHAKOBBIX M PAa3HBIX TPYHTOBBIX
yCIOBUSX. 3HAYEHHS COOCTBEHHBIX YACTOT KoiebaHuit coopyxkenuit B | 1°
OJTMHAKOBBIX TPYHTOBBIX YCJIOBHSIX COBIIQJIAIOT, YE€TO HENB3sl CKa3aTh IS | 4g*
3aHUM, HAXOISIINXCS Ha Pa3HbIX TPyHTax. TakuM 00pa3oMm, Ha HATYpPHBIX
npuMepax IOKa3aHa HE TOJIBKO B3aMMOCBS3b 3/IaHUS W TPYHTA, HO H
JI0Ka3aHa YyBCTBUTEIBHOCTH MPEJCTAaBICHHOTO crocoba K (unmueckum
CBOMCTBAaM I'PYHTA OCHOBAHWSI.

O6ceioBanue apapuitnbix snanuit. Mecnedosanue paspyuwennozo | 10 makmicfiru
30anus. O0cenoBaics KUJIOW JIOM B I. ApXaHTeNbCKe, I7I€ B3PhIBOM Ta3a | 1o
ObUT MPAKTUYECKU MOTHOCTHIO pa3pyllieH KpalHuil moabes3n. M3mepenus
MIPOBOJIMIIMCH HA TPYHTE BOJIW3M aBApUIHOTO JIOMa, HAa MEPBOM U JICBSITOM

nonepek, Ol

(Mkm/c)/Ty

19Ty
Baonb, OK

Baons, CK

0.1 1 10 ¢ 1,100

Z,CK

10°

sraxax. CobcTBeHHas yacTora KojebaHus (OCHOBHOM TOH) 3mamus — 1,9 | 16° |

I'm. OtmeuaeTcss mNpPUCYTCTBUME CHUTHala Ha JaHHOM YacToTe TIpHU 67— " 'Zl oK .
peTUCTpallii Ha TPYHTE, UYTO SBIAETCS €II€ OJHUM NOATBEPKICHUEM 0.1 1 10§ 100
CBSI3YIOIIMX CBOMCTB rpyHTa. {1 cpaBHEHHsI ObLIIO 0OCIIEIOBAHO CTOSIIIEE

PSZIOM HETOBPEXK/ICHHOE 3[aHIe TAKOro e KOHCTPYKTHBHOTO pelienus 1 PMCYHOK 3 — CnekTpebl

3anucen B aBapUAHOM
xunom pome (CK) m B
cocegHem uenom (OK)
(3TOT ke NpoekT) Ha 9
aTaxax

Ha Tex ke rpyHTax. CpaBHEHUE CIIEKTPOB MOIIHOCTH KOJIEOAHWUU 31aHUM
(puc. 3) moka3bIBaE€T HMX XOPOIIEE COOTBETCTBHE Ha TOPHU3OHTAIBHBIX
KOMIOHEeHTax. Ha BepTHKanbHOM KOMIOHEHTE MOCTPAJIABIIErO 3IaHUs
OTCYTCTBYET UK, COOTBETCTBYIOIIWNA COOCTBEHHON 4acTOTe KojeOaHHs.
DTO CBHUJAETEIBCTBYET O TOM, YTO HApYIIEHbl BEPTUKAJIbHBIE CBS3U
CTPOUTENBHBIX KOHCTPYKIIH, TOM HYXKAAeTCs B YKPEIUICHUU.

Apxumexmypnoii  namamuux  Conoseykoco monacmuipsi. Ha mnpumepe benoit Oamnu
ConoBenkoro MOHacThIps pazpaboTaHa METOAMKA CEHCMOMETPUUECKOTO 00CIeI0BaHUS apXUTEKTYPHBIX
NaMATHUKOB. MOHUTOPUHT COCTOsIHUSI benoil OamrHu mpoBOAWICS B T€UEHUE JIBYX TMOJEBBIX CE30HOB
2004-05 rr.

B cooTBeTcTBHM € MpemIoKeHHON cxeMoi mpoBeaeHust odcienoBanus B 2004 1. ObLT BBISABICH
psan HapymeHui (tpeunH) B Tene bemoi Oammau. Pesyaerarel 2005 . mokasanad, 4YTO KU,
COOTBETCTBYIOIIIE OCHOBHOMY TOHY COOCTBEHHBIX KOJIeOaHUWI OamrHu ¥ 0oJjiee BHICOKMM TapMOHHUKaM,
BeIsBIeHHEIE B 2004 I, He coBnagaroT. B 2004 1. 3HaYueHHs COOCTBEHHBIX YaCTOT COCTaBIsAu: 8,9; 17,6;
26,7Tu, a B 2005r. — 94; 18,8; 28,2 I'm, Te. HaOmromaeTcs 3HAUYUTENLHBIM CIBHAT 3HAYEHUH
cobcTBeHHBIX 4acToT. B cnekrpax B 2005 I. mpuCyTCTBYeT ellle OIUH SIpKUH MUK Ha YacTtote 6,27 I,
koTopbli B 2004 I. HE BXOJMJI B IIOJIOCY PETUCTPALIMU U HAOIIOAETCs BE3/I€ HA TEPPUTOPUU MOHACTHIPSI.
VuursiBas, uyto 3HadeHue 6,27 ['mx N=50T1, N=8 — nmux co3gaercsi MECTHOW HJIEKTPOCTAHIIUEH,
PaCIIOJIOKEHHON HEITOAJIEKY.

Btopas rapmonuka cobctBeHHBIX KosieOanuii 6amuu 18,8 't B 2005 1. coBMmamaeT co 3HaYCHUEM
6,27 Tux3 = 18,8 I'm s 3-eil rapMOHUKU BHOpAIluy, HaBEJECHHOH OT »JeKTpocTaHuuu. CaBuru
COOCTBEHHBIX YaCTOT 3a BpeMsSi MOHUTOPHHIA COCTABISIOT: /s epBoit rapmonuku 0,5 ', mis BTopoi
— B JBa pasa Oompire, T.e. 1 I'm. Pa3HOCTh B cIOBUTax ykas3plBaeT HA TO, YTO JaHHBIA 3(PdexT He
oOycioBneH ammaparypoil. Bo3moxHo, TyT HaOmomaercs 5((GeKT CHHXpOHHW3aluu KojieOaHui cC
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ONMM3KMMU YacTOTaMH B HeluHeHou cucreme (Huxonaes A.B., 1987). CyliecTBEHHO, YTO TaKoe
SBIICHUE MOXKET IPUBOAUTD K MPOTPECCUPYIOIIEMY Pa3pyLICHUIO COOPYKEHUS.

AHanmu3 TpaeKTOPUH IBWKECHUS IS KaXJTOW TOYKU M KaKJOW YaCTOTHI YIOOHO IMPE/CTABUTH B
BHJIe TuarpamMm-pom6oB (puc. 4). Pesymsrarer 2004 1. moka3anu momodue ¢hopMm auarpaMmM-poMOOB IO
OCHOBHOMY TOHY KOJeOaHMM, T.e. KOHCTPYKTHBHAs IIEJIOCTHOCTh OallHU HE HapylieHa. TpenmHbI
COOTBETCTBYIOT UYaCTHYHBIM pa3pyllIeHUsIM, Hanbojee ociableHHOe MecTOo (10 BTOPOMl M TpeTbel
rapMoHuke) — Bonu3u T. b (puc. 4). B 2005 1. Hanuuue HapylieHUN MPOSBIAETCS YK€ Ha OCHOBHOM
yacTtoTe. COBOKYMHOCTH (DaKTOB 1a€T BO3MOXKHOCTbH MPEATNONIOKUTE, YTO TPEIIMHBI UMEIOT TEHICHIINIO K
Pa3BHUTHIO, TPHYEM BOJU3HU T. b HAXOATCS cCaMble 3HAYUTEIbHBIC TIOBpeXkIeHUs bernoii GanrHu.

2004 r. | 2005r. ¢ 8ory IT
N 8.9y 9.4y 2385m1 ~ 37pve
2 @™ e T

PucyHok 4 — [lJnarpammbl-poMObi (l), NOCTPOEHHbIE HA OCHOBaHUW NOMSIPHbIX AnarpaMm amnnnTyq
pa3HbiX Mog cobCTBEHHbIX KornebaHmi 6allHu B ropnaoHTanbHon nnockocTu (Il) onst Habopa Todek n
yacToT, AaHHble 2004 — 2005 rr.; nnaH-cxema no pesynsratam obcrnefoBaHnsa cocTosHUSA benon GalHm
(1), HaHeceHbI TpeLunHbl — pa3BMBaloLLmecs (CnnoLwHas NMHUS) U HoBble (MYHKTUP)

B xommuiekce ¢ peructpanueil koieGaHui ObUIM IpPOBEIEHBI MaOITyOMHHAs ceiicMopasBeska
MeTosoM mpernomiieHHbIX BoiH (MIIB). Cxema HaOMIOMEHUI T1O3BOJISIET OICHUTH BpPEMCHHBIC
U3MEHEHUs, NPOM3OIIEAIINEe B TedeHHe rojga. Ha ydwacTke COOTBETCTBYIOLIEM T. ¢ OTMedYaercs
HanOoJbIlIee M3MEHEHHWE CpEOHE CKOpOCTH, a B T. b — HamMmenbmee. OTMETHM, YTO T. ¢ Haubolee
OJIM3KO MOAXOIUT K aBTOAOPOTeE.

Takum 00pa3oMm, aHaNM3 SKCHEPUMEHTAJIBHBIX JTaHHBIX TI03BOJIICT BBIACITUTH CICTYIONINE
HanOoJsee BaKHbIe (DaKThl, CBUAETEILCTBYIOIINE O COCTOSIHUU OaIIHU:

— 3HAUUTEJIbHOE U3MEHEHHE COOCTBEHHOM YacTOTHI 3a rOjl, COIVIACOBAHHWE HOBOTO €€ 3HAUEHUSs C
Y4acTOTOM TEXHOTEHHOW BUOpallu, BO3IEHCTBYIOIIEH Ha COOPYKEHHE,

— ToTepsl €IMHCTBA XapakTepa IBWKEHMH [UIsl pa3HbIX TOYEK OAalllHM Ha OCHOBHOM TOHE
KoJIeOaHMuiA,

— U3MEHEHHUE TPYHTOBBIX YCIOBUH.

OTMeueHHas TMHAMMKA U3MEHEHUH YKa3bIBaeT Ha HEOOXOAMMOCTH MPOAOIKEHUSI MOHUTOPUHTIA
C NMPUBJICYEHUEM AEPOPMOMETPUUECKUX U3MEPEHNUN C YCTAHOBKOM TEH30METPOB B KIIIOUEBBIX TOUKAX U
«MasKOB» Ha TpeuMHax MeToIu4YecKUM  pe3ylbTaToM  paboThl  SIBISETCS  JEMOHCTpALUs
YYBCTBUTEJIBLHOCTH CIIOCO0A K M3MEHEHUSIM B KOHCTPYKIMSIX, BBI3BAHHBIX HABEJIEHHBIMU KOJICOAHUSIMU U
WU3MEHEHUSIMU B TPYHTOBBIX YCIIOBHSX.

BerpoBpie koneOaHUs COOPY)KEHUH B 3ajlauax TeOJAMHAMHUYCCKHX HCCICNOBAHWMN. 3MaHUS H

HHKCHCPHBIC COOPYXKCHUSA MOKHO HCIOJb30BAThb B Kad4C€CTBEC BI/I6paTOpOB AJIL IIPOCBCYNBAHUA
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reosioruueckoit cpenpl. [lpuBenensl pesynsraTsl 00caeaoBanus Teppuropun Baois p. C. JIBuna (35km x
10 kM) c 11eTBI0 OIICHKH M BBIOOpa ydacTka s pasMernenus ATOC. AHanu3 psaa KapT u aemudpoBka
KOCMOCHMMKOB yKa3aJl Ha BO3MOXKHOCTh NPHUCYTCTBHS pasjioMa B Tpenenax obciemyeMoil monocsl. B
KaueCcTBE MCTOYHHMKA CEHCMHYECKHX BOJH MHCIIONb30BaHA CHUCTEMa MOCTOBBIX KpaHOB (COOCTBEHHas
yacToTa Kosnebanuit 5,2 ') — T.e. yacToTa COOTBETCTBYET 3HAUEHUSAM IPU CTPYKTYPHBIX UCCIIEIOBaHUIX
metonom ['C3.

Ilyrem aHanmu3a MONSPU3ALMOHHOM  KapTHHBI, IIOCTPOCHMSI  aMIUIUTYIHBIX  KpPHUBBIX,
CUHTETUYECKUX CEHCMOIpaMM II0KAa3aHO, YTO CHUCTEMa MOCTOBBIX KPAHOB SBISETCS HCTOYHUKOM
IPEUMYIIECTBEHHO OOBEMHBIX BOJIH, KOTOpBIE PACIPOCTPAHSIOTCS HA 3HAUUTENbHBIE PACCTOSHUS
(mopsiaka 15 kM), T.e. UICTOYHHUK MPOCBEUMBAET 3HAYUTEIBHYIO YaCTh 00CIIEAYyEeMOM TepPUTOPHUH.

O06paboTka MaTepraiOB TOYEYHBIX IUIOMIAIHBIX HAOIIOICHUN MPOBOIUIIACH IO AITOPUTMY TII. 4.
OueHka MeIWaHHBIX 3HAYEHUN I paclpeleieHus aMIUIMTYJ Ha 4YacTOoTe MUKA JUIsl pa3sHbIX TOYEK
HAOIIOIEHUI 1103BOJIMJIA COCTaBUTh IPOCTPAHCTBEHHYIO KapTHHY paclpOCTpaHEHHs curHaiza. B
pe3yapTare MOJy4YyeHa 30Ha IONIONIEHUS CEeHCMHUYECKOro curHaia. Popma MATHA — JOCTATOYHO
NPOTSDKEHHAS U y3Kas 110JI0Ca, U €€ PACIIONIOKEHUE Ha KapTe YKa3bIBA€T, YTO M0JIOCA COBIAAAET C 30HOM
IpeanojaraeMoro pasioma. bpUIo ycTaHOBIEHO, YTO B Mpezesiax MOoJOChl HAOMIOMaeTCs SHIOTEHHOE
CEHCMHUYECKOE H3JIy4YeHHE, YTO MOATBEPXKAAET BBIBOJ O HAJIWYUM 37eCh pasiaoMma. [Ipakrmueckum
pe3ynbTaToM ObLIO 3akioueHue o HeoOxoaumocTu nepeHecenus ATIC 3a mpenensl TEKTOHUYECKOTO
HapyIIEHUs.

CelicMnueckoe mukpoparionupoBanre (CMP) Tepputopun I Apxanrenbcka. CTaHIapTHBIE
TpeOoBaHusl K mpoBeaeHHI0O pabor mo CMP cBomsaTcs K HEOOXOAMMOCTH 3allUCH  CHIJIBHOTO
3eMJIETPSACEHUS] HE MEHEE, YEM B TPEX TOUKAX, PACHOJIOKEHHBIX B pa3HbIX IPYHTOBBIX YCIIOBUSX. 3aTeM
TOYKH TEPEMEINAIOTCA M JKAYT CIEAYIOLIEro CHJIBHOIO TONuYkKa. BmecTo 3emuerpsiceHuil cpeny
BO30Y)KJAIOT B3pbIBAMU WJIM BUOpaTropamMu. DTO TPYAOEMKHE U JOPOTrOCTOALINE pabOThl, OCOOCHHO B
CIa00CEHCMHUYHBIX palloHax. MeTox TOBEpXHOCTHBIX BOJH Malnod(h(dekTuBeH B ropomax. B
COOTBETCTBUHM C MPEIJIOKEHHBIM B JTUCCEPTAllMU CIIOCOOOM, BMECTO 3E€MIIETPSCEHHI, B3PHIBOB U
BUOPAaTOPOB MOKHO MCIOJIb30BaTh KOJIEOAHMSI BBICOTHBIX COOPYKEHHI, KOTOPbIE OCTOSIHHO U3J1y4aroT B
cpeny ceiicmuueckuil curHan. OOcienyeMylo TEpPUTOPUIO MOXKHO MPOWTH MOCIEN0BAaTEIbHO IO
3apaHee HaMEUEHHBIM TOYKaM, C UCTIOJIb30BaHUEM JlaXke OJHOM ceiicmuyeckoit craniuu tuna KbC-2.

B 1 ApxaHrenbcke B KauecTBe CEHCMHYECKOTO HCTOYHHMKA BBIOpaHO €IWHCTBEHHOE 24-X
STaXXHOE 3[aHHe, OCHOBHOM TOH COOCTBEHHBIX Konebanmii kotoporo 0,57 I'm. Ilocrme oueHku
MEIMaHHBIX 3HAYEHHWI pacrpeneieHus] aMIUIUTyd Ha 4Yactore muka (A, m/c) I pa3HBIX TOYEK
HaOJTIOICHUH TIPOBOIMIIOCH BBIYMCIICHUE YCKOPEHHS ISl BRIOPAHHBIX TOUYCK O GopMmyie @ = 277A | rne
f— 4JacToTa curHala, pacpoCTpaHsIeMOro oT coopyxkeHus. [lanee cnemnoBanan cxeme paboOThI ¢ OMOPHOM
TOYKOM C BBIUMCICHMEM OTHOUIEHMSI YCKOPEHHUS K HaWJEHHOMY 3HAY€HHIO YCKOPEHHs BBIOPAHHOTO
OTIOPHOTO TPYHTa U, 3aT€M, CIIEIO0BAJIO MOCTPOCHHUE KapThl MPHUpAIIeHUs OAITIbHOCTH WIH YCKOPEHUH
CWIBI TSDKECTH it obOcnenoBaHHOW Tepputopuu (Medsedes C.B., 1962). Bbutn TOCTPOEHBI KapThI
CEHCMHUYECKOT0 MHUKPOPAaOHUPOBAHUS C yKa3aHWEM TMpupalleHus O0alibHOCTU (pUC. 5) U yCKOpeHUi
CuiIbl TsKecTH (monu g) (puc. 6) ansd LEeHTpalbHOM 4acTH L. ApxaHrenbcka. [Ipu BbIOOpe TOUek
HaOJIIOIEeHUH MCTIONb30BaNIaCh MH)KEHEPHO-TE€0IOTHYeCKask KapTa ropoja.

JlaHHBIN IIpUMEp MMOKA3bIBAET, YTO C MCIOJIb30BAHMEM MHMKpPOCENWCM MOXXKHO IpoBoauTs CMP B
MPUHIIKIIE 715 JIF000T0 TOpoja U 3TO SIBIAETCA €I1e OJHUM JI0Ka3aTeIbCTBOM LIUPOKUX BO3MOXKHOCTEH
IIPEJCTaBIEHHOTO CI1I0c00a UCCIIE0BAHNS IPYHTOB U MHKEHEPHBIX COOPYKEHUH.

Buvieoovt 2naevt 5. Vicmonb3oBaHHME COOCTBEHHBIX KOJICOAHWH WHIXKEHEPHBIX COOPYXCHUH
MO3BOJISIIOT PELaTh pa3INyHbIe 3a/1a4H:

- 00cneoBaTh KOHCTPYKTUBHYIO IIETIOCTHOCTD 3[JaHUI U OIIEHUBATh COCTOSIHHE TPYHTOB,

- KapTHUpOBaTb OCOOEHHOCTHU T€OJIOTMYECKOM Cpelbl, B TOM YHCJIE BBIABISATH pa3pbIBHBIE
HapyLIeHUs,

- CTPOUTH KapTy CEMCMHUYECKOTO MUKPOPANOHUPOBAHUS rOpoa.

3akiiodenue. B pesynbrare BBINOIHEHHBIX PAa0OOT MpPEIOKEH HOBBIA 3()h(EeKTUBHBIN CIIOCOO
WCCJIEIOBAaHNST WH)KEHEPHO-CEMCMUYECKUX I1apaMeTPOB TE€OJIOTMYECKOM Cpefbl U KOHCTPYKTHBHOM
LIEJIOCTHOCTH MH)KEHEPHBIX COOPYKEHHUH, XapaKTEPU3YIOIIMNICS S3KOHOMUYHOCTBIO, TEXHOIOTMYHOCTBIO
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U OINEPAaTHBHOCTBHIO B MOJYYCHHU PE3yJbTaToB M3MepeHuid. IlpencraBnenHbiii cocod, Gasupyromuiics
Ha W3YYEeHUU COOCTBEHHBIX KOeOaHUM 3aHUN U COOpPYKEHU, MPUTOICH AJISl UCCIeIOBAHUS ITHPOKOTO
KJjlacca 0OBEKTOB, HE HapyIIaeT TOPOJCKON CPeabl U )KU3HEAEATEIbHOCTH MPOU3BOJICTBEHHBIX U JKMIIBIX
coopyxenuil. Kpome Toro, mpu paszpaboTke croco0a ObUIM TONTYYEHBI CIEAYIOLUIUE PEe3YIbTaThl,
MMEIOLINE CAMOCTOATEIbHOE 3HAYCHHE:

i npupailexve g
0.15

k¢ - BbICOTHOE COOpYXeHue, D 0 - 0.5

VCTOYHUK konebaHui

X
* -BbicotHoe 24 -aTaxHoe 3naHue -

Wos -1 MCTOYHUK KonebaHun
PucyHok 5 — Kapta npupaiieHunsa 6annbHOCTH PucyHok 6 — KapTa yckopeHun (B gonsx g)
Tepputopum r. ApxaHrernbcka TeppuTopun . ApxaHrenbcka

1. Pa3zpaboraHo TexHHMYEeCKOe 3aJaHue s HOBOTO THUIA T[IOJIEBOM  ammaparyphl,
OCYILECTBIISIONIEH OJHOBPEMEHHYIO 3alllCh BapHaluidi arMoc(epHOoro naBieHHss MHUKpoOaporpadoM u
TPEXKOMIIOHEHTHYIO PETUCTPAIMI0 MUKPOCEHCM B TOUKE HAOMIONEHHH, MOCITY)XHUBIIEE OCHOBOW s
co3maHus IMQPPOBOM MOpTATUBHOW Oapo-celicMuyeckor craHmuu (amamazoH gactot 0,2-40 ['m).
PazpaGotanbl ajaropuTMbl OHEepaTHBHOM 00paOOTKM pe3ynbTaTOB, OCHOBaHHbIE Ha aHaJU3e
JUHAMHYECKUX XapaKTEPUCTHUK BOJIHOBBIX MOJIEH BETPOBBIX KOJIEOaHUH.

2. IlpencraBieHa MeTO/IMKa BBIOOPA MPOCTPAHCTBEHHO-BPEMEHHON cXeMbl HaONIOAECHUH MoJei
BETPOBBIX KoJIeOaHUIl 1 HAOOp permaMeHTOB padoT [Tt 00CIeIOBaHUS 3MaHIH U TEPPUTOPHIA.

3. IlpennoxxeHa MeTonuMKa OOCIEIOBaHUS KOHCTPYKTUBHOW IIEIOCTHOCTH HHXKEHEPHBIX
COOPY)KEHUH, KOTOpasi MO3BOJIIET BBISIBUTH HanOosee OcCinallIeHHbIE 30HBI B UCCIEAyeMOM OOBEKTE, a
TaKXe€ BOCCTAHOBUTHb IPOCTPAHCTBEHHO-BPEMEHHYIO KapTHMHY JIUHAMHUKH 00bekTa. (OOBEKThI
onpoOoBaHMs crocoda:

- )KUJIbIE IOMa B OKPECTHOCTH BBICOTHOTO 24-X 3Ta)KHOTO 3/1aHUs, B PE3Yy/bTaTe Yero BbIJCIICHBI
30HBI OCTa0ICHUST KOHCTPYKTUBHOMW IIEIIOCTHOCTH JIOMOB;

- aBapuifHOE KMJIO€ 37IaHHe, MOCTPaJaBIIee OT B3phIBA, B PE3yNbTaTe YEro yCTaHOBIIEHO, YTO
HapyIIEHbI BEPTUKAIbHbBIE CBSI3U B KOHCTPYKIIMH IOMA;

- apXUTEKTypHbIM namsaTHUK CoJOBEeLKOro MOHAcThipsd — bemas OamiHs, B pe3yabrare 4ero
BBISIBJICHBI OCOOCHHOCTH KoJieOaHWil OallHW, TO3BOJIMBINNE BBIIBUTH OOJIACTH TPEIIMHOBATOCTH,
MOTYIIHE IPUBECTH K €€ Pa3pyLICHUIO.

4. Tloka3aHa CBsSI3b MHXEHEPHBIX COOPYXKEHHMH C OCHOBaHHUSIMH M BO3MOXHOCTH OIPEEICHUS
COCTOSIHUS TPYHTOB ITyT€M MTPOBEIEHUS MOHUTOPUHIa COOCTBEHHBIX KOJIEOaHUI COOPYKEHUII.

5. VYcraHOBIIEHO, 4YTO BETPOBbIE KOIE€OAHUS MHMKEHEPHBIX COOpPYKEHUH BO30YXJal0T B
Te0JIOTUYECKON cpesie 0ObEMHBIE BOJHBI, PACIIPOCTPAHSAIOLINECS, B YCIOBHUIX UCCIEIOBAHHOIO PETHOHA
I. ApXaHreabCcKa, Ha MEpPBbIE JECATKA KUJIOMETPOB.

6. Iloka3aHo, 4YTO BeTpPOBbIE KOJEOAHUS PACKAUUBAIOT BBICOKHE COOPY)KEHHS, KOTOpBIE
CTAQHOBATCSI ~ MOCTOSSHHO  JEMCTBYIOIIMMM  €CTECTBEHHBIMM  30HAMPYIOIIMMHU  UCTOYHHUKAMH,
HO3BOJIIOLIMMH PEajn30BaTh CEHCMUYECKOE MPOCBEUMBAHHME T€OJIOIMUYECKON Cpeibl Ul U3Y4YEeHHUs ee
CTpOEHUS, B TOM UHWCJE JUIs BBIABICHUS Pa3pbIBHBIX HapylleHuH. B pesynbrare moneBbIX HaOMIOnEHUN
HOJTY4€Hbl KapThl MPOCTPAHCTBEHHOIO PACHpPEAETICHHs aMIUTUTYJ CUTHAJOB Ha 4acTOTE COOCTBEHHBIX
KoJeOaHWH HMCTOYHMKA, HAa KOTOPBIX BBIJENSETCA 30HA IMOBBIIIEHHOTO MOIVIOMICHUSI CEHCMUYECKON
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sHepruu. Ilo HampaBneHMIO W MECTONOJIOKEHUIO 30Ha COBINAJAE€T C AKTUBHBIM  Pa3IoMOM,
CYIIECTBOBAHHE KOTOPOTO MPEIONaraeTcs reojJoraMu.

7. C ucnonp30BaHUEM BETPOBBIX KOJIeOaHUI 31aHUI TOCTpOeHa KapTa MpUpaIieHnii 6auIbHOCTH
U CUJIBI TSKECTH, HA OCHOBAaHUM 4ero cocraBieHa kapra CMP nenTpanbHOM yacTu I. ApXaHrenbceka.

TakuMm 00pa3oM, MpPENCTaBIEH HOBBIA CHOCO0, TMO3BOJIAIOLUIMM HCIIONB30BaTh BETPOBBIC
KonebaHus 37aHUM U1 MCCIIENOBAaHUM MH)KEHEPHO-CEMCMUYECKMX MapaMeTpoB U KOHCTPYKTUBHOM
LEJIOCTHOCTH UHXEHEPHBIX COOPYKEHUH.
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