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OMCKMH FOCYAapPCTBEHHbIN
arpapHbIi YHUBEpPCHTET

OMCKMH rOCYy BapCTBEHHbIN
nejarorM4ecK1i yHMBepcureT

NMPUMEHEHME FTEOMHDOPMALIMOHHbBIX
TEXHOJTIOMMM B UCCNEOQOBAHUAX
XAPAKTEPUCTMK TEMNO-BJIATO-
OBECMNEYEHHOCTHU 3ANAQHOU CUBUPU

B ctatbe paccMaTpMBAIOTCS NPUMEepPbl TPUMEHEHUSA reOliHCbOpMaLIMOHHbIX TEeXHONOrMM Anganocr-
poeHus nonen pacnpepgeneHus XapaKTepuCcTUK Tensa 4 Blaru Ha TeppUTOpPHM OMcKoi obnacTu.

HccaepoBanHuss XapaKTEPUCTUK TEIIAO-BAAroobecrie-
YEHHOCTH SIBASIOTCSI OCHOBOM AASI OIIEHKU PECYPCOB TEIA]
U BAArM U3y4aeMOW TEPPUTOPHUH, ONIPeAEAeHUsS AUHA-
MMKI KAMMATHYeCKUX Ipoleccos. [IpaBUAbHAsS OLleHKa
PecypcoB TellAa ¥ BAATU HeOOXOAUMa AASI TAAHUPOBAHUS
U BeAEHUS X03IUCTBEeHHOU AesiTeabHOCTH B ATTK, cTpou-
TEALCTBE, IPOEKTUPOBAHUU AOPOT U T.A,.

Wudopmanys, U B IEPBYIO OUYePeAb IIPOCTPAHCTBEH-
Had, CTard Ba)KHEMNIIIMM PECypCOM M IIeHHBEIM TOBAapOM:
TOT, KTO BAGA€EET €10, CIIOCOOeH KOHTPOAUPOBATE CUTYa-
nuto. OTCyTCTBHEe IPOCTPAHCTBEHHOM reorpadmuiecKkoi
uHGMOPMAaINU IPUBOAUT K YIYIIEHUSM U IpOCUeTaM.

OAHAKO ecAu paHee AAS BHIYMCAEHUSI KOOPAWHAT
HY’KHBI OBIAM UHBAPHBIE IIDOBOAOKH, MHOTOKHUAOMETPO-
BBI€ IIPOCEKU B Talre, CTPOUTEABCTBO TPUAHIYAAIIUOH-
HBIX 3HAKOB B Y’KaCHBIX IIOTOAHBIX YCAOBUSX, YCTpaHe-
HHUe HeyBSI30K, BBICOKOKBAAU(DUIIPOBAHHEBIE CAOJKHEBIE

pacueTsl, TO Telepb CO3AaHBI TPUOOPHI, TTO3BOASIOININE
CTaBUTHb TPOCTHb C MUKPOKAALKYASITOPOM Ha KPBHIIIKY
KOAOAIIA ¥ C TOUHOCTBIO A0 0,5-1M onpepeAsaTh KOOPAK-
HATHI 10 TabAO!

B HacTosimee BpeMs CYILIECTBYIOT aBTOMATU3UPO-
BaHHBIE TEXHOAOTUU — T€OMH(POPMAIIMOHHEBIE CUCTEMBI
(T'MC), nospoasromye OBICTPO, OIIEPATUBHO U TOYHO C
TIOMOITHIO0 KOMIIBIOTEPOB 1 CITyTHUKOBEIX CHICTEM HaBUTa-
LIV, UCTIOAB3YSI AQHHBIE AUCTaHIITMOHHOTO 30HAUPOBaHUS
MIOAY4YaTh NH(POPMAIIUIO O IIOToAe, 00 YPOBHE BOABL B
peKax, O COCTOSIHMHU yposKasi, 0 ABUJKeHUU HeTHU U rasa
B TpyOOIIPOBOAAX U T.A.

AaHHBIE, KOTOPEIe OOpabarksiBaeT U xpaHut I'MC,
UMeIOT He TOABKO IIPOCTPAaHCTBEHHYIO, HO ¥ BpeMeHHYIO
XapaKTePUCTHUKY, YTO Ba’KHO B IIEPBYIO OU€PEADb AAS TE0-
rpapuvecKrx AQHHBIX.
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Puc. 1. TenarosHepreTuyeckue pecypcel kaumara TK,
MAX/ (M%T0A)
(1.B. Kaphuarnesuy, O. B. Me3zentena, 2007 r.) [2]
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Puc. 2. KapTa TeppuTOpHasbHOTO pacipeAeAeHNUsI MECTHOTO
cToKa OMCKO¥i 06AaCTH B CPEAHHUI TOA B MM
(T.T. Bur6yaaToBa, 2006 r.) [4]

«reorpadug», «MHPOPMAILUI», «aBTOMATUKa», U OIIpe-
AeAseTcsl B TPeX acleKTax, KakK:

® OTPACAb HAyKH, U3y4arolas IPUPOAHBIE U COTUAAb-
HO-3KOHOMUYEeCKHUe re0CUCTEMEI IOCPEACTBOM KOMIIbIO-
TEepPHOT'O MOAEAMPOBAHMUS;

® TeXHOAOTHUS PaOOTEI C IPOCTPAHCTBEHHO-KOOPAUHU-
POBaHHOM HHMOPMAIUEHN C IIEABIO 00ECIIEUUTh PellleHNe
33)a4 MHBEHTApU3aluy, ONTUMHU3ANUN U yIIPABACHUS;

e IIPOM3BOACTBO aNllapaTHBIX CPEACTB U IPOTpaM-
MHBIX IPOAYKTOB (MHAYyCTPUs)[3].

CAEAOBATEABHO, FeOMH(OPMAIMOHHA CUCTEMA (THC) —
3TO aBTOMATU3UPOBAHHAA MH(OPMAIMOHHASA CUCTEMA,
npepHa3sHaYeHHAs AAS 00pabOTKU IIPOCTPAHCTBEHHO-
BpEeMeHHBIX AQHHBIX, OCHOBOU MHTEerpaluu KOTOPHIX
CAY>KUT reorpadudeckast “H(opMaIus.

00513aTeAbHBIMU IIPU3HAKaMU TUC SIBASIOTCS:

e reorpaduuecKkas NIpuBs3Ka AQHHBIX;

® BO3MOJXKHOCTb CO3AaHMS HOBOU MH(OPMALUU Ha
OCHOBE CHHTe3a UMEOIINXCS AQHHBIX;

e aBTOMaTH4YeCKOe OOHOBAeHUe 0a3 AQHHBIX 3a CYeT
BHOBB IIOCTYyTIaIOIe UHPOPMAIIUY;

e o0eclieyeHNe IPUHATUS PellleHNuH.

Nctounmkamu AaHHBIX A1 TVIC cAaysKaT : KapTorpadu-
JeCcKHUe MaTePUAABL; AGHHBIE HATYPHBIX HAOAIOACHUN Ha
CTaHIUSIX U3MEPUTEABHO-HAOAIOAQTEABHEIX CeTeN; a3P0-
KOCMHYeCKHe MaTePHUaAbl; CTAaTUCTUYECKUe AQHHEIE.

OAHUX KOOPAMHATHBIX AQHHBIX HEAOCTATOUYHO AAS
OINMCAHUs KapTorpauiecKon UAU CAOKHOM Ipaduuec-
KoM uH(opmaruu. Kaprorpaguieckue o6beKTE KpoMe
MEeTPUYECKOU AONKHBI COAEPIKATS e111€ IPUCBOEHHYIO UM
AIOABMM OIIMCATEABHYIO MH(MOPMANUIO (Ha3BaHUs ropo-
AOB, MOpeH, peK) — aTpulyThl. KooppWHATEI — OCHOBA
AI060M KapThl, @ aTpuOyThl XpaHATCA B Tabanuax. Kak-
AOMY OOBEKTY COOTBETCTBYET CTPOKA TAOAMITBI, KaXKAOMY
TeMaTH4eCKOMY IIPU3HaKy — CcToADel] Tabautbl. Kaskpast
KAETKA TaOAMIIBI OTpa’kaeT 3HaueHHe OIPEAEAEHHOTO
pU3HAKa AAS OIpepeAreHHOro o0bekTa. C IOMOIIBIO
aTpuOyTOB MO>KHO TUIIU3UPOBATh AGHHEIE U YIIOPSIAOUHU-
BaThb ONKUCAHME AAS IIUPOKOTO Habopa HEKOOPAMHATHBIX
MAQHHBIX. ATpUOYTaMU MOTYT OBITH CUMBOABI (Ha3BaHUs),
YUCAa (CTaTUCTUYECKas THPOPMAIIHI, KOA OOBEKTa) UAT
rpaduuecKue NPU3HAKK (IIBET, PUCYHOK, 3QIIOAHEHUS
KOHTYpPOB) [3].

TaxkuM o6pa3oM, aTpuOyTUBHOE OIUCAHKE AOIOA-
HsIeT KOOPAWHATHOE, COBMECTHO C HUM CO3AAeT IIOAHOe
onucanmue mopereit I'MIC u perlaeT 3apauu TUIHU3ALUN
UCXOAHBIX AQHHBIX, UTO YIIPOIIaeT IIPOIeCChl KAACCU(DU-
Kanuu u o0pabOTKU.

ITpu co3panuu moperu I'MIC HeOOXOAMMO IIOAYUUTH
BEKTOPHOe N300pa’keHne KapThl. AASI 3TOr0 HEOOXOAUMO
3apeTuCTPUPOBATh PACTPOBOE M300pakeHue KapThl C
3a3paHreM KOHTPOABHBIX TOUeK, 3aTeM oIJu(pOBaTh 00b-
€KTHI Ha KapTe C IIOMOIIIBIO CIIeITUaAbHBIX MHCTPYMEHTOB.
[MToaydeHHBIE IPU 3TOM KOOPAWHATEI COXPAHSIOTCS B CIIe-
[IMAABHBIX TAOAUIIAX, XaPaKTEPU3YIOLIUX CAOU OOBEKTOB.
CAeAyIOIIUM 3TAIllOM IBASIETCSA aTPUOYyTUBHOE ONMCAaHUe
MIOAYYEeHHBIX KapTorpadnyecKux 0O0beKTOB. 3aTeM CAe-
AyeT IIOCTpOoeHUe Hy>KHON MOAEAU KapThl.

B nccaepoBaHUAX XapaKTEPUCTUK TEIAO-BAAroobec-
nevenHocTH ¢ nomoueo 'MC arpubyrusHOM HHGPOP-
Manuey B TaOAUINAX IBASIOTCS KOHKPETHBIe 3HQUeHUS
aTMOC(epHOTO YBA@KHEHNUS; MAKCUMAABHO BO3MOSKHOTO
HUCIIapeHUs], UCIIapeHUs], CTOKA, IIoKa3aTeAs yBAAKHe-
HUS, IPEABAPUTEABHO PACCUMTAHHBIX II0 CIIeIIUaAbHBIM
dopMyAaM, U T.II.

[TpumeHeHUEe reONHPOPMAUOHHBIX TEXHOAOTUN
B UCCAEAOBAHMIX XapaKTEePUCTUK TeIAO-BAAroodec-
IIe4YeHHOCTH MO3BOASET IOCTPOUTH KapThl U30AMHUH,
KapThl IOBEPXHOCTEHN, Ha KOTOPBIX MOJKHO OTOOPa3UTh
TIOASI TEPPUTOPHUAABHOTO PACIIPEACACHUS TellAa U BAATH.
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Puc. 3. Kaptra 06’b€éMOB BOAHBIX PECYPCOB B CPEAHMI TOA
o paiioHaM OMCKoOI1 06AacCTH, B MAH M/TOA [1]

[MocTpoeHUe NOKAaAM30BAHHBIX AMArpaMM B OTAWUUE
OT rpadMKOB B O(PUCHBIX IPOTPAMMax U SA€KTPOHHBIX
TabAMIIaX IIO3BOASIET YBUAETEH M CPABHUTHL OTAEABHLIE
XapaKTepUCTUKY Ha KapTe.

HNccaepoBaHUSIMU TEIIAO- BAATOOOECIIEYeHHOCTH
Ha Teppuropuu 3anapHor Cubupu u OMCKOM oOAaCTU
3aHUMAAUCh MHOTHE BUAHBIE yUeHble Halllell CTPaHBI:
K.IT. Bockpecenckuii, I1.C. Ky3un, B.C. Mesennes,
C.A. INoaucapos, I'.A. IMautkun, M.B. Kapnanesuy, B.B.
Aockytos, I.B. Beronenko, A.M. Komaes, A.A. Bypakos,
C.IT. Hukutug, B.A. 3emuoB u Ap. Pe3yapTaTel 3TUX
HUCCAEAOBAHUM AETAU B OCHOBY COBPEMEHHBIX HayUYHBIX
paboT B 3TOM HaAIlpaBAEHUU €CTeCTBO3HAHMUS.

CoBpeMeHHbIe NCCAEAOBATEAN PECYPCOB TEIIAA U BAA-
I'd Ha TeppuTopuu 3anapHon Cubupu u OMCKOM 00AACTHA
(.B. Kapranesuy, I'.B. Bearonenko, B.W. Byaartos, O.B.
Me3senrnenaq, I'.I'. Buk6yaaTosa, H.O. MrenbaeBa u Ap.)
IIKPOKO NPUMEHSIIOT TeOMH(MOPMAaIMOHHEIE TEXHOAOTUH
B CBoel paboTe. OTO reouH(MOPMAIUOHHEIE CUCTEMBL:
Easy Trace, Golden Surfer, MaplInfo, Grafer.

BekTropu3sarop Easy Trace mo3BoAsieT TOUHO U Ollepa-
TUBHO OITM(PPOBATH PACTPOBEIE N300Pa’keHUs KapT.

B reonndopmanuonHoil cucreme Golden Surfer
OOABIIIOM HabOp pa3HOOOPa3HBIX KapTorpadruecKUX Mo-
AeAel, IpU 3TOM MO>KHO KOPPEKTHUPOBATh YTOA HAKAOHA,
HaCHIIIIeHHOCTh, IIBeTa U ApyTHe napameTpsl 3D-u3obpa-
JKeHUH, METKH, TyCTOTY, TOAIVHY, IIBET U30AMHUH, TUIIBL
0OG'BEKTOB, TPAAYHUPOBKY IITKAABI Ha KAPTaxX U T.A,.

OTanunuTeAbHas 0cOOeHHOCTh ITporpaMMel Maplnfo —
ee yHUBePCaABHOCTE. Maplnfo o3BoaseT NOAy4YaTh UH-

dopMaIuo 0 MeCTOIIOAOKEHUH 110 aApecy MAU UMeHH,
HAXOAUTH IIepeceuyeHusda yAUull, I'PAHUI], IPON3BOAUTH
aBTOMAaTHYEeCKOe U MHTEePaKTHUBHOE 'eOKOAVMPOBAHUE,
TIPOCTaBASITh Ha KapTe 0OBeKTEI 13 6a3bl AaHHEIX. Dopma
IIpepACTaBACHUA I/IH(I)OpMaJ_[I/II/I B CUCTeMe MOJXeT UMETH BUA,
TabAUI], KapT, AuarpamMM, TeKCTOBBIX clipaBok. CrucreMa
AAeT BO3MOKHOCTD IIPOBOAUTE CIIEIIMAABHBIN reorpadu-
YeCKUU aHaAU3 U rpadruuecKoe pepaKTupoBaHue. Pa3any-
HbI€ BUABI TEMATUYECKUX KAPT IIO3BOAAIOT IIPEACTABUTH
nHpopmaIuio 00 06 beKTax B BUAE TPaMKOB Ha KapTe.

Tak, c momornnio Golden Surfer 8 1.B. KapnarieBuuem
u O.B. Me3eHI1eBOM OBIAY IOCTPOEHEI MHOTOUHMCACHHEIE
KapThl 3HaUEeHNY TEIIAOBAAr000eCIIeueHHOCTU 3aapAHOU
Cubupu (puc.1).

HopmMa cToka pek uAu CpeAHUM MHOTOAETHUM CTOK
SIBASIETCS OCHOBHOU T'MAPOAOTMUYECKOMN XapaKTePUCTH-
KOM, OIIPEAEASIIOINIeH HapsIAY C TEIIAODHEePTeTHIECKIMU
pecypcaMy TePPUTOPHUU yCAOBUSA €€ yBAAKHEHUd, a
TaK>Ke BOAHO-MEAMOPATUBHEIE U TUAPODHEPTreTUUeCcKre
pecypchl TOU UAW UHOM CTPAHBHI.

ITo pesyabpTaTaM HCCAEAOBAHUM, IPOBEAeHHEIX [T
bukOyaatosoit [2006] O6blAa COCTaBAEHA KapTa HOPMBI
MECTHOTO CTOKa, XapaKTepu3yIollas TeppUTOPHarbHOe
pacnpepeAeHNe U 3HaUeHMs MeCTHOrO CTOKa Ha Tep-
putopuu OMckoro [TpuUpTHIIIBEI B CPEAHUM TOA B MM.
(puc.2)

IMoayueHHast KapTa MECTHOTO KAMMAaTHUYeCKOTO CTOKa
XapakTepusyeTr Teppuroputo OMCKON 0OAaCTH 3HauUe-
HuaMu HOpMEI cToka 90-110 MM Ha ceBepe u 20-30MM
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Puc. 4. BHyTpuropoBoe pacipepeaeHue atMocgepHoro
yBAakHeHHs KX B cpeaHuii roa, MM, Ha Tepputropun OMcKo
o6aacru (B 1 cm croaGua 160 mm) [2]
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Puc. 5. BHyTpUropoBoe pacnpeAeAeHne oKa3aTeas
yeaaykuenust BH=H/Zm B cpeAHHI roA Ha TEPPUTOPHUI
Omckoi o6aactu (B 1 cMm croa6ua BH =1,00) [2]

CeBEpHOM ITOAOBHHE O0OAacTU cocTaBasiioT 50 MM Ha 100
KM, a B to>kHOM yacTu — 10 MM Ha 100 kM.

O1leHKa BOAHBIX PECYPCOB TEPPUTOPHUU SIBASIETCS
TAGBHOM 3apadyeli BOAHOI'O KAAaCcTpa U HeOOXOAUMA AN
OpraHM3aIuy pPallMoOHAABHOTO MCIIOAB30BaAHUS BOAHBIX
pecypcoB, 000CHOBAHUS HEOOXOAUMOCTH MEAMOPALNN
" AASL pa3pabOTKY AOATOCPOYHBIX IIPOTHO30B BOAHOTO 1

TEIIAOBOTO PEKHMOB, IPOEKTUPOBAHUS U CTPOUTEABCTBA
TUAPOMEANOPATUBHBIX CUCTeM. Tak BEITAIAUT 3D-KapTa
pacupepeAeHUss 00beMOB BOAHBIX pecypcoB OMCKOM
obaactu (puc. 3) [1].

AHanu3 OAYUYeHHBIX pe3yAbTaToB [1] moKasan, ITo
COOTHOIIIEHNE PECYPCOB TeIAa ¥ BAATH Ha TEPPUTOPUU
OMCKOY 06AaCTH CYLIEeCTBEHHO MEHSIETCSI He TOABKO I10
ropAaM, HO ¥ BHYTpU ropa. BecHott 0ObIYHO HaOAIOAQETCS
U30BITOK YBAQKHEHUs, KOTAQ IIOCTYTAoIast OT CHero-
TasHUSI BOAQ He MOJ>KeT IIOAHOCTBIO MCIIAPUTHCS H3-3a
HeAOCTaTKa TellAgd, AeTOM JKe B CPeAHUM TOA OTMedaeTCs
AebUIUT YBAGKHEHMS, YTO He MOJKeT He OTPa3UThCs Ha
dpopMUPOBAHUM CTOKA.

Hamboaee OTUYETAMBO MOJKHO IMPOCAEAUTH 3TO Ha
KapTax C IIOCTPOeHHBIMU B nporpaMMe Maplnfo roka-
AM30BaHHBIMU AMarpaMMmamu [2].

Taxk, Ha puc. 4 IOCTPOEHO BHYTPUTOAOBOE pacIIpeae-
AeHHe obuiero arMocepHoro yBaakHeHus KX B cpea-
HUM rop, (MM) Ha TeppuTopuud OMCKOM 00AACTH, HA PUC.
5 — KapTa BHyTPUTOAOBOTO PACIIPEACACHUS TIOKA3aTeAS
yBAaakHeHus B, =H/Zm B cpepHMIT TOA Ha TEPPUTOPUHI
OMCKOM 00AQCTH.

KapTrorpaduueckue mopern OMCKOM 0OAQCTH TIOCT-
poennl BI'MC c momokio kapT Macirtadba M 1:3 000 000,
OAHAKO IIpu Habope TEeKCTa U pa3MeIleHUN MOAEAU B
CTaTbe pa3Mephl AOTOB MeHSIOTCS, IIO3TOMY MacIuTad
KapT He yKa3aH.

leonndopManoHHbIe TEXHOAOTUU B UCCAEAOBAHUSX
XapaKTePHUCTUK TEIIAO-BAAr000eCIIeUeHHOCTH II03BOASIIOT
CTPOUTH MOAEAU KAapT OOAEe TOYHO, UCKAIOYAs CyOBeK-
THUBHBIE OIMOKM IIPX CO3AaHUU KapTorpaduiecKkoro
U300pa’keHUs], UCIIOAB30BATh (POPMATHI AQHHBIX ADYTUX
KOMIIBIOTEPHBIX IPOrPaMM, AOTIOAHUTEABHO BBOAUTH
MaHHBIE, IOAYUeHHble KapTorpaduiecKrue MOAEAU HH-
(OpMaTUBHEI, COAEPIKATEeAbHBI, UMEIOT KOMIaKTHYIO
CTPYKTYPY, HO3BOASIFOT XPaHUTh ¥ KAACCU(PUITUPOBATH
OoAblINe 00BeMBI HH(pOPMAIUY, U3MEePATh PACCTOSHUS
U OOBEMEI, U T.A.
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U. B. KAPHALLEBUY

OMCKMH roCyRapCTBEHHbIN
nefarorM4eckMi MHCTUTYT

KOHBEMEP TBEPLOIO CTOKA PEK —
rMABHbIA MEXAHU3M FEOTEKTOHMKH

B cTaTbe npMBOASTCS (haKTbl, CBMAECTENLCTBYIOWME O TOM, YTO TBEPAbIM CTOK PeK, SBNSIOWMACS
NPOAYKTOM Npeobpa3oBaHusi CONHEYHOM SHEPrMM Ha NOBEPXHOCTH 3e MM, NOCTYNaeT B OKeaH He
PaBHOMEPHO BAONb NEPMMETPOB KOHTMHEHTOB, @ BECbMa IOKANIbHO, B OCHOBHOM CTIMBASICh B HU3-
KH1e WMPOTbl. DHeprus rPaBMTaLlMOHHOr O ONYyCKaHHsl Pa3pyLLEHHbIX FOPHbIX NOPOA B rny6b 3eM-
NM B reOCMHKNMHaNSX COM3MEPHMA C SHEPTHEH, BbIAENSIOLLEHCS MPU 3e MNIETPSICEHHUSIX, TOITOMY
LAEHCTBYIOLMH HeNPEepbIBHO B TeYEeHHE MMANMAPAOB NET KOHBeHep TBEPAOro CTOKa PEK MOXET
|PaccMaTPHMBaTLCS KaK ABMKYLUMH MEXaHM3M reOTEKTOHMKM M KOHTMHEHTaNbHOro Agpenda.

MHoroAeTHHE U3MePEeHNSI MyTHOCTH BOABI B THICSTYaxX
CTBOPOB OOABIINX U CPEAHUX PEK IIAQHETHI, BLIITOAHSIe-
Mble THAPOAOTAMU Ha BCeX KOHTUHEHTAaX, II0Ka3bIBaloT,
YTO BCET'O 3@ HECKOABKO MUAAVOHOB A€T BOAOTOKU ITAAHEe-
TBI IIePEHOCAT Ha AHO OKeaHOB 00beM pa3pylIeHHBIX Fop-
HBIX IIOPOA, PABHEIM 00beMY TOM YaCTH BCeX KOHTHHEH-
TOB, KOTOpasi paclioAaraeTCs B HAITM AHU BEIIIIE YPOBHS
Muposoro okeaHa. TOT (paKT OBIA yKe AABHO U3BECTEH
HayKe, OAHAKO B T€OAOTHMYECKON M I'MAPOAOTHYECKOM!
AUTepaType OTCYTCTBOBAAU CBEAEHUS O reorpadudec-
KOM paclpeAeAeHNU OCHOBHBIX MECT IIOCTaBKU peKaMu
TBEPAOTO MaTepHasa B OKeaHbl. KapTorpaduueckuit
aHaAW3 COBPEMEHHOTO ITOAOJKEHUSI AWHUU TAOOAABHOTO
BOAOPA3AeAa U OCHOBHEIX ITyTeM TPAHCIIOPTa TBEPAOTO
CcToKa [1] MO3BOAUA COCTaBUTHL KapTocxeMy (puc. 1), Ha
KOTOPOM IOKa3aHbl 17 OCHOBHBIX AOKAAU3AlUM — MeCT
HEINPEePHIBHOTO U AASIIErOCS COTHU MUAAMOHOB AT
CAUBa OIPOMHBIX MAaCC Pa3pyIIeHHBIX TOPHBIX ITOPOA
KPYIHEUITNMH BOAOTOKaMH Ha OKPamuHBEI KOHTUHEHTOB,
a Tak’kKe BBIAGAUTH IISITh CYIEeCTBYIONINX B HACTOsIEe
BpeMs 0eCCTOYHBIX 0O0AacTell 1 oOAacTel BHYTPEHHETO
CTOKa 3eMAU — TEePPUTOPUN, C KOTOPHIX TOPHBIE IIOPOABI
B OKeaH BOAHBIMU IOTOKAMU He IIepPeHOCSATCS.

3a rop, peuyHble THAPABAMYECKHE TPAHCTIOPTEPHI CHO-
CST IIOA YPOBEHB MUPOBOIro OKeaHa CAOU Pa3pylIeHHBIX
BEIBETPUBAHNEM I'OPHBIX IIOPOA — OOAOMKOB CKAaABHBIX
TIOPOA, IIeCKa, UAQ, TAMHUCTBIX YaCTHUILl, (KOHTHHEHTaAb-
HOM TBEpPAU) TOAIIMHOM B cpepareM 0.1 MM, IpuYeM 3TO
TIPOUCXOAUT He 3TTU30AUUECKY, @ HEIIPEPHIBHO B TeUeHUE
BOT y>Ke 4 MApA, AeT. [To 3aKOHy cOXpaHeHus MaTepUu,
POBHO CTOABKO XK€ FOPHBIX OPOA (CAoM ToAammHOM 0.1
MM/TOA) IOAHUMAETCSI M3 MarMaTUYeCKUX PacliAaBOB
acTeHocdepbl MeXaHW3MaMU OporeHes3a, ByAKaHU3Ma
u pudToreHesa, 06eCreynBaloUMU 3TOT BOCXOAIIIUN
TIOTOK BeIlleCTBa — AaB, IMPOKAACTUYECKOTO MaTepranag,
IapoB BOABL, Ia30B. [ TopgAOK BeAMUMHEI TAOOAABHOM 3PO-
3uu NoATBepkpatoT GPS-u3mepenus (2, c. 626-643].

B nepBBIe AeCSITKYM MUAAMOHOB AET C MOMEHTa 06pa-
30BaHUSA 3€MAH, KaK IIOAATal0T MHOTHE UCCAEAOBATEeAN,
TAaHeTa OblAa ropsuyel U HeTBEPAOH, IOPUCTOMN U IIAAC-
TUYHOM, BOABI Ha ITIOBEPXHOCTU HE MOTAO OBITH — OHAa
WCTapsAACh, TIOTIaB U3 HEAP Ha MOBEPXHOCTD, ITAAHETa
ObIAG OKyTaHA MapoM. HUKakux reoMeTpu4eCcKUX MaK-
PopasAmYmMi Ha ITOYTH UACAABHO CchepUIeCKOY TIOBEpPX-
HOCTH — TaKOMU JKe, KaK Y BCeX APYTI'UX IIAaHeT, C(hopMuU-
POBABIINXCS TPAaBUTALlMied B YCAOBUIX HEBECOMOCTU —
y 3eMAHU He OBIAO, KaK He OBIAO TTOKa HUKAKOW KOpPBl —
HU OKeaHWYeCKOM, HU KOHTUHeHTaAbHOU [3, c. 35;

4, c. 17-19]. OpaHaKO pa3AnuuUs B TEPMHUUYECKOM peskuMe
TIOBEPXHOCTHU MOASIPHBIX U 9KBATOPHAABHEBEIX OOAACTeH,
006yCAOBAEHHBIE OCOOEHHOCTSIMU IIOCTYTIACHUST COAHEY-
HOM DHepruu Ha C(hepUuecKyio II0BEPXHOCTDb IIAQHETEHL,
CylleCTBOBaAU Bcerpa. PazHocTu TeMneparypbl MeKAY
9KBATOPUAABHBIMU OOAACTSIMU U IIOAIOCAMU OBIAYM BCETAQ
TaKUMU JKe, KaK B Hallu AHU (He MeHee 80 — 90 K), nau
e111é OOABIITUMHY, IOCKOABKY OTCYTCTBOBAA IIEPEHOC TEIIAQ
OKeaHWYeCKUMU TeueHUsIMU. [Ipr OCTEIBaHMYU ITOBEPX-
HOCTH B IOAIPHBIX 00AACTIX AO TEMIIEPATyPEI MEHBIIIEH,
yeM TeMIlepaTypa KUIeHHUs BOABI, B IOHM)KEHUSIX IIpa-
peabeda, @ MUKPOIIOHU)KEHHUS BCETAA CYLIECTBOBAAU U
CYIIIeCTBYIOT, CTara HaKallAUBaThCs Bopa. Hauancs, moka
AWIIE B MOASIPHBIX OOAQCTSIX, KPYTOBOPOT BOABI MEKAY
razonapocgepoii 1 TOBEePXHOCTHLIO AUTOC(EPHI, 3apabo-
TaAM BOAOTOKY, OCYILIECTBASIOIIE BMeCTe C BETPOBBEIMU
IIpOILleCCaMy NepeHOC Pa3pylIeHHBIX U U3MeAbYeHHBIX
TOPHBIX TIOPOA B BOAOEMHEI.

Maneiiie HepOBHOCTU IOBEPXHOCTU CTAAU IIPOSIB-
ASTH ce0s1 KakK IepBUYHBIE BOAOPA3AEABI I BOAOCOOPHI
[TpazemMAn, HO TA@BHOE: C IIEPBBEIX COTEH MUAAVMOHOB
A€T >KU3HU MTAQHEeTHl HauaACsd He PephIBAIOIIUNCT A0
HAIIUX AHEeN CHOC C Cyullu BOGHbIMU NOMOKAMU pA3py-
WleHHbIX BblBeMPUBAHUEM TOPHbIX NOPOg NOg YPOBEHb
BOG0eMOB — HAUAACs NPOUECC AKKyMyAAyUU HAHOCOB, MO

Puc. 1. AuHUS rA00aABHOTO BOAOpPa3Aeaa, 06AacTu
BHYTPEHHEro CToKa u 6ecCTouHble 00AacTH
(BHYTPH 3aMKHYTBIX KOHTYPOB), @ TAK)Ke AOKAAU3aNI
TBEPAOro CTOKa KPYITHENIINX PeK MAaHEThI, BHOCSIIINX
HauOOABIINI BKAAA B 00IIYI0 MacCy TEpPPUTE€HHOTO

MaTepHuaAa

™
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«OMCKWW HAYYHbIV BECTHUK> N 1 (65) ’

HAYKW O 3EMAE

ecmb nepepacnpegeAenus BewjecCmsa HA NOBEPXHOCMU
KOpbl, Heu30eXXHO Bbl3bIBAOWUU U3MEHEeHUs gaBAeHUSA
Ha HWXeAexaujue BA3KUe CAOU PACNAGBOB U NPouecc
ropoobpa3oBaHusl MEXAHU3MOM IeOCUHKAUHAALHOIO
OnycKaHua usMmeAbieHHOU u Memamop@u3upoBaHHOU
JKugkolu msepgu B acmeHocgepy. 3apabomaru ByAKa-
HBl U HQUAQAUCh 3eMAempACeHUs, MO eCmb BO3HUKAU He
NpepLBAWuecs ¢ mex NOp MeKMOHUYeCcKue NPOUECCHl,
HAYaAOCh TOPU30HTAABHOE pAaCTaAKUBaHMe TOKa ellfe
TOHKUX KOHTUHEHTAABHBIX IIAUT, TOUHee NMePBUYHBIX
3eMHBIX KOPOUeK MaccaMU aKKyMyAHUPyeMOU TBepAU B
00AAaCTSAX, KOTOPBIE PACIIOAATaAUCh U PACIIOAATalOTCS B
OCHOBHOM Ha OKpanHaxX KOHTMHEHTOB | 1], Hauarock nepe-
MellleHre KOPUOAVCOBEIM MeXaHN3MOM 00pa3yIOIuXCsI
TIAQCTUYHBIX TEA II0 BSI3KOMY PACIIAABY.

B npouecce nepepacupeapereHUs (TAOGAABHON COP-
THUPOBKM) TBEPAOTO BellleCTBa, KOTOPOe IPOUCXOAUT
He TOABKO B IIOCA€AHUE COTHH MUAAMOHOB AeT haHepo-
30UCKOM 3pBI, HO IPOAOAXKAeTCH yke 4 500 MUAAMOHOB
AeT, Hen36eKHO 0OHA)Ka0TCsI MaCCUBLI HAaIMeHee TTOA-
Bep>KeHHBIX Pa3pyIlIeHUIo, TO eCTh HauboAee KPeKUX
TIOPOA, — CO3AAIOTCS SAPA-3aPOABIIIHN OYAYIIUX KOHTH-
HEeHTaAbHBIX IAUT. VITak, BbIBOg NepBblli: TOPU30HTAABHOE
nepepacipeaeAeHIe MacC TOPHBIX TOPOA IPUBOAUT K M3-
MEHEHUSIM B IAaHETapHOM IIOAE AABAEHUS Ha PACIIAABEI
U K HeNpeKpaujarowuMcsa U3MeHeHUAM NOAOKEHUA AURHUU
rA00aAbLHOTO BOgOpa3geAd, MeCmHbIX BOgOPA3geAOB U
BOgopa3geAoB Oeccmounblx obracmeli. OUeBUAHO, 3TO
umeA B BUAY A. Bererep [3, c. 38;4], onuchIBast 3BOAIOLUIO
TrAAPOrpadUIeCKOU KPUBOU.

O KOAWYECTBEHHBIX U3MEHEHUSIX AaBACHUS Ha HU-
SKeAesKalllfie TOAIY FOPHBIX ITIOPOA MOJKHO CYAUTH IO
CAeAYIOIINM U paM, IpUBEeAEHHBIM B pabore [2, ¢. 631,
636]. B Tubete u 'mmanraax 3a HocAepAHTIE HECKOABKO MUA-
AMOHOB A€T IIPOU3O0IIAO TOAHSATHE IPUOAN3UTEABHO Ha 4
KM Ha IAOIIIAaAY OKOAO 4,5 MuAAOHOB KM%, Ha Boabiom
Kagka3ze 3a nocaepnmie 10 MAH. AT IIOAHSTHE UMEAO CPEA-
HIOIO aMIIAUTYAY OKOAO 2 KM ¥ IIPOM30IIIAO Ha IAOIIAAT
0KOAO 0,1 MAH. KM%, CKOPOCTb BEPTUKAABHBIX ABUKEHHUM
B Tubere, mo paHHBEIM GPS, cocTaBAgeT B pa3HBIX MecTax
ot 0 Ao 30 MM/TOA,

BepHeMca K onucaHuio cileHapus oOpa3oBaHUI
3eMHOU KOPBHL B IIEPBBIE COTHU (AECATKU) MUAAMOHOB
A€T IIOCAe 00pa30BaHUA NAaHeTHL. [Ipu oCcThIBaHUU eé
TIOBEPXHOCTHU B NOASIPHBIX 00AaCmAX AO TeMIlepaTyphl
TBePAEHUS BOABI 3AeCh HaUaAu (DOPMUPOBATHCS ABABL —
HaYaAOCh llepepaclpepeAeHIe U aKKYMYASINA OOABIINX
Macc 3aTBepAEBIIIel BOABL. B 3T0 ke BpeMs1, TOKa IPOUC-
XOAMIAO OXAAKAEHVIE IOBEPXHOCTH, BO3HUKAYN BOAOEMEI
Teneps yKe B YyMepPEHHBIX, TPOITNYECKUX M 9KBATOPUaAD-
HBIX IIAPOTaX — IOBEPXHOCTHHIE BOABI « DACIIOA3AUCHY
OT IIOAIOCOB B CTOPOHY 3KBaTOPa.

Y3Kue AnHeMHbIe BOAOEMBI CTAaHOBUAMCHTAYOsKe (10 —
100 — 1000 M) u, caepoBaTeanHo, mupe (0,01 — 0,1 — 10 —
100 xM), 9YTO MOCTENIEHHO IIPUBEAO B YCAOBUSAX MAABIX
YKAOHOB Ha C(pepruIeCcKO TOBEPXHOCTH K 00pa30BaHUIO
TUTAHTCKUX AY’K — OKeaHOB. Hukakoi ocoboii 6azanb-
TOBOM KOPHI II0A IEePBUYHLIMU OKeaHaMH He OBIAO [J,
c. 19], GOABLUIMHCTBO CIIEIIMAANCTOB CUUTAET, YTO BO3PACT
OKeaHOB, TOUHee, OKeaHNYeCKOU Kopkhl, He 6oaee 200 —
300 maH AeT [6, c. 62-65], 0OAHAKO, eCTeCTBEHHEe IIPeA-
CTaBUTH cebe, UYTO B apXe030e OKEaHH! YJKe ITOSIBUANCE, &
OKeaHMUYeCKas Kopa ellle He HaulnHaAa (DOPMUPOBATHCH.
BaskHee ppyroe: H3MeHeHHe TA00aAbHBIX BOAOPA3AEAOB
BeAO K TOMY, YTO MeCTa CHOCA ¥ aKKYMYASIIIIA TBEPAOTO
BellleCcTBa Ha I06epesKbs TOABKO BEIPHUCOBLIBAIOIIMXCS
OCTPOBOB U KOHTHHEHTOB U B IIeHTPAAbHBIE PAVOHEI
oOAacTell BHYTPEHHEro CTOKa HellpepPBIBHO MEHSAUCH,
TepeMelasch 10 IOBEPXHOCTU 3eMHOM cdephl. Bonpeknu

m CAOXKUBIIEMYCS B I'€eOAOTUN MHEHUIO, B d)OPMHpOBaHllll

peabega 3eMAU C CaMOro HadaAd ee TeOAOTHIECKOIo
pa3BUTUA OAATOAAPS PeUHOMY KOHBelepy IIpeBaAupyeT
POAB 3K30T'€HHEIX, @ He 9HAOTeHHBIX ITPOIieccoB. Takum
00pa3oM, BblIBOG BMOPOU, POAL 3K30T€HHBIX IIPOIIeCCOB,
reHepUpPyeMBIX COAHEUHOU SHEPruel, He CBOAUTCS TOAB-
KO K HIBEAHPOBAHUIO 36 MHOM IIOBEPXHOCTH, HO SIBASIETCS
OIIPeAEAIONIEeN B IIepepadye COAHEUHOM SHEPTUU BIAyOb
3eMHOM KOPBI ¥ 00'BbICHAIONEN SJHEPTeTUKY S9HAOTEHHBIX
IIPOIIECCOB.

CoBpeMeHHbIe KOHTUHEHTE — 3TO (DparMeHTHI CO-
3AABaBIIIENCS KOTAQ-TO Ha 3eMHOU c(pepe OT IIOAIOCOB
K 9KBATOPY U HENPEPHIBHO MEHSIOMIEHCS IT0A BAUSHIU-
eM rugpoAOruiecKux IpOoIecCOB IAAHETaPHOM KOPHI
C HEPOBHOCTSAMM, UMEIOUUMU BBICOTY OTHOCUTEABHO
CpeAHeTo YPOBHSI COBpeMeHHOI'o OKeaHa He OoAee, 4eM
+ 6 — 8 kM. OTHOCUTEABHO CEPHI-MOAEAU ANAaMETPOM
1 M pa3zMepsl HEPOBHOCTEN HE MPEBHIIIAIOT, TAKUM 00-
pasoM, = 0.5 — 0.9 MM, uTO cocTaBasieT He Goaee 0.1%
oT pAuaMeTpa. CTpoeHHe U CBOMCTBA 3€MHOM KOPBI U3Y-
YeHbl THCTPYMEHTAAbHO Ha T'AYOHHY He Ooaee 12 KM Ha
cyllle 1 He TAyOKe 2 KM Ha OKeaHH4eCKUX aKBaTOPHUSIX.
TpakTOBKU celicMOrpaMM, UCIIOAB3YEMBIX AAST OTTUCAHUST
CTPOeHMs KOPHI MAAHETH], KaK BCEM M3BECTHO, BeCchMa
HEOAHO3HAUHBI, & Pe3yAbTaThl CTPAaTUrpaUIeCKUX BEI-
BOAOB He aBCOAIOTHO AOCTOBEPHBI.

OueHb MEAAEHHOE pacliupeHue IAaHETH], & pudTo-
BBIU IIPOIIECC IIPOUCXOAUA U IPOAOAKAET IIPOUCXOAUTD,
COIIPOBOJKAAAOCH PaCIIUpPeHreM TPelUH-TOHKeHNH,
AHO KOTOPBIX 00pa30BaHO MarMaTUYeCKOM «OKeaHu4IecC-
KOM» KOPOUKOM, MOITHOCTEL KOTOPOM CHauaAa U3MepsIAach
AECSITKaMU M COTHSIMHM METPOB, a B HAIll AHU AOCTHUTAA
TOAIIMHBEI 5 — 10 — 12 kM. KcTaTtn, Ha3bIBaTh 3TH TOHKHE
0a3aAbTOBEIE KOPOUKY OKEAaHNUECKUMU «IIAUTaMM» eABa
AU MMeeT CMBICA, TaK KaK Aa’Ke B COBPEMEeHHYIO 310Xy
OTHOIIIeHNe UX TOAIIHUHEL (10 kM) K pAmameTpy (6000 kM) B
6 pa3 MeHBIIIe, YeM Y SUYHOM CKOPAYIIBL. Ho 3Ta Kopouka-
CKOPAYIIa IIPEACTABASIAAG COOOM B ADEBHOCTH OTAEABHEIE
AWHEMHEBIE, @ B HAIIIU AHU YoKe IIAOILIIaAHbIE OXAaKAQeMbIe
BOAOM YUaCTKU €AUHOM MAaHeTapHOU KOPHI.

OxkeaHuveckass Kopa OOHOBASIETCSI I HaXOAUTCS B
ABVDKEHUHU He TOA BAUSHUEM THIOTETUYECKOU KOHBEK-
Oy B acTeHocdepe, a u3-3a HeIIPEepPLIBHOTO IlepeMellie-
HUS TBEPAOTO MaTepuara Ha OKpawHbI KOHTUHEHTOB, a
TaK>Xe, BO3MOJKHO, 13-3a HelIpephIBHOI'O pa3pacTaHus
3eMHOM MOBePXHOCTU. BCIOAY OKeaHHUecKas Kopa Mo-
AOA@s, BO3pacT ee He Ooaee 120 — 220 MAH AeT, a 3TO
3HAQYUT, YTO OOHOBAEHME OKEaHNUYEeCKOU KOpPHI 3a CUeT
TIOCTYTIIAGHUST TBEPAOTO CTOKA C CYLIM B OKEaH AAUTCS
0KOAO 120 — 220 MAH AeT.

[TocKOABKY B HeApaX IIA@HETHI eCTh BoAa (0KOAO 30%
OT 06'beMa) U JKeAe30 (TakKe 0KoAo 30%) [7, c. 31], 3HauuT
B YCAOBUSX BBICOKMX TeMIIepaTyp HelIpepBIBHO IIPOMC-
XOAUT 0Opa3oBaHWE OKHMCAOB, & UX MAOTHOCTbL B 4 — 6
pa3 MeHbIIle, YeM IINOTHOCTb METAaANOB, CAEAOBATEABHO,
00BEM BO CTOABKO JXKe pa3 Ooasbile. [Tpu paciiupeHunu
IIAQHETHl IIOBEPXHOCTh PACTPECKUBAETCS — 3TO BHAHO
Ha KapTax AMHeaMeHTOB — TPeIWH, PacloAaralouxcs
BAOAb MEPHUAUAHOB U ITOA YTAOM MPUOAM3UTEABHO 45° K
MepupuaHaM [8, c.128], uTo cBUAETEALCTBYET O Aedop-
MarIusIX, BbI3BAHHBIX TAHT€HIIMAABHBIMY HATIPSKEHUSIMH.
Chaepnl pacTtpeckuBanus (padaom Can Auppeac, Adpu-
KaHOo-ApaBuiicKas pudToBas cucteMa B AQpuke) 4eTKO
BHUAHBI HA KOCMUYECKUX U Ha3eMHBIX CHUMKaXx.

EcAm cIIUTBH cCAeA@HHBIE Ha TA0OyCe BRIKPOMKU COB-
pPeMeHHBIX KOHTUHEHTOB, COOpaB UX BMeCTe, HO He Tak,
Kak u3obOpaxaroT [lanrero Ha ronybom gone TeTuca,
BCAep 3a BeremepoM, maneoreorpadsl B BUAE IKCIIEH-
TPUYECKOM HAIIAEIIKM Ha 3eMHOMU cdepe, ITOX0Kel Ha
OubOAeMCKYIO Uepelnaxy, @ B BUAE CIIAOLIHOM 3aMKHYTOU
00OAOYKY, ITIOAYUUTCS TIOBEPXHOCTH I11apa, AlaMeTp KO-



Tabaumna 1

Pa3zMeps! 3eMHOI1 c(hepbl B cepeArHe IEPBOTO MUAAUAPAA A€T
Co AHS €€ 00pa30BaHU U B HACTOSIIEe BpeMs

IThomiapb O6nem IThomiaps IThomiaab
Bospacr Macca M, Amametp D, OB-TH S, V= 0.52D3, OKEaHOB S, cymu S,
IIAQHETHI or TBIC. KM ) 3 ) )
MAH KM MADPA KM MAH KM MAH KM
1-71 MADA,. AeT 5976 7,23 164 196 0 164
5-11 MADA. AeT 5976 12,75 510 1330 361 149
B pa6ore [5, C. 70] npuBopuTCcs 3HaueHUe papuyca [Ipazeman, pasHoe 3,5 -4,0 THIC. KM.
Tabauna 2

ITraHeTapHbIEe KOHCTAHTHI, HCIIOAB3y€eMbIe IIPH pacyeTax TBEPAOIo CTOKa peK 3eMAn

[Mhowaas cymn

IThomaAb OKeaHoB

CpepHss BBICOTa KOHTUHEHTOB

CpepHsis BeICOTa A3UU Hap YPOBHEM OKeaHa
CpepHsist MOIITHOCTBb AMTOCepbl A3uu

CpeAHSs MOITHOCTE NAUTEL FOKHOM AMepuKu

OOBeM 3eMHOU KOPBI

CpepHsada BeIicoTa KOHTHHeHTa FOXHOM AMepuKku

O0BbeM BceX KOHTUHEHTOB Hap YPOBHEM MI/IpOBOI‘O OKeaHa

149 MAH. KB.
361 MAH. KB.
0,875 km
0,95 kM

46 KM
0,58 km

40 kM
0,13 Om®
10,0 Om®

KM
KM

O0BeM TBEPAOTO CTOKA pek 3a 1 rop —
OOBEM TBEPAOTO CTOKA PEK 3a 1 MAH AT —

(600 MmaH AeT)

O6BeM TBEPAOTO CTOKA PEK ITAAHETHI TOABKO 3a PaHePO30MCKYIO 3Py

57 MApPA. Ky0. M
0,057 Om®

34,2 Om®

IMpumeuanwue: 1 skcakyoomerp = 1 Om® = 10'8 m?

TOPOTO OKa3bIBAETCSI 3HAUMTEABHO MEHBIITNM AaMeTpa
COBpeMeHHOM NAaHeTHl (TabAa.1).

AunameTp 3eMHOTO LlIapa YBEAUUUACH 3@ 4 MAPA A€T
B 1,76 pa3a, 00beM NAAHETHl YBEAUUUACS IIOUTH B 7 pas,
TIAOLIAAB ITOoBepxHOCTU — B 3,3 pasa. Pacuer, ocHOBaH-
HBIM Ha 3TUX nudpax, 6e3 yuyeTa 3aTyXaHUs CKOPOCTU
pacITupeHus, TOKa3bIBaeT, YTO B HACTOSIIEE BpeMs Ara-
MeTp IAaHEeTHl YBeAWYHNBaeTcs He Goaee, ueM Ha 1,4 MM/
roA. Beaukuii 1 Be3peCyluil HellpephIBHBIM XUMUYeCKUYN
IIpollecc OKUCAeHUsS IPUBOAUT K TOMY, UTO He TOABKO BCe
3Be3ABI U TAQHETHL, HO U BCsl BceaeHHas paciiupsioTcs.
B mekyAsIpHBIX JKe TaraKTHUKaX, BO3MOJKHO, COAEPIKUTCS
HEAOCTAaTOYHO OKUCAUTEAEN.

PaccMaTpuBas TeOAOTUYECKUE aCTIEKTHI UICTOPUH pe-
Abeda 3eMAU, HeAb3st 3a0bIBaTh 00 acTeporpax. Caepbl
WX IaA€HUSI BUAHEI B BUAE aCTPOOAEM Ha KOCMUYECKUX
CHUMKaX [8]. ACTepOUABI paCKaABIBAAU HE TOABKO IIAUTHI
KOHTHHEHTOB, HO U IPOOUBaAY OKeaHUIeCKYIO KOPOUKY.
[Tpu napeHUU acTEPOUAOB IMPOUCXOAUAU KPYIIHEUIINE
TeOAOTHMYECKMEe KaTaKAM3MBI — 3E€MAETPSICeHUS U U3-
BepP KeHUs BYyAKaHOB, TUTAHTCKUE BEIOPOCHL IaPOB BOABI
U Ta30B, MaKpopacTpeCcKUBaHUe KOPHI, CTOAKHOBEHUE
TIAUT, MTHOBEHHEIE BEIOPOCHI A@B IIPU TUAPABANYECKUX
yAapax. [OHABaHY paCKOAOA OAMH U3 aCTEPOUAOB, CAEABI
TIAACHUST KOTOPOTO B BUAE AYT KOABIIEBOM CTPYKTYPHI OA-
HOTO PaAMyca BUAHBI Ha KOCMUYECKUX CHUMKax FO>KHOM
Amepuku u AQpuKH.

B03MO>XHO, reHE3H1C TaKUX OKEaHUUYECKUX KOTAOBHUH,
kak CeBepo — AmepukaHckas, bpa3uabckas u ApreH-
TUHCKAasl KOTAOBUHEBI, KOTAOBMHA AMYHACEH]Q, CBSI3aH C
MaACHUEM ACTEPOUAOB. MEeKCUKAHCKUM JKe 3aAUB CBOUM
TIPOMCXOKACHUEM 00s13aH He aCTEPOUAY HOOEAEBCKOTO
AaypeaTa Ayrca YoaTepa AAbBapeca, @ TBEpAOMY CTOKY
Muccucunu. AaucoH u [Taamep [9, C.280] onucksiBaioT
TIOAHSTBIN U3 6YPOBOM CKBa)KUHEI B yCThe MUCCUCUIIN B
CTOAOUKe KepHa (hparMeHT APDEBECHOI'O CTBOAQ, OITyCTHB-
LIETOCs C UAAMU U ITeCKOM Ha rAyonry 300 M. DTOT hakT —
OAHO M3 MHOTOUYMCAEHHBIX CBUAETEABCTB OIIyCKAHUS
PEeYHBIX HAHOCOB B 'AyOb MATKOM U IAQCTUYHOM 3€ MHOU

KOpHI B acTyapusax. CelicMOrpaMMBl ITIOKA3bIBAIOT, YTO
MaHTHIIIIAAKCKUY pakylledyHUK B [Ipukacnuu mMeer
MOITHOCTB 25 — 28 KM.

HeManoBa)KHBIM HeIIpEPBIBHO A€M CTBYIOIIUM (DaKTO-
POoM peabed000pa30BaHUs IBASIOTCS 'PaBUTAIMOHHBIE
U KOPHUOAMCOBBI CUABL. [ TAOTHOCTE 3€ MHOM KOPHL, TO €CTh
PBIXABIX, IPOTUTAHHBIX BOAOY MAACTUIHLIX U TPEIUHO-
BATBIX CPeA, MEHBIIle, YeM HUKEeAESKAI[UX PaclIAaBOB.
B nporecce nmepeHoca ropHBIX IIOPOA BOAOTOKaMu He-
NIPePLIBHO MEHSIOTCSI He TOABKO AMHUU BOAOPA3AEA0B Ha
KOHTHHEHTaX, HO TaK’XKe KMHeMaTHueCcKUe XapakTepHuc-
THUKU AUTOC(HEPHBIX IAUT — M OKeaHWYeCKUX U KOHTHU-
HEHTaABHBIX. MI3MeHseTcs TOAOKeHYe IIeHTPOB TSKECTH,
3HAYEeHUsI MOMEHTOB CHA, & 3TO IPUBOAUT K YTAOBBEIM
repeMelleHusIM IIAUT BOKPYT 3MAepOBBIX ocelr. M.T.
Aomuse [10, c. 643-647] IPUBOAUT Pe3yABTATHI T€OAE3U-
YeCKUX KOCMHYeCKUX UCCAepoBaHUM [13] mapaMeTpos
COBPEMEHHOU MIHOBEHHON KMHEMATUKU AUTOCHEPHBIX
nAnT. CKOPOCTH IIepeMel]eHusI AUTOC(EePHBIX ITAUT
KoaebaroTcst oT 0 A0 8 cM/TOA, BpallleHue BCel CUCTEMBI
IIAUT IIPOUCXOAUT BOKPYT IIOAIOCA C KoopAuHaTamu 49°
10.111. ¥ 65° B.A. (6AU3 0. KepreaeH) ¢ yrA0OBOM CKOPOCTHIO
0.3°3a 1 MAH AeT.

B pa6ore [1] npuBeAeHE! (haKThl, CBUAETEALCTBYIOIINE
0 TOM, UTO AOKAAM3AIIUH CAMBA KUAKOW TBEPAU B OKEaH
(OKOAO TpeTH Bcero rAo00aAbHOTO 06'beMa) B HaIlTh AHU IIPO-
HUCXOAUT B YCTBSIX CACAYIOIINX KPYITHEHNIIINX PeK: AMa30H-
Ky, Muccucuny, [Napanet ¢ Ypyreaem, OpuHoko, Hurepa,
Konro, Huna, HAg, l'anra, Bpaxmanyrper, MipaBapu, Me-
KoOHra, Ann3el, Xyanxas, Caaryuna, Cunzsa. OcTarbHBIE
BOAOTOKHU PaCCPEAOTOUEHEI O0Aee MeHee PaBHOMEPHO 10
AAVHE TIepUMeTPOB KOHTUHEHTOB U OCTPOBOB. Bce peku
TIAQHETEI CHOCSIT 3a F'OA, C CYIIIU B OKeaH He MeHee 25 MADA
T pa3pylIeHHBIX TOPHBIX IIOPOA, UYTO COCTABASIET 57 MADA,
Ky0. M/TOA. AAsT TOTO, YTOOBI UUTATEAL CMOT IIPOBEPUTH
BBITIOAHEHHBIE pacyeThl, IPUBOAUM B TaOA. 2 3HAUEHUS
HEKOTOPHIX reorpadUIecKuX U THAPOAOTHIECKUX KOHC-
TaHT. Ha puc. 2 npeapcraBaeHBl OOBEMEL CYILIU ITAQHETEL,
BCeU 3eMHOM KOPHI X TBEPAOTO CTOKA PeK.
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0.13 0,57 1,44 4,3 34,2 10,0
Bes cyma TBepabIH HO>xHO- Bes .
HaA YPOBHEM Ant TBepABIH CTOK PEK 3a B
MO CTOK peKk epUKaHC- OKeaHUYeCcKast (haHepO3OHCKYIO 5Py cs1 3eMHast
(H=0.875 3a 10 MAH Kasl IIAUTA Kopa (600 MAH AeT) Kopa
KM) A€T (H=40 k™) (H=12 kM)

Puc. 2. O6'5€MbI 5A€MEHTOB AUTOC(HEPHI 1 TBEPAOIO CTOKA PeK B 9Kcakybomerpax (1018 m?).
3HayeHUs1 00 bEMOB IPUBEAEHBI BO BTOPO¥ CTPOKe TaOAUIbI, KYObI IOKa3aHbl B OAHOM MacuTate
(pe6po KyOa paBHO KOPHIO KyGnueckoMy U3 06bema). O6beM TBEPAOIO CTOKa PEK TOABKO 3a (haHEPO30FCKYIO 3py
BTpOe€ MIpeBbIiaeT 00'beM BCeH 36 MHOI KOPBI

OcHoOBHasI Macca TBEPAOTO CTOKA peK IOCTyIaeT B
acTeHocdepy AUIbL B MPONUiecKUX U 59KBAMOPUAAbHBIX
wupomax (yCThs KPYIHEUIINX PEeK — IIOCTABIIUKOB
TBEPAOI'O CTOKA PACIIOAOJKEHEL 10 00€ CTOPOHEL OT 9KBa-
TOpa B HU3KUX U TPOIIUYECKUX IIUPOTax). DTO, CKopee
BCETO, U OOBSICHSIET COBPEMEHHOE ITIOAOKEeHHe 9KBATOPa,
a CAeAOBATeABHO, U COBPEMEHHBIX IIOAIOCOB IIAQHETHI.
B mpe>kHMe reororuyeckue 3I0XU paclipeAeAeHne AOKa-
AM3AIUN TBEPAOTO CTOKA OBIAO MHBIM, IIOAIOCA PACIIOAATa-
AWICH B COOTBETCTBUH C IIepepacipeAeAeHHBIMU MacCaMy
KOHTHHEHTOB, ABAOB 1 BOA. PEKOHCTPpYKIIMY OuepTaHuM
U B3aMMHOTO PACIOAOKEHHS NPAaKOHTUHEHTOB B AO-
KeMOpUU 13-3a HellPePBIBHOTO U3MeHeHUs peabeda U
OKpaVH KOHTUHEHTOB €ABa AW BO3MOJKHEI, BO BCSIKOM
CAyYae, AOCTOBEPHOCTE UX BCerAa 6yAeT COMHUTEABHA, HO
TIOCTeIleHHOE U3MeHeHHe reorpaduiaeckoro IIOAOKEHUST
BOAODA3AEAOB, @ TaKyKe TAOOAABHOTO MOSICA aKKyMYAS-
LMY U3MeAbUeHHBIX TOPHBIX IOPOA MOTAO IIPUBOAUTE B
MIPOIIIAOM M HACTOSIIeM K IIepeMellleHUIO IIOAIOCOB — U
reorpadu4eCcKux, U MarHUTHBIX.

BriBog mpemuil: TAaHETHI, UMEIOIIe aTMOC(HEpPHL U
OUPKYASIIMOHHBIE MEXaHU3MbI BEIDABHUBAHUS TEPMOAY-
HaMMWYEeCKUX ¥ I'PaBUTAIMIOHHBIX Pa3AWYNY Ha UX ITOBEP-
XHOCTSIX, PACIIOAAQTAIOTCS IO OTHOLIEHUIO K S3KAUNITUKAM
B CTPOT'OM COOTBETCTBUU C CYILIEeCTBYIOIINMU Ha AQHHBIN
MOMEHT ITyTSIMU TE€IIAOMaCCOIIePeHO0Ca, OCYIeCTBASIEMO-
T'0 3a CYeT Y3HEPrUu 3BE3ABL.

PaccMoTpuM Tenepsb BEICOKVE U YMepEeHHBIE ITUPOTEHL.
B noagpuBIX oOAacTaX (AHTAPKTHAR, 'peHAaBAMS), TaM,
TA€ BO3HUKAU U CYLIECTBYIOT TSI)KeAble IIANKU AbAQ,
3eMHas Kopa c>KaTa, TaM HeT BYAKaHOB, TaK KaK B HeApax
HeT IIop, TPeluH, 3aroAHeHHbIX razamMu. C 1910 po 1960
rT. BO Bcer HOXHOM MOAIpHOUM 00AACTH (AHTApKTHKE)
TIPOU3OIIAO 765 3eMAETPSICEHUH, HO II0A OTPOMHBIM Ae-
AOBBIM KOHTHHEHTOM AHTapKTUABI, IIAOIIAAL KOTOPOTO
paBHa naomaau Cubupu, — Hu opHoro. Kopa ke Bcex
OCTaABbHBIX, He IPUTPY’KeHHBIX AeAHUKaMU KOHTHUHEHTOB
PpBIXAQs, IAQCTUYHAS, IPONUTaHa BOAHBIMU PACTBOPaMH,
COAEP>KUT I'UTaHTCKUEe 0O'beMEI ra3oB.

TBepABIY CTOK OOABITNX CUOMPCKUX M KAHAACKUX PEK
B YMEpPEHHBIX M BBICOKMX IIMPOTaX HUYTOKHO MaA IO
CpaBHEHMIO, HAIIpUMep, C TBEPABIM CTOKOM MHUCCHUCHUIIN.
Aeno B TOM, YTO KpyIIHeNIIIe peKU CeBepHOTro CKAOHA EB-
pasuu u CeBepHott Amepuku (CeBepHasa ABHH4, [Tedopa,
OO0sb ¢ Mpreimoym, Exucens, TariMeipa, XaTtanra, OneHeK,

m AeHna, fAHa, Mupurupka, KoasiMa, FOkoH, MakKeH3H,

peku I'yA30HOBa 3aAUBa) ADEHUPYIOT B OCHOBHOM, ITOBEP-
XHOCTHU APEBHUX KPUCTAAANUYECKUX HIUTOB, CAOSKEHHBIX
KPEeNKUMH, C TOUKY 3PEHUSI MEXaHUUeCKOI'0 Pa3pyIIeHNs,
OpoAAMHU. VIX cyMMapHBIU rop0BOU CTOK B CeBepHBIN
AepOBUTEIN, @ CAEAOBATEABHO, I B ATAQHTUYECKUY OKeaH
COCTaBAsIET BCETO AUIIBL 83 MAH. T, B TO BpeMsI KaK OAHA
Muccucunu cauBaeT B MekcukaHcKui 3aauB 3200 MAH
1/Top [9, C. 119].

IMop XOAOAHBIMY BOAHBIMU TOAIIIAMY OKEQHOB (TeMIle-
paTypa BOABL Y AHA cocTaBAsieT OT — 0.5 A0 + 3 rpapycoB)
HET AUTOC(EPHBIX IAUT (IOAOOHBIX TAYOOKUM U PHIXAO-
NAAQCTUYHBIM KOHTUHEHTAABHBIM), €CTh AUIIb TBEPAAS
TOoHKas 5-10-12-KuAOMeTpoBasg «KOPOUYKa-CKOPAyIIa»,
HeNpephLIBHO OIIyCKAIOIIAascs B acTeHoC(depy B 30HaX
cyOayKIIMY Ha TAyOuHy A0 700 KM (rAyOMHA 3aTyXaHUSA
3eMaeTpsceruit). B padore [11, C.115] npuBOAUTCS OIleHKA
MOIITHOCTH €KETOAHBIX 3eMAeTpsiceHuit (5:10'% Ask/Top)
B CBSI3U C NIOUCKAMU NIPABAOIIOAOOHOTO MeXaHU3Ma TeK-
TOHUKHU IIAUT U AAQETCSI Aaree BBIBOA O TOM, UTO TaKUM
MeXaHU3MOM MOTYT ObITh KOHBEKTUBHBIE TOKU B MAHTHUU
— IIOCKOABKY MOIITHOCTb PAAHOAKTHUBHOI'O PacIiapa Kaaus,
TOPHS U YpaHa AOBOABHO 3HaYMTeABHA U paBHa 1,8:10!
Asx/Top,. Ecan canTaTh MPUBOAHBEIM MEXaHM3MOM IIPoIiecca
CyOAYKIIMU TBEPABIA CTOK PeK U IOACYUTATh MOITHOCTH,
pa3BUBaeMyIO OIIyCKaHUEeM B acTeHocdepy Ha TAYOUHY
700 KM MacChI TBEPAOTO CTOKA 3a rop, (25-10'2kr), moayunm
1,75:10% Asx/rop = 0.175:10% spr/roa. OTo 3HaueHUe
MoIHOCTHU B 30 pa3 IpeBHIIIaeT MOITHOCTE, BEIAEASTEMYIO
TIPY €5KETOAHBIX 3eMAETPSICeHUAX. ECAM IpUHSTE TAyOuHY
OITyCKAHMS TOABKO 25 KM, TO B 3TOM CAy4ae SHeprus IpaBu-
TAIMOHHOTO OITyCKaHMsI MacChl TBEPAOTO CTOKA PeK OYAET
paBHA MOIIHOCTHU 3eMAETPSCeHUN. BriBog uemsBepmylil:
SHEPTrHUs OIyCKaHMsI TBEPAOTO CTOKa PeK B acTeHocdepy
com3MeprMa C SHepIuel llepeMeleHusI KOHTHHEHTAABHBIX
TIAWIT, TO ECTH HETIPEPLIBHBIN HUICXOASIIIVH TPAHCTIOPTHBIA
TIOTOK TBEPAOTO CTOKA PEK MO>KeT PaCCMaTPUBATHCS KaK
3HepreTUdYecKull akTop Aperida KOHTUHEHTOB.

3aKAOYeHne

Hapsay c rTA0OarbHBIMY ONEACHEHUSIMU U HEIIPEPBIBHO
ACHCTBYIOIIMMY Ha BCe IIepeMeIaoIIecs ¥ N3MeHS IO H-
ecs TeAd IeHTPOOE>KHBIMY, KOPUOAVCOBBIMY ¥ 3AEPOBHI-
MU CHUAAMH IIepepacIIpeAeAeHIe MacC TOPHBIX IIOPOA MeXa-
HU3MOM TBEPAOTO CTOKA PEK SIBASIETCSI OAHOM 13 OCHOBHBIX
ABYDKYIIIX CHA TeOTeKTOHVKH Halllel IIAaHEeThl — TaK JKe,



Kak Ha Mapce, IpUYUHOMN TeKTOHUKY SIBASIETCSI, OUEBUAHO,
BETPOBOE IlepeMellleHre TUTAHTCKUX MacC IBIAKL.
l'uapoaorudeckuii KOHBelep paboTaeT Ha IIAaHEeTe C
TeX II0P, KaK IIOsIBUAACh HQ NOBepXHOCMU 3eMAY BOAQ, U
HAYaACs CaMbI¥ 9HEProeMKUN 3K30TeHHBIN IPoIecc —
KPYTOBOPOT BOABI, 00eCIIeYnBaeMbId KOPOTKOBOAHOBOU
COAHEUHOU 3Hepruel, IAOTHOCTh II0TOKA KOTOPOM Ha 3
nopsipka (B 1500 pas) 60AbIIIe, YeM MMAOTHOCTD IIOTOKA
SHAOTE€HHOU 3HEepPTuU PapMOaKTUBHOIO Paclaja dAe-
MeHTOB B Heppax 3eMan [12, C.607, 614]. OTa pa3Hulia B
SHepreTUYeCKUX pecypcax 9HAO — U 9K30T€HHBIX UCTOY-
HHUKOB TeIIAQ UCKAIOYaeT aAbTePHATUBHYIO BO3MOKHOCTh
o0BbsicHEeHUS Apetiha KOHTUHEHTOB 3@ CUeT KOHBEKTHUB-
HOTO NlepeMellINBaHus PAclAaBOB B acTeHocdepe. AAsd
00BsICHEHUS Apelidha KOHTUHEHTOB CyIIeCTBYeT, TAKUM
06pa3oM, boAee JHEPTOEMKUM U HaTASIAHBIM MeXaHU3M,
YyeM THIOoTeTUYeCKHe KOHBEeKTHUBHEBIEe TOKU B acTeHocde-
pe. MexaHu3M ppeiida, KaK yCTAHOBAEHO HAYKOU, HEOA-
HOKPATHO IIPUBOAUACS B ACYCTBUE B IIPOIIIABIE 3TIOXY, B
OCHOBHOM 3MM30ANYECKH, ITyTeM IepepaclpeAeAeHUs
Harpy30K (BOABI, AbAQ) B OpMe Pa3BUTHUS U PerpecCuu
KOHTHUHEHTAALHBIX OAeAeHEeHUM, IPOUCXOAUBIINX B pe-
3yAbTaTe M3MEeHeHUM POTAIMOHHBIX 1 OPOUTAALHEIX ITa-
paMeTpOB IIAAHETH], OAHAKO IIepepaciIpeAeAeHIe TBePAT
MEeJKAY CyIer ¥ OKeaHN4eCKOM aKBaTOpueH AeUCTByeT
HenpephlBHO U B 3HAUUMEABHOU cmenenu AOKAAbHO.
CoBpeMeHHas reoAOTHYecKasl 3110Xa, KaK U3BECTHO,
COOTBETCTBYeT UHTEPTAIIINAABHON (Da3e OAepAeHeHUH, U
HanboAee pearbHON ABUIKYILENM CUAOYM HeNPepHIBHOTO
Aperida KOHTUHEHTOB U pU@TOreHe3a B HAIIU AHU SAB-
ASIETCSI TBEPABIN CTOK peK. ToAabKo, HanpuMep, 3a 8 000
AeT IIOCAe OKOHYAHUS BIOPMCKOTO OAeAeHEeHHs C CYIITN B
OKeaH mepeMecTUAuCH 8-10° - 20- 10° = 160 TPUAAMOHOB
TOHH FOPHBIX TIOPOA, [TepepacnipeaeseHe 10 IOBEPXHOC-
THU KOPHI IAGHETHI TAaKOM Macchl BellleCTBa He MOJKET He
BAUSTH Ha IIepeMelleHUsI ANTOC(EPHLIX IIAUT, BEI3BIBAS
3eMAETPSICEHUST U BYAKAaHUYECKYIO ACSITEeABHOCTD. Beap,
KaK II0Ka3aHo Ha nudpax B padore [1], akTUBU3AIUIO
CceliCMUYeCKOM AeSITeABHOCTU B 30HaX CTPOUTEABCTBA BO-
MOXPaHUAUIL, BBI3BIBAIOT A@Ke OTACABHBIE CTPOUTEABHO-
MOHTa’KHEIe (pUPMBI, CO3AalolINe IAOTUHEI Ha PeKax.
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OMCKMH roCyapCTBEHHbIN
arpapHbIi YHMBEpCHTET

FrEOAE3UYECKMMA MOHUTOPUHI OCALOK
31AHMM U COOPYXKEHMM HA TEPPUTOPUMA
HEMDTEFA30/40BbIBAFOLLLEFO KOMIMMNEKCA

B cTaTbe pacCMaTPHMBAIOTCS TEXHONOIMHM M pe3ynbTaTbl NPOBE AEHUS FeOf1e3M4ECKOro MOHUTOPMHIa
OCafiOK 3AaH1H M COOPYIKEHHH Ha TepPUTOPHM HedbTerasofobbiBaloLero Komnnekca. OTmeva-
eTCs, YTO OCHOBHOM 3afavei HabniofeHui SBNSIeTCs NonyYyeHne AaHHbIX ANS CBOEBPEMEHHOro
NPUHSTHSI MEP MO YCTPAHEHHIO MITM NPEeAYNPEXAEHUIO KPUTHYECKHX fecthopMaLMi.

W3yuenue AechopMaIOHHEIX IPOLLECCOB OBIAO U OC-
TaeTCcs OAHOM 13 BaJKHEHUIITUX 3aAa4 l'eOAEe31UM 1 BKAIOUaeT
HabAIOAeHUE 3a AedOopMalUaMU (PU3UUYECKON OBEpPX-
HOCTHU 3€MAU U WH)KeHEepPHBIX COOpPY’KeHUU. AaHHbIe
Pa3HOPOAHBEIX MHOTOBPEMEHHHBIX PSIAOB HaOAIOAEHUU
TTO3BOASIIOT CAEAATh BBIBOA O CKOPOCTSX ¥ BEAMYMHAX
AedopManuil 3eMHOM TMOBEPXHOCTU, TEXHUIECKOM
COCTOSSHUU UH)KEeHEePHBIX 00BEKTOB (B TOM YMCAe Ha
TeppUTOPUM HedTerazoA00bIBAIOIEro KOMIIAEKCa), Ha
CTelleHU UX HapAe>KHOCTU U 0e3011aCHOCTH 9KCIIAYaTaluHU.
Oco0y10 aKTyaABHOCTE MH(MOPMAIUS O KaUeCTBEHHBIX
XapaKTepPUCTUKaX IPUoOpeTaeT IPY IIOAYIEHUH AQHHBIX
AASI CBOEBPEMEHHOTO IIPUHSITHS MeP 10 YCTPAaHEHUTO UAT
IPEeAYIIPERACHUIO KPUTUUECKUX AehopMaIiuii.

CyulecTByeT HECKOABKO BUAOB KAACCUPUKALUN
MOHUTOPHUHTA, B YACTHOCTH, BHIAEASIETCS MOHUTOPUHT
3eMeAb, CTPYKTypa U COAepsKaHHe IIOCAeAHEeH B COB-
PEMEHHBIN IIePUOA TpeOyeT AAABHEMIIETO U3y4eHUs U
passutnus [1, 2].

MOHUTOPUHT 3eMeAb IBASIETCSI YaCThIO OOIIIeH CUCTe-
MBI MOHUTOPHHTA OKPY KaIoIleil IPUPOAHOM CPeABI.

IMoAyueHUue MHGOpPMAIUU IPU OCYIIeCTBACHUU
MOHUTOPUWHTA 36MEAb MOJKET IIPOBOAUTHCS C MCIIOAB30-
BaHUEM:

— AMCTaAHITMOHHOT'O 30HMPOBaHUS (CHEMKH U HAaOATO-
AEHUSI C KOCMUYECKUX allllapaToB, C BELICOTHBIX CAMOAe-
TOB, C IIOMOIIIBLIO CPEACTB MaAOM aBUALlUU);

— CeTHU IOCTOSTHHO AeWCTBYIOIINUX ITIOAUTOHOB, 3Ta-
AOHHBIX CTaIlMOHAPHBIX W MHBIX YYaCTKOB, Me’KeBBIX
3HAKOB U TOMY IIOAOOHOE;

— Ha3eMHBIX CheMOK, HaOAIOAEHUU 1 00CAEAOBaHUM
(CTIAOLIHBIX ¥ BLIOOPOYHBIX);

— COOTBETCTBYIOIINX (DOHAOB AQHHBIX.

OCHOBHBIE IIPUYUHBI 0CAAOK
u AedopManuil TeppuTOpPUl

'eorormyeckyre IPOLECCH], Pa3BUBAIOIINECS IIOA
BO3AEUCTBUEM UH)XKEHEPHOM (CTPOUTEABHOM) U XO3IUCT-
BEHHOM AeSITEABHOCTHU YEAOBEKQ, Yallle BCEro Ha3hIBAIOT
WH>XEHEPHO-TE€OAOTMYECKUMUY, HO IIPUMEHSITCS U APyTHe
TEepPMUHEBL aHTPOIIOTEHHLIE, TEXHOTeHHEBIe, AOKAaAbHEIE.
OHU pa3BUBAIOTCS 110 TeM JKe (PU3UYEeCKHUM 3aKOHAaM, YTO
U eCTeCTBEHHBIE T€OAOTUYECKHE IIPOIIECCH], U IPUBOAAT
K CXOAHBIM pe3yAbTaTaM B IpeoOpa3oBaHUU peabeda
MECTHOCTH, U3MEHEHHUU COCTaBa, COCTOSIHUS U CBOMCTB

m TIOPOA ¥ TUAPOTEOAOTHIECKUX YCAOBUH [3].

HH>KeHepHO-reOAOTHYeCKHE IIPOLECCHl PA3BUBAOTCS
B pe3yAbTaTe B3aUMOAEMCTBUS UHIKEHEPHBIX COOPYiKe-
HUU B IIePUOA UX CTPOUTEABCTBA U SKCIIAyaTallUM C reo-
AOTHYECKOM cpepoii. OHM HaKAQABIBAIOTCS HA eCTEeCTBEH-
HBIE TEOAOTHYECKHe IIPOIIeCCH U MOTYT aKTUBU3UPOBATH
IIOCAEAHVE UAU CIIOCOOCTBOBATE UX 3aTyXaHUIO.

[To Mmepe pa3BUTUS MH)KEHEPHOU U XO3IUCTBEHHOMN
AEATEeABHOCTU YeAOBeKa BCE dallle OTMEeYaloTCs CUTY-
alyy, KOTA@ Ha MacCHUB TOPHBIX IIOPOA BO3AEHUCTBYIOT
(PaKTOPHI, PEAKO UAU COBCEM He BCTPeYarolecs B IIpHU-
poae. K TakuM pakTopaM MOKHO OTHECTH, B YaCTHOCTH,
caepyromue [4]:

— CO3paHUe KPYIHBIX BOAOXPAHUAMII — KakK (hak-
TOP, U3MEHSIOIINY HallpSI>KeHHOe COCTOSIHUE U TUApOre-
OAOTHYEeCKUe YCAOBHUS B 3eMHOM KOpe Ha 3HAUUTEeABHOU
TEePPUTOPUY;

— OTKayKa 00ABIINX 0OBEMOB HE(PTH, Ta3a U BOABL,
HaXOASAIIUXCS TIOA BEICOKUM A@BAEHUEM, U U3MEeHEeHUe,
BCAEACTBHE 3TOTO, HAIIPS’)KEHHOI'O COCTOSHUSA MacCHUBa
opoa,. HacTo 3To IPUBOAUT K OCaAKaM AHEBHOM ITOBEP-
XHOCTH, @ MHOTAQ U K 3eMAETPSICEHUSM;

— CO3paHMe TOA3E€MHBIX TOAOCTEN B HeKapCTYIOHIHX-
Csl IOPOAAX U HA 3HAUUTEABHBIX 'AYOMHAX, BCAEACTBUE
4ero IPOUCXOAUT pa3pspKa CYIIECTBYIOIINX B MACCUBE
IOPOA, HANIPSIXKEHUM, APeHUPOBaHUE MOA3EMHBIX BOA U
ra3os;

— BO3AENCTBYE B3PHIBOB IIPU CTPOUTEABHEIX pabo-
Tax, B pe3yAbTaTe Yero yBeAnInBaeTCsl TPEIIMHOBATOCTh
YaCTH MaCCUBA IIOPOA, HEITIOCPEACTBEHHO IPUMBIKAIOIIEH
K KOTAOBAHY UAM IIOA3EMHOM BEIEMKE; U IPOUCXOAUT 00-
pyllleHVe HeyCTOMYMBEIX YaCTe CKAOHOB U OTKOCOB;

— dYacThle U 3HAUUTEeAbHBIE TI0 aMIIAUTyAe Koaeba-
HUS YPOBHS BOABI B BOAOXPAHUAUIIAX (XapaKTePHO AAS
TOPHBIX BOAOEMOB U 6acceriHoB 'TADC), BRI3BIBAIOIINIE
pe3Koe 0crabAeHUEe YCTOMYUBOCTU CKAOHOB, He3aTyXa-
IOIUM NIPOIlecC KapcTooOpa3oBaHUS U T.A.;

— OTKauKa 13 BOA03a0OPHBIX CKBAKMH, B pe3yAbTaTe
KOTOPOY BO3HUKAIOT I'PaAUEHTHI QUABTPALY, BO MHOT'O
pa3 IpeBhIIaole 3HaUeHUsI 3TOTO IIOKa3aTeAs], BO3-
MOJKHBIE B €CTECTBEHHOM 00CTaHOBKE. B oIIpepereHHBIX
IIPUPOAHBIX YCAOBUSAX 3TO IIPUBOAUT K PE3KOM aKTUBALINN
Ccy(hdO3HBIX U KapCTOBO-CY(PAHO3UOHHBIX IIPOIIECCOB;

— XMMHYECKOe BO3AEUCTBHE He (PUABTPYIOMIUXCSI
CTOYHBIX BOA Ha MacCHUB IOPHBIX HOPOA. ITocrepcTBUA
3TOTO BO3AEUCTBUSA CaMble Pa3ANMYHEBIE: OT KOAbMAaTalll
TPEeNInH U IIOAOCTEHN A0 aKTUBU3ALMU KapCcTooOpa3oBa-
U [Ipy BO3AEHUCTBUY XUMIUYECKU aKTUBHBIX CTOKOB BO3-



MO>KHO TaK)Ke U3MeHeHNe COCTaBa ¥ CBOUCTB IIOPOA,;

— MOCTOSTHHAsA BUOpAIKsI OT PaOOTAIOIUX MEXaHU3-
MOB Ha IPOMBIIIAEHHBIX IPEANPUITUIX U OT ABUKEHUS
TPAHCIIOPTa B TeUeHNe AMUTEABHOTO BpeMeHH, KOTopas
MO>KeT CIIOCOOCTBOBAThH PA3A0KEHUIO PHIXABIX (THKCO-
TPOIIHBIX) TPYHTOB OCHOBAHMUS;

— MOCTOSTHHOE 0OBOAHEHNE paHee HeOOBOAHEHHBIX
MAacCHBOB ITIOPOA Ha TEPPUTOPHAX IIPOMBIIIAEHHBIX IIPEA-
NPUATUN U TOPOAOB, Ha OPOIIa€MbIX IIAOMIAAAX;

— IlepecedeHUe IIOA3eMHBIMU KOMMYHUKAIUSIMU
(TpaHIIesIMU) MOA3EMHOI'O CTOKQ, YTO IIPUBOAUT K IIOA-
TOIIAEHUIO OAHUX TePPUTOPUH U MCCYIIEHUIO ADYTHX.

ChAepyeT OTMETHUTD, YTO Ha MacCCHUB FOPHBIX ITIOPOA
YaCTO OAHOBPEMEHHO BO3AEMCTBYIOT HECKOABKO TEXHO-
TeHHBIX (PAaKTOPOB. Takoe coueTaHne MOKeT YCUAUBATh
KaKOM-ANO0 IMIPOIeCC MAU BBI3BATh Pa3BUTHE HECKOABKUX
TIPOIIeCCOB OAHOBPEMEHHO.

OTMeTHM, 4TO A@Ke OTAEABHO CTOAIIEeE JKUAOE 3AaHUE
CO3AQET IPAKTUYECKU MTHOBEHHO (B FT€OAOTMYECKOM ITOHS-
TUU BpeMeHHU) COCPeAOTOUEHHYIO Harpy3Ky Ha OCHOBAHHe,
BBI3BIBAIOIIYIO 3HAUUTEAbHbIE HANPS’KEeHUSI B TOPHBIX
TIOPOAAX B IIpeAeAaxX aKTUBHOM 30HBL. OTH HANIPSKeHNUS Ha
HeCKaABHBIX IOPOAAX MOTYT AocTUraTh 0.8 Mg, 4To cooT-
BETCTBYET ACUCTBUAIO TOAIIXA IOPOA MOILIIHOCTB 25-40 MeT-
POB HAU CAOIO AbAQ TOAIITUHOM 50-80MeTpoB. [Ipu skcmiaya-
TALWK 3AQHUS IPOUCXOAUT OOBOAHEHNE IOPOA OCHOBAHUSA
B pe3yAbTaTe yTedeK U3 BOAOIIPOBOASAIINX KOMMYHHUKAIUN
U HAKOIIAEHUS BAATH BCAEACTBHE KOHACHCAIIU BOASIHBIX
napoB. KpoMe Toro, 3paHue HapyllaeT TEIIAOBOM PesKUM
y4aCTKa 3€MHOMU KOPEL [ 10 IPOMBIIIIACHHBIMU 3AQHUAMUI 1
COOPY’KEHUSAMU IIOPOABI OCHOBAHU S IIOABEPTAIOTCS XUMU-
YeCKOMY BO3AEWCTBUIO TPOMBIIIAEHHBIX CTOKOB, ACHICTBIIO
BUOpAIUM OT PabOTHI MAIIWH U ABUKEHMSI TPAHCIIOPTaA.
Emie 6oaee CAOJKHOE BO3AEHCTBHE Ha TOPOALI OCHOBAHMS
HabAIOAQETCS Ha y9acTKaX MAOTHOM 3aCTPONKU SKUABIMU
3AQHUSMU UAU Ha IPOMBIIIIAEHHBIX IAOIIaAKax. Ha Teppu-
TOPUSIX KPYIIHBIX IIPOMBIIIIACHHBLIX TOPOAOB BEPTHKAALHAS
30Ha aKTUBHOTO U3MeHeHHUs PaBHOBECHOTO COCTOSHUS
TPYHTOB OCHOBAHMSI IPOCAEKUBAETCSI AO TAYOUH OoAaee
50 MeTpoB, a ux AepopMaliuy AOCTUTAIOT BEAUUHH 9 MeT-
poB (r. Mexuko). OAHOBpPEMEHHO C OITyCKaHUeM 3eMHOM
TIOBEPXHOCTH UAET IOAHSATHE YPOBHS I'PYHTOBEIX BOA 3a
CYéT YIIAOTHEHUSI TPYHTOB OCHOBAHUS ¥ WH(MUABTPAIIIN
TIOA3EMHBIX BOA M3 HJKHUX TOPMU30HTOB B BepXHHUe [5].

Aro6oe MOCTPOeHHOEe UH>XKeHepHOe COOpYy’KeHUe
TIOCTeIleHHO U3MeHseT CBOe IIOAOKeHMe B IPOCTPAHCTBe.
AaBreHHEe COOPY>KeHHUSI CKUMaeT TPYHTEI B OCHOBaHUU
(YHAAMEHTQ, YTO BBI3BIBAET €r0 0CaAKH. Pasymeercs, no
Mepe YIIAOTHEHUS I'PYHTOB OCHOBAHUS OCAAKU ITOCTEIIeH-
HO npeKpamaroTcs. [Ipr 3ToM CKOPOCTh 3aTyXaHUs 3aBU-
CHUT OT CBOMCTB KOHKPETHBIX I'PDYHTOB, U IIpeKpallleHue
0CaAOK HaCTylaeT dyepe3 HeCKOABKO AeT.

Kpome Toro, coopy’keHUe MOKeT IepeMelaThCs
B TOPU30HTAABHOM IIAOCKOCTH, €CAU MMeeTCsT OOKOBOe
AaBAeHUe (KaK, HaIpUMep, B MOCTOBBIX KOHCTPYKIIUAX,
TIOATIOPHBIX CTeHKAX HaChIIel JKeAe3HbBIX 1 aBTOMOOUAD-
HBIX AOPOT U THAPOTEXHUYECKUX IINOTHHAX).

CuabHoOe pa3Butre AedbopMaluil COOPY>KeHUsI MO-
>KeT IPUBECTH K HapYIIeHUSIM B er0 9KCIIAyaTalliuu UAU
AaXe paspyuleHusaM. ViMeHHO mo3TOMy HaOAIOAEHUS
3a AepopMalUAMU COOPYKEHUN IPEACTaBASIOT COO0U
Ba’KHBIM KOMIIAEKC reOAE€3UYeCKUX ITOAEBHIX U KaMe-
PaAbHBIX paboT, KOTOPBIE MOTYT OBITh OPTaHU30BAHBI
B pamKax KoMmnaekcHoi CATIP/TUC-TeXHOAOTUM AAS
CBOEBPEMEHHOI'0 PelleHMsI BOIIpoca O HEOOXOAUMOCTHU
NIPUHATHASA IPO(PUAAKTUYECKUX MeD [6].

MeToABI OnIpeAeAeHM ST 0CAAOK U AepopManuii

Bce usMmepenus ocapok u pedpopMaliuii MOKHO

PasAeAUuTh Ha ABE CAMOCTOSITEABHBIE TPYIIEL. B 1epByto
TPYIITy BXOAAT COITyTCTBYIOLINE U3MEPEHUSAM OCAAOK —
HUCCAEAOBaHUS PU3UKO-MeXaHNIeCKUX CBONCTB TPYHTOB
OCHOBAHMUS, U3MePeHUsI HaIPS>KeHUs MOoA MOAOUIBOY
dyHAAMEHTA, U3MEPEHUs TeMIepPaTyphl (PyHAAMEHTQ,
KoAeOaHUM YPOBHS TPYHTOBBIX BOA U T.II. Bce 3Tu BUABL
U3MePEHUN MOKHO OOBEAUHUTH Ha3BaHUEM «(PU3UKO-
MeXaHn4YeCcKre HaOAIOACHUS».

Bo BTOpPYy!O IpymIly BXOAAT COOCTBEHHO M3MepeHUs
0CaAOK U AedopMaluil COOPYKeHUM. DTU U3MepeHus
NIPOBOAATCSI KaK reoAe3WYeCKUMH, TaK U ADYTUMU Me-
TOAQMU.

AOCTAaTOYHO OYEBUAHO, UTO PE3YABTATHl U3Mepe-
HUM 3TUX ABYX IPYII AOAKHBI PACCMaTPHUBATHLCS CO-
BMECTHO.

HM3MmepeHus ocapok U pAedOpMaluil COOPYKeHUN
MO>KHO, B CBOIO O4€pPEAb, PA3AEAUTH Ha ABE IOATDYIIIIHL.
K 0pHOM U3 HUX OTHOCATCS BCe U3MEPEHUs, CBI3aHHbBIe
C YCTAHOBKOU IIPUOOPOB HEIIOCPEACTBEHHO Ha COOPYKe-
HHUU UAW BHYTPU HETO, IPU 3TOM IIPUOOPHI caMu OYAYT
nepeMellaTbCso BMECTe C COOPY’KeHUEM U YKa3bIBaThb
BEAUYMHY OTHOCUTEABHOU OCAAKH UAU Ae(DOPMALIUU.
Cropa MOKHO OTHECTH U3MepeHUsI IPY ITIOMOIIIU BCEBO3-
MO>KHBIX MaTHUKOB, KAUHOMETPOB, AePOPMETPOB, 1Iie-
AEMEeTPOB, MUKPOKPEHOMETPOB U BCIKOI'O POAA APYTHX
YyBCTBUTEABHBIX IPUOOPOB [7].

Ko BTOpOI1 NOATPYTIIIe OTHOCSATCS BCe U3MepeHNs, IIpU
TIOMOIIY KOTOPBIX ONIPEAEASIOT BeAMYMHBI aOCOAIOTHBIX
BEPTUKAABHBIX ¥ TOPU30HTAALHEIX CMEIleHUHM COoOpyiKe-
HUY IO OTHOIIEHUIO K TOYKAaM, PACIIOAOKEHHBIM Ha He-
KOTOPOM PaCCTOSHUM OT HUX U CYUTAEMBIM IIPAKTUYECKU
HeABIWKUMEBEIMHU. CI0AQ MOJKHO OTHECTH BCe OCHOBHBIE
reope3ndecKre MeTOABl U3MePeHU, @ UMEeHHO:!

— reomempuueckoe HUBEAUPOBAHUE, IPUMeHsIeMoe
AASI OLIPEAENCHUS BEPTUKAABHBIX CMEIeHUN 3HAUYUTEAD-
HOTO KOAMYECTBA AOCTYITHBIX TOUEK COOPY KEHUY;

— rugpocmamuuecKoe HUBeAupoBaHue, IpuMeHse-
MOe AASI OAHOBPEMEHHOTI'O OIIPeAEA€HUSI BEPTUKAABHBIX
CMelleHUN psIAa 3aKPBITBIX TPYAHOAOCTYIIHBIX TOUEK
COOpY’KeHUs, PaCIIOAOKEHHBIX IPUMEPHO Ha OAMHAKO-
BOM YPOBHE;

— MPUAHIYAAUUOHHBIU Memog, IPUMEHSEMBIN AT
OllpepAeAeHUs TOPU30HTAABHBEIX U BEPTUKAABHEIX CMe-
LIeHUM OTKPBITBIX TPYAHOAOCTYIIHBIX TOUEK;

— CcmBOpPHBIU Memog gAsl HabAl0geHUul 3a CABUTaMU
COOPY KEeHUMH;

— ¢pomorpammempuueckull u cmepeogomorpammem-
puueckul METOABI, IPUMeEHSIEMEIE A OLIPEAEAEHHUS CMe-
LIIeHNs TOYeK COOPY KEHUHN B ABYX U TPeX KOOPAMHATAX.

Takoe paspereHUe METOAOB U3MepPEHUN UMeeT OIl-
peAeAeHHOe 3HaueHUe, TaK Kak pe3yAbTaThl U3MepeHUN
TIepPBOM MOATPYIIEI XapaKTePU3YIOT TOABKO CMellleHue
OAHUX 4acCTeU COOPY’KEHUSI OTHOCUTEABHO APYTHUX; I'eo-
Ae3UUeCKUe Ke U3MepeHUs XapaKTEPU3YIOT BEAUUNHY
U HallpaBAeHUe CMelleHNY COOPYKeHUN OTHOCUTEABHO
HEIIOABMI)KHBIX TOU€K — 3HAKOB Fe0Ae3M4eCKON OCHOBHI.
OTHU 3HAKM 3aKAAABIBAIOT C YUETOM PSAA CIeUaAbHBIX
TpeOOBaHUM U BHe BAUSHUSA AABACHUS COOPY’KeHUs Ha
UX OCHOBaHUe. Kpome Toro, pazpaboTaHHble paHee U
COBpPEMEHHBIE METOABI U3MEPEHUN U yPaBHOBEIINUBA-
HUU UX Pe3YABTATOB AQIOT BO3MOSKHOCTH A0 HEKOTOPOU
CTelleHU KOHTPOAUPOBATE 1 BEIIBASITH 3A€MEHTHI CABUTA
reoAe3UYeCKOM OCHOBBI KaK MCXOAHBIX AQHHEIX [8].

HaunbGoaee pacipocTpaHeHHBIM METOA OIIPEAESACHUS
0CapOK — 3TO MEePUOAMYECKOE, TOUHOE reoMeTpuYec-
KOe HUBEAUPOBaHUE. B 3TOM CAydae OCAAKU BBIABASIOT
CpaBHEHHEM BBICOT OCAAOYHBIX MApOK, 3aKpPENAeHHBIX
Ha COOPY’KeHUSIX. YKa3aHHble MapKU pa3MeIlaloT Tak,
YTOOBI MOJKHO OBIAO BBIICHUTH OCOOEHHOCTH OCAAOK B
Pa3HBIX 4aCTSAX COOPY’KEHU: BAOAL OCel (DyHAAMEHTOB,
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HAYKW O 3EMAE

B YYaCTKaXx, 'A€ BO3MOJKHEI HAUOOABIIIHE OCAAKU, OKOAO
TPelIuH B CTeHaX 3AaHMs, BOAU3U Ae(popMallMOHHBIX U
TeMIIepaTypHBIX LIBOB, B MeCTaX OOABIIOTO AABAEHUSA U
HeHaAeKHBIX TPYHTOB. BLICOTHOM OCHOBOM AASI OIIpeAene-
HUS 0CAAOK CAYKUT CETh PEIIePOB, 3aKAaABIBAEMBIX Tak,
gTOORI 0OecrieunBarach CTAOUABHOCTDh X ITOAOKEHUST
110 BBICOTE Ha BeCh Ileprop HabAropeHUM. Heobxoaumast
TOYHOCTB OIIPEAEAEHUS 0CAAOK cocTaBAsgeT *1mmM. [Tpu
5TOM B OTAEABHBIX CAYYasX (HallpUMep, AAST yHUKAABHBIX
COOPY>KeHHUM) TOUHOCTh HUBEAUPOBAHMUS TOBHIIIIAETCS AO
AECSITBIX AOAEH MUAAUMETPA.

HabAropeHue 3a KpyIIHBIMU COOPY KEHUAMU HAUUHA-
IOT Cpa3y IOCAE 3aKAAAKU DYHAAMEHTQ, @ IOCAEAYIOIIIE
IUKABL BBIIIOAHSIOT [0 Mepe BO3BEAECHUSA COOPYKEeHUI
U IIOCA€ 3aBeplIeHus CTPOUTEABCTBa, B IIpoIiecce ero
SKCIIAyaTallUn.

I'To MaTepraraM HaGAIOAEHUH 3a OCAAKaMU COOpYyIKe-
HUMN, BO-IIEPBBIX, OINPEAEASTIOT aOCOAIOTHBIE BEAUUYMHBI
0CaAAO0K AAST OTAEABHBIX YaCTeH U BO-BTOPHIX, BBIIBASIIOT
0o01IMY XapaKTep 3aTyXaHUsI 0CAAOK, UTOORI B CAydae He-
00XOAMMOCTH IIPOBECTH IIPOPUAAKTHYECKHIE MEPOIIPHUS-
TUSI AASL yCTPAHEHUsI aKTUBHOT'O XOAQ OCAAOK, CIIOCOOHBIX
BBI3BATh KaTacTpouiecKue IOCAeACTBUS [8].

OTMeTUM, 4TO reope3ndecKrue MeTOALl M3MepeHUN
SIBASTIOTCSI OCHOBHBIMY 1 B OOABIIMHCTBE CAyYaeB He3a-
MEHUMBIMU.

Hamu OBIA BBIIOAHEH aHaAM3 CMeTHL 3aTpaT Ha
BBIIIOAHEHHE Te0Ae3MUYeCKOr0 MOHUTOPUHTA ra30KOH-
AEHCATHBIX 3aresked 3anoasprHoro HIKM YKIITN — 3C.
BBIAY TOAYYEHBI CAEAYIONITIE PE3YABTATEL:

1.TTopArOTOBUTEABHEIE K BCIIOMOTaTeABHBIE PAOOTHI:

1.1. BusyaabHOe oOcrepOBaHUe OOBEKTOB — 2,652
TEHIC. PYy0.

1.2. TexHUYECKUM OCMOTP (IpUeMKa) AePOpMaIuoH-
HBIX MapoK (II KA.) AAS yCTQHOBAEHUSA CTEIIEHU IIPUTOA-
HOCTH -11,444 THIC. PYO.

1.3. TexHUueCcKUl OCMOTP (IIPHEMKA) PEIIEPOB A yC-
TaHOBAEHUS CTelleHU npuropHoctu — 0,921 Toic. pyo.

1.4. MapkupoBKa saeMeHTOB ceTel ['TM, okpacka-
oopMAeHUE, onKcaHne KPok u cxeM (¢ K=0,5 u3-3a
COKPpAlIlleHHOT'0 cocTaBa pabot) 86,731 TwiC. pyo.

2. Un>xeHepHO-Teope3nyecKre paboThI:

2.1. PEeKOTHOCITUPOBKA MECT ITOCTAHOBKY HUBEAMPA U
peex, Il kaTeropuu — 106,849 ThIC. pyo.

2.2. HuBeaupoBaHue Mapok, Il kaacca — 114,444
TEIC. PYyO.

2.3. HuBeaupoBaHue Mapok, IV kaacca — 2,196 ThIC.

pyo.

3. KamepanbHble pabOTHL:

3.1. O6paboTka MaTepruar0B BU3yaAbHBIX 0OCAEAOBa-
HUM — 1,638 TEIC. PYO.

3.2. O0paboTKa MaTepUaAOB HUBEAUPOBAHUS MapPOK —
68,689 TBIC. PYO.

3.3. CocTtaBAaeHUe TeXHUYeCKOro ordera 2,750 ThIC.

pyo.

4. ITpoune pacxXoABIL:

4.1. YpoporkaHHe IIOAEBBIX paboT 3a cueT HebAaro-
npusaTHOro nepuopa (40%) 134,320 teic. pyo.

4.2. PacxoAbl Ha BHYTPEHHUM TPAHCIIOPT IPU PACCTO-
STHUU A0 5 KM (3,75%) — 17, 639 ThIC. PYO.

4.3. PacxopABI Ha BHEIITHUY TPAHCIIOPT IIPU PACCTOS-
auu A0 2000 KM ¥ IPOAOAKUTEABHOCTH 6 Mec. (13,2%) —
64,383 TBIC. PYO.

4.4, OpraHusanms U AMKBUAQITUSA padoT (6%) — 73,162
TBIC. PYyO.

4.5. HenpepBuaAeHHBIE pacxoAbl 84,966 — ThIC. pyo.

AHanM3 MaTepUarOB U3EICKAHUN TaKsKe IT0Ka3an, 9To
paboTEI IO HAOAIOAEHHUIO 3@ OCAAKaMHU U AehopManusaMu
00BEKTOB He(@TeAOOBIBAIOIIETO IIPOM3BOACTBA BEIIIOAHS-
IOTCSI IO YTBEP>KAEHHON PYKOBOACTBOM IIPEAIPUSITUS
IIporpamme, B KOTOPOM YKa3bIBAIOTCS: 3AaHUS U COOPYIKe-
HUSI, 9aCTY 3AaHUN ¥ COOPY’KEHUH, 38 KOTOPLIMU CACAYEeT
BeCTU HAOAIOAEHUS; CXeMa PaCIOAOKEHUS UCXOAHBIX
reoAe3UdeCcKUX MYHKTOB U KOHTPOABHEIX (AedopManu-
OHHBIX) MapOK; IEPUOAUYHOCTE HaOAIOAEHUH; TpebyeMast
TOYHOCTB; llepeueHb OTYeTHBIX AOKYMEHTOB.

KoHcraTtupyewM, uto poepopmannonHas cetb YKIIT-3C
3aIrroASPHOTrO MECTOPOSKACHUS COCTOUT U3 BOCEMU TAyOUH-
HEIX PEeIepoB, a TakKe Ae)OPMaITMOHHBIX MapOK 3AaHUH,
COOpY>KeHUU 1 eMKocTel. E;xeropHO Ha A@HHOM OOBEKTe
HabAroA@eTcs AeOpMaIlOHHas CeTh IAYOMHHBIX PellepOB,
MM BBISIBAGHUS HarboAee YCTOMYMBOIO perepa.

B obaacT MHOTOAETHEHM MeP3AOTHl YCTOMUMBOCTD
penepoB MOJKeT OBITh 00ecIieueHa, €CAU HUXKHIOIO YaCTh
permepa C SKOpeM PacClOAOKUTHL B MHOTOAETHEMEP3ABIX
IPYHTaxX, UMEIOIIUX AOCTATOYHO HU3KYIO TeMIepaTypy.
CoraacHO peraaMeHTy, B 30He PAcIpOCTpPaHeHUsI MHO-
TOAETHEeN Mep3AOTHI TPYHTOBBIE pelepa, 3aA0KeHHbIe
crocob6aMu 6ypeHus ¥ IPOTauBaHUs TPYHTA, BKAIOUAIOT
B HUBEAVPOBAaHME He paHee ueM uepe3 ABa MecsIia IIOCAe
WX 3aKAQAKH, @ KOTAOBAHHBIM CIIOCOO0M — B IIPEAIIIECT-
BYIOLIUI HUBEAUPOBAHUIO CE30H.

OTMeTHuM, 4TO K TAaBHeNINM (akTopaM, KOTOphIe
MOTYT BAUSITH Ha YCTOMUUBOCTb TAYOMHHBIX PeIepoB,
OTHOCSITCSL:

1) KOHCTPYKTHUBHBIE OCOOEHHOCTH, KQUeCTBO U3T0-
TOBAEHHUS ¥ YCTAHOBKHU 3HAKOB;

2) pusmKo-MexaHUUeCKUe CBOMCTBA IPYHTOB, B KO-
TOPBIX OHU 3aA0SKEHEL;

3) ce30HHBIE U3MEHEHHUS TeMIIepaTyphl, BAJKHOCTHI
U SIBA€HHSI MOPO3HOTO IIy4eHUs TPYHTOB;

4) 9BA€HUS IIPOCAAOK UAUM CABUI)KEHUS I'PYHTOB OC-
HOBaHUS;

5) pa3ynAOTHeHUe IPYHTOB OCHOBAHUS, CBI3aHHOE C
3aKAQAKOM 3HAaKOB KOTAOBAHHBIM CIIOCOO0OM

6) cucTeMaTUueCKoe BO3AEUCTBUE AUHAMUUYECKUX
Harpy3oK (yAQpbl MOAOTOB, 3a0UBKa CBal, UHTEHCUBHOE
ABUJKEHME TPAHCIOPTa U T.A.).

[TpaBUABHBIM yUeT 3TUX (PaKTOPOB U OCAabAeHE X
BAUSIHUS IIyTeM BBIOOpa MeCT U YCTaHOBA€HHEe TAyOUH
3aKAQAKU pellepoB, a TakKe CO3AaHMe pellepoB Ooaee
COBepIIIeHHBIX KOHCTPYKIIUM UMeeT Ba)KHOe 3HaueHue.

W3 noctpoeHHOTr0 HaMu rpadruKa U3MeHEeHUsI OTMe-
TOK I'AyOMHHBIX PeNepoB OBIAO BEIIBAEHO, YTO OTMETKU
HaXOASTCS B ABVJKEHUHU (MaKCHMaAbHOE IIepeMelreHue
TAyOMHHOTO peliepa 2 B BOCbMOM ITUKAE 3MepeHU OTHO-
CHUTEABHO [IePBOTO IIUKAA AOCTUTAO 9,8 MM) 113-3a TOT'O, UTO
M3HAYaAbHO HeBepPHO ObIAa BEIOpaHa I'AyOMHA 3aKAAAKU
peniepoB. [1pu BEITOAHEHHUH PabOT II0 3aKAaAKe PEIlepOB
He y4TeHO, YTO PaliOH PabOT PACIIOAOSKEH 3a IIOAIPHBIM
KpPyroM B 30He MHOTOAETHEN Mep3AOTHL. [loaToMmy Bce
penepsl OBIAM 3aA0KeHBI Ha TAyOuHY 10 MeTpOB, a AAS
AAQHHBIX YCAOBUM CA€AOBAAO 3aTAyOUTh UX AO TAYOHUHBI
13-15 meTpoB.

B HacTosimiee BpeMst HaMU IPOU3BOAUTCS AAABHEN-
IIMM aHAaAU3 BCero 0oraToro akKTU4eCcKoro MaTeprasa
KOMIIAEKCHBIX TeOAE3NUYEeCKUX N3BICKAHUN Ha OOBEKTE.
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Il BCEPOCCUMCKMH OTKPLITbIM KOHKYPC CTYAEHYECKUX NMPOEKTOB
«bYAYLLLEE PAMOHOB POCCHM-2009»

MHCTMTYT fleMorpadmm, MMrpaLMM M PerMoHanbHOro PasBMTHS NP NoAAepIKKe MMHUCTEPCTBA CeNbCKOro Xo3sMcTea PM,
benepanbHOM MMrPaUMOHHOM cnyO6bI P 1 MO POCCMMCKOM accouMaLiMM NONMTHYECKOM HAYKM NPOBOAMT
1l Bcepoccuitckmit OTKPbITbIN KOHKYPC CTYAeHYeCKHX NpoekToB «Byayuiee paioHoB Poccum-2009»

I'raBHas IeAb KOHKypca — CTUMYAMpPOBaHUe IIPo-
1IeCCOB pernoHaAbHOTO pa3dBuTtusa Poccuu. B 3apaum
KOHKYpPCa BXOAMT ITOBBIIIEHHE MHTEpeca B O0IIecTBe
K mpobaeMaM pAeMorpaduu, MUTPalluy U Pa3BUTHUS pe-
THOHOB, a TaK)Ke BOBA€UEHHE MOAOAEKU B IPOEKTHYIO
AeSITeAbHOCTD, HAalIPaBACHHYIO Ha pellleHHe YKa3aHHbBIX
npobaeM. KOHKypCc — 3TO BO3MO>KHOCTb HAaUTH TaraH-
TAUBYIO MOAOAEKDB, CIIOCOOHYIO K CAMOCTOSITEABHOU
IPOEKTHOM paboTe, CO3AaHMIO U PEAAM3ali IPOEKTOB
110 Pa3BUTHIO parioHoB Poccumn.

IMo 3aBepIIeHNIO KOHKYpPCa ero NobepAuTeAn — Ha-
uboAee CIOCOOHBIE 1 aKTUBHBIE MOAOABIE ATOAU — OYAYT
BKAIOUEHBI B CHCTEMHYIO AeSITEABHOCTD, HAalIpAaBA€HHYIO
Ha pa3BUTHeE KOHKPETHOTO perroHa. KOHKypc IpepoCTaB-
AsIeT BO3MOJKHOCTB IIOT€HIIMAABHBIM AMACPAM IIPOSIBUTH
CBOM Ka4eCTBa.

KonKypc HanlpaBAeH IA@BHBIM 00Pa30M Ha CTYA€HTOB
AIOOBIX CIIEeIIMAaAbHOCTEN rOCYyAAPCTBEHHBIX U HETOCY-
AAPCTBEHHBIX By30B Poccum u ApyTUX CTpPaH.

Tax>ke yyaCTHHKAMU KOHKYypCa MOTYT CTaTh: A0UTY-

PHEHTHI (LIKOABHUKY 11-X KAACCOB), aCIMPAHTHI I MOAO-
Able CIIeIIMaAVCTHl, OKOHUUBIINE By3 He O0oAee IITH AeT
Hasap, u3 Poccum u Apyrux crpas mupa. B cienuarbHOMU
HOMMHAIIUHM MOTYT Y4aCTBOBATh JKYPHAAMUCTEL AO 35 A€T.

PaboTel Ha KOHKYPC MOTYT OBITh IIOATOTOBAEHEI KaK
UHAUBHUAYAABHO, TAK U @BTOPCKUM KOAAEKTHBOM.

KOHKYypC IIPOBOAUTCS IO CAEAYIOUNIMM HOMUHAa-
LUSIM:

+ pemorpadus

* MUTpAIUsI

* perroHarbHOE pa3BUTHE

* ceAbCcKoe pa3Burtue Poccuu

Tema 2009 ropa: HoBble ropoaa aAra Poccun

CrnenuaabHas TeMaTuka ot IIpuBoakckoro ceae-
paabHOro okpyra: «KoHdpeccruoHarbHast M 3THUYECKAS
COAVIAQPHOCTEY.

B pamMKax yKa3aHHBIX HOMUHAIINM BO3MOKHBI UCCAE-
AOBaHUe U aHaAmu3 o01melt cutyanuu B PO, cutyanuu B ee
OTAEABHBIX PerHOHaX, MyHUIIUIIAABHBIX 00pa30BaHUIX,
OTPAacAIX U cpepax AesITEABHOCTH.

Cpok nofaum pabor — He no3gHee 31 maprta 2009 ropaa.

Bonee nogpo6Has MHpOpMaLMa LOCTYNHA Ha caiTe MHCTUTYTa AeMorpadmu, MUrpaLMu U PErMOHaNbLHOrO Pa3BUTHS

http:/ /www.idmrr.ru/konkurs.html
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