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BBenenue.

APKTHYECKHI PErHOH SIBIIECTCS TMEPCHEKTHBHON M BaXHOH TIE€OJIOTMYECKON 00JIaCThIO
coBpeMeHHOCTU. Ero 3nadenue ans Poccum mpuoOperaer ¢ KaXIbIM ToJOoM BCE OOJBIIYIO
BOXHOCTh. EMy yzensercs NOBBILIEHHOE BHUMaHUE, CBSI3aHHOE C OCO3HAHHMEM €ro poJid B
COXpPaHEHMH DSKOJIOTMYECKOTO0 paBHOBecHs Ha IutaHere. B »ToM peruone QopmMupyroTcs
robanpHble  aTMOC(epHble U OKCaHMYECKHE TMPOILECCHl, COCPEIOTOYEHBI  TOIUIMBHO-
DHEpPreTHUECKUe, MHUHEpaIbHBbIC, a TAKKE OHOJIIOTUYECKUE PECYpChI, SBISIOIIAECS OCHOBOM

JKU3HHU KaK KOPCHHBIX MAJIOYHUCJIICHHBIX HAPOJ0B, TaK U BCCTO HACCIICHUSA HaIeu CTpPaHBbI.

OrpomMHbIe O€ACTBUS YEJIOBEYECTBA CBSI3aHBI C MPOSBICHUEM OMACHOCTEH, BBI3BAHHBIX
reoJlorndeckuMu npoueccamu. [IposiBieHHe OnacHbIX Ie€OJOrMYECKHX IPOLIECCOB, TaKUX Kak
U3BEP)KEHUS BYJIIKAHOB WJIM 3€MJIETPSCEHUS, BCEI 1A MPEACTaBISIN YIPO3y Uil KUBYILETO PAIOM
yeJloBeKa M 3KocucTeM B LeaoM. OHM pa3BUBAINCh Ha IMPOTSKEHUU BCEW HCTOpUU 3eMIIH,

pa3BUBAIOTCS ceifvac u OyayT pa3BUBATHCS B OyIyIlIeM.

OnacHble T€0JOrMYECKHE MpoIecchl NOJSApHbIX Mopell Poccunm o00s3aTenbHbl K
U3Yy4EHHIO, OCOOEHHO €CIM B 30HE MX PpAaCIpPOCTPAHEHUS BEAYTCS IPOEKTHBIE PadOTHI,

BBIITOJIHAIOIHECA BHC 3aBUCUMOCTH OT Pa3MCpOB U 3BHAYNMOCTHU 00BEKTa CTPOUTCIIbCTBA.

[ToMuMO cTpOUTENBHOU OTPACIH B HACTOSIEE BPEMSI PETHOH MPEICTAaBISIET OrPOMHBIN
uHTEpec Onaromapsl MOJIE3HBIM HCKOIMAEMBIM, KOTOPBIE HAXOJATCS B €ro Heapax. ApKTHKa
ABJIIETCS. MCTOYHUKOM MHHEPAIbHOTO CBIPbSi, OCOOCHHOCTH (OPMHUPOBAHUS U pPa3MEILEHUs
KOTOPOTO OMPEAEIAIOTCS T€OJIOTHYECKUM CTPOEHUEM: apKTUYECKON JAEMPECCUen, BKIFOYAIOIIEH
OKEaHMYeCKoe JHO, ILIUPOKHE CTYNMeHW Mmenbpa U MaTEpPUKOBOE IUIUTHOE OOpamileHue.
MOHHUTOPUHT OMACHBIX TEOJIOTUYECKUX MPOIECCOB BAKEH MpU paboTax, HANpaBICHHBIX Ha

BBIABJICHUC MTCPCICKTUBHOCTHU He(bTel"a?.OHOCTI/I KOHKPETHBIX paﬁOHOB.

Axmyanvnocms BBIITYCKHOMN KBaJM(PHUKALMOHHOM paboTHI o0ycioBiIeHa
HEO0OXOUMOCThIO CUCTEMATU3AIMU TAHHBIX O T€0JOTUYECKUX OMACHOCTAX C LIEbI0 OHUMaHUS

UX Pa3BUTHUS U MPOTHO3UPOBAHUS B Oy TyIIEM.

Obwexmom ucciedo8anus lIElHHOfI pa6OTI)I ABJIAIOTCA OIMMACHBIC I'COJOTHUYCCKUC IMTPOLCCCHI

MoOpel apKTHYecKoro cexropa Poccun.

IIpeomemom WccnenoBaHUs SIBISIOTCS OCOOEHHOCTH pa3BUTHS U PacIpOCTPaHEHUs

OIMAaCHBIX I'COJIOTHYCCKUX IMPOLCCCOB B MPCACIIaX apKTUICCKUX MOpCﬁ Poccun.
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OcHoBHas yeib pa60TBI — BBISIBJICHHUEC SaKOHOMepHOCTCfI IMPOABJICHUA TI'C€OJIOTHYCCKUX

OIIACHOCTEN B POCCUNCKOM CEKTOpE APKTHUKHU.

[Ipu HamMcaHUM BBHITYCKHOW KBaJHM(HKAIMOHHON pabOTHl aBTOpP CTaBHUT Meper cOOOi

CJeYIOIINE 3a0ayu:

— O3HaKOMUTbHCS C HAKOIUICHHOM MH(pOopManuen o Teme, 00paTUBIIMCH K JTUTEPATyPHBIM

HNCTOYHUKAM,

— OCBOCHHME METOJUK TMPOBEIACHUSA TIeo(PU3MUECKHX HCCIECAOBAaHUN W ammapaTypHO-

MCTOANYCCKUX KOMIIJICKCOB, a TAKXKE UHTCPIPETAINU ITOJTYYCHHBIX TaHHBIX]

— OCYILIECTBUTH pallOHMpOBaHWE apKTHYecKoro menbha Poccun mo pacmpocTpaHeHHIO
TeX WM UHBIX OMACHBIX I€0JIOTUYECKUX MPOLIECCOB HA OCHOBE aHAJIN3a U UHTEPIIPETAIINH

HMMEIOIINUXCS MAaTEPUAJIOB 10 JAHHOMY BOITPOCY.



I'naBa 1. <I)n3mco-reorpa(|mqe01<aﬂ H TeoJoruyecKasti XapakTepuCTHKAa aApPKTHYECKHX

Mopeil U OCHOBHbIE (PAKTOPHI HX OCBOCHHS Y€JI0BEKOM.

318 POCCHMCKHH CEKTOP APKTHKH = 319
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Pucynoxk 1. Kapra poccuiickoro cextopa Apktuku (Hanunonanensiit arnac Poceun, 2004)

Mops poccuiickoro cekropa ApkTuku npuHaieskar Cesepaomy Jlenosutomy okeany. K
HUM oTHocAaTcs bapenueBo, benoe, Kapckoe, JlanteBbix, Bocrouno-Cubupckoe u Uykorckoe.
Hx pacnonoxenue npuypodeHo K MpoMexyTky mexay 70 m 80 ceBepHOW MIMPOTOH, KpoMme
benoro wmops, kotopoe mnepecekaercs CeBepHbIM MNOJSAPHBIM KpyroM. OHH OMBIBAIOT
tepputoputo PD c cesepa. Bce mepeunciaeHHbie MOpsi OKpavHHbBIE, 3a UCKIIIOUeHHeM benoro,
SIBJISIFOLLETOCS. BHYTPEHHUM. APKTUUYECKHE MOPS OTIENSIOTCS APYr OT JApyra OCTPOBAMM WU
apxunienaramu, Takumu kak [lnwmbepren, 3emns ®panna-Mocuda, Hosas 3emist, CeBepHas
3emis, o. Bpanrens u T.1. X0oTh W bapeHIieBo Mope SBISETCS CaMbIM TJIYOOKOBOJHBIM
menb(GoBEIM MOpEM B MUpPE, MPUYUHON MPEUMYIIECTBEHHOW MEIKOBOAHOCTH MOpEH SIBIISETCS
2

UX PacIoJioKeHne B menb(poBoit 30He. OOmIas miomaab Mopeil coctapnser Oonee 4,5 MIH KM

(®uznueckas reorpadust Poccun, 2001).



OO6macTh apKTUYECKMX MOpEeH pacrojokeHa B mpenenax Bocrouno-EBpomeiickoi,
Cubupckoit u CeBepo-AmepukaHckoil sutochepHbix mmMT. Mcxoas U3 TeoJOrHYECKOTro
cTpoeHUsT ApKTUKH, B paiione menbda CeBepHoro JleoBUTOr0 okeaHa BCTpEUarOTCs 0aCCEHBI
MaJe030MCKOro, ME3030MCKOro M KaiHO30ickoro Bo3pacta. CHCTEMBI CKIaA4aThiX CTPYKTYP,
0o0HaXEHHBIX Ha Oepery Wi OCTpOBaX, OTIMYAIOTCS HAJIMYUEM PEIMKTOB aKTUBHBIX OKPAaWH U
KOpbl KOHTHHEHTAJIBHOTO THIA. DTO TOBOPUT O TOM, YTO OKEaHHMYECKHue OacceiHbl Ha
TeppuTopun coBpeMeHHoro CeepHoro JIeJOBUTOr0 OKeaHa pa3BHUBAIOTCS C MO3IHETO pHdes.
OO6miee Ha3BaHME, MPEJIOKEHHOE I TaHHBIX O6acceitHoB — [IpoToapkrrueckuit okean (Kockko

u ap., 2008).

Ha Ttepputopun poccuiickoro cexkropa ApPKTHKM BBIIEICHO HECKOJBKO KpPYHMHEHIINX
CTPYKTYp — CeIMMEHTaluuOHHbIX OacceitHoB. K HuM oTHocsTcs bapenueBo-CeBepokapckuii,
FOxno-Kapckuii, JlanteBckuii 1 Boctounocubupcko-Uykorckuii. B bapenneo-CeBepokapckuii
Oacceiin BxomuT CBanbOapiackas miuta, bapenneBomopckuii meramporu0, Cesepo-Kapckas
wthl. FOxxHo-Kapckuii GacceiiH MMeeT Kak BHYTPEHHIOIO, TaK M BHEIIHIOIO CTOpOHBL K
BHemIHeW oTHocsTcs Baiirau-HoBozemenbckas u [lpurtaiimpipckas MoHokiauHaimu, Cesepo-
Cubupckuit mopor, 3amamno-Kapckas u Bocrtouno-Kapckas teppacel. BHyTpeHHell 30He
cootBercTByeT HOkHo-Kapckas Bnanuna. JlanTeBckuii 6acceiiH pa3zensercs Ha JIBe 00JIacTH —
3anaano-JlanteBckyto u  BoctouHo-JlanteBckyto. OHHM OCJHOKHEHBI CHUCTEMOW TOPCTOB,
rpabeHoB, MTOJAHATHUH, porudoB u cOpoOCOB. Bocrounocubupcko-Uykorckuii
CeIMMEHTAllMOHHBIN OacceliH pacnosoxeH oT HoBoCcMOMpPCKHX OCTPOBOB 10 MOJIYOCTpOBa
Anscka. B ero npenenax soiaenstor nonustue e Jlonra, mporud Bumbkuiikoro, UykoTcKyro
wiatdopmy, HoBocubGupckuii mporu6, XKokosckyro Braauny, xapa-Kroenbckoe mnoaHsTHe,
bnaroBemieHckyo CTpykTypHyto Teppacy, lllenarckoe mnoanstue, ANHOHCKYIO BHAAMHY,

Bpanrenescko-I'epanbackyto rpsay u FOxuo-UYykorckuit nporud (Kocbko u ap., 2008).

ApKTHYECKHE OCTpOBa MPEACTABIAIOT COOOM BBICTYNMAIOIIME HAJ BOJOW Haumbosee
BO3BBIIICHHBIE Yy4YacTKH Mmieiabda. HecMoTpst Ha TO, YTO HEKOTOpHIE OCTpPOBa (HAMpUMEp
Kapckoro ™Mops) He mnogHumaroTcss Bbimie 35-40 MeTpoB Haja BOJOW, WX TE€OJOro-
reoMdopororudeckasi CTpyKTypa MpoA0JBKASTCs MO BOJAOK Ha MHOTHE KuiioMeTphl. HaoGopor,
ropasie coopyxenusi Baiiraua, Hosoit 3emun, CeBepHoii 3emun U 0. BpaHrens sBIsitOTCS
«penukTamMu» HauOoisiee SIPKUX MOP(HOCTPYKTYp CYIIH, KOTOPbIE UYKIbl IJIOCKOMY penbedy
menbha U MPUOPEKHBIX HU3MEHHOCTEH M HMX MOIIHOMY OCaJ0YHOMY 4YeXJy. 3a CeBEepHOU
KPOMKOW ApKTHYECKOro mienb(a pacroiiaraercs TITyOOKOBOMHBIM ApKTUUYeCKUi OacceiH,

OKCaHNYCCKHUEC BIIaJIUHBI 1 Xpe6TBI KOTOPOro TakK€ 4aCTUYHO BXOIAT B paMKH OIIMCBIBAECMOI'O
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peruona. Otpe3ok xpedta JlomoHOCOBaA B Mpejenax poCCHMCKOTO CEKTOpa APKTHUKH JTOCTHUTAET
mael B 1200 xm. Ero mupuna Bapeupyer ot 60 no 200 kM. Xpeber Anbdpa-Menaeneea
npoctupaercss Ha 1200 kM oT menbdpa Yykorckoro mMopsi Broias mepunuana 180° (Coserckas
Apxktuka, 1070). Yacto BcTpeuaeMoe yTBEp)KICHHE O TOM, 4TO XpeOeT ['akkens sBisercs
npogonkenneM CpennHHO-ATIaHTHYECKOro xpeOTa, HanpuMep B ctatbe (I'paués, [demenurikas
u ap., 1970), He coBceM BepHO, NOCKOJBKY Xpeber I'akkens sBisieTcs CaMOCTOSITEIIbHOMN
MOJIOJION PUQPTOTCHHON CTPYKTYpO#, ero mopdoiiorus orTinmyaercs. MccnenoBarenu mpaBbl B

TOM, YTO 3TH ABE CTPYKTYPhbI COUJICHAIOTCA.

B 3aBucumocTu 0T 3HAOTEHHBIX MpolieccoB U Mopdonoruu penbeda THa BblaeIsIeTCS 5
TUTIOB MOPGOCTPYKTYp: TNpUOpekHAs paBHMHA, pPAaBHMHA BHEIIHETro Iueibda, paBHUHA
MOTPY>KEHHOTO TIeib(a, THUIIE U CKIOHBI Ienb(oBbIX keno00B (Marpunkuii u ap., 2013).
MakcumanbHas riyouna benoro mops (323 M) npuypoueHa K BHaJWHE, IPOCTHUpAIOIIEHCS OT
Omnexckoro nonyoctpoBa k Kannanakmickomy 3anuBy. [laHHBINA ydacTok ObuT COPMUPOBAH 3a
CY€T BBINIAXMBAHUS S3BIKOM JIEHMKA, ciyckaromierocs ¢ Konbckoro nomyoctpoBa. bapeHueBo
MOp€ TaK XK€ OTJINYAETCsl HAIMIHEM OOJIBIIOro YKcia skeno00B. OTHAKO MMEIOTCS ¥ TIOAHSTHUS B
I0)KHOM 4YacTu ero axBaTopuu. BocTouHas yactb Mops (QopmHupoBanach BCIEICTBUE CXOJa
JIeHUKA, a FOKHAs — aKKyMYJISTUBHOM NESTENbHOCThIO KpYHmHBIX pek O0b, Taz u Enwucei.
Penred mopeit BocTouHOl ApKTHKH OTJIMYaeTcsl Majod TIHyOMHOM 1HA U HEBBICOKUM
pacuneHenueMm. HOxHast yacTb cpopMUpOBaHa aKKyMYJISTUBHBIMH PaBHUHAMM, 00Opa30BaHHBIMU
HaHOCaMM BrHajarommx Xaranrd, Jlewsl, Susl 1 Unaurupku. B mope JlanteBbix BCTpedaroTcs
pudToreHHsle aenpeccuu rayonHoi 10 50 M, 00pa30BaHHBIX Ha MPOJODKEHUH XpeOTa [akkers.
Jns ueHTpanbHbIX yacTed BocTtounHo-Cubupckoro u YykoTckoro Moped XapakTepeH

BBIPOBHEHHBIN penbed ¢ rmyounamu 25-100 m (Marpuukwuii u ap., 2013).

Benymee mecto B kimMaTooOpa3oBaHUM perrmoHa 3aHuMaeT CeBepHblil JleqoBUTHIN
okeaH. Ero xinmmarnueckue ocOOEHHOCTH OMPEAEISAIOTCS MOJIOKEHUEM B MOJSPHBIX HMIMPOTAX
(ot 70 go 90° c.m1.), TO €CTh MPEUMYIIECTBEHHO PATUAIMOHHBIM BBIXOJIA)KUBAHHUEM M BBIHOCOM
BO3/yXa HaJ TEIIBIMU TEUEHUSIMHU ¢ ATIaHTH4YeCKOro U Tuxoro okeaHoB. B Teuenue Bcero rona
3/1ech Mpeo0IIajaloT apKTUUECKUe BO3AYIIHBIE Macchl. B perrone mouru Beerga ¢popmMupyercs
00JacTh TOBBIIIEHHOIO JAaBJICHHUSI — APKTUYECKUN AHTHUIMKIIOH, OCOOCHHO YCHJIMBAIOIIUNCS
3umoi. MlHOrza mpophIBarOTCS M LUKJIOHBI CO CTOPOHBI ATIIAHTHKH, & JETOM CO CTOPOHBI
Cubupu. W3-3a [1aMTENbHOM MONAPHOM HOYM M TOJSPHOTO JHA CYTOUHBIA  XOJ
METEOPOJIOTHYECKUX DIIEMEHTOB Heckoibko crinaxeH (Cemun u ap., 2011). Temmneparypa

BO3/yXa SIHBapsl CYIIECTBEHHO MEHSETCsl IPH IBMKCHUU C 3amajia Ha BocTok: oT —5°C mo —15°C
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B bapennerom mope, okosio —20°C B Kapckom mope, 10 —30°C B Mopsix JlanteBsix u Boctouno-
Cubupckom, B Uykorckom g0 —28...—25°C. B paitone CeBepHOro moiroca Temreparypa
cocraBisieT —40...— 45°C. Jlerom, BO BpeMsl MOJISIPHOTO JIHS, BECh MOTOK COJHEYHOM paauanuu
pacxoayeTcsi Ha TasHUE CHEXXHOTO U JIeIOBOro MokpoBoB. [loaToMy Temriieparypbl UIONS Y
CEBEpHOU rpaHuIlbl Mopei cocTtaBisitoT okojio 0°C, y marepuka — okosio +5°C. bapeHineBy u
benomy mMopro xapaktepHbl Temneparypsl Boiie, 10 +10°C. 3To o3Ha4aer, 4yTo JETOM pa3HUIIA B
KJIuMaTe Mo4yTH HuBenupyercs. Temmeparypa Boxbl jietoM jpocturaer 0°C, a y marepuka 10
+5°C, B bapenuneBom mope g0 +10°C. TemmepaTypa BOAbI 3MMOMl paBHa TeMIIEpaType
3aMmep3aHusi, To ectb okoso —1,5°C, B bapennieBom mope no +5°C (dusuueckas reorpadus

Poccuu, 2001).

Spkoii xapakTepHO 0COOEHHOCTBIO APKTUYECKUX MOPEH SIBIISIETCS CKOBAaHHOCTD JIbJAAMU
Ha MpoTsKeHUuM Bcero roga. OpHako 3MMOHN eqUHCTBEHHOMY bapeHueBy Mopro ynaércs
ocTaBaTbCs CBOOOJHOM OTO JbJa, XOTh M HE MNOJHOCThIO. Cpead MOpPCKHUX BUIOB JIbJa
BBIJICJIAIOTCS OeperoBoi Ipurai, 3anpunaiHble MOJIBIHBY, apKTUYECKUH MaK M MaTepUKOBBIE

JIBJIBI — aiicOepru.

Mopsi peruoHa OTKpBITBIE, UM XapaKTepHa CBOOOAHAs LUPKyJsuus Boia. B bapeHieBo
Mope Onaroaaps mupokomy nponuBy Mexay [nunoeprerom n CKkaHIMHABCKUM MTOJIyOCTPOBOM
nonagaroT TEmbie BoAbl CeBepo-ATimaHThueckoro TeueHus. Ha BOcTOke cHTyanus WHas:
BIUsSHUE THXOro OKeaHa HaONIOAaeTCs HE CTONb CHIJIBHO, MOCKOJIbKY OKE€aHbl COETUHSIOTCS

6osee y3kuM BepHHIOBBIM MPOJIUBOM.

Oxono 70% tepputopuun P® otHocuTcs k Oacceliny CeBepHoro JlemoButoro okeana,
MMOATOMY PEYHOW CTOK B apKTHYECKHE MOPS BEIUK. PEKM OmpecHssi MOps, CHUKAIOT COJIEHOCTh

BOJ OT 35%o0 110 3-5%0 (Puznueckas reorpadus Poccun, 2001).

ApKTHYECKHE TIOYBBI OCTPOBOB ApPKTHKHM pasfeisloTcsd Ha 3 MOATHIA: ITYCTBIHHO-
apKTUYecKHe, TUIMWYHbIE apKTHUECKUEe M TYHJIpOBBIe-apkTHueckue. Hanbosee cyliecTBEHHBIM
dakTopoM, XapaKTEepHU3YIOIIUM apKTUYECKHE TOYBBI MEp3JI0Ta, MPEMsITCTBYIOUIas BBIHOCY
MHUKpPOJIEMEHTOB 3a MpeIeiabl TMOYBEHHOIO TIOKPOBA M ONPENENSIoNas TEeMIEpaTypy
BBIILIEJIEKANINX CIOEB, BO3MOXXHOCTH JApPEHAXXa, KOHICHCALMU BIaru. ApPKTUYECKUM II0YBaM
XapakTepHO HM3KOE COJIEpKaHUE TyMyca, 3a HCKIIOYEHHEM TYHIPOBO-APKTHYECKUX

(Unnuurapos u np., 2014).



Ha apkrrueckux octpoBax HaOJIOAaeTCs Ype3BbIUAiHO OemHas (iopa m cCBoeoOpa3HbIe
(bopMBI Pa3psHKEHHOTO PACTHTEIBHOIO MOKpOBa. PacTuTenbHOCTH 31ech oOpaszyer 3 spyca:
NOJI36MHBIN (KOPHEBOM), HAIIOUBEHHBIN U TPaBSIHUCTHIM. OYeHb YaCTO MOA3EMHBIN SpYyC pa3BUT
c;1abo, 4TO CBA3aHO C OJIM30CTHIO MOBEPXHOCTH MEp3JI0Thl. HamouBeHHBINH spyc COCTOUT U3
MXOB, JHIIAHUKOB, 'puOOB M BoAOpocied. TpaBsHUCTAas PACTUTEIBHOCTh IpEJCTaBleHa, B
OCHOBHOM, 3JIakaMH. [IOBEpXHOCTh 3eMJIM OOBIYHO MOKpHITa pacTuTenbHOCThi0 Ha 20-50%.
Buytpennue 001acTH apKTHYECKAX OCTPOBOB 3HAUUTEIBHO OC/IHEE PAaCTHTEIbHOCTHIO, HEXKEIN
yeM NpUOpexHble paloHbl. 34eCh IMOKPBITHE PACTUTENbHOCTBIO cocTaBisieT Bcero 1-3%.
beaHocTh pacTUTENBHOIO MOKPOBA OOBACHSETCA CIa0bIM YBJIAXHEHHUEM U OOJBLIONH CyXOCThIO
TeppUTOpUii. BO3BbINICHHBIE KAMEHHUCTHIE MIPOCTPAHCTBA MOYTH O€3KM3HEHHBI. Ha e THUKOBBIX
KyIOJlaX Ha [MOBEPXHOCTU CHETa U Ha MPUOPEKHBIX MOPCKUX JIbJaX PaCCENATCs MPEACTaBUTENN
0co00il  rpymmel  pacTeHMH —  CHEXHbIE  BOAOPOCIH, MPOCTEHIINE  OpPraHU3MBI,

npucrnocabIuBaroIuecs K KpailHe CypOBBIM YCIIOBUSAM BblKHUBaHUS (UnmuHTrapoB u ap., 2014).

PuiObI, OTULIBI M MIIEKOINUTAIONINE COCTABJISIIOT TPYIIY MO3BOHOYHOU (ayHbI. 31ech
HacuuThiBaeTcss Oosiee 150 BUAOB PBIO, Cpear KOTOPBIX OCHOBY apKTHYECKOTO PHIOOJIOBCTBA
COCTABJISIIOT CEJbJIb, TPECKOBBIE, kKamOanoBbie. Calika CIYKUT KOPMOM JJIsi MHOTHX MOJISIPHBIX
KUBOTHBIX. KonmuecTBo BHUIOB mtull coctaBisieT Oonee 100, mpeBamupyrone — KyJIUKH U
IUIACTUHYATOKIIOBbIe. (CMelIaHHble KOJOHMM O00pa3yloT nTuybd Oazapbl. M3 HazeMHBIX
MJICKOMUTAIOMIUX M3BECTHBI 3 OTpsAJa: XWIIHBIC, TPBI3YHBI, MApPHOKOMBITHBIE. Mopckue
MJIEKOMUTAIONMINE BKIIOYAOT 14 BUIOB KUTOOOpa3HbIX M 9 BHAOB JiacToHOoruX. Ha 3amane
APKTUYECKUX MOPEH, UCHBITHIBAIOIINX OTEIUISAIONIEE BIUSHUE ATIAHTHUKU, BUJIOBOM COCTaB U
MPOAYKTUBHOCT, OMOMAacCchl HaMHOTO Oorade, 4yeM B BOCTOYHOM yacTu peruoHa. CypoBbie
KJIIMMAaTUYECKUE YCIIOBUS MPHUBOAT K TOMY, YTO HA aPKTHUYECKHUX OCTPOBAaX HET 3UMYIOIIUX
NTUIl, @ MUTPAIMOHHBIE IMYTH BCTPEUAIOTCS y MHOTHX MOPCKHX MJIEKOMUTAIOIIUX, PbIO,

CEBEPHBIX OJICHEH, NeclioB U Oenbix Measenelt (Hununrapos u jap., 2014).
OcBoeHMe APKTUKH YEJIOBEKOM 3a MOCJEIHNE BEKa MPOXOIUIIO MO MATH HAIPABIECHUSAM:
— omnucaHus 6eperos rujaporpadamu;

— HCCJIEAOBaAHUA HeHTpaHBHOﬁ ApKTI/IKI/I, HEJIIBIO KOTOPBIX B HA4aJe ObLIO JOCTHIXXCHUEC
CeBepHOro moONIOCa, a 3aTeM — I[O3HAHUE 3aKOHOMEPHOCTEH IPHPOIHBIX MPOIECCOB B

ruzpocdepe u atmochepe;

- FCOFpa(I)I/ItICCKI/IC OTKPBITHUA,



— ocBoeHre (CeBepHOr0 MOpPCKOTO MyTH M MOMNBITKM OpPraHHU3alMi CyJ0XOCTBA IO

CeBepo-3anafHOMy MOPCKOMY ITPOXO.Y;

— OCBOEHHE MUHEPAJIbHBIX U OMOJOTMYECKUX PECYPCOB, CTPOUTEILCTBO MOPCKUX ITOPTOB,

IPEANPUATHA U TOPOAOB.

Yeprsl npUPOAHOM M KIMMATHYECKOM OKCTPEMAJIBHOCTH, OYaroBOIO XapakTepa
IIPOMBIIIJICHHOIO OCBOCHHMs, IPEAEIbHO HHU3KOM IUIOTHOCTH HAceleHUs, YNAJIEHHOCTH OT
OCHOBHBIX LEHTPOB CTpaHbl M TPAHCIOPTHOM HEIOCTYIHOCTH, IPUCYIIUE TEPPUTOPHUAM
APKTHUKH, 03HAYAIOT «aHKJIaBHBIM» U HECTAlIMOHAPHBIN XapakTep. EmE B mepBeIX cBOMX paboTax
no ocBoenuto Cepepa (CmaBun, 1961) omnpenenéH BbIOOPOYHO-CIUIOIIHONW — XapakTep
IPOMBIIIJICHHOTO HCIOJIb30BaHUS JAaHHBIX TEPPUTOpUN. DTU (QyHAaMEHTalbHble OCOOCHHOCTU

J0 CUX IIOp COXPAHAKOT CBOE 3HAUCHUE 1A OOJILIINHCTBA APKTHUYCCKUX TeppI/ITOpI/Iﬁ Poccun.

I'maBHYI0O poinb B OCBOGHMM ApPKTHKHM Ha BCEX OJTalax HUIrPaloT TEePPUTOPUATBHO
paccpeoTOUYeHHbIE BUABI JesATeNbHOCTH. OHHM SBISIOTCS B OONbIIEH WM MEHBLICH CTemeHH
AKCIETMIIMOHHBIMU (T€0JIOTOpa3BeKa, TOPHBIM MpOMBICel, He(Terazomo0bua, Jeco3aroToBKa,
CEBEPHOE CEJIBCKOE XO3SHCTBO) M HCIBITHIBAIOT BO3/JEUCTBUE CE30HHOCTH, OCYIIECTBISIOTCS C
MCIIOJIb30BAaHMEM BaxTOBOTO METOJAa OpraHu3aluu paboT, UMEIT THOKYI0 U U3MEHYUBYIO

IPOCTPAHCTBEHHYIO CTPYKTYPY.

Bricokue MUpOBbIE 11I€HBI HA SHEPTOHOCUTENH 3aCTaBUIIM MHOTHX OOpaTUTh BHUMaHHUE Ha
ApKTUKY, TZI€ 1O SKCIEPTHBIM OLEHKaM, CKpBITHI 3HAUMTENbHBIE 3amachkl HEpTH U rasa.
OcBoeHME KOHTHMHEHTAJIbHOIO IIenb(a M NpeBpalieHue ApPKTUKM B KPYMHEMIIUMH peruoH

MHUpOBOW HedTerazoqo0bun — KiroueBas MepcrneKkTuBHas 3aaada Poccum (UunumHrapos u np.,

2014).

OcobeHHocTH penbeda M TeoJOTHYECKOro CTPOEHUs OOYyCIaBIUBAIOT HAaXOXKACHUE
MIOJIE3HBIX HCKOmMaeMblX. Onupasch Ha NPOrHO3bl MHHHCTEPCTBA INPUPOAHBIX PECYPCOB U
sKosiornd P®, MOXKHO yTBEp>KJ1aTh, YTO HA POCCHUMCKOM apKTHYECKOM IeIb(e COCPETOTOUECHbI

15,5 mapa T HedTH u 84,5 TpaH M

raza. J1o coctaBisgeT okoio 20 % MUpPOBBIX 3alacoB
yriaeBonopoAoB. Takke MUHUCTEPCTBO 3aKIIIOYAET, YTO B POCCUIICKON APKTHKE COCPELOTOYEHO
OOJIBIIMHCTBO YHUKAJIBHBIX U KPYIHBIX MECTOPOXAEHUH yrieBoaopoaoB. [lepcrnekTHBHBIMU Ha
He(Th U ra3 npusHanbl 43% cymu u 70% niomanu menbdpa Apktudeckoit 30Hbl Poccun. Ha
CETOAHSIIHUN J€Hb B MakKpOpernoHe OTKpbITO 594 mecropoxnenuss HepTH, 159 — raza.

HauanpHble H3BIEKaeMEbIE Pa3BCAaHHBIC 3allaChbl HC(I)TI/I B pOCCHfICKOfI ApKTI/IKC COCTaBJIAIOT
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okono 7,7 Mupa T. 3 Hux 500 muH T Ha menbge. 3amacel raza — 67 mapa m° (10 mapy — Ha
menbde). [Ipu sTom emé Hepa3BeAaHHBIN MOTEHIMAT ApPKTHYECKOW 30HBI COCTABIISICT CBBIIIES
90% wna menbde u 53% Ha cyme. [lTomumo 3T0T0, ApKTHKA O0TaTa HE TOJIBKO YIIIEBOJOPOIAMHU.
B MarepukoBoi u mpuOpeKHO-MOPCKOM apKTUYECKOM 30HAX IIUPOKO PaclpOCTpaHEHbI APyrue
MECTOPOXKACHHUSI — HUCTOYHUKHU IKelle3a, TUTaHa, MEIu, HUKeNs, KoOanabTa, POCCHIMHBIE U
KOpPEHHBIE MECTOPOXKJICHUS 30JI0Ta, cepedpa MU IJIATUHOUAOB, AJIOMHHHMS M TaJUIUs, PEIKUX
METAJIJIOB, a Takke (ochopa w TPYMIBl PeIKO3EMENbHBIX METaUIOB. B pernoHe pasBemaHbl
MECTOPOXKACHUS YIJIEH, B TOM YHUCJIE€ KOKCYIOIIHUXCSA, aJIMa30B U JIp. MOJIE3HBIX HCKOMAEMbIX

(Huxymnun, 2017).

HauOonee kpymnHble 3amachl ChIpbsi M MECTOPOXJIEHUS HEBO30OHOBIIIEMBIX PECypPCOB
IPUYpPOUYEHbl K CaMblM OoOratbiIM I0 MpOAYKTHMBHOCTH OuonenozaMm. IloaTomy Mecta
IPOMBIIIJIEHHOIO OCBOGHHMS 4acTO COBHAJAIOT C MECTaMU IPOKUMBAHUSA KOPEHHBIX
MaJIOUUCIIEHHBIX HapoJoB CeBepa M HaHOCAT yLepO TpaJWLMOHHOMY XO3sHCTBY. B cBsi3u ¢
9THM, OHHM OKa3bIBAIOTCS B OEICTBEHHOM IOJIOKEHHMHM, MIPOXKMUBAs B pailoHaX J00bIYM HEPTH U

rasa.

O¢ddexTuBHOE OCBOEHHME APKTUKH HEBO3MOXXHO 0€3 JOJKHOTO TPaHCIOPTHOTO
obecrnieuenust peruona. KiroueBast posib B €ro pa3BUTUU OTBOAUTCS CEeBEPHOMY MOPCKOMY MYyTH,
MPEACTABIISIIONIEMY COO0N KpaTdyallliuii BOJHBIN MyTh, COSAMHSIONINN 3amagHble U BOCTOYHbBIC

paﬁOHBI CTpPaHBbI, eBpOHeﬁCKHe " a3UaTCKUC IOPTHI.

B pe3ynbprare X035HCTBEHHOW, BOEHHON M MHOW JEATEIbHOCTH B APKTHUKE B MOCIEAHUE
JNECATUIETUS MPOUCXOAUT MOCTOSIHHBINA KOJUYECTBEHHBIM POCT IOCTYIUICHHUS B OKPYKAIOLIYIO
cpeny pa3HOOOpa3HBIX 3arps3HSIONIMX BEIIECTB. 3arps3HEHUE BOJ TOJISPHBIX MOPEH,
atMocdepbl, pacUIUpPeHHE aHTPOIOTEHHBIX JAHAIAPTOB W OSKCIUTyaTalds OMOJOTUYECKUX

PECYPCOB BEIYT K OBICTPOIi JeTpaialiui OKPYKAIOIIEeH cpelibl U 00eTHEHUIO0 OHOPa3HO00pa3Hs.
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I'naBa 2. U3y4eHHOCTb ONACHBIX I'e0JIOTHYEeCKHUX MPOLECCOB.

I'eonoruueckuii mpoiecc MMEET BEPOSTHOCTh MPOSBICHUS B KOHKPETHOM MeECTE, B
33/IaHHOE BpEeMsi U C OIpPEACIIEHHBIMA SHEPreTHUYECKUMHU XapaKTePUCTUKAMH (CKOPOCTh
pa3BUTHs TIpOIecca, IUIONIAh, HA KOTOPOM OH TMPOSBIAETCSA; OOBEMBI TOPHBIX MOPOJ,
BOBJICYEHHBIX B MPOIIECC, JATbHOCTh ux nepemenieHust) ([Ipupoausie omacnoctu Poccun, 2002).
OnacHble  TeoJIOTUYECKHE TMPOLECChl  OCYIIECTBISIIOT  HETaTUBHOE  BO3JCHCTBHE  Ha
UH(PPACTPYKTYPY, H3MEHSSI COCTOSHUE TEPPUTOPUU, 3AaHUNA M COOPYKCHHH, HAHOCAT BPEI

OKpPY’KaIOILeH Cpezie U HapYLIAOT KU3HEAEATEIbHOCTD JIFOACH.

HpI/I‘-II/IHBI, BJIMAIONIUMC Ha Pa3BUTUC OIACHBIX TI'COJOTMYCCKUX MPOLHECCOB, MOKHO
YCJIOBHO pa3AC/IMTb HA aHTPOIIOI'CHHBIC U IIPUPOAHBIC. K AHTPOIIOI'CHHBIM IIPUYHHAM OTHOCHUTCH
JACATCIIBHOCTh YCJIOBCKA, B OOJIBIIINHCTBE CJIy4acB — CTpPOUTCIILCTBO, a4 K IPUPOAHBIM —

THAPOMETCOPOJIOTrNICCKUEC, TCKTOHUYCCKUEC U THAPOTCOJIOTMUCCKUE YCIIOBHA.

Bo3Hukas u pa3BUBasCh, F€0JIOTHYECKUE ONTACHOCTH NPUBOJAT K ABAPUHHBIM CUTYALHSAM,
B pE3yJbTaTe KOTOPBIX MOCTPAJABIINUM SBJISETCS YEIOBEK M SKOCUCTEMA B LieiIoM. UToObl He
JIOMTyCKaTh TOSIBIICHHS JaHHBIX MpoOjeM, He Toibko B Poccum, HO M 3a pyOexoM Haudanu
u3y4yaTb OHACHble reosjoruyeckue npouecchl. Co3naéres cucreMa MOCTOSIHHOTO HaOJIIOJCHMS,
Ha3BaHHAas MOHMUTOPUHIOM. bilaromapss MOHMTOpPHMHIY yHA€Tcsi HCCIENOBaThb JUHAMUKY
IIpolecca, CIPOTHO3UPOBATH €0 Pa3BUTHE, OLICHUTh BO3MOKHBIM Bpel U IPEAOTBPATHUTb.
MOHHUTOPHUHT OCYIIECTBIISIETCS KaK BHM3yalbHO, TO €CTb 0O€3 MPUMEHEHMs anmaparypbl U
TEXHUKH, TaK 1 HA000pOT, MPUMEHSS €€ U NMPOBOJIS U3MEPEHUSI HHCTPYMEHTAIbHO. DTOT BONPOC

OyZIeT 3aTpOHYT aBTOPOM pabOTHI B CIIEYIONICH TIIaBe.

OnHUM U3 NPOSBICHUN ONMACHBIX T'€0JOTHYECKUX MPOLIECCOB SIBISIETCS BBIIIEIIAYMBAHNE
KapOOHATHBIX MOPOJ] ¢ 00pa30BaHUEM KapcTa WUITK MYCTOT 1Mo 3emiieid. Ha 3eMHo# moBepXHOCTH
YaCTO IMOABIISACTCA BOPOHKA, CBUACTCILCTBYIOIIAA O TOM, YTO IIOJ ITOBEPXHOCTHIO 3EMIIN
npou3onuio oopymenue. OHaKO MOMUMO MPUPOHBIX CHJI, ICTOYHUKOM TaKOTO SIBJICHUS, KaK
yKe OBUIO paHee YMOMSIHYTO, MOXET IOCIY)XHTh U 4YeJlOBeK. MBI, M3ydas Ty ke CaMyro
TEeOJIOTUI0 M OCBaMBas IOJA3EMHOE IPOCTPAHCTBO IUIAHETHI, CO3Ja€M TOHHEIM WM TOPHBIE
BI)Ipa6OTKI/I. He Bce TexHOreHHBIE H3MEHEHHS CKa3bIBAIOTCS ITOJIOKHUTEIIHHO. HepenKo MbI
CTAaHOBHUMCs 3a4YMHIIUKAMMU HEraTUBHBIX HOCJ'I@)ICTBI/II\/'I 1 aKTUBH3AIlUU HEXKCEIATCIbHBIX
MPHUPOJHBIX MpoiieccoB. MHOI B KypcoBoii padote «I'opos kak reoMmopdoiornueckas CHCTeMa
3a BTOPOIi roj1 00y4eHHs B yHUBEpCUTETe Oblila omucana cyapba yenickoro ropoaa Kyrua-I'opa,

koTopblid ObT ocHOBaH B Xl Beke m3-3a HaleHHBIX B Hempax >kui cepedpa. B cBsi3u ¢
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pa3paboTKoil Komel Obula CYIIECTBEHHO HapylIeHA LEJIOCTHOCTb KOPEHHBIX TOPHBIX IOPOA.
Penbed mecTHOCTH OBLIT MCKaXKEH M3-3a THEICA, KOTOPBIM M3BJIEKIN HAa TOBEPXHOCTH, BO MHOTUX
paiioHax ropoja HaOmogamuch ocenanus. OcemaHus PacHoNarajauch XaOTHUYHO M HMPUYUHHIH

ymep6 MHOI'MM BaXHBIM UCTOPUUYCCKHUM CTPOCHHSIM.

Kax MbI BuaMM, OnacHsle reoJIOTMYECKUE IPOLECCHl HE MOIJIM HE IPUBJIEKATh BHUMAHHE
MECTHBIX JKHTEJIEHM M MCCIEAOBAaTEICH YK€ Ha CaMblX pPAaHHHUX CTAaIusAX HU3y4YEHUs
Ie0JIOTMYECKOr0 CTPOCHMsI PETHOHOB. IIepBBIMM € WH)KEHEPHOM TOYKU 3PEHMS IPUBIIEKAIN
UHTEpeC SIBJICHUS DPa3pyLICHHS OEpPeroB W 3aHOCHMOCTH HMCKYCCTBEHHBIX THAPOTEXHUYECKHX
COOpy’KeHHI B OeperoBoii 30He Mopell U okeaHoB. Ilponecc paspyiieHuss MOPCKUX Oeperos B
30HE Pa3BUTUS MHKEHEPHOH MHPPACTPYKTYPHI UIPajl CTOJIb 3HAYUTEIIBHYIO POJIb, YTO C CaMOI'0
Hayaja MpuBed K OOpa30BaHUIO CHEIHUAIBHBIX CIYXO0, 3aHHMAIOLIUXCS YCTOWYUBOCTHIO
OeperoBoil TMHUU. B OTKpBITON yacTu MOpsi, TOUHEE B OKEaHaX, IPUBJICYEHUE BHUMAHUS K 3TOI
npobieme CBsA3aHO ¢ HapyueHueM Tenerpaubix auHui «EBpona — CILIA» TypOuIuUTOBBIMU
notokaMmu B XIX Beke, OTKPBITHE KOTOPBIX KaK pa3 U OKa3aJloCh CBA3aHHBIM C ITHUM SIBJIICHUEM.
He meHee BaXHBIM U HACENCHHS Ha OKEAHMYECKUX MOOEPEXbIX SBISUIOCH BO3JCHCTBUE HA
HUX I[yHaMH, IpUYEeM IO MEpe Pa3BHTHUS IUBHIM3AIMH YIIEpPO OT 3TOro KaracTpo(uyeckoro

SABJICHUS TOJIBKO YBCIIMYUBAJICH.

Ha cyme naHHbIE sIBIEHUS JABHO YYUTBIBAJIUCH B PaMKaX WH)KEHEPHO-TE€OJOTMYECKUX
M3bICKAHUH W OKCIUTyaTallud HWHXEHEPHBIX coopyxkeHuil. K omacHbIM IeojJoruyeckum
nporeccaM CTall OTHOCUTh COBPEMEHHBbIE OBICTPOTEKYIIME TE€OJOIMYECKHE IPOLECCHl U
SIBJICHUS, HAHOCSIIME 3HAUYUTEIbHBIN MaTepUaibHbIA yiepO 001IecTBY, HAPOJHOMY XO3SIHUCTBY U
CO3JAIOIIME Yrpo3y JKU3HM U1 JIIOAEH INpHU HapyIIEHUH YCTOWYMBOCTH IPHUPOJHOMN
(reomormyeckoil cpezabl). B HMX mepeueHb BKIIOYAIM: CKJIOHOBO-TPaBUTALIMOHHBIE (OMOJ3HHU,
00BaJIbl, JTABHHBI); BOJHO-3PO3UOHHBIE (CEIEBbIE TOTOKU, PYCIOBBIE SIBICHUS, OBPAXKHAS 3pO3Us)
IPOLECCHl, a TaKXe SBJICHUS, CBS3aHHBIE C IOA3EMHBIMU BOJaMHU (IIOATOIUIEHUE, Kapcr,
cyhdo3us, mpocaiku); BETPO-BOJHOBBIMH SIBICHMSAMU Ha aKBaTOpHsIX (Mopckas aOpasws,
nepepaboTka 6eperoB BOJIOXPAHMIIUIIL); MTPOLECCHl KPUOTEHHON TPYIIBI (TEPMOKAPCT, MOPO3HOE

My4eHHUE, TEPMOIPO3UsI, COMUQITIOKIINS , HAJISN ); 3eMJIETPSICEHUS, U3BEP)KEHNUE BYJIIKAHOB U JIp.

B AKBATOPHUAX O3THU MPOLECCHI CTaJIM IMPUBJICKATH BHUMAaHHUC IO MEPEC XO3SHMCTBEHHOTO
OCBOCHHA JAHaA aKBaTOpHﬁ, 4TO HOpou3omuio B CEPCAUHC XX Beka. OcBocHHE H_ICJ'IB(I)a
HC(I)TCF&SOBLIMI/I KOMITaHHUAMUA TPHUBEJIO K MOABJICHHUIO HOBBIX I'COJIOTHYCCKUX MPOUCCCOB, TAKUX

KaK IMpOCCIaHUC I'PYHTA Ha O6H_II/IpHI)IX mIomanadax, akTUBU3aluA reOJUHAMUYCCKUX ITPOLECCOB,
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MPEKIe BCEro, CeCMUUECKUX TOMUYKOB U Mp. [Ipokiaaka mpoTsKeHHbIX TPyOOIpPOBOIOB MO AHY
MOpeii, N3HaYaIbHO OTPAHUYCHHBIM TOCTYII K HUM JIJISl TEXHUYECKOT0 O0CITYKHUBAHHS — BCE 3TO
NPUBOJUT K TOSIBJICHUIO MOBBIIIEHHBIX TPEOOBAHMH K H3yUEHUIO T€0JIOTMYECKOT0o cyOcTpara ams
WHXEHEPHBIX COOPYXEHUW M, MpEeXae BCEro, IPOLECCOB, NPHUBOAIIIUX K H3MEHEHUIO
MOP(}OJIIOrHH MOPCKOTO JIHa U BO3MOXXHOMY HAapYIIEHUIO MPOYHOCTH COOPYKAEMBbIX OOBEKTOB.
Oco06oe BHIMAaHHUE B MOJSIPHBIX MOPSAX OBLIO MPHUBJICUYEHO K MHOTOJIETHEMEP3IIBIM OPOJaM, TaK
KaK KOHTaKT C HUMHU TEXHOTE€HHBIX OOBEKTOB MOXET MPHUBOAUTH K JIETPaJlallud MEP3JIOThl U
PE3KOMY H3MEHEHHIO (PU3UKO-MEXaHUYECKUX CBOMCTB TOPHBIX IMOPOA U JOHHBIX OCAJIKOB.
HoBoii u Becbma omacHoil mpobiemMoil Mo Mepe pa3BUTHS MHXKEHEPHOI'O OCBOEHHMs Ieibda

cTrajia Hp06neMa 3aK/IFOYCHHBIX B JOHHBIX OCaJKaX ra3osB.

Hcxons u3 BhILIECKAa3aHHOIO, Mpo0JieMa IeoJOTMYECKMX ONAcHOCTEH Hadajla aKTHBHO
U3y4aTbCsi TOJBKO B IPOLUIOM crosieTuu. McciaenoBaTenn NONOLUIM K H3YYEHHMIO JAHHBIX
nporeccoB Osarogaps (GOpMUPOBAHMIO HOBOH OTpaciy WH)XEHEPHOM TI€0JIOTMM — MOPCKOM
WH)KEHEpHOW reojoruu. Brepswle manubiid TepmuH ymnotpeomn E. M. CepreeB Ha mepBom
Me:xBe10OMCTBEHHOM COBEILIAHUU 110 UH)KEHEPHOH reojioruu B 1968 roay. M ObuiM BbIIETIEHBI
IPUKJIAJHbIE HANpaBJIEHUs HWHXKEHEPHOW TeoJOrMM KakK MOPCKMX 1Ienb(poB, TaK U
KOHTHHEHTAJIbHBIX CKJIOHOB, a Takke AHa Mopeil u okeaHoB (Ceprees, 1989). I[lomumo Cepreesa
00JbIION BKJIAJ B CTAHOBJIEHME MOpPCKOW MH)XeHepHoW reosiornu BHEC JI. M. CyneilimaHOB,
MCCJIEIOBABIINN MH)XKEHEPHO-Te0JI0rnueckrue ocooeHHocTH menbda Kacnuiickoro Mopst B cBsizu
¢ HedrenoObrueit (CyneitmanoB .M., 1955). Mopckoil WHKEHEPHOI T'e€OJOTUU TaK e CTajio
u3BecTHO uMs JI. b. Po3oBckoro, KOTopbiii HOMUMO (yHAaMEHTAIBHBIX BOIIPOCOB OIpEIEIEHUs
U KJaccupuKanuu meab(oB MOCTABUJ 3aadyy BBISBJICHUS OCAJKOHAKOIUIEHHMs Ha wienbdax

PA3HBIX T'CHC3UCOB W INJIABHO MOAOIICAIICTO K M3YUCHHUIO IMOABOAHBIX OITOJI3HEH (POSOBCKHﬁ,

1969).

[IpoBenenne HHXKEHEPHO-T€OJIOTUYECKUX uccienoBaHuii B CoBeTckoil ApKTHKe
Hayanoch B 60-bie roapl. IIoMHMMO pernoHaJbHOTO MHKEHEPHO-TE€OJIOTHYECKOTO U3YYEHHS ATO
OBUIO CBS3aHO CO CTPOUTENILCTBOM B NMPHOPEKHBIX paiioHax. I'eokpruosornueckue 0cCoOeHHOCTH
Apxkruku o6o6miarorcest B MoHorpaduu «I'eokpuonorus CCCP», coctosieit u3 5 ToMoB, U Ha

['eoxproornveckoit kKapTe ApKTHUECKOTO MIebda, co3manHon B Macmrade 1:2 500 000.

B 80-b1e roner Beixonut «Mukenepnas reonoruss CCCP. Hlensher CCCPy», B KoTOpOit
yKe HEIMOCPEICTBEHHO OITMCEHIBAIOTCS BBISBJICHHBIE reoJIOTHYECKHE MPOIIECCHI,

MNPEACTaBIAOIINC OMMACHOCTD, KaK BbIXOABI I'a30B HA AHEC, TAK U JICA0BA 3K3apalus.
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Ceityac BO3MOKHOCTH MCCJIEOBAHUM OMACHBIX T€OJIOTMYECKUX MPOLIECCOB 3HAUYUTEIIHHO
pacUIMpWIINCh, YTO CBSI3aHO C Ppa3BUTHEM OOOpPYIOBaHHUSA. BB  yCOBEPIIEHCTBOBAHBI
MHOTOJIYYEBBIE JXOJOTHI, THAPOJIOKAIMs OOKOBOro 0030pa BBIIUIA HAa HOBBIM YpOBEHB,

pacliuprIMCh BO3MOXKHOCTHU CCfICMoaKYCTI/I‘ICCKOFO HpO(l)I/IJII/IPOBaHI/IH.

OnHol W3 BaXHEHIIMX MPOTHO3HBIX 3aJad B KOHTEKCTE M3Yy4YEHMsI OIaCHBIX
re0JIOTMYECKUX MPOLIECCOB SIBJIAETCS OLIEHKA BO3MOXKHOCTH MX «IEMHOro» pa3sutus. Ilox stum
TEPMHHOM ITOHMMAIOTCS CIIy4yau, KOrja MPOsIBIEHUE OJTHOTO IIPOLIECCA BbI3bIBAET WIIM YCUIIMBAET
npyroii. llemHoe pa3BuTHE MOXKET MPHOOpPETaTh KaTacTpO(PUUECKH XapakTep, XOTS B CaMOM
Hayaje 3TOW LeNu IMPOsBICHHUE MPOLECCOB MOXET MMETh HE3HAUMUTEJIbHbIE MAacCIITaObl U HE

MNPpEACTaBJIATb YT'PO3bI.

Kak wu3BeCTHO, OCHOBHOW IENIbI0 HCCICIOBAHUN OIMACHBIX T'€O0JIOTUYECKUX IPOIECCOB
SIBIISICTCS TIOJIy4€HHE JIOCTOBEpHOW HMH(MOpMAIMM O COCTOSHUU KOMIIOHEHTOB OKpY’Karomien
cpepl Ha KOHTPOJIMPYEMOW TEPPUTOPHUU U1 CBOEBPEMEHHOIO BBISIBIICHHUSI U TPOTHO3UPOBAHUS
3THX IMPOIIECCOB B IEJIAX Pa3pabOTKU M pean3aluu Mep IO NPEIyNPEeKICHUIO0 U JTUKBHIAITTT
YpE3BBIYANHBIX CHUTYallUi MPUPOJHOTO M TEXHOTEHHOTO Xxapakrepa. Ha ceroHsmHui 1eHb 3T
UCCIICIOBAHMS MTPOBOJSATCS B paMKaX BCEX OCHOBHBIX BHUJIOB M3BICKAHUH JUIS CTPOHMTEIbCTBA!
HHKXCHCPHO-TCOJIOT'NYCCKHX, HHKCHCPHO-OKOJIOT'MYCCKUX, HHXXCHCPHO-TCOTCXHUYCCKUX,
HHKXCHCPHO-TCOAC3INICCKUX n HHXCHCPHO-TUAPOMETCOPOJIOTHICCKUX, BKJIFOYasda TaKHue
CHelrallbHbIe BUIBI paboT, KaKk MHKEHEPHO-Teo(U3NUeCKre, HHKEHEPHO-TEOKPHOIOTHIECKHE,
TUAPOTEONIOTUYECKUE, HW3YYEeHHE OMAacHBIX IMPOLIECCOB U pa3paboTka peKOMEHAAlHN 1O
WHXXEHEpHOW 3allUTe TEPPUTOPUN, H3YUYEHHE PYCIOBBIX IPOIECCOB BOJHBIX OOBEKTOB,
nedopmaruit u nepepadoTKu OeperoB, TUTOIMHAMUYECKUE UCCIICIOBAHNS HAa KOHTHHEHTAILHOM

mensde u np. (Epmoinos, 2014).

ABTOpOM 3a TOABI OOy4YeHHs B YHUBepcuTeTe Oblla MojydeHa HHGOpMalus OT
npoWIBHBIX TpernojAaBarenelf, yTo Habmogaercss cieayromas TeHaeHIMs. Kak moka3eiBaer
IPAKTHKA, JaJIEKO HE BCE CIELUAIUCThI, IPUHUMAIOUINE YJacTHE B MH)KEHEPHBIX U3BICKAHUSX,
3HaKOMbl ¢ HUMHU. UM HanpoTuB, HauOoyiee MOATOTOBJIEHHbIE K PEHICHUIO MOJOOHBIX 3a1ad
uccuenoBarenan (reoMop¢oyiory, reojorh) He BCerja y4acTBYIOT B IPOBEACHUU HH)KEHEPHO-
HKOJIOTMUECKUX WM MHBIX BUJIOB U3BICKAHUN U MOHUTOPHHIa. Bece 9TO B COBOKYITHOCTH BENET K
CHI)KCHMIO KAauyecTBa OIIEHKU Pa3jIM4YHbIX (AaKTOPOB YCTOMYMBOCTH TEPPUTOPUH, OMIHOKaM B
IPOTHO3UPOBAHUM  Pa3BUTUS  TEOJIOTUYECKUX  IPOLECCOB, HEAOYYeTy  PETHOHAIBHBIX

0CO0EHHOCTEH H, KaK CJICACTBUC, K MATCPUAJIBHBIM U 9KOJIOTHUCCKHUM MTOTCPAM.
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Ceilfyac TpyOONpPOBOAHBIE M JApPYTrU€ TPAHCIOPTHBIE CHCTEMBI OXBAaTHIBAIOT Camble
JAIBHUE YTOJKHA CTPaHbI, MPOAOJIKAs MOCTOSHHO PACIIUPATHCS. APKTHUECKOE MOOEpexbe U
menb(oBbie 00JaCTH OKpauHHBIX Mopei, Cubupsp, [lanpauii Boctok, KamuaTtka, CeBepHblit
KaBka3, UepHoMmopckoe mnoOepekbe — BOT JalleKO HE TMOJHBIA MepeueHb PErHOHOB, TIe
BBITMIOJHSIOTCS W3bICKAHUS JUIsl CTPOUTENBCTBA PA3IMUYHBIX JMHEHHBIX 00BEKTOB. boJjbiioe
pa3HooOpa3ue MPUPOJHO-KIMMATUYECKUX, TEKTOHUYECKUX M TEOJIOTMUECKUX  YCIIOBUM
OTpeseNiIeT 3aMETHO BBIPAKEHHYIO PErHOHANBHYIO CHEIMU(PUKY Ppa3BUTHS IK30TCHHBIX
reojorudeckux mnpoueccoB. IUpoko BapbUPYIOT Kak MEepeYeHb T'€0JIOTMYECKUX IPOIECCOB,
pPa3BUTHIX HA TOW WJIM WHOM TEPPUTOPHH, TaK M WX HMHTEHCUBHOCTb, MOLIHOCTH M YCIIOBUS

IMPOSABJICHUA.

BaxxHO 1OT4epKHYTH, YTO JTAJICKO HE BCE IeOJIOTHYECKUE MPOIIECCHI CIIEYyeT OTHOCHTH K
onacHbIM. B cooTBercTBUU ¢ HOpMaTuBHbIMHU JokyMeHTamu (I'OCT 22.0.03-95, 1995; 'OCT P
22.1.06-99, 1999; CII 115.13330.2012, 2012) k uX OmacHBIM IMPOSBICHUSAM OTHOCSTCS TaKHE
COOBITUSI  TEOJIOTUYECKOTO  TPOMCXOXJCHHUS WM TaKUe  pe3yJabTaThl  JICATEILHOCTH
TeOJIOTUYECKHX MPOIIECCOB, KOTOPHIC OKA3bIBAIOT MM MOTYT OKa3aTh MOPAXKAIOIIEe BO3ICHCTBIE
Ha JIOJIeH, OOBEKTHl SKOHOMHKH M OKPYKAMOIIYI0 MPUPOIHYIO cpeny. pyrumu ciioBamu,
NPOSIBJIICHUSI OJIHOTO M TOTO JK€ TpOoIlecca MOTYT PacCMaTpUBAThCS KaK OMACHBIC WM Kak
HEOIACHBIC 10 OTHOLICHHUIO K PAa3JIMYHBIM BUIaM HHXCHEPHBIX COOPYKEHHI B 3aBUCHMOCTH OT
MacIITabOB PAa3BUTHS OTOrO TMPOIECCa, WHTEHCHUBHOCTH €r0 TIPOSBICHHMA, TEXHHUYCCKHUX

XapaKTEPUCTHK COOPYKEHUH U APYTrux (pakTopoB.

B Hacrosmee BpemMs IPaKkTUYECKM  OTCYTCTBYIOT —IPOTPaMMBl  IIPOTHO3a M
NPEIyNpeXIeHNUs ONAcCHBIX OHHAOIEHHBIX M D3K30T€HHBIX IIPOLIECCOB, HEOOXOAUMBIE st

ymenblneHus ux pucka (Ilogropnas, 2013).
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I'naBa 3. MeToabl re0J1oro-reo(pu3n4ecKux UCCJIeI0BAHUN re0JIOrn4ecKuX OMacHOCTe.

[TpoOnema BBISIBIICHUS ¥ OTIMCAHUS PA3BUTHS OMACHBIX T'€0JIOTHYECKUX MPOIIECCOB KaK Ha
cylle, TaKk ¥ Ha Mope HaumOojee YCIEIIHO pemaeTcs Onarogaps Ieoloro-reohu3nyecKium
metonaM. [loMcKOBO-pa3BeOYHbIE W HMHXCHEPHO-TEOJOTHYECKHE pabOThl Ha aKBAaTOPHUSIX
HEMBICIIUMBI 0€3 TMPHUMEHEHHsI TeO0JIOTO-T€OPU3NIECKUX METO/IO0B, TaK KaK BO3MOXKHOCTH

BHU3YyaJIbHBIX Ha6J'IIO,Z[CHI/II7I OI'PAaHHUYCHBI, a 6ypeHHe CKBa’XHNH O6XOI[I/ITC${ JA0poro.

IIpu reosoruveckux MCCIeIOBaHUIX Ha CyIlIe BbIOOP METOJ0B HAMHOT'O LIMpE, YEM IpHU
MOpPCKUX. B  ycClOBHSX MOpPCKHX pabOT OCHOBHBIM HCTOYHHKOM HWH(POPMALUU CIIyKaT
reopusndyeckue Meroabl. Mopckue ucciemoBaHus obnanaioT cBoeil cnemmdukoi. [Ipu ux
OCYILECTBJICHUH IPOBOJAT HAOIIOAEHUS, ABUrasCh MO MOBEPXHOCTH BOAbI Ha cynaHe. Ha Hero
IIOMEIAIOT MCTOYHUKM IIOJ U M3MEPUTEIBHYIO anmnaparypy. 3a3eMIIEHHE JaTYUKOB JAHHOU
anmaparypbl MPOXOAUT HAMHOTO TIPOIIE M3-32 KUAKOW Cpebl, KOTopas sBisieTcs emé u Oosee
OJIHOPOJHOM, 4YeM TPYHT U TOpHBIE MOPOJIbI MCCIENOBAaHUSAX Ha cyule. Y100CTBO METOJI0B
3aKJII0YAeTCs B MPUONIMKEHUU KO JHY M NEPEMEILEHUI0 [0 HEMY HU3MEPUTENIbHBIX MPUOOPOB,
Onmarosapsi 4yeMy YBEJIMYHMBAETCS PETUCTPUPYEMbI CHUTHaJ, M IOBBIIACTCA pa3pellaronas
BO3MO)KHOCTb. YYaCTHMKM MOTYT pasMecTuTb OBM Ha cyaHe, 4TO MO3BOJISIET YJIy4YLIUTb

Ka4ecTBO 00pabOTKH M UHTEPIPETAINY TTOTYIEHHON T€0JIOTUHIECKO HH(OpMAIIHH.

3aBUCHMOCTE OT IIOroJHbIX YCJ'IOBI/II\/’I ABJIICTCA OJHHUM K3 MHHYCOB FGO(bI/IBI/ILIGCKI/IX

MCTOHOB, IPUMCHAIONUMCA Ha MOPCKUX aKBATOPHAX.

OpHako € METOIMYECKOM W TEXHUYECKOHM TOUYeK 3peHUs BOJHAas cpena Co3JIaéT
OJaronpusATHBIE YCIOBUS ISl IPOBEICHUS Ie0I0ro-reopusnueckux HalIoIeHn, obecnednBas
Ha/I&KHOCTh M HEM3MEHHOCTb YCIIOBHM BO30YXIeHMS M H3MepeHHs ¢usndeckoro mnois. B
BOJHOM CpeZie MOYKHO NPOBOAUTH HENPEPBIBHBIE MCCICAOBAHUSA, IPUYEM IIPU MHTEPIPETALUN
MaTCpraJIOB HMCKIIIOYACTCA HGO6XOI[I/IMOCTB HHTCPNOJIAONN MCXKAY TOYKaAMH Ha6J'IIOI[€HI/II\/'I

(IyBanog, 1995).

[IpuHIMNMaTbHBIE BO3MOKHOCTH M3Y4YE€HUS MPUMEHEHHUS Teo(U3HUeCcKUX METOA0B s
pelleHusl 3aJa4, CBA3aHHBIX C TI'€OJOTMYECKMMM ONACHOCTSAMH, OCHOBBIBAIOTCS HA Pa3ivnyuuu
(¢u3nUecKuX CBOWCTB TOPHBIX IOPOJl, KOTOpPbIE XapaKTEPU3YIOTCS COOTBETCTBYIOIIUMHU
¢uznueckumu nonamu. Kaxknoe ¢usmyeckoe mose ompenensercs CBOUMHU IapamMeTpamu,
KOTOpBIE, B CBOIO O4Yepelb, HM3Y4YalOTCS C IMOMOUIBI0 DPA3JIUYHBIX METOAOB Te0(U3HUECKUX

HUCCJIETOBAHUM.
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l'eodusuueckue mons W MX MapaMeTpbl H3Y4arOTCs CaMOCTOSITENbHBIMU METOAaMH
pa3BenouHOi reodu3uku. [lone CHIbl TSHKECTH UCCIIETYETCs TPAaBUPA3BEAKON, SIEKTPUIECCKOE U
AJIEKTPOMATHUTHOE — DJIEKTPOPA3BEIKON, IOJIE YIOPYTruxX KojeOaHuii — celcMOopa3BelIKOM,

Mar"duTHOC I10JI€ — MaFHHTopaSBeHKOﬁ.

dusnyeckue CBOKMCTBA TOpPHBIX IIOPOA OHPCACIAIOT TOT HJIU WHOH THII (1)I/I3I/ILIGCKOFO
I10JI. XapaKTepHo MHOXXECTBO METOOOB M HX MO,I[PI(i)I/IKaHI/Iﬁ, KaXAbIC N3 KOTOPbIX H3Yy4YaroT

MIPOCTPAHCTBEHHOE PaCIPE/ICIICHUE OTCIBHBIX MapaMeTPOB (PU3NICCKUX MOJICH.

['paBupaszBeka U MarHUTOPa3BEIKa OCHOBAHBI HA U3YYEHHH YHCTO €CTECTBEHHBIX MOJIEH.
CelicMopa3Beika M3y4aeT TOJIBKO HCKYCCTBEHHbBIE IIOJIA. OJIEKTPOpAa3BElIKa — CMELIAHHBIN
METOJl, OCHOBAaHHBIM Ha HW3YYEHHHU €CTECTBEHHBIX M HCKYCCTBEHHBIX (PH3NYECKUX TMOJen

(Illysamnos, 1995).

Hauboapmeii IMPOU3BOAUTCIbHOCTBIO u HpOCTOTOﬁ Ha6J'II-OI[eHI/I$I OTIINYacTCsA
MardHuTopasBCliKa M I'paBHPA3BCAKA, OJHAKO 3TH MCETOAbI OIPCACIIAIOT JIHMIIb HpI/I6J'II/I)I(éHHLIe

FJIY6I/IHI)I 3aJICTaHUs UCCIICAYCMbBIX 0OBEKTOB.

3HeKTpOpa3BeZ[OqHBIC MCTOJAbI UCCIICAOBAHNA, UMCI MCHBIIYIO IMPOU3BOJAUTCIIBHOCTL U
0osiee BBICOKYIO CTOMMOCTH paboT, MO3BOJIAIOT 0OoJjiee TOYHO OICHUTH TIIyOHMHY 3ajieraHus

HCKOMBIX I'€COJIOTHYCCKUX TCJI.

HauOosnbmield TOYHOCTBIO U3 re0(pU3NIECKUX METOJIOB 00Ia1aeT CeCMOpa3Beika, HO OHA

ABJIACTCA CaMbIM IOPOTrOCTOAIIUM METOAOM.

O¢(hekTuBHOCT, METOJOB  pa3BeJOYHONM TreoDU3UKM TPU  H3YYEHUH  OMACHBIX
re0JIOTMYECKUX TPOLIECCOB OINpENeNsIeTcsl MPaBMIIbHOCTBIO BbIOOpA MET0/1a, MOAU(DUKALIMY UITH
KOMIUIEKCA pa3INYHbIX HHXEHEPHO-T€O(PU3NUYECKUX, HHKEHEPHO-TEOJIOTMUECKUX M JIPYTHuX

CII0COOO0B HCCJIEIOBAHUIA.

[lensdnr mopeit CeBepHoro JlenoButoro okeaHa — 00JacTh, B KOTOPOIl 0€3 UCKITIOYSHU I
M3YYaAIOTCSl OIMAacHBbIE T'EOJOTMUYECKHE TMPOIECChl TOCPEACTBOM reodusukn. [ eodusndeckue
METO/IbI, IPUMEHSIEMbIE B JAHHOM PErHOHE MPHU U3YyYEHHUH Te0JIOTUYECKUX OMAaCHOCTEH MOXKHO

pa3acnTh HAa TUAPOAKYCTUKY, CCIZCMOE[KYCTHKY U MAarHuTopasBCIKYy.

Cornacno omnbiTy uccnenoBateneit u (Ilocobue mo HHKEHEPHBIM HM3BICKAHUSAM IS
IPOEKTUPOBAHUSI U CTPOUTENIbCTBA MArUCTPajbHBIX TIa30MpoBOJIOB Ha mmenbde, 1996;

PYKOBOJICTBO M0 HHKXCHCPHO-TCOJIOTMYCCKHUM HU3BICKAHUAM JIA CaMOl'IOI[’BéMHI)IX IIaBy4YHX
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OypoBBIX ycTaHOBOK, 1989; MHxeHepHble M3BICKAHWUS HAa KOHTHHEHTAIBHOM Ienbde s
CTPOMTENBCTBA MOPCKHX HE(TEra3onmpoMBICIOBBIX coopykeHuil, 2004) mnpu wu3ydyeHUn
TeOJIOTUYECKUX  OMACHOCTEH  MpEeANoYTUTENbHEe  BBIIOJHATH  CICAYIOIIUME  PabOTHI:
MHOTOJIyueBas OaTMMeTpHYecKas ChEMKa (9XOJOTUPOBAHME), TUAPOIIOKAIUs OOKOBOro 0030pa

(I'JIBO); ceticMoakycTHYeCcKOe MPOPUITMPOBAHUE U CEHCMHUECKHE ChbEMKH, MAarHUTOMETPHS.

Mnozonyuesoe sxonomuposanue — cbEMKa, NP KOTOPOW KapTorpadupyercs penbed
MOPCKOTO JIHA. DXOJOTUPOBAHUE MPUMEHSIOT, YTOOBI MOIYYUTh MPO(UIH TOJBOTHOTO 00BEKTa
U TPOMEPUTH TIIyOWHBI JOHHBIX YYacTKOB. B mporecce MaHHOH CBEMKH OJHOBPEMEHHO
cobuparoTcsi 6aTUMETpUYECKHUE JaHHbIE U JaHHbIE OOpAaTHOIO paccenBaHUs. DXOJOTHPOBaHHE

BBITIOJIHACTCS IO ITUPOKHUM YTIJTIOM 0630pa " C BBICOKUM PACIHIUPCHUCM.

MHOroy4eBoil  9XO0JOT COCTOMT M3 4 D3JIEMEHTOB: H3JlydaTens, MNPUEMHUKA,
npeoOpa3oBarenisi U dkpaHa. Yactora coBpeMEHHBIX 75X0J0TOB cocrtaBisger 50 wmmm 200 I
Cucrema ycTaHaBIMBAeTCS HA TPAHCIOPTHOM cynHe. M3imydaroTcss KOPOTKHE aKyCTHUECKHE
UMITYJIBCBI, KOTOPBIE, PACIPOCTPAHSISICh B BOJE, MOXOMAT JO JTHA W OTPAXKAIOTCA OT HErO.
JocTturass npuéMHUKA, TOJIyYCHHBIC CUTHAIBI 3aCTaBJSIFOT €ro HCIYCKATh JJICKTPHUYECKHUE
UMITYJIbCBI, YCHJIMBAIOIIKUECS B MpeoOpasoBarene. B KOHEYHOM cu€Te NaHHBIC BBIBOAATCS HA

IUCILIEH.

NpHEMHasA aHTCHHA

HanpaBJI€HHE
JABHKCHHA

MATHO AaKYCTHUYCCKOIo
KOHTAaKTa
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Pucynox 2. [Ipunnun paGoTsl MHOTOJTY4€BOTO 9X0JIOTA.

Mopckoe THO UMeeT CBOM peinbed), a 3HAaUUT OTMETKa OyJIeT MEHATHCS B COOTBETCTBUU C
rIIyOMHOW TOJ JAaTYUKOM YCTpoicTBa. Ecim riayOMHa yMeHbIIAeTcs, TO KaKIas CIeayromas
OTMETKA PACIIOJIAraeTcs BBILIE MPEABIAYIICH, a €CIIM yBEIMYMUBACTCS — HUXKE Npeaplayiiei. B
KOHIIE IOJIyyaeTcs JIMHEeWHas MoJeNb, IOBTOPUBIIAs JIOHHBIM penbed Mpu ABHIKEHUU

TPAHCIIOPTHOT'O CY/HA.

['pyHTBI MMEIOT pa3Hyl0 CHOCOOHOCTh OTpa)kKaTh M IOIJIOIIATh 3BYKOBBIE CHUTHAIBI.
TBEpAbIe TPYHTHI OTPAXKAIOT JIYUIIIE; M0JI0CA, UX OTOOpaKaroias, HAMHOTO IIHPE, YEM Y MATKHUX

nopoJ. Msrkue rpyHTbl CO3/1al0T Ha 9KpaHe 00Jiee TOHKYIO JTHHHUIO.

Celiuac B ApKTHUKE 3X0JIOTUPOBAHHE OCYILIECTBIIAETCA B OOJIBIIEH CTENEHU CO JIbAa Kak
Ha JPEHQYIOMUX CTAHIUAX, TaK U MPH MOCAJKE BEPTOJETOB, 00OPYAOBAHHBIX dXOJ0TaMu. B
paiioHax apKTHYeCKOoro uieiab(a 3X0JOTUPOBAHUE MPOU3BOJUTCSA C MOMOILBIO TPAHCIOPTHBIX

CyZA0B, HHOT A C IMIPOXOA0M JIEAOKOJIA.

KoneuHo, 3¢(eKTUBHOCTP MHOI'OJYYEBOTO 3XOJOTHPOBAHUS A APKTUYECKUX LIMPOT
Kak reou3mueckoro mMerona Hu3ka. Hemocratkamu siBisieTcs HEOOJbIIAS CKOPOCTh ChHEMKH U

BJIMAHHUEC COCTOSIHHA MOpCKOﬁ IMOBEPXHOCTH, nepeHacmmeHHOﬁ JIBAOM.

B xommiiekce TEXHMYECKHX CpEACTB, NMPUMEHSEMBIX TPH HCCIECIOBAHUM W OCBOCHHUU
pecypcoB MHpPOBOTO OK€aHa, CYIIECTBEHHOE 3HA4eHHE MMEIOT U JAPYTue THAPOaKyCTHYECKHe
metoabl. Peub UAET 0 eudponoxayuu 6oxosozo 0630pa, ¢ MOMOIIBI0 KOTOpod B 50-X romax
IpPOIJIOrO CTOJETHS BIEPBBIE YNAIOCh MOIYYUTh M300pa)keHUs OOJBIIMX YYacTKOB JHA, MO

CBOEH CTPYKTYpE HE OTIUYAIONIUECS OT OOBIUHBIX (poTorpaduii.

I'uaponokatopel  GokoBOro 0030pa 00JaAAIOT BBICOKOW TMPOU3BOJUTEIBLHOCTBIO U
paszpemaromnieii cnocoOHOCTHIO, MO3BOJISIONICH MOYIYUTh THIPOIOKAIIMOHHOE N300pakeHUe JHA
C pa3NUYHOW CTENEHBIO JETaIbHOCTH, YBUIETh M OILIEHUTh OCOOCHHOCTH penbeda pazaudHon

HpOCTpaHCTBCHHOﬁ MMPOTAKCHHOCTH.

CoBMelieHre CHHXPOHHO TOJIYYEHHBIX JXOTpaMM THIPOJOKAIMH OOKOBOTO 0030pa
(I'JIBO) u ruapoakyctudeckoro mpoduiiorpada Mo3BONISET CYIUTh O pacrpeaencHuu (Hopm
penbeda Ha 00CIEayeMOM TUIOMIATH, BBIIBUTH T'€OJOTHMUYECKHE MPUYMHBI UX BO3HHUKHOBCHUS.
DOTH JaHHBIE WCIOJB3YIOTCS TMPU TOWUCKE HePTH W raza, a TakkKe TBEPABIX IOJIE3HBIX

HNCKOIIaCMBbIX.
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CymecTBytomiasi aHaJOTUS MEXAY ONTUYECKUM U THAPOJOKAIIMOHHBIM H300paskeHueM
MO3BOJISICT HMCIIOJIB30BAaTh 3PUTEIBHBIA amnmapaTr ornepaTopa Ui paciuiupoBKH U300paKeHHS C

ENIBI0 PACMIO3HABAHUS OOBEKTOB, a TAK)Ke U3MEHEHHUs (opM penbeda U TUIa TPYHTA.

B 3aBucHMMOCTH OT Ha3Ha4YeHHsS U TIOJOCHI 0030pa THUAPOJIOKATOPHI OOKOBOTO 0030pa

MOXHO YCJIOBHO IOApa3aC/IMTh Ha TPHU Kiiacca:

— HHM3KOYACTOTHBIE THUAPOJIOKATOPHI OOJBIION AATbHOCTU ACUCTBUS Ul UCCIICIOBAHUS
penbeda mHa B okeaHe Ha riayomHax qo 6 000 m, paGodas yactora nmpumepHo 6,5 kI,

mmoJioca 0630pa Ha Kax bl 6opt 10 22 000-25 000 Mm;

— JIJISl TEOJIOTUYECKUX MCCIICOBAHUN KOHTHHEHTAJIBHOTO IIeibda (Ui UCCIeTOBaHMIA
penbeda mHa Ha rryomHax mo 500 m), pabouas gacrora 30-50 kI, mosoca o630pa Ha

Kax b1 60pT 10 2 000-3 000 M;

— JUTSI TIOUCKOBBIX U CITACATENIBHBIX PA0OT M MOJydeHUs NETATBHOTO H300paKEHUS JTHA C
BBICOKOW paspemiariieil cnocoOHOCThi0 Ha ryOonHax a0 100 M moj akyCTHYeCKUMH

anTeHHaMH, paboyas yactora 100-200 kI 1, monoca 0630pa 400-800 M Ha KaXabIid OOPT.

Taxxe CYHICCTBYIOT I'HAPOJIOKATOPBI C OYCHb BBICOKOM paspemafomeﬁ CHOCO6HOCTLIO,

pabouast yactora kotopsix cocrarisier 500-700 kI'11, a mosoca o63opa 50-100 m.

B cocrtaB ruaponokaropa BXOIAT IMPUEMOM3IIy4arolllie aHTEHHbI, T€HEpaTOpPHbIE U
NpUEMOYCUIIUTENIbHbIE YCTPOMCTBA, a TakXkKe ycTpoiicTBa 0OpaOOTKH, OTOOpaxkeHUs U
JOKYMEHTHpOBaHUS HWH(pOpManuu. [ HapoakycTHYecKHe aHTeHHBI THAPOJIOKATOpa MOTYT
yCTaHABJIMBAThCSl Ha 3a00PTHBIX YCTPOMCTBAaX MIJIM HEMOCPEJICTBEHHO B OOpT CyaHa, OBITH
OykcupyembiMH. [lpu 3ToM mosBiIsSieTCS BO3MOXHOCTH MPOU3BOAUTH OYKCHPOBKY aHTEHH Ha
OTIPEeNIeJICHHOM OTCTOSIHUM OT JIHA, TPHU KOTOPOM JIOCTUTAETCS ONTHUMAIbHOE COOTHOIICHHE
pasperaromeil cnocoOHOCTH U MOJIOCH! 0030pa B 3aBUCHMOCTH OT PEIIAeMOil 3a/auu, a TaKkxke
YATH TOJ CJIOH TEeMIIepaTypHOro cKauka. [ MApOJOKAallMOHHOE H300pakeHHe, MOJIydaeMoe C
MOMOIIIBI0 OOBIYHOTO THAPOJIOKAMOHHOTO 3Xxorpaga OokoBoro o63opa (I'DB0O), mospomser
JOCTAaTOYHO TOYHO H3MEPHTH JIUIIb PACCTOSIHHE 110 OOBEKTa IMOWCKA WM WHTEPECYOIIETO
ydacTKa JTHa, a B HEKOTOPBIX CIy4asx II0 TEHEBOW XapaKTEPUCTHKE OMPEACTUTHh BEBICOTY
OT/JENBHBIX OOBEKTOB MM HEpPOBHOCTEH JHA. JlOMONMHEHHBINH (ha30MeTpUYECKMMU KaHalaMu OH
MOYET OBITh MHCTPYMEHTOM JJIsi U3MEpEHHsI INIyOuHBI B CTOPOHE OT CYy/HA B IIMPOKOM Mojoce
0030pa WM OMNpEAETCHUS KOOpAWHAT IIeJiel, HaXOAAIIMXCS BO B3BEIIEHHOM COCTOSHUH

(manpumep, sikopHbix MuH) (I'onuap u ap., 2004).
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Pucynok 3. [IpuHImn gelcTBHs THAPOIOKATOPA

Takum 06pa3om, TUIPOIOKATOP OOKOBOrO 0030pa SBISETCS HE3aMEHUMBIM CPEICTBOM HE
TOJILKO TIPY M3YYEHUH OIACHBIX T'€OJIOTUYECKUX TPOIIECCOB, HO U MPH BBITOJHECHUU TOMCKOBBIX

pa60T Ha JHC OKC€aHa, CBA3aHHBIX C IIOJIC3HBIMHU UCKOIIaCMbIMMU.

Celicmuueckas paszeéeoka OCHOBaHA Ha M3YYEHHUU pPACIPOCTPAHEHUs YIPYIMX BOJIH,
BO30Y)KJ1a€MbIX HMCKYCCTBEHHBIM IIYTEM C IOMOIIbIO B3pPBIBOB, YIAapOB M COTPSCEHUH 3eMHOMU
MTOBEPXHOCTU. YIIPYrHe BOJHBI PACTIPOCTPAHSAIOTCS BO BCEX HAIPABIICHUAX U MOTYT IIPOHHUKATh B
MOpCKYIO BOJAY M Ha Oojblive TiyOuMHBI B 3eMHOM Kope. Ha rpaHunax mopoa pasiuuHOTO
COCTaBa OHM IIPETEPIEBAIOT OTPAKEHUE U IpeToMiIeHHE. YacTh OTpakEHHBIX U MTPETOMIIEHHBIX
BOJIH BO3BpalaeTcss oOpaTHO K 3€MHON IOBEPXHOCTH, TJl€ PErUCTPUPYIOTCS CHEIHMaIbHON
ceficMopa3BeIOYHON ammapatypoi. Omnpenaenss Bpemsl Havyajla BO3OYXICHUsI YIPYTHUX BOJH U
BpeMsl IPUXOJa BOJIHBI K CEHICMONPUEMHHKY, MOKHO ONPENEIUTh TIyOHHY 3ajeranus u Gopmy
TeX 0OBEKTOB WJIM TPAHHUI] pa3/ieia Pa3IMYHbIX Ie€OJOrMYECKHX Cpell, Ha KOTOPBIX MPOU3O0IILIO0

OTPAKCHUC U IIPCIIOMJICHUEC YIIPYTI'UX BOJIH.

B CCfICMOpEBBeI[Ke HUCIIOJIB3YIOT I 3allMChl  MCXaHHUYCCKUX KoJIeOaHMit CpCabl

CICIHATBHYIO alapaTypy, B KOTOPYIO BXOST:
— CpeACTBa PEruCTpaIlvy;
— 00pabaThIBaOIINE YCTAHOBKH;

— UCTOYHHUKHU BO36y>KJICHI/IH KOJICOaHMIA.
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K peructpupyromuMm  sjeMeHTaM  OTHOCAT  CEMCMONPUEMHHUKH (B MOPCKOM
ceiicMopa3Belke — €  IIbE30UIEKTPUUYECKUMHU  IPEoOpa3oBaTeisiIMM),  IPEACTABICHHbBIC
CEHCMOaKyCTUYECKUMH KOCAMH, YCHIIUTENH, (PUIbTPHI, UPPOBHIC, MATHUTHBIC W BH3yalbHBIC
yCTpoOiicTBa 3anucu JTAHHBIX. COBOKYITHOCTb 3TUX JTAHHBIX Ha3bIBaeTCS
cericMoperucTpupyromum KaHaiaoMm. CelicMocTtaHmu oO0bidHO uMeroT 24, 48, 96 u Ooiee
kaHayioB. OJIHAKO NpPHU HHKEHEPHO-TCOJOTUUECKUX M3BICKAHUAX HCIONb3YIOTCA CTAHIUU C

MCHBIIMM YMCJIOM KaHaJIOB.

Hanpaprenye 1BUIKEHHUS CY/IHA mummmlly

Ceiicmoakyctuueckass  Kpomka sbaa
Koca(Kocu)\ \ —

X | S 7

Vi
\_Perucrpanus

OTPaKEHHBIX
BOJIH

Tpoc

U3nyueHnble

OtpaxéHHbIe BOJTHBI

/ BOJIHBI

JlHo

Paccesnnbie

” (hopmbl
Uccnenyembplii mact Vb,,p Z

TpyHTa

Pucynok 4. Mopckue celicMopa3BeiouHble padOThI.

OO6pabarbIBarolue yCTpOrUCTBa MPECTABISIIOT CO00M KOMILIEKCHI, cocTosAmue n3 I9BM u

CIICIUAJIN3UPOBAHHBIX I_II/I(l)pOBBIX HJIM aHaJIOT'OBBIX HpI/I60p0B.

anyme KOJIeOaHUS Cpeabl B036Y)K,[L8.I-OTC$I B3PBIBHBIMHU U HEB3PBIBHBIMHU HCTOYHHUKAMU

KoJIcOaHUIA.

B ceiicmMopasBenke HaOII0/IeHUST OOBIYHO BBIMOJHAIOT MO HPSAMOJUHEHHBIM HTPOGMIIM
(MpOJIOJIBHBIM), pEXE — IO HENPOJOJIBHBIM I JYrOBBIM, KOTJAa UCTOYHUKU BO3OYKIACHHS
YIPYTUX BOJIH HaXOJATCS B CTOPOHE OT npoduis. [ yBepeHHOM perucTpaiyy nojae3Hbix BOJIH
U MX IPOCIEKHUBAHUS BAOJb NPO(UIS clelyeT KOPPEeKTHO BBIOpaTh cUCTeMY HAOMIOJCHUH, TO
€CTh B3aMMHOE PacIloJIOKEHHE TOUeK BO30YKIEHUS U MPUEMA, a TAKXKE YCIOBUS BO3OYKICHUS U

pErucTpanum 3TUX BOJIH.
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KoneunbimMu pesynbTaTaMu CEMCMOpa3BEAOYHBIX PaOOT SABISIETCS CEHCMOTEOIOTHYECKHI
pa3pe3, IPeACTABIAIONNNA cO00N M300pakeHHE CEHCMUYECKHX TPAaHUIl C COOTBETCTBYIOIICH

re0JIOTMYECKON NTPUBSI3KOM.
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Pucynok 5. ®parmeHT ceiicmosnoruueckoro paspesa B bapenuesom mope (Tenerus,

2004).

K nmpumepy, ¢ moMmomipro AaHHOIO METOJA BBISBISIIOTCS pas3pbiBHbIE HapymeHus. K
NpsSMBIM TPU3HAKAM BBIABICHUS OTHOCITCS PE3KHE BEPTUKAIBHBIE CMEIICHUS OIMOPHBIX
ropu3oHTOB. KoCBeHHbBIE MMPU3HAKK MPOSBISIOTCSA B BUJE U3MEHEHHsI TPe00Iaaroieid 4acTOThI

PEruCTpupyEeMbIX BOJIH U U3BMCHCHUA CKOpOCTCfI.

MCTO)I CCﬁCMOp&IﬁBGI{KH IMO3BOJIACT BBIACIINTL 3CPKAJIO CKOJIBXKCHUS OITOJI3HS, 'PAaHUIBI
60pTOBOFO OoTIiopa M M3YYUTH CTCICHb PAa3spymICHHOCTH TIOpPOJ, OLCHUTHL HAIIPABJICHUEC

CKOJIBXKEHUS U APYTHE XapaKTEPUCTUKH.

[Ipumenenue celicMopasBeiki oueHb oOmMpHoe. OHa NMPUMEHSIETCS] Ha BCEX CTaAMsIX
pelIeHusl reojoropa3BelouHbix 3anad. CelicMuueckas pa3BelKa SBIAETCA OJHMM H3 CaMbIX

TOYHBIX Te€0(U3HMUECKUX METOAOB U caMbiM Joporocrosimm (Lllysanos, 2004)
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Maznumopas’eedka ABJIACTCA OAHUM U3 FGOJ'IOFO'FGO(i)I/I?;I/I‘ICCKI/IX METOJ0B, OCHOBAHHBIM
Ha HU3Yy4YCHUU W3MEHCHHII T'€OMarHMTHOI'O IIOJS B MMPOCTPAHCTBC, BO3HUKAIOIHNX BCICACTBUC

Pa3IMYHOM HAMAarHMYEHHOCTU TOPHBIX IIOPOJ.

CYH_IHOCTL MAarouTopasBCAKM  3aKJIOYaCTCd B  HAJIWMYMM  MAriMuTHOrO 1OJsd B

MMPOCTPAHCTBE, I'/IC HeﬁCTBYIOT CHJIbBI Maro€Tu3sma.

W3mepenuss MarHUTHOTO MOJS NPOBOAATCA Ha Cylle, Ha BOJE, B BO3JyXe, KOCMOCE,
CKBaXMHax U T.J. OHM MOryT ObITb A0CONIOTHBIMH M OTHOCHUTEIbHBIMU. [Ipu reonorunueckux
UCCIJIEIOBAHMSIX BO BCEX ITYHKTaX H3MEpPSIOTCS TOJIBKO OTHOCHUTENbHBIE 3HAUEHHUS AJIEMEHTOB
MAarHUTHOTO TOJIS [0 OTHOLIEHUIO K UCXOTHOW WJIA ONOPHOM Touke. Ha 3Toil Touke HOpMalilbHOE
I0JIe YCJIOBHO NpUHUMAETCs paBHbIM Hymt0. CyMMapHOe MarHUTHOE I10Jie, OOYCIIOBJIEHHOE
BHEUTHMMH UCTOYHHUKAMM I10JIs1 U BHYTPEHHEN HAMarHMYEHHOCTBIO TeJla WU CPE/bl, Ha3bIBAETCS
MarHuTHON unaykuuei B. CoBpeMeHHble IpUOOPHI pErUCTPUPYIOT MOJIHOE 3HaueHue B wim ero
npupamieHus. Ilpu u3MepeHHsX MarHUTHOrO MOJs MPUOOPHI IMOYTH BCErja HAaXoAdTcs B

HEMarHuTHOM cpefie (B BO3yXe MU BOJIE).

[TpuGopsl, H3MEpsIOMKE MOAYJIb IOJHOTO BEKTOpPa MArHUTHOM WMHIYKIHUU WM €ro
COCTaBJIAIOLINX, a TAKXKE UX MPUPALICHUS, Ha3bIBAIOTCS MarHuToMeTpaMu. [Ipubops! nensarcs no
OPUHIUIYY H3MEPUTENbHOTO mpeolOpasoBarend. B ycinoBusAX akBaTopuil HCHOJIb3YIOTCS

(beppo30HIHbIE, MPOTOHHBIE U KBAHTOBBIE MArHUTOMETPHI.

kabeap  MarHUTOMETP

Pucynok 6. MarauToMeTp Mpu MarHUTHOU CHEMKE TI0]] BOJIOM.

W3mepeHuss MpoBOAATCS IO CHCTEME MapayeNbHBIX Mpoduied MNpH IUIOMAIHBIX
ChEMKAX WM pEeXe IO OTIAEIbHBIM MapuipyTaMm, OpPHUEHTHPOBAHHBIM BKPECT NPOCTUPAHUS

TEOJIOTHYECKUX CTPYKTYP.

MarautomeTp — HeEakyCTUYeCKud mnpubop, MOITOMY C €ro IOMOIIbIO YCIEUTHO
OCYIIECTBIISICTCSI TOMCK TOABOAHBIX OOBEKTOB B YCJOBUSAX HHU3KOM 3(dexTuBHOCTH

THJIPOAKyCTUYECKOH amnmaparypbl. MarHUTOMETpHs IIUPOKO HCIIONB3YeTCs, KOrja peiabed aHa
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NEepeKpbIBaeTCsl JOHHOM (DIopoil, COAEPKUT CKIIAJKU WM CIIOKEH HWIMCTBIMU OTJIOKEHUSMU

(HepGecos, 2017).
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I'naBa 4. TI'eosiormyeckue OMACHOCTH B XO/J€ HHKEHEPHO-T€OJOTHYEeCKUX H3bICKAHUM

HCCIEAYEMOI'O PETUOHA.

[Ipexne yeM mepelTm K KiacCU(UKAMU OMACHBIX TE€OJIOTUYECKHUX IPOLECCOB s
TEPPUTOPUU POCCUICKOM APKTHKH, HEOOXOJUMO PacCMOTPETh CYTb U POJIb I'€OJOIMUYECKHUX

IIPONHECCOB, KaK 3K30I'CHHBIX, TaK U SHAOT'CHHBIX, BCIIOMHHUTH 00 UX B3aMMOCBSI3H.

B3anuMoCBsI3p  T€OJIOrMUECKHUX MPOIECCOB JHAOTEHHOTO M SK30T€HHOIO psIOB B
JUTEepaType OCBEIEeHa JAOBOJIBHO IMOJIHO, HAYMHAS C AaHTHUYHBIX aBTOPOB, OMOJEHCKUX TEKCTOB,
3ametok H. Crenona (XVII Bek) u mepBbIX COOCTBEHHO reojiorndeckux o0obmenuii M. B.
JlomonocoBa, A. Bepuepa, XK. KioBre, A. bponbsipa, Y. Cmuta u Jl. I'errona B konue XVIII
Beka. Hamuune 3To# cBsI3u riryOboKo, EMKO U JIaKOHUYHO ObuIo chopmynupoBano emé B 1802
rony pycckuM yuénbiM K. @. CtpyBe B Ha3BaHuU ero KHUTU «OnbIT GU3HOTHOMUN 3eMITH Kak
MCKYCCTBO 3aKJIFOYATh IO MOBEPXHOCTH 3eMJIM O €€ BHYTPEHHEM CTPOEHUW», KOTOpas Oblia, 1Mo

CYIIECTBY, IEPBBIM YUCOHUKOM reOMOP(OIIOTHH.

OK30reHHbIE T€0JOIMYECKHE IPOLECChl CHOCOOCTBYIOT YMEHBLICHUIO DSHEPIUU U
KOHTPACTHOCTH pelbeda, HUBEIUPYIOT HEPOBHOCTH 3eMHOU moBepxHocTH. Kak mucan B. /.
Jlomranse, «umess B LIE€JIOM HANpPAaBJIEHHBIM XapakTep pa3BUTUSA, 3K30T€HHBIE IIPOLECCHI
JEMCTBYIOT HEPaBHOMEPHO: 3aTyXalOT, OCTAHABIMBAIOTCS, BO30OHOBISIOTCS, IPOSBISIOTCS
KaTtacTpo(UUYeCKH, YHUUTOXKasg W paspyllas IMOJe3Hble IUIOUIaaM, Hapylas YCTOWYMBOCTD
MECTHOCTH U COOPYKEHHH, IOCTOSIHHO YIpOXKaloT AESTeNbHOCTH U KU3HU Joned (Jlomranse,

1997).

I'maBHBIM 3¢(EeKTOM SHIOTEHHBIX MPOIECCOB, KOTOPBIH BechbMa MPEBOCXOIUT IO
HOCJEICTBUSIM 3K30T€HHbIE, SBIIAIOTCA JeQOpMalliid 3eMHOW IOBEPXHOCTH M CO3JaHHe
onpeAenéHHbIM 00pa3oM MOJHATHUI M BMNAJWH Pa3IMYHBIX paHroB. Bo Bcex ciydasx 3TH
nedopMaluy HapylalT paHee YCTAaHOBMBILIEECS PABHOBECHOE COCTOSIHUE CpPEbl M MPUBOJST B
JIEHCTBHE KOMIICHCHPYIOIME TPAaBUTALIMOHHBIE U APYIHE CUJIBl U MPOLECCHl, HAIIPaBICHHBIE B
KOHEYHOM CUY€Te, Ha BBIPABHUBAHHUE IOBEPXHOCTH. B 3aBUCUMOCTH OT BEJIIMYUHBI YKIIOHOB,
CBSI3aHHBIX C JAedopMmaleld U OT KIMMATHMYECKMX YCIOBHUH YCTAHABIIMBAETCS OINpPEeTEHHBIN
KOMIUIEKC 3K30T€HHBIX MPOIECCOB JEHYNAIMOHHOTO U aKKyMyJsTuBHOro psanoB (IIpupoaHbie

omacHoctu Poccun, 2002).

4.1. Kinaccupuxanusi OacHbIX reoJJOrH4ecKuX MpoueccoB Uis NOJsIpHbIX Mopeit Poccun.
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ABTOpOM

BBIITYCKHOM

KBATH(UKAITMOHHON

paboTsl

MpeIIoKeHa

cremyromas

KJIacCU(UKaIKs, MOMydeHHass METOJOM IepeocMbicienust kinaccudukanuu C.A. KosnoBa st

T'€OJIOTHYCCKHX

(http://www.ogbus.ru/authors/Kozlov/Kozlov_2.pdf,

OmacHOCTEHN Ha

naTa

3anagHo-ApKTUYECKOM

oOpareHus:

3auMcTBOBaHUsAMH (Pr16anko, JIokteB u ap., 2017) u ucrpaBieHUsIMH:

I'pynna Bun PazHoBuaHOCTH
|. Dx30reHHbIe
JlenoBrle DK3apalMoOHHbIE AiicOeprosoe
BBITIAaXMBaHWE, TOPOIICHUE,
BO3JICUCTBUE IIPUIIAHHOTO
JbJa, HAMEp3aHue
JlutoguHamMuyeckue- JlutoguHamMuyeckue [Tepenoc OCaJIKOB,
reoMop(dooruyecKue (cBsi3aHHBIC C JBW)KCHHEM | TepMoalpasus, abpasus W
MOPCKHUX BOJ) AKKYMYJISILIHS
I'paBuTanimoHHbIE OOBaJbl, OCHIIH, OMIOJI3HH,
(CBsI3aHHBIEC CO CKJIOHOBBIMH | CILIBIBBI
MIPOIIECCAMM )
CybaxBanbHbIl [TaneoBpe3bl, 3aTOIUICHHBIE
najgeopenbed TEeppachl, 3aXOPOHECHHBIE
6apsl
1. IHOreHHbIEe
['eokproreHHbIe Mep3notHbie (CBsi3aHHBIE ¢ | MHOroJIeTHEMEP3IIbIe
MOCTKPUOTEHHBIE PETUKTOBBIM WJIH | TIOPOJIBI, MOPO3HOE
COBPEMEHHBIM My4eHHE
MpoMep3aHueEM
T€0JIOTHYECKON Cpe/Ibl)
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http://www.ogbus.ru/authors/Kozlov/Kozlov_2.pdf

pa3pyuIeHHs] MEP3TIOTHI)

I'pynna Bun Pa3HoBHIHOCTH
ITocTmep3noTHbIE Ocanka npu npoTauBaHuy,
(pOsABIAIOTCS nocse | 00pa3oBaHUE U CKOIUIEHUE

ra3a v ra3orupaTtoB

JBU>KEHUS 36MHOM KOPbI

dusnko-xumnueckue H | Beigemenns OonoreHHoro | Menko3saneramiuii raz u
OHOXUMHUYECKHE MPUIIOBEPXHOCTHOTO  ra3a | ra3onposiBICHUS
(yvacto mpu  Aerpagainuu
MHOTOJIETHEMEP3JIBIX
IOPO.T)
Brinenenune raza u3 | ['myObunnbIit ras "
rITyOUHHBIX CKOIUICHUH | ra30mposiBICHHUS,
YTJIEBOJIOPOIOB ra3oruapaThl
CeiicMHueckue 3eMIIeTpsACeHUS bricTpblie nepemenieHus
TOPHBIX MOPOJL
CyOBepTuKaJIbHBIC MensieHHbIE IEPEMENIEHUS

TOPHBIX OPOJ

Ilocnencreue
3eMIIETPSACEHUN c
SNULEHTPOM  IOA  JHOM
MOps

Hynamu

4.2. XapaKkTepuCcTHKA ONACHBIX Ie0JI0rMYeCKUX MPOoLeccoB /UIs MoJAspHbIX Mopeii Poccun.

4.2.1 Jleooswie.

29




JlenoBast sk3apanusi 0OycIOBJIEHA MEXAaHWYECKMM BO3ACHCTBUEM IIIABYYHX JIbJOB,
alicbeproB u cramyx Ha qHO Mops (Pucynok 7). B apkTudeckoM OacceifHe JbJbI MOTYT OBITh
OJTHOJICTHUMH ¥ MHOTOJIETHUMH, JpeidyromumMu U npunaiiHeiMu. Takxke B aKBaTOPHUIO
BBIHOCUTCSI MHOTO IIPECHOTO JIbJIA U3 KPYIHBIX U MEIKUX pek. Kpome Toro, 31ech IPUCYTCTBYIOT
OTHOCHUTEIILHO HeOoubIne aicOepru (IperMMyIecCTBEHHO Ha 3amaJHO-ApPKTHYECKOM IIelbde).
Haumenee nenoButeiMu cumtatorcsi bapenueBo m Uykorckoe mopsi Onaropapsi BO3JIEHCTBUIO

TEIUIBIX TEYEHUH.

MoIHOCTh MOPCKOTO OJHOJETHEro JibJa MOoXeT npocturath 1,3-15 M um Oonee.
MHorojieTHUE JIbJbl MOT'YT MMETh €Ille OOJIBIIYI0 MOIIHOCTh. CKAaIUIMBasCh y Oeperos, MO
BO3/ICUCTBUEM TCUCHHUI U BETpA, JIbJIbI 00pa3yloT JICOBBIC IOJIs, TOPOCHI, CTAMYXH, HAaBaJIbI,
KOTOpBIe 158 HpOI/I3BOII$IT Ha MOpCKOM JTHC JICOAOBOC BBIIIAXWBAHUC. BGHI/I‘-II/IHa KI/IJIef/'I CTaMyx
moxet nocturate 10 u maxe 20 m (ITewopckoe mope, 2003). [Ipu sToM riryOuHa 00pazyeMbIx
JemoBbIX O0po3a OymeT 3aBUCETh OT COCTaBa JIOHHBIX OTJIOKEHHWH, Macchl 00pa3oBaHUM,
rIIyOUHBI BOJIBI, HO OOBIYHO He TpeBbimaet 0,5 M; XOTS MOMKET JOCTHraTh M IEPBBIX METPOB.
HaH6onee prr[HI)IMI/I 06pa303aH1/1$[M1/1 ABJISAKOTCSA TaK HA3bIBACMBIC CTaMyXI/I — OTOpBaBHII/IeCﬂ oT
JENSTHOTO TUIGHAa OCTaTKu TopocoB. llocanmka yiemoBeIX 00Opa3oBaHM HA JIHO HE O3HAYaeT
OCTAaHOBKY JIBUKCHHUS, Ha HHX MPOJOJDKAIOT BO3JCHCTBOBATh TCUCHUS, BOJIHEHHE W BETEp
(BbICOTaA Mapyca cTaMyx MoxeT cocTaBisith 10-15 m). To ecTh OHM CLIOCOOHBI JOCTATOYHO JIOJITO
CYIIIGCTBOBaTB, nepeMemaTbcsl 158 nepenaBaTL S3HAYUTCJIBbHBIC CTATUYCCKHUEC U AUHAMHUYCCKUC

Harpy3Ky Ha JIOHHbIE KOHCTPYKIIMH U IUIaBy4HE€ COOPYKECHHUS.

J SCOURING
ICE

RESULTING
ICE SCOUR

TRENCH

BURIED PIPELINE

SUBJECTED TO
SUBSCOUR SOIL
DISPLACE MENTS
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Pucynok 7. JlemoBas sk3apaiusi: a) MEXaHU3M BO3ACHCTBHUS JIIOBBIX 00pa30BaHUM Ha JTHO,

0) dparment ['JIBO — pe3ynbTar aesrenbHocTH Kuiieh ctamyx (Tuxorkuit, 2016).

BosznelicTBue aiicOeproB Ha MOpPCKOE THO TPOHMCXOAUT IO TOMY XK€ CIEHApHUI0, HO

OTJIMYACTCS TOpa3ao OOJBIIUM Pa3MaxoM U, COOTBETCTBEHHO, Harpy3kamu (PucyHok 8).

Pucynok 8. AiicOepru. a) OOcnenoBanue HeOONBIIOro aiicoepra y Oeperop apxuresnara

Hosas 3emns (bapeniieBo mope); 6) 6ykcupoBka aiicoepra (Tuxorkuii, 2016).

OnacHOCTh 3TOTO SIBJICHHS 3aKI0YacTCs B TOM, YTO B MecTax jpeiida aiicOepron
MPAKTUYECKH HEJb3s CTABUTH TUIaBy4YHe He(PTera30npoMBICTIOBBIE COOPYKEHHS. DTO 3HAYUT, YTO
MPENSITCTBOBATH HABATY JIEJISTHON MacCchl HEBO3MOXKHO MITH TpeOyeT BBHICOKHUX 3arpaT. OueBUIHO,

TakKasi BO3SMOKHOCTb 3aBHCHUT OT OCTOHYHMBOCTH JIEZIOBOTO 00pa30BaHMUs U €T0 pa3MEpOB.

[Iporuieccrl, cBsi3aHHBIE C TTOBEPXHOCTHBIM BO3ACHCTBHEM JIEJOBBIX O0Opa30BaHHU MOTYT
UMETh IIHPOKOE paclpoCcTpaHeHHE B MPUOPEKHBIX U MEIKOBOAHBIX paiioHax. Kak ormeuanoch
BbIIlIe, B HanboJee uccieqoBaHHoM [ledopckom mMope, ciieibl Je10BOM 3K3apaliuy HaOIrodanuch
Ha rryonnax 1o 20 m (ITewopckoe mope, 2003). Ha BocTtouHo-ApkTHYeckoM Ieibde Takxke
IIMPOKO PAa3BUTHI Y3KHWE IUHEHHBIC YIIIyONeHUs, KOTOPbIE MHTEPIPETUPYIOTCS Kak OOpOo3mbl
nenoBoro BeimaxuBaHus (PucyHok 9). Boposmsl ¢ 00enx CTOpPOH, Kak MPaBHIO, OTPaHUYCHBI

BaJIaMH BBICOTO# 710 1,5-2 M.
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Pucynok 9. CoHorpaMmsbl riIposioKaiuu 00KoBoro o63opa, mope Jlanressix (http://www.giab-
online.ru/files/Data/2013/3/131-136_Dmitrevskiy S%B93 - 6_str.pdf, nara obparenus:
21.02.2019).

4.2.2 Jlumoounamuyeckue-2eomopghonocuieckue.

JluronrHaMHUECKUE TPOLECCHl U SBJIEHUS 00YCIOBJIECHBI JEATEIbHOCTHIO MEpEMELICHUS
OO0JIBIINX Macc 0CaJlka HO BO B3BEUIEHHOM MJIM CAJIbTHUPYIOIIEM COCTOSIHUU U O BO3JIeHiCTBHEM
TEYEeHUI BOJHEHUS. BHUIBI BBIIENEHBI TI0 TIaBHOMY (DaKTOPY BHEIIHETO BO3JEHCTBHSA, KOTOpPHIC
BBI3BIBACT MEPEMENICHHS. JTO MOXET OBITh KaK M DHEPTUs HENPEPHIBHO JBIKYIICHCS BOJBI,
CO3/AIOIIEH BOJIHBI M TEUYECHMsI, WM TPaBUTALIMOHHBIE CUIIBI, OINPEACISAIOLIMECS XapaKTEPOM
penbeda W BBI3BIBAIONINE CKJIOHOBBIE mporecchl. PopMmbl cyOakBaJbHOrO Majeopeibeda

npeacTaBJIAIOT FGOMOp(i)OJ'IOFI/I‘IeCKI/Ie OIIaCHOCTH.

JluronMHAMHUYECKHE TPOLECCHl WUIPAlOT  PEIHIAIoNIyl0 polb B (OPMUPOBAHUU
COBPEMEHHOTI'0 OCaJJOYHOI0 MOKpOBa. B pssie ciyyaeB OHM HaYMHAIOT MPEACTABIATh PEATbHYIO
OIaCHOCTh /17151 0€30MacHOCTH. JINTOqMHaMUYeCKHe ONacHbIE Ie0JIOrMUECKUE MPOLIECCHI CBSI3aHbl
C JBM)KEHHEM MOPCKUX BOJ. Pa3MbIB, TpaHCHOPTUPOBKA M aKKYMYJISIMS JOHHBIX OTIOXKEHUH
Han0oJjiee MHTEHCHBHO MHPOSBIAIOTCS B NMPUOPEKHOW M MEJIKOBOJHOM yacTW MOpeH, rie 3Tu

npouecchl HauOosiee akTHBHBL. [lOBEpXHOCTHBIE BOJIHBI, OOYCIIOBJIEHHBIE BETPOM, TaKKe
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OKa3bIBAIOT BIMSHHE HA pa3pyIIeHHE, IIEPEHOC M OcaXKaeHHe ocaakoB. [lociennne, kpome 3TorO,
MOTYT OBITh ONMACHBIMH JJISl TUIABYYUX M MOIYIOTPYKEHHBIX THAPOTEXHUYECKUX COOPYKEHHM.
BaxHoe 3HaueHWEe JUTOJMHAMUYECKHUX TIIPOLIECCOB 3aKIIOYAaeTCss B HMX y4yacTUH B
nepepacipeieIeHiy JOHHBIX OTJIOKEHHH. A 3TO MOXET BBI3BaTh OC3AKYy COOPYKCHHH,
UMEIOIIMX OCHOBaHME HAa MOPCKOM [HE, WJIM 3aHOC TPyOOHNpOBOAOB, KOMMYHHKAIWH,
JIOKaJIbHBIX JIOHHBIX OOBEKTOB WJIM M3MEHEHHe oO0meil Mopdonoruu aHa. Tak Ha miaBydem
oypoBom komruiekce (IIBK) O6ckuii B Kapckom mope B Hayane 2000-bIX IPOHU30IIE] BHIMBIB
IecKa W3-T0JI OCHOBAHMA, YTO CIIOCOOCTBOBAIO KpeHYy U JedOopManud HEKayeCTBEHHO
U3TOTOBJIICHHOTO KOpPITyca M, KakK CJIEJCTBHE, AaBAPUHHOW OCTAHOBKE INTyOOKOH CKBayKHHBI

(Tuxorkwuii, 2016).

Benymum nurogunamMuyueckum (GakToOpoM, BHE OEpEroBOMl 30HBI, ABJISIOTCS TEUYCHUS,
NPUYEM C TOYKH 3PEHUS JIMTOJAMHAMHUKMA HAHOCOB, BEAYIIYIO POJIb CPEIU PA3JIWYHbIX TEUCHHI

HUIrparoT NpUIMBO-OTIIMBHBIC TCYCHHU A, KOTOPBIC OXBATHIBAKOT BCIO TOJIIY BOJBI.

OuyeBUIHO, YTO pa3MbIB JIHA W TIEPEMEIICHHE HAHOCOB JOJKHBI COIMPOBOXKIATHCA
MIEPEMBIBOM MPUIOHHOTO CJI0si 0caakoB. [Ipu nmepembiBe MPOUCXOIUT BEIHOC TOHKHX IMbLIEBATHIX
yacTull U popMHUpyIOTCs TpyOble MecuaHO-KpyIMHOOOIOMOYHbIe 00pa3oBanus. B cooTBeTcTBUU C
STUM MOKHO TIPEIIOJOKUTh, YTO OOJAaCTH pPa3BUTHS TECUYAHBIX U KPYMHOOOJIOMOYHBIX
o0pa3zoBaHuii, 0003HAYCHHBIC HA HABUTAIIMOHHBIX KapTaxX U Ha KapTaxX JUTOJOTUU TTOBEPXHOCTH

AHa, COOTBCTCTBYIOT 30HAM BO3MOKHOT'O pa3MbIBa U IIEPEMCUICHUA HAHOCOB.

ITporiecc pa3MbiBa CBOAMUTCS K BBIHOCY MeNKo3eMa M (hopMupoBaHUIo OoJiee rpyObIX MO
IpaHyJIOMETPUYECKOMY COCTaBy "pDENMKTOBBIX" OCAaJOYHBIX OOpa30BaHMM, KOTOpBIE IO
COBPEMEHHOM IeHeTHYeCKON KIacCHU(PHUKAIMU OTHOCITCS K MOJABOJHOMY MepiitoBui0. OObIYHO
3TH OTJIOKEHHS XOPOILIO BBIAEISAIOTCSA MO TaKUM NMPU3HAKaM, KaK HHU3Kas COPTHUPOBKA, HAIUYKE
OypbIX THIPOOKHCIOB >K€le3a Ha MUHEpalIbHBIX 3€pHaxX, HaJIM4ue TIpyOo000IOMOYHOTO
MaTepHaia u KoHkpenuid. OJHako, KpaitHss ¢pparMeHTapHOCTh pobooTOOpa, MeIKuil MaciTad
Y KOHJIMIIMOHHOCTh UMEIOLIUXCSI KapTOrpapMuecKuX MaTepuanoB HE MO3BOJISIET C IOCTATOYHOMN
MOJIHOTOM U JI€TalbHOCTHIO BBIJEINUTH BCE peajibHbIE 30HBI pa3MbIBa U, TeM OoJiee, CBSI3aTh UX C
OIIpEICTICHHBIMU  THAPOAWHAMHUYECKUMH  mporeccaMu  (MeTtoamdeckoe  mocoOue 1o

COCTaBJICHUIO MEJIKOMACIITa0HBIX KapT YeTBEpTHUHBIX oOpa3oBanuil k ['ocreomkapre-1000,

2005).

Pa3pymeHHe 6CpCPOB (a6pa31/151) MPOABJIACTCA B HACTOANMICC BPEMS IPAKTUYCCKU HAa BCCX

Mopsix Poccnn.
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Tabmuna 1. [lopaxk€HHOCTD U CPeTHEMHOTOJIETHSISI MHTEHCUBHOCTH MepepabOoTKU OeperoBbix

mopeit Poccun (Ilpuponnsie onacuoctu Poccuu, 2002).

IIpubpexHas IIpoTsk€HHOCTH ITopax&HHOCTD HNHTeHCuBHOCTH
aIMUHUCTPATHBHAS Beperosoii | Paspyliachbix nepepaboTkoii, %o ra/ron
cucrema JUHUH, KM | O€peros, KM

MypmaHnckas o011. 1730 220 13 0,4
P. Kapenus 600 - - -
ApxaHrenbckas 001.: 12030 6750 56 2,5
benomopckue Gepera 1120 610 54

Henenkwuit aBT. okpyr | 3180 1554 49

o-Ba Hosas 3emis 4320 1914 37

o-Ba ®panna Mocuda | 3410 2972 87

Tromenckas 001., | 5570 1725 31 6,2
SImano-Henenkuit asrT.

OKpyT

KpacHosipckuit kpait 9510 2570 27 2,2
Skytusa: 7840 2930 37 11,7
MaTEepPUKOBOE 5420 1620 30

nobepexbe

JIsxoBckue 0-Ba 560 432 77

HoBocubupckue o-Ba 1860 878 47

Maraganckas 001, | 2660 992 37 3,7
UyKOTCKHUH aBT. OKPYT

Bcero no | 39940 15187 38 4,7

APKTHYECKHM MOPSM

Ucxonst wn3 nmanapix Tabnuier 1, Hambonblmas MOPakEHHOCTh paccMaTPUBAEMbIM

MIPOLIECCOM Ha OKpPaMHHBIX MOPSX XapaKTepHa AJisi OCTPOBHBIX mMoOepexkuit 3emnn Ppanua-

Hocudoa, pacnonoxxeHHoit B bapeniieBom Mope. UyTh MeHbIIasi ”HTEHCUBHOCTh HA0I0OaeTcs y

JISIXOBCKUX OCTPOBOB, pazzaeistomux mope JlanteBsix 1 Boctouno-Cubupckoe mope. MeHee

Bcero adpasMBHBIM MpOIeccaM MOABEPKEHBI Oepera MypMaHCKoi#t 001acTH.
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Kak otnmensHBI BuA abpa3uu cienyeT BbIIETUTh Tepmoadpasuro (Pucynok 10),
CBSI3aHHYIO, B YaCTHOCTH, C TMOJIO)KCHHEM KaK Ha menb(e, TaK U BJIOJb FOKHOTO MOOEPEKbs
BOJIM3U MMOBEPXHOCTH BBICOKOJIBJAUCTHIX €IOMHBIX 00pa30BaHMIA, COAEPIKAIINX B CBOEM COCTaBE
MOJIMTOHATBHO-)KWIBHBIE JIBJBl. OJTO JelaeT TakKhue YYacTKH KpailHe MOoJBEP>KEHHBIMU

TEPMOKapCTY.

Pucynox 10. Tepmoabpazus. Kapckoe mope, baiinapanikas ryb6a, Ypansckuii 6eper
(http://esimo.oceanography.ru/esp2/index/index/esp_id/8/section_id/4699, nata obparieHus:
26.02.2019).

3HAUNTEIbHAS YACTh OMACHBIX I'C€OJOTHYECKHX MPOIIECCOB TECHO CBSI3aHA C MPOSBICHHEM
HIMPOKOTO CIIEKTpa CKIIOHOBBIX IMpolieccoB. OCOOGHHOCTH WX pPa3BUTHUS, B CBOIO OYepeb,
oOycnoBiensl cienudukoit penbeda. Penbed — 01HO U3 OCHOBHBIX (HApSAY C KIMMATHUECKUMU)
YCIIOBHM, OMpPENENSIONINX OCOOCHHOCTH Pa3BHTHs JaHHBIX mporeccoB. OrmacHOCTH,
CO3JaloNIMecss TP BO3HUKHOBEHHHM W Pa3BHTHUHU OIOJ3HEH, 3aBHCAT OT poJla OCOOCHHOCTEU
BO3MOXXHBIX OIIOJ3HEBBIX CMEIIEHUH, KOTOPhIE B CBOIO OYEpEAb OMPEICISIIOTCS COCTOSHUEM
TeOJIOTUYECKON CPEe/Ibl, a TAKXKE XapaKTepOM U BETUYMHON TEXHOTEHHOTO BO3JICHCTBUS Ha HEE.

TToMuMO OIOJI3HEN BBIAEISIOT TaKX€E 00BaJIBI U OCHIIIH.

35


http://esimo.oceanography.ru/esp2/index/index/esp_id/8/section_id/4699

BcenenctBue Hamuums  BOABI, JOHHBIE OCAaAKHM 00JaAal0T ropa3fo  MEHbIIeH
YCTOMYUBOCTHIO M0 CPABHEHUIO ¢ KOHTHHEHTAJILHBIMU 00pa30BaHUAMH. Tak OMoy3aHue JOHHBIX
0CaJIKOB, Kak U ()OPMHPOBAHUE OIOJ3HEH, HAUMHAETCA C YIJI0B cKJoHa B 2-3°. [Ipu 3TOM penbed
bapenueBo-Kapckoro menbda A0CTaTOUHO pACWIEHEHHBIH, 0COOEHHO BOJM3M apXUIIEeNaroB
Hogas 3emns u 3emins @panna-Nocuda, He roBops yxe 0 TakKHMX MEraMop(oCTpyKTypax Kak
kpaeBble kenoba (Ppanuna Buxrtopum, Cssaroii AuHsl u Boponmna) u  Boctouno-

Hosozemenbckuii sxenod (Illepbakos u mp., 2018).

Bocrouno-Apkruueckuii menbd ropasgo Oosiee rmirockuit. Ho oTmenbHBIE jkenmoOa
(Hanpumep, I'epanmbma B YyKOTCKOM MOpe), a TakKe OCTPOBHbIE IIEIb(BI BOKPYT
HoBocubupckux ocTpoBoB M 0-Ba BpaHrens Takke MMEIOT YKIOHBI B HECKOJBKO T'PaTyCoOB.
Kpome toro, B UykoTckom mope Kpail menbha uMMeeT CTyNeHuYaThld XapakTep M ero Kpai
npope3aH cepuedt  ynoxkOuH. Takum  oOpa3oM, MPENNOCHUIKM A7  BO3HUKHOBEHUS
IPAaBUTAIMOHHBIX  TPOLIECCOB HAa AapPKTHYECKOM MIeTb(pe CYIIECTBYIOT, H JOCTaTOYHO
OCHOBAaTeJbHbIC. AKTUBHOE Pa3BUTHE OIOJI3HEBBIX IMPOIECCOB ObLIO 3apUKCHUpOBaHO B bermom
Mope. B mope JlanTeBbIX M3BECTHBI BBIXOJIbI MEP3JIbIX MOPOJ, U3BECTHBIX B 3TOM pPailiOHE MOJ
HA3BaHHUEM «EJIOMHBIX OTJIOXKEHHI». MecTaMu OHM pacroioXKeHbl Bbllie O0a3uca BoaHeHus. [1o
MMEIOLIUMCS JaHHBIM, B p€3yJIbTaTe YaCTUYHOI'O PACTEIUIEHUS OHU TEPSIIOT CBOIO YCTOMYMBOCTD
U HAuMHAIOT OIOJ3aTh BHMU3 IO CKJIOHY — BO3HUKAET SBJICHHE OJM3KOE IO CMBICIY K
CONM(IIIOKIINY, HO CYUIECTBEHHO OTJIHMYAIONIeeCs OT €€ KJIACCHYECKOro IpeiCTaBIeHUs

(ILlep6axoB u mp., 2018).

PenukroBas MopdocKynbnTypa [1Ha 3a4acTyl0 OCJIOXKHSET YCJIOBMS, a B HEKOTOPBIX
CIIy4asiX MPEemsITCTBYET CTPOUTEIbCTBY MOPCKUX 00beKTOB. [Ipenmnonaraercs, yto Mopdonorus
KPOBJI MHOTOJIETHEMEP3JIBIX MOPOJI B ApKTUUECKUX MOPSX OCIOXKHEHA PETMKTOBBIMU (popMaMu
MHUKpO- u Me3openbeda. K HMM MOXHO OTHECTH: 3aTOIUIEHHBIE Teppachl, MalleOBPE3BI,
OyJATryHHSIXU, TEPMOKAPCTOBBIE U aJlaCHbIE KOTJIOBUHBI, TOJIMTOHATIBHBIA MUKPOpENbe], OCTaHIIbI
JIEIOBBIX KOMILIEKCOB, 3aXOpOHEHHble Oapbl. AHanu3 NyOJMKalMi ToKa3aa, 4YTo ychex
BBISBJICHUSI  yKa3aHHbIX (OpM B  3HAUMUTENBHOM CTENEHH OIpenenseTcss BhIOOPOM
COOTBETCTBYIOLIIEH ~ TEXHOJOTMM  TeO(PU3MUECKHX  MCCIEJOBAHMH W  TYCTOTBI  CETH
CEeHCMOaKyCTHYECKNX mpoduiield, a TakkKe TOATBEPKIACHUEM Te0(U3NIECKUX JaHHBIX

pe3ynbTaTaMu OypeHus.

Haubonee nntepecHsl B CBOEM CTPOEHUU MAIEOBPE3bI (B TOM YHCIE NaneoA0 nHbl). OHM

3aI10JIHCHBI CJ'Ia6OKOHCOJ'II/II[I/IpOBaHHBIMI/I, 4aCTO Ia30HaChIIICHHBIM, OCaJKaMH C BKIIIOYCHHCM
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KpymHOOO10MO4YHOTO MaTepuaia. OCoOOCHHOCTh MAaJCOBPE30B 3aKIIOYACTCS B CIEHU(PUIECCKOM
KPUOICHHOM PCKHUME, OTIMYHOM OT BMCHIAIOIIHX OTJIOKECHHUH. FPYHTBI, 3aIlIOJIHAKOIINUE U
MOJICTUJIAIOIINE BPE3bl, OTHOCUTEILHO OBICTPO MPOTAaWBAIHM B Cy0a’palbHBIX M MEITKOBOJIHBIX
ycnoBusx. B nanpHeiiem, npu cy0akBaIbHOM MIPOMEP3aHUU MAJICOBPE30B, K HUM MOTYT MOTYT
OBITh MPUYPOYCHBI JIMH3BI MEP3JIBIX U TUIACTHYHOMEP3IIBIX TPYHTOB. [loATBEpKICHHEM 3TOTO
CIIY’)KHT TIOJIOKUTEIbHASI CKOPOCTHAs aHOMaHs, puypodeHHass K naneoBpe3y (KomrobakuH u

p., 2016).

A = | = y ] 1 ) _ S
=0

: —

Ek V

Pucynok 11. ITpumep BBISIBICHUS MOJIOKUTENBHOW CKOPOCTHOM aHOMANINH, IPUYPOUYEHHON K
IajJIeoBpe3y: a — pa3pes, MOIYIEHHBIM METOJOM CEMCMUYECKON ChEMKH BBICOKOIO pa3pelIeHUs
(CBP) (BepTukanbpHasi OCh — IIyOMHA, M; TOPU30HTAIbHAS OCh — PACCTOSIHUE, M), IIBETOBAs
IIKaJjia — CKOPOCTh MPOJOIBHBIX BOJIH, M/C; O — IITyOMHHO-CKOPOCTHAs MOJIETb pa3pesa
(BepTHKaJIbHAs! OCh — CKOPOCTh MPOJIOJIBHBIX BOJIH, M/C; TOPU30HTANIbHASI OCh — PACCTOSTHHE, M)

(Konrobakus u mp., 2016).
4.2.3 I'eokpuocennvie u NOCMKPUOSEHHbIE.

B apkrnueckoil 30He CeBepHOro INONyIIapusi MHOTOJIETHEMEP3IBIE MOPOJBI SBISIOTCA
COCTaBHOM 4acCThIO KPUOJIUTO30HBI. Tak Kak UMEHHO apKTHYECKHI! 1Ienb( B HACTOSIIEE BpEMS B
P® saBnsercs mpHOPUTETHBIM PaiOHOM JUISl Pa3BUTHUS LIENb(POBOro He(TEra30BOro KOMILIEKCa
Ha COBPEMEHHOM JTarle, TO M TaKoe SBJIEHUE Kak rmorpeOeHHast Mep3yioTa, KaKk peIMKTOBasl, TaK
¥, TI0 MHEHHMIO MHOTHMX HCCcleloBareseil, BHOBb 0Opa3oBaHHAas HMMEIOT IE€PBOCTENIEHHOE
3HaueHUue Ipu OOOCHOBAHUHU IPOEKTOB, CBA3AHHBIX C HedTerazonoObpueii.  JlaHHble o0

pacrpoCTpaHeHUH W XapaKTepe MOA3EMHON MEp3JIOThl Ha Iienb(ax 4pe3BbIYaiiHO BaXKHBI JIJIS
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OLIEHKM OIACHBIX HWH)XEHEPHO-TEOJIOIMYECKHX IPOLECCOB, CBS3aHHBIX KaKk COOCTBEHHO C
Jerpaganueld KpUuOoJUTO30HbI, TaK U C MPUYPOUYCHHBIMH K HEH CKOIUICHHSMH CBOOOJHOTO Tasa

(razoBble KapMaHbl) U Ta30BbIX TUAPATOB KPUOTE€HHHOI'O T€HE3HCA.

CyOmapuHHasi KpHOJHMTO30HA pPACCMaTPUBAETCSI Ha COBPEMEHHOM JTare Kak dacTb
cyOMapuHHON nuTOc(hepsl B Mpenaeiax Mosca OTpULIaTENbHBIX TemrepaTyp. OHa BKJIIOYaeT
TOJIIIM MHOTOJIETHEMEP3NbIX W oxjJaxiaeHHbix Hmwke 0 °C mopon, oOpa3oBaHue H
CYILIECTBOBaHUE KOTOPBIX CBSI3aHO C KIMMAaTUYECKUMH M TISIUO3BCTAaTUYECKUMHU Lukiamu. [1o
CBOEMY (PU3NYECKOMY COCTOSHHIO KPHOJIMTO30HA MOKET OBITh MEp3JIoi (JIbI0OCoAepIKalient) u
HEMEP3JIOH, MPeACTaBICHHOW OTpUIATEeIbHO-TEMIIEPATYPHBIMH MHHEPATM30BAaHHBIMU BOJIaMU
(xpuomsramu). CyiiecTBoBaHHE CYOMaprUHHON KPUOJIUTO30HBI OIpeiesieTcs TIaBHbIM 00pa3oM
IByMsl (haKTOpaMH: OTPHUIATEILHOW TEMIIEpaTypol MPHUIOHHBIX CJIOCB BOJBI (COBPEMEHHBIC
YCIIOBUSI) H DIIYOOKHM TIPOMEpP3aHWEM Ha CyOa’paJibHBIX JTamax pa3BUTHSA IIenb(a

(maneoycnoBusi) (ConoBnéB, 1988).

Poct Temneparypbl Mep3ibIX TPYHTOB U YMEHbILIEHHE X HECYLIeH CIIOCOOHOCTH MOKET
IPUBOJIUTH K MOBPEXKACHUIM U pa3pylLIeHUsIM 00beKTOB UH(pacTpyKTyphl. B xozxe aerpananuu
KPUOJIMTO30HBI MOTYT YCHJIMBAaThCS OIOJ3HEBbIE IIPOLIECCHI HAa OTTaUBAIOUIMX CKIIOHAX,
MEJJIEHHOE TEUEHHE TaJOro IpyHTa (COMUQUIIOKIMS), MPOCAJAKH MOBEPXHOCTU TPYHTAa M €ro
BBIHOC TalbIMM BOAAaMHU (TepMOKapcT). B KpHOIUTO30HE BO3MOXKHO Takxke oOpa3oBaHue
OTACHBIX JUIsl U3MEHEHHS Cy0aKBaJIbHOTO penbeda JIbJOTPYHTOBBIX OyTpoB My4YeHUs! (ITMHIO WU
OynrynHsxoB). Ux oOpa3oBanue B CyOMapUHHONW OOCTAaHOBKE YaCcTO CBS3BIBAIOT C PA3JIOKECHUEM
MOJMEP3JIOTHBIX Ta30BbIX TUAPATOB M CO3/IaHMEM AaHOMAJIbHO BBICOKMX JaBJICHHUH 3a CUeT

BBIZICIIMBHICTOCA U3 THAPATOB I'a3da U HpeCHOﬁ BOJBbI.

B nacrosimiee BpeMsi Mep3ibie TPYHTBI OBLITH BCKPBITHI OYpeHHEM Ha MHOTOYMCIICHHBIX
MOJINTOHAX, PACIOJIOKEHHBIX B OCHOBHOM B NMPUOPEKHOMN 30HE Ha yAaJIeHHH 10 12 kM u Oosee
ot ypesa Bojsl (I'puropees, 2008; ['puropses, 2011; PazymoB u ap., 2014). Ha npubpexHbix
OypoBbIX MpoduIIAX HAOTIOAAETCS MOTPYKEHUE KPOBIM MEP3TOM TOJIIH 10 Mepe yIaleHUs OT
Oepera u yBeNWYeHHs] TIHyOWHBI MOps, TMpOUCXOJsdlIee C Oonplield WM MEHBIIEH
WHTEHCUBHOCTBIO. JTO TOBOPHUT, OYEBUJIHO, O TOM, YTO JAHHBIC OTJIOKEHHUS PaHEe HAXOIUIIUCH

B MCP3JIOM COCTOSAHUH, a 3aTEM ITPOTAAIIHN.

Baxxubim ACIICKTOM paCCManHBaCMOﬁ HpO6JIeMBI SABIIACTCA BO3MOXHOCTb

CY6aKBaJ'ILHOFO NpoMEp3aHus IMPUIAOHHBIX OTJIOXKEHUI pu 6J'IaFOl'IpI/I$ITHOM COOTHOIICHNH
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CTENEHH MUHEpPATU3alUU MMOPOBOTO (PIIroua, JUTONOTHH U TEMIEPATyphl MPUAOHHONW BOIBI U
rpyata (IInonsHckas, 2011; Hlnonsuckas, 2005). Ilo nmanneiM H.A. IlnonsHckoil npu
CYIIECTBYIOIIMX B HACTOSINEE BpEMs YCIOBUSX Ha AapKTHYECKOM IHienbde cyOakBaabHOE
IpoMep3aHue MOXKET UATH B UHTepBalsie TyOuH 4-12 M OT AHA, a TPYHTHI, IPOMEP3IINE TaKUM
croco0oOM MOTYT OBITH paclpocTpaHeHbl Ha TiyouHax He Oosee 40-50 M Hmke qHA. Kpome Toro,
HEO0OXOUMO OTMETUTh BO3MOXKHOCTh JOIOJHUTEIBHOTO OXJIAKIEHUSI I'PYHTOB BEPXHEH 4acTu
paspe3a B MeCTax CTPYWHOM BEPTUKAJIbHOM MUTpAlMU ra3a BCIEACTBHE €ro pacllMpEHHs,
MPOUCXOSIIET0 € MOTJIONIEHUEM TeIia, 4To ObUIO ycTaHOBJIEHO Ha mienbpe bapennesa u
Kapckoro mopeit (MenbaukoB, CrecuBneB, 1995). B BocTouHO# ApKTHKE 10 CHUX TOp 3TO
ABJICHUE HE OINMCAHO, HO YYMTHIBAs, 4YTO BAOJb  XaTAaHICKOI'O 3ajlMuBa IPOXOAMUT 30HA
[NIyOMHHOT'O pa3joMa, BIIOJIHE MOKHO OKUJATh MOJ00HOE SIBJICHUE. Y TOMSIHYThIE BBIIIE aBTOPBI
CUMTaJIM, YTO TaKOr0  OXJXKICHUS MOXET OBbITh  JOCTAaTOYHO s [epeBoja

MHOT'OJICTHCOXJIAKACHHBIX TPYHTOB B TBEPAO-MEP3JIOC HIIU IJIACTUIHO-MCP3JI0C COCTOAHUC.

4.2.4 Qusuko-xumuveckue u buoxumuyeckue.

JlarHas TpyIa mpoIeccoB 00yCIOBIIEHA COJIEPKAHUEM T'a30B M OMOTCHHBIX BEIISCTB B
JIOHHBIX OTJIO’KEHUSIX. BUibl BbII€TICHBI B 3aBUCUMOCTH OT XapakTepa Mpolecca.

["a3bl B TOHHBIX OTJIOKEHUSX MPUBJICKIM BHUMAHUE HCCIIE0OBATENEl cpa3y Kak HayallucCh
reoJIoropa3Be/louHble padoThl, CBSI3aHHBIE C BBISIBJICHHEM OOBEKTOB i OyTyiiel HedTera3oBoi
orpacii B KoHue 80-x, 90-x romoB mnpomwioro Beka. [lepBeie paOOTHI, CBsI3aHHBIE C
re0JIOTHYECKUM MTPOOOOTOOPOM U MOMCKOBBIM OYypeHHEM BBISBUIM OOLIMPHYIO 3ara30BaHHOCTh
JIOHHBIX OTJIOXKEHUH, a celcMoakycTHdeckoe NpoQMINPOBaHME [I0Ka3alo IMIMPOKOE X
IPOCTPAHCTBEHHOE pacmpocTpaHeHue. [IpudeM B ciydae HCIONB30BaHUS BBICOKOYACTOTHBIX
npoduiorpagoB B psAe CIydyaeB IIOJIe3HAs 3aluch OblIJa MPAKTUYECKU TOJIHOCTHIO
OmoxupoBana. [Ipu 3TOM BBISICHIIIOCH, YTO TA30HACKHIIIEHHOCTh OCAIKOB CYIIECTBEHHO H3MEHSET
ux ¢usndeckue cpoiictBa. [lecuanble rpyHTHI MPHOOPETAIOT IUIBIBYHHBIE CBOMCTBA, MPH 3TOM
AKTUBU3UPYIOTCS TPABUTALMOHHBIE MPOLECCHI, YCHIIMBACTCS UX CKIOHHOCTb K Pa3KUKEHHUIO,
TIOBBIIIAETCS XUMHUYECKasi arpeCCHBHOCTh M CIIOCOOHOCTh K KOPPO3MHHOMY BO3JICHCTBUIO Ha
metamur. Oco0oe BHMMaHHE TPUBJICKAIOT IPOIECCH JeTa3allii, KOTOPhIE XapaKTEepPH3YIOTCS
HEOIPEIeIEHHOCTI0O MOMEHTa BO3HMKHOBEHHS M WHTEHCHUBHOCTBIO MPOSBICHUA. YUMUTHIBAs
TSKECTh MOCTIE/ICTBUH, B HACTOSIIEE BPEMs Ia30BbIe BBIJEIECHUS OTHOCAT K KaTETOPUH OMACHBIX

TCOJIOrMYCCKUX IMPOLECCOB, CIIOCOOHEBIX BEI3BATh 66)1CTBI/IQ Ha aKBaTOPHUHU, a YHACTKU MOPCKOI'O
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JIHa CO ClIeJJaMU Ta30IpOsBIICHUM — K I'€OJOTMYECKH ONacHbIM Teppuropusam III-ii kareropun
cinoxxnoctd (Mupontok, Otto, 2014).

bosbioit 00beM ceHCMOAaKyCTUYECKMX paOOT, BBINOJHEHHBIX B IOCIEAHHME TOABI C
LEJIBIO MTPOBECHNUS MOUCKOBBIX M HHKEHEPHO-TEOJIOTHIECKUX pabOT Ha apKTUUECKUX meNbdax,
NoKa3alii, 4YTO B MpeAesax MEIKOBOAHOTO apKTHYECKOro menbda mpu riryOuHax Mopst MEHee
100 m razocozepskaiiye 0caJKku pa3BUThl BeCbMa LIMPOKO. ['a3 B 3TUX Ocajgkax MpEICTaBIICH B
OCHOBHOM OHOre€HHBIM METaHOM C He3HauuTenabHOH mnpumecbto CO2, H2S u nap. [lanHble
CEIICMOAaKyCTUUYECKMX MCCIEI0BaHUN OBbUIM IOATBEP)KIEHbl HAOMIOAEHUSMH B KEpHax
TPYHTOBBIX KOJIOHOK M WHXXEHEPHO-TEOJIOTMYECKMX CKBaXHH. B ocaakax HaxoXKIeHHE rasa
OINpEeACIIAETCS 1O CASAYIOIUM IIPU3HAKAM: ITy3bIPEHUE TIOBEPXHOCTH KEPHA, CAMOIIPOU3BOJIBHOE
HaOyxaHHe KEPHOBBIX 00pa3loB, (POHTaHHBIE BBIOPOCHI ra30-BOAsAHON cMmecu u mp. OcoOeHHO
4acTo TPOSIBIICHHE Ta30B (UKCHUPYETCs B JIOHHBIX OCAJKax, TI€ HACHIIICHHE OTJIOKEHHUM
BEpPXHEW 4yacTu pa3pe3a CBOOOJHBIM I'a30M MPOU3OILIO B PE3yJbTaTe TASTHUS MEP3JIbIX TOJL] B

X0JIe TpaHCTpeccuu coBpeMeHHoro Oacceita (Pokoc, 2008)
BozHukaer cienyromiasi cxema HachlIIEHNs Fa30M OCa/IKOB:

— copMHUpOBaHHAS TIPU PETPECCHUU MEp3Jiasi TOJIINA MEP3JIbIX TPYHTOB BBICTYIAET KaK
MOKPBIIIKA, KOTOpasi MPEMsATCTBYET €CTECTBEHHON BEPTUKAIBLHOW MHUTpAIli OMOTEHHOTO

" TCPMOKATAIIMTHUYCCKOI'O I'a3a 13 FJ'IY6I/IHBI BBEPX II0 pa3pesy,

— HOCTUTHYB MMOAOUIBBI Mep3ﬂ0ﬁ TOJIIHU OTOT ra3, HC UMCA BO3MOXHOCTH K JanbHEHIIen

OMHUCCHUH, HAKAIIJINBAJICA 110 HEH B JOCTaTOYHO OOJIBIIIHX KOJIMYECTBAX,

— TocJie Jerpaaliii Mep3JI0i TOJIHM, KOTOpast BEPOSTHO MpoTeKaia JOBOJBHO OBICTPO,
CKONMBIIMINCA MOJ €€ MOAOIIBOM Ia3 Mepepaclpeienuics M0 pa3pe3y BbIIEIEKAINX

IMpoTasdBIINX OCAAKOB.

Camu npoueccsl pa3inoKeHUs: OPraHMYECKOro BEIEeCTBA U, COOTBETCTBEHHO, BBIICICHHUE
OMOreHHOro Traza B IEpUOJ CYILIECTBOBAHUS MEpP3JbIX TOJNII, ObUIM TOYTH IOJHOCTBIO
nojasieHsl. [Ipu mporamBaHMM 3THX TOJII B TPAHCTPECCHBHBIN IMKJI TeMIEpaTypa B paHee
IPOMEP3UINX OCAJKaX CTAHOBWJIACH MOJOXKHUTEIBHON M MPOLECCHl Pa3IOKEHHUs MOrpeOeHHON
OpraHMKU PE3KO AaKTUBU3UPOBAIUCh. JTO TaKXK€ MPHUBEIO K HHTEHCHUBHOMY BBIJIEICHUIO
O6uorenHoro rasza. Pacnpezaenenue ero onpeaensioch KOJUIEKTOPCKUMHU CBOUCTBAMH OTJIOKEHHA.
[Teckun, oOmanmaromue OTKPHITOH 3()(HEKTUBHONW MOPHCTOCTHIO, BBICTYHHJIM IPH 3TOM Kak

KOJUICKTOPBI. I'muaucTeie O6pa3OBaHI/I}I IIpu 5TOM HUI'paJI POJIb ITOKPHBIIICK.
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Bonbmiass 4acte Ta30B, coAep)KAIMXCS B JOHHBIX OCaJKaX AapKTUYECKUX MOPEH,
MnpeacTaBjicHa NPCUMYIICCTBCHHO MCTAHOM. HpI/I 9TOM, I'a30BbIC KOHICHTpPALIUHU, [TI0-BUAUMOMY,
BE€CbMa 3HAYUTCIIbHBI, O UYCM I'OBOPUT NCPCHACBIICHHOCTE MCTAHOM IPHUJOHHBIX CJIOCB MOpCKOfI
BOJIBI (http://www.ras.ru/FStorage/Download.aspx?id=0e8cedcef45f-4645-ab67, Jara
obpamenus: 09.03.2019). Ilo coctaBy 3TO CyxXOW MeTaH, MPEUMYIIECTBEHHO OHOTEHHOTO
IMPOUCXOKACHUA. HpI/IMGCI/I TSOKCJIBIX  YIJICBOAOPOJAOB B HEM BCCbMd HC3HAYUTCIIbHBI.
HpeﬂnonaraeTca, 4TO B TIJIMHUCTBIX OTJIOKCHUAX OH TIIPUCYTCTBYECT B OCHOBHOM B
JUCIICPrUpOBaHHOM BHJEC. HaBHeHHﬁ, CYHIECTBEHHO HNPEBBIMAIOIIHNX THAPOCTATUYCCKOC, 3TOT

ra3 co3gaBaTb HC MOXKCT.

B mecuanbix 00pazoBaHuUSAX raz MOKET 00pa3oBBIBATH COCPEIOTOUYCHHBIC CKOIUICHHUS B
CBOCOOpa3HBIX «MHUHHU-JIOBYIIKax» (PucyHok 12), xoTopele mpuUypOUYEHBI K ITOJOXKUTEIbHBIM
U3rubaM TOJIIHM TEPEKPHIBAIONINX TJIWUH W/WIM MHOTOJICTHEMEP3JIBIX JIBAUCTBIX TPYHTOB, a
TakkKe K JIOKaJbHBIM T[E€CYaHBIM JIMH3aM B TOJIIE MEP3JbIX W/WIM OTHOCUTEIHHO
KOHCOJUANPOBAHHBIX TNIMHUCTBHIX oOpa3zoBanuil (Illaxosa, Cemuneros, 2014; bonmapes u ap.,
1999; Poxoc, 2013). I'a3, coaepskamuiicsi B MUHU-JIOBYIIIKaX, HAPOTHUB, CO3JAET B PsiJI€ CIydacB
JIABJICHUA, 3HAYUTEIBHO MPEBOCXOAIINE TUAPOCTATHYECKOE. [Ipy BCKPBHITUM TaKUX JIOBYIIEK

CKBaXXMHAMH OTMCYAIOTCA BLI6pOCLI ra3a U OTKPBITOC (1)OHTaHI/Ip0BaHI/Ie.
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Pucynok 12. CxemaTHuHbIe MOJIETTU COCPEIOTOUYCHHBIX MPUITOBEPXHOCTHBIX T'a30BbIX
CKOIUJICHUH, MOTEHIIMAJIBHO OMACHBIX C TOYKH 3PEHUS HAIMYKS B HUX aHOMAJIbHO BBICOKOTO
riactoBoro jasiienus (ABII), B pasnuunbix Tunax ocanounsix Toiuy (Poxoc, 2013). a)
ra3oBble CKOIUICHUS B €PMAKOBCKO-KAIMHUHCKUX MECKaX, NePEeKPhITHIX KapIrHHCKO-
JICHUHTPAJACKUMHU ITMHAMU; 0) B IOKAJIBHBIX MECYaHbIX JMUH3aX B TOJIE OTHOCUTEIHHO
KOHCOJIMJAMPOBAHHBIX KA3aHIIEBCKO-MUKYJIMHCKHUX IJIMH U CYTJIMHKOB; B) B IPEBHETOJIOLIEHOBBIX
AJUTIOBUAJIBHBIX MECKaX, MEPEKPHITHIX TOJIOLEHOBBIMU aJUTFOBUATIbHO-MOPCKUMU UJIaMU; T)

MMOAMEP3JIOTHBIC U MCKMEP3TIOTHBIC COCPECAOTOUCHHBIC I'a30BbIC CKOIIJIICHHS.

1 — rIUHBI ¥ CYTJIMHKY, 2 — MIECKH, 3 — MHOTOJICTHEMEP3JIbIC JIbAUCTHIC TPYHTHI, 4 —
COCPEIOTOUYCHHBIC FA30BbIE CKOILJICHUS, 5 — TUCIIEPrUPOBaHHbBIN ra3. I — JeHuHrpajacko-
KapruHCKHe riuHbl, [I — epMakoBCKO-KaIMHUHCKUE NIeCKH, 1] — Kka3aHLEBCKUE MIMHBI U

CYIUNIMHKH, [V — BHYTpEHHHE NTeCYaHbIE JUH3bI, V — FOJIOLIEHOBBIE TJIMHUCTHIE AJUTFOBUAJIBHO-
MOpPCKHE OCafKkH, VI — IpeBHEr0NOIEHOBBIE AJTFOBUAIBHBIC NIECKU, VII — moaMEep310THEIE
ra3oBble CKOIUIeHHUs, VIII— MeXMEP3TI0THBIE Ta30BbIE CKOIUIEHUS, IPUYPOUCHHBIE K IIOPUCTHIM

JIMH3aM MPECUMYIICCTBECHHO IMMECYAHOI'0 COCTaBa.

BenuunHa M30BITOYHOTO  IUIACTOBOTO  JaBiieHUs  (OTHOCUTENIBHOI'O  IJIACTOBOIO
JaBJICHUS) B 3HAYUTENILHOM Mepe OIpenesieTcsl IMJIOTHOCTbIO OTJIOXEHHM MOKphIIKU. B
HacToAIIee BpeMsl BBIOPOCHI Ta3a OTMEYEHbl B A€ HMHKEHEPHO-TEOJIOIMUYECKUX CKBAKUH
TosbKO B [Tedopckom u Kapckom Mopsx. DTy BEIOPOCH! TPOUCXOAMIN € TOPU30HTOB OT 10 10 70
M HHWXKE IOBEPXHOCTH JIHA HA YYacTKax, [JE€ pPa3BUThl DPEJIMUKTOBBIE MHOTOJIETHEMEP3JIbIE
JbAMCTBIE OTIOXKEHUsA. BepositHo, 3aech 30HBI ABIIJ] mpuypouyeHsl K COCpPEIOTOYEHHBIM
CKOIUICHUSM Tra3a B JIMH3aX TajJbIX IMPOHULAEMBIX IE€CYAHBIX OTJIOKEHHU BHYTPU MEP3JION
TOJIIN (MEKMEP3OTHBIE ra30BbIE CKOIJICHNS) WIIN K MOJIOKUTEIBHBIM CTPYKTYpaM KpOBJIU MOJ
MEp3JIOTHBIX  TalbIX  00pa3oBaHMM, O0O0JANAIOUIMX  COOTBETCTBYIOIIEH  MOPUCTOCTHIO
(moxMep3JI0THBIE ra3oBble CKoIuleHus). HamOonee BbICOKHME IaBlIeHHs BO3HHUKAIOT B Cllydae
INPUCYTCTBUSL ~ MEp3JBIX MOPOJ, TaK Kak OHU O0OJaJal0T 3HAYUTENBbHO OoJee BBICOKOMN
IIPOYHOCTBIO M MEHBIIEH NPOHULAEMOCTBIO 110 CPABHEHMIO C MX TAJIBIMU aHAJIOTaMH. BBICOTHI
(OHTAHOB Ta30-BOJSHOM CMECH, BO3HHMKABIIMX IPU BCKPBHITUM TMOJ MEP3JIOTHBIX WU

mesxxmep3noTHbix ABIIJ] nocturanu 10 m u Gonee.

®opMmbl, CBSI3aHHBIE C BHIOPOCOM ra30¢uIroN10B, ObIJIM YCTAaHOBJIEHBI U Ha wIelib(he Mops
JlanTeBbIX, T€ OHU O0paA3yIOT MOJIOKUTEIbHBIE (HOPMBI penbeda, HazbIBaeMble IOJBOHBIE

oynrynnsixu (pingo) (Romanovskii et.al., 1988).
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Pucynok 13. Jlnanmupomnogo0Hbie TOIHATHS HA BPEMEHHOM CEHCMOAaKyCTHYECKOM pa3pese,
nojydeHHoM npoguinorpadom Parasound, mope JIanTeBbIix, OKOJIO CEBEPO-CEBEPO-3ariaTHON

rpanuiisl Ycrh-Onenekckoro yuactka. [To pabore (Romanovskii et.al., 1988) ¢ usmenenusimu.

[To maHHBIM WHXXEHEPHO-TeoJoruveckux wucciaenoBanuii MI'Y Ha o0bektax OAO
«PocHedTh» ra3oHaChIIEHHbIE OTI0KEHUS MPOSBISIOTCA HA BPEMEHHBIX pa3pe3ax 4dallle BCero B
BUJIE PE3KOT0 YBEIMYCHUS aMILTUTY] OTPaKEHUI OTpHUIIaTeIbHON (00paTHOM MO OTHOLICHUIO K
JIOHHOMY OTpPa)X€HHI0) MOJSPHOCTH, BBI3BAHHOI'O BO3pacTaHWeM Ko3((dUIIMEeHTa OTpakKeHUS.
Kpome Toro, moryr HaOmogaTbes S((PEKTHI YACTUYHOTO WA TIOJIHOTO SKPaHUPOBAHUS
ra30HaChIIIEHHBIMA MHTEPBAJIaMH HIJKEJIeXKallled 4acTh pa3pe3a, y4aCTKU CUIIbHO HAPYIIEHHOU
M XaOTHYECKOM BOJHOBOM KApPTHUHBI, IMOTEPH BBICOKOYACTOTHBIX COCTABIISIIOIIUX CIEKTpa

OTPAXXCHHOT'O CUTHAJIA, 3alla3AbIBAHUC PCTUCTPALIUN OTpa)KeHI/Iﬁ OT HMIKCJIC)KAIIUX I'PpaHUII.

Hawubonee omacHbIMH CJI€yeT CUUTATh aMIUIMTYIHBIC aHOMAIHUU THUIA «SIPKOE IMSATHO,
conpoBoxaaronpecss 3h(HEKTOM SKpaHUPOBAHUS pa3pe3a M CHIDKCHHS YacTOThI OTPAKCHUH.
Cormacro (Judd etal,, 1994) nns oOpa3oBaHus aMIUIMTYIHOH aHOMAaIWU JOCTaTOYHO
COIEp)KaHMs Ta3a OT JoJeld NpOoLEeHTa 10 TEpPBBIX IMPOIEHTOB OT 00beMa IOPOBOTO
npoctpaHcTBa. [103TOMY BBISBICHHBIC OJM3MOBEPXHOCTHBIC AMIUTMTYIHBIC AHOMAIUH HE
JIOJDKHBI TIPEJICTABISATh CEPhE3HOM OITACHOCTH CO CTOPOHBI BO3MOXKHOCTH BBIOpOca rasza. Tem He
MeHee, JaKe He3HAYUTEIHHOTO KOJMYECTBA ra3a B 0CaIKaX MOXET OKa3aThCs JIOCTATOYHO IS
YXYIIEHUS WHXEHEPHO-(QU3MYECKUX XapaKTePHCTHK TPyHTa W TIOTEpH €ro Hecylle

CITOCOOHOCTH TIOJT HArpy3Ko#. [lOMOJHUTETHHBIM TMPU3HAKOM aHOMAJIBHOTO Ta30HACHIIICHUS
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paspes3a SIBISIOTCS Ta30NPOSBICHUS HA MOPCKOM JHE. DTO. TaK Ha3blBaeMble, IOK-MapKH -
KparepooOpa3Hble TOHWXKEHUsS B penbede AHA, (QUKCHpYIOUIHMECS Kak 10 JaHHBIM
CeMCMOaKyCTHUECKOT0 MPOQHINPOBAHMS, TaK U MO JAHHBIM THAPOJIOKALNU U 3XOJOTHPOBAHHUS.
B Hacrosiee BpeMs UM MOCBSIIEHAa MHOTOYMCIICHHAS JINTEpaTypa U OHM OOHAPYKHUBAIOTCA B

CaMBbIX Pa3JIMYHbIX YCJIOBHAX U HA PA3HBIX MOPSX.

4.2.5 Celicmuueckue.

I'pynmna celicCMHUECKUX OMACHBIX I€OJOTMYECKUX MPOIECcCOB 00yCIoBiIeHa MIyOMHHBIMU
IIEPEMEIICHUSAMU TOPHBIX MOpOoA. VMICTOYHMK CEMCMUYECKON AKTMBHOCTH HAa HAlICH IUIAaHETE —
BHYTPEHHSAS 3HEprus 3emid. Buabl onacHOCTEH BBIIEIIEHBI B 3aBUCHMOCTH OT Xapakrepa U
CTEIICHU MPOSIBICHUS [AaHHBIX IIPOLIECCOB, BBIPAKAEMOM B CKOPOCTH INEPEMEIIECHHs TOPHBIX

IIOPOJ B 36MHOM KOpe.

['eonornueckyro OMacHOCTb CEMCMHMYECKOTO XapaKTepa MPEACTaBISAIOT 3E€MIIETPSICEHMUS.
Kak MOXHO 3aMEeTHUTh U3 TPEUIOKEHHON KIacCU(MUKAINH, 3eMIempsceHus COMPOBOXKIAIOTCS
OBICTPBIM TIEpEMENICHHEeM TOPHBIX mopoj. Ha mpuBenéHHON KapTe 0003HAYEHBI SIHIICHTPHI
3eMJICTPSICEHU, KOTOpbIe B OOJILIIUHCTBE 3aUKCUpOBaHbl ¢ 70-X TOJ0B, MOCKOJIbKY UMEHHO C
3TOT0 BPEMEHHU CETh CTAHLUN B aPKTUYECKON 30HE CTalla IOCTATOYHO Pa3BUTOM, a MOTPEIIHOCTh

0oOHapy»XeHHs MULIEHTPOB He npeBbimana 40 kM.
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Pucynox 14. DnuneHTpsl 3eMIIeTpACEHUH apKTHUECKOH MaTepuKoBOil okpanHbl Poccun

(Apkruueckue mopsi, 2004).
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CeiicmoakTuBHas 30Ha oT mmienbda mops JlanteBeix g0 OeperoB Mcmanmuu sBisieTCst
y4acTKOM MAacIITabHOTO TMO0sica CPEIMHHOOKCAHHUYECKUX XPEeOTOB, COOTBETCTBYIOIIETO
JUBEPreHTHBIM TpaHUIlaM JUTOCHEPHBIX IUUT. B rayOokoBogHOoi yactm CeBEepHOro
JlenoBuTOrO OKEaHa 30HA MPUXOIUTCS Ha rpedeHb MoABOJHOro xpedTa ['akkens, Mo KOTOpOMy
MpOXOAMT TrpaHura Mexay EBpaszuiickori u CeBepoaMepHKaHCKOW JTUTOCHEPHBIMH ILTUTAMHU.
CpenrHHO-APKTHYECKUN TOSIC SIBJISICTCS €IWHCTBEHHOW B apKTUYECKOM PErHoOHE OO0JIACTHIO
COBPEMEHHON MEXIUIMTOBOM CEMCMUYHOCTH. Bce ocTanbHble OTHOCUTEIBHO MHOTOYHMCICHHBIE
3/1eCh CEHCMOAKTHUBHBIE YYACTKU HE KOPPETUPYIOT C KAKUMH-THO0 MEXKIUIMTOBBIMU IPAHUIIAMHU.
[Tpumepsr Takux 30H — DenHockanaus, apxunenar Illnundepren, mope JlanteBbix, Mope

badduna u baddunosa 3emis, ocrpoa Koponersr EnnzaBersi, bepuHros nponus u ap.

B cooTBeTcTBUM C O3THUM, aKBAaTOPUSIMH, B KOTOPBIX MPEOOJIaAaeT CEHCMHUYHOCTH,
SBIIIIOTCS  akBatopuu Moped bapenneBa, Uykorckoro wu JlamreBwix. Haumbonee spxkumun
MPOSIBICHUSIMU CEHCMUYHOCTH o0O0namaer Mope JlamTeBbIX, KOTOpOE pACIONOKEHO B 30HE
pudTorenesa. OCOOHSIKOM Ha apKTUYECKOM IIeib(e SBIseTCS MpuiIekaiias K ycTbio peku JIeHsl
yacTb Mops JlanTeBbIX, KOTOpasi HEMOCPEACTBEHHO cMblkaeTcss B CeBepHOM JleoBUTOM OKeaHe
¢ xpedTom [akkens, T. e. ¢ o0OmacTeio coBpeMeHHOro pudra. CiieACTBHEM 3TOTO BBICTYIMAIOT
AKTHUBHBIE B HACTOSIIEE BPEMsS PAa3lioMbl U OOJBIIOE KOJIMYECTBO BBIABICHHBIX SIMUIEHTPOB
3eMIICTPSICEHUM CUJIoi 10 6-7 OGayutoB. BomoéMm, oTIHMYaromuics MOBBIICHHOW CEHCMHUYECKON
AKTHUBHOCTBIO, XOTb U OCTAOIIMICS B ATOM KOHTEKCTE MEHEe M3y4eHHbIM — UyKoTckoe Mope.
ONULIEHTPBl 3€MIIETPSICEHUI paclojiokeHbl Ha iore, roro-Bocroke u Yykorke. OpHako,
HE00X0/MMO MOHHMMAaTh, YTO TeJeceCMHUecKasi CeTh (UKCUPYET TOJBKO CaMble CHIIbHBIE
kosiebanus. CelicMMYHOCTh UYyKOTCKOrO MOpsl MMEET BHYTPMILUIMTHBIM XapakTep. Y4YacTOK
CeBepo-AMEpPUKAHCKON JIUTOCHEPHON IUIUTHI PACIOJIOKEH 3[eCh MEXIy JIMBEPreHTHOH (C
3amaZa) ¥ KOHBEPreHTHOW (C BOCTOKAa) TpaHUIaMH, 4YTO OOyclaBiuBaeT (HOPMUPOBAHHE
CJIOKHOTO ToJIsl HampskeHui. [[ns paiiona bapeHuieBa Mopst xapakTtepHa ciabasi celicMuueckas
aKTUBHOCTb, HO BHYTPU HErO0 TaKKe BBIICIAIOTCA 30HBl C BBICOKOM aKTHUBHOCTBIO.
HepaBHOMEpHOE paCIIONOXKEHUE JMULEHTPOB IIPUYPOUECHO K OKPAUHHBIM y4acTKaM aKBaTOPHUH.
BHyTpu rpanun 0apeH11eBOMOPCKON akBaTOPUH K TaKOBBIM OTHocUTcs apxumnenar [lnundepren
W TPUIETAOMIAs] 4acTh MOps, a TAKXKE YYAaCTKU IOBBIIMICHHONW CEHCMHYHOCTH B OKPAWHHO-
menbQoBbIX Kenobax, ocobeHHO B xkenobe @Dpanu-Bukropus. [ToHmkeHHas CelCMUYHOCTB
xapaktepHa Juist MypMmaH-OHUHMapKeHCKON 30HBI, SBIAIONICHCS COWIEHEHHON 007acThio ABYX
CTPYKTYp — bapeHneBoMopckoii TUIHTH U baaTHHCKOTO KPUCTAIUTMYECKOTO MHTa (APKTHYECKHE

mopst, 2004).
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Ot BepxostHcKOT0 XpeOTa 1MoJioca SMULEHTPOB 3eMIIETPSCECHHUN TSHETCS K CEBEpO-3amnay,
IPOXOJUT Yepe3 IPYIIbl OCTPOBOB MOJSAPHBIX Moped u pocturaet nunbeprena u Vcnannuu
(OBumHHUKOBa U Ap., 2007). Hambompias KOHIEHTpAIUs XapaKTepHa ISl 30HBI TOJIBOIHOTO
xpeorta [Nakkens (KymukoB u ap., 2016). Camble cuiibHBIE 3HAYCHUSI MAarHUTYABI UMetoT M=6—7
(Marpunxwuii, 2013). OgauM 13 ¢GakTOpOB BHYTPUIUIMTHON CEHCMUYHOCTH SIBISETCS pa3psaka
HaNpsOKCHUH, TeHEPUPYEMBIX Ha TpaHUIAX IUIMT, B OCJIA0JIeHHBIX 30Hax JuTocheprl. K
OCNabJICHHBIM 30HaM OTHOCSITCSL 30HBI PA3JIOMOB, KOHTHHEHTAJIbHBIE IOJAHOXbS, 00JIaCTU

COWJICHCHUS OKCaHNUYECKON M KOHTUHEHTAJIbHOM J'II/ITOC(bepBI.

Takum 00pa3oM, B POCCHUHCKOM CEKTOpe ApKTHKH BCTPEYAIOTCSI BCE THIIBI
CEIICMOAKTUBHBIX 30H, TO €CTh, KAK MEXKIUIUTHBIC, TAaK U BHYTPUILUIUTHbIE. CEeCMOAKTUBHOCTh
Mopsi JlanTeBbIX OTHOCHUTCS K MEPBOMY THILY, & KO BTOPOMY THILY CIEAYeT OTHOCHUTH 30HBI
MOBBIIIEHHOW CEMCMUYHOCTU KOHTHHEHTAJIBHOIO CKJIOHA, B MPEAENIaX KOTOPOro PacloIOXKEHbI
akBaropun Yykorckoro u bapennesa mopeii. HeoOxomumo 106aBUTh, YTO OCHOBHOW MPUYMHON
CEICMHYHOCTH MOCJIEIHUX JABYX MOpPEW SIBJISETCS YaCTHUYHAas pas3psi/ika B OCIA0JIEHHBIX 30HaX

HANPSDKEHUH, KOTOPhIE HAKATUTMBAIOTCS B MEKIUTHTHBIX 30HAX.
4.2.6 Cybsepmuranvhvie 08UNCEHUsL 36MHOU KOPbL.

Bonbmioil omacHOCTM NaHHBIA BHJ TEOJOTHYECKON OMacHOCTH He mpeactarisieT. OmHako,
MCIJICHHBIC nepeMemeHI/m l"OpHI)IX HOpOI[ CyHIGCTBeHHO onpe):[en;ﬂoT HNHTCHCUBHOCTH I[perFO

OIIaCHOT'0 T€0JIOTHYECKOTO Mpolecca — abpasuu.
4.2.7 L[ynamu.

IlyHamMH B aKBaTOPUAX AapPKTHYECKUX MOPEH SBIACTCS HEIOCTATOYHO H3YUYECHHBIM
BOMPOCcOM. YTOOBI KOPPEKTHO JaBaTh CTATUCTHYECKYIO OIICHKY IS JMHAMHUKU JIaHHOTO
nporiecca, HEOOXOJUMO HMMETh MHOTOJICTHHE HaOmoaeHUs. OIHAKO, OHHU COMPOBOXIAIOTCS
CJIOKHOCTBIO OCYIIECTBJICHHUS, TOCKOJIBKY apKTHUECKUI PErHOH MAJIOHACEIEH U UMEET CYPOBBIE
KIuMaTtudeckue yciaoBus. IIpemanmaraemoe aBtopamu ctatbu (KymukoB u np., 2016) cpemctBo
MOJYYCHHUsI JIaHHBIX OIICHOK OMAcCHOCTH BO3HHMKHOBEHHSI I[yHAMH B POCCHICKOM CEKTOpE

ApKTI/IKI/I ABJISICTCS YUCIICHHOC CUCHAPHOC MOJCIIUPOBAHHC.

Kak wu3BecTHO, 3a IyHAMU NPUHUMAIOTCA KaTacTpOoQUUECKHE OKEaHCKHUE BOIHBI,
uMermme nepuoa ot 1-2 MuH 10 2-3 4 u macmTabe B MPOCTPAHCTBE OT HECKOJBKUX COTEH

METPOB /10 HECKOJIBKUX COTEH KMUJIOMETpOB. BonHBI IlyHamMu oOpa3yroTcsl 3a CHET JOCTaTOYHO
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OBICTPOrO  BBITECHEHMsSI  BOJHBIX  MacC  M3-32  CEHCMOTEKTOHMYECKMX  KOJICOaHMIA,
TPaBUTALMOHHBIX MPOIECCOB (OOBAIBI M OIOJI3HH), a TAKXKE JOHHBIX HM3BEPKEHUH. 3a4acTyio
CJIO’KHO BBISIBUTH TPOIECC, SBIISIONIMICS OCHOBOIOJIArarolleid NpUUMHON IIyHAMH, a UHOTJA —
cTpaTu(UIMPOBaTh JAaHHBIE MPOLIECCHl B CHIIy WX OAHOBpeMeHHOro BoszaeictBus (Kymukos u

ap., 2016).

OnacHOCTh IIyHaMM B ApKTHUKE HE CUMTAETCS 3HAYUTEIBHOM W HE IIPEICTaBIISIET
CEpbE3HON YrpO3bI, YTO MOXHO OOBSCHUTh HH3KOM CEHCMUYECKOW AaKTUBHOCTBIO. Takike
HEOOXOUMO YYHUTHIBATH TOT (DAaKT, YTO PETHOH SIBISICTCS MAaJjO3aceleHHBIM, a CETh
BBICOKOYACTOTHBIX HAOJIO/ICHUI 3a ypoBHEM Mopsi orcyTcTByeT (KymukoB u ap., 2016). Otu
(bakTopbl HE MAIOT BO3MOKHOCTH OBITH OCBEIOMIIEHHBIM O MPOSBICHHUH LIYHAMH Ha MOOEpEXbe
apkTuueckux Moped. Celyac aKTyalbHOCTh JaHHBIX HCCIEAOBAaHUN BO3POCIA, IMOCKOJIBKY

APKTUYECKHH 1IeTTh() 5KOHOMUYECKH OCBANBACTCS.

B pamkax ucropuyeckoro o63opa mpooiaemMsl ObIIO BBISICHEHO, YTO MOXO0XKHE Ha IyHAMH
SBIICHUS HEOJHOKPATHO HAOMIOAANNCh HA AapKTHYECKOM MoOepexbe HE TaK YKH JaBHO.
Hanpuwmep, B pa6ote (ITogropnas, 2005) ynomunaeTcst 06 «y»KacHOM COOBITUN», CIYUYHUBIIEMCS
B 1888 r. B cene Kamkapanusl (MypmaHnckas obnacts) Ha nobepexbe bemoro mops. 3areck
BOJIHBI JIOCTUTHYJI BBICOTHI B HECKOJIBKO MeTpoB. B Kamkapannax Osu1o yanutoxkeno 6 u3 25-30
JIOMOB, cHeceHo 27 amOapoB ¢ mpunacamu, 11 6anp u norepsiHo 40 Manbix cynoB. CorjacHo
JaHHOH palote, BOJHA IyHamH, oOpymuBIIascs Ha Kamkapanis! B 1888 r., 6bu1a BO30YXIeHA
IOJIBOJIHBIM OIIOJI3HEM, KOTOPBI, BEpOsATHO, ObUT BbI3BaH 3eMieTpsiceHueM. B pabGore A. A.
HuxonoB no6amisier, uTo BoJHBI IyHaMu B benoMm Mope gukcupoBaiuck HE OJuH pa3: B 1627,
1635, 1888 u 1967 rr. B wactHoctH, B Mae 1967 r. B 3anannoii yacty KaHnmanakIICKOro 3ajinBa
IPOM30LIIO 3eMileTpsiceHre MarHuTyaou 4,1 (+0,2), KoTopoe COnpoBOXKIAIOCH 3HAUUTEIBHBIM

I[yHaMHU.

Onupasich Ha yXe€ WU3JI0KEHHBII BbIlIe MaTepHall B OMMCAHUU OMACHBIX I€OJIOTMYECKUX
IIPOLIECCOB, B POCCUMCKOM CEKTOpe ApKTUKM M 30HE IIenb(a HauOOJBUIYI0 ONAaCHOCTh
BO3HUKHOBEHUSI I[yHAMH CEMCMOTEKTOHHMYECKOTO TeHe3Wca TMPEeACTaBISIOT TOCIEACTBUS
3eMIICTPSICEHU, BO3HHMKAIOMIMX B 30HE MOABOAHOro xpebra [akkenms. Xpeber sBisercs
BOCTOYHOM 4acThio CpeIMHHO-APKTUYECKOTO Mosica. Y CTAHOBJIEHO, UTO B ATOM 30HE BO3MOXKHO
BO3HUKHOBEHHE 3emileTpsiceHnid marHutyaou 6,5-7,0 u 7,5. IlocaeacTBusi 3eMIIETPSICEHHUI C
SIUIIEHTPOM MOJI THOM MOps B pailoHe XxpeOTa ['akkenst MOTyT HMpOSBISATHCS HA apKTHUECKHUX

nobepexbsix Poccun (Kynukos u ap., 2016).

47



Kpome Toro, omacHoCTh LlyHaMH HCXOJIUT TaKkKe U OT PEAKUX 3€MIIETPSICEHUH, Ooyaru
KOTOPBIX PACIOJI0KEHBI 110JI KOHTUHEHTAIBHBIM CKJIIOHOM IIIyOOKOBOJHOW BHaauHbl CEBEPHOTO
JlenoBuTOoro okeaHa u 1oj MOJHOKbEM KOHTHMHEHTA. DTO OOBSCHSIETCS BBICOKON BEPOSTHOCTBIO
3]IeCh CXO/JIa MOIBOJHBIX OMOJ3HEH B pe3ylbTaTe 3eMIIETPSICEHUS, KOTOPbIE MOT'YT MHOTOKPaTHO
YCUJIMBAaTh BO3HUKHOBEHHE I[yHAaMU CEMCMOTEKTOHMYECKOro mpoucxoxaeHus. Haubonee
JIOCTOBEPHBIE CBEICHHS O NPOSBICHUM ILYHAMH B ApPKTHKE CBS3aHBI C OOHapy)KEHHBIM
reojoramMy INOJABOAHBIM onoji3HeM CToperra, pacroyIo)KEHHBIM Ha KOHTHHEHTAJIbHOM CKJIOHE
Hopexckoro mopst u obpazoBaBmumMcst 8200 ser Hazan. Criempl OTIOKEHHM, OCTaBICHHBIX
BOJIHAMU I[yHaMU Ha MOOEpexbe, MOKa3bIBAIOT, YTO MAKCHUMAJIbHBIA BEPTUKAJIBHBIA 3aIlJIeCK
nyHamu mor gocturath 20 M. CremoBaTenbHO, B apKTUYECKOM PETMOHE T'eHEepalus BOJIH
I[yHaMH{, BbI3BaHHAsl CXOJOM IOJIBOJAHBIX OIOJI3HEW BIIOJIHE BeposiTHA. DakTOpoM, KOTOpPBIH
POBOIUpPYET 00pa3oBaHUE JAaHHBIX OMOJ3HEH, MOTYT SABISATHCS CEIMMEHTAI[MOHHBIE MTPOLECCHI,
CBsI3aHHBIE ¢ 00pa30BaHMEM KOHYCOB BBIHOCA BEJIMKUX CHOUPCKUX PeK, Takux kak O6u, Enuces

u Jlens! (Kynukos u ap., 2016).
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I'naBa 5. PaiionHupoBanue mnojasipHbix Mopeid Poccum mno xapakrepy mnposiBJeHHUS

reoJIOrH4ecKuX ONnacHocTeu.

YroObl  OCyHIECTBUTh  PAMOHMPOBAHME  HUCCIEAYEMOIO  PErMOHa  HEO0XOAUMO
paccMaTpuBaTh BCE MAaKCHUMAJIbHO OIACHBbIE SK30T€HHBIE W HHAOIEHHBIE TI'€0JIOIMYECKHE
IPOLIECCH], YYUTHIBAS MPOSBIAEMYI0 MHTEHCUBHOCTb. IlocienHss XapakTepu3yercsi CTENEHbIO

HOpa)KéHHOCTI/I AKBATOPHHU WM CYHIU JAaHHBIMH IIPOLECCCaMU.

PaCHpOCTpaHeHI/IC TCX MM HWHBIX OIIACHBIX TICOJIOTHYCCKUX IIPOLUCCCOB HAMNPAMYHO
3aBHCHUT OT KJIMMAaTHYECKUX (PAKTOPOB M r€OJOrHUECKOr0 CyOCTpaTa TEppUTOpUU. BOIBIIMHCTBO
T€0JIOTHYSCKHUX OMACHOCTEH SIBISIOTCS 30HAIbHBIMU. K TIpUMepy, MOBOJILHO BaXKHOE 3HAYCHHUE
UMEET KPUOJHTOJOrHYecKas 00CTaHOBKA. Tak, MHOTOJIETHEMEP3JIbIe MOPO/IbI 3aHUMAIOT OoJiee
60% Ttepputopun Poccum (B Cubupu — 80%) (3actpoknoB u ap., 2005), ¢ yem cBs3aHO
IIMPOKOE PACHPOCTPAHCHUE M MHOr000pa3We OMACHBIX T'€OKPHOJIOTHYSCKHX IIPOLECCOB.
A30OHAIBHOCTh CBSI3aHA C HIOTCHHBIM MPOUCXOXKICHHEM, MOP(OCTPYKTYPHBIMHU 3JIEMEHTAMH,
JMTOJIOTHEH. A30HAIbHBIC MPOIECCHl MMEIOT SHAOTCHHYIO MPUPOAY, a TakkKe O0YCIOBICHBI
MOP(OCTPYKTYPHBIMH  COCTABJISIFOIIMMH M BEIIECTBEHHO-TEHETHYECKHM  PaclpezesieHHeM
HOPO/I.

Ha 3eMHON MOBEPXHOCTH MOXET TIJIABEHCTBOBATh HE CIUHCTBEHHBIA T'€OJOTHMYCCKUI
nporecc, a KOMIUIGKC Cpa3y HECKONbKMX. OHM MOTYT OTHOCUTBhCS Kak K OJHOH, Tak W
HECKOJIBKMM TpYIlaM B TPUBEAEHHON Kiaccupukamuu. Takke CileayeT OTMETUTh, YTO
NPOSIBJICHHE OJHOTO TEOJIOTHYECKOTO MPOIecca MOKET NPUBOIUTH K TOSBICHUIO IPYTHX,
0o0pa3ys IIeMOYKYy MEUIEHHO WJIM OBICTPO TEKYIIMX IMPOILECCOB. [IpOCTBIM MPHUMEPOM 3TOTO

CIIYKUT 06p330BaHI/Ie OIIOJI3HEH MocJIe 3CMIICTPACCHHUA.

Ha reonmormueckuii cyOcTpaT BO3AEHCTBYIOT KakK aTMOC(EpHbIE COCTaBISIONIUE B
npUOpeXHBIX 30HAX, TaK U ruapochepHbie B 30HaxX menbda. [mapoannamuueckoe Bo3eiicTBre
ABJIIETCS. CaMbIM aKTUBHBIM M IOBCEMECTHBIM, IOCKOJIbKY OMNpEeNIeT HMPHUPOAY IMPOILECCOB

TUTONMHAMUKH (3aCTpOXXHOB | Jip., 2005).

B cootBerctBum ¢ (3acTpoxHOB M ap., 2005), MmO CO3MaHUIO KapT TEOJOTHYECKUX
OMacHOCTEeM NpHUHSATA IIKajda JUisl OLEHKW TEPPUTOPUU B OTHOUIEHUU MPOSIBIECHHBIX OIMACHBIX

TCOJIOTMYCCKHUX MMPOUCCCOB. Brigensatorcs CJICAYIOIIUC TUIOMAau:

— YCJIOBHO HCOIIACHBIC,
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— MaJIOOIIACHBIX
— OIIACHBIX;
— BBICOKOOITACHBIE.

UM cootBercTBytoT uHAeKchl oT | mo |V. Bce BhllienepeyuciieHHblE TEPPUTOPHUH

OTOOPaXKAFOTCS IIBETHOW 3aJIMBKOM CJICIYIOITUX I[IBETOB COOTBETCTBEHHO:
— 3€JICHOM;
— KEIITOM;
— OEXKEBOM;
— KOpUYHEBATO-KPACHOM.

B pamkax pailoHUpOBaHUsS TOJISIPHBIX MOpPEH MO TIEOJOTMYECKHM OMACHOCTSIM
WHTEPECYIOT IUIOMIAaM PAaHOHUPOBAHUS MOCICAHUX TPEX TpymHi (MajlooMacHble, OMACHBIE U
BBICOKOOTMACHBIE), MOCKOJIbKY OIACHBIE I'€OJOTHYECKHE MPOLECChl MPECTABIAIOT HA JAHHBIX

TCPPUTOPUAX IOTCHIUAIIbHYIO OITACHOCTD.

[TepBas rpyrmma BKIIOYAET TaKUE MPOIECCHI C JUTUTEIBHBIM U MOCTEIIEHHBIM Pa3BUTHEM,
KaK MOpPO3000OHHOE pacTpecKMBaHWE, KPHUOTEHHOE IIy4€HHE, OSK3apallMOHHbIE MPOLECCHI,
KOTOpBIE TPUYUHSIOT COIUAIBHO-DKOHOMHUYECKHH ymiepO, Hampumep, pasHbIM —THUIIAM

TpyOONPOBOJIOB U MPH NMPOBEJCHUN CTPOUTENIBHBIX U MPOMBIIIIEHHBIX Pa0OT.

Ko Bropoii rpymnme cieayer OTHECTH T€ IPOLECCHI, KOTOpble NPOTEKAaOT Hamboiee
aKTUBHO — IIEPEHOC OCaJKOB, TepMOaOpasuio, OMOI3HH, OCBINIH, YacTO BBI3BIBAIOILUE YXKE
Yype3BblYaliHbIE CUTyallud. TeM He MeHee, B 30H€ HUX MOTCHLIMAIBHOTO Pa3BUTHS BO3MOXKHBI
CTpOUTENbHbIE pabOTHI, HKCILTyaTallsl HHKEHEPHBIX COOPYKEHHM, HaX0XJIEHHE YesloBeKa MpU
MPOBEJICHUH 3AIIUTHBIX MEPOIPUITUN, IPETOXPAHSIOIMINX OT HEraTUBHOIO BO3AEMCTBUSI TaHHBIX

IIPOIIECCOB.

JUig TpeTbel IpymIbl XapaKTEPHbI IPOLECCH], MPUBOASAIINAE U3-32 CBOEH BHE3AIIHOTO
HACTYIUICHUSI ¥ TYOUTEIBHOTO JeHCTBUS K KaTacTpoPpUUECKUM nocneAcTBUsIM. MiMu MoryT ObITh
00BaJIbl, OIOJI3HH, 00OBAJIBI JIEAHUKOB, 3€MJIETPSICEHUS, 3aTOIUIEHHUE, 3a4acTyI0 COIIPOBOKAAEMbIE

MHOT'OYHCJIICHHBIMHU YCJIOBCUCCKUMU KEPTBAMU.
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Onnako, HEOOXOIMMO TOHHMMaTh, YTO JIOOOH MPOIECC MOXKET OBITh OTHECEH K
HCCKOJBKUM KJIaCCI/I(I)I/IKaI_[I/IOHHLIM prrIHaM B CBsI3H C KpOHOTHI/IBOﬁ OI.[GHKOI;'I HEraTuBHOI'O
BIUSIHUS TEOJIOTMUECKUX IIPOLECCOB, KOTopass TpeOdyeT yué€T pas3HbIX BPEMEHHBIX U
MIPOCTPAHCTBEHHBIX (PAKTOPOB UX PACIPOCTpaHEHHSA. B COOTBETCTBHHM ¢ MUPOBOM CTaTUCTUKOM,
TEPPUTOPHUH, IIOMABIINE TIOJ] BO3ICHCTBHUE 3EMJICTPSICEHUH, HECYT CaMblidi 3HAYUTEIbHBIN
MaTepHaJbHBIN yiepO. YUacTKu CyIId WIM aKBaTOPHiA, UMEIOIINE MArHUTYIbl OTEHIIMAIBHBIX
3eMJIeTpsiCeHU Oosiee 7 OTHOCAT K BBICOKOOMACHBIM, a C MarHUTyAaMu OT 5-6 10 7 — K

omnacHbIM (3aCTpOXKHOB U Jp., 2005).

VuuteiBas TO, YTO MArHuTyabl SCMHeTpHCCHI/Iﬁ BbIIIE 7 0aIoB OTCYTCTBYIOT, BBIJICJIUTDb
BBICOKOOIIACHBIC IIOMaan HMCCICAYEMOIo peruoHa HCE MNPCACTABIACTCSA BO3MOKHBIM. B
KOHCYHOM CUYECTC, MBI 6yz[eM HUMCTHh TOJIBKO MaJOOIIaCHBIMHM H OIIACHBIC ILJIOIIAIaH. HOBTOMY
H6H60006p213H0 pacCMOTPECTh HWHTCHCHUBHOCTD IIpouecccoB u CO31aBaThb KapTOCXEMY

paﬁOHHpOBaHHH YK€ UMCHHO 110 UHTCHCUBHOCTH ITPOSABJICHUS.

IIpu mnocTpoeHun KapTocxembl (PaKTOpaMu, IO KOTOPBIM OYAET OCYIIECTBIATHCA
palloHMpOBaHHE MOJSAPHBIX MOpEH, SBIAIOTCA OIACHBIE T'€OJOrMYEcKHe Ipouecchl. JlaHHbIE
(dakTOpbl JIErTM B OCHOBY KapTOCXEMbl TI'€OJOTMYECKUX ONAacHOCTeH. ABTOPOM pabOThI

BBIJICJICHO 7 TaKuX (pakTOpOB:
— ra3bl Pa3INYHOTO TeHE3HCA;
— I'paBUTALIMOHHEIE [IPOLIECCHI;
— MPOSIBJICHHE MEP3JI0THI;
— TUIOIIA]IH JIEJIOBOTO BHIMTAXUBAHUS;
— AKTUBHBIC MPHUJOHHBIC TCUCHUA U ICPEHOC OCAZIKOB,
— TepMoadpasus;

— re0OJMHaMHUYCCKUC PO CCChI (3CMJICTp$ICCHI/I$I).
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[paBUTaLMOHHBIE NPOLLECCh - PaHNLbI COBPEMEHHOI
cywn

a3kl pasfMYHOro reHesnca locypapcTeeHHas Mopckas
rpaHvua PO un Hopseruu

AKTUBHbIE NPUAOHHBIE TEUEHUA
/ W NepeHoc 0Cafikos Bposka wenbda
l:] Mepznota E Pasnom

JNeposoe BbinaxuBaHue

Tepmoabpasusa

reOﬂVIHaMVI'JeCKVIE npoueccs!
(3emnetpscenus)

.........

Pucynok 15. KapTocxema onacHbIX IT€0JIOTHUECKUX IPOLIECCOB POCCUMCKOM APKTUKH.

CremneHb OLCHKU MHTCHCUBHOCTHU IPOABJICHUSA T'COJIOTHYCCKUX OIIACHOCTEH 3aBHUCHUT OT
KOJIMYCCTBA Q)aKTOpOB Ha O,[[HOﬁ 1 TOH XKe TECPPUTOPUH. AxTuBHOEC MIPOABJICHUC TTOAPA3YMEBACT

JeSTeIIbHOCTH OoJiee 3 (hakTopoB, yMepeHHOE — HEe MeHee 2, a cinaboe — 1.
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WHTEHCUBHOCTL NPOSBNEHUS

OnacHbIX reonornyeckux paHnLbl COBPEMEHHOM
npoueccos - cywm

AKTWUBHOE MposiBieHne locyaapcTeeHHas mopckas
(3 v 6onee dakTopos) rpaHuua PO u Hopserun

b P YMepeHHoe nposienienme
== % (nsa dakTopa) Bposka wenbtha

Cnaboe npossnexve
(oawH dakTop) IS:‘ Paznom

Hosas 3emnsa

*ﬁ) ueocrpoaa

4

Pucynok 16. Kaprocxema paifoHupoBaHus MoJsipHbIX Mopel Poccun o xapakrepy nposiBIeHHsI

OINACHBIX I'COJIOTHYCCKUX MMPOUECCOB.

Kaprocxema pailoHMpOBaHHS aKBaTOPHM MO MPOSBJICHUIO OMACHBIX TI'E€OJOTHYECKUX
IOpoIeccoB  OTOOpakaeT  oOlIMe  3aKOHOMEPHOCTH  IUIOIAJAHOTO  PaclpOCTpaHEHMS
reOJIOTUYECKUX OINAacHOCTEH. X MOYKHO HMCIOJIB30BaTh Kak BCIOMOIATEIbHBIA pecype A
OCYIIECTBJICHUS! TPUPOJOOXPAHHOM MAESITEbHOCTH, CTPOUTEIBHBIX paboOT MO pa3MEUICHUIO
00BEKTOB PAa3HOLEIEBOIO HCIOJb30BaHUS M, KOHEYHO XK€, HENOCPEJACTBEHHOIO H3yYeHUs
re0JOTUYECKUX OINACHOCTEW M pa3pabOTKU MEPONPHUSITHH MO 3allUTe OT MX MOCIEACTBHMA.
Wndopmanus, cogepxaiiasics B HOTYYEHHBIX KapTOCXEMax, MOXKET OBbITh IIMPOKO MCIIOJIb30BaHA
B paMKax peLIeHHs OSKOJOTO-T€OJOrMYECKHX MpOoOJieM COBPEMEHHOCTH  Pa3InYHBIMU

CIeNUaIuCTaMy B 00JIaCTH HayK O 3emIie.
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3akJjaroueHue.

OcHOBOH UIIJIOMHOW pabOTHl IMOCTY)KWJIO 3HAKOMCTBO C HAy4YHOW JIMTEpATypoud B
00J1aCTH TEOPUU M METOJAMKU M3YUYECHHs OMACHBIX T'€0JOTHMYECKUX MpoleccoB. B Heil mpuBeneHa
uX Kiaccuukanus, MpOaHATU3UPOBAHBl OCHOBHBIE OCOOCHHOCTH OITACHBIX T'€OJOTHYECKHX
MPOLIECCOB B IMpenaenax apkTuyeckux mopeil Poccuu. Pe3ynbTaThl pacCMOTPEHHBIX JAaHHBIX
XapaKTepU3yIOT COBPEMEHHOE COCTOSIHUE HW3YYEHHOCTH MPHUPOABl U MEXaHW3MOB pPa3BUTHUS
OMACHBIX T'€OJIOTUYECKUX IMPOIECCOB, BIUSHUE PA3JIMYHBIX MPUPOTHBIX (PAKTOPOB HA HX

oOpa3oBaHue.

B Hacrosimee Bpemsi B poccuiickoil ApkTuke pa3BuBaercs CeBEpHBIM MOPCKOM ITyTh;
PETHOH SIBJISIETCS  BBICOKOIIEPCIEKTUBHBIM Ul IIOMCKAa MECTOPOXACHHUH YIJII€BOJOPOIOB.
[TosTOMY HM3ydeHHe reoJOrHuecKuX OMacHOCTEN U MEXaHU3MOB X (POPMHUPOBAHUS HEOOXOUMBbI
s obecriedeHus] 0E30IaCHOCTH M PALMOHAIBHBIX IIOAXOA0B B 0O0JACTH OCYIIECTBIIEMON

IEATEILHOCTH.

B xone paboTsl OBUIO TIOKAa3aHO, YTO T€OJOTHYECKUE OMACHOCTH B apKTUYECKUX MOPSX
Poccun mpuypoueHbl K ONpenes€HHBIM YCIOBUSAM, IPOSBISAIOTCA C Pa3HOM aKTHUBHOCTBIO U

MOT'YT HAXOJUTh 4ETKOE OTPa’XCHUC B penbe(I)e H TOJIIC YCTBCPTHUIHBIX OTJIOKEHUH.

ABTOPOM  BBIIYCKHONH  KBaJM(HUKAIMOHHOM  paboThl  Obula  OCYIIECTBJIEHA
KapTorpaguueckasi MHTEpIpeTalns TEOPEeTHUECKUX U NMPAKTHYECKHMX MaTepUalIOB Pa3IUYHBIX
uccienopareneil. Pe3ynbraroM AaHHON JESTENBHOCTU SIBISIOTCSI UTOTOBBIE KapTOCXEMbI: 1)
OMACHBIX T'€OJIOTMYECKHX MPOLECCOB POCCUUCKOW ApPKTHKH; 2) pallOHMpPOBAHUS MOJISIPHBIX

Mopeﬁ Poccuu no XapaKTePy MPOABJICHUA OITACHBIX I'€OJIOTHUYCCKUX IMPOLCCCOB.
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