KOMMEHTAPUU

B nanHo# pa3paOoTKe NpeCTaBICHbl MAMEPUATIbL HOBO20
HANPAagGIeHUA METUOPAUUU 3EMENb — KOMNIAEKCHAA MeTUOPAUUs
3emeindb 0e2a3upo8aHHbIX IHOO2EHHBIM 6000P00OM.

AHanmm3 myOauKaIui mo 3tou Teme (cM. bubnmorpaduyeckuii
ykazarenb bubdnuoreku um XKeneznora PI'AY MCXA) nokazain, 4Tto
MPOIIECC FHJIOTEHHOM JIeTa3alliid MOKET OTPUIIATEIBLHO BIUSThH Ha
MOYBEHHYIO OMOTY, HAPYIIATh CTPYKTYPY MOUBBI, U3MEHSThH €€
KUCJIOTHOCTh Y NP UHTEHCUBHOM BECEHHEM CTOKE MPUBOJUTH K CMBIBY
MMOYBEHHOTO cJ10s1. Takue sBIeHUs 0COOCHHO OMmacHbI B YepHO3eMHOM
30HE, TOATOMY HEO0X0IUMO pa3padaThiBaTh METO/IbI M TEXHOJIOTUH
KOMIUIEKCHOW MEIMOpalu Ha 3TUX 3€MIISIX.

B cBs131 ¢ Te€M, UTO TEMA SBIIAETCS HOBOU U B LIEJISIX O3HAKOMIIEHHUS
00J1€€ MUPOKOro KPyTa, Mbl IPEACTaBIsieM COOPHUK T€3UCOB JOKJIA0B
CemuHapa, — KOH(pEpEeHIINH, BBITYIIEHHbIN [ eoornueckum
dakynbTeToM MI'Y, Ha KOTOPYIO OBLIN MPUTJIAIICHBI U COTPYHUKHU
[Ipo6nemuoit nabopatopun PITAY-MCXA.

Pazpabotku I[IpobiemHol 1abopaTopuu, 10 3TOMY BOIIPOCY,
npeacTaBieHsl Ha cTp. 91 u 92 CoopHuUKa.






Marepuaasl XXXIII 3aceqanusa Beepoccunickoro
MEKIUCHUIIMHAPHOIO0 CeMUHapPa-KOH(pepeHIIuU
reoJIOrM4eCcKoro u reorpapuueckoro GpaxkyjabreToB
MI'Y umenn M.B. JlomoHocoBa
«Cucrema Ilianera 3emis»

Mockea, 2024



CUCTEMA MNJAHETA 3EMJIA

YK 551.583: 551.590
BbbK 20.1 26 26.3 26.32 71 72.3 87.1
C95

C95  Marepuaast XXXIII 3aceqanmsa  Bcepoccuiickoro  MeXIMCHUIIIMHAPHOIO
ceMHHapa-KoH(epeHIMH reoJI0ru4eckoro u reorpagudeckoro pakynbreros MI'Y
umenun M.B. JlomonocoBa «Cucrema Ilnanera 3emus» / pea. B.JI. CbiBOpoTKHH,
A.IO. Peterom, A.O. ArubajioB. — M. U3nareanctio Ilepo, 2024. — 95 ¢. — 1,45 MG.
[DnexkTponHOE U3IaHuE].

ISBN 978-5-00244-211-9

B cbOopuuke mnpuBefeHbl KpaTKME TE3UCHI AOKIAAO0B 33-ro 3acelaHus CeMHHapa-
koH(pepenmn «Cucrema [lnanera 3emisy, nposenernoro ¢ 30 sHBaps mo 2 ¢espans 2024 1. B
MI'Y umenu M.B. JlomoHnocoBa. B pabore cemuHapa-kOHGEPEHIUH TPHUHSIN YYacTHe
WCCJIEZIOBATENN U3 pa3HbIX ropofoB Poccun u 3apyOexsns, npeacraBupiire 6osiee 70 HOKIAA0B,
MOCBSIICHHBIX aKTyallbHBIM BOINPOCaM JAMHAMUKH Pa3HbIX reorpaduueckux 0005I0YeK 3eMIIu.
beuta opramm3oBana pabora 4 cekmuii: «Atmocdepa u ruapochepar, «buocheparn, «SAnpo,

MaHTHS, 3eMHast Kopa» u «Corocdepar.

IIporpaMMHBIii KOMHTET CEMHHAPA-KOH(EPEeHIHN:
B.JI. CeiBopoTkuH (mpeacenareinb) — J. I.-M. H., B. H. C. KaQ. NETPOJIOTMH H
BynkaHosoruu MI'Y nmenn M.B. JIomoHOCOBa;
A.IO. Pererom — 1. T H., ipod. kad. pusnueckoit reorpaduu u nanamadrosenenns MI'Y
umeHu M.B. JlomoHOCOBa;
A.O. Aru6anoB — K. I.-M. H., C. H. C. kKad. nuHamMuueckor reosiorud MI'Y umenun M.B.

Jlomonocoga; c. H. ¢. Uuctutyta pusuku 3eminu um. O.1O. [lImuara PAH

Domoepaghus Ha obnoxicke npedocmasiena B.A. 3atiyesvim.

YIK 551.583: 551.590
bbK 20.1 26 26.3 26.32 71 72.3 87.1

ISBN 978-5-00244-211-9
© Astopsl, 2024



CUCTEMA MNJAHETA 3EMJIA

Conepxxanue
Aru6ajoB A.O., CenuoB A.A. O01mue 4epThl TeOJIOTHYECKOT0 CTpOeHUs, penbeda 6
U COBpEMEHHOM celicMuYHOCTU BynkaHoB HeBano-nens-Pyuc u Dnpdpyc
ArubanoB A.O., CenuoB A.A. BrineneHue celicCMOAaKTHBHBIX Y4YacTKOB OCTpoBa 8
Caxanun u CeBepo-3anaanoro KaBkasza nmo qjaHHsIM MOp(OMETpUYECKOTO aHaIH3a
penbeda
AxonsiH A.P., Aru6asoBa A.Jl. KpearuBHbie kiacTepbl Kak 4acth JaHmmadra 9
coBpeMeHHoro ropozaa B Poccuu (Ha npumepe ropoga Konomna)
Anexkceea H.I. O BO3MOXHOCTM TIIPOTHO3a HU3BEpKEHUU BynkaHoB u 11
3emiteTpsiceHuil. O030p HAITUX MCCIICIOBAHUI
AMupxkanoB A.A. DoCKOpUTHl U POJUHTUTHI KEIE30PYAHBIX MECTOpPOXAeHUM 12
Amnrapckoii npounImn (Cubupckas miardopma)
Amup:kanoB A.A. Hoswii Bun auddepenuumanuu (pockoputsl xkenesopynnbix 14
MeCTOpOXKAeHU AHrapckoit nposunuu, Cudupckas miardopma)
AntonoBckass T.B. Ponp TekroHmdeckux pasznoMoB B (opmupoBaHuu 3ancxked 16
He(TH U Ta3a
ActapbeB . A. [ToBepXHOCTHBIN JIUK U TTyOMHHAS T€OAMHAMUKA 3eMIIU 17
banamos I.P., Aru6amgoB A.O., CennoB A.A. O1neHKka cTeleHH TeKTOHHMYeckon 19
pa3npoONeHHOCTH  BepxHeH dactum  Jutocdepbl  octpoBa CaxainwH 10
reoMOp(OTIOTHUECKUM JaHHBIM
Bapenb6aym A.A. O gaByxcraguitHomM oOpa3zoBaHnun ConHeuHoW cuctemsl, 21
¢dopmupoBaHUU TeocPepHBIX 000JI0YEK IUIAHET W HPOMCXOXKACHUHU JIUTOChHEpH
3emin
Be3pykoB JI.b., CuneB B.B. AHomasibHO OOJBITION MOTOK TEIIA U3 HEZP 3eMITH 22
beao C.B., Illecromanos M.II. IIpocTpaHCTBEHHO-BpEMEHHbBIE Bapuauuu 23
BHYTPHU3EMHBIX HEHTPOHOB HAKAHYHE JIBYX pa3pyLIUTENbHBIX 3eMieTpsacennid 2023
rojia ¥ HEKOTOPbIE BBIBObBI
Bookos P.A., Kpunoukuna O.K. 3yuenue rpyHTOBBIX BOA Kak KpUTEpUs OLEHKU 24
PaZloOHOONIACHOCTH TEPPUTOPUIL
Bynarosa H.II. BnusiHue Ha CEMCMMYHOCTH 3€MJIM OTHOCHUTEIBHOIO JBMXKEHHUSA 26
Jlyns (uk 18 ner)
Bacuabes C.B. ba3zoBble mpHUHLMIIBI pa3BUTUSL TEKTOHOCGeEpbl 3eMiu B paMmkax 27
KOHTPAKLMOHHO-IKCIIAHCUOHHOW KOHILIETILINU

Boiitexockuii FO.JI. CuicteMHBIH B3IV Ha TOPHYIO TIOPOIY 28

2



CUCTEMA MNJAHETA 3EMJIA

I'eBopksin U.C., MaannoBckuii A.A. [pbI3yHBI KaK HICTOYHHK OMOJECTPYKITUN 29
I'nazbeB B.C. IlpenukTwBHBIA aHATU3 JKOHOMHUYECKOro yimepba or moxapos, 30
BBI3BaHHBIX BOJIOPOJHOM Jlera3anueii, B cyobekrax PO

TFony6uuxoB IO.H. buocdepno-tepaneBruyeckoe 3HayeHHe HesaceneHHoctn 31
Poccun

JdunarpontoB M.E. ®eHoMeH cXo/cTBa BHYTPUCYTOYHOM TWHAMHUKH TeMmmeparypbl 32
TeJa MEJIKUX TETJIOKPOBHBIX )KUBOTHBIX U HEKOTOPHIX T€0(PHU3NUECKUX TApaMETPOB B
COCEJIHUE KaJIeHIapHbIE 1aThl

EmenbsinoBa JL.I. 3anoBennnku Poccun — ectpb u Oynymee? 33
EnudanoB B.A. ['apMOHMS XpOHOJOTHM 3BOJIIOIMM MyJIbCUpYIOLIEH 3emiin Kak 34
CJIEJICTBHE KUMaTHUECKUX BO30YK/IEHUH €€ spa B X0J1€ BPAIlCHUS IJIAHETHl BOKPYT

OCH ¥ Ha KOCMHYECKHX OpOuTax

3aiines B.A., Ilannna JI.B. CBsI3b HEOTEKTOHUYECKUX CTPYKTYP M O30HOBBIX Jblp 35
Ha Teppuropun Poccun

3yoxoBa T.A. Bunorpas B ouBe, B peJIUTMU U B HCKYCCTBE 36
Horancon JI.U. N306paxkenus na kamusx. Poxep Kaitya 38
KanamnukoB U.A. Dxonornueckue HOpMbl B TopHOM IipaBe Poccuiickoit umnepun 39
Kpasuos B.B. O cuctemHoM metonie ¢hpakTalbHOrO MOAECTUPOBAHUS JIMHEaMEeHTHO- 41
O70KOBBIX CTpyKTyp. Yacte 2 (Ha mpumepe NpHypajbCKoil dYacTu BocTtouHo-
EBponeiickoii miardopmsr)

Ky3sun A.M. 3akOHOMEpDHOCTM B CTPOCHHHM KOHCOJMJIMPOBAHHOW KOpbI 42
MECTOPOXKIEHUH yrieBonopoaoB B [Ipexypansckom mporude no nanasmv ['C3

Kyrunos IO.I, Yucroa 3.b., IloaskoBa E.B., MuneeB A.JI. Bnusnue 43
TEKTOHMYECKUX Yy3JI0B ceBepa Pycckoll minThl Ha aTMOC(EPHBIE MPOLIECCHI

Jlapun H.B. Cunan — 4pe3BblYaliHO aKTHBHBIN, HO HEYJIOBHMBIM KOMIIOHEHT 44
Jiera3alyy MIaHeThl

JlutBunenko B.B. Ponb aHOMansHBIX CBOMCTB BO/IBI B IIpolieccax reorpaduueckonn 45
000JI0UKH

JIbicenko B.HU., Illuxk H.B., Iloaynerkmna E.H. CBoeoOpa3zue KOMIOHEHTOB 47
¢mron0B X0moaHOo nerazanuu B Oyxre Jlacnu (FOxHb1it 6eper Kpbima)

JIvomBuH I1.B., Bysnosa M.O., Yeanaze H.C. 3apocnu TpocTHHKa 1 00BOoHEHHE 49
BOJIOEMOB B apUJHOM KJIMMare

Masypun U.M. IIpoGnema BbIOOpa BeUIECTB AJsl CHCTEM HOXapoTyiieHuss B S50

TOProBbBIX HCHTPAX U HA ¢)n0Te



CUCTEMA MNJAHETA 3EMJIA

MapakymeB C.A., begonoroBa O.B. VYmeBomopomuwii  ¢yHmament 51
IIPOUCXOKICHMS )KU3HU Ha JIpeBHEN 3eMiie

MepuaJsioB U.M. EcTrecTBeHHast UACOIOTUS Pa3BUTHS )KU3HU HA 3eMJIE 52
Muponwk C.I. OcHoBHble THUTIBI QIIOHIOTEHHOW MOPQPOCKYIBNTYphl Ha 53
BHYTpeHHEM Iienbde OXOTCKOro Mopsi ¥ 3aKOHOMEPHOCTH UX PaclpOCTPAHEHUS
HuzoBuer B.B. O HeoOXoguMoCTH HW3MEHEHHUs Ha3BaHUsA ceMuHapa «Cucrema S5
[Inanera 3emisa» Ha Ha3BaHue «Cucrema 3emist — JlyHa»

IHanyemrora B.A. ®eHomMeHOIOT U peakMii TOPCUHIA 56
IMapauun P.B. Mrunckue miuHbl [IpuHeBCckOl HU3MEHHOCTH: mpooOimema 57
JATUPOBAHHUS U MOAXOAbI K HHTEPIIPETALUN

Iapanmna A.H. HaBuranmonHoe MojenupoBaHHE MuUpa KaK HCTOYHHMK 58
OOIICKYIBTYPHBIX IICHHOCTEH

Honesanos B.I1. BcemupHbIe MOTONBI KaK TOYHAS HAYKa 60
IloseraeB A.M. MogenupoBanue CTPYKTYpPHO-MOP(OIOTHYECKUX ocoOeHHocTel 61
Bocrounoro nonymmapust 3emiu (1o pe3ysibTaTaM aHalu3a PeUHON CETH)

IHoseraes A.U. IlnanetapHble celiCMOre€HHBIE pa3IOMbl U MX Te€OJMHaAMUYecKoe 62
3HaYEHUe

IlonmoB B.MU. BoccraHoBieHHe HUCTOPUM NPOUCXOXKICHHUS OCHOBATENsl pycckod 63
JMHAcTUM  PropukoBHuYeld C TIOMOIIBIO KOMIUIEKCHOTO HAy4yHOrO IOAXOAa,

BKITIOUAIOIICTO I'€HEAJIOTUI0 Y-XpOMOCOM

ITysmuen C.A. Haykxa noBopaunBaercs nunoMm k uaesm B.M. Beprazackoro 64
Peterom A.1O. /[BrkeHne BHENTHUX TUIAHET W IUKJIbI T€OIMHAMUKHU 65
Pererom A.1O. O peHomeHe 0OpaTHBIX COITHEYHO-TUIAHETHBIX CBSI3el 67

Ponxun M.B. Ot 3aranku HedTereHesa K 3aTpeOOBaHHBIM MPAKTUKOW KpUTEpUsM 69
MOMCKa NTyOOKMX MECTOPOXKACHUHN HedpTH

Pomanbko A.E., UmamBepaues H.A., BukentseB U.B., Pamnan b, Xeiigapu M., 70
MMonemyk A.B. K coBMecTHOMY aHa/lin3y MarmMaru3ma, TEKTOHHKHA W JIera3alluu:
poOJIEMBI U OTPaHUYEHUS

PsidoBa C.A. Monocdepnslit oTkiamk 3emiierpscenuss B Mappakeme—Cadu B 2023 71
roay

CgepuxkoB A.I. K 30-metuto wuccrienoBaHuii OWONIOTMYECKOW TpaHCMyTauuu 72
n3oronos B MI'Y nmenn M.B. JIoMoHOCOBa: UTOTM M IEPCIIEKTUBBI

CenaeBa I.M. Ocanounsle nmopoasl Mapca 1 MX reHeTu4ecKasi IPUHAJIEKHOCTh 73



CUCTEMA MNJAHETA 3EMJIA

Anémmmn .M., Arudanos A.O, CennoB A.A. IlpumeHnenne ramma-orneparopo 74
HEYETKOM JIOTMKM NpU BBIJACIECHUU CEHCMOAKTHBHBIX 30H ocTpoBa CaxaluH IO
KOMIUIEKCY MOP(OMETPUIECKIX TapaMeTpoOB peibeda

Cupopenkos H.C., Cunopenxos II.H., 3otoB JI.B. [Ipupona 580-netnero uukina 76
JYHHBIX 3aTMEHUI 1 U3MEHEHUH KJIuMara

CuneB B.B., bespykoB JI.b. N3yueHne BHYTpEHHUX CJIO€B 3€MJIM IpU mnoMomm 78
HEUTPUHO

CxBopuos U.JO. NnxeHepHbIe peLIEHUs] HEKOTOPBIX BOIIPOCOB I'€0JIOTUU 79
Coboae P.H. MexanusMm 00pa3oBaHHs pacilaBa B 36MHOW Kope, ero moabem u 80
M3JIUSTHUE (BYJIKAHHYECKUN TTPOIIECC)

Crporanos A.H. Tyurycckuii mereoput: k lllumkoBckoMy BeiBaiy B 2023 1. 81

CeiBoporkun B.JI. Jlera3anmoHHO-030HOBBIM QJTOPUTM 00pa3oBaHUS MOTOAHBIX 82

aHOMAJIUU

CuiBoporkun B.JI. ['eonornyeckas no3uius Dib-Hunbo 83
CrpipoemikuH A.B., TepreimnukoB A.B. [IpuzemMHoe HETpoHHOE TOJIE 84
TBeputnnoBa T.FO. [IpoTsxeHHbBIE IMHEAMEHTHI B CHCTEME BUXPEBBIX CTPYKTYP 85
TecakoBa E.M. KpyrnHbie 0MOHOBAIIMH B UCTOPUU 3eMITH 86

®énopos B.M. [IprunHbl H3MEHEHUH COBPEMEHHOTO I100anbHOro kiuMara 3emiaun 87
Xosonues A.B. I'paBuTaninoHHbII 3aXBaT TEMHON MaTepUU KaKk BOSMO)KHas Mpu4yrHa 88
M3MEHEHUs Macchl 3eMJIu

IIIa6anoB B.B. Mennopauus 3emenb B MecTax MposBIEHUS BOAOPOAHOM Aerazauun 90
ladanoB B.B. K ouenke »¢p¢exTuBHOCTH Menuopanuu 3eMenb B Mecrax 91
MIPOSIBIICHHS BOJOPOIHOM JieTa3aun

lapos I'H. O TekToHOMarMaTH4eCKUX ITUKIIAX SBOIIOIUN 3EMITH 92

laxrenanoBa JI.A. VYkpersieHne HalMOHAJIBHOM CaMOCTOSITEIBHOCTH pPycckoil 93

HayKH
SApaxanosa JI.I. DHeprooOMeH cuctemsl IIaHeTa 3emis 94
SApaxanosa JI.I. HedrerasonpospieHus: Ha MOBEPXHOCTH IJIAHETHI 3eMJIst 95



CUCTEMA MNJAHETA 3EMJIA

OBIIUE YEPTHI TEOQJIOT'MYECKOI'O CTPOEHUS, PEJIBE®A 1 COBPEMEHHOM
CEMCMHUYHOCTH BYJIKAHOB HEBA IO-JIEJIb-PYHUC U SJIBBPYC
A.O. Arubanos'?, A.A. Cennos?
! Mockosckuii 2ocyoapcmeennbiil ynusepcumem umenu M.B. Jlomonocosa, Mockea, Poccus
ZHHcmumym Gusuxu 3emau umenu O.1O. LlImuoma PAH, Mocksa, Poccus

e-mail: agibalo(@yandex.ru

CpaBHUTENBHBIN T'€0JIOr0-reoMOp(hOIOTHYECKUN aHau3 paiiloHOB BynkaHOB HeBano-
nenb-Pyuc (Komym6wus) u Onpopyc (Poccust) — aktyanbHas McciieqoBaTelibcKas 3a1a4a, peieHne
KOTOPOM 3HAYMMO JJIsl IOHUMAaHHs BYJIKAaHUYECKHX PEKUMOB. M3BecTHBI 00IIHEe 0COOCHHOCTH
Te0JIOTMYECKOTO CTPOSHUS U penbeda 000MX BYJIKaHOB, OMMCaHHbIC B [Poroxud u np., 2014]. Onn
3aKJIFOYAIOTCS B TOM, YTO 3THU BYJIKaHbl PaclOiI0KEHbl B OCEBBIX YaCTAX OPOT€HHBIX COOPYKEHUN
C Majeo30MCcKUM PyHIaMEHTOM, Pa3BUBAIOTCS B TEUEHUE JUTUTETLHOTO BPEMEHH, U B UX CTPOCHUU
Y4acTBYIOT Pa3HOBO3PACTHBIEC JABOBBIE MOTOKH aHJIE3UTOBOTO W JAIMTOBOrO (A7s DnbpOpyca —
TaKXXe PUOJAIIUTOBOT0) COCTABOB. Jl0CTaTOUHO CXOIHBI 3HAYCHUS A0COTIOTHBIX U OTHOCUTEIBHBIX
BBICOT BYJIKAHHYECKHX KOHYCOB, OOKOBBIX IMTAPA3UTHICCKUX ITPOPHIBOB.

OTU [aHHBIE [OMOJHEHBl HAMU HOBBIMU pe3yJabTaTaMu: OBbUTM BBISBICHBI 0OIIUE
3aKOHOMEPHOCTH OPUEHTHPOBOK «CIIA0BIX» 30H, BOJOTOKOB U JIMHHUI BBITSHYTOCTH B pailOHaX
000MX BYJIKAaHOB, IOKAa3aHO CXOJICTBO MOP(OMETPUIECKUX MAapaMETPOB penbeda ByTKaHUIECKUX
KOHYCOB, a TaK)K€ YCTAHOBJIEHO CXOJICTBO CEHCMUYECKUX PEKUMOB — IPUMEUATENbHO, YTO YIoJl
HAKJIOHAa TpadUKOB MOBTOPSEMOCTH 3€MIIETPSICEHHM, paccMOTpeHHBIX B pamuyce 100 kM oT
BYJIKAQHOB, OoTjin4YaeTcs Ha 1°. B Hacrosiee Bpems DnbpOpyc 0ojee aKTUBEH B CEMCMUYECKOM
OTHOILEHUN 110 cpaBHEeHMIO ¢ HeBano-nenb-Pync, B To Bpems kak MOCIE€HUI U3BECTEH KPYITHBIMU
AKCILJIO3USMH: TIOCIIEIHEE HanboJiee N3BECTHOE KatacTpoduieckoe u3zBepxkenue 1985 r. mpuseno
K rubenu ~25 Thic. yenmoBek. OpHako, cornmacHo [boratukoB u ap., 2003], B reomoruveckoi
UCTOpHH DIpOpyca 4epeoBaliCh BYJIKAaHMYECKHE W TEKTOHHMYECKHE ITarbl, MOATOMY, Ha HaIl
B3MIAJ, B OyaylieM BO3MOXKHO HACTyIUIEHHWE CIEIYyIOIIed CTaJuu aKTUBHOIO BYJIKaHU3MA,
MIPOSIBIICHUSI KOTOPOTO MOTYT OKa3aThCsl CXOAHBIMH C COBPEMEHHBIMH W3BepkeHHsiMu HeBamo-
nenb-Pyuca. DTo yka3piBaeT Ha HEOOXOAMMOCTh 0Oojee JETaThbHOTO MOHHUTOPUHTA
r€OJJMHAMUYECKHUX MPOIECCOB B JAHHOM paloHE.

Hccnedosanue gvinonneno 6 pamxax 2oczaoanusi UP3 PAH (4.0. Aeubanos, A.A. Cenyos)
u HUP «Mooenuposanue nogetiuiux 2e00UHAMUYECKUX NPOYeccos, GIUAIOWUX HA CEUCMUYHOCMb

u rouUdHY10 npoHUYaemMocms 0cadoyHvlx moauwy (A.0. Aeubanos).


mailto:agibalo@yandex.ru
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BBIJEJJEHUE CEUCMOAKTHUBHBIX YYACTKOB OCTPOBA CAXAJIMH U
CEBEPO-3AITAZTHOI'O KABKA3A 10 JAHHBIM MOP®OMETPUYECKOI'O
AHAJIM3A PEJIBEDA
A.O. Arubanos'?, A.A. Cennon?

IMocxkosckuii 2ocyoapcmeennuiii ynueepcumem umenu M.B. Jlomonocosa, Mockea, Poccus
ZHHcmumym Gusuxu 3emnu umenu O.1O. [lImuoma PAH, Mocksa, Poccus

e-mail: agibalo@yandex.ru

Hama pa6ora nocesieHa npobiemMe pa3BUTUS METOJUKU BBIJEIICHUS CEMCMOAKTUBHBIX
30H reoMOp(OIOTHYECKUMU METOAaMH. DTa 3ajja4a IpeCTaBIAeTCs aKTyalbHONH U HHTEPECHOM,
IIOCKOJIbKY ~ CEHCMUYHOCTh  psila PETMOHOB HAlIed CTpaHbl HEJOCTAaTOYHO HU3yuyeHa
MHCTPYMEHTAJIBHBIMM U TajieoceiicMoiornueckumu Metopamu. Ha mpumepe o-sa CaxanuH u
CeBepo-3anannoro KaBkaza mnokazaHa WH(OPMaTHUBHOCTb HCIIOJIB30BAHUSI MOJOXKHUTEIbHBIX
aHoManuii Mop(hOMETPUYECKUX MapaMeTpoB peibeda Al OKOHTYPUBAHHUS YUYacCTKOB, TI/Ie
HauboJ1ee YacTo MPOUCXOAST CECMUUECKUE COOBITHSI, B TOM YHUCJIE C BHICOKON MarHUTY101. bbiio
YCTaHOBJIEHO, YTO TAKHE yYacTKU Ha 0-Be CaxajuH BBILACIAIOTCS 110 MEUAHE U 3-My KBapTUIIIO
Pa3HOCTH TUIICOMETPUYECKOM MOBEPXHOCTU M 0A3MCHOM MOBEPXHOCTH 3 MOpsAKA, Pa3sHOCTU
0a3MCHBIX MOBEPXHOCTEH 1 M 2 MOPSAKOB, Pa3HOCTH OA3MCHBIX MOBEPXHOCTEH 2 U 3 MOPSIKOB,
[TyOMHE BEPTUKAIBHOTO pacwieHeHHs penbeda, CTaHAAPTHOMY OTKIOHEHHIO OSKCIIO3UIMU
CKJIIOHOB ® TioTHOCTH '"cnmabweix 30H". s Cesepo-3anagHoro Kapkasza uenecooOpa3zHO
UCIIOJIb30BaHUE BBICOT pelibe(a, KPYTHU3HBI CKIOHOB, ITyOMHBI BEPTHKAJIBHOTO pPaCUICHEHUS,
IUIOTHOCTH «CIIAa0bIX» 30H U JIMHUM BBITAHYTOCTH [Arubanos u ap., 2021]. ITo Hamemy MHeHHIO,
aHaJIOrMuHble Mop(doMeTpuyecKkue ucciaeaoBaHusi OyayT BOCTpeOOBaHbI JJisi BBISIBICHUS
CECMOAKTUBHBIX YYaCTKOB JPYTUX 00JacTEN pa3BUTHsI TOPHOTO pelibeda.

Hccneoosanue svinonneno 6 pamxax eoczadanusi U3 PAH (A.O. Aeubanos, A.A. Cenyos)
u HUP «Mooenuposarnue Hogetiuiux 2e00UHAMULECKUX NPOYECCO8, GIUAIOWUX HA CEUCMUYHOCb

u rroudHyo npoHuyaemocms 0caooynvix mony (4.0. Aeubanos).

Crnncoxk nureparypsl
Aeubanos A.0., Cenyos A.A., 3aiiyes B.A. HoBble BO3MOKHOCTH re€OMOP(OIIOTHYECKUX U
TEKTOHO(DU3UIECKUX METOMOB ISl aHaln3a cecMu4HOCcTH Ha mnpumepe Ceepo-3amagHoro
Kagkaza u Boponexckoii antexnussl / Hayka u Texnonoruyeckue pazpadorku. 2021. T. 100. Ne

3. C.40-52.
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KPEATUBHBIE KJIACTEPBI KAK YACTb JAHJAIIA®TA COBPEMEHHOI'O
IorPOJA B POCCHUU (HA IPUMEPE I'OPOJA KOJIOMHA)
A.P. Axonsin, A.JI. Aru6asioBa
Tocyoapcmeennviii ynusepcumem ynpaenenus, Mockea, Poccus

e-mail: adagibalova@gmail.com

B HacTosimiee Bpemsi BO BCEM MHpPE HAOIIOMACTCS Pa3BUTHE KPEATHBHOW SKOHOMUKH,
OCHOBAHHOH Ha pe3yJibTaTax HMHTEJUIEKTyallbHOTO Tpyaa. CTpaTerus «KpeaTUBHON WHIYCTPUM)
MpUIJIa Ha CMEHY TPaAUuIMOHHOW WHAYCTPHAJIbHOM SKOHOMHUKH enle B KoHIe XX Beka. JTa
CTparervs MpeJIoiaraeT, YTO HCTOYHUKOM JI00aBICHHOM CTOMMOCTH CTAaHOBHUTCS JIEATEILHOCTD,
OCHOBaHHAasi HAa HMHTEIUICKTyaJlbHOM Tpyde. LleHTpaabHBIM 3BEHOM KpEeaTMBHOW WHAYCTPUU
SIBJISICTCS] TAaK HAa3bIBAEMBIN KPEATUBHBIN KIIACC — JIFONIU, 00T Jal0NIie TBOPUYCCKUM, TIPOSKTHBIM
MBIIIJIEHHUEM.

YBenudeHue 3TOro Kiiacca MpUBeIo K HEOOXOMMMOCTH CO3JaHusl KPEaTUBHBIX KIIACTEPOB
— HOBBIX TPOCTPAHCTB, OOBEAMHSIONIMX TBOPUYECKUX mHpeanpuHumareneii. CormacHo
onpenenenuto Caitmona OBanca, kyparopa muporpammbl FOHECKO «Creative Citiesy,
«KpEaTUBHBIE KJIACTEPhI — 3TO COOOIIECTBO TBOPYECKH OPUEHTHPOBAHHBIX MPEIIPUHUMATEIICH,
KOTOpbIE B3aUMOJICHCTBYIOT Ha 3aMKHYTOH Tepputopun». KpeaTuBHbIE KiacTephl MONYYHIU
MOMYJISIPHOCTH B Pa3HBIX CTpaHax MUpPa, B TOM unciie u B Poccun. OHU CTaHOBATCSI HEOThEMIIEMOM
YacThI0 OOJIMKAa COBPEMEHHBIX METAIOJIMCOB M CPeaHUX TopoaoB. [lomoOHBIE TpocTpaHCTBa
ABIIIOTCS MECTaMHM TPUTSHKEHUS IIUPOKOM  ayAUTOPUM — TBOPYECKOM  MOJIOJEKH,
npeanpuHUMaTeNel, TYPUCTOB, U TIO3BOJIAIOT YIOBIETBOPATH KYIbTYPHBIE, 00pa30BaTEIbHBIE U
colaibHbIe TOTPEOHOCTH HaceneHus. Kpome Toro, KpeaTUBHBIE KJIaCTEPHI MTO3BOJISIOT C MTOJIb30M
WCIIOJIB30BaTh TEPPUTOPUU OBIBIINX HHAYCTPHAIBHBIX 00BEKTOB. HamOoibiiee KoIMUeCTBO
KJIacTepoB pacnonokeHo B Mockse, CankT-IlerepOypre u ExarepunOypre, HO B CpEAHUX U MaJTbIX
ropoJiax TaKKe aKTUBHO Pa3BUBAETCS KJIACTEPHOE JIBHXKEHHE.

OpnuM u3 HamboJjiee MHTEPECHBIX MPHUMEPOB PA3BUTHS KJIACTEPOB BHE MeETaroimca
CIYXXUT TOAMOCKOBHBIA ropon Komomua. bmaromapst O6musoct k' MockBe u  OOJBIIIOMY
KOJIMYECTBY JOCTONPUMEUATEILHOCTEH OH IMPUBJIEKATENIeH A TypUCTOB. MIHTepecHO, uTo 3a
nociennue 15 ner typuctuueckuit notok B Konomuy yBenuumiics B 45 pa3, npu 3TOM LIEHTPOM
MPUTSHKEHUS CTANIA HE TOCYIapCTBEHHBIE My3€eH, a yacTHble. B 2009 rogy xomana KonomeHckoro
[IEHTpa MO3HABATEILHOTO Typu3Ma IpH nojaepxkke dhouaa Brnagumupa [loTannna npe3eHToBana
npoekT «Komomenckass mactuna. McTopuss co BKycOM», CTaBIIMK HadaaoM (GOpMUPOBAHUS

My3eﬁHO-TBOpquKOFO KJIaCTepa «KonomeHckuit ITocam. 3a roabl €ro pa3BuTUs ObLIH OTKPBITHI
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5 My3eeB, 3 HCTOPHUYECKHX MPOM3BOACTBA, co3mgaHo Ooyee 200 paboumx mecT. bmaromaps
BO3HUKHOBEHUIO KjacTepa yaydylIWIcs UMHJDK ropoga: KojoMHa peryispHO BXOIUT B TPOHKY
CaMBbIX IMONYJISIPHBIX TOPOI0B HOI[MOCKOBBSI. OTMCTI/IM, 4YTO TYPIIOTOK OBLI CO3aH MPAKTUYCCKHU
¢ Hyma. My3elHO-TBOpUECKUN KilacTep oOecrmedmsl OIaroycTpoHCTBO TOPOJICKOH Cpeasl U
yAydllleHHe HMHBECTUIMOHHOIO KJIMMaTa: CTOMMOCTb HelBrxkuMocTu KomomeHnckoro Ilocana
npUOIU3MIIach K MOCKOBCKUM IieHaM. Pa3BuTHe KinacTepa cTajao HOI0KUTEIbHBIM IPUMEPOM TS
JIpYrux MpeapuHUMaresiei ropoJa 1 IMPUBEIIO K YBEIUYCHUIO KOJIMYECTBA TyPIPOLYKTOB.
Takum o6pazom, Konmomenckuii [Tocan siBiseTCst OHUM U3 CaMbIX HHTEPECHBIX IIPUMEPOB
Pa3sBUTHSL M YIIy4LIIEHUsI TOPOJICKON CpeJibl, TOCKOJIbKY ATOT KPeaTHUBHBIH KacTep copMupoBaics
Onarogapsi 4aCTHOMY MY3€l0, a HE BO3HUK Ha TEPPUTOPUU OBIBIIErO MHAYCTPUAIBHOTO 00BEKTA,

KaK IpOUCXOIUT B OOJILIIMHCTBE CJIy4dacs.
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Hamsmu B.A. Anexceesa
0 BO3MOKHOCTH ITPOI'HO3A M3BEP)KEHUH BYJIKAHOB U
3EMJIETPSICEHUHI. OB30P HAIIIUX UCCJEJIOBAHU
H.I'. AnekceeBa
T'HI] P® TPUHUTHU, Mockea, Poccus
e-mail: ANITU@mail.ru

3a nocneauuil ron Ha Kamuarke mpou3owén psii KpyNHEHIINX U3BEPKEHUM BYJIKaHOB,
IIPOrHO3 KOTOPBIX I1I0KA BO3MOYKEH TOJIBKO IO celicMuKe. Mexy TeM NPOrHo3 3eMJIETPACEHUN U
W3BEPKCHUM BYJIKAHOB peajicH, KaK IIOKa3aJld Hallld MCCIEAOBaHUs, BBIIOJHEHHBIE ¢ B.A.
AnexceeBbiM Ha Kamuatke, B Cpenneit Asun, B Typkmenun, Ha KaBkase, Ha Dnb0pyce, B Kppimy,
Ha TamaHckoM nosyocTtpose, B ranuu.

IIpu nedopmanuu TOpHBIX MOPOJ BO3HUKAIOT MMKPOTPEIIMHBI, BBDKUMAThCS TIa3bl,
00pa3yroTCcsl OCKOJIKH, TEKTOHWYECKHE a’dpo3onu. Ilpu akTUBU3alMM pa3ioMOB MOTOKH Ta30B U
YyacTHUIl pe3Ko ycuiuBaroTcs. ['a3bl, BOOopoJ, resiuid, METaH U JpyTrue BHIHOCSIT YaCTULIbl U PaJIOH
B armMoc¢epy. BeiOpoc yacTuil TOBOPUT 0 Hadaje pa3pylIeHUs TOPHBIX MOpoJ. TeKTOHHYECKue
a’pO30JIU SABJISIOTCS CaMbIM Ha/IEKHBIM ITPEIBECTHUKOM U3BEPKEHUN U 3EMJIETPACEHUN.

TexkroHnueckue a’3po30Ju MbI U3ydalu Npu GpymaponpHOii AestenbHocTd B 1981r u npu
U3BEPKEHUU ABaYMHCKOro ByJkaHa B 1991r., mokaszanu, 4To NpUMEpHO 3a MECSIL 10 U3BEPIKEHUS
OBLT BEIOPOC TEKTOHUYECKHUX adP0O30JieH, 000TAIEHHBIX MUKPOJIEMEHTAMH.

Ha rpsaseBeix Bynkanax KepueHckoro u TamaHCKOro moiyocTpoBOB, Ha pasioMax B
Criurake, Ha Dnb0pyce, B [larecTane n3ydanuch MOTOKHM a3po30Jieil, BOIOpOAa, CEpOBOAOPO/a,
panoHa. Mx Bapuanuu MOXKHO MCHOJIb30BaTh Kak MPEABECTHUKU 3emieTpsiceHuil. Bonoponnas

ChEMKa - YHUKAJIBHBIN METOJ JIsl TIOUCKA pa3ioMoB (puc. 1).

MNpodpune 1-1°

Touku HaGnwogennin

30.00
20.00
10.00
0.00
-10.00
-20.00 -

-30.00

OTHOCHTENbHLIE 3HAYEHNS

-40.00

-50.00

Puc. 1. Ilomoxu 6o0opooa é0onv pexu baxcan (Ilpusnvbpycoe), nuku mpaccupyrom 2nyouHHbsil

pasiom
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®OCKOPUTHI U POAUHTUTHI )KEJE3OPYIHBIX MECTOPOXKJIEHUM
AHTAPCKOM MPOBUHIIUA (CUBUPCKAS IIJIAT®OPMA)
A.A. AMup:xaHOB
Hpkymcxuil nayuHo-ucciedo8amenbcKull UHCmumym 61a20po0HbLI U PeOKUX MEMaiios u
anmazos, Upxkymck, Poccus

e-mail: amirzhanov.al@mail.ru

IIpu aktuBu3anuu T1IAaTGOpMBl  (IIEPMO-TpPHAC), COMPEACIbHBIX pErnoHOB (3ar.-

Cubupckas mmrta, 3abaiikaibe W JIp.) aKTUBHO MPOSBUIACH OazuduKaIus B BUIEC TPAINIOBOIO,
KUMOEPIUTOBOTO U MIEIOYHO-YIBTPAOCHOBHOTO (C KapOoHaTUTaMH, (HOCKOpUTAMH) MarmMaTuzMa
u cBs3aHHoro ¢ nocineaHuMm Ca-Mg-meracomatuzma. B AHrapckoil mpOBHMHIIMM PYIHBIE Tesia
(mafiku, XKWIbI, CUJUIBI, TUATPEMBbI) TPOpPBAIH (PyHIAMEHT U JIOKAJTM30BAHHBIC B YEXJIC TPAIIITHI.
[maBHBII pynHbIi dTan npeactasieH auddepenupoBantoit GpockoputoBoit An-do-MTt-cepueit
— OT (hOPCTEPUTHUTOB JI0 AATUT-MArHETUTOBBIX Py U MarHETUTONUTOB. Peskoe paznuune Tipuer
®o u MT, yHHKQJIbHO HU3Kas BSA3KOCTh paciliaBa, OpEKYMPOBAHHOCTh BMEMIAIOIINX MOPOIT

M, U MakpomaciTaoe;

omnpenenmuian  dpdexkTuBHyo cenapamuio Do, An B MHKpO-

do CYILIECTBEHHO

MNpeuMyi€CTBCHHAA KpucTaJuiu3anus O6YCJ'I3BJ'II/IBaeT Pa3BHUTHEC

bopcTepUTOBBIX pa3HOCTEN Ha MTyOOKUX TOPU30HTAX, a PYIHBIX — Ha BepXHUX (puc. 1).

T,m BepTuRAIILHAH 30HAIRHOCTR PY;L
800 Pyanoropexoro n Kanacsekoro
| MecTOPORTeNAii
600
.
400 - L
L v ®
200 JI; -
4 - T .l
0 - Ry |
4 _.’(_--'.[.
2200 LA
4
-400 ?
-600 I.* m - Pyanoroperoe,
| [} 371 vpyunosas npoda
o - Kanaencroe,
-800 1 I 445 npot. npoguas Ne 14
-1000
0 2 4 6 8 10 34

FeO cyrn /MO, mace. %

Puc. 1. Bepmukanonas pyonas 30HAIbHOCMb, UINIOCMPUPYIOWAs panee OMMeyeHHYI0

IMARUPUYECKYIO 3AKOHOMEPHOCMb CHUMNICEHUA Kayecmea pyo ¢ 2nyounou (Aneapo-HUnumckue...,

1960)
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CHHXpPOHHO CTaHOBJICHHIO (OCKOPUTOB HA MarMaTU4ecKoi (BOJUTACTOHUT-IIATHOKIIA30Bast
damms, 1o 800°C) 1 mocTMarMaTuyeckoil craausax oopasyrorcst Ca-Mg-pOIUHTHUTEL, HIEHTHYHBIC
M0 KOMIUIEKCY MNpPHU3HAKOB — MHUHepaiibHOMYy coctaBy (Hdu, I'p, Bomn, DOn, Tpem, Ta, np.),
yABTPAOCHOBHOM cpele, NeCHIMKALUN alIOMOCHIMKATHOTO CyOcTpara, BBIHOCY U3 Hero Al,
mienoued, npuBHocy Ca, Mg, 30HAJIBHOCTM W JPYTUM OCOOCHHOCTSM — pPOJIWHTUTAM U3
runepOa3utoB. [eHeTMdeckoe €IMHCTBO (DOCKOPHUTOB M POAMHTHTOB SIPKO IMOTYEPKHYTO
B3aMMOCOOTBETCTBHEM MX COCTABOB — Ha NIYOOKUX TOPHU30HTAX PACIPOCTPAHEHBI CYIIECTBEHHO

KJIMHONUpOKCceHOBbIE (+Ci, XJ1) pOAUHIUTEL, @ HA BEpXHUX — IPAHATOBBIE (PUC. 2).

0,0 1,0 2,0 3.0
0 L ] | ] 1 ] ]

200 - n=427 npod
400 4 Ip

Kllu

MgO/Ca0, mo0.1.%

Puc. 2. 3onanvnocmo Ca-Mg-poouneumos Kanaeeckozeo mecmopooicoenus. Bepmuxans —
omnowernue MgO/CaO 6 ouoncuoe; I p — obracme memacomamumos cpaHamogo2o, NUpPOKCeH-
epanamogozo cocmaeos, Kllu — npeumywecmeenno nupoxcenogozo (+ xnopum, cepnenmun)

cocmasa
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HOBBIN BUJI JU®DPEPEHIIUAIINN (®OCKOPHUTHI )KEJIE3O0PYIHBIX
MECTOPOXXJIEHUN AHTAPCKOM IMPOBUHIIMN, CHUEUPCKAS IIJTAT®OPMA)
A.A. AMup:xaHOB
HUprymcxkutl HayuHOo-uccie008amenbCKuti URCmumym 01a20pooHbIX U peOKUX Memaiios u
anmazos, Upxkymck, Poccus

e-mail: amirzhanov.all@mail.ru

@opcreput (Po)-marmetut (Mr)-anaturoBas (Am) (ockopuToBas pyaHas Cepus
BKJIIOYaeT (OpPCTEPUTUTHI, pydaHble QopcTeputuTsl, Do-comepikalue MarHEeTUTONUTHI,
MarHeTUTOJUTHI, allaTUT-MarHETUTOBbIE PYyAbl (HEIbCOHUTHI). DBOJIONUS COCTABOB OTPa)KEHa B
TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTSIX JKWJIBHBIX pPYyH, (POPMUPYIOMIMX, HAmpuUMeEp, IITOKH
(MonnaBanckoe M-Hue), cuuibl (Hepronnunckoe), naiiku (CemaHoBckoe), HEKKH (3MEHUHOE),
*KuibHble BeTBsimuecs tena (Kpachnosipockoe). Jlis pya xapakTepHa IecToBaThie Mojocyaras,
PUTMHYHO-TIONIOCYATAs TEKCTYpa, 00ycioBieHHas yepenoBanreM noioc @o u Mt (+ An, Hepeako
Gy TSI pOBUIHBIN); 4acTO 00pa3zyeTcsi HECKOIBKO puTMOB. LllecToBaThIi, KITMHO-, SITUIICOBUIHBIM,
BeTBUCTBIE D0 OOBIMHO KpHUCTALIM3YeTCs paHee MT  KOHGOPMHO-TIEPIICHAUKYISIPHO
MOBEPXHOCTU OOJIOMKOB OpEeKYMid C YMEHBIIIEHHEM €r0 KOJMYEeCTB OT KOHTakTa. Takum oOpa3zoM
JOMUHUPYIOIIUN TPeHJ KpUCTAIIM3aluu paciiaBa cieayromuii: ®o— Al-Mg-marnetut (+
amatut) [Amupsxkano, CyBoposa, 1999]—®o u T.11., 4TO CIOCOOCTBYET 0OOTAIICHUIO PACIIIIABOB
pyAHOH u (QuougHOW KOMIIOHEHTaMH. TakuM oOpa3oM, 3TOT MexaHu3M JuddepeHumanum
ABJISIETCS KPUCTATM3AMOHHBIM, HO aKKyMYJIMpOBaHHE paHHEH (ha3bl aOCOIIOTHO HE CBA3aHO C
rpaBUTAIMEl B OTIMUNE OT KIACCHUECKHX PACCIOEHHBIX KOMILIEKCOB THIIA M 0K0-JI0BEIPEHCKOTO;
YIOPOIIEHHO OH CXOAEH C IPPEKTOM «HAMOPAKMBAHUS» B HEOJHOPOAHOM TEMIIEPATYPHOM IIOJIE.
O¢dekTuBHOCTh «HamMopaxxuBanus» Do TMPOCIEKUBACTCSI B BEPTUKAIBHOW 30HAIBHOCTHU
(OCKOPUTOB M MapareHHbIX ¢ HUMHU BbIcOKOTeMIepaTypHbIXx Ca-Mg-pOAMHIUTOB, OUIMOOYHO
IPUHUMAEMBbIX 3a CKapHbI, B T.4. aBTOpeakunoHHble. OHa onpexensercs: 1) oOminem Opexuuid,
BBIMOJIHSIONIMX POib AU} PepeHInanuoHHON KoIoHHBI; 2) pasnuyueM cBocTB ®o u MT (Tipucr,
CroCcOOHOCTh K TIOJIMMEpHU3aIlim); 3) KpailHe HU3KOM BS3KOCTBIO paciliaBa, MpHOIMKAIOIIEICS K
BSI3KOCTHU BOABI, T. K. (peppUTHBIE pacijiaBbl c1a00 MOIMMEPHU3YIOTCS, HACBIILEHBI JIETYYUMHU
KOMIIOHEHTaMM, B TOM 4HcJe IIyOMHHBIM BojoponoM (Hampumep KpacHosipoBckoe M-HUE).
AHaJOTUYHbIE «HAMOPOXKEHHBIE» (HOPCTEPUTUTHI CHOPMUPOBATUCHL B Fe-pynHOM KoMIuiekce
KoBnopckoro MaccuBa; T.e. 3(pQeKxT «HaMOpaXMBaHHs» YyCTpaHSET MapajoKC uYpe3MepHON
Temmeparypsl «hopcreputoBoii MarmMb» (okono 1800 °C) u cormacyercs ¢ U3MEPEHHBIMH BO

BKJIFOUEHHUSIX WJIM TI0 MOHTHUYEIUTUTOBOMY TepmoMeTpy ~ 800-1000 °C.
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Cnucok mTepaTypbl
Amupocanos A.A., Cysoposa JI.@. OCOOEHHOCTH COCTaBa W T'EHE3UC MAarHETHTa W3

KeNe30pyTHBIX MECTOPOXKAeHU AHrapckoil npoBuHuMU//I'eon. pyaH. M-Huit, 1999, Ne 2.
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POJIb TEKTOHUYECKHX PA3JIOMOB B ®OPMUPOBAHHNU 3AJIEXKEV HED®TU U
TrA3A
T.B. AHTOHOBCKAsI
Yxma, Poccus

e-mail: tat-atv@yandex.ru

[Toucku u pa3Beaka He(TETa30BBIX MECTOPOXKICHHM aKTyaJbHbI HA CETOAHSIIHUN JICHB,
TaK Kak yrieBoaoposl (YB) ABiIstoTcsl OAHUM U3 OCHOBHBIX MCTOYHHUKOB SHEPTUHU. TEeKTOHNYECKH
SKpaHUPOBAHHbIE JIOBYLIKH B IIPUPA3TIOMHBIX 30HaX, COAEpKalIMe 3aJIe)KH HeQTU U raza — OJUH
U3 Haumbolee MPHUCTAIBHBIX OOBEKTOB OINOMCKOBAaHMSA, TaK KaK 3HAYUTEIBHOE KOJIUYECTBO
MECTOPOXACHUN YB B MUpe NIPUYypOUYEHO K TEKTOHUYECKHA aKTHBHBIM B Pa3HBIE I€OJIOTMYECKUE
Hepuo/bl 30HaM, BKIIOYAIOUIMM DNIIyOWHHBIE MAaHTHUMHbBIE pAa3JIOMbl, U ONEpAIOLIMEe UX
pa3HOHAIIPABJIICHHbIE TEKTOHMYECKHE HapylleHnsd. OIHO U3 BIEYATICHUH IpU aHAIU3E
MECTOPOXACHUN YB BIOIb OCEBBIX CHUCTEM MAHTHHWHBIX PA3JIOMOB, YTO MMEHHO IO JTaHHBIM
pasjiomaM pOUCXOIUT NOABEM Y B U3 Hellp, B TOM YUCIIE U3 MaHTUU. PS4l MOMEHTOB HE O3BOJISIET
COIVIACUTBCSI C BBIBOJIOM IIEPBOrO BIlEUATIEeHMsA: 1) CTpoeHHe M B3aMMOJCHCTBHE 3ajexeil Ha
Pa3HOBBICOTHBIX TEKTOHMUYECKUX OJIOKax B 00JIACTH pa3jIOMHOM TEKTOHUKH; 2) cOCTaB U (azoBoe
cocrosinue YB B TaHHBIX 3aj1ekax; 3) He OIMHAKOBBIM YPOBEHb HAYAJIbHBIX BOJO-, FA30HE(TIHBIX
Y Ta30BO/ISIHBIX KOHTAKTOB Ha Pa3HbIX TEKTOHUYECKUX OJOKaX €IMHOI0 MPUPOIHOIO pe3epByapa;
4) Hanuuue 3anexed He(TH U ra3a B peruoHax, 7€ OTCYTCTBYIOT pa3joMbl U TEKTOHHYECKHE
HapyLeHHs; 5) HaJln4yKe TITyOMHHBIX U HETyOUHHBIX Pa3lioMOB, HO OTCYTCTBHE Y B ckomieHuii B
ux apeasue. MectopoxkaeHus: He()TU U ra3a BAOJIb Pa3IOMHBIX 30H 00pa3yloTcs Takke (B MEPBYIO
ouepenb — M0 MHEHHUIO aBTOpa) U MOTOMY, 4TO YB 1o myTH cieqoBaHusi U3 00iacTel BHICOKUX
IUTaCTOBBIX TEMIIEpaTyp U JAaBieHUN B Oosee HU3KHME, MUTPHUPYS MO Jarepaiu (Mo IJlacTaM-
KOJUIEKTOpaM — HPEUMYLIECTBEHHO (MIBTPALUsA) U BEpTHKAIU (IO MPOBOJAIIMM TOJIIAM —
¢unbrparmst u  audQys3us) U3 MATEPUHCKUX IOPOA B IMOPOJBI-KOJJIEKTOPBI (3MUTpaIus,
UMMUTpaLus, MUTpalys), U Jajiee — B JIOBYIIKU (aKKyMYJISLUsA), B TOM YUCIIE — TEKTOHUYECKU
SKpaHUPOBaHHbIE (KOHCEPBALMs), BCTPETUIM HA MYTH TEKTOHWYECKHUI dKpaH pa3joMHON 30HBI.
Her sxpana - Het 3anexu Y B. DTo 071HO U3 IMIaBHBIX MTPAaBUJI P NoMcKax HeTu U raza. KauecTBo
9KpaHa — OJIMH M3 IVIaBHBIX (aKTOpOB (Pa30BOTr0 COCTOSHUS M KOMIIOHEHTHOro coctaBa YB B
nopymike. Takum oOpa3oM, TNIyOMHHBIE pa3JIOMbl U ONEPSIONIME MX TE0JIOTHYECKU
Pa3HOBO3PACTHBIE TEKTOHUYECKHE HAPYIICHHs SIBISIIOTCA HE TOJNBKO NYTAMH INEPEMEIICHUs

(I)J'IIOI/I,[[OB, HO U TCKTOHUYCCKUMMU SKPAHAMU JJI1 3aJieKen HC(I)TI/I H rasa.
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IOBEPXHOCTHBIN JIMK U TNTYBUHHASI TEOIUHAMUKA 3EMJIA
J.A. ActadbeB
00O «l'aznpom BHHUUI'A3», Mockea, Poccus

e-mail: D_Astafiev@yvniigaz.gazprom.ru

[To manHBIM ceificMoTomorpaduu B kopoMmaHnTuitHOM oOonouke (KMO) 3emin BbIEICHBI
HEOJHOPOJIHOCTH CBOMCTB MAHTHITHOIO BEUIECTBA KAK JaTePaJIbHbIE, TAK U CKBO3HBIE PaINaJIbHbIE
JI0 paszzena siIpo-MaHTHUSl B BHJIE CTOJIOYATON CTPYKTYPHI, YTO CBHUJIETEIHCTBYET O HAJUYMU Ha
3emiie He TUTOC(HEPHBIX IUIHT, a KOpoMaHTUHHBIX cekTopoB (KMC). Takxe ¢ yuerom ganubsix GPS-
I''IOHACC cbémok BrepBble 000CHOBaHa HOBasl MepapXHsi TEKTOHUYECKOW U Ie0JUHAMHYECKON
nenumoct KMO 3emnu — BbISBICHBI TpU IUiaHeTapHble rpynnupoBkn KMC: Adpuxano-
EBpazuarcko-ABcTpano-3anaaHo-TuxookeaHckas, AmepukaHo-I"pennanickas u
AHTapKTHYECKas, MPEJCTaBIAI0MNe co00i KOHBEKTUBHBIC sUYeiKH beHapa g-THIMa, BHEINIHUMHU
rpaHunaMu Kotopbix sBisttoTes nosica COX. [Isuxenre KMC BHYTpHU rpyHIIHpPOBOK IIPOUCXOTUT
B HAIpaBJICHUX K MOsicaM CYyOAyKIMU M KOJUTM3MH M OCYIIECTBIIIETCS HE 1O acTeHocdepe, a 1o
cinoto D" unu mo moBepxHocTH siApa 3emian. CHHXPOHHO OT IMOSICOB U o0yacTed cyOayKUUU U
KOJUIM3UU U U3-TI0J] KOHTUHEHTOB MarMaTH4ecKue paciuiaBbl yepe3 ciiod D” wiM BHEIHHE Clon
KUAKOTO sJipa IOCTYNAIOT Ha IIOCTOSHHO JIEHCTBYIOIIYI0 NOANUTKY amnBeuimHra B COX.
['eonquHamuueckue mpouecchl, B 4aCTHOCTH, B BUJE PA3HOCKOPOCTHOIO, XOTS M MEIJIEHHOTrO,
JIBIDKEHUS! KOHTUHEHTAJIbHBIX U okeaHnueckux KMC ocymiecTBistoTcst 000C007IEHHO B TpaHHUIIAX
yKa3aHHBIX TPYNIUPOBOK. [Ipu 3TOM Mex 1y rpynnupoBKaMu paboTaeT IIaHeTapHas reoAMHaMHUKa
— nonHoe nornouienne okeanndyeckux KMC B 3akpbiBatomiemcsi TUXOM OKe€aHe M CUHXPOHHOE
(dbopMHUpOBaHKE WX B HOBBIX PACKPBIBAIOIIMXCS OKeaHax Ha BCIO ToMuHy — 2900 kM. [lepBuuHbIMEU
JOMMHUPYIOIIMMHU MPOLECCaMH, «3allyCKaromuMn» KoHBekiuuo B KMO 3emnm, sBisiroTcs
JABUHT-JIECTPYKTUBHBINA MpoIlecC B Mosicax CyOIyKIIMM Ha aKTUBHBIX OKpaWHaX KOHTHMHEHTOB U
MeHee MOIIHbIE MPOIECCHl AECTPYKIIMN BHYTPH KOHTUHEHTOB. ATIBEJUIMHT U CIPEIUHI B MOscax
COX sBnstoTCS 3aBUCUMBIMU Tporieccamu. Ilpu 3ToM B HUX HpOUCXOAMT (OPMHUPOBAHUE HE
TOJIKO HOBOM OKeaHHuyeckoi auTocdepsl, HO U okeannuyeckoit KMO Ha Bcio e€ TONIIMHY BO BCeX
okeaHax. [losica 1 o6macTH a)ke MOIIHOTO anBeJUIMHTA-CIOPEIMHra PaHO MM MO3/HO BMECTE C
IUTIOMaMH ¥ BO3MOXKHBIMH JIaT€PaJIbHBIMM MAaHTUMHBIMH TIOTOKaMHU MOTJIOLIAIOTCS MOsICAaMH
cyOnykiuu-naiiBuHra — kak B TuxoM okeaHe (pailoH Xyan ne ®Dyko). YuuThiBas BO3pacT
OKeaHn4eckod Kopwl (okomo 150 muH ner), momHoe oOHOBIeHHEe okeaHmdecknx KMC 3emmu
npoucxoqwio He meHee 30 pa3! MmMeHHO Takoil reoJuHaAMHUYECKMM MEXaHH3M COOTBETCTBYET

3€MHOM MacIITaOHOCTH U CIIa’KEHHOCTH 3BOJIOIUH 3eMiid, T.K. ToHKas (200-230 kM), mpepbIBUCTAas
1/
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U poTshkeHHas (11 3anaaHo-TruxookeaHCKoM IMThI 6oJiee 15 Thic. kM) acTeHocdepa HectocoOHa

o0ecreynBaTh NepeMeneHus TUTOCHEPHBIX IUTUT Ha THICAYH KM.
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OIIEHKA CTEINNEHU TEKTOHUYECKOM PA3JIPOBJIEHHOCTHU BEPXHEN YACTH
JIMTOC®EPBI OCTPOBA CAXAJIUH ITIO TEOMOP®OJIIOTMYECKUM JJAHHBIM
I.P. Baxamos!, A.O. Aru6auos>!, A.A. Cennos!'

"Unemumym @usuxu 3emnu umenu O.FO. HInmuoma PAH, Mockea, Poccus
’Mocxkosckuii 2ocyoapcmeennbiii yuusepcumem umenu M.B. Jlomonocosa, Mockea, Poccus

e-mail: balashov@ifz.ru

PaboTa nocesiiena npodiiemMe UCTIONIb30BaHM METOIUKHU OIICHKH CTETIEHH TEKTOHMYECKOM
paszapoOieHHocTH BepxHer yactu gutochepsl FO.B. Heuaesa [2010] mist Beimenenus odmactei
MOBBIIIEHHONW CEMCMUYECKOM aKTUBHOCTH M KapTHUPOBAaHUS aKTUBHBIX PA3PBIBHBIX HAPYILICHUMN.
OTra MeToIMKa NpUMEHEHAa HaMHU Ha TeppuTopuu o-Ba CaxaluH, XOpOLIO H3yYEHHOro B
TEOJIOTUYECKOM M celicMoTekToHnueckoM oTHomeHusax. Cyts metoga HO.B. Hewaesa [2010]
3aKJIFOYAETCS B TOM, YTO CTENEHb TEKTOHUYECKON pa3apoOIeHHOCTH Ha ITyOuHe a/2 OlleHUBaeTCs
M0 YIEIbHOM JJIMHE JIMHEAMEHTOB, PABHOM OTHOLICHHID CYMMapHOW MpPOTSKEHHOCTU
nuHeamenTos (Y, L) B pacueTHoii sueiike k ee miommany (a%). Bapeupys pasMep pacueTHol Sdeiiku,
MBI OLIEHWJIU CTETIEHb TEKTOHUYECKOW Pa3IpoOICHHOCTH B HHTEpBase ITyOuH 2.5-20 KMm.

YcraHoBieHO, yTO OONBIIMHCTBO (~60%) aKTUBHBIX Pa3JIOMOB IPOCIEKHUBAIOTCS Ha
BEPTUKAJIBHBIX pa3pe3ax MOoJisi TEeKTOHMYECKOH pazapoOIeHHOCTH, MPOXOISIIMX Yepe3 odaru
Hedreropckoro u  VYmieropckoro 3emuerpsiceHuil. Ha ropus3oHTanbHOM cpe3e  Mons
TEKTOHUYECKON pa3IpoOIeHHOCTH, MOCTPOSHHOM ISl TIYOMHBI 5 KM, MO TOJIOKHTEIbHBIM
aHOMaJMsAM, TIJ€ 3HAYeHWs OSTOro mapaMeTpa MpPEeBBILAIOT 3-Ui KBapTUib, BbLIEISIOTCS
ceiicMoakTUBHBIE o00mactd, B KoTopble momnagaer 40% THIOUEHTPOB 3eMJIETPSCEHU,
Opou3omeq X Ha miyomHe 2.5-5.5 kM. Ha anamormuyHoMm cpese mMojis TEKTOHUYECKOH
pa3apoOIeHHOCTH, MOCTPOEHHOM JUIsl DIyOMHBI 10 KM, MO MOJOXHUTEIbHBIM aHOMAJMSIM, I
3Ha4YEeHMsI ATOrO MapaMeTpa MPEeBBIIIAIOT MEIUaHy, BBIIEISIOTCS 00JacTH, B KOTOpPbIE MOMAlaloT
70% TUNOLIEHTPOB 3eMJICTPSICEHHM, MPOU30IIeAIHX Ha ITyoune 5.5-12.5 km. IIpu nposenennn
TPAHUIIBI 110 3-eMy KBapTUIIIO JOJIsl TUIIOLIEHTPOB cocTaBisieT 48%.

Takum oOpa3om, Ha mpumepe o-Ba CaxanuH moka3zaHo, uto meronuka FO.B. Heuaepa
[2010] maOpmMaTHBHA 7 BBIACICHUS AKTHBHBIX PA3JIOMOB Ha BEPTUKAIBHBIX Cpe3ax IMOJIA
TEKTOHMYECKOM pazapoOJeHHOCTH U JUIsl OKOHTYPUBAHUS CEWCMOAKTHUBHBIX 30H IIO
Pa3HOTITYOUHHBIM TOPU30HTAILHBIM CPE3aM.

Hccneoosanue evinonneno 8 pamkax coczaoanus UD3 PAH (Ne 075-01030-23) (A.O.

Aeubanos, I'P. barawos, A.A. Cenyos) u HUP «Mooenuposanue Hosetiuux 2e00UHAMUYECKUX
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npoyeccos, IUAIWUX HA CEUCMUYHOCMb U (DIIIOUOHYIO NPOHUYAEMOCIb 0cadouHblx moawyy (A.O.

Azubanos).

Crnucoxk nureparypbl
Heuaes [FO.B. JluHeaMeHTBHl W TEKTOHHUYECKass pPa3ApOOJEHHOCTh: JUCTAHIIMOHHOE
u3ydeHue BHyTpeHHero ctpoeHus nutocdepsl / [log pen. akaa. A.O. I'muko. M.: D3 PAH, 2010.
215 c.

20



CUCTEMA MNJAHETA 3EMJIA

O IBYXCTAJJUMHOM OBPA3OBAHUM COJTHEYHOM CUCTEMBI,
OOPMUPOBAHUU I'EOCPEPHBIX OBOJIOYEK IIVIAHET A
NPOUCXOXKIEHUU JIMTOC®EPHI 3EMJIN

A.A. Bapen6aym
Hncmumym npobnem negpmu u 2aza PAH, Mockea, Poccus

e-mail: azaryv@mail.ru

C nmno3unmii [anmakTOIEHTpUYECKOW MapagurMbl OOCYXKIAlOTCS BONPOCH paHHEH
reoJlorn4eckoil ucropuu 3eman U GopMupoBaHus ee reocdepHsix obosouek. ITokazano, uto
00pa30BaHKE U 3BOJIIOLINS BHYTPEHHUX CHIIMKATHBIX 000JI0YEK U JKEJIE€30HUKENIEBOTO sAapa 3eMin
IIPOUCXOJUT C MOMEHTa BO3HUKHOBeHMs COJHIIA W IUIAHET B YCJIOBUSX HHTEHCHUBHBIX
6oMOapanpoBok COTHEYHOW CHCTEMBl TaJaKTUYECKHMMHU KOMETaMH. DJBOJIONUA 3e€MJIM UIET B
HalpaBJICHUM YMEHBLICHUs COAEP)KaHUS jKelle3a BO BHEIIHUX CHJIMKATHBIX 000JO0YKax M pocTa
€ro CoAep)KaHUs BO BHYTPEHHMX O0OJIOUKax, BKJIIOYas KeJe30HHKeneBoe sAapo. Bospacr
Conneuynolt cucreMbl U 3emiiM He MeHee 6.6 MIpA JIeT W, BO3MOXHO, cTapuie. B ucropuu
ConmHeyHOW CHCTEMBI MMEJT MECTO BTOPOM ATall IUIAHETOOOPa30BaHMS, BBI3BAHHBIA THOEIBIO
rwiaHeTsl PasToH 4.6 MiIpA JIeT Ha3al U BOBHUKHOBEHUEM U3 €ro 00JIOMKOB I105iCa aCTEPOUIHBIX
Tes. B pesynbrare CTOJIKHOBEHHH TaJakTHUYECKUX KOMET C TeJlaMH acTepOMJHOro Iosca,
NPUBOIUBIINAX K 00pa30BaHMIO OOJIBIIMX KOJIMYECTB IBUIH M T'a3a, HA TaHHOM JTare BHEUTHHE K
MOSCYy TUIAHETBHI-TUTAaHThl MPHOOpETaay Ta30Bble OO0OJOYKM M 003aBOAMIINCH CHCTEMaMU
CIIyTHHKOB, TOI/1a KAK BHYTPEHHUE TUIAHETHI, B UX YHCIE 3eMIIs, TEPSAIIN BEIIECTBO. B yacTHOCTH,
3emJIs TOr/1a JUIINAIIACh YaCTU BEIECTBA IEPBOHAYAIBLHOM KOPBI U TOPOJl MAHTUH, KOTOPBIE BOLILIN
B cocTaB JIyHbl. DTO cOOBITHE MPUBEIO K COBPEMEHHOMY ACPHUIMTY HAa 3emJle TYrOILUIaBKOTO
KOpOBOTO MaTrepuaja M BO3HMKHOBEHHIO Ha Halleld IJIaHETe «MarMaruyeckoro okeaHay». K
HACTOSIIEMY BPEMEHHU IOPOJbl MarMaTHUYECKOTO OKEaHa IOJIHOCThIO HE OCTBIIN M MPOAOIIKAIOT
HaXOJUTBhCSI B COCTOSHUM YAaCTUYHOTO IUIABJIEHHUS M KOHBEKTUBHOIO IEPEMEIIMBAHUS. OTOT
KOHBEKTHBHBIN CIIOM MOpoJ mpencTaBiseT co0oil auTochepHyro 000I0UKy Hallleid IJIaHeThl, B
KOTOpOM, HauMHasg ¢ apxesi, 0Opa3yroTCsl M JBHKYTCS KOHTUHEHTAJIbHbIE U OKEAaHUYECKHE
autocdepHble MIUTHL. B npenenax maHHoW TUTOC(HEpHON 000JIOYKH MPOUCXOIAT BCE IVIABHBIC
re0JIOTHYECKHE MPOLIECChl Ha HAIlIEeH TUIaHeTe, BKII0Yas IM00aIbHbIM Fr€OXUMUYECKUIl KPyTOBOPOT
yIiepoa U BOAbl M IPYTUX METPOTEHHBIX XMMHUECKHX 3JIEMEHTOB, IMKJINYECKH MOCTYHAOIINX
Ha 3eMJII0 B COCTaBE BELIECTBA raJaKTHYECKUX KOMET.

KitoueBsle crmoBa: ['amakroneHTpuyeckass Mapajgurma, TaJaKTUYECKUE KOMETHI,

npoucxoxaenne CoITHEYHOH cucTeMbl, reochepHbie 00010YKH 3eMITd, IPoLEecchl B IuTochepe.
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AHOMAJIBHO BOJIBIIOM MOTOK TEILJIA U3 HEJIP 3EMJIN
JI.b. Be3pykos, B.B. CuneB
Hnemumym soepuvix uccnedosanuti PAH, Mockea, Poccust

e-mail: bezrukovl945@mail.ru

Mopnens «boraras BoropooM 3eMilsh» IpeAcKa3blBaeT aHOMaIbHO OOJIBIION MOTOK TeIuia
13 HeZlp 3eMIIM 33 CUET cojiepsKaHus OONBIIOro KOJIMYeCcTBa pajuoakTHBHoro uorona “°K B tene
3emim. IloarBepkaeHne 3Toro (axkra Mbl MOMYYWIM TPU aHAIHM3E JAHHBIX SKCIEPUMEHTa
bopekcrHo, crmocoGHOro pPErucTpUpoBaTh B3aUMOACHCTBUE COJIHEYHBIX HEUTPHUHO U Teo-
anTuHedTpuHO. IlpeackazaHHas M M3MepeHHas BEJIMYMHA MOLIHOCTH IOTOKAa TEIUIa U3 HEAp
cocraBmiia okosio 650 TBT. OTta BennurHa MIPOTUBOPEUUT U3MEPEHHOM U MIPUHATON COBPEMEHHOMN
reo-Haykou BenuuuHe B 47 TBT.

B noknazne npuBeneHbl apryMeHThl B pamkax Mmojenu «borartas Bomopomom 3emist» B
[0JIb3Y CYLIECTBOBaHMS TaKOro OOJBIIOTO MOTOKA Temia. DTo — oOpa3oBaHME ra3za CHJIaH Ha
rIyOnHax okono 10 KM ¢ MOIIONmEHHEM Tella M OTJada 3TOro Teljla B BOAHBIX CIOSIX Y
MOBEPXHOCTU 3EMJIH TP €T0 peakinu ¢ Boaou. [loatomy Ha rmybunax okoso 500 M B CKBaKMHAX
Ha KOHTUHEHTaX U B JIHE OKEAaHOB JICHCTBUTEIBHO HAOIIOAeTC MOILIHOCTh MOTOKA Termja B 47
TBT. PaccmarpuBaroTcsi pe3yibTaTbl U3MEPEHUs 3aBUCUMOCTEH Temmeparypbl OT INIyOWHBI, B
yacTtHOCTH, 17151 Konbckoi-cBepXrmyOokoi. Takke paccMaTpuBaeTCsi MEXaHU3M SITH30AMYECKOTO
pacimupenus 3emin 6e3 U3MEHEHUsI €€ MacChl, 4YTO MPUBOAMUT K OXJIaKICHHUIO HEAP Ha MTyOmMHaX
pacupeHust ¥ 0oOpa30BaHHE BOJHBI OXJIAXJIEHHUS B Teie 3eMid. BriaeneHue aHOMalbHO
OOJIBIIIOrO KOJIMYECTBA PaJMOTEHHOrO TEIUIa, YMEHBINAIOIIETOCs CO BPEMEHEM U CYLIECTBOBaHHE
npouecca OXJIaX/AECHUs HeJlp MOXKET ObITb OCHOBOHM JUIsl OOBSICHEHMS 3arajky Majieo-KiuMara:
HEM3MEHHOCTH KJIMMaTa HeCMOTps Ha CuibHOe m3MeHeHue cBetumoctu Comnima (~20-30%) 3a
BpeMs xku3HU 3emsn. OOcyxaeTcss He0OOXOAUMOCTb YBEIUUYeHUs paauyca 3emid B 1,5 — 2 paza
3a BpeMs )KU3HU 3eMIIH.

B Hacrosmee Bpemss Mbl HaOmromaeM OBICTpO€ NOTEIUIEHHE OKeaHa M aTrMoc(epsl;
MHTCHCU(QUKAIMIO  Jlera3alid — T[apHUKOBOTO 3¢¢ekra, ByJIKaHU3MA U  IOXKApOB;
UHTEHCU(UKAIMIO 3eMIIeTpsACceHul, oOpazoBaHMs pa3iomMoB. Moxenb «boraras Bomopoaom
3eMiIs» — €IMHCTBEHHAas MOJIeNb, KOTOpasi C €AMHOM TOUKH 3PEHHSI MOXKET OOBSCHUTH BCE 3TU
apieHus. KiroueBbIM MOMEHTOM B 3TOM OOBSCHEHUHU SIBJISIETCSl YBEIMUYEHHE pajnyca 3eMIH CO
ckopoctbto lem B 30 ser. Ilostomy aJjis mMpOrHO3MPOBAaHUS M3MEHEHUI Ha IUlaHeTe 3eMilst

YCIOBCUCCTBY HCO6XO,[[I/IMO Pa3BUTh CPCACTBA AJII MOHUTOPUPOBAHUSA TAKUX W3MEHEHUIA.
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IMPOCTPAHCTBEHHO-BPEMEHHBIE BAPUALIUU BHYTPU3EMHBIX
HEWMTPOHOB HAKAHYHE JIBYX PA3PYIIUTEJIBHBIX 3EMJIETPSICEHAM 2023
oA U HEKOTOPBIE BbIBO/IbI
C.B. Beaosl, W.II. IllecTonanos?
1000 «O3EO», Mocksa, Poccust
2r, eouszuueckuii yenmp PAH, Mockea, Poccus

e-mail: belov.s-2011@yandex.ru

HccnenoBanusiMu aBTOPOB YCTAHOBJIEH BEKOBOM LMKIJI CECMMUYHOCTH U BYJIKAaHU3MA,
JENAIUAcs Ha TpU 33-X JIETHUX [IepHOJia U ero MUrpaius co BpemeneM. [lokazano, uto Hanbosee
aKTHBHBIN HavanbHBINA niepro mukia XXI Beka npoayures 10 2025-2026 rr. B nauane 2023 rona
Ha TeKTOHUYECKOM COBEIIAHUU JIOJIOKEHO O BEPOSTHOCTH KAaTaCTPOPUUECKUX 3EMIICTPSCECHHUH B
Anprmiicko-I mmanaiickom nosice Ha mupotax 30—40° uyro u npousonwio: 6 ¢espans B Typrun
3eMJICTPSICEHUS C MarHUTY0i 7.6-7.8; a B HOuUb ¢ 8 HA 9 ceHTAOpst — B MapoOKKO MarHUTYI0M
6.8-7.2.

JIONOMHUTENBHBIM ~ (PAKTOPOM TPOTHO3a SIBWIMCH BCIUIECKM TOTOKOB HEHTPOHOB
BHYTPU3EMHOI'O NpoUcXoxkaeHus. HakanyHe, B X0J€ U MOCJIE€ YKa3aHHBIX 3€MJICTPSACEHUN OHU
3auKcupoBaHbl: 6 ¢eBpassa Ha HeHTpoHHBIX MoHMTOpax B U3BMUPAH; bakcan, (BKSN 43N
42E); Hepoec (DRBS 50N 4E); Tukcu (TXDY 71°N 128°E); Hopuisck (NRLK 69°N 88°E). 9
centsiops — takke B MU3BMHWPAH; BKSN (bakcan), DRBS (Zep6ec) Hopunbck (NRLK).
Oco0eHHO MOIIHBIE BCIUIECKM HEWTPOHOB peructpupoBanuchk B IIpuansOpycbe Ha bakcane 9
CEHTAOPS, KOTJa UX MOTOK BBIPOC OT (POHOBBIX 3HAYEHUN HA HECKOJIBKO MOPSIKOB, YTO MIPUBEIIO
K cOo10 anmapartypsl. Beruiecky croco6cTBOBal HEMTyOOKO 3ajIeraroinii MaHTUHHBIHN IIJTIOM, YTO
noATBepkaaeTcs Temrepatrypoi 223 °C B rpanutax Ha riayoumne 4000 M, BCKPBITBIX
TrIpHBIAY3CKOW CBEPXTIIYOOKOM CKBaKMHOU. [lapainenbHO ¢ BBIIEYTOMSHYTHIMU SIBICHUSIMU
IIPOUCXOAWIO PAa3pyLICHUE O30HOBOTO CJIOS HaJ BECbMA YAAIEHHBIMH LIHUPKYMIOJISPHBIMU
pudTamMu AHTapKTUIBL.

[IpnunHON BBINIEYKa3aHHBIX SIBIICHUN SIBJISIETCS BHYTPU3EMHOW SACPHBIA CHHTE3,
MHULUUPYEMBIH B COOTBETCTBUU C TeMO-OMO-T€OJOTHYEeCKON KOHIENIMEel CyMMHUpPOBaHHEM
MOTOKOB COJIHEUHBIX U TajakTHueckux HeiiTpuHo. [log ux Bo3aelicTBueM B siipe 3emiu atom Fe
paspyiaercs ¢ oopazoBanreM aToMoB Ca, C, 1 yeTbIpEX HeUTpOoHOB. ClIeZICTBUEM ATOTO SABISETCS
TpaHCMyTallsl XUMHYECKHX DJJIEMEHTOB, C BBIJCIIEHUEM DJHEpruu, (HOpMHPYIOTCS pPYIHO-
MarmMaTU4yecKue o4ard U MHUIMUPYIOTCS 3eMieTpsiceHus. Micxoas U3 BbIIBICHHON TEHASHIINH, 0
okoH4aHus B 2025-2026 rr. nepBoro 33-x yeTHero nepuoza nukia XXI| Beka, cienyer 0Xuaatb

3HAYUTCIIbHBIX CCﬁCMO-BynKaHHqCCKHX 1 MHBIX MIPUPOAHLBIX, a4 TAKKE CONUAIIbHBIX KATAKJIIU3MOB.
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MN3YYEHUE I'PYHTOBBIX BO/l KAK KPUTEPUSA OLHEHKU PAJIOHOOITACHOCTH
TEPPUTOPUIA
P.A. Bookos, O.K. Kpunoukunna
Hayuonanvhouii uccnedosamenscxuti Mockogckuii 20¢y0apcmeentblil CmpoumenbHvlil
yHusepcumem, Mockea, Poccus

e-mail: bobkov roman@list.ru

N3yueHne BONpPOCOB MOTEHLMAIBHOW PAJOHOONACHOCTH Ha IMPOTSHKEHUM MHOTUX JIET
ABJsIeTCA akTyalbHbIM. PanoH oOpasyercs B mpolecce pacnana ypaHa U Topus. OHM U uX
JIOYEPHUE MPOLYKTHI IIOBCEMECTHO BCTPEYAIOTCSI BO BCEX NPUPOAHBIX Cpelax, B TOM YHUCIE B
TOpHBIX MOPOAAX, B BO3/yXe, B MOYBE U B BojAe. Bkian pasoHa B cymMMapHyIo 103y OOJIy4eHuUs
cocrasiisieT 6onee 40 nporeHToB. OH 3aHHMaET BTOPOE MECTO (ITOCIIE KypEeHHUs) B CIIUCKE IPUUUH
BO3HMKHOBEHUS JIETOYHBIX Ooyie3Hed. VIMEHHO MOATOMY OIIEHKa pPaJOHOONACHOCTH SIBISIETCA
BECbMa OCTPOIl 3KOJIOrHuecKoi poOiIeMoii, IpU3HAHHOM BO BceM MHpe. [ TaBHBIMM NTpU3HAKaMU
PaZ0OHOOINIACHOCTH TEPPUTOPUH SIBIISIFOTCS: HAJIMUKE TOPHBIX [TOPOJI C OBBIIIEHHON €CTECTBEHHOM
PaAMOAKTUBHOCTBIO, HAJIM4YUE OCJIA0JEHHBIX TEKTOHUYECKHUX 30H, IMPUCYTCTBHUE pajoHa B
IPYHTOBBIX BOJaX, HAJINYME YCTAHOBJICHHBIX OYaroB IOBBIIICHHBIX KOHLEHTPALMKA paJoHa B
MOHMKEHHBIX YacCTIX CTPOCHUM.

JI1st u3y4deHus MOTEHIMAIbHOM paJlOHOOIIACHOCTH JIOKAJIBHON TEPPUTOPHUH UCCIIEA0BAHNS
MPEJCTaBISIETCS BOBMOKHBIM NIPUBJIEKATh IPOOBI TPYHTOBBIX BOJ, OTOOPAHHBIX U3 OIM3JIEkKAIINX
POIHUKOB, IOCKOJIbKY OBICTPBI pacmajl paJioHa HCKIIYaeT €ro JAajbHIOI MUTPalyio OT
NEPBUYHBIX UCTOUYHUKOB.

MarepuanamMu HUCCIEIOBAHUS TOCIY>KUJIM pe3yJabTaThl aBTOPCKUX HAOMIONEHUN 3a
00beMHON aKTHMBHOCTBIO pajJioHa B IMOJ3EMHBIX Bojax. lccregoBaHus NpOBOAMINCH Ha
teppuropuu 3A0 u FO3A0 ropona MoCKBBI, B CTPYKTYpHO-TeoMOp(OJIOTHUECKOM IUIaHE Ha
TennocTanckoi BO3BBIIEHHOCTH. Pasrpyska MccienyemMbIX IPyHTOBBIX BOJ OCYIIECTBIISETCS B
BUJE POJHUKOB HAIABIOPCKOTO BOJOHOCHOTO KOMIUIEKCA. AHANu3 JaHHBIX PEKHMHBIX
HaOJIOJIEHU I TOIUYHOTO ITUKJIa HA PENPE3EHTATUBHOMN TUIOMIAAKE (OJUH POAHUK) MIOKA3BIBAET, YTO
OTKJIOHEHHE M3MEPEHHBIX 3HAUEHHH OT cpeHero cocrapisieT He Ooiee 15 mporeHtoB. Crabas
M3MEHYMBOCTbD PE3YJIbTaTOB U3MEPEHUI BO BPEMEHH IO3BOJISET MPEANONaraTb MUHUMaJIbHYO UX
3aBHCHUMOCTh OT KIMMaru4ecKux (HakTopoB, YTO, B CBOIO OdYepe/lb, MO3BOJSET JOCTOBEPHO
OILICHMBATh MTOTEHIIMAJIbHYIO PaJOHOOMACHOCTh, HE3aBUCUMO OT BpeMeHH rofa. [Ipu stom numeercs
OonblIoN pa30poc 3HAUCHWH B Pa3IMYHBIX TOYKAX OMPOOOBaHMS B IpeesiaX HCCIeayeMOi

TeppuTopuu. JlaHHBI pa3Opoc TMO3BOJSAET NPEAJIOKHUTH PpE3YNbTaThl OLEHKH OOBEMHOM
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AKTUBHOCTH DPaJOHa B TPYHTOBBIX BOJAX KaK KpUTEpUH IIsl palOHUPOBAHHS TEPPUTOPHI IO

(axTopy NOTEHIMATbHON PaJIOHOOIACHOCTH.
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BJIUSIHUE HA CEUCMUYHOCTH 3EMJIM OTHOCHUTEJBLHOI'O JIBUKEHUSA
JIYHbI (HUKJI 18 JIET)
H.II. Bys1iaroBa

e-mail: n.p.bulatova@mail.ru

B npouecce npocTpaHCTBEHHO-BPEMEHHOIO UCCIEAOBAHUS CEUCMUYHOCTU 3€MIIM aBTOP
METOJIOM JIBMIKYILETOCSl HMCTOYHHMKA BBIIBHJI HEKOTOpBbIE OCOOEHHOCTH JABIKEHHS JIyHBI
OTHOCHUTEJIbHO HEMOJIB)KHOM TPEXMEPHOU 3eMIu.

Hcnonb3ys acTpoMeTpUYECKUE TaHHbIE 3a JABAALATH JIET, BKIIOYAOIMIKE 18 JeTHUN UK
nBikeHus JIyHbl (IIMKIT 13MEHEHUS MAaKCUMAJIBHBIX BEJIMYUH BUAMMOTO CKIIOHEHUS OT 28° 10 -28°
u 00parHO).BriepBeie ObUT MOCTPOCH rpaduk ABMKCHUS JIYHBI B paJliaHHON Mepe MO3BOJIMBIIUI
COMOCTaBUTh CKOPOCTH ITMKJIMYECKOTO JIBUKEHHUS pPaaUyC-BEKTOpa (COEIMHSIOILIErO LEHTP
KoopAUHATHOU cucteMbl JIyHbl - 01, 1 TOUKY Hadajla TPEXMEPHOU CHUCTeMbl KoopauHAT 3emiu 03
3a 18 ner. [lomydeHHbIE TOYKH HEpECEYCHHsS PaaUyC-BEKTOpa C MOBEPXHOCTHIO 3eMiid ObLIN
COCIMHEHBI B TpPa UK N3MEHEHUS BETMYMHBI BUAUMOTO CKIOHeHHs JIyHBI OT Bpemenu 7.

DTOT paamyc BEKTOp IpH JBWXKEHWU JIyHBI, mepecekas MOBEPXHOCTH cdepsl 3emin
«UepTUI» Ha TIOBEPXHOCTU Chephl JIMHUIO, OTPAKAIONIYI0O U3MEHEHUSI 3eMHBIX KOOPIWHAT TEHU
Jlyner ot Bpemenu. Ee Bpamenue Bokpyr 3emuu ObUIO MpeoOpa3oBaHO B CIHUPANICOOpPa3HYIO
KPUBYIO BOKPYI' c(epbl M TO3BOJMJIO BBISIBUTH HEKOTOPHIE 3aKOHOMEPHOCTH B HW3MEHEHHU
CKOPOCTH €€ JIBUKEHUS OT (pa3bl LIMKJIA, U BUJIUMO, CBSI3aHHBIE C ’TUM U3MEHEHHUS CEHCMUYHOCTU
3emuu.

Crnucoxk nureparypbl
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BA3OBBIE NIPUHIUIIBI PABBUTUSA TEKTOHOC®EPHI 3EMJIN B PAMKAX
KOHTPAKIIMOHHO-3KCITAHCHOHHOM KOHIEIMIINH
C.B. Bacuianes
1TAO "T'asnpom negpmo", Canxm-Ilemepbype, Poccus

e-mail: vasilev.sv@gazprom-neft.ru

Konmenmuss B BHJE MBICIEHHOTO OSKCIIEPUMEHTA JIeJaeT TOMBITKY OOBSICHUTH
HaOJIt0JTaeMble SIBJICHUS, 3alleYaTieHHbIE B T€0JOTHYECKON UCTOPUU IIJIAHEThI, TAKUE KaK sIBHOE
npeobnaganue pUQPTOBBIX 30H HAJ 30HAMH CyOAYKIIMH, AKCTPEMalbHO BBICOKas CTEMEHb
MeTamopu3Ma HIUTOB, APXEUCKHUM THaCXU3HC.

Hcxonst m3 9STOM KOHLENIIMH, B OCHOBE KHWHEMATUKH TEKTOHHYECKUX JIBUKCHHUI
npeo0Ia1atoT 1B€ OCHOBHBIE CHIIBI, HAXOAIINECS B JHAIIEKTHYECKOM B3aUMOJICHCTBHHU:

1. I'myGunHas, oOpa3oBaHHAas N30BITOYHO IIOTHOM yMaKOBKOM BEIIECTBA SApa U HIDKHEU
MaHTHM, a TakXe M30BITOYHBIM JaBleHHEM (IOUI0B, Onaromaps KOTOpbIM ¢dopma 3eMiun
CTPEMHUTCS HCKA3UThCS, PA3YIUIOTHSSCH IO TEKTOHUYECKHU OCJIA0JICHHBIM 30HAM B 00pa3ys pUQTHL.

2. KopoBas, aBmxumasi c(hepuvIecKuM pacTeKaHUEM TEKTOHOC(Ephl MO HM3MEHIEMOMY
SHIOTCHHBIMU CHUJIAMH TeOouay, Omaromapsi KOTOpoil 3emiisi BHOBb CTPEMUTCS MPUHATH
rapoo6paszuyro Gopmy.

IIpuunHbl M30bITKA IYOMHHOW 3Heprum. [Ipenmnonaraercs, 4To HA paHHUX CTATUAX
pa3BUTUS pa3Mep IUIaHEThl ObUI HaMHOro OOJIbIIIE COBPEMEHHOTO, M3-3a YEro B €€ HeIpax
3areyaTainch JIaBJIE€HUsl, HAMHOTO IIPEBOCXO/SALINE COBPEMEHHBIE PACUETHBIE JINTOCTATUYECKUE.
[Tocne popmupoBanus [IpoTo3emnn Hadancs ee MPOTPEeB M MHTECHCHUBHBIA BYTKaHU3M, MPUYEM
MOJIBEPrajioch OSKCIUIO3UM MPEUMYIIECTBEHHO BEIIECTBO BEepxHEH MaHTHH. Bynkanusm ObLT
BeChMa HWHTEHCUBHBIM, BEIIECTBO B 3HAYUTEIILHOM KOJUYECTBE MOMIO CYOIMMHpPOBATHCS B
KOCMOC, KOHUEHTpHUpysCh BOKpyr IIporozemmun u ee Toukax Jlarpanmxka. [lo 3aBeprienuto
CYTEepBYJIKAHU3Ma O0bEM BEPXHEH MaHTHH 3HAUUTEIHHO YMEHBIIUIICS JO JACTJICTHPOBAHHOTO
octaTka. M3-3a ymeHbIIeHUs 00beMa MAaHTHHM BEIIECTBO KOPHI OKa3alloCh B M30BITKE, U KOpa
UCIbITaJa JIMAaCXU3UC — BCECTOPOHHIOI KOHTpaklvio. Bo3HMKIIO Oapuueckoe HepaBHOBecHE
MEXJy BHYTPEHHUMH U BHEIIHUMU Treocepamu. BHyTpeHHUE reocdepsl, mociae YMEHBIICHHS
JIABJICHUSI HAa HUX, UCTIBITHIBAIOT PACILIUPEHUE.

IIpuyMHBbI KOPOBBIX JABUKeHUI. [ TyOMHHOE BEIIECTBO, HEPABHOMEPHO Pa3yILJIOTHSISICH
M0 TEKTOHWYECKH OCJIA0JICHHBIM 30HaM, HapylIlaeT IMapooOpa3HOCTh 3eMIIH, YeM MPHUBOIUT B
JIBUKCHHE BEHIECTBO TEKTOHOC(EpHl, KOTOpOE CTPEMHUTCS TPABUTAIMIOHHO YPaBHOBECHTH

BO3HHKIIIME HEPOBHOCTH M BHOBb IpUIATh 3emiie GopMy mapa.
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CHUCTEMHBIN B3IJIsIJ] HA TOPHYIO ITOPOY
10.J1. BoiiTexoBckuii
Poccuiickuii cocyoapcmeennvlil nedazoeuyeckuti ynugepcumem um. A. U. I'epyena,
eeozpaguueckuti paxynomem, kageopa ceonocuu u ceodxonozuu, Cankm-Ilemepoype, Poccus

e-mail: vojtehovskijj@herzen.spb.ru

B cucreme «llnanera 3emist» noacucrema «imrtochepa» cinoxena, no B.M. Bepuaackomy,
«ECTeCTBEHHBIMH TeJdaMmm». llerporpadust y4yut, 4to uX (OPMBI 33JaHBl TE€OJOTHUYECKUMHU
MpoLEeCCaMU U HE CBA3aHbl CO CTPYKTYpaMH KaKUMHU-THOO0 MPUHIIUIIAMH HarloJ001e U3BECTHBIX B
KpucTaorpaguu (ToyeuHasi rpynmna CHMMETPHH HJI€aJIbHOTO KpucTaia — (hakrop-rpyrmna ero
IPOCTPAHCTBEHHOM TPYIIIbI 10 MOATPYINIE TPAHCISALMA) U MHHEpPAJIOruu (TO4edHasl rpymnmna
CUMMETPUHU PEAIBHOIO KpUCTAJIA — IIEPECEYEHUE TOYEYHOM IPYIIIBI CHMMETPHH €10 naeana u
peaenbHON TPpyIIbl cuMMeTpun cpeabl o 1. Kiopn).

B cepenune XIX B. K.®. Haymann chopMynupoBan «3akoH arperariyi MHUHEPaIbHbBIX
WH/IMBUIOBY», HE IpUIaB eMy MaTeMaTrdeckor popmel. Ho ero cuntamu BaxkasiM H.W. Kokmapos
u, B Hamte Bpemsi, H.I1. FOmkun. B xonne XIX B. A. Xapkep cMeso mpu3Hall, 4To «IETPOJIOTUS HE
Ha1uia GpunocodCcKoro NPUHIKIIA CUCTEMATUKH TOPHBIX MTOPOI», U 3TO BHIHYKIAET K COTNIALICHUIO
— pasnuyarp ux no rexesucy. E.C. ®enopos, u3MeHUBIINN KpucTamiorpaduio, B Hadaje XX B.
u3nan omucareibayio «llerporpaduio», He Halasl B MaTeMaTHKE TOTO BPEMECHH KOHIICTIIIUH,
MOJIXO/ISIINX ISl €€ MpeoOpa3oBaHMs.

Ha ocHoBe cucreMHOro moaxoaa (C KOPPEKTHBIM ONpeAeiIeHHEM aTpuOyTOB TOpHOU
HOPOABI KaK CHCTEMbl) U KOHIIETILMU MPOCTPAHCTBA (MHOXKECTBA 3JIEMEHTOB C OTHOILEHHSIMM)
CErofHsI MOXXHO Pa3BUTh TEOPHIO (ISl OMPEIAEICHHOCTH — TMOJHOKPUCTAUINYECKON) TOPHOU
nopojipl. OnpenensiTs ee Kak «arperar O0JbIIOro Ynucia MUHEPATbHBIX UHIUBU/IOB, CJIararolinx
TeOJIOTUYECKOE TEJIO B 36MHOM KOPE» — MPUMEPHO TO K€, UTO OIPEAEIAT, MUHEPAII KaK «arperar
OOJIBIIOTO YKCiIa aTOMOB, CJIAralolIMX TBEPJOE TEJIO B 3¢MHOM KOpe» U Ha TOM OCTaHOBHUTHCS -
CErOHs ATOr0 HEAOIIYCTUMO MaJIo.

[IpuHrMas ecTeCTBEHHBIM B3IVIS[ Ha TOPHYKO IOpOAYy Kak arperar MHHEPAJIBbHBIX
WH/IMBUIOB B O0IIIEM CITy4ae pa3HbIX BUJIOB, MOKHO KOPPEKTHO ONPENEIUTh €€ KaK POCTPAHCTBO
C IUCKPETHOH TOMOJNOTHEH, B KOTOPO MHIMBHIBI UTPAIOT POJib Oa3bl. B quckpeTHOM Tomonorun
KOPPEKTHO ONPENEISAIOTCS MEPBI arPeraToB U LEJIbIN CIIEKTP METPHK, ITO3BOJISIONINX PACCUNTATh
pPOCTpaHCTBEHHbIE Koppemsiuuu. Ilerporpaduyeckass CcTpykTypa ompenensercsa depes
CTaTUCTUKH OTHOIICHUN KOHTAKTUPOBAHUS U 33/IEHCTBYET MOIIIHbBIE aNTre0panieckue TEOPHH, 9YTO

TapaHTUPYCT HCIPOTUBOPCUYUBOCTL U PAa3BUTHUC.
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I'PBI3YHbBI KAK UICTOYHUK BUOJAECTPYKLIUN
N.C. I'eBopksiH, A.A. MaJIMHOBCKUI
Hnemumym oesungpexmonocuu @BYH « OHLT um. @.@. Spucmanay Pocnompebnasopa,
Muvimuwu, Poccus

e-mail: ireev83@yandex.ru

I'ppI3yHBI Kak MCTOYHUK OMOIOBPEXICHUI 00JaTaroT HAHOOJBIINM 3HAUYCHHEM CpEeIu
miiekonuTaromux. Ilo xapakrepy HpUYMHAEMOTO Bpela OHH OTIMYAIOTCA OT MPOYUX >KHUBBIX
OpPraHuU3MOB TEM, YTO MX HENb3sl OTHECTH K BHUJIY >XHBOTHBIX, HAMEPEHO HAHOCSIIUX BpEs
4yenoBeKy. OHM CHOCOOHBI MOBPEKAATh MIMPOKUH CHEKTP PA3IHMYHBIX MAaTEPHAJOB, TAKUX Kak
CTEKJIO, IJIACTMACCHI, PE3UHBI, TEKCTHIIb, KOKa, Oymara, IpeBecuHa U MHoroe apyroe. [Tomumo
ATOTO, OHU OKA3bIBAIOT TIOBPEKAAOIIEE BO3ACHCTBIE HA TEXHUYECKYIO aNlapaTypy, NaMsITHUKA
KYJBTYPBI, TPAHCTIOPT M COOPY)KEHUS, YTO MOXET IPUBECTH K CYIIECTBEHHBIM M3MEHEHUSM HX
CBOWMCTB, CHW)KEHHIO KaUeCTB U JIaKe K ITOJTHOMY Pa3pyLICHUIO.

buomnoBpesxaenus uiu OMOAECTPYKINS — 3TO MOBPEKACHHS CHIPhSI, MATEPUAIIOB M U3/ICITHIA
MOJT BO3JCHCTBHEM OHMOJIOTHYECKHX (DAKTOPOB, a MMEHHO OHMOJOTHYECKHUX OPTaHW3MOB HITU
COOOIIECTB OpPraHMW3MOB, BBI3BIBAIONIMX HApyIIEHHE WCHPABHOTO WM paboTOCIIOCOOHOTO
COCTOSIHUSI OOBEKTA.

[IpakTuyecky Bce HAHOCHUMBIE I'PbI3yHaMM MOBPEXJIEHHs MOTEHIHAIbHO onacHbl. OHU
HOCAT CIIy4YalHBIA XapakTep, U, KpOME TOTO, UX TPYAHO IpeaABHaeTh. Hanbonpiee 4ucio BUIOB
BpEIUTENICH, MPUHOCSIINX 3HAYUTEIBHBINA Bpe, OTHOCATCS K CEMEWCTBAM MBIIIMHBIX (KPBICHI,
MBIIIH, MECYaHKH), XOMSKOBBIX (XOMSKH, OHJIATPbl, JEMMHUHIH), CJIEMBIIIOBBIX (CIEMbINN) U
O6ennubux (cyciauku u Oenku). OmgHOM M3 mpobieM COBPEMEHHOM 3alIUThl OOBEKTOB OT BpeAa,
NPUYHHIEMOTO CHHAHTPOIHBIMUA TPBI3YHAMH, SIBIISIETCS TIOBPSKIACHWE WMH  PAa3IUYHBIX
MaTepHasoB, UCTIOIB3YEMbBIX B CTPOUTEILCTBE, B TOM UYHWCIIE yTEIUIMTENEH, OIIETOK Kabenen u
IPOBOJIOB.

IIpencraBuTenu oTpsiia rPbI3yHOB HAHOCST 3HAUNTENIbHBIN yIiepO KaOeIbHBIM CETSAM, YTO
NPUBOIUT K aBapHsiM, HAPYIICHUIO CBSI3M, JBIDKCHUS IIOE€37I0B, IMOXKapaM W YEIIOBEYECKUM
xepTBaM. OTTacCHOCTh BOZHUKHOBEHHSI OMOTIOBPE)KACHNN HEOIMHAKOBA B PA3IMYHBIX MPUPOTHBIX
30Hax. OHa 3aBUCUT OT BHJIOBOTO COCTaBa I'PbI3YHOB B JIaHHOM 30HE, MX YMCIEHHOCTH, 00pasa
KHU3HH, a TAaK)KE BEPOSTHOCTU KOHTAKTA >KMBOTHBIX C MaTepHajaMu W u3aenusMu. IlyTsmu
NPEAYIPEXKICHUS TTOBPEKICHUN MaTEPHAIOB TPHI3YHAMH SIBIISIFOTCSI OTIPE/ICIICHNE UX CTOUKOCTH
K BO3IECHCTBUIO TPHI3YHOB, OOpb0a C IENEeBHIMH BHJAMHU TPBI3YHOB, a TaKKe NMpPUMEHEHHE
pETEUIEHTHBIX COCTaBOB KakK JJisi 0OpaOOTKM MOBEPXHOCTEH, Tak M A BBEACHUS B COCTaB

MaTcpualioB.
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NPEIUKTUBHBIA AHAJIN3 YKOHOMHUYECKOI'O YIIEPEA OT ITOKAPOB,
BBI3BBAHHBIX BOJIOPOJHOM JIETA3AIIUEN, B CYBBEKTAX P®
B.C. I'ma3beB
Mockosckuii 2ocyoapcmeennsiti ynusepcumem umenu M.B. Jlomonocosa, gpakynvmem
eocyoapcmeennozo ynpasnenus, Mockea, Poccus

e-mail: viadislav.glazev@yandex.ru

[IpuponHbie moKapbl BBI3BAHBl PSIIOM IPUYMH, HUCCIEAYEMBIX HAayKOM, a HMEHHO:
reoJI0OrH4ecKuMH U (pU3nuecKUMHU (DaKTOpaMu, BHI3BIBAIOIIMMU TOJIHYIO U JIOTUYECKU CBA3aHHYIO
JTUHAMHYECKYIO0 IIelb B3aMMOCBSI3aHHBIX MPOSABICHUI HccieayeMoro (eHomeHa: aerasanus
BOJIOPOJIa TOJ BO3JCHCTBHEM I'pPAaBUTALMU CO CTOPOHBI BHELIHUX JUIs 3€MJIM TEI; BCIEICTBUE
3TOro 0Opa3yrOTCsl 030HOBBIE JBIPBI; B PE3YJIbTaTe€ YEro BO3HHUKAIOT MOXKapbl B TOM WM MHOM
peruoHe 3emud. OCHOBHBIMH  3J€MEHTaMHU JAHHOTO  Mpoiecca  (OKa3bIBAIOIIUMU
dbyHIamMeHTallbHOE U HauOOoJIbIlIee BIUSHUE) SBISIFOTCS (PU3NKO-XUMUYECKUE MPOIIECCHI, KOTOPbIE
BbI3BaHbl BHEUIHUM I'PAaBUTALMOHHBIM BO3JCHCTBHEM Ha 3€MIII0 CO CTOPOHBI HEOECHBIX TEIl.
Bcenencreue 310ro, BEpOATHOCTh BOZHHKHOBEHUS I105Kapa, BBI3BAHHOIO Jera3alues BOIOpOAa,
onpexensiercs apwkenueM Jlynsl u Connua. Llens qaHHON 4acTu MCCIe0BaHUs COCTOHUT B cOope
U aHallM3€ JaHHBIX M0 MoXkapam B pernoHax P®, rae, akTuBHee BCEro HaOMIOAAIOTCS 030HOBBIE
JBIPBI M JIeTa3alysi BOIOPOAA CPeIdH TEPPHUTOpHUH, rae mmeercs Oa3oBas mH(]pacTpykrypa. B
YaCTHOCTH, OBLJI TPOBEJICH aHAJIN3 OTKPBITHIX JAHHBIX O MPUPOAHBIM MOXKapaM JIJIsl OIpeIesIeHUs
MOTEHIUATIBHON YKOHOMUYECKOW BBITOJbI OT YCIIEUITHOTO IPOrHO3a BO3ZHUKHOBEHUS MOXKAPOB 3a
CYET METO/A MPSIMBIX 3aTPaT C Y4ETOM JJAaHHBIX O IPOTrHO3UPYEMOM BEPOSTHOCTH BO3ZHUKHOBEHUS
1okapa B BBIOpaHHBIX pervoHax (MOJIy4eHHBIX U3 OCHOBHOM 4acTu uccienoBaHus). OCHOBHas
npobiemMa MporHo3a KpOeTcs B ONPENEIEHUH CpPEAHEro YPOBHs yiiep0a, HaAHOCHMOIO
IPUPOJHBIMM IOKapaMH B TOX B TOM WM HHOM peruoHe P®D, a Takke B ONpeCIICHUU
BO3MOXKHOCTH €TI0 NPEJOTBPALIEHUS B CIy4ae yCIEIIHOrO IPOTrHO3a.

JUis OCTPOEHUS METOIMKH OLEHKH MPSMOT0 AKOHOMHUYECKOTO yiiepba HCHOib3yeTcs
onucareibHasi CTaTUCTUKA, UH(epeHI[uaIbHas CTaTUCTUKA, PETPECCUOHHBIN aHaJIN3, KIIaCTEPHBIN
aHallu3, aHAJIM3 BPEMEHHBIX PS/I0B, TaK)XKe YUHUTBHIBACTCS JAMHAMHUKA BEPOSTHOCTH OOpa3OBaHUs
030HOBOH JbIpBI BCIEACTBUE YCWJIEHHUS Jlera3allid B TOM MHOM PETHOHE, AAHHBIE MO KOTOPOM
MOJIy4eHbl W3 ONMCAHHOIO BBIIIE HCCIEAOBAHUSA, HA OCHOBE KOTOPOrO IOCTPOEHA JaHHAas
AHAJIUTHUKA.

[Tomy4yena cpenHsisi OlLleHKa MHPSMOTO SKOHOMHYECKOro yiepOa B Tojx IO peruoHam,

KOTOpPBIC HanOoJee IMOABCPIKCHBI A€Tra3aliuu IMMpUupoaHOro Bogopoaa.

30



CUCTEMA MNJAHETA 3EMJIA

BUOC®EPHO-TEPAIIEBTUYECKOE 3HAYEHUE HE3ACEJIEHHOCTH POCCHUH
IO0.H. I'osry6unkos
Mockosckuii eocyoapcmeennvlii yHusepcumem umenu M.B. Jlovonocosa, eeoepaghuueckuii
gaxynomem, kagh. pekpeayuonnou ceoepaghuu u mypusma

e-mail: golubchikov@list.ru

OcHoBHasi Macca JIfofiell MIaHeThl COCPEIOTOYCHA B CYyOIKBATOPHAILHOM, TPOITUYECKOM,
cyoTponmueckoM M ymepeHHoM nosicax CesepHoro mnonywmapus. Ha HOxHoe mnomymapue
npuxonutcs Bcero 10% mupoBoro HaceneHus. Tpu KpynHEHIIMX MO KOHLEHTPAUH MUPOBOIO
HaceneHus Makpoperuona - Kuraii, Unnokuraii u Epoma (6e3 CHI') - BoOpanu 601ee moaoBUHBI
JIOACKUX pecypcoB mupa. CaMblii KPYITHBIA B MUPE HENPEPHIBHBIA aHTPOIIOTEHHBIN JaHamadT
pacnonoxkeH Ha BocToke Kuras, rne ciauBaroTcst amiomepauuu ropoaoB llunpnao, Ll3uHansb,
Kaiidbin, Yxanuxoy u qpyrux. CaMblil KpYIHBIHN apeai HeIOCTYITHOCTH (He3aceneHHocTH ) Kuras
pacmoioXeH Ha 3amnaje, B Tuberckom aBTOHOMHOM paiione, Ha tuiato Yantas. [Ipu aTom pazmepsl
3TUX OTPOMHBIX TEPPUTOPUN MPUMEPHO COOTBETCTBYIOT JIpyr-Apyry — 10 500 KM OT LeHTpa 10
kpas nepudepun. B Poccuu Taxke cambie O0JIbIINE apeaibl HEAOCTYITHOCTH B DBEHKUU, Ky THH,
Ha UYykorke, B MaragaHckoil oOnacTd Kak Obl MOJNSPHBI K HanOojee BUIOU3MEHEHHBIM
naHamagTaM Ha 3amaje W Iro-3amaje eBporneiickoi yactu crpanbl [Kopones, 2021]. Ha Bceit
MaTEpUKOBOM CyIIE, 32 UCKIIOUEHUEM apKTUYECKUX OCTPOBOB U AHTApKTH[bl, HE HAHUTH CTOJIb
TpyznHonocsiraeMoil oOmmupHOil obnacth, kak Ceep Cpenneit Cubupu. Jlaxke otraayieHHas
UykoTka JocTymHee Onmaromapsi BHIXOMY K JaTbHEBOCTOUHBIM MOPSM. SIKyTHs cOoeMHEHa CBOEH
OCHOBHOHM 4YacThlO0 C TJIABHBIMH PETHMOHAMH CTPaHbl aBTOMOOWJIBHOW M KEJIEe3HOW JOPOTraMH.
Hobpatecst sxe Ha CeBep Cpenneii CuOupu W3 TIABHBIX LEHTPOB POCCHMU MOXHO TOJIBKO
camonietoM 10 Hopunbcka u Xaranru, wid B HaBUTaluio Ha Teruioxone u3 KpacHosipcka 1o
Hynunku. 3a EHMceeM cocpenoToueHo camoe KpYyIHOE U MOCIeqHee HEOO0KHUTOEe MPOCTPAHCTBO
IJIAHEThl U3 BIIOJIHE MPUTOAHBIX I MpokuBaHUs. OHO MMEET IUIAHETAPHO-TEParneBTUUYECKOE
3Ha4YeHHE I 3eMHON Ouochepsl.

Ha nonoBune o6uTaeMoit miomia M 3eMHON MMOBEPXHOCTH MPOXKUBAET JIUIIb 5% 3eMIISH.
OTH IPOCTPAHCTBA 3aCEJIEHBI C IFIOTHOCTBIO MeHee S yen. Ha 1 kB. kM. B To ke Bpems Tepputopun
C IUIOTHOCTBIO HaceneHus cBbiiie 150 uenoBek Ha 1 kB. KM 3aHUMalOT Toxke 5% oiikymensl. Ha

HUX COCPEI0TOUCHA MOJIOBHHA ueoBeuecTBa [bpyk, 1981].
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®EHOMEH CXO/ICTBA BHYTPUCYTOYHOM TUHAMHUKHU TEMITEPATYPBI
TEJIA MEJIKUX TEIIJIOKPOBHbBIX ) KUBOTHBIX U HEKOTOPBIX
T’EO®U3NYECKUX NAPAMETPOB B COCEJHUE KAJIEHJAPHBIE JATBI
M.E. Inarponros
Hncmumym npobnem sxonoeuu u 26omoyuu um. A.H. Cesepyosa PAH, Mockea, Poccus

e-mail: diatrom@inbox.ru

HccnenoBana quHaMUKa TEMIEPaTyphl Tela Y MOXHOHOTHUX XOMSYKOB U OOBIKHOBEHHOTO
nonomsHs. [lokazaHo, YTO BHYTpPUCYTOUYHAS AMHAMUKA €KEMHUHYTHBIX U3MEHEHUN TeMIlepaTypbl
Tela >KMBOTHBIX CXOJHAa B COCEIHHE KaJleHJapHble naaThl. OTOT (EeHOMEH He CBs3aH C
UPKAJUAHHOW CHCTEMOU OMOJIOTHYECKHUX YacOB, a ONMPEACIISACTCS BIUSHHEM BHEITHETO aKkTopa
cpenbl. AHAOTUIHBINA (PEHOMEH CXOACTBA (UIYKTyalluidi B CMEKHBIX CYTOYHBIX PsIIaX BEHISBICH B
TUHAMUKe nehopMauu KOpbl 3eMIId, MOKa3aTesX TpaBUMeTpa, QGIyKTyalusx pajiuoakTHBHOTO
pacnana u omubkax GPS-nosurnmonupoBanus. [lokazano, uto Gonee BbicOkHe KOA(D(DUIIUEHTHI
KOPPEJSIIUN HAOIIOAA0TCS TIPH COMTOCTABICHUH BHYTPUCYTOYHBIX JUHAMHK TEMIIEPATYPHI TEIa,
B3SITBIX 32 CMEXKHBIE 3BE3IHBIC CYyTKHU, T.€. 1o nepuony 1436 mun, a He o 1440-MuHYTHOMY
CONTHEUHOMY pUTMY. Bce 3T (hakThl yka3bIBalOT Ha CBSI3b YJIBTPAJIUAHHBIX PUTMOB KHBOTHBIX U
dnykTyanuii reo@U3MYECKUX IMPOLIECCOB C BpallleHHeM 3eMJIM BOKpPYr CBOEH OCH W,
CJIEJIOBATENIBHO, C TIOJIOKECHUEM KUBOTHOTO WJIM MTPHOOpa Ha MMOBEPXHOCTH 3eMITM OTHOCHUTEIIBHO
KOCMHUYECKHX OOBEKTOB.

[IpoBeneHa oreHka CBS3W TOKazareneil JIMHHOOA30BOrO0 HMHTEP(HEpPEeHIIMOHHOTO
nedopmorpada ¢ TUHAMUKOW TeMIIEpaTyphl Tella XOMSYKOB, H30JIHPOBAHHBIX OT CBETOBOTO
pexuMa cmeHbl JHA W HouW. [lokazaHa TONOXUTENbHAS KOPPEISIIUOHHAS CBSI3b IS
OJTHOBPEMEHHBIX BPEMEHHBIX PSIOB MEXIY CHEKTpaMHU MOIIMHOCTA JAMHAMUKH W3MEHEHUS
TeMIepaTypsl Tena u aedopmanuu aurochepsl 3emnn. MeTogoM HaJOKEHHBIX 210X MOKa3aHa
CBA3b PE3KUX MOABEMOB TEMIIEPATYPHI TEJIA XOMSYKOB C YBEJIMUEHUEM HAMPSIKEHUS 36MHON KOPBI.
Takum o00pazoMm, yCTaHOBJIEHA CBS3b MEXIYy IMHAMHUKOW TeMIIepaTyphl Tesa, OTpa)karomen
npeoOalaHe CUMIATUYECKOTO OT/ela BEreTaTHUBHOW HEPBHOW CHUCTEMBI, U HaIPSIKECHUEM

3€MHOM KOPBI.
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3AITIOBEJHUKHU POCCUU — ECTb JIU BYAYILIEE?
JL.I. EmesqbsiHOBa
Mockosckuii 2ocyoapcmeennsiii ynusepcumem umenu M.B. Jlomonocosa, ceoepaghuueckuii
Gaxyremem, kaghedpa buozeocpaghuu

e-mail: biosever(@yandex.ru

Opranu3anuu CUCTeMbl 0000 OXpaHsSEMBIX MpUPOAHBIX Tepputopuii (manee OOIIT) B
Hamiel ctpane Hadanach B 1917 rogy ¢ cozmanus nepBoro — bapry3uHckoro — 3anoBeqHuka. B
Hactosimee BpeMs cucrema OOIIT Brmrodaer 3amoBenHUKH, OuochepHbIE 3amOBEIHHUKH,
HanoHaabHbIe mapku. Kaxkapiit u3 atux OOIIT umeeT cBOM 1€, HCTOPHIO, (PYHKITUH.

OOwekT coobmenust — 3amoBeHUKN — yHUKanbHBIe OOIIT, HE MMeromue aHAJIOTOB B
mupe. CTaHOBJIEHHE CHUCTEMbl — UMEHHO CHCTEMBI — MPOILIO TPYAHBIN, MOPOH TparMuyecKuil —
cuctema Obula Ha rpaHu Kpaxa — nyTh |[KokeBHukoB, 1913; Mumbkos, 1950; Peiimepc,
[tunsmapk, 1978; HacumoBuy, 1979; lexkun, 1980]. Ho pa3ym nmobenui, u B ceiiuac B Haien
ctpanel09 3anoBegnukoB (2023 1.). 3amoOBEAHUKH — O3TAJIOHHBIE MPHUPOJIHBIE TEPPUTOPUH,
MPEJCTABISIIONINEG BCE THIBI JAHAMAPTOB HAMICH CTpaHBI, a Y4YUTHIBas €€ IUIOMAdb |
reorpaduyeckoe nojaoxenue — Bce Turbl CeBepHoit EBpasun. OcHOBHBIE (PyHKIINHU 3aII0BETHIKOB
— OXpaHHas ¥ Hay4yHas: oXpaHa MPUPObI U HAyYHOE U3YyYEHHE COCTOSHUS, (YHKIIMOHUPOBAHUS U
JTUHAMUKU TPUPOAHBIX KocucTeM. [lomHas BceoObemItioniasi oXpaHa, 1aTh MPUPOE MPABO KUTh
CBOEH KM3HBIO 0€3 aHTPOIOTEHHOTO BMEMIATEeNbCTBA U U3YUUTh ITY KU3HH — BOT TJIaBHAS UJEs
co3JaHusl 3anoBelHUKOB. Hama crpanHa gana Takoe mpaBO MPUPOJE, MOXKET U JIOJKHA €ro
COXpaHUTh. B mocnenHue rofpl MOSBUINCH TPOTUBOACHCTBHS 3TOH OnmaropoaHoii uaee. B 2018 .
OyKBaJIbHO Ha TPaHU TMOMMUCAHMS YIaOCh Omaromaps nucbMmy K [Ipe3uaeHTy u ero moaaepkke
OTMEHHUTh 3aKOH, B KOTOPOM TOBOPHJIOCH: «...pa3peuIuTh CTPOUTEITHCTBO HAa TEPPUTOPUU
3allOBEIHUKOB OTEJIEH, XO3AWCTBEHHBIX M CIIOPTUBHBIX COOPYXEHUI». OJTO MOAABAIOCH C
SKOHOMHYECKOH U HKOJIOTMYECKON wuaeell — 3amoBEIHUKHU JOJDKHBI JIaTh 3K00Opa3oBaHHE
HaceneHuto... CuuTaercs, 9YTo PKOJIOTHYecKas TPoIa He MPUHOCHUT yiiepOa mpupose, a JIFOIu,
MPOIIE/IINE IO HEH, BBIXOIAT AKOJOTUYECKH OOpa3oBaHHBIMHU. JIerko MpeacTaBUTh, CKOJb
Oonpiias uHGpacTpykTypa TpeOyercs AJiss JOCTaBKH, pa3MEIICHHs, MPOXKUBAHUS TypUCTOB. A
TYpPHUCTHI, MPOIIEAININE IO TPOTe, HE 3HAIOIIME OCHOBHI SKOJIOTHH, HE CTAaHYT CKOJIbKO-HUOYIb
Oosee 00pa30BaHHBIM B SKOJIOTHYECKOM OTHOIICHHUH. [1naueBHOE e COCTOsTHUE MMPUPOIBI TIOCIIE
MOCEIIEHHUS YKE OIICHEHO HECKOJIbKUMU 3allOBETHUKAMU, HAYaBIIUMH ATy MpakTuKy. CMeleHne
JESTEIIbHOCTH 3alOBEHUKOB B TYPHUCTHUYECKYIO CTOPOHY YHHYTOXKUT HAYYHYIO (DYHKIHIO, YTO

JOKa3aHO ONbITOM HAIIMOHAJIbHBIX ITApKOB
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TAPMOHHAA XPOHOJIOT MU SBOJIIONNHA MTYJIbCUPYIOMIEN 3EMJIA KAK
CJIEJJCTBUE KHMATUYECKHNX BO3BYKJIEHUM EE SJIPA B XOJIE BPAIIIEHUA
IIVTAHETBI BOKPYT' OCH 1 HA KOCMHNYECKHUX OPBUTAX
B.A. Enudganos

e-mail: zem864@yandex.ru

Uro kacaercss TpPYIHOJOCTHKHMBIX «HMCTUHHBIX» OLIEHOK Hayaja IeOJOTHYeCKUX
MIEPHUOJIOB, 310X U (a3, To 3AeCh mpeAcTouT enié orpomuas padora. C.JI. Apanacwen (1987).

OOpamasicb K IeoJIOTHYECKOMY HpPOILIOMY, Mbl TEpseM IVIaBHbIH HHCTPYMEHT JUIS
YCTAHOBJICHHUS OJTHOBPEMEHHOCTH COOBITHI — BHelIHKUE K HUM Yachl. C.B. Meiien (1978).

[IpobnemMa TPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH CTPYKTYpBl 3€MHOH KOpBI, Kak
IIPEJCTABIISIETCS aBTOPY, SIBISIETCS OAHOM M3 BaXKHEHUIINX Ha COBPEMEHHOM JTalle pa3BUTHS HayK
o 3emuie. B. oo (2005).

Jlaxke B HAIIM JTHU, KOT/Ia TEKTOHMKA IJIUT MIPU3HAHA YyTh JIM HE €MHOIYIIHO, IpodieMa
JBIDKYIIUX CUJI €lle He perieHa. J. XesuieMm (pyc. uza. 1985).

Co3znarp Teopuio 3eMJIM — 3TO 3HAYUT IPOU3BECTH CUHTE3 €CTECTBO3HAHUS. Takoi cuHTE3
MOXET MPOMU3BECTH HAayKa O 3eMile — Ie0JIoTHs... OHAa CIOcOoOHA paccMaTpuBaTh BCE SIBJICHUS
PUPOABI KaK cTaauu pa3Butus Bo Bpemenu. H.E. Maptoesanos (2003).

VYyéHble XOTAT NPEOI0JIETh JOIMAaTU3M, BPEMEHHO OXBAaTUBILIUI I€0JOTUYECKYIO MbICIb,
nmyJbCcallOHHas TUIoTe3a npuodperaet 6omnpiiee 3HaueHue. B.I1. Kazapunos (1983).

Teopust mynscupyromeit 3emnu... M y Hee ecthb cnmabble Mecta. OJHO U3 HUX —
3araJloYHOCTh MexaHu3Ma mynbcanuii. A.A. lanrye (1971).

l'eopunaMuyeckue nporeccs BHyTpHU 3eMIIH, Ha €€ TOBEPXHOCTU U B IPUJIETAIOIINX CIIOSX
aTMoc@epbl IPUBOIAT K pa3BUTHIO NpupoAHbIX kKaracTpod. B.U. Ocunos (2004).

Omuccus cBOOOJHBIX HEHTPOHOB U3 BHYTPEHHETO «TBEPJIOTO» sJIpa 3€MJIH BbI3bIBAET
OXHBJIEHHE PUPT-PAMIIOBBIX CUCTEM B ITOTOKaX MPOTOHUPOBAHHOIO BOJOPOJA. .. C MPOSIBICHUEM
Pa3HBIX TUIIOB JIUTOAIEBALIUH. .. C 3ATOIUIEHUEM OOIIMPHBIX TEPPUTOPHIA. .. C PE3KUM U3MEHEHHEM
naHaAmwagToB. .. MeHATCs 6uoneHo3sl. B.A. Enudganos (2021).

DOBomionUs 3eMIIM MOXKET MOJMY4YUTh OObACHEHHE B cdepe aKyCTHUECKUX MpPOIECCOB,
HAa3BaHHBIX «T€OKMMaTHKa». Kumarndyeckue mpaBuila-3aKOHbI aKyCTUKHA COBMECTHO C 3aKOHOM-
MPaBUJIOM (PAKTATLHOCTH MO3BOJSIOT MPUOIM3UTHCS K MOHUMAHHUIO MPUHIIUIIOB OpraHU3aluu
CTPYKTYpHI U XpoHosoruu reocepsl. B.A. Enudganos (2020).

B My3bike BUASIINI MOXET yBHAETh KapTUHY BceneHHON M B cepe My3bIKH MyApBIH

MOXET OOBSCHUTH CEKpeT U Mpupoy Bceit padboTsl Beenennoit. X.U. Xau (pyc. uza. 1998).
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CBsA3b HEOTEKTOHUYECKHUX CTPYKTYP U O30HOBBIX AbIP HA
TEPPUTOPUU POCCHUHN
B.A. 3aiines, JI.B. [ITanuna
Mockosckuii eocyoapcmeennbiii ynusepcumem umenu M.B. Jlomonocosa, 2eonocuieckuti
Gaxynemem, kageopa ounamuueckou eeonozuu, Mockea, Poccus

e-mail: v.zaitsev@mail.ru

Ha teppuroputo Poccuiickoii ¢enepamuu Obu1 nmoctpoern ['MC-mpoekT, ¢ moMOIIbI0
KOTOPOTI'O CTaJI0 BO3MOXKHBIM IIPOTHO3MPOBATh 00JIACTH NITyOMHHOM Jierazanuu. B ocHOBY npoekra
nerna «Kapra HEOTEeKTOHMYECKOro paloHupoBaHus Tepputopun Poccuiickoin ®enepauun
macmTaba 1:2 500 000» [Mexenosckuid, 2020]. Ha 310l kapTe, MOMUMO pailOHUPOBAHUS U
aMIUIUTYJ HEOTEKTOHUUYECKUX JIBUKEHU, TOKa3aHbl T€0JUHAMUYECKUE aKTUBHBIE 30HbI, KOTOPbIE
XOPOILIO COYETAOTCS C IEHTPAMH O30HOBBIX JIBIP, T.€. SIBJIAIOTCS 30HAMM DIyOWHHOMN Jerazaluu.
[Tomumo 31o# «6a30B0i» kapThl B ' IC-nipoekT BKIItOUeHa 6a3a JaHHBIX COBPEMEHHBIX aKTUBHBIX
Pa3IoOMOB — TEKTOHUYECKUX HapyIlIEHUH, IEPEMELLIEHHUS 110 KOTOPbIM IIPOUCXOIUIN B HEITABHEM
IPOILJIOM M MOTYT OXKHJAAThCsl B Ommkaiimem OymymieM, a Takke HH(pOpMaIus O pemeHud
MEXaHU3MOB 0YaroB 3emileTpsAceHuil ((poKalbHBIX MEXaHM3MOB), SIBISIOLUIUECS OIHHUM U3
BO)XHEHIIMX MapaMeTpOB, XapaKTEepU3YIOIUX COBPEMEHHOE MoJjie HanpsbkeHUd. OTMETHM, 4YTO
030HOBBIE JIBIPHI MPENCTABIISIOT COO0I pernOHAIbHOE YMEHBIICHHE OOIIET0 COAEPIKaHUs 030HA
(OCO) B 030HOBOM cnoe 3emud. J{Jisl BbIJIEI€HUSI pETHOHOB, T7Ie BOSHUKHOBEHHE OTPHUIATEIbHBIX
anomanuit OCO ObUTIM TPOaHATM3UPOBAHbI cpeJHeMecauHble KapThl 0TKIoOHeHHss OCO oT HOpMBbI
(cpeTHEMHOTOJIETHUX 3HaueHUH), IIPUBEIEHHBIX Ha caire https://exp-
studies.tor.ec.gc.ca/clf2/e/current map.html. Paccmorpenbl Bce umeronuecs CpeaHeMecsYHbIe
KapThl, HaunHasg ¢ 1979 . Ilo aTM kapTam BbIIeneHO 609 LEHTPOB OTPULATEIbHBIX aHOMAJIUN
OCO. MsI npeamnonaraeM, YTo 030HOBBIE JIBIPBI MOSBIISIOTCS, ITIABHBIM 00pa3oM, HaJl y4acTKaMu
3eMHOM KOpBI, T/1e HaOMI0Aat0TCsl aHOMAJIbHO BBICOKHE 3MaHaIMK ITyOHHHOTO Bojoposa. B coro
ouepesib, pacrpeeseHre BOA0opo/ia B Ipeesiax 3eMHOM KOpbI onpezensercs 1ByMsl (hakTopamMu:
CTENEHbIO MPOHUIIAEMOCTH TOPHBIX MOPOJI U XapaKTEPOM UX HaIpPsKEHHOTO cocTosiHus. [Ipuuenm,
HaNpsHKEHHOE COCTOSIHHME OIpeNieNiieT HE TOJIbKO HalpaBleHHe Murpauuu ¢uronna, HO U
OKa3bIBacT 3HAYMMOE BIMSIHUE HA BEJIMUNHY MPOHUIIAEMOCTH CAMUX TOPHBIX IOPO/.

Komrmutekc mcxomHbIx AaHHBIX, cOOpaHHBIX B maHHbIA ['MIC-mipoekT mo3BONMI CO37aTh
IIPOTHO3HBIE CXEMbl 30H DIIYOMHHOH Jerasaiuy, IOATBEPKACHHbIE BEITUYMHON 00Iero

conepxkanus o3ona (OCO).
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BUHOI'PA/I B IIOYBE, B PEJIUT'MU U B UCKYCCTBE
T.A. 3yOkoBa
Mockosckuii 2ocyoapcmeennsiti ynusepcumem umenu M.B. Jlomonocosa, gpakynvmem
nousoseoenusi, Mockea, Poccus

e-mail: dusy.taz@mail.ru

C niry6okoii 1peBHOCTH (OKOJIO 8 THIC. JIET Ha3a/1) TUKUIA BUHOTPA] CITYXKHIT JIFOISM MTUTICH.
On Oorar nutarenbHbiMU BemmectBamu: ButamMud C, K, B6, Tnamun u ap. B nHacrosimee Bpemst
apeal pacipoCTpaHEeHUs] BUHOTPAIHUKOB OXBaTbiBaeT Tepputopuu 30-500 ceBepHON WK FOXKHOM
HIMPOTHL. BuHOTrpa He JII0OUT KUCTIbIe TOYBBI, 3aCOJICHHBIE U TAXKEIOCYITIMHUCTBIE, HEOOXOIUMO
NPUCYTCTBUE B MoYBe HIeOHS M mecka. [lo3ToMy depHO3eMbl, Ha KOTOPBIX MPEKPACHO PACTYT
JIpyTrUe KyJabTypbl, HE MOIXOIAT MOJA BUHOTPAJHUKH. BuHOrpagHas ji03a sBISETCS CUMBOJIOM
TIOA0POAUSI, U300MIIHSI, 3I0POBOTO TOTOMCTBA, MUpa U OJIaronoiyyusi U Bceraa Obliia cBs3aHa ¢
0oxecTBeHHBIM. Jlaske MepBblii BUHOTPAIHUK, BO3MOXKHO, OB MOCAXKEH U3 paiickux canos. Kak
paiickoe pacteHue BUHOrpaja accouuupyercs c¢ peBom XusHu. B xpuctmanckoil Tpaauuuu
BUHOTPAJIHAS J103a — 3TO CUMBOJI XPpUCTa, BUHOTPAIHBIN coK (BUHO) — Ero xpoBs. Camo aepeBo
onuueTBopsieT Mucyca, ero BeTBU — aroCcTONOB, a MO — Bepytonux. Ho y BUHOrpagHOro BUHA
€CTh W OTpHUIIaTeNIbHasg CUMBOJIMKA. 3a0pONMBIIUI COK BHHOTpaJa MPHUBOAUT K OMbSHEHUIO,
CO3HAHME 3aTyMAaHUBAETCS, U IOCTHKEHUE MYJPOCTU CTAHOBUTCSA HEBO3MOXHBIM. B 3TOM cityuae
BUHOTPaJ BBICTyNaeT KaK CUMBOJI QJIYHOCTH, IMOXOTH M KaXIbl yaoBoibcTBUU. Crenyer
HOAYEPKHYTh, YTO BUHOJAEIME, UCIOJb3YIOIIee pPa3pyLIMTEIbHbIN Mpouecc OpoXKEeHUs — 3TO
n300pereHue yenoBeka. MIcKyccTBO oTpakaeT KM3Hb Yepe3 IMOLMH, YyBCTBa, BOCIOMUHAHUS, U
BUHOTPaJ 3aHUMAaeT OJHO W3 IEHTpPaJbHBIX MecT B >kuBomucH. OH Kak CHUMBOJMYECKas
JKEpTBEHHAasl KpOBb B pykax MajoHHbI ¢ MiazeHueM (xynoxxHuk Jlykac Kpanax Crapmmii, 1520
r). bokan BuHa, Kak pajocTh, Kak cuacTIMBBIA Opak, B kaptuHax X.PemOpannra ¢ Cackueit
(«ABtomoptpet ¢ Cackueil Ha koneHsx», 1636 r.), [lerpa KoruanoBckoro ¢ Onsroit CypukoBoit
TOXE y HEro Ha KoJIeHAX («ABTOMOPTpET ¢ keHoi», 1923 r.) u y Mapka Illarana («/IBoitHoi
noptper ¢ OokamoMm BuHa» 1918 r.). UyBCTBEHHOE HACHaXJCHHE NMPU B3MIsII€ HA BUHOTPA B
kaptuHax K. Bpromnosa, O. Penyapa, K. KopoBuna u np. Ognako yxe B 14 Beke (AHMuA,
CPEIHEBEKOBAs PYKONHCh) U B 16 Beke (HemelKass IrpaBrOpa) XyAOKHUKHM ITOKa3ajiu, KaK BHUHO
ryOUTENbHO /U1 TeX, KTO HE YMEET MPaBUIIbHO MOAXOAUTH K €ro yrnoTpednenuto. OHu u300pa3uim
Jrofied, MOTepSBIIMX 4YeNOoBeYeCKHM OONMK W MpeBpaTHUBIIUXCA B KUBOTHBIX. Ho Bce-Takw,
n300paKeHUH KpacoTbl TI'PO3[AbEB BHHOIpajga, OOKaJOB BHHA, KaK aTpUOyTOB OOEIEHHBIX

HAaTIOPMOPTOB U KaK pagOCTb KU3HHU U CEMEHOro C4acCTbhbsi, B )KXUBOIIMCH HAMHOTI'O GOHBIJ_IC, qTo
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CBUJIETENHCTBYET O OIArOCTHOW POJIM BUHOTpaja B >KU3HM Jitoael. [loaTtomy Tema BUHOIpaja B

HCKYCCTBC, KaK M YpoOXad B LCJIOM, MOXCT OBITH CpCACTBOM I MBIIUICHUA, Pa3BUTUA U

BOCIIMTaHHUSA 3KOJIOI'MYCCKOTO CO3HAHMA.
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N30BPAKEHWSI HA KAMHSX. POXKEP KAYA
JI.LA. Uorancon
Hnemumym ¢pusuxu 3emnu um. O.FO. [HImuoma PAH, Mocxkea, Poccus

e-mail: ioganson@bk.ru

PaccmarpuBaercss sBoyolMsT  MpeACTaBieHU 00 M300paKEHHSIX Ha  KaMHSX,
00bEIMHSBIINX B TPEBHOCTH MCKOIMAEMbIC OPTaHU3MBbI U COOCTBEHHO KaMHH C M300pakeHUSIMHU
nojl UIMeHeM urparomeil npuponsl «lusus naturae». Hanbonee uacro m3zo0Opaxenus, Oonee mim
MeHee o/1I00HbIe Mei3a)kaM, ropoAam, )KMBOTHBIM WIIH JTIFOOBIM JIPYTHM MIpeIMETaM U3 peaibHOro
MUpa, BCTPEYAIOTCS B ararax, Mpamopax, HM3BECTHSKax, fliMax. Beiaensercss ocoOblil Tum
NEH3KHOTO WJIM PYWHHOTO Mpamopa, oOpaboTaHHBIE YaCcTH KOTOPOTO CIYXHIIM B KadeCTBE
MPUPOAHBIX TPOU3BEACHUN UCKyccTBA. [lOMBITKM OOBACHUTH IPUPOY U300PAKEHUN HA KAMHSX
HaJIM4ueM 0co0Oro CBOMCTBAa KaMEHHOM MaTepuell co3faBaTh XyA0)KECTBEHHBIE MPOU3BEICHUS
U3BECTHBI, 110 KpaiiHel mepe, ¢ Apuctotens (384-322 o H.3.), a Takxke — nmo3aHee y Anbdepra
Bemuxkoro (1200-1280), Ynucce AnpapoBanau (1522—-1605), Adanacus Kupxepa (1602—-1680).
Ho mHOTHE yUeHble, cpeu HUX — U3BECTHBIN (pruiocod, maremaTnk, meauk Jxuponamo Kapnan
(1501-1576) mpITanuck paliMOHAILHO OOBSICHUTD ATO SIBJICHUE, TT0JIaras, YT0 H300paKeHUs ObLIN
CO3/1aHbl XyJIO)KHUKAMH, a MO3HEE OKa3allMCh 3apBITHIMH B MECTE 3apOXKACHUS KaMHEH-araToB
nnu mpamopoB. K cepenune X VIII Beka mpor301110 YETKOE pa3aeIeHNe HCKONAEMbIX OPTraHU3MOB
U KaMHEH ¢ U300pa’KeHUsIMHU, KOTOPbIE CTAJId PAacCMaTPUBATHCS KaK YUCTBIE CIIYYalHOCTH U U3
yKpalleHui JBOPIIOB IMEPEMECTHIMCh B MHUHEpalorndeckue kaOuHeThl. Ha ¢one momHOrO
YMOJIYaHUs B HAyYHOU IuTepaType B XX BeKe CrelnalbHbIe HCCIeI0BaHus Ha CThIKe punocoduu,
AHTPOTIOJIOTUY M MUHEPATIOTUU H300paKEHUSIM Ha KAMHSIX TTOCBATUJI BBITAIOIIHICS (PpaHIly3CKUi
dbunocod, antponoor, nmucarensb Poxep Kaitya (1913—1978). Kaitya paccmarpuBaeT nuchbmMeHa
Ha KaMHSIX B KOHTEKCTE CBOMX MpEICTaBIeHUN O BceleHHOW, HaJaeleHHOW CO3HaHUEM U
YyBCTBaMH, B KOTOPOW MUHEPAJIbHOE, PACTUTENBHOE U )KUBOTHOE IAPCTBA MOAUYUHSIIOTCS €AMHBIM
3aKOHaM, OJUH W3 OCHOBHBIX — 3cTeTudeckuil. C Apyroil CTOpOHBI, MMCbMEHAa HA KaMHAX B
IIMPOKOM CMBICIIE — OJIHa W3 Pa3HOBHJIHOCTEH HepasraJlaHHoro mmdpa HOpUPOIbL. «ITO
COBEPIIIEHCTBO MPOSIBISIETCSA B KAMHSIX TaK Pa3HOOOPA3HO, YTO MOKHO TIEPEUHUCITUTH BCE TOMBITKU
U CTWIM YEIOBEYECKOrO0 MCKYyCCTBA W HE HAWTU HHU OJHOTIO, HE HMMEIOLIEro aHaJlloroB B
MUHEPAIBLHON mpHupoae. B 3ToM HeT HHYero yauBUTENIBHOTO: rpyOble MOMBITKYA YeJI0BEKa, ITOr0
MOTEPSHHOTO CYIIECTBAa, HE MOTYT OXBaTUTh OOJbIIEe, YeM KpPOIIEYHYIO 4YacTb O3CTETHUKHU

Bcenennoii».
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3KOJIOTMYECKHUE HOPMbBI B TOPHOM ITPABE POCCUMCKOM UMIIEPUH
HN.A. Kanamuunkos
Mockoeckuii ['ocyoapcmeennwiti Hucmumym mexncoyHapoonvlx omuowenul (Ynusepcumen)
MUJ] P®, Oounyosckuii hunuan, Oounyoso, Poccus

e-mail: ia kalashnikov@inbox.ru

AKTyaJqbHOCTh TeMBbI OOYCJIOBJIE€HAa T€M OOCTOSTENBCTBOM, YTO B HACTOSILNEE BpeMs B
Poccun  Qopmupyercs U KOPpPEKTHpYeTCS 3aKOHOAATENbCTBO O IMOJb30BAHUU HEAPAMH,
HalpaBJIeCHHOE Ha o0ecleyeHne YCTOWYMBOIO Ppa3BUTUS MHUHEPAIbHO-ChIpEBONW 0a3bl B
COOTBETCTBUHU HAIMOHAJIbHBIMA HHTEPECAMH CTPaHbl M IIEPCHEKTUBAMHU €€ 3KOHOMUYECKOTO
pazButus. [lo MHEHUIO COBPEMEHHBIX CHELMAIUCTOB, UCIOJIb30BAaHUE HEAP 3E€MJIM SIBIISETCA
mo0anbHON TPOOJIEMOM, CBSI3aHHOW C KPYITHOMACIITaOHBIM BO3ACHCTBHMEM Ha HeEIpa U MOPOU
HeMpeICKa3yeMbIMU Pe3yJbTaTaMH B M3MEHEHUHU 3KOJIOTHYECKOH 00CTaHOBKH.

BaxxHoe ¥ akTyaslbHOE 3Hau€HHe UMEET O3HAKOMJIEHHE CIIEUAIMCTOB U 00I11€CTBEHHOCTH
C 3aKOHOZATENIbHBIMU JOKYMEHTaMH, Ha OCHOBE KOTOPBIX B IPOIJIOM YCIELIHO pa3BUBAIACh
TOPHOAOOBIBAOIIAS TIPOMBIIIICHHOCTD, SBISIBIIAsCS 0a30BOM /ISl BCeil SKOHOMHKHU Poccuiickoit
UMIIEPHH.

Ipu pazpaboTke Marepualia UCIIOIb30BAIMCH: TAMATHUK 3aKOHOTBOPYECKOM AEATENBHOCTH —
«Ycraa lopnoro Poccuiickoii WMmnepun», copepkaiumii KpynHbId OlOK HHGOpPMaUU IO
HKOJIOTMYECKUM BoOMpocaM, J0KyMeHThl (onnma Ne 271 Poccuiickoro T'ocymapctBeHHOro Apxua
JlpeBHUX AKTOB, (pyHIaMeHTaNIbHbIE TPY/bl KPYIHEHIINX CIIEHUATICTOB 110 TOpHOMY ITpaBy Poccun
XIX B. C.C. Abameneka-JIazapea, @.®D. IlItoda, K.A. CkanbKkoBCKOT0, a TAKKE TPY/Abl COBPEMEHHBIX
WCclieoBareNied TOpHOTo W dKosormdeckoro mpasa — B.b. AprembeBa, JI.H. Jlenucosoii, Bb..
Kimtoxuna, A.B. JlaryTkuna u ap.

IIpoananu3upoBaHbl MOJIHOMOYHSI TOJKHOCTHBIX JIML] PA3HOTO YPOBHS IO YCTAHOBIIEHUIO
U U3MEHEHMIO DJKOJIOTMYECKMX HOpM — Munucrpa locynapcrBenHsix MMyiiecTs, renepai-
ry0epHaTopoB, ryOepHAaTOpOB U HadyadbHUKOB oOmactedl. Oco0oe BHUMaHUE YIENsIeTcs OXpaHe
LIEHHBIX JIECOB ¥ BOAHBIX HCTOYHHUKOB.

Vneneno BHuManue auddepeHnnaniy 3K0I0rn4eckKuX HOpM B TOPHOM 3aKOHOJIATEIbCTBE
B 3aBUCMMOCTH OT BHJA TIOJE3HOTO MCKONAEMOIO, 3aKpEIJIEHUIO CIEHUAIbHBIX HOPM,
peryInpoBaBIIUM OTHOIIEHHUS, BO3HUKAIOIIME B CBA3H UCIOJIb30BAHUEM BayKHEHIIIMX HCKOTTaeMBbIX
U MUHEpaJOB: 30JI0Ta M IUIATUHBL, HE(MTAHBIX HCTOYHMKOB U YIJIEBOJOPOAHBIX Ta3oB,
JParoleHHbIX U IBETHBIX KAMHEH, STHTapsl, KAMEHHOT'O YIVISl U aHTPALUTA, COJITHBIX MICTOUHUKOB U
BO/I.
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T'opHOE 3aKOHONATENIBCTBO YCTAHABIMBAJIO NPUOPUTET HKOJIOTMYECKUX HOPM, €CIIH HX
HECOOIOIEHNE MTO3BOJISUIO JOOBIBATh YCTAHOBICHHOE, TO €CTh IIAHUPYEMOE KOJIMYECTBO PY/bI
Juisl mpousBojcTBa Metaya. Crarbu YcraBa [OpHOro paspemianu «BbIHHUMaThb Ha OYMCTKY M3
YAOOHEUIINX YaCTeH pyAHUKA», HO TIPU 3TOM «HE PACCTPauBaTh BCETO PYIHUKA YACTHIMH 3TAKaMH
U BCTPEUHBIMU IIEPECEUEHUSIMI», YTOOBI «IIPEKIECBPEMEHHO HE OCJIA0MATh HATypaJbHOM CBSI3U
rOpbl», HE OTCTyHaTh «B J0ObIYE OT MPaBWJ T'OPHOIO HCKYCCTBA», «YTOOBI OJUH PYAHUK HE
IPEAyNpEeXAAT HMCTOLICHUEM JpYyroro». Benuk ONbIT 3aKOHOTBOPYECKOM JEATEIbHOCTU
npaBoBeioB Poccuiickoii nuMmnepuu U B cdepe IKoIorndeckoro mpasa. OH BBI3BIBAET yBAKCHHUE U

3aCIy’KHNBACT ACTAJIBHOI'O aHaJIu3a.
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O CUCTEMHOM METOJE ®PAKTAJIBHOI'O MOAEJINPOBAHUA
JJUHEAMEHTHO-BJIOKOBBIX CTPYKTYP. YACTb 2 (HA IPUMEPE
MPUYPAJILCKOI YACTH BOCTOYHO-EBPONENCKOH IJIAT®OPMbI)
B.B. Kpasuos
AHO «llenmp unHo8ayUOHHBIX MEXHOI02UU YCMOUYU8o20 pazeumus «Hoocucmemay,
Moorcarick, Poccus

e-mail: vikravisov@inbox.ru

®pakTaabHOE MOJCIMPOBAHUE CUCTEMHOM HEPAPXUU JINHEAMEHTHO-0JIOKOBBIX CTPYKTYD B
matrGopMeHHON JToc(hepe SBIsSETCS aKTyaldbHOH 3a7adell TEOPETHYECKON M IMPaKTHUECKOU
reonuHamuku. B Tumano-Ileqopckom OacceiiHe paHTOBBIM MOAXOM K PACCMOTPEHUIO CTPYKTYP
«TI03BOJISIET BBISIBUTH CKPBITHIE 3aKOHOMEPHOCTH B XapaKTepe CBA3M JaHHOW CTPYKTYypHOH
MOBEPXHOCTHU U pa3MelleHus] HE(TIHBIX U Ta30BbIX MECTOPOXKACHUI». B TO ke Bpemsi 04eBUIHO,
4YTO Hauboee NEePCIEKTUBHBIM MIPEICTABIISIETCS HCII0JIb30BaHUE KOMILIEKCa
TEKTOHOAMHAMUYECKHX KPUTEPHEB HE(PTEra3oHOCHOCTH. B dYacTHOCTM W3BECTHO, HYTO C
MEKOJOKOBBIMH ~ 30HAMH  JIMHEAMEHTOB ~ YacTO  CBSI3BIBAIOT  BEPTHKAJIBHBIE  00JacTH
KOHCOJIMUPOBAHHON KOPBI, KOTOpBIE CIIy>)KaT OCHOBHBIMU KaHaJlaMHU BOCXOJSILEW MHIpaluu
ra3zoo0pa3Horo (rouga B 0CaIOYHbIN YeX0i. Y3el COWIEHEHHUsS TaKuX 30H 1-ro paHra cpasy 3-x
HampaBlIeHUH (COIIacHO pa3paboTaHHOW (PAKTATBLHOW MOJENH) BBIACICH B aKBATOPUU
ITewopckoro m Kapckoro Mope#, e HEIaBHUMH MCCICAOBAHUSIMHU YCTAHOBJICEHA CKBO3HAs
Murpanus (IIOUI0B M0 JIETOHUPOBAHHON cucTeMe B30POCOB, KOTOpHIE, MPU MPOHUKHOBEHUH B
BEPXHIOIO YacTh pa3pe3a (OPMHUPYIOT CKOIUIEHHS C MPOphIBAMHU B BOAHYIO Tomly. Ilpu stom
MOJbEM T'a30HACHIILIEHHBIX (IIIOUIOB HOCUT JTUCKPETHBIN XapakTep (B 3aBUCUMOCTH OT CTENEHU
MPOHUIIAEMOCTH CJIA0OKOHCOIMIMPOBAHHBIX CJIOEB YETBEPTHUYHBIX OCAJIKOB) M CTPEMHUTCA K
00beTMHEHUIO B €IMHBIN PPOHT MO Mepe MPUOIMKEHHS K THTEHCUBHOMY TITyOMHHOMY HCTOYHHKY.
Ha KapckoM mnonurone ycraHOBIE€Ha Takke CBs3b Mexay (OHOBBIM penbedoM [HA U
OpHEHTAIMel apealloB MOKMapoK. B yacTHOCTH, yBEIMYEHHE MX IUIOTHOCTH (PUKCHPYETCS B
JTHUIIAX JTUHEWHO BBITSHYTHIX MIOHMKEHUHN U Ha Tiepernbax IOHHOTO penbeda.

Kpome storo, Ha Tepputopun Bosro-VYpanbckoll aHTEKIIN3bI BBIABICHA MpeArnoaaraemas
CBS3b pa3MEIICHHs] TpPeX YHUKAIbHBIX MecTopoxaeHuid Hedptu u ra3za (PomamkuHCKOTO,
Apmnanckoro 1 OpeHOyprckoro) ¢ 30HaMH JJMHEAMEHTOB 2-TO paHTa, OTMPEISTUBIINAsT XapaKTePHBIC

JJI KQXJ0T0 U3 HUX MHAUBUAYAJIbHBIC CTPYKTYPHBIC 0COOEHHOCTH U FJ'IY6I/IHHI)IG HUCTOYHHUKH.
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3AKOHOMEPHOCTH B CTPOEHUU KOHCOJIUIANPOBAHHOM KOPBI
MECTOPOXJEHWH YIJIEBOJAOPOJOB B ITPEYPAJILCKOM ITPOT'UBE
O JAHHBIM I'C3
AM. Ky3un
Hncmumym npoobrem negpmu u eaza PAH, Mocxesa, Poccus,

e-mail: amkouzin@ya.ru

B noknazne ommcaHbl pe3ynbTaThl HOBOM WHTEPIIPETAMH TpeX (parMeHTOB TIIyOMHHBIX
paspe3oB ['C3, npoxoasuiue yepe3 MECTOPOKACHUS YITIEBOJOPOAOB U NEPCIEKTUBHBIE IJIOIIAIN
B tokHOM (puc. 1, I), nentpanpHoii (puc. 1, II) u cepeproii (puc. 1, III) gactax [Ipemypanbckoro
KpaeBoro nporuba. Pe3ynbTarbl MHTEpIPETAIIMH IO 3THM TpeM ¢parMeHTaMm mpoduiieli HocsAT
0000MIalONNii XapakTep MO OTHOMICHWIO K OCTaJbHBIM HMHTEPIPETHPOBaHHBIM paspesa ['C3.
['myOuHHBIE celicMUYecKue pa3pe3bl ObUTH MpeoOpa3oBaHbl B pa3pe3bl CKOPOCTH MPOIOJIBHBIX
BoJIH (Vp) U pa3pesbl OTHOIIEHHUS CKOPOCTH MPOIOJIBHBIX BOJH K CKOPOCTH MOIMEPEYHBIX BOIH
(Vp/Vs) B BuIle H30JIMHUMA THX MapamMeTpoB. [IoMIMO 3TOTO BBIIEISUIHCH OOJIACTH C JIOMCHAMH
MaKCUMAaJIBHBIX (CHHAM IIBETOM ) i MUHUMAJIBHBIX (KPaCHBIM I[BeTOM) 3Ha4eHud Vp u Vp/Vs. [lon
nomenamu (1o H.K. bynuny) nonumarorcs obnactu (5 — 15 kM no Beprukanu u 50 — 100 km u
OoJee Mo Jarepanu) KOHCOTUAUPOBAHHON KOPBI, KOTOPbIE MOXKHO Pa3[eIUTh MO0 CEHCMUYECKUM
napamerpam Vp, Vs u Vp/Vs. I IlpencraBienue ceiicMuiecknx ryOMHHBIX pazpe3oB I'C3 Vp u
Vp/Vs B BuIe HW30JAMHUN W C BBIIEJICHHEM B IIBETOBOM ramMme oOnacTeil ¢ JoMeHaMu
MaKCHUMAaJIbHBIX 1 MUHHMMAJIbHBIX 3HAQUEHHUU ATUX MapaMeTpPOB MO3BOJIAJIO BbIAEIUTH B Bomro-
VYpanbckoii 1 Tumano-ITeuepckoii HeTEra30HOCHBIX MPOBUHIIHIX CIEAYIONINE 3aKOHOMEPHOCTH.
1. Ha mmyOunHBIX pa3zpe3ax Vp — Moj MECTOPOXKICHUSIMU B BEpXHEH YaCTH KOHCOJUIMPOBAHHON
KOpBI 3aJIeTal0T JOMEHBI C TOBBIIIEHHON CKOPOCThI0. BoMHOBOIBI HAOMIOAAIOTCS BO BCEM
nuarna3oHe IIyOMH 3eMHOM kopbl. 2. Ha paspezax Vp/Vs — MecTOpOXIEHHS HaXOASATCS Ha
KOHTAKT€ JJOMEHOB C IMOBBIIIEHHBIMU ¥ IOHWKEHHBIMU 3HAYEHUSIMU. 30HbI KOHTAKTOB JIOMEHOB C
OONBIIUM TpaHEHTOM 3HaueHu Vp/Vs MOry SBIATHCS KaHAIaMH MUTPALMH  (DIFOMTHBIX
notokoB. II. B [IIpemypanbckom mporube yCTaHOBJIIEHa CMEHAa MPEUMYIIECTBEHHO
CyOropHU30HTATBHON PACCIOEHHOCTH KOHCOIMINPOBAaHHOU KOpbl BocTouHOM yacTu BEII Ha rore u
CceBepe Ha BEPTUKAJIbHYIO B IIeHTpaidbHOW 4dacTu. [eorpaduuecku 3Ta 00IacCTh COBHAAAET C
10kHBIM oOpamiienrieM CeBepHbix YBanoB. III. CoBmectHblii anamu3 paspe3oB Vp u Vp/Vs

IMMO3BOJIXJI BBIACIIUTE BO3MOXKHBIC 30HEI ITPOHUITACMOCTH B KOHCOJ’II/I)II/IpOBaHHOI\/'I KOp¢€.
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BJIUSHUE TEKTOHUYECKHX Y3JIOB CEBEPA PYCCKOM ILIUTHI HA
ATMOCO®EPHBIE ITPOLECCHI
IO.I. Kyrunos, 3.b. YucroBa, E.B. [lonsikoBa, A.JI. MuHeeB
HUnemumym eeoounamuxu u ceonocuu umenu 4i.-kopp. PAH @.H. FOoaxuna OUIIKHUA
YpO PAH, Apxaneenvck, Poccus

e-mail: kutinov@fciarctic.ru

HccnenoBanne B3aUMOACHCTBUS TEKTOHUYECKHX Y3J0B M aTMOC(epbl MPOBOIMINCH Ha
Benbcko-YerpsiackoMm, Emenkom, Xoamoropckom M 3MMHEOEPE)KHOM TEKTOHHYECKHX Y3J1ax
CeBepa Pycckoii mummThl B TIpeesiax aJMHUHUCTPATUBHBIX T'PaHUIl ApXaHrenbCKol obOmactu. B
pe3ynbTare MHOTOJIETHMX MOHUTOPHHIOBBIX HAONIOACHUN Ha TEKTOHWYECKUX y3J1aX HaJl HUMH B
armocdepe 3adukcHpoBaHB: 1) TMOCTOSHHBIA «ICPUIUT» aTMOC(EPHOTO IABICHHS HAJ
nepudepreil TEKTOHUYECKUX Y3JI0B; 2) TOBBIINICHHAs IJIOTHOCTh OOJAYHOTO MOKpPOBa Ha
nepudeprun TEKTOHMYECKHX Y3JI0B U TMOYTH WX IOJHOE OTCYTCTBHE B LIEHTpe; 3) uacToTa
BBITIQICHUS )KUJIKUX W TBEPJBIX OCAJIKOB BBIIIC Ha MepUEpHH, a KOITUIeCTBO Ha 26% Oobiie; 4)
Takasg >X€ 3aKOHOMEPHOCTb HaOIIOaeTcsi B COJAEPKAHUU KUCIOpOoAa B NPU3EMHOM Cloe
atMocdepbl; 5) H3MEHEHHE OIEKTPUYECKOW MPOBOAMMOCTH BO3[yXa, BbIpaxkaromieecs B
OCIIa0JIEHUU CHUTHAJIOB COTOBOM CBSI3M, U3MEHEHUHU XapaKTepa KOPOTKOMEPHOAHBIX MarHUTHBIX
BapHalllii, UCKaXXEHUU («OTCKOK») curHaioB GPS; 6) kpaTHoe yBelnyeHHE KOJIMYECTBO IPO3 U
YBEIMYCHUE KOJIMYECTBA MPHUPOIHBIX JIECHBIX TTOXKAPOB; 7) TMOBBIIICHHBIA MOATOK pajoHa Ha
nepugepun y3Jos.

T.e., Hal TEKTOHUYECKUMH y3JIaMH CYILIECTBYIOT BEPTHUKAIbHbBIE KaHAJIbI MEXTe0C(HEpHOro
B3aMMO/IECTBHUS, OXBAaThIBAIOLINE BCE aTMOc(epy OT Tpomocdepsl 10 noHocheps! (ciaoi F2) u
BhIIIE, (DOPMHPYSI AHOMAJILHBIE ITOTOAHBIE YCIOBHS, BIUSIONINE Ha OKpY KaromIyto cpeny. [Ipuaem
9TH TPOLECCHl XapaKTepHbI U ISl YCIOBHO TEKTOHMYECKH MACCHUBHBIX TEPPUTOPHUI JPEBHHUX
1aThopMm.

[Tony4yeHHbIe pe3yabTaThl OBUTM KOPPECTIOHAUPOBAHBI HAa JPYTHE Y3JIbI C YUETOM WX paHra
1 MOP(HOMETPUIECKUX M SHEPTETUIECKUX XapaKTEPUCTUK C MCIIOJIb30BAaHHEM KOCMOMATEPHAIIOB
U IM(POBOTo MOJIETUPOBAHUS pebeda.

Hccneoosanus nposedenvi 8 pamkax e2ocyoapcmeennozo 3aoanus Ne 122011300380-5
DedepanbHo20 UCCTLE008AMENLCKO20 YEeHmMPa KOMNIEeKCHO20 u3ydenus Apxmuxu um. H.IL

Jlaseposa Ypanvckoeo omoenenusi Poccutickoii akaoemuu Hayx.
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CHUJIAH — YPE3BBIYAMTHO AKTUBHBIM, HO HEYJIOBUMbIA KOMIIOHEHT
JAETASALIUUA IIVIAHETHBI
H.B. Jlapun
Hnemumym ¢pusuxu 3emnu um. O.FO. [HImuoma PAH, Mockesa, Poccus

e-mail: Larin.Hydrogen@gmail.com

HeocmopumbiM TOCTOMHCTBOM Mojenu 3emutd, mnpeioxkenHoi B.H. Jlapuasim Gonee
NOJIyBEKa Hazaj, ABsieTca e€ ocoOeHHas mpenckasarenbHas cuiia. Tak OblIo ¢ BOJOPOIOM — KTO
ceifuac He 3HaeT O MOTOKax BoJopojaa u3 Helap? Tak ObUIO C BOCIOJIHEHHWEM MECTOPOKICHUMN
VTJIEBOJOPOAOB — Temepb 3TO M3BECTHBIM (hakT. BbUIo mpencka3aHO U OTKPBITO SIBICHUE
QHOMAJIbHOM IUIACTUYHOCTH HABOJOPOXKEHHBIX METAJLIOB IOJ AaBieHueM. M Takux MporHo3oB
OBLIO CAENaHO MHOXKECTBO, HU OJIMH IIPOTHO3 HE OKa3ajcs JIOKHBIM, U JIaXe UX MepedHclIeHue
BBIIJIET 32 PAMKHU TE€3HCOB.

B 3TOoM noknazme Mbl OCTAaHOBHUMCS Ha SIBJICHHH, KOTOpPOE OBLIO MPEICKa3aHO B paMKax
mozenu 3emnu B.H. Jlapuna, u Bnepssle noareepxkaeHo Hamu B 2005 rogy. C tex mop Mbl
3aTpaTHIM HEMAJIO YCUITUI TI0 TOMCKY BUHOBHHUKA ONMCHIBAEMOTO siBJICHUs — cuitaHa SiHs. Cuan
— OecLBETHBIN ra3, sJ0BUT, BOCIUIAMEHSETCS Ha BO3AyXE, UPE3BBIYANHO JIETKO OKHUCISIETCS U
SBIISIETCS] XOPOILIUM BOCCTaHOBUTeNEM. B npupoze oOpasyercs B pe3ysibTare peakliuy CHIUIII0B
(mamp. M@2Si) ¢ Bogoii. ITokuHYB 30HY peakluu CHJIAH JalIeKO YWTH HE MOXET B CHIIy CBOMX
XUMHUYECKHX CBOMCTB, T.€. OH BCTYNHT B PEAKIUIO C BELIECTBOM, OT KOTOPOIO CMOXKET 3a0path
KHUCTIOPO/JI IPEBPATUBIIUCH B Ty WIH UHYIO POpMY KpeMHe3EéMa U BBIJEIUB MPU STOM OTPOMHYIO
TEIUIOBYI0 3Hepruto. OOpamiaer Ha ce0s BHUMaHHE OOIIas OCOOEHHOCTB: CJeNbl peakiuil,
NPEIIOJIOKUTEIBHO CHJIaHA, (PUKCUPYIOTCS TOJIBKO B CBSI3U C TIECKaMH, COJEPKaLUMHU
TUAPOOKHCHBl kene3a. [lpm 3TOM peanmusyercss peakuus, NpUBOAALIas K 00pa30BaHUIO
BBICOKOTEMIIEPATYPHOTO KPEMHE3EMHOIO I'ejls, HACBIIEHHOIO KEJIE30M U €ro COCAUHEHUSMH.
IIpumepnyro cXemy peakuuun MO>KHO 3anucarhb CIEAYIOIIHUM o0pazom:
SiH4+Fe2032>Si0x+FeO+HoO+Fe(?)+Ho+...+Q. HykHO OTMETHTH, YTO, KaK U BCE B MPHUPOJIE,
9TO MHOTO()a3HBIN 1 MHOTOCTAIMMHBIN MTPOIIECC MPEBPAIIEHUs OTHOTO BEIIECTBA B JIPYTOE.

B noknage mpuBOASTCS MpUMEPHI HAIIUX MOJIEBBIX HAOIIOJCHUH, CIETTaHHBIX B IMyCTHIHE
Heres B W3pamne, myctbiHe Kbi3buikym B VY30ekucrane, Ha m-oBe Cunaii B Erumte, B
HeHTpaJdbHbIX paiioHax Wumuu. Kpome Toro, mbl mnpeacrtaBuM (oTromarepuanbl, CHSITHIE

MapokkaHCKMMU KOJIJIETaMU B oTporax xpe0Ta AHTHATIac.
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POJIb AHOMAJIBHBIX CBOMCTB BO/IbI B TIPOIIECCAX TEOT'PA®UYECKON
OBbOJIOYKH
B.B. JIuTBMHEHKO
T'ocyoapcmeennviii ynugepcumem npoceeuwjenus, Moimuwu, Poccus

e-mail: litvinenkol7@yandex.ru

I'eorpadmueckass obosouka 3emiau chopMUpOBaIach B pPe3yJbTaTe B3aWMOJACHUCTBUS
mutochepsl, ruapocdhepsl U atMmocdepbl. Ocobdast poib B COXpAaHEHUU 3TOTO B3aUMOJICHCTBUS
MPUHAVICKUT BOJE — EIUHCTBEHHOMY BEIECTBY, KOTOPOE HAXOAUTCA B TPEX arperaTrHbIxX
COCTOSTHUSIX Ha Hailel rutanere. M3 18 BumoB Bojbl B pupoie mpeodiagaet «Iérkas» Boja.

AHOMaITbHBIC (PU3NYCCKUE U XUMHUYECKHAE CBOMCTBA BOJIBI — aHOMAJIHS TUIOTHOCTH, TOYEK
KHIICHUS W 3aMEp3aHUs, aHOMAIBHO BBICOKHE ITOBEPXHOCTHOE HATSHKCHHE, PacTBOPSIONIAs
CIIOCOOHOCTh, CKpBITasi TEIJIOTa MapooOpa3OBaHuUs, TEIUIOTAa IUIABJICHHS, TEIJIOEMKOCTh U AP.
CBs3aHBI ¢ €€ MUIOJBHBIM CTpoeHHEeM. Boja Xopolo pacTBOpsieT BellecTBa U MPOBOJIUT TOK,
MIPOHUKAET Yepe3 MeMOpaHy KIIETOK. [Ipyu BRICOKOM JIaBJICHHH Yy BOJBI MPOSBIISIOTCS CBOHCTBA
KHCIIOTH. AHOMAQJIBHO BBICOKOE ITOBEPXHOCTHOE HATSHKCHHE BOJBI OOYCIIABIMBACT €€ MOIHATHE
M0 KanwuisipaM Ha HECKOJIBKO METPOB.

[TonmxeHnue TemmepaTypsl CIOCOOCTBYET CTPYKTYpHU3allMM BOJbl, BO3HUKHOBEHHUIO
MaKpOMOJICKYJT W KpUCTAUIOB. be3 aHOMammu TeMmmeparypbl TOYEK KHIICHHS W 3aMep3aHus
OKe€aHbl U MOpS Halllel TIaHeThl MHTEHCUBHO KuMeau Obl faxe rpu -50°C. B otnuyue ot apyrux
BEIIECTB, B TBEPJOM COCTOSTHUM 00BbEM Bojbl Ha 1/11 Gombie, a néa merde BOAbL. AHOMAUs
HECOBMaJIeHUs1 Temrieparyp HaubOosbiiel mioTHocTH (4°C) u 3ameps3anus (0°C) He mo3BomseT
BOZI0OEMaM MpoMep3aTh 10 1Ha U coxpaHseT O6wory. CymectByer 19 pa3zHOBHIHOCTEH Jibaa U
HabromaeTcs ero noauMopdusM. MolHas Ypo3MOHHAs CHIJIa BOABI IIPH 3aMEpP3aHUU CO37aéT
pa3zHooOpaszue ¢opM penbeda: MEp3TOTHOTO, HUBAIHHOTO, TIISIIIMATBHOTO. 3aTpaThl Terjia Ha
TasHUe W OOpa3oBaHME CHEra W JbJa B MPUPOAEC OOYCIABIMBAIOT pPEreHepaIuio JEeIHUKOB,
BBIPAaBHHBAHHUE TEMIIEPATyphl BO3JIyXa B TEPEXOJHBIC CE30HBI. BedHBIC JbIBI MPOTHOAOT Ha
MaTepUKaxX MOBEPXHOCTh TUTAHETHI.

W3-3a m3MeHeHus: oTpaxaromield crnocoOHOCTH MpU HU3KOW BbicoTe CoNHIIA BOAA BENET
cebst kak Oenoe Teno, Mpu OOJNBIION ero BBICOTE — Kak Y€PHOE, UTO OMpeAeIsieT pa3Hblil HarpeB
MOBEPXHOCTU. Bo/1a — 0JTHO U3 caMbIX TEIIIOEMKHUX BEIIECTB; YeIbHas TeI1oéMKOCTh B 3300 pa3
BBIIIIE, YeM y Bo3ayxa. OkeaH npeacTaBisieT co00i MONTHBINA aKKyMYJIATOP TETUIa, BITHSIOIIANA Ha
TEIUIOBOM pexuM aTmochepsl. ATMocdepa mepepacnpenenser B TMPOCTPAHCTBE TOTOK

«CKPBITOI'O» TCILIA, KOTOpBIﬁ B 5 pa3 MOPEBBIIIACT IMOTOK «ABHOI'0» C TTOBCPXHOCTU OKCaHA.
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BonsHol map atMocdepsl co31aéT 3HAYUTEIbHBINA MapHUKOBBIA d(DQPEKT, HE TO3BOJISS IUIAHETE
oxJjaxaaThcs. Hammane 061akoB, aTMochepHBIE 0CATKN, MOPCKHE TCUCHHUS BIUSIOT HA KIUMAT U
TUAPOJIOTUYECKUM PEKUM TEPPUTOPUH. II0BEpXHOCTHBIE BOJIBI BBIIIEIAYMBAIOT TOPHBIE ITIOPO/IBI,
pa3pymaioT U co3alT HOBbIe GopMbl penbeda. ['uaparanus u aeruapaTarus, U3MEeHssI 00bEM
TOPHBIX MOPO/I, BBI3bIBAET MO3€MHBIE TOIYKH.

Bona, coBepiiass HenmpepbIBHBIA KPYrOBOPOT, BBINOJHSET OYEHb BAXHYIO (DYHKIIHIO
IUTAHETAPHOTO MaciiTada, crocoOCTBYET B3aMMOCBS3M M B3aUMOJICHCTBUIO BCEX KOMIIOHEHTOB
reorpaduueckoit 060s10uku, hopmupyet 06mauk 3emin. biiarogapst aHoMaabHBIM CBOHCTBAM BOBI

Ha 3emIe 3apouiIach )KU3Hb U BO3HUKIIA Onocdepa.
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CBOEOBPASUE KOMIIOHEHTOB ®JIIOHUJIOB XOJIOJJTHOM JIETA3AIIUU B
BYXTE JIACIIH (FOKHBI BEPET KPBIMA)
B.WU. JIbicenko!, H.B. IlIuk?, E.H. Moayxerkuna’
' Mockosckuii 2ocyoapcmeennwiil ynueepcumem umenu M.B. Jlomonocosa, ghunuan 6 2.
Cesacmononw, Poccus
’IBOY JI0O «Cesacmononsckuil yeHmp mypusma, KpaeseoeHus, cnopma u SKCKYpCUuiiy,
Cesacmononw, Poccus
3Mockosckuii zocyoapcmesennviii ynusepcumem umenu M.B. Jlomonocosa, 2eono2uueckuil
gaxynemem, Mockea, Poccus

e-mail: Niagara sev(@mail.ru

B nHamm 1Hu 60JbII0€ BHUMAHUE YIEISETCSl MCCIIEA0BAaHUIO XOJIOAHOM era3anuu 3eMiH,
KOTOpasi OKa3blBaeT BO3ACUCTBUE Ha ruapocdepy U armochepy. 3HaUUTEIbHOE BIUSHUE HA 3TH
IPOLIECCHI OKa3bIBAIOT My3bIPbKH (MIOHIOB B MEJIKOBOIHOM PUOPEXHOM 30HE, KOTOPBIE LIETUKOM
nomnanat B armochepy. [Ipubpexusie cunbl B Oyxte Jlacny SBISIOTCS TOJIUTOHOM, T/I€ JIETKO
MOXHO OTOOpaTh MPOOBI Ha COCTaB (ITIOUIOB.

Jliist or6opa mpob raza O6bUT BEIOPAH CUII C TOCTOSIHHBIM BbII€TICHUEM ITy3bIpbKOB. [Ipo0ObI
oroupanuce B 2022 u 2023 romax B emkoctu o0bemoMm 100 miu. IIpoOwl raza usy4anuch B
naboparopun MI'Y Ha razoBeix xpomarorpadax «Xpomarak-Kpucramr 5000».

AHanu3el po0 nmoka3anu, 4YTo GUIIOHIbl MMEIOT MHOITOKOMIIOHEHTHBIH ra30Bblid cocTaB. B
HUX cofepxarcs (B %): meran (55.7 - 61.2), atan (0.85 — 1.10), atunen (0.01 — 0.02), Tsoxemnsie
yrieBopopoast (0.002 — 0.004), kucnopon (0.15 -8.96), azot (9.62 —33.81), yrnekucnsrii raz (0.11
—0.36) u remmii (0.12 — 1.21). ConeprxaHnus ra30B Bo UitOH]I€ B KAKOM-TO MEPE KOHTPOIUPYIOTCS
COOTHOIIEHUEM HX MOJIEKYJSIPHBIX BECOB. UeM MOJIEKYIISIpHBIN BEC BBIIIE, TEM HUXKE COJIEpIKaHNe
9TOro rasa B HeM. IIpoObl ra3oB maxHyT cepoBogopoaoM. Ho, mo pesynbTaram aHajau30B ObLIO
YCTaHOBJIEHO, YTO B IP0oOax npucyTcTByeT cepoymiepon (0.7 — 3.7 ppm), a eIMHUYHBIX aHAIU3aX
conepxkutcs kapoonuncyabhun (0.081 ppm) u ceporomopoxn (0.03 ppm).

Omrouasl B Oyxte Jlacmu CONMpOBOXKIAIOTCS BOAHBIMU — PacTBOpPaMH, KOTOpPbIE
XapakTepU3yloTCs HM3KOH coleHocThio oT 6.8 1o 14.7 . Amamusbl pactBopa (IIOHIOB,
BbinoiHeHHbIE MeToioM MCII-MC, xapakrepu3yoTcs ciaeayomum psiiom coaepxanuii: Ca >Na
>Mg >Si >K >Fe >Sr >Br >Ba >Ni >Ti >Zn >J >Al >Li >Cr >As >Mo >Pd > Rb. Otort psix pe3ko
OTJINYAETCS OT MOI0OHBIX COJEPKAHUM JIEMEHTOB B MOPCKOH BOJIE.

B pesynbrare Hammx HCCIeNOBaHUM OBUIO YCTAHOBIEHO, YTO (UIIOMIBI 00Jalal0T

KOMIIJIEKCHBIN COCTaB ra3oB C MNPUCYTCTBUCM BOJAHBIX PAaCTBOPOB U UMCHOT SHAOTCHHYIO ITPUPOAY
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oOpa3oBanus. B HaIM JHU OHU SBOIOIIMOHHO MOAMUTHIBAIOT aTMocdepy u ruapochepy. Coctan
1 00beMbl aTMochepsl U THAPOChEPbl U3MEHSIOTCS, KaK U TOBEPXHOCTH JTUTOC(HEPHI, C MOMEHTA
uX 00pa30BaHMUs JI0 HACTOAIIETO BpeMEHU. BO3MOXKHO, B IEPUO/IBI IUKIIOB TOPOOOpA30BaHUs HA
3emiie BBIOPOCHI XOJIOAHON M TOpsYel Jerazaluy HOCWIM KaTacTpO(PHUECKUH XapakTep, 4To

OKa3bIBAJIO BIIMSIHUE HA pa3BUTHE )KU3HU B Halel onocdepe.
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3APOCJ/IA TPOCTHHUKA U OBBOJHEHUE BOJOEMOB B APUJJTHOM KJIMMATE
ILB. JiomBun, M.O. Bysinosa', H.C. Yeauase
! Hayuonanvuwiii uccnedoeamenvckuii ynusepcumem «Bvicuias wikona skonomukuy, Mockea,
Poccus

e-mail: lushvin@mail.ru

3apacTaHue TPOCTHUKOM BOJIOEMOB - IIPOLIECC ECTECTBEHHBIN. YMEPEHHOE 3apacTaHue (10
20% momaay) OMaronpusiTHO BIUSET HAa pa3BUTHE MpuOpexHon (aynpl. OHAKO Ype3MepHOe
paspacTaHue 3apociieil INPHBOAUT K 3apacTaHUI0 OOJIOTUCTBIX JIYTOB, 3aMyCOPHBAHUIO,
IBTPO(QUKALMY, THUIOKCUM BOJA. TPOCTHUK B BOJAE SBIAIOTCA KOHKYPEHTOM IUIAHKTOHHBIX
BOJIOPOCJICH M MPU WHTEHCUBHOM Pa3BUTHHU MoAaBisieT ux. [Ipu rHueHnn kiryOHEH TpOCTHHKA
oOpasyercst Omoras, KOTOPbIii HETaTUBHO CKAa3bIBACTCS HAa BEDKMBAHUH MOJIOIU a3pOOHBIX PHIO, a
Ha Cyllle CHOCOOCTBYET BO3TOpaHMsM. 3apoCid 3aTPyAHSIOT MUTpalud pblO, BKIIOYaAs
HEepecTOBbIe, U CyA0XOACTBO. BonmomnaBaromas nruia B OCHOBHOM T'HE3IUTCS B NMPHOPEKHON
1oJjioce 3apocieil. B CrutomHpix MacITaOHbIX 3apOCisAX MacCOBO HE THE3/IUTCS M UHAs NTULA, €1
JKeJIaTeNIbHbI MOJIsHbI-Tpoceku. [loaTomy B 3amoBeAHbIx 30Hax Pamcapckoil KOHBEHLMH IO
COXPAHEHUIO BOAHO-OOJOTHBIX YIOAUM BOAOTOKM PAcUMIAIOT OT TPOCTHHUKOBBIX 3apocie Juis
MUTpauuii pei0, BBIOMBAIOT NMTUILY, Ype3MEpHO noTpedistonryto peidy. B o. banaron naxe 3%
OeperoBasi 30Ha, 3aHsTasl TPOCTHUKOM, HE CMOTPSI Ha BSJIbIE IIPOTECTHI IKOJIOTOB, COKPAILLAETCS
JUIst 00yCTpOICTBA AXT KIIyOOB.

TpocTHHK, 3a cueT OOJBIION MO N JUCTHEB UCTapsieT BOAY B 5-9 pa3 MHTEHCHBHEE,
4YeM OTKpBITas BOJAA, YTO INPUBOAUT K YCBIXaHHMIO BOJOEMOB. BpIKallMBaHWEM H3IIUIIIHETO
TPOCTHHKA B MOMMAaxX U AENIbTaX peK MOXKHO JIeMI(UPOBATh YPOBHU BOJABI BOJOEMOB B apuIHOM
ximmMare. Hanpumep, ¢ koHna XIX Beka ¢ nagenrem ypoBHs Kacnuiickoro Mops miomais 1eiabThl
p. Bonrn yBenmuuiiace o4ty Ha MOPSIIOK, aHAIOTUYHO B Pa3bl yBEINYWIIACH TUIOIIAb AEIBTHI P.
[Tapu, nuraromwen o. Yax. PerymupoBanue 3apociieil TPOCTHHKA B Jenbre Boaru cokparur
ncnapenue, coxpanut ms Kacrms >10 km® Bozsl B rof. HakonuTenbHbIHi 5QQEKT 0T 5KOHOMUH B
BUJE cTossHUA ypoBHS Kacrusi B ronbl cHMKEHHUs cToka p. Boaru ckaxercs yepes 10-20 ner.
O¢ddexr oT cokpalieHus UcnapeHus TPOCTHHUKA B JenbTe p. llapum Ha mOpsiok HMke H3-3a
MEHBIIIEN MIIOUIaN AEIBTHI, HO Ul 0. Yax ¥ 3TOro 10CTaTOYHO BCIEACTBHE €r0 MAJIOH MIIOLIA/IH.
AHaJIOTHYHBIE YCUIIUS TI0 00BOMHEHMIO Manoro Apajibckoro U MepTBoro mMopew, a Takxe o.
CeBaH He 3 eKTUBHBI U3-3a MAJIBIX TUIOIIAAEH JEeJIbT MUTAIOIIUX UX PEK, XUIITHUUECKUX U3bATUN

BOJ 1 HCTIOCJICAOBATCIILHBIM PCTYJIMPOBAHUECM BOAHBIX PECYPCOB.
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IMPOBJIEMA BbIBOPA BEHIECTB JJIs1 CUCTEM NNOKAPOTYILIEHUSA B
TOPI'OBBIX HEHTPAX U HA ®JIOTE
HNU.M. Ma3ypun
000 "Mepuouan", Mocksa, Poccus

Bri6op BemiecTB Al 3alpaBKU aBTOMATHMYECKHUX CHUCTEM MOXKapOTYILIEHUsS Bcerja ObLl
CephE3HON MHKEHEPHOH 3a1adell mpu pa3padOTKe TaKUX YCTPOWCTB JJISI KPYMHBIX TOPTOBBIX
LOCHTPOB, a TAKIKC IOJId CYXOITYTHBIX BOCHHBIX 06’beKTOB, JJI1 MOPCKUX CydOB U JJIs1 aBUAllUU. I[O
npuHsATHs Poccuedl 3ampeToB Ha UCHOJNB30BaHHE OpoM(PEOHOB 1O 00s3aTEIBCTBAM
Monpeasbckoro MpoTOKOJIa 33aJauyd [0 TMOXKApOTYIIEHUIO pPElIalnCh B OCHOBHOM 3a CYET
ucronbp30BaHusl OpoMppeoHoB. Ilocne NpUHATHS 3ampeTOB HAa HUX HCIOJIB30BAHHE U3-3a
OTCYTCTBUA AJIBTCPHATHB CO3JAHUC HOBBIX ABTOMATHYCCKUX CHCTCM IIOKApPOTYHICHHA CTallo
HEBO3MOKHBIM. CyIIeCTBYIOIINE CUCTEMBI JO’KUBAIOT CBOM SKCILTyaTallMOHHBINA CPOK, TOCKOIBKY
nepe3anpasisiTh UX mpocto HeueM. [IpousBoacTBo OpoMPpeoHOB 3aKkpbiTO. MHKEHEpHAas 3a1a4ya
npeBpaTuiach B Hepa3zpemmnmyto npodiemy. B nokmimane paccMOTpeHbl BO3MOXKHBIE ITYTH PELICHUS

ATOM MPOOIJIEMBI.
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YIVIEBOJAOPOJIHBIA ®YHJIAMEHT ITPOUCXOXKJIEHUS ’KVU3HA HA
JIPEBHEW 3EMJIE
C.A. Mapakyues, O.B. be;i1onorosa
DedepanvHulil Ucc1e008amenbCKULL YeHmp npooiem XUMuyeckou usuku u MeOuyuHCcKou Xumuu
PAH, Yepnoeonoska, Poccus

e-mail: shukaram(@yandex.ru

B pasButuM rumnore3 NpOUCXOKIEHUS KU3HM PacCMAaTPUBAETCSl LIMPOKO INPU3HAHHAsS
reOXHUMHYECKas MOJICNIb TIEpBHYHOCTH MeTabonmm3ma (“metabolism first”), B koTopoii Ha mepBoii
XUMHUYECKOH CTaJiuu B THAPOTEPMAIbHON CUCTEME MOSIBUIICS MPUMUTHUBHBINA XEMOABTOTPO(HBIN
IPOTOMETA00JIN3M, B BUJIE CAMOOPTraHU3YIOLIEeHcs aBTOKATATMTUYECKON CETH €€ HHTepMEeIUaToB.
@ukcanusi HEOPraHMYECKOro YIVIEpoJa B OPraHMYEeCKUH Marephall SBISIETCS XUMHYECKOMN
OCHOBOM (DYHKIIMOHMPOBAHUS MEPBBIX camoBocipousBopsimuxcs C—H-O cucreM B moaBogHOM
THIPOTEPMAILHOM — OKpYXKeHMH  JpeBHed 3emisie, TIA€  CO3JaBalMCh  OJAronpusiTHbIE
TEPMOJAMHAMUYECKME M KHHETHUYECKHE YCIIOBHMs Ul TIOSBIEHUS YHHUBEPCAJIBHOIO s1pa
nporomerabonmima (Mapaxkymies, benonorosa, 2021). YrieBomopozs! pa3HOOOpa3HOTro cOCTaBa U
CTPYKTYphl IIMPOKO PacHpOCTPaHEHbl B KOCMUYECKOM MPOCTPAHCTBE (IJIAHETHI, CITyTHHUKH,
acTepouibl, METEOPUTHI, I'a30-MbUIEBbIE YACTHUIIbI), TAK YTO €CTh OCHOBAHHUS IOJaraTh, 4TO IpU
3apOXKJIEHUM KHU3HU B JPEBHUX TUAPOTEPMAbHBIX CHUCTEMAaX OHU MOIJIM SIBIATHCS JUIS Hee
UCTOYHUKOM yriepona. Ilaparenesucel (accoumanuu) YIIEBOJOPOJOB C MPOAYKTaMHM HX
OKHCJICHUS aJIbJIETHJIaMU U KapOOHOBBIMH KHCJIOTaMHU TaK)Xe OOHApY>KEHbI KaK B COBPEMEHHBIX,
TaK U B IPEBHUX INTyOOKOBOAHBIX THAPOTEPMAIbHBIX BIOpocax. B HacToselt paboTe Ha OCHOBE
aHalu3a TIeOXMMHUYECKHMX, aCTPOXMMMUYECKUX, OSKCIEPUMEHTANbHBIX MJaHHBIX, a TaKKke
TEPMOJIMHAMUYECKUX  pacyeToB,  OOOCHOBBIBAIOTCS  HOBbIE€  aJbTEPHATUBHbIE  IyTU
TUAPOTEPMAIIBHOTO CHHTE3a HWHTEPMEAMATOB YHHUBEPCAJIBHOIO fJpa XE€MOABTOTPO(PHOIrO
MeTaboaM3Ma B PEaKIMSIX OKHUCIEHHUS YIIEBOAOPOIOB B COOTBETCTBYIOIIEM MHUHEPATbHOM
OKpykeHMH. B mnpennaraemoil Monenu myOWHHBIE MaHTUIHBIE YIJIEBOJOPOAHbIE (DITIOMIBL,
MOJHUMAIOIIMECS K TOBEPXHOCTH, (hopMupoBain paBHoBecHyto C—H cuctemy, kotopas, BCcTymnas
B OKHCJIUTENBHYIO THAPOTEPMATIbEHYI0 00CTAaHOBKY 36MHOM KOpBI TpaHcpopmupoBasiack B C—H-O
cUCTeMy OOpaTHMBIX PAaBHOBECHBIX MapareHe3MCOB WHTEPMETUATOB, CO3AIONIIUX XUMHUYECKYIO
CeTh aBTOTPO(HOTO MPOTOMETAO0NIN3MA, SBISIONYIOCS (YHAAMEHTOM 3apOXKIACHUS U Pa3BUTHA
JKW3HM Ha IpEeBHEN 3emie.

Crnucoxk nuteparypbl
MapakymeB C.A., benonorosa O.B. Xumuueckas OCHOBa  aBTOTPO(HOTO

nasieomeTabonusma (uxcarun yriepona // ssectus PAH. Cep. buomn. 2021. Ne 5. C. 453—463.
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ECTECTBEHHAS UJIEOJIOT'USA PASBUTHUSA " KU3HU HA 3EMJIE
HN.M. MepuasoB

e-mail: immertsalov@mail.ru

Wneonorus u 3akonsl [Ipupoas! GpopMupoBaiuch OJHOBPEMEHHO C Pa3BUTHEM YKHBOIO
BELICCTBA 3aJ0Jr0 10 MOSABICHMS Y€JI0BEKa U MMEIOT LEIbI0 COXPAHECHUE U Pa3sBUTUE 3€MIIU U
JKuznu Ha Hel myTeM B3aUMOICHCTBHS BCEX €CTECTBEHHBIX OOBEKTOB.

[Ipupona B apxee u npoTepo30€ Ha NPOTSHKEHUU MUJUIMAP/IOB JIET pa3BUBajia «HEKHOEY,
HACBIILIEHHOE BOJIOW OJHOKJIETOUHOE HMBOE BEIIECTBO, U B (paHepo3oe 3a 600 MUIIIMOHOB JIET
BBIPACcTUJIA U3 HEro MOPAXKAIOLIYI0 CBOMM pa3HooOpa3ueM 6uocgepy B COOTBETCTBUHU C pa3HbIMU
YCIIOBUSIMU 3€MHOH IOBEPXHOCTH, IpUAaBas €Wl BbDKUBAEMOCTb IPU  YTPOXKAIOIIMX
reoOIMHAMUYECKUX U TeIMOKOCMUYECKUX Bo3AeicTBUsX. (OHa Harpaauiia >KUBBIE OPraHU3MbI
MHCTHUHKTOM CaMOCOXPaHEHUS U MHTYHULUEN — IPEAUYyBCTBUEM YyIPO3 UX CyIIECTBOBaHUIO. JIromsam
OHa Jlala U CIOCOOHOCTh MBICIUTh, OCO3HABATh IOCIEACTBUS CBOUX ACHCTBUI. «MbIc/b!
Besinkoe ciaoBo! Uto ke M cocTaB/isieT BeJM4uHMe YeJ0BeKa, Kak He MbIcab!» (Ilymkun).
Oco3HanHas HEOOXOAMMOCTh, IPEOAOJICBAIOIIAs Jake CTpaX CMEPTH, CTajla OCHOBHBIM
JIBUTATEJIEM DPA3BUTHUS 4eJIOBEYECTBA. «BBIMIpaeT TOT, KTO NO3HAET COBOKYIIHOCTb 3HAHHUH O
O0eckoOHe4yHOM pa3BuTUH [Ipuponsl 6e3 uyXAbIX €l 3aBUCTH M CTPEMJIEHUS YHUYTOXATh
koHKypeHTOB. [lo 3akonam Ilpuposabl OCyILIECTBISIOTCS TOJIBKO €CTECTBEHHbIE Lenu. Bcee
BBI/IYMaHHOE HCYE3aCT, «KAK McYe3aeT HA HAIIMX IIa3ax yloras IUIMTO-TEKTOHH4YecKasi
monesb» (A.E. denopos).

OO0ocHOBaHMs 3TOTO MPUBEACHBI B €XKEroJHOM cOOopHuKe crareil cemmHapa «CHcrema
«ITmanera 3emirsa»: 2002, c. 33-35, 35-38; 2003, ¢.321-334; 2011, c. 314-324; 2018, c. 332-338;
2019, c. 366-378; 2020, c. 291-300; 2022, c. 341-356.
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OCHOBHBIE THITbI ®JTIOUJOT'EHHON MOP®OCKYJIBIITYPHI HA
BHYTPEHHEM HIEJIb®E OXOTCKOI'O MOPA U 3AKOHOMEPHOCTH UX
PACIIPOCTPAHEHUSA
C.I. MupoHniok
Mocrkosckuil cocyoapcmeennsiii yrusepcumem umenu M. B. Jlomonocosa, Mocksa, Poccus

e-mail: mironyukse@gmail.com

B Hacrosimem cooOmieHrnn 060011eHbI JaHHBIE 0 (PIIOUIOTeHHBIX opMax MUKpopenbeda,
OOHapyKEHHbIX U W3YYCHHBIX B TMOCJEIHUE JECATUIICTHS B Mpeleiax BHYTPEHHEro Iueibda
OxoTcKoro mMops.

PacrnionoyxenHoe B 30HEe A3HMaTCKO-THXOOKEAHCKONW aKTUBHOW OKpPaWHBI, MOpE SIBIIETCS
3alyroBbIM OacceifHOM, reHeTudyecku cBs3aHHBIM ¢ Kypuno-Kamyarckoil ocTpoBHOM TyTroii.
bacceiin xapaktepu3yercs HalU4HeM CTPYKTYp pUPTOreHHOM AecTpykuuu (BrnaauHa Jleproruna
U JIp.), BBICOKOM CEHCMUYHOCTBIO, TOBBIIIEHHBIM TEIIJIOBBIM TOTOKOM, AKTUBHBIMU MPOSIBJICHUSIMU
(IO I0re0IMHAMUKH, @ HA OKPAMHHBIX OCTPOBAX — IPSA3€BBIM U MarMaTu4eCKUM BYJIKAaHU3MOM,
THIPOTEPMAIBHBIMU  TPOSIBICHUAMA. MOp(}OTOTHYECKHM — Pe3ylIbTaToM — COCPEIOTOYCHHOM
CyOBepTUKAILHOW HAIOPHONW MHUIPAlMd MHOTO(A3HBIX «XOJIOAHBIX» (IIIOMAOB B Odarax HX
pasrpy3ku Ha menbde sBIAITCS pa3HooOpa3Hbie ¢utongoreHHsie Gopmel penbeda (MUpPOHIOK,
2017). [lytamMu murpanuu (GIroUgI0B U3 HIKHUX 3TAXEH 0CaJOYHOTO YeXJia SIBIISIOTCS Ta30BbIC
TpyOBI (gas chimneys) — cyOBepTHKaJIbHBIC 30HBI OTEPU KOPPENSIUK (30HBI JecTpykuuu). B
YaCTHOCTH, BO BraguHe JleprornHa K ykazaHHbIM ¢opMmam penbeda B CBeTe pa3BHBAEMON HaMU
KOHULEMIMU (DIIOUJOTEHHOTO0 MOP(OIUTOTEHEe3a ClIeyeT OTHOCUTh OapuUTOBbIE OyIrphbl BBICOTOM
10-20 M (1. H. «bapuToBsie [ops»), razoruaparueie Oyrpsl U BopoHku (OOxupoB u ap., 2007),
MOKMapKH BOCTOUHOTO CKJIOHA 0. CaxajiuH, a HEMOCPEACTBEHHO Ha OCTPOBE — KOHYCHI I'PA3EBBIX
BynkaHoB (FOxxHo-Caxanunckuii, [TyraueBckas rpymnmna rps3eBbiX BYJIKaHOB) U T. H. «JlaruHCcKue
rps3eBbie rpudoHb Ha Oepery Hepliickoro 3auBa.

Penbedoobpasytomniast poiab BOCXOISIIMX «XOJIOTHBIX» (amMarMaTuyeckux) (IIIOUIHBIX
MOTOKOB, C MPUBJIeYEHHUEM (POHIOBBIX MaTEpUAOB, U3yUYeHA HAMH B TPaHMIIAX pAa TUIOIMIAAEH
VIJICBOJIOPOIHBIX 3aJieKed Ha ceBepo-BocToUHOM Mmenbde o. Caxamun. C  1OMOIIBIO
reopu3nIeCKUX METO/IOB OOHAPYIKEHO, UYTO B AKTUBHOM ouare pasrpy3ku ¢urougos (OPD) na nae
Han KupuHCKON aHTUKIMHATBHOW CKIIAIKOW chopMupoBaics ByIKaHOMOMOOHBINH Oyrop
(«ra3oKiIacTUTOBBIA ByikaH») pasmepoMm 600x400 m u BwicoToi g0 1,5 — 2,0 M. K Hemy
MPUMBIKAIOT TOJISl TIOKMapOK, 00pa30BaBIIMXCS B Pe3y/bTaTe B3PHIBHOTO BhIOpOca (UIIOHIOB U3
ocanouHoU Tomi. OOIIMpPHBIE MO N30METPUYHBIX ITOKMAPKOB BhIsIBICHBI B OP® Han Astiickoit

CTPYKTYPOU U T. J.
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BeimonHeHHbIE MCCIEA0BaHUS TO3BOJSIOT 3aKIIOYUTh, YTO PACHPOCTPAHEHHE TEX WIIN
UHBIX MUKpO(dopM (IIrongoreHHoro penbeda B mpeaenax BHyTpeHHero menbha OXOTCKOro Mopst
IPEXJIE BCErO ONPEIEISIETCs] 0COOCHHOCTAMH Pa3JIOMHOM TEKTOHUKH, COCTaBa U CBOMCTB I1OPOJ
0CaJIOYHOT0 Y€XJIa, COCTaBa BOCXOAAMIUX (NIFOUI0B U TOPHO-T€OJIOTMYECKUX YCIOBUM CKOIICHUI

YIJIEBOIOPO/IOB.
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O HEOBXOIUMOCTHU UBMEHEHMUS HABBAHUS CEMUHAPA « CUCTEMA
IHJTIAHETA 3EMJIS)» HA HASBAHUE «CUCTEMA 3EMJISAA — JIYHA»
B.B. Hu3oBueB
Mockosckuii eocyoapcmeennsiii ynusepcumem umenu M.B. Jlovonocosa, gpakynvmem

nousoseoerus, Mockea, Poccus

Pesynprarel, nocraBisieMble MEXKIUIAHETHBIMM KOCMMUYECKUMM ammapaTaMHu IMOCIIEIHUX
JECATUIICTUH, YOCAUTEIbHO TOBOPAT O HAIWYMM POTALIMOHHBIX BUXPEH Yy KaKIOW IUIAHETHI.
OtcyTcTBUE 3PpUPHOTO BETpa, ycTaHOBIeHHOE (pusnkamu Ha pybexe XIX-XX BB., 00yCIOBICHO
TE€M, YTO IUIaHEThl oOpamiatoTcsi BOKpyr CoJHIIA, BJIEKOMbIE TEUYEHHUSMU BUXPS COITHEYHON
CHCTEMBI, 0Ch KOTOpOTO TprypoueHa Kk ComnHiry. Takum 00pa3oM, COHEUHAsE CUCTEMa HaXOIUTCS
B Cucreme mupa Jlekapra, a He HploTOHA, KaK MbI IPUBBIKIIN 1yMarhb.

B pamkax kapTe3naHCKOW T€OJIOTMYECKOW MapaJurMbl TMOJIYYEHBI aKTyajdbHbIC IS
[UBUJIM3AIUN CBEJICHUS O TOM, YTO KJIMMAaTHYeCKOe OJIaronoilydyre 4eJ0BeYecTBa CyIIeCTBEHHO
oIpeesseTcss HAIMYUEM Yy 3eMJIM OTHOCUTENBHO TSKENOro cinyTHUKA. OCh pOTAllMOHHOTO BUXPS
cuctembl 3eMisi-JIyHa, onpenenstoniero Bce reolMHaMU4YeCKue U KIMMaTuyecKue IpoLecchl Ha
3emiie, MpuypoyeHa K OapUIIEHTPY CHCTEMbI. 3aMETHBIH CIBUT OCH POTAIIMOHHOTO BUXPS C
3eMHOM OcH ocnabiser JeiicTBHEe ero TeYeHWW Ha 3eMHble 000JIOUKH, B OCOOEHHOCTH Ha
armMocdepy U okeaH. Ha 1utaHeTax-ruranrtax, y KOTOPBIX OCh POTAIIMOHHBIX BHXPEH MPOXOAHT
yepe3 LIEHTP, HETIPEPHIBHO L@PCTBYIOT BETpa, Aocturaromue ot 100 1o 400 m/c.

VYrpara JlyHsl, KOTOpasi MOCTENEHHO YAAIAETCA OT 3€MIIM, NMPUBEAET K TOMY, UYTO OChb
POTAIIMOHHOTO BUXPS COBMAJET C reorpauyeckoil ochro. ITO KOPEHHBIM 00pa3oM H3MEHHT
JUHAMHUKY aTMocdepbl M KiIMMaTHueckue ycioBus Ha 3emse. CylllecTBOBaHUE KPYIHBIX
pacTeHMii, KUBOTHBIX M 4YeJIOBEKAa CTaHET HEBO3MOXHBIM. llepen mumoM cynbOOHOCHOM ist
YeloBeuecTBa pPOJIM, KOTOpyro urpaer Ha 3emuie JlyHa, a Takke Y4YUThIBas, 4TO MPOQUIIb
CABUTOBBIX HAmNpsDKEHUH B JuTOcepe HEenuKoM ompeaensercs HamuuueM JIyHbl, ObLTO OBbI
1enaecoo0pa3Ho u3mMeHuTh Ha3Banue Cemunapa. Hapsny ¢ atum HeoOxoaumo ot uMenu CemMuHapa
uHpopmupoBath Minona Macka O NOJy4YeHHBIX pe3yinbraTax, U OTMETUTh HEOOXOIMMOCTh
pa3pabotku [Iporpammer Coxpanenus Jlynsl. Kak uzBectno, Minon Mack daktruecku o3abodeH
IporpaMMoil criaceHus yenoBeuecTBa B ayxe «Puinocoduun oOmiero aena» pycckoro KOCMHUCTa

H.®. ®énoposa.
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®EHOMEHOJIOT' U PEAKIIM TOPCUHIA
Manyemarora B.A.
Hnemumym meopemuuecxou u sxcnepumenmanviou ouogusuxku PAH, I[Tywuno, Poccus

e-mail: VictorPanchelyuga@gmail.com

Hacrosimass pabora mOCBAILEHa aHalIM3y psila pe3ylbTaroB, IOJYYEHHBIX C
UCTIOJIb30BaHHEM «TOPCHUHIA» - MPHOOpa, HAITOMHHAIOUIETO KPyTUIIbHBIE Bechl. Ho, ipu BHEUTHEH
CXOXKECTH, 3TO JIBa COBEPILIEHHO Pa3HbIX MpruOopa. VX NpuHIUNHAIBHOE OTINYNE 3aKITI0YaeTCs B
HUTHU IoJiBeca. Y KPYTHJIbHBIX BECOB HUTh 110J[BECA, KAK MPABUJIO, OUCHb TOHKAs METAJUIMYECKast
IPOBOJIOYKA, OONajaroias ynpyroi BO3Bpallarolled Cuiloi, koTopas, B Cllydae MajblX YIVIOB
OTKJIOHEHHU S, TMHEHHO 3aBUCUT OT BEJIMYMHBI CMEIICHUSI OTHOCUTEIIBHO MOJIOKEHUSI PAaBHOBECHSL.
VY TopcuHAa — OCHOBHOW MaTepHall, UCIIOJIb3yEeMbIi B KA9Y€CTBE HUTH TO/IBECAa — HUTH ITAyTHHBI -
9KCTPAOpAMHAPHOE OMOMOJIMMEPHOE BOJIOKHO, IPEBOCXOslIee OOJBIIMHCTBO CHUHTETHUYECKUX
BOJIOKOH T10 MEXaHUYECKOW MPOYHOCTH. [1ayubst HUTH B IIECTh pa3 IPOYHEE HATYypaJIbHOTO ILIEJNIKa,
B YETHIPE pa3a — HEWJIOHA U B IATH pa3 MpoYHee CTainu. Tak, MpeaesbHoe HaNpsDKEHUE Ha pa3phiB
KapKacHOW HUTHU nayka Araneus diadematus coctasnser 1.1—2.7 I'lla. [lng cpaBHeHus: npeaen
npounoctH ctainu 0.4—1.5 I'Tla, yenoeueckoro Bojoca — 0.25 I'Tla.

OnHuUM M3 BaXHEHIIMX CBOMCTB MAayTHHBI SIBISETCS €€ BHYTPEHHSS LIApHUPHOCTb, T.€.,
OTCYTCTBHE 3aMETHOHN BO3BPALIAIOIICH CHIIBI IIPU 3aKPyTKE Ha OOJBIINE YIJIbl, KOTOPBIE HA TPHU-
YeThIpe MOpsIKa MPEBOCXOAT YIIIbI, XapaKTepHbIEe IS KPYTUIBHBIX BecOB. [l0aTOMY, MOXKHO
CKa3aTbh, YTO TOPCHHJI 3TO KPYTWJIbHbIE BEChl, B HUTH MOJBECa KOTOPBIX OTCYTCTBYET yHpyras
BO3Bpamiaromas cuia. OTCyTCTBUE BO3BpAIAOLIeH Crilbl 00yClIaBIMBaeT YHUKAIbHbIE CBOMCTBA
TOPCHHIA, Kak W3MepuTenpHoro mpubopa. WM, B mepBylo odepenb, €ro BBICOKYIO
YyBCTBUTEIHHOCTb.

B nokmage OyayT paccMOTpeHBI Kak J1abOpaToOpHbIE ASKCIEPHUMEHTHI, BBIMOJIHEHHBIE C
UCTIOJIb30BaHUEM TOPCHHJIA, TaK M PE3YJbTaThl JOJITOCPOYHOIO MOHUTOPHMHIA YIVIa IOBOPOTA
JIICKa TOPCUHJIA, B XOlIe KOTOPOTO OOHApyXeH psia (EHOMEHOB, CPEIN KOTOPBIX OJHHMHU W3
HanOoJiee MHTEPECHBIX SIBISIFOTCS PErMCTPAlMU BHEUTHHX BO3JCHCTBUI, MMEIOIIUE XapakTep
BBIOPOCOB M TPUBOJAIIME K PE3KOMY IOBOPOTY JMCKa TOPCHMHAA Ha YIIbI TOpSJIKAa COTEH
rpaaycoB. ByneTr paccMOTpeHa CTaTUCTHKA TaKUX «BBIOPOCOBY, a TaKXkKe UX BO3MOXKHAsS CBSA3b C

pAIOM reopU3NYECKUX SIBICHUH.
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MI'MTHCKHUE INIMHBI IPUHEBCKOM HU3MEHHOCTH: ITIPOBJIEMA
JATHPOBAHUSA U ITOAXOAbI K UHTEPIIPETALIUN
P.B. [lapanun
Poccuiickuti cocyoapcmeennviii nedacoeuueckuii ynusepcumem umenu A.1. I'epyena,
eeoepaghuueckuii paxyromem, kageopa gusuueckou ceoepaghuu u npupoOOnoIb308aHUS,
Canxkm-Ilemepb6ype, Poccus

e-mail: paranin.roman@yandex.ru

MruHCcKue DIMHBI TOJyYWIId CBOE HAa3BaHUE OT P. MI'M M BCTpedaroTcsl B OOHa)XKEHUSIX Ha
rpanuue Imunra u Ilpunesckoit Hu3MeHHoctu. Bniepsoie onucans! H.U. [lotynosoii (1922, 2024),
coziep)kaT MOPCKYI0 MaiakadayHy M pacCMaTpUBAIOTCS KaK MEXKJICIHUKOBBIC, T.K. TEPEKPBITHI
OTJIOKEHUSIMU, CXOAHBIMU ¢ MOpeHO!. Bo3pacT u cTpaturpaduyeckoe nonokeH1ue MrMHCKUX [TIHH
6oxee 100 et ocTarOTCs MPEAMETOM OCTPBIX TUCKYCCHIA.

ABTOpPOM HM3yu€HBl TOJIIM MIMHCKUX IVIMH B pa3pe3ax Ha p. Mre u B Kapbepe 3aBoja
OranoH: abcomtoTHas BeicoTa 3aneranus 0—1,5 M (nanee ract yXoauT nojx Bony) v -7 M —-17 m.
Haubonee monHoe mpencrabieHue AaeT Kapbep, IA€ TOMIA 3TUX IIMH JAOCTUTAeT MOILHOCTU
okoso 10 M u pasgensiercs Ha JBa IUIACTa, BEPXHUH M3 KOTOPBIX MMEET 3aMETHO OOJIBIIYIO
MHTEHCUBHOCTh YE€PHOW OKpPAaCKMU U IJIOTHOCTH BKJIIOYEHMH CTBOpPOK pakoBUH. CBexuil paspes
BEPXHEro IJacTa MMeEeT OJeCK aHTpauuTa U clladblil 3amax CepoBOJOPOAA, HPU BBICHIXaHUU
CTAaHOBUTCSI CBETJIO-CEPhIM MAaTOBBIM, IPOSBISAETCS OYeHb TOHKas cioucTtocTb. Ha obnomkax
OTIOKEHUH DPA3IMUUMBl TEMHBIE OTIEYaTKH Boxpopocnel. Iloreps mpum npoxanuBanuu 2%.
PakoBuHBI Macoma TOHKHE, CWIIBHO pa3OMTHI TpelIMHAaMU, pakoBUHBI Portladia arctica Gonee
MeJKue, III0oTHbIE. PacnipeneneHe MOUTIOCKOB HEPAaBHOMEPHOE (€CTh CKOIUIEHHUS ), BCTPEYAIOTCS
AK3EMILISIPBI C COMKHYTBIMU CTBOPKaMHU.

OO0OMKH PakOBHH U3 HWXKHETO U BEPXHETO IJIACTOB MTMHCKUX IJIMH COOpaHbl B pa3HbIX
YacTsAX pa3pe3oB M nepenaHbl B jadoparopuio Ha Cl4-natupoBanue. J{as HIDKHEH yacTH uiacTta
IJIMHSHOTO Kapbepa (2 M BBbIIIE MOJIOIIBbI) MOJIydyeHa aaTta 41 ThIc. Kall. JI.H., 4YTO COINIacyeTcs ¢
JAaTUPOBKOM OOYIVIEHHBIX pPAaCTUTEIbHBIX OCTaTKoB (35 ThIC. Kajl. J.H.), OOHapy>KEHHBIX
corpynnukamu ¢akynsrera reorpaduu PITIY um. A.U. I'epuiena Ha ToM ke MecTe. AHAIOTUYHbBIE
natupoBku ObuM monmyuyens! H.M. TlotymnoBoii s paspe3oB Ha p. Mre. Onanaxo, C14 natel He
cornacytorces ¢ DIIP maruposkamu 109,8+9.4 ThIC. J1.H. B Kapbepe U 156,6+13.1 ThIC. 1.H. — Ha p.
Mre, onyOnMKOBaHHBIE pa3HBIMU KoyieKTUBaMHu aBTopoB (bompmusHoB u ap. 2016; u ap.).
HecornacoBaHHOCTh 1aTUPOBOK, IOJYYEHHBIX DPAa3HbIMH METOJAaMH, CTaBUT II0J COMHEHHE
IPUHATYIO OOJBIIMHCTBOM HCCIIEAOBATEIeH HMHTEPIPETALMI0 MTUHCKUX IIMH KaK OTJIOXKEHUH

MUKYJIMHCKOT'O MCXKIICIHUKOBBA
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HABUTAIIMOHHOE MOJAEJIUPOBAHUE MUPA KAK UICTOYHUK
OBIIEKYJIBTYPHBIX IEHHOCTEM
A.H. ITapanuna
Poccuiickuti 2ocyoapcmeennviii nedacoeuueckuii ynusepcumem umenu A.U. I'epyena,
eeoepaghuueckuil paxyiomem, kageopa guzuneckotl ceocpaghuu u NPUpPoOOONoIb306aHUS,
Canxm-Ilemep6ype, Poccus

e-mail: galina paranina@mail.ru

[TaneopeKOHCTpYKIMM  KYJIBTYpOT€HE3a Ha OCHOBE HABUIALMOHHOM  KOHLENLUU
MOZIETTMPOBAHUS MUPA MIOKA3aJIM, YTO MUP O€3 IPaHUL] U OPUEHTHPOBAHKE 110 HEOECHBIM CBETHIIAM
c(hOopMHpOBaTM IEIOCTHOE MHPOBO33PEHUE JOMCTOPHUYECKOTO YEIOBEKa B MacIiTadax
Bcenennoii. B yHuBepcanpHON €Bpa3sUIICKOM MOJENM HEIPEPHIBHYIO CBS3b BPEMEH OTPAKaeT
BEpTUKaJIbHAs OCh (Y OCHOBAaHUS — IIPEJIKH, HA BEpLIMHE — BbIcIIue BeuHble Ooru: Connue u JlyHa,
IUTAaHETHI U 3BE3/Ibl), CPEIHUI MUp JIFO/IeH OpraHn30BaH Mo reorpauueckuM HarpapiaeHUsIM (po3a
BETPOB). OTH JJIEMEHThl MOJENM OTPAXAlT JPEBHEHIINE TEXHOJOTUU NPUTOPU30HTHBIX
HaOMIOACHUH 1 TOPU3OHTAJIBHYIO CUCTEMY CEepUIeCKUX KOOpAUHAT. [ HOMOH COJIHEUHBIX YaCOB-
KaJeHJapeil MO3BOJIMII ONpEAEIUTh IMOJYIEHHYI0 JIMHHUIO U Teorpauyeckyro ILIHpOTY,
chopMHpOBaI MOHATUS LIApOOOpa3HOCTU 3eMilM, IOJIOCOB MHpa, HEOECHOro »KBaTropa u
mepuauana. logoBoi muxn ConHua: MONyAEHHas BBICOTA M BOCXOJbl B pa3HBIX CEKTOpax
30/IMAKAJILHOTO Kpyra c(pOpMHUPOBAIM MPEICTABICHUS] O IUIOCKOCTH SKIUNTHKU UM SJIEMEHTHI
9KBAaTOPUAIBHBIX CUCTEM C(epHUUecKUX KOOpAMHAT. BkitoueHne B TI0OAiIbHBIN HPUPOIHBINA
IpOIleCC U YHUBEPCAJIbHBIE TEXHOJIOTUU €ro MOAETHPOBAHUS CHOCOOCTBOBAIM YHH(PHUKALUU
3HAKOBBIX CUCTEM M3MEpEHHUs U 0003HaYEeHUs YacTeil reorpauyeckoro MpoCTpaHCTBA-BPEMEHHU.
YenoBek, KaKk MHCTPYMEHT-THOMOH U IIEHTp HeOECHOW c(epbl, acCOLMUPOBAJICS C 1IENOCTHOM
Bcenennoit (MUKpokocm).

Pemenne nNOBCEOHEBHBIX M CTPATETMYECKUX 3a/a4 OCBOCHHs IUIAHETBI, Pa3BUTHE
TEXHOJIOTMH HaBUrauud ¥ WHQGOPMAIMOHHOM MOJAETM MHUpPa MOIVIO MPHUBECTH K OCO3HAHUIO
00’KeCTBEHHOH CYIIHOCTH YeJoBeKa. Takoil 4enoBek, cieays npuMepy BepxHux 6oros — CosHIla,
Jlyasl u npyrux HeOecHbIX Ten BceneHHo#, m30eraer KOH(IMKTOB M TaKK€ OCO3HAHHO
IPUIEPKUBACTCS IKOJIOTUUECKHX HOPMATHUBOB (KOMIOHEHTHI IPUPOAbI — OnnkHME OorH, ciadoe
BO3/ICMCTBHE MOXET HMETh 3HAYEHHE CIIyCKOBOIO MeEXaHu3Ma Uil KaTracTpo(puuecKux
npoueccoB). SAApkue o0pas3ibl KOCMUYECKOTO MBIIIUIEHUSI ¥ SKOJIOTUYECKOTO IMOBEACHUS COXPaHHIIN
BCE TPaJUIMOHHBIE KyIbTyphl. Takum 00pa3oM, HAaBUTALMOHHBIE OOBEKTHI JTIOMCTOPHUYECKOTO
Hacnenusi (MaTepuajbHble W HEMaTepHallbHble) MOTYT OBITb PACCMOTPEHBI KaK apXHBbI
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o0lIeyeOBEYECKUX IIEHHOCTEH, C(OPMHPOBAHHBIX HA MPOTSHKEHUHM BCEHl  HBOIIOLUU

YCIO0BCUYCCTBA U UMCIOIIIKUX BA)KHOC aJallTAllTMOHHOC 3HAYCHUC.
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BCEMMUWPHBIE ITOTOIIbI KAK TOYHAS HAYKA
B.II. ITosieBanoB
@I'KY «Poceeonskcnepmuzay Dedepanvrioe azeHmcmeo no Heoponoiv3o8anuto « Pocneopay

e-mail: pvpl949@mail.ru

[ToTonm — 3TO HaBOJHEHHE, HO B HBIHEIIHUX YCJIOBHUSAX HET HU OJHOM NPHUYMUHBI IS
«BCEMHUPHOCTHY MOTONOB-HaBOAHEHUM. J{03K 1, pa3iuBbl peK, KaracTpouueckoe TasHUE CHErOB,
I[yHaM¥, HarOHHbIE BOJIHBI, IPOPBIBEI 03€p B XY/IIEM CIIydyae MOTYT HaHECTH MECTHBIN yIepO.
Hukakoii «<BCeMUPHOCTHY», HUKAKUX APaparcKuX rop, IpoYrX IMIyMEepPCKO-OnOIeiCKUX YKacoB.
Pa3ymHBIX BEIBOJIOB M3 3TOM CUTYallMU BCETO ABA: UM MHOTOYHCIEHHBIE MU(BI APEBHUX HAPOIOB
0 MOTONaxX — TOJHBINA BBIMBICEI, HJIM ObUIM HATypajbHbIe MPUUMHBI IOTOMOB, KOTOPBIX ceifuac
Her!

W takme mpuumHbl ObUTH - W3BECTHBIA reojor Muxawn [puropeeBuu I'pocBampa B
pesyibprate Oojiee YeM MATUICCATUICTHUX HCCIENOBAaHUM ApPKTHUKHA CO3[al BHYTPEHHE
HENPOTHUBOPEUMBYIO TEOpHUI0 THUIpocdepHbiXx KaracTpod EBpasum, Xopomio oOBACHSIONIYIO
MHOTHE SIBJICHUS, B TOM YHCJIE U TAKYIO YaCTHOCTb, KaK «BCEMUPHBIE ITOTOIBD).

CoOpbITHs1, MPUBOAMBIINE K 3THM KatacTpodam, B 00IIEM pa3BHBAIKCH MO CIEAYIOMIEMY
«TUIOBOMY» CLIEHAPHIO: B HAYAJIE MOCIEIHETO OJIEAECHEHUS IPOUCXOIAII POCT JIEAHUKOBBIX IIIUTOB
Ha cyue: ['pennannackoro, JlaBpentuiickoro, CkananHasckoro, Kapckoro u np.

CoenMHUBIINCE, 3TU TUTAHTHI CO3/aBaJId Ha MecTe IposinBa Opama JIeASHYIO IEPEMBIUKY,
oTcekas TakuMm obpazom CeBepHblil JIenoBUTHIN OkeaH OT ATnaHTUKH. MenkoBoaHbI bepuHroB
IPOJIUB yXke ObUT NEePEeKPHIT UYKOTCKUM JIEHUKOM.

OxeaH mpeBpainajics B F’MTaHTCKOe 0eCCTOUHOE APKTHYECKOE 03€po, M BCsS Macca JbJa,
nocrynasiias B LleHTpanbHyto ApKTUKY ¢ niepudepru JeTHUKOBBIX IIUTOB, 1I1JIa HA YTOJIIIEHUE
[lenTpanbHO-APKTHYECKOTO JIEAHUKA. Bee peku, Tekymue Ha ceBep, yIUPAJINCh B JIEASHYO CTEHY,
00pazys TMraHTCKHE JIeTHUKOBO-MOANIPYIHBIE 03€pa.

Hakornuienue rurantckux oO0bEMOB BOABI B MPUIETHUKOBBIX 03€pax MPUBOIWIO K HMX
KaTacTpopuUyecKuM mpopbiBaM. ljneanbHble ycnoBus [UIsl TakuX MPOPHIBOB BO3HUKAIM Ha
MO3JHEJIEIHUKOBBIX JTamnax, KOIja KiIuMar TeIulel, JOHHOE TasHHUE JICJHUKOBBIX IIMTOB
YCUJIMBAJIOCh U OHU YCKOPEHHO Pa3pyLIaIKCh.

Bwmecte ¢ Bomoit B MupoBoii okeaH cOpachIBaIOCh M 3—5 MITH KM JIbJia. DTUX 3al1aCOB BOJIBI
Y JIbJIa BITOJIHE XBATaJIO, YTOOBI OTHOMOMEHTHO, «PHIBKOMY, TIOAHATH YPOBeHB Ookeana Ha 10-30
M, TUTAHTCKasl PeKa CO JIbJIOM MYaJIach B OKEaH CO CKOPOCThIO HECKOJIBKO COT KMIIOMETPOB B Hac.
Bubneiickuii motomn, korna COpok JHEH M HOYEH JHIT JJOXK/Ib U BOJA IJIaBHO MOAHUMANACh, HUYTO

MO0 CPAaBHCHUIO C STUMHU KaTaCTpO(I)aMI/I.
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MOJIEJIMPOBAHUE CTPYKTYPHO-MOP®OJIOIT'MYECKUX OCOBEHHOCTEM
BOCTOYHOT O NMMOJYIIAPHUS 3EMJIH (ITO PE3YJIBTATAM AHAJIM3A PEUHOU
CETN)

A.W. Iloaeraes
Mocrkosckuil cocyoapcmeennsiii yrugepcumem umenu M.B. Jlomonocosa, eeonocuyeckuii
gaxynemem, Mockea, Poccus

e-mail: aipoletaev @mail.ru

Bonra, lnenp, O6p, Enuceit, Jlena u Hun TexyT no mepuauany; AMyp, AMa3oHKa — IO IIHAPOTE,
Jon u Bonra — o auaronanu, To ¢ C3 Ha FOB, To ¢ CB Ha FO3. O4eBuaHO, 4TO IOIUHBI TAKUX
PEK 3aKiaJbIBAIMCh MO OPTOTOHAJIBHOW W JUArOHAJIBHOW CHCTEMaM TPEUIMHOBATOCTH. Mexay
pekaMu OmHOro MacimiTaba HamedaeTcs OnpeleNEHHas SKBHIUCTAHTHOCTH (OCOOEGHHO B
IPUYCTbEBOM YacTH): paccrosnue Mexny O6bto u Ennceem — 1000xkm, mexxay Ennceem u Jlenoit
— 1500xm, mexnay Jlenoit u Konbimoit — 1250km; paccrosnue mexay O6bt0 u ITypom — 750kM,
mexay [lypom u Ennceem — 500xMm; paccrosaue mexay Jlenoi u Snoit — S00km, mexay SHoi u
Wupurupkoii — 500xMm, mexy Maaurupkoit u Koiasimoit — 500km. Takoe mocTossHCTBO pacCTOSHUN
MOKET OBITh 0053aHO TOJBKO KAaKOMY-TO OJIHOMY €IMHCTBEHHOMY MPOIECCY: B JAHHOM cllyyae,
CKOpE€ BCET0, pOTAI[AOHHOMY.

Huenp, Bonra texkytr ¢ Ceepa Ha tor; O0b, Enuceit, Konbima u Oosiee Menkue pekw,
pacmoyiOKeHHbIE MEXJIy HHUMH, TEKYyT C lora Ha ceBep. Pexu roxHOM yactu Boctounoro
MOJIyIIapusl TaKKe TEKYT «B pa3Hble CTOpOoHbI»: Huim — Teuér ¢ rora Ha ceep, a bpaxmamnyTpa u
MekoHr — ¢ ceBepa Ha 1or. ['paHuneil pasaena pa3HbIX HANpaBICHUN TEUEHUSI PEK CIYKUT
Vpansckuii xpebert, a ecnu mmpe — Ypano-OmaHckuil nuHeameHT (uinu juaus @ropona). Peku,
«pacroJIOKEHHbIE) 3arajgHee Ypaya, MOTYT ObITh OTHECEHbBI K MPUATIAHTUYECKOMY CEKTOpy /
CErMEHTY 3€MJIH, «PAaCIOJIOXKEHHBIE» BOCTOUHEE Ypalla — K NPUTHUXOOKEaHCKoMmy. braromaps
«BCTPEUHOMY» HANpAaBICHUIO TEUYEHHS] PEK MPUATIAHTUYECKOTO CEKTOpa €ro CTpPYyKTypa
HaroOMHUHAET TUTaHTCKy0 EBpo-Adpukanckyto cundopmy mianerapHoro macimrada. CTpykrypa
TuxookeaHCKOTO ceKTopa, Oyarojapsi pa3sHOHAIPABIEHHOMY TEUEHHUIO €ro peK, MOXKET ObITh
Ha3zBaHa CuOUpPCKO-A3uarckoil aHTU(HOPMOIl MITaHETaApHOTO MacITaba.

Paboma ewvinonnena 6 pamxax HUP «Moodenuposanue Hogetuux 2e00UHAMUYECKUX

npoyeccos, 6JUAruux Ha celcMUYHOCmb U (j)ﬂiOu()HyiO npoHuyaemocniob 0CAOOYHbBIX moau».
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IIJIAHETAPHBIE CEUCMOTEHHBIE PA3JIOMBI U X
IT'’EOAUHAMUYECKOE 3HAYEHUE
A.W. Iloneraes
Mocxkoeckuii 2cocyoapcmeennuiil ynusepcumem umenu M.B. Jlomonocosa, 2eonocuveckuii
gaxynemem, Mockea, Poccus

e-mail: aipoletaev (@mail.ru

[Tnanerapusie celicmorennsie pasnomel (IICP) bpesapn, Kabor (Anmamaum), Can-
Annpeac (Kamdopnuus), Tanny (Kurait) pacrnonoxensr mexay 20 u 50 rpagycamu ceBepHOU
HIMPOTHI, TJA€ OHU 00pa3ylT MosAC JEeBOCTOPOHHUX caBuroB CB-ro mnpoctupanus u
IIPAaBOCTOPOHHUX CABUTOB C3-ro NpOCTUPAHUS.

B 3T0T mosic miuaHeTapHbIX AMUOKEAHUYECKUX PA3JIOMOB BIMCHIBAETCS U PErMOHAIbHBIN
BHYTpUKOHTHHEHTaNnbHbIH Komernarckuit paszmom (Typkmenwus), KOTOPBI MOXKET OKazaThCs
(dbparMeHTOM HECOCTOSIBIIIETOCS TUTaHeTapHOTO pasjoma [[loneraes, 1986].

bnaromapst kMHEMaTH4YeCKMM OCOOEHHOCTSM Ha3BaHHBIX pa3JOMOB  BO3HMKAET
cnenuduyeckass KIMHOBUAHAS CTPyKTypa cowieHeHus Iuiargopm JlaBpasum u [onaBaHbI,
reoIMHaMHUKa KOTOPOW XapaKTepU3yeTcsl TeM, YTO OKeaHWYeCKue OJIOKU «CTPEeMSATCS» ABUTATHCS
C I0ra Ha ceBep, a KOHTUHEHTAIbHbIE, HA00OPOT, C CeBepa Ha IOT.

IIpu sTOoM ATnaHTHYeCKHH OJOK JBWXKETCS Ha ceBep OoJiee MPSMOJIMHEHHO, dYeM
TuxookeaHCKUH, KOTOPBINA B Pe3y/bTaTe BO3MOKHOIO U3MEHEHUSI B HEOT'€H-UYETBEPTUYHOE BpeMs
JIEBOCJIBUTOBOM KOMITOHEHTHI pasioma Taniny Ha nmpaBocTopoHHIOK0 [ TaH Csouwko, 1995], moxer
UCTIBITBIBATh AJIEMEHTHI BPALEHHUs MPOTHUB YaCOBOM CTpenKu, 0 uyéM coobmai emé B 1965 rogy
noTiasackui reonor Apryp Xonme [Dypmapse, 1971].

K pernonansHeIM CEMCMOreHHbIM pasiaoMaM MOXHO Tamaco-®depraHckuili pasiom
(Y30ekucran), a Taxoke CeBepo-AHaronuiickuii u Boctouno-Anaronuiickuii (Typrus), ctaBmunit
HIMPOKO U3BECTHHIM MOce ceiicMuyeckoro coObitust 6 deBpans 2023 roaa.

l'eopnHaMuyeckoe e 3HaueHUE PEerMOHaIbHBIX CEHCMOTIEHHBIX Pa3joOMOB CYIIECTBEHHO
MEHBIIIE [0 CPABHEHUIO C aHAJIOTUYHBIM 3HAYEHHUEM IUIaHETAPHBIX CEHCMOTEHHBIX Pa3JIOMOB.

Paboma ewvinonnena 6 pamxax HUP «Moodenuposanue Hogetuux 2e00UHAMUYLECKUX

npoyeccoe, 6JluArwWux Ha celicMu4HoOCmyb U ¢JZ10M()H)/IO npoHuyaemocniob 0CAOOYHBIX mojiy».
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BOCCTAHOBJIEHUE HCTOPHUH ITPOUCXOKIEHUSI OCHOBATEJIS PYCCKOM
JTUHACTHUHA PIOPUKOBUYEN C TIOMOIIbIO KOMILIEKCHOI'O HAYYHOI'O
NOAXOOA, BKUIIOYAIOLIEI'O TEHEAJIOTUIO Y-XPOMOCOM
b.1. Ilonos
Axaoemusn JJIHK-2eneanoeuu, Poccus

e-mail: bipopofl@mail.ru

J1o HacTosIero BpEMEHH B HAYYHOU CPEZI€ BHICKA3bIBAKOTCSA COMHEHUS B CYLIECTBOBAaHUU
KHs1351 Propuka, ocHoBarelns quHactuu PropukoBuuei, kotopas npaBuia Ha Pycu okomno 750 nert.
OpHako 3TH COMHEHHS JIETKO YCTPAHSIOTCS C MOMOIIbI0 MH(popManuu apxeonoroB o Crapoii
Jlagore u T'opogumie 5 B Benukom HoBropoae, kotopas MOATBEPKIAET CTPOKH JIETONHUCEH O
coOBITUSIX, KOTOpBIE Ipoucxoauiu B Jlagore B 862 u B HoBropozae B 864 u nocneayronye roisl.

Taxxe 10 cux 1mop BEAyTCs CIOPBI O TOM, K KAKOMY POJy-IUIEMEHU MOI' OTHOCUTBCS cam
KH3b PIOpUK, HO 3TH CHOpBI JIETKO pa3pelaroTcs C MOMOIIbI aHaIu3a Y-XPOMOCOM HbIHE
MPOKUBAIOIIMX TOTOMKOB PropHka MO OTHOBCKOW JIMHUM W CPaBHEHHUS HMX MapameTpoB C
MapaMeTpamMu HEKOTOPBIX KUTENEN TaKuX cTpaH, Kak: [IBeuus, [lonbia, Jintea u Uranus.

Pycckue npepanus o npoucxoxaenun ka3 Propuka ot [Ipyca u Le3zapeii enié co BpemeéH
Exarepunsr Il HaspBatoTcs OacHsamu. OpHako cpaBHeHHE Y-XxpomocoM ProopukoBuuel u
I'equmunoBuuel, PropukoBuuYeld W OTHENBHBIX KuTened MHWranum MOXKET MOATBEPKIAATh
WCTUHHOCTD JPEBHUX MpEIaHuM.

Pycckue neromucu, Bkitoyas Mo0akWMOBCKYIO JIETONUCh, M TpENaHUs HHUKOTJA HE
Ha3bIBAJIM UMEH HETIOCPEACTBEHHBIX IPEIKOB KH:3s1 Proprka, HO 3TH ©IMeHa MO>)KHO BOCCTAaHOBUTH
MyTEM CPAaBHEHHS TEKCTOB ITHX JIETOMTUCEN U TTPEIaHMM, TPk e BCero ¢ TekctaMu CeBepHBIX car
u kauru Cakcona ['pammaruka «lessuus nargan» (Saxo Grammaticus “Gesta Danorum™), a Taxke
C TEKCTOM ACKOJIbJIOBOH JIETOIUCH.

CpaBHEHME pyCCKHX MPEAaHUi O MPOUCX0KIEHUN Propuka ¢ TMTOBCKUMH MPEJAHUSIMH O
MPOUCXOKACHUN [eNMMUHOBHYEN M JPYTMX JIMTOBCKUX KHS3€M IMO3BOJISIET CAENATh BBIBOI O
IpouCXOXKAeHUH  BblmeynomsHyroro Ilpyca ot IlpycueB, mpasureneii  Budunun.
[Ipoucxoxaenne camux [IpycreB MOXXHO BOCCTaHOBHUTH C MOMOIIBI0 MHGOPMAIMH JPEBHHUX
TPEYECKUX U PUMCKUX UCTOPHKOB O BuduHum u e€ mpaBuUTENSIX, C MOMOIIbIO OHONEHCKUX
npenanuii o ceiHax Paccuca, ¢ momomipro cTpok Jeronucia Hecrtopa o Hopuax u BenecoBoi
KHUTH 0 pycax u nape Habeype, a Takxke ¢ momolso nHGopMaluu apxeonoroB o crpaie Haupu

(Ypapty) u e€ napsx Pycax.
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HAYKA NOBOPAUUBAETCS JIMLIOM K UJESM B.U. BEPHAJICKOT'O
C.A. Ilyaunnen
Hncmumym kocmuyeckux uccneoosanuit PAH, Mockea, Poccus

e-mail: pulsel 549@email.com

OnHolt U3 BenynMx UAeH cpear MHOXKECTBA, cocTapistoniero yuenue B.1. Bepnajackoro,
Obuta uzes B3aUMOJACHCTBHS reocdep, BKIOYAIOMAS BCE OOOJOYKH OKPY)KAIOLIEH Cpelbl,
JIOTIOJTHEHHbIE OMOC(hepoil Kak BaKHOW COCTABIISAIONICH COBOKYITHOCTH Teocdep u Hoochepoit —
MOKa JI0 KOHIIA HE IPUHATON HAy4YHBIM COOOIIECTBOM B CHITY OTCYTCTBUS TIOHUMAaHUU €€ TIPUPOIbI
U CylLIeCTBa.

Jlo ceromHsmIHEro MHS Pa3BUTHE HAYKH IUIO MO AOCOJIOTHO MPOTHUBOIOJIOKHOMY
CIICHApHIO, CYIIHOCTh KOTOPOTO — IIyOOKas CIleIUalin3anusi, AOBOAMMAs 10 abcypaa, Koraa
CHEIHMAINCTHI B OHON 001aCTH, HAIIPUMEDP, T€OPU3UKH — CIICHUATHCTHI 10 KOCMUYECKON TIOTOJIe,
HE B CUJIaX IMOHATh, YeM 3aHUMAIOTCS Teo(pU3UKH, paboTarouie B APyroi cpeie, Hampumep, B
celicmornoruu. A yx 0 (pU3UYECKOM B3aUMOJICHCTBUU MEXKIy 3TUMHU CpellaMU BOOOIIE peud He
11JI0.

2023 rox BOMAET B HCTOPUIO HAYKU KAK T'OJl IIEpPEIoMa B CO3HAHUU YUEHBIX. JTO CBSI3aHO C
OpraHu3aiyeil rpoMajHoOro Mo MacimTady NpoeKTa, WHULMUpoBaHHOro Kutaem u Hocsiiero
HazBanue International Meridional Circle Program (IMCP). O mpeamornaraeT opraHH3aIuio
BCEOOBEMITIONINX UCCIIEIOBAHII HA36MHBIMH M KOCMUYECKHMH CPEJICTBAMH BO BCEX CPE/Iax BIIOJIb
mepunuana 120° E - 60° W. Ho mano au ObUIO TPOEKTOB, MPEAyCMATPUBAIOLIUX IITUPOKYIO
MEXIYHApOIHYI0 Koomepanuio? [TaBHBIM sBisieTcsi (akT, 4TO SIBJISIETCS OCHOBHOM 3ajaue
mpoekTa. A TaM CTaBUTCS 3ajjaya MCCIEIOBaHUS B3aWMOJEHCTBUSI Teocdep, BKIIOYAIOIINX
KOCMHUYECKYI0 TIOrofy (CojHeyHash aKTHUBHOCTb, Marfurocdepa, HOHOcdepa), BapUaIlUU
T€OMarHUTHOTO TOJIsI, TIO0ATBHYIO DJEKTPUYECKYIO II€Mb, MOToy B arMoc(epe M BOJTHOBBIC
BO3MYILIEHUS, MAapHUKOBbIE Tra3bl M UX 3PPexTsl, u (urparor ¢andapsl!) celcMUUYECKYIO
AKTUBHOCTh. BriepBble B HCTOPUU HAyKH KOCMHMYECKas U aTMOc(epHas IMOroibl MOSBUINCH B
OJTHOM TMPOEKTE€ C CEMCMHMYECKOW aKTHBHOCTBbIO, B KOTOpOM OyleT paccMaTphBaThCs HX
B3aUMOBIHSHUE. bBynyT TpencraBieHbl ONMUCaHWE TpoeKTa MW mpuMepsl  dPdeKToB

B3auMoJiercTBHs reocdep.
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JABUKEHHUE BHEHIHUX IIJIAHET U HUKJIbI TEOJUHAMUKHN
A.IO. Pererom
Mockoeckuii eocyoapcmeennulil ynusepcumem umeru M.B. Jlomonocosa,
eeoepagpuueckuti paxynomem, Mockea, Poccus

e-mail: aretejum@yandex.ru

Kak noxa3zpiBaeT aHanu3 IpoOLECCOB, MPOTEKAIOIIMX B 000JI0UKaX 3€MJIM U OKOJIO3EMHOM
IIPOCTPAHCTBE, OYEHb BBICOKOH CTENEHBIO PETYISIPHOCTH OTIMYAETCA LMK CO CpeaHel
MPOJOJKUTENBHOCTBIO, paBHOH 431 cyrkam. Kakoil € HCTOYHHUK SHEPrUM OOECIICYMBACT
pacnpoCTpaHeHue UMITYJIbCOB C OJHOW M TOM e JJIUTEIBHOCTHIO B Pa3HBIX Cpeax U MOouYeMy
NOMCTHHE IMI00aNbHBIA nepuon usmepsercs umeHHo 1,18 roma? OueBuaHO, 4YTO HEpes HaAMHU
KocMuueckuii (heHoMeH. OTBET Ha BOMPOC O €0 MPOUCXOKACHUHU AT TEOPUs CHHXPOHHU3ALUU
JBUKCHUI TJIAHET TI0 KBAaHTOBAaHHBIM opbutaM. CatypH oOpaiiaercs BOKpYr 3eMIId ¢ IEPUOOM
378,09 cytok, nepuoa FOnurepa paBen 398,88 cyrkam. [1omoxeHHsI Ta30BbIX TUTAHTOB B TOUHOCTHU
COBIAJIAIOT [IPH LIEIOUYHCICHHBIX IPOMEKYTKAaX BPEMEHHU, COOTBETCTBYIOMUX 16 nukiam CarypHa
u 15 mumxnam IOnurtepa. Jlanee B 3TOM MOCIENOBATEIBHOCTH [OJDKHO OBITH 14 1UKIIOB
COBMeIIEHUs, KOTophle U obOpasyer 431-mHeBHbI mepuon (c HeBsi3koil Bcero okojo 0,5%).
3aKOHOMEPHO, YTO Mepuol JIUTEIbHOCThI0 oKolio 6000 nuelt (378%16, 399%15 unu 431x14), To
ectb 16,3 roza, nposiBisieTcs B OOJIBIINX PAIaX METEOPOJIOTUYECKUX 3JIEMEHTOB.

Benukue coenunenuss IOmnurepa u CarypHa, NOBTOpSIOLIMECS Yepe3 IMPOMEKYTOK
BpemeHu ot 18,8 nmo 20,6 ner, ciyxaT MOLIHBIM (DaKTOPOM CHHXPOHHU3ALMH, KOTOPBIH, B

YaCTHOCTH, OIIPECHCIISACT CaMOHOI[O6I/Ie B TCOANHAMUYCCKHUX IPponeccax (pI/IC 1)

Bpems, Mmecaubl OT MOMEHTa coeguHeHns
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Puc. 1. Cosnaoenue nonoosicenuti Cegeprozo ceoepaghuieckozo noaoca 8 nepuoovl Mexicoy 08yMsl

coeounenusmu FOnumepa u Camyprna 24 uonsa 1981 2. u 28 mas 2000 e.

65


mailto:aretejum@yandex.ru

CUCTEMA MNJAHETA 3EMJIA

Mexny coenunenusimMu FOmurepa u CarypHa reHepupyroTcs Tpu cepur YaHaJIepOBCKHUX
KauaHWi JJIUTEIBHOCTHIO B cpenHeM 1o 6,6 yieT. CHHXpOHHM3anueil o0palieHus: IBYX Tra30BbIX
TUTaHTOB OOBSCHSIOTCSI MHOTOJICTHUE BapHaIlMM CKOPOCTH BPAIEHUS 3EMITH C IIEPHUOAOM OKOJIO
20 net. D heKT CHHXPOHU3AIMU TOPOXKIACT, lajee, 5S9-IeTHHIA IIT0OaTBHBIN [IUKII, COBIATAFOIINN
(mpu tounoctu 0,02%) c 54 cunommueckuMm u nepuonamu FOmutepa u 57 CHHOAMYECKUMHU
nepuonamu CarypHa. J[IBukeHHe 3¢MHON OCH MPOUCXOIUT C BHICOKOM aMIUIUTYA0N KojieOaHuii B
cepenuue. L{UKIBI OONBINEH UIUTEIHHOCTU BBIICIHTH CIOXKHO W3-32 KPATKOBPEMEHHOCTH
WHCTPYMCHTAIILHBIX HaOMoAeHU. TeM He MeHee MO MPU3HAKY [EHTPATbHOW aHOMAIIUN YIAeTCsI
uneHtudunuposarb 179-nmetHuii mukia. Kak ©w cocraBisiionue €ro IUKIBI, OH oOmamaer
Tpex4acTHOW XpoHOCTpykTypou. Ilopoxmaemas maport IOmurep N CaTypH nepUOAMYHOCTH

IPOILIECCOB XapaKTepHa s Bcex reocdep.
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O ®PEHOMEHE OBPATHBIX COJTHEYHO-IIJIAHETHBIX CBSI3EN
A.IO. Pererom
Mockoeckuii eocyoapcmeennulil ynusepcumem umeru M.B. Jlomonocosa,
eeoepagpuueckuti paxynomem, Mockea, Poccus

e-mail: aretejum@yandex.ru

LentpanbHas mpobiaeMa u3ydeHus CBsi3eil 3eMiIM ¢ KOCMOCOM 3aKJIIOYAeTCsl B HEICHOCTH
npuyrH Bapuauui akTUBHOCTH ConHma. ComacHO KOHLENIMM TUHAMO, TOMUHHUPYIOIEH B
MOCTICTHUE JIECATHIICTHS, OHH IMOPOXIAIOTCS TYypOYJCHTHBIMU IBIDKCHHSMU B TEJIE 3BE3IIBL
OO0oCHOBaHWE JTOM TOYKH 3pPEHHS BCTPEUACT CEPbE3HbIC TPYIHOCTH, T.K. HE OOHApYXKEH
MEXaHHU3M, KOTOPBIA ObUT ObI CIIOCOOCH 00ECIeunTh COXPAaHEHHE B TEUECHHH JIECATKOB U COTEH
MIITHOHOB JIeT UMEHHO 1 1-neTHelt, Hanbosee spKo BBIPAXKEHHON ITUKINYHOCTH.

Jliist pa3pelieHus mojyTOpaBeKOBOTO MO3HABATEIIEHOTO KOH(IMKTa MOXKHO TIPUOCTHYTh K
MIOMOIIM KPUTUYECKOTO IKCIIEpUMEHTa. B mepByto odepens cieayeT NpoBepUTh MPEINOI0KCHUE
0 CyIIECTBOBaHHMH T'eHepupyrouiero 3gpdexra mpu oOpamieHnu BOKPYT HEHTPATBHOTO TeJa BCEX
IUTAHET, B KOTOPBIX COCPENOTOUEHO 98% MOMEHTa KOIMYeCcTBa ABUKEHUs. [{jist 3TOro qocTatouHo
NPOBECTH CPAaBHEHHE BEIWYHMH TEIMOICHTPHUYSCKUX JOJNTOT B CIIydasiX, KOIJa HaOIOIaroTCs
paziuunble (puc. 1) u sKcTpemManbHble YPOBHH aKTUBHOCTH (pHC. 2).
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2023 2. u cmaH()apmemu OMKIIOKEHUAMU cEIUOYEeHMPUUECKUX 0o120m 0essmu niaHem
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Bpemsa, mecauybl

1954-1964 rr. 2009-2019 rr.

Puc. 2. Paznuuue cmanoapmHulx OMKIOHEHUN CPEOHUX MECSUHbIX 2eTUOYEHMPUUECKUX O0I20M
oessimu nianem 6 cepeoure Yukios pekoporo evicokoil (1954-1964 22.) u pekoporo nusKot

(2009-2019 22.) conneunoii akmusnocmu. Ilokazanvl notuHomMabHble MpeHobl

Kak BUIUM, (baKTbI MOATBCPIKAAKOT I'MIIOTC3Y 3HAYMMOCTH 3K30I'CHHBIX CBsI3EH COJ'IHI_Ia.
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OT 3ATAJIKM HE®@TETI'EHE3A K 3ATPEBOBAHHBIM ITPAKTUKOMN KPUTEPUAM
IMOMCKA NIYBOKUX MECTOPOXXJIEHUN HED®TU
M.B. Poaxun
HUncmumym npoonem negpmu u 2aza PAH, Mockesa, Poccus

e-mail: rodkin@mitp.ru

Kak wm3BecTHO, mporecc He(TereHesa OCTAeTCsl 3araJkod yKe B TEUCHHE HE OIHOTO
CTOJIETHSI; OOCYXKICHHMIO 3TOrO BOIIPOCA TOCBALICHO OrpPOMHOE 4Hcio pabor. OpHako mo-
NpeXXHEMY KOHKYpHpYyeT OuoreHHas (0CaJOoYHO-MUTpAIlMOHHAs) MOjeidb HedTereHesa u
abuoreHHas. Ye OJHa JUIMTEIBHOCTHh CIIOpPa HABOIUT HAa MBICIb, YTO 00€ KOHKYPHUPYIOIIHE
KOHIICTIIMY B YEM-TO IPaBbl, 3 B YeM-TO M HET. 37IeCh HET MecTa OOCYXIaTh BCIO MAIUTPY
aprymMeHToB 00eux cTopoH. OTMETHM TOJIBKO Psii OCHOBHBIX MOMEHTOB. Kitaccuueckast ocagouHo-
MUTPAIMOHHAs MOJIETbh BCTPEUYACT CEPhE3HbIC 3aTPYIHCHHS KaK B OOBSCHCHHH IPOICCCOB
KOHIIEHTPAIIMHA PACCESIHHOM NMEPBUYHON HE(PTH B MECTOPOXKICHHS, TaK U B IPEANOIOKCHUU O
PaBHOBECHOCTH IIpoOIecca TMPEBPAIICHUSI PACCESHHOTO OPraHMYeCKOro BEIIecTBAa B HE(PTH B
o0beMe He)TeMaTepUHCKUX TOJII, in situ. JIeiiCTBUTENIbHO, XUMUYECKHE TIOTCHIIMATBI KOMITOHECHT
He(TH, KaK MPaBWIIO, BBIIIE, YEM HCXOAHON opraHuku. COOTBETCTBEHHO, TAKOE PaBHOBECHOE
IpeBpalieHre HEBO3MOXKHO, @ BOBMOXHBI TOJILKO HEPABHOBECHBIC BAPUAHTHI IIPEBPAIICHHUS, €CITU
oOpa3yroimuecss KOMIIOHEHTBI HE(TH OBICTPO BBIHOCSTCS M3 PEaKIMOHHON oOnmactu. Cepbe3HbIe
BO3pPaKEHUS BCTPEYACT M AJBTEPHATUBHAS aOWOTeHHAas MOJEIb, CHUIBHOM CTOPOHON KOTOpPOH
SBIISIETCS TIOAUYEPKUBAHUE PO TITYOMHHBIX MPOLIECCOB M BOCXOAAIIUX (DIFOMIHBIX MTOTOKOB.

Bo3MoxkHOe 00berHeHne 00erX KOHIENIHI MPeaCTaBIeHO B MOJeNH HedTerenesa mo
CXeMe HEpaBHOBECHOTO MPOTOUHOTO peaktopa. Hanbomnee s ekTHBHO Takas cxema pearnsyercs
B 30HaX HAJ[BUTOB, TJI¢ BCE HOBBIC MOPIUU OPTAaHWKH TOCTYMAIOT B PEAKIMOHHYIO 30HY, T/
MIPOMBIBAIOTCS BOCXOSIINM MOTOKOM HU3KOMHHEPAIU30BaHHBIX BOJ — MPOAYKTOB JErHIpaTaliui
MOTPYKAIOIIMXCST B 30HaX HAJBUTOB OJOKOB 3€MHOH KOpbl. B 93TOl Momenu ecTecTBEHHBIM
00pa3oM OOBSICHSICTCSI U CBSI3b He(PTEH C OPraHUYEeCKUM BEIECTBOM, U TPOICCC KOHIICHTPAIIUU
He(TH B MECTOPOXKICHHUS, Y CBA3b C BOCXOASIIUMU (DITFOMTHBIMH TOTOKAMHU.

Takast Moziennb OOBSCHSIET U HETIOHSATHBIC MHAYE XapaKTEePHbBIE YepThl ITyO0okux (5-10 kM)
MecTopoxaeHuii Hedtu. s Takux MECTOpPOXKIEHUN XapakTepHbl KaK NPUYPOUYEHHOCTh K
Pa3JIOMHBIM 30HaM W JIMHCHHBIM TPaBUTAIIMOHHBIM aHOMAJIUSIM, TaK W Pa3BHTHE MOHUKCHHBIX
DIYOUHHBIX TeMIepatyp. Mojieias HepaBHOBECHOTO IMMPOTOYHOTO PEaKTopa IMO3BOJISIET OOBSICHUTD
9TH SMIUPUYECKU BBISBIEHHBIE OCOOCHHOCTH U MPETIOKUTH 3aTpeOOBaHHBIN MPAKTUKON HAOOP

IMPOTrHO3HBIX TPU3HAKOB JIA TTOHUCKA I J'IY60KI/IX MCCTOpO)K,Z[eHI/Iﬁ He(l)TI/I.
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K COBMECTHOMY AHAJIN3Y MAT'MATU3MA, TEKTOHUKHU U JETASALIUU:
MMPOBJIEMbBI 1 OTPAHUYEHUS
A.E. Pomanbko!, H.A. Umameepaues?, U.B. Bukentnes’, b. Pamman?, M. XeiinapuS, A.B.
Moaemyx!
ITeonoeuueckuil uncmumym PAH, Mocksa, Poccus
’Baxunckuii T'ocyoapcmesennviii Yuueepcumem, baxy, Pecnybnuxa Azepbaiioscan
S Uncmumym 2eonozuu pyonvix mecmopooicoenuii PAH, Mockea, Poccus
“Satrap Resources, Ilepm, Ascmpanus
SKarand Sadr Jahan Mines and Mineral Industries Company, Mewixed, Hpan

e-mail: a-romanko@ya.ru

[Ipennaratorcss MaTepuanbl IO HECKOJIBKUM CTPYKTypaM HCKJIIOUYUTEIBHOIO PETHOHA
Maneiii KaBkaz — Hpan (ucmonp3oBanbl marepuansl H.A. MmamBepaueBa — M. Kagkas,
KaifHo30i1), bmkuuit Boctok u np. OOCy»)AaroTcsl OTIENbHbIC alblUNWCKHE CTPYKTypbilpaHa
(mpeuMy1eCTBEHHO BOCTOK U LIEHTp cTpaHbl), Manoro KaBkasa (31ech TakyKe ONMCaHbl CXO/IHbIE
IIEJIOYHbIE M WU3BECTKOBO-ILEJIOYHbIE PACIUIaBbl IMPEUMYIIECTBEHHO IO3JHEro KaiHo3os), lO.
Kacnust u oOuiue Bonpocs! Aerasanuu. B peruone cousnenstores 6oiee KOHKPETHO - allbIIUiCKue
U THUMAaJaiCKue CTIPYKTypbl — €IMHOIO AJBINUICKO-I'MManaliickoro mOABUKHOIO IIOACA.
Crienuduika pernoHa, Kak MPUHSTO, CBA3HA ¢ AQPUKAHCKUM CYNEPIUTIOMOM. «YTIIEBOIOPOIHOE
neixane» A B. Cunmopenko 3nech omyTumo. lMMeloTcs MHOTOYHMCIIEHHBIE JaHHbIE I10
CyOMepHIMOHAIbHOM 30HAJIbHOCTH PETHOHA, B TOM 4Mcie U o YB. AHOManbHbIE reoIlMHAMUKA
U TEKTOHMKA (KaK KOHIEHTPUPOBAHHOE BHIPA)KEHUE I'€OJIMHAMMKH) OINPENEsIOT MarMaTh3M U
GurouIHBIN pexXuM peruoHa. BrpodeMm, HeoreH-ueTBEpTUYHAs AKTUBHU3ALUS XapaKTepHa JUIs
Bcero Anpnuiicko-I'mMaiaiickoro mOABIDKHOTO IIOsSca U, BO3MOXKHO, 3emid. MertamioreHus
o0ycIioB/IeHa COOCTBEHHO MarMaTH4ecKUM IpolLeccoM U MeTacomaruzMoM. CocyliecTBOBaHHE
yrieBofopoioB (YB) u pynsl (MM METaJUIOr€HUYECKOW CIenuaNn3alii) TOBOPUT B MOJb3Y
BakHeMmen ponu aerazauuu (marepuansl B.JI. CeiBopoTkuna, 2005 u MH. ap.). YB HaxonsaTcs
HUKE 10 pa3pesy NpOTUB py/sl. JJaBHO 00Cy:k1aeTcs MPEANOoNIoKUTETHO TOCTOSHHBIN Oananc YB
Ha 3emite, 1o [Gold and Held, 1987], ¢ ucnons3zoBanuem marepuanoB H.A. Kynpssuesa. Baxna
YB—30HanbHOCTh B pervoHe (k 3amany or Ilepcuiackoro 3anmmBa M Ip.) M Jp.-Kak MOKa3aTelslb
nopuuit sHepruu. CoBMECTHBIN MM KOMITJIEKCHBIN aHaJIN3 Ype3BbIluaiiHO Tu1o10TBOopeH [Romanko

et al.,2018] u ap.
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HMOHOC®EPHBIN OTKJIMK 3EMJIETPSICEHUSI B MAPPAKEIIIE-CA®MU B 2023
rogy
C.A. PsGoBal?
"Unemumym ounamuxu 2eocep umenu axademuxa M.A. Cadoeckozo PAH, Mockea, Poccus
ZHHcmumym Gusuxu 3emau um. O.FO. I[lImuoma PAH, Mockea, Poccus

e-mail: ryabovasa@mail.ru

3eMJIeTpsICeHHs, KOTOPBIM COIYTCTBYET psl TeopU3NUEeCKUX SPPEKTOB, TaKUX Kak
nedopmanuss M pas3pylieHHE TOPHBIX IOpPOJ, TeHepalus CEeHCMHYECKUX BOJIH, BapHallld
aTMOC(epHOro >IEKTPUUECKOTO MOJSI U T.J., BEI3bIBAET TaKkke HOHOCHEpHbIH oTKIMK. HecmoTps
Ha UMEIOIIMECs TJaHHbIE, HE0CTAaTOYHO HAOMI0aTeIbHOTO MaTepraia, OCHOBBIBAsICh HA KOTOPOM
MOXHO a/ICKBATHO MPEJCTABIATH CIOKHYIO CTPYKTYpy HOHOC(epHOTro 3pdexra 3eMIeTpsiCeHHI,
YTO HEOOXOAMMO JJIsi pa3pabOTKH KOHIIENTYaJIbHBIX, TEOPETHUECKUX U (HEHOMEHOIOTHYECKUX
MOJIEJIeH, OMUCHIBAIOIIMX B TIOJTHOM 00beMe MOCIEICTBUS CHIIBHBIX CEHCMUYECKUX SBICHUI.

B Hactosiiem cooOIIeHNH paccMaTpUBAETCs OTKIMK MOHOC(Ephl Ha 3eMJIETPSACEHUE B
Mapoxkxo 08.09.2023 r.

3emierpsicerne ¢ Maruutynoi 6,8 Mw mpomsonuio B permoHe Mappakem — Cadpu B
Mapokko B 23:11 mo mectHomy Bpemenu (22:11 UTC). DnuneHTp 3eMiIeTpsICeHUs] HAXOIUJICS B
71,8 kM K roro-3amajay OoT I. Mappakeia, HeAaleKo OT TOPHOJBDKHOTO KypopTa YkaiimeneH B
Atnacckux ropax. 3emuierpscenue omrymanock B Mcnanuu, Ilopryramuu, Amkupe u ap. Kax
coobmraet ['eonmornueckas ciuyx6a CIIA, 3emieTpsiceHrne UMeJIo MEXaHU3M oYara, yKa3bIBarouui
Ha 00pa30BaHue HAKJIOHHO-HAABUIOBOTO pa3yioMa 1noj Beicokum ATimacom.

B kadecTBe MCXONHBIX JaHHBIX MCIIOIB30BAUCH PE3YIbTaTbl HMHCTPYMEHTAIbHBIX
HaOtoieHuH, BeINoHEHHBIX Ha oocepBaropusix ceth INTERMAGNET, u pe3ynbrarsl BHICOTHO-
YaCTOTHOTO 30HJIMPOBAHUsA, TIOJYYEHHBIE B oOcepBaTopuu nenb-20pe. B mporecce oOpaboTku
JAHHBIX KaX/1as MOHOTpaMMa Mo/Beprajiach pyyHoit 00paboTKe U MHTEPIIpETalui 0 METOAMKE
URSL

[Tepuon paccMaTpuBaeMOro COOBITHUSI XapaKTEPU30BAJICA CIOKOWHON T'€OMarHUTHOM
O0OCTaHOBKOW, YTO YHPOCTHJIO BBIICJICHHE BBHI3BAHHBIX BO3MYIICHHH MAarHUTHOTO TIOJIS.
OO6paboTka M aHaIU3 pe3ylIbTaTOB M3MEPEHHUIl MOKa3alu, 4To BoO3JeiicTBHE Ha HOHOC(hepy
OCYILECTBIIETCS TOCPEICTBOM celcMHUUeckod BOJHBI Panes u  armocdepHOil  aKyCTHKO-
TPaBUTAIIMOHHON BOJIHBI, TEHEPUPYEMBIX 3eMIIETPSICCHUEM.

duHaHcupoBaHue. Mccrnedosanusi 8blNONIHEHbI 8 PAMKAX 20CYOAPCMBEHHO20 3A0AHUS
I PAH Ne 1220329000185-5 «Ilpossnenue npoyeccog npupooH020 U MeXHO2eHHO20

APOUCXOHCOEHUSA 8 2e0UULECKUX NOTAXY U 8 PAMKAX 20cyoapcmeenno2o 3a0anus UP3 PAH.

71


mailto:ryabovasa@mail.ru

CUCTEMA MNJAHETA 3EMJIA

K 30-JIETHIO UCCJIEJJOBAHU BUOJOTMYECKON TPAHCMYTAIIUH
MN30TONOB B MI'Y UMEHMU M.B. JOMOHOCOBA: U'TOT'1 U TIEPCIIEKTUBbI
A.I. CBepukoB

e-mail: sverchkov@gmail.com

B 1992 ronmy na ®usumyeckom dakyaprere MIY wuccienoBaTenbCKol TPYHION Mo
PYKOBOJICTBOM  (pu3HKa-sfepminka AJuisl  AnekcanapoBHbl KOpHMIIOBOWM OBUT TOCTaBICH
HKCIIEPUMEHT, KOTOPOMY OYJIET CY>KJIEHO CHIrPaTh POJIb PEIIAIONIETO IKCIIEPUMEHTa B OoJiee ueM
JIBYyXBEKOBOM CIIOpE€ O CYLIECTBOBaHMM (eHOMEHa OWOJIOTMYECKOW TpaHCMYTalluHh, TO €CThb
CIIOCOOHOCTH KMBBIX OPTaHU3MOB MPEBpAIIaTh OJHN XUMHUYECKUE IEMEHTHI B Ipyrue. B atom
IKCTIIepUMEHTE Apokku (Saccharomyces cerevisiae), MOMEMEHHBIC B PACTBOPHI COJICH MapraHiia
B jerkoi (H20) u Tsxenont Bome (D20), cMorm cMHTE3UpOBaTh U3 MapraHiia HeoOX0IUMOe UM
JUTSL )KU3HU U JIeTICHUS JKeJe30, OTCyTCTBOBaBIIee B mogkopmke. [Ipu atom B mpobupke ¢ D2O 6b11
nonyueH MeccOay’poBCKMii H30TON jkene3a Fes;, aHOManbHOE YBENWYEHHE KOHIEHTPALUU
KOTOPOTO OBLIO 3a()MKCHPOBAHO JIBYMsI METO/IaMH CIIEKTPOCKOIIMHU: JIA3€PHOM MaCC-TIPOJICTHOMN H
MeccOayIpOBCKOIA.

B 1994 roay xypnan Nature oTka3as aBTopaM B IyOJIHKAaI[UM CTaTbH, HE MPEACTaBUB HU
OJTHOTO OCMBICIIEHHOT0 3ameuanus. [lepBas cratbs 00 3TOM SKCIIEpUMEHTe ObLTa OMyOIMKOBaHA B
MEIMILIMHCKOM XYypHaJe ToJabko B 1996 rony.

3a npolere rogabl aBTOpaMH 3KCIIEpUMEHTa ObUIM CO3/JaHbl TEXHOJIOTHYECKUE OCHOBBI
JIByX HOBBIX OTPaciieil MPOMBIIUIEHHOCTH: MTOIYYEHUS PEIKUX U EHHBIX U30TONOB U YTUIN3alUN
KHUJIKUX paguoakTUBHBIX 0TX0/10B (JKPO) ¢ momonibo MUKpOoOOB. JJlaHHbIE TEXHOIOTUHU TPOLLTH
HE3aBHCUMYIO NpOBepKy B Heckonbkux crpaHax (FOxnas Kopes, fAnonus, Unnus, ['epmanus,
[Beuns, Hopserus, llseituapus, Urtanus). Ha texnonoruto yrtunuzauuun KPO odopmien
MEXIYHAPOJIHbIN NATeHT, MpolIeIui B [ epMaHun TIIATENBHYIO IPOBEPKY.

HcTopuueckuil SKCIEPUMEHT y4E€HbIX MOCKOBCKOTO YHUBEPCUTETA HE TOJIBKO OTKPBHIBACT
OTPOMHBINM (POHT HCCICNOBAHUM JJIsi OMOJIOTOB, Bpadeil, T€OJOTOB W TMOYBOBEAOB, HO U
BBIHY/Ia€T COBPEMEHHYIO0 (U3UKY TpPU3HATh MPEBOCXOJCTBO OUOJOTUYECKUX SAECPHBIX
TEXHOJIOTMH HaJl COBPEMEHHBIMH Y€JIOBEYECKUMHU U CMUPEHHO 3aHSTh YYEHUUECKOE MECTO CPEIU

HarpaBJIeHUH OMOHUKH.
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OCAJOYHBIE NIOPOJAbI MAPCA U UX TEHETHYECKAS IPUHAJJIEXKKHOCTD
I''M. CenaeBa
Mockoeckuii cocyoapcmeennwiil ynusepcumem umenu M.B. Jlomonocoea, 2eonocuyeckutl
gaxynemem, Mockea, Poccus

e-mail: sedaeva-mgu@mail.ru

CaMbIMH TIEpBBIMH MapcOXOJlaMd OBUIM COBETCKHE ammapaTsl Mapc-2 u Mapce-3,
JOCTUTIINE TUTaHeTy B HOsiOpe 1971 r. u naBimve mepBble CHUMKH ee MmoBepxHocTH. B 1972 r.
CHIA 3amycTijii KOCMUYECKHUE anmapathl ¥ uiib Bukunr-2 cen B 1975 r. u npucnan caumku. C
1997 r. cranu 3amyckaTh poOOoTH3MpOBaHHbIe anmnaparsl. B utone 2018 r. mapcoxoa Opportunity
(CHIA) obHapyxwI ocajodHble 00pa3zoBaHus 3a npeaenamu 3emii. C 3Toro BpeMEeHH MapCOX O IbI
CTaJIi UCCIIEI0BATh IOBEPXHOCTD IIJIAHETHI, IEPEIaBast psiji YHUKAJIbHBIX CHUMKOB Ha 3€MIIIO.

Ha ocHoBanum ux aHanu3a ¥ CHUHTE3a OBbLIU ClIeJaHbl BBIBOJBI O MPUCYTCTBUH BOJBI Ha
Mapce, 4to MOrJIO BbI3BaTh: 1) MacCmITaOHBIE HABOJHEHUS U O0Opa3oBaHME TITyOOKHX AOJHH, 2)
Pa3MbBITh TE WM HWHBIC TMOPOJHBIC accolUanuu ¢ (HOpMHpPOBAHMEM B HHX YIIIYOJEHHWHA W
HEPOBHOCTEH B penbede Pa3sHOTro MOpsAKa, a TaKkKe TePPUTIeHHO-aKBAJIBHBIX M TEPPUTCHHO-
¢broBHANTBHBIX 00pPa30BaHMM pa3HOrO (PEUHOTO, 03EPHOT0, MOPCKOT'O M OKEaHCKOro?) reHe3uca.
[Tpu 3TOM OBLIO BBIABICHO, YTO Mapc moTepsi1 OOJBINYI0 YacTh TEKy4el BOJIbI, KOT/Ia TUIAHETa
TUImMIach W Oonbimed 4yactTu atMocdepbl B mepwon or 4,1 mo 3,7 mupa. . H. u3-3a

HEYCTaHOBJICHHOM TMOKa KaTacTpodbl IMIIAHETAPHOTO MacIITada.
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INPUMEHEHHUE TAMMA-OIIEPATOPOB HEUETKOM JIOTUKH ITPYU BBIJIEJTEHUN
CEHCMOAKTHUBHBIX 30H OCTPOBA CAXAJIVMH IO KOMILIEKCY
MOPO®OMETPUYECKUX TAPAMETPOB PEJIBE®DA
U.M. Anémun’, A.O. Arubanos?!, A.A. Cennos!

IHHcmumym Gusuxu 3emau umenu O.1O. LlImuoma PAH, Mocksa, Poccus
’Mocxkosckuii 2ocyoapcmeennbiii yuusepcumem umenu M.B. Jlomonocosa, Mockea, Poccus

e-mail: alekssencov@yandex.ru

AHaiu3 B3aUMOCBSA3H MEXAY penbeoM U CEHCMUYHOCTBIO IIPEACTABISIETCS aKTyalbHON
3ajjayeld, peleHre KOTOPOH 3HAYMMO JJIs pa3BUTHS METOIUKU BBIACICHHUS CEHCMOAKTHBHBIX
YYaCTKOB C UCIIOJIB30BaHUEM IreoMOp(doiornyeckux AaHHbIX. Ha nprmepe Xopomo n3yuyeHHOro B
CEHCMOTEKTOHMYECKOM OTHOLIEHMH o0-Ba CaXxajlMH HaMu anpoOUpOBAHO NPUMEHEHHUE Y-
OTEPaTOPOB  HEYETKOM JIOTMKKM [Zimmerman, 1996] mnpu  o00paboTke  KOMILIEKCa
MOp(HOMETPUYECKHX XapaKTEPUCTHK penbeda.

Panee npoBeeHHbIE HAMU UCCIIEJOBAHUS [TOKA3aJIM, YTO IO MOJOKUTEIbHBIM aHOMAJIUAM
psiaa MOppOMETPUIECKHX IMapaMeTpoB (Pa3HOCTH THIICOMETPHUYECKOM U 0a3UCHON MTOBEPXHOCTEH
3 mnopsnka; pa3HOCTH Oa3uMCHBIX TOBepxHOcTedl 1 M 2 mNOpsAAKOB; Pa3sHOCTH Oa3HCHBIX
HoBepXHOCTEN 2 U 3 MOPSIKOB; ITyOUHBI BEPTUKAIBHOIO pacwiIeHEeHHs penbeda; CTaHAapTHOTO
OTKJIOHEHHS DKCIIO3UIMH CKIIOHOB; IUIOTHOCTH «CJIAa0BIX» 30H; CTaHIAPTHOTO OTKJIOHEHUS
KPUBU3HBI penbeda, B3SITOI0 IO MOIYIK; AaCUMMETPUM BBICOT pelibeda) BBIICISIOTCS
celicMoakTUBHbIE 30HbI CaxannHa. VIX rpaHuLbI IPOBEEHBI 110 3HAYEHMSIM ITHX I1apaMETPOB,
NPEBBILIAIOIINM MeIUaHy WU 3-1il KBapTuib (00a BapHaHTa 10CTaTOYHO UH()OPMATUBHBI).

CootBercTByomye MOpHOMETPUUECKHE CXEMbl ObUIM MpPeoOpa3oBaHbl JTUHEHHBIM
QJITOPUTMOM B HEUYETKHE MHOXECTBA, AJIEMEHTBl KOTOPBIX MPUHHMMaIOT 3HaueHus ot 0 go 1.
BrInonHeHo HeyeTkoe HaJ0XKEeHUE 3TUX MHOXKECTB C UCIOJIb30BaHUEM Y-oIeparopa mo gpopmyie
w(x)=(uSum)”*(p Product)'”, rne pi— 3Hauenue GakTopa i, a 3HAUYECHHUS Y 3a1aHbl B MHTEPBAJIE OT
0 mo 1. Ecnu 3HaueHus y Omke K 1, To pesynprar OyneT Onmke K HEYETKOW CyMMe, a Mpu
npubmkennn Y k 0 — K HedeTkoMy mpousBeneHuto. Hamu Obutn onpoOoBaHbI 3HAYEHUS 7,
paBubie 0.25, 0.50, 0.75 u 0.90. Ycranomneno, npu y=0.9 nomydeHHas cxema HMHTErPajJIbHOTO
napamerpa HMH(OpMaTMBHA JJS BBIJACNCHHUS CEHCMOAKTHBHBIX YYaCTKOB, KOTOpPHIE MOXHO
OKOHTYPHTb 10 3HAUEHUSM MeJIMaHbl WU 3-TO KBapTUJIS.

Takum oOpazom, Ha mpumepe o-Ba CaxanwH MoOKa3zaHa OOOCHOBAaHHOCTH OOpPabOTKH
KOMILIEKCa MOP(OMETPHUECKUX ITapaMeTpOB peibeda ¢ UCTIONIb30BaHUEM Y-OIlepaTopa HEYeTKOM

JIOTUKH JJI BBIICICHUS CEHCMOAKTHBHBIX Y4acCTKOB.
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Uccnedosanue evinonneno 6 pamxax eocszaoanusi UD3 PAH (Ne 075-01030-23) (A.O.
Aeubanos, UM. Anéwun, A.A. Cenyos) u HUP «Moodenuposanue HOGeluUX 2e00UHAMULECKUX
npoyeccos, GIUAIOWUX HA CEUCMUYHOCIb U (IIOUOHYI0 NPOHUYAEMOCMb 0ca00uHbIX monwy (A.O.

Azubanos).
Cnucok nureparypsl

Zimmerman H.J. Fuzzy set theory and it applications. Kluwer Academic Publishers, 1996.
435 p.
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IPUPOJIA 580-IETHEI'O IIUKJIA JIYHHBIX 3ATMEHW 1 U3AMEHEHU
KIIMMATA
H.C. Cunopenxos!, IL.LH. Cugopenkos?, JI.B. 3otos?
"Tuopomemyenmp Poccuu
2CHUA rPYIIT
STocyoapcmeennuiii acmponomuueckuti uncmumym um. ILK. Ilmepubepea, Mockea, Poccus

e-mail: sidorenkov37@mail.ru

B crarbe [CunopenkoB, Cunopenkon, 2021] craTuctTuuecKkuMu MeToaamu BbisiBiIeH 580
netHui uuki 3atMeHuit JIynsl u ConHIla ¥ TOKa3aHO, YTO OH SIBJISIETCA UHIUKATOPOM KoJjieOaHui
KJIMMaTa TOTo e Mmepruoja. B Hayke 0 JIyHHBIX 3aTMEHUSIX 3TOT IIUKJI U3BECTEH KaK LUK TeTPaIbl
(cepun U3 YeTHIpEX MOJTHBIX JTYHHBIX 3aTMEHUM, MPOUCXOAIINX Yepe3 6 CHHOIUYECKUX MECSIIEB
noapsin). Brepseie sBnenue Tetpansl 3ametun JlxoBannu Ckuanapemu (1835-1910). Yepes
nonBeka Ban nen bepr (1954) noctpoun Capoc—MHeke manopamy 3aTMEHUH U HaIIel, 4YTO EPUOJT
Terpan paBeH 586 jer. B Hacrosimee BpeM cuuTaeTcs, 4YTO TETPAAHBIM IUKI 3aTMEHUUN
HEIMOCTOSIHEH, B COBPEMEHHYIO 310Xy OH JJIUTCA 565 JIeT U CBSi3aH C BEKOBBIMH W3MEHEHHUSIMU
skcieHTpucurera opoutsl 3emnu [ Espenak, Meeus, 2009].

Mpr uccnenoBanu 5000-1eTHHIA psiAg TOAOBOrO KoryecTBa 3aTMeHuid JlyHsl (0003HaunM
ero n). beUTO yCTaHOBIIEHO, YTO N MEPUOAMICCKH M3MeHseTCs. To ecTh HaOMoaaeTCss MOTYISIUS

BCJIIMYHHEI N. I/I3B€CTHO, 4TO MOAYJIUPOBAHHOC KoJIeOaHNe BOSHUKAET BCJICACTBUC CIIOKCHHA IBYX

1 o
OIIM3KUX IMUKJIOB. Kakue st0 I_II/IKJ'II)I? HCHO, 4YTO YacCToTa Capoca E MOAYIINPYETCSA YaCTOTOU

1 . 1
HEH3BECTHOTO IHMKJIA — B PE3YNLTATE YEro MOABIACTCS 580 win 586 neTHUI LUK TeTpaj T 3

nik
I
CREN

. 1
TEOpUU OMEHHUH CIIEYET, UTO _—

1 1

3HAUYUT, 4aCTOTa HEU3BECTHOTO ITUKJIA 6yJICT§ =5 plae S=18,03 net; T=580 (1nu 586)

net. IloxcraBnsist >TH BenuuuHbl, momyunM x=18,608 (18,602) met, T.e. mepuoj mpeneccuu
IUIOCKOCTH JIYHHOUW OpOUTHI MIIM IPELECCHH €€ Y3JI0B.
Takum o6pa3om, muKaAbl TeTpaibl U S580-IeTHUE H3MEHEHHs KiIMMara BO3HUKAIOT

BciencTBUe OueHus yactot Capoca U Mpereccuu y3JI0B JIyHHONH OpOUTHI.
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Cnucok JmTeparypsl
Cuoopenkos H.C., Cuoopenkos I1.H. 580-neTHUN UK TYHHBIX U COJTHEUHBIX 3aTMECHUMN
KaK MHIUKATOP KOJIeOaHMId KJIIMMaTa Toro xe nepuopa. // [eodusuaeckue mpomeccol u buocdepa,
2021. T. 20. Ne 2. C. 5-20.
Espenak F., Meeus J. Five Millennium Catalog of Lunar Eclipses: —1999 to +3000 (2000
BCE to 3000 CE),”// NASA Tech. Pub. 2009-214173, NASA Goddard Space Flight Center,
Greenbelt, Maryland (2009).
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V3YYEHWE BHYTPEHHUX CJIOEB 3EMJIM ITPU IIOMOIIY HEUTPUHO
Cunes B.B., be3pykos JL.b.
Hnemumym soepuvix uccnedosanuti PAH, Mockea, Poccust

e-mail: vvs57(@mail.ru

[Ipsimoe u3ydeHre BHyTPEHHUX CJI0€B 3eMJIM Ha IPEIMET JIEMEHTHOTO COCTaBa BO3MOXKHO
TOJIBKO IPU TOMOIIM HEUTPUHHOro H3iydyeHus. HeHUTpuHO JIerko ImpOXOAUT CKBO3b 3EMIIIO.
AHanu3 HEWTPUHHOIO IOTOKA IOCJIE MPOXOXKAECHUS 3e€MIIM B JETEKTOPE, PacHOJOKEHHOM Ha
MOBEPXHOCTH, AacT HHPOPMAIIIO 00 3NIEeMEHTaX, HaXOASAIIMUXCS B HEApax 3eMIIH.

OnuH W3 TakuxX JETEKTOPOB — bBOpeKcMHO, pachoJIOKEHHbIH B MEXKIyHApPOIHOU
nabopatopuu ['pan-Cacco. OH npeaHa3zHaveH 15l U3yYEeHHs COJTHEUHBIX 3JICKTPOHHBIX HEUTPUHO
IIPY KCIIOJIb30BAaHUU PEAKIMM paccesiHUs HEUTPUHO Ha AJIEKTpoHax naerexkropa. OnHako, Ha
AJIEKTPOHAX PACCEUBAIOTCSI HE TOJNBKO AIIEKTPOHHBIE HEUTPUHO, HO U HEUTPUHO U AHTUHEUTPUHO
Ipyrux TAMOB. TakuM 00pa3oM JaHHBINA JETEKTOP PETUCTPUPYET U aHTHHEUTPUHHBIE TTOTOKH.

OnuH WX aHTHHEHTPUHHBIX TIOTOKOB, MPEICTABISIONINX HHTEPEC HE TOJIBKO IS (PU3HKH
SIIEMEHTAPHBIX YacTUIl U acTPOPU3UKH, HO M JJISI TEO(PHU3UKH, 3TO MOTOK AHTUHEHTPUHO OT
paauoakTuBHOro n3orona kaaus (‘’K). DToT HOTOK IPONOPLUOHAJIEH TEIIOBOMY HOTOKY 3€MIIH.
HefiTpuHo mo3BomsieT M3MepATh MOTOK TEIUIa U3 HeAp 3eMIIM MpsSMO OH JIaH W U3ydyaTh €ro
BapHallUU.

MBI ipoBenu aHallu3 SKCIEPUMEHTAIbHBIX JIaHHBIX JIeTeKTopa bopekcnHo 1 00Hapy UiIn
He HyJeBol NoTok aHTuHeHTprHO 0T “°K (8 coObITHit/nens Ha 100 T). 2.2 cobbITus/AeHb Ha 100 T
JIOJDKHBI OOHapyXHUBaThcs B AeTekTope bopekcuHo npu Hammuuun 1% kamus no mMacce B 3eMile.
Taxum 00pa3zom copepxaHue Kajaus B 3eMiie MOXKET COCTaBIATh OT 2 10 4% 1o Macce ¢ y4eToM
MOTPEIIHOCTH M3MEPEHHs. DTO TOBOPUT 00 aHOMAJIbHO OOJBIIOM TEMJIOBOM IMOTOKE U3 HEAP
3emiuu, coctaBisomuM okosto 600 TBT Tosmpko 3a cuér Kamus. OHEpPrus 3TOr0 IOTOKA
pacxonyercsi Ha HarpeB MHpoBoro okeaHa (okono 50%). OcranbHas yacTb MOXKET OBITbH
nomiomieHa pacmmpenuem 3emiu (apyrue 50%). Harpes okeana Habmromaercs B nocieanue S50-
80 iet, a pamuycy 3eMJIHM JOCTAaTOYHO YBETWYUTHCA Ha | cm/30 sier, 9To MOKa HE MOIAeTCs

M3MEPEHUI0 COBPEMEHHBIMHA METOIAMH M3MEPEHUS pagnyca 3eMIIH.
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NHXEHEPHBIE PEHIEHUS HEKOTOPBIX BOITPOCOB I'EOJIOTUHA
N.1O0. CxkBopuosn

e-mail: igor.skvortsov.58@mail.ru

1. IIpumenenne TBI' (TBepAOTEIBHBIX BOJHOBBIX THPOCKOIIOB) ITO3BOJIMT:

a) MpeAcKa3bIBaTh 3eMJICTPICEHUS], 0) ONMPEENATh C BHICOKOM TOYHOCTHIO KOOPAMHATHI o4ara u
TUTA CEHCMHYECKOTO COOBITHSI.

2. [Ipumenenne TBI' B HaBUranMoOHHBIX OJI0KaX OypOBBIX KOJIOHH MO3BOJIUT: &) MOBBICHTH
pe3ko 3¢ dekTuBHOCTh 100b1YM YB 13 ToHkux miactoB (bakeHoBckas cBuTa); 0) Ha MOPSIOK
CHU3UTh CE€0ECTOMMOCTh pPa3pabOTKH pPYIHBIX TeJI METOJOM OOpaTHOTO BBICBEPIMBAHUS
PaCIIUPUTENISIMU.

3. JlaHOo 0OBsICHEHNE MPUYUHEI 3P PEKTa PA3HOBEIIMKOTO BO3ICHCTBUS CEHCMUYICCKUX BOJTH

Ha 6.]'II/I3KOp ACITOJIOXKECHHBIC OOBEKTHI.
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MEXAHM3M OBPA30OBAHUSA PACILITABA B 3EMHOM KOPE, ETO TIOABEM U
N3JIUSAHUE (BYJIKAHUYECKHUM ITPOIIECC)
P.H. CoboseB
Mockoeckuii 2cocyoapcmeennuiil ynugepcumem umenu M.B. Jlomonocosa, 2eonocuueckuii
gaxynemem, Mockea, Poccus

e-mail: sobolev2002@gmail.com

s oOpa3oBaHusl paciuiaBa HEOOXOAMMO BEIIECTBO M dHeprus. VCTOYHMKOM Teria
MaHTHS. MexaHu3M IepeHoca TeIula — KOHBEKIMOHHbIe siueiiku benapa. Ilpu muiaBneHuun
YBEJIMYUBACTCS 00bEM: y KUCIIBIX CUCTEM Ha 13, y OCHOBHBIX U cpeqHux Ha 7-9 %.

[Ipu u3meHeHnH napameTpoB cyiecTBoBanus (7, p) HapylIaeTcsl paBHOBECUE CUCTEMBI U
HOBOE PaBHOBECHE yCTaHABIMBAETCs IIPU HOBBIX 7, p. OTO onuckiBaercs ypaBHeHueM Kiaysuyca
— Knaneiipona: dp/dT=AHy./T (V2—V1).

VYBenuueHue oObeMa CHCTEMBI MPU TUIABICHUHU BBI3BIBAET COMPOTUBIICHHUE OKPYKArOIIen
cpenpl. Jlns ero npeooeHuss HE0OX0IMMO MOBBILIEHHE TemnepaTypsl. C yBennueHueM oobema
BO3PACTaeT JIaBJICHUE OKPY’>KaIoIIeH cpeabl U It (a30BOro nepexoaa He0OXOIUMO TOBBIIICHHE
Temneparypsl. [Ipu cBepXBBICOKUX JaBICHUSAX PACIIaB CKMUMaeM. YBeIMueHUEe 00bemMa IPUBOAUT
K MepeMelIeHUI0 OJI0KOB OKpY»Karolieil cpenbl U oOpa3zoBaHuio paznoMoB. [lpu moctuxeHuun
pa3IoMOM IOBEPXHOCTU 3€MJIM B HEM PE3KO MajnaeT namieHue. Haxonsduuiics mon naBieHHEM
paciuiaB nepemeraercs B 00gacTb 6o1ee HU3KOro AaBiieHus. BennunHa naBneHus Harpy3ku Ha
paciulaB B odare OIpelesseT CKOPOCTb €ro moabeMa W u3nusHus. Korna naBieHue B ouare
MOHMXKAETCs MpeKpallaeTcs HoAbEM U N3IUsHUE paciiiaBa. [lorbeM pacmiiaBa B pa3HbIX ByJIKaHaX
POUCXOTUT co ckopocThio 40—100 km/gac.

OO6pazoBaHue pacrjaaBoB B KOHTUHEHTAJIbHOM KOpe MPOUCXOAUT Ha ITyOnHaxX okoJo 40 KM.
ITpu mopbeMe pacmiiaB IpEOJOIEBAET 3TO PAaCCTOSHHE MeHee 4eM 3a vac. lIpm noctwxkeHun
MOBEPXHOCTH 3€MJIM MPOUCXOAUT pe3Koe yBelndeHue o0beMa cxkaToro pacriaBa. CrieactBuemM
SIBJISTFOTCST B3PBIBBI U BBIOPOC BelIecTBa B Buae 00beMOB (O00MOBI), poHTaHOB M Teria Bricora
MEIUIOBBIX TyY focTUraer 30 kM.

W3nusHue npekpamaercs, KOoraa CKOpOCTh 3aIllOJIHEHUS KajbAEphbl pacIulaBOM MEHbILE

CKOPOCTHU €T0 BBITCKAHUA.
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TYHI'YCCKHA METEOPHUT: K HIIMIIKOBCKOMY BBIBAJTY B 2023 I.
A.H. Ctporanos

e-mail: ardyk@bk.ru

[Ipomo 115 ner, a Tynrycckuii mereoputr (TM) moka He HaigeH. CoBpeMEHHBIE
CITyTHUKOBBIE M KOMIIBIOTEPHBIE TEXHOJIOTUU MPENOCTABIISIIOT HOBbIE BO3MOKHOCTU. Ha cerogus
JIOCKOHAJIbHO MCCJIEZIOBAaH IOJIEBBIMU 3KCIIEIUIUSAMU TOJBKO pailoH KyaumkoBCKOro BbIBana,
CaMbIil NIEPCIEKTUBHBIA U1 IOMCKAa cienoB najgeHus TM. JIpyrumu paiioHaMu SIBIJISIFOTCS
npoekiuu Tpackropuii TM Ha 3emito u 30Ha [lIumkoBCKOro BbIBalia, 4epe3 KOTOPBINA MPOXOAMII
nyTh 3kcnieauuuu B. 4. [lumkosa B 1911 roxy. 910 Mecto HaxoauTes B kBajapare 61.2 —60.2°¢.1.,
103-104.5°B.1. Ha paccrossHuu 100-200 km ot KynukoBckoro BeiBasia. Uepes kBaapaT MpoXoJsT
npoekuu 5 tpaekropuii TM, KOTOpbIE€ TTO BCEW JJIMHE MCCIIEIOBAHBI aBTOPOM 10 KOCMUYECKUM
cHuMKam. OKa3anock, 4TO B pailOHE KBaJpaTa pacloIaratoTcsi TPU CKOIUIEHUSI OKPYIIIbIX OJISH C
MpU3HAKAMHU yIApHBIX BO3JEHCTBUMN (KyNOJbHBIC MOMHATUS M KOJBIIEBBIE HABAIBI), YTO MOXKET
Ipeanoararh najeHue ockoiakoB TM Ha 3TOM y4acTKe MOJIETa U COMIACyIOTCs ¢ HaOIIOAEeHUSIMU
OYEBU/LIEB.

Jletom 2023 roga aBTOp B 3TOM paiioHE MPOBENT PEKOTHOCIHUPOBOYHYIO SKCIEIULIUIO B
Oacceiine pexu Terepe, B Mexaypeube e€ mputokoB Kymuunael u Jxenuuaykona. Hazemublit
OCMOTp IOJATBEPANI HaJIMUKE KOJIbLIEBBIX HABAJIOB B BEICOKOM CTENEHM pa3pylieHus. imnakTHbie
CTPYKTYphl 4YacTO 3aMAaCKHpPOBaHbl CHJBHBIM IIpolieccoM TopdooOpa3oBanus, Omnarogaps
KOTOPOMY JTHO TOJISIH IIOAHATO Ha YpOBEHb rpeOHel HaBajoB, a MHOTIA U BblIe. ClenaH BbIBOJ,
YTO MCKAaTh METEOPUTHOE BEILECTBO Mpolle B BopoHKax FO>kHOM TpaekTopuu Ha AHrape, paHee
o0cie10BaHHON aBTOPOM B 4 SKkcneAnIUsX. TaM OTCYyTCTBYIOT TOP(PSIHUKH. Joxazano, dTO
MapupyT dkcneaunuu [nmkosa mpoxoawst ot Huxuelt TyHryckn 1o Kexxmbl BIOIb IpaHHIBI
Upkytckoit obmactu u Kpachospckoro kpas mno HOkTuHCkoM popore, KoTtopas €cThb Ha
COBPEMEHHBIX reorpapuueckux KapTaX U KOCMOCHHMKAax, ¢ TOYHOCTbIO A0 1\2 rpagyca B.1.
[Ipenmnonoxkenue, 4To 3KCIETUIMS IJIa UHBIM IIyTeM 4yepe3 BanaBapy naeT Xyauryro TOYHOCTb —
3 rpanyca.

HaGmrofienus aBTopa M CBEICHHMS OT MECTHBIX JKHTEJEeH, OXOTHUKOB, T€OJIOTOB, JTaHHBIE
a’po(OTOCHEMKH TOBOPAT 00 OTCYTCTBMHM BbIBasIa Jieca B KBajapare llIumkoBckoro BhIBaia.
IIpynunHa 3aKiIF0O4aeTCs B CUIIBHEHIIMX M MHOTOKPAaTHBIX JIECHBIX MoOXkapax, ¢ 20-30 romoB u no
HacTosimiee BpeMs. PalloH [1OCKOHanbHO  HCCIEIOBaH He(TEera3oBbIMH  MOHMCKOBBIMU

OKCIICAUTIUAMU.
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JETAZAIIMOHHO-O30HOBBIN AJITOPUTM OBPA3OBAHUSA IOTOHBIX
AHOMAJIUIA
B.JI. CbIBOpOTKHUH
Mockoeckuii 2cocyoapcmeennbiii ynugepcumem umenu M.B. Jlowonocoea, 2eonocuueckuii
gakynemem, kagpedpa nemponocuu u gynkanonoeuu, Mockea, Poccus

e-mail: hlozon@mail.ru

ABTOp B TE4YEHHME MOCIEAHUX NATHAALATH JIET H3y4al CBA3b aHOMaJIMi oOIiero
copepxkanus ozoHa (OCO) u anomanuii norozsl. [loaydensl cnemyronye pe3yabraTsl: 00a THIIA
anomMmammii (OCO w® morojsl) yCTOMYMBO KOPPEIUPYIOT MO MecTy u BpemeHu. Ilox
noj0xuTebHbIMU aHoManusiMu OCO npu3eMHBII BO31yX OXJIaKIaeTcs, 10 OTPULIATEIbHBIMU —
HarpeBaeTcsi. B 30He KOHTaKkTa pa3HO3HAKOBBIX O30HOBBIX AHOMAJIMI BBINA/NAIOT JINBHEBbHIE
0CaJIKi, KOTOPbIE YacCTO BbI3bIBAIOT HABOJAHEHHUS, OCOOCHHO B TOPHBIX pailoHax. 3UMOH B Takou
030HOBOHM MO3MIMHU BBINAJAIOT JICASHbIE JOXKAM. 3/1€Ch XK€ 3apOXKIAr0TCs IUITOPMBI M yparaHsl.
HarpeB Bo3nyxa mnoj orpunarensHbiMH aHomanusiMu OCO mpHUBOIUT K CHH)KEHHUIO 37€Ch
JaBIICHHs, TIOITOMY CIOAa MOTYT CMeEIaTbCcs AaHTULUUKIOHBL FOkHBIE CyOTpOnmUYecKue
AHTULMKIOHBI (B CeBEpHOM MONyIIapuH) MPUHOCAT aHOMAJIbHO JKapKyl0 U CyXylO IOroay, Ha
(oHEe KOTOpPOW pa3BUBAIOTCS MNPUPOAHbIE NOXapbl. CMeIIeHHEe CEBEPHBIX AaHTUIMKIOHOB
(Hanpumep, CKkaHIMHABCKOI0) MPUHOCUT aHOMAJIbHBIHN x0110/]. Camble cuilbHbIE MOPO3bl B EBpone
BO3HHUKAIOT 3UMOM, €CITH B 00JIaCTh HU3KOTO JIABJICHUS 110]] 030HOBBIMU aHOMAJIMSIMH BTATHBACTCS
Culupckuii aHTUIMKIOH. B 310 Bpemsi Bbimep3atoT s0imoHeBble caabpl Ha ETP. Ilpuunnoit
00pa30BaHMs 030HOBBIX AHOMAJIMH SBIISIOTCS MPOLECCH, UAYIINE B 3eMHOM sifipe. Pazpymiaercs
030HOBBIH CJI0M BEIOpOCAaMU IITyOMHHOTO BOAOPOJIA, CO3UAAETCS — MAarHUTHBIM 1osieM 3emin. U3
BBIIIIECKA3aHHOTO CJEIYeT, 4YTO TNPETEeH3MH K MHPOBOW YINIEBOIOPOIHON DSHEPreTHKE,
npenbsaBieHHble [lapuxkckum cortamenueM no kauMaty ot 2015 . He oO0ocHoBaHbI. PeanbHoit
IIPUYMNHON COBPEMEHHBIX ITOTOJHBIX AaHOMAJIMI U KJIMMATUYECKNX U3MEHEHUH ABIISIETCS YCUIICHNE
IUTAHETapHOTO Ipoliecca BOJOPOAHOM jerasalMu, KOTOpas IOPOXKAaeT KOMIUIEKC (u3uko-
XUMUYECKUX 3P (HEKTOB, BBIICTSAIOMNUX TEIUIO. | — OTpHUIIATeNbHBIN IpOCCeNbHBIN AP (HEKT, T.€. caM
BBIXOJ] BOJIOpO/ia HAa JHEBHYIO IOBEPXHOCTh MPUBOAUT K HArpeBy MPHU3EMHOrO BO3AyXa. 2 -
HK30TEPMUYECKOE OKHCIIEHHE BOAOpOJa M MeTaHa B arMmocdepe. 3 - HOHU3AIM BO3AyXa
paZOaKTUBHBIMH T'a3aMH, BBIICISIOLIMMUCS W3-1I0J 3€MJIM BMECTE C BOAOPOAOM, NMPUBOIAUT K
KOHJIEHCAI[MM TapoB BOABI C BbIEJIECHUEM Temia. 4- pa3pylleHHe O030HOBOTO CJIOS BBI3bIBAET
yBEJIMYEHUE TOTOKAa yabTpaduoiieTa K MOBEPXHOCTH 3E€MJIM, KOTOPBIM 3amycKaeT 371ech
030HOO0Opa3yrole peakuuu. Pacmag MoJeKysn NMpU3eMHOr0 030HA MPOUCXOIUT C BbIIEICHHUEM

TCIIJIOBOI'O U3JTYUYCHUA.
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IF'EOJTOI'MYECKASA ITO3U L HUA 2JIb-HUHBO
B.JI. CbIBOPOTKHUH
Mockosckuil cocyoapcmeennsiii yrusepcumem umenu M.B. Jlomonocosa, eeonocuyeckuii
gaxynemem, kagheopa nemponozuu u gyakaronozuu, Mocksa, Poccus

e-mail: hlozon@mail.ru

Onb-HUHBO — KOMIUIEKC B3aMMOOOYCIIOBICHHBIX H3MEHEHHMHA TEpMOOapUYEeCKHX |
XUMHUYECKUX MapaMeTpoB OKeaHa M aTMOc(epbl, MPUHUMAIOMIUX YacTO XapakKTep CTHXUIHBIX
OeICTBH, TPOUCXOISIINX B YKBaTOpHalibHON yacTu BocTounoii [Tarmuduku [ CeiBopoTkuH, 1996].

s reomora oueBuzeH (akt, 4ro Dnb-HUHBO BO3HUKaeT Haj HaumOonee aKkTHBHBIM
yuactkoM pudTa Boctouno-Tuxookeanckoro noguasitust Ha 10° 10. mr. 3mech U3MepeH BBICOKUN
TEIUIOBOM TIOTOK, OIpeJesieHa MaKCUMallbHas CKOpocTh copeamnra (mo 12-15 cm/ron),
bukcupyroTcss  CeliCMOCOOBITUSI, H3BECTHBI MPOSBICHUS COBPEMEHHOTO  0a3aIbTOBOIO
BYJIKAHM3Ma, HalJIEHbI BHIXOJIbI TEPMAJIbHBIX BOJ. IHTEHCHUBHO UJIET MPOIECC PyA00Opa30BaHus,
LIMPOKO Pa3BUTHI “‘UepHble U Oeiible KYypPWIBLIUMKUA W IOJI JKEIe30MapraHUEBbIX KOHKPELMH.
Mexny 20° u 35° ro.m1. Ha THE OKeaHa 3a)MKCUPOBAHBI JIEBATH BOJOPOMHBIX cTpyi. B 1994 1.
3/lech Ha JHEe OKeaHa OOHapyXeHa camas MOIIHAas B MHUpE MaporuapoTepMmalibHas cucreMa. B
ra3oBbIX SMaHALUAX OTHONIEHHs u3oTonos renus *He/*He nocturaror nx10° , 4to ykasbiBaeT Ha
Oosbire NTyOMHBI UCTOYHHUKA Jerazanuu. [eodusnueckumMu MeToaMu B pailoHe 3apoKIeHUS

Onb-HUHBO B MaHTHU OTpE/IEIeH OTPOMHBIN MarMaTu4eCKuil pe3epByap.
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IPU3EMHOE HEMTPOHHOE ITOJIE
A.B. Coipoemikun', A.B. Teprbiuinukos?
' Poccutickuii ynusepcumem Jlpyacovt Hapooos, Mockea, Poccus

2Unemumym npuxnaonoii 2eogpuzuxu umenu axademuxa E.K. @edoposa, Mockea, Poccus

e-mail: atert@mail.ru

[IpencraBieHbl IOJIy4EHHbIE B XOJE€ MHOTOJETHUX 3KCIIEPUMEHTOB. PE3YJIbTATh
UCCJIeIOBAaHUN MOP(}OIOTHH MTPU3EMHOTO HEUTPOHHOTO TIOJIST 3eMJTH.

HccnenoBaHus NpOBOJWINCH HAa OCHOBE CO3JAHHBIX YHUKAJIbHBIX CYETYMKOB IOTOKA
HU3KOHEPTUYHBIX (TETJIOBBIX) HEHTPOHOB.

[Toka3aHa cyuiecTBEHHas poJib BapHallii HEUTPOHHOTO [IOTOKA B TOMEOCTa3e OMOCHCTEM.
[IpuBenens! oneHkyu rearoreopusnueckux 3pdexros, pukcupyembie B IpU3eMHOM HEHTPOHHOM
noje: JokaiabHbIX PopOymI-noHnKeHui 1 J0KanbHbIX GLE-coObITHI.

Bepuduxauus pesynsTaroB NpoBeleHAa CPaBHEHUEM C JaHHBIMM MHPOBOH CETH
HEHUTPOHHBIX MOHHMTOPOB,(DUKCUPYIOMINX MOTOKH HEHTPOHOB B PA3IUYHBIX SHEPTETUYECKUX
JMara3oHax, a TaKkke ¢ JTaHHBIMH U3MEPEHHI CETH CUYETYMKOB | elirepa, KoTopsie He (PUKCUPYIOT
HEUTPOHHYIO pajivaluio.

Paccmotpens! celficMoHeiTpoHHble 3¢ dexTsl. [IpuBenensl 3aduxcupoBaHHble B AHare
IIPEIBECTHUKOBBIE CUTHaNBI OT Mapokkanckoro 2023 1. u snonckoro 01.01.2024 r

3EMJIETPSACEHU.
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MMPOTA’KEHHBIE IMHEAMEHTBI B CUCTEME BUXPEBBIX CTPYKTYP
T.FO. TeepuTuHOBa
Mockosckuii 2ocyoapcmeennbiii ynusepcumem umenu M.B. Jlovonocoea, 2eonocuyeckuii
gaxynemem, Mocksa, Poccus

e-mail: tvertat@yandex.ru

['maBHOI 0COOEHHOCTBIO CTPYKTYPBI JINTOCHEPHI SABISETCS OJIOKOBOE CTPOCHHE, CBSI3aHHOE
C €€ ACIIMMOCTBIO CUCTCEMaMHU JU3BIOHKTHBHBIX HapymeHI/Iﬁ pa3Horo Turia. Cucrema OJIOKOB U
JU3bIOHKTHBOB ME€pPapXUUHa, T.€. KaXK/Ibli OJOK COCTOUT U3 Oosiee MeIKUX OJIOKOB, TOTIa KaKk caM
ABJISIETCA DIIEMEHTOM, COCTAaBHOM 4acThio 0o0Jiee KpYIHOro O10Ka.

I'panunpl OIOKOB — NU3BIOHKTHBBI PA3IMYHOIO THIA — (OPMHUPYIOTCS B YCIOBUSX,
CBA3aHHLIX KaK C BHYTPCHHUMU HAIIPSXKCHUAMU I'€OJIOT'MYCCKUX 06"I>GMOB, TakK U C HAJIOXKCHHBIMHU
HOJISIMU HaNpsKEHUH.

Croucroe (0605104€4HO€E) CTpOEHUE 3EMIIM OIIpEeIIsieT OTHOCUTEIbHY0 000CO0IEHHOCTD
OJIOYHOM CTPYKTYpbl Kakaod u3 obomodek. Pasmep Qopmupyrommxcs OJOKOB OTpaxaer
MOIITHOCTh 00O0JIOYeK, DIIyOWHYy TNPOHUKHOBEHHUS JU3BIOHKTUBOB W JApPYTHE IapaMeTpbl
nehopMUPYEMOH CpeJibl.

TexToHnueckue nedopmanuu OCyLIECTBISIOTCS B I'€0JOTMUECKON cpejie Bpaularoueics
3eMiIH, MMOATOMY HOAYUHSIOTCS 3aKOHAM BUXPEBOW T'€ONMHAMHKH: KaKIbIH OJOK JmTocheps!
o0OmajaeT MOMEHTOM BpalleHus. Bpamaromuecs OJIOKM MOXHO YHNOJOOWTh BHUXPEBBIM
CTPYKTypaM C XapaKTEepPHbIMHM CTPYIMHU — pyKaBaMHM BUXPS C OTJIMYAOLIEHCS OT COCEIHUX
YUYacTKOB IUIOTHOCTHIO. Hanbosee 3puMoe BeIpakeHHE BUXPEBOM TeOMHAMUKHU MPOSIBIISETCS 1O
rpaHuLiaM JUTOC(HEPHBIX ILIUT.

B TexkToHMYEeCKOM OTHOIIEHHH BUXPEBBIE CHUCTEMBI CTPYKTYp MPEICTABISIOT CO00i
3aKOHOMEPHO PACIIOJIOKEHHBIE 30HBI CXKaTHsl M pacTsbkeHus. KynucHoe monoxeHue crpyi-
PYKaBOB B CTPYKTYpE BHMXpPsS COOTBETCTBYET IMpPOSBICHUIO CABUIOBOM JedopMaluu MpU €ro
dbopmupoBannud. KOHTPAaCTHOCTh TIPOSBICHUS] TPAHHI] 30H CXATHSI U PACTSDKCHHS, T.C.
HUHTCHCUBHOCTDH BO3HUKAOIINX TEKTOHHUYECCKUX I[G(l)OpMaHI/II\/JI, 3aBUCUT OoT CBOMWCTB
nedopMUpyeMOi cpefibl, €€ HeOAHOPOIHOCTH. OHM OBIBAIOT BBIPAXKEHBI Pa3MBITHIMH O0OJIACTIMU
WIN Y3KUMH JTMHEHHBIMU 30HAMH, COTPOBOXKIAIOIIUMHUCS TMHEAMEHTAMHU.

Pa3BuTHe BHXpEBBIX TMpOLECCOB B JHUTOC(HEpPE MPOUCXOAUT K YIOPSIOYMBAHUIO

CTPYKTYPHBIX PUCYHKOB B 0OpaMJIEHUU BpaIalOUINXCs OJI0KOB.
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KPYIIHBIE BUOHOBALIUU B UCTOPUU 3EMJIN
E.M. TecakoBa>?
' Mockosckuii 2ocyoapcmeennviii ynueepcumem umenu M.B. Jlomonocoea, 2eonozuyeckuii
gaxynemem, Mocksa, Poccus
’Teonozuueckuil uncmumym PAH, Mockea, Poccus

e-mail: ostracon@rambler.ru

CrnoBoM «OMOHOBaIMA» 0003HAYAIOT JIFOOBIE SBOJIFOLIMOHHBIE CABHUTH, BOHUKIINE KaK y
OTJENIbHBIX OpPraHU3MOB, TaK W LEJNbIX CHUCTEM OPraHu3MOB OT BHUIOB [0 HaIIapCTB.
DBOJIOIMOHHBIE U3MEHEHHUS MTPOUCXOJIAT MOCTOSHHO M HE BCET/la 3aBUCAT OT BHEUTHUX (DaKTOPOB
cpeapl. MyTanuyu MOTYT HAaKalUIMBaThCS IOCTENEHHO, M TOTAAa pa3BUTHE BHAA BO BpPEMEHU
IPOTEKAaeT MEJIEHHO W TIUIaBHO (aHareHe3). OHM e MOryT MpHUBECTH K ObICTpOMY
CKauKoOOpa3HOMY MEPEXOay B HOBBIM TAKCOH MIJIM HECKOJILKO TAKCOHOB (KianoreHes). Hampumep,
HEKOTOphIe BUIBI paKkyIIKoOBbIX pakoB (Ostracoda, Crustacea), ueit apean pacmaincsi OKoJIo 3 MIIH
JeT Ha3ajJ C HayajJoM I[103JHEKailHO30MCKOro JIEAHMKOBOIO I€puoJa M BO3HUKHOBEHHEM
[Tanamckoro nepemerika, coxpanmiu B Kapudckom Mmope u [lanamckoM 3amuBe BUOBOE €AMHCTBO
U MPOJOJIKHUIIN Pa3BUBAThCA MyTEM aHAareHe3a, B TO BPeMs Kak JIPYTUe OCTPAKOAbI UCIBITAIIN
KJIaJI0TeHe3 U TpaHC(HOPMUPOBAIKNCH B SHJIEMHUYHbIE TAKCOHBI JJIs KaXK0TO U3 ATHX MOpEH.

Kaxk 05l TO HI OBLIIO, BCe HAMOOIIEE 3HAYNMBIE OMOHOBAIIMH SIBISIOTCS OTBETOM HA BBICOKHI
YpOBEHb CBOOOIHOTO KUCIIOPO/ia B THAPO- U arMocdepe 3eMiin, KOTOPBIM CUIIbHO MOBBIIIAJICS BO
BpeMsl KaX/0T0 I00aJIbHOrO oyieieHeHus. Tak, ¢ TypoHCKod misauno3psl (2400-2200 muH aer
Ha3a/1) HaYaJIMCh IIMPOKOE PaclpOCTpaHeHHEe IMAaHO(UTOB U MEepPBUYHAS OKCUT€HU3ALUS OKEeaHa
u armocdepsl [Uymakos, 2015], u mosiBnenue nepBoix dykapuoT. C appuKaHCKON TISIIHOIPOH
(750—540 muH et Ha3a/d) CBSI3aHO MIEPBOE TMOSBICHUE MHOTOKJIETOUHBIX JKUBOTHBIX (OJIE/IEHEHNE
['ackbe, 584—-582 muH net), a nocne GailkoHypckoro oneneHeHus (547-542 MiH JeT Ha3ax) U
cKieTHOW ¢ayHbl. JlpyrumMu ciioBaMH, BO BpeMs a(pUKaHCKOM IISLHO3pBI CPOpPMUPOBAIACH
6uocdepa u 6uota aneposoiickoro tumna [Uymaxos, 2015]. B pe3ynbrare caxapckoro oyie/IeHeHUs
(kKoHell Op/IoBMKa — Hadajo cuiypa) (paHHss $asza roHaBaHCKOW mianuodpsl (440-260 muH neT
Ha3a/1)) BBICIINE PACTEHHS KOJIOHU3UPOBAIH CYIITY, T0O3KE MOSBUINCH HaceKoMble 1 ampuouu. B
HO3JHIOK (hazy MIAIUOIpPbI (ITO3IHUN JE€BOH — MEPMb), HACEKOMbBIE JOCTHUTaIM THUTAaHTCKUX
pa3MepoB, TOSBUIIUCH IEpBble penTUIMU. B TeueHuWe TOHIBAHCKOW INISIIMO3PHI BO3HHKIA
Ha3eMHas OMOTa; pacTeHUs U KUBOTHBIE MOJHOCTBHIO 3aBOEBANU Cylly. [T1aBHBIM OMOTHYECKUM
COOBITHEM AHTApKTUYECKOM IIAIMOAphl (35 MIIH JIeT Ha3zaj — HbIHE) cTalio (opMupoBaHHE

yenoseuecTBa [Uymakos, 2015].
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INPUYHUHBI U3BMEHEHU COBPEMEHHOT'O INTIOBAJIBHOT'O KJIMMATA 3EMJIN
B.M. ®éxopos
Mockosckuii 2ocyoapcmeennsiii ynusepcumem umenu M.B. Jlomonocosa, ceoepaghuueckuii
gaxynomem, HUJI ceosxonoeuu Cesepa, HUJI nogetiuux omuodicenuil u naieozeocpaguu
naeiicmoyena, Mockea, Poccus

e-mail: fedorov.msu@mail.ru

BrimonHenue pacueToB oOy4eHHst 3eMIIH C BBICOKUM MPOCTPAHCTBEHHBIM U BPEMEHHBIM
pasperieHueM Ha OCHOBE BBICOKOTOYHBIX acTpoHoMuueckux sdemepun DE-441 mo3Bommio
OTpEACNTUTh MPUYMUHBI TEHACHUUNH B HAOIIONAEMBbIX M3MEHEHUSX COBPEMEHHOIO II00AIbHOTO
kuMara 3emid. OCHOBHOW TPHYMHOW, OOBSACHSIONICH MOTEIUICHWE II00AIIBHOTO KIIMMaTa U
YCUJICHHE €ro HEYyCTOWYMBOCTHU SIBJIACTCS YBEJIMUYECHUEM HHTCHCUBHOCTH MEPUIMOHAIBHOTO
NepeHoca pagualiioOHHOTO TeIlla, IIaBHBIM 00pa3oM, BUXPEBBIMU 00Pa30BaHUAMHU (TPOIMTUUYECKUE
U BHETPONMHYECKHE IUKIOHBI) B arMocdepe (4em OOBSCHSETCS YCWICHHE HEYyCTONYMBOCTHU
MOTO/IbI ¥ KJIUMATa) U, MOPCKUMHU T€UEHUsIMU B MupoBoM okeane. MI3MeHeHneM MHTEHCUBHOCTH
MEPUAMOHAIIBHOTO TIEPEHOCa PaAUAIlMOHHOTO Terla (MHTEHCUBHOCTH pPabOThl «TEIIOBOM
MalIMHBl TEpBOro poaa») obbsicHserca 73,4%, 80,7% yBenudeHHs MNPUIIOBEPXHOCTHON
temneparypsl Bo3ayxa (IITB) B CerepHoM u FOxHOM monymapusix COOTBETCTBEHHO U 69,3% u
79,7% yBenudenus temrieparypsl mosepxHoctu okeana (TI10). dns 3emnn u MupoBoro okeana
9TH 3HaueHus cocTaBisioT 83,1% u 84,1%.

B kauecTBe Apyroil mpuurMHBI U3MEHEHUs KiMMara onpezensercs CeBepoaTiiaHTUYeCcKast
mynbTUaekaanas ocumusinus (AMO — Atlantic multidecadal oscillation) — reonuHamMugeckoe
KojebaHue, orpaxaromiee nepuoanueckyro usmeHunBocth TIIO B CeBepnoit Arnantuke. C
yaeroM AMO obwsicusiercs 86,4% u 88,3% usmenenuii [1TB, a rakxe 86,6% u 88,5% n3Menenuii
TIIO B CeBepHoM u FOxkHOM nosymapusix COOTBETCTBEHHO.

Takum 00pa3zom, MOTEMIEHUE U YCHIIEHHE HEYCTOMYMBOCTHA COBPEMEHHOTO T100aIbHOTO
KJIUMaTa OOBSCHAETCS €CTECTBEHHBIMU TMPUYMHAMH, YTO coracyercs ¢ (Quiocodhckum
npuniunom WM. HeoToHa 00 OTCYTCTBHM HEOOXOAUMOCTH CO3JAaHHS JIUIITHUX CYIIHOCTEH
(HarpuMep, aHTPOMOTEHHOTO (hakTopa) W C MPHUHIMIIOM 3KOHOMUHU MBIIUICHUS — «bpuTBON

Oxkxkamay» (Gulielmus Occamus).
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T'PABUTAIIMOHHBIN 3AXBAT TEMHOM MATEPHUHU KAK BO3MOXKHASI
NPUYUNHA UBSMEHEHUSA MACCBHI 3EMJIN
A.B. XoJionues
Cesacmononvcrkoe omoenenue @I'BY «locyoapcmeennsiii okeanoepaguyeckuti UHCmMumym
umenu H. H. 3ybosay», Cesacmononwv, Poccus

e-mail: kholoptsev@mail.ru

BriiBuHyTa THIIOTE3a O TOM, YTO IIOOAJIBHBIM IMPOIECCOM BO BceneHHoi, criocoOHbIM
MIPUBOJIUTH K NOCTENIEHHOMY YBEJIUYEHHUIO MacC FJIAKTHK, YEPHBIX AbIP, 3BE3/l U IUIAHET, IBJISAETCA
rPaBUTAIMOHHBIN 3aXBaT MU YacTHI] TeMHOU MaTepuu (naiee TM). [Ipenmonaraercs, 4To, Kak U
HEUTPUHO, yacTUIbl TM He 00NafaloT AIEKTPUYECKUM U OapHOHHBIM 3apsoM, HO CIIOCOOHBI
y4acTBOBATh B TPABUTAIMOHHOM H CJIA00OM B3auMOJIeHCTBUU. B oTmare ot wactury TM, gyacTuiisi
OOBIYHOTO BEIECTBA B3aMMHO MPUTITUBAIOTCA HE TOJIBKO TPABUTALIMOHHBIM, HO U JAPYTUMHU
MOJISIMHU, YTO TMO3BOJIAET UM OoJiee A(p(HEeKTUBHO KOHIIEHTPHUPOBATHCS B MPOCTPAHCTBE, 00pasys
aTOMBI, MOJIEKYJIbl, NIBUIMHKH, IUIAHETHI, 3B€3/bl U TAIAKTUKUA. ['aJlaKTUKH, 3BE€37bl U IIJIAHETHI
CO3/1al0T BOKPYT ce0s1 MOIIIHbIE TPAaBUTALMOHHbIE NOJIS, IPUTATUBAIOLINE K HUM U YacTulpl TM.
[Ton BaustHMEM 3TUX ToJel yacTuibl TM HauMHAIOT COMMKATHCA C TAKUMHU OOBEKTaAMH M MEXTY
co0oii. Kak 1 HeUTpHHO, OHU OECIPENATCTBEHHO MPOXOIAT CKBO3b JTH000€ OapHOHHOE BEIIECTBO,
HE B3aUMOJICUCTBYS C €ro MoJieKylamMu u aromamu. [Ipu commkennn yactunr TM Ha paccTosiHue,
IIpU KOTOPOM MEXJly HUMHU BO3HHMKAeT c1aboe B3aUMOAECHCTBHUE, MEKYy HUMHU BO3HHMKAIOT CHJIbI
OTTaJKHUBaHUs, YPaBHOBEIIMBAIOIINE CUIy TpaBuTanuu. [locneanee mpuBOaUT K 00pa30BaHUIO
BONMM3M IEHTPOB IUIAHET, 3BE3]l M TaJaKTHK CTPYKTYp, HAlOMUHAIOIIUX KPUCTATITUMYECKYIO
pemeTKy, B y3Jlax KOTOpoM pacmonararorcs dactunsl TM.  Uepe3 Ttakme CTpyKTyphl
PpacIpOCTPAHSIOTCA KaK MPOJIOJIbHBIC, TAK M IONEPEYHBbIE CEMCMUYECKHUE BOJIHBI. YIIOMSHYTBIE
CTPYKTYPBI, BEPOSITHO, CYLIECTBYIOT U BOJIM3U LeHTpa 3eMiH, 00pa3ysl (COBMECTHO C YaCTHIIAMU
00BIYHOM OapHOHHOM MaTepun) cyOobpsaApo Hamel maneTsl. Macca yacTHil OOBIYHOTO BEIleCcTBa U
Macca yactull TM, HaxoJsMImMXCsl B OTHOM M TOM e 00beMe MPOCTPAHCTBA, CYMMHPYIOTCS, B
pe3yJIbTaTe 4ero Ha IpaHulle YIOMSHYTON CTPYKTYphI IOJKEH BO3ZHUKATh CKAYOK IUNIOTHOCTH. Tak
Kak Iporecc 3axsara yacTul TM mpomoipKaeTrcs B TEUEHHE BCEro IEPHUOAA CYLIECTBOBAHUSA
IIJIAHETBI WM 3BE3/Ibl, €€ Macca ¢ TEUEHUEM BPEMEHH, KaK U Mpeanosaral binHoB, IOCTENIEHHO
BO3pacTaeT, a CpeAHHIl paauyc ee OopOUTHI BOKpPYr OapHIIEHTpa COOTBETCTBYIOLIEH 3BE3AHOMN
CHCTeMBbl yMeHbIIaThcd. Llenbro [OKmama  sSBASETCS  aHAIW3  CIENCTBUA M3 DTOM
TUIIOTE3bl. YCTAHOBIIEHO, YTO HEKOTOPBIE U3 3THUX CIEACTBUH COOTBETCTBYIOT CYIIECTBYIOLIUM

MNpeaACTaBJIICHUAM O CTPOCHHUU 3emmun u CoIIHECUHOM CHUCTEMBI, BCICACTBUEC YCTO KOHICIIIHA
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pacmumpsitoeiicss 3emiu, Mpeanojiaramplas, 4ro MpU 3TOM YyBeIMYMBajach M €€ Macca,

NPEACTaBISIETCS COOTBETCTBYIOIIECH COBPEMEHHBIM IPEACTABICHUSAM KOCMOJIOTHH U (PH3UKU
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MEJHOPAIIUSI 3EMEJIb B MECTAX ITPOSIBJIEHU S BOJOPOJTHOM
JAETAZALIMN
B.B. llla6anoB
Poccuiickuti cocyoapcmeennviil acpaphviil yuusepcumem um. K.A. Tumupsizesa, Mockea, Poccus

e-mail: 515vvsh(@gmail.com

B cooTBeTcTBHM ¢ XapaKTepUCTUKaMHU PAOHOB jera3anuu — GOpMbI, pa3Mepbl, (HU3HKO-
XUMHUYECKHUE U OMOJIOTHYECKUE XapaKTePUCTHKH, U3MeHeHue pH, moTeku rymyca u mp., mpoodiema
CTAaHOBHTCS OOIIETOCYJapPCTBEHHOM, T.K. MOXET MPUBECTH K MACCOBOHM MOTEpE TUIOMOPOIHBIX
3eMellb.

[TpuumHbBI pa3pymIeHHUs MOYB MPH BOJOPOIHOM JIera3alii — MOBBIINICHUE KUCIOTHOCTH,
rubdesh 9acTu OMOTHYECKOTo coo0mIecTBa (TpruObl), YHUITOXKEHUE TIOPUCTOTO MPOCTPAHCTBA. ITO
MIPOMCXOUT B CBSI3U C TEM, YTO HE CO3JAIOTCS (HAPYIIAOTCS) YCIOBHS I (PYHKIIMOHUPOBAHUS
MIOYBCHHOM OMOTHI,

B kadecTtBe Mep MO BOCCTAHOBIICHHIO TUIOJOPOAMS MOTYT OBITh MCIIOJIb30BaHBI METOJIbBI
MEJIMOpaIii 3€MeJb. HW3BECTKOBAHUE, (PUTOMEIHOpPALUsS, a TaKkKe NITyOOKOE PpBHIXJICHUE IS
a’palyy AeTa3upyromiero MpoCcTPaHCTBA U YCHIICHHS JPEHUPYIOIIEH ClTOCOOHOCTH MOYBEHHOTO U
HOAMOYBEHHOTO ciios. Kpome Toro, HEOOXOJMMO BHECEHHE JOCTATOYHOTO KOJIMYECTBA
OpPraHUYecKOro BEIIECTBA, 3acCeB IIOYBEHHOW OMOTHYECKOW KOMIIOHEHTOH, BO3MOXHOE
MCII0JIb30BaHUE MUKPOBOJIOPOCTEH (XJtoperuia).

Jliist oOpareHust OOIIeCTBEHHOTO BHUMAHUS Ha JIETPAIAIHNIO0 «JIeTa3UPOBAHHBIX)» 3eMeIlb
HeoOxoanMa HoBasi (HOPMYIMPOBKA OIMpeNeieHus IUIoA0poans. B cymiecTByromiel peqakinum —
IUIOZIOPOAME - CBOMCTBO TOYBBI CO3/1aBaTh OJarompusiTHbIe YCIOBHS [Uisi pacteHus. s
COBPEMEHHBIX YCJIOBHH JerpaJallii MOYBBI M €€ POJIM B PETyJUPOBAHUU Ta30BOTO COCTaBa
arMocdepsl, GopMyITUpPOBKa OMPEISICHUS IUIOJOPOANS B HOPMATHBHBIX JIOKYMEHTaX JIOJDKHA
ObITh Takoii: «[lmomopomue - CHOCOOHOCTH MOUYBHI CO3/aBaTh ONTHMATbHBIC YCIOBHS s
pacTeHuil ¥ TOYBEHHOTO OMOTHUECKOTO COOOIIECTBAY.

B aToM ciydae rocymapcTBO OyIET «BBIHYXKJICHO» OOpaTWTh BHUMAHHE HA TPUIUHBI
CHW)XCHHUS TUIONIOPONWS, B TOM YHCIE W Ha NIyOWHHYIO Jera3aiyio BOJOpOJa, a HaydHas
OOIIECTBEHHOCTh MPUOOPETET HMHCTPYMEHT MJII SKOHOMHYECKON OIICHKH JAEATEeIbHOCTH II0
MOBCEMECTHOMY HCCJIECIOBAaHUIO TIPOIIECCOB BOJOPOMHON Jerazaluu 3emMiid U pa3paboTKu
METOJIOB YIIPABJICHUS YTHM IPOIIECCOM Ha OCHOBE TOCYIaPCTBCHHOMN MOJICPIKKHU. PacimpeHHbIH
BapHaHT 3TOM 3aMETKH IIpe/IoJiaraeTcs pa3MecTHTh Ha caiite

https://www.timacad.ru/about/struktura-universiteta/nauchnye-podrazdeleniia/problemnaia-

laboratoriia/razrabotki-laboratorii
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K OIIEHKE D®PEKTUBHOCTHU MEJINOPALIUU 3EMEJIb B MECTAX
ITPOSIBJIEHUSI BOJIOPOJTHOM JIETASATIIUU
B.B. llla6anoB
Poccuiickuti cocyoapcmeennviil acpaphviil yuusepcumem um. K.A. Tumupsizesa, Mockea, Poccus

e-mail: 515vvsh(@gmail.com

Menuopanus 1ouB (IIyOOKOE  pBIXJIGHHE, HM3BECTKOBaHHE, (puTOMENnopanms),
MOBPEKAEHHBIX 3HJIOICHHONW BOAOPOJHOM Jera3anyeil, 3aKi04acTcsl B CO3JaHUU ONTUMAJIbHBIX
YCIIOBUH Ul TOYBEHHON OUOTHI, UCXOAHBIX (HEMOBPEXKAEHHBIX) [10YB, U ONTHUMAJIbHBIX YCIOBHH
JUI pacTeHuil — (puToMenuopanToB. B naHHOM cityuyae, pe3ysbTaThbl MOBPEXKIEHHUS OYB MOTYT
OBITh HE TaK 3aMETHBI, KaK MPHU IIyOWHHBIX MpoBajiax, HO AU dy3HAas Aera3anus MOKET U3MEHUTh
penbed Ha 10-20 cM 3a CYET «CXITOMOBAHUS CBOOOTHON MOPUCTOCTH MOYBHL. [103TOMY, 0CHOBHBIM
SBJISIETCS CO3/1aHUE ONTUMAJIbHBIX YCIOBUH JUISl )KU3HU U Pa3BUTHs IOUYBEHHOW OMoThl. OOHAKO,
IOYBEHHasi OuoTa 6e3 pacTeHuil, «paboTaeT» MeHee MHTEHCHBHO, a TPeOOBaHUS K YCIOBHUSIM
BHEIIHEN cpenbl, B JaHHOM cirydae (pH), 1uid pacTteHuit 1 mOYBEHHOW OMOTHI MOTYT 3HAUUTEIBHO
OTIMYaThCS. 371eCh BO3HUKAET 3ajadya Menuopauuu (ympaBleHHs IO yMy) JBYX TPyl
61osI0rn4eckrx 00bEKTOB C Pa3IMUHBIMU TPAEKTOPUSAMHU YIIPABJICHHUS, KOTOPOE JOJKHO IPUBECTU
K BOCCTAHOBJICHUIO CTPYKTYPBI IIOYBBI U HAKOIIEHUIO TyMYyCa.

Onenka 3 HEKTHBHOCTH ITUX MEPOIIPHUITUN MOXKET OBITh IPOBEIEHA TOJIBKO MTPH HATTMYUHT
KOJIMYECTBEHHON 3aBUCHUMOCTH OTHOCHUTEIBHOW NMPOJYKTHUBHOCTU OMOJIOTMYECKUX OOBEKTOB OT
MeJIMOpUpPyeMOro (hakTopa BHEIIHEH cpenbl. B 1aHHOM cityyae OT KMCIOTHOCTH TOYB.

Z[OCTaTOLIHO YHHUBCpPCaJIbHAsl 3aBUCUMOCTDb, NPOAYKTUBHOCTU OT (baKTopa, MOXET OBITh

YPopt 7((‘7rmx ’%pl)

peAcTaBieHa B BUJE: S = @ P =P

Dot Prnax ~ Popt
1€ S — OTHOCHUTENIbHAs NPOAYKTUBHOCTb; (0 - KHUCIOTHOCTb IOYBBI, (Qopt — OINTUMAaJbHAS
KHUCJIOTHOCTD JUISl TAaHHOTO OMOJIOTMYECKOro OOBEeKTa (pacTeHHe WM MOYBEHHAs OMOTA); Pmax —
MakcuMalbHOe 3HaueHue napamerpa (pH=14), npu Qmin= 4; Y — K03 ULIMEHT, CBI3aHHBIA C
aIaNTallMOHHON «CIOCOOHOCTHIO» OMOJIOIMYECKOr0 00bEeKTa K M3MEHEHHMIO YCIIOBHS BHEIIHEH
cpenbl.  bomee  mogpoOHoe — omMcaHWMe — IUIAHUpPYETCs — pa3MECTHTh  Ha  caiite

https://www.timacad.ru/about/struktura-universiteta/nauchnye-podrazdeleniia/problemnaia-

laboratoriia/razrabotki-laboratorii
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O TEKTOHOMAI'MATHYECKHUX NUKJIAX 3BOJIIOIIUHA 3EMJIN
I'H. lIlapos

e-mail: g.sharov@bk.ru

TekToHOMarMaTuyeCcKuil HUKJI COCTOUT U3 NIEPUOAOB CIIOKOMHOIO U B3PBIBHOIO PA3BUTHUS
MaHTHUU U KOpbI 3eMJId, 4TOo OObACHSET €€ Iyibcaluio. B mpoueccax 3BOJIIOLUN MUPO3JaHUS
COCYILIECTBYIOT IIPOTHBOIIOJIOXKHBIE NPOLECCH. B HamieMm cilydae 3TO «B3aMMOIIPEBPAILCHUS
marepun (.M. benozépoB monorpadust «llpupona mmazamu Qusmka»). ABTOp sBISETCS
CTOPOHHUKOM HM3JI0KEHHOM B Hel KoHuenuuu.

Axanemuk A.H. JImutpueBckuii B crarbe «Ilonurenes HeTH U ra3ay, MUIIET CO CCHUIKOM
Ha B.E. Xanna: «O noquuHEHHOCTH JIFOOBIX MTPOLECCOB 00pa30BaHuUs HEPTU U ra3a M0OATbHBIM
IpoLeccaM SHEPreTUKY, TUHAMUKY U Jiera3aiuy 3eMiIny. ABTOp paclipoCTpaHsIEeT 3TO MOJIOKEHUE
Ha BCE COOBITHSA, CBA3aHHBIE C DBOJIOIMEN HaIlIeH IIAHETEI.

Konuenuust mo3BosiseT OOBSACHUTH PsJI KOPEHHBIX BompocoB EcrecTBO3HaHUS:
npoucxoxkacHue nu crpoeHue COJIHEYHOM CHCTEMbI, B TOM 4YHCIIE 3€MJIM, IPOUCXOXKICHUE
BOJIOPOJIa U XMMHYECKHUX DJIEMEHTOB, pAaclIMpeHHe 3eMJId, UCTOUYHUK BHYTPEHHEHW B3Hepruu,
paspsnKa KOTOPOM MMEET UMKIMYECKUM XapakTep, MpOSBILIIOIUNACI B IEPUOINYECKON
AKTUBU3ALMU U 3aTyXaHUH TEKTOHUYECKOW U MarMaTM4€CKOM aKTUBHOCTU 3€MJIH.

Tpurrepom nepexoaa K B3pbIBHOMY PEKUMY MOXKET ObITh IIEpecTpoiika rpaBUTALIHIOHHOTO
noisi B COJTHEUHOH cucTeMe, BBI3BIBAIOIAs KAaTacTPO(YUIECKHE TEKTOHUYECKHE MEPeCcTPOiKU B
MaHTHH U KOpe, U3MEHEHHUS B TEIUIOBOM pEXXHMME B OKeaHax, B armocdepe. Sapo 3emnu spnsercs
OCKOJIKOM B30pBaBILENCS HEUTPOHHOU 3Be31pl. [110THOCTH BemecTBa B HEM AOCTUTAET AEPHON
mnotHocTH (~ 2:10' r/cm® m BroTs 10 > 110" r/em®). Sapo HenmpepbiBHO HCTycKaeT HEHTPOHBI,
B IIpOLIECCE EKTPOHHOTO B-paciajia Ha MPOTOHBI M IIEKTPOHbI, 00pa3yrolue MpHU UX OCTHIBAHUU
aToMbl Bojiopo/ia. B xoze nocienyrommx sK30TepMUUECKUX SIIEPHBIX PEBpAIICHU 00pa3yroTcs
(pokaaroTcsi) BCE€ BO3MOXKHBIE HM30TOIBI (M paJMOaKTUBHBIE M, YaCTUYHO, CTAOMIIbHBIE) BCEX
OCTAJIBHBIX XUMHUYECKUX IEMEHTOB. Pacnay HENTPOHOB MPOUCXOAUT KaK HAa MIOBEPXHOCTH SAPa,
TaK W IOpU NPOXOXKICHUH CKBO3b BCEe cdepbl 3eMiH, YTO MPUBOAUT K e€ pacmupeHuto. [lpu
pacriazie HeWTPOHOB M O0pa30BaHUHU BOJIOPOJA NMPOUCXOAMT BBIAEICHUE SHEPIHH, B TOM UHUCIIe
TEIUIOBOM, HAKOIUIEHHIO €€ COOTBETCTBYET IE€pPHOA CIIOKOWHOro pa3BuTus 3emiu. llpu
HAKOIJICHUH B HUX KPUTUYECKOTO KOJIMUYECTBA SHEPTUH, BKIIIOYas TEIJIOBYIO, IepepacipeesieHue
nproOpeTaeT B3pbIBHOM XapakTep. B 3To BpeMs MpouCcXOAUT pe3Kasi akTUBH3aIHUs TEKTOHUYECKOM,
MarMaTu4eckoi JAesaTenbHOCTH. B mocieaneM ciyyae BO3MOXKHA CMEHa IT100aJIbHOTO MOTETIICHUs
MOCJIETYIOIINM IIEPUOIOM OJIEICHEHHMSI. TETNIOBOTO PEXUMA U KJIMMAaTHYECKOW XapaKTEpPUCTHKH B

atmocgepe u crparochepe (B.JI. CeiBOpOTKHH).
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YKPEIIIEHUE HAITMOHAJIbHOM CAMOCTOSITEJIBHOCTH PYCCKOM HAYKHN
JILA. lllaxrexanoBa
Hnuemumym yenyonénunozo usyuenus mupogossperutl, Mnous, Hvio-/enu

e-mail: lena.shakhgedanova@mail.ru

I'maBHag 3amaya — goctiokenne Mcrundoro Enmnoro 3Hanusg, oOecreueHue
[IpeemcTBeHHOCTH. MBI OKa3aquch OTPE3aHHBIMU OT HAIIMX TMTAaHTOB MPOILJIOTO B HAayke,
oOpasoBanud, Kyasrype. OcHoBarenieM Hayku B Poccuu siBisiercst Benukuit M.B. JlomoHocoB. Yike
B CTY/ICHYECKUX Pa0OTax, UCXOMAS U3 OIBITOB TEOPETUICCKU OOOCHOBBIBAET HAIMYUE CPEABl BO
BCEX MPUPOAHBIX SBICHUSAX (IIPEICYIIECTBYIOMNX KUIKOCTEH — OTHS, BO3/yXa, BOJbI) U Jaiee
UCCIIelyeT KaKk OrOHb OObEIUHSET BCE MPOIECChl B KOCMOCE OT Hayaia JBHKEHHUS MaTepuu J0
MblieHus u peud. U gemaer BeiBoA: «OTOHB — BCEX CO3JAHHBIX BEIICH OOIMas Ayina, YucTas
cpena EquncTBa, Havano aBuxkeHus.» Ho Hapy>kHast cuiia OTHSI HUYTO B CPABHEHUU C MOA3EMHBIM
oraém. OroHp — I1aBHas CUJIa B IPUPOJIE, BOJIA U BO3LyX €r0 HOCUTEIU. 3anaHble yUEHbIE 3€MITI0
OT BOABI MNpPOM3BOAWIH. JIOMOHOCOB JOKa3al HMX OMIMOKY OT HMX HEMOHHUMAaHHs Ba)KHOTO
MHPOBO33PEHUYECKOTO MPUHIUIIA 0 HEM3MEHHOCTH M HEPYIIMMOCTH Havyasl Muposnanus. Camoe
TPYAHOE COECTUHUTH KOHEYHOE ¢ OeCKOHEYHBIM. JIOMOHOCOB TEPBBIM B HayKe pa3BUJI YUYCHHUE O
TPOUYHOCTH MHpa O IMYyTH B3aMMOJACUCTBUA OCCKOHEYHOTO C KOHEYHBIM, MPOJOJIKAas CBOHMX
BEJIMKUX CBSATBIX MPEALICCTBEHHUKOB. TeM caMbIM MoOKa3aji elb U MyTh HaykKu K McTuHHOMY
Ennnomy 3HaHMIO, KAK OCHOBAaHUIO aKTHBHOTO OTHOIIEHHUS YEJIOBEKA K TMPHUPOJIC M YIIPABICHHUIO
ctuxusaMu. 3anaanblie yuéHble (IlyaHkape) cumTaroT 3TO HEAOCTYNHBIM yenoBeKy. OrpomHoe
MHUPOBO33PEHYECKOE PACXOKACHHUE, OOBSACHSIONIEE TMOBEPXHOCTHOCTh W OTPAHUYEHHOCTH

3arnaJHoN HayKH.
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9HEPT'OOBMEH CUCTEMBbI IIVIAHETA 3EMJISA
J.I. SipaxanoBa

e-mail: dilyara.yar@mail.ru

Hcrounnkom sHeprum Ha 1utanere 3emuns sBisgeTcss CoisHue. CONMHEUHBI BETEp CKBO3b
KOCMHUYECKOE TPOCTPAHCTBO JOCTUTaeT IUIAHEThl 3eMiisl. OTOT HENpPepbIBHBIN BHEIIHUN
DHEPreTHUYECKH TTOTOK BXOAWT B HAIly IJIAHETY, IpeoOpaszyercs B HEHl - ocTaércs BHYTPU U Ha
MOBEPXHOCTH, @ YACTUYHO BBIXOAUT M3 3€MJIM B BHJI€ TA30BOr0 TyMaHa M BO3BpallaeTcs 4yepe3
Kocmoc o6parno k ComHiry. Tak IpoUCXOAUT MOCTOSHHBIA YHEPrOOOMEH MEXTy TUTAHETON 3eMJls
u Conuauem. JlaHHbIN 3HEProoOMEH BO3MOXKEH 4epe3 CBOOOAHOE MPOCTPAaHCTBO Ha 3emie U B
Kocmoce. Cpena Tak Ha3pIBaeMOTO CBOOOIHOTO MPOCTPAHCTBA 3aOTHCHA D(HUPOM, TIPOBOSIINM
BUOpPAIIMOHHBIC KOJICOAHUS YHEPTHH.

D¢dup — 310 camblil NETKUIT — Jlerye BCEX B MUJUIMOHBI Pa3 — XUMHUYECKHM 3JIEMEHT,
koTophlii ObuT OTKpHIT .M. MenneneeBsiM. B opuruHansHoOMi TabmuIe XUMUYECKUX JIE€MEHTOB
Dup 6611 nomemén J. M. MeHzeneeBsIM Ha TIepBOE MECTO: ¢ pasMepoM okoio 107°° M u Huxe,
SBIISICTCSI HEOJHOPOJHBIM U UMEET CTPYKTypy. BTopsiMm »snmementom sBisuics Bomopon
[Mennenees, 1903].

OcHoBy OaproHHOro BellecTBa BceneHHO coctaBnsieT Bogopon — mopsiaka 75%. Te
BBIOPOCHI BOIOPO/Ia, KOTOPBIE BHIXOAAT U3 HEAP 3EMJIIH SIBIISIOTCS KOJIOCCAIbHBIM €CTECTBEHHBIM
IPUPOIHBIM MCTOYHUKOM SHEPTUM JUIs miaHeTsl 3emis [Spaxanosa, 2023]. Orta sHeprus Oyner
BCEI/Ia MOKy/a CylecTByeT mianera 3emis u ConHile.

Takum oOpa3om, reHepatopom nsHeprum siBisercss ConHie, Omaromaps KOTOPOMY U

OCYIIIECTBIIIETCS] DHEPTOOOMEH B CUCTEME TUIAHETa 3eMIISl.

Crnncoxk nureparypsl
Menoenees /[.M. 1lonbiTka XMMHYECKOTO MOHMMaHHMs MHUpoBoro s¢upa // BecTHuk u
O6ubnuorexka caMooOpa3oBaHus — Hay4HO-IOMYJSIPHBIN KypHaJI 110 BCEM OTpPACisAM 3HAHUM,
aHBapb 1903 .
Apaxanosa /.1 O no6wrue Bogopoaa u3 Heap 3emau B Poccun / HoBble ueu B Haykax o
3emse: Mmarepuansl XVI MexayHapoqHod HaydyHO — MpakTH4YecKodl KoHpepeHuuu. M.:
UznarenscTBO «Poccuiickuii rocy1apcTBEHHBIHN Ie0Ioropa3BelouHbli yHuBepcuTeT uMeHn Cepro

Opmxonukumzen, 2023. T. 3. C. 168-170.
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HE®TEIA3OMPOABJIEHUS HA TIOBEPXHOCTMU IIJIAHETBI 3EMJIA
J.I. SipaxanoBa
Kaszanckuii ghedepanvuwiii ynusepcumem, Kazanwv, Poccust

e-mail: dilyara.yar@mail.ru

Hedre-razo-nposiBiienuss Ha TMOBEPXHOCTH Halled IJIaHEThl BCTPEYAIOTCS camble
pa3iuyHble: OT TaK HA3bIBAEMBIX «BEYHBIX OTHEW», TPS3EBBIX BYJIKAHOB, HE(PTAHBIX 03EpP 110
MEJIKUX He(Tera3oBbIX IMy3bIpeil 1 ONTYMUHO3HBIX BEIIECTB, PACCESHHBIX B MTOPOJIE.

Hazno ormeTtuTs, 4To arperarHoe cocTosiHue He(TH 3aBUCHUT HE TOJIBKO OT COCTaBa, HO U OT
TEeMIEepaTypsl OKpyxkawleld cpeiabl. K TomMy e B IJIACTOBBIX YCIOBHUSIX CBOICTBa HedTu
CYIIECTBEHHO OTIMYAIOTCA OT arMOC(EpHBIX YCIOBHHA. B TUIACTOBBIX YCIOBHSX H3MEHSETCS
IUIOTHOCTH He(DTH, OHA BCETJ]a MEHBIIE IJIOTHOCTH HE(PTH Ha MIOBEPXHOCTH, ITPH YBEIMICHUH JKE
JaBJIeHUS He(PTh CKUMAETCH.

[Ipu ecTecTBEHHBIX BBIXOAAX HA 3€MHYIO NMOBEPXHOCTH YIVIEBOJOPOIbI C MajbIX IIIyOHH
npeoOpasyercss B TYCTyI0 MaJbTy, MONXYyTBEPABIA acdamsr W Apyrue oOpa30BaHUSA,
MPEICTABIISIFOIIIE CO00i OMTYMUHO3HBIC ITECKH U OUTYMBI.

Hepenko HabmronaroTcst BbIXObI HEPTH HA MOBEPXHOCTH B BUJE MPOCAYUBAHUS BMECTE C
BOJIOM MO TpeurHaMm, pa3OuBarImUM ropHeie mopoasl. Hampumep, B Jlarecrane B Mecrteuke
Viitamr B pyYbsxX [EPEeCcEKaAlomMX Tpiasl HEPTAHBIX IUTACTOB O0pa3yloTCs 3aBOAM,
HaKaIUIMBAOIIKe 0COOEHHO TOJICThIE CIIOM HEPTU. Y CBOMX BBIXOAOB JKUJIKasi HEPTh IPONUTHIBAET
MOYBY, a 3aTe€M 3aTBepJieBacT, 00pasys Kupbl. Kupbl - mopojsl, MPOMUTaHHBIE 3aryCTeBIIEH U
BBICOXIIIEH HE(THIO.

Ha AnmepoHckoMm mostyoctpose ecTh buHaroguHckoe 03epo ¢ BA3KOH HEQThIO.

OnHo u3 caMbIX OONBIIUX HEPTAHBIX 03P B MHUPE PACIIOIOKEHO HA OCTpoBe TpuHHUIAI.
IToBepxHOCTB 3TOTO 03€pa [Iny-Jleiik HepoBHAsI, BEPXHUM CII0E€M KOTOPOTO SIBIISETCS 3aryCTeBIIas
OKHCIIeHHass He(Thb — acgaibT, He OCTaBIIONIAs CIEIOB JlaXke B JKapKyro moroay. MeHee
OKHCIIEHHAs U pazMardéHHas HeTh HaOmronaeTcs rryoxe.

B Kacnuiickom mope okono JKuiioro octpoBa MpPOUCXOIAT BBIAEICHHUS HedTH co JHa,
KOTOpBIE 00pa3yoT OOMIbHYIO He(PTIHYIO TUIEHKY C XapaKTEPHBIM 3al1aXOM.

«BeuHble OrHW» — BBIIEISIOMUICS U3 HeAp OECHBETHBII NPUPOIHBII ra3, HAOMIOIACTCS:
B Kwurae, Upane, Hpake, Typuum, B Mumum B ponune Kanrpa, TaiiBane, Munonesuwn,

Azep0aiimkane, y nogHoxus Manoro Kaskaza — mecropoxaenue bada — Ixyp — JIxyp.
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