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UCIHOJIBb30BAHUE KOCMHUYECKUX CHUMKOB
HNC3 «JIAHIACAT 5,8 B JAJIBHEM UK-IUAITA3OHE
PU MPOBEJEHUU BOJHBIX UCCJIEJOBAHUM MO BBIABJEHUIO
YYACTKOB HOBBIHIEHHOT'O HOA3EMHOI'O ITPUTOKA B PEKU,
O3EPA Y BOJOXPAHWUJINIIA (HA IPUMEPE CEBEPHOM,
CEBEPO-BOCTOYHOM ¥ IOI'0O-BOCTOYHOM YACTEHN
TBEPCKOM OBJIACTH)

Axoenee Ilemp Heanosuu
WHKEHEP-TUAPOJIOT,
Pycckoe reorpaduueckoe obmiectBo, Poccus, r. TBepb

B crarbe noka3aHbl BO3SMOKHOCTHU MCII0JIb30BaHMSI TEIIOBBIX KOCMUYecKuX CHUMKOB MIC3
«Jlangcar-5,8» u Ipyrux oTeyecTBEHHBIX U 3apYOEKHBIX CIYTHUKOB B BOJHBIX MCCIIEOBAHUSIX
IIPU BBISIBJIEHUH YYACTKOB ITOBBIILIEHHOTO MTO/I36MHOI'O IIPUTOKA B PEKH, 03€pa U BOJOXPAHUIIUILIA.
CornacHo JaHHBIM KOCMHYECKON CheMKH B najibHeM MK-amnamasone ObUIO MOATBEPKIEHO, YTO
HauOO0IbIINI MOA3EMHBIN IPUTOK B JIETHE-OCEHHUH Nepuo1 HaOtoaaercs Ha peke Bonra, ViBanb-
KOBCKOM U YTJIMYCKOM BOJIOXPAaHMINIIAX, a TAK)KE Ha peke TBepIia M OTAENbHBIX KPYITHBIX 03epax
HccIielyeMoro paiiona. Takke 1o Marepraiam TeINIOBOM KOCMUYECKON ChbE€MKH YCTaHOBJIEHO, YTO
Ha MaJIbIX U CPEIHUX PeKax HCCielyeMoro pailona, Ha ()OHE HH3KOTO MOJI3EMHOI0 CTOKa BO3-
MO>KHbI HEOOJIBIIINE YYACTKH MOBBIIIEHHOTO MOJ3EMHOI0 MPUTOKA, KOTOPbIE HE SABIIAIOTCS OYa-
raMy MHTEHCUBHOM pa3rpy3Ku MOA3EMHBIX BO/I.

Knroueswvie cnosa: xocMudeckast CbCMKa, TCIIJIOBBIC CHUMKH, MOA3EMHBIN IMMPUTOK, I'€OJIO-
THUYCCKUEC, TUAPOTrCOJIOTUICCKUC YCIIOBUA, PEKH, 03€pa, BOJOXpaHUJIMIIIA.

Beeaenne. Kak uzsectHo, B 80-90 rozipl mponioro Beka B TMAPOJIOTMYECKAX
U B THUAPOTEOJIOTHYECKUX MCCIICIOBAHUSAX CTAIM IUPOKO UCTIOIb30BATHCS JUCTAH-
IIUOHHBIE A3POKOCMHUYECKHUE METObl. B 3TOT mepuo ObLJI0 yCTaHOBIEHO, YTO TIPU
BBISIBJICHUU YYaCTKOB IMOBBILIEHHOTO IMOJI36MHOTO IPUTOKA B PEKHU, 03€pa, BOJIOXpa-
HUMIA Hanbosee 3P deKTUBHA AUCTAHIIMOHHAS TEIUIOBas CheMKa TEPPUTOPUU B
nanpHeM MK-nnama3one, a Takke noJjie3Ha MHOI030HaIbHAsA KOCMOChEMKA B BUJIH-
MOM CHEKTpE — MOpH MPOBEACHUU JIMHEAMEHTHOIO aHajiu3a, BBIACJICHUU IMepe-
YBIQXKCHHBIX YYaCTKOB MECTHOCTH TPYHTOBBIMH BojamMu M T.1. Heobxommmo
HAMOMHUTH, 4To B 1980-1990 roasr hoTOMaTeprasbl KOCMUYECKON ChEMKH, HAX0-
JISIIITIECS] B QpXUBAX PA3JIMYHBIX BEIOMCTB, ObUTH B HEOOJIBIIIOM 00BbEME, U TIPEUMY-
IIECTBEHHO TOJILKO JJISI CJIY>KEOHOT0 MoJib3oBaHusl. [Ipu 3ToM uMeronmecs KoCMu-
YECKHE CHUMKH 3apyOeKHBIX CITyTHUKOB SIBJISUTUCH B TO BPEMSI OUEHb JOPOTOCTOS-
M. K HacTosieMy BpeMeHH 00JIbIlas 4acTh Takoi BUACOMHGOPMAIIUU C OTEeUe-
CTBEHHBIX U 3apyOEKHBIX CITyTHUKOB SIBJIAETCS OCCIUIATHOM, HAXOAUTCS B OTKPHI-
TOM JIOCTYTIE U MPEJICTaBIeHa HA MHOTHUX OTEYECTBEHHBIX U 3apyOEKHBIX caiTax U
nopranax. Kak uzBectHo, 3a nocneaane 30-J1eT BBIIOIHEHO MHOXKECTBO IUCTAHIIM-
OHHBIX M3MEpPEHUI TeppuTOopuu TBEpCKOil 00nacTu U Apyrux peruoHoB Poccum ¢
pa3HBIX KOCMUYECKHUX ammaparoB. Cpeau MHOCTPAHHBIX CIIYTHUKOB MPOBOJISIIHMX
JMCTAHIIMOHHOE 30HAMpoBaHuE 3emiu HeoOxoaumo Beiaenutb MC3 «Jlanacat-
5,6,7,8», BumeonHpopMaIys KOTOPHIX B HACTOSIIIEE BpeMs OYECHH BOCTpEOOBaHA
reorpadaMu, T€OJOTaMU, TEOJIOTAMH W JPYTUMHU crienuaimuctamu. Kpome 3THx



CIIyTHUKOB 3€MJIM, B INOCJEAHUE TOJbl B HCCIECIOBAHUSAX MPUPOJIHBIX PECYPCOB
CTaJIi IIUPOKO MCIOIB30BaThCS MaTepuanbl kocmuueckoit cbeMkn C3 «Sentinel
2L 2A,2L2C» Espomneiickoro kocmudeckoro arenrctBa (OKA), a Takxke apyrue
JTAHHBIE JUCTAHIIMOHHOTO 30HAUPOBAHUS 3€MJIM U3 MHOTOUHCIICHHBIX UICTOUHHUKOB.
Panee B 1987-1990ronax, B uncturyre BHUT'UK, Munreo CCCP, r.TBepsb, mpoBo-
JTWIACH Hay9HBIC paOOTHI, CBSA3aHHBIC C BBHISBICHHEM YYaCTKOB MHTCHCHBHOW pa3-
I'PY3KHM OJ3EMHBIX BOJ HA TEPPUTOPUH TBEPCKON 00IACTH C UCTIOIB30BAHUEM JIU-
CTaHLMOHHBIX METOAOB. IHUIIMATOPOM 3THX MUCCIIETOBAHU SIBJSIICS TJIABHBIN THI-
poreosior MI'P3 III'O «IlenTporeosiorus», r.Mocksa, B 1980-1987roapl, K.r-M.H
[IpocekoB A.M., HO K COKaJICHUIO OHU OBLIM 3aBEPIICHBI W3-3a MPEKPAIICHUS HX
¢unancupoBanus B 1990rony. IIpencraBnennas paboTa SBisieTCsl MPOIOIKEHUEM
BBIIIICYKA3aHHBIX HAYYHBIX HCCJIEIOBAHUM, HO YK€ C YYETOM MOCIEAHUX JTAHHBIX
nuctanimonHoro 3ouaupoBanus MC3 «Jlanacar-5,8» Tepputopun TBepckoit o0ia-
ctu. [IprueM OCHOBHOM yIIOp B 3TOW CTaThE AENAETCA HA MPAKTUYECKOE UCITOIb30-
BaHWE MATEPHUAJIOB TEINIOBOM KOCMUYECKOW ChEMKH IMPU PELICHUM HAIIEH 3a/1a4H.
Takxe B 1aHHON pabOTe MPUBOAUTCS XapaKTEPUCTUKA THAPOIOTMUECKUX, TE€OJIOTH-
YECKUX M THUAPOrEOJIOTMYECKUM YCIOBUM HCCIENYEMOIrO pailoHa, BIUAIOIIMX Ha
(hopMHpPOBaHHE MUHUMAIBHOTO MEKEHHOTO U MOJ3EMHOr0 CTOKA B IIpeeax u3y-
4aeMOU TEPPUTOPHUH.
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HcTopusi BOAHBIX MCCJIEIOBAHUN 10 BbISBJICHHI0 YYACTKOB MOBbILICH-
HOI'0 MOJ3€MHOI0 CTOKA € HCHOJIb30BAHHEM NUCTAHIUOHHBIX JAHHBIX, B TOM
yucie Ha TepputTopuu TBepckoi 001acTH.

JlaHHbIE HAay4HBIE HCCIEAOBAHUS HMMEIOT ONPENEIECHHYI MPEABICTOPUIO.
no3auuii coBerckuii mepuo — 1980-1990 ronpl, B Hatei cTpane nogo0HbIe pabOThI
IPOBOJMINCH MpenMyliecTBEHHO sl apuHoil 30H6I CCCP u pexe 1uist pailoHOB
n30bITounoro yenaxaeHus (Camos A.U., BukropoB A.C. BCETTMHI'EO, O6nen-
koB I0.JI., UB I1AH, u apyrue uccnenosarenu). B aTu e ronpl 3a pyoexoM npo-
BOJMJIMCh AHAJIOTUYHBIE HAYYHBIE UCCIEIOBAHUS, KOTOPbIE B OCHOBHOM CBSI3aHBI C
WCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX METOJIOB MPU M3YUYECHHH PETMOHAJIBHOIO IMOJI-
36MHOTO cTOKa Ha Ooybiux Tepputopusx [10]. Kak u3BecTHO, MpoBeIeHUE TEIIIO-
BOI 1 MHOTO30HAJIbHOM KOCMHUYECKON ChbEMKH Ha TEPPUTOPUH LIEHTPAIbHBIX 00JIa-
creit Poccun 3aTpyAHEHO K3-3a OOJIBIION 3aJIECEHHOCTH, 3a00JI0UEHHOCTH JIaHHOM
MecTHOCTH. [Tpyr 7TOM Ha KaueCTBO TEIJIOBBIX CHUMKOB Hapsly ¢ 3TUMH (paKTOpamMu
YacTO BJIMSIOT HEOJIAronpuATHBIE IOTOHbIE yclioBUA. Heo0XoaAMMo OTMETUTh, UTO
B uncturyre BHUT'MIK Muunreo CCCP, r.TBeps, B niepuoa 1987-1990ronos Oniia
IIPOBE/ICHA HAYYHO-TEXHUUYECKas padoTa o TeMe « BhISIBUTh y4aCTKU MUHTEHCUBHOMN
pasrpy3Ku MOJ3EMHBIX BOJ AUCTAHIIMOHHBIMH METOAaMu Ha npumepe KanuHus-
ckoii (TBepckoit) obmactu» [14]. Ho B Te rojpl, py NpOBEACHUN JaHHBIX UCCIIEIO-
BaHU, ObLI OrpaHUYEHHBIN BEIOOP MaTEpHAIOB KOCMUYECKOW BUAEOUH(pOpMaLnH,
ocobenHo MK-cHuMKoB B nanbHeM nuana3zoHe. Ho BMecTe ¢ TeM B 3TOI Hay4yHO-
MPOU3BOJICTBEHHON opraHu3anuu T.TBepH, MPU KOMITbIOTEPHOU 00paboTKe TErIo-
BBIX 1 MHOTO30HAIBbHBIX KOCMUUYECKHX CHUMKOB OBLIT MCITOJIb30BAH PEAKUH IO TEM
BpEMEHaM ONTUKO-3JIEKTPOHHbIN KoMIUiekec « CBUT». B TOT nepuoj aHamoru4HbIe
AJIEKTPOHHBIE YCTPOMCTBA MPUMEHSIIUCH MPU 00pabOTKEe KOCMHUYECKON BHUIEOMH-
dopmarnu B [II'O «Asporeonorus», uacruryre BHUKAM, (C-Ilerepoypr), UK
PAH u B npyrux BeIynmx Hay4dHbIX opranuszanusax Poccun. Ho macTtynunmm «xpu-
3ucHbIe» 90-€ roJibl, B TEYEHUE KOTOPBIX OBLIO PE3KO COKPAIIEeHO (PMHAHCUPOBAHUE
HAy4YHBIX JUCTAHIIMOHHBIX UCCleI0BaHul npupoaHon cpeasl B Poccun. Ho 3atem,
B HYJIEBbIE U JECATBHIE T'OJbl MOJO0OHBIE PAOOTHI OBLIM BO30OHOBJICHBI B HAaIleH
cTpane [2, 7].

Teopernueckne 0CHOBbI McNOJb30BaHus UK-kocMOChEeMKH B JJaHHBIX
uccJieJ0BaAaHUAX.

B03M0XHOCTM MHOTO30HAJIBHOM U TEMJIOBOM KOCMUYECKON CHEMKH B T€OTpa-
(budecKknX UCCIEJOBAHMUIX M B APYTUX HayKax o 3emiie, B MOCJIEIHUE TOAbI Jie-
TaJHHO OMKCAHBI B pa00TaX COTPYIHUKOB Kadenpsl KapTorpaduu reorpadudecKoro
dakynsreta MI'Y — I'pumienxo M.C., banaunoit E.A., 3umuna M.T"., KpasiioBoii
B.1, [2, 7], a Takxke B MyOJUKALUAX JPYTUX OT€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
[10]. UadpakpacHas cheMKa B JadbHEM JHANa30HE IMO3BOJISCT ONPEACIISIT, HHTCH-
CUBHOCTH TEIJIOBOTO M3TyYEHHUS 3€MHBIX O0BEKTOB, B TOM YHUCJIE BOJOEMOB U pey-
HBIX BOAOTOKOB. Kak u3BecTHo, JaHHas (pu3nuecKas XapaKTepuCTUKa SIBISIETCS J10-
BOJIbHO U3MEHYMBBIM NTAPAMETPOM U €€ BEJIMYMHA 3aBUCUT OT BPEMEHU CYTOK M Ka-
JIEHJAPHOTO BPEMEHH I'0/1a, OT MPUXOAA COJTHEYHON SHEPTUA U COCTOSIHUS CaMOI0
HCCJIEYyEMOT0 IPUPOJAHOTO 00BEKTa, KOTOPOE OMpeesieTcs: ero Gu3nuecKuMu U
XUMHAYECKUMU CBOMCTBAMU B MOMEHT KOCMHMYECKOM ChEMKH. Tak e Kak U Ha

15



JIPYTUX 3€MHBIX O0BEKTaX, TEPMUUYECKUN PEKUM PEK M BOJOEMOB OTIMYAETCS He-
MTOCTOSIHCTBOM M JJUHAMUYHOCTBIO B OTJIEJIbHBIE CE30HBI, B CYTOYHOM U MHOTOJIET-
HeM paszpese. Hanboumbias TemnepaTypHas H3y9eHHOCTh XapaKTepHa JJIs1 00X
PEK, KPYIHBIX 03€p ¥ BOJOXpaHWIHIL [5]. 1 ManbIX BOJOTOKOB B JIETHE-OCEHHIOIO
MeXEeHb CBOMCTBEHHA O0JIee BHICOKAsI 3aBUCUMOCTh TEMIIEPATYPhI PYCIOBBIX BOJ OT
T-Bo3ayXa M3-3a Ty4lleil IPOrpeBa€MOCTH PEYHBIX BOJHBIX Macc. Ha KpynHbIX BOJI-
HBIX 00BEKTaX, K KOTOPBIM OTHOCSITCS OOJIBIIINE PEKHU, 03€pPa U BOJIOXPAHIIINIIA, HA
TEMIIEPATYPHBIN PEKUM B JIETHUE U OCEHHUE MECSILIBI KPOME COJTHEYHOUN paauanuu
BJIUSIIOT 3HAUUTEIbHBIE 00BEMBI TI0JI3EMHOTO MPUTOKA, BOJIbI KOTOPBIX UMEIOT 00-
Jiee HU3KYIO TEMIIEpaTypy, YEM MOBEPXHOCTHBIE BOAbI. B MecTax pasrpy3ku noa-
3eMHBIX BOJ, KOTJ]a BOJbI U3 ITyOOKHX BOJOHOCHBIX TOPU30HTOB MTPOHHUKAIOT B MO-
BEPXHOCTHBIE BOJbI, TIOHUKAETCS TEMIIEpaTypa PEYHBIX U 03€PHBIX BOJI, 0COOCHHO
B MECTaX KOHIIEHTPUPOBAHHOTO MJIM COCPEIOTOYEHHOTO BBIXOJIa MOA3EMHBIX BOJI.
Takve aHOMaJbHBIE YYACTKU B IPE/esaX BOJHBIX OOBEKTOB Ha TEIUIOBBIX KOCMO-
CHUMKaxX JaJdbHEro Juana3oHa BBIACISIOTCS 0oJjiee TeMHBIM (POTOTOHOM. COrjlacHO
MpEeAbIAYIIUM UCCIEA0BaHUAM, Pa3HUIA TEMIIEPATYPhl MOJ3EMHBIX BOJ — B MECTaxX
UX BBIXOJA, U PEYHBIX BOJ, B JICTHUI MEPUOJ MOXKET gocturath 5-10 rpaza. u Oonee
[14]. IIpn KpaTKOBPEMEHHBIX OXOJIOJAHUAX WIIA B IEPUOJ ITPOIOJDKUTEIBHBIX J10-
KJeH, KOTOpble MOTYT HaOIIOaThCS HA JAHHOW TEPPUTOPUU B JIETHEE BPEMS r0J1a,
TEMIIEPATYPHBIE PA3IUYUsl TOBEPXHOCTHBIX U MOA3EMHBIX BOJ| 3HAYUTEIBHO CIJIa-
*uBaroTcs. Hanboupinas pasHuia B TeMnepaTrypax BOJAHBIX Macc PeK, 03ep, BOJO-
XPaHWIUI] U TOJI3EMHBIX BOJIOHOCHBIX TOPU30HTOB HaOJIO/Ia€TCA B 3aCyIILTUBHIC
JeTHe-OCeHHHE Neproabl. Kak M3BeCTHO, HEOIAaronpusiTHbIE METEOPOIOTHUECKHE
(bakTOphl — UHTEHCUBHBIE aTMOC(HEpPHBIE OCAJIKH, BBHICOKAs 00JIaYHOCTh, TYMaHBI,
JIETHUE MOXOJIONAHUA U T.[., YXYJIIAOT YCIOBUS ChE€MKH U3 KOCMOCA U KaueCTBO
dboTouzoOpakenuit. J{Jist mydiel BU3yanu3ayy y4acTKOB BbIX0/1a MIOJI3€MHBIX BOJI,
ONpeaesieMbIX Ha TEIJIOBBIX KOCMUYECKUX CHHUMKAX, YaCTO UCHOJIb3YIOTCS POTO-
rpaguueckue METONbl: NEPEBOJIbl MO3UTHBA B HEraTHB, YEPHO-OEJIOro CHUMKA B
KpPAaCHBIN LIBET U APYTHE LBETA, yCUJICHHE KOHTPACTHOCTH M300paxkenus u T.1. [10].
W3 npeapiaymux UCCIeI0BaHUN YCTAaHOBIIEHO, YTO TEMIIEPATypHbIE aHOMAJIUK Ha
BOJIHBIX OOBEKTAX CHATHIX B AanbHeM nuana3zoHe MK-cbemku , rpaguyecku MOTyT
BBITVISIZICTh B BHUJIE KOHIEHTPUPOBAHHOTO WJIM PA3MBITOTO «ISTHA», TOHKOW WJIN
YTOJIIEHHOW JIMHUU, PA3HOTO MO IUIONIA/Id TEMHOTO KOHTYpa WUJIM apeajia ero pac-
npoctpanenus [10, 14]. CornacHo COBpEMEHHBIM IPEICTaBICHUSAM, O4aru UHTEH-
CHUBHOM pa3rpy3KH MOJ3EMHBIX BOJ] XapaKTEPU3YIOTCS BLICOKUMU CTOKOBBIMH Iapa-
METpaMH, KOraa MOyJId OJA3EMHOI0 CTOKA B HECKOJIBKO pa3 WM Ha IOPSIIOK BBIIIIE
(OHOBBIX UX 3HAYCHUI HA IPYTUX COCETHUX PEUHBIX ydyacTKax. [Ipu Bcem 3TOM BhI-
JICJICHHBIE 30Hbl MHTEHCUBHOM pa3rpy3ku noazeMHbix Ha MK-kocMocHUMKax nanb-
HETo JHana3oHa, He BCErJa MOTYT ObITh MEPCIEKTUBHBI I OPTaHU3AIUN XO03-TTH-
ThEBOT'O BOJIOCHA0KEHHUSI IO MHOTUM OOBEKTUBHBIM MPUYHUHAM, KOTOPHIEC H3I0KUII
poccuiickuit ruaporeosior, A.r-M.H. 'padoBaukoB B.A., MI'PY, 1995r. Ilo ero mue-
HUIO, «JIJIs1 OpPraHU3alMU KPYITHOTO BO103a00pa U3 BbICOKOAEOUTHBIX CKBAXUH Tpe-
OYyIOTCS IBa OCHOBHBIX YCJIOBHUS: HaJU4KME€ B JOJIMHE BBHICOKO MPOHUIIAEMBIX U J0-
CTaTOYHO MOIIHBIX AJUTIOBUAJIBHBIX OTJIOKEHHUI U BEJIMYMHA PYCIOBOrO CTOKA, J10-
NycKarollas U3bsITUE HAMEUEHHOTO BOJ00TOOpa. boiee Toro, eciu naxe OYeHb
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MOUIHBIN OYar pasrpy3Ku MOJ3EMHBIX BOJ MPUYPOUYEH K YYACTKY JOJMHBI C MAJIO-
MOITHBIM U [WJM | TIMHUCTHIM aJUTIOBUEM — HU O KAKOM «MECTOPOXKICHUH MOA3EM-
HBIX BOJI» HE MOXET OBbITh U peun». KpoMe 3Toro, OueHb 4acTo B IPUPOJI€ BCTpeUa-
I0TCSl JIOKQJIbHBIE YYACTKU PEK U BOJOEMOB, C OTJEIbHBIMU BBIXOJaMU POJIHUKOB,
«KIJTFOYECH», U TIe HAOJII01aeTCsl OOMITBHOE «BhICAUMBAHHUE MOA3EMHBIX BoJ. Ho Ta-
KHE MECTa SIBJIAIOTCS TOJIBKO 30HAMHU MOBBIIIEHHOTO MOJ3EMHOIO CTOKA, T.K. 00B-
€MBbI MOJ36MHOTO MPUTOKA 37IeCh HE CTOJIb 3HAYUTEIIbHBI, KaK Ha y4acTKaX UHTEH-
CUBHOW pa3rpy3Ku MOJ3eMHBIX BoA. Ho BMecTe ¢ 3TUM 3HaHME BCEX aHOMAJIbHBIX
YYaCTKOB IOBBIIIEHHOT'O MJIM MHTEHCHUBHOIO MOJ3EMHOrO MPUTOKA B PEKHU U TIO-
BEPXHOCTHBIE BOAOEMBI UIMEET OTPOMHOE SKOJIOTUYECKOE U MPUPOJOOXPAHHOE 3HA-
YEHUE.

IIpocMoTrp m ananmu3 kKocMudeckux cHumMkoB HMC3» Jlanacar-5,8»
B 1JMHHOBOJTHOBOM UK-1nana3zone 3a 1989-2021 roanl.

OueHb BaXXHBIM ATANOM B HAIIIUX UCCIEAOBAHUSIX SBJISIETCS MTOAOOP U aHAIU3
KOCMHYECKUX CHUMKOB. Kak panee Obu10 oT™MedeHo, 3a nociennue 20-30 et Tep-
putopus TBepckoi 06nacTu ObliIa MHOKECTBO Pa3 3aCHATA C POCCUUCKHUX U 3apy-
OCXXHBIX MCKYCCTBEHHBIX KOCMHUYECKHX amlapaToB B pPa3HbIX 30HAX CIIEKTPa,
CHHUMKHU KOTOPBIX pa3MeEIleHbl Ha CHEHUAbHBIX WHTEPHET-MOPTaIaX U JOCTYIHbI
1Sl «ckauuBanus» [9]. B nanHoit paboTe B OCHOBHOM IPECTaBIICHBI JIETHUE KOC-
muueckue cHuMku MC3 «Jlanacar-5,8», 1989-2021 roasl. Buneoundopmanus NC3
«Jlancar-6,7» HaMu Takke MpocMaTpuBajIach, HO He OblJIa BOCTpeOOBaHa B HAIIIMX
UCCIIEIOBAHUSIX, IOCKOJIBKY HAC yCTpauBajla M0 TEXHUYECKUM MapaMeTpaM KOCMU-
yeckas cbeMka MC3 «Jlanacar-5,8». MI3BeCcTHO, UTO KaueCTBO TEIJIOBLIX KOCMUYEC-
CKMX CHUMKOB BO MHOTOM 3aBHUCUT OT METEOPOJOTMYECKUX YCIOBHM B MOMEHT
ChEMKU U B MPEAIIESCTBYIOMUN nepuo, u nmodromy mHorue MK-dotocHuMKH 110
ATUM NPUYMHAM HaMH OTOPAaKOBBIBAIUCH U HE OBLIM MCIIOJIH30BAaHBI B HAIICH pa-
oore.

IIpocMOTp W aHAIM3 TEIJIOBBIX KOCMHMYECKHX CHMMKOB Jlangcar-5.
IlepBblIii Tam.

[Ipn ananuze nepBbix kocmuuecknx MK-caumkos MC3 «Jlanacar-5», npen-
CTaBJIEHHBIX Ha MHTepHeT-nopTane: http://gis-lab.infocom, koTopbie oXBaThIBatOT
I0r0- BOCTOYHYIO 4acTh TeppuTopun TBepckoil odnactu (puc. 1), 4eTKo BbIAEINs-
I0TCSl IO TeMHOMY (DOTOHY KpYITHBbIE BOJIHBbIE 0OBEKTHI — peka Bosra, u BoJDKCKUe
BOJIOXPaHUJINIIA, a TaKKe oTAeabHbIe OpimnHcKo-IleTpoBckue o3epa (puc. 2, 3), ¢
HEKOTOPBIM Pa3IMyMeM TOHAJIbHOCTH MO MX JIJIMHE WM 10 IUIOMIaJAN BOAHOM aKBa-
topuu. [Ipu 3TOM Ha mepBoM (HOTOCHMMKE, CHATHIM B Hrosie 1990 roma (puc. 2),
KpyIHBIE BOAHBIC OOBEKTHI BRITJISAAT 00JIee KOHTPACTHBIMU, Y€M Ha BTOPOM TEIJI0-
BoM KC, koTopsiii nosrydeH B aBrycre 1990 rona (puc. 3). Ha npencrasnennsix K-
CHUMKAaX, CHATBIX B jkapkoe 3acyuuinBoe jieto 2010 roga, OTYETINBO BBIAEISIOTCS
peka Bosra u Boymkckue BoJIOXpaHUIIUIIA, a TAKXKE KpYMHbIE 03epa (puc. 4a, 40). Ha
TUX KOcMUYeckux Qororpadusx mpeobnamaroT Oosiee cBeribie ToHa. Criemyer
TaK)K€ OTMETUTh, YTO Ha BCEX HCIOJIb3YEMbIX HAMHU B 3TOH pabOTe KOCMUYECKUX
caumkax MC3 «Jlanacar-5» B TEMJIOBOM JalbHEM JIMaria30He HE ObUIM BBISIBJICHBI
paHee U3BECTHhIE HEOOIBIIINE YYACTKH BhIX0/1a TITyOOKHUX MOJI3EMHBIX BOJI HA peKax
Tema u Trepua (puc. 2, 3, 4a, 40), T.K. pa3pellleHHE TEIJIOBOH CHEMKH STOTO
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CIyTHUKa cocTaBisieT okojo 100m. [y HarjsaHOCTH B ATOM paboTe MPUBOIASTCS
¢$hoTO 1 0630pHBIE CHUMKH U3 KOCMOCA Y4acTKOB pek Thma u TBepiia, r1ie BhIsIBICHbI
TEMIIEpaTypHbIE aHOMAJIMU PEYHBIX U TPYHTOBBIX BOJ jeToM 1990 roxa (puc. 5, 6).

\

O6naka {
1

Puc. 3. TennioBoit KocMU4eCKUil CHUMOK
I0r0-BOCTOYHOM YacTu TBepckoil obnacTu.

o

v ..
Puc. 2. TenioBoil KOCMUYECKHI FOT0-BOCTOU-
Hoit yactu TBepckoit obnactu. UC3 «Jlang-
cat-5, kanan B 6, M= 10,4-12,5 mxm. Uepno-  MC3 «Jlanacar-5, kanan B 6, AL = 10,4-12,5
Oenblit 1BeT. JlaTa cheMKH: 8 HroJis MKM. UepHo-6enblit 1iBeT. JlaTa CheMKH :
1990 roma. Pucynok-BcTaBka: a) TOT e KOC- 9 aBrycra 1990rozna. PucyHok-BcraBka:
MOCHHMMOK I10CJI€ KOHBEPTUPOBAHUS a) TOT k€ KOCMOCHUMOK I10CJI€ KOHBEPTHPO-
B KPAaCHBIN IIBET BAHMS B KPACHBIN I[BET
6)UC3 "Nanpcar-5",6 kaHan,B6.

Aara coeMku: 22 urona 2010ropa.

a) UC3"Nanacar-5",6xaHan, B-6.
Rara cuemnr: Twons 2010roga.
Noroaa: Tcp.so3nyxa=23,1rpag.

Twmaxc.so3ayxa=28,6rpan.
Pexa Bonra (HeaHbxoBCKOe BAXP),
8/n Teepb, TBoabI-Gonee 20rpaa.

Puc. 4. TennoBble KOCMUYECKHE CHUMKHU IOT0-BOCTOYHON YacTeil TBepckoil obnactu B
TIepHOo;] aHOMaTBHO skapkoro Jieta 2010 roma. UC3 «Jlanacar-5», 6kanan, AA=10,4-12,5 MkM.
a) nata ceeMku : 7 urons 2010rona; 6) nara cremku : 22 utonst 2010roma. YcinoBHbie 0603HaYe-

HUs: 1-HaceneHHble MYHKTHL; 2-peKU U 03epa; 3-yyacTku pek TBepubl U TbMbI, I/ie paHee BbISIB-
JIeHbI TEMIIepaTypHbIE aHOMAJINH, HIoNb-aBrycT 1990roaa; 4-o0naka. PucyHnok-BcraBka:
B) cxema T-anomanuii Ha p.p. TBepma u Tema, uronb — aBryct 1990rona. Uuctutyr BHUT'UK.

Munreo CCCP, r.TBeps. B kpacHOM Kpy»KKe BBIJIECIECHbI JIOKAIbHBIE 30HbI HU3KUX TEMIIEPATYpP
PEUHBIX U TPYHTOBBIX BOJL
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KpYHOI MOXGI1HBI
Pexa Teepua Hinke c.Metponasnosckoe,
npabiii Geper.

p.Toma [flenpeccus

1y
N

\

Besecom

Tarovanun

Terponaanoscxoe

T-aHomanu

pTyxmexa p.Teepua
a) hoTocHMMOK NOXGUHBI(RENpecCiy)

Pexa Toha, Hioe ¢.TyTaHs, Henpeccun
npasbiil Geper T-aHoManuu
Kymopauto
npeccusa
Pyseit ﬂe g

Puc. 5. Pexa Tema, Buz u3 kocmoca. Yuactok  Puc. 6. Peka Tsepua, Bua u3s kocmoca. Peu-

pEeKH HUXKe a/1 MocTa y 1. TyTaHb, C BBISB- HOM yJacTok Hioke c. [leTponasioBckoe,
JICHHBIMH TeMIIePaTypHBIMU aHOMAJIHSIMH C BBISIBJICHHBIMU TEMIIEPAaTypHBIMU aHOMAJIHU-
PEUYHBIX U TPYHTOBBIX BOJI (KpaCHBIH IIBET), SIMU PEYHBIX U TPYHTOBBIX BOJ| (KpaCHBIH
utonb-aBryct 1990rona. Pucynok-BcraBka: 1BET), Utoib-aBryct 1990roga. PucyHnoxk-
a) GOTOCHUMOK JIO)KOMHBI (JIeTIpeccuu) Ha BCTaBKa: a) POTOCHUMOK KPYITHOM JT0:KOUHBI

p-TeMa, mipaBsiii Oeper, BOIu3u ¢.Kymopauno (merrpeccun) Ha p.TBepia, npaBblil Oeper,
BOm3u ¢ [lerponaBnoBckoe

IIpocMoTp ™M aHaJW3 TeIIOBBIX KocMHuYeckux cHuMkoB MHWC3
«Jlangcar-8». Bropoi sram.

[Tocne BeiBoga Ha opouty MC3 «Jlannacar-8» B depasie 2013 roga, KoTopbiit
(GYHKIIMOHUPYET IO HACTOSIIIIEE BPEMSI, MOSABUIUCH TPUEMIIEMBbIE JIJIsl HAIITUX UCCIIe-
JIOBaHUH KOCMOCHHUMKHM B nanbHeM HK-nuamasone, mpeacTaBiI€HHbIE HA CauTe:
https://earthexplorer.usgs.gov. YiydineHue KadecTBa TEIIOBOW CHhEMKH C 3TOTO
CIIyTHHUKA 3€MJIM CIOCOOCTBOBAJIO TO OOCTOSTENBCTBO, UTO Ha €ro 0OpTy ObLI yCTa-
HOBJIEH COBPEMEHHBIN CKaHHWpyromuii aByxkaHainbHbli UK-pagunomerp TIRS. B
mpoiiecce Haield padoThl OBUIO MPOCMOTPEHO M MPOAHATH3UPOBAHO MHOMXKECTBO
HK-canmkoB UC3  «Jlanmcar-8», mpeacraBieHHbIXx Ha caiire: https://gis-
lab.infocom. Ho B koHe4HOM uTOTE HamMK OblIa MCIOIB30BAHA OJTHA M3 TAKHX MHO-
rouncieHHbix UK-cbemox Haieit teppuropun MC3 «Jlanacar-8», BhINOJHEHHAS B
utone 2020 roxaa (puc. 7). Ha atux ¢poTOCHUMKAX, JaXkKe NPU HATUYUHU BICOKON 00-
JAYHOCTH B OTAEIBHBIX X YACTSAX, OTYCTIIMBO BBIACIISIIOTCS pa3HbIe MO TUIOMIAIN U
110 CBOEMY IIPOCTUPAHUIO TEMIIEpaTypHbIC aHOMAJIUU Ha CJICIYIOIINX BOJIHBIX 00b-
eKTax.

Pexa Tudmuna. Ha ToM BogHOM 00BEKTE 30HBI TEMIIEPATYPHBIX aHOMAIIUN
Ha 4YepHO-0€JIbIX KOCMOCHUMKAX OTYETIIMBO MPOCTIEIKUBAIOTCS B BUJIE€ TEMHOM TOH-
KOW JIMHUU Ha MPOTSHKEHHBIX PEUYHBIX yuyacTkax: A.MensenkoBo — 1.CKUPKH, Y
n.JIyxaoBo u y c.TpectHa (puc. 7). B KOoHeUHOM UTOTe TOTy4aeTcs, YTO STOT BOJIO-
TOK, [IPY YaCThIX BBIXOJIaX MOJA3EMHBIX BOJ B PyCJIOBOM YaCTU U OME PEKH, OJTHO-
BPEMEHHO XapaKTEePU3YeTCs] HU3KUMHU 3HAYEHUSIMU MHUHUMAIILHOTO MEXEHHOr0 U
MOI3EMHOTO CTOKa (Tab. 2). [[poTHBOPEUNBOCTH JAHHOU CUTYAIIUU MOKHO OOBSIC-
HUTH TeM, 4TO p.TuxBUHA OO IPEHUPYET HU3KOMPOIyKTUBHBIE BOJIOHOCHBIC TO-
PU30HTHI YETBEPTUYHBIX U TEPMCKUX OTIOXKeHmi (puc. 35, 36), mubo Ha HTHX

19



AHOMAJIbHBIX YYaCTKaX TaHHOW PEKU CYILLIECTBYET MOAPYCIOBOM CTOK, KOTOPBIA HE
ONpeaeNsieTcsl THAPOMETpUIECKUMU MeToaMu. COrjlacCHO JIMTOJIOTMYECKUM JIaH-
HBIM, PYCJIO U TIoiiMa peku Tu(UHBI Ha TOM aHOMAaJIbHOM Y4acTKE PEKH, B paiioHe
1.MenBeaKoBO, CIOKEHBI TECKAMH aJUTFOBUAJIBHBIX U JIEAHUKOBBIX OTJIOKEHH 3HA-
YuTEIpHOM MoIHOCTU (puc. 36). Ho B 11000M cityuae moJipycioBOi CTOK Ha 3TOM
BOJIOTOKE HE CTOJIb 3HAUMTENICH, KaK Ha OOJIBIINX U CPETHUX PEKaX, U €CJIH €ro Be-
JUYUHY CYMMHUPOBATh C HM3MEPEHHBIM MUHUMAIbHBIM MEKECHHBIM CTOKOM, TO 00-
1asi pacyeTHas XapakTepUCTHKa MOA3EMHOI0 CTOKA MO-MIPeKHEMY OyeT He OYEHb
6onpioi. [Tpu aHanu3e cxembl THIPOU3OTHUIIC TTOI0TBCKO-MIYKOBCKOTO BOJIOHOC-
HOTO TOPU30HTA 3TOrO pailoHa, TO MOXKHO 3aMETUTh, UTO peKka TUXBHHA HE OKa3bl-
BaeT JIPEHUPYIONIETO BIUSHUS HA TNIyOOKHUE MOJ3EMHbBIE BOJIbI, KOTOPBIE ABUTAIOTCS
B ctopony Momnoru (puc. 306). B Oynymiem, aiis moATBEPKICHUS 3TUX HAYYHBIX
BEpCHil, HEOOXOAUMO MPOBECTH ACTAIBHYIO TMAPOMETPHUUECKYIO ChEMKY, TEPMO-
METPUYECKUE UCCIIEI0OBAHUS, THIPOXUMHUECKOE OMPOOOBAHUE PEUHBIX U MOA3EM-
HBIX BOJI B 3TOM pailOHE.

Pexa MeaBeauna. Ha 3Toil peke HeOOIbIINE MO IUIOMIAIA TEMIEPATYPHBIE
AHOMAJIMM PEYHBIX U IPYHTOBBIX BoA Ha jJeTtHeM MK-kocmocaumke 2020 roma ot-
MEUEHBI Ha CIEAYIONIMX €€ yJacTKax: y ycThs p.CenbHUIA — BONM3U /1.3aMBIThE, U
B paiioHe ycTha p.Kymanka — Bo3ne 1. Mensenuxa (puc. 7). I3BeCTHO Takxe, 4yTo
MEKEHHBII CTOK Ha JaHHOM BOJIOTOKE, TaK e Kak Ha peke Tuduna, xapakrepusy-
€TCSl HEBBICOKUMU 3HAYCHUAMH (Ta0J1. 2), U MOATOMY BBISIBICHHBIE TEMIIEPATYPHbIE
aHOMaJIMM Ha peke MeaBeauiia MOXHO HIACHTUPUIIMPOBATH KaK JIOKAJIbHbBIE
YYaCTKH MOBBIIIEHHOI'O MOA3EMHOT0 MPUTOKA, HO HE KaK 30Hbl NHTEHCUBHOW pa3-
I'Py3KH MOJI3EMHOTO CTOKA.

Pexa MouJiora, BepxHee TeueHue, B paiioHe r.bexenka.

B nmetHuil nepuoa Ha 3TOM BOJOTOKE B MECTAX BbIIIE I'.bexkelka u B palloHe
03.BepectoBo, Ha UK-cHHUMKax B TaJibHEM JUana3oHe HAOII01al0TCS 3HAUYUTEIIbHbBIC
TEeMIIepaTypHbIE aHOMAJIMH PEYHBIX BOJI, YTO CBUIETENBCTBYET O 3HAUUTEIIbHOM BBbI-
KIIMHUBAHUU 37I€Ch MOJA3eMHBIX Boa (puc. 7, 12, 13). CormacHo ruaporeonorude-
CKUM JIJaHHBIM, 3TU BBIXOJIbI BOJ U3 TIYOOKHX BOJIOHOCHBIX FOPU30HTOB MPUYPO-
YeHbl K TJIMHUCTBIM JIETHUKOBBIM OTIOXEeHUsIM (puc. 40), 4To He crnocoOCTByET
(bopMHpPOBaHHUIO 3/1eCh OOJBIIMX 3aMacOB MOA3EMHBIX BOA. Takke M3BECTHO, UTO
peka MoJora B BEpXHEM TEUEHUH, HA YUACTKE UCTOK — B/ MnbUIIMHO, XapakTepu-
3yeTcsl HU3KUMH 3HAYCHHUSIMU MEXEHHOTO CTOKAa, MO MPUYMHE HE3HAYUTEIHbHOIO
MOI3€MHOTO TIPUTOKA U3 TIIYOOKUX MaJOMPOAYKTHBHBIX BOJOHOCHBIX TOPHU30HTOB
YETBEPTUYHBIX M MEPMCKUX OTJIOKeHUH. Heo0X0IMMO OTMETHTB, YTO B HACTOSIIEE
Bpems B r.bexerke u bexxernkom paiione HaOrogaeTcst 1eUIUT BOHBIX PECYPCOB
JUISL X03-TIMThEBOTO BOJIOCHAOKEHHUSA. BMecTe ¢ 3TUM pedHOM CTOK p.MoJioru HuXe
B/T1 nbunuiHO, 3aperyIupoBaH HEOOJIBITUMHU 03€paMU M BOJIOXPAHWIUIIAMU, U TIO
ATOW MPUYMHE HEBO3MOXHO OMPENEIUTh MOA3EMHbIA CTOK HA 3TOM YYacTKE PEKH,
UCIIOJIb3Ysl TPAJULMOHHBIE TUIPOMETpUYeckre MeTobl. ClenyeT Takke yKa3aTh,
YTO 00LIasi MUHEPATIM3ALIMS PYCIIOBBIX BOA peKr MoJiora mpu 0O4eHb MajibIX MEKEH-
HBIX pacxojax BOJbl, y B/l MIbUIIMHO, TOBOJIBHO BbicOKasi — 6osee 800mr/i, 4to
IpUCYIIE AJI NITYyOOKUX MOJ3EMHBIX BO/I.
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IIpocMoTp ¥ aHAIU3 TEMJIOBBIX KOcMUYecknx cHUMKOB UC3 «Jlanacar-
8». Tpermii 3Tam.

B npouecce Hameii paboThl Ha IPEIBIYIIEM dTAle UCCIeI0BaHUI ObLIN HC-
noJyib30BaHbl kocMmoBueomatepuasisl MC3  «Jlanacar-8», mpencraBieHHbIE Ha
caiire: https://earthexplorer.usgs.gov/ [9]. Ha cieayromeM TpeTheM 3Tare HaydHbIX
M3BICKAHUM, 30HBI TEMIIEPATYPHBIX AHOMAJIMN Ha BOJHBIX OOBEKTAX, BBISBIICHHbBIC
Ha Kocmuueckux (otorpadusx B naapHem MK-amamazone, cusiteie B utoHe 2020
rojia, NOJITBEPAMINCH IIOBTOPHO B TEX K€ MecTax Ha pekax Tuduna, Measeauia u
Bepxusiss Mosora, HO yKe MPU UCIOJIb30BAaHUU JAPYTHX Pa3HOBPEMEHHBIX KOCMO-
cauMkoB MC3 «Jlanacar-8» atoro paiiona (puc. 8, 9, 10, 12, 13), nosydeHHBIX C
Jpyroro HHTEpHeT-nopTana: https://apps.sentinel-hub [9]. Ha sTom undopmanmon-
HOM CaiTe MNPEACTaBICHO MHOXECTBO JIPYTHX KOCMOCHHUMKOB 3TOrO CIYTHHKA
3emun B UK-nuamnazone (KkpacHbIN 1BET) AJIs1 HAILIEH TEPPUTOPUU 3a pa3HbIEC TObI,
KOTOPBIE MCTIOB30BaHbI B Hatei padore (puc. 10, 12, 13, 14, 15, 16, 18, 19), urne
BBISABJISIIOTCS] TEMIIEPATYPHBIE aHOMAJIMM Ha IPYTUX y4acTKax PeK U BOJOEMOB HC-
CJIIEyEMOr0 pailoHa.

Pexa MeaBenuua, cpeaHee U HHXKHee Te€UeHHE, YYACTOK C€.3aMbIThe —
noc.Bepxuss Tpouna.

Ha BceM mpoTspkeHUM 3TOTO ydacTka p. MeaBeaullbl Ha MpeacTaBICHHOM
TerioBoM MK-CHUMKE 4eTKO BBIJIEISETCS PEUHOE PYCII0, HO OTCYTCTBYIOT TEMHBIE
KOHTPACTHBIEC TOHA, 3a UCKIIFOUEHUEM paHEe BbIJIEIEHHON T-aHOMAaJIbHOM 30HBI Y C.
3aMbIThs (puc. 10). Ha 3ToM KOCMOCHUMKE BU3YaJbHO OMNPEACISAETCS YCThE PEKU
Jpe3ubl — npuToka p.Mensenuiibl. 31€Ch ke B EPUOJ TTOJIEBOTO 00CIIeTIOBAHUS Jie-
toM 1990 rona, 6611 0OHAPYKEHBI KAPCTOBBIE BOPOHKH, KOTOPhIE HAXOIUINCH HA
y4acTKe MecTa nepecedeHus paHee BoiaeneHHoro auHeamenta (MOMKAID I1TNO
«Anporeonorus», 1990 r.) ¢ pexoit Mensenuna (puc. 11, 11a).

Pexa MoJiora, BepxHee W cpeaHee TedeHHe, Y4acTOK C.MabMuuHO —
n.Maxkcaruxa.

Ha nernux MK-cHuMmKkax, mpencTaBieHHbIX Ha caiTe: https://apps.sentinel-
hub, no-npexxHeMy XOpoII0 BBIJICISIOTCS TeMIIepaTypHble aHOMaluu Ha p.Mosora
BOIM3M T.bexenka u B parioHe o3epa BepectoBo (puc. 12, 13). Ho B To e Bpems
pycio 3toit peku Ha TeraoBoM KC coBepiieHHO HE MPOCIEKHUBACTCS HA yUaCTKe:
03.BepecoBo — c.bopoBckoe (puc. 13). Ha HUXHUX ydyacTkaX MOJIOTCKOTO BOJOTOKA
ee BogHas akBaTopus BHINISANT Ha MK-porocHuMKax crmabo KOHTpacTHOW WM
«pa3MbITOI» naxe B xkapkoe jeto 2021 roga. B Toxke Bpemsi T€THUIM MEKEHHbIN
CTOK p. MoJioru B paitone noc. MakcaTuxa, He Tak U MaJl U COCTABJISIET B CPEIHEM:
Q > 7 — 10 m¥/cek. Bonee MHOTOBOTHOM 3Ta peKka CTAHOBHTCS HMXke 03.BepecToso,
nocyie Mecta BrmajaeHus p.OceHb, ¢ OOIBIIMMHU CBOMMH MpUTOKaMu — p.Meneua u
p.Moroua (puc. 13). Ilo 3Toi mpuyYKMHE BOJIHAs aKBaTOpHsl peKku Mosora — HHXe
YCThSl 3TOTO MOJIOTCKOTO TPHUTOKA, JOJDKHA 3aMETHO BBIACISTHCA Ha JICTHUX
NK-kocMOCHMMKAX, YTO B ICCTBUTEIBLHOCTH HE MMPOUCXOIUT. JJaHHOE 00CTOATEIb-
CTBO MOXET CBUIETEIILCTBOBATH O 00JIee «IPOTPETHIX» U BOBMOMXHO 3aCTOMHBIX BO-
nax p.Ocenu, KOTOpble OOMIIBHO MOJIMUTHIBAIOT peKy Mosora Huxe 03.Bepecoso.
MO>KHO Tak)Ke MPeNoJIOKUTh, YTO Ha 3TOM MOJIOTCKOM y4yacTke: ycThe p.OceHb —
1. bopoBckoe, 1075 TPYHTOBBIX BOJ B OOIIEM MOA3EMHOM MUTAaHUU STON pEKU
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BECbMa 3HAYUTENbHA, U TIPU 3TOM 3TH BOJbl UMEIOT 00Jiee BHICOKYIO TEMIIEPATypYy,
yeM riayOokue nmoazeMHubie Bojbl. K 3ToMy cToUT 100aBUTh, YTO KapTa THAPOU30-
€3 10 3TOMY paliOHy CBHJIETEIBLCTBYET O pa3rpy3ke ri1yOOKHUX MOJ3EMHBIX BOJI Ha
3TOM y4acTke peku Modora (puc. 30, puc. 300). B koHeuHOM UTOTE BCE HAIllX BBI-
CKa3aHHbIE HAYYHbIE BEPCUU TPEOYIOT MPOBEPKU B MOJIEBBIX YCIOBUSX.

HNBaHbKOBCKOE BOAOXPAHUJIMILE.

Ha Bcex 1eTHUX TemIOBbIX KOCMOCHUMKAX MIBaHbKOBCKOTO BOJOXPAaHUIIMILA,
YETKO BBIACNAETCS MO TEMHOMY (DOTOTOHY OCHOBHAsI 4acTh KOHTYpPOB VIBaHBKOB-
ckoro, Bomxckoro u lllommHackoro miecoB (puc. 2, 3, 14), B TOM 4uciie OHA XOPOIIIO
3aMETHBI B TIEpHO1 )kapKoro u 3acyuuiuBoro jeta 2010 roxa (puc. 4). Ho ouepranus
ATUX KPYMHEUIIMNX 3aMBOB VIBaHBKOBCKOTO BOJOXPAHMIIMILA HA MPEICTABICHHBIX
terioBeix KC He Bcerja coBmajaioT ¢ pa3MepamMu Ha Tomorpaduyeckoil kapre
(puc. 14a). Ilpu 5TOM OTJEIBHBIE MAJIbIE 3AJIMBBI U 3aTOHBI COBEPIICHHO HE (PUKCH-
pytores Ha TeroBbix KC. K nprumMepy, He MOTHOCTBIO BBISBISIFOTCS BCSI TOPJIOBUHA
[ITomumHCKOTO 3aJIMBa, 3a1MB OMBIBAIOIIMN 0cTpoB HHU30BKa, a Takke MemKOBCKUI
3aTOH, Kyaa copacbiBaroTcs Temibie Bojibl ¢ Konakosckoit I'POC (puc. 140). Kpome
aToro, Boipkckuit miec Ha yyactke: ¢.l'opogns — o.Hu3oBka, HEUETKO BBIpaXEH Ha
NK-cuumMke nanbHero nuama3ona (puc. 14). Ha Bcex mpuBeIeHHBIX TEIIOBBIX (o-
TOCHUMKaX a0CONIOTHO HE PUKCcUpYIoTCa ycThs pek Jlama, [lloma, MHroxa. ckiro-
yeHueM sBisgercs p.Co3b B HIKHEM CBOEM TE€UEHUH, PYCIO KOTOPOM XOPOIIO Mpo-
cmarpuBaetcs Ha TeroBbix KC. Cnenyer orMeTuTh, yTo ILlommHCKUM 1iec siBis-
€TCsl 0YeHb MEJIKOBOJIHBIM 3aJIUBOM, ¢ riryouHamu — Hep.=1,5-2M., u eciau Obl He
3HAYUTETBHBIN IPUTOK TITyOOKHX MO3EMHBIX BOJI, TO €70 BOJAHBIC MACCHI JIyUIIIE MTPO-
IPEBAINCH COJTHEYHOM PHEPTUEH B JIETHUHN NIEPHO/I, YeM Ha COCEAHMUX Ooiee Tiry0o-
KHUX BOJDKCKHX IJIeCaxX, U UMEIU Tipu 3ToM Oosiee cBeTibie ToHa Ha UK-cHuMKax.

Pexa Boara (Yriamuckoe BOJOXpaHWIHINE), y4acTok: Tr.JlyOHa —
r.Kumps1 — nmoc.beabiii I'opoaok.

JlaHHBIN y4acTOK YTIWUYCKOTO BOJOXPAHUJIMILA COTJIACHO MPEICTAaBICHHOTO
terioBoro KC, cusaroro B utonie 2021 roaa, xapaktepusyeTcsi TeMHbIM (POHOM, Npu
OTCYTCTBHUHU 3aMETHBIX OUEHb KOHTPACTHBIX 30H IO JUTMHE 3TOT0 KPYITHOTO BOJIOEMA
(puc.15).

Pexka Bouara (Yriaumuckoe Baxp.), yuacrok: ¢.Cenunme — ycrbe p.Mease-
auna — r.Kaassun.

Ha srom yuactke Yrimuckoro Bogoxpanwimiia Ha AByx MK-cHumMmkax, cHs-
TBIX B mionb-mecsane 1989 m 2021 romos, OTYETIMBO BBIJCHSIOTCS ITOCTOSHHBIC
KpPYIIHbIE KOHTYPbI TEMIIEPATYPHBIX aHOMAJIUI, PACIIOJIOKEHHBIE B TPEX MECTax: B
paiioHe ycThs p.MeaBeIuiibl U HUXKE MECTa BIaJEHUS 3TOTO BOJKCKOIO MPUTOKA, a
taxke BOm3u r.Kamsasuna (puc. 16, 17). Ha BcraBke (puc. 16a), rie npeacraBiicH
NK-caumok yctes MenBenuubl, cHATBIM B utoHe 2020 roga, pyciao 3TOro BOJIK-
CKOT'O IPUTOKA OTYETIUBO BBIPAXKEHO HA YYACTKE — OT €€ YCThs U ouTu A0 c.CeMe-
HOBCKOE, MPY 3HAYUTEIBHOU TIIyOMHE €ro 3pO3HMOHHOIO Bpe3a B ATUX MecTax. Pa-
Hee, B utoie 1989rona, npu npoBeeHMN KOCMUYECKOW TemioBoM cbemku ¢ MC3
«Kocmoc 1939y, Ob1u BBISIBIICHBI OOJIBIINE TUIOMIAAU C TEMIIEPATYPHBIMU aHOMa-
JUSIMU B HU30BBSIX p.MenBenuiibl, BOau3u c.CEMEHOBCKOE, TJI€ CYIIECTBYET MOIOP
or Yraumuckoro Baxp (puc. 17). JlaHHble aHOMaJIbHbIE 30HBI  OBLIU
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UJIEHTU(PUIIMPOBAHBI KaK BBIXOJIbI ITyOOKMX MoA3eMHBIX BoJ [ 14]. Kak BbIsicHUIIOCH
MO3J/IHEE, 3TO HE COBCEM TaK, a UMEHHO: Ha MOMEHT KOCMUYECKOW CheMKH, KOTOpast
MPOBOAWIACH B MEPUOJ N0k AIHUBOro jeta 1989 roma (tadmn. 1), Ha 3HaUUTENLHON
TEPPUTOPHUH — BOIHM3U YCThs p.MeaBeauiipl, HabIt01aI0Ch HHTCHCHBHOE BHIKJIIMHU-
BaHHWE TPYHTOBBIX BOJ, IPH OOMIHLHOM WX MOANMHUTHIBAHUH aTMOC(EPHBIMU OCaI-
kamu (puc. 17, 17a). B nocienyroniye qecATUIETHS, TAKUE SBJICHUS B TEILUIbIN Ie-
pPHOJI TOJIa HA ATOW TEPPUTOPUU MOTIIM HAOIFOAATHCS HE KAKIbIN IO/, €CIIU CyIUTh
no apyrum UK-canMkam ucciemyemoro pariona (puc. 16a).

Paiion Opunncko-IleTpoBckux o3ep.

B npenenax paiiona OpmuHcKo-IIeTpOBCKOM 03€pHOIl CUCTEMBI Ha JIETHE-
oceHHHX 4epHOo-0enbix NK-kocMocHrMKax OONBIIMHCTBO KPYITHBIX 03€p BBIJIEIS-
I0TCSI TEMHBIM 1IBETOM (pHC. 7, 18), 4TO CBUAECTENBCTBYET O HAIMYUU 3HAUYUTEIh-
HOTO MPUTOKA TITyOOKHUX MOJI3EMHBIX BOJI B 3TH BOJI0eMbl. HO Ha HEKOTOPBIX 03epax
(03.Benukoe, 03.CBetioe), HaOM0gaeTCs 00JIee KOHTPACTHBIE 30HbBI, COIOCTABUMBIE
M0 TUIOTHOCTU (POTOTOHA C TAaKMMHU aHOMAJbHBIMU y4YacTKaMu Ha peke Bosra u
BOJIKCKHMX BOJIOXpaHmwiniax. [IpeanonokuTenbHo, 4TO Ha BCEX ITUX BOJHBIX 00b-
€KTax MPOMCXOJAUT MHTEHCUBHAsA pa3rpy3ka nmoa3zeMHbiX Boj (puc. 18). Ilpu aHa-
JIM3€ CXEMBbI JBUXKEHUS TIIYOOKHX MOA3EMHBIX BOJI 3TOrO pailoHa MOXKHO CJIeNaTh
BBIBOJI, UTO HEKOTOPKIE KPYMHHBIE 03epa — 03.Benukoe, 03.Ceeriioe u T.4., IpEHU-
PYIOT 3HaYUTENBHYIO YaCTh IITyOOKOI0 MOA3EMHOI0 MOTOKA, COPMHUPOBAHHOTO HA
OuYeHb OOJIBIION TUIOMIAN, B TIPEIeiaX BBIJCICHHOIO HAMHU TI0JI3EMHOTO BOJI0cOOpa
Nel, koTOpBI TakKe BKIIOYAET BEPXHIOI YacTh peuHOro OacceitHa Bepxueit Men-
Benuibl (puc. 30, 31). Kak uzBectHo, 6onbimmHcTBO OpirHCcKo-IleTpoBekux o3ep,
PacoJIOKEHHBIX Ha TUIOMIAAN KPYITHOTO 00JIOTHOTO MaccuBa « OpmmHCKUNA Mox»,
ABJISIIOTCSI MEJIKOBOJIHBIMU BoJIoeMaMu. B wactHocTuy, Ha 03.Benukoe u 03.CeeTiioe
cpenuss rryouna cocrasisgetr — Hep.=1,5M., makcumanbHas — 10 3-4 m. [lostomy
Ha 3TUX OOJIBIIUX U MEJTKOBOJHBIX 03€paX MOXKET OTCYTCTBOBATbH JICTHSIS BEPTHU-
KaJIbHasl TeMIlepaTypHas cTpaTuduKaius, KoTopas XapakTepHa JJis ITyOOKHX BO-
JIOEMOB, U KOTJIa TeMIepaTypbl TOBEPXHOCTHBIX U MPUJIOHHBIX CIIOEB 03€PHBIX BOJI
MOTYT 3HAUUTENBHO oTin4aThcs [S]. CornmacHo paHee MPOBEAEHHOMY JIMHEAMEHT-
HOMY aHajin3y MHOTO30HaIBHBIX KC, HEKOTOphIC BbIACICHHBIE (HOTOJIMHEAMEHTHI
nepecekaroT paiion OpmrHCKO-I1eTpOBCKUX 03€p, UTO MOMKET CBUIETEILCTBOBATH
O BO3MOXHBIX TEKTOHHYECKMX HApPYUIEHUSX B TMpeenax JaHHOW TEPpUTOPUU
(puc. 42, 45).

Pexa TBepua, paiion Bos1u3u ce. [lerponasioBckoe.

Kax panee Ob1710 0T™MEYEHO, Ha 3TOM peke y c¢. [lerpomaBnoBckoe, B Hroie-
aBrycte 1990 rona OblTM BBISIBIICHBI TEMIIEPATYPHBIC AaHOMAINH PEYHBIX U TPYHTO-
BbIX BOJ (puc. 6). Ho Ha TeroBsix kocmudecknx caumkax MUC3 «Jlanacar-5» cHs-
ThIX B JieTHU# ieproa 1990 u 2010 ro1oB, UX MECTOMOJIOKEHUE HE OBIIIO BRISIBIICHO.
Ha npyrom 6osee noznuem UK- caumke NC3 «Jlanacar-8», cusitom B utone 2014
rojia, o0MpHas aHoMaibHas 30Ha Ha peke TBepia B paiione c.IlerponasioBckoe,
OTYETIMBO 3aMeTHa (puc. 19).
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UC3 "Nanpcar-8".MK kanan 10. fara coemkn:
15 wionA 2020ropa. Moropa: T Bo3ayxa=23 rpaa (aeks),
Gea ocankos.Peka Bonra-s/n Teeps,T soabi=18rpan.

"\ a) No3uTiB

~

U ceBepo-BocTouHOM uacteit Trepckoit oomactu. UC3 «Jlanncar-8», 10 kanamn,
A=10,3-11,3 mxm, yepHo-6enbrit KC. [lata cpemku: 15utons 2020 roga. a) mo3uTus; 0) Hera-
TUB. Y CIIOBHbIE 0003HaYeHUs: | — HaCEIEeHHbIE MyHKTHI; 2 — YYaCTKH PEK C MOBBIIIEHHBIM MO/~
3€MHBIM TIPUTOKOM, BBIICTICHHBIC TI0 BEICOKOW TUIOTHOCTH (DOTOTOHA; 3 — yYaCTKU PEK C HEBBICO-
KHM IOJA3EMHBIM TPUTOKOM, BBIJICTICHHBIE MO CPEAHEN MIOTHOCTH (POTOTOHA; 4 — MyHKTHI
HaOJIIOZICHUH 32 PEYHBIM CTOKOM; 5 — 03epa; 6 — obyiaka

- T S Sndeinges WC3 "Manpacar-8"

A kaHam10, KpacHbI# LBeT.

. [ata cbeMmku:
i.c# :

P - , : ¥ 20 wioHA 2020 ropa.
=" .

# Mennenxsa 4 o} N httpslfapps.sentinel-hub.com

. Tnpura
T P.

T-aHomanum

a) pexa Measeauua Hinke cen. 3aMbiTbe.
Bua ¢ camonera. »

p.Tu&tma
P Toesma O\
WUC3 "Manpcar-8" T-anomanun
xauan 10,kpacHbin useT
Aarta cbemMku:
29 nwoHAa 2020ropa.
https//apps.sentinel-hub.com

Puc. 8. TemnoBoii KOCMUYECKHII CHUMOK Puc. 9. TennioBoit KOCMUYECKHII CHUMOK PEKU
peku TuxBHHA C BBISIBICHHBIMU T-aHOManmu-  MenBenuilsl ¢ BBISIBICHHBIMU T-aHOMaTUAMU
sIMM PE€UYHBIX BOJ: y ¢. TpecTHa U Ha y4acTke PEUHBIX BOA: y C.3aMBbIThe, U Y ycTbd p.Ky-

n.Menseakoso- n1.Cxupku. UC3 «Jlanacar- maika — Bonns3u n.Mensennxa. UC3 «Jlann-
8», 10kanan, AA=10,3-11,3 MKkM, KpacHBIN cat-8», 10 xanan, AA=10,3-11,3 mxMm, Kpac-

uBet. /lara cremkn : 29 uronsa 2020 roma. HbeIi 11BeT. JlaTta chemku : 20 urons 2020 roaa.
Pucynoxk-BcraBka: a) potorpadus pexu PucyHok-BcTaBka: a) portorpadus peku
Tudwuna, cpennee TeueHue Menseaniia HIKE C.3aMBITBE.

Bun c camostera
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3) oSsopmasl mnaN pem Measemuma
YN0cToK: eTox—noc Beprxas Tpowa

UC3 "Nanpcar-8"
Kanan 10, kpacHbin LBeT.
Hara cuenﬂ
1SuioHs 2020 rofa.
httpsifapps.sentinel-hubicom

5 Imema

Pexa MeaBeauya, -
CPefIHee 1 HUXHEE Teverue,,

yuacTok: c.3ambiTbe-noc.Bepxas Tpouua.

Puc. 10. TemnoBoii KOCMUYECKHI CHUMOK
CPEIHETO M HIDKHETO yJacTka peku MenBe-
JULBL: ¢.3aMbIThe — nIoc. BepxHsasa Tpouna.

HC3 «Jlanacar-8»,10 xanai.

A=10,3-11,3 mxM, KpacHbIil 1iBeT. [laTta

chemku : 19utons 2020 roga. PucyHok-

BCTaBKa: a) 0030pHBIN IU1aH peku Measeauua.

VYuacTok: nucrok—mnoc. Bepxuss Tpouna

22 wiorh 2020‘
n_‘ "layp\%e P

1 Mnlora M
3 " v\uenuui

PHc 12. TennoBol KOCMUYECKHIT CHUMOK
Bepxneit Monoru u paiioHa MEXIypeubs peK
Mosmnora u Measeauna (mo auauu c.Mnbu-
nuHo — ¢. b.Cetkn). UC3 «Jlanmcar-8»,

10 xanan, AA=10,3-11,3MKM, KpacHBIH IBET.
Hara cremkn : 22 urons 2020 roaa.
PucyHok-BcTaBka: a) 0630pHbIi miad p.Mo-
nora (BepXHee TeUeHNe)
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Bonsione
Ceno -

pMeasenna

HonbHuubi

p.lopoaHs
Kaper

3) nonsa pen fpeswa. sirom enagesams & pMesseaisa.
Tero 199%roga.

¥paCHbiM UBETOM Bbigenen! KPCTOBSIE BOPOMIM

Puc. 11. Pexa Mensenuna B pailoHe ycTbs
p-Ape3na. Bun u3z xocmoca. Pucynox-
BCTaBKa: a) ¢pororpadus ycTbeBOro ydyacTtka
peku Jlpe3Ha, BOJIM3H BIaICHUS
B p.Menseauua. Jlero 1990 rona. Kpacusim
LIBETOM BBIJIEJIEHBI KAPCTOBBIE BOPOHKHU

: VI'CB"'naHﬂava",

kawan 10, kpackbii uger. *
[flata cbemku: 20 uioxs 2021 roga.

o itpslappssening-hb

Pycno p. Monoru

He BblpakeHHoe \ *
& Ha UK-cHumKe.

*aBopoacroe

£o M\
v Man«amx

jf»::,

Puc. 13. TennoBo# KOCMHYECKHIT CHUMOK
pexku Mosoru, BepXxHee U CpelHee TeUeHue,
YyacTtok: 03.AAMHoe --nmoc.Makcatuxa.
ne3«Jlanacar-8», 10kanan, AA=10,3-11,3

MKM, KpacHbIi 1BeT. JlaTa cheMku :20

utoHs 2021 roga. PucyHok-BcraBka: a) 00-
30pHbIN IU1aH p.Mosora. Y4acTok:
n.MneunuHo — r.Maxkcaruxa



Puc. 14. TemnoBoit KOCMUYECKHH CHUMOK
paiiona MIBaHbKOBCKOT0 BOAOXPaHMWIINILIA.
NC3 «Jlanacat-8»,10kanan, AA=10,3-
11,3 mMxMm, KpacHBIi 11BeT. [lata cChbeMKH :
Tutons 2014 roga. Pucynku-BcTaBku: a) 00-
30pHBIH Tu1aH MIBaHBKOBCKOTO BAXP.; 0) GoTo-
rpacdust mecta cOpoca momorpeTsix Boj Kona-
koBckoii 'POC B MonikoBckuii 3aiuB VIBaHb-
KOBCKOT'O BIIXD

a) NPHYCTLEBON Y4acTOK i
# Tarowaru

¥ ﬂmwcuot‘ . b\“

& WBaxp (p.Bonra) o
/

\y
¢ AINH //

HC3 Nanacar¥",
Kanan 10,pacyem user.
fara coemn
U wonn 2020ropa

N—"" #c3 “Nauacar-8;

kaHan 10, kpacHbin 4BeT; .
fara | CbeMKH: - ?
¥\ 14'vionel 2021 fodas :;‘ &
. .
hﬂpw‘liﬁs,semnﬂhub com >
Yyactox pexu Bonru:

c.Cennuie~yctoe p.Measeauubi-r. Kanssmy
i
I
o8

Puc. 16. TennoBo#i KOCMHYECKUI CHUMOK
pationa pexu Bonra (Yrimuckoe BogoxpaHu-
nuiie) Ha ydactke: ¢.Cenutie — yctee p.Men-

Beauna — r.Kamasun. UC3 «JlanngcaT-8»,
10kanan, AA=10,3-11,3 MKM, KpacHBIi IBET.
Hata ceemku: 14 urons 2021 roxa. Pucynoxk-
BCTaBKa: a) TETIUIOBOM KOCMHYECKHI CHUMOK
NPUYyCThEeBOM acTu peku Mensenuiia. C3
«Jlanacar-8», 10 kanain. Jlata cheMKH :
24 uronsa 2020roma
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‘a) 0630pHBIN NnaH
Yranuckoro Baxp..
yqacrox:r.nyGHa--r.Kanaau’

WUCS "Nanadar
KaHnan 10, KpacHbIR UBeT.

MBasnuKoscKoe BAXP.

Fuapoysen

Puc. 15. TennoBoi KOCMUUYECKUNA CHUMOK
pexu Boa (Yranuckoe BogoXpaHUIIHILE) HA
yuactke: T./lyOHa — ycThe p.MeaBeauiisl.
HC3 «Jlanacar-8», 10xanan, AA=10,3-
11,3mkM, KpacHbIM 11BET. JlaTa CheMKH :

10 uronst 2021 roga. Pucynok-BcraBka: a) 00-
30pHBIN IUIaH PEKHU Y TVIMYCKOTO BAXP. y4a-
crok: I./lyona — r.Kanssun
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Puc. 17. TennoBoit KOCMUYECKUN CHUMOK
paiioHa ycTbs peku Measeauusl 1 p.Bonra
(Yrmmuckoe Baxp.) y r.Kamssuna. MC3 «Koc-
Moc-1939», Skanan, AA=10,3-11,8 mxm. [lata
chemku: 11 utons 1989 rona. Pucynoxk-
BCTaBKa: a) CXeMa y4acCTKOB BbIKJIMHUBAHUS
T'PYHTOBBIX (PO30BBIH IIBET) U I'TyOOKHUX MO-
3eMHBIX BOJ (KpacHbIN 11BeT). Paiton Yriunu-
CKOTO BOJIOXpaHmIunIIa, BOu3u r.Kanssuna u
yCThsl p.MeaBenuiibi



WUC3 "Manpacar-8" ‘
10 kaHan, Kpang«uBeT.

e
% | a)T0TXe CHUMOI
1 “L  YepHo-benbii. |

flata cbemKi:

a) 0630pHbIi NnaH pen Teepya
y c.Merponasnosckoe

. o:.Caem?a ¢ i
- /

T-koHTpacTHas Bonora :
30Hd A 03.MecouHoe » Y7
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T Palion OpuwwHcko-TleTpoBCKHX

o P S rgorced, o
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o1.CTpaRoRHR o3ep B o] and citben, ol
Paiton OpwuHcko leTposckux o3ep: b
Puc. 18. TemnoBoii KOCMHYECKHI CHUMOK Puc. 19. TemioBoii KOCMHYECKUII CHUMOK
pariona OpmuHcko-ITerpoBckux o3ep. MC3 pexu TBepia, BOau3m c.IlerponasioBckoe.
«Jlaumcar-8», 10kxanan, AA=10,3-11,3 MKM, HC3 «Jlaracar-8», 10 xananx, AA=10,3-
KpacHblil 11BeT. [laTta chemku : 16 uroHs 11,3 MkM, KpacHbI# nBeT. J[ata cheMKH :
2020rona. PucyHku-BcTaBKH: a) TOT K€ CHU- 20 urons 2014 rona. PucyHok-BcTaBka:
MOK, YepHO-0emblii 0) BUI U3 KOCMOca paiioHa  a) 0030pHbIii maH peku TBepua y c. [lerpo-
OpummmHcKo-IleTpoBCckux 03ep IIaBJIOBCKOE

BrisiBjieHMe KPYNHBIX MepeyBJIAKHEHHbIX TePPUTOPUH HA MHOI030-
HAJIbHBIX KOCMHMYECKHX CHUMKAX.

Kak n3BeCTHO, Ha MHOTMX JIETHE-OCEHHUX MHOT'O30HAJIBHBIX KOCMUYECKUX
CHUMKAaX OTYETJIMBO BBIACISIOTCS TEPPUTOPUM C OOJIBIIUM YBIAKHEHHEM TMOYB-
TPYHTOB U BBICOKMM CTOsIHUEM Y] B, 1€ BO3MOXKHO IPOUCXOAUT UHTEHCUBHOE BbI-
KJIMHUWBaHKE TPYHTOBBIX BoJI. Hanbosee nuopmMaTUBHBIMU MaTepuaiaMu JIJIsl 3TUX
1esneil MoryT ObITh (POTOU300pAKEHUS U3 KOCMOCA C HAJIOKEHUEM OTIENIbHBIX Ka-
HaJ0B BUIUMOTO crektpa (puc. 20), unu yepHo-0enbie U uBeTHble JeTHue KC on-
HOT'O CIIEKTpajbHOTO KaHaia (puc. 21). Ha npencraBieHHBIX IBYX MHOTO30HAIBHBIX
kocMocHUMKaX (puc. 20, 21), OTYETIMBO BBISBISAIOTCS YBIQKHCHHBIC TEPPUTOPUHN B
yCcThax pek Mensenuna u Hepib, B Mexxnypeuse pexk Menseauubsl u Mosoru — no
munuu ¢.MnpuimHo — ycrbe p.Jlpesna, y c. b.Cetku., a Takxe BOau3u r.TBepu, B
Mexaypedbe pek Bonru, Tembl, Tepiibl, u B ycThe p.Iommm. [Tpu ananmuse oOmmp-
HOT'O IEPEYBIAKHEHHOIO MaCcCHBAa, PACIOJIIOKEHHOIO B YCThAX pek Mensenuna u
Hepib, BBIACHSIETCS, YTO €r0 KOHTYPBI KOPPETUPYIOTCS ¢ OYEPTAHUSIMH OOJIBIIINUX
YYaCTKOB C MOJTYyOOJIOTHBIM THUIIOM MOYB Ha MOYBEHHOUN KapTe TBEpCcKOoro pernoHa
(puc. 22), ¥ COBMaaOT C TPAHUIIAMH HU3HWH BBIJICICHHBIX HA T€OMOP(OIOTHIECKOM
kapte TBepckoit odbmactm» (puc. 23).
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METEOpOI'IOWILIeCKVIe ycnosua Ha MOMEHT nposeaeHuA KOCMMUUYECKON CbeMKU U B

npeawecrsylowmii nepuog, . m/ct. Teepb. Ta6bnuua 1
Knumatuyeckas CnyTHUK, AaTa CbEMKMU.
XapaKTepucTmka 11C3 <Kocmoc- UC3 «/laHpcaT-5» MNC3 «NaHacat-8»
1939»
11unona 22uiona, 12 nioHs 22uona 20 nioHs, 15,16,19, 19,20utoHA 10,14 nona
1989ropa. 5asrycra 1998roaa 2010ropa. Twvions 20,22 nioHs 2021ropa. 2021 roaa.
1990roaa. 2014 roaa, 2020roaa.
CpeaHemecautas | WioHb: 19.4° Nionb:14,1° Maii: 13,1° Wionb: 17,9° Maii: 15,1° Mait: 10,5 Mait: 13,4° Wiokb: 19,9
Temneparypa Wions: 18,30 V|K)J1b:16,80 l/llom::19,20 Mronb:24,90 l/IIOHb:lS,30 UioHb: 18,60 MioHb: 19,90 ionb: 21,2O
BO34yXa, ™ cp. ABryCT:15,7O Wionb: 20,00
MecsauyHas cymma | WioHb: 84mm MioHb:58MMm Maii: 115mm MioHb: 60mm Mait: 51mm Maii:104mm. Maii: 35mm MioHb: 104mm
0CagKoB, X MM Mionb: 132mm Wionb: 236mm. MioHb:139mm Wionb: 11mm WMioHb: 61mm. | UioHb:85mm. MioHb: 104mm Wionb: 22mm
AgrycT:85mm Wionb:58mm

MpumeyvaHue.B Tabnuue Nel -- meTeogaHHble galoTca ANns OTAenbHbIX BUTKOB 1 3anetoB VC3
"Nanpgcar-5,8", boTomatepmanbl KOTOpPbIX UCNONb3YIOTCA B Hawen paboTe. Knumatnyeckue xa-
PaKTEPUCTUKN B3ATblI M3 apxmBa TBEPCKOro rmapoMeTeoposiormyeckoro uUeHTpa, r.Teepb,HoBo-
TOpXCKas, 27.9TU XXe METEOpPOSNIorMYeckmne XxapakTepucTuku-- cpeaHemMecayHas TemnepaTtypa
BO3yxa U Meca4YHble CyMMbl OCaZIKOB 3a pasHble rofbl pasMelleHbl Ha canTe 3TOM opraHusauuun.
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Hcnonb3yemble HaMu KapTorpaduyecKkue MaTepralibl IPUBOASATCS B «ATiace
Kanmuuaunckoit (Tsepckoit) obmactny, ['VI'K, 1964rox [1]. lpyro# kpymHBIH Mac-
CHUB C BBICOKMM CTOsIHHUEM Y[ B, pacronoXeHHbII B MEXAypeube pek Momora u
Mensenuna (puc. 10, 20), oTau4aercst o CBOUM reoMop(oTIOTUIECKUM U TTIOUBCH-
HBIM yCJIOBHSIM OT YCTBEBBIX Y4acTKOB pek Menseauna n Hepnps. Bo-nepBrix, Ha
JTaHHOW TEPPUTOPHH, B TIPE/IENIax BOJOPA3IEIbHOM YacTu OacceitHoB pek Mosora u
Mengenuua pacroioXkeHbl MPEMMYILIECTBEHHO BO3BBILIEHHOCTH (puc.24), 4TO HE
IIPUBOJIUT 3ECH K 3aCTOI0 IOBEPXHOCTHBIX BOJ. BO-BTOPBIX, B 3TOM MECTHOCTH Mpe-
00J1a1al0T TIeCUaHble U CylecyaHble MOYBbI, 00J1aatoIe MOBBIIIEHHON BOAOIPO-
HUIIAEMOCTBIO0 (pHC. 22). B-TpeTbux, B COOTBETCTBUU CO CXEMOU THIPOU3OIIbE3,
riyOOKHe MOJ3€MHbIE BOJbI JBUTAIOTCS B HampaBlieHUd: B/ WnbpunuHO — B/I
b.CeTkn, B npenenax TEPPUTOPHUH, TIE PACHOJIOKEH ITOT MEpeyBIaKHCHHBIN 3€-
MenbHBIN MaccuB (puc. 20, 30). [IpudeM >TOT moA3EMHBIN BOJHBIN MOTOK Mepece-
KaeT peuHbIe BOJOPA3EIbl THX BOJOTOKOB M 3aXBaThIBACT TEPPUTOPHIO Oaccelina
p.Jpe3na. 3ateM 3TU TIIyOOKHE MOJ3EMHBIE BOJBI, TOCIE MEPECEUECHHS C PEKOM
Mensenuna B paiione B/m. b.Cetku u c.lllyMuiI0BO, IpOI0IKAIOT CBOE JIBIDKCHHE B
cropony Bousru (puc. 30). IIpu Bcem 3TOM BBIJICICHHBIA palilOH MEXAYPEUbS PEK
Momnora u Measeauna, Ha MHOTO30HaJIbHBIX CHUMKAX BBIPAaKE€H TEMHO-CEPBIM LIBeE-
TOM, YTO TOBOPUT O TNOBBIIMIEHHON BIIA)KHOCTH IOYB-TPYHTOB B 3THUX MECTax
(puc. 20). BmecTe ¢ 3TUM Ha TEMJIOBBIX KOCMUYECKUX CHUMKAX 3TOT0 paiioHa 4acTo
MPUCYTCTBYIOT pa3pO3HEHHbIE TeMHBIE PoTOTOHA (pHUC. 12), MOATOMY MOKHO Tpe-
MIOJIOXKUTh, YTO 31ECh MPOUCXOUT «PACCESHHASH pa3rpy3Ka MOI3EMHBIX BOJ.
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Puc. 20. ucranunonHnas ocHoBa TBepckoit
obnactu (dparment). LlenTpanpHas, 10r0-Bo-
CTOYHas, CEBEpHAas U CEBEPO-BOCTOYHAs €€ Ya-
ctu. UC3 «Jlanacar-5», koMOMHAIHS
kananos 7, 4, 2. BCEI'EN. 2009 rox

Puc. 21. JleTHuit MHOTO30HaJIBbHBIN KOCMHYE-
CKHMH CHUMOK ycThbs peku Mensenuisl. 1C3
«Jlanacat-5», kanan 2, (3eneHbIil).
Jata ceemku : 12 uronst 1998 rona
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MouBeHHan kapTa (¢pparmeHT)
TBepckon (KanuHuHckon) o6nacTu.
Atnac KanuHuHckon o6nactun

rYrK.1964r.

YcnosHble 06o3HauYeHUA.
Tunbl nous.

e
s
AepHOBO - NOASOANCTBII
) AEDHORO-C A1A00-0M0AI0NEHHbIII,

©) ILODHOBO-CPOIHG.ONOMI0 NIOHHbIIL.
B) IePHOBO-CHIILHO-ONOZ 3O NEHHB I
a__ s
Nony&onoTHselii.
APTOSUTINC 0T N1eeBbIH W LePHOBO-
RO SONMCTo T neoLI. !
©) TopBAHO-NOAIONNCTO- FrIeeBbIil.
a6

_ BonoTHbIIl.

) TOP(AHO-50N10THBIIH.
©) HNOBAT0-GOMNOTHBII.

[ annesnanesent
MexaHyeckiii coctas
1 MaTepiHCKas nopoAa.

= 73S )8 o " e P °*
s 55 Knun L\ ,g
2l lockoBckasa o6nactb

2

£
=

MecyaHele noyssl

CynecyaHble NOYBbI.

CyrANHICTIE NOYBbI.

CyrniHICcTbIe NOYBbI
HAQ fleccoBIAHBLIX CYrMIHKaX.

FRUHICTBIE NOYBBI
Ha FeAHIIKOBLIX OTIIOXEHIAX.

Puc. 22. IlouBennas kaprta Tsepckoit o6nactu (¢pparment). LlenTpanbHas, 1oro-BOCTO4Hasi, ce-
BEpHasi, ceBepo-BocTouHas ee yacT. Atnac Kamunaunackoit oonactu. I'YI'K, Mocksa. 1964 rox
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Arnac Kanuumuuckon oBnaci.MYTK, 1964 roa.

Puc. 23. I'eomopdonornueckas kapra Tsep-
ckoif obnactu (pparment). LlenTpanbHas,
I0r0-BOCTOYHAs ee JacTh. JlanHbIe U3 «ATinaca
Kanununckoit (TBepckoit) obmactuy. ['eomop-
¢onoruueckue paitoHsl: 1-HU3UHBI C IPEPHIBH-
CTBIM 3aJIeTaHUEM I1e€CKa; 2-HU3UHBI BBICOTOM
10 150m; 3-MopeHHBIC paBHUHBI: 4-CTIaKeH-
HbIH penbed 10 200M; S-MOpeHHbIE TPSIbL;6-
pa3paboTaHHbIE pEUHBbIE AOIHUHBI;, 7-ropoja,
HaCEeJICHHbIE TyHKTHI

Puc. 24. ®usnueckas kapta TBepckoit o0a-

ctu (pparment). LlenTpanbHas, ceBepHas,
CEeBEpPO-BOCTOYHAS M FOTO-BOCTOYHAS
€€ 4yacTu

BrisiBieHHe BpeMEHHbIX BOAOTOKOB M MOBBIILIEHHOI0 MOA3€MHOI0 MPU-
TOKA B PEKH U BOJI0EMBbI € HCI0JIb30BAHMEM BECEHHUX U 3UMHMX MHOT030HAJIb-
HbIX CHUMKOB.

B nanHo# pabGoTe mpejcTaBieH BECEHHUWH MHOTO30HaNbHBIN cHEUMOK MC3
«Sentinel 2L2C» EKA, ¢ komOunanuei kanamos 11,8,2 (puc.25). Ha Hem otuer-
JIUBO TIPOSIBIISIETCS BpEMEHHAs MPOTOKa CoeMUHSIoNIas butrokoBckoe 6010TO € pe-
kol Mensenuna. [Ipruem, BBISBICHHBIM Majblii BOAOTOK HAa BECEHHEM KOCMHYE-
CKOM CHHMKE, TJIe TAK)K€ BO3MOXKEH CKPBITHIN MOAPYCIOBON CTOK, MMOYTH HE OTOO-
pakeH Ha TonorpaduyecKkon KapTe 3Toro paiiona (puc. 25a). [Ipu ucnonszoBanun
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3UMHUX MHOTO30HAJIbHBIX CHUMKOB B HAaIIMX HCCIEAOBAHUSIX, MOKHO KOCBEHHO
ONPEACIUTh UHTEHCUBHOCTh MOJA3EMHOIO MPUTOKA B OT/IEIIbHBIE PEKU U BOJOEMBI
M0 HAJIMYMIO WM OTCYTCTBHIO JIEASHOTO MOKpoBa. Ho mpu 3TOM Hamo y4yuThIBaTh
OTJICTTbHBIC €CTECTBEHHBIC U UCKYCCTBEHHBIE (DaKTOPBI, BIUSIONINE HA JICIOBBIHN pe-
YKUM BOJHBIX 00BEKTOB: HAIMYNE TIEPEKATOB U OBICTPOTOKOB, COPOCHI TETUIBIX X03-
OBITOBBIX CTOKOB, CpabOTKa BOJOXPAHUIIHIINA, OOJIBIITNE ITOMYCKH U3 BEPXHHUX BOJIO-
emoB u T.1. Ha mpuBogumom 3umMaeM kocmuaeckom cHuMke MC3 «Sentinel 2L1Cy,
¢ koMOuHanuen kananoB 11, 8, 2, nabmogatorcs HezaMmep3arommuMu Bomkekuit u
WBanbkoBckuil miieckl IBaHBKOBCKOTO BOJIOXPAHUIIUINA, @ TAKXKE BOAHAS aKBATO-
pusg YTIM4YCKOro BOJOXpaHWINIIA, HAUMHAsS OT YCThs peku Mensenuisl 1o r.Kans-
3UH W HIDKE TI0 TeueHuto (puc. 26). OT4acT 3TO CBA3aHO C OOJBIIUM MOJ3€MHBIM
MPUTOKOM B 3TU KPYITHBIE BOJIHbIE BO0eMbl. HO mpu BceM 3TOM HEOOXOIUMO YUu-
THIBATh PEKUM PAOOTHI TUAPOY3JIOB ATUX KPYIMHBIX BOJOXPAHUIIHINA, BIUSIONIUN HA

MPOIIECC JIET000pa30BaHMSL.
UC3 Sentinel 212A" g
fara ceeMku: 12 Mas 2021 ropa.

KombuHauus kananos 8,4,3.
Cemenogcxge

. 3 \
Y Paion ycTba
..__P:Mensennupt.

'c GMIKNM CTORHUEM
‘YhosHei fpyHTOBbIX
. Bon
Nogocenoso /| Yrauscxoe
s saxp.(p.Bonta)

BpeMmeHHbIA e
BOJOTOK

p6.Myanue

pMyanua

Puc. 25. Becenauniit KOCMUYECKUH CHUMOK Puc. 26. 3uMHNI KOCMUYECKUHA CHUMOK IIE€H-

MIPUYCTHEBOMN YaCTH peKku MeaBenIbl. TPaJIbHOM, CEBEPO-BOCTOYHOMN U FOI0-BOCTOY-
NC3 «Sentinel 2L2A», EKA. KomOunanust ~ Hoii acrteit TBepckoit ooiactu. IC3» Senti-
kaHajoB 8,4,3. Jlata cbeMku :12 mas nel 2L 1C», EKA. KomOunamust kananos 11,
2021 rona. PucyHok-BcTaBka: a) Tonorpagu- 8, 2. Jlata cremku : 10 nexadbps 2020 rona.
YECKUH IJIaH peKu MeaBenuilpl B pailoHe PucyHok-BCcTaBka: a) cpeiHUE 1aThl 3aMep3a-
c. CemenoBckoe TBepckoit obnacTu HUS OTAEbHBIX IIecoB VIBaHBKOBCKOTO

Baxp. [lepuoa HabGmoieHniA:
1946-1969 rr. Hannsie YIMC,1975r.

I'uaposoruyeckue, reojoruyeckue U ruIporeosornieckue ycjaoBus Hc-
cJielyeMoro paioHa.

B npencraBneHHol paboTe MPUBOIUTCS KpaTKas XapaKTEPUCTHKA THIPOJIO-
TMYECKUX, TeOJIOTHYCCKUX M THAPOTCOTOTHIYCCKUX YCIIOBUN M3ydyaeMON TEpPPUTO-
pUH, KOTOPBHIC BIUSIOT HAa (OPMUPOBAHUE MTO3EMHOTO CTOKA Ha OMTMCHIBAEMOM TEP-
putopun. Kak u3BeCTHO, B JaHHOM pailoHE OOJBITUHCTBO PEK XapaKTepU3yeTCs
HU3KUM TIOJI3EMHBIM MPUTOKOM W HEBBICOKMMH 3HAYCHUSMHU JICTHETO W 3WMHETO
CTOKa, II€ MOAYJIb MOJI3EMHOI0 1 MUHUMAJIBHOTO 3UMHEr0 30-THEBHOTO CTOKA CO-
crasuser: gs= 0,3-1,1 n/cex km? (Tabum. 2, puc. 27a, 276). HeBbIcOKHE XapaKTepH-
CTUKH MOA3EMHOI0 U MEXKEHHOTO CTOKa 3TUX PEK OOYCIIOBJIEHBI CIA0bIM MOA3EM-
HBIM [MUTAHUEM B MIEPUObI HU3KOTO CTOKA, HEOJArONPUATHBIMU THIPOre0IoTnye-
CKUMH YCJIOBUSIMU U HEOOJIBIIIUMH BETMUYMHAMHU 3PO3UOHHOTO Bpe3a OOJIBITMHCTBA
pEK, KOTOpBIE COCTAaBISAIOT 3aech MeHee 30-50M. [14]. Bmecre ¢ Tem Ha
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OMKCBIBAEMOW TEPPUTOPHH (IO €€ F0r0-3araIHON U CEBEPHOM IpaHMIIaM), Ha O0LIEM
(oHEe HU3KMX 3HAYEHUI MOA3EMHOT0 CTOKA BCTPEYAIOTCS BOJOTOKH C 00JIee BBICO-
KHMMH CTOKOBBIMH NapaMeTpaMH, I/A€ MOAYJb IMOJ3EMHOTO0 CTOKA COCTaBJISET:
0s> 1,5 n/cex km?. K atM BogoTokaMm oTHOCATcs peku Tema u TBepua, u o3epHas
peka Bomunna (Ta6:1. 2), Ha BogocOopax KOTOPBIX CYIIECTBYIOT Oosiee OjaronpusT-
HbIE rUporeosiornueckue yciaosus [4, 12]. Hapsay ¢ 3STUMU BOAHBIMH OOBEKTaMHU,
Ha JPYTUX MajbIX U CPpeAHUX pekax — Mensenuna, Tuduna u T.4., ¢ HUI3KUMH Ta-
paMeTpaMl MHUHHMAJIbHOTO MEXKEHHOTO M IMOA3EMHOT0 CTOKa, BCTPEUYAIOTCS He-
00JIbIIIKME PEUYHBIC YUYACTKU C MOBBIIICHHBIM TOJI36MHBIM MTPUTOKOM, KOTOPBINA 00Y-
CJIOBJICH BJIMSIHUEM TOJIOKUTEIBHBIX THAPOTEOTIOTUIECKUX (PAKTOPOB HA ATOT MPO-
1ecc B Mpezenax Maioi tepputopuu (puc. 28). OTHOCUTENBHO TIaBHOUW JPEHBI —
p.Bounru, u ee BOgoOXpaHWIUIL, TO HEOOXOAMMO OTMETUTh, YTO JAHHASI PEKa Xapak-
TEPU3yETCs OOJBIIMMHU BEIMYMHAMU SPO3HMOHHOIO Bpe3a M 3HAYUTEIBHOU IiyOu-
HOW JPEHUPYIOMIErO0 BO3JAECHUCTBUS JTOJWHBI Ha NoA3eMHBIE BOAbl. HecMoTpsa Ha
HAJIMYKAE B T'€OJOTMYECKOM pa3pe3e TNIMHUCTBIX BOJOYIOPOB PA3HOM MOIIHOCTH
(puc. 32, 39), pexa Bonara npenupyer riyOokrue BOJOHOCHBIE TOPU3OHTHI, YTO MO/I-
TBEPKAAECTCS XapaKTePOM paclpeAesIeHHs TUAPOU30IIbE3 U THAPABINYECKUX HAIO-
poB B 3TOoM paiioHe (puc. 30). Takxe OoJsiplIO€ BIMSAHUE Ha UHTEHCUBHOCTH pas-
I'PY3KH OJ3EMHBIX BOJ B IIPEEIIAX BOJDKCKOM JTOJIMHBI OKa3bIBAIOT I'€0JIOT0-CTPYK-
TypHbIE (aKTOpPbI, B YACTHOCTH HEOTEKTOHMYECKAsi aKTUBHOCTh HA JJAHHOU TeppH-
topuu [4]. dpyras kpynHas peka UcciaeayeMoro pailona — p. TBepiia, Xxapakrepusy-
€TCSl TEM, YTO €€ BOJHBIN CTOK 3aperyjJupoBaH IOIyCKaMu U3 BBIIIHEBOJIOLKOro
BOJOXPAHWIINILA, U IIPU OOJIBIIMX COPOCHBIX pacxoAax U3 BeIeBonIOLIKOro rupo-
y3J1a €CTECTBEHHBII TEMIIEPATYPHBIA PEXXUM €€ PEYHBIX BOJ MOXKET OBITh HApYILIEH
ATUMH TOINycKaMu. J[aHHBII BOTOTOK XapaKTepHU3yEeTCs BBICOKMMH MapamMeTpaMu
NOJI3EMHOT'0 MPUTOKA B HUKHEM CBOEM TEYEHMH, I'IE MOJYJIM CTOKA COCTaBIISAIOT:
0s >2 1/cex km?. Ha onuceiBaeMoii TeppuTOpHH peka Moora Takxe SBIsSeTCs KpyIl-
HBIM BOJHBIM 00bEKTOM, KOTOpas B CPETHEM U HUKHEM TEUEHHUH APEHUPYET II1y0O0-
KH€ IMOJ3EMHBIE BOJBI, COTJIACHO MPEICTABIECHHBIX CXEM I'MIPOU30IbE3 OTACIBHBIX
BOJOHOCHBIX Topu30HTOB (puc. 30, 300). B BepxHeM TedeHHH MOA3EMHBIN MPUTOK
3TOM PEKW HE3HAUYUTEIEH, 31eCh JIMHEWHBIM MOMAYJb TOA3EMHOIO CTOKA
COCTaBISACT — Jmu< SJ/CEK KM, U TOJBKO B CPEIHEM TEUEHUHU, HUXKE YCTbs
p.Ocenb — y c.Ecbku , moa3emMHbIl CTOK p.MoOJIOTH 3HAYUTENIBHO BO3pPACTAECT —
Omm.=15-20 51/cex KM., HO HE MPEBBIIIAECT ATU MOKA3aTEIN MOJ3EMHOIO CTOKa Ha
p.Bonra, rie o MOTyT COCTaBIATh — Qe >30-40 11/cex kM [14]. B nenom, onuckl-
BAEMBIM PaliOH XapaKTEPU3YETCS YAOBJIETBOPUTEIBHOM T'€OJIOTMYECKOM U TUAPO-
reoJIOTHYECKON N3y4yeHHOCThI0. B mociennue 30-40 et u3gaHO MHOXKECTBO Hay4-
HBIX MOHOTpaduii, TPOU3BOJACTBEHHBIX OTUYETOB U I'E€OJIOTMYECKUX KapT MO 3TOMY
pationy (puc. 29—40). JIoBOJBHO TOJHO ¥ KPAaTKO XapaKTEPUCTUKA MO3EMHBIX BOJI
Ha Tepputopuu OacceiiHa Bepxueit Boarm mana poccHiCKUM THIPOTEOJIOTOM,
n.r-m.H. 3exnepom M.C. UBITAH, MockBa, B ruipOoreojJoru4eckom pasziesie mo-
CJIETHETO HAy4YHO-TIPUKJIAAHOTO TUAposiornueckoro cnpaBounuka, [TH, 2015 r.
[12]. Kak u3BeCTHO, ONUChIBaEMasi TEPPUTOPHS pACIIOIOKEHA B peaenax Pycckoi
mwiatgopmbl 1 MockoBckoi cuHeknu3sl [4]. [peBHuii pensed 3TOil TeppuTOpUu
npeoOpa3oBaH AESATENbHOCTHIO JIEIHUKOB U MIPEJICTABIIAET ceifiyac MOPEHHYIO paB-
HUHY C BO3BBIIIEHHOCTSIMU, YE€PEAYIOIIMMHUCS ¢ MHOTOYUCIEHHBIMU IJIOCKUMU Ya-
CTO 3aMKHYTHIMH TOHWXEHHUSIMH, 3aHATBIMU Oo0JoTaMu M o3zepamu. CoriacHo
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re0JIOTUYECKON U3yYEHHOCTH, 31€Ch KPUCTALIMYECKUE MOPO1bl MOCKOBCKOW CHHE-
KJIM3bI MEPEKPHIBAIOTCS OCAJOYHOM TOJILEH FOPHBIX MOPOJ OOJIBIION MOIIHOCTH,
KOTOpas MPEJCTaBICHA U3BECTHIKAMH U JTIOJIOMUTAMH PA3HBIX KAMEHHOYTOJbHBIX
BO3pACTOB, U OTJIOKEHHUSIMH IIEPMCKOI0, FOPCKOTO, TPHACOBOM U MEJIOBOTO MEPUO-
J0B. B BepxHE# 4acTu reoJIOTMYEcKOoro pa3pesa Ha BCEH TEPPUTOPHUH ITOBCEMECTHO
pacnpocTpaHEHbl YETBEPTUUHBIE OTJIOKEHUS pa3HOM MomHocTu (puc. 32, 34, 36,
37, 38, 39, 40). B ux Tomme B paiione OpmuHCcKo-IIeTpoBCKUX 03ep BCTpeUaroTCs
BOJIbI COBPEMEHHBIX O0JIOTHBIX OTII0KEHUH (puc. 34), 1 0O4€Hb YaCTO BO MHOTMX M€-
CTaxX MPUCYTCTBYIOT BOAHO-JIETHUKOBBIE KOMILJIEKCHI, KOTOPBIE BKIIIOUAIOT (HIIIO-
BUOIIIALIMAIIBHBIE, 03€PHO-JIEAHUKOBBIE U aJUTFOBUAJIbHBIE OTJIOKEHUS. K TaHHBIM
TEHETUYECKUM U CTpaTUrpauuecKMM TOPU30HTaM M KOMIUIEKCAM IPUYpPOYEHBI
HaJBAJIJAUCKUN, BAIJAHCKO-MOCKOBCKUM, MOCKOBCKO-THEIIPOBCKUM, JHEIIPOBCKO-
OKCKHI BOJIOHOCHBIE TOPU30HTHI. BhIllleyKka3aHHbIE MOJI36MHBIE BOJIbI YETBEPTHUY-
HBIX OTJIO’)KEHHI OTMEYEHBI Ha TEPPUTOPUH OacceliHOB pek MenBenuibl 1 Bepxueit
Mouioru, B HU30BbsX p. Bomuunsl u p. Tudgunsl — cpeanee reuenue (puc. 32, 34, 36,
37, 38, 39, 40). BcTpeuaromiyecsi TIOBCEMECTHO JIETHUKOBBIE OTJIOKEHUS ¢l1abo 00-
BOJHEHBI B OTJINYMH OT BOJHOJIEAHUKOBBIX OTIIOKEHUU. TaKkxkKe B Mpeesax nccie-
JyeMOTr'0 paiiOHa MIMPOKO PACHPOCTPAHEHBI IMOA3EMHBIE BOJbI KAMEHHOYTOJIbHBIX
OTJIOKEHUH, KoTopble Omke K Bonre sBisioTcsa yXe MHUHEPATM30BaHHBIMHU BO-
JlaMH, T1y0OKO MOTpy>Kasich MO TONILY 00Jiee MOJObIX ME30-KaliHO30MCKUX OTIIO-
YKEHHI IEPMCKOI0, TPUACOBOTO, IOPCKOT0, MEJIOBOI0, YETBEPTUYHOTO MEPHOJIOB.
B nccnenyemom paiioHE BOJOHOCHBIE TOPU30HTHI IEPMCKUX M TPUACOBBIX OTJIOXKE-
HUM, KOTOpBIE TPUCYTCTBYIOT B OacceitHax pek MenBenuiibl (CpeHee U HUKHEE Te-
yeHue), Bomunnel u Tuxsunbl, Bepxueit Monoru, B paiione OpmuHcko-ITeTpos-
CKHX 03€p, OTIUYAIOTCS OYCHb Majioi BogooOuasHOCThIO (puc. 33, 35, 37, 38, 40).
Pesxe Ha TaHHOI TEPPUTOPHUH BCTPEUAIOTCS MOJ3EMHBIE BOJIbI FOPCKO-MEJIOBBIX OT-
JIO)KEHUH. KOTOPBIE XapaKTEPU3YIOTCS CJIa00M OOBOJHEHHOCTHIO U MPEPHIBUCTHIM
pactipoctpanenueM (puc. 33, 37, 38, 40). OTHOCUTEIHPHO XUMHU3MAa MOJI3EMHBIX BOJT
B HCCIIEIyeMOM pailoHe HEOOXOIMMO OTMETUTh, YTO MOJ3EMHBIE BOJIbI 3aKJIIOUEH-
HbIE B JOIOPCKUX OTJIOXKEHUSX, XapaKTEPU3YIOTCS TIOBBIIIEHHON MUHEpaIU3alueH,
uHorga pocturaromend 50-100r/n. [lpuurHamMu 3TOro SBJISIOTCS 3aTPyIHEHHbBIE
YCIIOBUSI BEPTUKAIBHOTO BOAOOOMEHA MEXIY BOJOHOCHBIMH TOPU30HTAMM, BBI-
3BaHHbIE HAJTUYMEM MOLITHOW TOJIIIY [JIMH IEPMCKOT0, TPHACOBOI0, FOPCKOIO U YET-
BEPTUYHBIX NEPUOJOB [4]. 30Ha MPECHBIX BOJ OXBATHIBAET BOJOHACKIIICHHBIE OTJIO-
YKEHHSI Pa3HbIX I'E€OJIOTMYECKHX BO3pacToB U He mpeBblmiacT 100m. B ceBepHOl n
CEBEPO-BOCTOYHOM YaCTSAX MCCIETyEMOro pailoHa OCHOBHBIMH MCTOYHUKAMH XO03-
MUTHEBOTO BOJOCHAOKEHUS SIBJISIFOTCS MPEUMYILIECTBEHHO BOJIbI YETBEPTUUHBIX, U
YaCTUYHO MEJOBBIX, FOPCKUX M MEPMCKHUX OTJIOKEHUH, B I0Or0-BOCTOYHOW YACTH —
MO/I3€MHBIE BOJIbI KAMEHHOYTOJIBHBIX OTJIOKEHUM.

I'mapoauHamMmnyeckue 0COOEHHOCTH ABMKECHHS MOA3¢MHBIX BO/I HA HCCJIe-
JAyeMOil TeppUTOPHUH.

Ha nipuBeneHHOM KapTe NMbe30METPUYECKON IOBEPXHOCTH, KOTOPasi OXBAThI-
BaeT OOJIBIIYIO YaCTh UCCIIETyEMOro paiioHa, ObLIO BIJIEICHO YEThIPE KOHTYpa, KO-
TOpbIE COOTBETCTBYIOT YACTHBIM IMOJI3€MHBIM BOAOCOOpPaM OTIENbHBIX PEK U BOJO-
xpanwuil (puc.30). [Toxzemusbiit 6acceitn Nel BkirogaeT ieBoOepeKHYIO 4acTh 00-
niero Bogocoopa Bomxkckoro u MBanbkoBckoro miecoB VIBAHBKOBCKOTO BOAOXpa-
HUJINIINA; TOA3EMHBIN O0acceitH Ne2 oxBaThIBaeT peyHbIC BOAOCOOPHI pek TUxBUHA U

33



PuBuna; moazemusiit 6acceiin Ne3 pacrosnokeH B MexXaypeube pek Mosiora u Men-
BEIIMIIa M BKIIOUAET peyHoi OacceiiH p.Jlpe3Ha; moa3zeMHublii 6acceitn Ne4 — B Hero
BXOJIMT JIEBOOEpEkKHAs 4acTh 00IIEro noa3eMHoro Bogocoopa llommuckoro mieca
NBanbkoBckoro Bopoxpanunumia. [Ipu netasbHOM pacCMOTPEHUU CXEMBI MbE30-
METPUYECKUX YPOBHEMN BBISICHSETCS, YTO BBINICYKAa3aHHBIE MOBEPXHOCTHBIE BOJO-
TOKH MOYTH HE OKA3bIBAIOT IPEHUPYIOIIETO BIUSHUS HA JBUKEHUE TOJ3EMHbBIX BOJ-
HBIX ITOTOKOB, KOTOPOE€ HANpaBJICHO OT T'MJAPABIMYECKHUX BOJIOPA3IEIOB K pPEKaM
Bonare unu Moiore (cpennee teuenue). VIckiatoueHueM SIBISIOTCS OTIEIbHBIEC He-
00JIbIIIME YYaCTKH, KOTOPBIE PACIIONOKEeHbI Ha peke MeaBeania — y.c.3aMbIThe, U
BONM3M ycTha pek Kymanka (puc. 30). AHanu3upys pacupeiesieHle THAPOU30Ibe3
B Ipejeiax moj3eMHoro Bojocoopa Nel, MOXHO clenaTh BBIBOJ O TOM, UYTO pas-
rpy3Kka riyOOKuX MOJ3€MHBIX BOJI, C(POPMHUPOBAHHBIX HA 3TOW OYEHb OOJIBIION I1JI0-
aJId, MMPOUCXOIUT B OCHOBHOM B Boipkckuil u IBaHbKOBCKUH T1€CHl IBAaHBKOB-
CKOT'O BOJOXPAaHWIMILA, U YaCTHYHO B KpymnHble 03epa OpmmHcko-IleTpoBckon
o3epHoii cuctemsl (puc. 30, 31). Ha aqpyrom nomzemuom Bogocbope Ne2, rie mpo-
TekaeT peka Tuduna, TBHKEHHE TIIyOOKOTO CTOKA COTJIACHO CXEMbI THIPOU3O0THUIIC,
HarpasjeHo B ctopoHy Mosoru. B npenenax BogocOopa Ne3, rimyOokuii nmoazem-
HBII MTOTOK JBUTAETCS OT BEpXOBBEB p. MoJiora, 3axBaTbiBaeT O6accelit p./pe3Hsl u
BBIXOJUT K p. Mensenuua, u ajnee mociie ee nepeceueHus NpoaonKacT IBHKCHUE
B CTOpPOHY peku Boiira. B KOoHEUHOM HUTOTe CyIECTBYIOIIAs MECTHAS THApOrpadu-
Yyeckas CeTh Ha OOJIbLIEH YacTU HCCIEIyEMON TEPPUTOPHUM MOYTH HE OKA3bIBAET

APCHUPYIOIICTO BOSI[GIZCTBI/ISI Ha FJIY6OKHG IIOA3CMHBIC BOAEI.
Tabmanma 2
Pac4yeTHbIii MOA3EMHBIN CTOK PEeK MCCIEIYeMOro paiioHa 1o JaHHBIM HA0JII01eHUH
Pocrugpomera (YI'MC) u @A «Pocueapa»

p. Measeauia p- Bon- )
p- Ka- p. Tu- YHHa, p- Pu- p- Mo
p- Tema jora.,
Pexka, BoJI- IIMHKa, | (QuHa*- B/II BUI[aA-
B/t Ho- B/1t Hu- B/TI B/
MOCT, Be- B/i Ka- YCThE, Boiry. YCThE,
OMCTBO SUHKH, xomeekoe, | b.Cerk, IIHH «Poc- JIECTHH- «Poc- Hibu-
A YIMC YIMC YIMC g LMHO,
YI'MC | neapay YECTBO HEAPa | g1
YI'MC
[Tmomane
BOIOCOODA, 1800 1160 3900 514 1180 2990 322 396
Fxm?
[epuox 1936-
HaOIIo1€e- 1939, 1956- 1948- 1965- 21.08. 1954- 22.08. | 1941-
HUN. 1956- 1975 T 19751r. | 1980 rr.| 1991r. 1975 rr. 1991 r | 1975 rT.
1975 rr.
Hopwma
HOA3EM- 3,4 0,8 3,1 0,57 1,24 4,7 0,31 0.1
HOT'O CTOKA,
Qm®/cex
PacueTHpIit
MO/IYJIb
1013 M- 1,9 0,7 0,8 1,1 11 1,6 1,0 0,25
HOT'O CTOKA,
g 1/cex km?

[Ipumeuanue: 1) pacueTHbIC XapaKTEPUCTUKH TI0 TIOJI3EMHOMY CTOKY PEK MCCIIEIyeMOTo paiioHa
B3iThI U3 oryera [TU «OueHka BoaHBIX pecypcoB MOCKOBCKOTO apTe3MaHCKOro OacceifHa 1mo
naHHbIM n3ydeHHocTd Ha 01.01.1972 r.». DT ke qanHble ObUIA UCIIOJIB30BaHbI B pab0Te IO TEMe
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057-87 «BpIsIBUTH OYard MHTEHCUBHOW Pasrpy3KH MOA3EMHBIX BOJ JUCTAHIIMOHHBIMUA METOJaMHU
(na nmpumepe Kannnunckoit oonactu)». BHUT'UK, 1990 r. [14].

2) p.Tuduna* — HU3KKUH MUHUMAJILHBIN MEKEHHBIN MECSYHBIA CTOK Ha 3TOH peKe MOATBEPIK/Ia-
€TCsl IKCIIETMIUOHHBIME HcclieqoBanusaMu Teepckoro YI'MC, B xkapkoe neto 1963 roaa, y.n.Ko-
CTpeIIbl, TJIE TUIONIaIb BojocOopa coctaisiia — F=1082 KMZ; pacyeTHbIe CPEAHEMHOTOJIETHUE Xa-
PAKTEPUCTUKH JIETHETO MUHUMAJIBHOTO MECSIYHOT'O CTOKA 110 AaHHbIM TBepckoro YI'MC cocras-

nsnd: pacxon Boasl — Q muH.mec.=0,3 M3/CCK; MOAyJb cToka — q=0.611/cex KM?

3) HU3KHUE XapaKTEPUCTUKU MOI3EMHOTO U MEKEHHOTO MUHUMAJIBHOTO CTOKa p. Mosora (BepxHee
Te4yeHue), 1 p.Menseauiia NoATBEPKAAIUCH B TOCIEAYIOUNX OPUIHATBHBIX THIPOIOTHYECKIX

crpaBoyHMKax [12].
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Puc. 27. ®parMeHThl cXeMaTUYECKUX KapT CPETHEMHOTOJIETHETO MECSIMHOTO MUHUMAJIbHOTO
CTOKa 3a JIETHe-OCeHHUH (a) 1 3uMHMI neprosl (0) ¢ ykazaHHEM MOJYJIS CTOKa — g JI/CeK KM2,
nnst Bogoc6opos, F >2000 km?. I]eHTpanbHas, ceBepHas, CEBEPO-BOCTOUHAS M FOr0-BOCTOYHAS

gyactu TBepckoit obnactu. JIuteparypHslit HCTOUHHK: Pecypchbl moBepXHOCTHBIX BoJ. T.10.

BepxueBomkckuii Oacceitn. ['munpomereonsaar. 1973r.

R A I AR Y <
R AW W Y. n?-,
XL I 777

. "Oenpeccié

30HA MAKCHMATEHOTO
POIHHKOBOIO CTORKA

-~ N

St VLA o
an YIB ., L B) . By e
Ry 1 s

3

7 Fid .
HHaA KpPUB

I ——T— — T 1T 1L 1
I | I I | | I | 1 — T
L1 | 1 | 1 1 1 | | | J
@1 e 23%4Eﬂ5llﬁl 7 H’Isl o |9| O'—IwI ®']11I ®- I1zl ® |13I e |14

Puc. 28. O0o01eHHas cxema MoJA3eMHOr0 MUTAHUS MaJIbIX U CPETHUX peK TBEepCKOro pernoHa
Ha y4acTKaX C MOBBILIICHHBIM MTOI36MHBIM IPUTOKOM [14]. YcioBHble 0603HaueHus: 1 — topd;
2 — IeCKH; 3 — MOpPEHHBIEC CYTVIMHKY; 4 — TJIMHBI, 5 — U3BECTHAKH; 6 — Tajeo10JInHa; 7 — Cy0ak-
BaJIbHAas pa3rpy3Ka MOJ3EMHBIX BOJI; 8§ — HAMpaBJIEHUE JBUKEHUSI MOJ3EMHBIX BOJ. PogHuku:
9 — aucxomsmue; 10 — Bocxoasmue; 11 — spo3nonnsie; 13 — koHTaKTHBIC; 14 — nenpeccroHas

KpuBasl ypoBHEH rpyHTOBBIX BoI (YI'B)
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leonoruyeckas kapTa
ROYETBEPTUUHBIX OTAOKEHUI.
Teepckon obnacTu (pparmenT).
CeBepHas, BOCTOYHAA W foro-
BOCTOYHAA ee YacTu.
BCEIEMW, 2009r.
YenosHble 0603HaueHus.
Feoxpoxononiyeckas
CTPATHIPAPIA OTNOXEHINI.

T e ) )

Ry SN e L

Puc. 29. I'eonornueckas kapra JJ04e€TBEpTUUHBIX 0TJIOKeHUI TBepckoit obnacTu (pparMeHT).
LlenTpanbHas, I0ro-BOCTO4HAs!, CEBEPO-BOCTOYHASI U CEBEPHAsI YACTU €€ TEPPUTOPHUHU.

BCEI'EN. 2009 rox [6]

SApocnaeBckas
o6nacte

B, Kopoxeqna |

a) pexa Messeamua
Palion yorees pek Kywanka u Mewus.

Baxpe EOAOHOGHOTO ropuzoHTa

9 ) | e ~/f = - T
7 Ny opuincko- M N <
\\’ 3 P ot 7 I'lc?.«:';eanlo ¢ b 2
¥ e i p

. <l
BoAxckir T1-1 )] S 'Y/
nnec 1 Komaxoso
3 ! =
OBk \

e o e o B o o i
Puc. 30. Cxema reolorH4ecKux 1 THAPOTreoJOrHUECKUX Pa3pe30B M0 UCCIeyeMOMY paifoHy, C
BbIJIEJICHHBIMU 110 THIPOU30IIbE3aM MoA3eMHbIMU OaccelinaMu: Nel — ieBobepekHast yacTh BO-
noc6opa Bomxckoro u IBaHbKOBCKOTO 1j1ecoB MIBAaHBKOBCKOTO BoAoxpaHuauina; Ne2 — BoJ10-
coopsl pexk Tudunsl, Pusuna; Ne3 — Bogoc6op p.Jlpesnsr; Ned — neBobepexHas 4acTh BogocOopa
TommHckoro mieca IBaHbKOBCKOTO BOJOXPaHUIIMIIA. Y CIIOBHBIE 0003HaUeHus: 1 — rpaHuIa
TBepckoit obsacT; 2 —TpaHUIa TTOI3EMHBIX 0aCCEHHOB, C YKa3aHUEM UX MTOPSIKOBOTO HOMED,
3 — pexu,o03epa; 4 — ruAPOU30Mbe3bl, BRIHECEHHBIE C [ 0CyTapCTBEHHBIX IHJIPOT€0IOTHIECKUX
kapt, M 1:200000; 5 — reonorudeckre mpopuin, UX MOPSIKOBBIA HOMED, YUEPHBINA IBET — I'E0JIO-
rMYecKHe pa3pesbl (Mpopuin), KOPUYHEBBIH LIBET — F€0JIOTHYECKHUE pa3pe3bl (MpoQHIIN) YeTBep-
TUYHBIX OTJIOKEHUH. PUCYHKH-BCTaBKU: a) THAPOU3ONbE3BI KISA3bMHUHCKO-aCCEIbCKOTO BOJOHOC-
HOTO TOpU30HTa B Oacceitne p. Menseauua, paifon yctbeB pek Kymanka u MBuna. B3ste! u3
THIPOreosiorndeckor KapThl, JiucT 0-37-XXV,1967r. [3]; 6) THAPOU30IIbE3HI T1010JTbCKO-MY-
KOBCKOT'O BOJIOHOCHOT'O TOPU30HTA B paiioHe O6acceitHoB pek Tuduna u Boaunna. B3saTel u3 rua-
poreosnoruyeckoro otuera nacruryra BHUT'UK, Teeps, 1990r. [14]
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» Semeusc MIC3 Nanacar-8" WK kasan-11.
Rava cuenn: 15 moren 2020rona.
Moroga: Teasayxa=23pan.(aens)
Pexa Bonea (MBanbyoBcKoe BAXD.)
=9 win Toeps, Teoas=18man,
KOMOCHIBMOK KDACHOTO UBOTA

- Tennoson WMK-cHumMok
TeppuTOpUM MOA3EeMHbIX
...Boaoc6opos [1]u[2]

Puc. 31. TernnoBoi KOCMUYECKUN CHUMOK
(dbparmMeHT), OXBaTHIBAIOITUN TEPPUTOPHIO
no/13eMHbIX BoJocOopoB Ne 1 u Ne 2
(x puc. 30), UC3 «Jlanacar-8», 11kanan,
A=11.5-12,5 mxm. [laTa chemKH : 15 HroHs
2020 roma. KpacHblii 1IBET, MOTYYEH IMyTEM
KOHBEPTHUPOBAHHS YEPHO-0EI0r0 KOCMO-
CHUMKa. Y cloBHbIE 0003HayeHus: 1 — cxe-
MaTU4ecKasi TPaHUIIa TTOI3EMHBIX BOJ0COO0-
POB, C YKa3aHUEM HX MOPSAIKOBOTO HOMEPA;
2 — HaCeJICHHBIE MYHKTHI; 3 — pEKH, 03epa;
4 — y4aCTKU PEK C BbIICTIEHHBIMU TEMIIEpa-
TYPHBIMH aHOMQJIHSIMH Ha TETUIOBBIX KOC-
MUYECKHX CHUMKaX; 5 — obnaka

nocne kouseprawm 4G KC |

Npodpune N1

H G Hm
Fupporeonoruyeckuit paspes MBaHLKOBCKOrO BAXP.
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Hannble MBanbkoBckoit HUC MBMAH
2018rop.
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Puc. 32. TIpodwis I1 1 (x puc. 30). Fuaporeo-
JOTUYECKHi pa3pe3 MIBaHbKOBCKOIO BOJOXpa-
Huuiia, Bomkckuit mec. CtBop y 1.3a00po-
Bbe. Jlanubie BanbkoBckoit HUC
NBITAH,2018 r. [11]. YcnoBHBIE 0003HAYCHHUS:
1-cpeaHeueTBEpTUUHBIN aJUTFOBHANIBHBIN BOJIO-
HOCHBIN TOPU30HT, MECKHU; 2 — MOCKOBCKHH JIe]I-
HUKOBBII c1TaO0BOJOHOCHBIN TOPU30HT, MOPEH-
HBIE CYTJIMHKY ; 3 — THEMPOBCKO-MOCKOBCKHMA
BOJIHOJIETHUKOBBIN MOATOPU30HT, IECKH, Tpa-
BUI, TaJIbKa; 4 — THEMPOBCKAs JICAHUKOBAS
TOJIIA, CYTJIMHKY BaIyHHBIE C THE3aMH TeC-
KOB; 5 — KEJJIOBEH-KUMMEPHIKCKUI BOJIOYIIOP,
[JIMHBI C IPOCIIOSIMU TJIMHUCTBIX MECKOB;
6 — KII3BbMHUHCKO-aCCEIbCKII BOTOHOCHEIH TO-
PHU30HT, JOJIOMUTHI, PEXKE U3BECTHSIKHU, IPOCIOU
mepreneit; 7 — HITY Bomoxpanunuiia; 8 — mpe-
30METPUYECKHE YPOBHU. HAIOPHBIX BOJ B TH/I-
POTEOIOTHYECKUX CKBOXKHHAX
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TeppuTtopus 6acceitHa p.Measeauusi (p.Kywanka, y a.MapwyTtnHo) u OpumHcko-MNeTpoBckue o3epa (CTBOP B 5 KM K ceBepy oT 03.Benukoe).
Mpodpune M 2
Feonornyeckun paspesz no nuHum A-B.
MpunoxeHue K reonoruvyeckon Kkapre,uct 0-37-XXV,
BCEINEN,2011-2017rr.
A i i i
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Puc. 33. IIpoduns I1 2 (k puc.30). 'eonoruveckuii paspes no quaun A-b. [IpunoxkeHue k reoso-
rudeckoi kapre, muct O-37-XXV. BCET'EY, 2011-2017 rr. [3]. YcnoBHBIe 0003HAYCHHUS:

1 — yeTBepTUYHBIE OTIOKEHUS; 2 — FOPCKUE OTIOKECHHUSI, HUKHEKUMMEPKUICKUH SIPYC U HUXKHE-
OKC(OPICKUH TIOIBSAPYC, TIUHBL; 3 — BEPXHEKEIUIOBEHCKUN U CPEIHEKEINIOBSHCKUI O BSIPYCHI,
[JIMHBL, 4 — IEPMCKUE OTJIO0KEHHUSI, TATAPCKUM U aCCEIbCKU SIPYChl, TIMHbBI, aJI€BPUTHL; OTJIOMKE-
HUS BEPXHEro KapOOHa: 5 — HOTMHCKAsl TOJIIIA, TOJIOMUTHL; 6 — IMaBJIOBO-TIOCAICKAs U JPE3HUH-
CKasl TOJIIIM, aMEpPEBCKasi 1 MaJTMHHUKOBCKasl TOJILHN, PYCAaBKUHCKAs U IIEJIKOBCKas TOJIIIH, U3-
BECTHSIKA MEPTeJd, TJINHBI; 7 — JOPOTOMUIIOBCKUM U XaMOBHUYECKHUM TOPU30HTHI, U3BECTHSIKH,

[JIMHBL, MEPreu; 8§ — KPEBIKUHCKUN TOPU30HT, U3BECTHIKU, MEPIeid, TJIMHBI; OTII0XKEHUS Cpell-
Hero kapOoHa: 9 — MAYKOBCKUHN U TTOI0JBCKUM TOPU30OHTHI, U3BECTHSIKH, TOJIOMUTBI, MEPIeII;
10 — xammpckuii TOpU30HT, U3BECTHIKHU, MEPTeIH, INIUHBL; 11 — BepeiicKkuii TOpU30HT, TIIUHBL;

OTJIOKEHUST HUKHETO KapOoHa: 12 — MpOTBUHCKUI, CTEIIEBCKUM, TAPYCCKUI TOPU3OHTHI, U3BECT-
HSKH, JOJOMUTHI; 13 — BEHEBCKUI, MUXaUJIOBCKUM TOPU30HTHI, U3BECTHSIKH, TJIMHBI, aJI€BPUTHI,

necku; 14 — anekCHHCKUM TOPU30HT, TJIMHBI, IECKU

Tepputopus OpumHcko-MeTpoBCKMX o3ep 1 6acceiHa p.MeaseanLbl,cTBOP B 10KM HIKe ycTbsA p.JApesHbl).

Mpodcduneb M 3
Feonoruvyeckuin paspes YeTBEPTUUYHbIX OTIOXEHUI No nNuHumn B-T.
MpunoxeHue K reonornyeckon kaprte,auct 0-37-XXV.
BCEIEN,2011-2017rr.
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Puc. 34. TIpodwuns I1 3 (k puc. 30). DparMeHT reoq0ruH4eckoro pa3pes3a YeTBEPTUYHBIX OTIOKE-
Huit o muanK B — I. [lpunoxkenune k reonormueckoit kapre, muct 0 — 37XXV. BCET'EN,2011 —
2018 rr. [3]. YcnoBHble 0003HaueHUs: 1 — OONOTHBIE OTIOXKEHUS, TOP(], CAPOIIEIH U aJUTIOBH-
aJIbHBIE OTJIOXKEHUS, CYTJIMHKH; 2 — MOCKOBCKHI TOPU30HT, BOAHOJIEHUKOBBIE OTJIOKEHHUS 030B,
raJIeYHUKH, TIIMHBI, 3 — MOCKOBCKHI TOPH30HT, aJUTIOBUAIBHO-(IIOBUOTIISLIMAIBHBIE OTIIOXKE-
HUSI, IECKHU; 4 — MOCKOBCKUI TOPU30HT, BOJHOJIETHUKOBBIE OTJIOKEHUS, IECKH; 5 — HU)KHEBAJI-
JaiCKui TOPU30HT, AJUTFOBUANIbHBIE OTJIOXKEHUS, IECKH; 6 — CpEelIHE — BEpXHEBAIAANCKUI ropu-
30HTBHI, AJUTIOBUANIbHBIE OTIOXKEHHUS, IECKU. 7 — MOCKOBCKUI TOPU30HT, JIEAHUKOBBIE
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OTJIOKEHUSI — MOPEHA, BAIyHHbIE CYTJIMHKH, TECKU; § — THEMPOBCKO-MOCKOBCKUI TOPU30HTHI,
BOJHOJICTHUKOBEIC, aJNTIOBHANILHEIC, 03€PHBIE, OOJIOTHBIE OTIOXKEHHUS, MECKH; 9 — THEMPOBCKUN
TOPU30HT — MOPEHA, JI€THUKOBBIE OTJIOKEHHUSI, BATYHHbIE CYTTUHKY; 10 — 1oueTBepTUUHBIE OT-

JIOKCHUA
Teppuropua 6accenHoB p.BonumnHbl (HUXxHee TedeHue) U p. TUXBUHBI(HUXKHEE U BepXHee TeveHue), ) RUTONOTHECKAR: KONOHKA
ApY 1X 0T p-B
npOCPMHb n4 B CTBOpe B 6KM Bblllle YCTbA,
dparMeHT reonorMyYeckoro paspesa no nuHuu A-B. Nutonoruveckue AaHHbIe BIATHI U3
@ reosioruieckoro paspesa
MpunoxeHue K reonornyeckon kapre,nuct 0-36-XXIV. TocynapcTBeHHON reos. KapTbl
BCEIEM, 2011-2017rr Jncer 0-36-XXIV,Munreo CCCP,1977r.
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Puc. 35. Ilpoduis I1 4 (x puc.30). @parmMeHT reosoruyeckoro paspesa no jgunuu A-b. Ipuno-
JKEHHE K TeoJIorndeckoit kapre, muct 0-36-XXIV. BCETEU, 2011-2018rr. [3]. YcinoBHBIE 000-
3HAUEHUs: | — YeTBEPTUUHBIE OTIIOKEHUS; 2 — BEPXHENEPMCKHUE OTJIOKEHHUSI, TATAPCKUH ApYyC,
TJIMHBI, aJIEBPUTHI; OTJIOKEHHS BEpXHETO KapOoHa: 3 — KIIS3bMHHCKHM,TOPOMUIIOBCKUNA,XaMOB-
HUYECKUI TOPU30HTBI, U3BECTHSKH, NNIMHBI, MEPrein; 4 — KPEBSIKUHCKUAN TOPU30HT, U3BECTHSKH,
Meprenu, TIIMHBL, OTJIOKEHHS CPETHEr0 KapOoHa: 5 — MSUKOBCKUH M MOAO0JIbCKUN TOPU30HTHI,
U3BECTHSIKH, TOJIOMUTBI, MEPrein; 6 — KallMPCKUNA TOPU30HT, U3BECTHSAKH, MEPIelH, ININHBI; 7 —
BEpEMCKUI TOPU30HT, IIIMHBI; OTIIOKEHUS HI)KHEro KapOoHa: 8 — MPOTBUHCKUM, CTEHIEBCKUN U
TapyCCKUM FOPU30HTHI, U3BECTHAKHU, JOJIOMUTHI, MEPreNn; 9 — BEHEBCKUI U MUXAMJIOBCKUN TO-
PHU30HTBI, U3BECTHSKHU, TJIMHBI, a1eBpUTHL; 10 — aNleKCUHCKUI U TYJIbCKUN TOPU3OHTBI, [JIUHBI,
aJIEBPUTHL, IECKHU; 11 — 3aBOJKCKUI TOPU30HT, 10JIOMUTBI, MEPIEN; JEBOHCKUE OTJIOKEHHUS:
12 — pameHckuit sipyc, M3BECTHSAKH, MEPTeJIH, TIUHBI. PUCYHOK — BCTaBKa: a) JIUTOJIOTHYECKAs
KOJIOHKA MO/IPYCIIOBBIX OTJIOXKEHUH pekr BomunHel, B CTBOpE B 6 KM BBIIIE YCThSI.
JIuTonoruyeckue JaHHBIE B3STHI U3 T€OJIOTMUECKOT0 pa3pe3a ['ocy1apcTBEHHON Ie00ornuecKon
kapTthl. JIuct 0-36-XXIV, Munreo CCCP, 1977 1. [3].

39



- - YBenuyeHHble (PparMeHTbl reosnoruyeckoro pasp B MecTax nep:
T p.B: 1 (HiokHee Tewerme), p.TudpmHbl (cp TeyeHne,y o.M € peKamMu U Mm it 5

PP

uyaM ), 1 p. M 1(cp TeyeHue, NpuTok p.Cenbhuuay A.Manbueso) a) pexa TuxsuHa y a.Measeakoso 1 ) pexa THXBIHA, BENNSH

Mpopuns N 5 PaccTomNile A0 yeTwA-45KM Hh AMeneaixa
Paccronme 20 yeiba--57xu

Feonornyeckun paspes YeTBepPTUYHbLIX OTIIOKEHUH MO nNuHuK B-T. figlivi qilv a1y Hu
| 23 Ligliv"" o
aQIv gy o

Mpunoxenue Kk reonoruyeckon kapre 0-36-XXIV
BCErEW,2011-2017rr.

a(TV:s

B) peKa CenbHiya,
BENI3N c.3MeeBoO.
PaccTomume 80 yCThA - 1560

AMeasearoso
Txsina

cmas

=P

y— ROcocke
PTixINE
\  AMeneaixa

— e 2 L o 2 g ¢
al

L R . et R y B

Macwras 9 2 4w

FOpHIOHTaNk HBII

I = I‘ ‘ :Jz | i I’ IN"‘.V. ]4 I re |5 | lu I "]7 | a I. -9 E]10-1-2-‘3E1‘

Puc. 36. IIpoduns I1 5 (k puc. 30). dparMeHT Te0JT0rHYECKOro pa3pes3a YeTBEPTUUHBIX OTIIONKE-
Huit o muann B-T'. TIpunoskenue k reonorunyeckoit kapre, amuct 0-36-XXIV. BCET'EN,2011-
2017 rr. [3]. YcinoBHBIE 0003HaYeHUS: | — ajUIIOBHANIbHBIE OTJIOKEHHUS, IECKHU, CYTJIMHKH; 2 —

HIDKHEBAJITANCKHUIM TOPU30HT, BOJHOJICTHUKOBBIC OTJIONKEHUS, TIECKH, TIIMHBI; 3 — CPEHE U BEPX-

HEBAJJANCKHUI TOPU3OHT, JICAHUKOBBIE OTIIOKEHUS, CYTJIMHKH, TJIMHBI; 4 — CpeIHE U BEpXHEBAJI-

JACKW TOPU30HT, aJUTIOBUAIIbHBIEC OTJIOKEHUS, IECKHU; 5 — HUKHEBAJIAMCKHUI TOPU30HT, BOJI-

HOJIETHUKOBBIE OTJIOKEHUSI MAKCUMAIBHOTO PACIIPOCTPAHEHUS JIEIHUKA, [IECKH, TJIUHBI; 6 — MU-
KYJIMHCKUI TOPU30HT, AJUTFOBUAIBHEIE, 03€PHBIC M OOJIOTHBIC OTIIOKEHUS, IECKH, TJINHBI, aJICB-
pUTHI; 7 — CpeIHE U BEPXHEUETBEPTUYHBIE OTJIOKEHHUSI, MOCKOBCKUI TOPU30HT U BaJAACKUN
MOATOPU30HT, BOTHOJICTHUKOBBIC, aJUTFOBUAJILHBIE, O3EPHBIEC U OOJIOTHBIE OTJIOKEHHUS, TTECKH,

aJeBPUTHI; 8§ — MOCKOBCKUW FOPU30HT, JI€AHUKOBBIE OTJIOKEHUS — MOPEHA, CYTJIMHKU BaJTyHHbIE

C TaNIbKOM; 9 — THETPOBCKO-MOCKOBCKHI TOPU30HTHI, BOJHOJICTHUKOBBIC, AJUTFOBUATIbHBIE, 03€p-

HbI€ U OOJIOTHBIE OTJIOKEHUS, TIECKH, alleBPUTHI; 10 — THEMPOBCKUIA TOPU3OHT, JIETHUKOBHIE OT-

JIO’KEHUSI — MOPEHA, CYTJIMHKY C TaJbKOW U BallyHamu; 11 — HIKHE- U cpeIHEYeTBEPTUUHBIE OT-

noxxeHusi. OKCKO-THEMPOBCKHI TOPU30HTHI, BOJIHONECAHUKOBBIC, AJTIOBUAILHBIE, 03€pHBIE U 00-

JIOTHBIEC OTJIOKEHUSI, IECKH, TJIMHBI, AIEBPUTHI; 12 — OKCKHI TOPU3OHT, JIEAHUKOBBIE OTIIOKECHUS

— MOpEHA, CYTJIMHKYU BalyHHbIE; 13 — OKCKHMIl TOPU30HT, BOJHOJIETHUKOBBIE OTJIOKEHUS, TECKH;

14 — nouerBepTUUHbIE OTIIOXKEHUS. PUCyHKH-BCTaBKU: a), 0), B) — YBEJIMUEHHbIE (DparMEeHTHI reo-

JIOTUYECKOT0 pa3pe3a B MECTax MepeceyeHus ¢ peKaMu U MaJbIMH BOJIOTOKAMU:
a) pexa TuxBuHa y 1.MenBenkoBo; 0) peka TuxsuHa, BOnu3u A.Menenuxa; B) NIpuTok p.Mense-
s, p.CenpHuIa, BOIM3U ¢.3MEeBO
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Mpodunb M 6
Mmaporeonornvyeckun paspes p.Measeauubl Huxe noc.BepxHasa Tpouua.
DPparmMeHT reosfiorm4yeckoro npodguna K rmgporeonornyeckon kaprte,mct 0-37-XXVI
MuHreo PC®CP,1967roa.
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Puc. 37. Ilpoduns I1 6 (x puc. 30). 'maporeonornyeckuii pa3pe3 p. MeaBeauIbl HUXKE TOC.
Bepxuss Tpouna. @parMeHT reosoru4eckoro npoguiist K r’uIporeosiorndeckoil kapre,
muct 0-37-XXVI. I'VIIP Munreo PCOCP, 1967 rox. [3]. YcinoBHbie 0003HaueHUS: | — BEpXHE-
YETBEPTUYHBIN BOJOHOCHBII T'OPU30HT; 2 — BOJbI B MOCKOBCKOI MOPEHE; 3 — MOCKOBCKO-IHE-
IIPOBCKUI BOJOHOCHBIN TOPU30HT; 4 — JHETIPOBCKO-OKCKHUI BOJJOHOCHBIN TOPU30HT; 5 — JAHE-
IIPOBCKHI1 BOJOYNOPHBIM FOPU30HT; 6 — OKCKMI BOAOYIIOPHBIN TOPU30HT; 7 — KHMMHUPHIK —
KEJUIOBEHCKUI BOJAOYIOPHBIN TOPU30HT; 8§ — IEPMCKHE U TPUACOBBIE OTIIOKEHHUS; 9 — KAMEHHO-
YTOJIbHBIE OTJIOXKEHUS. KIII3bMUHCKO-aCCENbCKUI BOJOHOCHBIN OpU30HT; uTosorus: 10 —
necky; 11 — mebeHp U rpaBuit

Iutonorua nMoApycnoBbIX OTNOXEHUAW MO PeyHbIM cTBopaM Measeauubl
M AUTONOTUYeCcKUe KOJTOHKM o OTAeNbHbIM CKBaXWHAM, PacnofnoXeHHbIX Mo Geperam 3Tol peku.

a) p.Meneenmua, . &)p.Mengenmua, &) p.Measennua, ) €xB.1292, &) ckB.1306,
CTBOp e YCTBA crBop ke g lliymnoso cTBOp Hitke YcTbA p.Kymanka _ C-FOF&AN@ . Mﬂﬁﬂnu':l;::eﬂ“u“
DA, Paccionnie Ao VeTbA--55Ku, PaccIoAHie [0 VeTbA- 120K, nes.oeper p.Menpeniiibl ) . :
PaccioAnne 0o veibA-- 18K, Aoy Ao PaccroaHie 80 yerba-- 14, Paccroanie mo yerea--154uu.
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Puc. 38. JIuTonorus noapyciaoBbIX OTI0KEHUN IO PEYHBIM CTBOpaM MeaBeIuIlbl U reoJoruye-
CKHE KOJIOHKH TI0 OTACITHFHBIM CKBaKHHAM, PACIIONIOKEHHBIX MO Oeperam 3Toi peku. J[aHHbIe 1o
JIUTOJIOTUH B3STHI U3 CIIEAYIOMINX UCTOYHUKOB: a) — reoJornueckuii paspes et 0-37-XXVI,
1967ron [3]; 6) — reonorudeckuii paspes, Juct 0-37-XXV, 1966rox [3]; B) — mpoekT «PycIoBbI-
NpSIMUTENbHBIE Pa0OTHI Ha p.MeBenuna B paifoHe a/JopoKHOTro MocTa aBrooporu 1.Iloro-
penbisl-1.Measeauxa» TBepraBTog0p, 1993r.[13]; 1),1),6) — MoHOTpadus «KaTtanor ckBakuH
Ha BoAy», Kanununckas o6nacts. ['mapopesxumuas naptusi, Mocksa, 1960ros [8]
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'Teppwrc;puﬂ GacceHa p.MéABeAuubl ('meuee 're\ieulue,y A.Ménsenuua, npuTtoku: p.B.Myavua,y A.Heknoaoeo,
p-M.Myauua,Beiwe A.JleoHoBo) U p.Bonra, y A.Hoe. Cenuule u Bbiwe noc. Benein Mopoaok.
Mpodoune N7
Feonornvyeckuin paszpes 4YeTBEPTUYHLIX OTIIOXEHUN no nuHuu A-B.
MpunoxeHue K reonornyeckon kaprte, nuct 0-37-XXVI. Hoeasa Bepcus.
BCEIrEMN, 2011-2017rr.

¥ A5enoe, ke noc. Ben. Fopoaok

« =« pBonra (Yrmrickoe BaXp.)
¥ A Hos.Commue

~ -~ pBonra (Yrmmickoe BAXP.)

n1 |wll |2 IIN |3 |u¢lm|4 -m-vuls Ilallv-|6 m7 8 -9 _Wﬂ)nﬁ :]12

Puc. 39. Ilpoduns I1 7 (k puc. 30). ['eonornyeckuii pa3pe3 4eTBEPTUUHBIX OTIIOKESHHM 11O TUHUU
A-bB. IIpunoxxenue k reonorundeckoit kapre, muct 0-37 — XXVI. Hosas Bepcusi. BCEI'EN,2011-
2017rr. [3]. YcnoBHble 0003HaueHUs: | — 00JIOTHBIE OTIOXKEHUS, TOP(D; 2 — HEpacUIEHEHHBbIH
KOMIUIEKC OTJIOKEHHUM, CYTIIMHKY, CYIIECH, IECKU; 3 — aJJIIOBUAJIbHBIE OTJIOKEHUS, IIECKH, CY-
IJIMHKY, TJIMHBL, 4 — MOCKOBCKHM FOPU30HT, BOJHOJIEAHUKOBBIE OTIIOKEHHUS, IIECKH; 5 — Cpe/iHe-
BAJIJANCKHI — BEpXHEBAIANCKUN TOPU30HT, TIECKH, TJIMHBL, 6 — HIPKHEBAJITAUCKUN TOPU30HT,
HECKH, INIUHBL; / — MOCKOBCKMI TOPU30HT, BOJHOJIEITHUKOBBIE OTJIOKEHHUS 030B M KAMOB, I1E€CKHU,
rpaBuii; 8 — MOCKOBCKHI TOPU30HT, JIEAHUKOBBIEC OTIOXKEHUS — MOPEHA, CYTJIMHKU C BaJlyHAMH,
9 — THEeNPOBCKO-MOCKOBCKHM FOPU30HTHI, BOJHOJIETHUKOBbIE, AJIIIFOBUANIbHBIE, 03€pHbIE U 00-
JIOTHBIE OTJIOKEHUS, IECKHU C rpaBueM; 10 — THEMPOBCKUIA TOPH30HT, JIETHUKOBBIE OTIIOKEHHUS,
CYIJIMHKH C TaJibKOM 1 BalyHaMu; 11 — OKCKHIA TOPU30HT, JIETHUKOBBIE OTJIOKEHHS — MOPEHa,
CYTJIMHKH C TaJIbKOH U BayHaMu; 12 — 104eTBEPTUYHBIE OTIIOKEHUS

npoq)"nb n 8 ) NnUTONOrNYecKas KOMoHKa ‘
Mmagporeonoruveckunt paspes p.Mornoru un o3.AiMHoe, noApycnoBkIX OTNOXeHINI1 p.Monorii g
crBope B 1KM Bblle ycTbA p.BONYIIHLL.
B 8 kM. HWXKe r.Bexxeuka. P Y P
- AaHHble N0 NUTONOTII B3ATLI
Hm DprveHT reonornyeckoro Npoduna K ruaporeosornieckon Kapre, 113 reonorieckoro paspesa
18 AR o mcT0-36-XIX.IYUP,1977r. K FMApPOreonoruieckoii KapTe,
N cie g £S
S £ g2 AMET 0-36-XXIV, FYLIP,MuHreo
0<\ s 22 Cke.
160 ’\ g 13 PCOCP,1977r.
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Puc. 40. [Tpodwuns I1 8 (k puc.30). 'maporeonorunueckuii pape3 p.Mosora u 03. AMHUHO, B 8KM
HUKe r.bexenka. parMeHT reoIOTHYecKOro MPOoPUIIst K THAPOTESOIOTHYECKOM KapTe, JINCT
0-36-XIX I'VLIP Muareo PCOCP, 1977 r. [3]. YcnoBHble 0003Ha4YeHUS: | — COBpEMEHHBIH aJj-
JIFOBUAIIbHBIN TOPU30HT; 2 — BEpXHEMOCKOBCKAsI JICTHUKOBASI TOJIIIA, [JIMHBI AICBPUTHI, TICCKH;
3 — HWYKHEMOCKOBCKHI BOJTHO — JICITHUKOBBIN KOMIUICKC, TJIMHBI, aJICBPUTHI, TECKHU; 4 — HI)KHE-
MOCKOBCKAsI JISTHUKOBAsI TOJIIIA, TINHBI, aJICBPUTHI, IECKU; 6 — THETIPOBCKO — MOCKOBCKHIA
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BOJIOHOCHBIN KOMIUIEKC, TJIMHBI, AJICBPUTHI, IECKH; 6 — THEMPOBCKUM JIEITHUKOBBIA BOJIOYIIOP,
CYTJIMHKH BaJIyHHBIE; 7 — BETJIY>KCKas TOJIIIA, TJIMHBI;, 8 — TaTapcKas TOJIIIa, POCJION MECKOB,
[IECYAaHUKOB, aJIEBPUTOB; 9 — KIIA3BMUHCKO-aCCEIBCKUI BOJOHOCHBIN rOpU30HT; 10 — KpeBSKUH-
CKHI1 BOJIOYNOp, TIUHBI; 11 — KACUMOBCKHIT BOJIOHOCHBIN ropu30HT. JluTonmorus: 12 — necku;
13 — mecku ¢ BKIIIOUCHUEM IIEOHS, TPaBUS U TaIbKH; 14 — CyrNIMHKY; 15 — CYTIIMHKY C BKITIOYE-
HUEM Ie0HS, TpaBysl U TalIbKK; 16 — TUHBI(a) U TIIMHBI B cocTaBe Bojoymnopa (0); 17 — gomno-
MUTHI; 18 — U3BeCTHSIKU. PUCYHOK — BCTaBKa: a) JUTOJIOTHYECKasi KOJIOHKA MOAPYCIOBBIX OTIIO-
eHUM pexu MoJiora, B cTBope B 1kM BblIlIe yCThsl p.Bonuunsl. J[aHHbIE 110 JINTOJIOTUN B3SITHI
13 Te0JIOTHYECKOTO pa3pe3a ['ocyapcTBeHHOM I/Teosiornueckor kapThl, tuct 0-36-XXIV,
I'VIP Munreo PCOCP,1977 1. [3]

DoTO/IMHEAMEHTHI BbIIeJIEHHbIe HA MHOT030HAJBbHBIX KOCMHUYECKHX
CHMMKAX M MX CBA3b C pesibe)OM U reoJioro-CTPYKTYPHbIMYU HAPYIIEHUSIMH B
HCCJIEyeMOM paiioHe.

Ha mpencraBnenHoM terioBoM kocMocHuMke MC3 «Jlanacat-8» (kanan 10),
OXBaTBIBAIOIIIEM CEBEPHYIO, CEBEPO-BOCTOUYHYIO U FOrO-BOCTOYHYIO YaCTU TBEPCKOU
00JacT! HaOJII0JAeTCsl COBMAICHHUE OTACIbHBIX YYaCTKOB TEMIIEPATyPHBIX aHOMa-
ot Ha pekax Tepua, Tema, Tuduna, Measeauina, Bepxusis Monora — y r.be-
XKelKa, ¢ paHee BbiAeNeHHbIMU (oToiauHeamenTamMmu B [II'O «Ansporeosorusy,
1990 rox (puc. 41). CornacHo MpeabIAYIINX UCCISOBAHUM, BBIICICHHBIC JTUHEH-
HbIE (POPMBI C OJJUHAKOBOM TJIOTHOCTHIO (POTOTOHA (Oeble MTPUX-TTYHKTUPHI) HA
MHOT'030HAJIBHBIX KOCMOCHUMKaX MOTYT OBITh CBSI3aHBI C TJIYOMHHBIMU T'€0JIOTO-
CTPYKTYpHbIMH HapyueHusmu [ 14]. IIpu 3TOM poiab TEKTOHMYECKUX HAPYLIEHUH B
(GbopMUPOBAHUU MOBBIIIEHHOTO TTOA3€MHOT'0 MIPUTOKA B PEKU U BOJOEMBI IABHO XO-
pomio uzydeHa (puc. 37a). Ho cienyer OTMETUTh, YTO 3aMETHOE TMOJIOKUTEIIBHOE
BIIMSIHUE 3TOTO T'E€0JIOr0-CTPYKTYPHOTo (DakTopa Ha 00bEMBI MOJ3EMHOTO TPUTOKA
B PEKH, 03€pa U BOJOXPAHUIHIIA BO3MOXKHO MPU OJIArOMPUSTHBIX THPOTr€OIOTYe-
CKUX YCIJIOBUSAX: BBICOKAasi BOJOOOMJIBHOCTh W MPOHUIIAEMOCTH BOJOBMEIIAIONTUX
MOpoJ1, MOBbIIIEHHAsT HHOUIbTpaIs aTMochepHbIX ocankoB U T.1. Panee B 1990
roJly B paMKax ImpoBoAUMOI paboTsl 110 TeMe 057-87» BBIABUTH y4acTKHU HHTEHCHB-
HOUM pa3rpy3Kd MO3E€MHBIX BOJ JAUCTAHIHOHHBIMM MeTojamu (Ha npumepe Kanwm-
HUHCKOU o0nacTu)», maptust No6, MOMKAI 'S I1I'O «Ansporeonorus» mpoBeso JIu-
HEaMEHTHBIN aHanu3 TBepckoit 001acTH ¢ UCTIOJIB30BAHUEM MHOTO30HAIBHBIX KOC-
mocHuMKOB MC3 «Jlanacar-2», nata cbeMku — anpenb 1977 roaa [ 14]. Jlanasie ma-
TepHUalbl IMUPOKO MPEACTaBICHBI B 3TOM cTatbe (puc. 42, 43, 44, 45, 46). Kpome
ATOTO B Halllel paboTe o0 0030PHBIM KOCMUYECKUM CHUMKAM U (poTorpadusiM ObLITN
MpOaHaTN3UPOBAHBI 30HBI TEMIEPATYPHBIX aHOMAJIMKA PEUYHBIX BOJ Ha pekax Mej-
Benuua, Tuduna, Teepua u Tema. B O0abIIMHCTBE Clly4aeB TaKue pEUHbIE YYaCTKU
MPUYPOUYEHBI K KPYITHBIM JIMHEUHBIM pelibe()HBIM JICTIPECCUSIM: KPYITHBIC JIOUIHHBI,
JI0>KOUMHBI, CTapullbl U T.J. (pUc. 5, 6, 9a, 47), KOTOpbIE B CBOIO OUEPEIb MOT'YT COB-
najgaTh C paHee BbIIeNeHHBIMH (doTomuHeamenTamu [II'O  «Ansporeonorusy,
1990 rog.
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2) POnk TEKTOHIMECKIIX HAPYLIeHIIT
NPl BOIHIIKHOBEHINII Ovaroe
PA3rPy3Kil NOAIEMHBIX BOA
B PeKI1,030PA,BOAOXPARIANWA

UC3 "Nanacar 8".UK kanan-10. flara cbeMKu:
15 nwHA 2020rona. Moropa: T Bozayxa=23 rpan (AeHsb).
6e3 ocankos.Pexa Bonra-s/n Teeps.T Boasi=18rpan.
J e e ST

W ®
BbipeneHHsie ¢oronuiia'aue|-m=|-
/BO3IMOKHBIe TEKTOHMYeCKNe

D 3

FE= = =]}

= = ) [=]

Puc. 41. BoisiBiieHHBIE TEeMIIEPATypHbIE AHOMAIMH B PEUHBIX BOJIaX HA TEIIOBBIX CHUMKAX
(UC3» Jlanacar-8», 10kanan, AA=10,3-11,3 mxm. Jlata chemku: 15 urons 2020 roga) U uX CBI3b
C paHee BBIJICICHHBIMHU (POTOJIMHEAMEHTaMH Ha MHOTO30HAJIbHBIX KOCMUYECKIX CHUMKaX (Iap-

tust Ne6, MOMKAID, I[II'O «Asporeonorusi», 1990 r). YcnoBHbie 0003HaYeHHS: | — HAaceIeH-
HbIE MMyHKTBI; 2 — PEYHBIC YUYACTKU C TEMIIEPATYPHbIMU aHOMAJUSIMU M C HAHECEHHBIMU CXEMaTH-

yecku poTonmHeameHTaMu (KpacHBIH 1BeT); 3 — o3epa; 4 — oOnaka. PucyHok-BcraBka: a) poib

TEKTOHUYECKHUX HapYIICHUI MTPY BOSHUKHOBEHUH OYaroB pa3rpy3KH MOA3EMHBIX BOJ B PEKH,
03epa, BOJIOXpaHUIIHUIIA. Y CIIOBHBIE 0003HaueHUA: | — TEKTOHHYECKUE HApYIIEHUsT; 2 — BOJIOHOC-

HBIE TOPU30HTHI M KOMILJIEKCHI, U3BECTHSAKH, IOJIOMHUTHI; 3 — BOJIOYIIOPHBIE TOPU3OHTHI;
4 — muHUN HaITpaBJICHUA IBUKCHHA MMOA3CEMHBIX BOI; 5 — HIDKHSA T'paHuLia IPECHBIX BOJ;
6 — MOBEPXHOCTHBIE BOJIOTOKH, BOJOEMBI; 7 — F€OJIOTUYECKHII MHEKC BOJOBMEIIAIOIINX TTOPOT
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Puc. 42. ®oTonuHeaMeHTHI BbIJeNIeHHbIE 110 cekTopam Ne(, 1, 2, 3,5, 6, 7, 8 (a, 0, B, ¢, 1, €) Ha
TEPPUTOPHUU LIEHTPAILHOM, CEBEPHOM, CEBEPO-BOCTOYHOM U FOTO-BOCTOYHOM YacTAX TBepCcKoi
obmactu. [Taptus Ne6, MOMKAID, TIT'O «Asporeornorus», 1990 roa, Ucnonnurenn: Mankux
b.B., llIxapun B.E. [14]. B naaHO0# paboTe UCIIOIH30BaHbI MHOTO30HATIBHBIE KOCMHYECKHE
caumku UC3 «Jlanacar — 2» (BpeMs cheMku — arnpenb 1977 rona), odpadoranusie Ha OOK
«IIporro3» mo mporpamme «Lessay. [Ipumedanne: HoMepa CEKTOPOB BBIJICTICHHBIX TUHEAMEHTOB
JIaHbI COTJIACHO BEJIOMCTBEHHBIX TeXHUUYeCKHX HOpMaTuBOB I1'O «Asporeonorus» 1990 roaa,
KOTOpBIC MOTJIH OBITh M3MeHEHBI 3a Tocieaaune 20-30 jiet, B TOM 9rciie caM MPUHITATT

CEKTOPHOM HyMepaluu

o
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Puc. 43. YBenuuennas cxema ¢oronmuHeameH-  Puc. 44. YBenuuennas cxema oronmnea-

TOB, BBIJICJICHHBIX B paiioHe pek TbMa u MEHTOB, BBIICJICHHBIX B paliloHe peku TBepua,

Teepua. [Taptus Ne6, MOMKAI'D I1I'O BOsm3H c. [lerpomaBnoBckoe. [laptus Ne6,

«Ansporeonorus». Mocksa, 1990roz [14] MOMKD IIT'O «Asporeosnorus». Mocksa,
1990ron [14]

~ MC3"Mawncar 2* -
Janan, Gnummmit UK. 4
Jtata-anpens 1977rona.

Paiton OpluMHcKo-

pflaepua ‘ s ¥ MeTpoBcKux
Teeps 2 ;- ovep:t,

=4

-p T

o

- < s

-

Puc. 45. YBenuuenHnas cxema ¢oronmuHeameH-  Puc. 46. YBenuyennas cxema otonmnnea-
TOB, BbIJICJIEHHBIX B paiioHe TBepu, OpImMH-  MEHTOB, BbIIEJICHHBIX B paiione pek Tuduna
cko-IlerpoBckux o3ep u MiBanbkoBckoro Bo- ¥ Bomuuna. [Taptus Ne6, MOMKAI'D, TII'O

noxpanunuiia. [Taptus Ne6, MOMKAID, «Anporeonorusi». Mocksa, 1990 rox [14]

[IT"O «A3sporeonorus», 1990 rox [14]
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«MpUMep KOMNbIOTOPHON 00pPaboTKM TernnoBbiIXx
YepHo-6esibIX KOCMUYeCKMX CHUMKOB BOAHOW
akBatopum o3.Bankan. ¢ BblaeneHMeM UBeTHbIX
KOHTYPOB. COOTBECTBYIOLWUX onpeAesieHHbIM
WHTepBanam nnoTHocTh ¢potoHa n T BoAbl,,

p,Tuduna

Pacnpeaenexnue temneparyp os.Bankan

Ha OCHOBe AlaHHbIX Teroson UK-cbemkn

MaKcaTHXHHCKHIA Modis//Terra. flata-18 aBrycra 2004 rona
patio http//gis-lab.info

e N\
J CnupOBCKMI \
paitoH

Wurepsanss,
Tipaa.

AaHomanum

Nuxocnaenisckuit
paitoH

Puc. 47. Pexa Tudwuna, Bepxaee u cpeanee te- Puc. 48. [Ipumep komnbproTepHOi 00pabOTKH
yeHue. Bun u3 kocMoca. PaifoH TemMnepaTyp-  TEIIOBBIX YePHO-OEIBIX KOCMHYECKUX CHHM-
HbIX aHOMaJIMIl HA PEYHOM Y4acTKe: KOB BOJIHOM akBaTopuu 03.baiikan, ¢ Bbiaene-
n.MensenkoBo — a1.CKupku HHUEM IBETHBIX KOHTYPOB, COOTBETCTBYIOIINX
orpezeieHHBIM UHTEpBasiaM ()OTOTOHA U
temneparypsl Boasl (T). lara cbemku:
18aBrycra 2004 ropga. http//gis-lab.info

OcHOBHBbIC 3AKOHOMEPHOCTH BO3HMKHOBCHHUSI YYACTKOB IOBBILICHHOIO
MO0/JA3€MHOI0 PUTOKA B PEKH, 03¢Pa U BOAOXPAHWUINIIA, BbISIBJCHHbIC B HALIUX
HCCJIEAOBAHMAX C UCIO0/b30BAHUEM IMCTAHIMOHHBIX METO/10B.

[Ipu ananuze OOJIBIIOrO KOJUYECTBA JIETHUX U OCEHHUX TEIJIOBBIX KOCMUYE-
CKUX CHUMKOB 3a niepuoji: 1989 — 202 1rozp1, ObUTH BBISIBICHBI OOIIHE 3aKOHOMEP-
HOCTHY BO3HUKHOBEHHsI yYACTKOB IOBBILIEHHOTO ITOA3EMHOI0 IIPUTOKA B PEKH, 03€pa
Y BOJOXPaHUJIMILA C UCTIOIb30BaHUEM TOM BUIeOMHPopMaluu. B yactHoCTH, 1TO11-
TBEPKJIECHO, YTO OCHOBHAs pa3rpy3Ka IIOA3EMHBIX BOJ HA JAHHON TEPPUTOPHUU IIPO-
MCXOJUT B INIaBHYIO PETHOHAIBHYIO JIPEeHY — Bouira u BOJKCKHE BOAOXPAHUIUIIA —
MBaHbKOBCKOE U YTIIMUCKOE, B MEHBIIICH cTenieHr — B peku MoJiora (cpegHee Teve-
Hue) u Trepua. O6 3TOM Takke CBUAECTEIBCTBYIOT KapThl THAPOU3O0IBE3 U HAITOPOB
OTZIETIbHBIX BOJIOHOCHBIX FOPU30HTOB, Ha KOTOPBIX JBUYKEHUE TTYyOOKUX MOA3EM-
HBIX BOJI HAIIPABJIEHO K 3TUM KPYIHBIM BOJOTOKaM U BogoeMmam. COracHO Halmm
MCCIIEOBAHUSIM, aKTUBHO MPOLECC PA3rPy3KH MOA3EMHBIX BOJ IMTPOUCXOINUT HA HE-
KOTOPBIX KPYHHBIX 03epax OpmuHCcKO-I1eTpOBCKOM 03€pHOM CUCTEMBI, €CJIN CYUTh
MO0 BBICOKOM IUIOTHOCTH (POTOTOHA WX BOJHBIX akBaTopuid Ha JsetHux MK-
dboTocHumkax. [Tpuyem Ha TeMHOM (hOHE BOJIKCKHUX BOJOXPAHWIIMIN U KPYITHBIX
03€p BHU3YaJbHO BBIIEISIOTCS MHOTAA OoJiee KOHTPACTHbIE YYaCTKU 30H TemIiepa-
TYpPHBIX aHOMAJIMK Ha TEIUIOBBIX KOCMOCHUMKAX, KOTOpble Haubojee HHTEPECHBI B
HAIIUX UCCIIETI0BAHUSX, TOCKOJIBKY X MECTOIOIOKEHHE MOKET COBIAAATh C 00JIb-
IIMMH WM @K€ MOIIHBIMU O4araMy MHTEHCHBHOM pas3rpy3Ku MOJA3EMHBIX BOI. B
Haliel paboTe oueHb 3aMETHBIE IO CBOMM pa3MepaM KOHTYPHI C BBICOKOM TJIOTHO-
CTbIO ()OTOTOHA O3EpPHBIX BOJ ObUIM OTMEUEHBI Ha YTJIMUCKOM BIXp. — B pailoHe
r.Kanssun u y ycres p.Mensenuua, u Ha ozepax Bemukoe u Cernoe. Hapsany c
ATUM B pailOHaX HU3KOT'O MEXEHHOTO U MOJ3€MHOI0 CTOKA U C HEOJIaronpusiTHEIMU
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UAPOTE0JI0OTHYECKUMHU yCaoBUsiMU (Oacceiinbl pek Tuduna, Mensenuiia — UCKITO-
yasi €€ MPUYCTHEBYIO YACTh ), TAKKE HAOJIIOAAIOTCS TEMIIEPATYPHBIE aHOMAJIUU, TIPU-
YPOUYEHHBIC K OTACIBHBIM 3aMETHBIM BBIXOJIaM ITyOOKHX TOI3¢MHBIX BoJI. Ho Takme
pEYHBIC YYACTKU HEIIb3s KBATU(UIIUPOBAThH KaK 30HBl HHTCHCUBHOM Pa3Trpy3KH MO~
3€MHBIX BOJ, T.K. 00BEMBI IMOJI3EMHOI'0 MPUTOKA 37I€Ch HE CTOJIb 3HAUUTENIbHBI, CO-
[JIACHO JIaHHBIM HAOJIIOICHUN 32 MUHUMAJIbHBIM MEKEHHBIM CTOKOM Ha 3THUX BOJO-
Tokax (Tabi. 2). [Ipu mpoBeaeHNN HAIMX UCCIEAOBAHUN OTCYTCTBOBAII TEXHUYE-
CKHMX BO3MOKHOCTH JJIA JIy4lIEH BU3yallM3allMy YYaCTKOB TEMIIEPATYPHBIX aHOMAa-
nu#, BeieneHHbIX HAa MK-cHuMkax. M moatomy B Hamedt pa®oTe sl yaydileHus
BHU3yaJbHOTO BOCIIPUATHS TEMIIEPATYPHBIX aHOMAIUI Ha TETUIOBBIX KOCMOCHUMKAX
JaNbHETo Juara3oHa ObUIM HCIOJIb30BaHBI MPOCThie (hoTorpaduyeckrue MeTOoJ bl
[10]. B manpHeiieM il yTOUHEHHS] MECTOTOJIOKEHHUS BBISIBIIEHHBIX 0YaroB TEM-
nepaTypHbIX aHOMaJIMi Ha IBaHbKOBCKOM M Y TJIIMUCKOM BOAOXPAHUIIUIIAX, HA O3€-
pax Benukoe u CBetiioe, HEOOXOAMMO MPOBECTH JICKTPOHHYIO 00pPabOTKY CyIiie-
ctByromux MK-KOCMOCHUMKOB, ¢ MOCIEAYIOIUIMM BbIJECICHUEM Pa3HBIX IBETHBIX
KOHTYPOB C ONpEACIICHHBIMU HHTEPBAJIAMU TEMIIEPATYPhI O3EPHBIX BOJI. B yacTHO-
CTH, Takasi paboTa MpOBOAMIACK ISl APYTUX KPYMHBIX BOJHBIX 00BekTax Poccum
(puc.48). Kak u3BecTHO, 00JIBIINE PEKU, O3€PA U BOJOXPAHUIIUIIA, TJE COCPEIOTO-
YeHbI OO0JIBIIINE BOJHBIE MACCHI, OTIMYAIOTCS] OT MaJIbIX BOJAHBIX 00OBEKTOB OCOOBIM
u 0ojiee CIOXXHBIM TEMIIEPATYPHBIM PEKUMOM B JIeTHE-OCeHHMM nepuoa. K npu-
Mepy, peka Boura, kotopas 3aperynupoBana BepxHeBoikckuM u Bazy3ckum Bogo-
XpaHWIHILAMU U B parloHe I.TBepu U HUKE HAXOAUTCA B noAnope oT MBaHbKOB-
CKOT'0 BOJIOXPAHWIHILA, XapaKTePU3yETCsI NK3MEHUUBBIM TEMIIEPATYPHBIM PEKUMOM
PEUYHBIX BOJ B JIETHE-OCEHHUM nepuod. [Ipu 3Ttom BoaHbIM cTOK BepxHen Bomruy,
Huxe B/ Ctapuiia u Beiiie r. TBepH , B JIETHE-OCEHHIOIO MEKEHb JJOBOJILHO 3HAYUM-
TeneH, u cocrabiseT — Qcp.>40-50 m%/cek. M3-3a pasnuumii NpoLeccoB HArPEBaHUs
BOJDKCKMX BOJHBIX MAacC COJIHEYHOM DHEPrueu M pa3HOW MHTEHCHUBHOCTH MOJ3EM-
HOT'O IPUTOKA Ha OTACJIBHBIX YUacTKaxX 3TON KPYIMHOU PEKHU, a TAKXKe M3-3a MOCTO-
STHHOTO OBICTPOTO MEPEMEIIICHHS] PYCIOBOTO BOJHOTO MOTOKA BHU3 IO TECUCHUIO U
MPU HAJIMYUU B HEM TypOYJEHTHOIO Mpoliecca, OYeHb TPYAHO HA ATOM OOJIBIIIOM
BOJIOTOKE MO KOCMHYEeCKMM MK-CHMMKaM BBIIEIUTh YYaCTKM MHTEHCHUBHOM pa3-
IPY3KH MOJ3EMHBIX BOJI. [IpnyeM 4acTo Takve aHOMAaJIbHbIE 30HBI BHICOKOTO TO/I-
3€MHOT'O MPUTOKA: YaCThIM BBIXOJI POJHUKOB, OOUJILHOE «BBICAYMBAHUE)» TOI3EM-
HBIX BOJ] ¥ T.J., HA TAKUX OOJBIINX WA CPEIHUX PEKAX MPOSBIIIOTCS B Y3KOH MPH-
OpexHoit mosnoce mupuaor MmeHee 100 M, kKoTopas He GUKCUPYETCS paTuOMETPaMHU
NC3 «Jlanncar-5,8». Haubonee a3hpexTuBHO B 3TUX CITydasix MOXKET ObITh HCTIOJb-
30BaHHE TEIJIOBOM a3POCHEMKH MJIM OECITUIIOTHUKOB C YCTaHOBIICHHOUW MH(pakpac-
HOI anmapatypoi [14]. Ha apyrux BogHbIX 00bE€KTaX — KPYITHBIE 03€pa U BOAOXPa-
HWJIWIIA, TAE MPUCYTCTBYIOT «CTOSTYME» BOABI WM «MEJIEHHO TEKYILHE» O3€pHbIC
BOJIbI, CTAHOBUTCSI BO3MOKHBIM BBIJICJICHUE 30H TeMIepaTypHbIx aHomanuit Ha K-
¢doTocHumMkax. Kak panee orMeuanoch, Ha HEKOTOPbIX KOCMUYECKUX (hoTorpadusx
B TEIUIOBOM JMana3oHe, pyciia OTAENIbHBIX BOJOTOKOB O0TOOpaxkaroTcs ci1abo KOH-
TPACTHBIM CEPBIM LIBETOM U YACTO HE CIUIOLIHOM JIMHUEU, TPEPHIBASCH HA OT/IEIIb-
HbIX ydacTKax. [{0-BUIMMOMY, 3TO CBA3aHO C YBEJIMUYEHUEM MOJIPYCIOBOTO CTOKA Ha
TaKuX JIOKAJbHBIX YYaCTKaX MaJIbIX U CPEIHUX PEK, WM JTy4Ilel IPOTrPEBAEMOCTHIO
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PYCHOBBIX BOJ Ha MEIKOBOJHBIX OTPE3Kax 3THX BOJOTOKOB B JIETHHUM nepuon. W13
IPEABIIYLIErO OIBITA U3BECTHO, YTO MHOTHE BBIBICHHBIE TEMIIEPATYPHBIE aHOMA-
JIMHA TTIOBEPXHOCTHBIX U TPYHTOBBIX BOJ B JAHHOM PalOHE MPUYPOUYEHBI K OTpPHUILA-
TenbHOM (opmam penbeda, r71e BO3MOXKHBI TIyOWHHBIE T€0JIOTO-CTPYKTYpPHBIC
HapyueHus. Ho B 1eHCTBUTENBHOCTH HEOTEKTOHNYECKAsA AKTUBHOCTh HA TEPPUTO-
pun 6acceifHOB peK He BCer/ia MPUBOANUT K (POPMUPOBAHUIO MOBBIIIEHHOTO TIO13EM-
HOT'O CTOKA4, IIOCKOJIBKY, KPOME 3TOr0 MOJIOKHUTEIBHOIO I'e€0JIOr0-CTPYKTYPHOIO
dakTopa, HEOOXOAUMO HaTUYKUE OJArOMPHUSATHBIX TMIPOTEOJIOTMYECKUX YCIOBHIA:
BBICOKasl BOJOOOMIBHOCTh BOJAOBMEINIAIOIINX MTOPOJ, UX MOBBIIECHHBIE (PUIIbTpAIU-
OHHBIE XapaKTEPUCTUKU, aKTUBHASI MHUIbTpaIUsi aTMOC(EpPHBIX OCAIKOB U T.I.
[Ipyn mpoBeaeHUN aHAJIOTHYHBIX MCCIIEIOBAHUM, IJisi OOIIEro MpeICTaBICHUS O
HAIpPABJICHUU JABWKECHUS MOA3EMHBIX BOIHBIX IOTOKOB MCCIEIyEMOr0 panoHa
HEOOXOJMMO UMETh KapThl THAPOU30MbE3 ITyOOKHX BOJOHOCHBIX ropu3oHTOB. Ha
ATUX CXEMAX WM IJIAHAX 10 OYEPTAHMM JINHUM PABHBIX THIPABINYECKUX HAIIOPOB
WM TUIPOU30IIbE3 MOKHO KOCBEHHO CYIUTH O CTEIIEHH APEHUPYIOIIETO BO3JCH-
CTBUSI PEYHBIX BOJOTOKOB Ha MOA3EMHBIE BOJbI, OCOOEHHO B MECTaX MEPECCUCHUI
WU COJIMKEHUI 3TUX W30JIMHUIN C MOBEPXHOCTHBIMU BOJIHBIMU 00beKTaMu (puc. 30,
31). Ho TyT HEOOX0AMMO 3aMETUTh, YTO B OTJEIBHBIX palloHax co ci1aboil Tuapo-
rEOJIOTUYECKOW U3YYEHHOCTBHIO, U30JMHAN THIPABINYECKUX HAIOPOB IMOA3EMHBIX
BOJOHOCHBIX TOPMU30HTOB HA IJIAHAX M KapTaxX MHOI' A MPOBEICHBI CXEMAaTUYECKH, U
HE BCErja TOYHO OTOOPaKaloT PeajbHYI0 KapTUHY JBUKEHUS INIyOOKOIO MOJ3eM-
HOTO ToToKa. [ToaBOs UTOTH Hate paboThl, MOXKHO CHENIaTh OYEHb BAXKHBIN BbI-
BO/I, 8 UYMEHHO, aHOMAJIbHBIC YYACTKN MHTEHCUBHOM Pa3rpy3KH MOJA3EMHBIX HE BO3-
HUKAIOT HA TEPPUTOPHUH PEUHBIX 0ACCEMHOB ¢ HU3KMMU MapaMeTpaMH MO0I36MHOTO
WM MUHUMAJIBLHOTO MEXKEHHOTO CTOKA U TaM TJe MPeo0IaaroT HeOIaronpusiTHbIe
TMIPOTE€0JIOTHYECKUE YCIOBUS. 3/1€CHh KE BO3MOKHBI OT/AEJIBHBIE BBIXOJIbI ITOA3EM-
HBIX BOJI B JIOKAJIbHBIX 30HAX, PEXKE HA MPOTSHKEHHBIX PEYHBIX YUaCTKAX, HO KOTO-
pbI€ HE SBJIAIOTCS O4araMu MHTEHCUBHOM pa3rpy3Ku ri1yOOKUX MOA3EMHBIX BoA. B
OTJIMYMU OT TUX BOJIOTOKOB, HA APYIHX OOJIBIIUX, CPEIHUX pEKaX U OTAEIIbHBIX
MaJbIX PEKax C MOBBILIEHHBIMHU (DOHOBBIMH XapaKTEPUCTUKAMU MOA3EMHOIO U Me-
KEHHOTO CTOKa C OOJIBIION JT0JIE BEPOATHOCTU MOTYT HAOMIOJAThCA KPYIHbBIE U
MOIIHBIE OYaru MHTEHCUBHOW Pa3rpy3KH MOJI3EMHBIX BOJI, KOTOPBIE SBIISIIOTCA OC-
HOBHBIMHM O0BEKTaMH HAILIUX HCCIIEIOBAHUMH.

3akiouenue

[Tpu npoBeieHNN HAYYHBIX H3BICKAaHWN HAMU ObUIO YCTAHOBJICHO, YTO TETLIO-
Bas cheMka C3 «Jlanmcar-8y» siBnsiercs 6omee apdextuHOM 110 cpaBHeHuto ¢ K-
dotoceemroit UC3 «Jlanacar-5», mpu pemieHnn 3a1ad Mo BBISBICHUIO yYaCTKOB
IIOBBILIEHHOT'O ITOA3EMHOI0 NPUTOKA B PEKH, 03€pa U BOJOXpPAaHWINILNA. B HacTos-
11e€e BpeMs TEPPUTOPHUS UCCIIEAYEMOT0 pailoHa MOCTOSIHHO HA0II0JaeTCsl C HECKOJIb-
KHX 3apyOekKHBIX U POCCUMUCKHUX CITYTHUKOB 3eMiii. MaTepuanbl 3TUX KOCMUYECKUX
ChEMOK — TEIUIOBbIE U MHOTO30HAJIbHBIE KOCMHUYECKHE CHUMKH, IMOJIYyYCHHBIE B
JIETHE-OCEHHUM TIEPUO/] PA3HBIX JIET, B Oy IyIlleM MOKHO MCIIOJIb30BaTh B aHAJIOT' Y-
HBIX HAy4YHbBIX HMCCIIEJOBAHUSX, COBMECTHO C OO30PHBIMH I€0JIOTMYECKUMHU, T€O0-
JIOTO-CTPYKTYPHBIMHU, THJIPOTEOJIOTMYECKUMHU, THUIPOJIOTUUECKUMH, (PU3UKO-TEO-
rpauuecKuMu KapTamH, T€0JOTUYECKUMH U TUIPOTe0JIOTMUYECKUMU pa3pe3amu, a
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TaKX€ CXeMaMU JIMHEaMEHTOB, BbIACICHHBIX Pa3IMYHbIMUA MeToaMu. 13 ruaposo-
TUYECKUX MAaTepUajoB 0C000€ BHUMAHKE JIOJDKHO YISSITHCS KapTaM U TaOJTUIHBIM
JAaHHBIM MUHHUMAJIbHOTO MEXEHHOT'O U MOJA3EMHOTO CTOKA PEK, a TaKkKe MPEIbIAY-
IITUM TEXHUYECKUM OTYETaM I10 paHee BBITIOJHEHHBIM THIPOMETPUIECKUM paboTam
HAa pPEKax M3y4aeMoro paiioHa B IEPUOJ HU3KOTO CTOKA.

B KOHEYHOM WTOre BCA MOIMYYEHHAs TUAPOJIOTUYECKAs] U TUAPOTEOJIOruye-
ckasi “H(pOpMAaIUs MMO3BOJISET HA MPEIBAPUTEIHLHOM dTaIle OICHUTH MEPCIICKTHUBBI
BO3HUMKHOBEHUSI 0YaroB MHTEHCUBHOM pa3rpy3KH MOJ3EMHBIX BOJ Ha UCCIEAYEMOM
Teppuropun. Kak panee ymoMHHaJIOCh, METEOPOJIOTHYECKUE (PAKTOPHI 3HAYUTEIHHO
BJIMSIIOT HA YCJIOBUSI ChEMKH M3 KOCMOCA B Pa3HbIX JHarna3zoHax crekTpa. B qobom
ciyyae, npu aHanuze QgoroMarepuanoB kocmuuecko MK-cbemkn HeoOXomumo
3HAHHUE OTACJBHBIX KIIMMATUYECKUX U THAPOJIOTMYECKUX XapPAaKTEPUCTUK HA MO-
MEHT ChbEMKH U B MPEANIECCTBYIOIIHIA TEPHO/I, B KOTOPBIE BXOJAT: 00JIa4HOCTh, TEM-
neparypa Bo3ayxa, aTMOc(epHble 0CaJKH, BIaKHOCTh MOYBBI, YPOBHU I'PYHTOBBIX
BOA U T.n. Mcnonb30BaHHE KOCMHYECKMX CHUMKOB nanbHero MK-amamazona B
HAIIMX WCCIIEAOBAHUAX SIBISICTCS MPSMBIM U CAMBIM KOPOTKHM METOJOM PENICHUS
Haie 3agaun. Ho BMecTe ¢ TeM, 3TOT Coco0, u3-3a HEJIOCTATOYHOTO pa3peIIeHus
TEIUIOBOM KOCMUYECKOM ChEMKH, HE BO BCEX CIIy4YasiX MO3BOJISICT BBIABUTH YUaCTKHU
MOBBIIIIEHHON Pa3rpy3KH MOJI3EMHBIX BOJI, 0COOCHHO Ha OYEHb KPYIHBIX U CPETHUX
pekax. B mpoiiecce mpoBeieHrs aHAJIOTHYHBIX HAYYHBIX pa0oT AJis JIy4Ilieil Bu3ya-
JU3alMKA U300pAKEHUN TEeMIIepaTypHbIX aHOMaJui Ha TEIUIOBBIX KOCMHUYECKHX
CHUMKAaX HE00X0IMMO MaKCUMAJIbHO UCTIOIh30BaTh COBPEMEHHBIE METO/IbI UX JJICK-
TPOHHON 00pabOTKH.

B kOHe4HOM HTOre pe3ynbTaTbl HAIIMX HUCCICAOBAHUN, C BBIAECICHHBIMU
y4aCTKaMHM TEMIIEPATypHbIX AaHOMAJMKA pEYHbIX W O3epHbIX BoJ Ha HK-
(OTOCHUMKAX, MOTYT OBITh UCITOJIB30BAHBI B OYIyIIIeM IIPH MTPOBEACHUH MEKEHHOM
TUAPOMETPUUECKON CheMKHU, THIPOTCOXUMUUECKOTO ONPOOOBAHUS, TEPMOMETPHUYEC-
CKUX Y KOHIYKTOMETPUUYECKUX HCCIEAOBAHMI HA PEKax, 03epax M BOJOXPAHUIIU-
1ax MU3y4aeMoro peruoHa.
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