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Poccunckue «Mupbl» npudbIAn Ha
XeHeBcKoe o3epo | Les submersibles
russes MIR sont arrivés sur le Lac Léman

ABTop: Onbra KOpkunHa, Jie byepe , 01.06.2011.

Poccunckunm "Mup-1" B nopTy J1€ byBspe, B genbTe PoHbl (NashaGazeta.ch)

MNpoexaB 6onee 1500 knnomeTpoB Mo 3emie, oT KanmHnHrpaga o LWesenuapuu,
rnybokoBoaHble annapaTbl MHCTUTYTa okeaHonornm PAH obocHoBanuce B nopTy J1€ byBpe,
rae kKoMaHza poCcCUNCKUX CNeumasncToB roOTOBUT UX K MOrPy>KeHUo B 03epo. Hay4HbIn
npoekT élémo nog arnpon ®epgepasbHON NONTEXHUYECKON LLIKObI JTO3aHHbI MOXXET
CTapToBaThb.

Apres avoir parcouru plus de 1500 km de Kaliningrad jusqu'a la frontiere suisse, les
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submersibles MIR de I'Institut de I'Océanologie de I'Académie des sciences de Russie se
sont amarrés au port du Bouveret. L'équipe des spécialistes russes les prépare pour
I'exploration du Léman dans le cadre du programme élémo, dirigé par I'EPFL.

Les submersibles russes MIR sont arrivés sur le Lac Léman

«Hawa lNaseTta.ch» yXe paccka3biBasia NnogpobHO 0 MeXxAyHapOAHOM Hay4HO-
nccnenoBaTeNIbCKOM NpoeKkTe €lémo, OCyLeCcTB/IEHNE KOTOPOro CTasno BO3MOXHbIM
bnaronaps No4yeTHOMYy KOHCYNbLCTBY Poccmu B Jlo3aHHe 1 hapMaueBTUYeCKON KOMMaHun
Ferring Pharmaceuticals. UccnepoBaHna XXeHeBCKOro o3epa Ha ryboKoBOAHbIX annapaTax
«Mup» NHCTUTYTa okeaHosorum numeHu MN.1. Wnpwosa Poccnnckom Akagemun Hayk
NponAayT C UIOHA 00 cepeAnHbl aBrycTa. 3aTeM cobpaHHble yHMKanbHbiMK 6aTuckadamm
OaHHble 0TNPaBATCA B 1abopaTopmn HayYHbIX MHCTUTYTOB, YH4aCTBYIOLWMX B MPOEKTE.
Cpenaun Hux - YHnBepcnteTbl XXeHeBbl U HeBwaTensd, BepxHen Casonn, Hblokacna,
LLIBenuapCKMm MHCTUTYT BOAHbIX nccnepnosaHum EAWAG, HaunoHasnbHbIN NHCTUTYT
arpoHoMunyeckmx nccnenosaHmnm ®paHunm INRA, HaumoHanbHbIA LLEHTP Hay4YHbIX
nccneposaHn ®paHumm CNRS, Poccuinckaa AkageMmus Hayk n amepukaHckmm WHCTnTyT
okeaHorpaduun Woods Hole. KoopanHaTopoM npoekTa, rnaBHasa Lesb KOTOPOro -
n3y4vyeHune BJANAHUSA 3arpsasHAOLWNX MUKPOYaCcTUL, Ha BOAY, - CTasa PenepasibHas
nonnTexHun4yeckasa wkona JlosaHHbl EPFL n npodeccop Ynbpux JiemmunH. C poCcCUNCKoOn
CTOPOHbI 3KCNeANLMIO Ha XXeHeBCKoe 03epo Bo3rfaasnseT YneH PAH, npodeccop AHaTONMN
Caranesud, oauH 13 cosgatenenn «MnpoB» 1 pyKoBOAUTESb M1aBHbIX IKCNeanLnmn
rnyboKOBOAHbIX arnnapaTos.

ElTpchnomeposKa baTnckaoB BeCOM 18 TOHH Kakabin U coxxHenwero obopynosaHus
3acTaBWa OpraHM3aTopoB N06ecnoKOUTbCA. ««MUpbI» NEPBbIN pa3 NyTewwecTBOBa N
Ha3eMHbIM NyTeM, Ha Tpensiepax, MOTOMY 4YTO MO XKeJIe3HOM A0pore Ux NepeBo3nTb
Henb34, - noaenuaca TpyaHocTamum ¢ «Hawewn Naseton.ch» coTpyaHuk lNMoyeTHoro
KOHCynbCcTBa PO B Jlo3aHHE 1 y4aCTHUK aKkcneanunnm Mmxamn KpacHonepos. - 3
KannHuHrpaga - ¢ 6a3bl MHCTUTYTa OKeaHonornm PAH - 6aTtuckagbl nobupannucs oo
’KeHeBCKOro o3epa noYTu YeTbipe OHA. XOTHA ucTaHuma coctasnseT scero 1 800
KMJIOMETPOB - PacCTOAHNE, KOTOPOE MOXXHO MNpPeoosieTb 3a CYTKU, - MHOIO BpEMEHMU
YXO0AW10 Ha pelleHne agMUHUCTPaTUBHbIX NpobnemM Ha TaMoXXHSX. MNepeBe3Tun
crieuvasnbHbIW rpy3 He Tak NpPocTo».

B ntore Ha HemeLKO-LLUBeNLapCKyto rpaHuuy 6aTtuckadbl goexann ToNbKO B NATHULY
BeYepoM, KOrja TaMOXXeHHbIN NOCT y>Ke Obi1 3aKpbIT. [pnLLIoChk XXAaTbh BCE BbIXOAHbIE. U
TOJIbKO B MOHe[esIbHMK Be4YepoM «Mupbl» nobpanuce B J1€ byspe (Le Bouveret), roe mnx
y>Xe oxunpasna KoMmaHaa.

EBOprF annapaToB, 060CHOBaBLUMXCA B LWBENLLAPCKOM NOPTY, BO BTOPHUK LLApuUJIo
pafocTHoe oXusneHue. iccneposaTenn oKpyXunm baTtnuckadpbl 1 BMecTe C KOMaHAoMn
POCCUNCKNX CreumanncToB npumepsanm obopynosaHme n npnbopsl, KoTopble «Mupbl»
norpy3aTt B XXeHeBcKoe 03epo. [nybokoBoaHble annapaTbl MHCTUTYTa okeaHon0rumn 6biau
pa3paboTaHbl U CKOHCTPYMpOBaHbl B PuHNaHanm B 1987 roay ANa Hay4vHbIX SKCNeanumin,
0 HAKO Mo HeEOBXOANUMOCTU NX MOXHO «CHapAAUTb» NobbiMm obopynoBaHueM. [Kenmc
KamepoH, HanpuMep, ¢ NOMOLLbIO «MUPOB» CMOI OCYLLECTBUTb YHUKaJIbHble CbEMKU
3aTOHYyBLUEro «TuTaHuka» A9 CBOero 0CKapoHOCHOro ousbMa: rnpu 3TOM Ha OAVH U3
annapaToB yCTaHaB/MBaIMCb KaMepbl, @ Ha APYron - ocBeTuTesbHble Npubopbl. Kpome
cnycka B AT/JIaHTUYECKNI OKeaH, CaMbIMW N3BECTHbLIMW 3KCNeaAnLUaMmN POCCUNCKUX
baTnckados B nocsefHMe roabl CTann norpyxeHme nopg neg Ha CesepHoM nostoce
(«ApkTnka-2007») n nccneposaHue osepa bankan.
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N3 nocnepHero, B KOTOPOM KOMaHAa yyeHbIX 13 ®efepabHON MONNTEXHUYECKOWN LLUKOSbI
Jlo3aHHbI NOA PYKOBOACTBOM npodeccopa Ynbpuxa JieMMnHa npnHUMana y4actme BMecTe
c AHaTtonmem Caranesmyem, Muxannom KpacHornepoBbiM 1 [oYeTHbIM KOHCYJ1IOM Poccun B
Jlo3zaHHe ®penepunkoM lNaynceHoMm, n poannacb naes Hay4Hom MUCCUK B XKEeHEBCKOM
o3epe. bnarogapsa poccnncknm «Mupam» y nccnegosatesnen 6yget BO3SMOXKHOCTb ropa3go
TOYHEEe U3YUYUTb XPYNKYH U CJIOXKHYIO 3KOCUCTEeMY camMoro 60/1bLLOro asibNMNCKOro
BOJ0E€Ma, MN1aBHOro NCTOYHUKA NMMTbEBOW BOAbl pervoHa.

EB nocnegHee BpemMsa COCToAHMNE O3€pPa Bbi3blIBae€T BCe 6osiblue onaceHnn: OCHOBHas
Yrpo3a NcXognT OT 3arpAs3HAKWNX MUKPO4YaCTUL, HE NogdaloLWLNXCA COBPEMEHHbLIM
CuCcTeMaM OYUCTKM BOAbI. [la)Ke ecnv Ha AaHHbI MOMEHT OHK npeacTtaB/ieHbl B
JXeHeBCKOM 03epe B HNYTOXKHOM KOoJIMYeCcTBe, CKanJMBadaAChb, 3TN YacTulbl, cpein KOTopbIX
- TOKCNYHbIE TAXeJIble MeTaJlJibl, MOI'yT CepPbe3HO NOBJZINATb Ha 3KOJIorn4eckoe
PpaBHOBeCe BOAOEMa N OTPaBUTb BCIO Lienb NMUTaHUA, ,E|,06paBLIJI/ICb 0o opraHM3sMa
yenoseka. lMo3Tomy HeobxoaMMo nccnenoBaTb NoOBeAEHNE U pacnpocCTpaHeHne B Boae
3arpsAasHAarnWwnmx 3a1eMeEHTOB YXe cenyac.

«Mwupbl» y4acCTBYIOT TOJIbKO B MEpPBON CTaaum NpoekTa - cbope obpa3yoB 1 NpoBeaeHnn
n3mepeHuin. NMporpamMmma élémo paccynTaHa Ha YeTbipe roga u 06beanHAET HECKOIbKO
nccnenoBaHMin B pa3HbIX HAYYHbIX chepax: PU3NKN, MUKPOBMONOrn, XMMNUK, Freosornu.
Pe3ynbTaTbl COBMECTHOM paboTbl NO3BONAT YYeHbIM caenaTb 6onee ToYHbIe BbiBOAbI 06
obLIEeM COCTOSIHUN 3KOCUCTEMbI XXEeHEBCKOIro 03epa 1 ero YHKLUMOHNPOBAHWN.
MNony4YyeHHble AaHHble BMNOCAeACTBUN MOXKHO ByaeT ncnosnb3oBaTb Ans 6opbbbI C
3arpA3HeHNaMn Opyrux NpecHbIX BOOOEMOB.

=lPoccnitckne baTuckadgbl, BOOPY>XeHHble pa3paboTaHHbIMKU CneynanbHO AN 3TON Lesnn
annapaTtamu, obcnenyoT TpU yHacTKa XXeHEeBCKOro o3epa: npnbpexxHyto 30Hy Buaun B
JNo3aHHe (Vidy), roe HaxoamTcsa oAHa U3 OYNCTUTENIbHbIX CTaHUWNM, caMyto rnyboKyto YacTb
03epa, NoKa Maslo N3y4YeHHyo, U aenbTy POHLI. N3yveHne pusndecknx qpeHoMeHOB,
BJINAIOLLMX HA T€YeHUsS BOAbl, MO3BOJIUT Jly4yLle NOHATb MeXaHN3Mbl pacnpocTpaHeHus
3arpA3HALWMX MUKPOYACTUL, N PELUNTb, KaKne Y4aCTKN OKaKyTcsa Hanbonee
YYBCTBUTENIbHLIMU K 3apa>KeHnto B C/ly4ae onacHOCTM.

[([eonoroB MHTepecyeT NCTOPUSA KaHbOHOB POHbI, ChOpMNPOBABLLUNXCA B TeYeHune
ThiCAYeNeTUN B AesibTe PEKU U CKPbIBAKOLWMNX O4HY N3 MHOMOYUC/IEHHbIX TaluH pesibeda
3eMHOW noBepxHOCTU. ccnenoBaHNs C TOYKN 3pEHUA MUKPOBNONOrK MOMOTYT U3YHYUTb
MHOroobpasne MMKpPOOpPraHn3MoB, obnTatoLwmx B 03epe, B HaCcTHOCTU, BakTepun,
CKOMMBLUNXCSA B OTJIOXKEHUAX N FPYHTE. Y4eHble BOCMNOJIb3YOTCA HEKOTOPbIMN BakTepusamun,
0C060 4YyBCTBUTEJIbHO pearmpyowmMmmn Ha 3arpsasHeHns, Kak MHANKaTopamMm 340POBbS
0o3epa N ero 3KoCUCTeMbl.

EVI3yquV|e XUMNYECKNX NPOL,ECCOB B BOAOEME NO3BOINT 0OHAPYXNTb HE3aMeTHbIe Mpun
0ObIYHbIX TECTax 3JIEMEHTbI U UCCNenoBaTb UX B3aUMOOENCTBUE APYr C APYrOM.
HekoTopbie cybcTaHumnm, 6e30bnaHbie B MasbiX KONMYECTBAX, MOIYyT OKa3aTbCs
TOKCUYHbBIMUW MPU COEONHEHUN C APYT MU YaCcTULAMN UIN CKOMIEHUN Ha MaJIEeHbKOM
yyacTke. Ko Bcemy npo4yeMy, NIaHKTOH MOroWaeT TOKCUYHbIE MUKPOYaCTULbI, N BpeOHble
BellecTBa, HaKanJIMBasiCb B opraHn3mMax obntaTenen o3epa, MOryT HeraTUBHO CKa3aTbCA
Ha 300poBbe Ntoaen. Llenb yY4eHbiX - MOHATb, OTKyda MCXOAUT NOTEeHUMalbHasa ONacHOCTb
N Kak OesTeNbHOCTb YesloBeKa Ha beperax o3epa CMOXET MOBJIMATbL Ha €ro 3KoCUCTeMy B
6anxanwem byayuem.



"«Mupbl» MNO3BONAT CAENATb Ba)KHble NU3MEPEHNS B eCTeCTBEHHOW cpeae, He NoAHUMas
obpa3ubl Ha NOBEPXHOCTb, - pagyeTcsa YHMKaJIbHON BO3MOXXHOCTU npodeccop NHCTUTyTa
dopenda npu XKeHeBCKOM yHuBepcuTeTe Mapu-Jlynsa Tepcbe, pyKoOBOAUTENb MPOEKTa Mno
nccnenoBaHMAM YacTuL, TSXKesblX MeTaslloB B NpnbpexxHon 3oHe Buaun. - CoBMeCcTHO ¢
APYrMMU YyHaCTHUKaMM NporpamMmMbl Mbl pa3paboTanm cBepx4yBCTBUTENbHbLINM annapaT Aas
npoBeAEeHNA N3MEPEHUA B BoAeE. Ta)Kesble MeTaNsibl - TOKCUYHbIE BELLLECTBA, KOTOpble
MOryT ocefaTb Ha MJIaHKTOHE N FrPYHTEe, He pacTBopsAdAchk. IX xnmMmmnyeckoe noseneHumne
MeHseTCa B aTMocdepe, Npu CMeHe TeMnepaTyp 1 AaBJIeHUs, MO3TOMY HaM O4eHb Ba)XHO
NMpoBOOUNTb HabNAEHNA N N3MEPEeHNs Ha MecTe. Tenepb 3TO CTasio BO3MOXXHbIM
6naropgapsa «Mupam»".

ELI,eHTpaanaﬂ TeMa - NCCe0BaHNs 3arps3HeHuns o3epa - CONPoBOXXAaeTcs B élémo
MHO>XeCTBOM APYrmnX NPOEKTOB, HAaY4YHbIX SKCNEePUMEHTOB, KOTOpPbIe MOMOryT OCyLWeCcTBUTb
«Mwupbl» 6narogaps CBoOeEMY YHUKa/IbHOMY CTPOEHUIO U 3KUnuposke. OAnH 13
nccnenoBaTeneil, 3aMHTEPeCcoBaBLUNXCA 3KCNeanLUmen, - COTPYaHNK EPFL Moced AxTmaH.
B cpepe ero nHTepecos - nsyyeHume crnocobHoOCTU K hiyopecLeHL N HEKOTOPbIX BOAHbIX
OpraHnU3MoB, HanpuMep, KopasiyloB, KOTOpble TakuM 0bpasoM 3awmualoTcsa oT
yNbTparoneToBbIX Jy4Hen, npeanosaratoT y4eHble. PeHOMeH hslyopecuUeHL N B NPeCcHbIX
BOAOEMaxX U3y4eH ropasfo B MeHbLUEN cTeneHu, 4eM B Mmopsax. Obnapatowime peakon
CNOCOBHOCTbLIO opraHu3mbl 6bIn obHapyxeHbl B bakane, HO «3T0 ropa3no bonee
ApeBHee 03epo, YeM XKeHeBckoe», - 0bbacHaeT Moced. Ecnv nonyuntcs obHapyXuTb
MOXO>XNe OpraHmM3Mbl 30eCb - C MOMOLLbLIO CneunasbHOro puabTpa Ha papax «Mnpos», -
3TO OTKPOET HOBble MepCreKTUBbl B U3y4eHUN heHOMeHa, a Takxe B bBuoTexHonorusx,
aKTMBHO MCMNOMb3YOWMX ero. Bonpoc o Tom, korga MoXxHo byaeT ycTaHaBAMBaTb
bunbTpbl, Noced 1 npuexan o6CyanTb C TEXHNYECKUM NepCoHaioM «Mnpos».

ConpoBoXxaatoLasa poccnmckme batmnckadbl KOMaHOa - UHXXEHEpPbl, TEXHUKN, YYEHbIE,
y4yacTBOBaBLUME B CTpOUTENbCTBE «MNPOB» U COMNPOBOXAABLUME X BO BCEX IKCNEANLUNAX -
CrycKax Ha «TUTaHUK» N Ha 3aTOHYBLWNN HEMeLKUA «bncmMapk», nccnenoBaHmnsax
nornbLien coBeTCKo aTOMHOM NoaBoAHON noaku "Komcomoneu" B ATN1aHTUYECKOM
OKeaHe... «26 4YenoBeK, BCEM CcepaLeM NpeaaHHbIX CBOEMY Aeny. 30/10Tble PYKN n
ronoBbl», - gobasnsaeT Muxann KpacHonepos, C COXKaJIEHNEM 3aMeyas, YTO MOJsIoao0e
MOKOJIEHMNE He CMeLwnT NHTepecoBaTbCa «Mupammn» U NOABOAHBIMU SKCNEAULNSAMN.

=a 3pa. Cyas no pacckasaMm YJ1eHOB dKUMaXka - a KaXXablh U3 HUX MOXXeT nosenaTb
becyncneHHoe KoNM4YeCcTBO YBIeKaTeNlbHbIX NCTOPUI, - CNYCK Ha YHUKaNbHbIX BaTuckadax
- HN C YeM He CcpaBHMMOE npukaYeHne. Bnaancnae KyLWWHNKOB, OTBETCTBEHHbLIN 3a
TeXHNYeCKYyto 4acCTb, pacCckasaJl, 4To OJ19 HEero caMbiM APKUM 3pesinuiemMm 1 BrnevyaTieHnem
nog BOOOWN OCTAlTCHA TepMaJibHble UCTOYHMKKM, 0Bpa3yolimecs B pa3sioMax OKeaHN4eCcKom
Kopbl. KomaHgup rnybokoBogHoro annapata EBreHnn YepHsaes, KOTOPbIX, N0 ero
cobCTBEHHOMY METKOMY 3aMeydaHuto, Npobbia Ha «TuTaHnKe» 6onblle BpeMEHU, YeM
nacca>kupbl IereHgapHoro salHepa, Noka NpoBOAN NOFPYyXKEHMUSA, NPpMU3Hanca: «OgHakabl
MeHS CNPOCUIN, HE HAaZ0EN0 JIN MHE MOrpy>XaTbCA... HO Ka)XAbI CMYCK, faXXe B O4HY U Ty
)K€ TOYKY, CTAHOBUTCHA YEM-TO OCOBEHHbIM, HOBbIM U MHTEPECHLIM. 9 C AeTCTBa Jtbun
BOAY M yBNeKasiCA aNeKTpoHuKon. Korga meHsa npurnacnnm pabotatb ang «Mupos»,
CHa4yaJla KakK UH)XeHepa, A NOHSAJ, YTO 3TO AeNo Moen XU3HU. OHO MO3BOJINI0 COeaNHUTDb
BOLY N TEXHUKY».

HecMoTpsa Ha KoJloCCasibHble OCTaHKN «TUTaHuUKa» nnun «bucmapka», B namMatn EBreHns
YepHaeBa 04HUM N3 CaMbIX APKNX MOMEHTOB OCTAeTCA NyTelwecTBMe K AepPeBAHHON LLUXYHe
XVIII Beka, obHapy»xeHHOW B ATNaHTNYECKOM OKeaHe. «Korga a9 yBnaen oCTOB MajIeHbKOro



cyAHa - He 6onee Tpnguatu METPOB AJINHON, - OCTABLUMECHA HA HEM JINYHbIE BELLM
3KUMaxka, HaBUraunoHHble Npubopbl, MeHsA ryboKo TPoHYya 1 Nopasnsia MbIC/ib O TOM,
KaKune )xe My>XeCTBEHHbIe /oA He NoBoSANNCb NOTUN B OTKPbLITOE MOPE Ha TakoM
cyAeHbiwKe. Beab fake Ha MaccMBHOM Kopabne, Korga Ha4nHaeTCa Kadka, 4yBCTBYELUb
cebs, Kak Ha TOHKOM wWenoYke... A 4ToObl OTNPABUTBLCHA B OKeaH Ha TaKOW LLUXYHE HY>XXHO
obnagaTb HEBEPOSATHOM OTBArom U CUAON BONN».

*DKenesckoe 03€epo, KOHEYHO, He ATNIaHTUYeCKUN oKeaH, He CeBepPHbIN MOJIIOC N He
Bankan. Ho gna «MupoB» B HeM Toxe byneT paboTa. N oo 14 nioHs - 4aTbl NEPBOro
MOrpy>XeHns - 0CTasioCb NPOBECTU TeCTUPOBaHME 06opynOBaHMA N YCTAaHOBUTL Ha
baTuckadgax cneymnanbHO paspaboTaHHbIe ANA NCCef0BaHNA 03epa UHCTPYMEHTI.
Hanpumep, Macc-cnekTpoMeTp aMepuKaHCKoro nHCTUTyTa Woods Hole onsa aHanu3a
COCTaBNAWMNX BOAbI B peasibHOM BPEMEHU, UM YHUKaNbHbIN Nnpubop, pa3paboTaHHbIN B
ABCTpPanmMn n KOMOUHNPYOLWNIN TMAPOJIOKATOP N ONTUYECKME MHCTPYMEHTBI /18 CO34aHus
KapTorpacgpum gHa osepa. Nommumo npoyero, Ha «Mnpax» 6yayT ycTaHOBNEHbI 12 6ypaBbiX
WHCTPYMEHTOB 415 B3ATUA 06pa3uoB C 0OTNOXKeEHUN 1 11 Kancyn ang xpaHeHusa npob Boabl.
[Be MexaHn4eckune pykm batmckagoB obneryaT B3aTne obpa3Los, a CNOCOOHOCTb
«MunpoB» 04HOBPEMEHHO MPOBOAUTb N3MEPEHNS B FOPU30HTAJIbHON N BEPTUKAJSIbHON
MJOCKOCTAX NO3BOJIUT 30HAMPOBATbL XXeHeBCKOe 03ep0o BAOJIb U NMornepek, He NponycTuB HK
O4HOr0 CyLeCTBEHHOr0 MOMeHTA. Noka e Ha rnyboKoBoAHbIX annapaTax MOXXHO Oblno
3aMeTUTb TOJIbKO crneuymnanbHble obnervatouwme Bec 6annacTbl, KOTOpPble NO3BONAT
«Mupam», paspaboTaHHbIM OJ19 NOrPY>XXEHUI B CONEHYIO NJIOTHYIO BOAY, YYBCTBOBaTb cebs
B MpecHon, Kak pbiba...

annapaT rnybokoBOAHOro norpy>xxeHnsa Mmp

BbiCLIaa deaepabHas NOJAUTEXHUYECKas WKoAa JIo3aHHbI
XeHeBa

CTtaTbu no Teme

Poccumckme «Mupsbl» obcnenytot nHo XXeHEeBCKOro o3epa
Poccuimnckme «Mupbl» NorpysaTca B XeHEeBCKOE 03epo
Ppenepuk MNaynceH - NOYETHbIA KOHCYJ Poccum B KaHTOHe Bo
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