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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.

TpaHcnopTMpoBKa BbaTnuckaoB BECOM 18 TOHH Kakabl U cnoxxHenwero obopynosaHuns
3acTaBuIa OpPraHnM3aTopoB N06ecnoKonTbCA. ««Mupbl» NEPBbLIN pa3 NyTewecTBOBaIN
Ha3eMHbIM NyTeM, Ha Tpensepax, MOTOMY YTO MO XKeJie3HOM A0opore Ux NepeBo3nTb
HeNb34, - NoAeNuacsa TpyaHocTaMu ¢ «Hawewn MNaseton.ch» coTpyaHmK NoveTHOro
KOHCYyNbCTBa P® B Jlo3aHHE N y4aCTHUK 3Kcneamunin Mmnxamnn KpacHonepos. - U3
KanuHunHrpaga - ¢ 6a3bl MHcTuTyTa OKeaHonormm PAH - 6atuckadbl gobmupannces oo
MeHeBCKOro o3epa no4Tu 4YeTbipe AHA. XOTS AUCTaHUKMa cocTtasnseTt Bcero 1 800
KWJIOMETPOB - PAaCCTOSAHMNE, KOTOPOE MOXXHO NpeofosieTb 3a CYTKU, - MHOFO BPpEMEHMU
yX0OWN0 Ha pelleHne aAMNHUCTPaTUBHbIX Npobnem Ha TaMOXHSAX. [Nepese3Tn
cneynasnbHbI FPY3 He TakK NPOCTO».

B ntore Ha HeMeLKO-LLIBENLLAPCKYIO rpaHuLy baTuckadbl foexann ToJbKO B NATHULY
BeYEepoOM, KOra TaMOXXEeHHbIN NOCT y>Ke 6bia1 3aKpbIT. MpnLLAoCh XXAaTb BCE BbIXOAHbIE. U
TOJ/IbKO B NMoHenesibHUK Bevyepom «Mupbl» aobpanucek B JI€ byBpe (Le Bouveret), raoe nx
yXXe oXXugana KomaHpaa.

Bokpyr annapaToB, 060CHOBaBLUMXCS B LUBENLLAPCKOM NOPTY, BO BTOPHUK LLApUJIo
pafocTHoe oXusneHue. NiccneposaTenm oKpyXunam 6atnuckadbl 1 BMecTe C KOMaHAoM
POCCMNCKNX CNeunanncToB npumepsann obopynosaHme n npubopsl, KoTopble «Mupbli»
norpy3AaT B XKeHeBckoe 03epo. nybokoBogHble annapaTbl MHCTUTYTa okeaHonorum 6oinn
pa3paboTaHbl U CKOHCTPYMPOBaHbI B PUHASHOMM B 1987 roay AN Hay4YHbIX 3KCNeaAnuunn,
0OHaKOo No HeEOHXOANUMOCTU NX MOXKHO «CHapsaanTb» NbbiM obopynoBaHueM. [)Kenmc
KamepoH, Hanpumep, € NoOMoLbo «MNpPoB» CMOI OCYLWECTBUTb YHUKAJIbHbIE CbEMKU
3aTOHyBLEro «TuTaHMKa» anasa CBOEro 0CKapoHOCHOro ousbMa: rnpm 3TOM Ha OAUH U3
annapaToB YCTaHaBAMBAIMCb KaMepbl, @ Ha OpYron - ocBeTuUTesbHble Npubopbl. Kpome
Cnycka B AT/TaHTUYECKUA OKeaH, CaMbIMN N3BECTHbIMU 3KCNEeANLNSAMN POCCUNCKNX
B6aTnckadgos B NocsefHne roabl CTaan Norpy>xeHmne nopg nepg Ha CesepHoM mostoce
(«ApkTnKa-2007») n nccnegosaHue o3epa 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.

B nocnegHee BpeMsi COCTOSIHME 03epa Bbi3biBaeT BCe 60Jiblle OMaceHnii: OCHOBHAs yrpo3a
NCXOOAUT OT 3arpAa3HSALWNX MUKPOYACTUL, HE MOoAAaOLLINXCA COBPEMEHHbIM CUCTEMAM
OYUCTKN BOAbI. Jla)ke ec/in Ha AaHHbI MOMEHT OHW NpeAcTaBieHbl B XKeHEeBCKOM 03epe B
HUYTOXXHOM KOIMYECTBE, CKaMJMBasCh, 3TN YaCTULbl, CPEAN KOTOPbIX - TOKCUYHbIE
Ts>KeNble MeTaslsibl, MOT'yT CepPbe3HO MOB/IMAThL Ha 3KOIOrMYecKkoe paBHOBECKe BO40EMa U
OTPaBMTb BCIO LieMNb NUTaHUsA, nobpaBLLINCL A0 OpraHu3Ma YenoBeka. Mo3ToMy HeobxoammMo
nccnenoBaTh NoBelleHNe U pacnpocTpaHeHne B BoAe 3arpsa3HSIOLLINX 2/IEMEHTOB YXXe
cenvac.

«Mupbl» y4acTBYIOT TOJIbKO B NepBOM CTaAum npoekTta - cbope obpa3yoB 1 nposeaeHUn
n3mepeHunin. Nporpamma élémo paccymTaHa Ha YeTblpe roga n o6beanHsSEeT HECKOJIbKO
nccnenoBaHMM B pa3HbIX Hay4YHbIX chepax: PU3UKKN, MUKPOBMOIOrnn, XMMnun, reonorun.
Pe3ynbTaTbl COBMECTHOMN paboTbl MO3BOAAT Y4E€HbIM cAenaTb 6onee To4Hble BbIBOAbLI 06
obLLEeM COCTOAHUM IKOCUCTEMbI XKEHEBCKOIro 03epa 1 ero (pyHKLMOHUPOBAHUN.
MNMony4yeHHble AaHHbIEe BMOCNEACTBUN MOXKHO ByaeT ncnonb3oBaTb Ans 6opbbbI €
3arpsAa3HeHnaMn Opyrux NnpecHbIX BOOOEMOB.

Poccuinckme 6aTuckagbl, BOOPYXeHHble pa3paboTaHHbIMK CrieLnanbHO 419 3TON uenn
annapaTammn, obcnenyoT Tpu yH4acTKa XeHeBCKOoro o3epa: npmbpexxHyi 30Hy Buau B
JNlo3aHHe (Vidy), roe HaxoanTcsa o4Ha U3 OYUCTUTENIbHbLIX CTaHUWN, cCaMyto rnyboKyto 4acTb
o3epa, NoKa Maso N3y4eHHyo, u nenbTy POHbI. N3yvyeHne pusndecknx qpeHoMeHOB,
BJIMAOLWMNX Ha TeYeHUs BOAbl, MO3BOJIUT NyYLle MOHATb MeXaHU3Mbl pacnpoCTpaHeHnsd
3arpA3HAKLLMX MUKPOYACTUL, U PELLINTb, KaKne y4acTKM OKaxkyTca Hanbonee
YYBCTBUTEJ/IbHbIMU K 3apa>KeHunio B CJZly4ae OnacHOCTMW.

[eonoroB MHTEpecyeT NCTOPUSA KaHbOHOB POHbI, COOPMUPOBABLLUNXCS B Te4YEHNEe
ThICAYENETUN B AeNibTe PEKU U CKPbIBAOWMNX OAHY U3 MHOIMOYMC/IEHHbIX TallH penbeda
3eMHO NOBEPXHOCTU. iccnenoBaHms C TOYKM 3pEHUSA MUKPOOBMOOr M MOMOIYT N3YYUTb
MHOroobpasne MMKpPOOpPraHn3mMoB, obnTatoLmnx B 03epe, B YaCTHOCTU, BakTepun,
CKOMMBLLNXCS B OTJIOXKEHUSAX U FPYHTE. Y4YeHble BOCMNO/Ib3YOTCA HEKOTOPbIMU BaKkTepnsamm,
0Cc060 YyBCTBUTENIbHO pearmpyowmMMmn Ha 3arpsisHeHNS, Kak MHANKAaToOpaMun 340P0BbS
03epa 1 ero 3KOCUCTEMBbI.

N3yyeHne xnMmnyecknx npoLeccoB B BogOeMe NO3BOAUT 0OHapYyXUTb He3aMeTHbIe Npun
0ObIYHbIX TEeCTax 3/1IeMeHTbl N UCcleoBaTb X B3auMOAeNCTBMe APYr C APYrOM.
HekoTopble cybcTaHumn, 6e3o0bunaHblie B MasibiX KOJIMYeCcTBax, MOryT OKa3aTbCs
TOKCUYHbIMU NPUN COEANHEHUN C APYTrMMU YaCTULAMU WU CKOMJIEHUN HA MaJleHbKOM
yyacTKe. Ko Bcemy npo4yeMy, nNiaHKTOH NOraowaeT TOKCUYHbIE MUKPOYaCTULLbI, N BpeaHble
BellecTBa, HakanJMBascCb B opraHn3Max obntatenen olepa, MOryT HeraTMBHO CKa3aTbCH
Ha 340poBbe N aen. Llenb y4eHbIX - MOHATb, OTKYAa NCXOOUT NOTeHUWaslibHas OnacHOCTb
N Kak feATeNbHOCTb YesiloBeka Ha beperax o3epa CMOXeT MOBJIMATb Ha €ro 3KoCucTemMy B
bnvxanwem bynyuiem.



"«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»".

LleHTpanbHas TeMa - UCCleA0BaHNA 3arpsa3HeHNs o3epa - CONpPoBOXKAaeTcs B élémo
MHO>XeCTBOM OPYrMX MPOEKTOB, Hay4YHbIX SKCMNEePUMEHTOB, KOTOPble MOMOryT OCYLLEeCTBUTb
«Mwupbl» 6narogaps CBOEMY YHUKa/IbHOMY CTPOEHUIO U 3KMnuposke. OAnH 13
nccnenoBaTeneil, 3aMHTEPeCcOBaBLUNXCA 3KCMeanLUmnen, - COTPYAHNK EPFL Moced AxTmaH.
B chepe ero nHTepecos - nsyyeHme crnocobHoOCTU K hiyopecueHL N HEKOTOPbIX BOAHbIX
OpraHM3MoB, HanNnpMMep, KopasaaoB, KOTopble TaknM obpa3oM 3alinLatoTCcs oT
yNbTpanoneToBbIX Jy4Hen, npeanosaratoT yyeHble. PeHoMeH hlyopecUeHLMN B NPECHbIX
BOJOEMax U3y4eH ropasfo B MeHbLUEN cTeneHu, 4em B mopsax. Obnapatowive peakon
CNOCOBHOCTbLIO opraHu3mbl 6bIIM 0bHapyxeHbl B balikane, HO «3T0 ropa3no bonee
LOpeBHee 03epo, YeM XKeHeBckoe», - 0bbsacHaeT Moced. Ecnm nonyuntca obHapyXuTb
MOXoXX1e opraHn3Mbl 34ecCb - C MOMOLLbIO CreumnanbHOro guabTpa Ha papax «Mnpos», -
3TO OTKPOET HOBbIE MEPCNEKTUBLI B U3Yy4HEHUN (PEHOMEHA, @ TaKXe B BnoTexHonornsx,
aKTUBHO MCNOb3YOWMX ero. Bonpoc o ToM, Korga Mo)XHo byaeTt ycTaHaB/IMBaTb
hnnbTpbl, Moced n npuexan 06CyanTb C TEXHUYECKUM MEPCOHaIoM «Mnpos».

ConpoBoxxaatoLasa poccnmckme batnckadbl KOMaHOa - UHXXEHEPbl, TEXHUKW, YYEHbIE,
y4yacTBOBaBLUME B CTpOUTeNbCTBE «MNPOB» U COMNPOBOXAABLUME X BO BCEX IKCNEANLUNAX -
CrycKax Ha «TUTaHUK» N Ha 3aTOHYBLINN HEMELKUA «bncMapk», nccienoBaHnsax
normnbLuen coBeTCKON aTOMHOM noaBoaHoOM noaku "Komcomoney" B ATNaHTUYECKOM
OKeaHe... «26 4eJsioBeK, BCeM cepALeM rnpefaHHbIX CBOeMY Aely. 30/10Tble PYKU U
ronoBbl», - nobasnaeT Muxann KpacHomnepos, C COXKaJIEHNEM 3aMeyas, YTO MOJIoao0e
MOKOJIEHMNE He CNewnT nHTepecoBaTbCa «MmnpamMmm» 1 NOABOLAHBLIMU SKCNEeANLNSAMN.

A 3p4a. Cyas No pacckasaM Y1eHOB 3KUMaxXka - a KaXkabl U3 HUX MOXET nosefaTb
BbecyncneHHoe KoM4eCcTBO yBJIeKaTe lbHbIX UCTOPUNA, - CNYCK Ha YHMKaNbHbIX 6aTuckadax
- HW C YeM He CpaBHMMOe npukayeHne. Bnagncnas KyLWHWKOB, OTBETCTBEHHbIN 3a
TeXHUYECKYI0 YaCTb, paccka3saJl, 4YTO A/ HEro CaMblM SIPKUM 3pesineM 1 BneyaT/ieHnem
noj BOAOWN OCTAKTCHA TepMaJsibHble UCTOYHMKU, obpa3yoLlimecs B pa3sioMax OKeaHN4eCcKom
Kopbl. KomaHaup rnybokoBogHOro annapata EBreHnn YepHsaes, KOTOPbIN, MO €ro
cobCTBEHHOMY METKOMY 3aMedaHuto, Npobbil Ha «TuTaHnKe» 6osblLle BpeMeHU, YeMm
nacca>Xvpbl nereHaapHoOro slanHepa, noka npoBoAn Norpy>xeHus, npusHanca: «OaHakabl
MEHS CNPOCKAIN, HE Haf0eNo I MHe MOrpy>XaTbCs... HO Ka)KAbl CNYCK, Aake B OOAHY U Ty
K€ TOYKY, CTAaHOBUTCH YeM-TO 0COBEHHbIM, HOBbIM U MHTEpPEeCHbIM. 1 ¢ AeTcTBa Jiiobun
BOLY W yBNieKasiCcs 3NeKTpoHuKon. Korga meHsa npurnacunm pabortatb Ana «Mupos»,
CHa4ana KakK MHXXeHepa, 5 MOHSAJ, 4TO 3TO AesI0 Moeln XN3HWU. OHO NO3BOJINIIO COEANHNUTb
BOAY N TEXHUKY>.

HecmoTps Ha KoJsloCCaslbHble OCTaHKN «TUTaHUKa» nnn «bncmMmapka», B naMmatn EBreHums
YepHaeBa 0OHUM N3 CaMbIX APKNX MOMEHTOB OCTaeTCAa NyTelwecTBME K AepPEeBAHHON LLUXYHe
XVl Beka, obHapy»xeHHOM B ATJIaHTUYECKOM OKeaHe. «Korga s yBuaen oCToB MajleHbKOro



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».

)KeHeBCKOe 03epo, KOHEeYHO, He AT/NIaHTU4YeCcKuin okeaH, He CeBepHbI NositoC U He bankan.
Ho nna «Mupos» B HeM Toxxe byaeT paboTa. 1 0o 14 noHA - AaTbl NEPBOro NOrPy>XeHns -
0CTaJ10Cb NPOBECTU TecTupoBaHne obopyaoBaHNA N YCTaHOBUTb Ha BaTuckadax
cneymanbHO pa3paboTaHHble 0Na NCCef0BaHUA 03epa MHCTPYMeHTbl. Hanpumep, Mmacc-
CNEeKTPOMETP aMepuKaHCKoro nHCTuTyTa Woods Hole ons aHanm3a cocTaBasowmxX Boabl B
peanbHOM BpeMeHU, NN YHUKaNbHbIN Npnbop, pa3paboTaHHbIN B ABCTpaanu u
KOMOUHNPYIOLWMA FTMAPON0OKATOP U ONTUYECKUE UHCTPYMEHThI 418 CO34aHNA KapTorpapumn
OHa o3epa. NomMnmo npoyero, Ha «Mupax» byayT ycTaHoBAEHbI 12 BypaBblX MHCTPYMEHTOB
ONA B3ATNA 00pa3uoB C OT/IOKEeHUA 1 11 Kancyn ana xpaHeHus npob soabl. [se
MexaHun4yeckune pyku batmnckadgos obneryaT B3AaTne obpasLos, a cNoCcobHOCTb «MuUpoB»
OHOBPEMEHHO NPOBOAUTb U3MEPEHNSA B FOPU3OHTA/IbHOM U BEPTUKAIbHOW MJIOCKOCTAX
MO3BOJINT 30HONPOBaTbL XKeHeBCKOe 03epo BAOJIb U Mornepek, He nponyCcTuB HU O4HOI0
CyLLLEeCTBEHHOro MoMeHTa. [Moka »e Ha rnybokKoBOAHbIX annapaTax MOXXHO Obl10 3aMeTUTb
TOJIbKO chneuunanbHble obneryatwowme sec 6annacTbl, KOTOPble NO3BONAT «Mupam»,
pa3paboTaHHbIM A5 NOrPy>XeHUN B COJIEHYIO NJIOTHYIO BOAY, YyYBCTBOBaTb cebs B
npecHown, Kak pbiba...

annapaTt rnybokoBoaAHOro norpy>xeHms Mup

BbiCLIaa dbenepalbHas NOANTEXHUYECKaN WKOoAa JIO3aHHbI
XeHeBa

CTtaTbu no Teme

Poccumckme «Mupbl» 0bcnenyoT ogHO XXeHeBCKOro o3epa
Poccuimnckme «Mwupsbi» norpy3aTcs B XKeHeBCKOe 03epo
Ppepnepuk MNMaynceH - N0YEeTHbIA KOHCYN Poccunm B KaHToHe Bo
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