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Cocrosuics noknan a.¢g.-M.H. CemenoBa Cepresi Muxaisiopuda u 1.¢.-
M.H. PanbkoBoii Icpupu Axosiaesnsl (UKD, Uucturyt reorpadpuu PAH)
«CX01CTBO U3MEHEHHUI B r0JIOBOM M CE30HHOM MacIITa0ax BpeMeHHU
coBpeMeHHbIX KoHIeHTpanuii CO,, CH; u N,O Ha cTaHIMsIX IJ100aJIbHOTO
MOHUTOPHUHIa». C pa3BepHYyThIM KOMMEHTapueM BeICcTynui K.X.H. ETOPOB
Baagumup UBanosuu (UI'KD). [TpeacenarenscrBoBai a.¢.-M.H.
KpuBonyukuii Anexceir Anexcanaposuy (I{AO).

CemenoB C.M.: Jlo6prrii aenp koyuteru! Ceromas Anekcei
Anexcannposuyd KpuBomnyikuii Oyaer npeaceaaresibcTBOBaTh, s Oyay
JNOKJIaibIBaTh, a Biragumup MBaHoBHuY EropoB moToM BBICTYIIUT €
KOMMeHTapusiMu. Bee Oyzer kak 00bIUHO, CHayana coo0IeHrne, TOTOM
BOIPOCHI, moToM Bragumup MBaHoBUY, TOTOM OyzeT o011as JuCKyCcCusl.

Kpusoayukuii A. A. (mpeacexareabcrByrommii): [loxanyiicra.

CemenoB C.M.: i mocTaparoch yJI0KUTHCS MEHBIIIE YEM B Yac, MOCKOJIbKY
BpeMs JeTHee. TeM He MeHee, TOPONIUTHCS 0COOEHHO HE Oy/1eM, TOCKOJIBKY
BOIPOC BaXKHBIA. MBI ¢ Dchuphio SIKOBIEBHON pelIUIU CAENATh 3TO
cooO0I1IeHuE M0 CIIeayIoIIel IpUUMHE: Korja s B (peBpasie Mecsue aema
aHaJIOTMYHBINA JOKJIa] 00 U3MEHEHUH KOHILIEHTPAIMI TeX e caMbIX TPEX ra3os,
peub 1u1a 00 U3MEHEHUH BO BPEMEHM CPEIHEr0/I0BbIX KOHIEHTpaluui. bpuio
MOKa3aHO, YTO OHU OJAMHAKOBO C€0s BEyT, TPEHAbl OJMHAKOBBI HAa Pa3HBIX
crannusax. Torna Brnagumup MBanoBud Eropos, KoTophlit cerons Oyziet moTom
BBICTYIATh C KOMMEHTAPUSIMH, CKa3all, 4YTO, KOHEYHO, 3TO OYEHb UHTEPECHO, YTO
CPEIHErOI0BbIE KOHIIEHTPALIMK BEYT CE0s CXOAHBIM 00pa30M Ha pa3HbIX
CTaHUMAX, HO BEJlb BAXKHO U MOBEJEHUE CPETHEMECSIYHBIX KOHLIEHTpauui. 1
MBI PELUIIN BBISICHUTB, KaK 3TO MMPOUCXOAUT MO ce30HaM. Bot s cerogns
MTOBTOPIO KPATKO PE3YJBTAThl O TOM, KAK MEHSIFOTCSI CPETHETOJ0OBbBIE
KOHIIEHTPALIMH, U PACCKAXY O TOM, B YEM MOX0K HA PA3HBIX CTAHLMIX XOJ
CpEIHEMECSYHBIX KOHLIEHTPALMI U B YEM HE MOXOK.

(Pacmupennble Te3uchl Jokaana C.M. CemenoBa u J.51. PanbkoBoi
NMPUJIATAIOTCS).



CemenoB C.M.: Bcé, s 3akoHuni, cmacu0o.

Kpusoayuxmuii A. A. (mpeacenareascrBylommii): Cnacu6o. Tak,
IIO’KATYHCTA, BOIPOCHI, KOJIJIETH.

Haxyrun A.M. (MI'KD): CymiecTByeT 10BOJIBHO MHOTO pador,
MOCBAMIEHHBIX U TTI00ATBLHBIM TPEH/1aM, U CE30HHBIM BapHaIisM ypOBHEH
COJIEp>KaHMsI B aTMOC(epe MAPHUKOBBIX ra30B. ABTOPbI IPUMEHUIIN JOBOJIBHO
M30LIPEHHYI0, HA MOM B3IJISAJ, METOJIUKY MCCJIEIOBAHUS UMEIOIIMXCS JaHHBIX.
A B yeM IpHUHIMIHATbHAS HOBU3HA MOJYYEHHBIX PE3YIbTaTOB MO CPABHEHUIO C
paHee OnmyOJTUKOBAaHHBIMU?

CemenoB C.M.: CpaBHUTEIBHOIO aHAJIN3a CE30HHOTO XO/1a
KOHIICHTPALIMKA YIJIEKUCIIOTO ra3a, MeTaHa M 3aKUCH a30Ta Ha Pa3HbIX CTAHIUAX
100aJbHOM CETH s B IUTEpaType He BcTpeyai. byay npusHaTesieH 3a CChUIKY.
Kpome Toro, Mbl yka3ajid He IPOCTO HA CE30HHOCTb, a, 10 METaHy, HaIpuMep,
Ha [IPAKTUYECKH MOJHYIO KOPPEIUPOBAHHOCTD PSAJIOB HA CTAHLUSAX,
PACIOJIOKEHHBIX 3a THICAYM KM JIPYT OT Apyra.

KoHeuHO, 0 Ce30HHOCTH rucann. B knaccnueckoii pabore Y. JI. Kumunra®
¢ coaBropamu (2005) npoananusupoBano usmenenne CO, Ha craniuu MayHa-
Jloa (I'aBaiin, CIIIA). B 310l paboTe HanucaHo, YTO NOCKOJIBKY PsiJl JaHHBIX HA
ctanuuu MayHa-Jloa 1efiCTBUTENBHO MOKA3bIBAET HEKUE CE30HHBIE BCIIECKU U
MaJeHus1, TO 3TO, BOBMOXKHO, CBSA3aHO C ABYMSI CE30HHBIMU OOCTOSITEILCTBAMU: C
aKTUBM3AllMEN aHTPOIOTEHHBIX BEIOPOCOB B CeBEPHOM MOJYIIAPUU U C
akTuBU3aIuen porocunresa. Ho HUKaKux CpaBHEHUH C APYTMMU CTAHIIUSMU
MPOBENIEHO HE OBLIO.

Kpusoayukuii A.A. (mpeaceaarenberByromuii): [IpaBunsHo mu s
MOHSJI, YTO HET HU OJJHOM CTaHIMM M100anbHOTO (POHOBOTO MOHUTOPHUHTA B
Poccun?

CemenoB C.M.: 1 storo He roBopuil. Mbl paccmarpuBaiii JaHHBIE JIUIIb
OJTHOM ceTH — ceTu (IISHKEYHBIX M3MepeHuit HayqHoi 1 mpoMBITTUIEHHON
uccienoBarenbekoit opranuzanuu Coapyxectsa Haruii (CSIRO -The
Commonwealth Scientific and Industrial Research Organisation, Australia). Ha
ATOM CETH B ONPEJEICHHOM peXUMe OTOMparoTCs MpoObl BO3/lyXa B EMKOCTH U,
3areM, aHanu3upyrores B dadoparopuu (Global Atmospheric Sampling
Laboratory, GASLAB). Takum 00pa3om, JaHHbIE, KOTOPBIE MbI aHAJTU3UPOBAJIH,
B BBICOKOM CTEIMEHU COMOCTaBUMBI. ECThb, KOHEUHO, U IpyTHe M100anbHbIE
u3MeputenbHbie ceTi. Ho ypoBHU conepikaHusi TApHUKOBBIX Ta30B B

'Keeling C. D., Piper S. C., Bacatow R. B., Wahlen M., Whorf T. P., Heimann
P. M., Meijer H. A. 2005. Atmospheric CO, and **CO, exchange with the
terrestrial biosphere and oceans from 1978 to 2000: observations and carbon
cycle implications, pages 83-113, in "A History of Atmospheric CO, and its
effects on Plants, Animals, and Ecosystems", editors, Ehleringer, J.R., T. E.
Cerling, M. D. Dearing, Springer Verlag, New York.



arMoc(epe Ha CTaHIUAX 3TOM CETH CKJIAAbIBAIOTCS HE MO/ BIUSHUEM KaKUX-TO
KOHKPETHBIX UCTOYHHUKOB 3MUCCHUH, a B XOJI€ TI00aIbHBIX MTPOLIECCOB NIEPEHOCA
U TIepeMeNIMBaHus B aTMocdepe.

KpuBoayukuii A.A. (mpexncenaresascrByrommii): C Bamero
paspeleHus, s HEMHOTO nepedopMyanpyto Borpoc. EcTe u ctanimu
ro6anpHOr0 (POHOBOTO MOHUTOpHHTA B Poccuu?

CemenoB C.M.: Takue cranuuu ects. Hanmpumep, ctaHunu Ha
apKTU4eckoM nooepexne — Tepubepka, Tukcu, Hapumep.

Kpusoayukui A.A. (mpeaceaarebCTBYIOIINI): A CKOJBKO JIET
npoBozsaTcs usmepenusd B [1T3 (crannus [Ipuokcko-TeppacHslii 6uochepHbIit
3aII0BETHHK)?

CemenoB C.M.: Cepreli ['ennaabeBny [TapaMOHOB MOXKET 1aTh CIIPABKY:
3a CKOJIBKO JIET €CTh JaHHbIE 110 cTaHuuu [1T3?

IMapamonon C.I' (UT'KJ): IIpumepHO 3a 1€CATH JIET.

KpuBonyukmuii A.A. (npeaceaareberByrommii): Criacu0o 0onbIioe.
[Toxamy¥icra, BOIIPOCHL.

HNucapos I.D. (MI'KD, Uucturtyt reorpadpun PAH): [Ipu ouenke
KOPPEJISIIIUY PSIIOB JAHHBIX JUISI APl CTAHIINI Bl OMIPEIEIISIN ONTUMAIbHbBIN
CABUT BO BPEMEHHU, UCXOJIA U3 KPUTEPUSI MAKCUMAIbHOCTH KO3 dulieHTa
koppesiuu. Hy, 3To Heckosbko (hopMalibHbIN, HICKYCCTBEHHBIN moaxoa. Moxer
OBITH 3TO KaK-TO CBSI3aHO C PACCTOSTHUEM MEXAY CTaHIUsAMU? ECTh JiM Kakou-
HUOYIIb (PU3UYECKUI CMBICI B 3THX CABUTaX BO BpEMEHU?

CemenoB C.M.: O0uuii qpaiiBep HaOMIOIaEMBbIX CE30HHBIX KOJICOaHUM —
KoHe4YHO, CosHile. Ce30HbI HACTYNAKOT B MOJyIIapusax B 1ejaom. Hy, koneuHo,
pasIuYms 10 MUPOTaM 00s3aTeNIbHO OyayT. Ternoe BpeMs roga ObicTpee
HACTylnaeT B HU3KUX IIUPOTaX, YeM B NOJIAPHBIX. [l03TOMY onTuManbHbIe
CABUTH JIJIsl TApbl CTAHIIUN, PACTIOJIOKEHHBIX B MOJIIPHBIX IMUPOTAX PA3HBIX
NOJTyIIapuid, KOHEYHO, OOJIBIIIE, UeM JIJIsl Tapbl CTAaHIUH, PACIIONIOKEHHBIX B
TPOMMUYECKUX IIUPOTAX.

HNucapos I.D. (MI'KD, Uncturyt reorpapuu PAH): U 510 —
3aKOHOMEPHOCTD MPOSBIIAECTCS BCeraa?

CemenoB C.M.: B uenowm - aa.

HNucapos I.D. (MI'KD , Uucturtyt reorpadun PAH): Mue kaxercs, 310
ObLII0 OBI HHTEPECHO 00CYTUTH O0JIee MOAPOOHO.

CemenoB C.M.: Jla, 7To UHTEpPECHO OOCYIHTH, HO TOJIBKO HAJI0 UMETH B
BH/1Y, YTO JUIsl PACCMAaTPUBAEMBIX TPEX ra30B — YIVIEKHCIIOTO T'a3a, METaHa,
3aKHCH a30Ta — CE30HHBIE KOJIEOaHNs KOHIIEHTPAIUH CBSI3aHbI C HECKOIBKO
pazubeiMu npoueccamu. s CO, 3710 norsomeHue npu GoToCHHTE3E
pacTEeHUsIMHU, JUIsI METaHa 3TO Pa3pyllIeHUE B PEAKLIUHU C THIPOKCHIIOM, a IS
N,O 3T0 ce30HHAas aKTUBH3AIMS MIEPEMEIINBAHNS B aTMOCc(epe (UTO BIUSET,
MEX/1y MPOYUM, Ha BCE TPH paccMarpuBaeMsbIx rasa). [loatomy penomorus
371€Ch HE TaK OAHO3HA4YHA. MBI 3TO OAPOOHO MOKA HE aHATU3UPOBAIIH.



KpuBoayukmuii A.A. (mpeacenarenscrByrommii): Crnacu6o. Emg,
MOXKAIyHCTA.

I'muzoypr B.A. (MI'KJ, UucturyT reorpagpuu PAH): Cravyana o
metoauke. Anekcanap Uneuu Haxytun yxe otyactu 00 3ToMm cripammsai. [lpu
aHanu3se psAoB Bel paccMarpuBanu 12-mMecssyHOE U 2-MECAYHOE CKOJB3SIIEE
cpennee. [louemy qByXMecCA4HOE, a HE 3a MECSIL?

CemenoB C.M.: MbI paccMaTpuBaeM MocCiaeA0BaTENbHbIE 12 MeCAIIEB U
CpeaHee 3a 3TOT NEPUOJ] OTHOCUM K TPaHUIIe MEXY 6-M U 7-M MecaneM. Eciu
9TO OOBIYHBIN KaJeHAAPHBIN 1o, To oTHOCKUM K 0 u 1 utons. st aToro xe
MOMEHTA OYEHb XOUETCS B35ITh U CKOJIb3sIIee cpeHee 3a oauH mecall. Ho mis
ATOTO HAJI0 OCPEAHSATH 32 MHTEPBAJ C CEPEAUHBI 6-TO Mecsla 0 CEPEAUHbI 7-TO
Mecsia. A y HaC HET IaHHbIX BHYTPU MECSILIEB, a JIMIIb CPETHEMECSUHbIE.
[ToaToM npuxoauTcst OpaTh HE CPETHEMECIUYHOE 3HAYCHUE, a
CpeIHEIByXMECSIYHOE — 3a 6-1 1 7-1 MeCSIIbI.

KpuBonyukuii A.A. (npeaceaareberByrommii): Criacu6o 0onbIioe.
[Toxamnyticra.

I'un3oypr B.A. (MI'KJ, UnctutyT reorpadpuu PAH): MoxHo emg oqun
Bonpoc? B KOxxnom nonymapuu y Bac Gosiee BbICOKHE KOPPETSAIIUU MEKTY
CTaHUUAMH, yeM B CeBEpHOM MOJTYIIAPUHU, TPUUEM 3TO B LIEJIOM IO BCEM ra3am
nonyyaercs. C 4eM 3To MOXKET ObITh CBsA3aHO? C OOJIBIINM KOJIUYECTBOM
AHTPOIIOT€HHBIX UICTOYHUKOB B CeBEpHOM MOIYIIAPUU WIH C OOJIBIIUM
MPOLICHTOM CYLIH, MOXET OBbIThH?

CemenoB C.M.: JIeNCTBUTEIBHO, OCHOBHBIE AHTPOIIOTEHHBIE HCTOYHUKH
paccMaTpHUBaEMBbIX TPEX Ta30B HAXOIATCs BCE-Taku B CeBEpHOM MOITYIIAPUH,
MpU4EM OHU CE30HHO U3MEHUYMBBI. JTO B 3HAUUTEIBHOMN CTENEHH CIIPABEIMBO
U JUIsl €CTECTBEHHBIX UICTOYHUKOB. B miepByI0 ouepeapr 3Ta U3BMEHUYMBOCTD
BJIMSIET HA CTaHIMU, pacnonokeHHble B CeBepHoM nonymapuu. Hy, a korna,
Onaromaps mpoiieccam Io0ajJbHOTO MepeHoca U NepeMeIIMBaHus, BEIOPOCHI
nocturarot FOHOro nonymapus, To CE30HHOE BIIMSIHUE UCTOUHUKOB YXKE
BBIPAXKEHO ciiadee, a Ce30HHOE BIUSIHUE €CTECTBEHHBIX MPOIECCOB
(mornomenue CO, npu poTocuHTEe3€e, THOEIb METaHa MPU B3aUMOACUCTBUU C
TUAPOKCUIIOM) HAYMHAET JOMUHUPOBATH U MPOSIBISIETCS MHOTIIA C
«aCTPOHOMHYECKOI» YETKOCTHIO.

KpuBoayukuii A.A. (mpeacenarenbcerByrommuii): Crnacu6o. Tak, erie
BOIIPOCHI, MOKAITYHUCTA.

BopooseB B.A. (MI'KD): B nokiane onvcad HOBBIN reou3nyeckuit
napameTp, KOTOpPbId MOXKET, Ha MOU B3[JISAl, UTPATh 3HAYUTEIbHYIO POJIb IIPU
€ro MHUPOKOM MpuMeHeHuu. OH onpeaenseT BpeMEHHbIE CABUTH U3MEHEHUN
KOHIEHTPALINI NapHUKOBBIX Ta30B, UX FOJOBOTO IIUKJIA JIJIsl PA3HBIX TOUEK
3emHoro mapa. OTKpbIBa€TCsl BO3MOXKHOCTB UCIIOJI30BAHMS 3TOTO apaMeTpa
JUIS COTIOCTABIIEHUS C TUHAMUKON APYTUX reo(PU3NUIEeCKUX MEPEMEHHbIX:
TEeMIIEPaTyphbl, BIAXKHOCTH, CKOPOCTH, HAIIPABJIECHUS BETPA, U UX



pacupeeseHueM 10 BBICOTE.

Jlo6agito, 4TO, HaBepHOE, YA0OHO JIeIaTh BCE 3TO HE MO KOApPUIIUEeHTaM
KOppEJSILUY, KaK MPEeAJIaraeTcs B JOKIAIE, a UCIIOJIb3YS PA3JI0KEHHUE TaHHbBIX B
psan @ypre. B momobHoM cimydae umeHHO paznuuue ¢a3 OyneT XxapakTepru3oBaTh
C/IBHUTHY BO BpeMeHHU. Takum 006pazoM, Mbl CMOXKEM MOJTYYUTh [T0OATBHYIO
KapTUHY U3MEHEHUs JTH000M reopu3nuecKkoi XapaKTepUCTUKH, & HE TOIBKO
YPOBHSI COAIEp>KaHUs MAPHUKOBBIX T'a30B, a TAKKE HAXOJUTh COOTHOILICHHUS
MEXy Pa3IMYHbIMU XapaKTEPUCTUKAMU U OLIEHUTh UX BO3MOXKHYIO
B3aUMOCBS3b. IMEHHO MO3TOMY TaKoM MOAXOJ 51 cCUMTar0 Hanbosee
11eJIeCO00pa3HBIM.

Kpusoayukuii A.A. (mpeaceaarenbCTBYOIIMI): S X049y 3aMETUTB, YTO
3TO yXke auckyccus. Emeé Bonpockl ects? [la, moxanyicra.

PomanoBckas A.A. (MI'K3J): Cepreit Muxaiinosuu! BoT a1 Tex ra3os,
KOTOPBIE JAI0T XOPOLIYIO KOPPEJSILHIO, HAIPUMED, I METaHa, HallpuMep, IS
CeBepHOro MoJyIIapus, MOKHO JIM COCTaBUTh KAaKOW-TO «TUIIOBOM (hOHOBBIN
pAI», C KOTOPBIM MOYKHO CPABHUBATh PE3YJIbTAThl U3MEPEHUI B KOHKPETHBIX
TOYKAX M TPAKTOBATH OTKJIOHEHHUSI OT HETO KaK aHTPONOTE€HHBIA BKIaa?

CemenoB C.M.: BooOiiie ToBOpsi, MOXXHO TTOMpoOoBaTh. MoxHO,
HAMpuMep, MPEANONI0KUATh, 4TO pAd KoHIeHTpauid CO,, KOTOpbId
HaOmonaercs Ha ctanuu [1T3 (Ilpuokcko-TeppacHsiii 6uochepHbIit
3aMOBEIHUK ), COCTOUT U3 JIByX KOMIIOHEHTOB: OJIHA — JIMHEWHO U, OBITh MOXET,
C BPEMEHHBIM CIBUTOM 3aBHUCHUT OT 3HAYEHUI, CKaXKEM, Ha CTaHLIMMU bappoy, a
JpyTrasi XapakTepu3yeT JOKaIbHOE/pErHOHAIbHOE aHTPOINIOTEHHOE BIIUSHUE.
Ecnu ato npeanosnoxkeHue crpaBeasivBo, TO MOKHO NOMBITATHCS OIIECHUTh
anTponoreHHsiid Bkiaa B [IT3. S He yBepeH, UTO y MEHSI IMYHO XBATUT
SHTY3Ma3Ma I TaKoi paboThl, HO COMCKATEIN KaHIUJAaTCKUX CTeIeHeH
MIPUINIAIIAIOTCS K COTPYAHUYECTBY.

KpuBoayukuii A.A. (npencenareascrByrommii): Crniacu6o. Emé
Borpochkl. Het BonmpocoB? Crnacu6o. Torna Bnagumup MBanosuy Eropos
BBICTYIIUT C Pa3BEPHYTHIM KOMMeHTapueM. [loxainylicra.

Eropos B.. (MT'KD):

B noknazne npuBoAsTCS pe3yinbTaThl aHAINW3a 3HAYUTEIILHOTO 00bEMa
MH(}OpMaIK O COIEP)KAHUU U U3MEHEHUSX B TOIOBOM M MECSYHOM MaciTadax
BPEMEHHU MTPUOPUTETHBIX MAPHUKOBBIX T'a30B (IMOKCU] YIIIEPOJa, METaH, 3aKUCh
azota). [Ipu BBINOMHEHNN aHAM3a UCTIONb30BATUCH PE3YNIBTaThl MHOTOJIETHUX
(1990 — 2014 rr.) HaOMIONEHMH yKa3aHHBIX MTAPHUKOBBIX T'a30B, POBOJAUMBIX HA
cTaHusX modansHoro Mmonutopunra cetu CSIRO. Jlns pemenus 3agaqn,
YKa3aHHOM B 3ar1aBuu padOThl, aBTOPAMU ObLIU BBITIOJHEHBI PACUETHI U
CPaBHEHUS U3MEHEHUI CKOJIB3SIINX CPEIHUX TOJOBBIX U CPEIHUX
JBYXMECSIYHBIX 3HAUCHNI KOHLIEHTPALMMI U3MEPSIEMBIX HA CTAHLUAX
IIAPHUKOBBIX T'a30B, IPOBEAEH aHAIN3 PA3HOCTEN YKa3aHHBIX PAOB TAHHBIX
JUISL CTaHILMM, pacnoyiokeHHbIX B CeBepHOM M FOxHOM nonymapusx. Pemenne



ATOM 3aJ1a4uMl NPEJICTABIISIETCS aKTYaJIbHbBIM JIJISl BHINOTHEHHUS OLIEHOK
MIPOCTPAHCTBEHHOTO pacHpe/iesICHHs] HAPHUKOBBIX Ta30B U UX U3MEHECHUI
Pa3IUYHOTO MPOCTPAHCTBEHHO-BPEMEHHOTO MACIITA00B C UCIIOIH30BAaHUEM
JTAHHBIX HAOIOACHUH, BBITTOTHIEMBIX HA CTAHITUSIX MOHUTOPHHTA.

Pe3ynbrarsl MpOBEAEHHOTO ABTOPaMU aHaJIM3a CBUJIETEIIbCTBYIOT O
JIOCTATOYHO OJIM3KUX 3HAYCHUSIX TPEHJIOB CPETHUX TOJOBBIX KOHIIEHTPALIUM
CO; 1 N,O nnsa Bcex 11-tu craniuit Mouutopunra, a CHy — niis cramuii B
IOxHoM nonymapuu. [ToydeHHbIe pe3yabTaTbl CBUAETEIbCTBYIOT TAKKE U O
CXOAHBIX MHOTOJICTHUX TEHJCHIUSAX U3MEHEHHUS CPEIHETOJOBBIX 3HAUCHU N
KOHIICHTpAIIM MeTaHa, TMOKCUJIa YIJIepoia, 3aKUCH a30Ta B arMocdepe s
CTaHIIMH, pacnojoxkeHHbIX B CeBepHOM U KOKHOM mosTyIapusix.

[TonyueHnHbie B pab0Te JaHHBIC CPABHEHUSI CE30HHBIX U3MEHEHUN CPETHUX
MECSTYHBIX KOHLIEHTPAIIMI MaPHUKOBBIX T'a30B JJIsl pa3IMYHBIX Map CTAHIIUI
CBUJIETEIIbCTBYIOT 00 UX CE30HHOM IUKJIMYHOCTH, CXOJICTBE U JIaXKe, B PAJIC
CJIy4aeB, COBNaJeHUHN (GOPMbI KOJIeOaHMIA PY CMEIIICHUU BO BPEMEHH PSIOB
CE30HHBIX U3MEHEHHUU TAHHBIX OHOU CTAHIIMU OTHOCUTEIIBLHO APYIOW ITAPHOU
CTaHLMU Ha NepHOoA OT -6 10 5 MecsAneB. YKa3aHHbII NOKa3aTeNb CIBUra 10
BPEMCHHU SIBIIICTCS MHIUBHIYATbHBIM JIJIS KaXKI0M U3 BRIOPAHHBIX AP CTAHITHM.

B 31011 cBsI3U crieyeT OTMETHUTh 11€71€CO000pa3HOCTh BBIMOTHEHUS
CPaBHUTEJIBHOTO aHAJIN3a PE3YyJIbTATOB, MOJIYUYEHHBIX JJIsl PACCMATPUBAEMBIX
aBTOpPaMHM CTaHIIMA MOHUTOPHUHTA, C COOTBETCTBYIOIIMMU MMOKA3aTEIISIMUA
MHOTOJIETHEW U CE30HHOM U3MEHYUBOCTH YPOBHEN MMAPHUKOBBIX I'a30B,
OCPEIHEHHBIMU IS 60JIee MaCIITAOHBIX TEPPUTOPUI, HATTPUMED, IIIUPOTHBIE
nosica 3emiu. C 3TOM LENBIO MPOBEIEHO CPABHEHUE MTOIYYEHHBIX aBTOPAMHU
PEe3yJIBTaTOB C UMEIOLIMMHUCS B MUPOBOM JIUTEpaType JaHHBIMU HaOIIOICHUH,
BBITIOJIHAEMBIX Ha ceTH cTanmui [modansnoit Coyx6s1 Atmochepst (['CA)
BMO (120 cranmuii MonuTopunra). Pezynprarsl ananu3a qanusix I'CA
MIO3BOJIAIOT OLIEHUTh YPOBEHB COJIEPHKAHUS U TMHAMUKY U3MEHEHUI
MapHUKOBBIX Ta30B B aTMOocdepe B NI0OATHLHOM MaciiTaoe.

Ha pucynke 1a u 16 npuBenens! nanabie cranuii ['CA nsMeHeHui
koHUeHTpaunu CO, u CH,, ocpenHEHHbBIE JIs1 PA3JIMYHBIX IUPOTHBIX 30H
Cesepnoro u FOxHoro nonymapuid. Pe3ynbsrarsl CpaBHEHUS MPEICTaBICHHBIX
JTAHHBIX CBUJICTEIbCTBYIOT O JOCTATOUYHOM OJIM30CTH MOJYYEHHBIX B paboTe
JAHHBIX (CpeHHE TOJIOBbIC 3HAYEHUS) O COJICPKAHUU, TPEHIaX U XapaKTepe
HIMPOTHOTO PACPEICIICHUS aMIUTATY/Ibl CE30HHBIX N3MEHEHUN MMAPHUKOBBIX
ra3oB C pe3yJibTaTaMHi OCPEAHEHHBIX JIJIS IIUPOTHBIX 30H TAHHBIX CTAHIUN
I'CA.

Jl1st orieHKH AaHHBIX ce30HHOM n3MeHunBocTH CO, u CHy, cxoacTBe ux
M3MEHEHHUI B MECSYHOM MaciTade BPEMEHU JJI pAaCCMaTPUBAEMBIX B JOKJIAJIE
CTaHIIM{ U UX COOTBETCTBUS JUHAMUKE ITI0OATBHBIX CE30HHBIX N3MEHCHUM,
MIPOBEIEHO CPABHEHHUE OCPETHEHHBIX ISl PA3JIMYHBIX HIUPOTHBIX MOSICOB 3eMIIU
CpeIHUX MeCAYHbIX 3HaueHul koHueHTpaunii CO, u CH,. JlanHbIe CE30HHBIX




n3MeHeHuil konuenTpauuu CO, u CHy B pa3nuyHbIX MIMPOTHBIX 30HAX
IpUBEJICHBI HA PUCYHKaX 2a u 20.

CornacHo npeacTaBIeHHBIM JaHHBIM, CE30HHBIE U3MEHEHUS COAEPIKAHUS
CO, u CH,4 B atrmocdepe Ceeproro u KOxHOTO nonymapuii XxapakTepusyroTcst
JIETHUM MUHUMYMOM M 3UMHUM MAaKCUMYyMOM KOHLIEHTpAIMii MapHUKOBBIX
ra3oB. /Iy quokcuaa yrieposa JeTHUH MUHUMYM KOHLIEHTpaluii 00ycioBiieH
€r0 CYIIECTBEHHBIM MOITIOLIEHUEM PACTUTEIBHOCTBIO 3@ CUET MPOLIECCOB
(doTocuHTE3a, 3MMHUI MAKCUMYM — IPEUMYILIECTBEHHBIM BIMSIHUEM
AHTPOIIOTEHHBIX HCTOYHUKOB, UHTEHCUBHOCTh KOTOPBIX HauOOJIbIIasi B 3MMHUI
nepuoJ rojia (HanpuMep, IPOLECChl CKUTAHMS HCKOIIAEMOT0 TOILJIMBA).

CpaBHeHHE JaHHBIX pacuera, IPUBEAEHHBIX B JOKIIAJIE, O CBUTE MO
BpeMeHH ce30HHoro xoxa CO, (1 mecsi Ay mapHbIX cTaHnuil Mauna Loa u
Alert)) coBnaiaroT ¢ pa3nuyueM Mo BPeMEHH CE30HHBIX MUHUMYMOB
KOHIIEHTPALUi JUOKCH/IA YIIICPOa ISl JaHHBIX MHUPOTOi 30HbI 90°-60° c.11. 1
0° - 30° c.11., B KOTOPBIX PACIIOIIOKEHBI YKa3aHHBIC CTAHI[MA MOHUTOPHHTA.

Crnenyer Takke OTMETUTh 3HAYUTEIBHOE PA3INYUE aMIUIUTYbl CE30HHBIX
n3MeHeHuil KoHueHTpauuu CO,, Hanbosee IPKo MPOSBISIOIIEECS B IIMPOTHBIX
nosicax (90-60)° Cesepuoro u FOxuoro mosymapwuii. Tak, st CEBEPHBIX
pailoHOB 3Ta BETMYMHA COCTaBIsAET 15 ppm, A 0KHBIX — 0T] ppm a0 2 ppm
(puc. 2a). Yka3aHHbIE 3HAUEHUS aMIUIUTY/Ibl CE30HHBIX U3MEHEHUN
COOTBETCTBYIOT IPUBEAEHHBIM B JOKJIAJIE TAHHBIM, TOJyYEHHBIM JUIsl CTAHIUI
South Pole u Alert.

Ce30HHBIE U3MEHEHHUS COJIEPIKAHUS METaHa B aTMOC(EPE XapaKTepU3YIOTCA
JIETHUM MUHUMYMOM, OOYCIIOBJIEHHBIM PAacX0O/I0BaHUEM METAaHa B BO3AYXE 3a
CUET €ro XMMUYECKON PeaKIuu ¢ TUAPOKCUIIOM, Han0oJiee BHICOKHE
KOHIIEHTPALIMK KOTOPOTO PErUCTPUPYIOTCS B JIETHUM C€30H roaa. [IpuBenénueie
Ha pUCyHKe 20 TaHHbIE CBUIECTEIHCTBYIOT O HE3HAYUTENbHBIX OTIINYHUIX
aAMIUIUTY/Ibl CE30HHON M3MEHYMBOCTH MeTaHa (B ominune oT CO;) B IUPOTHBIX
nosicax (90-60)° Ceseproro u FOxuoro mosymapwuii. Tak, st CEBEPHBIX
pailoHOB 3Ta BETUYMHA COCTABISAET 35 ppb, Wi 10KHOU MUPOTHOM 30HBI — 30
ppb. IIpeacrapneHHbie B AOKIIAE PE3yAbTaThl OLICHKU aMIUIUTY/Ibl CE30HHOTO
X0J1a, pacCUUTaHHbIE I cTaHIUi KOXHOTO nosyiapusi, BKJIOYasi CTAHIIUIO
South Pole, cocrasustor 30 ppb.

[IpoBen€HHBIM CPABHUTENBHBIN aHAJIN3 MIPEACTABICHHBIX B JOKJIIA/IE
JAHHBIX O CXOJCTBE U3MEHEHUU COBPEMEHHOTO CO/IEPKAaHUSI U U3MEHYUBOCTHU
MMAPHUKOBBIX Ta30B, NOJMy4eHHbIX Ha cTaHUsAX CSIRO, ¢ cooTBETCTBYIOIMMHU
pe3yapTaramMmu, OCpEeAHEHHBIMHU JIJIs1 IIMPOTHBIX 30H 3€MHOT0 11apa,
CBUJIETEIBCTBYET O CXO/ICTBE CPABHUBAEMBIX MTOKA3aTEIEH U BO3SMOXKHOCTH
MCIIOJI30BAHUS IPUBEIEHHBIX B JIOKJIAJE PE3YJIBTaTOB 3MIIMPUYECKOTO aHAIN3a
IIPU PEIICHUH 33]]Ja4 MOHUTOPUHTA MAPHUKOBBIX I'a30B B PErMOHAIBHOM U
100anbHOM MacuITabax.

B 3axmroueHun xouy moxenaTh aBTopaM J0KJIaa JadbHEHIIUX YCIIEX0B B
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Pucynok 20 - Ce30HHbIe H3MEHEHHSI METAHA B Pa3JIMYHbIX IMPOTHBIX 30HAX

Kpusoayuxuii A.A. (mpeaceaareascrByromuii): Crnacu6o, Baagumup
NBanosuu. Bonpocsl ecth k Bnagumupy MBanoBuuy? Borpocos HeT. Beé
scHo. Cracu6o emé pa3. Ceituac, s Tak MIOHUMA0, MOYKHO JTUCKYCCHIO
MIPOBECTHU, KTO-TO, €CIIM XOUET, MOXKET BBICTYIIUTH. Jla, moKanyucra.

Haxyrun A.A. (MUT'K3J): B cBsi3u ¢ npocb00ii aBTOPOB yKa3aTh Ha
HEYTIOMSHYThIE B I0KJIae (PaKTOPbI, BIUSIONIME HA CE30HHOCTD BbIICJICHUS U
MOIIOUIEHUSI METaHa, XOTeJl Obl HAMTOMHUTB, YTO, €CJIM PEUb UIET O METAHE U
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CE€30HHOCTHU B U3MEHEHMH €TI0 KOHIEHTPALUH, TO HEKOTOPBIE €T0 UCTOYHHUKHU — U
€CTECTBEHHBIC, U AaHTPOIIOT€HHBIE — CYIIECTBEHHO 3aBUCAT O TEMIIEPATYPHI,
MOCKOJIBbKY B AMUCCHH O0JIbIIasi OMOTUYECKAsl COCTABIIAIONIAs. DTO OTHOCUTCS U
K SMUCCHH U3 O0JIOT, U K SMUCCHSIM C PUCOBBIX MOJIEH, U K Pa3I0KEHUIO
BBIJICJICHUI )KUBOTHBIX.

KpuBoayukmuii A.A. (mpeacenarenaberByromuii): Criacu6o, Anekcasap
Nnpnu. Eme Beictymienus? [loxanyiicra.

Kop3yxun M.JI. (MT'K3J): MHe kaxeTcs, 4TO MOJyYEHHBIE PE3YJIbTATHI —
XOPOILUUH UCXOTHBIN MMYHKT JIsl (POPMYIUPOBKHU YK€ (PU3NUECKON MOJIEIH,
OMKCBHIBAIONIEH MPOIECCHI BELIOPOCOB, CTOKA U IPOCTPAHCTBEHHOIO MEPEHOCA.
Oto Oyznert cuctema 11 (1o yucHy cTaHUUI) TMHEHHBIX HEABTOHOMHBIX (BBULY
CE30HHOCTH) ypaBHeHMI. Ee MOXHO OnpoO0oBaTh MOJIOTHATH K MOJTYYEHHBIM
pe3ysbTaTaM U OLIEHUTH BKJIaJ KaXXI0TO U3 TPEX MPOLIECCOB, O KOTOPBIX
roBopujioch B Joknane. Ha camom nene sto Oyaet, koHeuHo, 11-toueunoe
MpUOIMKEHUE K HEMPEPHIBHOM MPOCTPAHCTBEHHON KIIMMAaTUYECKOW MOJIEIIH,
KOTOpasi IOJKHA CoJlepKaTh 0OHapyKeHHbIE Y HEKTHI.

KpuBoayukuii A.A. (npeacexareabcrByromuii): Cnacu6o, Muxann
JimutpueBud. Y KOro-TO €CTh €Ille NpeajiokeHus, 3amedanusa? [loxanylicra,
Hwuna KoncrantuHoBHa.

Kononosa H.K (MucTuTyT reorpagum PAH): B nocnegnue roasl 6110
HECKOJIbKO M3BEpP’KEHUM BYIKAHOB, JOCTATOYHO CHJIBHBIX, U ObLI BBIOpPOIIECH
JOBOJILHO OO0JIBIION 00BEM MAPHUKOBBIX ra30B B arMocdepy. Eciu MokHO ObLIO
OBl BBIJICIUThH B JJAHHBIX [NIOOATbHBIX (DOHOBBIX HAOIIOACHUN AHTPOIOTEHHYIO
COCTABJISIOLIYIO U BYJIKAHHYECKYIO COCTABJISIOLLYIO, TO OBLIIO ObI MHTEPECHO MX
CONIOCTaBUT.

KpuBoayukuii A.A. (nmpeaceaareabcTBywmmid): Cracu6o. Emé? Jla,
MOXKATYHUCTA.

Bopoose B.A. (MI'KD): Ceiiuac Anekcanap Mnpny Kak pa3 HallOMHUI O
TOM, 4YTO PHUCOBBIE YEKHU BBIIAIOT JOBOJHHO OOJIBIIOE KOJIUYECTBO METaHa.
Bo3M0OXHO, ¢ 3TUM CE30HHBIM BBIOPOCOM TaK)XE CBSI3AHO CMEIIEHUE TOJJOBOTO
X0/la KOHIEHTpalMid MeTaHa, MOCKOJbKY 3TOT (haKTOp NEUCTBYET B Pa3HbIX
4acTsX 3€MHOI0 IIapa JIMIIb B COOTBETCTBYIOLLME CE30HBI, 3aBHUCSIIME OT
KJIMMaTU4ECKUX yCJIOBUH. Ele pa3 xo4y NOQYEPKHYTh, YTO MPEICTABICHHBIEC B
JOKJIaJIe CMEILICHHUS] HEOOXOIMMO HCCIIEeNOBaTh HE JUIsi HECKONBKHX TOUYEK, a
100ajbHO, JIETAIbHO MO BCEMY 3€MHOMY MIapy. Takue JaHHbIE B MPHUHLIMIIE
€CTh B MHTEPHETE, TOJBKO HYXXHO HX 00paboTaTh, MpHBIEKas CHELHATbHBIC
MeTOAbl aHamu3a. 1.e. LeaecooOpa3Ho MoApoOHO U Oosiee MIMPOKO U3YYUTh
(dazoBbIie CABUTHU, KOTOPBIE, K COKAJICHUIO, TPEICTABICHBI B JOKJIA/E JIUIIb JJIs
HEOOJIBIIOTO YUCIIA TOUEK.

KpuBoayukmuii A.A. (npeacenareabcrByromuii): Cnacu6o. Emé kro-
HUOYIb XoueT cka3zarb? Toxke, cCO CBOEH CTOPOHBI, ecid Bbl mo3BosuTe, X0uy
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caenarb KOMMEHTapuil. Bo-mepBbIX, MHE KaXeTcs, MOAECIM Ccendac
pPa3BUBAIOTCA, U OYEHb HMHTEHCHUBHO, W BOT 3TH JIaHHbBIE, KOTOPBIE aBTOPBI
CEroJHs HaM TMpPEACTaBWIM, MOIIM Obl CIYXHUTh OCHOBOM JUIs CpaBHEHHS,
BooOmie rosops. Jagyt nu momobubiit 3pdext momenu? Kakoe oTHomIeHHE
MOJIEJIbHBIE PE3yJAbTaThl UMEIOT K JaHHBIM HaONIOACHUM — 3TO OYEHb BaKHBIN
MOMEHT. BTopoe, 4To s1 Obl XOTE€l OTMETHTb, YTO AaBTOPbl HCKIIOUMIU W3
pPacCMOTpPEHHMsI JaHHbIE 10 WHAMMCKOW CTaHUMHU, Kak BbINAJAIOUIUME U3
CTaTUCTUKU. MoeT ObITb, HAOOOPOT, CTOMT OOpaTUTh 0c000€ BHUMAHUE HA
JAHHBIE 3TOM CTAHIIMM U pa3o0paTbcs, B YEM TaM aHOMaJIUsI cOCTOUT. Criacuoo.

Kpusoayuxuii A.A. (mpeaceaareabcrByrommii): Cepreii Muxaiiyiopud,
114, C 3aKJIIOYUTENIbHBIM cioBOM. [loxkamnyiicra.

CemenoB C.M.: Xoren Obl OTpearupoBaTh Ha HEKOTOPHIE KOMMEHTAPHH.
Brnagumup MBanoBu4, Bo-niepBbIX, 4YTO-T0 BbI 00uaenn CeBepHOE MOIyIIapue:
B CeBepHOM mnoiymapuu IATh cTaHuuMid, B FOXKHOM — IIECTh CTaHILMIA,
IIPUMEPHO TonojaM, a Bel roBopuin, yto B CeBEpHOM MOIyLIapUM CTAHLIMN
CPaBHUTENBHO O4€Hb MaJio. HO 3TO 1 Tak — K CJIOBY CKa3arh.

Teneps OTHOCHUTENBHO MIMPOTHBIX 0000mmeHud. Brnamgumup lBaHnoBuu
EropoB mnokasplBaJl O4€Hb MHTEPECHBIE KAPTUHKH C rofoBbIM xonoMm CO; u
METaHa B pa3HbIX IIMPOTHBIX nosicax. Ho s Xxouy 3aMeTUTh, YTO NPU TOM, YTO
rOIOBOM XOJ B pa3HbIX MECTaX MOXKET ObITh OYEHb IOXOXK, MEKI0/10Bast
U3MEHUYMBOCTh MOXET IPHUBECTU K OYEHb HU3KOM Koppemsauuu. T.e., CKaxkeM,
MUHUMYM JIETOM M MAaKCUMyM 3HMOH MOTyT HaOJoIarbcsi Ha Mmape
CPaBHUBAEMBIX CTAHIUM, WIK JaX€ B IIUPOTHOM nosce B neiaoM. Ho aro eme
He OyzieT o3HayaTh 00s3aTeNbHON BBHICOKOM KOPPEJSIMU BPEMEHHBIX PsIOB. A
Mbl OOHAapyKWJIM MMEHHO 3TO — HallpUMeEp, Ul METaHa BPEMEHHBIE PsJIbl
CpPEIHENBYXMECSYHBIX KOHIEHTpauui (mocine BblUMTaHUA |2-mecsauHOU
CKOJIB3SIILIEH CpelHe) KoppeaupyroT Ha ypoBHE > 0.95 u Bbillle AJi CTAHLUM,
HaxOASIIMUXCS Jpyr OT Jpyra 3a ThICSYM KHIOMETPOB. HyXHO TOIBKO
IIPUMEHUTh COOTBETCTBYIOIMKA CIBUI BO BpEMEHUM. BOT B 4eM HOBHU3HA
MTOJIyYEHHBIX PE3YyJITaTOB, B YaCTHOCTH.

Teneps oTHOCHTENbHO ¢u3NYecKoW Moxaenu, Muxaun JIMuTpueBHuu.
Ilonumaere, 3aecp He BCE Tak IpocTo. Jla, Bce paccMaTpuBacMble MPOLECCHI
MUMEIOT CE30HHOCThb. BOT HacTymaer rae-to JIeTo, Hy, HalpuMep, Ha KaKOW-TO
CTaHIIMM Ha OKEaHWYECKUM oOepekbe. Yero Mbl MOKEM 0KUIaTh? MBI MOXeM
oxujare AByx Bewied. Ileppoe — o310 ycwieHHoro nomouieHus CO; u3
BO3/1yXa 3a CYET CE30HHOIO PAa3BUTHUS (PUTOIUIAHKTOHOM M COOTBETCTBYIOIIEH
aKTUBU3aLUU (POTOCHHTE3a. DTO OJIUH IPOLECC, OH MOHUKAET KOHLUEHTPALUIO
CO,. C npyroii CTOpOHBI, TP CE30HHOM IOBBIIICHUHA TEMIIEPATypbl BOZHUKAET
cmemenne paBHoBecus CO, Mexay armocdepoil M OKEaHOM B TOJB3Y
armoceprl. Jlumuuit CO, Oymer BbiAenatbes B armocdepy. IIpouecch
pa3HOHaIpaBlIeHHbIE, Kakoi OyneT HeTTo-pe3ynsrar? He coBceM sicHo. Cyns no
JTaHHBIM, 00JIee MOIIHBIN TIpoliecc — (POTOCHHTE3A.
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Teneps oTHOcCHUTENbHO 3ameuaHusi Asekcanjapa WMinbuya OTHOCHUTENBHO
CE30HHOCTU HEKOTOPBIX IMPOILECCOB SMUCCUU METaHa — U €CTECTBEHHOU, U
AHTPOIIOTEHHOW. B npuHIuIIe, S COMIaceH, 4To KaKoe-TO BIUSHUE HA CE30HHBIN
X0l KOHIICHTpalMii dTO oOKaszbiBaeT.  OnHako, BBIOPOCHI TMPUBSI3aHBI K
ONpEeNIeJICHHbIM pervoHaMm. KX eme Hago <«JI0CTaBUTH» Ha OTJAJICHHbIC
CTaHLINM, HapuMmep, B AHTapkTuje. MOTryT 1 Mpouecchl JalbHETO NEPEHOCA
o0ecneunTh TaKyl0 «aCTPOHOMHUYECKYI0» CHHXPOHHOCTh B HW3MEHEHUU
KOHIIGHTpAllMM MEeTaHa Ha aHTapKTUYeCKuX CcTaHiusax? COMHHUTENBHO,
nockoJibKy uist N,O Takasi CHHXpOHHOCTh He obecnieunBaercs. HamomHto, uto
3aKMCh a30Ta MPAKTUYECKHU HE pacxoayeTcsi B Tponocdepe, a ee KOHIEHTPALMU
Ha [I00ANbHBIX (OHOBBIX CTAHIMAX  CKJIAABIBAIOTCS  HCKIIOUUTEIBHO
IpolieccaMu NepeHoca u nepemennBanus B atmocdepe. [103Tomy Mbl CKIIOHHBI
OOBSICHATh BBICOKOE CXOJICTBO CE30HHBIX KOJICOAHWW KOHIIEHTpAIluii MeTaHa
aKTUBH3AIlMM €r0 CTOKa BCIEACTBHUE CE30HHOTO oOorameHus armMochepsl
TUAPOKCUIIOM.

Hy, BoT, moamnyii, 1 cBon KOMMeHTapuu 3aKoH4umi1. Cracuoo.

KpuBonyukmuii A.A. (mpeacenarejabcTByommii): Cracu6o. Y mens emié
OJTHO TIOXKEJIAaHWE, W3BUHUTE, S BOCIOJB3YIOCh CBOMM TIPAaBOM: YTOOBI 3TU
pe3y/IbTaThl, OY€Hb WHTEPECHbIE, ObLIM OIYyOJWKOBaHbI, YTOOBI JIOAM MOTIIH
MMM 1oJib30BaThesi. Cracubo BceM enig pas.

CemenoB C.M.: Cnacubo BceM. Mbl B 3TOM MOJYTOAUHM 3aKOHYWIH
3acefaHus, CIACAYIONIMNA HaIl CeMUHAap OyaeT ToJIbKo oceHbto. Cmacubo
0oJb1IOE.
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