AcTpoHOMMUYECKUE
TEOpMUM ycrnewHo obbsc-
HAIOT Bapuayum Knimmara
Ha macwTtabax reonoru-
yeckux anox. CoBpemeH-
Hblé W3MEHEeHMus KJiuma-
Ta OObIYHO CBSA3bIBalOT
C [AeATeNbHOCTbIO 4e-
noseyectsa U Koseba-
HUSAMUN TennoobmeHa
MeXay OKeaHOM U aTMOo-
cthepon. MecsyHOe 06-
paweHue 3emnu BOKpYr
6apuueHTpa CUCTEMDI
3emna - JlyHa He yuu-
TbiBaeTcA B 3TUX UCCe-

OKCKYPC B UCTOPUIO

Jletom 2010r. Ha Es-
ponencKkon  TeppuTopuun
Poccun Habnoganack He-
6biBanad no npoaosiKu-
TENbHOCTU W  WHTEHCUB-
HOCTM >kapkas noropga.
WccnepoBsaHus aBTopa
(Tpyabl 'mgpomeTuyeHTpa
Poccun. 2012. Buin. 348,
c. 195-214) nokasanu,
© Cunopenkos H.C.

Hayxu o 3emne

feognHamuyeckue
NPUYUHbI AeKagHbIX

M3MEeHeHUM Knmmara

H.C. CUAOPEHKOB,

JOKTOPp (I)I/I3I/IK0-MaTeMaTI/ILIeCKI/IX HayK

I'uppomernentp Poccun

4YTO XKapa HacTynuna B pe-
3ynbTaTte 35-neTHero bue-
HUA (UBMEHEeHNa aMnnuTy-
Obl) rofoBbiX KonebaHun

TemnepaTtypbl W  Opyrux
MEeTeopoNIorn4ecknx  xa-
PaKTEPUCTUK. ITO BueHune
npoucxoanT u3-3a Cno-
XXEHNA rofoBbIX LUKMIOB —
cosiHe4Horo (365,24 cyT) u
nyHHoro (355 cyT).

poBaHuax. OgHaKoO OHO
Bbi3blBaeT KBaHTOBaHue
pexumoB norogbl — Mo-
AABJfIeHUe KBa3uHepesb-
HbIX €CTeCTBEHHbIX Cu-
HOMNTUYECKUX MepuooB.
Bcneacteme HekpaTHO-
CTU MECHAYHOro un ropo-
BOro nepuogos obpatye-
HUA 3emMnu BO3HUKAKOT
KBa3uyeTtbipexsieTHue u
35-neTHune N3MEeHeHuUs
amnnuTyAabl MeTeopo-
JIOrM4YecKUXx Xxapakrtepu-
CTUK, BNuAKOLWMEe HaA U3-
MEeHEeHUs Knumara.

O Takmx 35-neTHux Ko-
nebaHunax Knumarta nucan
ewe B 1625r1. ®peHcuc
bakoH: “EcTb Hekun ¢hakr,
O KOTOPOM S CribIliars, HO
He XoTes ero cpasy orna-
LIaTb M HEMHOro noBpeme-
Hun. oBopsAT, 4To B Hu-
gepnaHgax (4 He 3Halo,
B KakoM WMEHHO 4acTtu)
kaxpgble 35 net noBTOpSi-
loTCs nepuogbl C ofuHa-

25



LenTp 3emmu

KOBbIM MOroOA4HbIM PEXMU-
MOM, TakuM, Kak CUIIbHbIE
MOPO3bl, JOXAINBbLIE UIN
3acyLwnmBble  nepuossl,
Tensnble 3uMbl, XOJI0[HbIE
NleTHue nepuogbl U T.n.,
M 3TOT PEXUM HasblBatoT
OCHOBHbIM. S cynTar aT10
LOCTOUHbBIM  YTOMUHAHUS,
Tak Kak, aHanm3npys gaH-
Hble 3a npoLuesgLune rogbl,
A Haluesn nofobHy 3ako-
HOMepHOCTL”.

B 1741 r. poccuickumn
akagemunk [.Kpadt, wun3-
YYUB CTapPUHHbIE XPOHMU-
KW, NpULLEN K BbIBOAY, YTO
OCOO6EHHO CYypOBble 3UMbI
NOBTOPAIOTCA KaxKable 33—
35 net. B 1890 r. Sayapa
BpukHep OTKpbI 3aHOBO
MHOroneTHee konebaHue
Knumarta, Bblpaxkatoweecs
B YepefoBaHUN XONOAHbIX
N BNI2XKHbIX AEeCATUNETHUN
C TennbIMN U CyXUmn. 3TO
Habnoganocb B cpefHem
pa3 B 35 net. C Tex nop
KonebaHua kfMmaTa c Ha-
3BaHHbIMU XapaKTepHbIMU
uuknamm ot 25 go 50 net
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Bapuuentp

4acTO HasblBalOT OPUKHE-
POBbLIM LUKIIOM.

Mpupoga 6pukHepoBa
yukna un 6onee gonrux no
nepmogu4HoOCTN (A0 ThiCcH-
YN NeT) U3MEHEHUN KIu-
mata nubo Boobwe He
obcyxpaeTcss  YYeHbIMU,
nn6bo npunuceiBaeTcs con-
HEYHOW aKTUBHOCTU. AHa-
NU3NPYA NPUYUHBI XKAPKKUX
neTHux ce3oHoB 1972r.,
2010 r. meTeoponorn cyu-
TalT, 4YTO >apa BO3HU-
KaeT B peaynbTarte no-
aBneHMsa  6M10KUpyoLWmnX
aHTUUUKNoHoB. Ho noue-
My 3TuU OGNOKuUpyloWme aH-
TULUUKIOHDI BO3HUKAKOT
NpueN3NTENbHO  Yepes
35 neT — HUKTO He 06CyX-
paet. Llenb npeacrasnen-
HOW CTaTbW — YCTaHOBUTb
NPUYNHY MEXTro[OBbIX KO-
nebaHnn Knumarta, BKJIO-
Yyas OGpUKHEPOB W Apyrue
UUKNbI.

Ana atoro Heob6xoaMMo
O3HaKOMUTbCA C Mecsy-
HbIM obpaLlleHnem 3emnu,
C NYHHO-COJTHEYHbIMWU NpuK-

Cxema mecssHHOro obpatye-
Hus 3emnan wn JlyHbl BOKpYyr

bapuyeHTpa. lyHKTHPOM
rnokasaHa opbuta LeHTpa
macc 3emnn.

amBamMn U UnkKnamu, c 4B-
meHnemM CUHXpoHun3ayun.

FEHEPALNA NPUNVBOB

Kak nssecTtHo, 3emns u
JlyHa obpawaroTca BOKpyr
obuwero ueHTpa macc (6a-
puyeHTpa) cucTtembl 3eMm-
na —JlyHa ¢ cugepuyeckum
(0OTHOCKTENBbHO 3BE3[) Mne-
punogom 27,3 cyT. 3emns
onucbiBaeT TpaeKTopuio,
nofobHyo opbute JlyHbl,
HO pas3mepbl ee B 81 pas
MEeHbLUEe JIYHHOW OpOUTLI.
BapuueHTp BCcerga pacno-
naraetca BHyTpu 3emnu,
Ha paccTosHUM npumep-
HO 4670 KM OT ee UeHTpa.
3emns obpawjaeTcs NocTy-
naTenbHo (6e3 BpaleHuns)
BOKpPYr “HenoABu>XHOro” (B
cucteme 3emna — JlyHa)
6apuueHTpa. B pesynbTa-
Te Takoro Mecsi4Horo ABu-
XXeHua 3emnn Ha BCe 3eM-
Hble 4acTuubl OencTByeT
TOYHO Takas Xe LEeHTpo-
6e)xHaa cuna, Kak B LeH-
Tpe macc 3emnun. Cymma
BEKTOPOB LIEHTPOOEXXHOM
CUNbl U CUNbl MNpPUTAXE-
Hus JlyHbl Has3biBaeTcH,
KaK M3BECTHO, MPUITIMBHON
cunon JlyHbl. AHanornyHo
onpeaenseTcs npunnBHas
cuna ConHua.

BenununHa npunueHoM
CUNbl €CTb PYHKLUUA CKI10-
HEHUS W reoueHTpuye-
CKOro pacctosiHusa JlyHbl
(vnn ConHua). AMONuUTy-
Aa MecCsiYHbIX KonebaHuin



CKNMOHeHus JlyHbl wn3me-
HAeTca ¢ nepuogom 18,61
roga ot 29° go 18° us3-3a
npeueccun ocu (perpec-
CUKN y35I0B) NyHHOW opbu-
Tobl. lMepuren nyHHoM opbu-
Thl ABUXXETCH C NEPMOLOM
B 8,85 roga. CkiOHeHue
N reoyeHTpuyeckoe pac-
ctosHMe ConHua n3MeHs-
toTcAa ¢ nepuogom B 1 rog.
3emnga BpawaeTca BOKpYr
CO6CTBEHHOW OCU C CYTOuY-
HbIM nepuogoM. B wuTo-
re amnnutyga kKonebaHun
NYHHO-COJTHEYHbIX npu-
NMBHBIX CUNT U3MEHSeTCs
BO BPEMEHU C nepuogammu
18,61, 8,85,6,0,1n0,5ro-
4a, Mecs4HbIM, nofyme-
CAYHbIM, HefenbHbIM, Cy-
TOYHbIM, MOJSTYCYTOYHbIM.
YKasaHHble Bbllle nepuo-
Abl  KonebaHuin nNpunue-
HOW CWUSibl OEeUCTBYIOT Ha
Bapuauyuu aTmocepHomn
umpkynaguu.  MexaHusm
9TOr0 BO34EUCTBUSA HaM
elle He coBceM sceH. Npsa-
MOe BJIMSIHUE JYHHO-COJI-
HEYHbIX MNPUANBHbLIX CUN
Ha Bapuayum aTtmocdep-
HOW LUMPKYNAUMN KaxxeTca
ManoBEPOATHbIM M3-3a MX
He3Ha4ynTenbHOCTU. Hawm-
6onee BePOATEH Mexa-
HU3M BbIHY)XAEHHOW CUH-
XPOHU3aLMW.

CNHXPOHU3ALINA
KOJIEBAHUIA

HanomMHuM, 4TO CUHXpO-
Hu3auus konebaHun — aTo
cornacoBaHue 4acToT, pas
N Opyrnx XxapakTepucTuk

CUrHanoB B3aNMOLEWUCT-
BYHOWMX  KosfiebaTenbHbIX
cuctem  (oCUMNIATOPOB).

B Hawem cnyyae peub
nongeT O CUHXPOHM3auun

4acToOT Bapuayum aTMmo-
cthepHOM uUMpKyNnAUUK K
4acTOT KonebaHun NyHHO-
COJTHEeYHbIX npunuseos. Cy-
WeCTBYIOT ABa OCHOBHbIX
TMNa CWUHXPOHM3auun Ko-
nebaHnin: B3aMMHbIA — Mpun
KOTOPOM YyCTaHOBMBLUASACH
B pesynbTaTte CUHXPOHU-
3ayum yactoTta konebaHum
6nmM3ka K cpegHemy 3Ha-
YEHUIO UHAMBUAYAITbHbIX
4acTOT OCUMUNNATOPOB, U
BbIHY>XXEHHbIN  (NPOuUCXo-
ONT 3axBaTbiBaHWE 4acTo-
Thbl), — NPU KOTOPOM 4acTo-
Ta O4HOro U3 OCUUNNATO-
poB (Ha3blIBaeMOro CUHXPO-
HU3MpPYOLWKMM)  OocTaeTcs
HEM3MEeHHOW, a 4acTtoTa
apyrux  “noactpavBaeTt-
ca” nog Hee. [1na nepsoro
TWMa CUMHXpOHM3auuM Xa-
paKTEpPHO TecHOe B3auM-
HOe BNUSAHWE cucTtem Apyr
Ha gpyra, 4ns BTOporo —
OAHOCTOPOHHEE BNUAHME
CUHXPOHM3NPYOLWEero  oc-
uunnaTopa Ha gpyruve, a
Takxe OTCyTCTBME obpaT-
HOW CBA3M.

WHAEKC
NPUNMBHBLIX KONEBAHWI

[MpunuBHbIE nedop-
mMauum 3emnm  oKasblBa-
IOT 3aMEeTHOE BIUSHUE Ha
CKOpPOCTb CYTOYHOro Bpa-
weHma 3emnu v (3emna u
BceneHHas, 2003, Neb5).
Teopus NpUNUBHLIX Kone-
6aHMM CKOpOCTU BpaLle-
HMa 3emMniM OCHoBaHa Ha
TEeopun NYHHO-COSTHEYHO-
ro NMPUNMBHOIO MOTeHuma-
na. B HacTodwee Bpemsa
0151 BbIYUCNEHUS NPUNnB-
HbIX KONebaHun CKopocTu
BpaweHmsa 3emMsim Ucnosb-
3yl0TCA 62 rapMOHUKK 30-

HanbHOrO npunuea c ne-
puogamu oT 5 cyt go 18,6
roga. Haubonee 3Haum-
TenbHble U3 HUX — Koseba-
HUSA C NONYMECSYHbIM, Me-
CAYHBIM WU MOMYrofoBbIM
nepuogamu.

HanpoTsaxxeHnn nyHHoro
MecsiLa CMeHSIOT Apyr Apy-
ra YyeTblpe pexxuma BpaLlle-
HUs 3emnn HepaBHOW Mpo-
OOSMKUTENBHOCTLIO — ABa
nepuoga YCKOPEHUS Mpo-
OOJNDKUTENBHOCTLIO M, U
ms; U ABa nepuoja 3amep-
newma — m, n m,. Cwme-
Ha pPEeXWMoB  MPOMCXO-
ONT B cpegHeM yepe3s m =
~ 27,3 cyT/4 = 6,8 cyT. Ho
n3-3a MeAfeHHOro [ABu-
XXEHUsA nepures u y3noB
NYHHOW Op6UTblI 3TOT He-
AenbHbIN Nepuog MOXeT
AnuTbea oT 4 Ao 9 cyT.

Hanpumep, B 2016 .,
c 4 no 11 masda, oTme4aeT-
CA YCKOpeHVe BpaleHus
3emnu, ¢ 11 no 15 maa —
3amegneHune, ¢ 16 no
24 maqa — yckopeHue u ¢ 24
no 31 maa — 3amepgneHue
BpaLleHus 3emnu, To ecTb
NYHHbIA Mecay cnaraeTt-
CS U3 cnegyrowmnx UHTep-
Banos: 7 + 4 + 9 + 7 CyT.
BHyTpu mecsiya BO3MOXXHbI
nobble KOMOMHaUMM 3Ha-
YeHWA m; B guanasoHe OT
4 no 9 cyT.

CkopocTb BpaLleHus
3emnu v BapbupyeTt npe-
UMYLLECTBEHHO BHYTpU
cugepuyeckoro  Mecsaua
(27,3 cyT). B TeyeHue aTo-
ro nepuoga JlyHa nepeme-
LjaeTca U3 CBOero KpamnHe-
ro nonoxxexus B CeBepHoMm
nonywapuu (kKkorga ee no-
NOXUTENbHOE CKJIOHEHUE
MaKcMmMasibHO) K  MMWHU-
MasnibHOMY oOTpuuaTesnbHo-
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My CKNOHeHuo B KO>KHOM
nonywapum n 3aTtem CHo-
Ba Bo3Bpawaetca B Ce-
BepHoe nonylapue K Mak-
CManbHOMY CKJTOHEHWIO.
LleHTp macc 3emnn (reo-
LUeHTp) aBwxeTtcsa nopob-
HbIM 06pa3om, HO CO cABU-
rom cpasel Ha 180°. [pwu
9TOM CKOPOCTb BpalleHus
3emnn wnmeeT gBa nony-
MECHAYHbIX KonebaHna ¢
MakKcMMyMamu Mpu  Hau-
6onbwem yaaneHum JlyHbl
N reouyeHTpa oT HebecHo-
ro aKeaTopa, U ¢ MUHUMY-
MamMu — Npu nepeceveHnn
JlyHOW 1 reoyeHTpOM 3KBa-
Topa. CKopoCTb BpaleHus
3emMnu Takxe 3aBUCUT OT
COJTHEYHbIX MPUSIMBOB, KO-
TOpble U3MEHAITCA UN3-3a
Bapuauum CKJIOHEHUS W

- =

- -

pacctosaHus oT ConHua.
ConiHe4yHble NpuUnMBLI MO-
poOXAaloT, B OCHOBHOM, KO-
nebaHne ¢ nonyrogoBbiM
(182,62 cyT) nepnoom.

ECTECTBEHHbIE
CNHOMNTUYECKUE TMEPKMObI
MYJIbTAHOBCKOI'O

M3BecTHO, 4TO JIyHHO-
COJIHeYHble NpunuBbl “gun-
pvXMpytoT” norogon (3em-
na wn BceneHHas, 2003,
Ne 5). KBasuHegesnbHble
PUTMbl NPUINBHbLIX CUJT 06-
YCNOBMMBAKOT MOSABNEHME
CBOEro poja KBaHTOB MO-
rogbl — €CTECTBEHHbIX CU-
HOMTUYECKUX  NepuooB
MynbTaHosckoro*.  Cwme-
Hbl 3TUX NepuoaoB COB-
nagalmT C 3KCTpemymamu
NPUNMBHBLIX KonebaHun v.

Op6uTa ueHTpa Macc
cucrembl 3emisi—JIyHa

O6paLyeHne cnctemsl 3emnst —
JlyHa Bokpyr ConHya.

* Pycckuii mereoposor B.I1. Mysnbranosckuii (1876-1938) B 1915 . BBeN mOHATHE €CTECT-
BEHHOI'0 CMHONTHYECKOI'O MEepHoJa, Ce30Ha, a TaKKe LEHTPOB AelcTBUSA aTMocdepsl U pa3pa-
60TaJl OCHOBBI CHHONTUYECKOTO METO/a JIOJTOCPOUHBIX NMPOTHO30B noroasl. B 1935 r. u3z6pan
JEHCTBUTEIBHBIM YJIEHOM Bcecorw3HoM akageMun ceJIbCKOX035CTBEHHbBIX HayK.

28



V 20 T2 28
24 17
30 701 f A 411
26 [ ‘ 7.06 { 407 [ 13
10441 %2 3400 ol altall 3 , 10 f 20
I e VATRATANY [l !
-10 l Ivﬂ il 17 ﬂ 1.3 ’17 > 2n7 24 22 \f
ol s ULV ] A Y RTLASTAS ] [
— v 1 L
u 24 ;}2 : 2‘(’)9 V 2 u
50 - 28 \ ’ 29
15 31 25 d 9
=7 ) L
12
90 1 4,05 x| U
6o 17 15
-110 ; R ; ; ; ; . . .
SAuBapp Mapr Maii Nronb CeHTs16pb Hos6ops
Deppaiib Amnpeib Wronb ABrycr OKTAOpb Hexkabpb
lpunnsHbie KosnebaHnsi CKoO- B KkavecTBe npumepa LMHCKUX nokasarerneu

pocTu BpaLyeHus 3eman (v)
B 2016 r. Ynppammu otmedye-
Hbl faTtbl HacTyniaeHns Mak-
CUMYMOB U MWUHUMYMOB V.
Mo ocu opauHaT OT/0XKEHbI
OTHOCUTEJIbHbIE OTK/TOHEHUS
yrnoBsow ckopoctu v B 10779,
C npunuBHbIMU KOsle6aHUS -
MU CKOPOCTU BpaLyeHus1 3em-
M KOppenupyrT U3MeHe-
HUSI  rorogbl, reoMarH1UTHbIe
Bapuayun,  reopuanyeckme
rpoLecchl.

B HacTosuwee Bpema 3To
MOXXHO MpocneguTb, cpas-
HMBasi NpUBOAMMbIE  Ha
cante OOO “Oanno—Tpecc”
(http://hmn.ru) HegenbHble
rpadpukn  U3MEHeHna Me-
TEOPOSIOrMYeCcKuXx  Xapak-
TepucTnk (Temnepatypbl,
[aBneHus, BNTAXXKHOCTW,
BeTpa) Ha MeTeocTaHuu-
SIX 3eMHOro wapa C MWHU-
MyMamu wunamM Makcumyma-
MW NPUNNBHBIX KOnebaHui
v Ha rpadvkax, exerogHo
pasMeljaemMblx Ha caute
asTopa (http://geoastro.ru).

CMHXPOHHOCTM CMEHbI ecTe-
CTBEHHbIX CUHOMTUYECKUX
nepnoaos MynbTaHoB-
CKOro C 3KcTpemymamu v
Ha canTe aBTopa pasme-
LeHa npe3eHTaumsa MHOro-
NeTHero CpaBHUTENBHOrO
MOHUTOPUHIa WU3MEHEHWUN
METEOpPONOrn4yecknx  xa-
pakTepucTmk, Habnwoaas-
wuxcsa B Mockee u Bo Bna-
ONBOCTOKE C 3KCTpemyma-
MW NPUNUBHbIX KONiebaHni
cKopoctu v. AHanoruu-
Hble CPaBHEHWUS MO ApPYrnm
NyHKTam 3eMHOro Lapa,
nposogumble C.I1. [e-
poBbiM 1 J1.B. 30TOBbIM Ha
CBOMX caWTax, noaTeBep-
XOAKT CUMHXPOHHOCTb M3-
MEHEeHWA norogbl C 3KC-
Tpemymamn  MNPUNNBHbIX
konebaHun v. H.C. Wano-
BasioBa Hawa CBA3b Tex-
HOreHHbIX KatacTpod, no-
BeAeHNSA Nogen, TedeHus
60ne3Hen M CMEpTHOCTM
C KBasuHedeslbHbIMU 3KC-
Tpemymamn v. C.I1. [le-
pPOB YCTAHOBWU/ CUHXPOHM-
3aunlo M3MEHEeHUs meam-

340pOBbs YesioBeKA C KO-
nebGaHnamm v.

NMPUPOJA
BPVKHEPOBA LKA

CyuwecTBylOoT U apyrue
cBMgeTenbcTBa CBA3W aT-
MOCepHbIX MPOLECcCoB C
NYHHO-COJTHEYHbIMK  MpU-
nuBamn. Tak, CHeKTpbl
9KBaTOpMasibHbIX KOMMO-
HEHT MOMeHTa wumnynbca
aTmocdepbl h, un h, noka-
3biBalOT npeobnagaHuve B
HUX FapMOHUK JYHHO-COJI-
HeyHbIX npunusoB. bonee

TOrO, BbIYUCNAS CNEKTP
CpeAHEeCYTO4YHbIX  3Haye-
HUI aKBaTOpPUasibHOro

KOMMOHeHTa h,, aBTop Ha-
Wesl, 4TO OCHOBHOW MaKCcu-
MYM CReKTpanbHOW MNfoT-
HOCTM MNPUXOAUTCA He Ha
nepuog CONHEYHOro roga B
365 cyT, a Ha nepuog NyH-
Horo roga B 355 cyT. OToT
bakT  cBUAETENbLCTBYET
0 [AOMUHMPYIOWEM BInSA-
HUM NYHHbLIX MPUIIMBOB Ha
¢opmmpoBaHue mMepunano-
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Topel

Temnepartypbl Bo3gyxa B Mo-
ckBe. S — amnnuTyga rapmo-
HUK. BblgensoTcs rapMoHuKu
C J1yHHbIMU nepuogamu 355,
206, 87 n 27 cyT.

TW nyHHoro roga (87 cyT)
N NIYHHOrO CMAEpPUYEecKoro
mecsaua (27 cyT).
rapmoHuka 206 cyT BO3-
HUKaeT wn3-3a BpaleHus
60MbLWON OCU  MECAYHON
opbuTtbl 3emnM  OTHOCU-
TesbHO 60/1bLIOWN OCK FOA0-
BOW opbuTbl 3emnun. MNepu-
UEeHTP MecAYHOn OopbuThbl
3emnu cosepwaeTt ofuH
oboporT 3a 8,85 roga, a ne-

lpapuk 6uenni Temnepa-
Typbl BO3gyxa C gBymsi rap-
MoHukamu — 365 n 355 cyr.
B 1972r. ¢basbl ‘cosiHed-
Horo” (365 cyt) n ‘nyHHoro”
(355 cyT1) rogosbix KoniebaHui
Temnepartypsl T coBnanu, rno-
STOMY aMnanTygbl 3TUX ABYX
KosiebaHui ‘crioxunnucs”:
15°+ 6°=20°. Jleto 6bino
aHoMaslbHO XapKUM 1 3acyLu -
JINBbIM, & 3UuMa — XO/104HOM.



purenui rogosBon opbu-
Tol — 3a 1 rog. lNepuueHTp
BCTpedaeTca C nepurenu-
eM yepes Kaxgble 412 cyT.
Ho ocu mecsiyHOM M rogo-
Bon opbut 3emnn cTaHo-
BATCA KOJIMHEeapHbIMK
yepe3 kKaxable 206 cCyT.
OnncaHHas LUMKIUYHOCTb
B3aMMHbIX KOHMUrypauuim
ABYX opbuT BO3aencTByeT
Ha NyHHblE U 3eMHbIe Npo-
yeccol. Hanpumep, npo-
OOMMKUTENbHOCTb JTYHHOro
aHOManucTU4eckoro Me-
cqaua (To ecTb NPOMEXYTKa
BPEMEHN Mexay ABYyMSA
nocrnegoBaTefibHbIMU NPO-
XoxaeHnamu JlyHbl 4epes
nepuren) WU3MeEHAeTCa C
nepunogom 206 cyT oT 28,5
[o 24,8 cyt. Ctonb Xe Be-
NNKN 1 Bapuauum nepurem-
HOro paccTosHusA. 3eMns B
CBOEM MECSIHHOM [BUXKe-
HUM BOKpyr 6GapuuyeHTpa
‘oTpaxkaeTt” BCe OBMXEHMUSA
JIyHbI, NO3TOMY OHa nmeeT
aHanoruyHble Bapuayumm ¢
nepvogom 206 cyT.
EctectBEHHO, 4TO no-
roga Ha 3emiie 3aBUCUT
OT nNPUTOKA COJIHEYHOM
paguaumm u Uu3MeHsieTcs
C nepuoaoM COSIHEYHOro
roga (365,24 cyT). Ho npu-
BefeHHble Bbllwe ¢akTbl
CBUOETENbCTBYIOT O HaNU-

lpacuk 6ueHnn Temneparty-
pbl BO34yXa C TPeMsi rapMOHM -
Kamu — 365, 355 u 206 cyToK.
Cewmb nepnogos (206 cyT) paB-
Hbl YeTbipeM rogam. Bcnep-
CTBME 3TOr0 BO3HUKAKT 4Ye-
ThipexsieTHne 6ueHus, ‘3a-
TyweBbiBatowme” 35-neTHuin
UMKIT UBMEHEHNST aMmInTyabl
rogoBoro KosiebaHusi Temne-

parypsi.

YUKW U OPYroro UCTOYHUKA,
OKasblBaloWero BNUSHME
Ha W3MeHeHWsa noroapl,
CBSI3@HHOrO C J1IyHHO-COJI-
HEeYHbIMX NpunnBamun, a —
TOYHEEe — C MeCHAYHbIM 06-
paweHneMm 3emnun BOKpPYr
6apuyeHTpa cuctembl 3em-
na — JlyHa. lMepuopn aTux
reoguHaMuU4yecknx uname-
HeHnn norogbl He 365, a
355 cyT (13 cngepunyecknx
nnn 12 cMHOogM4YecKux me-
caueB). OH Ha3biBaeTcCsH
NPUNBHbBIM, UM JTYHHbIM
rogom.

B pesynbrtate B3aumo-
OEUCTBUA  COSTHEYHO 06-
YCNOBMEHHbIX rofoBbIX
kKonebaHunm  rMgpomeTeo-
PONOrNYECKNX XapaKTepu-
CTUK C NYHHbIMU LMKNaMm
BO3HUKAOT OueHna — ne-
puoandeckne  U3MeHEHUs
amnuTygbl  CYMMapHOro
(pesynbTupytowlero) Kone-
6aHusa. Korga ¢asbl kone-
6aHui coBnagaroT, TO am-
nnuTyapl CYMMUPYEMbIX

konebaHun cknagblBaoT-
CA, M aMnnnTyaa pesynbtu-
pyowiero konebaHus cra-
HOBUTCA  MaKCMMasrbHOMW.
3atem asbl KonebaHui
NOCTENEHHO PacxXoasaTcs, U
amnmMTyga pesynbTupyto-
wero KonebaHnsa ymeHbLUa-
etca. MwHumanbHon oHa
CTaHOBUTCA Torga, Korga
pasHocTb (pa3 pgocturaet
180°, Tak Kak Torga am-
NAnTy4bl CyMMUPYEMbIX KO-
nebaHun BblMUTalOTCA (M3
CONTHEYHOW aMnNnTyAbl Bbl-
yunTaeTca NyHHad). YacTto-
Ta OMeHMM paBHa pasHo-
CTU 4acTOT CYMMUPYEMbIX
konebaHun. [llpu cnoxe-
HUN cOoNiHeYHoro (365 cyT)
KonebaHusi C  NYHHbIM
(355 cyT) nepuop 6ueHun
paseH 35,2 roga (1/355,16 —
—1/365, 24 = 1/12869 cyT =
=1/35,2 roga).

B MockBe cpefHecyTouY-
Has TemnepaTtypa T no knu-
MaTUYECKUM [aHHbIM [0-
cturaet MuHumyma (—10°)
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B fAHBape, a Makcumyma
(+20°) — B urone, To ecTb
amnnuTyga  COSTHEYHOro
rogosoro (365 cyT) kosne-
6aHua cnegyowaa: (20°—
- (—10°))/2 = 15°, a cpega-
HerogoBas Tewmmnepartypa
Takaa: (-10° + 20°)/2 =
= 5°. B 2010 r. cpegHeme-
CAYHble aHoManuum TeM-
nepatypbl COCTaBunn: B
AaHBape —6°, B uione +8°
(amnnuTypa paBHa 7°); B
1972r. B dAHBape —6°, B
nione +4° (amnnutyaa pas-
Ha 5°). OcHOBHOM BKnapg
B (popMumpoBaHMe Takux
aHOManuin BHOCUT JTyHHOE
355-cyTo4Hoe KonebaHue.
[onycTum, 4TO ero amnnu-
Tyaa pasHa 5°. MocTtpoum
rpacovk CymMMbl 3TUX OBYX
KonebaHun ¢ 1 gaHBaps
1972 r. 3Ty gaty paccmart-
puBaemM nepBoOn MOTOMY,
yto B 1972 r. onpepneneH-
HO (6e3 NOBTOPEHMMN) Ha-
énioganucb  aHomarnbHO
»Kapkoe fneTo u aHomarsnbHO

IICC, u

XofiogHas 3vMMa, TO ecTb
¢rasbl CONMHEYHOro U NyH-
HOro roAoBbIX KoniebaHum
coBnaganu. [lony4eHHbIn
rpaouk  AemMoHCTpupyeT
35-neTHne bueHns amnnu-
TyAbl rOAOBbIX KONebaHui
TemnepaTypbl.

ABTOpPOM cCTaTbu npo-
BeeHbl nccnenoBaHus
CTONETHMX pAfoB  Ha-
éniogeHnin  Temnepartypbl
BO3Jyxa Ha MeTeocCTaH-
unax EBponenckon Tep-
putopun Poccum ¢ cyTou-
HOW [AUCKPETHOCTbO (No
AaHHbIM - Bcepoccuirckoro
Hay4YHO-uccnegoBsaTenb-
CKOro WHCTUTYTa rnapo-
METEOPONOrM4ecKOn  MH-
dopmayum: http://aisori.
meteo.ru/ClimateR). Oka-
3anocb, YTO XOnoAHble
3UMbl N >XapKue neTHue
Ce30Hbl Habnwganucb B
ueHTpe EBponenickon Tep-
putopun Poccun B rogbl,
6nn3kune K 2002-2012 rr.,
1972 r., 1936-1938rr. u

~
N
1

e

1960 1970
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kK 1901 r. HangeHHasa no-
crnepoBaTenibHOCTb  aHo-
ManbHO >KApPKUX NEeTHUX
CE30HOB M XONOAHbIX 3UM
noaTBepXgaer  CylecT-
BOBaHWe KBasu-35-reTHux
6ueHnn amnanTygbl rogo-
BbIX KonebaHun Temnepa-
Typbl Bo3ayxa. BosHukaeT
BOMPOC: MOYEMy BMECTO
NOCTENEHHOr0 W3MEHEHUSA
aMmnnuTyga ropoBbiX KO-
nebaHnin pnykTynpyet ot
roga K rogy?

B cnekTpe Temneparty-
pbl MMeeTCs rapMOHMKa
206 cyT. Cemb ee nepwuo-
A0B NPMMEPHO KpaTHbI Ye-
TbIPEM COJIHEYHbIM roAaMm.
Bcnepctene atoro BOS-
HUKAIOT  YeTblpexsieTHue
6ueHuns, KOTopble CUNbHO
3aTywesblBalOT 35-NeTHUN
LUK UBMEHEHUS aMNINTY-
Abl rofgoBoro KonebaHus
TemnepaTypbl.

NTak, npmn cbnmxeHum
a3 COJIHEYHOro W nyH-
HOro rofoBbix Koneba-
HUW TemnepaTypbl BO34y-
Xa ee cymmapHasi amniu-
Tyga yBenuymBaeTcd, a
npu pacxoxgeHun gas —
yMmeHblaeTcs. B pesynbTa-
Te Takux KonebaHum Tewm-
nepatypol B 1930-e rr.,

Ckonb3ssiymne cpegHeroqoBbie
3HaYeHnsi CyTOYHOW MPoLOosI-
XUTENIbHOCTU  COJIHEYHOIO
cusHmnsa (MCC, B 4) B Mock-
Be — cuHss nuHus, B Kasa-
HW — KpacHasl /INHUS1, a TakxXe
NMHenHble TpeHabl. o ropu-
30HTanu — rogbl. Bo n3bexa-
HUEe Hall0XXEeHWN KPpUBbIX BCE
3HayeHuss TICC pgns KasaHu
yBesm4eHbl Ha 1 4. Bbige-
NIFI0TCS  KBa3nyeTbipexsieT-
Hne n 35-neTHAs Bapuayuu
CUSIHUS .



1970-e rr. n B nepBoe
pecatunetne XXl B. Ha
EBponenckou Teppu-
Topun Poccun Habnwaa-
NNCb XONOAHblE 3UMbl U
XXapkune neTHWe Ce30Hbl
(CKMOHHOCTL K “KOHTM-
HEeHTanbHOMYy” Knumary),
a B 1950-e rr. n 1990-e rr.
cepbes3Hble MOpPO3bl U XXap-
Kne rneTHue Ce30Hbl Npo-
ncxogmnu pexke o6bI4HOro
(CKJNTOHHOCTb K “MOpCcKOMY”
Knumary).

MEXAHN3M OEKAOHbIX
KOJIEBAHUWA KNMATA

3agagnmca  BOMPOCOM:
KakuMm ob6pas3omM XonoaHoe
HebecHoe Teno — JlyHa —
MOXXEeT BNUATb Ha Temne-
paTypy Bo3gyxa Ha 3emne
N NPUBOANTb K U3MEHEHMU-
AM KIMMaTUYeCKUX YCro-
BUMN — OT “KOHTUHEHTasb-
HbIX” 00 “MOpPCKUX” — npu
HEM3MEeHHOCTU reorpadu-
YEeCKUX YCroBUM MECTHO-
cTn?

M3BecTHO, 4YTO NpuUnu-
Bbl BNIUSAOT HA KONINYECTBO
obna4yHocTM B artmoce-
pe. OT amnnuTyapbl n asbl
NIYHHOrO npunuBea 3aBUCUT
Konn4yecTBo 06/1a4HOCTM B
MecTe HabnaeHus.

Mpn  acHom  noroge
OHEM  3eMHas  noBepx-
HOCTb HarpeBaeTcsa nop
BO34ENCTBUEM COJTHEHHOW
pagvaumn, a HoYbk BbIXO-
naxmBaeTcs 3a cyeT WH-
dopakpacHoro usny4vyeHus.
JleToM peHb gnutca cy-
LLEeCTBEHHO A0MblUe HO4M,
MakcumasibHa U nonyneH-
Haa BbicoTa ConHua Hapg
ropu3oHToM. MoaTtomy ne-
TOM Npu SICHOW noropge
3eMHas MOBEPXHOCTb OTO

2. 3emis u Beenennas, Ne 3

OHS KO OHIO YCUIIEHHO pa-
30rpeBaeTCcs U No3TOMY Ha-
éniogalTca XXapkue net-
HWe Ce30Hbl. 3UMON AEeHb
KOPOTKUMW, HOYb NpPOAO0S-
XWUTenbHa, nonyaeHHas
BbicoTa ConHua Hapg ropu-
30HTOM MUHUMasbHa. [lo-
9TOMy 3UMOW NMpPU ACHOW
noroge 3emMHas MoBepPX-
HOCTb OTO AHSA KO AHIO YCU-
JIEHHO BbIXONaXXnBaeTcs
n HabnwogalTca Xonoa-
Hble 3uMmbl. CnepoBaTenb-
HO, Mpu oOTpuLaTesibHON
aHomanum obnavHocTH
B TeyeHne Bcero ropa
neTo B NPMNOBEPXHOCTHOM
cnoe [OJSMKHO ObITb XXap-
KUM, a 3uma — XONOAHOMN.
Kak oTmMe4anocb Bbille,
Takne 0COBeHHOCTU roao-
BOro xoga TemnepaTypbl
Bo34yxa Habnwganucb Ha
€BPOMNEeNCcKoOn TeppuTopumn
Poccum B rogbl, 6nuskue
K 2002- 2012 rr., 1972r.,
1936-1938 rr. n Kk 1901 r.
3HaunMT, B WHTepBanbl
BpeMeHN, 61IN3Kne K 3TOM
nocrnenoBaTefsibHOCTMU,
OOJTKHbI Habn4aTbCcsa OT-
puyaTenbHble  aHoManuu
KonunyecTtBa 061a4HOCTW.

Mpn  nNONOXWTenbHOW
aHomanum obn1a4yHoCTH,
HanNpPoTMB, 3HAYUTESIbHO
yMeHbLlaeTca nocTynne-
HWe CONMHEeYyHOou paguayuu
OHEeM, HO 3aTO HO4blo Cy-
LEeCTBEHHO coKpaljalTcs
noTepu Tenna ¢ NOTOKOM
WH(pakKpacHoro wusnyye-
Hus. MoaTomy npu obnauy-
HOW noroge crnegyeTt OXu-
[aTtb obpaTHoro agphekTa:
netom npeobnagatT OT-
puyaTenbHble  aHomManuu
TemnepaTypbl, a 3UMON —
NONMOXUTENbHbIE.  Taknm
obpasomMm, npu NONOXKMK-

TenbHOW aHoManuu obnauv-
HOCTU B Te4YeHue BCero
roga neTo AOSMKHO 6biTb
CKOpee npoxnagHbiM, a
3uma — Tennon. Takue
ycnosusa Habnwoganucb B
rogbl, 6nuskune Kk 1990 r.,
1955 r. 1 1919 r. 3HauuT,
B WHTepBasnbl BPEMEHMW,
6n1u3kne K 3TOW nocne-
[0BaTENbHOCTU, AOJKHbI
HabngaTbCsa NONOXMU-
TeNbHble aHOManuMuM Komnu-
yecTBa 06/1a4YHOCTW.
[MpoBepuTb pearibHOCTb
N3N0XKEHHOrO Bbille Me-
XaHu3ma dopmupoBa-
HUA O6MEHWMA TOAOBbLIX KO-
ne6aHun TemnepaTypbl
aBTOpPy CTaTbW MOMOIM
3aBegytolime MeTeopo-
norndeckon obcepBaTo-
puen MI'Y A.A. NcaeB wu
E.N. Hessanb u rnas-
Hble Hay4Hble COTPYyLHM-
Kn Bcepoccunckoro Hayu-
HO-uccnegoBaTenbCKOro
WHCTUTYTa rMApoOMeTEeopo-
norn4eckom wuHdopmaymm
AWN. HeywkunH n B.T". Wep-
cTiokoB. OHM noproToBu-
nn psgbl cpeaHecyTOYHOro
KonndecTBa obLien obnay-
HOCTW M NPOAOCSIKUTESNBHO-
CTU COSTHEYHOrO CUSIHUS B
MockBe. 3aBefyowmin Ka-
degpon KasaHckoro de-
AepanbHOro YyHuBepcuTe-
Ta O.IN. MNepeBeneHueB
noAroToBMA AaHHble Ha-
6nogeHnin B KasaHu.
KonuyecTtBo obuen o0b6-
nayHoctm (U 0OCOBEHHO
NPOAOCSIKNTENBHOCTb COJI-
HEYHOro CUSHUS) UMEIT
SIPKO BblpaXXeHHbIA rofo-
BoW xoA. Onsa Toro, 4To6bl
UCKNIOYUTL €ero u Bblge-
NNTb KNUMaTU4yeckune uns-
MEHEeHUs1, aBTOp BblYMCIIN
cpegHue 3a rog, a Takxe
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CYTOYHbIE 3HAYEHUS KOMun-
yecTBa 06/1a4HOCTM U NPO-
LOMKNTENBHOCTU COJHEY-
HOrO CUSAHUSA 3a NATb NeT.
MpoJoNXXUTenbHOCTb COJ-
HEYHOro cuaHua gaet 60-
nee 06BHEKTUBHYIO OLEHKY
Konuyectea 061a4HOCTMU
Ha Hebe, MOCKOJIbKY oOHa
N3MepseTcsa no 3anucam
renuorpados.

MonoXxutenbHble  aHo-
Manuu COSTHEYHOro Ccus-
HUa8 B MockBe npeobna-
panu ¢ 1963 r. no 1975r.
mc1995r. no 2012r.; or-
puyatenbHble  aHomanuu
Habnoganuce ¢ 1956 .
no 1962r. n ¢ 1976 r. no
1994 r. Takou xopn cBU-
[eTenbCcTByeT O cyuwecT-
BOBaHUN TEeHEepMpyemMoro
Jlynon 35-neTHero uwuk-
na COJIHEYHOrO CUSHUA W
Konuyectsa o06n1a4HOCTH.
MakcumanbHas npogon-
XXUTENbHOCTb COSIHEYHOrO
cunsaHug (5,9 4) oTmevanach
B 2002r., MUHMMalbHas
(okono 3,9 4) — B 1990T.
n 1993 r. B 1963-1975 rr.
n 1995-2012 rr. ¢ >Xapku-
MW JIETHUMU Ce30HaMu W
XONIOAHbIMKU 3MMaMn cpea-
HAS NPOAOSIXUTENBHOCTb
COJTHEYHOTO CUSAHUA  3a
AeHb O6blna NMpUMEpPHO Ha
1,54 (31%) 60nbLe, Yem B
1976—1994 rr. ¢ npoxnag-
HbIMW NIeTHUMMU Ce30HaMu
n TennbiMn 3umamun. B ewe
60nblen CTENEHN 3TO Bbl-
paxeHo B KasaHm — oT
3,74 06,8 4.

Ona 6onbwen ybeawn-
TENIbHOCTN  3aBUCUMOCTM
N3MEHEHUA  aMnnTyAbl
rogoBbIXx KonebaHuin Tem-
nepaTtypbl OT Bapuayui
NPOAO/MKUTENBHOCTU COJI-
HEYHOro CUAHUA  aBTop

34

Nno4roToOBM MHOroneT-
HUA pAf CYyTOYHOW pasHo-
CTM MakcuManbHOW N Mu-
HUManbHOW TemnepaTyp B
MockBe, a TakXxe Bbl4UC-
nun  ckonb3fuwme cpea-
HEerofoBble 3Ha4dyeHus W
CpaBHWUIT UX C NPOAOIIKMU-
TENbHOCTbID  COJTHEYHOrO
cusaHnA. BbiscHMnock, 4TO
NPOAOMKUTENBHOCTb COJ-
HEYHOro CUSIHUSA BbICOKO
KoppenupyeTt ¢ X040M ro-
OOBOW aMnnuTyabl TeM-
nepaTtypbl Bo3gyxa (KO-
apPUUMEHT Koppensaumuu
r = 0,7). NIameHeHus ro-
OOBOW aMnnuTyabl TeM-
nepaTypbl onpegenstTcs
BapuauyusamMm  NpogosKu-
TefIbHOCTH COJTHEYHOrOo
CUAHNA, a, TOYHee, — KO-
NNYECTBOM npuTeKatoLllemn
COMTHEYHOW pagnaymu.
Momumo 35-neTHen
BOJTHbl MPOAOCSIKUTESBHO-
CTU COJSIHEYHOrO CUSIHUS U
TemnepaTtypbl, Oblnn 06-
Hapy>eHbl ux 6onblmne
KBasnyeTblipexneTHune
dnykTtyayuun. MNpsamble ms-
MEepeHUss WHTEHCUBHOCTHU
COMHEeYHOW pagnayum npu-
6opamn (aKTUHOMETpamu)
MOSTHOCTbIO NOATBEpPXAa-
0T CyllecTBOBaHWe KBa-
3UTPUALATUNATUNETHUX
KonebaHuin npuToKa Con-
He4YyHou pagwuauum B Mac-
wrabax Tepputopumn Poc-
cuinckon depepauyun: B
COOTBETCTBUNCITUMU AaH-
HbiMK, B 1961-1975 rr. Ha
Bcen Tepputopumn Poccum
OTMEeYannCb NOMOXUTESb-
Hble aHoManuMuM npuxoas-
LL{er CONTHEYHOWN pagmaunu;
B KOHUe 1980-x rr. — Haya-
ne 1990-x rr. NnOBCEMECTHO
OTMeYalTCsa oTpuyaTenb-
Hble aHoOManuu nocTynne-

HUSA COSTHEYHOW paauaunn.
A ¢ 1997 r. no HacTosLWee
BpeMs B OOJSibLUIMHCTBE
panoHoB Poccum Habnio-
[aloTCsa  NOMOXUTESNbHbIE
aHoManuu  npuxoasLen
COSNTHEYHOMN paguaymm.
Takum o6pasom, xog 06-
NavyYHOCTN, NPOJOIIKUTESb-
HOCTWU COJIHEYHOro Ccus-
HUS, NPUTOKA COJTHEYHOM
pagnauymn, U3MeHeHUsa ro-
AOBOM aMnnMTyAbl Temne-
paTypbl BO34yxa noaTeep-
XOawT  npegnonoxXxeHve
aBTopa O TOM, 4TO B3au-
MoAencTBMe  rpaBuTaum-
OHHbIX JTYHHO-COJTHEYHbIX
npuAMBOB C pagualuoH-
HbIMW YCITOBUSIMW B aTMO-
cthepe (n3-3a nM3MeHeHus
Konuyectsa 061a4HOCTN)
co3galT KBasuTpuauaTu-
naTuneTHne  KonebaHus
nokKanbHOro Knumata — oT
KOHTUHEHTAasNbHOrO (C »Xap-
KWUM N1eTOM 1 XON04HON 3K-
MOM) 4O MOPCKOro (¢ npo-
XJSlagHbIM fIeTOM U TEenson
31mon).
KBasntpuguatunaTtu-
neTHWe nameHeHnsa obnauy-
HOCTW NpUBOAAT K Kose-
6aHusaM  paguauuoHHOro
6anaHca B pasHbIX 3€eM-
HbIX pernoHax. AMNAUTY-
Aa aTux kKonebaHun 3Ha-
YUTEeNbHO BO3pacTaeT C
yBenm4eHnem LUINPOTHI,
TakK KaK MnpoJo/mKuTesb-
HOCTb AHSA (NeTOM) N Houun
(3umon) 6bICTPO yBENUYK-
BaeTCA C POCTOM LUMPOTHI
W Ha nofiocax gocTuraet
nonyroga. Korga B nonsp-
HbIX obnacTtax npeobnaga-
eT sicHasg noroga, TO Tam
neToMm nputekaeT aHo-
MasibHO MHOro Tenna oT
ConHuya, a 3MmMon — CTONb
>Xe 60Sbloe KOJIMYECTBO



E010 : $ _ : | 10 =
% g: 3 ' | —— Temneparypa CustHue | ‘ ' *i A - 08 %"
S E 6- - -« B R 06 3
= 5 4f b i | Ml 8
= = 4 : ] - T 1] 0’4 %
3 Ch el i ANLE IV IS
g & 2 5 B BB & ] A S B TEN B Y T 02 =
2 o RTAl MR Ly oo
§ _2 _ 1‘ i:: ] ,‘. X E I 1v ': 3 [ \ T 4 % | _0’2
5 IR E 4 _ .’
2 -4 4 3 L& T o7 THE { 1 0,4
= IR I AN
-6 i M B 06
> — 08
-10 ' -1,0
-12 -1,2

1.1.65 1.1.70 1.1.75

lpaghmk CUHXPOHHOro xopja
CKOJIb3SILYNX CPpefHerogoBbIx
3Ha4YeHnn  MPOJOSIKUTE k-
HOCTU COJIHEYHOro CUSIHUS
(B 4, NyHKTUP) M pasHOCTU
MakKcumarsibHON U MUHUMaslb-
How Temnepartypbl Bo3gyxa (B
rpagycax, CrnfolHasi /INHuS)
B MockBe B 1966-2011rr.
Habnofaetcs BbicoKasi Kop-
pensayms.

TennayTeKaeT 3a cYeT UH-
opakpacHoro usny4vyeHus.
B Taknx cny4asx npoucxo-
OAT pagukasibHble BO3MYy-
WEeHNA  MeXMOoJyLWapHOW
UMpKynayuu, npueogswue
K 60nbWwWuM aHoMannam
B OOMeHe macc BO3ayxa,
Tenna, BOAAHOro napa u
3arpsasHeHnn mexgy Ce-
BepHbIM U1 OXHbIM nony-
wapuamu. Mbl He umeem
NPSAMbIX AaHHbIX 06 3TUX
aHomMmanuax, HO Ha Mux cy-
LLieCTBOBaHMe YyKasbiBalOT
cregylowme  KOCBEHHble
daKkThbl.

XKapkue rneTHue ceso-
Hbl WU XOnoAHble 3UMbl B

1.1.80 1.1.8 1190 1195 11.00 1.1.05 1.1.10

eBponenckon 4actun Poc-
cum Habnganucb B roabl,
6nun3kune K 2002-2012 rr.,
1972 r., 1936-1938 rr. n K
1901 r. IMeHHO B 3TK ne-
puoabl Habnwganucb uns-
MEHEHUs B AeKafHbIX TEH-
OeHUnAX TemnepaTypbl B
CeBepHOM nonywapuu,
9nox aTtmocdepHon uup-
Kynayum, maccbl NegHUKo-
BbIX WNMTOB AHTapKTMAbI
n FpeHnaHgun; B HapyLle-
HAN PEXMMOB CKOPOCTHU
BpaweHusa 3emnu (3emns
n Bcenennas, 2003, Ne 5).

B nepuopgpbl yckopeHus
BpawjeHms 3emnu rnobans-
Has TemnepaTypa Bo3agyxa
Ha HEeW yBenuymBaeTcsl, B
nepuoabl 3amegneHna —
ymeHblwaeTtca. B 2003 r.
Habn4anUcb MakCUMyMbl
CKOpPOCTK BpaueHus 3ewm-
nm un rnobanbHoM Temne-
patypbl. Kak 6bino npea-
ckazaHo Hawmu, B 2004 r.
HacTynuna HoBas, 35-neT-
HAS 3noxa aTMocdepHoM
UMpKYyNauumn:  BpaweHue
3emnu ctano 3ameansTtb-
cda, a rnobanbHaa Tewm-

T'onbr

nepatypa Ha HeW MOHU-
XaTbcA. JTa anoxa MoxeT
npoanTbCA npUMepHO
0o 2039 r.

MHorne uutatenun cuyu-
TaKwT, YTO 3apdPeKThl rpa-
BUTAUMOHHbLIX  MPUITMBOB
OO/MKHbI  ObITb  OAMHaKO-
BbIMU Ha Bcen 3emne. Haw
MHOrOMIETHUA ONbIT CBU-
AeTenbCcTByeT O TOM, YTO
B MOMEHTbl 3KCTPEMYMOB
NPUAUBHBIX cunl B 060-
noykax 3emnu, LEUCTBU-
TenbHO, NOYTU Be3ae Ha-
6nogalTca  U3MEHEHUA
reopnanyeckmx xapak-
TEPUCTUK, HO “SHaKN” U
dasbl 3TUX WU3MEHEHWM
Be3fe pasnuyHbl. [1ofob-
HO TOMY, KakK Yy Kaxkgoro
MOPCKOro nopTta ecTb CBOM
“NpuknagHomn Yac” gns Bbl-
YUCIEHUS MaKCUMasibHOro
npunuea, Tak U B aTMO-
chepe ahpdekTbl NyHHO-
COJTHEYHbIX MPUSTNBOB UMe-
IOT JIOKanbHbIA XapakTep.
MpoucxoguT 3TO MOTOMY,
YTO TMPWUIIMBHbIE BOJIHbI
(B COBpPEMEHHbIX pas3fioxe-
HUAX MNPUMNBHOIO MOTEH-
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unana BblAeNSAT yXe A0
28 TbIC. rapMOHUK) ABura-
AiICb B aTMOcdepe, oTpaxka-
IOTCA OT FOpPHbIX XpebToB.,
bapunyecknx u Tepmude-
CKMX HEOAHOPOAHOCTEN,
B3aUMOOENCTBYIOT  MeX-
gy cobown, cospaBas ne-
CTPYO UMHTepdEepeHUMNOH-
HYIO KapTuUHY. AHanorn4Ho
pesynbTatam B WU3YyYeHUn
OKEeaHCKMX npunneoB, B
aTMocdepe Tak XXe MoryT
cylwecTBoBaTb  y3/10Bble
aMmngpoMmyeckme TOYKK
(BbICOTA NpUNuBa B KOTO-
pbIX B Nt060 MOMEHT Bpe-
MEHW paBHa Hynw), rae

Hudhopmayus

MoAaTBepXxaeHue
cyujecTBoBaHuA
rpaBMTaLUOHHbIX BOJTH

B wMwupe Hayku mpowuso-
[UI0 TIOUCTHUHE »JIOXaJbHOE
coosiTre. Okono 100 ner Ha-
3aa AnbOepT DUHIITEHH BBI-
CKa3aJl MpeANoJIOKeHHE O
CYIIECTBOBAHUU TpaBUTAIIU-
OHHBIX BOJIH, KOTOpBIE pac-
NpOCTpaHATCA no Bcenen-
HOW CO CKOpPOCTBIO CBETa
(Bemsis u Bcenennas, 2010,
Nol,c.57;2014,Ne4,c. 110).
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npunueBHble  KonebaHus
OTCYTCTBYIOT, N MYy4YHOCTH,
B KOTOPbIX NPUANBbLI YCU-
nuealrTCcAa (Kak B 3anuee
®danan, po 18 m).

WTak, noroga reHepupy-
etca ConHyeM ¢ rogosbiM
nepnogom B 365,24 CyT.
B TO Xe Bpema un3meHe-
HUA Noroabl CUHXPOHWU3M-
pytoTcs NYHHO-CONHeuY-
HbIMM npunvBamu (13-3a
N3MEHEHUS Konim4yecT-
Ba o6nayHocTn) C ne-
pUoAOM JIYHHOro roga B
355 cyT. CnoxeHue aTux
ABYX KonebaHuin nopox-
faeT OpUKHEepOB LUK —

Tonbko Temeps 3Ta rumnoresa
MOATBEPAMIIACh: OOHapyXe-
Hbl TPAaBUTALUOHHBIE BOJHBI
(“pa0b mpocTpaHCTBa — Bpe-
MEHH’) B CHUCTEME M3 JBYX
YEePHBIX JBIP B IIEHTPE rajnak-
TuKM MapkapsiHa 231, koro-
pas COmepKUT ONMKANUIIAN K
3emuie KBaszap, HaXOIALIMICH
B 600 MJIH CB. J€T OT 3eMJIH.
CTONKHOBEHHE YEPHBIX JBIP
BIICPBBIC B HCTOPUU 3aUK-
cupoBaHo nBymsa JlazepHo-
uHTepPepoMeTpUUIECKUMHU
rpaBUTAIMOHHO-BOJIHOBBIMHU
o6cepparopusimu LIGO (Laser
Interferometer Gravitational-
Wave Observatory), pacno-
JIO)KEeHHBIMU B JIMBUHICTOHE
(mrrat Jlynsmana) u Xsudpop-
ne (mwratr Bamuarron). Ha
OCHOBC U3MeEpeHui BHOpa-
U TPAaBUTAIMOHHBIX BOJH

35-neTHne 6ueHnsa amnnu-
Ty4 rofoBbiX KonebaHun
Temneparypbl, AaBneHns, 00-
na4yHocTun, ocagkos. B pe-
3ynbtate 3TUX npouyec-
COB KNiIMMaTt Ha eBponeu-
cKkon Tepputopumn Poccumn
CTaHOBUTCA TO “KOHTHU-
HeHTasbHbIM” (C Npeobna-
AaHMEM XONOAHbIX 3UM U
XKapKKX JIeTHUX CEe30HOB,
kak B 1963-1975rr. n B
1995-2012 rr.), TO “MOp-
CKUM” (C YacTblMX Tensbl-
MU 3MMaMu M NpPOXnagHbl-
MU  NEeTHUMM Cce30Hamu,
kak B 1956-1962rr. 1 B
1976-1994 rr.).

uHTepdepoMeTpamMu MOTyIH-
U KapTUHKY ATOTO COOBITUS
METOJ0M KOMIBIOTEPHOTO
MojenupoBaHusi. Pe3ynbTaTs
dKCIIepUMeHTa OBLIN TIpel-
crasiensl 11 despans 2016 1.
Ha TIpecC-KOH(PEpPEHIUH B
Bammurrone. Ha Hell BbI-
CTYNWIH: OJUH U3 OCHOBaTe-
Tel MeXIYyHApOIHOTO MPOEK-
Ta MOUCKA TPaBUTALMOHHBIX
BosiH LIGO amepukaHckuit
actpoduzuk Kun Topn, wuc-
[IOJTHUTEIbHbII JIUPEKTOP
npoekra nokrop Jdasuz Peiin,
noueTHeIl mpodeccop uszu-
k1 MaccadyceTckoro TeXHO-
JOTMYECKOTO MHCTUTYTA JIOK-
top Paiimep Baiic m npyrue
BHJIHbIE CIIEI[UATINCTBHI.

[Ipecc-penu3 NASA,
12 ¢eBpans 2016 1.



