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Beenenue

OceBoe BpaieHre 3eMJIi MPEJCTaBICHO B NIMPOKOM JHAITa30HE YacTOT, [IO3TOMY OTBET JaXe
Ha TakoW Bpojie ObI MPOCTOI BOMPOC YCKOPSIETCS] WU 3aMEIISETCS JIM Ceiiuac 0CeBOE BpAICHHE
3emin HeopHO3HAYeH. Eciu paccmarpuBarh TI00abHBIA TPEHT U3MEHEHHS OCEBOTO BpAIICHUS
3emin OT MOMEHTa 00pa3oBaHUS CHUCTEMBbI 3eMis-JIyHa 10 HACTOSIIEr0 MOMEHTA, TO, KOHEYHO
ke, BpaimieHue 3emud 3amemsiercs, a JumTedbHOcTh cyrok (LOD) pactér. Ho ecnm
paccMaTpuBaTh JIOKATBHBIA TPEH Ha APYTrUX WHTEPBaJaX BPEMEHH, TO OH MOXKET OKa3aThCs KaK
MIOJIOXKHUTEIIbHBIM, TaK ¥ OTPUIIATEIIHHBIM.

Jpyroii 0COOEHHOCTBIO TOrO, YTO OCEBOE BpaICHHE 3eMJIU IMPEACTABICHO B MIUPOKOM
JIara3oHe YacTOT SIBJSIETCS TO, YTO MOXHO HAWTH, KAK MUHUMYM, CPEIHIOI IO BEIHYHUHE,
KOPPEJSIIUIO MPAKTHYECKH C JIIOOBIM TeopU3nIecCKuM (HAKTOPOM. DTO JeilaeT HaIWYUe OJHOMN
JWIIb  KOPPEISIUK  HEOOXOIUMBIM, HO HE JOCTaTOYHBIM TIPU3HAKOM TOTO, YTO MEKIY
napaMeTpaMe OCEBOTO BPAIICHUS 3€MJIM M TOTO WJIM WHOTO Te0(U3HYECKOTo (hakTopa MMEeTCs
CB$I3b, YTO, KOHEUHO K€, 3HAUYUTEIILHO YCIIOXKHSIET OUCK TAKOW CBSI3H.

Llenpl0 HAcTOSIIIETO MaTephalia SBISETCS PACCMOTPEHHME TOTO, Kak BeleT cedst oceBoe
BpalllcHHe 3eMIIM, KaKHhe JIaHHble M3MEPCHHUH HMEIOTCS, KakoBa WX TOYHOCTh, U KaKHUE
3aKJTFOYCHUS O TIOBEICHUU OCEBOTO BPAIICHUS 3E€MJIM MOTYT OBITH C MOMOIIBIO HUX CJICIAHBHI,
OCTaBJISAS 32 PaMKaMu (PU3NYECKHUE IPUIMHBI, OTBETCTBEHHBIC 32 3TO IMOBE/ICHUE.

1. IMapametps! BpameHusi 3eMJId, XapaKTepu3yolue 0ceBOe BpallleHHe

[MTapametpsl Bpamienus 3emiin (/7B3) onpeaenstoT CBA3b MEKAYHAPOAHBIX 3€MHOM 1 HEOECHOI
cucteM otcu€ta (ITRS m ICRS). B wux coctaB BXOIAT: Pa3HOCTh IIKAJl BCEMHPHOIO H
MeXITyHapoHOTO KoopamaupoBaHHOTO BpemMern UT1-UTC 1 KoopAMHATHI MTOFOCOB: 36MHOTO U
HeOecHoro. KoopauHaThl MOMIOCOB XapaKTEpHU3YIOT HAIpaBlI€HHE OCHU BpaIleHUs 3eMIU B
mpocTpaHcTBe. A oceBoe BpamieHHe 3emun Xapakrepu3yroT Benuwumaa UT1-UTC, Bapumarnuum
YIJIOBOM CKOPOCTH BpallleHHs 3eMJIM M BapHAIIK MTPOI0KUTELHOCTRIO cyTok DLOD (ot Length
Of Day, nanee — LOD). IlpousBoanas mo Bpemenu ot UT1-UTC siBisietcst Bapuariei yriaoBoi
CKOpOCTH BpalleHus 3eMiH Of2 U MOXKET ObITh BBIpaXKEHA B paJiuaHax 3a cekyHay. OHa cBs3aHa ¢

Bapualuei mpoaoKuTenbHOCThI0 cyTok DLOD dopmymnoii:
DLOD _ 80 (1)

LOD, Qo
rae Qo = 7,2921151467064-107° pan/c — HOMUHATBFHOE 3HAYEHUE YITIOBOM CKOPOCTH BPAIIEHHS
3emiu, ycTaHOBIIEHHOE MexayHapoaHOH city:k0011 BpalleH!s: 3eMJIM U ONOPHBIX CUCTEM, Jlajee —
MCB3 (IERS), a LODo = 86400 C — npo1o/KUTETbHOCTh OOBIYHBIX (HE BBICOKOCHBIX) cyTok UTC
B cekyHmax CH (SI).

2. Cay:x0bl BpaueHusi 3emMJu

1IB3 nns pa3snu4HbIX MIPOMEXYTKOB BPEMEHM ONPEIEISIIMCh MUCXOAS U3 JaHHBIX Pa3IMYHBIX
METOJIOB H3MEpEHUH, Ha pa3IUYHbIX HHCTPYMEHTAaxX, pa3jIMYHbIMH HCCIEIOBATEISIMH U HX
rpynnamu. Kaxnaelii  MetonoB ompeneneHuss [/B3  obnamaeT CBOMMH  CIIyYallHBIMH U
CUCTEeMAaTUYECKUMU HorpemHocTaMu. Ho naxe eciau npoBoguTcst 00paboTka U3MEpeHUil BHYTPH
OJTHOTO METOJa pa3IMYHBIMU LEHTpaMH OOpaOOTKM M aHajgu3a JAaHHBIX, TO HMX pE3yJbTAThI
HEMHOTO pAa3JIMYyaloTCs H3-3a Pa3IMYHOTO COCTaBa HUCXOAHBIX H3MEPEHHH U MPUMEHSIEMbIX
METOI0B 00pabOTKM M aHanu3a JaHHBIX. [loaToMy B 1ensx obOecreueHHs! €IMHCTBA U3MEPEHUI
HeoOxoauMa coBMecTHass o0OpaboTKa pe3ylbTaTOB BCEX BUJOB H3MEPEHMH U Pe3yJIbTaTOB
onpenenenuii [1B3 no kaxaomy U3 BUI0OB U3MEPEHUN U (pOpMUpOBaHHE €AMHBIX TaHHBIX O [1B3.



B nameii ctpane [locranonenuem IlpaBurensctBa Ne 225 P® ot 23 mapra 2001 roxa [1] sta
3aJa4a BO3JIOXKeHa Ha ['ocyaapcTBeHHYIO Ci1y)k0y BpeMEeHH, YaCTOThI U ONpeAeTICHHS TapaMeTpOB
Bpamenust 3emmu (I'CBY — pyc., SSTF — aHri), a B MeXIyHapoJHOM Maciitabe — Ha
MeskayHapoIHyt0 Ci1yk0y BpaleHust 3eMiId 1 onopHbIx cucreM (MCB3 — pyc., IERS — anri.).

I'CBY wumeer craryc OTEYeCTBEHHOW omnepaTHBHOM ciyxObl. Kaxapiii rox, B [nmaBHOM
merposoruueckoM tientpe (I'MI] — pyc., MMC — aurn.) I'CBY, poib KOTOPOro BO3JIOKEHA Ha
HHUO-7 @I'VIl « BHUUDTPH», noaBoasaTcsi UTOTH PadOT 3a TOA U MYOJIHKYIOTCS B TOAOBOM
oryere [2]. B 4acTHOCTH, MO €XEMECAYHBIM JaHHBIM O [/B3 (BTOpas 4acTh OMOJUIETCHS «A»
I'CBY) onenuBaroTCsi CpeJHET010BbIE 3HAUEHUSI BapHallil OTHOCUTENIBHOM YIJIOBOM CKOPOCTU U
COOTBETCTBYIOIIETO YCKOpeHHs BpaieHus 3emin (cM. Puc. 1 u Puc. 2).
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Puc. 2. CooTBeTCTBYIOIIIEE CPEIHEr0IOBBIM OTHOCHTEIBHBIM BapHalMsM YIJIOBOH CKOPOCTH BpAIlleHHs] 3eMIIN
OTHOCHTEIIbHBIC BapHaIlMH YCKOPEHUS BpAIIeHUs 3eMITH B 11D.

B mpouom, pons, anamornunyto ponu [ ’MI] I'CBY, urpanu [lynkoBckass acTpOHOMHYECKAst
obcepBatopust (ubiie [AO PAH), [[HUUT'AuK (ubiHe llentp reomesuu, kaprorpaduu u
WH()OPMAITMOHHO-TIPOCTPAHCTBEHHBIX NaHHBIX) U [ AUIII MT'Y.



B mexmynaponHoMm macmitade 3Ta 3a/1ada BO3JI0KeHa Ha MeXTyHapOIHYIO CTyKO0y BpalleHus
3emin 1 onopHbIX cucteM (MCB3 — pyc., |IERS — anrn.). 3nauenus [1B3, nyonukyembie MCB3
UMEIOT CTaTyC MPUHSTHIX ONMOPHBIX 3HaYeHuil //B3 [3]. B mpouuioM, aHaJOrHYHYIO POJIb HTPATU
Mesxaynapoanas cinyx6a mupotsl (MCLL — pyc., ILS — anrin.), MexaynapoaHoe 610po BpeMeHH
(MBB - pyc., BIH — anrn.), a emé panee — I'puHBHUCKAas KOPOJIEBCKas acTPOHOMHYECKas
oOcepBaropus, [lapmkckas 1 BammHrToHckast acTpoHOMHYECKHE 00cepBaTOPUU.

[TaneoBpamenue 3emiau (0 SMOXM Hayajga PEryISPHBIX ACTPOHOMHYECKHX OIpeeICHUM
BcemupHoro BpeMeHH) NPOBOAWIMCH OTAEIBHBIMU HCCIENOBATENIIMU WM HUX TpYyNIaMu
aCTPOHOMAaMH U TajiecoHToJoraMu. I103TOMy U1 OIIeHOK, IPOBEIEHHBIX B HACTOAIIEM MaTepHale,
OBLIM IPUBJICUCHBI PE3YJbTAThl MX paboT, ommyd/IrKoBaHHbIe B MOHOrpaduu [4] u paborax [5,6].

3. JlaHHbIe U3MepeHnii U MX TOYHOCTh

I[aHHBIe I/I3MepeHI/II71, Ha OCHOBAHUH KOTOPBIX MOXHO ACJIATh BBIBOJbI 06 OCCBOM BpalllCHUU
3eMJITu MOKHO YCIIOBHO pa3OuTh Ha 4 OCHOBHBIX TPYIIIIBI:

1) pe3yabTaThl  ONpPEICICHUS  JUIUTEIBHOCTH  CYTOK  JUIi ~ MOMEHTOB  BPEMCHH,
MPEIIIeCTBYIONUX TMOSIBIEHUI0 apTedakToB, Hecymux uHpOpManui0 O APEeBHUX
ACTPOHOMHYCCKUX U3MCPCHUAX, BIIJIOTH 10 BOSHUKHOBCHUA CUCTCMBI SCMJUI-.HYHa;

2) pe3yabTaThl ONMPECICHUS MPOMODKUTEIBHOCTH CYTOK IO JAHHBIM APEBHHX JICTOIHCEH,
JUIS MOMEHTOB BpEMEHHU JI0 Hauasia aCTPOONTHUYECKUX U3MEPEHUIA;

3) pe3yabTaThl aCTPOONTHYSCKUX H3MEPEHHI C MOMOIIBIO KIACCHYCCKHX aCTPOHOMHYECKUX
MHCTPYMEHTOB JI0 Hayajla U3MEPEHHI COBPEMEHHBIMU METOaMH KOCMUYECKOM Ire0/1e31H;

4) pe3yabTaThl OINPEACICHUS UIUTSIBHOCTH CYTOK C TOMOIIbI0 COBPEMCHHBIX METOJIOB
KOCMHUYECKON T'e0Ie3UH.

Cpazy ciemyeTr 3aMeTUTh, YTO 4eM s Ooyiee NaJeKuX MOMEHTOB B IPOLUIOM IMPOBOIUTCS
OIICHKAa MPOJODKUTEIBHOCTU CYTOK, TeM OOJibllle MOTPEIIHOCTh U TeM O OoJyiee yCpeaHEHHBIX
pe3ynbTatax MOXXHO TOBOPUTH M TeM 0Oojee MEUICHHO M3MEHSIOUIMECS] CO BpEMEHEM
COCTABJISIFOLIIME MOKHO OLICHUTb.

3.1. /lanHble M3MepeHHuii, M0 KOTOPBHIM OIpelesiiiack MPOJ0KUTEIbHOCTh CYTOK IJIs
MOMEHTOB BpeMeHH, MpeIlIecTBYIOIIMX MOABJICHUIO apTe()aKTOB, HecyllMX HHGOpMALHIO 0
JAPEBHUX ACTPOHOMHYECKHX H3MEpPEeHHUsIX

B naHHOM nyHKTE paccMaTpuBalOTCA JIaHHbIE M3MEPEHUH, MO KOTOPHIM OINpeessIach
IPOJOJDKUTEIBHOCTh CYTOK JUII MOMEHTOB BPEMEHH, OTCTOSALIMX OT TEKYHIETO MOMEHTAa Ha
MUJUTMOHBI 1 MUJUIMAP/BI JIET, BIUIOTh A0 MOMEHTa 00pa3oBaHMs ABOWHOM cucteMbl 3emisi-JIyHa,
TO €CTh, NPUONU3UTENBHO A0 4,6 MWIIHApAOB JEeT Ha3al. AKKYMYJIUpPOBaHHbIE JaHHBIE ITHX
U3MEPEHU U OICHKHM TOTPEIIHOCTEH, B OCHOBHOM, B3sAThI U3 [4, Tabmuna 1.5], a takke u3 [4,
rnaBa 5]. Jlns nanHbIX 10 (aHepo3os B [4] HET OLEHOK MOIPEUIHOCTEH, OJHAKO, M0 Pa3dopocy
JaHHBIX pa3HbIX MOJENEe B pa3HbIX MPEANOJIOKEHHSIX, MOrPEUIHOCTh 3THX JAHHBIX I10
IPOJOJDKUTEIBHOCTH CYTOK MOXHO OLEHMTh B +2yaca. Yro KacaeTcst ompeAereHuid ams
(anepo30s, TO TaM JOMyCKaeMble OTKJIOHEHHs T'PaHMIl MOTPEIIHOCTH KOJIeOIoTest oT £13 MuUHYT
(IUTT HE CITMIIKOM YAaJeHHBIX OT TEKyllero MoMeHTa jaaTr) 10 +30 MUHYT. AMIUTUTYAA K€ TeX
U3MEHEHUH, KOTOpble OOCYXJAaroTCsl B HACTOSIIEM MaTepHualie, COCTaBISIOT MUJUIMCEKYH]IbI,
MO3TOMY 3HAa4MMBIN JJI1 HACTOALLIEr0 MaTepuala BbIBOJ BO3MOXKEH TOJBKO B YacTU aHAJINW3a
TpeHa.

3.2 lanHble U3MepeHHii, 0 KOTOPbIM OIpeesiiach NPOI0KHTEIbHOCTh CYTOK HA
ThICSIYEJIETHUX MHTEPBAJAaX BPeMeHH (JaHHbIE O IPEeBHUX 3aTMEHHUAX)

Bropoii rpynmnoii uCXOJHBIX JaHHBIX JUISl ONpPEeNIeHUs] BapUalliy MPOJAOKUTEIBHOCTH CYTOK
ABIIIOTCS PE3yNbTaThl ACTEKTHPOBAHUS BPEMEHM M MECT HAcTyluleHus 3aTtMeHuid ConHua u
JlyHbl, a Taxke MOKphITUs 3Be31 u iaHeT JIyHoi. Credercon u MoppucoH [5] BeIMOIHUIN 3TY
paboTy, mpoaHAM3UPOBAB IPEBHHE JieTonucH, HaunHas ¢ 700 roma 10 HamIel 3pbl U MOTYIUITN



1,7 Mc Ui TMHEHHOTO TPEeHa U OOHAPYKUIIH, TPEIIOI0KUTEITHPHO TAPMOHIUYECKYIO BAPHUALIUIO C
nepuogoMm 1500 ner m amrumatymoir 4 mc. BmocnmeactBum onu [6] mpou3Bend MOBTOPHYIO
00pabOTKy 3TUX JaHHBIX M YTOUHWIM 3Ha4YCHHE JinHeitHoro TpeHaa. CormacHo [6], OH cocTaBui
1,8 Mc 3a croserue, npeaensl norpeumrHoctd Obutn oueHensl B £0,05 mc 3a cronerue. bpuio
MOKa3aHO, YTO pealbHbIH XOJ TpPEHJa 3HAYUTEIBHO OTJIMYaeTcs OoT 2,3 MC 3a CTOJIETHE,
MOJTyYEHHBIX JIIsl 3P PeKTa MPUIMBHOTO TPEHHUS, U JIOJDKHBI OBITh M IPYTHE 3HAYUMBIC (haKTOPHI,
BIIUSIONINE HA TPEH].

3.3 /laHHble H3MepeHHUil, M0 KOTOPbIM OMNpee/siiach NMPOAOIKUTEIbHOCTh CYTOK Ha
BEKOBBIX HHTEPBAJIaX BpeMeHH (JaHHbIE ACTPOONTHYECKUX N3MepeHHii)

TpeTbUM HCTOUHUKOM JAHHBIX SBJISIOTCS JAHHBIE ACTPOONTUYECKUX U3MEPEHUMN, TPOBOANMBIX
B ['puHBHUCKOil KOpoNeBcKol 00cepBaTopuy, BamMHITOHCKON acTpOHOMHYECKOW 00cepBaTOpUu
u [lapmxckorr actpoHommueckoir oOcepBatopun. Co BTopoi monoBuHbB XIX Beka Havaauch
perymsipabie  HaOmoneHuss B poccuiickoit [lynmkoBckod wummmepatopckoidt  (HukomaeBckoi)
oOcepBatopun (HbIHE ' TaBHOI acTpoHOMHYecKol obcepBaTopuu Poccuiickoll akaieMuu HayK —
I'AO PAH). [1nsa o0ecriedeHus] eIMHCTBA M3MEPEHHUI PE3yJbTaThl aCTPOONTHYSCKUX H3MEPCHUI
BEJyLINX acTpoHOMHUYeckux oOcepparopuii C 1899 cranu akkymynupoBaThcsi B MeXIyHapOIHOM
ciyx0e wmporel (MCI, ILS) u ¢ 1912 B Mexaynapoanom Ormopo Bpemenu (BIH),
neiictBoBaBiieM Ha 0aze [lapikckoil actpoHomuueckoil oOceparopun. B Poccun nelictBoBaio
oKkoJo0 16 acTpoHOMHYECKHX o0OcepBaTopuii M3MepeHuss KoTopeix B 60-x romax XX Beka
COCTaBIISUTH 0OoJiee MOJOBUHBI BCEX aCTpOHOMUYECKUX m3MmepeHuit B mupe. C 1955 rona posb 1o
00€ecrevyeHNI0 €JMHCTBA U3MEPEHUIl BCEMUPHOTO BPEMEHM (II0 KOTOPOMY MOXHO BBIUHCIUTH U
BapHalliy YIJOBOW CKOPOCTH BpAIlleHHUs 3eMJIM, W BapHAlUK MPOJOJKUTEILHOCTH CYTOK) B
Poccun 6pu1a Bo3noxxena na @I'VII «k BHUHUDTPH ».

[TorpemiHocT  CYTOYHBIX ~ 3HAYEHMH  aCTPOOINTHYECKHUX  ONpeAENCHUl  BapHualiu
MPOJOKUTEIBHOCTH CYTOK IO pe3yibTaTaM MU3MEPEHUN C CETH CTAHIUM COCTaBIIIET OKOJIO 1 Mc.
Takum 00pa3zom, HcciIe0BaTh MOBEACHHUE MPOJOKUTENFHOCTH CYTOK Ha 0a3e 3THX M3MEpeHHi
MOKHO TOJBKO Ui JIOCTATOYHO KPYIHBIX KOMIIOHEHT BapHalMif, TaKMX KaKk Ce30HHas
COCTaBJIAIOLIAs, I€KaIHbIE BapUaLUHU U T.II.

3.4 JlanHble W3MepeHUii, MO KOTOPbIM ONpeesijiach NMPOAOJKUTEIbHOCTh CYTOK Ha

BHYTPHBEKOBBIX WHTEpPBAaJaX BpeMeHH (JaHHbIe H3MePEeHHH MeToJaMH KOCMHYeCKOW

reojie3uu)

Camble BBICOKOTOUHBIE JaHHBIE 00 OCEBOM BPALEHUU JAAI0T METOAbI KOCMUYECKOM reoie3uu:

— pamuouHTepdepomMeTpun co cBepxutnHHbIME 0a3amu — PC/{F (VLBI);

— Ja3epHO# nanbHOMeTpHu ciiyTHUKOB ¥ JIynsl — CJI/] (SLR) u JI/I/] (LLR);

— METOJIOM ITpHeMa CUTHAJIOB KOCMHUYeCKUX HaBUraroHHbIX cucteM [ HCC (GNSS);

— JIOIIIEPOBCKO# CHCTeMBbI CITyTHHKOBO#T opoutorpaduu (DORIS).

3amaya obecrieueHus eqUHCTBA M3MepeHuil B oOmactu u3mepenuit [1B3 B mexayHapogHoM
MmacmTabe ceilyac BO3JOXKEHa Ha MeXIyHApoJIHYI CiIyXOy BpalleHus 3eMiId U ONOPHBIX
cucreM, KoTopas Obuta co3maHa B 1987 romy. Psg okonuarensHbix 3HaueHuit //B3 EOPCO04,
dbopmupyemeiii MCB3, uMmeeT cTaTyc OKOHYATENbHBIX OMOPHBIX 3HadeHWid [/B3, KoTopbie
JIOJDKHBI MCTIOIB30BATHCS TSI BCEX METPOJIOTUYECKHX allOCTEPHOPHBIX OLIEHOK TOYHOCTH [/B3 B
MEXyHapoaHOM MaciuTade. TOUHOCTh onpeneneHus 3HaueHu i MPOJOKUTETBHOCTH CYTOK 3TOTO
psiia COCTaBJISIET HECKOJIbKO MHUKPOCEKYHI. K coKalleHWIo, 3TOT psZi OXBATHIBAET TOCTATOYHO
MaJIblii (C TOYKHU 3peHHs] MPOTHO3UPOBAHMS XOTS Obl Ha CTOJETHE) BPEMEHHOU MPOMEXYTOK (C
1962 roga u mo Hactosmee Bpemsi). [loaToMy, XOTs aHaIu3 3TUX 3HAYCHUH W TIO3BOJIHII BBIJICTUTH
CTAllMOHAPHYIO YacTh CE30HHOM rapMOHHUKH M TIOCTPOUTH MOJIENb BapHalluii IPUIMBOB B TBEPIOM
3emiie, Bce K€ OCTAETCS JOCTATOYHO OOJbINAs HEONPENEICHHOCTh B JUTMHHOIIEPHOIMYECKHX
Bapuanusax u Tpesje. Kpome toro, kak 0yJeT mokazaHo HUXKE, IPOJOKUTENLHOCTh CYTOK TaKKe



COACPKUT HCCTAIMOHAPHLBIC BapUalluu, I KOTOPBIX <1)ypbe-aHaJm3 n KOppGHSII_II/IOHHHﬁ aHaJIn3
HE JAar0T MMOJIE3HBIX PE3YJIBTATOB.

4. TloBeneHue BapHALMU NPOJOJKUTEIbHOCTH CYTOK HAa PAa3jM4YHBIX HHTepBaJIaxX
BpeMeHH

4.1. [loBeneHue NPOJO/LKUTEIBHOCTH CYTOK HA re0JIOrTMYeCKUX HHTEPBAJIaX BpeMeHH

Ha Puc. 3 uzoOpaxensl ommcanHbie B M. 3.1 nanHble u3MepeHuil (s Qaneposos) u
MOJIyaHAJTUTUYECKHUX OLICHOK (10 (haHepo305) BapHallMU MPOIOJDKUTEIbHOCTH CYTOK C TPaHUIIAMU
YKa3aHHBIX BBIIIE MOTPEIIHOCTEN, HaHeCeHHbIX NMyHKTUpoM. Illkanma cieBa mporpajayupoBaHa B
yacax, a IIKaja crpaBa — B MIIIMceKyHAax. CIUTOMHAs JUHUSA — pe3yibTaT alnlpoOKCHUMALMKU B
CMBICJIE METOJla HAUMEHbIIUX KBaapaTtoB (MHK) n3mepeHuil MOJIMHOMOM YETBEPTOIO MOPSAKA,
y4acTok KoTtoporo miasa mnocieaHux 2000 neT mpakTUYeCKH COBNAJACT C JIMHEWHBIM TPEHIOM
1,5 Mc 3a cto net. HazoBem 3TOT TpeHA riaBHbIM. IMEHHO OH OTBEUAET 32 21A6HYI0 MEHOEHYUIO
I60NIOUUU Y2TI080U CKOPOCMU 8paAU4eHUA 3emu U €€ TIepruoa BpallleHUs: IJ1aBHasl TCHICHLIMS B
HBOJIIOLIMM OCEBOI'O BpallleHUs 3€MJIM COCTOMT B TOM, YTO Y2l106asA CKOPOCHIb CO 6PeMeHeM
YMeHbuiaemcsa, nepuood pacmem, a 0cegoe epaunierue 3emiu 3amed1aemc.
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Puc. 3. Bapuaiys npoJO/DKUTENIEHOCTH CYTOK HAa BpEMEHH CYIIECTBOBAHUS cUCTEMbI 3emilsi-JlyHa.

4.2. TloBenenne MPOAOKATEILHOCTH CYTOK HA HHTEPBAJIaX BpeMeHH B HECKOJIBKO THICAY
JIeT

Ha Puc. 4 u3zob6paxen nepuos Bpemenn 3a 2500 net (¢ 500 roma mo Hameit »psl 10 2000 roga
Hateil 3psl). Ha 3ToM pHCyHKEe cepo-TosyObIM LIBETOM IMOKa3aH III0OAIbHBIN TPEeH[, 3eleHBIM
[[BETOM — HaOJII0J]aeMblii JIOKAJIbHBIA TPEHJ, OIpeACTICHHBIH B [6] MO JaHHBIM IPEBHHX
neronucelt. KpacHbIM 1BETOM TOKa3aH COBOKYIHBINA 3 QeKT jgokanbHoro TpeHaa u 1500-netneit
rapMoHukH [6].

Crnenyer 3aMeTuTh, 4YTO JaHHBIE W3MEPEHUH IO pe3ysibTaTaM 3aTMEHHUH HMMEIOT XapakTep
KBazunepuoanueckux Bapuanuii. [IoaToMy BcTpedaroTcs U Jpyrue OLEHKH BEIMYMHBI MEepHoja
ATON COCTABIIAIOLIEH, B 3aBUCUMOCTH OT TOTO, KaKMe BECa Ha3HAYAIOT MCCIIEN0BATENN OTACIbHBIM
usMepenusm. Tak, cormacuo [4], mamubiii mepuox coctasimser 1200 met, a He 1500. CuHumU



TOYKaMU H300pa’keHbl pe3ybTaThl OOpaOOTKM aCTPOONTHUYECKUMX H3MepeHHid. B HHUX sBHO
3aMETHBI HEperyJspHble MHOTOJIETHHE KBa3WIepHOAWYecKne Bapuanuu. KpacHas e KpuBas
SBISICTCA TJAIKOH, MOCKOJBKY TOYHOCTh HM3MEPEHHMI HE MO3BOJSET BBIACTUTH MHOTOJETHUE
KBa3UIEPHOANYECKUE BapHallMk, a TeM Oojee emie Ooyee OBICTPBHIC BapHaldU W3 HIYMOBOM
COCTaBIIAIOLIEN.

io Bapuauuu npoaomKUTenbLHOCTU CYTOK B MUNMUCEKYHAAX
I |

Bapuauuu B mc

== Cymma TpeHaa v 1500-neTHeil BapuaLuuu, onpeaenénHan no gpesHum aatmeruam (Moppucon J1.B. u Credencon ®.P., 2001)
P TpeHa B 1,8 MUNNuUceKyHA 3a CTO Nnert, onpeaenéHHbIi No ApesHum 3atmennam (Moppucon 11.B. u Credercon ®.P., 2001)

50 _‘,—" ====COCTaBNALWAS TPEHAA B 2,3 MUANCEKYHAb! 33 CTO NET, 33 CYET NPUNKBHOTO TOPMOXEHUS -
- + 08/, no acTpoonTuueckum uameperusm (Moppucor 11.8.)

o TpeHa B 1.5 MUNnNUCceKyHAb! 3a CTO NET, oNpeaenéHHbI B pesynsTare annpokcMMal i NonuHOMOM YeTBEePTOl CTeneHn
BapUaLUi NPOAOIXKUTENLHOCTI CYTOK HA BPEMEHU CYLLECTBOBaHUS cucTembl 3emns-flyHa
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Puc. 4. Bapuanus npoomKuTeIsHOCTH ¢yToK 3a 2500 set, HaunHas ¢ 500 r. 10 H.3.

4.3. IloBeaeHne NPOIOKUTEIBLHOCTH CYTOK HA MEKBEKOBBIX HHTEPBAJIaX BpeMeHH

Ha Puc. 5 uzobOpaxensl Oe3pa3mepHble (OTHOCHTEIbHBIC) BapHaIlMK MPOJOJIKHTEIBHOCTH
CYyTOK MO JaHHBIM acTpoonTuueckux mmepenuit (¢ 1780 mo 1962 rona, crneBa) u Mo JAaHHBIM
COBPEMEHHBIX METOJ0B KOCMHUYECKOi reoae3uu (¢ 1962 mo 2025 roa, cripasa).

4.4. IloBeneHune NPOAOZKMTEIBLHOCTH CYyTOK HA BHYTPUBEKOBBIX HHTEPBAJIAX BpeMeHH

4.4.1. TloBeneHue NPOAOKHTEILHOCTH CYTOK HA BEKOBOM MHTEPBaJie BpeMeHH

TouyHOCTh M3MepeHuil MeToAaMH KOCMUYECKOM Ie0J1e3ud HAaCTOJbKO BBICOKA, YTO CTaHOBSTCA
3aMeTHbI OJIN3CYTOYHbIC U OJIU3MONYCYTOUHbIe Bapuanuu (nanee — HHB), BBI3BaHHBIC IPUIMBAMU
B okeaHax W juOpauusmu. Ho B myOnukyemsix opunuanbHbix OrosuiereHsix MCB3 u I'CBY onun
orcyTcTBYIOT. [Ipu aHanu3e MOBEAECHUS OCEBOrO BpallleHMs 3eMJId Ha WHTEpBaJaX BPEMEHH
0o0JbIIIE CYTOK TaKK€ BapHallK TOJIBKO MEMIAOT.

[Tostomy 1o nyHkra 4.4.3 OyneM aHamu3upoBaTh  BBHICOKOTOYHBIE  JaHHBIE O
MPOAOJKATENIBHOCTH CYyTOK MCB3, MOJydeHHbIE Ha OCHOBE METOJOB KOCMHUYECKOW TIe0/Ie3UH,
ocBoOOX1EHHBIE 0T HHB 1 omy0IMKoBaHHBIE B 0pHIIMATBHBIX OtosuiereHsix MCB3 (cum. Puc. 6).

briaromapst BHICOKOM TOYHOCTH 3THX U3MEPEHHUH, a TAKXKE Pa3BUTHIO Teopuu B paborax [7,8] u
JPYTUuX YAaJoCh MOCTPOUTH JIBE MOJIENH, KOTOPbIE CYIIECTBEHHO OOJIETYaloT aHalu3 3ITHX
WU3MEPEHUI:

— MoOJeNb NPWIMBHBIX BapHalui (pekoMeHaoBaHHas K mnpuMmeHeHuro MCB3, omucanue
coaepxwurcs B [9]);

— MOJIeJIb CE30HHBIX BapHaIiii, YCPEIHEHHBIX [0 BCEMY MHTEpPBALy BPEMEHHU 3THX U3MEPEHUIN
(T.e. cTAIIMOHAPHO YaCTH CE30HHBIX BapHaluii).

Ecnu  BbelYecTh MoOJlNM 30HAJBHBIX TMPWIMBOB M CE30HHBIX BapHalMid U3 JaHHBIX,
n300pakeHHBIX Ha Puc. 6, TO momydnTcs KpuBasi, m300pakeHHass Ha Puc. 7 KpacHBIM I[BETOM.
CuHUM 1IBETOM M300paskeHa BapHalus MPOJIOJIKUTEIBHOCTH CYTOK 10 BEIUUTAHUS STUX MOJETICH.



BunHO, 4TO OCHOBHAsl 4acTh KOPOTKOMEPUOIUYECKOU «OaXpOMBI» TPU ITOM HCKIIOUYACTCS.
DLODs o3HavaeT BapHalMio MPOAODKUTEIBHOCTH CYTOK M3 KOTOPOW HWCKJIFOYEHA ITOJIHAS
MPWIMBHAS MOJIETh; €CIIM K€ HMCKIIIOUEHBI TOJIBKO 30HAIBHBIE TAPMOHUKH C MEpPHOAaMH 110 35
CYTOK, TO COOTBETCTBYIOIIas Bapualus obo3Havaercs kak DLODR.
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Puc. 5. Be3pazmeprbie (OTHOCHTEIBHEIC) BapHUAIINH MTPOJIOIDKUTEIBHOCTH CYTOK

Bapuauun ANUTENLHOCTH CYTOK CO CHATBIMM BHYTPUMCYTO4YHbIMK Bapuauuamu DLOD ¢ 1962 ropa B Mc
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Puc. 6. Bapnaunﬂ MNPOAOJLKUTCIIBHOCTU CYTOK 3a IMOCJICAHUC 60 ner mo pe3yabTaTaM I/IBMepCHI/Iﬁ METOAaMU
KOCMHYECKOH I€oJAC3UN 110 JaHHBIM 0Hy6J'II/IKOBaHHI>IM B O(bI/IIII/IaJIBHBIX OIOJIIIETEHSX

Taxke BUIHBI TPH JOCTATOYHO OOIBIIHE «APKH» C Pa3MaxoM OKOJO 3 MC U BpPEMEHHOM
npoTsbkeHHOCThI0 oT 20 mo 30 yer. DTM JeTany Ha3bIBAIOTCS <«ICKAAHBIMHY BapHUAIMSIMU
MPOJIOJKUTENILHOCTH CYTOK. BUHO, UTO OHU HE MOBTOPSIIOTCS B TOYHOCTH, TO3TOMY, UX CIEAYET



Ha3bIBaTh HE BapHALMAMH, a CTPYKTypaMH STHUX BapUallMi, COOTBETCTBYIOLIUMU CpPEIHEMY
MPOMEXKYTKY BPEMEHH, Ha KOTOPOM Takas CTPYKTypa pa3BuBaercsi. Hampumep, «aexagHbie»
BapUallU C 3TOW TOYKHU 3PEHUS CJIEAYyEeT Ha3bIBaTh JCKAIHBIMU CTPYKTYpaMU BapUalllii OCEBOTO
BpallleHUs 3eMIIH.

OcraTto4yHble Bapualliy Ha XapaKTEPHBIX MacIITa0aX BPEMEHH B HECKOJIBKO JIET Ha3bIBAIOT
ME)XT'0/IOBBIMH BapUalUsIMU IPOAOTKUTEIHLHOCTH CYTOK.

DLOD un DLODs MUHYC YCpeAHEeHHas No NeprMogy N3MEpPeHMI Ce30HHAA COCTABNAIOLWAA
.. T T T T
DLOD
—DLODS MUHYC YCPEAHEHHAn No Nepuoay W3MepeHWin Ce3oHHan CocTasnAlowWwan | |
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Puc. 7. 3naueHus BapHanuil IPOJOIDKUTENBHOCTH CYTOK 3a mocienHue 60 jer mo pesyibTaTaM H3MEpEeHHH
METOJIaMH KOCMHYECKOW Teojie3uH (CMHHMH 1LBET), ONyOJMKOBaHHbIE B O(UIMAIbHBIX OMOJUIETEHSX M TO, YTO
MOJTy9aeTCsl TTOCIIe UCKITIOYEHUS U3 HUX MOJIeNelf 30HaNbHBIX IPIINBOB U CE30HHBIX BapuaIui (KpacHbIH 1IBET).

KoneuHO, BO3HMKAET MCKYIIEHHE ITPOBECTH JanbHeHmMi Pypbe-aHalIn3 U NPUBJIEYb CTapble
ACTPOOIITUYECKUE U3MEPEHUS U, KOHEUHO JKe, BCe 3TO ObuIo mpojaenaHo. Ho Tyt uccnenoBaTenu
MOJTYYWSIA HEOKHMIAHHBIN pPE3yNbTaT: PE3yJbTaThl CHJIBHO 3aBUCAT OT TOr0, KaKOM Yy4acTOK
noasepraercsa Oyppe-aHanu3y U IJIaBHbIE NIEPUOJBI IIPU ATOM MEHSIOTCS, YyTh JIK HE B ITOJTOPA
paza. Eciau ke mombITaThCsl BBIACIUTH MEPUOABI C MOMOIIBI0 KOPPEIAIMOHHOTO aHAIN3a, TO
OKAa3bIBAETCS, YTO ATU NEPUOBI HE TOJIBKO HE COBNANAIOT C pe3yibraramMu Pypbe-aHain3a, HO U
BOOOIIIE JTATIEKH OT OKHMJIaeMbIX. [[pHunHa COCTOMT B TOM, YTO HAa CaMOM JIeJie OTH OCTaTOYHBIC
BapUallMM HECTallMOHApHbIE M HeperyisipHble. [loaTomy pesynbrar Pypbe-aHain3a 3aBUCUT OT
MPOMEXYTKA BPEMEHHU, HA KOTOPOM IPOBOJUTCS PA3JIOKEHHE, a HA OCHOBE KOPPEISIHHOHHOTO
aHaM3a yJaeTrcs TMOCTPOUTh TaKyK CTAllMOHAPHYI) TapMOHUYECKYI0 (YHKIHIO, KOTOpas
MaKCHUMaJIbHO TOKPHIBAET OOJBINYI0 YaCTh OTKJIOHEHHUH HA OTACIIBHO B3STOM HWHTEpBAaJE, HO TIPH
MaJICHILIEM CIBHUI€ WIM HU3MEHEHUH AaHAJIU3UPYEMOr0 HHTEpBaja J3TO COIJIACHME Cpa3y xKe
HapyIIaeTCs.

Jnsg  HarmagHOW WIUIFOCTpAllMM  TaKOW CUTyallMM UCIOJb3YyeTcs BeuBier-aHanus3. [l
WJLTIOCTPAIMK OBLIU ITOCTPOCHBI HEPTeTHUYCCKUE BEHBIIET-CIIEKTPHI, N300pakeHHbIe Ha Puc. 8.
CrneBa M300pakeH SHEPreTUYECKHU BEHBJIET-CIIEKTP MOJENHU MPHJIMBOB B TBEPIOM Teie 3eMIIH,
KaKk TpuMep ONM3KOW K TEepPUOIUYecKOW U cramuoHapHoi ¢GyHkumu. CrpaBa wu3o00paxeH
SHEPreTHUECKUN BEUBIET-CIIEKTP OCTATOYHBIX YKIOHEHHH, M300pakeHHbIX Ha Puc. 7 KpacHBIM
LIBETOM.



[To ropu30HTANBPHONW OCH OTJIOXKEHO CMEIEHHe, MO BepTHKaIbHOW — MacmTald. Eciu He
YUUTBIBaTh KpaeBble 3(P(EKThI, KOTOPbIE UMEIOTCSI HA 00EUX YHEPreTUYECKUX BEHBIET-CIEKTpax,
TO OTJIMYME OYEBUIHO: OMU3KUN K MEPHOAMYECKOMY IPOLIECC BBIIAAUT KaK TOPU30HTAIbHBIC
IpsMbIe JTUHUN WIN NEPUOJUUECKU MPAKTUUYECKU B TOYHOCTU MOBTOPSIOLIMECS «3yOUUKH», B TO
BpeMsl KaK HECTAllMOHAPHBIM MPOLIECC UMEET BUJ IIITEH, KOTOPHIE IIE-TO IOBTOPSAIOTCS, IIE-TO
MCYE3al0T, INIe-TO BO3HMKAIOT, IIE-TO «TOHYT», a TJEe-TO «BCIUIBIBAIOT», YTO HJUIIOCTPUPYET
HapylIEeHNEe NIEPUOJUYHOCTH U HEJIMHEWHOCTD Ipoliecca, KOTOpasi OTBETCTBEHHA 3a «IIEPEKAYKY»
SHEpPrux U3 OJHOM YaCTOTHOM 00JIACTH B JPYTYIO.

Puc. 8. BeiiBneT-cieKTpsI 411 MOIEIH 30HAIBHBIX MPUINBOB B TBEPIOM Telie 3eMITH (CIIeBa) U Ui M300paKCHHBIX Ha
Puc. 7 kpacHBIM LIBETOM OCTAaTOYHBIX YKJIOHEHUH (crpaBa).

44.2. IloBenenue NPoOaOIKUTENLHOCTH CYTOK HA TOJI0BOM HHTEPBAJIe BpEMEHHU

MexrooBble BapualuM, a TakKKe€ TPEHJI M MHOTOJETHUE KBa3UINEPUOAUYECKUE BapHUALMU
BHOCAT MaJblii BKJIAJ, B W3MEHEHHE IPOJOJDKHTEIBHOCTH CYTOK B TeueHuH roxa. Ha Puc. 9
MOKAa3aHbl BapUaIluH MPOJIOJLKUTENBHOCTH CyTOK B TeueHnu 2021 roaa (romybast kpusasi).

OcHoBHbIE JeTali KPUBOW Ha TOJAOBOM HWHTEpBaJIe BpPEMEHHU 3a/Jal0TCsl T'apMOHMKaMH,
ONUCHIBAIOIIMMHU TPUJIMBBI B TBEPAOM 3emiie U CE30HHBIMU BapuanusMu. OcTaToyHas 4acTb
BapUallMd  NPOJOJDKUTEIBHOCTH CYTOK, KOTOpas IIOJIy4aeTcss W3 IIOJIHOW  BapHvaluu
IIPOJOJDKUTEIBHOCTH CYTOK Iociie BerunTanus mogenun MCB3 npuinBoB B TBEpIOM Tele 3eMIIH U
MOJIEJIM CTAllMOHAPHOM YaCTH CE30HHBIX BapHaluii, n300paxeHa Ha Puc. 9 kpacHOM TMHUEH.

HanOonee kpymHblE OCTAaTOYHbIE M3MEHEHUS MPOTSKEHHOCTBhIO OKOIo 60 CyTOK — 3TO, Tak
Ha3bIBAEMbIC, BHYTPHUCE30HHBIC BAapHALlMM WM BHYTPHCE30HHBIE CTPYKTYPHBIE NIETAlN 3THX
BapHUaLnuu.

4.4.3. TloBeneHne Npog0LKHTEIbHOCTH CYTOK HA CYTOYHOM MHTepBaJjie BpeMeH!

Kaxk yxe Ob110 0OTMEUeHO BbIlIe, Te (Habmrogaembie) 3HaueHus [/B3, KOTOpbIe HOMKHBI OBITh
MOJICTAaBJICHBl B MATPHUIly TOBOPOTa, Ha cCaMOM Jefie, OTIHdYalTcsi OT Tex [/B3, KxoTopbie
MyOJUKYIOTCS OT€UECTBEHHBIMU W MEXAYHAPOJHBIMU Ciyx)Oamu. COriiacHO pEeKOMEHIAIHSIM
(cranmapram) MCB3 IERS Conventions 2010, mis monydenus HabmoaaeMbix /783 Ha 3a1aHHBII
MOMEHT BPEMEHH, HY)KHO TIPOUHTEPIIOINPOBATh onyommkoBanHbie MCB3 3HaueHUs Ha 3aIaHHYIO
naTy (¢ TOMOIIbI0 MHTEPHOJSIMOHHOTO MoJnHOMa Jlarpanxka), mocie 4ero no0aBUTh K HUM
MOMPABKK 332 KOPOTKONEPUOJMYECKYIO0 YacTh BIIMSHHUS TPHJIMBOB B OKeaHaX W JIUOpaIuu.
[MockonbKy 1S BCEMHUPHOTO BPEMEHU OTHU TOMNPABKU COJEpKaT OJIU3CYTOUHBIE U
OJM3NOJYCYTOYHBIC TapMOHHKH, HA30BEM WX OJM3CYTOYHBIMH H OJH3IONYCYTOYHBIMHU
Bapuarusamu (55B)Y. Onu nokasaus! Ha Puc. 10.

1 — B OTeYeCTBEHHOW JIMTEpaType BCE MX YacCTO HA3bIBAIOT «BHYTPUCYTOUHBIMI» BapHalUsIMH, OJJHAKO, 3TO HE
COBCEM BEPHO: OJIM3CYTOYHBbIC BapHAIMK BKJIIOYAIOT B ce0sl TapMOHHMKH KaK C MEPUOAaMHU MEHbILE CYTOK, TaKk H C
nepruogamMu O0JIbIIe CYyTOK.
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Puc. 10 — Bkiag HFB B Bapuaiuu nponosnkurensHocTr cytok (LOD) (kpacHslit 1iBet), monnas Bapuauus LOD c
yu€rom AHB (cuHuil 1BeT), MyOnauKyeMbie B OrojuteTeHsix [/B3 (3enéHblil 1Ber). Bkiiag OT OMHMX JIUIIbL JIMOpALUii
H300paKEH KETTHIM IIBETOM

5. ObcyxaeHue U3MeHEeHHI BApHALUM NPOAOJKUTETLHOCTH CYTOK

B nynkte 4 ObUTM  pacCMOTpPEHBI OOIME 3aKOHOMEPHOCTH WM3MEHEHHS BapHalluu
IPOJIOJDKUTEIBHOCTH CYTOK C TEUEHHEM BPEMEHH, KOTOPBIE JIETKO MOTYT ObITh MEPEeCcUnuTaHbl K
BapHallisIM YTJIOBOH CKOPOCTH BpaIIEHUs 3eMJIH C TOMOIIbio (1).
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Bepuémcst k obcyxnenuto Puc. 3. OH mo3BONIIET HE TONBKO CYIUTh O BEIUYHMHE M 3HAKE
rio6anesHOro TpeHaa. Eciu mocMoTpeTh BHHUMATEIbHO Ha MpPaBYyI BEPXHIO 4acTh Puc. 3, To
MO’KHO 3aMETHUTh, YTO Ha OTJEJIbHBIX I'€0JIOTMYECKUX MEPUO0JIaX 3HAYEHUE JIOKAJIBHOIO TPEHJA B
paMKax MPOMEXKYTKOB Jake B HECKOJBKO JECATKOB MHJIIMOHOB JIET MOXET OCTaTOYHO CHIIBHO
OTJINYAThCA OT TJABHOTO TPEHJA U JaXe, Ha OTACIbHBIX IMPOMEXKYTKAX BPEMEHH, HUMETh
OTPULIATENIbHBIN HAKIIOH, YTO MPOTHUBOPEYUT IJIABHOM TEHJEHIIMU IBOJIOLUU OCEBOI'O BpAIICHUS
3emiu.

Opnako, pa3Max 3TUX OTKJIOHEHHMH HE MpEeBbIIAET Yaca U, B CpelHeM, Ha OOoJbIINX
IIPOMEXYTKAX BPEMEHU, OHU KOMIIEHCUPYIOT JAPYT JIpyra. OTO CBUAETEIBCTBYET O TOM, UTO MOTYT
OBITh BapuallMd Ha BPEMEHHBIX MacluiTadax Aaxke NECSITKOB MUJUIMOHOB JIET, U OHM MOTYT
IPUBOJIUTh K OTJIMYMIO HAOJII0JAaEMOr0 3a IOCIEAHME ThICAUYENETHs TpeHJa OoT riaBHoro. Ha
cinenyromeMm Puc. 4 oT4€TIMBO BUAHO, YTO HAOIIOJAeMblH JIOKAJbHBIM (OMpEeNEHHBIN 110
npoMexyTKy B mnociegHux 2500 ner) TpeHna (3en€Hasi JMHUS) 3HAUUTENBHO OTJIMYAETCS OT
I100aNBHOTO (Cepo-ToIy0as IMHUS), YTO TAaKXKe MOATBEPKIAET STOT BHIBO/I.

Ha cnenyromem Puc. 5 yranpBaloTCs KOHTYPbl TaK Ha3bIBAEMbIX «MYJIbTUACKAJIHBIX»
CTPYKTYpPHBIX JeTalieil Bapualuil OCEBOr0 BpaIleHHs 3eMJIH, COCTaBJISIOUIMX OCHOBHYIO 4YacTh
HepaBHOMEpHOCTeN BpamieHus: 3emin Ha 60 — 70 metHeM macimTabe BpeMEHHU, M, KOHEUHO Ke,
OTUY€TJINBO BUIHBI JIEKATHBIE CTPYKTYpPHBIEC JAETaU, XapaKTePHBI BPEMEHHON MaciTad KOTOPBIX
cocramsieT okoso 20-30 ner. Kpome toro, Ha Puc. 5 BUAHO, 4TO BapUaluu JTUTEIBHOCTA CYTOK
y’K€ HEOJTHOKPATHO JOCTUTAIH JOCTATOYHO OOJIBIIMX IO a0CONIOTHOW BETMYMHE OTPHUIIATEITBHBIX
3HauYeHH B mponuioM (Hampumep, B 1930 roay u panee, B 1892 rony) u naxe oueHb OOJBIINUX 110
a0COIOTHOW BEJIMYMHE OTpULATENIbHBIX 3HaueHud (B 1798, 1828 u 1868), koTtoppie HE MOryT
ObITh OOBSICHEHBI B paMKax JIOKadbHOrO TpeHna B 1,8 Mc 3a cronmeTMe B Bapualuu
IPOJODKUTEIBHOCTH CYTOK (YTO B IIEpeBOofe B Oe3pa3MEpHbIE BapUallMM COOTBETCTBYET
npumepHo 21-101° 3a cTonetue). Pesynapratel ®ypbe-ananusa JaHHBIX, H300paKEHHBIX HA Puc. 7

(6e3 30HANBHBIX TMPHIMBOB U CPEAHEH CE30HHON COCTaBIAIONICH), Mdal0T HauOOIbIINE
COCTaBJISIONTUE JJIS IEPUOJIOB OT 2 110 3 JeT, oT 6 10 8, ot 10 1o 15 mer, ot 20 g0 30 et u ot 50
1o 70, KOTopble COOTBETCTBYIOT WJIM KPAaTHBI MacliTadaMm yIOMHUHABIIMXCS BBIIIE CTPYKTYPHBIX
JeTalieldl BapWaluii OceBOro BpamieHus 3emin. KOHKpeTHbIe 3HAYeHUs TEPHUOJO0B 3aBUCIT OT
MPOMEKYTKa BPEMEHH, Ha KOTOPOM ITPOU3BOIUTCS aHATU3.

6. IleHTp y4era ri100aJIbHOrO BJIUSIHUS MOABHAKHBIX reouzndeckux ppaxuuii 3eman

[TockonbKy TONBKO YacTh BapUalMM IMPOJODKUTENBHOCTH CYTOK MOXET OBITh y4TEHa C
MOMOIIBIO MOJIENEH, /ISl peJICKa3aHusl HECTAIMOHAPHON COCTAaBIIAIONICH BapHUalfii He0OXouMa
pa3paboTka METO/0B, B paMKaX KOTOPBIX IO BHEIIHUM IpH3HAKaM (COCTOSHUIO aTMOC(epHl,
JAHHBIM O MarHUTHOM Tiojie 3eMJIM W T.J.) ObUIO OBl BO3MOXKHO BBIUUCISATH H3MEHEHUE
cyMMapHOro 3((}eKTHBHOTO YIJIOBOrO MOMEHTa. B KOHEUHOM HTOre, Bce ITH M3MEHEHHUS] MOTYT
OBITh BBIPAXKEHBI YEPEe3 COOTBETCTBYIOUIME Bapuallid CYMMapHOrO YIJIOBOTO MOMEHTa
NOJBMKHBIX (ppakiuii 3emin (okeaHsl, aTMOcdepa, THAPOIOrHs, TEUSHUS B )KUJIKOM SApe 3eMIIH
U T.J.).

B pamkax MCB3 s ydera 3TUX (PakTOpPOB CO3JaH ILIEHTP ydeTa TIiI00aJbHOrO BIMSHHUS
MOJBWKHBIX reopusznueckux ¢pakmuii 3emnn — LleHTp rimobanbHBIX Teopu3nyeckux (GaonaoB
(ot Global Geophysical Fluids Center, GGFC). Ilockonbky B pycCKOM SI3BIKE, B OTJIUYUH OT
AQHTJIMHCKOTO, TEePMHUH «(IIOUIBD» 3ape3epBUpPOBAH 3a JKUJIKOCTIMU B HAJAKPUTUYECKOM
COCTOSIHUH, TO 3/1ech OyneM craparhcsi M30eratb MPUMEHEHHs 3TOro TepMHHA. B 1eHTp yuera
IJ100aIbHOTO BIMSHUS MOJIBWKHBIX Teoduznyeckux Gpakumii 3emnn MCB3 Bxonsr:

— ocoboe Oropo o yuéty BiusiHus okeanoB (Special Bureau for the Oceans, SBO);

— ocoboe 6ropo o yuéty Baustaus ruapostoruu (Special Bureau for Hydrology, SBH);

— ocoboe Oropo o yuéty Biustaus atmocdepst (Special Bureau for the Atmosphere, SBA );
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— ocoboe Oropo 1o yuéry BIusHHS mpoiieccoB B Heapax 3emuu (Special Bureau for the Core,
SBC);

— ocoboe Oropo 1o coBmecTHoM 00padoTtke (Special Bureau for Combination Products, SBCP).

B pesynbrare hopMUpPYIOTCS YIIIOBBIE MOMEHTBI MTOJIBUKHBIX reo(nu3ndeckux (hpakiuid 3emiu
(oxeaHoOB, aTMmocdepbl, TUAPOJOTHH), KOTOPbIE HCIOJB3YIOTCS, B  OCHOBHOM, IS
nporHo3upoBanus [/B3.

7. Pe3rome

B Hacrosimiem Mmarepuane paccCMOTpEeHbl OOLIMEe 3aKOHOMEPHOCTH HW3MEHEHMs BapHalluu
IPOJODKUTEIBLHOCTH CYTOK (YIJIOBOM CKOPOCTH BpalleHUs 3€MJIM) C TEYEHHEM BpPEMEHHU.
YacTuuHO, Bapvaluu CpeAHEH MPOAOKUTEIbHOCTH CYTOK MOTYT OBITh IpEIBBIUUCIEHBI C
nomoIiplo Mojeneir MCB3, a, 4acTUYHO, MPEACTaBISIOT COOOM CIOXKHBIM HECTAIIMOHAPHBIN
nporiecc (BEUBIIET-CIIEKTP ATOW 4yacTu moctpoeH). s ydera stoit wactu MCB3 co3naH IEHTP
GGFC nmns yuera rio6anbHOTO BIUSHHS TOABIKHBIX T€OPU3NIECKUX (pakuuii 3emian (OKeaHOB,
atMocdepsl ¥ THAPOJIOTHH).

[Tockonpky naxe mpocroe oOCykaeHHe (PU3MUECKON UHTEpHpEeTalus KaKI0W U3 YIOMSHYTBIX
ocoOeHHOCTe camMo 1o cebe O4eHb OOBEMHOE, a HEKOTOPHIM BOIPOCaM JAaXe MOIYT ObITh
MOCBAIICHBI II€JIbIe KHUTH, TO B HACTOSIIEM Marepuane (pu3nyeckas HHTEPIPETAUs yKa3aHHBIX
0COOEHHOCTEH 0CeBOro BpallleHUU 3eMJIM HE pacCMaTpUBAETCs.

W3 npuBeEHHBIX PE3yJIbTAaTOB CIEAYET, YTO JOKAIbHBIN TPEH | YBEIMUEHUS YIII0BOH CKOPOCTH
BpalleHus 3emiid (YMEHbIIEHUS HPOJOJDKUTEIbHOCTH CYTOK) COXpaHseTcs Ha MPOTSHKEHUU
nocineAHux 63 ner. YucneHHoe 3HaueHue TEeKyIled CpeHerooBOi Bapualluu YIioBOH CKOPOCTH
BpalleHNs 3eMJIM He SBJISETCS YHUKAJIbHBIM: OHO HEOJIHOKPATHO JOCTUTaJIOCh B MIPOIIJIOM U Jlaxe
3HAYUTENBHO ObUIO IPEB30MIEHO (C YUETOM TpeHJa Ha nHTepBaiie nociaeanux 2500 et B yrioBoi
CKOpPOCTH BpallleHUsl 3eMIIN).

B pucynkax Obun mcnonb3oBaHbl Marepuansl [ CBY [2], opurnHambHOM CTaThH, a TaKKe
naHHsle o [1B3 cepuit C MexayHapoaHo ciay»0bl BpalieHust 3eMiIu U onopHbIx cucteM (MCB3,
IERS).
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