HccaenoBanue reofuHAMUYECKUX PSIIOB METOIOM IJIaBHBIX
KOMIIOHEHT
B.JI.T'opmikos, H.O.MunJnep,H.P.Ilepcussnnnosa,E. A .Ilpynnukosa

B pabome npodemoncmpuposana 603MONCHOCHb 6blOeeHUs U3 pi008 napa-
mempog epawgerus 3emnu (ITB3) 0CHOBHBIX COCMABIAIOWUX OBUIICEHUS NOTIOCA U He-
DABHOMEPHOCIU 8PAWjeHUst 3eMau MemodoM, PA3PADOMAHHBIM U NPOSPAMMHO Peanu-
306annbim 6 Canxm-Ilemepbypeckom 20CydapcmeeHHOM YHUGepcumeme u HA36aAHHOM
aemopamu “ I'ycenuya” [1]. Memoo nozeonsiem evidensimo u ucciedo8amy He moibKo
peaynsaprvie (nepuoduueckue) u Henepuoouyeckue (mpenoogule) cocmasnsowue, Ho U
maxue Keasupe2yisipHvle COCMAGIAIOWUe, KAK YAHOLEPOBCKOE OBUIICEHUE NOMIOCd.
Dmum mMemooom MONCHO NOLYUAMb 3HAYEHUs 8aPUAYULl CDEOHel WUpomvl Ha docma-
MOYHO MANOU ONUHE Pearu3ayuu, He mepsis UHGOpMayuu Ha eé KOHYAX.

I. B ocHoBe metona, omybmukoBanHoro emé B 1971 roxy [2], nexur
npeoOpa3oBaHue OAHOMEPHOTO BPEMEHHOro psina JuMHBI N B MHOTrOMeEpHBIH.
3agaBumck yrcnoM M<N/2 (jar iy [inHA “TYCEHHUIBI” ), 3HAYCHUSIMH UCXOI-
HOT'O psijia MOCIIEI0BATENbHO 3aMOIHSIOT CTPOKK MaTpHibl X. [Ipu aToM mepBast
CTpPOKa COZEPIKUT IepBble M 3IIEMEHTOB psja, BTOpas — CO BTOPOTO 3JIEMEHTa
1o M+1 u tak panee, noka paj He ucuepnaercs. ITocine LEHTPUPOBKHU 11O CTONO-
LIaM ¥ COOTBETCTBYIOIIEH HOPMUPOBKH BBIUYMCIISIETCS KOPPEISIIMOHHAS MaTPHULIA
R=XX", cunrynspsoe pasnokenue koropoii R=PLPT paér auaromambnyio
MaTpHIly COOCTBEHHBIX YMCeN L ¥ OpTOroHaIbHYIO MaTpHIly COOCTBEHHBIX BEK-
TopoB P Matpuupl R. ['1aBHBIE KOMITIOHEHTH! MCXOAHOM MaTpuisl Y =XP moryr
OBITH MCCIIEJOBAHbI U, YTO OCOOCHHO BaXKHO ITPU JajIbHEHIIIEM BOCCTAHOBJIECHUH
10 HUM HCXOIHOTO DPsiJa, BU3YaJM3HPOBAHBI U PaH)XKUPOBAHBI B TOPS/IKE BO3-
pacraHusi UX BKJIaJga B MCXOIHBIA psijl. DTO MMO3BOJISIET HHTEPAKTHBHO ITPOU3BO-
JIUTH HEIOCPEACTBEHHBIH MOUCK FapMOHMYECKUX KOMITOHEHT, (DHIBTPALIUIO HIIH
CIJII&KMBAaHUE Psfa, BHIOMpPAs COOTBETCTBYIOIIME 3HAYMMBIE KOMIIOHEHTHI Y.
BBHJIy OPTOrOHANBHOCTH MAaTpHIBl P MOXHO BoccTaHOBHMTH Matpuiy X=YP',
WCTIOJB3YSI IIPU 3TOM BBIOPaHHBIE INIaBHBIE KOMITOHEHTHI Y.

He BnaBasich B ieTalld 3TOro METOa, JOCTATOUHO MOAPOOHO OIHUCAHHOIO
B [1], MOXXHO OTMETHTb, YTO aHAITU3 TVIABHBIX KOMIIOHEHT SBIISIETCS SAPOM (ak-
TOPHOT'O aHAJIN3a M aHaJU3a CUHTYISIPHOTO criekTpa. Kpome Toro, 1aHHBIN Me-
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TOJ MMEET ONpE/CNEHHbIC aHAIOTUH C BYHBJIET AHAIU30M M THHAMHYECKUM
(oxonHbIM) Dyphe aHAMU30M (ECITH P COCTOMT M3 HAbopa CTPOro rapMoHUYE-
CKHMX KOMITOHEHT, TO, (DaKTH4ECKH, OCYIIECTBISIETCS pasjiokeHue B psa Dypee).
Haunbonee BaxHbIe MPEUMYIIECTBA AaHHOIO METONA COCTOST B CICAYOIIECM:
1) 6a3oBble (YHKIMH METO/A MOPOXKIAIOTCS UCCIEMYEMbIM PSZIOM, TaK Kak sB-
JSIFOTCSL COOCTBEHHBIMHU BEKTOpaMu R, 2) nmeercss BO3MOXKHOCTh BOCCTAHOBIIE-
HUS psfa 1o MH(GOPMATHBHBIM KOMIIOHEHTAaM, HCCICAOBAaHHE KOTOPBIX HHTE-
PaKTHBHO JOCTYMHO, 3) BO3MOXXHA OIIEHKA HE TOJIBKO YAaCTOTHI U AMIUTUTY/IbI
TrapMOHMYECKHX KOMIIOHCHT aHAIU3UPYEMOro psja, HO U uX (asbl, 4) umeercs
BO3MOXXHOCTh MHOTOBapHAHTHOT'O MPOTHO34.

OwMrpuyeckuii mapamerp M B Metone “I'yceHnna” urpaer ponipb yrnpas-
JSIFOLIETO MapameTpa MPH PEIIeHHH BhILICTepeYrCclieHHbIX 3aaau. [Ipu yBenu-
yeHHd M J1sl KaXKJI0r0 KOHKPETHOTO psiia HAXOIUTCS TAKOe ero 3HauYeHHe, Mo-
Clie KOTOPOTO He MPOUCXOUT CYIIECTBEHHBIX U3MEHEHHUH B TJTABHBIX KOMITOHEH-
tax. TakuM 00pa3oM, MOXHO ONpPEASTHTh HAaWOONbIINe meproandeckue (He
0053aTeIbHO TAPMOHHUYECKHE) KOMIIOHEHTBI UCCIIeAyeMoro psaa. [lpu ucromnb-
30BaHMU M, KOTOPOE 3HAYMTEIBHO MEHBIIEr0 XapaKTepPHOH PUTMUYHOCTH Psfa
(B mpenmene mpu M=2), GhakTHUECKH MPOUCKOIUT €ro CriIaXHBaHUE, €CIH BOC-
CTaHABJIMBATh €ro MO MEPBOH, KaK MPaBUIIO, TPEHIOBOI KoMmoHeHTe. [lepuonu-
YeCKHe COCTABIIIONIME HCCICAYEMOro psifa 00pasyroT XOpomio rpadHYecKu
pasnmuuuMyro mapy KoMroHeHT Y (¢urypsl Jluccaxy).

[I. TIpu pabote ¢ reoAMHAMUYECKHM psJaMH 4acTO BO3HUKAET HEOOXO-
JIMMOCTb BBIWICHUTH Ty WJIM WHYIO KOMIIOHEHTY WJIM OCBOOOJHTH PSJ OT BCEX
3HAYMMBIX KOMIIOHEHT, TO €CTh MONYyYHUTh ocTaTku. B psmax [1B3, B wactHoCTH,
c/IenaTh 3TO HE MPOCTO BBUIY HEKOTOPOW HEPETrYSIPHOCTH IMOYTH BCEX KOMIIO-
HEHT CE30HHOrO XapakTepa U TeM 0Oojiee TaKuX, KOTOpble 00YCIIOBIIEHBI KINMa-
TUYECKUMH TI00ABHBIMY SIBICHUSIMH Kak, Harnpumep, Jib-HuHpo. DT0 OTHO-
CHUTCSI ¥ K YaHJUIEpPOBCKOMY KoJIeOaHuro moiroca. [1pu uccnenoBaHny psijioB JUist
9TOH 1enu OOBIYHO MCHONIB3YIOT JUHAMHYECKHH CIIEKTPaJbHBIA WM BIMBIET
aHamu3. B roguuneix oru€rax |ERS mns stoit menm ncnosnb3yercs anroputM
CENSUS X-11[3].

Pe3ynbrar BocCTaHOBIEHHS CE30HHOM, YaHAJEPOBCKOW U BEKOBOM KOM-
MIOHEHT 3THM METOOM NpuBenEH Ha puc.la aist Y KOOpAMHATHI IOJIIOCa psijia
COL(IERS) [4]. Ha puc. 16 mis TOro ke psijia BOCCTAHOBJIEHUE MPOBEAECHO Me-
togom “I'ycennma” nmpu M=480, 4yro coorBeTcTBYeT 24-JI€THEMY JIary, copas-
MEpPHOMY OCHOBHBIM COCTaBJISIFOIIIMM JBIYKEHHS TIOJIIOCA.
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Puc.1. Y cocrasnsromniast koopauHatel nontoca (EOP(IERS)C04)

a) BoccraHoBiieHbI BEKOBas, YaH/JIEPOBCKASI U CE30HHBIE KOMITOHEHTHI
¢ nomompsro CENSUS X-11.

b) Te ’ke KOMIIOHEHTHI BOCCTAHOBJICHEI C IIOMOIIBIO «FyCGHI/IHI)I».

Haubonblee oTiMure 3aMETHO HA CE30HHOW KOMIMOHeHTe. BumHo, 4to
CENSUS X-11 ocraBnsieT B Ce30HHOH KOMITIOHEHTE HE3HAYHUTEIIBHYIO MOJYJIH-
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POBaHHOCTH YaHJIEPOBCKOW KOMMOHEHTOH. [ToMuMo mpuBenéHHbIX Ha puc. 16
KOMIIOHEHT BBIJICISIOTCS JIBE KBa3HTapMOHHYECKHE (C 3aTyXaHHEM U MOTepei
(ba3bl) KOMIIOHEHTHI B 00EUX KOOPJMHATAX TIOJIOCa ¢ meproaoM okoio 1.3 roma
n ammuatyaoi 1o 30 mas u ¢ neprogom okoso 1.7 u ammuryno# 1o 10 mas.

Bbornee nHPpOPMATHBHBIM OKa3aJ0Ch PA3IOKEHUE Psia MPOJOIDKUTEIBHO-
ctu cyrok (LOD) u3 CO4 (IERS) [4] BBuay Hamu4usi B HEM OONBIIOTO KONHYE-
CTBa TOYTH TAPMOHHYECKUX KOMIOHEHT. [IOMHMO CE30HHBIX OCIMJLISIIUMA, BbI-
JIETIMINCh MHOTHE TIPHJIMBHBIC 30HAJBHBIC KOMIIOHEHTHI (BBHIY CHUIIBHOM JEIH-
Malluy psja — TonbKo npesbiatonue 20 auei). [Tocne yaaneHus u3 HCXOIHOTO
psima LOD Bcex 62 mpunuBHbIX wieHoB (Tpancdopmarms LOD B LODS) ro-
JMUYHAST ¥ TONYTOJUYHbIC KOMIOHEHTHI YETKO Ppa3feNuinch. [lomyromudHast
komnonenTa (0.28 ms) npakruuecku paBHa romudnoi (0.32 ms), kotopas umeer
npuMepHO 5% MOAYIALNI0 aMILIUTYBI C IeprojoM okoio 8 ner. OcraBiimecs
KOMIIOHEHTBI CHJIBHO MOJYJTUPOBAHBI [0 aMIUTUTY/E, BKIo4Yas koMmnonenty 0.3
roma (0.07ms), u, BepOATHO, OJKHBI OBITH OTHECEHBI K CTOXACTHYECKUM OCTaT-
KaMm.

0,05,

1900 1920 1940 1960 1980 2000

Puc.2. CpaBnenue cpennei mmpotsl @) 1 — meton «['yceHUna», 2 — CKONb3sIIee
cpennee no mectmwierkaM; b) 1 —meron «I'ycenuma», 2 -meron Opiiosa.
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[11. st Toro, 4To0BI MOTYYUTH U3 MHOTOJICTHUX IIUPOTHBIX PSJIOB T'€0-
(bHU3UYeCKH 3HAYNMYIO HH()OPMAIHIO, HEOOXOMMO PA3JIOKHUTh PSIIbI HA KOMIIO-
HEHTHI ¥ TIPOAHATH3UPOBAThH UX. Metoy «['yceHuIa” mo3BossieT OBICTPO OCyIIIe-
CTBHUTh BH3YaJIbHBIA aHAIN3 KOMIIOHEHT, MPEACTaBIsseMbIX B Buae (uryp Jluc-
Cax<y, HA TEPHOJMYHOCTb U MCCIENIOBATh HX XapaKTep U B3auMOJICHCTBHE.

V3meHenus cpemHeil MUPOTHI, YaHAJIEPOBCKAs W TOA0Bas KOMIIOHEHTHI
ObUTH BBIZIETIEHBI U BOCCTAHOBIICHBI M3 PS0B M3MEHEHUSI UPOTHI, MOTYYEHHBIX
no koopauHatam nontoca COL(IERS) u no nadmoaenusim ¢ 3TD-135. O6bruHO
W3MEHEHHE CPEIHEH IUPOTHl BBIYUCISICTCS METOJAAMH CKOJB3SIIIETO CPEIHETO C
HY)XHBIMH KO3()(DHIIUEHTAMU JUTS yIaTeHHs TIEPUOIMIECKUX COCTABIISIONIHX.
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Puc.3. BoccranoBnennbie kommoHeHThI 3a  1904-1941r. @) mo
MEXIYHAPOJIHBIM JaHHbBIM; D) mo HabmoaeHusiM ¢ 3TD-135.

INpennaraemslii MeTOA MO3BOJIAET PELINTh 3Ty 3aady. O cTeneHu riaa-
KOCTH MONYYCHHOH KPUBOH MOXXHO CYIHUTh 10 pHC.2. SIBHOE NPEUMYIIECTBO 3TOT
METOA JaéT B TeX ClydasiX, KOrAa HCCIEeMyeMbIil psii UMeeT HeOOJbLIOe YHCIO
TOYEK, T.K. B 3TOM Cllydae He Tepsiercsl nHpopManus Ha KOHIaX HCCIEIyeMOro
psana. Ha puc. 3 npuBoasrcs pe3ynbratsl 3a nepron 1904-1941rr., a va puc.4 —
3a nepuoa 1948-1999rr. Boccranosienue npoBeneHo MerogoM “I'ycenuna” npu
M=240, ms MexayHapoaHbIX qaHHbIX 1 M= 360 1151 HaOJIrOIeHHi, YTO COOT-
BetcTByeT 12 u 18-netnemy nary coorBerctBeHHO. O4eBHAHO, YTO NaHHBIE, TO-

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

JIY4CHHbBIC Ha OJHOM HHCTPYMCHTC, Oonee 3allyMJICHBI, TaK KaK COACPKAT pa3-
JIMYHEIE OIIHOKU Ha6HmﬂeHHﬁ. Tem He MCHEC, IMMOJIb3YyACh 5TUM METOAOM, Yya-
€TCA JOCTaTOYHO XOpOUIO BBIACIWUTL PAa3JIMYHbIC KOMIIOHCHTBI, YBEJIMYNUB JJIUHY
((cheHI/IHI)I». anI[J'IepOBCKaH COCTaBJIAIOIIAasd pasacIsICTCsa Ha ABE KOMIIOHCH-
TbI, B CPCAHUX U3MCHCHUAX HIUPOTHI YETKO BBIACISIOTCS TPpHU KOMITIOHCHTBI.
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Puc.5. BoccranoBnennbie koMmoHeHTh! 32 1948-1999rr. @) no mexayHa-
pOAHBIM aHHBIM; b) Mo HabmoaeHusM ¢ 3TD-135.

Hawubonbimuii BKJIaJ B HCXOMHBINA sl 1aéT mepBasi KOMIIOHEHTA YaH/IjIe-
poBckoit cocraBistromieit  (»60%), 3atem: romoBas kommoneHta (»16-20%),
BTOpasi KOMIIOHEHTa YaHJJICPOBCKOI cocTapisitoriei (»5-9%), MemieHHbIe U3-
menenus (»0.5-1%). Kpome Bbillle HA3BAHHBIX KOMIIOHEHT YETKO BBIACISIOTCS
TAK)Ke COCTaBJISAIOIINE UMEIOIIME KBazunepuoaudeckuii xapaxrep (»0.2-0.5%) ¢
nepuogamu »0.55 roxa; »0.8 rona u ammmurynamu oxono 0.02”.

B Hacrosmiei padbore merona “I'yceHurnia” MCmonb3yeTcs VIS BBIICICHUS
MEPHOIUUECKUX (HEeoOs3aTeIbHO TapMOHUUYECKNX) KoseOanuit. OMHAKO METOJ
MOXET HCIOJIb30BAThCS /ISl OTHICKAHUS CKPBITHIX MMEPUOAUYHOCTEH, CrIIaKHUBa-
HHUSL HMCXOJHOrO psima. Kpome TOro BO3MOXKHO €ro HCIOJIL30BaHHE IS 3a]a4
MPOrHO3UPOBAHUS.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Jluteparypa

1. Hanunos [J.JI., XXurnssckuit A.A. (pen), (1997), I'naBHbie KOMIIO-
HEHTBHI BpeMeHHbIX psioB: Meron “I'ycennma”, CII6IY, 308 c.

2. Benonun M./, Tatapunos U.B., Kaguuua O.M. u ap., (1971), daxk-
TOpHBIN aHanu3 B HeTsiHOM Teonorun, M., BUDMC.

3. Shishkin J,, Young A., Musgrave J,, (1965), The X-11 variant of the
Census method 11 seasonal adjustment program, US Dept. of Commerce, Bu-
reau of the Census, Technical Paper No15.

4. 1984-1998 IERS Annual Report, Obs. de Paris.

Geodynamical SetsInvestigation by Principal Component Analysis
Gorshkov V.L., Miller N.O., Persijaninova N.R., Prudnikova E. Ja.
Summary

On the base of sets of the Earth rotation parametersthere is shown a
possibility of excluding principal components of polar motion and Earth rota-
tion by the method which was represented and realized in programin SPb Uni-
versity [1]. This method (called by their authors“ Caterpillar”) permitsto
exclude and investigate not only regular (periodical) and irregular (trend)
components but also such quasiregular components as Chandlerian polar mo-
tion. This method permits to obtain mean latitude variations on comparatively
small realisation without loss of information.
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