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IFEOQJAE3MYECKHWE METOABI UCCJEAOBAHUA THHAMUWKH JOJUHHO-PYCJIOBBIX
MOP®OOBPA30BAHHUM PEK KAPIIATCKOI'O PETUOHA
B. Bonoceuxnii

,&ﬂf[ l'lp(]EKTHpOBaHHH HH}KEHEPHLIX COOpy}KCHHP'[, CBA3ZAHHEIX C BOOOTOKAMH, HeOGXOﬂHMbI
xapamepucmxu p}’CJTOBbIX IIpOllECCOB H ]JCDKHMB. CTOKAa pex, a TakK¥XE TaHHBIC 06 HX BIIHAHHH Ha IHHAMHKY
mopdoobpasoBaduii pycioBoro penseda i MPOTHO3HBIE OLEHKH CTAOILEHOCTH HHAKEHEPHBIX 00BEKTOB,

AHaNMU3UPYIOTCA PE3yNLTaThl OMpeleNeHnA BeMMYMH fedopMaudii GopM MOL BIUAHHEM NaBOAKA H
PaccMaTpHBAETCA METOAMKA Fe0fe3HIecKHX paboT N0 MOHHUTOPHHTY NepedOpMHPOBAHNH NEMEHTOB NOIHMHHO-

pYycnoBoro penseda.

GEODETIC METHODS FOR INVESTIGATION OF DYNAMICS OF RIVER VALLEY-BED
MORPHOLOGICAL FORMATIONS OF RIVERS IN CARPATHIAN REGION.
B. Volosetskyy

In order to design water-flow related civil engineering constructions it is necessary to know the
characteristics of river bed processes and mode of river flows, and data on their effect on the river bed relief
morphology dynamics and predictable estimations of the stability of civil engineering objects.

The results of determination of the values of river bed deformations under the influence of flood are
analyzed, and methods of geodetic works concerning the monitoring of reformations of river valley- bed relief

elements are considered.

Hayionanenuii ynisepcumem “JTogigcera nonimexnixa”

YK 521.82

Hapifiurna 25. 12. 05

. Kpuinocruit, E.M. 3anumonckuii

AHAJIU3 MHOT'OJIETHET'O PSIJIA ONIPEJIEJIEHAIA ACTPOHOMHYECKOI'O
BPEMEHH B OBCEPBATOPUH FOPOBA I'YPA

1. Beedenue

HempepbiHbie OnpeaeicHAs MECTHOTO
aCTPOHOMHYECKOTO BPEMEHM Mo HalmoneHUAM
NPOXOKACHHA 3BE3Nl Yepe3 MECTHBIH MepHAHaH
npoeomatcs B [eosesnuecko-I'eodususnueckoii
O6ceppatopu Boposa ['ypa  Bapuasckoro
Hucturyra T'eonesun u Kaprorpagum (MI'mK) c
1963 ropa. Habmopeuws BoinonHsOTCS €
MOMOILLIO NACCAXHOr0 HHCTpYMeHTa (hupMbl Zeiss
Jena ¢ oToINEKTPHYECKON MPUCTABKOM.

Annapatypa, TNpUMEHSBIIAACA N8 9THX

onpeuenenuﬁ, NMoABEpPranach MOCTENEHHOMY
COBEPUISHCTBOBAHHIO. OCHOBHBIMH HacaMH
BHa4dane 6uuTH KBapuUEBLIE, KOTOpBIE

KOppPCKTHPOBANKWChL MO CHUrCHanam, neperaBacMbiM

© A. Kpunvckuii, EM. 3anumoncruii, 2006

Mo pagMo ¢ MOMONIBKD XpoHockona, MoMeHTs!
MPOXOXKAECHHA 38€3/1 PETUCTPHPOBANHCE LIM(BPOBRLIM
xpoHorpadom.  3ajepika  perMCTpHpYIOLIEH
annapaTypel  OnpefenAnack  Kakamil  Bevep
nabmofeHuii. B HacTodmee BpeMs OCHOBHBIMH
YyacaMH  ABASETCH  pyOMOMEBBIH  CTAHAAPT,
MPHBA3LIBAEMBIN K KOOPAMHHPOBAHHOMY BPEMEHH
no panHOCHT HaIaM ocuwnorpaHuecKuM
METO/IOM,

C 1985 rona MOMEHTBI MNPOXOMNIEHHH 3BE3N
yepes MECTHBIi MEpPMAMAH PETHCTPUPYIOTCS Ha
MarHuTOGOHHOH JIeHTe, a TNpeKHSA NoporoBas
METOAMKA  3aMeHeHa  HHQPOBBIM  METCIOM,
Gnarogaps ueMy MCKIIOYaeTcs  3ama3fibiBaHue
anmaparypel. C 1986 roma B  KOMIUieKkTe
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annapatypel He ObUIO cHeNaHC HM3MEHEHHil, 4To
XapaKTepu3yeT BLICOKYIO HAaJEXHOCTh annaparypsl,
U Onaronaps uyeMy He OBIIO HHKAKHX CKA4KOB
CHCTEMaTHYECKO NOTPEIIHOCTH, 00BI4HO
MMEIOILHX MECTO NPH CMEHE anmnapaTyphl.

PesynuTatel ompefenexus Befuuumnsl UTO —
UTC no xaxiaoit cepun HabmoneHUii B HeENbHBIX
Habopax BBICBLTANMCL BHavale B MexIyHaponHoe
Bropo Bpemenu (BIH) e ITapusxe, a no3anee Taxke
BO BHHUHUDTPH (BeecorwsHelit Hay4yHO
HCCNEA0BATENbCKHH WHCTHTYT bhH3uko-
TEXHWYECKHX H PaJHOTEXHUHYECKHX H3MepeHuii) B
Mockse u B LientpancHoe Biopo mexkayHapomuoit
cnyx6b1 gBHxkeHus nomoca (IPMS) B Musycase
(Slnonms). B HacTosumiee BpeMs  pe3ysIbTaThi
HabnmoneHUH BLICBUIAKOTCH MAEKTPOHHON MOYTO#H
exenenensHo B0 BHUU®TPH, rne nponomxaerca
OMpe[iefiEHHE MNApaMeTpoB BpaMIeHHA 3eMiH Mo
pesynbTaTaM acTpoOMETpHYecKHX Habmopenuit 16-
TH o6cepBaTopuil; NepeaaroTca 3TH NaHHLIE TaKke
B [nasHylo AcTpOHOMHUECKYIO 06cepBaTopuio
Poccuiickoii  Axagemuu Hayx B Ilynkoee, rpge
HCTIONB3YIOTCSA 1A UeNell KaTanoru3amuu, a Takxke
B AcTpoHOMMuecKylo obGcepeatopuio Kurafickoi
Axanemun Hayk B [laHxae.

Tekyme pe3yNbTaThl onpeneneHus
ACTPOHOMHYECKOTO BpeMeHH EKErOHO
obpabateiBamuce B UI'WK.  OueHuBamuch

K03 OHLHEHTE! MOJENH NOMYTOROBBIX H TOMLOBBIX
H3IMEHEHHH Pa3HHILI MEXIY CPEIHHM
YHUBEPCAILHEIM  BPEMEHEM, ONpPEENEHHBIM B
Boposoit T'ype UT1%C, 1 CpeJHHM YHHBEpCaIbHBIM
Bpemenem BIH UTI8H.

CoOpaunblii  HaGmonarensHEI  MaTepuan, B
0co0eHHOCTH pAjl HabmogeHuil 3a nocieauue 19
JIeT,  SABJIAETCA  YHHKQIBHBIM  ACTOYHHKOM
MHQOPMALMH O  [IOBENEHHH FO  BPEMEHH
acTpoHOMHYecKol nonroTel ObcepraTopun Bopora
I'ypa. OcHOBHBIM MpeaMETOM HacTOAINeH paboThi
ABNACTCA CHEKTPanbHbIA aHAIH3 MHOTOJIETHErO
psina HabniomeHWH M COMNOCTABNEHHE ¢ NaHHBIMH
MEKIYHAPOAHOH CiTyk0bl FapaMeTpoB OpHEHTALUH
3emian (EOP — Earth Orientation Parameters).

2. Ipexcnue onpedenenun acmponomuseckoi
donzoms! hynoamenmansnozo nyxma "boposa
rypaﬁ

B paGote [1] mocie oueHKM BCEX NOCTYMHBIX
MaTepuanoB ¢ Y4ETOM MX UENOCTHOCTH M
OIHOPOIHOCTH C TOYKH 3pEHHs HaOMOgeHHH u
BLIYHCIICHHI, a TaKKe cTabHNBHOCTH
CHCTEMaTHYecKol ownoKU NOMyYeHHBIX
pe3y/mbTaToB, WA AHATH3A TIPHHATH PE3yNbTAThi 3a

nepuon 1986,0-2005,5, crpynnupoBaHHbe 10
cepusm Habmogenuii'. B 3ToT nepuos KOOpAHHATEI
3BE3[ BLIYHCIBUIHCE B cUcTeMe Kkatanora FKS, a
anmapartypa u crocod BEIYHUCNEHHH He U3MEHSIIHC.
YuHTBIBaA TO, YTO TOYHOCTL MONOMEHHA 3BE3d B
KaTanore Hipparcos Ha NOpAOK Bbille (OPHMEPHO
20-xpatHo), yeM B kartanore FKS5, Gbu1 BeIMONHER

nepecuer pe3ynbTaToR OTIpENeNneHH A
ACTPOHOMHMYECKOTO BPEMEHM Ha CHCTEMY Kartanora
Hipparcos.

Ileppoe  ompeneneHue  acTPOHOMHYECKOH

nonrotsl A%¢ dyHnamentansHoro nynkra Bopoepa
I'ypa® 6wino BbIMONHEHO B 1929 rogy. Tornma
OTIpeflenanach pasHOCTh JOJIMOT MEXKOY OSTHM
MYHKTOM  H  (yHIAMEHTAaNbHBIM  NYHKTOM
[Tapmwxkckoit  O6cepBatopui. Beina  nomydeHa
BENTHYHHA

AP 1000 = 21°02712,12” = 1"24™08,808°

NPHHATaA KaKk KOHBEHLUHOHANTLHAA,

TMostopro nonrota A*® onpenensnace 8 1955-
1959 rr.:

AFC 450 = 21°02°12,06” = 1"24™08,804°

Owwubku  nepsoro  onpenenenns  (A%¢g50)
HEU3BECTHBI, OJHAKO NPEANONAraeTcs, YT OHH
miwke 0,01°. Ommbka Broporo ompegeneus
(Aﬂc]gjg) cocTtapnser 0,002° [1].

ACTPOHOMHYECKYIO AONTOTY MecTa
PacloNOXEHHs  MacCAHKHOrO  MHCTPYMEHTA B
Bopogoii 'ype A‘?G,p C YYETOM pacCTOSHHA MEXKIY
HUM M (QYHIaMEHTAIBHBIM  NYHKTOM [0
oxpyrnenmo jo 0,001°

A% 19291500 = 21°02°14,205” = 1"24™08,947°

OBUIO [PHHATO KAK  KOHBEHUHOHANBHYIO npu
Pa3BOpPayHBAHHK ONpEJEIeHHH aCTPOHOMHUECKOrO
BpeMeHH B 1963 .

B pabore [1] mokasano, uto mocne o6paGoTkn
NOYTH IBAALATHIETHETO pAfa Habmonenuii UT]EC
- UTI™ ¢ ucnonssosanuem JNaHHBIX 3BE3JHOTO
Karanora Hipparcos H HCKITIOUEHUA
NEPHOANYECKHX MOTPEIUHOCTEMN, NoMyyeHa A0nroTa
MHCTPYMEHTa Ha 3noxy 2005 roza

A% 005, = 1" 24™08,9467°,

KOTOpas oueHb GJIH3Ka K BEJIMYUHE, OTIpe/ieIeHHOM
B 1929 romy, HecMOTpA Ha pasnuume METOAMK M
COBEPIIEHCTBOBARHE UHCTPYMEHTANLHOM 6a3bl.

-

1
HabmonatemHyio cepuio oGpasyer rpynma 3Be3z, HabIOAe HHBIX B TeYeHHe 0JIHOTO Bevyepa.
Tlyskt Ha Terputophu ['eonesuuecko-Teodusnzueckoii Obcepsatopun boposa 'ypa npHHAT B MeKBOEHHBII

NEpHO Kak lEHTpa.T[beiﬁ NYyHKT TPHAHTYAAUHMOHHONA ceTH CTpaHbl K Kak MyHKT MPHIOKEHHA IAHIICOMaa

Beccesns cucreMsl ,,.Borowa Géra”.
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3. Anaaus sapuanuii (UT1 - UTC)®C - (UTI -
UTC)™™ na ocnoge dannsix, noayuenuvix
Bopoeoit ['ype ¢ 1986,0-2005,5 z2.

OO01EH3BECTHbIM ABAAETCS dakt
CHUCTEMATHYECKOTO 3aMeleHHs BpalleHMs 3eMiH
¥3-38 TIPWIMBHOTO TPEHHs, NpPOSBNAIOUIMHACA B
yMmeHbweHuy pastocty UT! - TALIlpunuBHbIE
MIMEHEHWS CKOPOCTH BpalleHHs MoryT ObiTh
MpeNCcTaBAEHb! MOJENBIO, CONEPIKALILEH TTOCTOAHHOE
jaMeWIeHHe MW [EPUOIMYECKHE  KOMIOHEHTBI.
OueHKH  3THX  COCTaBIIAIOMIMX  BBIQJHAIHCH
MHOTOKPAaTHO M TOCTYXKWIH OCHOBaHHEM AN
MHOFOYHCNEHHBIX  rumore3  rnobansHOre  H
KocMuueckoro MaciutaboB (cM. Hanpumep, [2, 3,
4]), 3HaueHHe KOTOPHIX 1A T[EOTHMHAMHYECKHX
HCCIEA0BAHKA MOXKHO OLEHHTE TONBKO C TEYEHHEM
BpeMeHd. Ho  ycunua MCe  HAKOIUIEHHIO,
COXpaHEHHI0 ;1 KOppeKTHOH obpaboTke
JKCHEPUMEHTANBHLIX JAHHBIX ~ UEHHBl YKE B
HaCTOAlEe  BpeMs, Tak Kak  [03BOIOT
«3adUKCHpOBaTL MPHOBEHHE». Bonee Toro,

perynspHo BLINOJHACMBIH aHanu3

HAKOTUIEHHBIX [AHHBIX MOXET 0aTh OCHOBAHWA ANA
COBEPIICHCTBOBAHHKA

NnepecMoTpa H METOOOB

Ieopesis

H3MeEpeHHi, HOBBIX  HampasneHui
HcCAeN0BaHU.

KpoMe MpUAMBHBIX CHI Ha HEPABHOMEPHOCTH
BpamleHus  3eMIH  BIMAIOT  TEpPEMELIEHHA
BO3AVIIHBIX M BOMHBIX Macc, o00OpasoBaHie H
TagHHe CHEKHOTO  [OKPOBA,  TEKTOHHYCCKHE
IBHKEHHS, & TAKXKE JCATENbHOCTh JIHOALH.

lpenmeroM Hacrosuied  paboTbl  ABIAETCA
ananus sapuauwii (UTI - UTC)BG, OTpeAeneHHbIX
B Bopopoit ['ype, OTHOCHTENLHO aHaNOrH4HOH

sennuuHel (UT] - UTC)“H, mybnukyemoi BIH:
AT = (UTI - UTC)™ - (UTI - UTC™

pa3BuTHA

Bcee YIOMSIHYTbIE BhILIE APUYHHEI
HEONHOPOOHOCTH  BpalleHus 3emiad B OTOH
pasHoctd GyIyT B 3HAYHTENBHOH  CTENEHH
HCKUIFOYEHBI M OCHOBHbIMM OyIyT JlOKanbHble
dakTophl.

Maccus nanHeix AT 3a Bpems 1986,0 — 2005,5
copepxuT 2474 HaOmonenns. BpemeHHOH panl
JIMHeHHEIM TPEHIOM M FHCTOrPaMMa MOKa3aHbl Ha
Puc.1.

AT [s]

'U-US T T T ¥ ¥ T
] 1000 2000

T
3000

4000

¥ T
5000 6000 7000

day after 01-01-1986
Pucynok 1. BpemenHoit pan u ructorpamma HaGmonenuit AT B nepuos 1986,0 - 2005,5.
Bpems orcuuTsiBaeTcs ot 1 supaps 1986 1.

Bpemennoii pan (UTI - UTC)BG - (UTI -
uTCy*™ XapaKTepH3yeTcs 3HAYUTENBHOM
HEpPaBHOMEPHOCTHIO 0TcyeToB, oT 0,03 mo 166,87
cyrok (Puc. 2). MUHHMANbHBIA MHTEPBAL MEXAY
HE3aBUCUMBIMH CEPHAMM COCTAB/IACT OKOJIO 4aca,
YyTO MMEET MECTO NpH HaOJIOJEHHH OBYX Tpynil
3Be31 B TeueHwe onHOH HouH. CrexTpaibHbli
aHasnk3 TAKOTO pAAa He MOXKET ObITe BBITIONHEH C
HCIOB30BAHHEM  CTAHOAPTHLIX  MPOrPaMMHbIX
CpecTB M METOAOB  JUIA  CTATHCTHYECKOH
00paboTkH  JAaHHBIX. JTH  METOABI  MOXHO
NpHMEHATL MPH  YCIOBAW  TPEABApUTENBLHOM
WHTEPNOAALUMM BO BpeMeHHoW obmacty  [nd
MOJIy4eHHs pPaBHOMEPHOTO 1ara M0 BPEMEHH
Mexily orcuetamu. Takofi  momxog  Obin
HCIIONB30BAH, B  4YacTHOCTH, ANA  aHanusa
acTpoMeTpHueckHx HabmoJeHHA WHPOTLL MYHKTA
oficepsaropuin  Bapuasckoit  [lonuTtexHukn B
i03edocnase [5].

M3-33 HAAMuUMA B MCCAELYEMOM PALY GOMbIIMX
paziuuuii B ware Mexmy HabmoneHusMu H

CYIIECTBEHHBIX NnepepsIBOB, HCTONBEI0OBAHHE
HHTEpNOMALNH HE rapaHTHpYeET NOaYUYeHHA
BpEMEHHOI0 pAna, BIOIHE COOTBETCTBYHOLUETC

ucxogHoMy. Bonee Toro, mpoliecc MHTEPMONALNA
TMPUBHOCHT B BHIXOIHOM PAN HOBYIO HHOpMAUHIO,
He  COJEpKABINYIOCA BO  BXOAHOM  PAMY,
HCKAXAWOILYI0  CIEKTPAIbHbIE  XapaKTePHCTHKH
aHAIM3UPYeMbIX JaHHBIX.

B macroswei pabore, Takke kak M B [1],
HCIIOL30BaHA HTEpalLHOHHAA MeTOIUKA
creKTpanpHoro anamusa [6, 7], npuronwas s
HePaBHOMEPHBIX BPEMEHHBIX PAf0B. Beinomnserca
npouenypa «BbIOENHBAHWA» OCTATKOB, TOECTH
MOCNENOBATENBHO MOJENHPYIOTCA H HCKIIOUAK0TCA
3 HCC/IENyEMOro pAaa OTAeNbHbe NEpHOAHMECKHE
KoMNOHenTsl. [lpoueaypa NOBTOpSETCA 10 TeX Nop,
[I0Ka OCTATKHM HE CTAHYT CAy4YaldHbIM [pOLECCOM
(10 orpeneneHHOMY KpUTEpHIO), M OYIyT HMETb,
COOTBETCTBEHHO, paBHOMEpHBI CrexTp,
XapakTepHblii A «besioron uryma.

13



['eoaunamika 1(5)/2006

100
"=
o
2 1 o
o ;
= =S
= 13 e e
@ =
E 5
e : ol :
= T LIS LD o, iR st A eyl e, 1 bl A e 0 0T
0-01 1 T 1 T 1 1 1 L T T 1] ¥ F T 1
0 1000 2000 3000 4000 5000 6000 7000

day after 01-01-1986
Pucynox 2. Pacnpesenesue aroe Mexay OTCYETAMH BO BPEMEHHOM paxy
(UT1 - UTCY*® - (UT1 - UTC)®™

B nuTeppane nepvogor or 2 go 5000 cyTtok ¢
waroM 1 cyTkM MOAENHPOBAMCh NEPHOIHYECKHE
BPEMEHHBIE PAfbl € €AWHHYHOH aMIDIMTYRoH u
3aTEM BEIMHCAANACH WX KODPENALHA ¢ BPEMEHHBIM
PANOM HCCNERYEMBIX DAaHHBIX TMPH CKAaHUPOBAHHH

Gaset B npememax  0-180°.  Koadduument
PETPECCHH, COOTBETCTBYIOIIMI MAaKCHMAIBHOMY
KO3(pQHUUMEHTY  KOppeNnsUMH, TNpHHAMAICS B

KayecTBe OLEHKH aMIUIMTYAbl, COOTBETCTBYHOLIEH
CIIEKTPATLHOH COCTaBIAOUIH.

TonydenHstit Takum oGpazom criextp (Puc. 3a)
He MOX¥eT ObITb CTPOTO HHTEPIPETHPOBAH Kak
npeobpasopanne Pyphe HCXOOHOrO pana H3-3a
HEPAaBHOMEPHOCTH OTCYETOB H  CJEHOBATENLHO
HEOPTOTOHANLHOCTH MOMYYEHHBIX CHEKTPAIbHBIX

KOMMOHEHT. Hnbimu CIIOBaMH, MOOY4YEHHOE
CHEKTPANbHOE npeacTaBlIcHHUE HE ABJACTCA
OJTHO3HAYHBIM. Bnpoqu, HCNOJNIL30BAHHE

NpUHUMNA NPHONHM3HTENLHOM — OPTOTOHATBHOCTH
TIO3BOJHAET OLEHHUTD 3TY HEONHO3HAYHOCTh M CBECTH
€¢ 10 YPOBHA HEONPEAENEHHOCTH CNEKTPANbHBIX

0.01

= (a)
3 0.008
2 0.006
© 0.004
£
£ 0.002
(=R
£ 0 +orey
o
10 30 100 300 1000 3000
period [d]

amplitude spectrum [s]

KOMIIOHEHT, ONPEJENAEMOro HaATHYUEM CITYYaiiHbIX
MOTPEITHOCTEH HIMEpPEeHHH.

Ha cnemyiomem stane aHanu3a Obui BHIGPaHbE
OOMHHHDPYIOIIHE CHEKTPalbHBIE COCTaBJIAIOLIME,
nocleaoBaTe/ibHOe yhancHHe KOTOPBIX
PEeATH30BAI0 NPOLECC «BbIGENMBAHUAY, @ HX CYMMa
mpenctaensna  coboit umdporyio  mogmens
UCXOaHOro pAma. M3 Quimueckux coobpameHuii
nepeoit Oeina ynaneHa MomyroJoBas KOMIOHEHTa,
3aTeéM TOlO0Baf, KOTOpad Obila MOIEMUpoBaHA B
AByx Bapuantax. HawbGompmuit kosdduument
KOppeJiaLMK 6kl NOSyYeH M4 Neproaa 365 cyTok
(namomMHHM, yTO mar nepeGopa nepuonoB
coctaBnan |  CcyTkHM), B TO BpeMs Kak
TEOPETHYECKHH NEPHOI HOKEH COCTaBNATh 365,24
cytok, JlonomHUTENbHAA MpOBepka MOKa3ana, yTo
pasiHyYHe aMIUIMTYA A1A 3THX IBYX NePHOIOR
He3HaYHTENbHOE W B JanbHeHlleM NPUHAT UIA
MOJEIHpOBaHusa TeopeTdeckuit nepuoa. Ha 3tom
OCHOBaHHH  TaKXk€ M  WI1  MOJYroAoBoii
KOMIOHEHTB! ObUT NPUHAT TEOPETUYECKH MEpHOn
182,62 cyTok.

0.01
0.008
0.008

0.004
0.002 L
0 o
10 30

(b)

100 300 1000 3000

period [day]

Pucynox 3. Mcxoansiii criekTp (a) ¥ CrekTp ¢ yaneHHBIMU FOOBO# H MOJYrOAOBOH KOMIIOHEHTAMH

B mokazamnom wna Puc. 3b cnextpe ¢
YOAIEHHBIMH roAoBoii U NOMYTOJ0BO
KOMIOHEHTAMH ABHO MPOABIAIOTCA KOMIIOHEHTHI ¢
nepuonamu 378 u 416 cyTok, KoTOphIE TaKkxke BLIAH
BKNIOYEHB! B YMCIOBYIO MOZEND pAlla HabnoaeHui,
COCTOALUYIY W3 CYMMbl BOCBMH MEPHONHYECKHX
KOMTIOHEHT :

X7 =-0,00228 sin[2r (- 1.2)/ 7]
Xigagos = 0,00358 sin[2x (¢ — 20 / 182,625]

14

(b)

X}(,s‘zs =-0,00842 SEUIZTE (r— 2) / 365,25]
Xag = 0,00392 sin[2n (¢ + 16) / 378]
Xae = 000171 sin[2n (+ - 37)/416]

Xags =~ 0,00274 sin[2n (¢ +1275) / 2485
= 0,00311 sin[2r (r +1710) 7 3250]
= 0,00893 sin[2x (¢ +1080) / 4180]

X250
X410

H nuHeHHOTo TpeHaa

Y =-1,4390x107 ¢ + 0,03653
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MoneneHel i BPEMEHHOH pan Ha
PaBHOMEPHO# CETKe OTCYSTOB NoKasaH Ha Puc. 4, a
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Pucynoxk 4. Monenshsie Bapuauuu (UTT - UTC)HG —(UTI - uTc?™

residuals AT [s]
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Pucynox 5. OcTaTkH 1ociie HCKIKUYEHH MOJIeNbHBIX BapUalMii U3 BpEMEHHOTO pasaa
(UT =UTE™ - (UTl=1Te)™

Hcxmouenne MOOENbHBIX BaPHALMH TpHBENO K
yMeHblleHHI0 Ha 14% pasfpoca B Maccupe
nanneix, a CKO pana ymensumnocs ¢ 0,02012° go
0,01728°. Tlomyuennas BenwuuHa CKO paer
OLEHKY cpenHell omHOKH eJMHHYHON cepHu
HalmogeHuii, KoTopas B montopa paza Oonblue,
4eM CpelHAd OLEHKA M0 BHYTPSHHEH CXOJMMOCTH
(0,0107°), monyuenHas B mpomecce NepBHYHOH
ofpabotkd  HabmopatensHeix  ganubix  [1].
[TpyuMHa TaKOro pasNH4MA, B YACTHOCTH, COCTOMT
B TOM, U4YTO MOIENbL  COZEPKHT  YMCTO
NepHONHYECKHE KOMIOHEHTH M HE YUKTBIBAET
MpIIHBHEIE 3t dexThI c nepeMeHHLIMH
aMIUTHTYJaMH i dazamu. JancHeimee
COBEpPIICHCTBOBAHHE MOJENHN ABNAETCA MPEAMETOM
padoT, BLIMOHAEMBIX B HACTOAILIEE BPEMS.

4. Conocmasnenue ¢ Haba1o0eHUAMU

MeHcOYHapoOHon cayachol epanjenus Jemau

Hccneayemeie B HacTosledi paboTe pe3ysisTarhl
Ha0MIOAATENEHOTO JKCTIEPHMEHTA MO H3MEPEHHIO
«aoitHoiy passoctn (UT! — UTCY’C — (UT! -
UTC)™ B 3nauktenbHoli Mepe cBoGOmHBI OT
3pheKTOB  MHOTHX TNpPHYMH  HEONHOPOAHOCTH
BpauieHun 3emnu. QueHb CYLIECTBEHHBIM, OJHAKO,
fAIBJISETCH TO, UTO jAaHHble o pasnoctd (UT] -
UTC)™, noctynuuie, anpumep B HutepHeTe Ha

cajite International Earth Rotation and Reference
Systems Service http://hpiers.obspm.fr/eop-
pe/products/combined/eopcomb.html SBJIAOTCA
CrIAKEHHBIMH BO BpeMeHHOH obGnactu. C apyroit
CTOPOHBI, HaHHBIE, MOTy4EHHEIE IpH
aCTPOHOMHYECKHX HaOMIOOSHWAX  JIOJATOTHI, B
HacTosuel paboTe He CINAXHBAIMCh, TODTOMY B
HCCNEOOBAHHLIX «IBOMHBIX® pPa3HOCTAX MOKHO
MONBITATECA OOHAPYXHUTh BApPHALIMM C TEPHOAOM
HECKOJTBKO CYTOK. Kak BMAHO M3 TpPEACTaBIEHHBIX
BHIIE Pe3yNETATOB CMEKTPAIbHOTO AHANHN3a, TAakKHEe
BapHAallKHK < NEPHOIOM 7 CYTOK H OBLIH BbIIENEHBI.

Ha Puc. 6a nokasaH ¢parMeHT BpPEMeEHHOTO
pama (UT! - UTC®™  xotopmit comepxut
rof0BYI0 M MONYrOAOBYW  NMEPHONUYECKHE
KOMIOHEHTBl, & TaKke [OCTaTO4HO XOpowIo
BUAMMBIE B 2-X M 4-X HeJenbHble MPHIUBHBIE
Bapualliu ¢ nepeMerHoll dasoli, npocnexuBaeMble
i Ha Mecauxom ¢parmente (Puc. 6b). Ha stux
DHCYHKAaX TIOKa3aH TaKkKe ModeisHbill Pl Ui
nHabmoneunit B bopopoii ['ype, npeactaBnaruni
Bapuaudu ¢ mepHolaMu H (azamu, NOCTOSHHBIMH
Ha unTepeane 1986,0 — 2005,5. U3 Puc. 6b sunno,
yTo, 0Opa3HO TroBOPA, 3emMy 3aMEIAET CBOE
BpallleHWe B UETBEPT W CHOBA pa3roHiAeTcs K
MOHENEALHUKY.
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Ipu KOIIMYECTBEHHOM COMOCTABNEHHH
BPDEMEHHBIX psgos (UTI — UTCY - (UT! -
urey™ w (UTI UTC)*™  Grino moxazano
coBnaneHHe (a3 MONYroAoBHIX BapHauui B 060HX
panax. I'ofiosble BapyauMu B ABYX pafax HMEIOT
HebonbmoN (pasoBwiil caBMT, KOTOPbIH MOXeT OBITH
06bACHEH HANMYHEM HE3HAYATENBHBIX

{UT1-UTC)BH

NOoTpelHOCTE i annapartypel, MOPOKAREMBIX
CE€30HHLIMH H3IMEHEHHAMH TEMIIEPATYPLI.
3annaHuposana JansHeHnas ofipaboTka

HaOmoAaTenbHBIX NaHHBIX C YUYETOM TEMIEPATYPhI
BO3AyXa BO BpeMs U3IMEPEHHH IIA HCCAEAOBAHHA H
MCKJIIOYEHNS 3TOi NOTpeENIHOCTH.

model (UT1 - UTCIBG . (UT1 - UTC)BH
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day in January 2004

Puc. 6. l'onoBoii (a) u Mecstunbii (b) hparMeHTbl BpeMEHHBIX PAI0B MOJE/H
(UT1 - UTCY*® - (UTI - UTC™ n (UTI - UTCY™

5. BoiBoabl

CheKTpanbHbIii aHANMH3 AaHHBIX HaGNEOAEHMI,
HECMOTPA Ha 3HA4UMTENLHBIH YpPOBEHbL IMOMEX B
pe3ynbTaTax H3MepeHuH ACTPOHOMHYECKOH
HonroTel, pgan  BO3MOMXHOCTL  BBIACHMTH 8
NEPHOAMYECKHX  cOCTapagwomwMX. B cnektpe
Haubonee 4eTKO BBIIEJIEHBI HellenbHas,
NOJyrofosas " rogosas KOMIIOHEHTEI,
00HapyXeHbl COCTABMAIONIME B YaHIANEPOBCKOM
AuanasoHe nepuoaos. Haubonswad nmo ammnurtyne
KOMIIOHEHTa ¢ mepHoAoM 11,4 ropa (4180 cytox)
XapakTepHa and 3¢ GbexkTor U3MEHEHHH CoNHEeYHO#H
AKTHBHOCTH. KommnoHeHTa B [OuamasoHe 6-7 Jer
(2485 cyTok) MOKeT OBITh CBA3AHA C JOKANLHBIMH
BApUalUMAMH HanNpaBleHHA oTBecHoit aunHMM [8].
Inga nuaun B cniektpe ¢ nepuoaom 8.9 net (3250
CYTOK) B JROCTYNHOH JMTepaType He HAILIOCH
duznueckoit MHTeppeTaLHH. HenenbHeie
BapHalLMH TAKKE HE YJAIOCh CBA3ATH C KaKHMH-
Jub0 acTPOHOMHYECKHMH MM TeodH3HMUECKHMH
npoueccaMi M OCTaeTcs TOAbKO COOTHECTH MX ¢
HEOCALHEIM DHTMOM 4Y€NOBEYECKOH AeATeNbHOCTH.
O nono6HsIX BapHALMAX CYLIECTBYIOT yIOMHHaHHUA
B HEKOTOpBIX NyONWKALKAX CKOpee MOMy.ISPHOTo
Xapaktepa, HO aBTOpaM He yAanoch HaiiTu
HayuHyl0 CChUIKY. PasymeeTcs, oTMmedeHHbIH (akT
nomkeH  ObiTh  NpOBEPEH 10 pasIH4HBIM
HE32BMCHMBIM HafopaM JaHHLIX, YTO W COCTABIIAET,
B HACTHOCTH, NpeaMeT JalbHeHIUMX UCccaed0BaHMi
aBTOPOB.
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CrenyeT MOMuepKHYTs, 9TO  BBLIOpOUHBIE
3beKTHl M MOMEXH B HCCNENOBAHHBIX JAHHBIX
HaBEpHAKA CMEILAKT CIEeKTpaNLHbie OLEHKH H
MOryT TPHBOIWTE K IIOABNEHHIO apTedakros,
Mmo3TOMY B jaHHo#f  pabore  nomeiTKA
MHTEPNPETAUHH CBEIEHB! K MHHHMYMY.

Hacrosuias pa6oTa BmimonHena B pamkax
uccnenosanuit o teme SO01 ,Problemy geodezji i
geodynamiki” B HWwcturyte Teomeznm u
Kaprorpaduu B Bapimase xak npogomxenne pa6or,
NpoBeACHHBIX [0 HCCNEJOBaTENbCKOMY MPOEKTY
Komurera Hayuneix Hecnenosanuit Nr 5 T12E 031
22 82002-2003 rr.
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AHAJII3 BATATOPIYHOI'O PAAY BUZHAYEHHA ACTPOHOMIYHOI'O YACY B
OBCEPBATOPIi EOPOBA I'YPA
HA. Kpunbcekni, €. JanimoHebknii

Haxa poboTa € NMPONOBXEHHAM | PO3BHTKOM BHINYKYBAaHb [0 aHai3y 0araropiiHUX acTPOHOMIUHHMX
CroCTepexeHb, AKi BHKOHyeThcd 3 1963 poky reomesuuHo-reodizmuno0 obcepsaropielo boposa TIypa
Bapiuascekoro [HetutyTy I'ecpesii i Kaprorpadii 3 BHKOpHCTaHHSM NacaXHOro iHCTPYMEHTY.

3ibpanuii matepian, i ocoONMUBO psia CMOCTEPEXNKEHb 3a OCTaHHI 19 pokiB, € YHIKATBHUM DKepenoM
inopmauil mpo BHMipAHi y uaci acTpoHOMiuHi moBrot ofcepsatopil. B manifi ctarTi HaBefeHi OCHOBHI
Pe3yABTATH CNEKTPANBLHOrO aHaNily pAdy crocTepexeHb 3a mepion 3 1986,0 — 2005,5. [ina anamisy 3Mmicry
BHKOHAHO 3iCTABNEHHA 3 HE3aNeXHIMH JAHHMH MDKHAPOHHX opraHizauiil mpo napametpu obepTaHHs 3emi.

ANALYSIS OF A LONG-STANDING SERIES OF ASTRONOMICAL TIME DETERMINATION AT
BOROWA GORA OBSERVATORY
J. Krynski, Ye. Zanimonskiy

The paper presents the continuation and extension of research on the analysis of long-standing series of
astronomical observations conducted since 1963 with the passage instrument at Borowa Gora Geodetic-
Geophysical Observatory of the Institute of Geodesy and Cartography, Warsaw.,

Retained observational data, in particular data series from last 19 years contains the unique information
on time variation of astronomical latitude of Borowa Gora Observatory. Results of a complex spectral analysis of
a long-standing rotational time data series from 1986.0-2005.5 are presented and discussed in the paper.
Characteristics of differential effects estimated and modelled for Borowa Gora Observatory was compared with

the respective one based on the BIH data.
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10 BUSHAYEHHS I'YCTUHU PO3IIOALTY MAC B HEHTPI INTAHETH

Hocmaneexa 3adaui
Byae-aka indopMmauis npo posnomin macu B
TiNi TINAHETHM € BaXIMBOK , 30Kpema Ofs

BH3HAYEHHA TYCTHHH B LEHTPI MAC, AKA € OOHICH0 3
(YHAAMEHTANBHHX MNAHETAPHMX XapakKTEPHUCTHK.
Cain  cka3aTv, wo B padgi  po3nodinis
rycTHHU(Modens Poma [lapeiHa) BOHA BXOIWTE fAK
KoHcTaHTa .BcranosmenHs uiel  BenWuumHu B
OCHOBHOMY, 3MIfICHIOETHCY HA OCHOBI MEBHHX

© M. M. Duc, 2006

rinoTe3 [MOBENiHKH PEYOBHHM MPH MEBHHX YMOBax
(HamBHCOKMX THUCKIB Ta TeMmmeparyp, fAKi € Ha
BiANOBiAHMX riMOMHAX), @ TAKOHK OMOCEPEAKOBAHO
IISXOM aHanizy  MOIUMPEHHs XBWIb B Tifi
TIAHETH.

Y 3B’A3KY 3 UMM MOJEMOBAHHA TYCTHHH,LLO
NpejCTABMAAETECA B LEHTPI Mac 3a JaHuMH
CTIOCTEpEXEHb ,OTPUMAHHX 330BHI MAAHETH, €
HaJ3BHYaiiHO aKTyanbHUM.
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