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TEOAE3I,IqECKI{E Mf,TOA6I I4CCJIEAOBAHI'I' AHHAMIIKII AOJII'HHO'PYCJIOBLIX
I{ OP{DOOE PA ]OAAHI4Ii PfK KAPNATC(OTO PETUOHA

E. BonoceuKntr
Ant ryoeKrnpoBaHr.rr lrDrcrr€pnErx coopyxeHrft, cBmaHHLrx c BoAoroxaM4 Heo6xoAEMEr

xapaKreplrcrlls pycnoBbrx fpoueccoB H pex]o{a crora peK, a Taro,(e AaHrsre 06 rr{ BnlrrH]rr Ha AnHaMuxy
Mop0oo6pa3oBaHd pyciroBoro pe.,iLeoa r nporHo3H6re oueHku cra6urBocrn uHxeH€pr6lx o6r,exroB.- ABanmrpyorcr pe3ynbmrLr onpeleneErr Benr.rxg aeoopMaqlri oopM floA Bmr'H eM naBoaxa n
paccMar?IBaerct MercArr€ r€oAenqecrcD( pa6or no MoHuroprHry flep€oopMrpoBas{il sreMeHToB lofitHHo,
pycnoBoro penEe{ba.

CEODETIC METHODS FOR INVESTIGATION OFDYNAMICS OF RIVER VALLEY.BED
MORPHOLOGICAL FORMATIONS OFRIVERS IN CARPATHIAN REGION.

B. Volosetikyy
In order to design water-flow related civil engineering co.structions it is necessary to know the

characteristics of river bed processes and rnode of river flows, and data on their effect on tbe river bed relief
norphology dynanics and predictable €stirnations of the stabiliry of civil engineering objects.

Tbe results of determnation of th€ values of river bed deformations under the influeDce of flood are

analyzed, and methods of geodetic work conceming the monitoring of reformations of river valley' bed relief
elements are considered.
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no paano c noMolllblo xpoHocKona. MoMerf6l
npoxoxaeHl 36e3a perncrpnpoBanrrct uropoBLlM
xpoHorpaooM. larepxKa petcrpHpyo'nei
annaparypH onpeaen nacE xaxlr[t Be'Iep

Ea6nloaeHui. B HacToflqe€ BpeMt ocHoEHHMt
qacaMn rBnrerct py6lNeBbln craHAapr.

npnBr3BrEaeMHii K xOOplIXHupoBaHHoMy BpeMeHt

no pa4rocrrHanaM ocqmorpaot'recxuM

C 1985 roaa MoMeHrH npoxoxaeHlrl 3Be3!
qepe3 Mecnbrii M€pua aH p€rxcrpapylorct Ha

MarHa-roooHHoii neHre, a npexHtt noporoBa,
MeroaxKa 3aMeseHa rrlrQpoBbrM MeronoM,

6,laroaapr qeMy ficr,floqaerct 3ana3rbrBaHse

annaparwbr. C 1986 ro.ua B l(oMfliel(Te
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AIIAJII,I3 MHOTOJIETIIETO PflNA OIIPE {E,'IEHIII{ ACTPOHOMI{TIECKOTO
BPEMEHI,I B OECEPBATOPI{I{ EOPOBA T}?A

I. Bsedewe
HenpepHBHLre onp€AeneHrr MecrHoro

acTpoHoMnrrec(oro speMeHn no Ha6noAeHruM
npoxoxleHrt 3Be3I ,{ep$ Mecrrurli MeprAHaH

npoaolJrrcr B leoae3r.{qecxo-feoQll3ml{qecrcl1
O6cepBaropnH EopoBa fypa BapoaBcftoro
hHcTrr)"m feole3kx n KaprorpaQrn (lrfnK) c
1963 roIa. Ha6nroaeHrr Bbrnonnrror€r c
noMor[bro naccarqo.o IHcrpyMeHra OnpMH Zeiss
Jena c {PororeKrprcec(olt npncraBxoii.

Annaparlpa, npHMeHrBuarcr 4m r-rlrx
onp€lereHxi, floaBepranacb nocren€HHoMy
coBepueHcrsoBaHrio. OcHoBHhrMn

6Ernn kBapqeBHej koropHe
roppeKmpoBar'rr,cb rro cx.frarraM, nepeaaBaeM6rM
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anrraparyps, He 6ruo caeraHo rsMeH€Hfiii, qro
xapaxrepByer BErcoxyo HalexHocrL annaparypEr,
u OnarlAapx ueMy He 6brro Hurexr{x cMqKoB
cficreMarxqec(oii norpernHoc,rx, o6Hqqo
rMerourr{r Mecro npr cMene affraparypbr.

Pe3yrLiarhr onpeftneHHr Benu\Alit UI0
UfC no xaxnoi cepufi Ha6nroaeEuii B HelenLHEtx
Habopax B6rcLlnarrcr Bsaqane B MexAyHapoAHoe
Ercpo BpeMeHo (BIH) B lapuxe, a no3aHee raxxe
Bo BHl.Il-]OTPl-l (Bcecoro3HHfi HayqHo

nepto,a 1986,0'2005.5, cryym poBaHHre no
cepnrM Ha6nroaesxt'. B 3ror nepxo! Kooplr{HarLr
3B$A BLrqrcrrrxc6 B cr{creMe xaranora FK5, a
anflaparypa n cnoco6 BLrqocneHri He tr3MeHfrlncr.
Y.rr.{rbrBar ro, nonoxeHrr 3Be3rr B

mra.rore Hipparcos Ha nopr,4oK Brrure (npnMepso
2o-xparno), qeM B mrarrore FK5, 66u BbrnorHeH

T€Kyuu€

r.rHcrxrl.r orcxl{o-

BpeMeHr.{ ex€rorHo

rexH{qecrrD( r palmrexarqecxfix rBMepesxt) 3
MocxBe n B Ilegrpan6Hoe 6rcpo Mex4yfiaponsoil
cJryx6br FrixeHur nonoca (IPMS) B MBycaBe
(tnoHur). B Hacrorrree BpeMr pByrbrarbr
Ha6nrcAeHnil BErcBnarcTcr 3n€nrpoHHofi lloqmfi
exeHeAenbHo Bo BHI,lItOTPl,l, rAe flpolorxaerct
onpe,qen€HHe napaMeTpoB BpaqeHnr 3eMJrn ro
p$ynLmraM acrpoMcrpuqec(rD( Ha6moleH ii 16
rr o6cepBaropxt; flepelarcrcr 3rr laHnlre ranxe
B fnaBH)'ro AcrponoMrq€cx)4o o6cepBaroprro
Poccnficxon AxaAeMfir Hayx B [IynxoBe, rrc
tcnolbsyoircr !r, q€nefi kararofrBaqrr{, a mKxe
B AcrpoHovrqec,(Io o6Lepsaroprro KHrancxofi
Ar(aleMnn Hayx B lllam(ae.

acrpoHoMr.{qecroro BpeMer l Ha cHcreMy (ar?rnom
Hipparcos.

ITepBoe orpeneneHne acrf,oHoM},recxon
lonrorH 43c OyHtraveHnrbHoro n, Hjrra sopoBa
f)?a' 6uro BbinonHeHo B lq29 ,ory. torra
onpelertrla€5 pa3Hocrb lonror M€xay 3TrrM
ryHrcmM Il oyHraMeHrarbHlrM rrynr(oM
llapl'rc{ot O6cepBaropur. Bhrna non}areHa

|'c |)ze = 21'02't2,12- - tb4^08.so8"

np[Hrrar Kax xoHBeHqxoHarlEHar.

Ilorropxo aorrora,l'6 onpeaerrnacE s 1955-
1959 rr.:

,1'c,' = 21"02' 12,06' = 1124'08.804'

Ourr6nr [epBoro onpeaereuu (,l36,qzr)
Hex3BeCTHlr, OtrltaXO npeanonaraeTcr, rlTo oHU
Hxxe 0.01'. Oulr6ra Broporo ormerrerelu
r,ltrrqjq) cocraBnrer 0.002' lIl.

AcTpoHoMrgecrylo Aojrrory Mecra
pacnonoxeHrr nacca)(Horo [HcrpyM€Fra B

Boporoii lype ,i,tc, c yreroM paccrorxnr M€xay
HUM r, oyBqaM€EranbHErM fiyfi(ToM no
oxpyr.,reHr.flo !o 0,0ols

lBc tszsq(o= 2l'02'14,205" = lb24'08,947'

66uo lJpr.tHfro r{al( xonBeHqroHan6s)4o np,
pa3BopaqlrBaHufi onpeAeneHuii acrpoHoMnq€ckoro
BPeMeB, B 1963 r.

B pa6ore []l nor€3aHo, rrro nocre o6pa6orxn
no'rfl,Aialuar}rnerHero ptna Ha'trIr.H r, I)T13c

c l1cnorhloBdHHeM raHHLt\ rBelfltofo
r€r{uora Hipparcos x ucKaoqefin
nepnoAr.rqec(!,x norpeo8o€reil, norlqeHa Aorrora
r.rHcrpyMesra Ha rnoxy 2005 rola

7'o',*,= t' zt- o8.gt6t' ,

rioropar oqeHb 6rBXa x BeJro,rrfie, onpelereHHoii
B 1929 toly, s€cMorpr Ha pa3rllqne MEroArlK x
coBepueHcrBoBalrne ur{crpyMeHra,rBHofi 6a3H.

o6pa6arusarxc[ s L{fu(. OrreHrBanrrob
xo3o0n4reHr6t Molenr noJryroAothrx n roaoBhtx
lr3MeHeHrfi pa3HxrlH Mexry cperHro,t
yHt{lepcarrbH}rv BpeMefleM. onperene $,M 3
sopoBoii f}T'e UTldo, H cperHlrM yAHBepcaiLHbrv
apeuexeu BIH Url'L.

Co6paHH6rfi Ha6rroAarenLHLrr Marepua,t, B

oco6€HHoctr prA Ha6moAeHHil 3a nocreAHue 19
teT, rBmeTcr yHnxanEHLIM rclo{trtr(oM

"HOopMaqnH 
o noBeA€rinn ro BpeMeHt

acrpoHoMr.necrc, lonmrH O6cepramp r EopoBa
fypa. OcHoBHbrM flpeAM€mM Ha.rorq€t pa6orH
tBrre-rcr cnempanHrbrfi aHa,tll3 MHororerHero
pt,4a Ha6nD,qeHHit u conocraBneHH€ c aafiHr,rM,
Me&ryHapoaHon crryx6u rapaMerpoB oprreHraurrt
3eMrx (EOP - Earth Orienration Parameters).

2. npe \ue onpele"te\ut actqtottottutlect oi
donzom 4t! dt^evnehqo2o nj rrno,'Eoposa

frpa"
B pa6ore 0l nocne oueHrc{ Bcex AocrynHux

Ma-repm,roB c \qemM rix uenocrHocTr.t tr
onropoAHocrlr c roqr(u 3peHr.n Ha6nl.oleflri ,
BEr,rrcneHxi, cra6rr bHocfl.t
cucreMarnq€cxol ourr6(t
pe4nbraroB. rq aHdirra npHHqrH pe])nbrdrH 3a

naonrcnaren,H),ro cepno ooparyer plnna rBe,n Ha6no0eHHbrx s re,reHHe ooHoro Beqepa.
'nlHkr H, rerp rop u feonerr,recko feoo 3Hs{qecKon O6cepBaroprr BopoBa fypa ryirur e uexroeunHl
nepro! xal( reHrpanLHuii nysffi rpxaHrynruaoHriot cern crpaHbr u xaK nyHxr npr*xenn" ,nr,nn"orau
Eeccerr cr.rcMU ,,Borowa c6.a

t2
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3,Ar]tutur sspna4un (JT|- UTqBc - UTI -
UTC)RI.' m ocnoae nanntx, nonye*t!6L't s

Eoposon Dpe6 1986,0-2005,5 z?.

rBMepeHufi, pa3Bxrtn HosHx lranpaBneHxn

KpoMe npurtrBHbrx crn Ha nepaBroMep!{ocr6

BpaureHtt 3eMrn ulllflor nep€Meuerlxc

Bo3nyrlHsrx r BoaHbIx i{acc. o6pa3oBaHxe n

raJrHxe cHexHoro noxpoBa, reKroHllqec{te

aBHx€Hl{q, a ra(x€ aet-renbHoc-rb ntolei.
IloerMercv Ha'rcquei pd6orH qBntercq

aqa,ri, eapHauxii rUrl - Ufclsu. oflpeneneHHbrr

s EonoRon f\De. orHocmensHo dHa,lorri!Hoii

^,n*ilano' 
ori - urcf'o, nv6,rukveMon BIH:

AT = (UT. - UTC)K - (UT] - UTCJBIH

Bce ynoMtH''rble flPsqxuF

HeonBopolHo€rlr BpaureHii 3eMn B 3roii
pa3'rocrr 6yryr B 38aqlrTenbHoll creneHx

xcKnoqeHbr oclioBHbrMn 6yn)T no(anbHLr€

SaxropH.
VaccnB arHHU\ Af ia BpeMt li)8o.0 - 200' 5

.o!€px.ur 2474 Ha6no.qeHtt. BpeMesHofi pt! c

rireiHHM rpenloir n ru€rorpaMMa noxa3ar$I Ha

Puc.l.

06meI{3BecrHLr M

perynrpso

rBnrercr Aam
cucr€Marxqecxofo 3aMeerreHff Bpamesx{ 3eMnl
ri3 3a npfirlrsHoro rpeH'', nporBrrlourfiiict B

yMeHbr[eHru p 3]docr'r UTl - IAl.npmuBH e

EMeHeHur cropocrn BpaueHrr Moryr 6ttrb
npelcraB,,reHH Moaenbroi cotrepxaueii nocrotHHoe
3aMelreHx€ u nepl{otl{llecltHe KoMnoHeHTl'l.

OqeHKri 3rux cocraBjlrrorlxx Bbrnotrt rl{cb
MHO.OXpaTHO r nocrryxunu ocHoBaHneM ant
MHofoqtcJreHHBIX rrrnore3 rno6a,rbHoro r
KocMHeecKoro Mac,irra6oB (cM. HanplrMep, [2, 3,

4l). 3HaqeHte xoropLrx rulq reoaxHaMtrrecnrx
xccneaoBaHfii MoxHo oqeHrrb ronbr{o c reqeaueM

BpeMeHfi. Ho ycxrl,Ir no Har{or]rreHl{Io,

coxpa eHarc r xoppek- oii o6pa6or(e
rxcnep{MeHrarrbsb,x aar{HLIx ueHHbI yx€ u

Hacror,lee BpeMt, ral( I(aK no3BorlJllor

caorKcupoBarb MnnoBeHne). Eonee ro.o,

HaKOnneHHUX !aHHHX MOXeT ,qaTb OCHOBaHU' Ant
nep€cMoTpa 0 coB€pureHcrBoBannt MeroaoB

Bp^eMexHon p'a (Ufl UTL)BC - QTt 
-UTC)u'o xaparreptflye,ct 3uaqnren'Hoii

HepaBsoMepHocrlr.o orcqeroB, or 0,03 no 166.8?

ct'rox (Pnc. 2). MfiHuManLHHii r.(sr€pBar Mex,ly
He3aBrCr,rMbrMn ceprfiMx cocTaMteT oKoto qaca.

qro aMeer Mecro rpr sa6rloaeHlr .sByx rpynn
3Be3a B reqeHue oaHo[ HoqH. CflexrpanlHbrt
aHanrB Tal@ro pttra He Moxer 6blr6 BHno,ln€H c

ncnonb3oBaHaeM craarapTHblx npofpaMMH6rx

cpeac,B r{ MeroaoB ant crarlrcrtreec(oi
o6pa6or({ aaHHLIx. 3rx Meroabr MoxHo

npx{eHefL npll }LnoBUh npenBapHienbHofr

mrepnorrrlt r Bo BpeMeHHoi o6tacrx Elt
nonrreHn paBHoMepHoro uam no BpeMeFq

Mextry orcaeraMlr. Ta(oil floaxor 6hln

AJI' aHanl{3a

acrpoMerpnqec(nx $a6rloaeHnii rlpor rryHrra

o6cepBaropur BapriaBckoii flontrexrruKx B

lo3eQocnaBe t5l.
Lb-3a Hann{ru B 0ccneayeMoM pt[y 6onbunx

pa3nfi.+rii B urare Mextry Ha6rroleHxtMu I'j
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PrcysoK l. BpeMeHHofi ptA It rtcrorpaMMa Ha6nloaeHui A?B nepuoA 1986,0 - 2005,5

BpeMt mc.IxrslBaerct or I fiBapt 1986 r.

cyqefiBellHllx nepepHBoB, IicnotE3oBaxte

r{Hr€pno,u4rlt He rapaHr pyer nonyqeH t
BpeMeHHoro pt!a, BnonHe coonercrB)'Iouero
flcxolHoMy. 6on€€ ruro, npou€cc ]iHrepnontutx
npHBaocrrr B BBIxo[Hoi PtI HoB]m soopMaqtflo.

He conepxaBnrroct Bo BxoaHoM pt[y'
[cruxa]oqvro cnenpa,rbH!'e xapanepucrtku
aHdu3xD!eMDrX AaHH6rX.

s "ii'orr.'i 
pa6ore. rah',xe na\ B lll'
xTepauxoHHat Msroaxka

cneffipantHoro asanrca [6, 7], np]irolHa' lul
HepaBHoMepHlrx Bp€MeHHLIx ptaoB Bb'nonHt€rct

npoue.dypa (BLl6einBarlllt) ocrarKoB. roecrB

nocnetroBarenbHo Molertpylorct
m xccneay€Mofo ptna oTAerbHlre nepxoa[I{ecxtte

KoMnoHeHr6r. Ilpoleaypa nosropterct no rex nop'

noKa ocrarKu ee cTaHyr cnlraiiHblM npoueccoM

(no onp€neneHHoMy xprnepfiro), tt 6yavr HMerb,

coorB€rcrBeHHo. paBHoMepHHn cneffp'
xapaxrepHdn a"1t (6€noro, rryMa

l3
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PxcyHoK 2. PacnpereneHHe uaroB Mexe/ orcrtsravH Bo BpeveHHoM pra)
rLlTl - L)7 CtBc - .IJTI - IJTCIB|H

B xrrep8a"le flephonoB or 2 !o 5000 cyrok c
uaroM I cyrx| MoAenffpolanr{cb nep olurrecxue
BpeMeHHEre pra6r c ear{Hfi'rHofi aMrlnrryaot l,l

3areM Bbrqxcirr.,rac6 rx noppeluur{r c BpeMeHrrLrM
p{IoM rccnelyeMLrx aaHHHx flpn cxaHnpoBaHuH

Oa3br B np€aenax 018tr. tusQQruneHr
perpecc$,r, coorBercrByrounfi MaxcuMaihHoMy
xosQotareHry ropperrrrx4 flpHHnMa,rcr B

r{aqecrBe oq€HKu aMnnnrylbl, coorBercrByouet
clerrpan[fi ofi cocraBnrrouei.

nonlqeHH6ri TaKI${ o6pa3oM cfiexrp (Prc. 3a)
Be Moxer 6brrb crporo uFreplperrpoBaH rel(
ryeo6pa3oBarrle Oyprc ficxolHoro prla 

'3-3aHepaBHoMepHocTu oTctr€ToB Il cIetroaaTelBHo
[eopmrosar'tBHocTu norryqeHnE x cfiexrpanbHbrx
xoMnoH€Hr. HHbrMn croBaMrr, florryqeHHoe
cnerrpanbHoe npeacmBn€Hr.re He rBru€rct
oAHo3saqHLrM. BnpoceM, kcrronL3oBaHue
nplrHunfla npr6nu3men;Hot oproroHarbHocr[
no3Bonr€T orleHmb 3Ty Heollrc3saqsocTf, r cBecTu
ee,qo )?oBHr neonpea€neHHocrn clleK,rpar'rLE[rx

xoMnoHeHr, o[pele.,rreMoro Bar]rqfieM cny.raircrx
fl orpemHocrei rcMepeHfi i.

Ha cneE)noueM 3Tane aHanBa 66uH BLrbpaHEt

4oMHnnpyouue cnexQaibHHe cocmBn,floulre!

peaJIIBoBano npouecc (BH6ennBaHrD, a I'x cyMMa
npe.qcmBnrna co6oil u{opoByro MoAenL
acr(oaHoro prAa. l,I3 Otr3nqecxux coo6paxeHrd
nepBoi 6Hra ymneHa norr) toroBa, xoMnoHeHra,
3areM roloBrrrr, xmopar 6b a MoAenupoBaHa B

!!'rx BapnaHmx. Hak6on6urfi l(o3qorqnesr
Koppenrqnn 6bu noryqeH gnr oepuoaa 365 cyrox
(IianoMHHM, '{ro 11ar nepe6opa nepnoaoB
cocmBrrn I c)"rM), B m BpeM' xal(
r€operrqecxnfi nepnoa lonxeH cocmBnrrh 365,24
cyrok. AononHFrenlHar rpoBepr(a rroxa3aja, qro
plBrxqte aMflmrrya ,rut r 3r[x ]lByx nepuoloB
IrsHaqmenhHoe u B aansHe ueM npuHir ant
Moa€nnpoBaHr.n Teop€rnqeckrril nepxo!. Ha 3-roM
ocHosalulr m0{e y uul flon}rcroBofi
xoMnoHeHru 6brr [pHHrT Teop€rr.r'recKnii neprol
182,62 c)"roK.

ynaneHr{e xompErx

t0 30 100 300 1000 3oo0
period [dayl

E
E
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Pucynox 3. I4cxo4xHfi cneKTp (a) u cneKrp c yAan€HHbrMrj roAoBoi H nonyroAoBoi KoMnoHeHTaMH
(b)

B [ona3aHHoM Ha Puc. 3b cnexrpe c
y4a,reHHbrM' roloBofi lI norryro,qoBoi
KOMnOHeHTaMX TBHO npOrBJtrIOTC{ XOMnOHeHTf,t C

nepxoaai,r 378 { 416 cyror! Koropbr€ rar*e 6HnB
BMio'reHBr B qHcnoBlm vorenb pqnd Ha6no0eHri,
cocrorury$ m cyMMH Bo€bMr nepfio4|qecxnx

x? = 0,00228 sin{2r (r 1.2)/71
Xrs?615= 0,00358 sin[2r (t 20t/182.6251

t4

&65x= 0,00842 sinl2r (t -2) l36s,2sl
&r = 0,00392 sin[2'T (, + 16) / 378]
xa,6 = 0,00171 sin[2r(-37)/416]

Xss5 = - 0.00274 sinl2n (r +1215) I 2485]
Xr50 = 0,0031I sinl2n (t +1110) 13250)
xars0 = 0,00893 sinl2n (r +1080) / 4180]

r ruHeiHoro rpeHAa

y=-1,4390x10j I + 0.03653
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(BpeMr 1B cyrKax c 1 rBapr 1986r-)

I4crunoqeHn€ Mo.qerbHHx Bapnarqd npHBeto K

weHbllj€Hwo Ha 14% pa36poca B Ma€c !e
.qa! rbrx, a CKO prla WeHbltrnnocE c 0,02012r ao
0.01728'. IlorryqelrHar BenuqrrEa CKO aaer
orreH(y cp€aHeii omr6xll eaHH{qHoii c€pnx
Ha6floaeHrdi, r(oropar B nonropa pa3a 6onb e,
qeM cp€arifi oqeHKa no BHyrpeHHeii cxoanMocrlr
(0,0107'), nory.reHHar B npou€cce nepBu.rsoli
o6pa6oftn Ha6nrc&.r€nbrsrx aaHHhrx [1.
flpqquHa rako.o pa3rrqxr, B qacrrrocm, cocrot{r

Mo[enb €oaepxnr qlrcm

neproarqecKrre He yrr{rltsaer
npnnrBHbre 3oQexrbr c nepeMeHHLIMu

aMrnxrylaMr r Oa3aMH. AanLHendee
coBepuieHcrBoBasue Moaenr, rBnrercr npelMeroM
pa6or. BHnorr#eM6rx B Hacrorrqee BpeMr.

4. Conocmsg,ie$ue c Haqnpde\uJ.utt
utt dl H ap o d H o i o,tp!t6 h t s p o qe fi ut 3 e ttlt u

llccJreayeMbre B Hacroruel pa6ore peyrlrarbl
Ha6nroaarenbHoro 3ncnepnMeHra no l€Mepesr'Io
,rBonFol' palHocrh (Ull UTOBG tU71 -
U/O'r'/ e rrarrre,rrron vepe cBo6o4Hbr or
3OOehroB MHorux npl,.luH aeoaHopoaHocrx
Bpa[reHin 3eMnq. O,reHL cyuecft eHH6rM, oAtaxo,
qBree,!r ro. qro aaHHHe o paiqo<tu (Ul1 -
I /C)3"/. ro. nnqrre Haflpnvep B llFrep,re,e Ha

MonenEHltl1 BpeMeHroi Pta
paBnoMepHoi cerxe orcqeroB noxa3atl Ha Pxc. 4, a
pfln ocrarKoB c nrcrorpaMMot - Ha Pnc. 5-
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Syrlems Servic€ hllpJ/hpiets.obspm.lileoo
pc/oroductvcombinedeopcomb.html tBrltlorct
crnaxeHHHMr Bo BpeM€HHoii o6nacrt. C lpyroft
cropoHrr, [auHLIe, nonyqeHHLle npn

a€r?oHoMrfieckfx Ha6jnoa€Htttx aotrorbr, B

Hacmruei pa6ore He crnaxrBarlncL, no3roMy B

uccrenoBal{H6rx (IBoiHblx) pa3Hocrtx MoxEo

non6rmrEcr o6Haplxmb Bap!{awu c nepHoaoM

Hecr(onbKo cyrox. KaK BrAHo x3 npeac, aBn€Hqnr

BHlre pe3ynl-raroB crreKTparlhfioro aH:nl8a. ra(re
Baplrau{v c nepnoroM 7 c]'rok u 6EInu Bhu€neHLI

Ha Pac.6a noxa3aH OparMeFr BpeMeHHoro

psaa @Tf - UTC.latE, Korophlii colepxrr
roaor)rc a lonyroaoByro flepl{olllFl€cxse
roMnoHembl, a ralfie AocraTo'rso xopouro

BfianMbre B 2x x 4-x Heaen6 6re npl'nuBHble

Bapdaurl, c nepeMeHHoi Oa3oit, npoc,lextBaeMbl€

x Ha MecrqHoM OparMeHr€ (Pxc. 6b). Ha srrx
pncyHKax noxaraH raKr<e ModetbHdi pra tn'-
Ha6moaesoil B EopoBot flpe. np€acraBnrlourni
Bapnaqlu c nepnoaaMu fi Oa3aMn, nocrotHHbrrlu
Ha uHrepBare 1986,0 - 2005,5. I'h P,ic. 6b BxnHo.
,rro, o6pa3Ho roBopt, 3eMnt 3aMellnter cBoe

BpaueHre B qerBepr r cHoBa pasroHterct (

l5
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npt konwecrB€HsoM conocmBnesrlr
BpeMeHHH\ pqrcs rurl UTOBG \IJrl
UTC)BIE tr (UTt - U?O'/' 6uo noxa:auo
coBnatreHre 0a3 nonyroaoBHx Baprraurlt B o6orx(
ptAax. fo,qoBHe Baprauxn B lByx prlax r{Mercr
He6onHnot 4a3oBLril caBnr, kmopui Moxer 6LIr6

torperxHocrei anflaparypbr) nopoxAaeMbrx
ce3oHHLrMrr Ir3MeH€HruIMI, reMneparypbr.
3annaHupoBaHa la,r6Heitrrrar o6pa6orxa
Ba6nmAarenbHl,rx AaHHLrx c yreroM reMrrepar)?br
BO3A/xa BO apeMr H3MepeHufi lnr rccneaoBafifir H

uc&noqeHr,r 3roii norpeuHocrx.
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5, BhrBorbr
CrerrparbdHii aHiur 3 AaHHbrx Ha6nroa€Hrn,

HecMorpr sa 3HaqurenEs6rft ypoBeHb floMex B

psyrlrarax 
'3Mepesllt acrpoHoMuvecrcii

,llonrorH, lair Bo3MoxHocrb B[raenm6 8
n€plroanecKn( cocflBrunosrrD(- B cn€xTpe
Han6onee BbrAen€nbr Hetre.,r6Har,
nojrymnoSag I I OlOBar rOMnOHeHrhr,
o6Haplxer6 cocmBrlrroUxe B qafi&tepoBcKoM

Ilralla3os€ nepuoAoB. Har6onburar uo aMn uTy,qe
koMnoHelna c nepxonov ll.4 rora (4180 clror)
xapaxrepHa !,rr 3ooemos l,l3MeHernlfi corneqHoi
axTnBHocrH. (oMnoHeHra B lxana3oHe 6-7 Jrer
(2485 c)"rolt) Moxer 6brrL cBBaHa c no(:rnlHlrM,
BapuaurrrMr HaDpaB,reHrn orBecHon nxHrn [8].
AIt nuHus B cneKrp€ c nepuoAoM 8,9 ner (3250
cyroft) B aocrynrrofi nmeparype H€ Harrnoc6

Ox3nqec|(ofi rHrepnperau0u. HeAenEHUe
Bapfiaqxn rakxe He yaa,loc6 csmar! c xar(nMn-
,1n6o acTpodoMuvecnxMu ilrn reoilu3uqecxrMt
rpoueccaMu n ocTaeTcr Tonb(o cooTHecTL lrx c
HelenLHLrM pnrMoM'JetoBe.jecxofi AetTer6HocT .

O noao6nsrx Bapraur]rx cyuec-rsyror ynoMxHaHdt
B nerioropbrx rry6nrKaunrx cKopee rorynrpHoro
xapakrepa! Ho aBropaM He yaano€L Hain!
HayqHyo ccll,rq. Pa3weercr, orMe'reHHbri Oaxr
4oDKeH 6Etrb npoBepeH no pa3nIrqHUM
HelaBr(Hirh'M Ha6opdA{ nd
B qacrHocru, nperMer Aa,'rhsenurHx rccneAoBaHui

l6

Cnelyer noaqepkH)"r'6, qm Bbr6opoq&re
rooelcrhr n IIoMexu B nccneAoBasHbrx AaHHHx
HaBepHsxa cMeqaroT cneKrpar[fiEre oqeHru t
Mor)'r nprlolnrL x norMeHrrro apr€OakroB,
no3roMy B laHrrofi pa6ore rroosrrKt
uHrepnpe-ralllrt' cBeler$r x M[Han]4{y.

Hacrorrqar pa6ora BHnorHeHa B paMxax
rccnenoBdHxi no reM€ S0l ..Probleny geodezji i

geodynamiki" B I4Hcrnr)"re feoA$nH u
Kaprorpao[n B BapnaBe xax npolorfreHne pa6u,
npoBeaeHrfttx no lrccneloBar€nLckoMy npoerry
KoMHrera HayqHbrx l,Iccre.roBaHxfi Nr 5 Tl2E 031
22 82002-2003 rr.
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AHAJ'IB 6ATATOPIqHO|O PtIy BI.BHAqf,HHq ACTPOHOMIqHOIO qACy B
OBCf,PBATOPIi BOPOBA |YPA

'I. 
KpnBbcbxnii, €. 3afl iMoHchnuil

AaHa po6ora e npoaoBxeBHrM i po3BrTXoM BlrlxynyBaHb no aHa,rby 6araropiqHnx acrpoHoMiqHHx
cnocrepexeHb, rxi Bn(osy€rLcr 3 l96l pory rco.qe3rqHo-reo0i3'rqHoro o6cepBaropido BopoBa fypa
BapudBcLrioro IHcllfryry feorelii i Kaprorpaoii r BhkopHc raHHrM nacaxHo'o iHcTyveHr).

3i6paHrn Ma-repian, i oco6nuso pr! crocrepo(eHL 3a ocraHHi 19 poKiB, e ysi(anbHxM axepenoM
iBoopMaqii npo Bn'riprlri y qaci acrpoHoMiqHi .coBrorn o6cepBaropii. B AaHifi crard HaBeaeHj ocHoBHi
psynbrarH cnera'paJr6Horo aHa,nby pr.ry cnocrepexeHb 3a nepioa 3 1986,0 - 2005,5- fur aHani3y rMicry
snxoHaHo 3icmBreHH, 3 He3arexHrMn aaHrfl.rH MixHapo,qH[x opranbalii rpo napaMerpx o6epmHHr 3€Mni.

AI.{ALYSIS OF A LONG.STANDING SERIES OFASTRONOMICAL TIME DETERMINATTON AT
BOROWA GORA OBSERVATORY

J. Kryiski, Ye, Zsnimonskiy

The paper presents the continuation and ext€nsion of reserrch on the analysis of long standing series of
astronomical observations conducted since 1963 with rhe passage instrument at Borowa Gora Geodeiic-
Geophysical Observatory of the Institute of ceodesy and Cartography, Warsaw.

Retain€d observational dara, in particular dala series from lasl 19 years conrajns the unique information
on tirne variation ofaslronomical latitude of Borowa Gora Observatory. Results of a complex speclral analysis of
a long standing rotaiional lime data series from 1986.0,2005-5 are presented and discussed in the paper.

Characterisri€s ofdifferential effects estimated and modelled for Borowa cora Observatory was compared with
ihe respective one based on the BIHdata.

Hcnumyn readauu u Kapna?paiuu, watszt ,a

yAK s21.82

nocmaaos$a tddaqi
Eyrb-rxa isoopMauir npo po3nonin Macr.i B

rini nnanern € BaxnaBoro , 3oxp€Ma Drt
BBHaqeHH, rycruHn B ueHrpi ac, rKa e o4Hiero 3

OyH.uaMeHraihHm{ nraHerapgfix xapamepr{crrr(.
(nrD cKdrdr. do B prai polnorlniB
rycrxHU(Moaerh Posra AapBiHa) BoHa lxoar.rrb rk
(o,icraHra .BcraHoBneHHr ul€i Benn'luHra s
ocHoBHoMy. 3njicHlo€rLcr Ha ocHoBi neBHfix

tlanituna 07.04.06

M. M. Auc

AO BI,BHAqEHH' II/CTIIHI,I PO3IIOAIJ'IY MAC B IIEHTPI IIJ'IAHETI{

rinore3 noBeliHru p€qoBnHs npn IIeBHltx yMoBax
(HatrBncoxHx rocxiB ra reMnepa-ryp, tki e Ha

BianoBitrHrc( rru6rHax), a ral{ox onocepe!(oBaHo
rx,lcrov aHd,lil) nou'rpeHHr \8H16 B ,iai

y 3B'r3fiy 3 unM MoaernoBaHHt rycrlHx,uro
npelcraBm€rbcr B ueHrpi Mac ra laHtMU
cirocr€pexenB ,orprMaHrx 33oBHr nxaHer|, €

naA3BrqaiiHo axryatLHxM.
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