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F. Zablotski
TO TI{E CHOICE OF MODELS FOR TIIE DETERMINATION OF CONSTITLIENIS OF ZENITH

TROPOSPHERIC DELAY BY GEOD'INA"MIC IN\ESTIGATIONS

The amlysis ii Inaale foi some anal'ttrcal models for the detemination of constituents of zenith fiopospheric deiDi in
view ofpossibilities of usage of them for GPS dala processing.

O. 3a6nollRrn
I{ BbISOPY MOIEJIEIZ OTIPEIEJIEHIZ'fl COCTABJIJINTryfi 3EHI.{T]IO,1 TPONOCOEEHOI:i 3A.EDTii+l

|IPI4 fEO.4,IHAMI-TTTECKI,IX UCC]]EAOBAI{-]'X

,{all asarlr3 p{4a asafil,lrflqec(Im Moaeneii onpeaenefitit co!'ratjlrsoirtlx 3eHftrfioii rponocQepHoi saaept lJ{ c
roql{n 3perffr lo3Moxnocreii lrx ficnon63oBallst npn o6pa6orKe GPS t{3Mepennii.

CYqACHI TOPT3OHTAIbSIAEOOPMAIII lEMI{Oi IIOBEPXIII
IIEHTPAJII'HOI €BPONU 3A PE3YJII'TATAMU GPS.(AMIIAHIi CERGOP

O.B.CePAHT' It.P.TPernIr

(Ho4io arulun l\iaepeuh.m "Ibsieu,xa nonirwt ika")

P6p e. 3a peA)tbmamaMlr GPykarnnaHn CERGOP o64uarcHi (:wacqi ?opu3oHnatbri ka hoHexnu debop'uaati
3e HoI noqeryi !.Ie npatbHoi €spanu. HaeeneHi er'ei, p6noninr l{oianuxe m Aedoryla4it ha mePunrpii ao.li -

drKy\aflot ,tepetci. 3Ha'texHn xounoueum suaedumb.t 6 )rncax (1.28 <=> 1,28) la1 pxt B tiohaln cns.naa'
ne9Ht 3\a\e\b i poinoatrtte ko noHeHn cytlaa x de4)opuaqin 3 aHcaa?iwuvu dauidJKeH t norynoptl
Qeumpamrot eeponuma )xau u eeo(ht 4t4HD,1u noit 'ltt

3ouHimHJI o6onoma 3e ji Hanpxdroi $oro ctororrFi €"Iano i{oxntrst{M -rBopeHtlrl Brcol!{.r_

croniTTr 3a'Jn € q"rr€sfix 3Mi{, tKi Riao6paxalorbct m{Hlrx reoaesrclldtx Mepex tl(i o\oftno]orb ]rl]inl
B 3aranDHoMy norenniHHi MiMary, niABrqgriii caftc' repxropii Ii dni Marepttftt. IlpoBeceHlrt nolropHxx

Mi.ndfi llanpyxel'ocri. IIo.Bi reooi3]r'{lrr{x asor{a, I npeqlfiiii}orx reoae3rlltHllx crocrepet€}rs Ha rnlihx
Bi.qoMo, Eo ceilcMiqHa al(rrcfiicn' TicHo rIoB flala 3 Mepetc|x Ao3Borte (rrriiu{o lr]sa'rrrn r.r ou}flrn
roEijrrflnMn rlpocropoBrtrvn AeOopMaIIifl& 3eNroi crpyl\_{$l ra il{Iexc]iB$icr! cyqacnux aelFopM4ni
rroBepx{i. Alrarbuoqlr qt a€a[opMaqii Motola npor- 3eMHoi noBepxfli Bl.{oilo, uo reo]I$Jfllsi s'RHan.H-

Ho3yBaT[ jeMnerp]'cri ra inuri TexHorcsHi npoqec]{. st € irptMtrMn veroaaMx r]{3saqeh'I{ nanplrKeloc rr

B Haln c cnocrepiraerbct rir]}xl{ena ceiic- reftroHiatlrlni n,nrl ra Haii6irbll e4e(IliBiri J.]l
Mi'na aKmDnicrb Anbniiiclxoro rotcy elponeiic!_ nporHo3! ceiicMiinroi amrrBRosfl periom

Iroro KoHrrHeffl, uo niarBeD,qxyrorr pljiHirHi Ha repnropii I-leFrpajt Hoi eBpoIEl ryailiart
3eMire4rycn B Type{qxxi, fpeqii, P} Iii. CxeMn LlexrpanbHoi erporc;tc}(oi iEiuianrEfl (Centtal

cla$cnr{x Bapiadii a€OopMaqifi i HiLxI4ny 3eMuoi European Iniuafrve. CEI) B 1989 p. po3no'Iaro

roBepxrd pa3oM 3 iHEnM}I r€onomrcoilbrqHl{Mn ctr€rrMan'Frlli reoxru]aMisi ,4ocmaftenHt lfurn-
varepi:LraMn AordtrEHo BxrcprcroByBarrl Artt Miryo_ rcrcni Aocni!2fiel{E l rlpo}oatrnct 321 rp}orla
ceiicMopafionyBaAHr ra lr,I3rr?r.Iefi}lJl Haii6iD,ul ceiic- Hanpt l(a'\ot: cexlllt A - reoJolit, cexiri{ B ''
Mi'firo amrBnr{x llr,,uHor 3eMsoi rc}ep\Ili. reoor3uKa i cexsit C _ reo!$lt B paMMx uxx

.locjriixeHE cr{creMar!,qHo npoBoirtrlcr GFS-
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ru.MNAI{i'i ELIREF. EXTENDED SAGET i CERGOP.
IonoBRoro Merorc (aMnaHii ELIREF 6yro crBopeHxt
3ar:urbHocBpofieiic6roi rconerl{qHol GPS- Mepei ]
norJ!$unv ii Bn(opt{clABH-rv 4n r€o rnHcvi\Hnr
aocniaxetu. KaMraHir EXTENDED SAGET 6yra
cnprMo3$Hr sa Bl-rBarertrrr Mgro,{aM{ GPS reoafiHa-
Mi.nnD. Brq rra repflropii $ailr Cxi,Foi eBporII{.
Melolo Mvnd{ii C[R@P. c'rcle],lanreHxii noni-
ropnxr aedropMa{i; 3eMnoi rroBepxHi UerrpairbHoi
eDponn Ha ry]{max Mepexi CECRN i xoMnneftcHe
onpa4oraxKr reoae3lrqlllx ra feonoro-reoilbfiq]Il,lx
aoclliq)r€H! art npordo3y ceiicMiqHoi re6e3rcrur.

Mepexa CEGRN oxonn'o€ Uenrpanunv €lpony
Io Hcr Bxo.Drnb s- nlHniB Il Csponetcbr.r\ Fp:iH
rr.,troqarcrlr yryailfy- Tepr.rropii llrx ryain oxonruo-
rcr! rpr{ reoirorivRi rfl.lTrrr CxiAHo€Bporeiic}(y npe-
KeM6piiicBKy nmroopMy, na,reo3orftcbr{y &rardropiry
IleFrpanbHoi ra CxiaHoi erpon4 rliB.qenHo -€spo-
reiicrnxii Arbniiic!&ri oporeH (p{c 1). IIe Aa€ Mox-
.ryErcrh Der<rrrbHo aol rr!Fx clqJcFi re4,opvcDi
3eMHol nolepxHj UeHrpanlHoi eBponn_ ra scraHo-
BrrI{ ix 'JB''3oE i Ter$oHiroro. r€onori.rHoro 6yro-

npoqecaMn ra reorlj3r+rnxMn
nojltMl, iHrxoi npl{poa!.

ffiFH:

7:-18
L ---

F"lf-=iEiill

Put. I. Crejaa naepot( t tnewnaHt,nra 
'ydaaa 

pejoxv
! a6racni zep4uttcbKai ctoaA\acmacm: 2 o()nacni arbniitcbkoi .Krat\acmo.n : 3 nrtunnt no.ktrtt

mand)opit 4 n"nn manfop 3 ianhanHdc*uia, 
'atkanbcbt< ^t r lacttlk.eo 6u6n da6 a.t ati. 6ulh r

r"torodu^a QlHda eHntd\t; 5 nhmu da7\ix n]an,opM: 6 , dtbnltcbKi t)Kaip]1i 6 adu\lt: 7 - eucnyn
doKeu6pitcr,koeo cKraa\a.mo2o tPlHdaMeHny; 8 . nieknat ,lvi po3,o.ttu, a 14a auxndrmb ha nadepxH z, 6 _



3 ruoo ueroto &'1t Bu3fiaqelfl{t napaMerplB

aeoopMarrii B{xopucrano peynLTar& crlocrepexesE
fiepttroro rd ocaaHHsofo rtlrKrly flpoBeaeH,rx Ea 20

rn'rh.Tax. Mepet€ CEGRN oxorjnoe Kapmrcbqv

Ary, Cyaeflr, CxiaHi Anhnn, ABapian, Tarp{.
Cnocr€p€,KenHr oxonnororb fiepio! 1994-1999 pp.

IInKr 6e3[cpepBfinx cnocreperRerc rpflBaB n'trL Ai6.
CfiocT epexefiHr BrrrcryBanncL npelllt3iirnMn a3o-
qac-rorHnMH GPS npriLvarraMn. O6po6ka crocrepe-
xeHb npoBoarir*rcL 3a aonoMororc nporpaMfioro
3a6€3neqerfll' BERNIS 3 BnrcpucranHtM ro'} rx
eoeMepqa GPS -cyry" {rrKiD. [6]

,II/rr ErtsnaqeFlr r(oMnoHeHr AeoopMaraiii Mepe-

xa po36ma rla 3t eneMemapHrfi rprl(yrs{e (pIIc 1).

AeoopMaqii 3eMnoi mBepxHi MoxHa onrc.arn
Ha,crvnfi}{MH napa,vsrpaMn: BiqHocfie o6epranHt o -
3o{o xapameprcye po3Bopor rptlKvrHoro ejreMeHTa

rrc eaHHoro qinoro rlo BiAfio reHltro Ao c'rcreMq
xoopA{Har neprtroi enoxx; Bi,qroon{i 3cyB 11,y, no
ocrx (oopaufiaT x.Y,Y - 3arairbHrd 3clD, rqo
\aparr€pnryc ropraomdtbrlv Heo.lxopranicrL

aeilopMoBalroi repmopii; Annaratrilo A - Bialrocrc
po3ruxpeHHr ,60 clrcHeHHt rlronll repxropil:
MaRu$rarllHri crficK, a6o po3Ttr Er, E , (O - ajl{\{}'r
roJIoBHoi oci AeQopMaqji E,,,*)

Bci KoMnoHeII,rr AeoopMarifi BrrHaqarorbct a:rt
q&x rprflqrllnriB, Bi4rocnbol !o ix qelflpiB Baru e

6e3po3MiprmMr.t Ber{tr&HrMn i {)l]floriolrarbno
noB araHi 1 lroopanHrl.JMt nvHhliB K y ra pr3Hfi'

um,n flpoekqiii Bemopir 3Miqen! nyHmiB U. V Ha

BiAnoBi,q{i RoopanHarni oci.

!/1r o6.{{cne{b y1,'1,?, A, o Bnrrcpr{cror}'IaGct

Oopi{yl1Ir lll:

y= 9r4r, y= 9::!ip, I!4 N pa.qiyu ryq-np
BnHr Mepll4iaHa i ngplnoro Beplnr.ard Dl.droBr.uHo

3a pe3y,rlTaraMn o6po6rH cflocrepexefi! B

rabrxri Hase,tefio urBrr'uxoci 3MiFIr RoMnoHefir

A€4lopMaqiii 3a pi(. B xnqi ra6mqi raBere{o
MifiiManEni m Mal(clrMan}Hi 3trlqeHfit KoMnoHeHT

AeoopMardi .

To. dcru l(oMronem AeiDopMa4ift, o6qnc,re{lrx
Ha ocHoBr seKopiB rMioreHb lHaxo4mbct B Me,L\
sin 0.26 103ao lLral lr,s.,frrBxrHJceHU ro'hu(r.
6tro BHKopncraHo 4ropifJ rv ,q"u ourHkr, ro,rHo!ri
KoMnoH€I{r aeOopMaqii [1].

Ha prcyl{rax 2 - 4 npercaa.BneHo po3troAin roM-
noHer{ln arrnrraltri. 3cr c,bHJ'ii 3c\ts / {:l rtprropri
oxofinefiifi vepexorc. 3 aHarn3]-, ftpeAcraBrelofi ftoM-

noHeHrae{ropvruiir oronncHxii vepet'ero pcroH
Moi{(I{a yMoBrro ro,{inrrn na rpn 6noKn (p}rc.5)

Ileprltl{ii 6noR oxonjroe paioH CyaeriB ra niB/te{Fv
qacrnny no.,rbcLxoi ]trr3oBxHn. A repl{Iopia-,IlHo -
fliBAeHHxn 30xir no.r!oi, rle\ir i qamr<oBo ]lisaeH-
HHii cxi! HiMe.ff ttlr. 3 rconod'Ilroi ro'rM 3opy Hr{M

o\onrlocrbcq B 1H {Hix vipi o6.,IacrL repntHLbKo'
cr.r4{qacrocri ra rerroHi'rHi 6tokl{ MoroAux nnar-

Qopi\{. Ueii 6roK e BrrtrfiYrfii 3 IIiBAeHHoro 3axo6,
Ha niBlnqHnii cxia Ha lEoi{y 6roui npoqBttlmbct
Bi,r'eMHi 3Hl{efirr' [oMIloHeHTn al,Lnaraqii tKi 3pocra-

lorL B niB{irfioMv HanprrlrKy i r$naKicrE ix Harc-
nnqeHrur nepeBi.ruy€ l0'. [IlBnAr.jcrb BinHocHoro
1\flueHH 6noat rex 1poclac B riBl{i'rHolrv
HrnprMry r loLrra, !o 1.2 l0 3a pik i cnptvoBana B

3axi,aHoMy i tiBHi'rHosax\4HoMy Ha[ptMlex
Alrari3]'ro{r{ roroEni oci aeoopMauin neo6xiaHo

3a]]HaqnTll rro Bic! crrc{eHHr € opieFroBana ''
ia\04 lra cxl4 j rHa{Ho nepeBa}o. porr{r qN}ri

BianoBiaHo opi€HroBannfi IIo fianptMxy niB4er6
mBHi'r. tllBxAKicrL a6!o,Eor HIi{

Benrvrrd 3pocrae s riBniqlrolry HailptMry- ra aoctme
-l ln_ 'a pix. a llrsr.t-s'lcrb posrsD HasnaM
nisneHHor\rv 4o 09l0 td piri. ,[p]r n 6nor.
o\onBoc reFnpir,rhlfv qrc]t{lr\ repmoprr vepe,{a i I

niBAenHo-3axi4{y qacrnHy. HIrM oxonrnolorLct
rfprropi, niB-reHHoi non6ui. 3a\rffor vrpaihr
CnoBa.r,irHtr, larlnHoi ABcrpii. nrsreHHo-3a\uHol
yroprqnH . XopBarii, Eosrili feplroroBrHlr. Ao H;oro
Bxorrnb HacrJ,nHi ripclKi cftcreM{i cxiAri Kaprurrj,
TaDn. C\iaH Anhnr,. nJxapiau B JHaqnIu Mrpr BrH

oxonrtro. o6nacr6 repu{Hcbt oi cl{,llr.reJcro(.i r

AnEriiiclKrd MixripHnx Bna,qnH. Art sroro
j\dpdiflepHi,qomrlu hovnoHelrrx aeoopvatli!{. thr
p,EHoMipno nol.plsfuorL nrB{rqHv 'rac,nHi i
3Ha)ior-srbc! B rrel(ax 5 10- j.1 pr( i HeplBHoMrpHo

porno,[ir-EorBcr B mBreHFiF cacflflri LForo 6roK! r

(l)

(l)

(4)

(5)

xtvk + rtut - xrvt yLul

xrYr + xrYt

xru.-yrvk-xtar-yrvt
Q)

xtyk - xkyl

xtrk-!)uk-x*rt+yrLtr
a=

x,lt - xt/1

-xtuk yrvk+)tkut+ykrl

2(xtyk - xk!))

v=^lv-
B Harrcaxffi piBrrqHntx Benlr.rnHrl .rj.r .v) e

npxpocrKoMn KoopAft{ar BeplllnH rpl'rKvrHlfldB 2 i 3

Bi.urocflo BeprlmHn l, m6ro xr = Xt-X,, )J = yr- y,i
r.A. Ara"rori'{Iro: 4, - Ut U, , \r = 4 I/"- ae
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Tadnuqn haveuna uafixocnet ko noHeHn dedapta4in 3eh4oi noeeprHi Ue\npa,hHot eqponu
3a pernbnantuu kwna|it CERGOP

Jvq TpnkyrHrx
KoMroHelrru AeoopMarrii

1r'10 1r l0' T.l0' A.l0'
/DiK /Di(

El.l0 3 E2.10{

I ljtb6nk/nut€ 1,36 -6,O2 6.89 9,08 ?.98 1.09 2r0,42

2 hoh€./ljub/mate -2,17 -2,14 r.05 4,15 0,)6 3.60 0.55

l sniendrs,6orl 0.56 -12.18 t2.'79 -10,45 -0,17 t.l1 -ll6)
4 boruamtjoze 0,18 0,65 0,68 0,10 0,15 0,39 ..0.29 142,65

5 gopej/snie/hutb -4,56 0,02 4,56 4,09 5,04 4,33 -0.23 90,14

6 borvjozdgrib -0,63 0,44 o.'t1 0,68 -0,15 n.12 -0,05 t07,57

1 skpl&orl/grib l,l8 -3.91 4.08 ),25 "2,3',1 3,t7 -0,91 t26,60

8 hurb/snie/mopi 5.+6 1.55 1.23 2,70 4._19 -3,16 I I3,14

9 mopi/sni€/skpl 0,31 4,t5 4.16 -0.07 3.29 -rt.87 13'.7,16

10 gope,&in/snie -9,21 -5,t3 10,64 -2.t) I 4.48 3,87 -6,11\ -15.u2

Ii skplAorl /snie 4,6t -2,r2 5,08 -.0,90 -3.49 2,O9 192,33

t2 ljub/hohe/graz o,52 -2,8+ 2,89 2,2 .r),?3 2,55 -0,35 219,8,)

l3 graz4rche[utb 0,47 -2,O1 2.12 2,34 -.0,35 2,23 0.11 218.62

14 hohe/gopenutb 2,60 0,9'l 2.78 3.31 1.44 3.05 o.2'1 t69J7
I5 hohe,&lrvgope -0,32 3,23 -0,91 0.02 l. t5 -2.08 -42.15

16 skpl/grib/uzhd -7,5 t 7.81 1),62 -t.t6 3,(,0 -4.23 t26,16

t1 gdb/jozeln^d -2.95 -3,11 4,43 1,22 2,0.{ 2,83 -1,61 65,88

l8 sttD/skpVuzhd 2,95 -1,40 3,26 4,52 1,92 r.3'7 -1,89 192,67

19 1nopiAkpVsdrc 1,69 1,78 2.46 ,4J,25 0,21 1.10 1.35 t56,12

20 graz,4rulb/mopi 4,14 3,50 -0.16 0.87 -2.62 -6.t4
2l tub/grizlbrsk .1,56 4,65 4.6l 6,ZA 0,32 5,14 0.84 184.06

22 -0,.1I o,77 0,83 I,52 l.2l l.l8 0,35 121,95

23 gra2y'nopi/disz 0,30 o,76 0,82 1r,95 t,32 0,89 0,07 55.68

24 dis/mopi/penc 0,23 o,9'7 1,00 0.75 1,28 0,88 -0,t2 51.78

25 mopi/stho/penc 7.41 -0,68 7,50 -6,51 0,51 0,50 -7,01 9),60

26 penc/stho/rdd 8.36 -5.65 10.09 -1,\J4 3.02 .8,56 107.02

21 csar/pencfuzhd -1,58 -2,6t 4.43 -0,411 -2.20 1.98 -2.46 't2.01:t

28 csar/dis/penc -7.30 -3,56 !i.12 -4,31 l.9l .t,21 77.00

29 brsk/disz/csar -'t.92 -3,39 8,61 -4.31 -2,00 2,15 -6,46 78.41

30 male/brsk/csar 1',11 1,31 6,lI -2,O4 \\,24 2,F -4.18 96.01

3t Matf/csar/uzhd 2,03 2,46 .t.19 6.15 -0.38 4.61 1.48 64,42

Min -9,21 -12,18 0.68 -10.45 -1,49 0,39 -lt,62
Max 8,16 5.46 12,19 9,08 5.04 7,98 1.48



Puc- 2. PEnoAit dmanaLtit Ha nepunapii atonneHo,.)
epexep

Puc. 3 tatoeHi oci de.lop d4tn E) na L: a nepumapti

A

Puc. 4. :lazatb+uit 3cy6 y a nepunopii oxon.uHok)
ePe:reto

,ffi:NNr17N
Puc.5. odi! nepunnpi oxorupHon i epet{eroHa

ll
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3pocraror6 !o lOJ :a prn r niBA€nHo -3axiarioM)'
nanpm.{ry @anoH ,4inapi.O. 3a xoMlroHeHmro
Bi4rocEoro 3cvBy Bemopft 3Mirlrgs ne Marorh

xapaKrepnoi HanpanneHocri i ix Po6troAin e xasnr'{wa{.
foroBHi oci AeOopMi{ifi po3rtry Mar(r$ ryronoai6He
oprFlrr1tsaffir r &rr rmi flep$arororb mBltr.rHo''oxi,6ra
i fiBAerso-cxi,rya opieFrz]lr. a ii Bl9,m'{rtr{a €

nocriiororo i JruxoEnhcr a uoxax 46 10x rr pix.

fpenn 6no( oxonmo. repmopito ic\i-qroi i nbHeHoi
Plnfnii ra yropunloi BiH oxofl,tro. A,Gniiic6rd
MiroipHi !fla,qntrr i npocr'I'dellcr ria Cxiaftx Kapnar
$ ,l,l!rpb Am rlloro x"parr€pHi ti! ott{ .A}naraat
-ma aocJD.ae eKcrpeMwin 3 uenrpa"'6Hiii qaclrsd 6no(y
Ao l0 '. KoMnofielrrrr 3qtsy B trilni.mii.racnrxi 6'!ory e

3Haln{o Mernd (2'103 3a pio nix B nilaeffriii i
opi€IlloB.trli 3 cxi,qnoMy Hanpn'ffry. B niBAeHHifi q,ac'flr-

B BUlrocHi lvrurerou oprcHmBad B flrBnelo{o-ja\i4-
Fov' Hffp"\oq irx u.tstraltosn nocffa}crh ao l0_ tla
.I1Horr-v 6noqi oo crr.rcKv opi€sroBani B niBlriqHovv i B

liBAerfloNry Hanpfi\rxrx i Aocimrorb Beiflr.nfilu 5'10 3 
3a

prK oci Do3rfif € neprcIt4trqntpHi Ao oceii c'rl{cry, a

II1BIlt[<icr! po3rny He repeBr@ye 2 10 
3 

ra pil('
Orpnald pe iln!ru rlr rirrDepDm rcr b paHiue

npoBeAeni AocnipKer{tg B Kapnam-Ean(aHcll(oMy
periosi Tan 3a pqyJrLraraMn l(aMrarii CERGOP i
la rocnLD<eHHrNn Haflpfirx1 poreurry rexroniurr
crpvftrlp Kapflcm-EanMHclRoro perioH) o]p vaHi

aoaarm lnaqels$ ax,lalruri oxonIDorcrE niBlti.iHo-
cxlalry \acruny Kapnam-Ba,rv.aHcrb(oro perioEy rr
qeflrparBny i riBAeHHo-3axiEry ,racrlfllY AiHapra [3].

AHari3]rcq{ a6co,lorxi 3HaqeHIr Kor{IloHeIIr

aeoopMaqii B nopiBHrr ri 3 pe3yrbraraMn orpxMar,l-

Mu sa npocropoBiii Mepe)fti Kap[arcbxoro reoAm{a-
vIrHoro noriroHv cnii .a\ Ba,Kr' tr oro uBtrrkocli
r$I{onlcrertrr, KoMfioHem ae{JopMa{iii 3?r pe3yrr}-
raraMn xnMnal{lr CERCOP c E 2-l pa lh vemi Hrx rir
pe3yntramMr{ cairnoBiArareMipHrx crocrep.r€IrL
ElanoHHoi vcper\i KapnalcrRolo i eo4xnaMrqHoi o
nonrroHv r B 5-lr, pal Meffijr HDk rrBrurxocI roq-
noHeHr leiliopM:,qiii Hr rep,tropii noKa.rbHoi Meper{r
-Ioxa,lbflr veper{a oxofl,To. B{x,ao.{Ho ripcLl.\
qacTrrrry 3aXapnarclKoro rn(6nrfl{oro po3rloMy, a

e r lno Hlri - ox onrno. piaufiHH] 'raLl finY 3a Kapna rrr r

rbclrr MacxBn 3axapnarclxoro rjln61{IrHoro po3[o-
r) [51. Ocla 

'6r.x 
mB lrocri Fovnor{eH.qe{bopMaurH

e Han6i'rbm iHTencrGrd B ripcl(llx paiioFax- a B

piBfiEflHfix HaB]IaM cra6inirryIorlcr. ro orpnMnHl
pilHl 'la a6co.norHoro BenrflrHHoro urBrurlrccn nov-
rcnelr? Ae(lopMaqiii, B pi3nftx MepoKa\ Marorb ro-
flaffy y3ro'qxeEcr!, KpiM qhoro inreEcrBEicB ae-

OopMrrrin 3eMHoi noBepud ni,{IBepAx)'cr6cr Aat[{Mn
reonoflqHoro xaprorPa$\TaHx, ilxtrrosor roHr Kap
nar. uj -rcilopMalni jHaxourBc, B ver,ax Bi, o l0 { la
pil( ao l,l.l{)- la pi&. OrpnMard rcMnoHetnn Ae-

oopMaqin ao6pe rcperrrororE 3 iHr.ItxM reoqri3n r-
fi{Mx non r{u. Ta( srqiJ1eE ii HnMr rperin 6Jr0I{

oxonflo€ repmopirc i MiHiManEHo]o ToBr{rfioro
3eMnoi ,!opl,t Ao 28 KM. Po3TaItryBaHI{ apyroro
6no vno,!rserbcr r paajanbHxM pornoJnov
3posraHnr roBuE{nn 3eMHoi rcpr xa repnropii Bia 30
!o 40 lc\t (pnc.6). AHanon'rHo y3.orxeHic,h qr-rx

6nordB e 3 perioHaDHoro cxraAoeom renrroBoro
noror{y Kaprraro EanxaHcErcro periofiy (pnc.7).

Pac.6. Kapma pe?ioHub ai . adaeoi
3e Hot xopu Kapnano-EanKaHcbxo,a
?eoduAatunrHe panoHwaH t mepu topii:
nonylc4oc i 3e Ho:i Kopu. [2]

Puc.T.Kapna pe?ioHanbHoi cKttodo\oi meuasoza namo-
Kv Yop\aho Ea|ka!.bKo/o pe?iotry na
pdno WaHHt mep nopii: I BoniHit iBmeHcuBxa.nD
memasoza nanoKy, jaB,rlr,tz | 2 zinotnemuai :,olti{jj
iHneHcutHacni mennoqozo nomatg, tdBnL/ 2 
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O.V Seranl, K.R.Tretyrk
RECENT HORIZONTAL DEFORNIATIONS OF THE EARTH'S SURFACE lN CENTRAI ETJROPE

FROM GPS-CAMPAIGN CERGOP
S mnury

Recont horizontal components of deforrrahon of the Earth's suface in Central Europe were computed from tlrc
results of GPs-campaign CERGOP. Charts are presented for distnbution of tlrc doformatior components within dl€

stuilieal network. Tlle values ofthe components are ("1,28 <a 1,28) l0r yar. Obtained values and distribulol ofthe
defornution componenls were compared with some sinilar iDvestigations of Central Europe area as well as witl
other geophysical fi elds.

O.B.CePanr. K.P.Tp"'rnx
COBPEMEHHbIE |OP}43OHTAJEHbIE /TOOPMAIII4H 3EMHOI1 NOBEP)C{OCTH TFHTPAJIbHOi1

EBPOIbI NO PE3YJIbTATAM GPS-KAMNAH}M CERGOP

flo pe3yrbraraM GPs-(atrrnasllx CERGOP DbFnrcrenll coBpeMeHHBIe ropn:ollTanrHlle ltoMnoner{Thl.qeoopif.lqtrn

3eMHoii noBepxfiocTlr llerirpanLHoii BspoBL npnleaeHbr cxeMH pacnPeAeteHrn ftoMnonelrr adbopMawx Ha

repprropfi{ rccnelryeMoi cerlr.3HaqeHr.t l(oMnolreHr Haxo,qmct B Ilpe,qenax C1,28 <r 1,28) 10r rorl
flpoBeAeHo collocraB,rcHr{e 3HaqeHlrii ,r pacnpeaenefiI{I (oMnoi{em coBpeMeHHbrx ,leiDopvr]rJd
nccleaoBaHl,UrM'rr€pprfopfir I-leHTparEHoii EBponH q,qpvrltM reoofilf|lecl{xMr non vlr

ON THE COMPUTATION OF THE REGULARIZATION PARAMETER

O. A, AbriLosov

(National Untue^ilr "Lrir Pl,I@hnic")

Summary Tvo pos-tibititier arc consideletlfor the .letemination ofthe leguLarizatiah paraneter an the baes ofthe

ni!closute ptinciple.

(1)

ln dre paper (Abnkosov, 1 999) tkee diflerent p ncip- .where I is the obsenalon vector, s is the signal vector.
les were applied for drc deternunation of dre reg - which is chancrerized bv the covaria ce atrix C,,.
larization p"rrcmeter rr the \adarional problem of dcl.r
processing. The equations ot otsen ations witiroii a and n is d'" norse I ed or' $'hr ch is characlerized bY the

iystemarii part lMoritz, I 980) w€re considered as covaiance maldx C ,, ' Bv using lhe slznd'lrd

variational principle (Morilz. 1980):


