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Bfl cuosxfi Ta pckoMeHAaqil

lporocoepHoi 3arprM(r{

sy3Harre{oi 3a pbHnMr

- BcmfioBneHo, rlo B 3tltvoBntr nepio! 3HaqeHH' cyxol cffaloBoi 3eHiTFOi
nepeBfiuryrorb aHa,rorit{ni laHi A,rr nira Ha BerHqxuy l0 MM i 6inLure:. Jpo6re o orriHhf clxoi cKnanosoi 3eHilHoi rponocQepHoi {arprvfth,
aHaniT{ill]lrM,| MoAeJtrMl, nporfl-oM piqHoro lieproAy;

. 
- 

_ 
p@po6ieno MoanoixoBafiy OopMyry CaacraMofiHefla, 3a ,roro orprMaHo serxqrHy cyxor cKnaAoBoi3€HirHoi rponocoepHoi 3arpaM(n !,nr nirrboro nepiory i3 cepelHboro Ksaapa .rqHorc noxror(olo 2,5 MM. rqonpx6rr.3Ho B 4 pa3n ro,rHiore, Hix 3a ruacr,rBoro {bopMyrorc. Taxa ro,rHicrr niaraepa2xeua; 3a I]e3anexHsM, l0MO4enrMU aTMocQepx;

- po3po6neHo rvoAxoir(oBaHy SopMyny CaacmMottrHeHa 4n, 3rjMoBoro nepioay, ,Ka 3a6e3ne,rye niaBlqefiH,ro,rHocri BrcHaveHHr clr(ol cxraloBoi oplr6rlr3Ho Ha20Zo nopiBHrHo 3 Kracxu".. S;;*yr.*,- 4nr iHurxx pedoHiB yKpaiHn 3orpeMa 3axi4rjoro, peroMeHly€rLc, _*onaT,i un__i"ri AocrirxeHHr,B]rBrxr ra ocHok) roBforpDBari pr4fl aeponorirunx rot4yaa|rl.
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TIOCTPOEHI{E KBA3I4TEOITAA HA PETUOH PECNYE,,II4KI4 MOJINOBA.
YTOIIHEHHOE PEIIIEHIIE MOLDGEO2OO4A

e Map\eHKo A.H., MoHuH .14., 2004

Peue$ue MOLDCEO2qq4A On, shrcom Rsa3v?eouta u a,n atui cu,zbnxr cecmu Auno nonltterrc kaoctt e nernoda pe4nnp^a4un 6 suae pe4urp^on cen*u (I ,xI.S), R Ra,tecmse ucxoorfta ota^ux
ucfion8oanna cemb. 1200 ny{Knoe Cps_Husenuposaqu, s pezuo,e Mondo1br u moiuqnquposfi H6l,t$atu.eoud EGC97 soKpf pecntfiaku. 3a patnhmahat u EeraaacurrbL\ cpas eHuA lKaranno, cemKo

MOLDOEO20q4A o'ecnequcaem mo4,tocrfib uamqpnaqrquu cucom KstjuzeouOa < t 1,,.

Quasigeod heights and gravi ! dnomaties in Motdora uea, calted here as the sotution MOLDGEO2\|1A,
trd! constructe.l in the form of (I ,xl.S 

) g tl nris sotutfon was obtained bl meafis ofthe rcg tafizrrtion methodt|m tle inw$ion of I 200 Gps_teveting points covering the Moldova ,egion and ;dilred EGG|T qaasigeoil
heights su.rcandins this arca. MOLDGEO21,1A rcgtonal eravitf freld provid$ a g;d accotuarce o! < Idecrfiererftom the conpa son N'ith indepe dent Gps-levering daa icauered oi the vhore Motdova.

nocra'oBKa rpo6neMbr r, 
"" ""rr, " 

,"*"","ru'*"fr";;;M, n rpaxrrqec*rrMn 3aaa.raMu. ,2r0t r. HacnMnmlyMe EUREF200I (r. fu6poBHnK) 6Hna nprsrra pe3onrcun, no 4amueecxoMy co3aaHxb Molen,r(fBa3 rreouaa, onucLrBaroqe.o Esponeiicxyo Beprtrxa,r6Hyro peoepeHqHy|o cxcreMy EvRs (European verti€al
Reference system) c aeur'\4erpoB6hr )?oBneM rorrnocrH. Kpoue roro, ra ieneparrno;,+ccarvo,ree tucc u IAG B2003r np[Hrro perxe'xe o co3aarruM HoBoro (noBbrmeHHo; ro,rxocrr) ruponeficxoro (sa3nreorla sMecrope[eHnr EGG97 [3]. Oaua m Eo3MoxHbrx noAxoAoB peoeHx, nocTaBneHHoi 3aAaqft _ ero ,cnoJrBoBaHfie
Bbrcokoroq,Ux rarH'rx cPs-Hr'erlFpoBaHfir r.uK aaHH'rx r*MepeHxfi, A.craBnrrorrrxx Bo3MoxHOCT6 pearrbHofo
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nplrBc4cHM rpaBrlMerp4rcc(rr peueHrn u6rcoxoii !erar'H3auuts (raiprMep, uspofrcii€xofo KBa3r|conAa llcc97)
K sedoloporliy a6cojrorrroMy ]po3Hn. OlMclrM 1o cyuec-rBeIfloe o6cror1crr,c1so. 1rro, cyafl ro tuc.l lcM. L5l).
pacnpoclparclnc EVRS a laxne clpaHhr. Kax llpnaHjrln. KlfocnaBln. 6o,rmpDr. I'pcuxr, lyprr{s. Poccrr (ra

flcknll)lclrrie liar]rnrrpaxc(oji o6n.). lioiopycc'ir. yxpanria H Mon/loBa no-Bh/rnMoMy culc re pcarnrosaro c

rreoiiro/irlMoii neur{MerpoBoii ro,rHocrr,o. Il (cnoM. yxaurull,re Ha Pnc.l ro,iHocIIr y7(c }noB.r€lBoprrcl
rpc6osarrrM (;PS ri GIS Hnycrpxx B cnytrae pxrLa 3alrrreFco$a'rrLrx OnpNr (GcoNav. l.cica. 'liimhlc. 'l opcon x
np.. cN. l6l) r'p,Muo 

'rpco6parooaHxt 
rcoAc3|r\ecrHx BUcoa 3 HopMarLHbrc

ortsocrrcrr,'ro ELr6palllloro {}r|nro(a (AMcrep!{NrcKo'o. 3 cny!ae EVRS).

Alrantr, nocie]lHfir /rocrxxelrxi ,r |lepc|r|eHHbre raneqn. Crc,ryer non,repKHyrb. qro nonobrrHii nolrrox

drali]!,rcch-lr 6Lrr pa3Rqr B l6l Ha 6a1e rat( ra3!rBaeMoil KorrrLenun l)f-tlRS (Digilal-FLMileight'Rclcrence-
Suri_ace). ocroRarHon vero.lta roreqHHX !'eMcH'oR (|l:M) rltt noLrmcrtrtq rrrkornt,,ii
rcIpephrBHoii floucprHocr" (Hci8h1-Reference-suftacc). npexcraRnn()lrreii nPa(1r!ecxx r{yco,|lro{najky1()

arnpoKcqMauun pa:rrocreii rcon*uqecr r u HopMai6HLrl BLrcor (r-e. Bhlco1 xsa'rxr'€ona) 3 €narroM xoHorlrorl
,r1crc nyHKroB GPS-HuBcnupoBasrr. PHc.l (cM. [5]) uxnrccrpxpycr rocrxfHyTHc xaee!rBel|rrbrc xapai$€p]rcrurflr
(i I aM) mKoii arrpor(crMa'lrlr c prNrhrNr Hcnonb3oBrrueM llBponcnct(oro (sa3xreo'rAa 8GC97 J:ll rur, pr^a

lnponcnc({x clpaI r] perneriBr l4l. pearrryK]rnc' o EVRS c 1o.l|tocrr,ro oxono 5 cM.

m < 10 cm DFHRS Europe

D < 3 cln DFHRS

Q.tcmornas
I . ro c- orrns lu.ni.
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c lroqHocTsro < I aM no uHQopMaufi o aocrarosHo a€Ta,16lroM a6ope AaHHbtx Gps_HrrBe,1[poBaHu, sH].rpr4
MonAoBbr x EaponeiicKoro xBa3rrreoula EGC97, opyxarcqero my,laeMll, pernoH. OrMeruM 3acob! qro Hacre,lre
rcoA$slecKor! tsyqeHltocrri B pecny6rrnxe MonloBa npeAcraB,,rrer co6oii nrruJs r€ranorx xoopArHaT rlr.raHoBoll I,'

BhrcorHoi ocHoBbr pa3nnqHor creneHl, ror{Hocrh, a MarepxarH o6pa6orox l.t ypaBHfiBaHx, floreBl,tx x3MepeHDi
npakT 'rec(x orcyTcTByor, Bbrccnlrar cerb He o6noMrnacb. TeM ne MeHee, B rrocJtelsre foaH B crpaHe co3aafia
reone3 qec{:u cerh Ha ocHoBe GPS rcMepeHxi, cocroruluu K HacmrnleMy BpeMeHn rr3 -1200 CpS nyHxroB 0_ro. l_
fo, 2-ro fi 3-ro xnaccoB, coBMeu.leHHb'x c rryHKraMlr r{nBeJt[poBaHr{r, npeAcmBrrtoxlr.lx Ha, g-]yo p*yltbratul
HrBerrxpoBoK IV xracca, 3a ocHossyro cucreMy npuHrTacrcreMa KoopanHar ETRSgg,

llocra orxa 3eAaen. Cyu.lecrBeHH6rM ornrHueM or orMer{euHoro noAxoAa DFHRS [6], n noropou
xHoopMaUnt o Bblcorax l(Ba3lrleonta nocTynxpyeTc, 3aAaHHofi, flps pet|leHnr{ o6cyxAaeMofi 3aAa,rr 6Hno nprMoe
{cnonb3oaalrre M€Tora cpenHefi kBaaparxqecxoit konroffiunx [2] c peryrrpBa{ ei I81 a,,x r rpor rorrpoeaHHr
BbrcoT kBa3xreoxaa q rlx fiHBep€xfi B aHoM,rnfilj c]ulf,r rrxecrs fia peryrrpHEril ryr^ (l'x1.5,) no xaoTrjqecxx
pacnpeneneHHhrM BArcoraM xBa3xreorA4 nonyr{eHHLtM l,3 CpS-H}iBe,lHpoBaHBr s perfloHe caMoi MoJuoBhr. a
mkx€ oretrl{arourflM p€€ny6ru*y BbrcoraM kBa3nr€oHAa EGC9? (npelBaplrrenbHo rpaHcdopM{poBaHHLrM s
Ea,''rnftc'.yrc (197?r,) cficreMy Br,rcor Ha 6a3e xopouo rr3secrHoro npeo6pa3oBaHnr ucxoAHbrx reo,qe3nqec(fix Aar)_
TaKUM o6pa3oM, nocrpo€Hue peryrrpHoro tp,rAa Anr Bltcor xsasrreolrAa c yKa3aHfloft n,lorHoofbs |,r rortHocr6to
iy'rue I !M 6luo ocHoBHbrM TpeboBaHxeM naHHoi pa6oTbl, no3BonrrcorfiM ricnols3oBaT6 B Aajf,Her{u€M BMecro
rpaa,rquoHHoro Hu8€lltlpoBaHrit npocreiuyo 6xnfiHefiHyto HHrepIIoJrtrlrlo Anr nepeBbrqncnefinr r€oae3}rqecKnx
BbrcoT B HopManLHrJe c yxa3aHHoi BHuemqaocTLX'_

HcrotrH 6r€ raHHhr€
nocKonbxy fnaBHbtM Ha6opoM HcxoAH6lx AitHHhlx) o6ecner{HBarcq[M ycnerxHoe peureHne (ocraBneHHoo

3aaaqu, 66urI aHoManHH Bbrcorhr, ofiperereHHLre xak pasHocfl reoa$nqecxnx r.r HopMarrbHbrx B6tcor, nonyqeHHbrx
Me-ronoM rcoMerpuqecKoro HxBenupoBaHyi a,rr yxe pasBxroii cer{ GPS nyHmoB, ro ocHoBHo€ BHuMaHxe 6huo
yagreHo nolroroBKe mKrx l,cxollH6tx aaHHbrx. Ilpouecc fiaemltoxxaux}r nyfl'fioB no laHH6rM pa3rl,tr]j{61)i
Kara,ro.oB ofl}|caH B Il] H npfiBen, npar-rfiqecKtl, k co3aaHfilo cneusanLHofi 6a3br laHHrx, pean8oBaHHofi B crcreMe
Oracle Database. B p8ynbmre AocramqHo rpoMo34xo, )rpoqeAypH mxoi xreBrxoxr(aqtrx
raraJroroB 66rrlr B[r6paHsr rorbKo re rryHm$, Koropuo coBMeu€Hht c nyfikTaMx GpS ft xMero,r orMer(, B CB
"Ea"1 ,rficxar 77", 'rm x no3Borr,ilo nonyqxrE ELrcorbr KBa3sreoHAa ocHoBHoli rltn r.HoopMalqr, ucnoJrrh3yeMoii B

AaHHoli pa6ore.
ToqHocTb BbrcoTrrb'x orMeroK HopMlulbHbrx BbrcoT nyfimoB oueHeHa HaMr B npeaerax 4 - g cM, yqxr6tBa,

Heo6xoArMocr6 BhrrB]l€Hr.rr Bo3MoxHlrx rpy6E x orun6ox oroxAecrBneHxr, 6una BbrnonHeHa 6paKoBra qacrrr
nyHxroB xax fl).reM ucnorB3oBaH,{r sa nepBoM grane MoIeJrH rjlo6anbHoro rpaB ?aqxoHt{oro non, EGM96
(360,360), mx u c noMorrrLlo (Ba3fireorAa EGG97. B pBynhrare 6lrn nony,res xroroFHi Ha6op M3 1200 cps
nyHffoB! xMeournx ,,| reole3xqecrxe [oopAxHaT$ n HopMartHLre Bbtcorhr (c npfiHrrofi Aa,tee cpeAHeil lo,lHocrbro
^-6 cM), a 3Havtl, lr Bsrcorll xBa]I{rcoflAa (cM. Prc.2). JIp,.3roM AononHoTenbHae qacft mxxx nyHKroB (B
(orfiqecrBe : 30) c rcBecrHHMrl lropMa,rbHbrMx BLtcoraMlr (cM. pxc.2), 6bua oro6paHa arr npoBeleHfi,
HflaBucl{Moro xoHrporr, fuyrHMx cnoBaMx, nocreAtsxe ne Bxnrcq }lc6 B o6pa6orr{y.

OTMerrM 3rech, rlro cpaBHesn€ 1200 3HaqeHli Bhrcor xBa3a.eo[Aa c rfraBuMerpn,]ecKxM penleHneM EGG97

[3] npfiBe"lo (anr o6pa3oBaHHHx pa3Hocrefi) r( craHAaprHoMy y(noreHnrc o:10.2 cM k cpeA]r€My yxnoHeHu]o = -23
cM, yrr0TLrBar rm OaKr (cM, [3]), qro nplr nocTpoeHuu KBa3fireo[Aa ECC97 B xaqecTB€ t{cxoaHot rcnonb3oBaracb
EBponercxar sLtcmHa.' cxcTeMa UELN, xoTopa, cBmaHa c AMcrepAaMcftrrM rbyAUrroroM, a B xa'recrBe BbrcorHon
cscreMhr Pecnyorxxu MorloBa rpuHrm cncreMa "Ban,rfiicKar 77", ro yKa3aHHoe BHlrj€ cpear{ee yri,roseHfie 23cM
MoxHo o6brcHur6 qacrxqHo fiMe Ho orMeqeHHbtM o6crorrerbcTBoM, B raKofi clrryaufifi Anr 6onee coc,rorrerLHoro
cpasHeHxff aByx peanr4alqai {Ba3xreoxaa uenecoobpa3Ho Bocnonb3oBarlcr npocretr!xM npeo6pa3oBaHreM
reoae3xqecl(sx .uar [7]:

(1)

rae B HaueM cnyqae 6aps afioMannr abrco.rH, HaiaeHHar no pe3y,6raraM GPs-nrBerupoBaHrr; 4Eccr7
afioMzurxr sbrcorbr, Bl,rqtrcreHHiu no Mole,lll,l xsa3nf€ortra ECG97, &, q v & xopoluo ,3BecrsE e napaMerpu
cABxra, IraxoAr{Mbre B Haur€M oryqae Mem{oM Ha Merrr,uux Ga,lpaToB rr3 oep€onpeaeneHBoft cxcr€Mlr ]200
napaMerpxqecK'x ypaBneHxfi (l) c r?eMr HeBBccrHBrM &, a I li. BLtnonHrrB mryrc npoueaypy, MoxHo Hairl, B

peyJrLmrc npeo6pa3oBaHHbre anoM?n|]|1 BBrcofb.

qo,s = e j,rj(jet +SxsinSc6t +StsingsinA+ &cosS, (S=90. 0),

E f,'.,',,. (,.,... - & \ in s 
"o\ 

I + 6, \ in I sin ) - 62.os s. (2)
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Puc. 2. PoenpedeteNue rcMepeHMt aro anui sbtcon no da4\dt GPg-Hueen po6'tH1tt:

L- tty,l<,fibt 0-2o xnacca; Vn- ttyH.nbt 1-?o uacca: | - "yuKna 
2''zo Ktacca; t - nyxKmd 3-?o K'acca:

4 nylnnbr HaaatcttNozo cpoBse ut

flocre cpaBHeH[t 1200 3Haq€Hnfi 1e* c eH. B nmre 6uno aon] reHo - npn HyneBoM cpeAfleM' a raxxe

MaKCfiMZUTDHOM n MIiHI,|MaI6HOM yKnoHeHrrx B 37 cM ll -38 cM' comBcrcrBel#o' - CTaHAApTBOe yKnOH€Hne 69.8

Ta|CnM o6pa3oM, tpIrBereHHHe BHIrIe peynsrarbl asyx cpaBHeHxtr fipxBoAtr t( BtiBory o trocmroqHo B6lcoKoll

IoqHocTs (-lAM) npeAcmsieHt,tt 3BaqeHni (cPs c noMoulblo EBponeficxoro KBatlrcoxAa ECG97 B [eroM I{ ero

MoA[OlqxpoBaH{ofi sepclrti (2) B oco6eHHocru. nocneaHee nprseno x Mblcnn o HenocpeAcrBeflHoM Blc[loqeH 'l
enarenrr fff"7 , orpyxa,ou x persoH MorAoBu (cM. pltc.2), B .rxcro ficxoaHofi "t,t3MeprrerLHor" nHoopMaqxt

Hapr,qyc1200aHoMarlttMrlBEIcorH6ps,o6ecnequnarreucaMr'IMAocmroqfloBblco(oe(aqecrBor'3yqaeMo[

f/"frnn " 
no.putnu*"rx perxo'ax pecn)6nuKn. owerliM raKxe Hyto cyuecrBeHl{yro rpuql4'y noro6Horo

notrxoaal B stulleM pacnoptxeHun flpaKnrqec(t oTc)'TcTBoBaI|,l HaaexBble rpaanMeTp{qeckne aaHHHe c

Heo6xo,[lrMoli reranmaqHi, oKpp&loqxe IsyqaeMbl& penroH'

Taxnu o6parou, Huxe 6unn Hcnotr3oBafiH c,eayroque Ha6opbl aaHBUxi (l) - 1200 3HaqeHen 6Ps'

tlony,reBHhrx l,|3 aaHHHx CPS-H]rBenxpoBaHut c npxHuMaeMofi cpeAHeI ToqHocrf,lo tx onpeae,lreHrt o=6cM; (2) -

Moar{OnurposasHLle aHoManelr BHcor fio{r, erponellcxoro xBa3ttreol{Aa EG697 na rpuae (l'xl 5')'

orpyxaroqero t'3lqaeM6r{ perloH Mon,aoBbl, c npnR]tMaeMofi rocHocrbto tx onpeaen€HHt o: t ocM

:i:. i..i'+l
+;+'.i!'{

:{#
14.-+-t4+
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P$ya6Tar6r nocrpoeHne r$a3HreonAr MOLDGEO2o(HA
llocl(onlKy uer6rc laHHoft pa6oru 6uro flocrpoeHhe r(Ba3kreorAa Ha pe {oB MoraoBhr c roqHocr6}o <l aM

anr ero noc,rreryoqero npafirrqeckofo ncnorh3oB&Hr,rx c np[MeHeH{eM 6,l.,Iu8eiHofi nHTepnonrqrt! ro Bce

Buq||Uleutit 66r.nt cBnaHbI c yxe npoBepeHHbrMx pa3MepaMH rpxAa (1'x1.5'), AocTa8rrrcurxMs seo6xoAriMyo
MemaoJlorMqecxyo ToqEocTb flolo6Horo Memaa, HanoMHlrM, qTo B cooTBeTcTBHB c nocneaHr{M

(peroMeHAoBaHHbrM raxxe B t3l) nrc6aq 3aaaqrar 6ysK\na Z(x,y)=Z(X(x),Y(y))=Z(X,Y)nocae
00eo6Da303aHHt

X =(x_ x,)t(x, _ x,),
paccMarpHBaercr BHyrpfi eanHErrHoro xBaapara

[0<x<1],

Y =(y- y,)/(y,-y,).

t0<I<ll.

(3)

(4)

B sroM cJryqae Z(X,Y) uoxer 6urt npeacraueHa c onpeA€nelHofi roqHocrlro B Buae

Z(X'Y) = ao 1a,Y t' a,Y + arXY ,

rAe rM€ror Mecro c.nelJroune BbrpaxeHnr nnr KosoQuuxeHroB

ao=2,,a,=22-Zt,a2=Zo-2,,a.=2,+2,-Zt-Zo, (6)

npnteu Z,"Zr,Z",Za - 3aAaHHr€ 3Haqelhr Z(X,Y) a 4 ynaxpaztoMepHoro rpxaa

zt = z(x,,Y,), Z, = Z(XyY,), Z, = Z(XTY,), Z4=Z(Xt,y). (7)

C ToqKfi 3p€snr sepaBeHcT8 (4) MoxHo npxHrrE Am o[peAeneHHocrr

z, = z(0,0), z, = z(r,0), 4- z(t,r), z^ = z(0,r), (8)

nonamr, qro nepBat mqxa (X, , { ) pacnonoxer:a s Haqa,ne O nprMoyronbHo; crcreMl xoopnnHa r Lf ecnx

HyMepauu,l roqek BHnorHeHa nporn8,iacoBoit crpe,Ixx.

TaKUM o6pa3oM, HauixMtl pa6olxMx $opMyraMlt Anr oporHo3a sbrcor KBa3ureouAa (=Z(X,y)
craHoBrrcr BbrpD(eHlrr (3) - (8), ecar s]raqeHur ( rl3BecrHbr Ha npfifirroli cerke (l'x1,5'). BHqucrrB 3Haqefir.tt

(io[o, no Qopuyne (2) B npnMoyrorlbluxe, c rpaukqtBrMrl flapa]tnerrMlr x MepHAnaHaMx, trpeasras,leHHlrMu Ha

Pxc.2, M6r craBlM Aanee 3aAaqy 3aMeHH (io{" ua nexoropure ero Apyr[e 3eaqeHnt 6 B rex xd ro" 
'{ax, 

xorpoe

co acoBaHbl c l4MepeHHblMx BeIrqtlHaMY (aps ll yAaIeHH npelsapxrenbllo lr3 pertroHa pecny6nfiKlr,

orpaH 'reHHofo flpuRrrot Ha Ptic,2 rpaHuuefi. Arr cocrorrer'rbHocrn pa3Hoo6pa3H$lx ,||.rcreHHbrx cpa!{equi nocte
yKa3aHHofi 3aMeHH ocHoBH6rM BHpaxeHreM a,rr Bc€x BLr q crreHr 6 craHoBu, cr UHT €pflonrqxoH ar OopMyna (5) Ha

ocHoBe raxoro xoM6MHfipoBaHHoro rpxaa uz (ffin, eoxTyz Mo,'loBu 11 ]HaqeHrrx 4 pacc,{uraHHlrx Ha ocHoBe

laps 6qyt11pu MonaoBt t.

B ocsoBy npaqrroro Meroaa pac.rera 4Ha 6a3e 4aps BH)'rpn MonaoB6r 6Lu nonoxeH MeTo! perynrpKaqrrx B

coorBerc,Buu c [8], xcnorL3oBaHHbrii B paMGx Ilrupol(o r{3BecrHofi npoueAypH "Remove"Restore" c
aononHxrerEHLrM yroqueHneM l(o8apuaunoHHoi oyHnqrr.

Ha nepBoM 91ane Ha ocHoBe 3HaqeHnt aHoManut BHcorbr 6 6Enx o6pa3oBaHH pa3Hocrfi 6+q 6EaMr6, rre
Br,rcorbr rca3nreonaa ercM% 6brru BBrrrrcreFH no M9.!eru EGM96 (360,360) Ao 360 nopraxa H creneHr

BKnrcqr.nenhHo. llocrpoeHrle 3Mnep,fiecKoli (3KO) u aBanxrnqecxoi (AKO) r{oBapnau}oBHrx {byHxqrfi 5q 6uno

BLrnorHeHo Ha BmpoM 3Tane, ,4anee, MeroA perynrpmaqur, 6Em Hcrronr3oBaH l/1r nporHo3a 6E fi ocraro,{shrx

3HaqeH[fi 649 Ha paBHoMepHoft cerrc (l'xL5').
Ha c.reAyrcqeM uare 6Hno BbrnonHeHo ).roqHeHre 3(o x AKO Ha ocHoBe mnbr(o nonyqesHoro Ha6opa

aHoMarrfl qrrLr rrxccrs, l{a nocneaHeM 3rane 6bln BHnonHeH nporHo3 3HaqeHHfi t4l, 6Ag Ha paBBoMepfioi cerxs
(l'x1.5') t' E6rnonHeHo BoccmBoBneHHe xBaf,Hr€oxaa 6=61+leou* H aHoMairii cHnbr rflxecrlj
Ag=dlg+AgEGM6 na rIPnHrroM tpnAe.

TaKUM o6pa3oM, B psynbrare npnBeAeHHofi Bbrrle nocteAoBarerbHocrn BH,rHcneHftil,6brlo nonyqeHo

peureHue MOLDGEO20O4A arr Bbrcor KBa3ureonaa n aHoManxi clr,qH T'xecrx Ha perynrpBoM r?fiae (l'x1.5').
Pric. 3 unrccrprpyer Bhrcorhr |(Ba3rreonaB MOLDGEO2oo4A, a Pnc.4 - none aHoManyfi c0rbr fixecrx. 3aecb

creayer orMerrrb HecoMHeHHo 66n6uryrc aeranr3aurrrc peueHlrr MOLDCEO2004A, Hexern |tBa3nr'€oxra ECC97.

Ta6nrua I AeMoficrlupyer ocHoBHLre cmrrcruxx noryqesHux 3saqeHufi q x Ag B peruoHe MonaoBhr.
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Ta6ru4aI

CmflcrBK|r (u Ag, Mfan

Mr{Hr.rMyM

CpeaHee

CmHAaprHoe yE[oHeHne

28.86
33.61

31.50
L07

-29.82
36.49
'7 -40
12.ts

Puc.3. Aqo^aanuu saconbt 4e coomeenca.u c peaefleh MOLDCtu2004A (Boruquu npo^edeqd ,lepg 0. I )

CTarHcr[K[ Bl,rcor Kat3tr€oue x aHoMaJt|rfi clttLr rflxccI',I MOIDGEOAN4A

3aruttoqel|lfe
TarrM o6pa3oM, peu€Hxe MOLDCEO2oo4A 6Hno norrfreHo B pBynLTare nporHo3a MeroAoM

peryirpr.Bauun aHoMairafi Bbrcori{ 4r0orA n aroManri orrH rrxecrn Ags^ no BMepe H[,lM BenrqnHaM 4aps

BlryrpM pernoHa MonaosH (P"c.2) H6 paBHoMepnyo cerKy (l'x1.5'). llocre 3aMeFH sa,ruvrx (ffi, etyrpu

yKa3axHono pernoHa HerrpasnnhHofi OopMH Ha 3Tli xolue:xareru.r fima 6un cosrasreH KoM6rhllpoBaHrrEtfi rpxn
(l'x1.5') aHoManr* BHcorbr 4 noKpHBarourrf, Bc|o o6nacf! c rpaHxt*GrMx napannenrMu I MepnAraHaMx,

npeAsraBneHHHMr{ $a Prc.2, anr nocie4nouero xrfiepionnpoBaxn BArcor rB4nreonla € = Z(X,Y) ,"-. 
"a

ocHoBe OopMyrH (5).

Anr cocrorrenLHocrn pa3Bm6pa3H6rx 'ircneHHHx cpaBHeHrfi xoHrponL peyrgTaroB BErnorHrrcrul llb
nyreM cpaBseHnr x3Mep€HHbrx r nHr€pnorspoBaHHbrx BHcor r(Ea3rir€orla- Takar npoBepKa 6bma cAenaHa, B
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nepsyro oqepeAh, Anr 30 crrraftEHM o6pa3oM BH6paBHHx mqek, kompbre 6hnu npxHrTbt 3a KoHrpoJrhHbre!

nocKonbKy He Dcnonb3oBrurxcb npr nocrpoeHnx peureHur MOLDCEO2oo4A. Poc.s srrocrpupyer pe3ynhrarEl

cpaaEeHxr Bblcor &Ba3fireorua (noJryqeHHbrx x3 cPs-HuBenl,|poBaHfir) B lrex 30 He3aBucxMux lo'{xax c peueH[M
MOLDGEO20o4A. 3aec6 c.neayer cp&!y xe orMerrrb anbre BenBrluHLr noryq€HHbrx crar|rcrlrxt cpe!fiee
yKJIOseHUe COCTaBIteT BennqnHy = 0,8 cM, a cranaaprHoe yKnoHer{ne = 2,6 cM. yq&TbtBar 3m o6cTorTen$cTBo,
no,qo6HHll recrrrpoaaHne g3MepeHHLlx l| riHTepnonfipoBarrlrhrx BBrcoT kBaarrreonAa 6uro BEtoolHeHo AIr Bcero
Ha6opa ricno.,rB3oBaHHbrx 1200 nyEKmB CPS-HHBennposaHIrr, r{To nprBeJro x cre!}loqne crarllcr}|KaM: cpefitee
y[noHeH],e cocraBnreT -reneph Ben[q]rHy = {.2 cM, a cm8,lapTHoe yxnoHeHle = 6.9 cM. flpx 3ToM ocmerc, oT 30
Ao 50 "coMHnrerhHHx nyHKrcB", 6par.oBKa (oTopblx npflBoAr{T |( cmHAaprHor\{y yxroHeHuro oT 6 cM Ao 5 cM.

Puc.4.AHo anuu clutt nl"lcecnx Zg s coofusemcqtu c peueH e MOLDCEO2q04A
(l8otuwu nposedeHa lepa s,vf.Lt)

HecMorpr Ha npeABapB-renbtrHF xapaKnep AaHHofi pa6oTH, no3BotnBurefi, reM He MeH€e, He TonbKo ymqsl,,rE
pranoxaj|bH6rx oco6efiHocT€fi aHoMargfi Bf,rcmH x arioMarr{fi c[Jtbr Trxecm B perloHe MontoBLt, Ho r pa3peumb
noc,a&'reHHyK, 3aaaqy nocTpoeHrt Bhrcor kBa3ufeo aa c TorrHocTbo < I aM, cTaHoBnrcr r€nep5 oqeBrlfiofi Ka|(

uenecoo6pa3nocrL, mx n H€o6xoaHMocrL lononHnftnLHoi npoBepr(l.r praa xcxoAHbrx nyHxroB CPS-
HnBAnliDOBaHnr C qenhto noBbrueHrr ToqHocar Moaenu xBa3rr€oHAa ao B€nugnnbt -5cM. yKa3aHHar mqHocT[ - c
yrreToM oruu6ox onpeAeneHnt r€oABlrqecKoi BbrcoTH MeT oAaMr GPS - no-BlrAUMoMy, rBJrreTc, flpeaer6Hofi lJrt
pzrccMoTpeHHorc p€fnoHa B ct) rae Hcnonb3osaH[r rBHo npeo6rararcu€rc q]rcna nyH(mB reoMerpfiqec(oro
HxBenvpoBarr r IV l(J|acca. npoBep(y flocreaHero npeanoramercr BsrnonHrr6 Ha ocHoBe He mnbxo yBenxqe(0t
r@Jrfittec?aa xcxoaFHx [yHKroB B cneAcrBl.{€ npoaonxeHtr pa6or no cryuleHnrc HaunoHan6Hofi rEolBr.rqecKofi
cerH MonAaBr.rx, Ho x cnoJr63oBaflkn 6olee crpomx KpxTep{eB ,x 6paKoBrfl r, yqera ToqHocrfi oux6ox
onpeaeneHnr r€oadrqecKofi u HopMansHol BbrcoT,
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Puc. 5. Paynbnanu cpa'trcHut u epeEHbtr u ltqthepnonuposa4 er anan'atun ebtcond lpai4ocnu daHbt u cMl
e 30 koqnpo'bHat (Fetueuctl"dr) noltKar
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'PEMAHarrioHanhHxn yHiBepcur€r ' Jl bBiBcrKa norirexHixa '

IIPO IIEPETBOPEHH TAPMOHITTHI{X KOEOIIU€HTIB TEONOTEHIIIAJ'IY
TIPI4 MAJIIIX IIOBOPOTAX CI,ICTEMII KOOP,UI,IHAT

A Mapee\Ro O.M., flpej'a H.n.,2004

Ptccttompeu aonpoc cmpozozo ,tpeoaryosonut ?ap onu,leckrlr xoeb$u\ueqmos zeonome lutut om
sada no, na Qurrcuposa BlM tnox! cucme$N xoopdu am k fiekomopoi fr6Koi cucme e . 3alaqi peue*a 4
3a krjmo cule dlu KoefuQuque$moc 2-eo nops ro c ucnor$oaa4ua lo.tosw coJtpi6enw nlnesebr arcla

deguumop$oi qacma heBopct ufiepquu ,ua4emu, qnto npugodum k npocno, J arzoputrln! ux npeoapatosaaut,
ocHoga ttotry tta ucnonbjocout a opmozonratbAbtx fiampa4 dnt cluqat kouequ\rx 6ptqen4ir.

The gotous tra slontutioh ofhumonic coelJrcients oJthe geoptentlalftuht thefixed at giren epoch
relemcelrume to sotne close slstem $'as considered. This probkm 

',g'r solved in the closed Jorm for the 2a.l
degfte hamonic coefricimb vith additloaal conditton to sore zero tice of the rleviato c put of the planet,s

tensor of ine io th&t leoh to a siryrle algorithm of the tronsJonnation based on the use of odhogonal rfiat ces in
the case of finile Ntolions.

IlocranoBKn npo6neMt{ Ta ll 3B"BoK 3 BarcnHBnMn ssyroB Mn ]aBAaHnqMr, 3HaqHe ni,qBxureHHt
ro{Hocri Jra3epHrx cnocrepexeHb uryqHnx cy[]"rsHKiB 3eMri i 3arryc( [oBUx cyny,rHr.rKoBux Micifi CHAMP i
CRACE (Ha op6irr 3 Bncororo B 250-300 |(M) nprcBerlr ocraHHiM.racoM !o niABxur€Hoi yBarx BdHa,reHHr Bapiauii
3 qacoM mpMoHiqnHx Ko€oiqi€HriB reonoreHqiany ra ix BilnoBiAEoro reooi3H'{Horo rpakrysaflHr. Bsaxaerbcr Bxe

BcmHoBreHuM OaxroM MoKnrBicrL 3naxoAxeHxr Bapiauii HopMoBaHxx mpMoHi,rHrx xoeQir1ierrriB ler",,Sr,,t
reonoreHqiary 2-ro noprany 3 piBHeM ro,.rHocri l0 !'z, 

t0_'3 ra naure (ala. tanp., [5]). npar(H,rHe Bnr{aqelHr rarux
Marqx BeruqxH! o6yMoBneH x pi3HoMaHirHHMfi qxBsl.r(aMr! npeAcraBrrrq npnpoaHo, HoBi fltaBHueHi srrMorx ao
arropnrMiB, uro Br.l(opucroByrorhc{, i Heo6xiaxicrL BxrsaFHr crporxx rsopift AJt, yHlrrGeHfi, BrlrrxBy
HeMoAenboBaHnx eoemiB. OAH}|M 3 raKux eoekriB Moxe 6)Tn HeAocmrHbo ftopemHe nepersopeHHr xoeoiqiefiriB

Cr,,,S-r,,, (rKi rpaAxuifiHo 3aaaor[cr B QincoBaHifi Ha sr,6paHy enoxy cucrcvi siariKy) npr noBoporax

roopaDHarHoi g,creMu, oc(irr6K rapMoHi,rHi xoediuiellrH 1Cr,,,Sr,, I ^,r;uroft 
cBoi 3HaqeHHr npx ,jHifiHxx

neperuopetlHrx 3anexHoi BiI qacy 3eMHoi cHc reMr.r xooplliHaT,
A8a,li3 ocraHHix Aocni,qxeHL ra HeBttpioreni !aAs'ri, tK Ao6pe BiAoMo, (AUB., 

'{anp., 
[3]) e rirrKft ABa

pi3HoBfiA0 (oMyrarrlBHrx noBoporiB, nepuHt 3 Hnx € recxjH,reHHo Ma,ll{ii noBopor. Apyrfii - cKiHqeHHnil

noBopor HaBxojro OixcoBauoi oci. 3ayBaxkMo, xlo Oamr,rHo riJrLns nepuxi Brnaaox
noBopory npx neperBopeHHi rapMoniqHux Ko€Oilieurio 2-ro nopr,qKy €aMe i Bx(oprrcroBycr6cx B creqranbrrnx

3aAaqax cyflyrHrrrrcBoi reoAe3ii 3 nplrnyureHHrM Il, 4], qo xoopAnHarHa crrcleva X' y' Z' e 6t?r3!lf.olo Ao XyZ m
Manorc pi3sBueroz-Z'B opieHmqii TperBoi oci ,qo€6rrcEkolo nicnr noBopory norrarKoBoi crsrEMlj KoopanHar

-ao xooparHarxD' y' cepe4Hlofo nontocy

B laHill po6o.i po3rnxH)'ro Meroao,rodqHo crpornn niaxiq neperBopeHHr rapMosi.rfiqx ro€oiui€HriB 2-ro
nopraky r€onor€Huia,ry Bia 3a.qaHoi sa OixcoBaHy enoxy crcreMfi xoopArHar ao aerkoi 6nu3bxoi crcreMt
(HanpnKnaA, noB'BaHoi 3 Bicclo +irypn nraHeru), ,(a "ApenQy€" y'{aci no BiAHoueHHro Ao noqarxoBoi. 3alaqa
po3B'maHa B 3aMI(H)'roMy BUUItlri ,tJri rapMoHiK 2-ro noprAxy 3,qoAaftoBoro yMoBorc Ha 36epexeHH, HynhoBxM

cniay aeBiaropHoi tracrxHx reH3opa iHeprril flnaserft (rxa 3a6Bneqy€ 3raHFi opieHraqii fioro ronoBHnx ocei
iHepuiD, qo nplr3soAltrb Ao Aocr'alrHbo npocToro ajlropnrMy, 3acHoBaBoro Ha BfixopucmfiHi oproroHa.Jr6Hu)\

Marpdt'lb.s,u Bena,qKy cniH.{€Hrx obepmH6.


