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ot pedeiexut hayt empos pe$epe q\oi cucme l troopduuam dnt meppamopuu ykpawtbr.
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IIocraBoBr$ ttPo6noMrI

3ara,rBHo3eMHa crlcreMa l(ooprnl{ar , tKa 3pearboBaHa cyqacHllMx cynyrHl'lxoBrlM'| TexHoJrorltMl'l ,

ue uoxe :auinutl icttytoqux reo.{e3uquux peoepesuHux cucieM, Halrpnxnaa, CK42, ocKinbKt,l BoHa e

reoqeHrprqHoro, a, orrr(e, KoopAltHart qiei cllcreuu 6yayr6 Bi,(pi3Htruct Bia (oopqltHar reoae3tl'lHlrx

perbepenunrx cucreu ao collii i6inbule MerpiB. OcHoBfioF npo6neMolo npr arpiuelui nfiralHq npo

BBe.[eHE HOBOi reole3lrrrHoi pe{epeltuHoi cncfeM! xoop.axHaT, t(a 6 6a3yBaract Ha cyqacHlrx

reo,qe3xqfinx rexuo:rorirx, e 36epexeHHt icHyloqoro kaprorpa(bi'{Horo Marepiiuy npll nepexoai Bia

icHyroqoi cltcreMu ao HoBoi ctrcreMLt,

A||anit ocrarflir Aocni.uxefiL i try6,rl{l||itr

y [6] coopMyn6oBaHo roIIoBHi BI{Mor[ ao crDoproBaHoi cynyrl{t'l(oBxMx pa,qioHaBil'aqifiHHMn

cncreMaMr reon$uqBoi pe$ep€fiuHoi Mepexi i BkasaHo, qo "(tac qHi" cxcreMl'l (oop.qxHar, B ToMy

.rficni i cucreMa CK-42, He MoxyG 3a6e3neqmn oaHo3Haqfioto nepexoay ,Ilo 3arar6Ho3eMHux peiDe -

peHqHrix crcleM qepe3 phri rexxonorii ix orpfiMafist B4tocepenHc BIEIJaqeAH, napaMerpiB

lepeTBopesHr 3HarrHo ycK'IaaEloer6ct o6craBnfio6 nesianoei(rocri loqHictllrx Mox"ltBocleh cynyr-

rnrorux ruvipnratl i tricrlo icH)'lo'lux reo,a4uqHrD( Mepex [l] Heo6xiuHy roqHictb MoxHa aoctrrll
rinbxu npn anpoeagxenxi qnacuoi reoAstqHoi pe(pepeFuHoi cxcreMt (oopAxHar, lllo oallo3Baqfio

noB't3aHa 3 3aftuILHo3eMHIrMn c{cfeMaMl [4].
3aratbBy cxeMy BnpoBa,lxefiE cflacHux cflcreM l(oopat{Har rJIt o6Met(eHux 3a pGMipaMH

repr.rropifi p@rnrHyro B [5], .qe 3a3HaqeHo, llo Konu Ha nyHKrax reo.qe3uqHoi Mepexi. koopAxllalll tlclx
Br4EaqeFo b GPs-cnocrepexefiE, € Ei,loMi nfiile ,qaHi npo Bi.qt neHHt rlpeuoelorux ninifi a6o.laxi npo

Bllcort{ reoiaa ($a3ireoiaa) Bi,qHocHo noBepxHi 3aratblio3eMBoro erincoi,qa, To Mo,Ga orpuMarn

(3MoaenoEarn) quctoBi 3Har{eHfit napaMerpiB opieHTyBartrt enincoiaa KpacoBcrKoro, ,I(l,Itr 6Ir

Hafireaue niaxo,&rB ,!o oiry?ri aeoiha B Mexax reptropii yryai'Hlr .

npm€ Bn3ra.IeHHt onftiualrrux naparuerpis opi€HryBaHE etincoiha KpacoBct(olo ra BcraHoB -

.,IeHHt reoaefiqfioi pesepelruHoi cllcreMft I(oopPIHar qa ix ocEoBi Fe Moxe 3aqoBoJrEHtrt norpe6ll

lonorpa4o-teo,q$lrrHoro m cyMixHlrx 3 HIrM Enpo6HuqrB, ocxinru nosa "onfl'lManl'Ha" ctcreMa

(oop,qrHar 6y,[e Bi,qpi3Htllcs Bia iclrj4oqoi cncreMu CK-42 B ntaHoBoMy nonoxeElri aecb rla 30 M! IrIo

He Moxe BB&karrcr npl'fstrHxM [3]. BIrMon ulo,qo rcoa€SfqHoi peoepeHqHoi cllcreMrr xoopnmar,

tKa 6ll Farl(paqe 3a6enequna po3B'fiaHHt 3a.aa'I c) racHoto ronorpa(bo-teoaguqHoro Bt'tpo6Hl'lurBa,

po3rnrryri B [61.
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HeBtrpirtreEi ntrTaHs, scraHoBJreBfl ,
cysac{oi p€4epefiquoi cxcreMn KoopAuEaT Ta nocTaHoB(a 3aBAaHEq

A,rr 3a6e3neqerfi, Bka3a'rx Br,tMor, 4 oco6nnBo! BrMorr{ ulono onrr,rMaJ,r'Horo ,,aonnxe Hrr r{oBoi
reone3rrqHoi peoepe8qHoi crc-reMn Koop4tnaT Ao icHytoqoi peoepeHqHoi cucreMn , Eeo6xilHo, rqo6 3api3.dtl\tvu Mi,Ni,LHj, rKi e Bi,qxuneRHrM, DeperBopeHsx noop,q Har Bia icr),roqG peoepefiqHrrx
xoop4fiaT, po3paxoByBajrrict llonp{lBr(]j ao oTpriMaH[x onTuM{urlt{ux DapaMelpiB OpieHT}tsaHq, . OcKinB-
Kr,r Bka3arri pi3Hlrli MoxEa oTpnMal]l Jrrille &.Lr Ttx rryt{xTtBr Ha,Ktx IlpoBeleHi c)myrHr,rkoBr cnocTe_pexeHHt, a qe cTaHOBIjTb He 6i"rrne 10 o/o Bi! 3ara,16Hoi kijhxocri rryHKriB AepxaBHot reo!$rrqHoi
Mepexi nep'oro n acy' To' oareBUAEo, rlo o6iiiT'cr ryr 6e3 ix'Eoro Moa"n,o"""r"--1" 

""r*"u,V cratri raeelena MeroArrRa npoBelerfi, MacEe MoAeJrroBaHH, napaMeTprB neperBop€gB,
koopnriHaT.

AnBTepHarnBoo &racH.rHoMy Merorrry BnpoBa.qxeHH, reole3rl,,Foi pe$epetqnor ct cr€MI' .repe3
BCTaHOBJTeHHT Br.txi,qHtx reo,qe!.rHrrx naT Moxe 6yT[ cyro vareuamvuai 

- 

nepexia ao nokanBHoipeoepeHrlqoi cxcreMri rrepe BU3HaqeHH, lapaMeqrie nepemopexxl uix IBoMa cucreMaMx xoopAtrEm :reon*u.rHo6 peoepeHqHoro i 3aranEH@eMHOrO .

TexHonorir BcraHoBrreHHr reore:llqHoi pe0epeHrrxo.i c{creMu Koopar.rrar rn,rrxoM Br3FaqeHH,
napaMerpiB neperBopeHH{ r(oopAuHar non rae B Hacq[rHoMy [6]. Hexa, 3aran6Ho3eMHftjl enilcoiA
3a,qaHr.ix po3MipiB (a, d) BcranosreHr.ti BirHocHo 3eMHoi noBepxHi Tan, uo Bicr o6epraHH, iioao36iraer6cr 3 eiccro o6epraure 3eMni, a qeH?p elrificoi,qa, ri.qnoeilEo, r uerrpoM inepqii 3ev:ri. _{xrqorenep 3MrHrMo QopMy j p*Mipn enincorha: exBaropian'Hy linricr ua ee.nrvrxy da',, a vLtrcueuut ta
BeJluqrrHy dd, To, BiATOBiAHO, 3Mitrr6c{ rIpI' rI60My i reo.qe3ll,{Hi r(oop,qlfiarr,r B,L,H BC]X TO'i.,KnpocTopy, npoTe nprMor.l,TFi (oop.qr.rHaTt X,y,Z r\ux,ro.!'or< 3ajr,llxaT6c, nonepeAHiMr{, ocKljrlxti He3MtH[Jloct [oJ]oxeHHt ocei KoopIrlHar ,

3litcHllBrir lapa,renERe 3MiEeFH, Bxa3aHoro enincojAa s npocropi pa3oM 3 ocrMU KoopAuHar BHatprMi ioro onrlMa,lBfioro Ha6ruxeEH, Ao Bu6paroi ninrlxn norepoi 
""oio", 

orpu"u""o oo.qur*o"i3MiHu reoAellr.Intx KoopAUEar. 3MiHrr;cr r{a qei pa3 i rprMoKyrEi (oopArBarfi Bci; ToqoK (BHacnuo(
lepeHocy noqaTl(y (oop.qruar) ra renuvuru Dy,Dy,D2.6awvnuo, M, oTpuMa,lu noroxeHH, nyHroiB
B HoBifi pe4epeFuHiii cjicreMi Koop4urar. Bxa.:asi no,,roxesnr Moxsa o6q[cnur].t q€pe3 napaMerpu
nepeTBopeHHr Arir reone3HqHoi Mepexi, y,xifi vacrtxa rryrxria e: aiA oMuuu Roop/Irr:rLaTufitt x,y,z B

:i:I":i,Y:l'T:hiB i' BianoBi'qHo' v aBox cucreMax I(oopnx*ar. txlqo napaMerprr neperBope'nt
BrAoMr! ro. oxHa oyro 6x ob,lxcnuTr npocTopoBi nprMor(yTHj (qr.r reoAegmni) xoopAriHaT[ B HoBiireoAe3uqHiii peoepeHqHii clcreui 3a xoopAnxmaMn Bi,qoMoi 

"u"r"*, "unpu**, 3aaarBso3eMHoi
clicTeMu ITRF (ETRI) .r HajlioFarLBoi crrcTeMu, Brj3Ha.reHltMll i3 c).DyTHfiKoBrrx cnocTepexeH!.

PeoepenuHi reoaetlvui cncrem I

porpirxroncr, 
"* "i.qo"o, 

pog,u,",.*#"::1"# 
"1"j,;:1T::ffitr" 

"""JJ'XlJiiffi
€a1€y1€2 rd pr3Hr{qero MacrrrTa6iB l. y 3aranBIoMy BnnaAKy 3B,r3oK nBox cucTeM (oop,q[rraT
(cucreMa I i crcTeMa 2) BcTarroBnro€Tlc, (lopMyltorc fen6Mepra

f{l . | ' Fz -,,1 lxl lorllil =\t-PtYl-tz t cx I'lLl*lo, l {r)
t-J) [ ei -tx | ) lz\ LDz]v pirurnxr (l) BxortrE civ napauerpia Dy,Dy,D2, ex,€y,ez, p, &rr Br3xaverH,JIKrx

aftoprcronyorr cyMirqeri rrylxru, ro6ro ryrrcrn, koop.qrHarr{ ,Krrx BiaoMi B O60X CUCTeMaX, KOXeH

llxllt n]'H'c' nosBorre ckracru rpr piBnrHHr BrrnqAy {l). B rxxx KoeOiui.Hrr.r ra sin6Hi vneHxoorMcrroror6cr 3a BtloMr.tMr.r kooplrHaraMt rBox cucreM 3a c[oco6oM RafiMeHnlrlx KBaapariB (rrpllIdnrKocri cyMirqeHrix ryxxria > 3).
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feoae3n"Hi roopnuBaru B HoBifi peoepeHlHiitr cllcrel{i, txi [o3HaquMo rrepe3 t+,1+,I1+, MoxHa

tu3Harr[Tr rrepe3 rlapaMeTprl [epeTBopeHHt

B+ = B + rt(a,a,Dx,Dy,D2,e y,ey,e7,p),

t+ =t+ fz(Dx,Dy,D2,ea,ey,e2,p), (2)

H+ = H + fz(a,a, D x, Dy, D2,e y,ey,e 7, p\
Bnacriaox xerianosiAHocri lu:rv napauerpia uix 3ararbHojeMlrolo ra icHyotlolo peQepeHIIEolo

cflcreMaMlr (ooparrHar Bka3aHufi Innrx Br3HaqegHt napauerpin neperropeuHt Koopn fiar Ha ocHoBi

oopMynx ( I ) ra BcraHoBreHHr HoBoi cncreMu Koop,qwrar (2) He € nplriE rxfiM [3].

BnKnar ocnoBHoro varepia"ly Aocnia (eann

a) TeopeTllqEi ocHoBr BnHarreHHr onrnva:rHrrx napar'rerpin opierrynarur peibepeHu -enincorAa

rnr repr.rropii Ykpaihr.
fli.q onruruanrnlul napaMerpaMr.r opienryaannr peoepeHu -erificoiAa 6yaeMo po3wirt{ raKi

napaMerpu neperBopeHHr crcreM KoopANHar, 9ki6u 344oBon6Htrx nocraBreHi arue BllMotll.

Hexai arrr Bu3Ha.reHHr KoopnuBar reoae3r.i.rHo-r Mepexi Hauloi kpaiHH flp ilHtrlril enillcoltr 3

po:ruipauu reruxoi nisoci ta seru,{uFolo norrpHoro cr cHeHHt aHanoriqHrrvu enincol'Ay WGS84

6sBi.qHocHo Ao Micrl€Boi Oirypu reoira.
flonoxexEr nyHkriB reorBfqBoi Mepexi Ha noBepxfii Taxoro eniflcoiaa B!3Ha'rxrBct

reoae3 rrHuMr lJ]rporaMu , i AoBroraMx , i'x npoekqiii, noroxeHHt [oBepxHi reoiaa B IIux nylrxrax

xapaKreprBy€Tlcr 'ri Bucororo 6' BinHocHo [oBepxHi eni[coiAa. T06T0, reoa*uqtri ullpors i aosror

npoexqifi nyrr<rin reoAesruuoi uepexi na noeepxHi AaHoro enincoiAa ra uvcoru reoiaa r qux nyunrax e

reolejllqHr,rv,i koop,[]rHara\flr Bi4noBi!HLrx roqox noeeprni reoiaa.

Ilprnycmruo, uro Sirypa reoi:.qa B Mexax repuropii ykpai'Hlr Bafikpaqe xapaKrepq3yerBct 3eMHI'lM

eJilcoiAoM 3 po3MipaMu seruroinisoci d + a/a i BerlrrlHolo flortpHoao crtcBeHHt d + da.
noroxeHHr fl)'HK-riB neo,qel vHoi vepexi i ei,ocrynu noBepxHi reolla einlocuo noeepxui

enincoiAa, rqo HafiKparqe niaxon[rB Ao reo]i,qaia B:a;:? reeuroeii, 6yAyrB BBHa'Iarnct [3]

t+ at = h-nsecE, (3)

E+d€=9'
Tyr E,^ e acrposoMi.rHnMn KoopanHaraM[! {,4 cr,naaorruu ai,ux neuHt nptMoBrcBoi,liHii B

uorquuax ueprAiaxa i nepuoro Beprxftana si4 nopva"ri ro noBepxHi enincoliaa, IIIo HailKpaqe

niAxo,qurr ,qo norepxni reoi.qa, a 6 [peacraBlte Bxcory reoiaa. qi BeIfiq HL Ta nonpaBx ao po3MipiB

npuiiHrroro paHiEe enincoiha,q6Bortlor6 Blr3xavurn opieuryuannr ra po3Mip[ TaKoro e,'] incoha , tKr ii

sagorolrxlr 6u yMoey uiHiManBForo Ha6nkxeBHt ioro noBepxHi ,(o noBepxxi reoiaa

HoBfiM reo,qe:trqxxM rooparrarau nyrxria Mepexi BilnoBinanq 6u HoBi npocropoBi nexaprosi

Koop,qfiHarlr X + Dx,Y + Dy Ta Z + Dz, A*j Bia]P,€ceni 4o qenrpy xosoro e.nirlcoiAa. Bi.rcHacIrMo' lqo

nnour,rna exoaropa i ricr o6epranne xororo erincoina, nicrt Bxa3aHltx tre3anexstx 3MiH ioro po3MipiB

Ta opieHT,tsasHr, BBaxaror6ct napajrejrBHlrMit BiAnoBiAHo paHilxe npuiHtruMu ix noiloxesHtMu

O6uexNBuNcr nepuruu[ crerlerrtMtt SMiHt reo,qe3uql{I{x Koop,4uHar ra posnipia i opierrytaxxr
nprriiHrmro paHiue enincoina, 3anur[eMo Bfipa3a .[,rr ruinr npocroposti x ,aeKaproBrl\ koopnuHar

D, = -(M + i')sin B cosrd, - (N + 6')cosBsin LdL + cos B cos Ldg +

t d(l
.t V cos Bcos Ill + McosBcoslsin'zB-: ,a l-ct

(4)
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(7)

(8)

(e)

1; =t,i+&i,
11i =4q + 617,

€i=e.i+6ei,
Ae 1o i ,Ioi i 6 0i - a6conrorHi cluanoBi [prMoBrcFux niHifi Ta Bficor KBa3ireoiha B nyHxrax , Ae BunoHaHi

GPS cuocrepexeHHr; 4,,6I i, &i - rax:gaHi 3oexiuIHi [apaMerpD opi€Hr]tsaEs, pedepeHrt -erincoiaa

A" = -(M + g')sin B sin l/B + (N + 6')cos_Bco s L.lL + cos B sin Lclg +

- N cos Bs;tn L!! + 14 cos Bsin I sm2 Iilla - l_q'
uz=\lvt + 6 lcos 6dlt + stn RdE +

+ w( - 3\i" n !! - u( - 
"2.i,,2 

r + 
"o,, 

r)bint JA
y lrx piBHrHF x M - pa4iyc xpurumt r,repfiIiallnoro [epepi3y erincoiiAa,

nepnloro Bepr{xara (AoBxrrxa HopMani Ao noBepxHi enincoila B laHii Toqqi).
3 €paxTBaHHrM piBHrHB (4F(6), clcreMa (3) orprMa€ raki Bnpa3lr:

!-sinBcosl ^ sin,gsinL ^ cos8 -u, __M D, _

- "t 
.tn r 

"o, 
B!!- 0- 

"r.;n 
r g,r;n g"o. gla - 19 _ 91.

4=!112"-coszn,/),,. ."
N - N "r-\ Llcosq.

5 = cos B cos ZD_1 + co s B sln LDy + sin BDz -
- (r-l.iotr)v4l* 

6 - e2 
"tn2 

a)tt sin2 a !!- + 6,

.. 
3a lonoMororo piatrxr (7{9) MoxHa Bu3naqllrr.t nonpaBxn Ao poruipir i opierryeaunr

npniiHrroro e"iincoila 3a laHnMfi npo BinxnneHxl npruoaucxux niui& ri4 xopNra,ri qo noro noeepxxi
a6o/ i 3a IaFrfiMr npo BiAcD,nt reoi.qa aiAuocno fioro x noaepxli B ,yHKTax reoaBr.rgHol r,repexi . fteq6oro HeoOxiIHo Ha Bcix nyHKrax reoAe3uql|oi Mepexi, koop,qlHalx B.Z.II ,Krx Br.t3BaqeHi L GpS-
cnocrepexeHB, BqKoriarn acTponoui.rri cnocrepexe{Rr, To6m orpliMafl r(ooplrHar[ g,,i, Ta nposecri,
reoMeTpnqHe HiBenroBaHHr 3 MeToro BteHaqeHHr HopM:lnBHr.tx 1// sricor. Toniogepxuuo

E'=q-s,
n" =(L- t)cosE,

g'=H-Ht'
,4,rr roro, u1o6 Ee npoBo!'Tn noslx acrporouiv'nx cftocrep€xeHB !u BrrKop'croB]tsar! J'xe

nyHRT{ Jlafiraca MoxHa Buftop{crari Marepianu reouerplluuoro uirelo"*ro ,u 
""aao"y"uru "1ru"r,rocrr[errst B ra,\)Er B'r<optcrannr rpaeir"rerpuqHrx aaHux (aHoMa,, ii crrn Bafir) ?a c)AacHlrx MoAenen

I parirauitfioro nonr 3evni.
OTxe, 3aAa.{a BcraHoBnenae napauerpia opieurlcauxe pe$epenq -erincoila D x , Dy ,Dz rrorlllrae

y B[6opi 3Haqexr 6,,4i i 6,. I{i re,'rrvnxr r"roxua orprzMar]l, BpaxoByoqu Brrpa3x

(6)

paaryc (pr,tBriH

(10)

(5)
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(Ha Bi,qMiHy Bi,c napaMerpiB l)x,Dy,Dz, rKi Ha3raaror! I]le BH)"rpiurHiMU), a caM€ cKjaroBr K\,"rrB

vix xopvaarur Ao peoepeHq-enincoila i 3ara,lLHo3eMEoro erincojAa ra BncorH Nri)K BKaJaHrMx
enincoiAaMH.

Be"lH.rxHU 90i,40,, E0i, rli Bxe 3a3Harrartocr, MoxHa auBecT[ 3 Bn(opxcTa ltrNr cyqacHxx

voleJreii apaBiTauiiiHoro nonr ra veroniB nporHo3yBarrHr Ltux xapaKTepucrEK Ha ocHotsr cNlurplrLrHxx
koBapiauiiiHnx 0yHn!iii.

,{nr roro. rqo6 ar6paru HaiionrfiMarr6Hiuri Ben!l.rl'nr j(,,j4-, f6,, nocrarHro Mar}i !,1r repfropii
ykpaiHx Bncorfi riBa3i.eolla Ha! 3araJr6Ho3eMHuM enincoi;loM. p6TarxyeMo perleperu-enincoiu
BiIHocHo 3ara-rLHo3eMHoro eJlincorAa raK, rqo6 B Mexax rep ropii yxpaiH BiAxuneHH, rrJraHerapHoro
xBa3ircoi;ta Bi,t peoepe q-eniiTcoj.qa SyJr| 

^riHi]ranrHHMn.3 
ui€rc Meroo y Ooprry,lax (7) (9) niBi

qacr HI rdviHHyo B pa3d\1fi I10,

77

q, * tr =!I#g{Di ,'i"Pt"L o'; -"":! o", -
(ll)

-.,2 sin BcosB4 - (2 - e2 sin2 B)sntBcosBLIL+(E- n).

66+66=qq53..,1r1 +cosBsinLDi + sinBDi -

- ( -"t,i" a),v41(1 -n, "in, 
B)M 

"in, 
ag+e,

(12)

( l3)

HaiikpaqxM napaMerpaM anyrpiurr{Eoro opi€H.ryBaHHc 6(r.d4,, d6t uiAnoBilarrM)rh raKi

Benxqusri 66 . {Ki 6y.dyr6 Haii6,1xx'{e nil]xolfiTu !o Bncor 3aralBHo3enrHoro cnincoi,qa, ro6ro nia6ip

eneMeHTrB opr€HTyBanHq Buxorry€Mo 3a yMoBq

I(s' ds)'? = min. (i4)

n" - un =*r. - "oif ,i'-,, - r,.o.r

y piBHeHHcx (ll) (13) 3po6neHo 3aNliHy napaMerpiB nnyrpilrur,oro opi€HryBaHnq I)r. =Di,
Dt. = Dax,Dz = Di, flia Bka3ye caMe Ha lx onrfiNia-rr,Hnii xaparoep BirrHocno noBepxHi (B.rrireoila B

posyuirri yvoer (14) ra roka3ye Ha lxHro re6rdnasidticnb ),.uaei Haixpaqo:o ra6tu:t<:ettn oo ruymuot
pe(pepeH4Ha) c ucnie,vlt koapduHam.

Po3s't3yBaHHt piBHrrrL (l l) (13)3ayMoBH MiHiv\v\ cyMr] KBalpariB BilcrlniB KBa3ireol.qa (14) y
nlHKra\ reoJe3 ,rHoi \refe,xi npqseae Jo tlHc;toBofo B .HdseHHc po1!lipiB. op,HnqdHHq enin(oj!:r.
tkllii Haikpalqe niaxorfirL ro {Dirypu nBa3ireoila B nexax reprropii yKpainn . IIpl qrovy, upaxouyrc.rn
nocraBneui Buue yNioBn uo,{o BnpoBalxetHr pe$eperqnux clcrev xooplnHar, louin6HrN{ € 3a,lxrunrtt
enincoil KpacoBcr,Koro B po3yniHHi iioro po3MipiB rI{ 6a3oBuii . Ue Io3Bonnrr,

o :a uesuroo rilrxicrrc IaHUx Bu3HaqHrr.r HaliiiHo Benrq,{Hx D'x.Di,,D2 3 piBHffrb (l l.) (13),

BBaxarc'rfi dd. /a[ BiIoMLrMfi ;

. ?MeHuurrl cymeso pi:nnqto Mix icHyloqorc crrcrcluorc CK-42 Ta noBoro pe0epeHuHoo
c,icrevoro, lrlo! rrpakrrqHo, He BiIi6'€TEcji Ha ronoapaoi.rHnx xaprax;

. 3a'rnrumx o6'rucrroBalrHi cxeM,a[fop rM onpa(rcBaHHs npr nepe\oAito npoexqii faycca -
Kporepa 6e3 3MiH.

llicJrr roro, rI< Ha ocHoBi BrxilHxx AaH x 6yAyrB cknaAeHi i po3B'r3aHi piBHrHHr (11) (ll) 3a

)aroBr (14), Mfi orpuNlaevo qucrosi gHaqeHrrg nap Me.tpiB D'j!.Di.Di onriiMarLHoro opi€HDBaHHt

enincorAa KpacoBcbKoro, rkfiii Haiikpaqe fliAxo,q]rrL Io (!irypt Kua3ireoiia B Mexax repfiropii yKpaiHn .
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feo!4t'{Hi KoopAuHar'[ B EoBii p€oepenqEif, clcreMi, [o3EacuMo ii qepe3 B+. r+.11+, MoxHa

6yAe o6qucrnru qepe3 mp MaHi napaMerpu neperBopeHHq ra BinoMi reore3'f.rHi KoopnuHarr,r

B" ,I: ,8" , ti Bu3H .IeHi Ha ocHoBi cy[yrH]iKoBrx rexHotrorii

B* =8" + iv,d,D"x,D?,DiI

L. =r: + fz\o?,o?)
(ls)

n' = n" + fr(a,a,o'*,oi,oi)
3HaqeHRt o]'HKuii ft, fz ra ft uoxsazsafiru na ocnori pirxn* (4fi6)

" . ^. sinBcosl ^, . sinBsinl ^, cosB 
^o ,tt=Jai = - .Dit-.Di- 

u.Di+
-lV,.- -da.N 1 -t-:-:e'sinBcosB -+( + .)sinBcos8 da,MaMl-e'

1r=6L = -!!L o. ,lo'z-.r.ri.-' NcosB ^ NcosB
(17)

6 =Af1t =cosBcosZD? +cosBsinZDi +sin no2*o( NsiLnz Bdct. (18)

6) Ha6rrxeHHr napaMerr,iB onrtMar6Horo opieHT)tsaHrr enincoila KpacoBcEKoro Ao icH),ro,ro-r

ctcTeMl,t Koop,qltHaT,

npll Bcix noflepe,qHix Brrdra,qeBHrx Ml.r He 6paJru Ao ]tsaru rax.rury yvoey, qo ci[opMynloBaHa
6yna Bulqe, a caue. Hoaa zeodesuvua peQepe \ua cucmerla KoopduHam nosuq a 6ymu o m MaJibHo

Hai6ttutcaop do ic+yro\oi pebepeuqHoi c-ucmevu. ToMy otprMaFi na ocHoBi (15) 3 Bpaxr.B:rrrHrM

piBHrHE (l6Hl8) koopnuHaru rryHKriB y HoBii peoepeHqHifi cucreMi B-,2-,11- ne 6y41"rE r6iranrcr I
(oop,qwaraMu rI x xe n)'Hr(TiB icnyoqoi peoep€Eqfioi crcleMr.l B,L.H .repB uijry Hrr3rry npnqfiF tk
MeroarqHoro xapaKTepy, TaK i pi3Hux rexHororifi ii orp[MaFHr . T06T0! otreBrqHo, rqo

B: +4, Li tLb rii +Ht
A6o

Bl = Bi + 6Bi,

Ll = Li +6Li, '

ae pb,t ti aBi,aLi,6H, " ",^un""rr*rl'i"=J#f* **or"r"" Bi! ic'y,oqrix peeep€Hqrrx

Koopau:dar Bi,Li,Hi MHoi{crEu n), criB, Koopluuqnr rxnxe aiaoMuux BABoxc creMax.

Ha ocHoBi piBF H6 (l6Hl8) MoxeMo cxracrl HoBi piar*rxr prr BujHaeevsr [onpaBoK

6Dx,6Dy,6Dz ao napauerpia onruuanrnoro opieur1oaxxr eaincoiaa I(pacoBclxoro, BBTDI(aIoqu Bxe

npfi qroMy, rqo da=0i da=0

^^ sin3cosl -- sinBsinZ ^-06 = __- 
M-. oD x, _--F- ou,

(16)

M
cosB

( le)

(20)

(2r)

-. sinz -^ cosl
bL =--::::- dDv ' 5Dr-ly'cos8 - i{cos,

6A =cosBcosr.dDx +cosBsina dDr, rsinB tDz

6Dt,
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BrBHaqrBrJ , orxe, ocraroqr{i napaMerpJr opi€HTyBaHHt erincot,4a KpacoBcE(oro

Dx=Dk+6Dx'
Dy=Di+6Dt,

Dz.=D2+6D2,

(22)

MoxeMo crBep,errysarx, uro Houa pe4repeHqHa cncreMa KoopAl,IHar 6yae nouricrn 3aAoBoJIBHtrt'l

nocraB,reHi B'lMott, a caMe:

o reoverpuvni napaMerp( BirnixoBoi nonepxui aoroi cucreur Koop,qfiaar 6y"lu raKuMa t(, tK
napaMerpu erircoiqa KpacoBclkoro ;

o KooprrHalBi oci xosoi peQeperrqrroi ctcreM ltoBuHrri 6yru naparerLDuMx BiInolirHxM

Koop,quHarHxM ocrM 3ara,rtLHo3eMHoi cxcreltu ITRF/ETRF. a MerpI{Ka ll!{x clicreM noBlrHHa

6yrlr oararosa (nraclura6Dxi MHoxHItk ,qopiB,rroe onfiH ui);
o B,rcoru kBa3ireoira ua,q BiAniKoBoto noBcpxHerc HoBoi cfic,eMn l{oopattHar ra sia\ neHHt

npsMoBfi cunx niHiii no!fi HHi 6yru MiHiMa,tBHrtrtr :

o a6conrcTrri 3na'{eHHt pi3HUt16 (oopaxrrar HoBoi pcocpeirufioi cHcreMuTa clicreMti l(oop,q[r]ar

CK-42 nolutrni 6yra uiHiMa,lsHuMLt.

BrIcrroaflI

O,:uiep g ocHoeHHx 3aAaq. uo po3Brt3y€T6ct npfi o6po6ui cynyrHt{KoBrx BUMiprcBaHL, c no6yAosa

edexrxslr x i HaaifiHux MqroliB i a:rroprnvia B[3taqefiHt napaMerpiB nepsrBopeHlrt ei,l oaliei clcrcM

Koop,qr Har Io lpyroi. lre3atcxr ro Bi!Toro, tl(rli BIII BUMipoBalll' Br'lxopxcralr ii i3 tKoklroqllitrn anpiopHo

6y,'rr si.qovi nuxi,lrri <oop/'lDHarr nyxkriB Ha oi3Ir.IHiil nosepxfii Tparu(iiHo.3i\qaqa Bxllra'rcr{rrfl napaMer_

piB neperoopeHHr rrix crcreMaNix xoop xrla, 3a 3araHxNlll s Koxlliii cxcreNli BekropaM nojloi(eliL olrlo -

fiMeuHux (cninLH x) 4i3!qHl{x rottox po3B't3yerBct MeroAoM HaXMeH rtx l$a4pariB y nirliilHiii nocrarroBqi

flpu ubo^ry npqflycka€.-$cr. uo I()Tt{ BaeMHoi opi€fiTa(ii KoopafillarHHx ocefi Ma.JIl. a BeKTopr noJloxell!

cnirbHnx ro.rok ]a,qaBi 3 H€BiroMrtMll noxx6KaMr i a nora,rsuouy tte yrolHl{)rJrLct. Ilpolc. 3Baxao'lt{ tlx

Maclura6Hicrb no/li6roi 3ala,ri afit repfiTopii yxpaiHu. Ha /iocrarHLo Mary kinbxicrb cninhHrlx n]llKriB'

r(oopluHarx rrcrx Bi,qoMi n Inox cucrevax, a raxox lta npo6reMy ro'lBofo sx3llaqellfit BucorHoi cKnanoBoi

BekToDa nojror(crflrt (reoae3r,]Hoi Bncom),t'1, icHyrc'roi cllcTeMn KoopallHaT Ta npoBeaeHi B ubol\ly nn li

aocni,4xeHHr. nponory€Tbct rBocranHa npoue4Ypa B lrraqcHllt napAMerniB neperBopcllllt KooparHar /ut
Tep ropii ykpaiHn Mix reoqeHTpl.,tlHoliJ grarbHo3eMHolo cxcreNlorc ITRIIBTRF Ta HoBorc reoAe3dvHorc pe_

OepeHrForo cucreMorc. tt(a 66yra onrnMan[rlo Hat6Jrnxqon ao icsylo'{oi peoepeH uHoi ctcreMn CK 42,

Ha nepuovy erani aulHaqoorhct om M 6Hi flapavem neperBopellHq KoopnHHar. ,Ki lraiirpaue

opi€Hryro, L erincoiA KpacoBc6koro BiaHocHo (l)irypx KBa3ireor'Aa B Mexa.\ rcpnropii yKpaiHH , a lra apy.oMy.

3 Merolo 36epexe Ht cnaaKotMllocri rpa4)iqH x Marepia,riB ronorpaoiqHfix 3HiMa]16 Heo6xi)lHo , tllo6

napaMeTp neperBopeHHt I(oopIUHar po3paxoslBzlnHc! la yMoBH MiHiMyMy CeperHix ftBa'qpaTflqHLx

BiAxrinelrB a6con@THux 3HaqeHE l(ooplnHar icrlyloqoi ctcreMH CK 42 i HoBoi peoepeHuHoJ cncreMu .
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