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rEoIE3],lt{ECKOE HCnon b3oBAI] HE

lonnnEPoBCK]4X HABIIOIEH]4fi CnyTilLIKoB
no IIIÁHVW HHTEPI(oCi4oC 14 fEo.qn3il.IECKIiX CnyXE

3aB.

C. IvlHxAü,

KaH.qH.traT TexHHTIecKHx HayK /

oTI]erIoM, O6cepBaTopu.fi Koctuu.recxoü leogesHr,
HHcTHTyT I'eo.qesnH, Kaprorpa@uu k1

.!,ucraHquoHHoro 3oH.qapon atufr.

BHP

1,. Bne.treaNe

3a nocne.trHae 10 rret Kocr4uI{ecxafi reo.qe3Hfi nocpegcTBol{ Eon-
nrIePoBcKHx aa6lrcgeHuü cnyTHHKoB 14 B coqHaJIHcTHI{ecKHx cTpaHax
BHe.qppínacb B npaKTHKy pehIeHH.E 3aAaI{ eL,lcl:reli reoge3HH.

B EaHgot1 cTaTbe npuBo]]HTcfi MeTo.tr H I{eJIb .EonnríepoBcKHx Ha-
6arcAeuuü cnyTHHKoB cl4cTeMb] TpaHear B paMxax l,íHtepxoctloc H le-
o.ue3HqecKHx Cnyx6 coqHaIíHcTHi{ecKHx cTpaH. onHcltsaeTc,rT CTpyK-
TYpa coTpylHlzqecTBa, HHcTpylreHranrHltü napK, MaTetilaTuqecxoe
o6ecneqeHI4e, pe3yJIbTaTbI p,a3pa6orox H npoBeleHHb]e,,EonnrlepoBc-
KHe Ha6lrcAateIlbHiJe nporpaMMbl , a TaKx(e KpHTHKa paőor no cnyTnH-
KoBoü reo.qe3HH B col{IaaIIHcTHqecKHx cTpaHax. fipneognrcx pe3yIIb-
TaTbI .4onnnepoBcKHx ua6lrcgeHulZ, Bb]pa)I(eHHbIe B treoqeHTpxqecKI,íx
npocTpaHcTBeHHb]x Koop.qHHaTax, c yAeIIeHHena ocoóoro BHI,1MaHH.E Ha

Ha6nro;]atenlgltIZ ceaHc I,/EDOC. llocnegHaN rrlaBa nocBfiIieHa nepcne-
KTHBaM .qonnIepoBcKHx pe3yIIbTaToB B coIIHaJIHcrHqecKHX cTpaHax
u, KpoMe Toro, B Heü AaIoTcfi peKoMeH.qarIHH no HcnoIíb3oBaHxrc Ho-
Boro MeTo.qa rloóanlHoü no3HrIHoHHoü cficTeMb] rnc, oóeqarcir{ero no-
IIHoe H3MeHeHHe noBcegHeBHoro reoge3uqecxoro npoH3BoAcTBa B 6y-
.tryllleM.
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2. Mcro,rt

Vacrora, H3JIyqaeMafi o.qHHM O6,Del(ToM/ npI4xollHT Ko BTopOMy

o6sexry co cJ]BaroM, BeJIHLIHI-Ia KoToporo 3aBHcHT oT cKopocTH ABH-
xeHHfi JIByx o6'beKToB J]pyr oTFloCHTe.nbHo ]fpyra. 3ro oTKpb]THe npH-
HaAJIexH:r npoQeccopy Kprrcr}ía!]y 2],onuepy /Cllristian Dgppler/,
noToMy H J{BIIeHHe nonyqHJIo Ha3BaHHe sOóexra !onnnepa. Kpuc:ruatt
J]onnnep pc.qgíícff B 3anaq6ypre B 1Bo3 roEy H 6atn rpa)K.qaHHHoM
Anc:rpo-BeHrepcxoü MoHapxl,lu Toro BpeMeHH. CBoe 3aMeqaTeIlbHoe
oTKpblrHe oH cleJlan B 3,E42 roAy B lípare. C 1B4B roEa oH fr.BJ7g.-

eTc.E npoóeccopov Mapxueügepcoxi;t lilxonst B BeHrepcKoM fopo.qe
ItleluegóaHx, a no3xe npoQeccopotu TexHHqecxoro VavBepcHTeTa
IopoAa Begu.

3ga.a H3rlyt{aeMy}o c 6oFrra cnyTI-{HKa l{acToTy H H3MepHB ee Eon-
nl-T€PoBcKHÉ c.uBpir y Ha3eMIJoro nyHKTa/ MO)I(Ho onpe.treIluTb cKopocTb
cnyTHLíKa oTHocplTeIIbHo Ha3eMHoro IIyHKTa. 3ror MeToA cíIyXHT eÓ-
óextprBHbiM cpeAc:rBoM onpe.ueneHHrl op6rars: cIIyTHHKoB vlnt nonoxeHH.F[
Ha3eMHblx nyHKToB.

iIa pac.1- reoMeTpuqecxll IIoKa3aH npHHrIHn reo.qe3nl{ecKofo uc-
IIoííb3oBaHHrT HHreIpaJIbHoro MeTo.ua .tronnriepoBcKHx Ha6nrcgeHuÜ.
Iipone. arcunü cnyTHHK nepe.traeT cra6unrHyl0 qacToTy f= u 3IIeMeH-
Tb] co6cTBeHHoü opónrlt. |IzLlyr]aeMar{ qaCToTa f 

= 
npuxoAHT K npHeM-

HHKy t]a3eMHoü cTaHI{HH Ac&BHHyroI"t Ha BeIíHI{HHy, 3aBl4cíTqyra oT cKo-
pocTu cBeTa c v oT H3MeHeHHfi .traíIbHocTu l]o cnyTHHKa sa AI,íö-
óepeurluanbHo MaJIoe BpeMfi crr/dt , T.€. npHHHMaeTcfl cIleAyrctqa.fi
t{ acToTa_
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},]overtrst BpeMeHH tl H3MepfiIoTcrl I4Iíu 3a:farcTcJT 3apaHee. Ot-
MeTHM, qTo npHeMI-IHl( lIpHHHMaeI H J],eI{OAHpyeT u nepe.qaHHb]e cny-
THHKOM 3IIeMeI,ITb] opónrut, flo I{oTopb]M nonyqa.IoT no"rloxeHHe cFyrr-
Hxxa I- Bo Bceoórr]eü 3eMHoü cHc:reMe Koop.qHHaT, oTHocr{üieecfil
K MoMeHTy BpeMeHH t_. (i: L,) r )

"i \_ LrLlJl ... 
/ 
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F2 H3BecTeH.

3 . Cptcrelra cn HpiKoB T aH3HT

B uaponoü Feo.qe3u.recxoir npaxTpil(e npecőnaEaer rípHMeHeHHe
cHCTeMb] cnyTHHKoB TpaH:ar CUA. Ct-tHoHnu Ha3BaHHfi I{NSS, KoTo-
poe npoHcXoAHT u3 aurnutZcxoro Ha3BaH!IE cHcTeMbl Navy Navioa-
tion Satellite Sysytem / no-pyccxu Ctzc:rella. CnyrFiHKoB Mopc*
xoü Haaaraquuf.

CHcteN4a TpaHsmr BBerlacb B 1960 rogax .q,nfi BoeHHbIx HaBl{ra-
I]HoHHblx qeneü CIiA. ilo TorIHocTLí H ApyrHM xapaKTepHcTp{KaM oHa
onpaB.Ea.Ila ce6.g u !'nfr. peh]eH!ífi ToqHL-]X reoAe3HI{ecKHx 3aIaq. Ilo-
3ToMy B Haqale 70-urx ro,qoB cHcTeMa Tpartsnrr 6ulna oTKpblTa H

J]'I.E rpaxEaHCKHX qeneü no BceMy MHpy.

3.1. Crpyxtypa cHcT eMb] fp6l-i 3pla

Cucreva Tpans}ír cocToHT u3 KocMnqecxoro cefMeHTa, Ha3e-
Ho}-l cnyx6st r. cerMeHTa no.rlb3oBaTeneü.

KocvHqecxlíü cefMeHT co.qep)KuT pfi.q cnyTHI4KoB, nrlocKocTH
op6HT KoTopb]x pacnpeAeJleHbl paBHoMepHo no ,trorlroTe. Bucota
cnYTHHKoB Ha,q, noBepxHocTblo 3elarllr cocTaBíJ.EeT oKoIIo 1000 KM.

xo
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Hx opónru JlBJl.H10,IC.Fí npr.tó.ltt-t:t.l,I,eJl]rtIO t(pyroBblMI{ u noIIHpHblMH.

O,qnoepeuetltto paóoT .lIo,r 5 
".,yr,,LíI(oB. OllÍ.r nepeJ]a}oT 3JIeMeFl Tb]

co6creeFiHoir op6n:rut /6oproBure erPer.aepugsl/, cHrHaJlbl BpeMeHH

n 3TanoHHy}o qacToTy"

Fla3ct4ttirfi c.ltylttőa CoC,t,oI-I ,r,r.í3 cC,_ttt CJlC)l(cIIHr{ H I{o^1aH.qHoro

I1eHrpa. B ceTH cIíexeHHfi HMeIoTcíí 4 crauqun, pacnonoxeHHb]e

B paüoHe Ceoepuoü AuepHxll , KOTopE]e Henpeph]BHo HaónrcAarcr
3a BceMH cnyTHHKaMi.I cHcTeMIr] TpaHsur ví cpa3y }Ke npou3BoArlT
aBToMaTHqecKyIo TparrcIl.Eqnlo CBoHx Ha6nrc.qeuuÉ B xot4aHgHltli
r{eHrp. KoltaHJ]rrttü qeHTp npoH3BolIHT c6op na6.niogeHutz, Ha oci]o-
Be nocrte.qHux 48-1ru qacoBblx Ha6nrcIeHuÉ Bb]I{HcIí,HeT op6ury,
noH3Bo.qI]T npeAI.íI(IIHIo opónru Ha 12 qaCOB BnepeA H TpaHCIIH*

PyeT npeAaKrHpyeMylo op5prry Ha óopr cnyTHI{Ka. 3ra op6xta
/6oproBue eOe}"1ep}íab]/ u 6y.qer ilepe.traBaTbc.E cnyTHHKoM. /l1a-
IIOMHHM, qTo KpoMe BhnIIeyKa3aHgoü na3elrgoü cnyNŐs: paŐoraet
H Epyra.fi ceTb crle)keHHrl , cocTofirrlar{ u3 20 cTaIJI]Hül paBHON,íep-
Ho pacnonoxeHHb]x no 3eMHoMy uapy. lJo 3Tolá ceTH nonyqa}oT
TaK Ha3b]BaeMb]e ToI{Hb]e eóe&íepl,rEbl , KoTopHe BCe TaKH He .fiBIifi-
loT c.fi o6ule,4octynuuu"ru/ .

Cerrueur HcnoJl},3oBaTeíIeü oőrre.trugRer CneqHarIHCToB B o6-
.rIa.cTtI leol]e3HH |4 HaBHraqufi. Ha cBoux cTaHl{H.flx f unu xopa6-
nnxl oHH pacnoIararcr npHeMHHKaMH, npHcnocoólegl1stvrz Al.a npü-
eMa nepe,qaq cnyTtluKoB cucTeMbl TpaHsa:r. IlpaeuHuxia npol]3Bo-
;IET .üonnIjepoBcKple Ha6nrcIeHug, ilo XoTopblM Bblt{Hc.rí.fi}oTc.q Koop-
AHHaTb] nyHKTa Ha6nrogeHnR /rouHee, KoopAHHaTb] OasoBoro I]eHT-
pa aHTeHHbl Hx npHeMHHKoB/ " I'na Bstqncnegnl-t HcnoIIb3yeTcrí noI-
xo.q.Et:lee MaTeMaTI,íqe cxoe o6ecne.ren ue /sr,t.rtecnmTerlb Hafi npofpaM-
Ma./. HanouHaM, qTo .trrl.E reo.qe3uqecKHx qenetZ npHMeH.EIoT cneqx-
a-]-IbHb]e npHeMHHK14 vi Bb]lrl{CIIHTeIIbFIble nporpaMMrl reo.qe3HI{ecKoü
ToI{HocTü. Kpolte TorO, cerMeHT HcnoIIb3oBaTefieü B oőnacru re-
o.tre3}iH tpe6yet co3AaHu.g KcopAHHallnoHHoro I{eHTpa-, cíIy)Ka_fi],ero

.qIí.E onTHuanrHoü opraHH3aqHI{ Ha6npÁegnü ?í .uocTH)KeHH.E MaKcHMa-

,I5Ho sl,]coxoü ToqHocTH.
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3 To.rHocrl onpeAeneHHrl Ha3eMHb]x nyHKToB

CyqecrnyeT .qBa Krlacca ToqHocTH: HaBHraI{HoHHbIü u reoge-
3HqecKHü. .{ng i{eneü HaBHraIJHH /onpegeneHne nofioxeHu.E ,qBH-
xYlqHXCF o6'ocxron/ nooóIrle ttaó;ttogato,r, ToJIbI{o oÁHO npoxox,qeHHe
cnyTHHKa. To.tlIocrs HaBL{laLlHL{ COCTaBII;TcT Bcero JIHIIb t 20-
30 M, qTo He y.qoBríeTBopfieT rpe6onaHnflM reoEe3zvl .

To.rHocrr rBoge 3Hqecroro onpe.qe;IeHü.fi reoAe3HT{ecKHx nyH-
XToB, pacnoJlo)KcFlllt]]x Ila 3eMIIoli noBCpXHoCT14, no JlonnJlepoBcKHM
Ha6IrcJ]eHHfiM cnyTHHKoR cI-IcTeMbI TpaHenr xapaKTepusyeTcff crte-
.qyrcul4MH l]aHHb]MH:

a/ TorrHocrr onpe.qeIíeHH,E reorleHTpuqecxnx KoopEHHaT o.qHHo.-IHo-
ro rco.q,c3Hr{cCI(oro nyI,1 t(,t,a Bo ncco6trlci-r 3eMHoi{ cHcTeMe V

Ha ocHoBe Ha6lrcgeHnü 3a 3-10 lrreÉ: t 2 - 4 tvt.

ő/ To.rrrocrr onpeJfeIleHa.fi Koop.qnFtaT reoEe3HIJecKHx nyHKToB
.E:yr oTHocHTerIbHo .qpyra npH HcnoíIb3oBaHHH oAHoBpeMeHHblx
Ha6lrcgeHuü /rpaHcnoKaI{H!l |IJ7u MvJlbtunoxanyuu/ n .qizóOepeH-
i{HaIlbnofo no.qxo!,a o6paőo:rxn: t 0.2 J 0.5 M 3a ]_-1O

E,geü HaónrcEegaü. Taxa"R Tot{HocTb peII.Er!íBHblx oilpeJleneHHI1
conocTaBHMa C Ha3eMHbIMX MeTo.qaMH npH paccTofiHHfix MeHee
500 KM. flper paccTofiHuJTx Mex.uy onpeAeIIríeMbIMH nyHKT all.|4 |

n!]eBF.TrlTarcüiHX 500 KM, ynoM.fiHyTa.É ToI{HocTb peJIfiTHBHblx gon-
IIepoBcKHx onpe!,eneauú npeBocxoAHT ToqHocTb Ha3eMHirIx Me-
To.troB.

3.3 Oónactn npHMeHeHHfi reolle 3HIJecKHx .uonnnepoBcKI4x
onpeEeneHH]z

leogeeHI{ecKHe .qonnnepoBcKne ua6nrcgeHuR cny:cHHKoB TpaHsNr
II]HPOKO, OnePaTI4BHO U 3I(OHOMHI{HO IIPHMeHfiIOrCfi B CIIeJlYrcI{HX O6-
IIacTEx Bb]cueü reo.u,e3LíH:

co3laHHe onopHblx reole3HqecKHx ceTeü,
co3ÁaHHe perHoHaIIL,Hb]x u KOHTHHeHTaJIE,HbIx ceteü,
ilp!{B.a3Ka JIoKaIIbHblx u rocy.qapcTBeHHblx reo.qe3!íqecKl4x ceTeü
.qpyr K Apy|y u Ko eceoóqeü 3eMHOü cHcreMe KoopAHHaT,

}iöFlTPOíill lá ROEí"]T'ieHlíe XeCTKOCTlt rOCYEaPCTBeilllblx I'eoE83t{qe-

2

l
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cKLlx ceTeH,
onpelefleHHe /rpaucóopptrrpoaarlue/ Bb]coT

Ho nceo6qero 3eMHoro 3IIríHncoH]]a,
HHTerpaLLHrI ropH3oFtTJJIbLIoI"I I.1 sslcortlot-i
KHx cereü /r.e. co3ÁaHue Hepa3pblBHblx

reoHEa oTHocHTerIb-

Ila3eMHb]X reoEe3HqeC-

Tpexpa3MepHb]x cete:ir/ .

4 .Cocroggue nplrMeHeHu.fi IlonnnepoBcxoro MeToAa

B coqHaIIHcTI4qecKHx cTpaHax

4.I.. Crpy KTypa coTpyllHHqecTBa H OpraHH3auHI4 ,qonnnepoBCKLíx
Ha6fiIo.treHLíü

B cTpaHax, nplzHnt"la}oqnx y\{acTI{e B nporpa_MMe l{urepxocMoc,
HayqHoe Hcnort},3oBaHHe .tronnfiepoBcxoro eóóexra Haqa.rtocb B

KoHr{e 60-x roJ]oB. FIe6onnuag rpynna cneqnarlxcToB EyÁaneurr-
cxoro TexHn.recxoro VuunepcuTeTa B Beurpau cI(oHcTpyupoBana

AonnfiepoBcxNü npHeMHHK, C noMolltb}o KoToporo 3KcnepHiqeHTaIIb-,

Ho BeIIHcb ua6nro.qeHug aMepHKaHcKHx cllyTHI-iKoB Ocxap, a pe3y-

íIbTaTh] HaónrcIeHuü !íCnoIIb3oBaIipicb ,qIIfi nO3HrIHoHHpoBaHH.E 14 vlc-

c.neÁoBaHHfi cBoücTB pacnpocrpaHeHHf BoílH. llosxe Ha6lrc.q,eHprR

6unpr npeKpalqeHb], o.quaxc TeopeTl-iT{ecxue ficclle.qoBaHHfi npo.tron-

xaJIHcb. OlgorpeMeHl-Io, B nepnoIá noíIoBHHe 70-x roAoB, cnel]Ha-
IIi,ícThI I,IHcrvryla TeoperfiqecKoü AcTpoHoMHH AH CCCP Taxxe npo-
Ec!'LIII:,j I{eIlHIJe HayqHble HccííeAoBaHHfi no cilyTHllKoBoMy Hcnorib-
3oBaHLílo AonnnepoBcKoro MeToAa.

j]o KoHI{a 70-x ro,qoB B paMxax nporpaMMbl l,íurepxoctt,,toc u

no IIHHHL{ |CCC Hcc.ríe.qoBaHxfi u HcnoIIb3oBatIHe AonnnepoBcxoro
MeToAa 6ulrr oqeHb pa3po3HeHHblMHr H€ HMeJIocb B To BpeM.E HH

cRyTHFlI{oB, FlH IIrJHer"1!{HKOB, cn},,)i§ul.íx §JIfr §onnn€poBcIi}lx it3NlE*

peHHü B reoAe3HH. Ao HacTor{qero BpeN{e!{H B colluaIIHcTHqecKllx

|{auHr,tü pa3.ueI l(acaeTC.fi CoT,py.u,I,IHaIeC:rBa B paMKax nporpaM-
vsI HHrepKocMOc u no nlll'lplu leope3Hqec}{Hx CnyNó cCqHaIHcTH-
a{ecKHx cTpaH. 3.q,ecl He 6yaer paccMoTpeH 21onnfiepoBcKHii MeTo.tr,

nuegpeHHntü B rocyAapcTBeHHylo nporpar\,$,{y HcCIIeJ]oBa]HÁfl. KocMoca
B CCCPl IIo pd3§IlqHblM npnuuHalt /n ToM t{HcIIe Á H3-3a rovHocru/
aeFlarue.tr,nl,íü IIpHMeHeHH.fi B reone3HlrecxolT ilpaKTfiKe.
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ra

cTpaHax HaŐIíIoJ]aeTc-fi oTcTaBaHHe .tronnIlepoBcKoro MeTo.tra u
Booótrle cnyTHIaKoBoü reoJle3HH. K coNa_neHun ví B HacTofiqee Bpe-
Mr{ Bce elqe He HMeeTc.E cnytulaxonori cucTeMbl An,q reo,4e3Hqec-
xux qenetZ, a QuHaHconax noEqepxxa pa6oT no cny:rHuxoeolZ reo-
.qe3HH ocTaBJI.fieT )KeríaTL, MHoro nyqu]ero B HaIilHx cTpaHaX.

B xouue 70-x ro.qoB cneuuanHcTaMH BHP 6allpr noAroToBIIeHbi
npeEIloxe HI4rl, Kaca}ollHecfi Bo3l,,loxHocreÜ npHMeHeHH.E .tronnIepcB c-
xol-o }aeroEa /B ToM ql4cíIe u cnyrHNxonoÜ CHcTeMbl TPaH aur /
l{JJrT Ieo,4e3H.IecKHx qeneü no íIHHHH l,iHrepxocttoc /ctl. It] ví lZJt.
B pauxax ceKLIHH 6 /noeNe ceKrlpl.fl 4/ "reoge3nqecKoe u reoQu-
3ualecKOe HcnoIb3oBaHHe I4C3" nocToflHHoü pa6o.{eü rpynnbl Koct,ípr-
qecKarl 

Qt-l s1.Ixa nporpaMMbl I,1Htepxocnroc B 1-97 B lo5y 6tIna co3Aa-
Ha pa6oqan rpynna no .t1onn"rtepoBcKuM MeToAaM B cnyTHHKoBoIá re-
oEe3HH u IeoJIHHaMHKe /cNI t:]t. rfiaBHoü qeíIbio pa6oveü rpyn-
nbl ;TBJI.EeTc.Fi, reo]fe3uqecKafi npaBfi3Ka reoI{HHaMHI{ecKHx cTaguxii
YI cTaHI{HI;í, npe.uHa3Hai-IeHHL,lx .q,n.FI clexeHnú í,í op6nransHnx onpe-
AerIeHHú cnyTHHKoB. BaxHyio qenb TaKxe npeJ]cTaBII.fiIío oót,e5uHe.:
HHe u Koopjil{HupoBaHue cwn !;lrI cO3.EaHLlfi HHcTpyMeHTaJibHoro
napxa H, B cIlyqae Heo6xognMocTH t EI7f1 npoH3Bo.qcTBa paspaóo-
ToK IIo napaMeTpaM Bo3Mo)l(Hb]X AonnnepoBcKHx cnyTHHKoB.

ilo luHuI.t leoÁesHqecKHx Cnyx6 couHaIIHcT!{qecKHx cTpaH
/rCCC/ .uonnnepoBcKoe coTpyltHHI{ecTBo Haqarlocb B 19B3 lo.4y.
Ilenr 3anIaHHpoBaHHb]x pa6ot cocTofiIla B nocTopoeHux ,qcnnJlepo-
rcxoü ceTH Ha rJIaBHbIx nyHKTax cyuecTByroul elZ coBMecTHoIá eEH-
tloú aCTpoHoMo-reoAeguqecxoü ceTH JlíIfi ee KoHTpoíIr{ H noBb]LIe-

HvIfr. ToqHocTLi /xax 3To yx(e yKa3b]Ballocb B pa3AeIIe 3.3. / .

Kpove MexgyHapo.qHoro coTpy.qHHI{ecTBa no nporpaMMe HHrep-
KocMoc ví B paMKax |CCC ycüeIIHo Bb]noIlHfi}oTcfr. ví HaI{HoHarIbHble

.qonnJlepoBcxue paóorsl s reo.qe3nI{ecxHx ceTfix HPE, BHP , l,EP ,

nHP n CCCP.
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4 . 2. Vqaclguxlr coTpylttlH(IecT]]a

B coTpy.qHHqecTBe no .tronnnepoBcKHM paőorav s pa-vxax 14H-

TepKocMoc H |CCC npLíHHMaIoT yqacTne HPB, BHP, lnP, fiHP , CCCP

n 9CCP. Koop,trHHaTopoM 3THx pa6ouTBn.fieTcn OócepBaropn.fi Koc"
tut-íqecxolá leoAe 3:al4, BHP . B c,]cpaHax: BbeTHaM, Kopex, Ky6a,
MHP í4 CPP ,!,onnlepoBcxHe paóotat uln He BeAyTcfi Boo6qe | ,!nI4

xe ToIlbKo Ha ocHoBe B3aLíMonoMOIllH.

B cirpaHay-!udCTtlHI_I,aX cpoli BI(IIa.E B pa6oty BHoc.ET MHo)Ke-

cTBo pa3IIHqHb]x opraHHsau,uit. Cpe,qn Hl,ix onpeIeIIJIIoI4yIo poíIb Hr-
parc,]r:

- HPE - IeolesfiI{ecxa.É CnyN6a HPE LI ll,eHrpanr,Hag la6opaTopn.E
Bstcr:.leü Ieo.qe3HH AH HPE /uxnr , CT. llnaaa/ ,

BHP - O6cepnaTopH.E KocMHqeCKoií reo.4e3HH npH i,lHcrHTyTe re-
oJ],e3HH, xaprorpaÓHx I.{ .uHcTaHLIHoHHoro 3oH.4HpoBaHH.É

leo.qe3Ha{ecxoü Cly,,x6st BHP /OXr, cT , Tleary/ ,

I,qt l{eHlpanrHs:ü HHcTI,ITyT ONsIaxH 3elafi}r AH |IIP /IfI4a3,
cT. Ilorc.uar.a/ Á leotre3Hl{ecxa.fr Cny>x6a t,xP,

-nHP Acrpouotullzqecxa.a o6cepnaTopufi LleHrpa KocMuqecxnx uc-
críe.qoBaHprr,r AH nHP /Aa, cT. Soponeq/ v IEOKAPTA,

CCCP-Ieo.tre3HI{ecKa.E CnyN6a CCCP H Acrpouot"tul{ecKuü CoBet
AH CCCP,

9CCP-AcrpoHoMl{qec:x:E-ü HHcTHTyT AH tlCCP /aV, cT. Ongpeüoe/.

B coTpyJlHHI{ecTBe Ha6nrcI1aelcg EBO}:ícTBe"rro"r".'C oÁuoü
cTopoHr]], flo nporpaMMe I4HTepKocMoc tpe6yercn u cTpoHTc.a Ha-
yqHa.fi ceTb, oTKpb]Ta.fl ví He3aBHcHMa.fl oT rocy,qapcTBeHHb]x ce-
TeIá. oHa geoóxoAHMa AJI.E peItIeHH"E 3a,qaq Mex.uyHapoÁHbjx KocMI4-

qecKHx HccJIe.uOBaHHü oTKpblToro THna t p.J7íl reoAHHaMHI{ecKHx Hc-
cfie.qoBaHI4ú u D,nfr. co3.qaHH.fi ceTe}:I cnexeHHr{ cnyTHHl(oB.

C .qpyroü cTopoHbl , leo.uesHqecKHe Cnyxőul cotl}.íaIIHcTHqec-

KHx cTpaH cTpo.fiT Á noJl4ep)KHBarcT oneP aTHBHy}o ceTb Butcoxopi

ToqHocTH, XoToparJ oAHal(o ffBIíEeTc.fi HelocTynHoü Ánfi HayqHb]x

qeneü nporpaMMb1 l{HtepxocMoc. Heclto:rpx Ha To, qTo I_rayqHaff L1

onepaTHBHarI ceTH HMercT KaK o$rr1yrc t1e.rlb, TaK Á coBMecTHb]e 3a-
.qaqn, oHH Bce xe He cBfi3aH[l: llpyr. c IlpyroM. I]n.q 8ocTHxeHxfi
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HayqHoro nporpecca B HaueI:i oŐnacrH c r{enL,rc lloBr,nrrgg6g 30Óe-
KTHBHoCTH reoEe3HqeCKoro npoH3BOACTBa H B HHrepecax Bblnofi-
HeHHfi Tpe6oBaHHü Bce pacll]Hp.fi}Oü]elic.E u Bo3pacTaIcl{eü Koc}4HI{e-
cKoÉ npoMHnIJIeHHocTH npe,qJlaraeTc.E HaürH pa3yMHbIü nyTL coBMe-
CTHoro HCnoríb3OBaFIHfi tl;tytlp19,i Ií onepa:rHBHoL] ceireü í4 B coI]H-
a-ríHcTHI{ecKHX CTpaHaX .

4 .3 . llHcTpyMeHTaIIbHbIü napK

CoBvecrga.fi .trerTTeríbHocTb,qo HacTorIqero BpeMeHH ocyirlecTB-
.EflIIacb npexAe Bcero nyTeM npHMeHeHH'I nol]xo,4.Eü]Hx .qJI.E cHcTe-
tntt TpaHsur npHeMHHKoB 3anaJ]Horo kI , B MeHee 3HaqHTeIIrHoü cTe-
neHH, noríbcKoro npoH3Bo.EcTBa.

Bce Ko]vfl\4epa{ecxue TüIIb] npHeMHHXoB 3ana.4Horo npcn3Bo"ucTBa
HCnOJlb3Y}OTC.E B Haí:reM COTPYAHHIJ€CTBe, a HMeHHO: JMR-1, -1A,
-4A a MX-15O2 npoa3Bo.trcTBa CLI]A, a TaKxe CIUA-7228, - 75I Á
CMA-_761 fiaHaJfcxoro npou3Bol]cTBa.

B neproit noJíoBHHe BO-x roloB l{eurp KoaMHqecKIax Hccne.tro-
raguü AH nHP u nofibcxuü 1,1 Hcratyr HaBHfaI{!ía paspaőoTaIIH H IJpE-
cTynHJIH K Ll3loToBíIeHHIo npHeMHHKoB DOG-2 a DOG-3 /cla.LS7t .

B HacTogüiee BpeME BblnycxaeTc.E KOMnaKTHb]ü npHeMHHK reoAe3u-
IJecKoü ToI{HocTH DOG-3. Ort pa6oraer Hanogo6ae CMA-722R.

óupva BI,I.UEOTOH B BeHrprau paspa6olafia k7 c 1,gB7.tro.qa Bb]-

IA/cKaer HaBplrauHoHHbIü fi reo.tre3HIIecxuü npHeMHHK THna S}JS-l1.
3tor xoMnaxtHstlá npHeMHHK aHaIIorHqeH npHeMHHKy MX-1502 u

HMeeT Bb]qHcIHTeIIbHoe MaUHHHoe o6ecneqeHHe Bb]coKoü CTeneHH.

B pa6orax, npoBo,trHMbIx

HacToxlqero Bpe}4eHH 6r,tnu n

coI{HaIíHcTHqecKHM}l

oBrIeqeHbl cIe.qyrouHe

v 2 xoun. MX-I502,
vl ]_ xotun. CMA-75L ,

KoMn. DoG-2 í4 2 xonan . DoG- 3 ,

3 xoN,ln . CMA- 7 6! , ]_ xor'{n . MX- L502

cTpaHaMü, Eo
npHeIVlH14KIa:

HPB

BHP

- |IP
nHP

CcCP

1 xovn.
3 xorun.

2 xoN{n.

cMA* 7 6 ]-

JMR- 1A

JMR- 4A,

2 xoun. JMR-4A, ]-

]_ xovn. CMA-722B,
Á ]" xovn.DOG -3,
]. xoun. DOG-3 .r{ccP
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V3 BbtrLIenepe\{HcJIeHFIb]x 21 rlp"ar""r,a' 10 KoMnrie}{TaMH pacno-
IIara}oT opraHH3arIHH, HenocpeAc,r'Be i-tr{o 3aHH,IepeCoBaHHb]e B pa-
6orax nO nporpaMMe l4urepxocMoc, ocTaIlbHbje xe HMe]oTc.fi B pac-
Itop.E)t(eI]HH reo.tre3HqecKHx opraHH3 arJal:t.

OTMeTHM TyT xe, í{To B nocfleÁHHe ro.trt] nofl!,cKae |4 coBeT-
cKI.íe KoIIríerH noJ]roToBI,íJIH npoeKTb] H HeKoTopble PaaPa6otxu no
cHcTeMe Ha3eMHoro npneMHoro ycrpoí,:icl.Ba fi őopronoro o6opy.qo-
BaHHfi/ no,üxoÁr{uero "trJlfi nnanfipyeMoro cnyTH}íKa rtrO*HK /cv.
Lq7t.

4 .4 . i-iporpauuuoe o6ecneqegue

lnn onpe.treIleHn.fi HoopAHHaT o]]r.íHot{Hb]x Ha3eMHblx nyHKToB
y Bcex BbfuIeyKa3aHHb]x npIzeMH!{KoB HMe}oTc.fi BblI{HcIIHTeJlbHb]e npor-
PaMMJ, pa6ora}OI{He Ha BcTpoeI{I]oM Mul(poüpoqeccope L1I7Á Ha 6oxs-
rrlHx unkI nepcoHáII!:HLJX l(oMnb}oTepax. oHu CJlyxar .trJlfi XoHTpoIífi
H B§vfi C.rIeHHJ{ npeaBapHTeJlbHb]X KoopAHHaT, Ho He no.qxoA.ET ]]rl.E
ToqHb]x oTHocHTe.DbHbix onpeÁerleu:P.ü. Inx oTHocHTeJIbHb]X onpeAe-
ríeHHri npHMeHffíoTCfl :rpaHcIIoI{auno}-Il{b]e HIIH MyJIb:rHJIoKalluoHHb]e
nporpaM}.6T, onHCaHHbIe HHxe "

IIpHeltHNxt-l JiuR-4A, 1,1X-1502 , clla.-7 61- u DoG-3 oőecneqeHbl
B cTpoe H Hb]MH TpaH crJOKaLIHoI,1 HblMH BblqHcrIHTefi L HblMLí nporpaMMa.MH

nnn 2* yx IzI1,1 4 -ex cT aH r\uit .

Ánn ceTeBoro npHl,leHeHHrT H Mex(.u,yHapogr]oro coTpyJlHuqecTBa
rtaprÓolee Mou]HblMI-l H qeHHb]MH nporpaMMaMIz fiBIIRIoTc.E MyIIbTHIíoKa-

uHoHHbIe nporpaM}61 , cnoco6Hlte oópa6orata oJIHoBpeMeHHbte .qon-
nfiepoBcxue ga6nrc.treuax 10 ÁJ1l4 óonee crairquü. B paMKax l4Hrep-
!(ocMoc uMeloTcfi cne.qyrcqne: POTSDA,I,I-S , SADOSA-S vl BHÁoH3Me-
HeHHfi nporpaMMbl GEODOP.

Op6urallHaR nporpaMMa POTSDA},I-5 paspa6oraHa coTpyÁHH-
KaMH UI,IO3 B l/]P. OHa cJIyxHT EJ7II perileHHFI lill4poKoro Kpyra 3a-
Aaq cnyrHnxoeoÉ reo,qe3HH, B ToM qHcIIe Á D,rLfr. MyIIbTHIíoKaqHoH-
Hoü o6pa6orxu .qonnnepoBcxux Ha6lrcgeHltü }víeToAoM KopoTKoü .t1y-
rH /cla,LZOJt. or:a TaKxe cnocoóHa ]lpHHHMaTb nepBHqHo Qulrt-
poBaHHHe Ha6flIO§oHl,ífi oT Bce;.: §cnnfiepoBcK}lx nI]HeMF!I.{I(OB 

"

IIporpar.atra SADOSA-5 pa:pa6o.raxa B OKr /ner"rq, BeHrpHn/
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/ctl.LaJ t. OHa crIy)KHT .qnrI Myn1,lHnol{aI{HorrHot:t o6paóorxu MeTo-
AoM KopoTKoIa p'yrÁ. .EonnlepoBcl(He IIa6ltogeHun npHHHMaIoTcf oT

Bcex BHtroB npHeMHHKoB. 9nclo ypaBHHBaeMb]x cTaHqHü B cTaI]Aa-
pTHoM pex(HMe cocTa.B-nfieT 30, oÁHaxo ero Moxllo yBeIíHt{HTb B
3aBHcMoCTH oT naMrITlIoli MoIllIIoCTI-í MaII]tIIIbI .

B llonr,ruc HMCcTcr,I MyJlb,rLJIIoI{autIollIIafi ilpolpaMMa/ npncno-
co6JleHHa.fi .trII"fi lJpHeMHHl<a DOG-3. B CCCP 14 HPE ycneuHo Be.qyT-
cfi pa3pa6otxu no co3JIaHHlo MyIibTHIIoKauHoHHb]x nporpaMM.

Baxgml pe3yrrbTaToM coTpylHHqecTBa .aB}IIIocb co3.traHue e]]H-
Horo Óoptvara Bxo.trHb]x IlonnIepoBCI(HX,qaHHb]X. Co3,4aHb] BLJI{HC'IH-

Te.nbHHe nporpaMMbl I]JIE onpeJle.IIeHHrI napaMeTpoB tpaHcQopMaI]HH
MexÁy pa3IIHqHbIMH ceTríMH H Ha6opanan Koop.uHHaT. flanee, pá3-
Pa6arulsaIoTcfi nporpaMME] J]n"Fi HHTelpaIIHH Ha3eMHb]x H .tronnrtepoB-
cKLlx ceTeü "

4.5. Peaynr,raTb] MeToAuqecKHx paspa6orox

IJo reo.qe3HqecKorvíy HcnoJIb3oBaHH}o .qonfinepoBcxux ra6nrcAegNü
B HPB, BHP, lIP, nHP, CCCP L1 I{CCP npogenaH pfiA TeopeTuqec-
KHx u cHMyIIffI{HoHHb]x HccneEoBaHuü. B 3ToM ríIíaHe oópa3IIoBb]M

MoxHo Ha3BaTb coTpy.uH}1\.IecTBo MexÁy cneuHaIILicTaMH OKl BHP

H uHo3 l,qP -

4 . 5 . 1. HHrep@pol!€,Tpl{qecKari TexHoJloruíi

tlpn oósrruoÜ .üonnJJepoBcxoÜ o6pa6orxe MaKcHMaíIbHoÜ ToqHo-
Tcbro oTHocHTeIIbHb]x nonoxeHHIá fiBnEeTc.FI t 20- 30 cu npH Ha6nro-

JleHHlrx .EIIHTeíIbHocTbIo 15-30 cyrox. !'nn noBb[ileHHrT ToltHocT!l H

yMeHbIrIeHHrT BpeMeHH Ha6nrcgeHNú CneqHalnctu ot.l npeAíIox{HJIE

ugrepQepoMeTpaqecKy}o TexHollorlrrc npoBe.qeHHH vl oópaóoTKI4 gonn-
nepoBcK!íx HaŐIrc.qeHHü tcNl.Uf /. Paspa6oraHa H nporpaMMa oÓ-
pa6orxu, Ha3BaHHaff PENCDIP. MerogoM, IIoIyqHBuIüM i{a3BaHHe

DBLT npoBoAHJIHcb 3KcnepHMeHTaIIbHb]e HaóIIo.qeHHrI Ha KopoTKHx
óae!ícax cT. ilegq, Hd A.rIHHHbIx 6asacax l-ieHq-EatZn, lIeHq:Pp3q
vI , B coTpy.qHpiqecTBe MexJ]y BHP yí l.EP, no qeTblpexyroJlbHHKy

lJeHq-llorc.uav-Eepnprn-Eaü.a. 3ru paóornt u Hx pe3yIlbTarst ony6-

*
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IIHKoBaHbt B pfi.ae H3.4aHH}i, B ToM r{HcIIe v7 . LB], Lg], [rO]
tro].

PesynslaTbl noKa3LíBarcT,
HO OnPe.treIIHTb C TOqHOCTI]IO

JIbHocTbIo B noI.4Hí{.

Á

1_0-200 I(M 6asHcoe Mox-
no Ha6lrcgeunfiM ArIHTe-

q:ro J]ríHHy
10-1_5 cl,t+

4 "5.2 " Kana6pogo.{Hble Merollbl

IlpH o6pa6otxe Ba}KHo 3HaTb Tot{HocTb ,/AocrosepHocrsr/ Aon-
IíJIepoBcKHx Fla6nroleguü p.nn BeueBaHHfi u 3aAepx}Cy IIpHeMHHKoB
oTHocHTeJIbHo Epyr lpyra. nng npoBepxH KaqecTBa npHeMHHKoB
Pa3pa60TaH H Hcnoíib3yeTcJT Ha npaKTHKe MeToA B3a}íMHb]x ,qon-
nJTepoBc!(Hx qHcefi /ctt. LrrJ u Ur7t. I4urepecHble npaKTHqec-
KHe pe3yIIbTaT§ onpeEerlennfi .ttNQQepeHI],HafibHoIá 3aEepxKH npne-
MHHK.B np'Be.ueHbl B [rO] , Lra] 14 [rr].

4.5. 3. öoTo,tronnrlep

lio gactaHuHoHHblM óororpaóHqecKHM HaóniogeHHfiM cnyTHHKoB
TpaH3HT MoxHo onpe.uenuTb Koop.qHHaTbl cTaHqHI4. Ing 3Toü qeJIH

Heo6xo.truvo 3HaTb ToqHyIo op6ury Ha6fi}o.traeMoro cnyTHHKa, KoTo-
pafi onpeIeIIEeTcE no 6oplonunr sQe1,Iepu,lalt, 3apelHcTpHpoBaHHb]M
n,pHeMHLlKoI\{.

3ror MeTo.tr, IIoJIyqHBIrtHla Ha3BaHHe QoloAonnfl€pl río3Bo-IIHII

ncfiyt{HTb BblcoKylo ToqHocTb 14 ficnoIIb3yeTc.E npeHMyl4ecTBeHHo

D.nfr. nofiyqeHlzn xoop.quHaT @otorcavepHb]x cTaHIlHü, pacnonaralo-
IqHx Ha6nroAarerlbHblMn cTaHqHffMH 6onee BbIcoKoIl TotIHocTH , a
TaKxe l]Ilfi BiJBoEa HeKoTopblx cHcTeMaTHqecKHx oua6ox !1 BHeI!-
Heü ToqHocT}l @otoxauep.

B palrxax nporpaMMbl l,1Hrepxoclloc u leoge3HqecKHx CnyN6
no.q Koop.l{HHarlaeü OKr BHP c 1981 no 1986 rr. npoBo.4HJIIacb

ceaFicbl öorogonnlep. B pesynlTaTe 3Toro ToqHo onpeÁeIleHbl
reoqeHTpHqecKHe KoopguHatst QotorpaQauecxux KaMep Ha cTaH-
L{Hfix Pura, Vxropo.q, lleHq u 3geHi.Iropo,q lraón.1,/ . OnpegeneHu
TaKxe H cHcTeMaTHqecKa_fi ou:n6xa u BHeIlIHr{8 ToqHocTb KaMep yKa-
3aHHblx craHuufr H etaHuuü CNlteug, Byxapeet, Xenyau, llfiaHa,
Crapa-3aropa u OlsurslH. ,[eransHoe onucaHHe MeTotra H pe3ynbTa.-



ToB .qaHo B br1 Á LrrJ .

4 .6 . CeaHcsl ,qonnfiepoBcKHx ua6-nrcgeHkIá | Hx pe3 yJIbTaTb]

.4o c'x nop npoBo.q'nl4cb u BeAyTcr{ H B Hac:roflqee BpeM.fi
no3I4rIHoHHbIe onpe.ueJleHHrI olHHotlHblx craHquli r FIaF craHuI.lIl H

cereü: peryJlfipHble Ha6nrcleHHR n oócepnaTopH.Ex, xanu6poBoq-.
Hble ceaHcb', WEDOC-l, WtrDoC-2, MERITDOC, TKDOK, GSSC-DoC34,
HaqHoHaIbHbIe .qonnJlepoBcKHe paóorut, DÖDOC, FHDOC, ALGEDoP.

4 .6 .1,. Peryaxpgue ria6lngegug

B o6cepeaTopu.Ex EopoBeI{ /nHP /, IleHq /BHP / H oTqacTH
IlorcEanu /r!.P / J]onnlepoBcKHe Ha6lrogeHa' Be,tryTcfi pery'L'pHo
/ct.. [r], [rr] H |zoft.

Ha peóepeHl{HoM nyHKTe cTallLIHH l]eg,. HenpepblBHble Haó-
.rí}o.qeHurT Be.q,yTc.fr c I97B loJla no HacTofiü]ee BpeM.E /I9B7 r./.
KoOP.BHHaTb] nYHKTa BblqücIIJTIíHcL} IIo KacceT anl /o1ua KacceTa co-
,UepxHT 30-40 npoxoNEeHHI1 / nortyqeFIHh]x 3a 3 aan/. IlonyveHHafi
6olaua;r cepurT Koop.trHHaT o6paóotaHa cnexTpalbHb]}{ aHaIIH3oM.
EunN o6uaPYNei]bl 3Haq!íTeIIbHbIe nepno.trlzqecxize z3MeHeHHrT KoopAH-
HaT / cu. 1rS] Z. 3ra pe3yIIbTaTb] noJle3Ho HcnoJlb3yIoTcfi .qIífi
Hccrte.qoBaHng H3MeHeHH}i cHcTeMbI KoopAHHaT, onpeA
6optosult,t eQevepugarur Artfi KoppeKqH}I AoIIfiIIepoBcK
HaT ]]pyrux cTaHI]Hü 3a 3noxy /ctt. |tn]t.

e.nneMoü no
Hx , Koop.qH-

4.6.2. Kanu BKa HeMH}]KoB

Iíepea Ha6nrcAareíIE,Hb]MI-I ceaHcaM' u nocfie Hax Ha
6un' opraH'3oBaHbI cIIeAyIoI4He xanr.r6ponxa npHeMHHKoB
Doppler Calibration Carrpaig.n Penc/ :

DCCPl lraü 1982 f .,5 npHeMHI.lKoB crpaH-yqacTHull
I,1HlepxocMoc, yqacTBy}olr]Llx e WEiJOC-I / ct"t.

[tlf t ,

DCCP2 ceHrx6pl 1983 r., 9 npaevHuKoB cTpaH VK,
totlux B h7EDoc-2 /ctí. |Zt)t,

cT. lieHrt

/ DCCp =

nporpaMtt{bl

tl-a7 u

yqacTBy-
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DCCP3 - r,{aü 1984 l., 1,I npHeMHHKoB ctpaH ICCC,
DCCP4 anpen}, 1981 r., 12 npHeMI-]HKoB cTpaH |CCC.

Kpove nepeqncleHHblx Bblue xannóponox 6uInu opraHa3oBaHh]
H perHoHaJIE,Hb]e t<aluópoarcu B FlPE, fIIlP u CCCP .

C qellblo reo.qe3?Iqecxoil npHB.H3xra .ueücrByrcI!!{x ví 3anfiaHHpo-
BaHHb]x reoÁHHaMHqecI(Hx H íIa3epHblx cTaHtlHli u Co3.traHHJ{ eJlHHoIi
re o.qLíH aMurr ecxofi - re ol]e 3 Hqe cx r tZ C HcTeIvb] .qI.E npoBeAe H H.E coBMe -
cTHb]x reo.trHHaMHqecKHx HCcJIeJloBa:rtvú Ha TeppHTopuvt 3ana.qHoj:{

!i BocToqHoú Enponut óuln opraHH3oBaHbl ceaHcbl VrEmC-l H I^EDOC-2

/c1,1. ptl.c.2./

KoopgaHaTopaMH ceaHcoB ríBJ:.rIJ7Ácb HFtcTHTyT KocMHqecKHx
HccJIe.qoBaHHIá AH Anctpun, lpar], oTBeTcrseHgsrü 3a 3ana.qHhle
cTaHI{HH, pt O6cepBaTopHfi xocl.ru.recxotZ reoIIe3HH BHP, llegi{,
oTBeTcTBeHHa.fi 3a cTaHqHH nporpaMMbl üHtepxocMoc.

Ceauc WEDOC-I 6lrn ycnemHo npoBeleH c 11 no 27 Ma.fi ]-9B0

Iog'a c y.racr:uev 15 ctaHrlnü. Ha6nrcIeHHII o6paóarstBarlucb B
5fpaue /cv. ba7 t, opagxOypTe, f]eHI1e /clq.Ltg) t u llorcgairle

7cv.|ZOf l- B ra6nlrr{e 2 npegctaBrleHbI Koop.trllHaTbl, nolyqeH-
HbIe B pe3yfibTaTe nepnotl BepcHH nporpaMMbl SADOSA;

Vqurs:Bag ofib]T, rpeoópeTeHFblü B xoI],e lvEDoC-l/ CeaI]c hEDoC*2

6auo npoBe.qeH óonee ycneuHo H pacllxpeHHo c 6 no t6 cenrx6-
pE 1983 r.

B ceaHce i\lEDOC-2 HaőnrcAeHHE Be.rIHcb Ha 27 cTaHI{Hfixl pdc-
nonoxeHHb]x Ha TeppI4TopHH, AHaMeTp xotopolá cocTaBIIE"rI oKoIIo
3000 xM. 18 craHquü pa6oranpl B 3ana.Egoü Enpone, a 9 - B Bo-
ctorrHotZ. C6op pe3yíIbTaToB HaónrogeHnü n pacnpeAeIleHHe Hx B

cooTBeTcTBHH c 3anpocaMx npoBo,uHJIHcE, Ha cTaHqufix lIeriq u

lpaq. Ha6nnleHH.E oópaóalr,iBarI}ícb c noMolqbrc nporpaMM SADOSA-S

N @ODP-V. PesynltaTbl BbII{HcleHnü cpaBHHBa.rlucb c HaóopavN Ko-
opAHHaT, noflyqeHHblMH B IpyrHx AonnJlepoBCKHX Á Ha3eMHb]X ce-

4.6.3. 3anaJ1rlbtl;t a Boc:roa{Hb]li EBponeIZcxLrü CeaHc lonnaeponcxHx
Ha6nro.uegait
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lJ.cl,t. I.r olrraIltl3atlr{rI l./l1t]OC-2, noIcnt,lc paőorul, c6op |4 o6-
paóoTKa pe3y'rlbTaToB Ha6nrcÁeHNii, MeToJ]b] oópa6oTKH, pe3yrlbTa-
TbI Bb]qHcneaná, cpaBHeHn.fi H BblBoAb] nogpo6Ho onncaHbl B MoHo-
rpa@uu LZLJ . Tau Ne npnBe.treHbl nonyqeHHble npocTpaHcTBeHHb]e
Koopl]HHaTbl , Hx ToqHocTHbIe xapaKTeplí{CTu}(I4 vI Kopen.ÉquoHHbIe

MaTpHI{hI, MeToÁ, H pe3yJIbTaTb] CeM],ínaparulerpoeotZ npocTpaHcTBeH-
Hotá rpaHcQopMaLIHH H AeTaIIL,Hoe onucaHae riaőnrcAarellbHblx cTaH-
IIrí;I .

KoopgNHaTst MyríbTHrIoKaIIHoHHoro ceTeBoro ypaBHHBaHI4fr., no-
ííyqeHHbIe MeTo.trow xoporxotá EyrH nporpaMMbl SADOSA-5, a Taxxe
l4x cpeJ]HJTrí KBa.EpaTHI{ecxa.fi ouu6xa Aa}oTc.H B ra6n. 3. Koop5n-
HaTbl oTHoc.ETcrT K 0agonovy r1eHTpy aHTeHHbt npHeMHHKoB. Koop-
IIHHaTbI 14 CooTBeTCTByIoIllHe cpeAHHe KBa.upa:rHqecKHe oun6xu Ang
xaxIoü cTaHttHH 6gua noIytleHb] B cHCTeMe Koop.uHHaT 6oproeslx
eQeltepnÁ cnyTHHKoB, o.qHo3HaI{Ho Onpe.4erl.fieMoi{ c noMolliblo non-
noú coBoKynHocTH HcnoIJL3yeMblx B ypaBHHBaHHH op6nr. O6o6qeH-
HaE TaKHu cópaaoM cHcTeMa KoopllnHaT .EBíLEeTc.E o.qHHM H3 Bo3-
MoxHblx ocyu{ecTBleHprrT cucTeMbl KoopEfiHaT NWL_lOD.TotrHocrs
3Toro ocyuecTBJIeHHF cocTaBrI.EeT t 2- 3tt /Orverult, t{To cl{cTe-
Ma NWL-loDnpHHflTa B MHpoBoü reo,qe3LíqecKoü npaKTHKe Ka_K oA-
Ha u3 gan6onee ToqHb]x no cBoeü BHyTpeHHeü cxoI{HMocTH Bceo6-
Í.qHx Ha3eMHb]X feorleHTpHrIecI{Hx CHcTeM Koop.trHHaT, u oHa HcnoIIb-
3yeTc.E Art.E AonnneponcKux qeneti cnyTHHKoÉoIZ reo.tre3HH. HuegHo
no3ToMy cHcTeMa NVIL-IOD Mo)KeT őurr IIpHHffTa 3a 3TaIIoH./ rou-
HocTb nyHKToB I/imOC*2 oTHocHTeIIIrHo Apyr Apyra cocTaBrIrTeT
J: C.3 0.5 M.

nea Ha6opa IeorIeHTp?íqecxl,lx Koop.qHHaT, nofiylleHHblx EByMrT

nporpaMMa^4H sADoSA-5 pr GEoDoP*V ór:nu cpaBHeHb] Mexly co6oi1
c noMolllblo ceMnnapauerposoü npocTpaHcreeHHoü rpxaHTyJlFIIJuu.
OHu nogo6Hlt Epyr ppyry co cpe.qHeü KBagpaTurrecxoü ToI{HocTblo
TpaHcOopMaI]HH, cocTaBn.arcqeta t 0. 6 M.

Cetl WEDOC-2 HMeeT H TaKHe nyHKTb:, KoTopble EBIIffIoTc.fi coB-
MeCTHbn\lu C HeKOTOpbJMu nyHKraMU CeTeü WEDOC-) , EROSDOC H

ED-79 IIo 3THM nyHKTau Haóopb] KoopAHHaT WEDOC-2, nonyqeH-
Hh]e c noMol{blo nporpaMM SADOSA-5 H GI)DOP-V cpaBHHBaeMbI c
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.EpyrHMH He3aBHcHMblMH Ha6opaM?I ynoMHHyTblx ceTeü. B pe3yíIbTa-
Te nonyqeHhl cpe]]Híae KBa.qpaTHqecKHe orrra6xu 6o ceMHnapaMeTpo-
Bblx rpaHcQopvaqHü. OHpt npHBeJleHbI B :ra6n.4. Hanolarruu, tITo

wEDoC-I H WEDOC-2 nonyqgp11,, ,ro 6opronnna 3öeMepH.qaM /BE/,
EROSDOC fiBIírTeTc,É enponeücKoü .uonnneponcxoü ceTb}o, BblqHcIíeH-
Hoü no ToI{HhrM ,/npeqnsaoaali't',t/ aóeuepu.qall /vu/, a ED-79 gBnx-
eTcfi ceTlr]o 3anaEHo-enponeÜcxux nyHKToB, ollpeAefifier4ol.:i no Ha-
3eMHbIM H3MepeHHg.M yí QoptuHpylol4e11 3HaMeHfiTyIo cHcTeMy Koop.q}í-
HaT 

"

4 .6 . 4. I"IERITDOC

B pavxax HayvHoü Mex{.tryHapogHoü vuponoú npofpaMMb] IlERIT
B nepHo.tr anpeIL,-HI0Hb 1-9B4 r,. ycneuHo 3aBepIIIHIIcrT HHTeHcHBHb]}i

AonnltepoBcKHü ceaHc MERrTDOC . L|elr 3axIlloqartacb B onpeAerleHHH
coBMecTHoü ogHopo5Hoü peóepegq,uoü cncTeMi,l J]II.fi pa3_]-íHt{Hb]x

TeXHHK Fla6nrcEerruü no KocMHIIecKoü reo.4e3H]4. B 3ToM cea.Hce yc-
neIrIHo ya{acTBoBaIIü cTaHÍlI4H EopoBerl, IIeHq n ilorc.qav. Koop.quFra-
Tbt 3THx craHuuÜ coBMecTI-Io c IpyrHM!í CTaHqI4.EMH no'rlyqeHb] c BbI-

coKoÉ ToqHocTb10 B MHpoBofi cl{cTeMe.

4 . 6 .5. Esponeücxlte ce aHcb] c yqacTueM oTxpblTbix HayqHblx ctagqaIá
14Hrepxoctuloc

B 1978-r,l ro.qy no HHLíIfvIaTHBe Anctpxn n OPl ón:n opraHn3o-
BaH coBMecTHb]ü Eonnneponcxalá ceaHc DÖDOC , B KoTopoM c ycne-
xOM npHHfifia yqacTHe l4HtepxocMocoBcKaE cTaHqHrT EopoBeI] /I7HP / .

Tax Ha3blBaeN{blü .tronoIlHaTenlHuli DÖDOC 6grn npoBeAeH B 1,g]g r.
c yqacTneM c,TaHuHH IIeHq /BHP / .

C 1983 no 1985 rr. c yqacTneM l4ranuu, Anctpuu u oPl 6utn

opraHH3oBaH HayqHb]ü ceaHc ALGEDoP 4ry,{ 6onee ToqHoro oilpeAene-
Hufr, BblcoT reol-iAa B petrHoHe Anrnaücxux rop. B groü nporpaN,tMe
co cTopogu BHP H IIHP ósuta oKa3aHa noMoII]b nyTeM npoBeAeHHrT
.qonnnepoBcKux HaónrcgeHuü Ha nyHKTax Anctplttt.

B pauxax HayqHoro coTpyt]HnqecTBa B 1983 roAy Ha reoAe-
3HqecKHx nyHi(Tax oHi{nRI-1I{H}í npoBo.q}IIcfi coBMecTIItilü Ql,tttcxo-nen-
repcKnü ceaHc JlonnnepoBcKt{x Haónn;leHuit FHDOC. MynrtunoKaqH-
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oHHb]M MeToÁoM 7cv.|ZnJ/ 6s:no onpe.qeleHo Bcero 9 nyHxton
Qaucxolt reo,qe3H.JecKoü ceTH.

4 .6 .6. HK,Eotc

lna HayqH§x ueneÉ rno6angr]oro xapa*Tepa B paMxax npofpa-M-
r"u HHrepKocMoc nIlannpyeTcfi npoBecTH vnponoü .qonnnepoacxuú
Ha6n}oJ]aTertbHll]Z ceaHc }IK,IOK. HaónrcAeHH.E nJlaHnpyeTcfi npoBecTu
B EBa noAceaHca: C ]. no ]-5 gexaópn 1987 ro.qa a c 1,6 üo 30
fiHBap.E 198B roEa. B cooTBeTcTBl4H c nIIaHoM B 3ToM ceaHce npeE-
noIaraeTcF yqacTHe 1"6 craHI-IHü, pacnpe.q,eJleHHb]x no BceMy MHpy:
Eanlaxo, EaHralyp, Eopoeeq, 3neHuropog, KnHr lNep5N, Manyro,
HoeonasapeBcKaJT, Hxuanr, oH.qpNeüoB, IInaHa, lIeHrf, llorc.qalt,
CaHrsRro ge Ky6a, CulaeEs, VIaH-EaTop n XenyaH.

4 .6 .7. .[onnnepoBCKHe nporpaMMbl |CCC

C l]e.l.lblo KoHTpoII.fir floBbnllgllp151 ToqHocTH H npaB.fi3KH X MHpo-
Boü cHcTeMe KoopEHHaT Ha rIIaBHbIx nyHKTaX eÁI,rHoü acTpoHoMo-
leoJ1e3aqecxoú ceTH feo.qe3HqecKHx CnyNó coI]HanI4cTHI{ecKHx cTpaH
npo14cxo.trLíT nocTpoeHHe coBMecTHoü AonnIÍepoBcxoü ceTI-1 B .aBa
3rana: B 1984 roly ceaHc GSSC-DOCB4 v B 1,987 roly ceaHc
GSSC-DoC87óamu ycneLlHo 3aBepu]eHb]. B HacTo.Elllee BpeM.E Be.tryTc.fi
BblqHcIleHH.fi í4 npHMeHeHHe K Ha3evgoü eguuoü acTpoHoMo-reole3H-
qecKoü CeTH eBponeüCKHX |CCC. 3ro MeponpH.fiTHe npeAcTaBíI.EeT
coóoü BaxHoe HayqHo-TexHHqecKoe AocTH)KeHHe, oTKpb]Ba}ol]lee nyTb
K npaKTHr{ecKoMy HcnoJlb3oBaHHIo cnyTHHKoBoIl reoAe3HH B npoH3-
Bo.qcTBe HaIIrHx cTpaH.

5 .IJepcneKTHBb] .qonn'IepoBcKoro MeTo]]a H cnyTHHKoBoü reoAe3HH

B HacTofiuee BpeM.fi H B coI{HaIIHcTfiqecKHx cTpaHax npeo6pe-
TeH onb]T 14 fiMeeTc.E .qocTaToqHoe KoIíHqecTBo Ha3e,MHb]x npHeMHH-
KoB. C .qpyroü cTopoHbl cHcTeMa cnyTHI-iKoB TpaHent pa6otaer Ao
7992-95 trtr.zl,1g;9gg H3 3Toro B nocfieEylol:tue 1-3 roAa qenecooó-
pa3Ho:
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3aBepUHTL, HaqlioHaJibHbIe .qonnIepoBcI{He Ha.6IIlcAeI{HFI,

3aBepuHTb BhIqHcfleHHff CeaHcoB GSSC-DOCB4 vl GSSC-DOCB7 u

Hcnonb3oBaTb pe3ynbTaTbI lln.fi fioBhnllg§p16 ToIIHocTI.í coBMecTHoü
Ieo.tre3HqecKoü ceTH |CCC H /I.IIE ee npHBJT3l{H K cyl4ecrBy}olqHM
B MI,ípe cHcTeMaM KoopIHI{aT, a TaKxe .tr.n.fi noIyI{eHLíE ynyqueH-
Hoá KapTHI,iLJ reoHJ],a H TpeXpa3MepFioiI Hepa3pIr]BHoü ceTH B pe-
rHoHe rCCC,
3aBeptlJHTb Ha6fi}o.qeHHF H BblaIHcJleHHrT no rflo6a"IIbHoü nporpaMMe
HI(JOK v HcnoIIb3oBaTb pe3yIlbTaTbl UI(,UOK H WEDOC l.nfr Hayq-
Hhlx 14 npoH3Bo.trCTBeHHbIx qeneá reol]e3HH, reo.qHHaMuKH, opóu-
TaIIbHbIx onpeJleIIeHHIZ Lr, KocMHr{ecKoro ficcíIeJ]oBaHH.fi KaK oTKpbI-
ToIo, TaK u onepaTuBHoro THna /B ToM qucne u l\nfr. |CCC/.

IiporpeccuBHhlM MeponpHrTTHeM B reoÁe3aqecxolá ITpaKTI.íKe EB-
n'{eTCíI BHelIpeHHe HoBoro MeTo.qa fno6anlHoli no3I.II{HoHHoü cHcTe-
r'tsl /rn6 ranu GpS / . C líoMolllblo cr.lcTeMbl cnyTHHKoB HABCTAP r IIol1-
.trePxHBaeMoú CIllA, cnyTH}1I{oBa.fi reoAe3I.íf cTaIIa noBceJ]HeBHblM cpe-
.qcTBoM leoJ]e3fia{ecxoro npol{3BogcTBa Ha AHcTaHI1H.ax oT 1 .uo
500-1000 KIv!. lJpN sToM laercE lIlC Ha I-2 nopríÁKa ToqHee v7 ót:-
cTpee Ha3eMHb]x reo.qe3nl{ecxHx H3MepeHHü u AonilrtepoBcKux Ha6-
nlo.qeHxil /,touttoclu pa3IíHqHb]x reoAe3HaIecKHx lueTo.qoB oTHoc!{Te-
.rlbHb]x onpe.uelíeHHü cpaBHfiBaIoTc.E Ha puc. 3/. Hapr{.try c aMepHKa-
HcKoÉ cNcteuoIá HABCTAP cyqecTEyeT vI coBeTcKa.a cHcTeMa rJIoHAcc,
KoTopa.E, K coxaIIeHHIo, noKa elqe He ,TBJI'{eTC.FI .qocTynHoü D,nn fe-
o.tre3HcToB.

B cB.É3-1 c npolpeccou llIC leo.qe3}ícTaM cotlnaIllicTxqecKHx
cTpan qenecoo6pa3Ho:

B 6y.qyqeu üpuocTaHoBHrb 3axynKy AonnnepoBcKHx npHeMHHKoB,
oTAaTb npeuMyqecTBo QNHauconb]M BIIoxeHH.EM B qe"rlfix 3axynox u
paspaóorox npltcMHHKoB lnc, ilo.trxo.qfiülltx ,qfi.fi cficTeMb] HABCTAP
u/unu IJ]OHACC,

HaüTH ÁocTyn K cHcTeMe cnyTHHKoB rJIoHAcC,
Ha ocHoBaHHH nyHKToB u ceTeli, onpe4eIlfie}4blx Aonn.nepoBcKHM
MeTo,uoM /taxvtx KaK WEDOC, ilKnOK, GSSC-DoC84 l GSSC-DoCB7
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H HaqHoHarILHb]e onpe.ueIeHuíí/, H oTaIacTH, nocpe.qcTBoM Mex.qy-
HapoEHoro coTpyJ]I-rHqCCTBa, co3IIaBaTL perHoHaIIL,Hb]e, KoHTHIle-
HTaIITrHb]e }IIIH ,tra)Ke ríío6aJíbHir]e ceTH cIIexeHHfi no lnc c qeIlb}o
ToqHoHoFo onpe.qefieHH.E qacTH op6HTb1 /unu noIIHoIZ opÓVTű/
cnyTHHKOB cHcTeMbI FiABCTAP |4 lnoIlACC, 1ITo Heo6xo.trHMo .qIIrT

TOqHbIX OTHOCHTeIIT]Hb]X MeCTOOnpeI]eJIeHHIl pa3IIHIIHb]x Mac[ITa6oB,
opFaHI-i3oBaTb .qocTaToqHo rycryrc HaI]HoHaIIbHyIo cnyxe6Hy}o ceTb
nyHKToB, peryn.EpHo Ha6Ilrc.qarcüiHx lIIc c qellbro no'IyqeHHE noc-
TofiHi{h]x nyHKToB Ha o,qHoM KoHqe Tex MHoroqHcJleHHhlx őa3ucon,
Ha J]PYIOM KOHI{e KOTOPb]X npoBo.trfiTcfi lnc HaóIiioAeHIa.E, !ícno-rlb-
3yeMble ÁIJrl ToqLtE]x oTIloCH,IeJIbI]blX onpe.qeleHull B noBce.qHeBHoM
reo,r]e 3HqecKoM npoH3 Bo,qCTBe .

t
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leoqeHrpHrIecI(He I(oop.qnt-Iarr,t qéIlrpa
r]loroxavep no MeToAy óoto.Eonnnep

,I,aonHua 
J.

llp/ Han - 9ucno olga$nrcEeHHblx ilpoxoiqeHarl a @rorpaópirecrca< narrpa.aneHI-ti

11tDOC-1, leorieHTpuqecKlae Koop.quHaTb]

- Qasonoro rleHTpa aHTeHH,
nolyqeHHble nporpauraoü SADOSA

Taónrqa 2

CtaHqun Kolt X(m) Y(m) Z(m)

Borowiec
Di onysos
E f fe1 sberg
Grasse
Graz
HerstmonceuX
Kootwijk
Penc (005)
Potsdam
Sopron
Triest
Udine
Ushgorod
llJettze11
Zimmerwald

BDR
DI0
EFF
GRS
GRZ
HMC

KTW

PNC
PDM
SOP
TRS
UDT
USH
lVúTZ

ZM!\,

31JBJI9.93
4595231 .36
4029Il 6 .48
45BB041.20
4I94433.2J
403j658.69
jB99224.I0
4a52)1I.10
]B0070].14
4I2j990.L4
4336155.]B
4JI550I.20
J907 4J9 .25
401554I.50
4J3I29B .46

II4BL45.99
21394LI.09

4901 45 .13
556429 .05

116268].BB
2J566.5I

396152.68
I4I15I1 .5J
aB2040.39

L226012.49
I011249.90
1014998. ]1
1602421.0J
9]1B07.11
561532.B2

502LB05.51
39I26IL.a4
490400J.20
4381658.35
4641240.54
4924L45.6l
501506B.14
47BI52J.96
5028784.11
4693247.2I
4511B9B.16
45103BB.22
47 6jB99 .67
4801603.75
4633130.65

1, / 3xcuegtpaqecxoe noloxeHHe cTaHqHil l^7 EDOC-I orHocHTeJIbHo
ffiDOC-2 uverctcx B nyőnnxaquu tZt]

2/ Cra;lqua YiKfopog BbtqHcIJ"EJIacb nporpaMMoü o.qnHoqHotro
|to3HIlHoHHoro onpe,qefieH:g.fr.. Oga He BoI::IIa B MyríbTHIroKaquoHHoe

ceTeBoe Bb]gHcIIeHHe.

Cragur.rx
X (m) Y(m) Z(m) IIp/Han

pnra( I9B4, Nova)
V>xropoÁ / 79a5 /
3neH HlopoÁ /1"984/
,l]eHq /7979 /

)IB)9B).B
3907 4L4 .9
288621B.2
4052380.I

+ 1.4
;T9.9
; 4.B
t 6.1

14,21486 .4
l60246I.I
2155999 .5
).4I1599.6

+ 1.4
+rS.S
+ ].B
+ 6-)

1.B
7.4
7.L
1.7

5322806.
47 63913 .

5245Bl7.
4701527.

4+
6;
67
Bt

IJ/40B
2/28
5/n
L/D
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leo1.Iert TpHlIecK He I(OopjlHLí aTIr1 óa:oeoro
qeHTpa aHTeHH, ncflylleHtlble ilporpaMMo}1

SlrDOSA5

T.e6larla 3

CraauuR Korl üpuewux X /Fl/ Y lnl Z ln.l

BLAZAJEl\lK0

BOR0l,{IEC

BRUSSELS

CAGLTARI

DTONYSOS

EFFEL5BERG

GRA55E

GRAZ

GRYBOV

HAMBURG

HER5Tl"10NCEUX

HONtFOS5

HVAR

JOZEFOSLAV

KOOTl,.JIJK

MATERA

MERATE

METSAHOVI

PENC

POTSDA1,4
l

i nrsn

SAN FERNANDO

SIMEIZ

SOPRON

TRIESTE

WETTZELL

ZIl"lMERI^JALD

BLZ I

BOR 
I

BRS l

CGL l

DIO l

EFE

GRS

GRZ

GRY

HAM

HMC 
I

HON l

llVR l

I

Jo7l
I
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