
YTBEPXTAAIO

rpoper{rop Mfy I{MeHI4 M.B.JIovtoHocoBa

eeAyuleft opf aHI43 aul4ll

(Mfy I4M9HII M.B.JlontoHocoBa, 119991, Mocxna, Jlenuuctcne roplt, 1)

Ha Ar4cceprarihoHHyro pa6ory Jlone: IOruu Po6epronHbl Ha col4cKaHue yveuofi

c.reneLrll (Kar,rAr.rAar Sra:uxo-vrareMaraqecKl4x HayK) no aneIII4aJIbHocrI4 (01.03.01 _.

acrpoMerpvrfl, vr se6ecuas MexaHr4Ka> (orpacl6 HayK: <$u:uxo-MareMarnvecrcue>)

Ha reMy <XccleAoBaHr4e cr4creMarr{qeeKlrx pa:nocrei KaraJIoroB

KOOpAUHaT p aAr4 Or4 CTOqHI4KOB r{ nO ATpO eHLI e CBOAH OfO KaT aJI Of a))

/{raccepraqlroHHar pa6ora IO.P. Jloue: [ocB.f,IrleHa l4ccrleAoBaHnlo n oerpoel{I4fl

0yulanaes,ralruofi ue6ecuofi c14creMbr orcqera, Koropafl coulaoHo coBpeMerlHI-,lM

npeAcraRJreH14flM, peanr,l3yerar B Sopvre KaraJIora KoopAaHar Ha6opa ue6ecsltx

o0beKTolt,

Axrya.nsHocrb reMbI IrccJIeAoBaHIrfl

Iloc,re roro, KaK B 1998 roly craHAaprHas ue6ecuas cl4creMa o'rcr{e'ra cl'ara

ocr{oBblBarbcr Ha ua6lrcAeru4.f,x BHeraJIaKTI4qecKI4x paAuo}rcroqHul{oB, B acrpoMe'T'pnH

nocToflI{rro r,rAeT [poqeac coBeprxeHcTBoBaHl4t MeTOAOB CeIeKUI4I'I OnOpHblx

paAr4or4cloqrrr4KoB, t{x Ha6lrc4eurafi, o6pa6orxu LI I4HTeplperaryvv pe3ynb'raroB. Il

Fraororrulee BpeMs 4eficrnyer BTopat Bepcl4{ KoopAuHarHoro craHAapra 
- 

ICRFZ a n

nepcrleKTI{Be rotrBneHr4e rperlefi. 3uaqurelb*afl. BeJII'IaII4Ha norpeunocrefr

OT3bIB



o[peAeneHnq lloilo)KeHlrr ocefi cI,IcTeMbr oTcrreTa fro cpaBHeHl4ro c olIII46KaMI4

ua6lroAeunfi roBoptrr o HaJrLll^uvr onpeAeneuuofi cucreMarlzKl4. I4c'roqHuxavu

cacreMarr,rqecKr4x rrorperlrHocrefi uoryr 6rtru KaK cJIoxHatI crpyKTypa 14 rIoBeAeHI4e

oTAeJlbHbrx paAuol{cToqHr4KoB, TaK r{, Ha[pI4Mep, HaJI]1.q]'/le pensrI4BI,ICrCrOft eexosofr

a6eppaulru.

B orJlt{r{I4e or Knacclrqecrofi cxeMbl, ncnoJrb3oeanuefrcs npu coeraBJIeHI4H

SyH4anaeuranbHblx KaraJlofoB 3Be3A, coBpeMeHgtril o6ute[pl4H.flTblfi noAxoA cocrol4T B

ToM, r{To KuHeMar[qecKI4Mr4 xapaKTepl4crI4KaM]I Syu4arraeurarbHblx o6r'exroe

rBJr.f,IOTCfl TOJTbKO r4X KOOpI[HHaTbr, a r43MeHeHI4t KOOpAI{HaT flBr.[]OTCt TOJIbKO

r4cror{Hr4KoM rlofperuHocrr4, a He orAelruofi KI4FIeMaTI{.Iecxoff xapaKTepl4c'tltxoff, xarc

6ntro c co6 crseHHbIMlI .IIBLIXeHI4{MI4 3Be3n.

Axryalluoc'ru Ar4cceprarlnoHuoft pa6orrr IO.P.JIone3 B ToM, rlro Ha oeHoBe

a*aJrv3a cBoAHbrx KaraloroB Syu4anaeuraJrbHblx paAI{oLrcror{HI,IKoB, noryqeHHbtx

corrocraBJreHaeM pe3ynbraroB o6pa6orxrz PCAE Ha6ruoAeHLIfi B pa3Hbrx HayqHbIX

yqpexAeHvrflx, 
'\eilarorcr 

ollpeAeneHHblg BbIBoAbI, no3BoJItIOuIUe ynyqIUI4Tb CI4CTeMy

ICRF.

C)6ruaq xa paKlepncrlrKa pa6orsl

llpelcrawleHHafl Ar4cceprarllr.f, cocror4T r43 BBeAeHI'lfl, rrerl,Ipex rJraB v

3aKrrroqeHr4f,, coAepxur 60 pncyHKoB u 20 ta6tI4II, crII4coK nl4Teparypbl HaequrblBaer

85 Hassauvtfi., o6u\uft o6reu Ar,rcceprarlr4r4 cocraBJl.f,er I25 crpaHl4u. Marepua,rst u

BbrBoAbr, cAeJIaHHbre B Auccepralll4rr, ony6nuxoBaHbl B 16 crarlxx, H3 uux 6 crarefi * e

peqeH3r4pyeMbrx vrcAatvrflx, 4 crarsu - n c6opul4Kax rpyAoB xou$epeu\ufi,, 6 pa6or - a

Apyfl4x u3AaHVfrX

Bo nneAeHrdu Aenaercs o6:op r4cropr4r,r co3Aauufl SyHaaveHTarbHbIX KaraJloroB

Ha lrporrx{eHvrv 6onee corHr{ Jrer r4 KoHcrarupyrorcfl 6lraNafiurne nepc[eKTI,IBbI 3Toro

ltpouecca: rroAroroBKa rperbefi nepcrara ICRF I4 ttcnoJlb3oBaHlle olrl4r{ecKoro KaraJIora

GAIA. B uexoropbrx nonox{eHu{x, BbrHocr4MbIX Ha 3aIrIHry, rpe6yerca KoHKperl43aul4fl



pe3ynbTaToB aB'ropa, rocKoJrbKy r4MeroTc{ yTBep)KAeHI'1fl, paHee B HecKoIlbl{o Apyl'ol4

Q o prra e B br c K a3 bI B aB IuI4 e cfl Apyrl4 M I4 I4 c cJI eAo B ar eIrflMtl:

1. 3naqutrbte clrcreMarl4r{ecKue oruu6xu ICRF aKTI'IBHo o6cyN4a,'rlrcb B nepl{oA

rroAroroBKr4 ICRF2. Canao [orBJreHr4e 3Toro KaraJlora o'{enlaAut.tfi pe3ynbrar

o6cyx4enut., Pacryular co BpeMeHeM cucreMarvna [rfl, onrl{rrecKl4x KaralloroB AaBI]o H

ecrecrBeHHo o6r,scHsracr HeroqHocrbto co6creeHHrix Aenxeuufi. iltts PCAF

KaranoroB o$Sexr raKx(e r4Meercfl v ueo6xoAutr,to KoHKperHee cQoprt,ty-ttlzpollarb

lplrrII1HbI.

2. Pe:ylrrarrt I4ccJIeAoB aHkrfl kI IrpHMeHeHI4t MeTOAOB aHaJII4TlIqeCKOfO

npeAcraBn e+Vfl. crrcreMarr4qecKr4x pa:uocrefi KaraJloroB KoopAI4I{al'

paAr4or4cror{Hr,rKoB rpe6yror KoHKperl43aqlau aBTopcrBa aHa-[l4TI'IqecKoro

flpe.ucraBnel]1rfl, [ocKonbKy noAo6urtx anaJil4TvrrrecKl4x llo.qelefi [epexoAa Me]KAy

peaJru3arrvrflMvt crrcreM KoopAHHar 6riro HecKonbKo, Har{I4Has c J0-x roAoB.

3, PesylnraTbr uccneAoBaHufl v qncJleHHble oUeHKlI Blrl4flHwfr

KoppenfluuouHofr raHSopuauura B PCAB Karallorax Ha pe3ynbrarbl onpeAeneHl4fl

esar4N{uoft opneHTarlr4r{ peaJrr43alluff cucreun KoopAl4Har rpeoyror Jlorl4r{ecKoro

llorcHeHr4{, frocKoJrbKy aBTop Ar4ccepTa\vrLr flBlrfleTcfr. vr coaBTopoM KaTanofa ICRF2 u

oAHoBpeMeHr{o ero Kpr{Tr4KoM. Kpoue rofo, BJII4IHI4e Marpuubl xonapuaqufr Ha

ilo3r4ur4oHr-rbre Kar€urorr4 r43yr{aercr tto rpafiHefi Mepe c 60-x roAoB, B T.r{. 14 B paMKax

[oAroroBKra ICRF2.

4. CnoAurre Kararrorr4 KoopAr4Har paArIoI4crotIHI4Kos IAO PAH 2009 u 2016 roAoe

- 
pe3ynbrar n SopuynllpoBKe, ue rpe6yrouteft HI4KaKI4X ncnpaeneuufr.

5. Pe:yntrarbr pa3pa6orxu 14 ilpaKTr4qeaKoro rlpnMeHeHllf, HoBoro Mero/Ia

BbrqlrcJleHr4r crpyxrypHoft 3aAepxKI4 rlportxeHHblx paAI'Iorrcror{HllKoB rpe6yior

yror{HeH[r, qooKoJrbKy ocHoBHar yr1efl, BbIABI4Hyrat B 1990 roay, nopoArlna Maccy

pa6or, 14 B rlacrHocrl4, orleHb 6r14sxux rlo reMe K 3alIll4uraeuofi.

B nepnofi gaBe Atrcceprarl[lr, cJryxau]efi pa3BepHyrblM BBeAeHHeM B 3aAar{y,

coAep)Kr,rrctr onucauue He6ecHbIX cr4creM orcqera, ocHoBHbIX [pI4HIItrnoB I'1 plcropuH



pa3B4"tvrfl PCAE, a]HaJrvrvglecKI4x MeToAoB cpaBHer{r4.f, [o3I4uI4otlHbIX Kata,roroB.

I-Iecrco,mxo 3arpyAHr{er Boc[pLrfl^rue Marepr4ana 3aMerHoe r{ucro ouru6ox Ii oltt4coK,

Harrpr4Mep: <O6urrair BHA [peAcraBrreHue krHtrvrBvrAyaJlbHblx pa:nocrefi I{Meer eraa> (c.

25), (rpr4 BnAa rapMour,rK c$epuuecxux $yHxllufi c pa3nl4r{HblMlt LIHAeKcaMI,I

pa3JrolKeHr4s) (c.28), (repBbre raKr4e KaraJrorr4 KoopALIFIar paAI4oI4oroqI'IHKoB 6a;ttw

norryqeFrbr n 1995r. [57], u:necrHbre xarc RORF (radio/optical reference frame)> (c'rp.

3B), <n roM, qro rto MtrMo 3Haq(TenbHbre pocra ua6ruoAesuit 14 r{x roLIFIocr[, Bo3pocna

cra6ulsuocrl v pacnpeAeJreHr4e onopHofi rpyrrnbl I4cror{I{I4KoB craJlo 6olee

paBHoMepHbrM)) (crp. 47). B nepeurzc.reHr4r4 rleFrrpoB o6pa6orxa PCIJE ua6,rtoAeuuu

ynoMflHyTbI FIe BCe I{C[Onb3OBaBIxI{eCt [pOrpaMMHbIe naKeTLl.

Blopan ruraBa Ar{cceprarlr4ri nocBsuleHa rror4cKy cuoTeMarvrKvr B IIoJto)Ke}Iatx

o6r,exron n PCIB KaraJrorax. OcsonHoff ynop oAeJraH Ha HccJIeAoBaHI4e pa:uocrefi

KoopAfirrar I4croqHr.rKoB aHaJrr4Tr.rqecKr4Mr{ MeroAaMu. Koraqecrno ouru6oriortt4cot(

MeHbluee, rIeM B uepnofr fJIaBe, To raKx(e 3aMerHoe: ((3KcnoHeFIIIuaJIbIroe BecoBoe

crrralr{eBaHueluwrepnorr.flrlr4.fl (vero4 faycca) ro c$epe> (crp.66). IlpeA;rorreHV e

HCrroJlb3OBa'r'b ilonHyro KoBapr4aur,roHHyro MaTpurly [pr4 cpaBFreHuu TIo3HUHoIJFIbIX

KaTaJrofoB [paB[,rlbHoe, Ho oHo Aocraror{Ho TpaAI{unoHHoe cool'Berc'lBylouee

oSocuonanue uMeercfl, HanpuMep, B crarbsx 3itxropna Har{a[a 60-x roAoB.

Ilapa4oxcaJrbHbrM pe3ynbraroM BTopoft uanu (no 4anHurr ra6rltusr 2.5) tlBJrfle'rcl 'ro'I'

$axr; qro KaraJriofu, Ha ocHoBe Koropbrx cocraBJreH ICRF2, aoulacyrcTct c HtrM no

HanpaBneHaro ocefi Har4ryr{uuu o6pa:oM npr4 [puMeFreHr4r,r [orr-rblx KoBapl4aut4orllrblx

Marpnu. Iloraquo [peAnono)Kl4Tb, rrro oHH r,{crorrb3or]aHbr 14 cocraBnTeJt.f,Mr4 ICRF2

3aAolro Ao [peAnox<eslrfi aB'ropa.

13 rperrefi mase Ar{ocepraurrr4 coAepxarcq [peAnox(eHvrs. 14 o6ocuonauna nyrefi

yryt{ureFrnr KoopAr4HarHoro craHAapra ICRF. Anrop yrBep)qaer rpel4MyuecrBo

llynxoncxax cBoAHbrx KaranoroB. Ocnony apryMeHTa\vrr cocraB,'rfler ro'r Qarcr, .n'o

pa3FIOCTr4 KOOpAUHaT MeXAy rrynKOBCKr4M CBOAHbTM KaTaJTOfOM 14 rrCfiO,Ilb3OIlaHHblMH

rtpr4 ero nonyqeHr4r,r KaraJroraMr,r MeHbrue, qeM y nocrreAHl4x c ICRF2. Ocrzurcs 6es



/loJrlKrloro ocBguleHr{s Bo[poc: KaK peanF,Ho r4c[oJrb3oBaJrHcb rrpr4 cocTaBnerrr4r4 ICRII2

Ilo3HLU4Or{Hble KaTaJIOIH, nOIyqeHHbIe IIpOfpaMMHbrMH IraKe',raMr4, OTJII4T{rrbrMI4 OT

CALCiSOLVE.

Lleleeplan ruaBa Ar4cceprarlrrr4 nocB{ureHa orrr4caHl4ro oAlroro kr3 MeroAoB

ylrera croxrnofi crpyKTypbr paArror4croqHr4Ka Anfl yroqueFrn-fl pe3ynbraroB PCA6-

rra6rroAesufi. Ocuoea MeroAa, [peAJro]KeHHHaq B 90-e roAbr lllap,ro, ronyquna

3rrar{r,rreJrbi{oe pa3BLrrkre, B T.rI. 14 B lpoqecce o6cyxAeHr{r ilpr4r]LllrloB cocraBreHr4rr

ICRF2, a raK)r{e B trocneAHI4e roAbr nplr lorrbrrKax yroqHr,rrb KoopI(r4Harb]

paA14oricl'olrru4KoB, y Koropbrx o6ocHonasso flpeAnonaraerc.s c,'ro]KHar crpylfl'ypa.

Pe:yrlrallr verneprofi rJraBbr rrpeAcraBJrrrorcr BalKHbrMH B npouecce cocraBJrer{rrr

ICRF3, rocKoJrbKy crpyK'rypa pailvovrcror{Hr{Ka, 6yxy'tu acroqHt4KoM cucreMaruqecrofi

norperuHo errr, flBJrflercs BbrcoKor{acrorHorl npocrpaHcrBer]Hoii uouexofi rz Sopiuarrsofi

cpr.r,rr,'rpauueft y6paua 6rnn He Mo)r(er. Baxurr 14 yrroMr4HaeMbre (uo ne p{crroJrr)3y€Mbre

an'ropoira) orIeHKr4 rroroKoB. TeoperuueoKHe MoAerrr4 w3ryqetufl. Kna3apoB,

pa:pa6arr,rBaeMbre c 70-x foAoB, rro3Borr.flIor yror{Hurb MecronoJrox(eHue KoMnaKTFroro

o6rexra, Ho rrpr4 3ToM 6oruuyrc noMorr{b oKaxyr orreHKr4 a6co,rrornoro [oroKa

paAuor43nyqeHur (orcyrcreyrourr4e o PCIF). Cne4yer 3aMerr4rb, qro npaBatr roroBr.lHa

phc. 4,1 3'ro, Kor'{er{Fro, HeAopa3yMeHr.re, elopofi par\laoue'r'oqHuK 3To Ire

KoMilar{fHrrfi o6'nexr (nocne4wuit. uzttyqaer B cyurecrBeuuo 6olee KoporKoBoJIIroBoM

Ar4ana3oHe), a nropoe rurr-ro paAr{orpKocu4, KaKoe-To BTopoe o6laxo B A}r{e'r'e.

B sarcrroqeunrr [puBeAeHbr ocHoBHbre pe3ynbrarbr Ar4ccepraqr,rn. llolqepKr{eM,

qro conoeraBJreHr,re no3r4rlr.roHHbrx KaraJroroB rryreM pa3nox{erprfl pa:Hocrefi Koop/lrzHat'

no ccf eprzuecxrzvr Qynr<r1lrau 3To cranAaprrlar [poueAypa Art oil'r'LlqecKI4x

KaralroroB. O6cyx<4aJracb oua r{ B rrpouecce noAroroBKr4 ICRI'2. feove'rpuqecKue

MoAeJrr4 paAl4or{cror{Hr4KoB 
- 3To raKx{e o6cyN4aeuJafl.cfl. r{ orBeprHyrafl Ha ror MoMeHT

'reMa. Taruv o6pa:ov, pe3yJlbrarbr, BbrHocr,rMbre Ha 3aul,rry 3To [Iarui B

IrpaBr.ii] brr o M r{ar paBIIeHuu.

flo HToraM a3Jro)KeHHofo Bbrrrre Ar4cceprarrr{oHHafl pa6ora IO.P.JIone:

5



<tr4ccleAoBaHI4e cr4creMarr4r'recKr,rx pasHocreil Kara,rioroB KoopAr4Har pal\r4ovre'ror-rHr4KoB

14 rrocTpoeFrHe cBoAHofo KaTanofa) [peAcTaBJTrIeT 3aKoHqeHHoe uccJreAoBaHLIe, Ko'ropoe

Mo)nHo xea.nuSr,ulr4poBarb KaK Hayquo-KnanrzSuxaur4oHHyro pa6ory, B rcolopofi

coAepxr{Tc{ petueHwe 3al\aqw, HMerou{efi cyulecrBeHnoe 3HaqeHae Anr aarpoMerplrH.

lraccepraqrr orBeqaer rpe6oBaHurM, ycraHoBneHHbrM BAK PcD x pa6oravr noAo6uoro

po,ua. Co4epx<anue Alrccepraur4r.r coorBercrByer cneur4anbHocrn 01.03.01

<<Aclponae'rputr ra se6ecsar MexaHr{xu (QnauKo-MareMarr4qecKue Hayrcr,r). Anropec}epar'

rr oJr H o cTbro c o oTB eTcTBygT c oA ep )r( aHkIro ilkre a epTarl 14 14.

Taxuv o6pa:ou, cor4cKarenb lOlns Po6epronHa Jlones 3acry)KllBaerl

flpucyx(AeHa{ yueHofi crerreHr{ KaFrAHAar Qr,r:uxo-vareMarr4rrecKr4x HayK no

cilerllzaJrbH o crr,r 0 I .0 3 .0 I - <Acrporurerprzrr u He6ecHar MexaHr,rKa).

Orsrrs Ha Auccepraur4oHHyro pa6ory IO.F.JIoner o6cyx<Aen pr o71o6peu ua

3aceAar{Hr4 Koop4nuaqhoHHoro Cosera lAI4lII Mfy no acrpoMerpr4rl 1l Mat{ 2018

rorla, nporoKon J\! 03.

Or:ntu coclaBHJI
Craprlrafi uayuur,rfi corpyAHr4rc IAI4III Mfy
11999 l, Mocxea, Vuunepcnrercr<ufr rpocneKr,
KaHAHAaT Su:.-naar. HayK
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flpelcelarenb KoopAr4H au14oHHo ro
coBera IAI4llI Mfy ro acrpoMerprrLr,

Aor{rop Qu:.-var. HayK

C experapb KoopAr4r{aqtaoFrHoro

coBera IAIrIlil Mfy ro acrpoMe-rpr4r4,

3 a u e cruren b Ar4peK'ropa lAl,Ilil Mf y t{*{#

(2"*'o' B.H.CenaeF{uoB

{L
A.K.[aru6rac

A.IO.'lyruKarroBa

AoKrop $us.-l,rar. HayK K.A.flocruon


