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[lpeaucnoBue

Llenn n npuHUunel ctaHgapTusaunn B Poccumnckon Peagepaunn yctaHosneHbl PeaepanbHbiM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnuny», a npasmna npuMeHeHunst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
OCHOBHbIE NONMOXEHUAY

CBeoeHUA o cTaHgapTe

1 PASPABOTAH 29-m Hay4Ho-uccnegoBaTenbCKUM UHCTUTYTOM MuHUcTepcTBa 0b60poHLI Poccuin-
ckon Pegepaumm

2 BHECEH TexHu4yecknum koMmmuteToM no ctaHgaptusauum TK 363 «PagnoHasurayms»

3 YTBEPXOEH W BBEAEH B JENCTBUWE MMpukazom deaepansHOro areHTcTBa no TeXHUYECKOMY
perynupoBaHuio n metponornm ot 15 gekabpsa 2009 r. Ne 933-ct

4 BBEAEH BINEPBbIE

ViHgbopmauus ob U3MeHeHUSIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOpMalUOHHOM YKazamerne «HayuoHanbHble cmaHoapmbiy», @ mekcm UaMeHeHUU U rorpasokK 8 exxemMe-
CAYHO U30asaeMbiX UHGPOPMaUUOHHBIX YKazamernsax «HayuoHarnbHbie cmaHoapmei». B criydasx nepecmoms-
pa (3amMeHbl) Uuinu OMmMeEHblI Hacmosaweao cmaHOapma coomeemcmeyroulee yseodomiieHue byoem
onybrnuKoeaHo 8 eXXeMeCs4YHO U30asaeMoM UHPOPpMaUUOHHOM YKa3amerne «HayuoHanbHbie crmaHoapmabiy.
Coomeemcmeyrowast UHpopMayusi, yeeOOMITeHUS U meKCmbl pa3Meliaromcs makxe 8 UHGhopMalUUOHHOU
cucmeme obujea0 rnonb3oeaHuUss — Ha obuyuanbHoM caume PeodepalibHo20 azeHmemea rno mexHuU4e cKoMy
pezaynupogaHuro U Mmemporsnoauu e cemu VMIHmepHem

© CraHgapTtuHdopm, 2010

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuio U MeTposioriu
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

(mobanbHaA HaBUraLuMoHHasA CNyTHUKOBaA cucTemMa
METOAObl U TEXHOJIOI'NA BbINOJIHEHUA TIEOCAESUYHECKUX U SEMIJIEYCTPOUTEJIBHbBIX PABOT

Pa3pelleHe HeOQHO3HAYHOCTU (Pa30BbIX U3MEePEeHUU NceBAOOANBbHOCTI

OCHOBHbLIEe NONOXeHus

Global navigation satellite system. Methods and technologies of geodetic and cadastral works execution.
Ambiguity resolution for phase pseudo-ranges. Basic principles

IlaTta BBeaeHna — 2011—01—01

1 Obnactb NpMeHeHUA

HacTodwWwuna cTaHgapT pacnpocTpaHseTcsd Ha MeTodbl U TEXHONONMA BbINOTHEHUA reoce3nYeCcKnX U
3eMINeyCcTponUTEeNbHLIX PaboT ¢ NCNOMb3oBaHMEM annapaTypbl noTpebutenen rmodanbHOW HaBUraLMOHHOW
CNYTHUKOBOW CUCTEMBI.

HacToawmnn ctaHaapT ycTaHaBNMBaeT MeTodbl onpegeneHna LenodyncneHHbIX napaMmeTpoB U3MepeH-
HbIX pa30BLIX NceBACcAaNnbHOCTEN A0 KOCMUYECKUX annapaToB CNyTHUKOBLIX cucTeM Tuna GPS, BeINONHAe-
MYIO TMPW BbICOKOTOYHLIX onpegeneHnax OTHOCUTENbHLIX KOoopAWMHAT TMYyHKTOB C  WUCMNOMb30BaHUEM
HabnaeHUA KOCMUYECKNX annapaToB 3TUX CUCTEM, NPU BbINOMHEHUN recge3nyeCcKnUxX U 3eMneycTponTenb-
HbIX paboT.

2 O6G03Ha4YeHUNA U COKpaLLEeHUS

B HacTosAwWweM cTaHaapTe NPUMEHAT crneayiolme cokpalleHUs:

[[TIOHACC — rnobanbHaga HaBurauuoHHast cnyTHUKoBasa cuctema Poccunckon deagepauunu;
KA — KocMuMyecKknn annapar;

MHK — meT0a HauMeHbLUX KBaapaToB;

[1] — nceBOoaanbHOCTD;

CKI1— cpegHee kBagpaTUiecKkoe OTKIMOHEHUE;

GPS — rnobanbHaa HaBUraunmoHHas cnyTHUKoBaga cuctema CoeanHeHHbIx LLtaToB AMepukn.

3 Oowme NoNnoXeHus

3.1 BenununHa pa3oBoU nceBaoaarnbHOCTU BblpaXaeTcs B BMAe Uernoro Yynucna anvH BoSiH U ApodHON
YyacTu AnNUHbl BOMHLI. [pobHaa YacTb dpasbl MOXKET ObITh NMony4vYeHa ¢ BbICOKOW TOYHOCTLIO, XapaKTeprulyemMoun
CKI'1 Ha ypoBHe nepBbIX egUHULL MUNNUMeTPOB. [pamMoe nsmepeHne LenodncneHHon 4Yactu goasbl He npea-
CTaBNSIETCH BO3MOXHbIM, BCNEACTBUE YEro BO3HMKaeT HeOQHO3HAaYHOCTb Pa3oBbIX USMEPEHUN, TpebytoLlas
paspeLleHns.

3.2 PaspelwieHne HeoagHO3HaA4YHOCTU (Pa30BbIX U3MEePeHU nceBaodanbHOCTU npeacTaBnsieT cobou
npoLUecc HaxoXaeHus Lenoro Yucna UMKNoB (BOMH), YKNaabiBaOLWUXCA B PACCTOSIHUM MexXay HaBUraloH-
HbIM CMYTHUKOM U NPUEMHMKOM NMpn 0bpadboTke pa3oBbIX U3MEPEHNN.

3.3 [nsa pelueHns 3T1oM 3aga4vm ¢ TOYHOCTLIO, TPedyeMoun AN BbINONMHEHUA reoge3nyecknx U 3emMneyc-
TPOUTENbHbIX PaboT, NPUMEHSAIOT CrieyanbHble MeToAbl MaTeMaTu4eckon obpadboTkn has3oBbIX U3MEPEHNUNA,
MCNONb3YoLWNE NP 0bpPaboTKe HE CaMN MSMEPEHUS, a NX PA3HOCTU: NEPBLIE, BTOPLIE N TPETLU. ITO NO3BOJIS-

U3paHune odbmumnanbHoe
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eT CYLLECTBEHHO YMEHbLUNTL YACTIO onpeaenseMelx napameTpoB b6es3 yuepda anst TO4HOCTMU KOOPpAMHATHBIX
onpegeneHnn. OCHOBHbLIMM MeTOAaMMN pa3pelleHnsa HeoaHO3HaYHOCTU Pa30BbIX UBMEPEHUIA NceBOoAab-
HOCTU ABMSIOTCA MEeToAbl, DasnpyloLWMecs Ha UCNONb3OBaHUN BTOPLIX pasHocTeN pald. BTopble pasHOCTU
BBIYNCMATCSH C UCMONb30BAaHNEM NEPBLIX pasHOCTEN pas.

3.4 PeweHus, nonyvyaemble No BTOPbIM pasHOCTAM doas, Kak NpaBusio, NO3BONMAOT NPX HOpPMarlbHbIX
YCNOBUAX HADNIOAEHUNA BBIMUCTIUTL 3HAYEHUS LLeNMOYNCTIEHHBIX MapaMeTpoB KOMOMHaLWMKN U3MepeHHbIX bas U
Ha 3TOW OCHOBE onpeaensiTb OTHOCUTENbHbIE KoOpAUHaTLl onpedenseMblX NMYHKTOB C TOUYHOCTLIO nopsaaka
nepBbIX e gMHUL, MUNIMMETPOB.

3.5 NcxogHbiM AaHHBIMK, HEOBXoAMMBIMK ANK paspeLlleHnst HeoAHO3HaYHOCTU Pas3oBbIX MUSMEPEHUN,
ABMSAOTCSA:

- ba30BbIE U3MEPEHUA HA ABYX HECYLLIMX YacToTax ANng Bcex HabntogaeMblX HaBUraLMOHHBIX CMYTHUKOB
[TIOHACC n GPS Ha nHTepBane HeNpepbIBHOIO creXxeHus 3a oasou;

- aOCONMOTHLIE TeOLIEHTPUYECKME KOOPAMHATLI UCXOOHOIO NYHKTA;

- NpegBapuUTEenbHbIE KOOPAMHATLI ONpeaensaeMoro nyHkTa.

4 AnropuTtMm paspelleHns HeoaHO3HAYHOCTW

4.1 MNpeaBaputenbHana obpadboTKa pazoBbIX U3MepPeHUn

B nsmepeHHble 3Ha4YeHUs pas HecyLUX BBOOATCS NONpaBkKU 3a BNUSHME Tponocdepbl, MOHOCKEePHI U
BpalleHna 3eMni BOKPYr CBOeU OCH.

[TonpaBkK 3a BNUsiHME Tponocdpepbl BbIMUCNATCA OOHUM M3 CYLLECTBYIOLWMX MeToOoB (Hanpumep,
meToabl CaacTtomMonHeHa 1 Xondunaga). lNpun anmHe nsmepsaemoro basmnca He bonee 5 KM BBeaeHUE NoNpaBokK
3a Tponocdepy MOXeT ObITb NPONYLLEHO.

[TonpaBku 3a BNUaAHUE MOHOCKEPbl MOTYT BbIMUCAATLCA C UCNOMNb30OBAHUEM ABYXYACTOTHBIX CUHXPOH-
HbIX U3MepeHNN KoAOBLIX U Pa30BbIX NceBgocaansHocTen. [lonpaskn 3a BNUAHUE UoOHOCepbl AN pa3oBbIX
[1d YyncneHHO paBHbI NonpaBkam, nosydyeHHbIM Angd kogosbiX 1, HO 3HaKM UX NPOTUBONONOXKHBI (MONPAaBKA K
kogoBbIM [ oTpuuaTensHel, a nonpaeku K gpazosbiM NI nonoxutensHsbl). B cnyvyae namepeHun kogosbix N/
dpopMynbl ANS BbIYUCMEHUSA 3TUX NMONPAaBOK COOTBETCTBEHHO HA NepBOM U BTOPOU YacToTax UMeroT BUA:

f7
2 2
- =1

Ad"" = (dy — ds), (1)

: f2
AdY" = o (@i= ) (@)

rae fy, f» — 3Ha4YeHna NepBOnN U BTOPOU HECYLLUX YacToT,;
d,, d, — 3Ha4eHnA n3mepeHHbIX KoaoBbIX [ cooTBETCTBEHHO Ha NepPBOU N BTOPOWM YacToTax.
[lonpaBka Ha BpalleHne 3eMn BOKPYr CBOEN OCU 3a BPpeMs pacnpocTpaHeHusa curdana ot KA o nyH-
KTa HabntoaeHus (B MeTpax) BelYMcndaeTcs no gpopmyne:

08 . .
AQPP = — p SINA cosB sinZ, (3)

'

(.

rae — YrioBasi CKoOpOCTh BpalleHUa 3eMin BOKPYr CBOEN OCU;
a, — bonbliaga nonyock obLe3eMHoro annuncouaa;
p — pacctodaHue no KA (B MeTpax),
C — CKOPOCTb cBeTa, paBHast 299792498 m/c;
B — wunpoTa nyHkTa HabnoaeHus:;
A, Z — COOTBETCTBEHHO asnMyT U 3eHUTHOe paccTosAHue KA.

4.2 OnpepeneHue nepBbIX pa3HoCcTen has3
NcxoaHbIM COOTHOLWIEHUEM CRYXXUT opmMyna:

D (j.f) = m% (i) —m? (i), (4)
roe j — HOMep CNyTHUKA;
| — HOMEep MOMeEHTa BpeMeHU UamepeHus t;;
1, 2 — HOMepa UCXOOHOro 1 onpeaenaemMoro nyHKTOB;
D.(, 1) — Benu4ynHa lNPo;
m (i), m! (/) — n3MepeHHble 3HauveHus das.
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C ncnonb3oBaHMEM pdaaa AONyLEHUN, NPpakTUYeCckn He BNUALWKMX Ha TOYHOCTb pelueHUsd, BeNMUYUHY
S(J, 1) NpeaAcTaBNAT B BUAE

D.(j, i) = f[EStf + Stf — 1:12. ] + Nf + gf (5)
] =N NI
Nip =Ny =Ny, (6)
rae f — Hecylllas 4acToTa;
&, 1t/ — Monpaska K Likane BpeMeHWN 1 NHTepBan BpeMeHU NPoXoXAeHUs CUrHanoB OT j-ro CyTHUKa A0
" Nn-ro NnyHkTa B MOMeHT {; (n = 1,2);
Nf — uenovncneHHbln napameTp MNPP npn i = 1;

g;! — CNnyYanHas norpewHocTb U3MepeHns nepBon pasHoCT gas.

dopmyna (5) HenuHeHa OTHOCUTENbLHO NONpaBKK &; B TOM cMbIchie, YTo napameTp t/ (i) gomkeH GbiTb
MnoslydeH Ha UCTUHHBIN MOMEHT npuema curHana (¢ + of; ).

[na cylwecTBeHHOro cokpalleHUs Yyncra UCKOMBIX napamMeTpoB U NOBbILWEHUA TOYHOCTU OTHOCUTEb-
HBIX onpeaeneHnn NonpaBkM K BpeMeHHbIM LKkanam NyHKTOB NpeacTaBndaoT B BUae:

oflj = ojty + aj Al (7)
rae oif, — nonpaBka K BpeMeHHOU Wwkane M-ro nyHkta B MOMEHT NepBOro M3aMmepeHus,
o — KOIPPULIMEHT NMHENHOTo yxo4a BpeMeHHOU LWKanbl M-ro nyHkTa;
M — Homep nyHkTa (M = 1,2);
Al; — NPOMEXYTOK BpeMeHU MexXay TekyLUM 1N HavyanbHbIM MOMEHTOM U3MEPEHNN.
4.3 OnpeaeneHue BTOPbIX pa3HocTeun has
McxoaHBIM COOTHOLLEHUEM CNYXXUT popMyna

rae D(, k, 1) — BTOpagda pas3HOCTb pa3 Ha MOMEHT L.
C y4yeTOM MONyYvYeHHbIX NepBbIX pasHOCTeW pas BTOpble pa3HOCTU pas onpedensoT No gopMyne

oA — sk k 1|k k o1 1 k k 1
Do(), k, 1) =1(ot,, — ot ) —1cC LPZ +pz(6t —pz )J+fc Lp1 +p1f(6t —p € )J— (9)
j st 1 i _ ol o1 1| jo_ i o Ko oK
f(oty, — oty ) +1cC Py +p2,(6t pz’ ) + fc _ p“ +p1i(6t p1’ )_+N1:2 + €
Kj kKo NJ
N =K — NI, (10)
rae Nﬁ(jz — LeroYncreHHbl napameTp BPO:
p!{;f M pﬁf — MrHOBEHHbIe OanbHOCTU j-r0 U K-ro CMyTHUKOB OT N-ro NyHKTa B MOMEHT {;;
5!{; " ng — CKOPOCTb U3MEHEeHWNS AanbHOCTU j-r0 N K-ro CNYTHUKOB OT N-Tro NMYHKTa B MOMEHT {;

f— 4YacToTa HecyLleu;
C — CKOPOCTb CBETa;
K cny4YyanHas norpeLwHoCcTb BTOPbIX pasHOCTEN pa3 B MOMEHT {;.

INnHeapunsaumnsa NO3BONAET NONYYUTb ypaBHeHMe norpewwHocten BP®P, B KOTOPOM HEM3BECTHBIMU ABIISA-
l0TCS creayoLne napameTpbi:
- NonpaBKK K NpeaBapuTeribHbIM KoopanHaTamM ABYX MYHKTOB (LLECTb napameTpoB);

- BpeMeHHble napamMeTpbl ABYX NYHKTOB (YeTbipe HEU3BECTHLIX);
- LlefoYncrneHHble napameTpbl, YUCTIO KOTOPLIX Ha eAMHULY MeHblUe Yncna HabnioaeHHbIX CNYTHUKOB.
Cncremy ypaBHeHU norpewHocten BP® Ha MOMeHThI £, ... , {y, ONUCLIBaOT MaTpuLen KosguLneH-
TOB N BEKTOPOM CBODOAHBLIX YSTIEHOB.
MaTpuua KospPULMEHTOB NpeacTaBndAloT B BUAE

(Aq) (11)
A=l : |,
\AN)
rae N — 4u1crno MOMeHTOB nsMepeHuin BP®;
A4, ..., Ay — BNOKN NOEHTUYHOW CTPYKTYPbI, 3aBUCALLIME OT MOMEHTa U3MepeHUn N Yncna HabnogaemMbix

CMYTHUKOB.
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Hanpumep, Anda YeTbipex CNyTHUKOB Kaxabl U3 ONOKOB A4, ... , Ay onpegensaeTtca no gopmyne

(@ by Co do €o fo go hoy po Gy
A =|las by cg dg3 eg f3 gz hs p3 g3
\84i D4 Cyx dui €4 Tai Gai Nai Ppai qa

1 0 O
1T 0
0 O

(12)

=1, ..., N,

rae ag; i C,; — koadpduLMeHThl Npy Nonpaekax K HavarbHbIM MOMEHTaM U3MepeHniA NepBoro U

BTOPOro NMyHKTOB;

by i v d,; — KO3 PULMEHTBI NPY CKOPOCTAX YX0Aa LKA BPEMEHU MEePBOTo U BTOPOTO NMYHKTOB;
ei, Fris 9ii M Nyiy Priy G — KOBPPULIMEHTBI NPY NonNpaBKkax K npeasBapuTesibHbIM KoopaMHaTam nepsoro

BTOPOrO MYyHKTOB.
KoaddpuumneHTbl a,; 1 ¢,; BEIMUCOSIOTCA Mo hopmyriam

_ ADy) _ B
= AD2) _ o 1=k _

KoadpdpunumneHTbl by; U d,; BEIMUCNAOTCA NO popMynam:

KoadppuLneHTsl e,;, f;, g,; BBIMUCNATCA NO (POpMynam:

e = AD) = AX'IJ AX'1
i .
AX1) P']{f p’h‘

_aD) _AYY  AYf

1
ki ' o
AY1) P»]j P1

_ D) _ AZ{ ﬁZ1
A1) p1j p1

KoapdpuuneHTbl Ay;, Pri, G; BBIMUCIAOTCA MO POpMYySiam:

9yi

AD) =AX1 AXz

Mi= 5 ,—
AX2) P5; pi
p= A0V =272 _AY2
A2) ps  p3
g = XD) _ AZy Azz

AZ2) pj  p5

(13)

(14)

(15)

(16)

KoadhpuumeHThl Npu LenovncneHHslx napametpax BP® obpasyoT e AMHUYHYIO MaTpuULly.
BekTop cBOOOAHLIX YNEHOB CUCTEMBI YpaBHEHUN norpellHocten BP® onpegensieTcs
MEHTbI KOTOPOro npeactaBnstoT cobon pasHocTu BP®P, BeiMUCcngeMbIX NO npeaBapuTens
onpeaenaeMblX NapaMmeTpoB, N U3MepeHHbIX 3Ha4yeHnn BP® Ha MOMeHTHI {4, ...,
[Tony4yeHHY0 cucTemy ypaBHeHUU nonpaeok pewarT no MHK ¢ ydeTom koppendauun BPO.

4.4 YdeT KOppenauum BTOpbIX pa3HocTeun ¢has

KaK BEKTop, ane-
HbIM 3HAYEeHUAM

Koppenauuwo BP® yuynTeIBaOT NyTEeM UCMOMNb30OBaHNA B pelleHUn KoBapuayMmoHHoON MmaTpuubl BP® Q.
daHHaa maTpuya umeet BNoYHo-gnaroHanbHy CTPYKTYpY. AnaroHanbHble 6M0KA SAIBNSAIOTCA KBaapaTHbIMUA
MaTpuuamn. Mx ymcno pasHo Ynucny N MOMeHTOB namepeHunin. Pasmep 6noka BelpaxkaeTtcst YACTIOM, Ha e AUHUN-

4
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Ly MeHbLUMM Yncna M HabnwoaaemblX CNyTHUKOB. Hanpumep, npr M = 4 kaxabin U3 yKasaHHbIX ONTOKOB UMeeT
BAA

(4 2 2 (17)
sz 2 4 211=1,...,N.

2 2 4,

4.5 lNony4yeHue UenovYnUcreHHbIX NapaMeTpPoOB BTOPbLIX pa3HocTeu a3

Onpepengemble napameTpbl BP® nony4yaloT U3 pelleHnda CUCTeMbl HopMarbHBIX YpaBHEHUN.
MaTpuuy cucteMbl HoOpMarnbHbIX YPpaBHEHUN POPMUPYIOT B COOTBETCTBUU C OPMYNON

B = ATPA, (18)

rae AT — maTtpuua, TpaHcnoHUpoBaHHasA Mo OTHOLUEHWUIO K MaTpuLe A;
P — BecoBas maTpuLa, obpaTHasa Nno OTHOLLUEHUIO K KoBapuaLnoHHoOW MaTpuue Q.
BekTop cBOGOAHBIX YNIEHOB CUCTEMbI HOPMarnbHbIX ypaBHEeHUn ddopMUpYLOT No popmyne:

C =ATPL, (19)

roe L — BekTop ¢BOOOAHLIX YNEHOB ypaBHeHUW norpelwHocten BPO.
N3 pelueHna cuctemMebl HOpManbHbIX YpaBHEHWUN NMomydatoT:

- BpeMeHHble napamMeTpbl;
- NONpaBKX K KoopanHaTam UCXOAHOro U onpeaensemMoro nyHKToB;

- uenovuncneHHble napameTtpbl BPO.
Bcneacteue norpelHocTen U3MepeHnn, nNnoxXmx ycnoBuid HabnwogeHWUn HaBUrauMoHHbBIX CNYTHUKOB

(MHOrony4eBOCTb, MCKYCCTBEHHBbIE N eCTeCTBEHHbIE NMPenAaATCTBUA HabntogeHnun 1 T. 4.) pakTndeckue 3Have-
HUS LeNoYUCEeHHbIX NapaMeTpoB, Kak NpaBnno, He ABNATCA LienbiMU Yucnammn. No3Tomy nonyyvyeHHblie 3Ha-
YeHnsl 3TUX napamMeTpoB AOMKHbI ObITb OKPYrfeHbl A0 Lenoro B bnvxkanwyw cTopoHy. C 3TMMU HOBbIMU
3Ha4YeHMAMU HeobXoaMMO NMepeBbIYUCIUTL BEKTOP CBODOAHBIX YeHOB ypaBHEHWUA MOrpelHocTen N nony-
YATb HOBOE peLleHne ¢ y4eTOM NOonpaBok K LUKanam BpeMeHW NyHKTOB N CKOPOCTAM UX U3MEHEHUS, a TakkKe

MonpaBokK K KoopamHaTam MyHKTOB.
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[levath ohcetHana. Ycn. ned.n. 1,40. Yd.-uzg. n. 0,50. Tupax 89 sKa. 3ak. 1030.

OIryn « CTAHOAAPTUR®OPM», 123995 Mockea, [ paHatHein nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHo Bo OI'Y[1 « CTAHOAPTNHPOPM» Ha TOBM.
OtnevaTtaHo B punuane eIyl « CTAHOAPTUAH®OPM» — tun. «Mockoeckun nevatHuk», 105062 Mockea, JlanuH nep., 6.




