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cHlr3uTr, nopor qyBcTBtTeibHocTr.t coBpeMeHrrbrx Mero/,tos ]le{boptuaquoHHr,rx ll3MepeHr,ril K TcK]oHH_
qec(rM Bo3MyrlenltrM repel 3eMnerprceHHrrMH, &.rr t4y{erMr rno6aJrEHbrx Bo3MyllleHfi; nonei
AeOopMaUIrii Haqo /cloJt[3oBar6 Ma(crtMrlrl]so Ro3NroxHoe KonuqecrBo craHquitr. C yBenHqeHt eM ceTl,l
,qeipopMauuoHfi6rx craHiruii 6yAer Bo3pacrarr, crarrcraqec(ar 3HavH\1oorL noJryqaeMbrr! pE.lynb.raroB.
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Y CI4CTEMI HABITAUII HA3EMHOIO PYXOMOTO OE'€KTA

@ Ropanbo? 8.,2005

Otudat' o u ACH, nu AII CPHC He .voqm 66tmb ucnonBo'a u drt onpelener%r
fiecmonolo)rcefuut tr4te"flo?o nodaa)t$o?o o6,beKma K(K oc4oa$at, nocKo.ttbtgJ fie o4)m

obecnequm' onpederegue He pepusqoi rfu'u?aquotutoi u\Oopma4au Heo1xoi)u ou rnotuocmk
A;Eopttt L t co&xecmqoi o6pa6omKu ,nsuza4uon oi uHbop d\uu, noc \Jnatuu,prt c ACH u C?HC

o6ec4equm rrcnpcpuaqocrru, u reodxoduJtqto moqflocmb u codepxlcum O6a trnanu- Korrneflcaqua
cucxte atfiuqecKux cocmtantbblux ou tfKu onpedelerut $ecmonolrorrcevut ttLte ozo

nodaluratfizo o66exma u QtLlbmpe4uu cq,,raixn& cocfnas. snt4w

Separatel! not ANS ,rot SRNS can not be used for determindtion of location of land
g mobilc object ds basic, so far ds can not iecure iletermination of continuous origdtion

infotmdtion of necessary ex.tctness.The algorithm ofjoint treatment of navig(ttion ihfotmation
acting with ANS and SRNS will securc continuit! anil neces try exactness ond contains two stages -
compen ttions of ststematic constitue ts of error of deterhination of loc6ion of land mobile obiect

and frltration of accidehtal constituents.

Ilocra[oBRa npo6;reMn, OcHaqeHHr Ha3eMHot-o pyxoMoro o6'eKTa (HpO) crcTeMoro HaBira{ii
(CH) lac vox'rueicrr Bh3rraqarr.r iior.o noroqxi Kooparirlarh r(l) y(r) i arpcxqi;Hrd xyr a(t), ro6ro
po3s 

'3yBaTij'1al{ 
3BaHy nepuy HaairaUiiHy 3a,qa'{y [5], CrcTcMu HaBirarlil, rKr{Nrk ocraHHi AecrrrDiqtt,

o6lraAHyBan[cr cneqia-.rr,Hi ua3eMHi Marllr.lHr.r, Br]?Haqarorb ix nofo,rHi KoopA]rHar 3.rorrHrcrro noprAKy
1,3 7r, BiA untxy, ulo xpofiAeHuii, .ftr po:r'r:aunr unarHux 3ar.{a.r y cyqacH{x yMoBax qeo6xiAria
6irEur roqHa HaBirauiiiBa iBoopMaqir, To'lxicr.r srsHaqenHy unx rapaMerpis 3tu-rexxrh BiA noxlt6o(
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BlBHaqeHHr Bxxlarla KoopAx ar -ro,J,. Ta r pexqiiloro Kyra 40, ulBxaxocri pyxy o6'cxta V(l)

cryneur cnpauloBauHt pynrig, xapahrepucrl'lK Tpac, Tolqo, ToMy po3po6Ka anrcprrMiB tK!'l nilBhlt{v}or}

rounicrl wrsnauexxr qux napaMerpiB, r{o niABltrly€ ToqlticrB po3B't3aHHt Depllloi HasirauifiHol3aAaqi,

E AKry&TILHI'M 3ABAAHH'M.

3Btr3or b Bani'rxBBntfi HayKoBnMn ii npaKrtl'lllxMH 3aBAarHsMIl. CtlcreMu HaBiraqii aaor6

3r4ory po3B'r3yBmlr rpaaxuiiiHi 3ataqi (Mapuora narir_aqil, ronorpaoiqlta np'ls''3Ka IIPO' opraHi3aqit

rrmrHofo Br.rKopHcrarIrt), a npH Ha,raroAxeHoMy ooviHi iHoOpMaUi€lO CTBOpUOTLC'I nep9AyMOBI] Ar'lt

po3B'r3aHHt:asraHr sgacNloaii qK ltiN orpevruu HPO, rax i:t!q 3a6ene'JcHtlt ixtlix cyMicllHx /]ir y
c&5aAi rpyn [6]. DOeIoxBHicrb po3B't3aHHt uux jaaa't 3a,rexurb Hacavl€pe)l Bia roqsocri B!{3HaqeHHt

nmo'{Hrrx (oopnuHar i /rupeKllifiHono K}"la HPo .

AHa.r'Ii3 ocraHltix AocriaxeHL r', ny6,'riKa{it. Ilpnnur'rn rlpiurennr I H3 BuknaaeHo B po6ori [5]'

Tav xe o6r oroprororr'ct ,qxepe-'ra cM4qoBtx noxu6kt BH3HaqeHut noroqHxx KoopA Har HPO' 6e3

.ireKoMno3rruii ix rra cr{oleMaTlr,lHi Ta Bfira,uxoli cx,raaosi Ta 6e3 npono3uuii no i'x KoMreHcarlii. B 13]

o6roBoptotor6ct 3atanhHi BttMofu no HaBimuiiHoi iHoopNlaaii, tKllM RoHa noBnHHa 3aAoBonbltsrl'j, uo6

HPO 6yB cnpoMoxHlrM po3B't3yBarlr urrarHi 3a,aaqi, are raKox He npoBoaxrlcl ropisHtHHt cK'aqoBrx

noxH6xH BH3rdqeHHt KoopauHa'r HPO i He aae"r6ct peKoileHAaqifi uo,4o ik viltiili3auii
flmaflHg niaeurqexEl roqHocri Bl'BHaqeHHt xoop.qlrHar HPO Ul.qtxon 3veHruellllt nrue oaHi€l'l

Aekir-lr,Kox cKnaloBux - BpaxyBaHHt BnrljBy ncpeciqeHoori petbeoy Micuenocri po:rirr.qae po6ora [3]'

Ilocra|tosxa 3aBAaHHtr. TortHocri Koopllrrlrar HPo, qo atBHaqalorbct nps po3B't3aBHi nepuroi

BaBiraqiirroi 3a,{aqi, € ocHoBHolo xapaKTepucrltKoto CH, cxriiltu o6ra,qHylfJrl'ca cbol'olrHi 6in6uricrl'

Ira3eMHrx cneuianbHltx MaruHH- 3HaHHt cHc1€MaIlrqHltx ra BuDarKosHx cK.r,aaoBl'lx 3arzurbHoi roxu6Kv

Br3Haqelrrr KoopauHar IIPO aacrL 3Mory Bll3Haqnrx Aotliil6Hi HanptNtxu ix xoMneHcaqil

llerupi[rerra qacrrHA 3ararrblroi npo6JreMB. Heo6xiaHo aeKoMno3yBara noxu6Ky Blr3HaqeHHt

r(oopanltaT IIPO Ha cknaaoBi, flpoanzuri:yrar.u BHecoK fltcl€NtaTHgH0x 1a BynaAxoaHx fli,1agoBl,t\ i

3anponoHyBaTl annopxrM ix KoMneBcallii

Bnx,naa ocHosHoro Marepia.ly Aoc'lilxeHHq. LllTarHlli ltpoqec, y tl(o\ly B,Kop]rcroBy]orbct

cyqacHi HPO, nlo nepe6ira€ B npocropj i qac', xapaKrepttyerlct Be,uKoIo lltltaMiKolo llpt'r usorty

Heo6xiaHa iHoopMaqit npo Micue po3raruyBaHHt cBoei Maunru F iHulhx o6'€xriB, rqo 6eplrb yqacr'6 y

po3B'r3aHHi nocraBjleHoi 3aaaqi. To6To Heo6xiilHa HI KepiBHi aoKyN{eHr, {eKrapy0th, ItIo KepyBaHHt

ultM rpoqecoM noBijHHo 6)T ll 6e3ynIjBH,'tM, rBepari i rHyqxliM. Ile norpe6ye Bia HI 6e3nepepBHocri'

noc riiroi HarBHoc l i ia ,nocra I Hhoi ToqHoc I i

AsrorioMHi ctcreMx HaBiraqii oAoNterpH'rfii, iHepllianbHi MaIorL BetljKi MI,TTcBi 'roqsocri, -rc6To

Hl. uo lraflxoA'rrL 3 tlttx, 6e3ytluHHa. BoHH He 3a,'rexarL siA 6yat -tkux ixluxx ct'lcrclt, To6To e uinKoM

aBTOHOMHi, fO,OBHr.{i iiltii HeAOriK - HanpoMaaxeBHr crrcTen aTr'tgrroi ItoMHilxl BgaqjllloK BJlacHoIo

,qpefiSy ripocxoniqHoao aarLIIiKa, uo npx3Bontrb qepe3 Bli3Haqetrnii npoMixoK qacy lo 3 aqsoi arpa

TotrHoLTi. Ll(peT uc asloHoMHiCH He \tox) I6 6) IH BxKopMclaHi tK ocHoBHi

Hl, rKa Haaxonrrl' 3 anapar)?fi Kop,'{cryBaqa cyn}'rHrKoB}rx parl;oHaBitaqiiHxx c'rqrcM (AK CPHC)'

Mae roqxocli B Mexax "o " ; 3a nptQoroo cBoro BI'BHaqeHHrl e AacKperHolo Mo)tsrBi 3pHBfl cnocre

po(eHHr, BvK'ruKarri 3ariu€flHqMu EaBirauiiiHtrx cyrryrHul(iB, nomHfii reoMerpl{'trMi (baloop, a ronoBHc,

cererraen,iii aocryn ao CPHC Mox)" , npl,3Bec1]'t 4o erparu rounocrj' a ro ii 3oBciM Ao tteMo)KnnBocri

po6xrB BaBiraqiiiHi BU3Haqe rH. ODl<e, AII CPHC mKox lre Nloxe 6y l ocHoBH i Cll Ha HPO

BHrr.f |r ciarroBHUta, uo ciBopunott llolqlil, B Kovn-leKcyBaHHi aBloHo\'IllHr cDclcv HaBilallii

(ACH) i AK CPHC. y qboNly aunaAK"v Ill, qo aaxoaurb 3 Ko['n'eKcHoi CH, 6yae 6e3ylluRHorc (3a

paxyHoK iHepuia,lbHoi Ko\morrel$tj) i il norpi HicrL 6)'Ie sc pulolo' rrix B AK CPHC
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BToprcfiy o6po6ry Hl Heo6xinro flpoBotrrrlri E rDa smnfi. Ha rcpnoMy - neo6xiaHo
ixfupuaqifixi noT{)K$ 3a MorK,[{Eocri 'b.rrcnrrli' ri.q cuqrcMaflqsoi oKr8aoBoi rroMrrrxn, a Ha npyro y
3po6arE ixHro clinblIy o5po6rry anroprrxioM orll'|Manbuoi oirETauii.

Kpynxy 6rox-cxeuy arroprftry qdicltoi o6po6u HI y orcreMi mrirauii HPO, uo
o6nAsa gtartrI, noKa3aHo na prcyrrKy,

V.,o, (r)

x. (t), y. (t)

x, (t), y. (t)

i(t), i(t)
Kprn\a dtok-cxeta an2opurnw q icfiol o6po6ku HI

IIepEtrl eran. nooqni 
"oopgn"d." 

r(t] y(r) HPo Brr$raqaroncr 3 r?rtllx cliBBiaqouesf,

"(r) 
= r" + Jv(a)cosa(")ar

yQ\= y"+ lvQ)sna(cpt

.rle ,xo,to - KoopAnEarn roqrur cragry IIPO; t- ftoroqHxi qac; t- 3Mi8Ha iFrerpyBa*tt; y(A

[rBlr,ukisrE HPO; a(, - norcsxri,qrperrifilrrfi l(yr HPO.

,qnr Bpax)€aDru roprsotlftut6Horo tlpol('a,ueHrul nDrtxy. u]to nponaertrdi.

BoranoBnlrn rra Maltrr{i aarqnr raruzxy. To,qi roro{ri xoopato$rn ,(r), y(r) gpo oynr*
b cniBriaHoureH6 [3]:
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Il,
I '(r)- 

xo - Jv(r)cosa(tfot P(t\d r 
Illfo,

I r(r)= 1" + Jrz(r)sln a(r)cos1p(r )r/r 
IIrr

l .F l(r ) - no-u"" tHaqeHHt Klra raHraxy.

I Cyuiora o6po6xa Hl. ulo Hanxoaurb 3 KypcoBoi Ta ulrtxoBoi cxcreM HPO, aae ruory xonnex_

f gmarr noxu6xu BMjHaqeHlrr rricrtepo.rauyeaatr HPO. uo BxHuKaloTB raaalxr pi*lt'lttl usulxocrtv

I eop' iu npn noBoporax vauxHx. npoxoslysaHHro roro ,rt,l iHlxoro 6opr1. prr uroro xa vauuxi no

I mxnouy 6opry BcranoBroersct MacHui aar.rtK ursrlAxosri, qo Aae Moxrl'tBlcrb BltHaqellHt

I nnnxocrei npaeoro ra :riooro 6oprir %, y,, BirooBiaHo. To{i Ha Koxlt; MoMeHr eacy MoxHa yrBoplt-

J 'xaai 
pi,xuui. a ca\re: lV - V^ V.Mlu =ttt a.t.3HaqeHHt cl,, qi.r c noKa3HMXaMx ripoKypco-

I xa3iBHxKa (fKB) Arrr .lBox nocni,qoBHxx MovetlTiB qacy. CfliBBiaHoulexnr rNaxig sstlquA /V, la i \aa

I rnory :gificrnrr xovnelcauirc noxx6ox noBopory ra npoKoByBaHHt [4].

I Ar" xo"ner"uuii B,,racHoro apeftSy ripocKona fKB BltKoplrcraeMo ioro K),ToBy lrBrlkicrL (o(t).

Tori noro,{Hi KoopanHat, x( ) y(l) Hro e."eyt nrlxatatucr i: cniBBiaHouenb

rt

(3)
'(r)='o 

* Iv(")"o,(o o - atG)rbos(9G))dc

y(r)= yo + lv(t)sln(ao - atic)cos1p(r)\dr

A€ 0{ - 3Ha'{eHHt auxlAHoao AxpexqlsHoro rgTa MarxnHri.

Buxoarqlt: roro, ulo,s,rr aosoJri roruxwx npouixxio qacy (ao.[ekl,lbKox roll,lr) @ (t) Moxfia

npsfiMaru 3a crary, To BBoAtq, qac Bia qacy ra:aaleri.ll niaroror:reri ii 3na'{eEHs {ror }' uo niano_

aiaarorb BnacHoMy apeiipy ripocxona Ha noro'{Hufi qac, uoxsa ra6etneqnu Bn3HaqeEHt ,(t)' y(t). v

txto< eianoai{Ha cficreMarl{qHa cKtaaoBa noxt6xlt MicqsHaxoAxegHt 6}Ae cKovneucoBagoo.

Ha npaxraqi, rx nparuno, He BAaerlct Marv aocrarHLo AocxonaJloro Ha6opy { @i }, ocKLTLKll BiH €

fullni,qyatroauv Att xoxflofo ripocKona, a tofo saHaqeHHt - npoqec rpyAoMicrxlti Ta BBMam€

cneqiaqssoro o6;raaHaHHc. KpiM Toro, y npoueci excD'ryamuii ripocKona qi xapaKT€pncr!-ll(Ir, eK

arpaBrdo, 3Miulolorr,ct. 3aacrrcr aotli-rl'Hrn p@paxoByBarr luaseuls tD ant HPO, xonu BiH e

HeplxoMrM sx siaHorIIeHHc pi3Hxui 3MiH! alpeKlliixoro x)rra ao cantoro npoMDKKy qacy crocHrll.

MorerroBaHHt Ha creH,qi g fKB runy "Ma.rx-z2" noKa3ye, uo onruva-lLntfr qac nonoBJleHHt cralroBtrL

BeniftlHy noptAKy 2 rolinH. 3a nex[ri nponixxl vacy :vinr't a) € H$daqHi llpu uLoMy noxH6l€

MicqBHaxoar@H8t 3 BpaxyBasHrv xovneucauii &lacBoro apeiiiby oci fKB He nepeB qye 200 M

ynpoaoBx 4-5 rolHH pyxy.

C:ria :ayeanturu, IIlo pogpa-\yHoK at BuMara€ 3ynrltKH HPO Ha 5-7 xBt.rltH, a BoHfi He 3aBlr(Al{

uoxttrBi. a iHoAi i Heaouin6rri. Bnri,qnilre o6'eauyram y qaci po3paxyHox a) 3 noqarKoBxM qu

xor'trporBHrM opienrleanunv a6o BtKopucroByBarr, ,i!lt oHo&rIeHHt @ 6y,qb_tKy lrnlrHKy' qo

nepeBrqye 5-7 xBrInnH, 3a HatBuocri B CH npoqecopa Lu onepauit :ltiicnroerscc asrortlaruqHo 6es

) racri .rreniB eKinaxy,

/frr KoMneHcarii ctcreuaruqnoi noxa6xr B!3HaqeHHt vicuepo:muryaann.n HPO 3a AonoMorolo

AK CPHC rvoxua ggxopHcrarx nceBAoanoepeuuifuui veroa. Biv nojrsra€ y Bx3lla"eltHi nonPaBox ann

aoq(u, qxa reoAe3xqHo nptB'r3aHa 3 Bxcoxo)o ro'rxicrro. Ili nonpalx, Mato 3MiHrolorlct att ilocrarHbo
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Bejr{nux penroHtB (ao aBoxcoT KjroMeTpiB), ToMy jx MOXHa BXKOpuCTOByBaTr,t lJr' r(oMneficaqii
chcTeMara\Holi Doxroxx CPHC J7l.

,{pyruii eran. no3Ha,uiMo KoopAhHarr HpO, rlo orpnMali 3 ACH, qepe3 r. O y,(l) a : af
CPHC - qeps r, (l), y. (r). 26" 6in"tpaqil srlna4Koslrx cKrraaoenx noxn6oK BlBHaqeHHq Mrcqep@rauy-
Ba[Hr HPO ra orplrMaHHr oqixox fio.o r{oopalna, i(t) !(l)cxopucraeuocr alnoprlruou xa 6a.ei veroly
MaKcuMa"[6HoI npaBAo[oAi6Hocri, ,{I{ni 3aBAr(u r"ranouy o6clry naM,rri Ta HeBenxl(r,rM BurparaM
npoqecopHoro qacy e Aoqinr,HxM Ans Bu(opuctafiH, B CH 3 B6yAosaBfiM o6.rrcrroBaqeM [2], ToAi
jHd'reHHr aerriquH i(r) jO orpaua.uo ir cnrBBrlHouelb

;="i415

i = 
ot'1' '"i v' 

.
o;. + o;.

le o,, , 6 r,, o,. , or, - ,q[cflepcii BianoBrlHnx Berr.rqnH,

ne-ravunu i(t) !(t) naaxo.urrb ao cucreMlr Biao6pDKeHH, iHQopMaqii a6o !o inurux niao.rcrev HpO.

B[cxoBK[. OKpeMo Hi ACH, Hi AK CPHC He Mo)l{)/rB ta6enequrr.r aaoiraqifinoi inQopruaqii
BJlaqar'rBoc'rr rrenepepBr'rocri ra ueo6xiluoi rorrEocri. ToMy )KorHa 3 Hr.rx xe r,roxe 6yr.u suxopRcraHa ar,
eulnauenur uicuenaxoAxeHH.n HPO rK ocHoBHa,

Anropr.rrM cyMicHoli o6po6KH IlI, uro HaAxoalir6 g ACH ra AK CPHC, rllo 3anponoHoBaHo.
ga6egnequrs i'i HenepepB*icr'Ta neo6xiarry roqHisrL i noeuHer uicrl'N asa erarru - xounencauii
cLrcTeMaTuqHi,IX Cro'raloBtix noxu6Ku Bn3rra'{eHBt Micuepo3TarxyBaHr$ HpO Ta Oin6Tpalil BunanKoBrrx
cKraaogttx,

l. Bunto?u Ao xapoKmepucrnuK Haqi?aryii\oi i\eoprta4ii ij cucmeta Ha6iza4ii HpO 6 cy\6c o^ry
wmam4orry npoqeci / B.M. Roponbos, B.L IsaHo6, B.I- MaKape^u,r md i . // 36. ayK. np. .,Cyuacui 
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