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BucHoBKn. OcHosHxii HeaoJIiK xnacuqxoro nirxoly BcraHosr€HHt pe$epeHuHoi cficreMr (oopauHar Ha

mHoBi rpaAvcHrix srrMiproBaHb norrras y po3B'r3ny piBHrHb rpaaycHrx BxMiprcBaHB nia yMosoro BinbHofo

MiHiMyMa cyMH KsaApaTiB 3alunrxoBxx Bilx'rfleHb np'MoBucHoi niHii 3 np,{nynreHH'M, Illo BoHu € Bennq[HaMu

BunaaxoBoro xapaKrepy, caMe u, yMoBa nprBoaxrL Ao roao, Lrro opi€HTyEaHHt 3eMHOrO enincoiiAa 3anexur6' B

ocHoBHoMy BiI OCO6ITBOCT€fi MicUeBOi oiryp|r rco]aa. ToMy trpx npaBfirlLBifi nocraHoBui 3aaaqi Bfi3HaqeHHq

napaMeTpiBopi€HryBaHH'p€$epeBq-enincoiAa3BpaxyBaHH'Moco6nhBocTellrpaBiTauiiHoronoj]'nepuj3aBce
H€O6XiAHO OUiliurr.t ocm,ror{Hi Biaxrn€HHr nprMoBucfinx risid Bi4 HopMatri ,uo liorc 

'loBepxHi 
B aclpotloMo-

r€oae3uqHux nyFrftrx, oaHa b Moxnl,Bocren rafiofo niaxoAy noxa3afia s aaHifl pooori Ha'jxc"loBoMy npfiKna4l

nyHxdB lepxaBHoi reo4e3rqHoi Mepexi BlttsreHo eOeKrHBHicrb 3acrocyBaHHr,qaHux npo Blrcor[ reorra

(xBa3ireoira) anr onrrMi3auii reoMerpnqHUx napaMerpiB opi€sryBaHHt PeOepcRu-enincoiaa.
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JlbBiBchKui sayKoBo-nocniAH'lll paaiorexHiqHqi iH€T ur)'r

flINBI{IUEHH'I TOqHOCTI BIBHAqEHIT' KOOPAI,IHAT
HA3EMHOTO PyXOMOTO OE'€KTA (HPO)

IIJITXOM CvMrcHoi oEPoEKI4 IHOOPMAIIII,
UIO HMXO,{I,ITb 13 AATqIIIflB KYPCY TA IIIBITIKOCTI

O lsauoa B.l. koDortbos 8.M. 2004

nosuwenue fio4\odnu onpedene,&t xoopduqam tn3e nom odeunr4ozo oobeKma ))menr

coseanoio6pa6omt<uutltlop$a4uu'nocmtna,ou<eislouuukostqPcauckopocmn'npeita?aemcrntemoo
nos!^e,u'mo4*oc'acacmeFosu1o\auaaseltbLYnoaqu'r'ftNo,beKmosn!,fie||!4emaco6.mge$&o2o

lxodalamqut$Kypcauo,h\ocumenb$o?ottpoc\ol'u'sbtctqueodozoBfopmoa'raurutrbtomnocumetl'Ho

Incrcase of occurdc! of defrnilion of coo ltfiatet of ground moblle objecl b! iolnl pncessing of the

tnlomation ac/lng 9 oJ Sauges o! a rute and speed. The netttod of incrcase of oecuncf of slstens of navigation of

gtumd mobile objects is offered b! the account of an ou'n,nochine ofthe guuge ofd nte and rclatbe lo slitlc oJ

one of boaftls of the machine eoncenlng another

nocraHos{a npo6neirn. B cficreMax Fauimuii (CH), tlrxMu ocHauylorLct HPO noroqHi (oop'uHar r' ,,
BruHaqaK)rl,cr untxoM o6po6Kn aaHrx npo noqarkoBi lrooparHa,x MadrHx r0,/o, aHpexuiiHtft k!"r a, ra

xaoaKreD MicueBocri (xoeoiuiefir xopeKrypn unrxy K",, ) 3 HacrynHtrx cniBBiattollleHh Il ]'
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,ae S - BjacrafiL, uo npofiAeHa Mauiunoro 3a gac Mix i- l ra i- xM BuMiprcBaHHrMr.{

npM pyci HPO no crnxxx, pffinnx rpyHrai, cHiry rouro, rxnoBa curyauir, xonr Mae Micqe npo6yKcyBaltHt

oAHoro 3 6opriB, B icHyro.rfix CH HPO AafiHI( IIrBfiAI(ocri po3muroBaHrtr B oAHoMy 3 HaflpaBnrb't{x konic.
lllBuAKicrr BiAoosiaHoro 6opm B qloMy BnDarxy nprfiMaeftcr 3a uBlardcrb ueHrpa Mac MarrnHx. Toai 
npo6yxcoByBaHfli Lrbom 6opra 6y4e Marn Micue HaxonsqeHHr noxa6xu MicqeBH3HaqeHHi.

3E'3oK b BaxrxBllMrt Hayh"oBnM$ i fipe|{Tnqr rMn rasAaHlreMn. y cyqacHrx yMoBax HaBimuitHa
iH{opMauir (HI) 3Haxo.urnb Bce 6irbu llrUpoxe 3acmcyBaHHr rI( y Bific}Ko8rx, mK i rrxBinbHkx coepax. Bificbrosi

OaxiBqi HATO m CH,( po3fjrraarorb HI rK o/luH 3 BaiiklrBxx BkaiB 6oioBoro 3a6e3neqeHHr, A/n 3a6sne{eHHt
rnlqxofo! 6snepepBHoro ra np,*oBaHoro ynpaBriHHr npouecaMr rrepecyBaHHr, 3ocepeaxeHHr! MaHeBpy rouro,
seo6xiABa ToqHa iHoopMauir opo Micqenoroxessr lpaHcnoprHnx oarrHfirtb. 3acTocyBaHHr M€Toay, 
nponoHy€rbcr, ro3BonMrh noxpaqxr xapamepncrxrx ror{Hocri cH.

AHsnh ocraHHix aocniaxeBI' ra ny6niKauifi, npncBf,qeHnx pqlB'fiaHH$aaEoI npo6neMn. Bu{opgcraHHt

K*,,, uro o6roBopro€rhcr B [1] se lo3Bonr€ 3r{rD, noB8icno noxx6ky, rqo BrHuKae 3a pa)\yHor( BilHo€Horo

npo6yxcoByBaHHr 6opriB HPO, i3 HacrynHrx nprquH. r(^.,, - BlBHaqa€rhcr anr xapaKrepHur BirpirkiB rpacx 

noqarrry p)ryy Maur.rHx. Heo6xiAHe noro 3HaqeHHr BBoAnrhcr B Cll npH BnxoAi MauxHx Ha BinnoBiAHnfi BiApi3or(

rpacx. 3a3Aa,redAh BBHa'{eHi 3Haqe}rHr K*", Mo}9.rb He BiAnoBiAarx peanbHocri, oco6rrBo t(oru o6crasoBKa

urB|,ltrKo 3M | 8lo€Tbct,

B xoMnneKcHsx CH a,rropxrM o6po6xx 3HiMaroTb Tinbkx BrnaAKoBy cMaAoBy noMxnKs, a cucTeMa,rrreHa

cKnaaoBa floTpanJrr€ B ouiHxy [31. Mgro!, ulo nponoHyerhcr, Ilo3Borre 3HarrHo 3MeHrxr,rrx serrquHy
ctlmeMaraqHoi cKnaaoBoi noxr6l(H, ulo cBiaqxrE npo aKryanrHicrL rri€l npo6reMx.

llocr&HoBr(s 3&BA!!fifl. AJ|' lokpaureHsr xapaKrepucrnx roriHocri CH HPO Beo6xiaHa po3po6xa MeroliB
KoM IeHcauii crrcreMarti'rHHx ct(JlaloBxx iT aoxx6l(u.

HeBrpiut€lri rracrsHn :amnblrol npo6neMn. IloeauresHr xapaxr€pr{crfiK roqHocri CH HPO unrxoM
BpaxyBaHfir opo6yrrcoByBafifir otHoro 3 6op?iB BiaHocBo Apyroro BrMararro BcmlroBreHfir aolarxoBoro aaTvuKa
urB|Axocrira po3po6xu anropntuy cyMicHoi o6po6t{,l iH{opMauii,,m 

'{aAxoAtrrh 

B

3 rqpcoBoi ra rxJrrxoBoi cucreM.

Bu|(nrAeHHr oc oBfioro MarepiaJ|y Aocria,fteHEff. Anc aMeHrxeHHr BrrnxBy BiAHocr{oT npo6yxcFaHHt
6opriB 6yr€Mo sxKopr.rcroByBarn lBa aarquKx rxBhlr{ocri, rxi Bcra[oBneHi no KoxHoMy 3 6opriB. Toai 
p8paxyHxax MoxHa 6yAe BnxoptrcroByBaf 3Haq€HHr niHifiHnx urBurxocrefi /,, ra 4 npaBoro m niBoro 6opriB

KpiM rorc,6yAeMo po3rrflAari Asa 3HaqeHBr axpeKuifHoro Kyra at,ati !,,rx aBox nocrjaoBHrx iHaqeHb

'lacy tj,r,fl . cTBoprMo rBipi3Huui

Q)
(3)

npn\oMy Ay o6.rrcnrc€rbcr Inr MoMeHry qacy t,+l, Moxlrb BrjnnKHlrn ra|{i BapiaHTu cnisBi,aHoueHb rHaKiB y

x".,,ls,cosa,

x*ls,sina,

t" -"

t;;
(l)

llt =/, -V,

AV>o, La =0, 5)

LV <0, Ld =0, 6)

LV =0, Ld+ o, 7)

LV >o. Ld >o.

nHI,

pyxy

| . np:,r'. AY > 0 urBraft jcrb niEoro 6op, a MeHrua 3a urBr-{axicrb npaBoro! rrlo BianoBilae noBopory Mau 

niBopy!. O!HaK, 3 ripoKypcosxa3iBH&xa OKB) Ma€Mo iHQopMauirc Aa = 0, uro BianoBiaa€ nprMoniHifiHoMy 

vauxHx. Ue orHaqar. ulo npaBrfi 6opr npo6yxcoBy. BinHocfio niBoro i nora3HHfifl npaBoro &rqHxa usrlaxocri

r)

2)

4)

LV < o,Ld <0,

LV <o- Aq >o.

LV >o, Lo -O
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C{txll, ) H€ Hec)"r6 nooosipHoi iHoopMauii npo rxBx4xicrL MaurllHl't. TaxtrM q HoM " lHaqeHHc nrntxoBoi

[tBrllxocri ,/r.r 6yae oerlvuua /,,
2, CHryauir aH&rori'{Ha n. I 3 Toro pi3Huqero, uro flpo6yxcoBy€ niBni 6opr, B qboMy Brnar(y 3HaqeHHtM ,/d

6y4e Y,.

3. npr /,/ - 0 MauuHa croiil HepyxoMo a6o pyxa€r$cx nptMoniHifiHo. Bi4\un Aa B u6oMy Bfina!(y 6yae

riAxnnoM fI{B. Bn|(opxcroByro,rH y oBy AV - O, Ad+ 0 Mtl MoxeMo 3HtTu Biaxtn fKB,Dn, Bxna^riB, (orq

xaufiHa croilTb a6o pyxaerbct nptMo,liHiiHo, Ha6nx3uBuirl tllrM 3HaqenHt axpeKqii8oro xyra d Ao icrMHHoro

CniBBiAHolueHHr 3HaKis Ay n Aa 3a BapiavTaM.u 4 i 5 Bxfl Kae ftoru MarufiHa pyxaerhct npaBopyq a6o niBopy'r,

BiAfloBiaHo. npx pea,ri3auii cniBBiaro reHxt 3HaIdB 3a BapiaRmMu 3,4, 5 lxlrtxoBa uB AKicrr' o6crcnnerhci 3a

@pMy,o'o :
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(s)

l|ro Bi,[noBiaa€ utrxoBifi lllaual(ocri ueHrpa Mac Maur.rHn.

Pea.ri3aqir 6, 7 BapiaHTi6 o3Haqae, qo cuc, eMa HecflpaaHa.

noKaxcMo aocrrHeHHr aoAarHboro eoeKry npx KopeKuil x,?coBoro xyra, uo HaAxoAhrb 3 KypcoBoi cucreM lrt

ra inrbopvaqielo ai,4 aarquXiB Dntxy - ulBnaxocri (AIUII]),3 BpaxyBalrHtM 3HaqeHb noxn6o( BKa3aHux raTluxis m

t( Bi.loMo 3 nireparypx [2], nox 6xD AUlIl, qo no6yaoBaHi Ha 6a3i eoe|(Ty AotrtnePa, clclaaatorb 0.1%

BerruqnBri, ,Ka BxMiploerr,cr.3 axepe"la [l] MaeMo, uro rxnoBtl{ fKB, HanplrKtaa, "Matx - 22", Moke Mar!

BnacHut Biaxnr !o 23 no^irox |(yroMipa 3a roanHy. OqiHxMo noxtdlry B o6qucneHHi lroopatHar ARo npfi yuoei,

qo rrBr.raxicrb BfiMiproerLcr a6cotrorHo ro,{8o, a rypcoBa ctrcreMa Ma€ BjracHHn sir\nn 23 fl x-/ro!. Upx pyci

vaullsr.{ 3 v :20 M/c aa nptMoniHifiHttM Bilpi3xoM rPacx nportroM orHi€i roaufll, BiacraH6 Mix pospa\yHt(oBolo

-ra peaibHoo roq(aMx ii Micrc3HaxolxeHHr 3a paxyHoK Bi,qxlrny fKB 6yAe cKtaaarB raBKoro 900M '106-10 an, !

900M. 3 iHUJoro 6oKy, txrlo aonyc,xrr,, ulo q?coBa cucreMa a6conrcTHo ro'rxa, a uBuaKicrb Br3Haqaerbct 3

Tfir'oBolo noxh6xoio, ro noMu,.rxa y Bu3HaqeHHi KoopAtlHar 3a paxyHoK norpirlHocri A-R" 6yae clr:raaaflr ?0u.

BaqfiMo, uo A,R, Ha fiopraoi. 6irbua 3a AR,, raxlrr,,r uuxov, ltopexuit noxa3HlrRiB KypcoBoi ctlcreMx no AIIIUI

BrnpaBAaHa.

Ha pnc. I roAaHa 6roK - cxeMa atmplrrMy 3Htrrt Biaxv"rly fKB Ha crctHui a6o nptMoniHiinoro pyxy m

Bpa.lyBa[Hr npo6yxcoByBaHHt oaHoro 3 6ogriB Matllrsu BiaHocllo apyroro. TyT !€pe3 d- - norHa{eHo noro'lHnl

lupeKqitHut Kyr Maur HIr.

Po3rnrHyflrx cnoci6 nirBxrreHHt roqHocri HaBiraqiiiHoi anaparypu 6yB nepesipeslri:l Ha HanisHarypHoMy

cr€HAi. eJreMeHTs rKoro (pnc.2) MaJla HacrynHe QyHKtlloHarlbHe BaBasr:uxeHHt

Mo,{eJrrcloqa EOM, B tftin 3aaaeThct |paeKmpi, MauIlHI4 tifitxoM QopMyBaHHt l(oar3 ynpaBnlHH, Ha

BIXOHaBqI MeXaHl3Ml{,

tlpHc,pifi cflptx€HHfl 3 o6'€KmM Cn! TyT roax 3 Blrxo,[y EoM neperBoproK)rLct B Hanpyrk' olo xuBJrtrl

BirnoBiaHi BrrKoHaB,ri MexaHi3Mx. B ncn2 raryyr eneKrprqHux cxrHanis 3 fKB, lIUllX, ' Alllll],
neDerBoprororbct B Ko.qH i HaAxoat.L Ha Bxia 6oproBoi EOM IMiraTop pyxy - cyKynHicrb B,{KoHaB'{Lx MexaHi3MiB'

rri BiarBoprororb qacrory o6epmHHt sarpaBntoqxx npaBoro ra riBoro xonic 6op-riB Ma|xrHi rrin qac pyxy no

rpaci, rKa 3aaaHa. Aarqrxu,A[Ulll,, Altlu, nia'€aHaHHi ao aBIrryHiB, uro iuiryrcrs qacroru o6epraHxt

sanpaBnrtoYux xonic.

EoproBa EOM 3aificrlrc€ aHarli3 pyxy MaurxHli 3a rpaemopielo, uo 3aaaHa, sixoatqx 3 noxa3Hxms aarq Kls

npr HepyxoMr.rx 6oprax (yd= I/, :0) snacHxfi Biaxtn fKB, uo BpaxoBa8nfi 3a a"lrophrMoM Bi$rKy

silxrny xypcoBoi cuc,eMri Ha nptMonifliiHl.rx rirtHrax plxy a6o 0pl, crorl{ui MaurMHfi, cK.,laaae 3a uKa,roo

xymMipa 22.6 noAinox. 3a rot caMni '{ac pyxy Ha nocdfiHoMy xypci 3i lxBraKicrro yr= y, = 20M/c Bna.Ann

silxHr fKB cMaAae 22.9 n.K
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Puc. 2. Eneue|nu Honiquamjpueo odetm'atb4ozo cme4da

npu iMiraqii npo6ykcoBysaHHr oaHoro 3 6opriB BiAnocfio apyroro(/l/ = Z, 4 ) orp[MaHi 3HaqeHHt

Bi,lHocHoT rloxn6kl' f B Brl3fiaqeHHi (oopAHHar ( npfi /, = lo'\r/c), r|(i HaBeAeHis m6nl,|ui,

Al,= AL+ A a

Puc. L Erox - cxeNa aEopunrvt s,rtnnt sidmuy fKn

Moren'orcqa EOM

IMir6rop pyxy

fKB, ArXrX, , AUll"

EoproBa EOM
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laxnM '{xHoM e(cnepxMeHrMhrri pe3ynhmrH. rrlo orpxMaHi

MoxnxBicrb 0iaBxqelt t ro'rHocri c creM Hasimuii tlPO 3a

BncHosKl,|. To.rsic,h cxcreM ]raBiratrii HPO MoxJItBo niAshull{r$ 3a paxyHox f,MeHlxeHHt BrDuBy 8'acBoro

siaxl y fKB npr croin'ri ra Ha aintHxax ]Pa€rffopii 3 nprMo"liHiiHhM pyxoM, BpaxyBaHHt npo6yKcoByBa'rrt

oa ofo 3 6opTirl BiaHocHo lpyforo.
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I Kpaxinfl'xa r ipHr,ro-nre1"a,r) prifi Ha a|(a!eM it

iHauionanr,r 
fi fi yn inepcfirer "JI bBiBcbKa non ircx H iKa"

PE3y,'l['TATI'| CPS BI4MIPIB HA B|'|COKO|-IPHI4X IIvHKTAX
YKPAiHCbKI-IX KAPNAT
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na HaniBrarypHoMy creHfi, aiarBepnxyn-rh
pa.\yHor( srlKoPrcraHHt a,rropttrMy, tr(uu

@ EuNn A ' 3a'noltbkui! a A . Tpen'K K t" Coeavk L I /le'lavc P T 2004

B tmnmhe npedcrnasnetl petlnbnamd GPS M,nndesaAt a z llun'nsat s 2002'20032a' r man'ce Bo n! xme

?,fosepna 3 20022,

The rcsut/J ofhe GPS ohter|qtions ott PilrJwn moanlain in 2002'2003 as we as o" Cove a poinls in 2002 crc

rclnesented ln lhe a icle'

nocre oBKa npooneM . y 2003 poui Ha oAHifi 3 HaiBxuxx BepurH qopHo'opcbt{oro Macxsy (2022M) ropi

nin-lBaH cniBpobirHl,tkaMn tlauioHanbHoro yHiBepcHrery 
'"IlbBiBcbxa 

nonirexHiKa" ra Kpa(iscbxo-i riprtr'roi

axaAeMiinpoBolfinucbnoBTopHicPSB''Mipx3MeTonBx3flaqeHH'Berropafioro3Mi|uers'.Rrcpu]eGPS
cnoc,ep€xeHHt a nyHxri IVAN npoBoaxnrcby 2002 poui

ni,r,fl. IVAN 3HaxoaHrbc, Ha repaci acrpoHoMi,rHoi poroHlr, lracrxoBo 3pytixoBaHoi 6yaiBni Msreoponofo-

acrpoHoMiq oi 6YAi3ni.

Puc.l. O6cepcanopit td |opi nn1-laat


