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I'JOTOB 8.M.. TPET.SK K.P.
HauioHdrbHrfi yHiBepc$rer ' I LBiBcbKa no,irexHixa"

OqIHKA BN,'II{BY AOAATKOBOTO BIAEI4TTfl GPS.CUTHAJIIB HA
TOqHICTb BI{3HAqEHIIfl MICTIDIIOJIOXEHH'

@rrano6 8.M.. TDenrk K.P.

R cnrambe pelna?aemc| opuzu$a.zhBoe lcmpofrcmso ln, uccied auut CPS npaaaoltrt<oa a laogutly
ptcnoroaxequs anfie\u otetro ompataanapx nBepnocneiL npucede nemathtun atarut

2xcneryArelmLl,rftrx ucueboeawiL nodtepxuaemct ao3 onf$ocmt' ucrronbtoeakuc icmpotemat liu
kccnedosn$ut GPS B t<tr$eqama.rcctro perru a 4eraomct coofiaemcmcyoulue auaolu.

Theo gin devicelot invesligation of GPS rcceiver$ fn fie condlion when anteru ls locoted near rcflecting

sutlaces is propose.l in lhe arlicle. The detalled anilJses of ereercmmtol wor*s are presented. The possibilia!' of
asing the devhelor int)esligalion o/ GPS in cinemotic mode is unde ned. Coftespotulbtg conclade$ are mad*

IlocrrHoBna npo6neMD. BrkoHaHHr GPS-BtMipis y yMoBax po3rauiyBaHHt ar[€HH 6int si!6xBalo'ltrx

noBepxoHb (criHx 6yAnsKiB, oropoxi, BoaHi noBepxHi) nprrBolrrr6 ao aoaarr(oBoro Biabfirrt Bia Hux cnrHaris, qKi

nprriMarorbcr aHreHorc npnlMaqa i nepeaaorbcr B o6po6Ky BrMipiB. Ui crntanu npl8oA'rb !o flotrBn noxn6oK y

BnMipax i 3BaqHoro Miporo Moxq/rb cnorBoproBarx ocraroqHrfi psynsrar. y HacraHoBax i3 npoB€a€HHt GPS lrt
ycyHeHHr aoAarkoBoro Bi!6fiTrx cfirHaniB peKoM€H.ryorb aHreHy npfitMaqa po3ra[JoByBart y Micutx i3

BiaclrsiMu BiA6nBalo,rlrMu noBepxHtMn. ,[,,rr Oin6rpyBaHHt CPS-crrHa,liB, Bia6r.{rr.rx BiA BoaHux I ni'qcrxnarc'{ux

noE€pxoHh, Hrxnlo qacrHHy asreHn ocHaulylorL cneuiaflLHflMr.r |{inbruMx, qi{i nepeuKolxa$rb npoxoaxeHHro



feod€.3.ie, xapmoepa$i, i aopoQom@Hiva4He. Bun. 65. 2004.

OaHa( Ha npa|(Tfui qacro Br.iHrKae Heo6xiaHicrb npoBo!fiTH CPS-snMipIt 6int Bia60saro'lttx noB€pxoHb (MicbKi

r€oae3uqHi Mepexi, rc qo). y 3B'r3r{y 3 qnM seo6xirHo BoJlo.qjrx iHoopMaui€r,o flpo cnomopeHHq PB}nbrariB
B}rMipiB i npfi MoxnHBocriii Bpaxo8yBarfi.

AHanb ocraHHir aoc-^iax€n6 m nyoniKauii, nprcBeqeH{x po3BrtiaHH|o nssof npo6,leMn. y po6ori l
floxu6xx BrBHa{eHF nceB4oBialaieli noairrr|016 flarpn rpynu:

- A Oy3He nprMe po3cioBatsHr (npoxoaxeHHr csrHa,ry noB3 xaor0qHo po3TauoaaHr rpelMc]l.t), tKe

cnDnqxHrc rox$6Kr{ BiacraH€;40 I0 M:

- !3epKaibHc 3ia6u'rrr 8ia bnmbxo po3rauoBaHxx BiD aHleHx noBepxoHb, rqo aa€ noxnbKfi Bfi3HatreHHt

ncestroBincraHeii ao 6 Ml

- Orykryauii ayxe Hrr3bKoi \acmrM. 3Bu'ratHo nos'r3aHi 3 Bia6rBaHHs B;4 noBepxHi Bo)tt, uo cnpHr rHte

nox 6xH BxtHa'reHHi n{eBAoBi,ccraHeii ao l0 \,t.

AolarnoBe Bin6fi'rm cfirHaris aocqm€ Ma(cHMa,rbttoro BnnfiBy IIpx 4a3oBoMy 3cyBi sia6Hrofo cxrHany tla Z
unK,ra. v riHifiHiii BernqnHi BoHa piBqa 1/4:5 cM. ( npr.r aoBxnHi xavti I=20 cM). Oauar, ui porpaxyuru

crocyrolrcr oani€i xBuni, a np{ onpauFBa8Hi Bciei cy(ynHocri xBxnb, tKi npuiiMa€ GPs-npxfiMaq. Be.rM'ruHa

floxfibt{r{ 3a MHoxfiHHicr6 nouupeHHr clrrHarrlB He IroBxHHa n€peBlruJBar[ I cM, 3a y]voBl, locralHLo rp Batoro

iHrepBany cnocrepexeHh ra tKicHoi (oHOirypauii c)3iy't cyflyrHxrdB ll.
nprt AorpuMaHHi unx yMoB c MoxnfiBe ycyHeHH, uici noxx6xB untxoM cneKrpa,lbHoro aHturi3y 3MiHr1

nonoxeHHr sn3Haqa,r bHoi ro'r I(I nporrroM ycLoro iHrepBa,ty cnocrepexeHb [2].
3B'e3orc i! BarnlxBnMn HayrcoBuMr i npal|-InqHnM 3aBrafiHtrMll. OlrrtiM i3 cy'racH )\ HanptMKiB

polrxnpeHHr MoxJllrBocTci cPs-TexHonorifi e lr 3acrocysaHHt B yMoBax, tKi He BilnoBiaalolL BHMofaM ,qrt cPS-

BrMipiB. 3oKpeMa, ue crocy€rhct po3Blirxy MicbKux reoaerHqHrx M<pex ]a )lonoMororc CPs-l€xHororin
Oco6n Bo aKTHBHnfi HayxoBliitr Ta rexHonoriqHfiii noulyk Beas.bcfi y itanptMlcy npoBeAeHHt GPS'BxMipiB y
qacrxoBo 3afipHrax npr{MiureHHrx, ulo BxMara€ iHT€.pauii GPs-rexHonor;i 3 Ha3eMHuMll paaio$asiraqiftHltMll

cxcreMavu. 6erlvoBiro, polBHror( uHx HanptMris Bfivam.AocKoHa,loro BtBrleHHc snrrBy MHoxrHHocri

flou peHHr GPs-cxrHaniB Fa iorrHicrr, BIBHa'{eHHt MicuenoioxesHt.
HeBrpiueui qscrHHn 3amnr,Hoi trpo6"1eMn. IlparofiqHi peKoMeHAauii MHox'rHHocri

noLriripeHHr cxrHarrliB nepe!6aqa$rh rtpoBeneHHt suMipis B yMo8ax. txi 3aroBorbH{rorL BHMottr !o npoBeaeHHt

cPS-ByMipis. lcHyroqd veroaHXa Rpa\yBaHHq cneKrpa,lbHnM aHarriJov MrroxrHtrocri noru/peHHt cHrHaiiB He

Hala€ Moxn Bic'rb BflK,rrcqlrrn ctrcrcMarlqHy qacrxHy ui€i noxn6Kx. Kp;M uboro HeBiaoMa rMiHa ri,llxicl{ttx
napaMerpiB ui€i noxr6Ku y 3anexHocri Bi,u BiacraHi Mix aHreHorc ra Bia6tBaloqolo noBepxHeo, a raxox Bnn s Ha

ulo noxu6ky Oi3x,{Hoi crpyKrypu si[6nBarcqoi noBepxHi (Marepian. 3 tt{oro yrBopeHa noBepxHq, qrcrora o6po6K!

noBepxHi). AocriaxeHH' Bn"ixBy uHx oaKropiB Ha'ro,HicTL GPS-BuMipiB Mac BamMe 3HaIreHH{ Ha npqcxopeHHt

BnpoBa4{eHBr GPs-rexBonorifi B yMoBtr, B tKrx cyr-reBo o6MexeHa Bn ',rMicft cyrryr}rrrKiB.

flocrafioBKa 3aBAafins. Mel!rc aaHoi po6oru e Bl,tsq€riHt Bnnnsy MHox sHocri nouxpeHHt GPs_cllfHa,riu

Haroq{icrb Blr3HaqcHHt MicqenonoxeHrt aHreHx GPs{rpfinMaqa

flpucrpir csaaaerbct 3 eneKrpoaBnryHa 3MitHoro crpyMy, uro xopcrKo 3a(pinrefiHxi Ha craHxHi

penyKopa. CraHuHa yrBnre co6orc Mcr:laeBy nxBapHy xopo6xy, Buro, o8neHy 3 ciJiyMiHoBoro cnnaBy- Ban aB ryHa

eepes orBip y kopo6ui nia'€rHaH{itr ao qeps'rxa, tKt{t xosmxry€ 3 3y6'rac,rM rcnecoM nepeaaro'rHe 3HaleBnt

cKranar l:20. Ba,r ly6q.rcroro horeca npoxo^Hrr, qepe3 BeprHio KphtilKj cmHMHU i Sit<c1r tucr onoprru
niauxnH'.rioM. Ha xiHrreBiil 'rac- rHi sa"ly pmrauoBaHHni urto{ 3 pi3h6oBolo Hapi3xo}o a,ru cno,ly'r€rr}rt 3 HecytroK)

TaHroro. Ha aoBr[oMy KiHrli uraHfH 3 aonoMororo Bici, tKa nepneHAxt{yntpln ao uraH.x, r{pinurEct aHfeHa GPS

npxitrMaqa, a Ha nporrrnexHoMy - eMHicrb,qit po3Miur€DHt CPS anaparypt{ ra ii xsBneHHt 3 3oBfiiulltboi cT opoHy

Hr)l(H6oi,{acr{Eri cra'rnHn 3axpinreHa Bryn(a Bia rcoAe3nqHom npuraly, uno BcraBnterbc, y ni^cmBxy. Ta(x l
qHHOM yCr noHclpyKuir BcraHosrioerbc, Ha feoaBxqxoMy urTarusi. llp noaaqi crpyMy Ha enempoaBHryH

uraHra noqfiHae o6eprarrrcr HaBKorIo oci, nepeMiqv|oq! aHTe[y 3a xonoM 3 paaiycoM,luo nopiBHro€ roBt{fiHi

uraHflr.lle Haaae MoxnrBic, L oe3flepepBHo r(oHrponrcBarfi nonokefint Qa3oBoro ueHrpa y npocropi BuxosaHHt

BuMipiB y ldHeMarx,rHoMy pexu i ao3Bonte BcraHoBx r Biax ,leHHt Bh3HaqeHoro nonoxeHHt Oa3oBofo ueHrpa Bi!

3aAanoro Kona. AIr ubofo npymft (6a3oBnii) npuiMaq 3HaxoaHrbct Ha AoBi,lbHo Bu6pat{ift BircraHi Bi! nprLrpoo

CucreMarllHxfi flpocB rlLoro e{bexry noBfillefi cnocrepirarict np po3mnlyBaHHi 6i,1t 8c-ralroBneHoro npucrpom

B;^noBianoi Bia6rBam,roi noBepxHi. Plt{ aHreHu no Kojry npHrBollrrHMe ,qo ]i nocrynoBoro Ha6nxxeHHt no

Bi^6uBaroqoi noBepxHi i BiAnoBiaHoro BilnaneHHfl. Bararopa3oBe o6epmHfi, aHT€llr{ no 3adaHoMy xony ro3Bont€

3i6parx 3na,rHy KiftKicrb pe3ynbrariB sfiMipiB i aocrinnru Br0rtB aoaarKoBoro Biroerrt cufHa,riB, mqHicrh

BH3Haqe Hr Micuend.rohcHHt aHrcH la pel)rhmravH KiHcNrars'{rroro Merory BtrMipnBaHh
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l\k:|.|l|,llL|,tPiilit'oo|.tb.,(.]|Dl6nin|nondD

llcpurc stlrrpoa)yuaxHr 3arpor|orrouarro npiclpo$ uBXorraro )r.llLro!i rta naxy ll_ro rras'rrurr,troro foltrlcy
ltfuioHajIL'(l|oyl|iBepcn|c1}.J|L8iBcLKa|0rIi1cXl|ika..(plc.l),l]il6x3a()9o0noucpX|l!x)cn),|]|.|
rlrlcorok) 2.5M. l\4irriva,rsua sircrarr vi:r{ nHrcHo$ i BiL6HBakrroro InBepxrrcro }_ rrporLeci pyxy arrrclri|Loc,rfarra ?

M. llirl'rac tyr), a$e a o rjcysrl]ra korlo paliycoM 1.59M. Xyro$a lrBnrlKicr6 pyxy arrclrl 6y.rra piRrn I Nono }il 4c.

lja r8a crauir srtrxorrxjoor, ra oircri 5M Bia rrprrclporo. tiacrora OiKc[tLii enox 6ynr fiBrra lc IlapaMcrp (]lX)l)
y npoqcci orocrepcxcrB trc rrepeDHul)BaB I onHUu(b. IprrDiLricrr, rtrlNlipit 6yrr pisrra li)x$. Ilepcx

,Ii{ 'fnu.{(urrvI Ipur{r,,v Ir,\n. HIruH)BlLrarL rrr'trr'rrr,"t,ir prr,rt'' rrrrL,rr ) .r.r'i'r",,v\ 
".r,,h(rrrri

BinHoc|lo 6arouoi. Ilicit ubofo t)yiro porro,raro o6epruBnn p)x arrcrrr. t)locrencxertrrr npoRotlnqcl

iL3olncio'1rnMx nprnMaqaM OipMh l.lllCA sR-39i) (6a$3rn) i SR950(l py\oNtrii. o'rraubtsdH!r BrMipiB

ripononHnocL ,a xoroMororc nporpaMHor o 3a6enre'rclr!' SKI (4ripMq I-lilCA)
y peivibmli BxMipiB nhrra!€r() Mic(c IKrroxflr're rurar 2000 IoqoK pior'oMiptro porm"tona H\ rlo

'ranaroNry Kon] lla Dmc-:. UpcncraNrcrt,r l ilra paxiyca Norra o6cpra'rr' (;Ps-nrncH y IrnoLrcei hnMlniu, i {{
Hrunirrr(r(v.,rxirrcr'rhi,.rdirc,rHir'o\i,n,h)rrtorrc.,uuvipisr'c.r,\rrl'i'J,r"(u

R (N)
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rur6locT!, IIocft,qoBHo EH3I{aqeFMx ToqoI.

Pu! ). jui]tu ?dn^,.u katu oSct)hkatu {;l'S uaDtltu | 1roa..i ukri)xt
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Ila prc. J. rpexcraBxcHo 3Niirry nxcortr (jPS_aHrcns y rrportcci BnMipiB. rrro h(ox lirrDielnxyt sirclnicl!
r',r\ Io\rn)ur ) Itr,Ic.ir'rvitin

3MiBr panilca on cysatsoro ( ) MCAax tlcM. y oucorHoMy luarri KojHBnHrl,,rtrrcrr..!

:l Mcroo Rcraros,lcrll, nruHuy 
^ona1r(otroro 

Rin6x1r,{ Gl'S-crrrra.rrir rra prc 4- npcxcrrnnerru n'rupNlkon'trri

3u rrxrilrorli )rosxxHH Bnr aLlerr x panilciB"scKopitt. Arani3 p c. ! ,qoJBont( Nrrearrcr,{) crBcp/rtK}ualx rtpo

Ri^xlrncrll, xornirHH paliyca seKropa. IlpH ,Lr'ovf aMrrriryra sirxrilerrrrq 'roL,{r r'r palit(tt-
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B€xropa aocrrae MiHiMyMy npx a3BMy'ri 330u, qo nPahrfiqno cnislaaae 3 a3hM)'rov HopMani, rlpoBcleHoi ito

Bia6uBa|oqoi nosepx,{i,

lr' (M)
0.0J

0.01,
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-0.1
62t 1250 2500

xlrbrocrb rlo cJllIoB ll o alt3BaqeHlIx foqox

Puc. 3. 3,uida Mcom CPS-a,nte uy npoqeci gu.^lipie

3 M€roro Bc'raHoBJreHHt oyHt(uil, B 3traqenoi 3a pe3ynbmraM|l ts[Mipi8 rpa€Kropii pyxy aBTeHlr. rraM(

Bxt(or|ana anpoKcrMauii ptAoM O)?!€ Bll3rsqerrH\ AoBxHH paaiyc-scFmpiB y roicr{HoLri Bir ]i a3kMyliB flP'r

uhov) vrl o6vcxHnxcb ) HacTlnHovy shpzui nenurvu IapitoHixavH

R = Ro +rcos(d)+6sin(a) (l)

ae: R0 - cepeaH iii paaiyc Bek-r op aH1eHr G Ps- npBlinra'ra, a. b - rapMorr ie tri xoeoiqiert'|u. a ' a 
'r 

M) | pa,riycn-

Bclcl.opa.y pe3ynrT.lri anpoKcxMarii ni! ]MoBoro cfloco6y rlaiMcHurHx xBa,lpari$ BxPar (l) y HatloMy EHna,rKy

rua6yBa€ 1axoro BuIntlry:

R = I .5876-0.0036 cos(a) + 0.001 84sin(d) (2)

MiriMyM 4ryrrkrtii (2) sinrroBina€ a3HNyry 332", uro clporo cniBnala€ i3 altrir,'roM opvari, npoBenerroi 
^osir6 Bao,roi floBcpxHi.

lr (14)
t6

l.J95

1.59

t.585

rJ0

t.315

t.57 o ,to 00 120 160 200 l1a ,30 320 160

:!ln!dy! pa.qlyca-Eeldopa y rpa,qycax.

. . . Bnop{atcoBaHi 3a dllMyroM aoBxllLtl pagiyclE-BelToplB

- 
anporctlMogaHi aoBxltlrE paaiyciB-EerropiE ptaoM o]p's

Puc. L BnoprdKoqo|i3a a3uuynou do@t Hu qBtnseutLt pttdi'ci34eknopi6

Ha pHc. 5 npencraMeHa sn3HaqeHa lpackropit p).(y aHr€HH ruo.uo kona! txe € lificHoro rpaeKropi€o tx
Br]A{o 3 prc. 5 Bu3na,reHa rpaet{ropit pyxy npx Ha6nH'ieBBi rro

Bi,r6trsao'{oi no6epxHi. BcraroetcHa rpaer_ropit y a3uM}'rdr6HoMy €eKmpi 90_210" rpak-rxqrto 36imerbc, 3

aiiicHoro konoBoro xptlBorc. Ut nyfa € MakcEMatbHo BilrarreHa Bi.a Bi,t6rBaro'roi noB€pxHi Pariyc kprBoi y cexropi

210-900 npx Ha6rHxerrni no Bi,rbnBaro'roi nouepxHi nocrynoBo 3MeHurycrrcr- MaKc ManLrie rvcHuerrrrt paDilca

sr3HarreHoi rerBoi [ocrmc 6 MM opn a3!M!'ripaaiyca scKropa 3]2".
BlcrroBK . IlposeaeHi,locniaxeHHt ro:r8onfinH BcmHoBllrx cl{creMarEqfi n xaparrep BrLluBy jloaarKosoro

Bin6rrT'] GPs-cxrHariB Ha ro'rHicrs Bn?HaqeHHi MicqcrroroxeHHq arrreHrr ra opi€lrroBHo ouiHurt{ BenHq$Hy qboro

eoeRry. 3a ronoMoroto p6po6neHoro npxcrporo y nepcnek-rHBi 3 tBnt€'rhct Moxn{Bicrb orriHrrM Bnitr8

aorar rosoro Bia6nTTr CPs-chrHa,liB na ro'rHicrb Btr3Ha'reHBt micuenoroxerra y:uueNHocri Bia Bilaa,li aHrcfl
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BiA BiA6nBaoqoi noBepxHi ra li obnqBoi crpy(Typu. TaKi AocniAxeHHr AonoMonq'rb po3utxpr{ .r Mo)rsllrBocri
3acrocysaHHr CPs-TexHoroaif, B yMoBax AoAarxoBoro BiA6xrrr crrHaniB, KpiM qboro uefi npflcrpii Ao3sonre
npoBonrrn eraroHyBaHHt CPS- npnfivaqiB npH flpoBeAefiHi srMipis KiHeva 'rHHv MeloAoM.

arMyr panryca-Br@pa

\
270 90

$amps prxy aqrar Bdrae.Ba
3a p$t b.daM anulc

$tc8a xdoEa rpadops Ptxy

180
Puc. 5. TpaeKnopit! pyxy ahneHu 

'rcHaie\a 
3a payrbnana tu6unipie.
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OCTPOBCbKA O.A.
HauioHanrsrii yHiBepcurer ' Jl bBiBcLKa non irexH iKa"

TEOPIq TYPBYJIEHTHOTO METOAY BII3HAIIEHHff AHOMAJ'II'HOI PEOPAKUII
IIPII CTITIKIfr CTPATIIOIKAIIII ATMOCOEPII

@ 0cmooscbKa O.A.. 2004

PacutampucanmcA aEo at'Hbte pehpa'guotEue snurnut Ha zeoderu.lecr<ue B epeaut c lcnoeuLr
dr attuaecxu mypflnefiht$oi an oc4,ep6l lhnorcevr heopua npednot{e{tmzo Qn},xntt4uo,rnozo ntemola

onpelere$us a$ot|t t6,roi sepwu<awno, peopa&lua npu ),cmoiqu6oii cmpamuouxtquu |nt ocQepu,
npelnonozaeuoa moq$ocnth efiodo e 1.5pa3as ute,uemola peqpax4uoutlo?o 6a co.

Th. infuerces oJ ahe nhomoloas relraclltn on Seodelic neasurements in coiditions of dlnarnlcalf tuftulent
athmospherc afe contuerated. The lheor! ofproposedtluctaallon melhod of fie delermlnntlott Monmloas wdical

rfiuuion b! $tabile stdilication ol hmosphere is states. Sapposed e$ctness ofthe mefiod 1.5 times higheL
then in the method of rcfraction bask.
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