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MNOBbILWEHVNE TOYHOCTU ANPDEPEHLIMA/IBHOIO OAHOYACTOTHOIO
MTHCC-MO3NUMNOHNPOBAHWA NMYTEM CETEBOUV KOPPEKLU WU
MOHOC®EPHbIX MOMPELUHOCTEN

BBeneHue

Mpy peanuzauuy TEXHOMOTWUI BbICOKOTOMHOrO MO3ULMOHMPOBaHMS B AM(epeHLnansLHOM
peXuMe No curHanam rnobanbHbIX HaBUrauWMOHHLIX CNYTHUKOBLIX cucteM (MTHCC) Heobxogumo
YUNUTbIBaTb MHOXECTBO (PaKTOPOB: TWUM MCMOb3YeMOro 060pyA0BaHNSA 419 NPOBELEHNSA N3MEPEHWI
(ooHO-, BYX4YaCTOTHOE), pexxum nosmumoHuposaHus (RTK - Real Time Kinematic, nocto6pa6oT-
Ka), XapaKTepucTuKn ceTn pedepeHuHbIX (6a308bix) MTHCC-cTaHumiA 1 ap. YuuTbiBas, 4To NO/Mb30-
BaTe/IbCKMIA MapK 0OAHOYACTOTHON annapaTypbl B YKpauHe coctasnseT 80 - 90 % akcnnyaTupyemo-
ro reogesunyeckoro M’HCC obopyfoBaHus, akTyalbHON M MMetoLell 60/1bLIYI0 NPaKTUYECKYHO 3Ha-
4ynumMocTb Ana 6onbwmHcTBa MTHCC-NpMnoXxeHnin ABnseTcs 3afava AOCTUMXKEHUSA CaHTMMETPOBOrO
YPOBHA TOYHOCTM C WCMNOJIb30BAHWEM OTHOCUTE/IbHO Hedopororo opgHo4vactoTHoro IHCC-
obopypoBaHus.

3BeCTHO, YTO OAHWMM W3 rNaBHbIX PAKTOPOB, 3aTPYAHAOLWMNX peLleHre 3a4ay BbICOKOTOYHO-
ro THCC-no3nuMoHmMpoBaHus, ABAAKOTCA NPo6aeMbl TOYHOIO yyeTa 3afep>KKu pacrnpocTpaHeHns
CUrHaNoB B CMosiX Tponocdepbl U MOHOCKhepPbl. Hanbonblwnii BKNag B NOrpeHocT 0gHOYacToT-
HbIX HabNIOAEHNI KOAOBBIX U ()a30BbIX NCEBLOAANILHOCTEN BHOCAT MOHOCKHEPHbIE 3a4epXXKnU. MHo-
rOYMC/IEHHbIE pe3yNibTaTbl UCCNeA0BaHWA, BbINOJIHEHHbLIX B MUpPe B MOC/NeAHWe ABa AeCATUNETUSA
(cm., Hanpumep, paboTbl [1 - 5]), nokasanu, YTO JOCTUXKEHME CAHTUMETPOBON TOUYHOCTU KOOPAM-
HaTHbIX OnpefenieHNin BO3MOXHO TO/IbKO NPY YCNOBUU 3WMPEKTUBHON KOMMEHcaLUU MOHOCKHEPHON
3a[lepXXKM HaBUraLMOHHbIX curHanos. [aHHasa npob6nema NoATBepAMNach U B pesysibTatax uccre-
[OBaHWNA COTPYAHUKOB Hay4YHO-MUCCNef0BaTeIbCKON nabopatopmum «CNyTHUKOBbIE CETEBbIE TEXHO-
NOrnN BbICOKOTOYHOIO MecToonpeaeneHus» Kadeapbl «OCHOB pPaguOTEXHUKU» XapbKOBCKOro
HalMOHa/IbHOI0 YHUBepPCUTETa PaAU03NeKTPOHUKM (XHYP3J). Takum o6pa3om, MnosBuUnacb Heob-
XOAMMOCTb NPOBECTU OTAENbHbIE UCCMEA0BAHUS NYTe YMeHbLUEHUS NOHOCHEPHOW COCTaBNSAIOLLEN
NOrpeLHoOCTN n3mepeHnii ogHoyactotHoro MHCC-06opyaoBaHMA 3a CHET MCNOMb30BaHMA Habsto-
[EHNI pa3peXXeHHbIX ceTel CTaHUUA (C MeXx6a30BbIMU paccTosHUAMU -200 KM) B yCnoBUAX yjaa-
NneHmnsa notpebuTenein ot 6amxanen ctaHumm -100 Km 1 6onee. CnefyetT OTMETUTb, YTO 3Ta 3aa-
ya akTyanbHa nNpu 06paboTKe KaK OAHOYACTOTHbIX M3MEPEHWUIA, TaK M ABYXYACTOTHbIX. Tak, mpu
peanm3aym TEXHONOT A TOYHOTO MO3MLMOHUPOBaHNA peanbHoro BpeMeHn (RTK - Real Time Ki-
nematic) Ha 6a30BbIxX paccToAHMAX cBbilwe 30 - 50 KM B YC/IOBUAX YCUNEHUA MOHOCHEPHbIX BO3-
MYLLEHWIA 1, COOTBETCTBEHHO, YCUIEHNA MPOCTPAHCTBEHHO-BPEMEHHOWN LeKoppenauun noHocgep-
HbIX MOrPeLIHOCTeN 3HaYNTEeIbHO BO3pacTaeT BEPOSTHOCTb HEBEPHON (hMKcauumn (asoBbiX HEOAHO-
3HAYHOCTEN n3-3a BO3pacTaHUsi NOrpeLlHOCTen (ha3oBOro peLeHns Ha pa3HOCTHOW YacToTe.

B HacToswein paboTe npuBefeHbl OCHOBHble pe3ysibTaTbl WCCMELOBAHUA BO3MOXHOCTM
3(h(heKTUBHON KOMMeHcaunumn noHochepHbix 3agepxek MHCC-HabnoaeHnin nyTemM UCNonb30BaHUSA
ceTeBbIX ANddepeHLnaNbHbIX KOPPEKUUIA - NHTEPNONALUN MOHOCHEPHBLIX KOMOUHALMIA Habntofe-
HWIA CeTU ABYX4YacTOTHbIX MTHCC-cTaHumMil, OKaNnMAAOLWMX 30HY MECTOHaX0XAEeHUS NOTpebuTenei.
Takoll nogxop obneryaet MOAENUPOBaHWE U MOCNEAYHOLLYHO OLEHKY BapuaLMOHHbLIX OCTATOUHbIX
MNOHOC(EPHbIX MOFPELHOCTER HabNOAEHNIA.

O npobneme yyeta MOHOCHEPHOI cOCTaBNAOLWEN NOMPELLIHOCTN KOOPANUHATHbIX
onpegeneHnii. CeTeBas KOPPEKLUSA NOHOCHEPHbIX NMOrPeLLIHOCTeN - npefnaraeMblin MOLXOL

MMpaKTUYeCKN MONMHOCTbIO Y4YeCTb B/IMAHME MOHOCKEPbl Ha 3a[epXKy CUrHana no3sonset
MCrofb3oBaHMWe [BYXYacTOTHOro obopyfoBaHus. B cnyyae MCNONb30BaHWA OLHOYACTOTHBIX
MHCC-npuemMHMKOB BO3MOXHO HECKO/IbKO NyTeid yyeTa (KOMMNeHcauum) MOHOCHEPHON 3afepXKKu:
a) NPUMEHEHNE KOPPEKLMIA C MCMOMb30BaHWEM TPEeHO0BbIX MOHOCHEPHbIX Mogeneid [1 - 3, 6 - §];
6) hopmumpoBaHMe N NCNONb30BaHME AND(epeHLManbHbIX nonpasok (04H06a30BbIX UMW CETEBbIX)

302 ISSN 0485-8972 PagnoTexHuka. 2012. Boin. 169



[1 -5 9 10]; B) coBmMecTHOe oueHMBaHMe (B c/yyasX, Korga 3to BO3MOXXHO W Lie/iecoobpasHo)
napamMeTpoB Mofefeii MOHOCHEepPHOW 3afepXKKW Hapsgy € WH(POPMaLUOHHLIMKU napameTpamu
MecTonosioxenusa [111-

Pe3ynbTaTbl MHOTOYMCIEHHbIX 3apYOEXHbIX Y OTeYECTBEHHbIX UCCeL0BaHNA B 3TON 06/1acTy
nokasasu, 4YTo MOHOCHepHan 3aZep>Kka MOXET ObITb NpefAcTaB/ieHa HECKO/IbKMMU COCTAaBNAOLLN-
mMu: 1) LONrOBPEMEHHbIM MefJ/IeHHOMEHSALWNMCS TPEHAOM, 2) KPYMHOMACLITabHbIMU CUNbHO
KOpPpennpoBaHHbIMW BO BPEMEHMW U MPOCTPAHCTBE MEAJ/IEHHO MEeHALWUMUCA Bapuauuamu, nosny-
ynewumn HaseaHue LSTIDs (Large-Scale Travelling lonospheric Disturbances) n 3) cpegHemac-
WTabHbIMM  ObICTPO nNepemMewarowummncs Bapuaumamm MSTIDs (Medium-Scale Travelling
lonospheric Disturbances) [4, 5]. MocnegHas coctasnswowas (MSTIDs) Hanbonee M3MeH4YMBa,
Haunbonee NOABMXHA WU MPaKTUYeCKM He NOAAAeTCA MOAenvmpoBaHuio [4]. MonyymsLumMe LLIMPOKOe
NpYMeHeHne MOJeNn KoMmreHcaumm noHocgepHbix 3agepxek Klobuchar n GIMIONEX [1 —3, 6 —
8] No3BONAT C ONpeAeNeHHOW CTENEHbI TOYHOCTU KOMMNEHCUPOBaTb TONbKO TPEHLOBYH COCTaB-
NAOLWYI0 MOHOCHEPHON 3a4ePXXKM N He YYMTbIBAOT BapuaLMOHHYI0 COCTaBASIOLLYHO MPOLECCOoB,
NPOUCX0AALMX B peasibHON noHochepe [4]. OfHaKO MMEHHO BapuaLMOHHas COCTaBAKoLWas MOHO-
chepHON 3afePXKKN ABNAETCA MPeBanpyroLein (BeNMYMHbI U3MEHEHUIA MOTYT fieXaTb B npejenax
5-50 cm) NO CpaBHEHUIO C TPEHAO0BOW (BEMMUMHBI M3MEHEHWIA 0ObIYHO He npeBbiWwakT 5- 15 cMm
AN ABOVHbIX pa3HOCTei (ha30BbiX HAbMOAEHMI Ha 6a30BbIX paccTosHMAX Ao 200 km) [4, 5,8].

BbinonHeHHble B 2010 - 2012 rr. uccnefosaHus [7, 8] no3sonunm onpeaennTtb CTerneHb BO3-
[eCcTBMSA 1 BKag COCTaBNAOLWMX MOHOCHEPHON 3a4epXKKM HA HAAEeXHOCTb M TOYHOCTb Audde-
peHumnansHoOro ogHovactotHoro (L1) MHCC-no3vumoHMpoBaHMSA CaHTUMETPOBOM TOYHOCTU Npu
paboTte ¢ HabntogeHnsmyu MTHCC-ceTeli nepMaHeHTHbIX pethepeHLHbIX CTaHLUIA pasIMyHOro pasme-
pa- ¢ Mexx6a30BbIMK paccTosiHMAMY 0T 50 go 250 Km.

Pe3ynbTaTbl OLEHKN TOYHOCTU MOAENbHONW KOMMEeHcalunMn perynspHoi CoCTaBasoLWen NoHo-
cthepHoOn 3agepXkn (TpeHgosasi n LSTID cocTaBnsitowime) nokasanm, 4to Ans JOCTVDKEHWUS MUHM-
ManbHOro YPOBHSA OCTATOYHOWM MOrpeLuHOCT KOMMeHcaummn LienecoobpasHo MCrnosb3oBaTh M3Me-
PUTENbHYIO MHMOPMaLU0 ceTh ABYXYAcTOTHbIX MHCC-cTaHUMiA, OKaNMAALWMUX 30HY MeCTOHa-
X0XAeHWs MnoTpebuTenein Ana NOCTPOEHUS TOUHbIX NOKa/bHbIX Mofeneit (Hanpumep, VRS/FKP-
Tmna [9-11]).

Ha ocHOBe MNONy4YeHHbIX pe3ynbTaToB Obln NPEAsIOKEH Chnefyrolnii nopsagok 06paboTKu
HabnaeHn ana apPeKTUBHOW OLEHKMU/KOMMEHCaLMN NOHOCHEPHOW MOrpeLlHOCTM 3a CYeT UC-
nonb3oBaHua MTHCC-HabnogeHn ceTn 6a30BbIX CTaHLMIA:

1) obpabotka MHCC-HabnogeHWiA ceTn Gamxanwmx 6a30BbiX CTaHUMIA (Npe-npoLecCuHr,
paspelleHme ha3oBoii HeogHo3HauHocTu (PPH) 1 - 3));

2) oueHMBaHMe NUHeiHoW KombuHauum (JIK) «Geometry-Free» (a3oBbIX OfHO3HaUYHbIX
THCC-HabntoaeHunin (T.H. LBOMHbIX pa3sHOCTel (a3oBbiX HabnoaeHwui [1 - 3]);

3) € ucnonb3oBaHMeM pa3paboTaHHbIX anropuTMoB T.H. «AeTpeHAuHra» [4, 8] M oueHKu
BapMaLMOHHbIX COCTaBASKOLNX MOHOCHEPHOW 3afepXKN HOPMUPYIOTCA AaHHbIE AN1F UHTEpPnons-
LMW ABOMHbIX Pa3HOCTEN MOHOCKEPHbIX 3afepXKeK Ha MEeCTOMOOXEHNE «POBEPHbIX» NMPUEMHUKOB
noTpebuTenei; KOMNeHcaunsa NOHOCHEPHON NOrPELHOCT OAHOYACTOTHBLIX HAOMOAEHNIA NOTPeoun-
Tenei ¢ UCNONb30BaHNEM Pe3yNbTaTOB UHTEPNONAUUN ABONHbLIX Pa3HOCTEN MOHOCHEPHbIX 3afdep-
XEK [IBYXYaCTOTHbIX peepeHLHbIX CTaHLMI ceTu;

4) nog6op NOAMHOMMANbLHBLIX MOAENE BapmaLuini MOHOCHEPHBIX 3aePXKeK MO CPOPMMPOBaH-
HbIM VHTEPMONALUOHHBIM CETEBLIM KOPPEKLUMSAM, BKIKOUYEHME 3TUX MOfeneli B ypaBHEHUS OfHO-
4aCTOTHbIX (Pa30BbIX HAONIOAEHWNIA N COBMECTHas OLeHKa MOHOCHepHbIX Bapuauumil (B opme Ko-
3 (PMLNEHTOB MOIMHOMOB) U WH(POPMALMOHHBLIX MapameTpoB (KOOPAMHAT, PacXOXAEHWA LiKan
BPEMEHU 1 NMapaMeTpoB ()a30BOI HEOAHO3HAUYHOCTH).

YpaBHeHMs (a3oBbix MTHCC-HabNAEHNA U UCMO/Mb3YEMbIE JIMHEVHbIE KOMOMHaLWUN.

ANropuT™m pasaeneHunst TPeHA0BOW U BapuaLMOHHOW COCTaB/SIOLLINX MOHOCKHEPHOW 3aePXKKM
- «eTPEHANHI»

B ynpouwieHHOM BWAe MaTemaTU4ecKytd MoAenb (ha3oBbIX HabNHOAEHUIA ABYX 4acToT (4N
NPUEMHMKa C NOPSAKOBLIM UHAEKCOM | 1 MOMEHTOM BpeMeHu npuéma tk, T.e. MOMEHTOM hopmu-
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pOBaHWsA U3MepeHUn B NpUEMHMKe B LWKane BpemeHn MTHCC; cnyTHMKa C NOPAAKOBbLIM UHLEKCOMY)
MOXXHO NnpefAcTaBUTb Kak [1-3]:

Kﬁ: p/l7|)-q

4 M>=r1N )-TiA)+ KaKam
roe F/(tk) =Rf (tk)+[&fps - AjXi1l]+Tr/(tk); - dyHKUMA, BKNOYalOLWasa B ceb6s 4aCTOTHO-He3aBu-
CUMble MepemMeHHble (reomeTpuyeckue pacctosaHua R/(tk), pacxoxfeHue LiKan BPEMEHU MpUeM-
Huka n THCC AGPS yxofbl 60pTOBbIX 4acoB CMYTHWKOB OTHOCUTENbHO WKanel THCC AJGS
TponochepHyto 3aaepXxKy curHanos Tr/(tk))\

Rj(tk) - paccTtosiHMe mexay (Pa3oBbIM LEHTPOM aHTEHHbI /-r0 NPUEMHMKA U (ha30BbIM LEHTPOM
AHTEHHbIY-T0 CMYTHUKA,;

AN = ) -*mA (', D)r+[al)-20.) A1 2+ [rIN) - nAT")]2:

Xt,yj,zl - n3BecTHble (MU HEU3BECTHbIE) KOOPAUHATbLI NPUEMHUKA;

A N Nn

Xmtyj(¥Zm - athemepuibly-ro CnyTHWUKA, BblYMCNEHHbIE HA MOMEHT W3/yYeHUS HaBUraLMOH-
HbIX CUTHA/IOB OTHOCUTE/NIbHO BPEMEHU NpPUEMa /-M NPUEMHUKOM.

If(tk) - noHoChepHas 3afiep>xKa CUrHanoB B Hab/oAeHnsAX Ha yactoTe LI GPS

(N, = 157542 MTy, f12 =1227,6 MI'y);

r2 KO3(h(hMLMEHT NepecyeTa MOHOCHEPHOI 3aepXXKKN AN YacToTbl L2;
fit A2

bdo], Bl 2L B'dR - thasosble (P1, ®2) annapaTHble 3a4ePXXKN B TpaKTax NPUEMHUKOB b 1 CNyTHY-
KOB B;

L b =N(%=+(0<n~00)> cnyyaiHas HavanbHasa (B UMKNax) hasa OMOPHOro reHepartopa /-ro
NPUEMHUKA, @ - Y-TO CNYTHWUKA;

SL,j(tk) - norpewHocTn ha3oBbiX HabNOAEHNIA, 06YCNOBNEHHbIE LWYMaMU 1 MHOTO/y4YeBOCTbHO.

B npaktuke 06paboTkun hazosbix MTHCC-HabofeHUA NPUMEHAETCA UX IMHENHOE KOMOWHK-
pOBaHMe ANA YMeHbLUeHUs norpewHocTen (AnddepeHumanbHbli METOA), BblAeneHUss noHocgep-
HbIX 3afepXeK (T.H. «6e3reomeTpuyeckme» Geometry-Free NnMHeiHble KOMOUHaLWK), hopMMpoBa-
HWUA YNPOLLEHHbIX KOMOUHaUWIA YpaBHEHUI C KOMMeHcauuen Tex WAM UHbIX HEeU3BECTHbIX (T.H.
OAMHAapHbIe W [BOMHbIe pPa3HOCTM HabnogeHwin) n ap. MepeyncneHHble NNHeRHbIE KOMOMHALMK
(JIK) n ux cBoitcTBa AeTanbHO ONUCaHbl B MHOFOUYMC/EHHbIX UCTOYHMKAX, B YaCTHOCTU B (PyHAa-
MeHTanbHbIX MOHOrpadusx [1 - 3]. Huxe nprBefeHbl UCNONb3yeMble B AaHHON paboTe JIK 6e3 ge-
Ta/IbHOrO WX OMMUCaHWS.

Cnocob thopmMmpoBaHMsa OAMHAPHbLIX pa3HOCTen HabNtAeHWIA NoKasaH Ha puc. 1

Puc. 1L ®opmmpoBaHme 0gMHapHbIX Pa3HOCTEN
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O0603Ha4YMM NYHKTbI MpyemMa CUrHanoB CNyTHUKOB Kak A 1 B, CNYTHUK - Kak p, W, NCNONb3YS
YNPOLLEHHYIO (hopMy 3anucy (ha3oBbIX NceBfodanbHocTel Ha yactoTe LI GPS (cm. dopmynbl (1)),
3anuwiemM BblpaxeHue (3) 419 OLMHAPHbLIX pa3sHOCTen HabnwopeHwWid (peanusauums KnacCMYecKoro
AnhdepeHUnansHOro MetToaa):

+<a,, -0 -1
)=Fs«.)-N (»)+Ne»,»- K0 -K .-a *(a.j-a')en +<a 0 ) @)
N%»N)=0"("»)-~1)+A6»M,- AAC~An +0A.,, -1 + 2« ) 3)

®opmMypoBaHMe AaHHO Pa3HOCTM MO3BOMAET YCTPaHWUTb NMOTPELLHOCTM, CBA3aHHbIE C YXOAa-
MW LIKan BPeMeHW CNYTHWKOB OT cucTemHoin wkansl THCC u 60pToBbIMU annapaTypHbIMU
3afiepXkkamn. Kpome TOro, OAMHapHble pasHOCTM (AuddepeHLManbHbIi MeTo4) MNO3BONAKT
YMeHbLWNTb 3emMepuHble, TponocgepHble M MOHOCHEpPHbIe COCTaBAAKLWME MOrPeLIHOCTEN Ha-
6N AEHNIA.

Ha puc. 2 nokasaH cnocob opMmpoBaHua ABOMHbIX pasHOCTeN HabnoaeHWn. B faHHOM cy-
yae MMeeM fBa MyHKTa nsmepeHuii A n B, n gBa cnyTHuka- p u g (puc. 2).

Puc. 2. ®opmmpoBaHe ABOMHbIX PA3HOCTEN HabNOAEHNI
Torpa
AL AB(b-) —  AB(h )~~AB (h Fr<paB “ rv,aB Sl Frooas ST+ As(b)
AAVIN)= N )-(r,)+ Ab,M- [AJ1%, «JT+'N1+«£% ) Ne
= (%)

B ABOWHbIX pasHOCTSAX HAGMOAEHUIA UCKNIOYAKOTCA HEU3BECTHbIE NepeMeHHble, 00YCNOBNEH-
Hble CBUraMu LLKan BPeMeHU, a Takxe AONOMHUTENbHO YMeHbLUATCA TPEHL0BbIe COCTaBNAOLLLME
TponocthepHbIX N MOHOCHEPHbIX NOrpeLHoCcTel HabntaeHnin. Mpu 3TOM NOrPELHOCTA ABONHbLIX
pa3HOCTeN HabMOAEHNIN CTAHOBATCS CU/IbHO KOPPEeMPOBaHHbIMUK, YTO 0653aTesIbHO HE06X0AMMO
YUUTbIBaTbL NPU UX 06paboTKe.

Mpu unccnefoBaHUAX MOHOCHEPHbIX 3afepXKeK 00bIYHO WCMONb3YHT «be3reoMeTpuyeckme»
Geometry-Free (GF) nuHeliHble KOMOGUHaLMW. 3TN KOMOMHaLMK (Da30BbIX HAOMOAEHWIA NMO3BONAIOT
BblAeNNTb MOHOCHEPHbIE 3aflePXKKN C BbICOKON TOYHOCTbIO Y UCMOMb30BaTb UX A1 UCCNeL0BaHWS,
KOMMeHcaLmMm 1 MOAennpoBaHna MOHOCHEPHbLIX 3MEKTOB Ha 06enX HeCyLMX YacToTax, Mo/b3y-
ACb M3BECTHbLIMU CBOWCTBaMW MOHOCKEPLI B paccMaTpuBaeMOM YaCTOTHOM AMana3oHe (yHKLMOo-
HupoBaHUa THCC 1 M3BECTHbIMM 3aBUCUMOCTAMU Be/IMUYMHbLI 3afePXXKU OT 4YacToThbl. [pu aTom,
ecnu B xofe 06paboTKM (ha3oBbiX HabNOAEHWI pelleHa 3afavya POH, To 4BOMHbIE pa3HOCTU KOM-

6uHaymm GF cogepxxaT MOMHYK MHGpopMauuo 06 noHochepHon 3agepxke. 3anuwem JIK GF ans
ABOWMHbIX pasHoCcTel (Pa3oBbIX HabOAEHWIA:

VM & (fJ =VAF"fc)-VA4S("*)-VALF& *4 +*/& ("*)
VAI2 (1,) = VAFA(iI)-VAIN(N)-VAAN 0 ,+ ~ (1] (6)

VM™AB(tk) ~ AL, WBlO =V A /A H r2-1) + WAANg /1, - VAN{% ® + S " (tk) )

ISSN 0485-8972 PagnoTexHuka. 2012. Bobin. 169 305



Taknum 06pa3oM, cPOpMUPOBaHHbIe ABOMHbIE Pa3HOCTK OLeHOK JIK GF (nMpu ycnoBuu BbINO/He-
HUA POH, T.e. npy u3BecTHbIX 3HaveHnax VAN™B n VAN TAB) cofepxxat nHhopmalmio 06 1MOoHo-

cthepHOI 3aepXKKe, CyMMapHbIe LyMbl U MHOTO/1y4eBOCTb (Da30BbIX HAGNOAEHNIA 06eMX YacToT.

Tenepb, MCNONb3ys HAGNIOAEHUA OAMHAPHBLIX W ABONHbLIX pasHOCTeil KOM6UHauunin GF cetu
peepeHUHbIX CTaHUWA, MOXHO ANSA Lenei aHanusa W [Ja/bHeilllero 1Ucnonb3oBaHWUA pasfeunTb
MefNeHHO MeHstowmecs (TPeH4OBble) M BapuvauWOHHble cocTaBnsowWwme AuddepeHunanbHbIX
MOHOC(EPHbIX 3adepXeK. [ns 3aToro 6bin1 pa3paboTaH OPUTUHANbHbLIA anroOpuUTM «AeTPEeHAMNHIa»,
KOTOPbI peann3yeTcsa cnefyroLnm o6pasom.

1) PaccumnTbIBatOTCA Pa3HOCTU MOHOCKEPHbIX 3aJepXKeK N0 HabNoAeHUAM ABYX peepeHLHbIX
CTaHUWA. Tlony4yeHHble Pa3HOCTHbIE WMOHOCHEPHbIE 3afepPXKu OyAyT CoAepXaTb Pa3HOCTHbIE
MSTID, LSTID u TpeHA0BY MOHOC(HEPHbIe KOMIMOHEHTBI.

2) OctaTouHble TpeHgoBas M LSTID-KOMNOHEHTbI MOHOCKHEPHON 3afepPXKKN OLEHMBAKOTCA U
YCTPaHATCA C UCNOMb30BAHUEM NOIMHOMMWA/bHBIX 3aBUCUMMOCTER. MopsagoK annpoKcuMunpyoLe-
ro NOJIMHOMa Pa3HOCTHOW MOHOCHEPHON 3afepPXXKK NOAOMPaeTCs B 3aBUCMMOCTU OT AINTEILHOCTU
MHTepBana Habnto4eHnn. B pesynbTaTe 3TOro LeicTBuUs Bblgensercs pasHocTHas MSTID- noHo-
chepHas KOMNOHEHTA.

3) Ana BbigeneHns MSTID-noHochepHO KOMNOHEHTbI A8 Kaxaoh pedepeHyHoin MHCC-
CTaHUUW OTAeNbHO peannsyeTcs UTepauMoHHbIA NOAXOA NpW annpoKCMMauMm UCXOAHbIX («Hepas-
HOCTHbIX») MOHOC(epPHbIX 3aaepek (oueHok JIK GF) n nocnefytowero pacyera mMx pasHOCTEN.
Kputeprem Bbi6Opa ONTUMANbHOrO NopsKa annpoKCUMUPYIOLLEro NOAMHOMA ABNAETCA MUHUMYM
CPeAHEro 3Ha4YeHMs OCTaTOYHOM CyMMbl KBagpaToB (RSS) HEBA30K MeXAy BblAefleHHbIMU Bapua-
UMAMU, OLEHEeHHbIMM B N.n. 1), 2), 1 pa3HOCTAMM Bapuauuil MOHOCHEPHbIX 3afepXXeK, KOTopble
NoayyeHbl NPY annpoKCMMaL M NCXOAHbIX («HEPa3HOCTHbIX») MOHOCHEPHbIX 3a4epPXKeK.

Vicxo4Hble JaHHble ANA NnpoBefeHUsa 3KCNepUMEHTaNbHbIX VICCJ'IG,CI,OB&HI/IVI

[na npoBefeHns unccnefoBaHWi MCNOMb30BaHbl pe3ynbTaTbl peasibHbiX GPS-HabnopeHui
nepMaHeHTHbIX peepeHLHbIX CTaHUNA Ha cpegHux (0T 100 o 170 Km) 6a30BbIX PacCTOSHUAX (CM.
puc. 3) Ha Tepputopumn Kunesckoi, YepHUTOBCKOM M YepKaccKol obnactein. B yacTHOCTH, 6bln
MCMOMb30BaHbl AaHHbIE€ ABYXYAaCTOTHbIX MPUEMHWMKOB YKPaMHCKON CeTu nepMaHeHTHbIX IGS/EPN
CTaHUuMI, Haxoasawmxesa nog ynpasneHnem FAO HAH YkpaunHbl (cTtaHuun GLSV, PRYL, SMLA).
B KauecTBe «pOBepHbIX» MUCNO/b30BaNUCh ABYx4acToTHble MTHCC-npreMHNKM (MyHKTbl «BOBR» 1
«SF1DA») ¢ KMHEMATUYECKMM W CTaTUYECKMM y4acTKaMu HabnogeHwuid. HabnofeHns BbIMONHSA-
nMCbIB_geKaﬁpe (345 - 346-e GPS cyTkun) 2008 r.

JBS>KI/II Bce 3apeructpupoBaHHble HabnoLeHWUA
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CTaHLMIA 1 POBEPHbBIX MPUEMHIKOB NOTPeGUTENEl

306 ISSN 0485-8972 PagnoTexHuka. 2012. Bbin. 169



M3mepeHua Ha nyHKTe «<6HOA» npoBoguance npumMepHo 1 4 ¢ momMeHTa 13 4 46 MuH, a Ha
nyHKTe «BOBJ1» - npumepHO 3 4 ¢ MOMeHTa 13 4 46 MUH MO0 MeCTHOMY BpeMeHW. 3a yKasaHHbIN
NHTepBas HabN4EHNIA B 30HE PaaMOBUANMOCTI Haxoamnocb 11 cnyTHUKOB.

Pe3ynbTaTbl UCC/EA0BAHNIA MPOCTPAHCTBEHHO-BPEMEHHbIX CBOMCTB BapuaLMOHHbIX
COCTaB/SIIOLLMX MOHOCHEPHbIX 3aePXKeK

[ns onpefeneHns BKnaga MOHOCHEPHON 3aaepXXKn Npy anddepeHumaibHOM 04HOHAaCTOTHOM
(b1) THCC-no3vuMoHMpoBaHUM BHauYasle ObIM MPOBeAeHbI pacyeTbl «6eCTPEHA0BbIX» JIMHEMHbIX
Kom6uHaumii OP (Ha yacToTe bl) - «HyneBbIX» U OAUHAPHbIX pasHoCTel. MprMepbl NpeAcTaBeHbI
Hapwuc. 4, 5.

Ba3oBoe pacctosiHne 137 km

Puc. 4. NMpumep «6eCTPeHLOBbIX» «HY/IEBbIX» PAa3HOCTE NOHOCHEPHON 38EPXKKM
ons ctaHumia PAUTb n CTAY, cnyTHUK 8Y18

Puic. 5. Mpumvep «6eCTPeHA0BbLIX» OANHAPHBLIX PA3HOCTEN NOHOCHEPHON 33EPXKKM
s ctaHumin PbIVb 1 ObBY, cnyTHUK 8Y18

B xofe uccnefoBaHmin BbINO/IHEHA OLEHKA YPOBHS NPOCTPaHCTBEHHO-BPEMEHHOM KOppensuum
BapUaLMOHHOM COCTaBNSAIOLLEN MOHOCHEPHbIX 3afePXKeK C UCMO/b30BaHNEM pa3paboTaHHOro anro-
puUTMa «feTpeHAHra» BP-HabNI0AeHNI YKa3aHHbIX Bbille pedpepeHLHbIX CTaHUMIA 1 «POBEPHbIX»
NPUeMHNKOB. MprMepbl BapuaumMoHHbIX COCTaBNSIOLMX NOHOCHEPHOW 3afepXKKN ANS pas/INYHbIX
KOMOUHaUMin pethepeHUHbIX CTaHUUI 1N «POBEPHbIX» MYHKTOB NPeACTaB/ieHbl Ha puc. 6.
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Pyic. 6. BapuaLoHHble COCTAB/ISIOLLVIE VIOHOC(HEPHOI 3a1EpXKY
A1 pa3/INUHbIX KOMOUHALWIA pethepeHLHbIX CTaHLMIA U «POBEPHbIX» MYHKTOB
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lMpoBefeHHbIEe NCCNeA0BaAHNA U UX aHANN3 [03BONUAN CAeNaTh CneayoLLne BbIBOAbI.

MpocTpaHCTBEHHas Koppensuus TpeHAoBoi 1 b3TLL3 cocTaBnsoWmMX MOHOCHepPHbIX 3adep-
XeK AN pacCMOTPEeHHbIX 6a30BbIX paccTosHMi (100 - 250 kM) siBNseTCA CYLWEeCTBEHHONR, YTO no-
3BONSIET 0XUAATb BbICOKYH 3(PHEKTUBHOCTb KO MMEHCALMMN 3TUX MOHOCHEpPHbIX COCTaBMALLNX
npu peanm3auuMy Kak 0AHO6a30BOro, Tak W CETEBOr0 MEeTOAOB AWMPGEepeHLManbHON KOppekumm
THCC-HabnogeHnid; ocTaTOYHbIE MOFPELHOCTM KOMMeHcauMnm Mea/IeHHOMEHSAWMXCA CcocTaB-
NSAWMX NOHOCKHEPHON 3aAepXXKM Ha 6a30BbIX paccTosAHMAX A0 200 KM HEBENMKMU M HaxoasaTca B
npegenax 5-15 cm. Kpome TOro, a3t 0CTaTOYHbIE MNOTrPELUHOCTM MOFYT ObiTb B HEKOTOPOIA CTene-
HW YMeHbLUEeHbl C UCMO/b30BAHWEM TPEHAOBbLIX 106anbHbIX MOHOCHEPHbIX Mogeneit K3obucbar
wnu 61M HOTMEX;

BapuaunoHHaas M3THO-cocTaBnsioLas xapakTepmsyeTcs nepmogamu Bapuaumnin 5-20 MuH n
ypoBHAMY Bapuaumin ~5 - 30 cMm, Ha cpegHUX u 60/bwnX 6a30BbIX paccTosHUAX (6onee 50 -
80 KM) 04YeHb M3MEHYMBA M HE MOXKET KOMMEHCUPOBATLCA C UCMO/b30BaHNEM AUDdepeHLMansHOro
MeTo4a U/UNN «TPEHAO0BbLIX» WOHOCHEPHbLIX MOAENeNR, YTO NPUHLUNNANBHO OrpaHUYMBaeT TOYHO-
CTHble BO3MOXHOCTU bl -no3nunoHmpoBaHus. Ha He6obLwnX 6a30BbIX paccToAHUAX 0 15-50 Km
M3THO-Bapmaymm CUIbLHO KOPPENNPOBaHHbI U MOTYT ObITb OYEHb YMEHbLLEHbI C UCMOJIb30BaHUEM
OLMHApPHbIX U ABONHbIX pasHOCTel HabnoaeHNn (AnddhepeHUnanbHbIR PEXUM).

WccnenoBaHns BpeMeHHOW Koppenaumm (Ha CMeXHbIX CYyTKax) COCTaBNSALLUX NOHOCHepHO
3aflep>XXKN nokasanu, 4To MPOrHO3MpPOBaTb CYTOUHbIE M3MEHEHUS MOHOCHEPHbLIX COCTaBMAALLMNX
(ocobeHHO Bapuaumm b3TIO n M8TIO) ¢ A4OCTAaTOMHON TOYHOCTLIO HEBO3MOXHO M ANS LOCTUXKe-
HMUA HEOOXO0AUMON TOYHOCTU TpebyeTca peanu3aums MHbIX CNOCOBOB YMEHbLUEHUS MOHOCHEPHbIX
MOrpeLIHOCTeRn, B YaCTHOCTU NYTEM UCMO/b30BaHUA M3MEPUTENbHON MH(OPMaLMK CeT AByX4ac-
TOTHbIX CTAHUWIA, OKaMMAAOLWMNX 30HY paboTbl NMOTPEOUTENEein M NOCTPOEHUA MOLenend, yUnTbl-
BAalOLLMX KaK OCTATKN MeA/IEeHHOMEHALWMNXCA KPYNHOMACLUTAOHbIX MOHOCHEPHbIX HEOAHOPOAHO-
cTeli (TpeHgoBasi u bBTIO cocTaBnstowme), Tak U BapnaunoHHyto M8TIO-cocTaBnsOLLYHO.

KomMneHcauns MoHOCMEPHbIX MOrpeLHOCTEN HabNoLeHUIA NOTPebuTenen nyTem NHTEP-
NONALUUK/IKCTPaANONALUN NOHOCHEPHBIX 3aflePXKeK ABYXYACTOTHbIX petepeHLHbIX CTaHLUWi
- ceTeBasi MOHOC(hepHas Koppekums

KomneHcaumns noHocjepHbIX NOrpeLHocTein HabntoaeHniA NoTpebuTenen ¢ MCNoNb30BaHMEM
CeTeBON MOHOCHEPHON KOPPEKLMU OCYLLECTBNAETCS NYTEM MHTEPMONAUMU/3KCTPanonsaunmn NoHo-
chepHbIX 3afepXeK ABYXYAacTOTHbIX peepeHUHbIX cTaHuui. Cama no cebe 3Ta npouegypa u3-
BECTHa M ncnonb3yetcs npu peanusaumm HTK TexHonornin ceteBoin anddepeHunanbHom Koppek-
unn YK8/PKP/MAC-Tumna (cm., Hanpumep, pabotsbl [9, 10]). OfHAKO 3TN TEXHONOMMU NPUMEHSAOT-
CA TONbKO 415 BYXYACTOTHOr0 NO3ULMOHMPOBAHUA U 3h(EKTUBHBI NPK paboTe B 30HE CryLLEHHbIX
ceTein CTaHUWI ¢ Mex6a30BbIMK paccTosHUAMKU 50 - 70 KM, T.e. NpU yAaNeHUAX POBEPHbIX NpUem-
HWKOB Ha paccTosHua o ~35 - 40 KM OT 6amkanwwen 6a30Bol cTaHLMM CeTU. B paspexeHHbIX
ceTsx, Korga Mex6asoBble paccTofHusA gocturaoT 150 - 250 KM, MMEHHO W3-3a Bapuauuii MOHO-
ChepHbIX 3afep>KeK, B 3MMHWIA Nepuog M O0COBEHHO B YC/IOBMAX MOBbILIEHHONW WOHOCHEPHOW
aKTUBHOCTW HAfleXXHOCTb pa3peLleHns pa3oBoil HEOAHO3HAYHOCTU U TOYHOCTb MNO3ULNMOHUPOBaHNUSA
Kak 04H06a30BOro, Tak U CeTeBOro MeTo4OB AUDdepeHLnansHOM KOPPEKLU 3aMeTHO YMeHbLUa-
t0TCS. TemM He MeHee, CETeBON MEeTOJ KOPPEKLUNN, KaK OANH U3 AeMCTBEHHbIX CMNOCO60B YMEHbLLE-
HUSA NOrpeLHOCTeN NO3ULUOHMPOBaHUA, MPeLCTaBNfeT 3HAYMTENbHbIA WHTEPEC C TOUKWU 3PeHus
nccnefoBaHNsA CBOWCTB CeTEBbIX MOHOCHEPHbIX KOPPEKLUiA, (hopMUPYEMbIX B YCIOBUAX Pa3pexeH-
HbIX ceTeil. VIHTepec npeAcTaBnseT KOMMEHCALNS Kak BapuaLMOHHbIX COCTaBAAOWMX, TaK N Mef-
NEHHOMEHSAILMXCA TPEHAO0BbLIX COCTaBAAOLWMX MOHOCHEPHbIX 3a[ePXeK, CUNbHO KOppenupoBaH-
HbIX MO MPOCTPAHCTBY U BpeMeHW. C 3TOW Lenblo Obii pa3paboTaH M NPOTECTUPOBAH COOTBETCT-
BYHOLLWIA MHTEPNONALNUOHHBIA anropuTM, ¢ UCNONb30BAHMEM OMUCAHHbIX BbILE UCXOAHbIX AaHHbIX
BbINO/IHEHA OLLeHKA TOYHOCTM CETeBOW KOMMNeHcauMn MOHOCHEPHbIX MOrpeLlHoCTel HabNtoAEeHNIA
NPOBefeH aHann3 BO3MOXHOCTM UCMOb30BAHUA Pe3ynbTaToB UHTEPNONALUY ANS MOAENNPOBaHMNS
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M COBMECTHOM OLEHKN MOHOCKEPHbIX Bapuauuii U MHPOPMaLMOHHBIX NapameTpoB (KOOpAuHaT,
PacXoXAeHul WKai BPEMEHW 1 napameTpoB ()a30BOi HEOAHO3HAYHOCTH).

Pa3paboTaHHbIA anropuT™M WHTEPNONALMM ABOMHbIX Pa3sHOCTEN WMOHOCHEPHbLIX 3afepXKeK
pedepeHLHbIX CTaHUWUA B 30HE MOKPbITUS CETW, aHalOTMYHbIA M3BECTHbIM anroputmam [9, 10],
BK/KOYAET HECKO/bKO 3TarnoB 06paboTKM HabNHOAEHWIA:

- BbINO/HAETCA NpefBapuTenbHas o6paboTka (npe-npoLeccuHr) HabnaeHnin peepeHLHbIX
CTaHUMN N «pPOBEPHbIX» NPUEMHUKOB NOTPe6UTENEN C NocneAyroLW MM paspelleHneM (hasoBbiX He-
OfHO3HA4YHOCTeW Ha 6a30BbIX IMHUAX CETU;

- C MCNONb30BaHNEM OLLEHOK (ha30BbIX HEOLHO3HAYHOCTEN POPMUPYIOTCA ABOVHbIE Pa3HOCTU
«6e3reoMeTpUYECKNX» IMHENHbIX KOMOUHaunii OP (ans vacToThbl bl );

- OHUM W3 W3BECTHbIX CNOCO60B (HOPMUPYIOTCA MapamMeTpbl NepecyeTa TeKyLNX KoopauHaT
«POBEPHbIX» NPUEMHUKOB W3 TPUHBUUYCKOW B MECTHYIO CUCTEMY KOOpPAUHAT W, N0 aHanoruu c [9,
10], BbIMOMHAETCA /IMHENHAA WMHTEPMONALMA/IKCTPaNoNALumnsa ABONHbLIX Pa3HOCTEN WOHOCHEPHbIX
3alepXXeK Ha TeKylliee MeCcTOMoM0XeHne NoTpebuTenei.

OueHKa MeTOAMYECKMX MOrpewwHoCcTel, 0OYC/MOBMEHHbIX TEM, YTO BbICOTA «POBEPHbLIX»
MHCC-Np1MemMHVMKOB B MECTHOI CUCTEMe KOOPAMHAT U3-3a KPUBU3HbI 3EM/IN MOXKET 3aMETHO OT/N-
4aTbCs OT BbICOTbI TOYEK MPOEKLMUIA MECTONONOXKEeHNUA NOTpebuTeneid Ha NN0CKOCTb, 06pa30BaHHYO
peepeHLHbIMM CTaHLMAMM, NOKa3ana, YTo 3TU NOrPeLHOCT MOrYT AOCTUraTb BENYNH ~1 MM Ha
1 KM nepenaja BbICOT, T.e., ABNAKTCA MPEHEOPEXUMO MasbIMU.

[na hopMnpoBaHUS KOPPEKLMIA MCNOJb30Ba/ICh OLLEHKM MoHochepHbix OP(bl) Habnoge-
HUIA Ha 6a30BbIX JIMHUAX, 06Pa30BaHHbIX CTaHUMAMM, a NOABEPraucb KOPPEKLUN OLEHKU WMOHO-
chepHbix OP'(bl) HabnoaeHMI Ha 6a30BbIX MHUAX «POBEPbI»-CTaHUMSA» (06wasa ans Bcex 6aszo-
BbIX IMHWIA). TOYHOCTb CETeBOM MOHOCHEPHOW KOPPeKLUU OLeHMBanacb CpaBHEHWEM OfHO3HAu-
HbIX MOHOC(EPHBLIX NOrPeLHOCTEN, OTAENbHO OLEHEHHbIX MO ABYXYAacTOTHbIM HabMOAEeHUAM Ha
6a30BbIX JIMHUAX «POBEPbI»-CTAHUNSA», U Pe3ynbTaToB MHTeprnonsayum unoHocgepHoix OP(bl)
HabtoaeHNI, NONYYeHHbIX Ha 6a30BbIX IMHUAX CeTU pedepeHLHbIX cTaHuuiA. CpaBHeHMe NPOBO-
OMNOCb OTAENBHO AN TPeHA0BbIX 1 BapvaLMOHHbIX COCTaBMAOLLNX MOHOCHEPHbIX 3afepXKeK.

MMpumepbl pes3ynbTaTtoB  MHTEPMNONAUUN  WMOHOCHEPHbIX 3afepXXeK Ha MeCTOnonoXeHue
«pOBepHOro» npuemHunka «BPFOA» npeacTasfieHbl Ha puc. 7 - 10, a pesynbTaToB 3KCTpanonauum
MNOHOC(EPHBIX 3aflep>XXeK Ha MeCTOMNoNoXeHue npuemMHuka «BOB#A» - Ha puc. 11 - 14. Ha pucys-
Kax MOKasaHbl TakXe OLeHKW $88 npuBefeHHbIX MOHOCHEPHbLIX MOrpPeLHOCTed U BennyMHa
(B NpoLeHTax) X yMeHbLLEHWS NOC/ie BBOAA CETEBLIX KOPPEKLUIA.

[lo BBOAA CeTeBbIX Koppekuuii 188=10,2 cm [10 BBOZaA ceTeBbIX KoppeKuuii 1188=4,5 cm
a 6

Puc. 7. VicxogHble U MHTEPMNOMPOBaHHbIE ABOMHbIE PA3HOCTY MOHOCKHEPHbIX 3aepXKeK Ha H6ase
«8HMA>>~Cb8Y: a-gna cnyTHMKoB 8Y18-8Y21, 6 - ans cnyTHMKoB 8Y10-8Y21
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YMeHbLLeHVe 188 nocrie KoppeKuyii cocTaBwio 39 %  YmeHblueHvie 163 nocrie Koppekuwii coctasinio 37 %
a 6
Puc. 8. [1BOiHbIe pa3HOCTM MOHOCHEPHbIX 3aePXKEK MOC/1e BBOAA CETEBLIX KOPPEKLMIA 1 pesynbTaTbl NX
NO/IMHOMUaNbHO annpoKCUMaLmmn (MCNo/b30Ba/IMCh MOMMHOMBI JlexkaHapa) Ha 6a3e «81LLIA»-Cb8V:
a-ansa cnyTHukoB 8Y18-8Y21, 6-a14 cnyTHWKOB 8Y10-8Y21

[lo BBOAA CeTeBbIX Koppekumii RSS=13,0 cv [lo BBOAA ceTeBbIX Koppekumini RSS=5,4 cv

a 6

Puc. 9, VicxogHble 1 MHTEPMONMPOBaHHbIE BOVHbIE PA3HOCTU MOHOCHEPHDIX 3afePXKeK Ha 6ase
«8LLU3A»-Ob8V: a- anga cnyTtHMkoB BV 15-8Y21,6- ana cnyTHUKOB BY22-BY?21

YMmeHbLUeHve [Bb rocre Koppekuwmii coctaBwio 23%  YveHbLueHvie RSS rnocrie Koppekuwii coctasuio 30 %
a 6
Puc. 10. [1BoliHble pasHOCTM MOHOCHEPHbIX 3aepXKeK NoC/e BBOAA CETEBbIX KOPPEKLMWIA 1 pe3y/bTaTbl UX
NO/IMHOMMa/IbHON annpoKcmaLmm (MCnob30Banvcb NONHOMBI JlexaHapa) Ha 6ase «8blfOA»-Ob8Y:
a-ana cnytHukos 8Y15-8Y21; 6-4n9 cnyTHUKOB 8Y22-8Y21
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[o BBOAA CeTeBbIX Koppekuuii 1188=5,1 cm [lo BBOAa ceTeBbIX Koppekuwuii 1188=3,5 cm
a 6
Puc. 11. MicxofHble 1 3KCTParnonmMpoBaHHbIe ABOMHbIE Pa3HOCTU MOHOCHEPHBIX 3aePXKeK Ha H6ase
«BOB11»-Ob8Y: a-ans cnyTHWKoB 8Y18-8Y21, 6 - gna cnyTHMKos 8Y10-8Y21

YMeHbLLeHVe VB3 Mocrie KOpPeKLiA cocTaBiio 16%  YMeHbLLeHMe 1188 rocrie KoppeKLmii cocTasiio 31%
a 6
Puc. 12. [1BoiiHbIe pa3HOCTY MOHOCKEPHbIX 3aZlepXKeK NOC/e BBOLA CETEBLIX KOPPEKLMIA U pe3ynbTaTbl UX
NO/IMHOMUA/LHOM annpoKcMMaL iy (MCnosb30Ba/IMCh NOMMHOMBI JlexkaHapa) Ha 6a3e «BOB/»-Cbh8Y:
a-Ana cnyTHUkos 8Y18~8Y21, 6-4na cnyTHUKOB 8Y22-8Y21

[o BBofa ceTeBbIX Koppekuuii 1188=5,1 cm [lo BBOAA ceTeBbIX Koppekunid 1188=4,8 cm
a

Puc. 13. VicxoaHble 1 3KCTPanoiMpoBaHHbIe ABOMHbIE PA3HOCTM MOHOCKHEPHBIX 3a[ePXKeK
Ha 6aze «<BOBK»-Ob8Y :a- gns cnytHukoB 8Y15-8Y21, 6 - ans cnyTHUKOB 8Y22-8Y21
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YBennuervie 36 nocre Koppekuwii coctasuio 106% YmeHblueHve KBb nocre koppekuwii coctaBwio 10%

a 6
Puc. 14. 1BoliHble pa3HOCTY MOHOCHEPHDIX 3aAePXKEK NOC/e BBOAA CETEBLIX KOPPEKLMIA 1 pe3y/bTaTbl UX
NOMHOMMWA/ILHOW annpoKcMaLmi (MCnonb30Ba/IMChL MOMMHOMBI JlexaHapa) Ha 6ase «BOBW»-Ob8Y:
a - and cnytHnkoB bY15-8Y21,6- and cnyTHUKOB 8Y?22-8Y 21

AHanu3 nonyyYeHHbIX pe3ynbTaToB NoKasas crefytoLee.

NHTepnonauns MoHochepHON 3afepXXKn (BHYTPU 30HbI, OFpaHUYeHHON 6a30BbIMU IMHUAMM
pedepeHLHbIX CTaHLMI) NO3BONSET NPAKTUYECKN MOSTHOCTbI YCTPaHUTb TPEHAO0BYH) KOMMOHEHTY
MOHOC(EPHON 3aAePXKKN (MaKCMMasibHble MOTPeLlHOCTM He MPeBbIWaT ~1 cM), a TakkKe N03BoNs-
eT 3aMeTHO CHU3UTb YPOBEHb MOHOCHEPHbLIX Bapuauuin (4o -40 %).

SKcTpanonaums MoHochepHOW 3a4epXXKn («pOBEPbI» BHE 30Hbl, OrpaHWYeHHON 6a30BbIMY
NNHUAMMW pedpepeHLHbIX CTaHLWA) MO3BONSET C MOrPeLHOCTbI0, He MpeBbILatoLWen 2 cM, ycTpa-
HWUTb TPEHLOBYI KOMMOHEHTY MOHOC(HEPHON 3aflePXKKK, YTO Bo/bLUe, YeM 18 Clydas UHTepnons-
LMK, HO BCE XXe MPUEM/IEMO, C TOYKW 3pEHUS YCTpaHeHUs TPEeHA0BOM cocTaBnsioLlen. BaxHO Tak-
e OTMeTUTb, YTO KOMMeHcauus BapuaLMOHHON COCTaBNAIOWEN MOHOCKHEPHON 3a4epXXKN YMeHb-
LIMNacb U B CPeAHEM YMeHbLUEeHNe pe3ynbTupytouleii norpewHocTn gocturaeT 20 - 30 %. OfgHako
B HEKOTOpPbIX ciyyaax (cMm., Hanpumep, puc. 13, 14) Habnwofancsd 3aMeTHbIN CABUT UCXOAHbLIX W
NHTepPnoNNPOBaHHbIX KPUBbLIX (CABWUI COCTaBMAAN MPUMEPHO NOM0BMHY nepuoga MBTI O-Bapuaumu
- 150 - 200 c) 1 B TaKMX Cny4vasx KOppekuus He yMeHbLUlaeT, a yeenmumeaeT (4o 100 %) pe3ynbTu-
pytoLe noHochepHble Bapuaymm.

Kak BUAHO 13 NpumMepoB, npeacTaBneHHbIX Ha puc. 8, 10, 12, 14, ocTaTOYHbIE NOrPELLHOCTH
CeTeBON MOHOCHEPHON KOppeKuMn NoAAaTCSA O0Y4eHb TOYHOW MOMMHOMMUANLHOW annpoKcUMauun
(ncnonb3oBanucb NONMHOMbI JlexxaHapa) Ha 60MblMX UHTepBanax - oT 15 MuH o 1,5 u. Mpu aTom
TOYHasA annpokcumaums (OCTaTOYHble MOrPeLIHOCTH - Ha YPOBHE LUYMOB) BO3MOXHa 6e3 Ucnosb-
30BaHWA CBOOGOLHOrO YneHa NoIMHOMA, YTO AaeT NPUHUUNNAIBbHYH BO3MOXHOCTb COBMECTHO OLie-
HMBaTb HayanbHble (Pa3oBble HEOAHO3HAYHOCTW, OCTa/lbHblE KOSPMULMEHTBI annpPOKCUMUPYIOLLETO
0CTaTOYHble MOHOC(EPHbIE NOTrPELIHOCTA NOMMHOMA U UH(POPMALMOHHbIE MapaMeTpbl - TeKyLiune
KOOPAUHATBI U PaCXOX/AEHUA LKA BPeMEHN NPUEMHMKOB. [03TOMY yCcTpaHeHWe TPeHA0BOW KOM-
NMOHEHTbI MOHOCHEPHON 3afepXXKU, KOTOPOe OCHOBaHO Ha WMCMO/b30BaHWUWM CETEBOW KOppeKuuu,
nrpaet NPUHLMNUAILHYO PONb NPWU peann3auny NOMHOr0 YCTPaHEeHUA MOHOCHEPHbIX MOrpeLHo-
CTeil 0LHOYACTOTHbIX HabntoAeHW. 3aecb HEO6X0AMMO OTMETUTb, YTO YKa3aHHbI NOAX0[ COBMe-
CTHOW OLLeHKM CYLLEeCTBEHHO pacLUMPEHHOr0 BEKTOPa COCTOAHUA TpebyeT OTAeNbHOro 1ccnefoBa-
HWS BOMPOCOB AOCTMXEHUS YCTOWUYMBOTO M 60/1ee TOYHOrO OLEHMBAHUS, NpeXae BCero UHMopma-
LMOHHbIX NapamMeTpoB, MO CPaBHEHWUIO C TPAAULMOHHBLIM MOLXOLOM, He npejnosaratolinm BO3-
MOXHOCTb MOZe/IMPOBaHUA 1N OLEHKM MeLlaloLmnX napaMeTpoB COBMECTHO C MH(OPMALUOHHBIMU.
Takve nccnefoBaHUa YCNOBUIA LOCTUXKEHUS MOBbILLIEHNS TOYHOCTU CTATUYECKOTO M KUHemaTuye-
CKOro 0flHOYaCTOTHOr0 MO3ULMOHMPOBAHUA Ha 60MbLUIMX 6a30BbIX PACCTOAHUAX B YC/IOBUAX pas-

pexxeHHbIXx THCC-ceTell B HacTosLLee BPeMsi MOAXOAAT K 3aBEPLUEHMIO U OyAyT Oony6AnKOBaHbI B
0TAeNbHON paboTe.
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BbiBOAbI

1. TpeHzoBble (perynsapHble) COCTaBNAOLLINE MOHOCHEPHBIX 3afepXKeK 418 6a30BbIX paccTos-
HuiA 100 - 200 KM MOTYT 6bITb 3()(DEKTUBHO KOMMEHCUPOBaHbLI NPY peanu3aLnmn Kak ogHo6a3oBoro,
TaK W CeTeBOro MeToAoB AuddepeHumnansHoii Koppekuun MTHCC-HabnogeHnin. BapuaunoHHble
nepemettarowimecs MSTID-cocTaBnawoLmne MOHOCHEPHbIX 3afepXKeK, AOCTUrarLne HECKONbKMX
[eunMeTpoB, Ha 6a30BbIX paccTosHMAX 6onee 50 - 80 KM He MOTyT KOMMNEHCUPOBATLCA C UCMOJb-
30BaHMemM anddepeHLManbHOro Mmetoda W/unm «TPeHA0BbIX» MOHOCHEPHbIX MOAENeRn, U MMEHHO
OHU NPUHLMMWANBHO OrpaHUYMBalOT TOYHOCTb L1-M03MLMOHNPOBAHUS.

2. MpefnoxeHbl METOAMNKA U aNropuTMbl 06paboTKM HabNOAeHWUIA NS OLEHKWU/KOMMNeHcauum
MOHOC(EPHOW NOrpPeLIHOCTM NyTEM UCMONb30BaHMs HabntogeHnin THCC-ceTein: SkcnepuMeHTab-
HbIM MyTeM [OKa3aHa BO3MOXHOCTb 3HaYMMOW KOMMeHcauuu MOHOCcHepHbIX 3agepxek MHCC-
HabntoaeHNn NyTeM MUCNONb30BaHUSA CETEBbIX ANPHepeHLManbHbIX KOPPEKLUUA - MHTEPNOsauum
MOHOC(epHbIX KOMOUHaUWUA HabnoLeHUA ceTu ABYXYacToTHbIX MTHCC-cTaHUuiA, OKaMNAOLLMX
30HY MECTOHaX0XAeHUs NoTpeduTenein.

3. NHTepnonsayma/akcTpanonayums MOHOCHEpPHON 3aLepXKM NO3BOJAET NPAKTUYECKU MNOJHO-
CTbt0 YCTPaHUTb TPEHAO0BYIO KOMMOHEHTY MOHOCHEPHON 3adepXXKn 1 3ameTHO (A0 40 %) ymeHb-
WNTb YPOBEHb MOHOCKEPHbIX Bapuauuii, 0fHAKO NpW 3KCTPanonauuM BO3MOXHbI Cyyaun, Korja
pacyeTHas ceTeBas KOPpPeKUMA He YMeHbLUAeT, a YBennuuBaeT pesyNbTUPYHOL e NOHOCHEpPHbIe
MOrpeLLIHoCTK.

4. MpuMeHeHWe NNHERHON MHTEPNONALUN/IKCTPaNONALMN NOHOCHEPHBIX 3aJepPXKeK B KOHEY-
HOM CueTe NO3BO/AET MOAENNPOBAaTb U 3aTEM OLeHMBaTb (COBMECTHO C UH(OPMALMOHHbIMY napa-
mMeTpamu 1 napameTpamu (a3oBOi LEN0YNCIEHHOMW HEOAHO3HAYHOCTIN) BapuaLnMOHHbIE NOHOCHEP-
Hble MOrpewwHoCcTU. Takoi NoAX04 UMeeT HOBble 3HaYMMbIe MEPCNEKTUBbI MOBbILEHUS TOYHOCTM
CTaTMYeCKOro M KWHEMAaTMYecKoro OAHOYACTOTHOIO0 MO3ULWOHMPOBaHWUA Ha 60NbLINX 6a30BbIX
PacCcTOAHUAX B YCNOBMAX paspexkeHHbix THCC-ceTeil.

Cnncok nutepatypbl: 1 FodmaHH-BenniHrod, b. nobanbHa cucTemMa BU3HAYEHHS MiCLENONOXKEHHS
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A. GPS Satellite Surveying, 3-rd ed., John Wiley - New York, 2003, 464 pp. 4. Hernandez-Pajares, M,
Juan, J.M. and Sanz, J. Medium-scale traveling ionospheric disturbances affecting GPS measurements: Spa-
tial and temporal analysis [aneKTpOHHbI pecypc] / pexwvm foctyna http://gagel4.upc.es/WARTK-
papers/2005JA011474 final.pdf. 5.Hernandez-Pajares, M., Juan, M.J., Sanz, J., Aragon-Angel, A., Ramos-
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