
OT3hiB 
Ha aBTope¢epaT .llJl.ccepTau;IIII XyTopona Bna.n;IIcnaBa Enrem,eBIIqa «CTpyKTYPHhie xapaKTepii

CTIIKII Me30MaCUJTa6HbiX HeO.IJ:HOpO.IJ:HOCTeif Tponoc¢epbl no pa.n;IIOII3MepeHII5IM CeTII npiieMHII

KOB GPS-rnOHACC», npe.n;cTaBneHHOH Ha coiicKaHIIe yqeHoif cTeneHII KaH.IJ:II.IJ:aTa ¢II3IIKO

MaTeMaTIIqecKIIx HayK 110 Cneu;IIanbHOCTII 01.04.03- pa.n;IIO¢II3IIKa. 

ITpii pacnpocTpaneHIIII pa.n;IIoBon H B pa3nii~hiX cno5IX aTMoc¢epbi Ha6mo.n:aeTC5I 

OTKnOHeHIIe pa.n;IIonyqa OT np5!MOniiHeHHOfO HanpaBneHII5I (pe¢paKIJ;II5I) II3-3a HeO.IJ:HOpO.IJ:HOCTII 

cnoeB aTMOC¢epbi no TeMnepaType, Bna:>KHOCTII, CKOpOCTII BeTpa II .n;p. B pe3ynbTaTe 

pa.n;IIOBOnHbl pa3JIJiqHOH qacTOTbi, yBeniiqiiBaiOT IInii yMeHblliaiOT CBOIO CKOpOCTb 

pacnpOCTpaHeHII5!, Orii6aiOT 3eMHYID noBepXHOCTb, nii60 y.n;an5IIOTC5I OT Hee. 

I1ccne.n;OBaHIIe Bnii5!HII5! Me30MaCIIlTa6HbiX (B HeCKOnbKO KIInOMeTpOB) HeO.IJ:HOpO.IJ:HOCTeH 

aTMoc¢epbi Ha pacnpoCTpaHeHIIe pa.n;IIoBonH 5IBMeTC5I aKryaJibHOii npo6neMoif B 3a.n;aqax: 

- pa.n;IIo¢II3IIKII II ¢II3IIKH aTMOC¢epbi; 

- rno6anhHOH IIaBIIraiJ;IIOHHOH cnyTHIIKOBOH CIICTeMbr; 

- MeTeoponoriiqecr<Oro II KniiMaTIIqecKoro KOHTpoAA . 

.QeJibiO pafiOTbl SIBJISIJIOCb Bbl5IBneHIIe 3aKOHOMepHOCTeH Me30MaCIIlTa6HOH 

npocTpaHCTBeHHOH CTPYKTYPhi Tponoc¢epbi, B TOM qiicne IIH.n;eKca pe¢paKIJ;IIII .n;eu;IIMeTpOBhiX 

pa.n;IIOBOnH, C nOMOIIIbiO CeTII npiieMI-IHKOB cnyTHIIKOBbiX HaBIIfaiJ;IIOHHbiX CIICTeM . 

.ZJ:n5I .IJ:OCTII:>I<eHII5! fiOCTaBneHIIOH u;enii aBTOpOM c¢opMymipOBaHbl 33,/J;aqu pafiOTbl : 

Pa3pa6oTKa MeTO.IJ:IIKII MOHIIToprmra Me30MaClliTa6Hoif npocTpaHCTBeHHOH cTpyKryphr TpOno

c¢epbi no .n;aHHbiM ceTII Ha3eMHbiX npiieMHIIKOB GPS II rnOHACC. 

ITpoBe.n;eHIIe 3I<cnepiiMeHTa - CIIHXpOHHhiX II3MepeHIIH pa.n;IIociirHanoB Ha3eMHOH ceTbiO npii

e.:-..m:HKOB, II03B0 .. 5!IOIIIUX IIC:C:1 .J:OBaTb 33KOHO. fepaOC'!'II • !e30. acmTa6P.Oll IIpOCTpaHCTBeHHOH 

CTPYKTYPhi Tponoc¢epbr II ee II3MeHqiiBOCTII. 

I1ccne.n;OBaHIIe II3MCI-IqiiBOCTII Tponoc¢epbl B o6naCTII ~ II "f -Me30MaClliTa60B Ha OCHOBe Ha-

6niO,lJ;eHIIH ceTII CTaHIJ;IIH npiieMHIIKOB GPS II rnOHACC. 

BhrnBneHIIe 3aKOHOMepHOCTeif cyToqHoro xo.n:a ropii30HTanbHOH CTpyKrypHoif ¢YHKIJ;Illi 

Tponoc¢epHbiX 3a.n;ep:>I<eK pa.n;IIOCIIrHanOB rno6anbHbiX HaBIIfaiJ;IIOHHbiX cnyTHIIKOBbiX 

CIICTeM (fHCC). 

BhrnBneHIIe ce3oiiHbiX Bapiiau;Hif BpeMeHHOH cTpyKTypHoif ¢YHKIJ;IIII Tponoc¢epHbiX 3a

.n:ep)l(eK pa.n;IIOCIIrnanoB fHCC. 

Ou;eHKa BbiCOTHhiX Bapiiau;II:H: ropii30HTanhHbiX cTpyKrypHbiX ¢YHKIJ;IIH IIH.IJ:eKca pe¢paK

IJ;IIII .n;eiJ;IIMeTpOBblX pa,L(IIOBOnll. 

PellieHIIe 3a.n:a q 6a3IIpoBanoch Ha 3KcnepiiMeHTanbHbiX pa.IJ:IIOII3MepeHII5IX, nonyqeHHbiX c 

nOMOIIIbiO ceTII Ha3eMHbiX HaBIIrau;IIOHHbiX npiieMHIIKOB CIICTeM GPS II rnOHACC, a TaK)l(e 

aHanii3e pe3ynhTaTOB MaTeMaTIIqeci<IIM annapaTOM. 

B xo.n:e BhiiTonnerm5! pa6oThi aBTopoM: 

l.ITpoBe.n;eH MIIOroneTHIIH 3I<CnepiiMeHT no c6opy II aHanii3Y CIIHXpOHHbiX e)l(eCeKyH.IJ:

HbiX II3MepeHIIH paJXHOCIIrHanOB Ha3eMI-IOH ceTbiO npiieMHIIKOB rnOHACC II GPS B TeqeHIIe 

2008-2012 rr. 

2. Pa3pa60Tana MeTO.IJ:IIKa II3MepeHII5! CTpyKrypHbiX ¢YHKIJ;IIH Tponoc¢epHbiX 3a.n;ep)l(eK 

.n;eiJ;IIMeTpOBbiX pa)lHOBOnH C nOMOIIIbiO .IJ:IICTaHIJ;IIOHHOfO 30H.IJ:IIpOBaHH5I TpOnoc¢epbi CIIrHa

naMII rnOHACC II GPS c IICnOnb30BaHIIeM CIIHXpOHHbiX .n;aHHbiX. 

3. I1oKa3aHo, l.JTO BeniiqiiHa CTpyKTypHoif ¢YHKIJ;IIII II ee CTeneHHM annpoKCIIMaiJ;IIII 5IB

mriOTC5! KOniiqecTBeiiHhTMII xapaKTepiiCTIII<aMII Heo.n;Hopo.n;Hoif cTpyKryphr Tponoc¢epbr. 

4. I1poaHanii31IpOBaHbi OCHOBHhie norpelliHOCTII, Bnii5IIOIIIIIe Ha pacqeT TpOnoc¢epHOH 3a

.n;ep )l(KII CllrHanOB fHCC, TaKIIe KaK norpelliHOCTII BHOCIIMbie npiieMHIIKOM, qaCTOTHO

BpeMeHHOfO o6ecnet.IeHII5I. 



5. ITorryqeHhi orrerrKH ToqHocTH .LJ:HQJcpeperrrrHa.rrhHhiX QJa30BhiX H3MepeHHM pa.n;HOCHrHa

rros fHCC. 

6. f10Ka33HO, qTO Ha HCCJie.n;yeMOM M3CIIITa6e HeO.[{HOpO.LJ:HOCTeif OT 0.8 .[{0 40 KM BKJI3.[{, 

HOHoccjJepHoif 3a.n;ep)KKH B CTPYKTYPHYIO QJYHKIIHIO Ma.rr ITO cpasHeHHIO c BKrra.n;oM TpoiToccjJep

HOM. 

7. OrreHKa speMeHHhrx sapHaiiHM ITO.LJ:TBep.n;Hrra, qTO CTpyKrypmrn cjJyHKIIH51 TpoiToccjJep

HOM 3a.n;ep)l(KH .n:errHMeTposr,rx pa.n;HOBOJIH HCIThiThiBaeT 3HaqHTeJihHYIO H3MeHqHBOCTh B 33BH

CHMOCTH oT speMerm: cyTOK. BerrHqHHa cTpyKTYPHhiX cpyHKIIHM .n:ocTHraeT B .n;HeBHhre qacr,r 

3HaqeHHM 0,06 M
2

, qTo B HeCKOJihKO pa3 ITpeBhiiiiaeT 3HaqeHH51 .[{JI51 HO~hiX qacOB. 

8. TpexrreTHHe Hccrre.n:osaHH51 speMerrrroH: CTPYKTYPHOM cpyHKIIHH TpoiToccjJepHoif 3a.n;ep)l(

KH pa.n;HOBOJIH ITOKa3aJIH, q TO cyrrreCTBYIOT He TOJihKO 31-IaqHTeJihHhie Ce30HHhie, HO H Me)l(rO.[{O

Bhie BapH3IIHH. 

B pe3yrrr,TaTe BhrrrorrrreHH51 pa6oThi: 

BITepBbre co3.n;aHa MeTO.LJ:HKa KOJIHqecTBeHHoif orreHKH Me30MacrrrTa6HhiX Heo.n;Hopo.n;Ho

cTeif B ITpOCTpaHCTBCIII-IO pa3HeCeHHbiX TOqKaX OT 800 MeTpOB .[{0 40 KM C ITOMOIIIhlO pa.n;HOCHr

HaJIOB CITYTHHKOBbrx HaBHrarrHoHHhrx CHCTeM GPS 11 fJ10HACC. 

BITepsr,re ITO .n;m-mhrM .n;HcTaHIIHOHHoro pa.n;Ho3oH.n;HposaHH51 ceThiO ITpHeMHHKOB fHCC 

ITorryqeHhr cyToqHr,re sapHaiiHH CTPYKTYPHhiX QJYHKIIHM TpoiToccjJepHoif 3a.n;ep)l(KH pa.n;HOBOJIH. 

BITepBbre ITO .L(aiiiihiM pa.n;H030H.LJ:HpoBaHH51 ceThiO ITpHeMHHKOB fHCC ITorryqeHbr ce30H

Hhle BapHaiiHH BpeMeiiiihiX CTpyKTy pHbiX QJYHKIIHM TpOITOecpepHOM 3a.n;ep)l(KH pa.n;HOBOJIH. 

BITepsr,re ITonyqerrr,r BhiCOTHhie 33BHCHMOCTH ropH30HTaJihHOM eTpyKrypHoif QJYHKIIHH 

l:IH.[{eKca peQJp3KIIHH .n;eiiHMeTpOBbiX pa.n;HOBOJIH. 

ABTOpecpepaT COOTBeTCTByeT yeTaHOBJieHHhiMH Tpe60B3HH51MH, H3JIO)l(eH JIOrHqHo, apry

MeHTHpOB3HO 11 ITpOH3BO.LJ:HT xoporrree BITeqaTrreHHe. HayqHr,re ITOJIO)l(eHH51 H BhiBO.LJ:hi B .n;oeTa

TO'IHOM CTeiTeHH o60CHOB3Hhl. ITo Te.\re ,.'IHCCepTamm orry61lliKOB3HO 36 ra60T, .113 HHX 5 B ~p

HaJiaX, peKOMeH.n;osaHIIbi X BAK. ,lJ,Hccep TaiiH51 cocTOHT H3 sse.n;eHH51, qeThrpex rrras H 3aKJIIO

qeHH51. Co.n;ep)KHT 127 cTparm:rr ITeqaTHoro TeKeTa, B TOM q11crre 32 pHCYHKa, 8 Ta6rrHrr. CITHeoK 

JIHTepaTyphi eo.n;ep)I<HT 117 HeTOqHHKOB. 

CqHTaiO Heo6xo.n;HMhiM ITpo.n;omKHTh p a6oTy e rrerrhrD ITOBhiiiieHH51 To~ocTH oiTpe.n:erre

HH51 reorpaQJHqeer<OrO MeCTOITOJIO)KeHH51 ITOJ1h30BaTeJI51, H3BHr3IIHOHHOM eHeTeMOM fJ10HACC. 

B aBTope<PepaTe HMeiOTC51 H He.n;ocTaTKH . ABTopy crre.n;osa.rro 6orree nrraTeJihHO OTHeCTHCh 

K sr,rqHTKe TeKeTa anTope<PepaTa. BcTpeqaroTC51 HeiTpaBHJihHhie ciTp51)l(eHH51, HeCThiKOBKH OKOH

qaHHM. I1Hor.n;a ITpe.L(JimKeHH51 Tep51IOT CMhiCJI 113-33 OTCYTCTBH51 ITO.n;Jie)l(a:U:(ero, CTHJIHCTHqecKHX 

OIIIH60K, He3aBepiiiCiliiOCTH HJIH Hey.n;aqHOrO ITOCTpOeHH51. 

HaiTpHMep. 

1.I1ccrre.n;yiOTC51 e)KCCeKyH.LJ:Hhle H3MepeHH51 3a.n;ep)l(KH .n;eiiHMeTpOBhiX pa.n;HOBOJIH B TpO

ITOCQJepe. (eM. CTp. 4). 

3aMeqanHe. Bcpo5ITIIO . .. I1ccn e.n;yroTc5! e)KeceKyH.LJ:Hhre 3a.n;ep)KKH ... 

2.<l>a30BbiC H3MepeHH51 (nyTH pa.L(HOCHfHaJIOB OT CITYTHHKa .[{0 ITpHCMHHKa, OIIeHeHHbie ITO 

QJa3e ITpHH51TOrO CHnra.rra) .LJ:ByxqaCTOTHOrO MHOrOK3HaJihHOrO ITpHeMHHKa fHCC, .[{JI51 j-ro 

eiTyTHHKa MO)KHO 3311HeaTb KaK: (eM . CTp.5). 

3aMeqanHe. <l>a30BhiC H3Mepei-IH51 H ITYTH pa.[{HOCHrHaJIOB 3TO He eHHOHHMhi. 

3.0rreHHBaJIHCh cpa30Bhle H3MepeHH51 ITpH ropH30HTaJihHOM pa3HOCe ITpHeMHhiX a:HTeHH 

12,5 M. (eM. eTp.lO). 

3aMeqanue. B ITpe.n:nmi<etm:e ITpoiTyr.rreHo ... Ha paccT051HHe ... 12,5 M. 

4.ABTOp He y .n;eJIHJI BHHM3HHe HHTepiTpCT3IIHH pa3MepHOCTH K03cpcpHIIHeHTOB (77.8 H 

481 0), BX0.[{51UlHX B JM11I1pHqecKOe Bbipa)l(eHHe K03QJQJHIIHeHTa ITpeJIOMJieHH51 ( CM. eTp. 9). 
3aMeqanue. B pe3ynr,TaTe ypaBHeHHe cMoTpHTC5! orrrH6oqnr,rM, BeJIHqHna n ITpHo6peTaeT 

ITo.n;o6He pa3MepHOCTH, LITO co3.n;aeT CMhiCJIOBbre TPY.LJ:HOeTH H .LJ:JI51 ypa:sHeHH51 3a.n;ep)l(KH pa.n;Ho

CHma.rra /::... T. 



YKa3aHHbie 3aMeqamur He BJIH5IIOT Ha .nocTosepHOCTb pe3yJihTaTOB, o6ocHoBaHHOCTb c.ne
naHHhiX BbiBO,l.(OB H He CHH)KaiOT 3aCJIY)Kei-IHOH IIOJIO)KHTeJibHOH OU:eHKH. 

,[(HccepTaUH5! 5IBJI5IeTC5! 3aKoHqeHHOH HayqHO-KBaJIHCpHKaU:HOHHOH pa6oTOif. YqHTbiBa5! ee 
o6neM, HOBH3HY H rrpaKTHqecKyiD 3HaqHMOCTb rrpe.ncTaBJieHHbiX pe3yJihTaToB cqHTaiO, qTo ,l.(HC
cepTaU:HOHHa5! pa6oTa XyToposa Bna.nHcnasa EnreHbeBHqa cooTBeTCTByeT rpe6osaHH5IM BbiC
rneH: arrecTaU:HOHHOH KOMHCCHH MHHHCTepcTBa 06pa30BaHH5! H HayKH PoCCHHCKOH <De.nepa
U:HH, a COHCKaTeJib 3aCJIY)J(HBaeT rrpHCy)J(,l.(eHH5! HCKOMOH CTeiieHH KaH,l.(H,l.(aTa cpH3HKO
MaTeMaTHqecKHX HayK ITO CIIeUJiaJibHOCTH 01.04.03- pa,l.(HOcpH3HKa. 

B~.nymHH: Hayqrrhri1 COTPYLI.HHK 
<D,DYH fHI( B:G «Bci<Top» 
,l.(.T.H. 
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Be,l.(yiiiHH HayqHbiH COTpy,l.(HHK 
<DEYH focy.napcTBeHHbrn HayqHhrn ueHrp 
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