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OT3bIB
OOI,IIMAJIbHO| O OIilOHEHTA

Ha Ar{cceprarlurc EpaoweuKo lonuu Maprcoeua4

BbIrroJrHeHHyIo ro cllerlHttrlbHocTl4

2.9.6 - Aepouaruzaqun u eKcruyamaqufl azuaquoHHoil mexHuKu.

Ha reMy "AJrroPnTMbI ROMuJIEKCHOIT mEPBUVIHOIT OEPAEOTKW

rAHHbrx PAtrno3oHt u PoBAH nfl ATMOC@EPhI nPn
ME TE OP OJI Orn q E C ROM O E E C n E q E H U rI n OX E rO B B O3,4 yInH hIX

c yn o B r PfiKIAH C K Orv A B nAIIn n'
H rrpeAcTaBneHHylo Ha coLIcKaHI4e yqeHoft creuenu

KaHAlrAaTa TexHLlqecKHX HayK

EPMOIIEHKO lOnraefi Mapronnofi euuorHeHa Ar4cceprarluoHHiur pa6ora,

aKTy€rnbHocTb KoTopoI4 orlpeAenteTct :'

npomuaopequeJw npaKmattecKozo xupaKmepa Me)KAy TpeooBaHldtMvr K

KaqecTBy aSpoHaBzfarlr4oHHofo vr MeTeoponoflltlecKofo o6ecneuenrnx,

rrporBnrroqerocq B Heo6xoAr.rMocTrr o6ecne.reHu-fi 3KHnaxefi Bo3AyIuHbIX cyAoB,

Ar,rcneTqepoB yrrpaBJreHHr Bo3AyrrrHbrM ABr4xceHLIeM Lr aBld.al\uoHHoro [epcoHaJla,

[poBoArulero rroAforoBKy Bo3AyrrrHofo cyAHa K rloJlery, Heo6xoAuMofi

Mereor4H$opMarlnefi Ha Bcex srarrax rroJrera Bo3AylxHoro cyAHa LI AocroBepHocrbro
MeTeoponon4qecKofi un$opu awr4, rlpeAcraBnteMofi Mereocnyx6arvru;

npomusopeuuert HayqHozo xapaKmepa Me)KAy HeooxoAllMocrblo

nOBbIIueHLIq AoCTOBepHocTII AaHHbIX pa.{LIO3oHALIpOBaHLIt nyTeM KOMnneKCHOfi

o6pa6orru Mereor,rH$opMardlrr{ Ha ypoBHe o6pa6orrra pa,ql4oclirHulrloB 14

oTcyTcTBHeM aJIIOpHTMOB KOMTIJIeKCHOI,I [epBLtqHOH

MeTeoHHoOpMaI{I4LI.

o6pa6orrH



2

B xoAe LrccJreAoBaHnfi. anmopow petueHa HayqHo-mexHuqecKan zadaaa,
gaKnnqaw4gncn I nolbtu,teHuu docmoeepHocmu dauuotx paduosoudupoeauun

amuocQeput, npedocma*nflewbtx asuaquoHHbtM norb3oaamentut 6 cucmelvte

JvtemeopoJtoewtecKozo o6ecneqeuun noremor eosdywuatx cydoe zpacrcdaucrcoil

a6uaquu, uMent4an 3HaqeHue Anfl 3KCIIJIyTaIJVMBI4aq[OHHOU TeXHIdKn A nUqHO

nony q e H b, cneAylou\ve H ay qH b, e p syJt b mamb, :

crpyKrypa rorunnercnofi cucreMbl paAuo3oHp:LrpoBaHufl. aruoc$epu,
ocHoBaHHar Ha uepnHunofi o6pa6orrce paAHocHrH€uIoB paALIonoKaIIuoHHbIX Lr

crryTHr4KoBbIX clrcTeM paAHO3OHAI4pOBaHnfl.;

OTITI'IMUTNbHbIE U KBA3IIOTITI,IM€LIIbHbIE ANTOPI4TMbI KOMNICTCTTOfi NCPNUVHOfi

o6pa6orru nn$oprraaqrarE A[rfl ronanrercnof cl4creMbl paAuo3oHAlIpoBaHI,It

aruocSeprt, ooecreqr4Baroruue BbrcoKyro AocToBepHocTb AaHHbIX

paAuo3oHil*rp;ossH r',
crpyKrypa MoAynf KoMrrrreKcnofi o6pa6 orru un $oprraaq vv, p earpr3yroqero

anropI4TM xounrercHofi uepBr4qHor4 o0pa0orKLr ran$oplaaqrarE

rrpocTpaHcTBeHHoM noJlox(eHpru p a4uo3oHAa;

MeTOAr4Ka 14 pe3ynbTaTbr oueHKH ypoBHt AocToBepHocTH TeKyII{I4X AaHHbIX

paAuo3oHAvrpoBa]Hvrfl arruroc$epu Ha BbIXoAe rounrercHofi cucTeMbl

paArlo3oHAI4poBaHI4r aruoc$eprr.
Hoeusna [onyqeHHbrx HayqHbrx pe3yJ]braroB, 3aKflroqaemcfl 6 moM, qmo

a6mop:
[peAnox(un upLTMeHHTb HoByA CTpyKTypy rounnexcnofi cHcreMbl

paAuo3oH4vrpoBanvrfl. aruoc$epu, ocHoBaHHyrc Ha uepnuunofi o6pa6ome

paAr4ocr4fH€rrroB paAr4onoKarluoHHblx u cnyTHr4KoBbIx cLIcTeM paAuo3oH4klpoBaHI4fl.,

Koropar rryreM o6teAunerrus. cvrcreM paAllo3oHAl{poBaHr4fl paAI4onoKaIIrIoHHoro pI

crryTHuKoBofo Tr4rra B eAuHylo KOMIIJIeKCHyTO CI4CTeMy paALIO3OHAI4pOBaHII'

rrpor43Bo.{rar o6pa6orKy ran$opua:ura.r Ha [epBI4rIHoM, BTopI,IvHoM I4 TperuqHoM

ypoBHtx;
paspa6ortur orrrl4M€LrrbHbre r{ KBa3r.ronrr4M€ulbHble arIroptITMbI rouulerccnoft

nepnu.ruofi o6pa6orxra raHSoprrraqun rnr xounnexcnoft crrcreMbr

paAr4o3oHAr4poBaHr4q aruoc$eprr, o6ecne.IuBaroque BblcoKyrc AocroBepHocrb

.4aHHbrx pa.{r{o3oHAvrpoBaHr4fl, KoTopbre r4crloilb3y,I MeTo.{ raycconcxofr

alrrpoKcr4Marluu a[ocrepuopuofi mlorHocrll BepotrHocrl,I oIIeHLIBaeMoro

BeKTOpHOfO rrpoqecca ocyqecTBJrrror nepexoA K KB€l3pIorITI,IM€uIbHbIM

KoMrrneKcHbIM [epBHr{HbIM alropzrMawt o6pa6orrcz uu$opuaqraz

rrpocTpaHcrBeHHblx KoopAl4Harax paAllo3oHAa;

npeAJroxr4n HoByro crpyKrypy MoAynf, rorvrunercnofi o6pa6offiu
nHsopuaqun, pe€rJrr{3yroqero anropr4TM rolvrurercuofi nepnuvuofi o6pa6orru
unQoprraaquu o npocrpaHcrBeHHoM [oJlo)KeHvrvr pa4r4o3oHAa, Koropzu B ycnoBl4sx

cloxuofi rroMexoBofi o6crauoBKlt ilo3Borqer rloBblcurb KarlecrBo noJly.raelaoft

MereopoJlorl,{qecKofi unSoprt a\uv;



pa3pa6oran MeroAHKy u pe3yJlbrarbl OIIeHKTI ypoBHs AocroBepHocTpl

TeKyrrlux AaHHbrx paAlro3oHAr4poBaHlrr aTMocoepbl Ha BbIXoAe KoMIIneKcHofi

cr{cTeMbr paAl,Io3oH[vrpoBa]gl]1lfl. aTMOCoepbI, KOTOpbIe

oruH6Ky [oryqaeMblx pe3ynbraroB B xoAe 3oHAI,IpoBaHVfl

AeraJrbHbrM aH€ilrrr3oM BJrl{rHkrfl. Ha 6eeonacuocrb I4 perynf,pHocrb tIoJIeroB

rexyuqefi n [porHocrr,rqecKofi ruereouH$oprvraqr4vt, aHaJrI43oM MeroAI{K pacqera

pucKa [peAcrorrqero rroJrera 14 MeroAHK pacqera norpe6uoro 3arlaca rorIJIuBa, c

yqeToM MeTeopoJrofLIqecKLI x ycnoBLIV rlo Maplxpyry rloneTa ;

KOppeKTHbrM IACTIOJIb3OBaHI4eM H3BeCTHbIX TeOperI4tIeCKHX

focmoeepHocmb roryqeHHbrx HaytrHbrx pe3ynbraroB nodmeepucdaemca :

METOAOB

MapKoBcKofi reopur4 orleHr.rBaHtrfl cryuafiuux npoqeccoB, TeopI4LI Bepotrnocrefi u

MareMarpr.recrofi crarkrcrvrKvr, Teopr{Lr crarvcrvruecKnx peruenufi, TeopIlLI

UHBApHAHTHOCTTT, M eTOAO B M aTeM aTI,Iq e C KO f O M OI en I{p O BaHUfl;

pe3yJrbraraMn HarypHbrx cpaBHprreJrbHblx LIcnbITaHufi pa4zolorcaquonnofi u

cnyrHr{Kosofi c HcreM paALIo3oHAI{p oBaHu{ arMoc Q eprr.

TeopemwtecKan sHaqu.r4ocmb

cocmoam:
B o6ocnosaHr.{Lr rexHr4qecKoro o6nura v rpe6onaHIafi K rounlercHofi

cr{creMe paAuo3oHqvrpoBalvrfl, arvrocrfepu, rAe cQopvryrupoBaHbl ocHoBHbIe

rpe6oeaHnr K Hefi v pa:pa6oraH Mero,q rcounlercnofi o6pa6omz
Mereoponofl,IqecKofi raH$oprra a\vv B MereopoJlornvecxofi cncreue;

B paspa6orre cr,rHTe3upoBaHHbrx €uIropIlTMoB xotunlercHofi o6pa6orxr,r

unsoprvraqtwr o napaMerpax Berpa r4 KoMrlJlercnofi o6pa6orrcra unSopMaIdLII{ o

npo@rEle reMneparypbr - yryqureHo Kar{ecrBo o6pa6orxu IaHSopuaqraz o

rrapaMerpax Berpa L{ reMrleparypbl;
B o6ocHoeaHlrlr rexHr{qecKoro o6marca rouuercnofi cLIcreMbI

paAr{o3oHA}rpoBaHz-u aruocQeprr, cQopMyJrr4poBaHhl ocHoBHbIe rpeOonauus. rc r'efi.

u pazpa6oraH MeroA KoMrrJrexcHofi o6pa6orru Mereopororrrlecrofi nHQopMaIIHI4

MereoponoruqecKofi un$opruapr B KoMrrJrercnofi cllcreMe paAlIo3oHAHpoBaH[t

B KoMrrJrercsofi c HcreMe paAI4o3oHAHpoBaH?Ix arrvroc Q epbl ;

aruoc$epu

arruocQepu vr rounlercHofi o6pa6orrra unQopnraqxra o [pocrpaHcrBeHHblx

KOOpAI{Harax paAlro3oHAa B rounrercsofi cncreMe paALIo3oHAI.,IpoBaHI{JI

yMeHbrxeHbr nofperuHocrH, BHocHMbIe KaHaTIaMLI TeneMerpLII4,

KoTopbre o6ycnoueHbr pa3nuqHoro poAa orKJroHeHufll,au or HopM€[IbHbrx ycnonufi

Synxqraon/rponanur amraparypbr paAr,Io3oHAa, I43MeH.tlonlefics uoMexosofi

o6craHonrofi n pafioHe rrpoBe.qeHnr paAVo3oHAI4poBaHvIfl, oKcnnyaraIIuoHHbIMI4

neperpy3KaMu, KoHcrpyKTLrBHbrMr,r I,I TexHoJIorI{qecKLTIvrv 4e$eKTaMLI I4 T.4., u

B ToM, rrro B cr4HTe3r4poBaHHbrx €urfopHTMax rourrercnofi o6pa6otru

rro3BoJuroT yMeHbIrII{Tb

aruoc$epu.

[oryqeHHbrx HarrHbrx pe3ynbraToB

HocrtqlaMz, KaK rIpaBrIJIo, BHe3aIIHbIfi xapaxrep.
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Ifpaxmuqecnon qeHHocme [onyqeHHblx

moM, qmo BHeApeHIae ee pe3ynbraroB B

HayqHbrx pe3ynbTaToB cocmo am
pa:pa6omy cyulecrByroqux

[epcrreKTLrBHbIX cLIcreM paAHo3oHAI4poBaHI4a aruo c Sepbl rIo3BoJIfl T :

I
VI

tloBbrcr4Tb KarrecTBo rrpeAocTaBJr.[eMoI,I aBLIaIII4OHHbIM nOJIb3OBaTeJIflM

vrereoun$opMarlr4r4 Ha 3Tarrax [naHr,rpoBaunfr I4 rIoAroroBKLI K Bblnery, rIoBbIcLITb

cTeIIeHb ocBeAoMneHHocTI4 3Klrllaxeu Bo3AyIxHhIX cyAoB Lt Auc[IeTrlepoB
y[paBneHr{r Bo3AyrrrHbrM ABHxeHLTeM o Mereoo6craHonre rlo Mapnpyry rlonera;

r{cnoJrb3oBaTb [peAnoxeHHyro cTpyKTypy rovrurercnoft clIcTeMbI

paAuo3oHAvrpoBa}lvfl

aoponorllqecrofi cerl4 ;

arrraoc$epu Anfl MoAepHI43aT\w orerlecrBeHnofr

ucloJrb3oBarb pe3yJlbrarbl paA?Io3oHAI,IpoBaHI4r aruocoepbl Anf, Burprlla\nu

ivrere oz HS opM aIII4 LI, NOJIVqACMOH a3poApoMHbrx I4CTOIIHI4KOB

MereoI{H$opMaIIuH;
yMeHbrueHo cpeAHeKBaAparlrqecKoe orKJIoHeHue ourr,r6ru oIIeHuBaHH{

Bbrcorbr paAI4o3oHAa B croNnofi rtoNtexoeofi o6cranosrce AIrfl KoMIIJIeKcHoro

rlcrroJrb3oBaHns. a3ponorr4.recrofi- MereoponornrlecKofi cranquun 2,5-3 pa3a.

CauocrosrenbHyro [paKTr4uecKyro 3Harrr4Mocrb LIMeIor KB€BI{orITI{M€uIbHbIe

alroplrrMbr rcounlercnofi nepelavHofi o6pa6orrra un$oprraaquu o

rrpocrpaHcTBeHrloM noJlo)KeHwr p ailvo3oHAa.

Ilcxodn us ceedenurt, npedcma*JteHHbtx G aemopeQepame' ocHonHbre

HayrtHue p%yilbmamu c Aocraro.IHofi uorHorofi onydnuxoqaHu s 18 ue.rarHrtx

pa6orax, B ToM qr4cJre: 7 nayvnsrx crarbx B peIIeH3rIpyeMbIX HayqHbIX xypHaJlax

r{3 reperrHs BAK upn MHHo6pnayxz P@; 8 HayuHbIX crarefi rI Te3I{coB AoKnaAoB,

ony6nuroBaHHbrx B Apyrr{x v34aHuflx; orqere Iro H['IP (<I4ccne4oBaHl{e

Bo3Mox(Hocrn rrcrroJrb3oBaHus. anroplrrMoB KoMrllerccnofi o6pa6orrn crIrHaJIoB

crryrHlrKoBbrx paAlronoKarllroHHblx cl4creM GPS, |IOHACC 14 GALILEO B

clrcreMax paAuo3oH.{r4poBaHr4x aruocSepu>); rlonyqeH rIareHT o perl{crpar\r4vr

rporpaMMbl Ant 3BM.
Han 6 on e e 3 HarI I4M bllara p a6 or aMu flBlrflrorcfl :

1. Boreroe 3.A., EpnrorueHro IO.M., (DpH4son M.8., Kopa6nen IO.H.

,{uHanauuecKue no rperrrHocr}r AarqnKoB TeMrleparypbl rIpI{ paAHo3oHALIpoBaHI4I4

arrraoc@epyr. llHayunrtfi eecrHur MfTy fA, rorvr 20 ,N5, 2017. C.88-97.

2. Eolelon 3.A., Epnaoruenro IO.M. llocranosKa3ap.av^la cI4HTe3a alropl4TMa

rcounlexcnofi o6pa6orrn un$oprr,raqura o npocrpaHcrBeHHoM IroJIo)KeHI,II4

aeponoruqecKoro paAlro3oHaa. ll Hayuuufi BecrHHK MfTy fA, Ns226(4), 2016.

c.229-239.
3. Eolenoe 3.A., EpnroureHrco IO.M. Anropzru KoMrIJIeKcnofi o6pa6orrs

uusoprraarlur,r o [pocrpaHcrBeHHoM rroJro)KeHr4v aspolroruqecKoro paAllozoulla. ll
Hayunnfi BecrHHK M|TY

4. Borenos 3.A.,
HaAexHocrll crlcreMbl

fA, rou 19 ,Ne5, 2016. C.124-I35.
Epnroruenro trO.M., (DpIa4aou M.6. fIoeHrueHLre

3a cqeTpaAr4o3oHAvrpoBaHuf aruocQeprr



KoMrrJreKcupoBalufl, MeroAoB conpoBox{AeHl4f paAI4o3oHAa B rlonere. ll HayrHufi
BecrHr,rK MfTy fA, J\b22 2(12), 201 5 . C. 1 1 4- 1 1 9.

5. EpuouleHKo IO.M. MoAenr BeKTopa cocrorHrat B BHAe KBa3llcnyqaftHoro

[poqecca Airr KoMrrJreKcHoro agponorr,rqecKoro paAIro3oHAupoBaHLIx aruocSepbl.

llltsrlecrur Bbrcrrvx yue6nrrx 3aBeAeHufi. 3nexrpoHzKa, rov.24, Nsl, 2019. C.72-
78.

6. Epuoruenro IO.M., OpIa4ron M.B. K MeroALIKe MerpoJlorrl'recrofi

aTTecTaIIUU CtrCTeM CeTeBOfO aSponofr,rqecKofo pa,{pIo3oHALIpoBaHpIx arrr'rocsepn.

llHayuustii secrHlax M|TY fA, Ns222(12) M.,2015. C.133-137.

Hay un ue p $ynbmamb4 [onf{eHHbre B xoAe r4ccJIeAoB aHvtfl, p ean uso saHb, :
a pa6ore o6uecrea c orpaHurleHsofi orBercrBeHHocrbro <Aeponpu6op>;

B yve6nou [poqecce MocroscKoro rocyAapcrBeHHoro yHIrBepcLITera

lpaxAaHcrcofi. azuaryuu.

Texcm aemopefiepama coomaemcmryem ocHonHoJvty codepercaHulo

duccepmaquu.
.{uccepraqur vr aerope$epar Harrr4caHbl rpaMorHo, crLIJIb LI3noxeHI{q

AoKa3arelrurrfi, o$oprrrreHbr B coorBercrBvrvr c rpe6oaaHnfivtur |OCT P 7.0.11-

20Il <<,{nccepraps, v aarope$epar ALlccepraIII{I4. Crpymypa u rpaBllna
oSopuneHI4t>).

O4Haro, r,apg,Ay c Bbrrue yKa3aHHbrM?I IroJIo)KLITeJIrHrIMLI cropoHaMn,

AHCCepraIIuU rpl4cylq u pf,A HeAocrarKoB:

1. Arrop [puBoAtrr repMrrH ((cJrox{Hbre (He6naro[pl4trHble) vrereoycJloBl4t>),

oAHaKO, qTO [OAp€ByMeBaercf, noA 9TL1M He IIOtCHter.

2. B nucceprarllrr4 rrpnBeAeHbr AaHHbre o6 aeuaIII4oHHbIX rpoucruecrBll{x B

200I u 2006 roAax, T. e. npaKTr4rrecKu ABaAllarl4retreft AaBHocrpI ) a aBlaalqlaoHHble

llpouclue crBkrfl. 3a rlocneAHl{e f oAbI He np}IBoAHT.

3. Bo nropofi rJraBe npeAnaraercr ycraHaBJII,IBarb perpaHcntrop cLIrH€LiIoB

crryrHkrKoeofi pa4uoHaBlTrarluoHsofi cLIcreMbI, npl4 3ToM He npLIBoAr4Tbcs. KaKoe-

ru 6o orrucaHl4e perpaHcJlqropa.

4. He BrroJrHe o6ocHoean au6op arrrrpoKcrlMalluu IroMex B BI4Ae 6elrx
fayccoBKux uIyMoB.

5. B pa6ore He npoBeAeHa sKoHoMLIrIecKa{ oueHKa pe3ynbraroB

AVrCCepr aIIpIOHHOTO LT CCIeAOB AHVA.

6. B .qucceprapr npncyrcrByror HeKoropble crLIJII,IcrIarIecKue HerorlHocrn

IrpkT orluc a]H:/{Lr anf opHTMoB.

O4Haro, orMeqeHHble HeAocrarKr{ He cHZ}KaIor 3Har{uMocru [oJDrqeHHbIX

aBTOpOM Hayr{HbIX 14 IIpaKT?l qeCKI4X pe3ynbraroB.

Ilcxodn us codepucuruun npedcmasJteHHozo, npedcmasnnemcn

co3rno)rc+otn cdenamu cnedy,ou4ue B bIB Of bI :

1. Codepucuuue padomu coomsemcmryem nacnopmy cnequ&nbHocmu

2.9.6 "Asponaavr:ar\vrfl, 14 3KcnJryararJufl aeuaquoHHofi TexHuKLI", a LIMeHHo

nyHruau 9 <<Aspouaeprrarlr4oHHoe o6ecne.IeHue noldton, 3aKoHoMepHocrkl
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lpoqeccoB HaBHfarlnu, y[paBJreHne ABr4x(eHI,IeM oT.(eJIbHbIX BO3AyTHbIX CyAOB LI

rrx noroKoB4 10 - <<ConeprueHcrBoBanue MeroAoB LIcrIoJIb3oBaHus. Bo3AyIIrHoro

rrpocrpaHcrBa, cpeAcrB paAr{ocBr3ll, HaBurar\prv H Ha6ruoAeHvrs.Ant perueHnfl3a4aq

ynpaBJreHLrr Bo3AyruHbrM ABlrxeHHeM>. Orpacnr HayKI{ - TexHrlrlecK}re HayKI4.

2. BunomreHHa{ EPMOITTFHKO IO.M. duccepmaquoHHan pafioma

nnnnemcn saxoHrteuHoit HayqHo-Reanufiuxaquoruruoil pafiomofr, n roropofi
peraeHa HayqHa.fl-mexHwtecKyn sadaqu rIoBbIIrIeHIlf, AocroBepHocru AaHHIIX

paAlIo3oHAr4poBaHI{r arnrocsepbr, rrpeAcTaBJIteMbIX aBI4aIIploHHbIM TIOJIr3OBaTeJIf,M

B cucreMe MereoponorlrrrecKoro o6ecneqeuns IIoJIeroB Bo3AyIxHbIX cyAoB

rpax4aucrofi aBnar\w, uvreroulefi gHaueHue Anfl Aalrnefiruero paznurul^ v
coBeprxeHcrBoBaHlrf, 3KcrrnyaraL\r4v aBuaIII4oHHofi rexru4Kl4, rITo coomaemcmtyem

aflsaqy smopowy nyHKma 9 "lloroxe:ar4fl. o npucyxAeHun f{eHhIX crenenefi", a ee

aBrop, EPMOIIIEHRO lonun Mapxoeua ilocroirHa rlpucyxAeHl4s efi yreHofi

creneHn KaHAI,IAara rexHl4rrecKux HayI(.

O$raquanrsrtfi orrrloHeHr
crapruufi [perroAaBareJrb raQe4pu Yupannenut paKerHbIMtI y4apalat'a I4 orHeM

apruJrnepvrvr B 6oro ra oneparlnr'r (De4epanrHoro rocyAapcrBeHHoro Ka3eHHoro
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