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OEIIIA' XAPAKTEP?ICTI4KA PAEOTbI
Arcryanrnocrb reMbl IrccJreAoBaHVs. Hecuorpl Ha Mr{poByro rrauAeMr.rrc COVID-|9 u

SKOHOMI4TIeCKI4e CaHKUI4I,I, KOTOpETe Jrr,rrrrb Ha BpeM{ 3arpyAHr{nu AesrenbHocrb oreqecrseHHofi
rpax4aucrofi aBvrarJprr4 (fA), conpeuennufi erarr ee pa3Bvrrkrs. B rlenoM xapaKTepr{3yerct
HapaCTilIoqLIMI4 TeH.qeHIII{fMI{ pocTa BHyTpeHH}IX }I MeXAyHapOAHbrx aB}ra[epeBo3oK.

HarasrrcmuM rIpEopLITeroM B Aerrenbuocrr4 fA snnsercs o6ecnerreHr.re 6esonacHocr[
rIoJIeroB. Eegonacnocrb noJleroB B cBoro oqepeAb 3aBracr4T or MHoxecrna (par<ropon, naxneft[rr.rMkr
lr3 Koropbrx .trBJrrrorcr MereoycnoBr4fl rroJrera (My).

flo upuultne ue6narorpr4frHbD( MV nporcxoAr ,4o 20Yo anuagr{oHHhx npouc[recrnuft
(AII). Kporr,re 3Toro, eIrle B 30% AII ne6naronpr4rrHbre MV ssr,urucE corryrcmyroqefi npravunoft
Iax BO3HI'IKHOBOHI{.I. Ouenu4uo, qro 6egonacHocrb rroJreroB Bo3AyrrrHbrx cyAos (BC) rvroxer 6116
o6ecneqesa npu ycnoBLIId :rraJr:acvIfr y 9xr{nCIKefi 4ocronepnofi uereoponoruqecrofi ransopMarl[n o
(faxruuecroft u upornosupyerr,roft rroroAe Ha a3poApoMe BbrJrera, agpoApoMe Ha3naqe1ufl, Ha
MaprTTpyre rloJlera 14 Ha 3arracn6lx aspoApoMax. He4ocrosepHarr, HecBoeBpeMeHHo nonyqeHHffr
sKllrlaxeM BC krlrvr Al{cflerqepoM ynpaBneHus Bo3AyrrrHbrM ABr.rx(eHr4eM CyBA)
Mereoponon4rlecKall ran(foprraaqrl{ Mo)Ker npraBecrr4 K cepbe3uorray AfI, 3aAepxcKe peitca utm
rrocaAKe Ha 3alacuoft aepo.upovr.

Heo6xoAuuo orMerl{Tb, qro AocroBepHarr Mereor4nQoprvraqnx rpe6yercfl yxe Ha gTarre
rIoAforoBKI4 BC x roJlery. 3ra lrereorEu(foprvraqus Heo6xoAr{Ma npexAe Bcefo An-{ rpoBeAegr.rs
KoppeKrHbrx pacqeroB uorpe6noro 3arlaca rorJlr.rBa (II3T), gnr raH$opMr.rpoBarrr{-tr oKrrrraxa BC u
AlIcfierqepon YBI rpu pa3pa6orxe neo6xoArrybrx Mep Als o6lera onacubrx Mereoxereuufi
(oMtI), fipr{Hrrr4r peurenzft Ha B3Jrer r.rnn rrocaAKy, yxoA Ha 3arracHofi aspoapou.

Texnrqecrue cpeAcrBa rlpoBeAeHr.rr MereopoJronrlrecKr{x ulueperutft, n cBoro oqepeAb,
AoJIXHrI o6ecne.naearb cBoeBpeMeHHoe fioJryrrleHr,Ie I,r rorlHbre .{arrHble o peaJIbHoM cocrorHral,I
anraoc(feprr u OMll Ha MaprTTpyte u n paftonax noneroB BC. HenepHgr orIeHKa nrereoo6cragoBKr.r ts)Ke
Ha gTane rIoAforoBKr'I BC x [onery Moxer rlpl{Becrr4 K HenpeABr{AeHHoMy rzrcMeHenrrro Mapmpyra,
BbIHyxAeHHoMy rlpe{pallleHHro IroJlera, rrro HeMr.rHyeMo Bbr3oBer 3aAep}rGy npz6rrrax pefica e
asporlopr Ha3HaqeHpIJI I,mIr 3aAepxGy peftca B a3porropry Bblrrera, a HeKoropbD( cJrfra;D( pr x AII.

OAnprnr I,I3 rlpuopureroB Tpancnop:rnoft crpareruu Poccuvt frBrflerc . perxeHrre BorrpocoB,
cBt3aHHbIX c nIiIKBI4AaIIraefi <y:xux MecT)) B pa3BI4TIau fipolycKHbrx I{ rrpoBo3Hbrx Bo3Mo6Hocreft
Bo3AylxHoro rpaHcrlopta. Cpegu STLIX (y3Kr4x Mecr) LrMeer Mecro He roJIbKo orcraBaHl4e, npl{rreM
loAqac cyilIecrBeHHoe, B pa3Bvrnv [r coBepmeHcrBoBaHr4r{ cpeAcrB Mereona6lro4eHufi, no,
OAHOBp9MOHHO, ,l H9AOCTaTOqHO IIOJIHOO I{CIIOJIb3OBaHLIO yXe I,IMeIOqpXCt nO3Ir,rOXnOCrefi,
rexnolorrafi v ran$opuaqura, [peAocraBnfleMbrx opraHaMr;r uereona6lroAenufi Ha cerrx
PocruAporr,rera, aspoApoMax r{ rro rpaccaM non€ros BC.

CyqectneHuoe BJII4fiHrle na KarlecrBo reryrqeft u fipolnocrraqecr<ofi naereoun@opMaqr.rr{ Ha
Bcex sTanax floneTa oKiBbIBaroT AaHHbIe paAI{o3oHAIrpoBaHLIt arnroclpepu. ZueHso Ha rdx ocHoBe
(poputzpyrorct MerpofiporHo3bl LI MereocBoAKr{ o cocrolrHr{r{ aruoc$eprr u OMII Ha Maprrpyre
rorlera (SIGMET, AIRMET, GAMET), Koropble Moryr rroBrrr,rsrb Ha perynfipHocrb vl
6egonacnocrr [oneroB BC. ,{auHue pa.{}ro3oHAr.rpoBaulrr }nrurbrB€rrorcs rrpll paspa6orre
METEOIPOIHO3OB I,T METEOCBOAOK IIO AsPOAPOMAM (METAR, TAF U TREND).

I4uerorquecfi B Hacrotlqee BpeMfl TexHlrqecKr{e cpeAcrBa paAr4o3oHA}rpoBanr4f amroc(fepu
He rIo3BoJIgIor aBI4aIII{OHHBIM notpe6utelnra c noJrHbIM AoBepueM oruocr{Tcr K AaHHb114,
rIocryrIaIolILIM or asponoruIqecxoft cerll Pocrugpouera. Buecre c reM, r,rcnoJrl3oBaHge
AocroBepHbrx AaHHbrx o reKyuleM tr rrpofuo3r.{pyeMoM cocroflHr.rr4 arrraoc(pepu Ha Bcex Bbrcorax rro
Maprupyry rloJlera BC, nosnolrlo 6rr orlTprMr,r3prpoBarb rrnaHr{poBaHrae non€roB, cyqecrBeHHo
loBbIcI'ITb gKoHoMnqHocrb, pefynspHocrb r4, B He ualoft Mepe, 6esonacuocrb rroJreroB.

Taxuu o6pasou, B Hacrotlqee BpeMr o6rexrranno cyrqecrByer rrporr.rBopeque
[paKTurrecKoro xapaKTepa MexAy rpe6oeanuxurE K KaqecrBy a3ponaBr{raqrrogHoro 14

Mereoponoil4rlecKolo o6ecne-{eHl{t, rrpo.f,Br.firorqeecs s Heo6xoAllMocrla o6ecne.{eHras srunaJ6eft
BC, 4ucnerqepoB VBI n aBI4aIIuoHHoro IrepcoHaJra, rpoBoAsrqero noAroroBKy BC x [oJrery,
neo6xoAIa;r,roft uereoraHSoprraaqueff Ha Bcex grarrux nonera BC u AocroBepgocrbro
Mereoponorr'rqecroft IEn$opuaqI4LI, fipeAocrasrseN4oft aBr{arlr{oHnbrMr.r MereocrryN6alrra.
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Onpe4eruioqarl ponb B rlporuo3prpoBalprrr rroroAbr Anr aBr{arlraoHHrrx uorpe6rareneft
npI{HaAne)KI4T pa,4uo3oH.ql{poBaH[Iro aruroc$eprr. I4lreHno Ha ocHoBe AaHHbrx paArio3oHAr.rpoBaur.yr
a:mroc(peprr cocraBn.ulorcs MereocBoAKr4 r4 Mereo[pofHo3br Ha Mapmpyrax u pafionax uoreros BC
fA, a npkr pa:pa6orxe MereonpofHo3oB rro a3poApoMy r{cnonmyrorcs AaHHbre
paAI'Io3oHAupoBaHLIs arluoc$eprr, n roM rllrcne v pe3ynbrarEr KouKperHbrx BbrnycKoB
paAr.ro3oHAoB.

Buecre c reM, He cMorpt Ha BDKHocrb AaHHbrx paAlro3oHAupoBalrrfl. anaoc$epsr 4nx
paspa6otru MereorlpofHo3oB 14 MereocBoAoK rro MapmpyraM rroJreroB ]r a:poApoMaM B Hacrorrqee
BpeM.u Ha cerrl Pocru4potvtera rlplaMeHslorc.tr B Aocrarotrno 6onrmoM Konr{rrecrBe ycrapeBml{e
rexnl4qecKl{e cpeAcrBa paAI4o3oHAr,rpoBaHHr (ABK-lM), xoroprre o6na.qaror He ronbKo nugxoft
TorlHocrblo I,BMepeHLIt MereolapaMerpoB arnaoc(peprr, Ho lr, ilraBHbrM o6pasou, HeBo3Moxuocrbro
lpI4MeHeHI4s I{x B ruo6sx ycnoBl,Itx oKcnnyararl[u, B ycnoBLTrx pasnu.rnoft noMexoeofi
o6ctaHoexl4. HeAocratru cBr3aHHbre c HeBo3MoxHocrbro [praMeHeHr.rs crrcreM
paALIo3oHALIpoBaHI{s e rro6rx ycnoB}Isx gKcrrnyararlvw\ B ycnoBrlrrx pasnu.+rofi noMexosoft
o6cranoeru4 cnoficrseunrr fi coBpeMeHHbrM cr4creMaM paAr.ro3oHAripoBanlrr aruoc(fepu
paAI4onoKaIII4oHHoro runa (CP3 PJI), taruM Kax MAPJI-A, <Berrop-M), PAM-2, a raKxre
coBpeMeHHbM cLIcTeMaM paAllo3oHAprpoBaHus. aruoc(peprr crryTHlrKoBoro rlr[a (CP3 CT)
ilOIIOC U,IIOJIET.

C gpyroft cropoHbl, MortHo ytBepxAarb, irro rrpr4MeHeHr{e orAenbHo xax CP3 PJI, 'rar u
CP3 CT Bps,q nra no3BoJIpIT I,Ic[onb3oBarb Becb 3irnox(eHHbrft g raxloft prg Hr.rx rroreHrlr{aJr.
Cyulectnenno TIoBbIcHTE AocroBepuocrb AaHHbrx paAr..ro3onAr.rpoBanlrf, MoxHo rryreM
KOMIIJIeKCI'IpoBaHH' 9TI/IX CIICT9M B eAI4HyIO CIacTeMy paALIO3OHAI|IpOBaHI{' KOMIIJTeKCHOTO Tr4rra
(CP3 KT). Tarrae KoMnJIeKcHhre cficreMbr no3BoJrrr s 6ommeft creneHr4 lrcnoJrb3oBarb
BO3MOXHOCTI'I CI4CTeM paAI4O3OHAI{pOBaH}I-f,, yCTpaHI4Tb npaKTr.rqecKr.r rroJrHocTbro Bo3Hr.rKarorrlHe
<upo6enru B AaHHbrx paALIo3oHArIpoBaHur, pa.uraKanbHo [oBbrcr,rrb rroMexoycroftqusocrr lr
TotlHocrb zsnaepenuft MereorlapzlMerpoB arrr,roc$eprt, rrro B KoHeqHoM I,rrofe rroBbrcllT
AocroBepHocrb npeAocraBJl{eMoit anua\uoHHblM noJrb3oBarenrM Mereoun$opnaaqraz. Ognaxo n
Hacrotlqee BpeMt [paKTuqecKu oTcyrcTByroT anropLITMbI KoMnJreKcHofi o6pa6orxu ran$opMarlurir,
a llMelollll4ecs ilIropl4rlrrr o6ecneqHBaroT KoMnJleKcr4poBaHrae Jrlrrrrb Ha BTopErrHoM ypoBHe, T.e. Ha
ypoBHe o6pa6orru BbrxoAHbrx AaHHBrx. CyrqecrneuHoro xre Bbrr.rfpbrrrra B AocroBepHocrr.r AaHHErx
paAI'Io3oHAI'IpoBaHI,It Moxno Aocrurrb Jrlrrrrb Ha ypoBHe nepeu.nrofi KoMrrlreKcHofi o6pa6orrcra
paAlIocI4rHaJIoB pa,4PIoJIoKauI4oHHbrx rr cnyrHr{KoBbrx crrcreM paAr,ro3oHAr.rpoBaHprs aruoc(feprr.

B cBr3r,r c grr4M, Bo3Hr.rKaer rrpornBopeque HayrrHoro xapaKTepa MexAy
Heo6xoAIlIraocrblo rIoBbIIrreHI,It AocroBepHocrrl AaHHbrx paAuo3ogAr.rpoBaHr4{ nyreM xovunexcnoft
o6pa6orr<u mereouH(fopMalll4l{ Ha ypoBHe o6pa6orxu paA}Ioc}rrHaJroB r.r orcyrcrBr.reM aJrroprrrMoB
KoMrrJreKcHoft ueprraunofi o6pa6orKr.r Mereoun(popnaaqnra.

Ha ocnoee I{Merouluxct rporllnopevnft MoxHo c(fopuynupoBars aKTyanbHyro HayrrHo-
TexHnrlecKyrc 3aAA'{y rIoBbIIrreHLIfi AocroBepHocrr4 AaHHbD( pa,uuo3oHAr4poBaHr4s aruocseprr,
lpeAocTaBJIfeMbrX aBI{aII}IOHHbIM IIOJIb3OBaTeJIfiM B Cr.rCTeMe MeTeopoJrofr{rrecKoro o6ecneqeH[_f,
[oJIeroB Bo3IyIrIHbrx cyAoB rp&rrAaHcKoir anua\uu. Oco6as aKTyanbHocrb perrreHus Ear16toit ga2.a.qvr

cB.trcaHa rlpexAe Bcefo c orcyrcrBneM B Hacrosrqee BpeMr Ha cerr,r paAr{o3oHAprpoBaHrrfr
Pocru4povreta KoM[reKcHbIx rexHlrqecKr.rx crrcreM, [o3BoJrrrorrlnx o6ecnequrb AocroBepHocrb
AaHHbrx o cocrosHl4l4 aruoc(feprt e nlo6rrx ycnoBl4sx gKclrJlyararlvtur vr s rro6ofi uoMexoeoft
oocTaHoBKe.

Crenenr pa:pa6orauHocrl.r reMBr rlccreAoBaHr.rs. Bolruroft BKJra/I
TeoperuqecKl4x 14 [pnKna.uHbrx 3aAaq noBbrrrreHr.rs ypoBHs 6esouacHocrr,r rroJreroB
cyAoB rpaNAancroft aBnar\vrv nnecnu E.IO. Baparanonuv, B.C. TTlanr<ran, M.IO.
B.B. Bopo6ren, B.r. Bopo6ren, E.B.3y6roe, H.z. rlnorHrrKoB, c.E. rlposopoa,
H.H. Crr,rrapnoB H Ap.

B pe[reHr4e

BO3AyrrrHbrx

9unrovun,
P.B. Caxa.r,

Teoperu'recKl4e LI npLIKJraAHbie Borrpocbr MereopoflorurqecKoro o6ecneqeHr]q rroJreroB,
pa:pa6orrcr'r MeroAoB lrcMepeHvr lrapaMerpon aruoc(pepbr lr3nararcTctr B TpyAax O.f. Borarxnna,
3.A. Bonelona, A.M. Bapanona, B.O. fonepAoBcKoro, A.11. Epuaxoeoft, IO.n. llepeee4enq""u,
B.f. frasyHoBa, A.C. 3repena, B.[. Py6qosa, A.I4. Jloreuna, pyAelrcona JI.E.
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B o6nacru pa3Bwrufl ct4creM pa,u,ro3orr4apoBtrHr{Jr arruoc(pepu raMerorcr reoperaqec ne 14

rpar{rt{tlecKple HccneAoB&lts lI.A. Mon Ianon4 II.@. 3afi'ryxon4 O.B. Map(femo, B.A. PeIrreron4 f.ll.
Tpu(fonon4 A.@. Kyrenrcona, A.F. Ka-rumoncroro, H.3.lftnryca, M.B. Kpe.nvrep4 M.E. Opu4soH4 B.O.
I,InaHon4 C.lI. Eccnc u 4p.

Baxno orMerLITb rlepcrleKTr.rBurre paspa6orru OOO <Aepoupu6op>, AO <Pa4ufil>,
reoperuqecrne pa6omr To:HLII4 fA, MfTy fA, PffMY s o6racru roBbrmeurlr AocroBepHocrlr
Mereoponorraqecroft ran(f opvraqr.ru.

O4naro, 3a4avLa o6ecneqenu-f, AocroBepuocrr4 Mereoponorra.recrofi ran(poprraaqux erqe
AaneKa or ycflellrHoro pefireHla{. Hecuo'rpr Ha BecbMa rrepcrreKTr{BHbre reoperr{qecKrde
rlccneAoBaHl4t LI TexHI4qecKlIe paspa6orr<ll no-[pex(HeMy ocrarorcr Ao KoHrIa He pelreHubrMr4
TaKr,Ie 3aAaqr,I KaK:

- orlpeAeneulle [pocTpaucTBeHubx KooplinlaaT paAI{o3oHAa 6es nporrycKoB r{ rroTepr.r
uu(fopuaquu, oco6enno B ycnoBl4tx nos4eftcrrufi paAuorroMex KaK ecrecrBeHHoro, TaK v
ucKyccrBeHHofo [poucxo]K.ueHl{{. Cne4yer orMerr.rrE BaxHocrb }r aKTyarrbHocrb pernenrax 4annoft
3a4aqtr' T.K. lI3MepeHI,Ifl, [poI{3BoAI,rMbre paAI,Io3oHAoM, AoJrxubr 6rrrr [pl,rBs3aHbr K
4eftcrnurelrnoft roqre r{x rrpoBe 4entrfl;

- ucnoJlb3oBarrne KoMrIJreKcHBx rroAxoAoB K clrHTe3y anropr{TMor o6pa6orru un(fopnaaquu
o cocroqHr4n arnaoc(peprr.

He4ocra'rovnoe BHLIMaHI{e yAensercr o6ecneqenuro AocroBepHocrn AaHHbrx
paAfio3oHAI,IpOBaHI4{ C TOqKI'I 3peHr.rs ucrroJrb3oBaEvs. ee npl/r finaHupoBarr?r]r r{ rrporir3BoAcTBe
noJleroB BC, pa:pa6orKe Mereonporuo3oB rro aspoApoMaM u MaprqpyraM rroJreroB BC fA.

Ilensro luacceprarluonHoft pa6orrr rBJr-rrercfl noBbrrrrenr.re .qocroBepHocrlr AaHHbx
paAI4o3oH4'IpoBtlHI4rI arrrnoc(fepu 3a crler rloBblrlreHvir rorrHocrr4 r4 noMexoycrofrwasocrr.r uuropr{TMoB
rouunercnoft o6pa6orxu ulr(fopnaaquu o rroJroxeHr,ru paArdo3oHla B cno)KHbx ycnoBr4JD(
gxcruyararlkrvr vr B nro6oft norr4exosofi o6cranosKe.

rlocraefienHaq rreJrb Aocrnraercff nyreM perxeHlrr cneAyroqrrx ocHoBHbD( 3agaq:
1. Ana-nrag nlrvrfiHvIs. renyrqeft u npofHocruqecrofi nrereounsopMarlr{r4 Ha peryJrf,puocTb r{

6esonacHocrb [oJreroB BC fA.
2. O6ourosaHl{e crpyrTypbl KoMnJlexuroft crrcreMbr pa,qlro3oHArrpoBanlrr arrvroclpepu.

Bu6op MeroAa KoMnJreKcr{poBaHr.rr uereoun(f opMarluu.
4. Cunreg aJIropI4TMoB KoMrlJlercuoft uepnuuuoft o6pa6omu raH(poprraaquu

pa.4uonoralllloHHbrx I{ crIyrHI,IKoBbrx cracreM pa"4}ro3ouAlrpoBanr.rr arnaoc(feprr.
5. Paspa6orKa MeroArrKrr 14 oIIeHKa AocroBepHocru (ro.*rocrlr r,r rroMexoycroft.rnnocrn)

AaHHbIx paAI{o3oH,qI,IpoBaHrIr rrpr4 r4crronb3oBaHr.ru pa:pa6oranHbrx anropt4TMoB rounnexcnoft
nepera.nroft o6pa6orrra vrereouHlpopMarlr{rr.

O6rercropr ucc;regoriannn tBrsrorcs KoM[JreKcHbre cucreMbr paAr.ro3oHAripoBaur.rt
anroc$eprr.

ilpemreronrr ucclreAoBaHuq tBJrlrorcs amopfiTMbr romnexcnofi neperwrofi o6pa6orrua
Msreorur(bopMaru.il{ B KoMruIeKcI{bD( clrcreMax pa,ryro3on&rpoBaHr4rr arrvroc$eprr.

Jluqno aBTopoM:

- o6ocrosana ueo6xorurrtocrB noBbrrrreur4rr AocroBepnocrr4 AilHHbD( paryrosou4.rpoBaHr.ur
am,roc$eprr Arrs o6ecnerlenlxl aBuarII4oHr{6D( uorpe6u:reneft ra.recrBernroft naereomr(fopuarg.refi, c
freroM cJlox{Hbrx flpupoAHo-reorpa(fu.recKl,Ix ycnonuft u yxyAmeunofi uonaexosoff o6c.raHoBKr.r;

- o6ofiroeaua crpyKTypa rounrercnoft crlcreMbr pa4kro3ourrrpoBaurr aruocfreprr,
ocHoBaHHafl na neprra'rHofi o6pa6orxe paAl{ocr4fuanoB paAuronoKarlrioHnbD( r.r clyrHr.tKoBbrx
clr cTeM paAlr 03 oHAup aBaH'vfli

- paspa6oraHbl orITI4MaJIbHbIe LI KBa3raorrrr.rMaJrbHbre anfopr.rrMbr KoMlJreKcHoft nepnuunofi
o6pa6orru paAI,IocLIrHaJIoB paAl{onoKarlr4oHnbx H crryrHr4KoBbrx crrcreM paAuo3oHAr.rpoBaplrr,
o6ecuequsauqr4e BbrcoKyro AocroBepHocrb un(fopnaauuu o [pocrpaHcrBeHHoM rroJroxeHr4r,r
paAr.ro3oHAa;

- paspa6oraHa crpyKrypa Mo.qyrul KoMrrJreKcHoft o6pa6omu ran(foprraagkr,peanlr3yroqero
KBa3lIorlTHuanrurrfi anropllTM r<ounlercnofi nepnuunoft o6pa6o6u paAlrocr{r.HanoB
pallronoKarlr{oHHbx tr crryTHr4KoBbx cr{cTeM paAr{o3oHAr{poBaHr4r;
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- pa3pa6oraHa MeroAI,IKa oIIeHKIa TorlHocrpr lr rroMexoycroftqr,rBocrr.r KBa3l,IorrrnMaJrbHoro
amopl'IrMa KoMIrJIeKcHoft nepnuunofi o6pa6omz paAplocllrHanoB paALIoJroKarIrroHHbD( r4 cnyrr{LtKoBbD(
cllcreM pa,4l{o3oHAvrpoBauvtfi, npoBeAeHa orIeHKa ro}rHocrrr v noMexoycrofi.ursocrfi TeKyrqero
noJroxeHr4rapaAr4o3oHAa.

Hayrual HoBr'nHa pa6orrr cogtoIz:r B pa3Brur.r reopgrrrecKr.D( MeroAoB uapxoncxoft Teopur4
oIIeHLTBaH[s cnyrafrurx qpoqeccoB [pI4MeHvreJIbHo K MereopoJrorrlFrecKorr,ry o6ecueuernno uorsros. B
nacro.nqefi pa6ore BrrepBbre pa:pa6oranu:

1. Crpyrrypa KoM[JIeKcnoft czcteMrr paAr.ro3oHAr{poBaHrir arMoc$epbr, ocHoBaHHar Ha
nepeuuHoft o6pa6orxe paAkIoclIrHaJIoB paArronoKarlrroHHbrx n cfiyrulrKoBbrx crlcreM
paAI,Io3oHAr{poBaH}rs.

2. Ourultanbuble I{ KBa3I{olrI4MaJIbHbre anfopr.rrMbr KoM[JreKcHoft neper.runofi o6pa6orxra
unSoprvraukrtr rns. KoMrIJIeKcHoft cucrelrbr paAuo3oHAprpoBanlu arIraoc$eprr, o6ecner""arorq"e
BbrcoKyro AocroBepHocrb AaHHbrx paAr4 o3oHAupoBaHr.rr arrvro c(f epsr.

3. Crpyxrypa MoAynfi ronnnexcnoft o6pa6orr<v NirsopnaaqrarE, peanr43yroqero
KBa3llorlTllvralrnrrft anropl{TM xounrexcsoft uepnzunoft o6pa6ornu un(poprraaqura o
npocTpaHcTBeHHOM rroJrolKeHlru paAr4o3oHAa.

4. Mero,uraKa orIeHKI{ TotIHocr}I I{ rloMexoycrofiqranocrrl KBa3?Iorrrr{MarrbHoro anropgTMa
KoMrIJIeKcrIoft nepnra'nrofi o6pa6orKpl paAuocvruaroB paAllonoKarlr{oHHhrx r{ crryrHr,rKoBbrx crrcreM
pall4o3oHAkrpoBaEvfr. Ha ocHoBe pa-:pa6oraunofi MeroAr.rKlr rronfreurr pe3ynbrarlr orIeHKu
TotlHocrlt v rloMexoycroft-{I4eocru KBa3l4onrltManbHoro aJrropr.rrMa o reKyrrleM IroJroxeHl,Itr
paA[O3OHAa I'I pe3ynbTaTbl OIIeHKI{ KpLITI,ITIHOCTI4 KBa3I4OIITI4M&JIbHOr0 iUrOpHTMa K 3HaqeHr4ro
naptlMerpoB MareMarllqecKl4x IvroAeleft norperunocreft usuepennft TeKyrrlero noJroxeHr4r
paAuo3oHAa.

flparcru.recKaff 3HaqrrMocrb pa6orrr cocror{T B ToM, rrro BHeApeHr{e ee pe3ynbraroB B
pa3pa6orKy cylllecrByloulux I4 nepcnerruBHbD( clrcreM pa4,ro3orrAnpoBaur{fi anaoc(lepu rro3BoJr-rrr:

- rIoBbIcI4Tb KaqecrBo rlpeAocraBrseil,toft aBHaIIrIoHHbrM noJrb3oBareJrrM rrlereoun(popMarlfi]r
HA gTarlax [naHI4poBaHI4s Vr nOATOTOBKT4 K BbrJrery, froB6rcr4Tb crerreHb ocBeAoMneHHOCTIr
erunaNeff Bo3AyruHbrx cYAon v AllclertrepoB yrrpaBneHr.r{ Bo3AylrHbrM ABr.rxenlreM o
rraereoo6crauoBKe rro Maprupyry [onera;

- HcnoJlh3oBarb {peAJloxeHlryfo crpylffypy xorrarurercnoft cucreMbr pa,q{o3orrI[4poBaHr4s
aruoc(pepu rJrJr MoAepHrr3ar[M oretrecrseltrroft agpoJrorrFrecroft cvru;

I{crIoJIb3oBarE pe3ynbrarEl paAr-ro3onA}rpoBaHr4r arrraoc(pepu Anfr BaJwrAaTJfir4
uereouH$opMalluu, nolyqaeMoft or aepo4poMHrrx t4 crorrnr{KoB Mereor{HSoprr,raquu.

CaMocrosrenbHylo [paKTI,IqecKyIo 3Haqr4Mocrb raMeror KBa3]rolrr.rMaJrbHbre anropurMbr
KoMnneKcHoft uepruuuoft o6pa6orxu un$opMarlrut o [pocrpaHcrBeHHoM noJro]KeHlrr4 paAr,ro3oHAa.

,{ocronepnocrb Hayqrirrx pery.nbraroB ocnoBaHa Ha:

-,qeranBHoM aHaJII,I3e BIrtrfl]f,vIl na 6esouacuocTb r4 peryffipuocTb rIoJreToB reryqeft u
rlporHocrl{'recxoft ueteoun$opMall[u, aHaJIIa3e MeroA]IK pacqera pr{cKa rrpeAcrorrqero rroJrera rr
MeroAI'IK pacqera norpe6uoro 3alaca rorIJIlIBa, c yrreroM MereoponoruqecKr{x yclonufi uo
Mapmpyry ronera;

-KoppeKTHoM I4c[oJIb3oBaHI4I4 l8BecrHbrx reoperr.rqecKlrx MeroAoB MapKoscrofi Teopr{r{
oIIeHLIBaHI{s clyuaftnrrx [poqeccoB, TeopI{I{ nepomuocreft v MareMarr{rrecxoft crarr4crr.rKrr,
TeopI4Ia crarllcrl{rlecKl{x peruenuft, Teopr4r,I r,rHBap}rarlTHocrr{, MeroAoB MareMarl{qecKofo
MoAenlrpoBalJtrfli

- Ha pe3ynbrarax HarypHbIX cpaBHr.{TenbHbrx vccleAonannfi paAr,ronoKarlraonuofi kr
crryrHr{KoBoft cucreu pa4uo:on4r{poBaHr{r anaocSeprr.

Ha raqury BlrHocsrcfl:
1. Crpyrtypa KoM[JIeKurofi cHcreMbr paAr,ro3oHArrpoBaHrax aruocsepbr, ocHoBar{Hrur Ha

nepnuunoft o6pa6orre parplocurHanoB paAnonoKaur.roHnbrx 14 crryrHr{KoBbrx cr{creM
paAr4o3oHAr4poBaHnfi.

2. OntvnralbHble I4 KBa3lIolrLIMaJrbHbre aJrropr4TMbr KoMrrJreKcuoft uepnu.nroft o6pa6orya
nn(fopruaqnLr Arts. KoMrIJIeKcHoft cacrenrbr paru{o3oHAr.rpoBaHr.rx aruoc(lepri, o6ecnar""*orq"a
BbICOKyIO AOCTOBepHOcTb AaHHbD( paALIO3OH.U,rpoBaHr{r.
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3' Crpyrcrypa MoAyns KoM[JIeKcHofi o6pa6orrcu vn(fopMarlru, peaJrr,r3yroqero anropr.rrM
KoMIIJIeKcHofi nepnrzunofi o6pa6o'rxrz un$opMarlnr4 o npocrpancrBeHuoM rroJrolxeHr.rr4 paAlro3oHAa.

4. Merogura v{ pe3ynbrarbl orleuKr.r ypoBus AocroBepHocrr{ TeKyrq}rx Aar{Hbrx
paAl{o3oHAllrpoB,alJ'vfi. arnroc$epu Ha BbrxoAe roruunexcnoff cr{creMbr paArto3oHAr4poBaHr4t
arrvroc$eprr.

Pealuraqraq p$yrbraroB. OuroeHbre peyJrbrarbr ,ryrcceprargEorurofi pa6orsr BHeAperrb: B
ooo <cAeponpu6op>, rrto romBepxAeHo coorBercrByroqa4 aKToM. llonyrennue reoperarrecKr.re
pByJrbraTbr pa6omr nprurf,rbr K r4croJrb3oBaHr4ro n yre6uou qpoqecce n MITV fA.

Anpodaqun padoru v ny6;rnnaqnu. Pesynrrarrr Ar.rcceprarlraonnofi pa6oru
,4oKnaAblBanprcb u o6cyx4a-rrracb Ha 15 rvrex4yHapoAHBx r.r Bcepoccuitct<uit r<ousepenqr.rflx B
replloA 2015-2019 rr., XX sacelLalkrvr KKA MAK s 2019 r., Ha Hafruo-rexHrrrrecKlrx ceMnHapax
ra$e4prr <<Texnprqecxas oKcnnyarallrar paArrooJreKTpoHHofo o6opy4onanur Bo3.uyrrrgoro
rpaHcrropru M|TV fA s 2016-2022rc.

IIo rvrarepu€uraM Ar4cceprarlproHHofo lrccJre.[oBagr.ur on]r6rumoeaHrr 1g (117c.) neuarnrx
pa6or, B ToM rII'IcJIe: 7 (59 c.) Haf{Hbu< mameft B peuemupyeMbD( HafrHbrx x(ypHarrax ras neperrrur
BAK upra Mnno6pnay<a P@; 8 Har{Hbx cramefi r.r re3r4coB, ony6rnrrconarrHbD( B Apyrex v3ra1;g1t11.;
norrrreHbi - 1 narenr (per. Jt92204,2010 r.); I cnH4ereJrbcrBo o rocyrapcrBennoff peryrcrpaqr4u
rporpaMMbl ans 3BM (per. Nq202A6I844I,2020 r.). Marepuarrrr Ar.rcceprarlraoHHoro rccrreAoBagrur
orpa)KeHbr B oFIgTe HI4P (<I4ccneAoBaHI,Ie Bo3Mo)KHocrr{ r{crroJrb3oBag}rrr arrop}rrMoe xor4[rercgoft
o6pa6orxu clarHarloB cryrr{trKoBbD( paAr{ouaBr4rarlr4oHrrrD( cr{creM GPS, |JIOHACC u GALILEO n
cllcreMax paAkIo3oHArlpoBar{}nr aruocoepu". Orqsr uo H?IP J\bAAAA-B18-218012391004I-3.2017
r.).

C'rpyrcrypa u o6reu Allccepraullla: AlrcceprarlrroHHar pa6ora cocror.rr rr3 BBeAeHr.rr,
qerbrpex pa3.qenoB, 3aKrroqeHut, fip]rJroxennft u crr]rcKa nr.rreparypbr, Hacqr,rrrrsaJollero 173
HarIMeHoBaHus. O6quft o6seNa Al{ccepralluu cocraBwet 176 crp., BKJrro.raer 55 pncynron, 14
ta6nur1, 5 upunoxenrafi na 37 c"tp.

COAEPXAHT4E PABOTbT
Bo nne4enuu o6ocsoBana aKTyanbuocrb reMbr, BburBJreHbr [porrrBopequr fipaKTllrlecKofo

pI HafrHoro xapaKTepa n o6nacrl4 Mereoponoruqecxoro o6ecnerreHr{r noJreroB rpax,4ancnofi
aBr4arJuvl, c(popnaynrapoBaHbl Ilenb I4 gakaqr4 r{ccneAoBaHvrfl, :rrayr*ar HoBr.r3Ha, [paKTr4arecKilI
3Harll4Mocrb llonfreHHbrx p$ynbraroB, c(popnaynupoBaHbr rroJro)KeHrar, BhrHocr4Mhre Ha 3arqr.rry, ra
r.r3JroxeHo KpaTKoe coAep)KaHr4e Ar{ccepTarlprr4.

B uepnoft rJraBe Ha ocHoBaH:av crarvrcrr4rrecKlrx AaHHbD( OfyII <AsuaMerreJreKoM
PocrIE,{pouera) rIpoBeAeH auaJrus 6esonacHocrr.r u perynrpHocrr4 noJreroB BC fA c 1^{eroMreryueft v [porHocrn'recxofi uereounlpopMallrara, npoaHanrrcr4poBarrbr MeroAr.rKlr pacqera
norpe6noro 3arlaca ronJIIrBa i y.rerorr,r peaJrLHbrx MereoponoilrrrecKr,rx yclonuft Ha rap-pyre
[oJlera, rIoKtBa]Ia ponb AaHHbrx paAr,ro3ouAr,rpoBaHzr aruoc$epbr B cr{cTeMe Mereopono*qecKoro
o6ecne'{eHl4tr rorerpe BC fA. B neproft HIaBe o6ocnosaHa neo6xoAt4Mocrb KoMrrJreKcr.rpoBarr[t
cI'IcreM paAIao3oHAI,IpoBaHlIfl pa3nr,rqHbrx rr4rroB, flpr.rHrlrarr pa6oru Koropbrx ocHoBaH Ha
pa3nr,rqHhx cnoco6ax corpoBoxrAeur4r paAr{o3oHAoB n amro c(pepe.

OAII dIpeAocraeJIeHI,Ie MereopoJloru-{ecxoft mr$oprr,rarlfiLr Arrs. o6ecneqennr [oJreroB
Bo3AymHbrx cyAoB> ((DAII-60) orpeAenter, rrro MereoponoruqecKar r.ru(fopuaqur
rlpeAocraBn.uerc.s B BI,IAe cBoAoK, npofHo3oB r4 Apyrr{x coo6qeurafi. AerEaqraoHHbre MereocBoAKr.r
BblnycKarorct B BI{A9: MereocBoAoK rlo aspOApoMy (METAR) AJrs pac[pocrpaueHr.rr 3a rrpeAeJraMr.r
a3poApoMa; cilelll4anbHrrx MereocBoAoK (SPECD. Aeuaquoggbre MereorrpofHo3br BKrroqaror B
ce6s: raereoilpofgo3br rro aspoAponry (TAF) r.r Mereorporgo3br roroAbr An, rrocaArcu (TREND);
Mereo[pofHo3El Anq B3nera; 3oHanbHhre MereonporHo3br AJrr noneroB Ha MaJIbX Bbrcorax
(GAMET). Kpoue groro, aBI{aIII4oHHEIe MereorrporHo3br BKJrroqaror: rrporHo3br Bo3Hr.rKHoBeHr4t
ollacHblx MereotBJleuurx (OMII) ua rr,ranrx Bblcorax (AIRMET); rporHo3br Bo3Hr.rKHoBenuu OMll
ro Maplrpyry noJlera (SIGMET). Bce repeql4cneHHbre MereocBoAKa vr MereorrporHo3hr
I4cnonBylorcf, Ans repeAaqn naereorEnS opMarlurr Bo Bcex rocyAapcrB ax-qneEax I4KAO.
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Ilpone4enHrrfi no nropofi rAaBe (paxtopnuft aluwr3 6egonacnocrlr rroJreroB rroxa3aJr, rrro
rro rpFIuHaM HeAocrarKoB n rrlereoo6ecfieqeur.ru [oJreroB (MO) npoucxoAsr lo 9%o AII (crvr.
puc.l).

{}BrnSNrr iIC

Orrnsbr AT

7S4U30l0

He*ocrarr{lr*o ffi
He:ocrarrur0pgA W

Ap)r*"

Pucynox 1 - @ar<ropHbrfi aHarra3 AfI
HeAocrarrra B Mereoo6ec[eqeHur4 (MO) rposBrrrorcr B HrcKOfi onpaBAbrBaeMocrr.r

MereonporHo3oB, HeAocroBepHbrx MereocBoAKax o $arruuecrofi [oroAe vr ofiacrrbrx
Mereo{BJIeHI4tx (OMt). Anarrs IIoKa3BrBaer, trro 6onee noJroBr.rgbr AII cBr3arrbr c
HeorIpaBAaBIrrI{Mct MereorpofHo3oM (55%), a 6olee qeM B rperr.r AII (33%) oKr{rtuK 3a
n'rereoun$opMalruefi ne o6par{zurct, rrro Mo}Ker cBnAerenbcrBoBarb, B ToM qr,rcfle r{ o HLI3KoM
AOBepr4r{ gKlr[axefi BC n 4ocroBepHocrr{ rraereoun$opMarlm.

Orcyrcrrrae AocroBepuofi naeteor,rn(poprvraquu rroAqac -rBrsercr fipraqfiHofi cepbg3HbD(
aBI'IaqrIoHHbx Karacrpo$. llpune4eu B KarlecrBe rrpr.rMepa ABe aBr{arlr4ogg6re xarJcrpo(frr,
[por.r3orrreArrr]re [o flpr{rrr.rHe nragroft AocroBepHocrr,r Mereoun(fopuaqr.rr.

Cauoler Ty-154M Bbruorrru{rr 3ixoA Ha rroca,ury Ha aspoAponr I4pryrcr (2001 r.). IIpu 3axoAe
Ha rIoKaAKy Ty-154M rloreptJl yrlpaBneHrre u yflaJr Ha 3eMJrro. gnenrr gKr.rnarra BC u tta.car*up",
noru6ru. llpone4eunrnZ 4eralrnsuZ anamas eroft raracrpo(fa norasal, rrro Ha Bbrcore 900 rra 1.y-lS4M
rpfi pa3Bopore Ha rJrl'Icca,{y nepeceK (fponranrnyro noBepxHocrb MorqHoro xonoA11oro $ponr4
roropsnl qpouen l'Ipryrcr. Ilepecerax xonoAnruZ (fporr Ty-154M rorar B Morrsroe crpyfinoe
TerIeHI'Ie HI{3Koro }poBut co cKopocrblo Ha ocu 20...25 xrlc. Sxranax B TaKr.rx ycnonurx 6rrr
[pilKIrIecKI'I He B CocTO.fiHLII4 C[paBI4TbCt C ].npaBneHLIeM CaMOneTOM. OqenuAnO, qTO HI4 SKrana)K BC,
HH Al4cnerqep yBA 6rrrrlr He ocBeAoMneHbI o (parcrur.recrrx MY, .rro r{ nprrBeno r ratac:rpo$e.

ApynaM IIpLIMepoM Moxter cJrfrs,rrl aBrlaxaracrpo(fa n paftone r. .{oneqxa s 2006 r. lloler
caMoJrera Ty-r54 rpoxoAr4n n nepxneft qacrfi MorqHbx KyqeBo-.uoxAesrx o6naKon (cb) Ha Bbrcore
11860 Ivr. Kax ycraHoBl4rlo paccneAoBanue Itaracrpo$rr rpolr3orlen pesruft <nog6poc> csMoJrera Ha
900 ru BBepx, I'I 3areM rlocneAlrolqee cBaJrrlBaHr4e B rrrrofiop r{ [aAeHlre Ha 3eMJrro. gnenu gKr.r[ilKa r4
nacca)ru4pbl noru6rrr. 3rrrnax [pI,IHLIMarI perrrenue c freroM AaHHbD( MereorrporHo3a B KoropoM
coAepxafiocb fipeAyllpexAeHl{e o o6la.nrocrrn Cb Ha Mqprqpyre, Bbrcore nepxneft rpaHr{rl6r o6naxos
@fO) - 8000 M, c rporHo3oM ee pa3Bvrurs.qo 12000 nr. O.ryraxo, $arnuecri" 

"u 
rore"r xaracrpo$rr

B AtlHHoM paftoue na6rnoAalacb cyrepflqefiKoea.s KoHBeKrIr{fl n nepxlreft qacrb cBepxMorrlgo.o Cb,
<npo6murero) Tpoloflaysy, aBbrcora nepxneft rpaur{rlbr o6naxon rpeBbrcr.rJra 14000 rr,r.

PaccuorpeuHble Bblme raracrpo(fbr Moxuo 6rrno 6u npe1omparr.rrb, B cJrrrae Hurv.9I1r'_ y
3KI{nilKa BC er Auclerqepa VBI AocroBepHoft rraereor.rH(foprvraurarr o Mereoo6cragos*" ,ro
Maprnpyry nonera BC.

Kax noxa3rrBaror crarllcrl4qecKfie AaHHbre [purruHoro 8,9%o zagep]KaHHbrx auEapeffcon (cu.
puc.2) sBrrerc.s HeonpeAeneHHocrb floroAbr Ha Map[rpyre (t.a. rro cyrlr, orcyrcrBr.re
AocroBepHbx AaHHbr* nreteoHa6ruo4ennft), 3a4epxxu anuapeftcon npr4BoA{r K Hapyrrreurlro
peryntpHocrl{ rloJleron. Kponre 3roro, no o(fuquaJrrHbrM AaHHETM OfEy <AeraaMerreJreKoM
PocruApouera), rro [pI{tIIaHe HeorlpaBAaBrtrr4xcr Mereolporuo3oB coBepmarcT BbruyxAegHbre
[OCa.qKLI .qeCsirKLI BC.

llocle4crnux uapyiuenufi perynrpHocrr4 rroJreroB Moryr 6rr:rr cyrqecrBegHbryr.r. B
qacrHocrfi: Ant a3l'IaKorunaHuft 3aAep]KKIr aenapeftcoB, rroca,qK]r Ha 3anacHble aspoApoMbr rpo3rr
HeMaJIbIMI4 Qznanconrrul4 norepfiMl4 I4 penyrarlr{oHHbrM pr{cKaMrd; Ans aSpoloproB Hapymaerct
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ranl{ ycnoxHterct flpoqecc [oAforoBKr{ BC K BbrJrery r.r [p?reM rrp]r6brB€rrorqux BC; Ans
laccilKl,rpoB orleBr.rAHbr MopanbHEre 14 MaTepllanbHbre I43AepxKI,I.

35

3*

PIEcynox 2 - Pesynsrarbl aHaJII{3a Hapymenuft perynxpHocrtr rroJreroB BC no
MeTeoycnoBI,rrM

[Sn pazpa6orKrl aBLIaq]IoHHbD( rlporHo3oB rrofoAbr rpe6yercx AocraroqHo o6unrpnrfr o6reu
ucxo.urofi Nn$opuaqr.rra. Kponae Aar{HEx or aspoApoMnbx MereocrrcreM Msreoponor-cr{HorrrnK
I4cnoJrmyer s cnoeft pa6ore cneAyroqr{e r{cxo.urbre AaHHbre, rrocr]rtrarcrrlne rro KaHaJraM cr.rcreMbr
repeAarlpl ran(poplraquu Pocna4poMera: Kaprsr a6coruornoir 6apuuecxoft ronorpaQrau AT-850 ans
3oHbr Bnera 14 rIoca,KLI BC u AT-200 A;rt MaprlpyroB rroneron BC; Kaprbr onrocurernnoft
6apnuecrofi ronorpa(puu 0T-500/1000; Kaprbr rporroray3br; Kaprrr MaKcrrMalrrHoro Berpa;
rrplaseMnbre cLIHorITLrtIecKIte I4 KoJrbIIeBbre Kaprlr rroroAbr; [pornocrr{qecK[e Kaprbr yponueft 400, 300,
200 rIIa.

Mereoponor-cl,IuorlTl4K Moxer r,rcnoJrb3oBars AaHHbIe MereopoJromrlecKr.rx crryrr{I,IxoB r4

MereoponorvqecKl{x pa,ql4onoKaropoB (\iPD cerr.r Pocrur.qpouer4 a raKxe (cbrpbre) AaHHbre
paALIo3oHI4poBaHlI{ or CP3, Haxo.4fiIr1llxcs.s6nusu agpoApoMa r{ rro Mapupyry nonera BC.

flporegennbre B .urlcceprawrv pacqerbr rroKa3aJrr4, qro oruu6ra [porHo3a rrapaMgrpoB Berpa
oKa3blBaer cylqecrBeuHoe Brlrsnvre Ha pacqer [I3AT, B rlacrnocrrlr, Ha Ao[oJrnr{TenbHyro 3a[paBKy,
KoMreHcl{pFoIuyto BJIIILTHI{e Berpa Ha Mapmpyre rroJrera. B npe4enax AoflycruMoft no (D4II-60
TOqHOCTT|T npofHo3a:

An_s cKopocTr{ BeTpa
- 3HarIeHI,Ie orurE6r<u B 3arlpaBKe ronJII4BoM Lr3MeHrrercs B rrpeAenax [p]rMepHo +230 rr (4nx

cKopocrr.r Berpa 72 xv'lu) u +380 xr (am cKopocrr4 Berpa 137 xrv,lu);
An{ HarrpaBreHr4_s BeTpa
- 3HatIeHLIe ollru6ru B 3arlpaBKe TonJII{BoM r.r3MeH-f,ercr B npeAenax lpr.rMepno +1600 xr
(4nx cxopocrr{ Berpa 7Z,xurlu) u+3200 (4nx cropocrr4 Berpa 137 wrlu).
Orun6r<a nporuo3a reMfleparypbl Ha gmeJroue ilorsra BC He oKa3brBaer cyrqecrBeHHoro

BIrvrslJvtfi. Ha pacqer AorlonHllTelrnoft 3arlpaBKr{ TorrJrr.rBoM. B npe4elax Aonycrr{Moft no @4fI-60
TotlHocrln nporuros6 reMrleparypbl 3HaqeHr.re oruu6r<u B 3arrpaBKe rolJrr{BoM r{3MeHqercr B

rlpeAeJlax [pI{MepHo +(50-60) rr. O4naxo, He cneAyer r,rcKJrrorrarb ror $arr, qro AaHHbre
paAl4o3oHAkrpoBaHurs. Moryr coAepxarb orru6ru B HecKoJrbKo rpaAycoB, a raKxe rpy6rre omu6r<ra
aSponoloB rIpI4 cocraBJIeHLIu asponoruqecKltx renerpzrMM. B px4e cnfraeB orra oruu6xr4 Moryr
cocTaBJUrTb Ao AecsTKa fpaAycoB.

Omu6xrE B pacrlere n3AT Moryr r.rMerb cneA)rcrque nocneAcrBr{r: yBerr,rqeHue
AOIIOIHIITeJIbHOTO KOMIIeHCaqI{OHHOIO KOJII4IIeCTBa TOIIJI}IBa, KOTOpOe IpLIBOAI{T K CHI4XeHI,IIO
Maccbl xourvrepuectcoft Halpy3Kr{ BC; yrueHEmenlre AononHr{TeJrbHoro KoM[eHcaqr4oHnoro
KoJII'HecTBa roIrJII'IBa, KoTopoe Moxer TIpLIBeoTLI r ueo6xoAr4Mocrr.r anapufiHoft rrocaAKu Ha
sanaciloft aspoApoM vrlru nro6ofi apyrofi mpolpou. 3ro rpr.rBoAlrr K cHr4xeHlrro ypoBHfi
6egonaurocrr{ ri perynrpuocrr.r [oJreroB.

llpoee4eunrrfi anarrag prlcKa npeAcroflrqero rroJrera rro ycoBeprtreHcrBoBaHnoft ueroAuxe
FRAT, Ant aBllapeftcos saroHul4Brtrr4xcfi AfI, no4rnepAr.rn BbrcoKrre 3natreHlrfi pr.rcKa rto [pfiqr.rHe
HeAocrarKoB B Mereoo6ecne.reul4u rIoJIgroB. Bce gro noATBepxAaer arTyanbHocrb Ha)nrHo-
rexnrE recKoft 3a\a'uu rroBbIIIreHIrt AocroBepHocru .4aHHBx paAr4o3onAr{poBaHr.rff aruocsepu,

+ ''{l--
r30t!
S'rro-'
H 1"S
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fipeAocraBnteMblx aBLIaIII{oHHIIM rloJlb3oBareJrrM B crrcreMe MereopoJrorurqecKofo o6ecne.reHr,rq
[oJreroB Bo3AyrrrHbrx cyAos rpax,qaHcKoit asuarJuu.

Oanoft vB y3noBBIx [pI{tIrIH AocraroqHo nrasroft AocroBepnocrlr nre:reoun$opMarlru{
sBIfeTct OTcyTcTBI4e B HaCTOsIqee BpeMt Ha ceTI4 paALIo3OHALtpoBaHr{fi POCrrEgpOnrem
KoMrIJIeKcHbrx rexuprqecKltx clrcreM, fio3BoJrrrorql{x o6ecue.rurb AocroBepHocrb Aarrubrx o
cocrojfiHlllI atnaoc(feprr s JIIo6rx ycloBr.rsx sKcrrJryararlvptvrB nro6oft noNrexosofi o6cranonre.

Bo nropoft rJraBe paspa6oran rexnraqecruft o6mar roumexcroft clrcreMrr
pa,quo3oHAllpoBaHr.s anraoc(feprr. Texnnqecxrafi o6rux MPJIK BA3 sKffoqaer B ce6s ocnosHrre
xapaKTepl{crllKllt, ypoBHrI I{ pexl4Mbr o6pa6offiu un$opuaqprvr, a raKxre crpyKTypy cr{creMbr
KoMrrJreKcnoft o6pa6orKr,r Aaurrbrx paAr.ro3oHAr.rpoBaHr{r arnroc(f eprr.

Ocnonnrnal{ rIpI{HIrI,IlaMI4 fiocrpoeuu.fi CP3 KT fiBrrrorcs: KoMrrJreKcnocrb r{ MoAyJrbHocrE
CI4CTEMbI.

flpuHqun KoM[tIeKcHocrLr 3axrroqaercs B coBMecrrroft o6pa6orre AaHHbx
paApIo3oHAI4poBaHI4t or CP3 PJI u CP3 CT r,r HMeer reoperurrecKyro 6asy, ocHoBaHHyro Ha
MapKoBcKoft reoprara oIIeHI{BaHr.Ix ctry:m;irwbrx npoqeccor (MTOCD. MeroArr MTOCII npu
pa:pa6ome anropl{rMoB rouuexcnoft o6pa6orxu zn(fopvraqr,ru (AKOI4) Bo MHofoM
o6yclonneHrr reM, rITo MapKoBcKlIe MeroAbI rro3BoJltrIor peilJrrr3oBarb olrrl,rMtulbHoe
KoMrIneKc{,IpoBaHI4e Ll3Mepzreneft Ha ypoBHe nepnravHofi o6pa6orxe ran(foprraaquu (o6pa6orr<a
paAl4ocr{rHalon), qro B I4Tofe o6ecne.rueaer BbrcoKyro rroMexoycroft.rl{socrr cr4creM, r4x
TOIIHOCTb LI Ha.4eXtHOCTb.

C rexnu.recxoft toqrpr 3penfifl, rIpvHII[[ KoMnJreKcHocrr{ Aonxen o6ecne.naBarb BbrcoKyro
TOqHOCTb, [OMeXOyCTOfi.rI4SOCrr r4 HaAeXHOCTb flepeAatru un$oprvraqlil]r oT paAr.ro3oHAa (P3) na
KoMrJIeKcHyto 6asonyro craHllldro cnexeHr4s (KBCC). flparrlrrecKalr peaJr?r3aqr,rs CP3 KT csssaHa
c ycraHoBxofi na P3 perpancnfiropa paAr,rocr.rrHanoB CPHC |JIOHACC/GPS, B rlerrnx rirx
nocneAyroqeft o6pa6orKLt B BbrtIIlIcJII{Tene KECC. Taruu o6pasona, ycraHoBra ua 6opr P3
perpaHcnqropa paAllocrIfHanoB CPHC |JIOHACCiGPS ro3BoJrr.rr rpoBoInrb perrreHr.re
HaBl4raUllonnoft sagaul{, T.e. 3a!:a'q.v ofipeAeneHr4fi KoopA]rnar P3, B Bbrrrr4cJr]rrene KBCC.

Ha puc. 3 npeAcrasnena crpyKrypHar cxeMa CP3 KT. B cocraB CP3 KT BxoAr4r
KoMnJIeKcHas. 6a3oeas craHIII{t crexeHr.rs (KECC) z P3. B cocras KECC BxoAfir: B9-rparrrr
paAlloKaHulnos PKl (403 Mfu) H PK2 (1680 Mfq); MoAynr.r BbrAeneHr4r crrfHaJroB reneMerpr{r,r
MBTI4 PKl u MBTI4 PK2; rr,ro4ynb repBr{rrnoft rouurercrofi o6pa6orrr.r un$oprvraqkrkr o
rlpocrpaHcrBeHHbD( KoopAEHar P3 (MIKOI4 IIK), o6ecneqrsarorqnft perreHlrr 3a4ar6
rloMexoycroftqunoro orpe'4eneHus fipocrpaucrBeHHbrx KoopAuHar P3; 6nox $opuuponanu-a
vrereouu(popMalllll4 (EOMI4), o6ecnequearorquft peilreuae 3aAaqr orpeAeneHr.rs napaMerpoB Berpa
u (popuIEpoBaHl{e srxoAuoft trrercoun(f opMarlrar.r (asponornuecnoft relerpavnrrr).

FI{ 1

403Mnq _.r
EII ?

- tr6SSil{FE

!{sleQ{[EgqFuErEta

PHcynor 3 - CrpyrcrypHan cxeMa CP3 KT
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Oco6ennocrsro cxeMbl sBrterc.rr ro, trro: KaHa.[ PKl o6ecne.rusaer flepeAaqy
peTpaHcnl{poBarlHbrx cI4fHaJIoB CPHC or P3. B KECC ocylqecrBJ5leTcfl rlepBr{.nrax o6pa6orya
perpar{cJrl'rpyeMbrx c}IrHarIoB CPHC I4 BbIIaqa r.ry e MIIKOI4 nK. Kpoue ororo, s MBTU1
lpol'I3BoAI4Tcs BblAeneHue UHSopMaIII{I4 o reMrreparype u oruocrdreJrbnofi sraxHocrr.r Bo3A)D(a ra
Bbrraqa ee e EOMI4; rauan PK2 o6ecuerllaBaer rrepeAarry na P3 3anpocgrD( cprrnaJroB or ApJIC u
orBerHbD( cI4rHar'IoB P3. KECC qpopI3Bo,{LIT nepBrrrtrryro o6pa6orxy orBergbD( cr.rrHaJroB P3 n nugauy
nx s M|IKOI'I lIK. MBTld2 ocyulecrBnter BblreneHIze uHQopna@Lr o reMneparype u olrocurenrnoft
BJIilKHOCTI,I I'I3 OTBCTHOIO CI;I|HAJIA P3 U SbIAA'IY EE B BOMI4.

O6re4aHenue CP3 PJI ra CP3 CT n e4.rHyro CP3 KT, rro cyrpr, ocyrqecrBrurercs B MIIKOI4IIK
u B@M?I. 3a4aueft MIIKOI4 IIK qnrqflcr rrepBr4rruar KoMrrneKcnax o6pa6orKa pa&rocumarroB rro
KaHarIaM PK1 r,r PK2 e ueJlrrx onpeAeneHlfl Koop4rHirr P3. B EOMI4 ro AaHlrbrM o rpocrpaHcrBeHHbx
KoopAlrHar P3 esrwlcrfrorcs HanpaBJIeHI-Ie v cKopocrb Berp4 npoucxo.u{T o6re4rzuenae rroJrfreH'bx
AaHHbx c IBMepeHI4TMLI reMneparlpbr u BrraKr{ocrr{ or MBTI'I Lr (fopuuponanrae erxo4rofi
a3ponorlrqecxofi relerpaMMbr.

C:roxnocrb I4 MHoroo6pasue B3ar4MocBrsefi rraeN4y gJreMeHTaMra CP3 KT, eo MHoroM
onpeAeJUIIor apxl,IreKrypy KECC. Ypoenu o6pa6orxu nn(foprr.laqnra e KECC AoDKHbr ytrrirbrBarb
9To pI 6rrrr pa-:4eJIeHbI Ha flepBl4trHrrft, nropu-nmrft u rperuqHrrfi yponuu. Yponnu o6pa6orru
un$oprraaqrar4 rrpeAcraBneHa Ha puc. 4.

flepnuuHrrfi yponens o6pa6orru, pe€urr43yercs e P3. OuroeHsrMa (fynxqu{Mr{ groro
ypoBHs flBrtercs (popnauponaHlae orBerHbrx paAr{ocr4fHanoB rro 3anpocaM APJIC tr
perpaHcnl4poBaHHblx paAl4ocl,IfHaroe CPHC I4 Ll3MepeHr.re reMrreparypbr 14 BJraxHocrr4.

OcHoeHrrN{I'T lpynrcqnruu BTopr.rtrHoro }poBHr o6pa6orra un(poprraquz rBJurrorcr:
repBl'IqHat KoMnJIeKcHan o6pa6orKa paAl4ocr{rHarroB CPHC u APJIC c qenbro orpeAeneHr4s
npocrpaHcrBeHHbrx KoopAI4Har P3; nu4eneHl,Ie AaHHbrx r43Mepenraft reuneparypbr H BrraxHocrrr,
rrepeAaBaeMbrx ro PKl u PK2.

@ynxqunrau rperl4r{Horo ypoBH.s o6pa6orru zn$oplraqura rBJlrrrorc.f,: Bbrqr4cJreHr.re
rlapaMerpoB Berpa; Sopvrvtpoeanne nrxoAnofi asponon4qecrofi TenerpaMMbr; r4H,{r,rKarlru lr
apxr4Br.rpoBaHr,re AaHHbx 3oHAr.rpoBaHr4r.

Pucy'nox 4 - YponHu o6pa6omz uri(foprr,rarluu n Cp3 KT
Ofirosurrr,I pexLIMoM pa6orbl CP3 KT flBrrercr pexr4M KoMrrJreKcHofi o6pa6orKu AaHHbrx

paAI4o3oHIupoBaHr4A. llpra nosnHKHoBeHI4I4 orKa3oB HJrlr cr,rJrbHbrx rroMexoBrrx Bo3.ueftcrs[sx Ha
CP3 KT KECC Aonxua o6ecuequnarb rlepexoA Ha pe3epBHLre pexr{rr,mr pa6orsr, a r4MeHHo: pexr.rM
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pa6oru uo un$opuaurrr or PKl; pexuu pa6omr uo unlpopuaqvu or pK2.
Bo nropoft rJraBe c(popuyrupoBaHbr ocuoBubre rexHr{rrecKue rpe6onauus rc CP3 KT.
Tperrn ruraBa flocBf,Iqeua pa:pa6orxe anropr4TMoB KoMrrJreKcnoft neperaquofi o6pa6ogu

un(poprraaqlm o rrpocrpaHcrBeuHoM rroJroxeHr{ra paAr{o3oHAa.
B paurax MTOCII BBI[oJIHeHa rlocrarroBKa 3aAarrra cr{HTe3a anrop}rrMos roranrexcHofi

nepnu'ilroft o6pa6otrra ran$opuaqrau o [pocrpaHcrBenHoM rroJroxeHr4r,r paArro3oHAa.
C(foprrlupoBaubl MareMarlaqecKl4e MoAenv fioJre3ubrx crarnaJroB r.r rroMex, nn$opuaqvoHHbD( rt
corlyrcrByrollll,Ix ilpoqeccoB. C yrerou clpopnruponarrHbrx MareMarr,rrrecKlrx rrloAelefi BeKTop
cocTof,Hr.rr, [oAJrexalqraft orleHueaHl4ro, r,IMeeT 8l4.tr:

--T f -- --Xt =Lxiyrz,Vr,VyrV",arrar,a"rep,epnrL@p,L,alor,6dl, (l)
:-

ryel x,yrz - fipocrpaHcrBeHHble Koop,4llHaru P3; Vr,V,V",e*,oy,a" - cocTaBr-srcrque cKopocrr.r 14

ycKopeHl'I:[ P3i Qp,Qpt - cn1v.taaia:nwit na6er $asu perpaHcnupoBar{Hofo cr4fHrrJra CPHC v cvrr*ura
APJIC; A,ato,Aaton - yxoA qacrorbr perpaHcnr,rpoBaHHofo curnaJra CPHC H curuffra APIIC; 5d -
flp}IparueHue AanbHocTr4.

Ypannenue, orrtcblBaroruee ALIHaMTdKy BeKTopa cocro.rrHlrr B BeKTopHo-Marpltwroft (popue,
I4MCET BI,I.U:

a
;x(/) = rx(r) + cu(r) + cN(r), x(ro ) = xo,
dt

.4., N(r) - BeKrop {opuupyrorqrax 6emx rayccoBcK}rx nyruoB; U(t) - BeKrop yrpaBrreHr.r n; B ,

C, G - ltocro-trHHble MaTpI,IIIEI fionHocrblo o[peAeJlteMbre BbrpaKeH]rsML{ MareMarlirrecKrlrMr,r
MO,[ensMu.

Cy6nerrop na6nroAenus perpaucnrrpoBaHHbrx crrrHaJroB

BoU) ra ua6ruoAeur{e or APJIC cocralJrrro BeKrop na6ruo4enrax:

e(r) = lru(r),€o,Q)]' .

Berrop (3) crxsan c BeKropoM cocrorHrl.f, (1) nrrpaxeur.reM:

d(/) = ID((/)+ N, (r) , g)
rle: H - I{3BecrHat rocrotHHas Marpr.rqa na6mogenras; N6 (r) - nenrop myr!{oB Ha6ruo,{enus.

B raqecrse Kplarepl4s onrvMI43aIILIH rlenecoo6pa.:no ucloJrr3oBarb Kpr.rrepraft lurr.rnurrlylra
alrocrepr{opHoro cpeAuero pucKa rrpr{ KBaAparn.nrofi (pynrqzr rrorepb :

x., (r) = x(r) 
' T"{J"(* ,*)o(t,x)a:(}, (5)

fAe: n(x-X) - KBaApar'"*an $ynrcqux rrorepb; B - 3a4aHHas

(2)

CPHC or Bcex Br.rrr.rMbrx HKA

(3)

"(x,x)= (I-x)'
Ireorpr4rlarerrbHo orrpeAeneHgair Marpr4rla; o(t,X)n nlt,XlEf ) - anocrepuopnarr rrrrornocrb

BepotrHocrl{ x(r); ei, ={s(e):ce(ro,r)} - peanu3arrus BeKropa na6mo4enux g(r) Ha

r.rHrepBirne r efto,tl; X(/) - orIeHKa BeKropa cocrosHr.rf,.

OnruuanrHiul oIIeHKa BeKTopa cocro-sHur x. (t) Moxer 6um saftAeHa Ha ocHoBaHr{r{

anocrepuopnoft rrrorHocrr{ Beporrnocrr.r o(t,Xo)= p(r,I*nl€Lr,€Lr,...,€,0r,€l),
yAoBnerBopxroq'efi ypaBHeHrrro Crparonoen.ra.

Anamasupyx MoAeJII{ paAl{oclarHanoe APJIC }r psrpaHcJtrrpoBaHHrre cunraJrbr CPHC Ha MaJrbD(
I'IHTepBiIrIax BpeMeHI{ Moxuo npufira K BbrBoAy, rrro Bo3Moxc{o [peAcraBneuue MoAeJM Berffopa
cocrofiHl'Irl B BIaAO Knasuc[f{afrnoro qpoqecca. Tlcnor*oBaur4e MoAeJr}r BeKTopa cocrofiHr.ur B Br{Ae
rrasraclyrafiHoro qpouecca TIo3BOJU{er o6ouroeaHHo nepefirn or nernmeftnoft cucreMbr
.urSQepenqrlanbHbD( ypannenafi K clacreMsJll{nefinsur ypannenufi c rocro.sHnrnrln ros$(purlr4eHfttIrar4.
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3ro orxpsreaer Bo3MoxHocrla aHarvrr4rrecKoro pe[reHr{r ypaBHeHr{fi Crparononra.ra. C yrerorr,r
cKa3aHHoro alocrepl{opHall rlnorHocrb Bepo.trTHocrr4 y.qoBnerBopfler ypaBneHr.ilo Crparononuua:

*rQxo)= o(txo){n(,,r{f (t,xot})-r"(,)}, (6)

I.IIE:

r (t, r {f (t, xo )} ) = N;' 
{zq o Q), 0 (t, r {f (t,xr )} ) -

- 
"0 

(,, r {f (t'*- )} )} * *;} {z I o, Q) s o, (t, \f (t,x* )} ) - t* (t, r {f (,,x)} )} =

= Fo(,,r{f (t,xr)}) + Fo,(t,r{f (t,xr)})

r* (t) = I (, u (t, r {f (t,x- )} ) * F o, (t, L {f 1,,xot} ) F (r, x) arto.

Pe[renue ypaBHeHr4r (6) zrvreer nu4:
o (t + T,Xo ) = Cro (to,Xo ) t

l'o*r'- / -( ^ tolT /. -( ", --,r, I
. '.*01 ! oo(,,r{f (t,x)})a'* I Fo,(t,r{f (t,x)\)ary,

ft, tn )
r4e: ct - HOpMpIpOBOTIHa{ TIOCTOSHHa{; tt - MOMeHT Haqara HaKorrneHl{fl cr4rHana; 7 - epeux
HAKOIIJIEHI'I' CPITHAJIA.

llpu ucnoJIb3oBaHI4H fayccoBcKoro npu6uaxenux arocrepr4opuoe pac[pereneHr4e
o (t +T ,Xo ) urlreer nul:

o(t+r,xo)=t{*-x.,n(ro)}, (s)

rae R(ro) - KoBapl{aqrloHHafl Marpr{qa arocrepr.ropHbx olru6or orlen}rBaHr{r KoMrroHeHT BeKTopa

cocTofiHr4r.

Marplrqa R(A) Moxer 6urr uo:ryqeua u3 ypaBHeHr4s:

,rirl urr(r,\f (r,x-)))l .,_ ,tr1rl aFn,(r,r{f (t,x-)})l 
,

/l a& lo'*)1atdr-rrL dxt J 4, d"n | (9)

-R-'(ro)[*, -*;]= o.

PacxlaArreax (9) B psA,Tefinopa B oKpecrnocrr;r roarKr.r Xi, 
" ) r.rrbrBaf, rrepBbre ABa rrneHa

pa3noxeHl4fl, [on]qLIM KBa3l{orlTl4rualrnrrft anfopr.rrM nepnNunoft xonanlexcnoft o6pa6orrr.r
perpaucnr.rpoBaHHbrx crzrHaJroB CPHC 14 cr.rfHruroB ApJIC :

X. (rolto*r)= xi + R(ro l/o*,)*

(7)

w
ax;

,r\t(t
axl"

I ur,,l-
L

an,(,

,g

\
,l

';)))l-l
r})l"

I
I

d" l,
I

,)

(10)

X
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ar*(t\t(t,x;)\
axl"

(11)

Oqenxa X. (/o*,) orpeAenserc{ BbrpaxeHr{eM:

X. (/o*, ) = QxrX* (ro l, ou)+ yU (ro ),
BxoAslqafi e (11) Marpl{qa anocrepr.ropHbrx BTopbrx rleuTpanbHbx MoMeHToB Broporo

rropqAKa R (rn*, ) orpeAeffercs BbrpilKeHlreM:

R(4.,) = @ro.R(16 lto.JaT, +Byy, (13)

r4e: Bpg =T xlT, T x - I43BecrHalI Marpl{qa Bo3MyrrleHr4ft, orpe4en AeMafl Ha ocHoBe Marpr.rrlbr

G; Y - I'I3BecrHaJ{ Marpl{qa ylpaBneHld.tr, olpe.uenseMzrr Ha ocnoBe Marpr4qbr C; exx
I4sBecruas (f yn4anaenr€urbHaq Marprrqa.

B xa-recree HaqaJlbHbrx suaqeHufi B Blrpaxeuuxx (12)v (13) prcronb3yercs orIeHKa BeKTopa
cocrotrHl'Is. X. (to lto*r) I{ Marp}Iqa arocrepr4opHbrx BTopbrx rleHTpanbHbx MoMeHToB BToporo

nopflAKa n(ro t twt), Koropble noJryueHrl Ha ocuoBaHrau na6nroAenufi s coorBercrBr.ru c (10) u
(1 1).

Brrpaxenux (10)-(13) npeAcraBfftor co6oft KBa3r.rorrrrruamnrrff anropr4rM rounnerqroft
nepnuunoft o6pa6orru un(popnraqxu o [pocrpaucrBeHHoM rronoxeHr4r.r P3. Ha ocHoBe
ronfreHHoro anropl'ITMa pa3pa6orana crpyKTypHa.r cxeMa MoAyns KoMnJreKcHoft nepnu.4rofi
o6pa6orrz ran$oprraaqun o npocrpaHcrBeHHbrx KoopArrHarax paArdo3oHAa (MlIKoI4 IIK).
Oco6ennocrrro MIIKOI4 nK fiBJUIerc{ HaJII,IvIie o6parnrrx [epeKpecrHbrx cBs3eft, roroprre n
ycnoBl4{x cloxnofi noMexoeoft o6crauonrr.t, KorAa BhrcoKa Bepo-srHocrb cpbrBa cJre}KeHr{r 3a
napaMerpaMl4, BpeMeHHoro fiporlaAaHr.rfi cr,rrHanoB vr. T.[., [o3BOr_sIOT 3iiMerHo rroBbrcr4Tb
AO CTOBepHO CT6 AaHHbIx palr4o3 OHAkrp oBaldvs.

B uerneprofi rJraBe I43noxeHbl paspa6orannue MeroAr4KH rr pe3ynbrarbr orIeHKr4
noMexoycrofi-rzeocrl4 LI ToqHocrl4 KBuBI4orITI4MaJIBHoro anropuTMa KoMrrJrexcnofi lepnuuHofi
o6pa6orxra an$opnraqvtur o rlpocrpaHcrBeHHoM nonoxreHr{r,r paAr{o3oHAa. Ha pr,rc.5 

-u 
puc.6

npI4BeAeHEI @arru'recxlae xapaxrepl4crllKlI noMexoycroftqveocru r.r rorrHocTr.r npu r43MeHeHlrH
nolrexonoff o6craHoexu n paftone 3oHAlrpoBaHr{s.

l{r{Jfi

fe, M

I {i*

t
,1,{i{il$"t}J l.ulH-i"r-l

$.
Ltrtig*1.r3

Pucynor 5 - (Darcrzqecrl{e xapaKTeplrcrlrKr{ rroMexoycroftqusocrra u rorrHocrr.r [pr4 r43MeHeHr.rr4
noMexosoft o6cranonrcr nrrs. CPHC

,,.*rf
+ll,l,ol

,']l

(r2)

q*- : L0

\ |JIOHAC=GFS+*"P$C
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Itlfi*

serFr

tr r){r

%: xs-'
APJIC

n : 4 {$ ti t*
Pucynor 6 - (Daxrprqecrl,Ie xaparTepncrriKr{ rroMexoycroftqIasocru r.r rorrHocrr.r [pu rBMeHeHr4r4

noMexoeoft o6cranoexpr nlrs. APJIC
Pesy.nrrarrr MorenllpoBalr4g. B IIenoM noKa3blBaror, rrro Bblr,rrpblrlr or KoMrrJreKcupoBarrr{.rl

na6lroAaercs rlpu MaJIBx oruolrreHr4f,x cr.rfHaJr ltny+n, T.e. B ycnoBr4rx Aeftcrsus nor,aix. .ftr
ruratHoft noN4exosofi o6cranosrv 3HatIeHIiIs CKO Ins. KoM[JreKcHoro vt He KoMrrJreKcHoro
BapLraHTa I'Iclonb3oBaHpu CP3 KT [paKTI,IqecKu coBrraAaror. Pacqemr rroKasaJrr{, qro Aff
gna.reHufi orgoureHfis curnar/nryu MeHee e, =10-5 B He KoMrrneKcHoM BaplrauTe
rIcrIoJIb3oBaHlIt MKOI4 Saxtuvecxl{ Hacryrlaer cpbrB cJre)Keur.rf, 3a paA}ro3oHAoM, rrero He
rporlcxoAl'Ir rIpI4 KoMrIJIeKcHoft o6pa6orKe paAr{ocrirHarroB APJIC (PK-2) u CPHC (PK-l). IIpu
I{c[oJr63oBaHI'I[ KoMrIJIeKcHbrx anropl{TMoB na6ruoAaercs Jurrrrb yxyArrreHr{e KaqecrBa
(fynxquonupoBaHllt MIIKOI4 nK (CKO ourra6rz orleHr4BaHr4.s Bbrcorbr rroA:beMa paAr.ro3oHAa
yBeJrrqr{Baercr rpr,rMepHo Ao 20 u).

flnx APJIC (PK-2) s mrarHoft uouexonoft o6cranosre 3HarreHr4fi CKO ans KoMrrJreKcHoro r
He KOMnJIeKCHO|O BApvaHTa I{CnOJIb3OBaHH.U OTII,FIaIOTC' Ha BeJILITMHy OKOIO 20 nA. fIO CpaBHeHLTIO
co cJloxHoit llts APJIC nonrexoeofi o6ctanoervr gra BeJrrarrr{Ha ne 6olrurax. Cyulecr:seHHrrft
BErl{rpblrrr or rIpI,IMeHeHLIq KoMlJreKcHrx anropr,rrMos Ha6nroAaetcx, xax r4 cneAoBaJlo oxl,IAarb,
rIpI4 yMeHbIrreHI4I4 gna'reHfift orHoIrIeHLIt curHa-n/ruyu Qpn. B He KoMrrJreKcHoM Bapr{auTe
yN(eHbrIeHI4e orHollre}lvfl, qw rrpr.rBoAr.rr K 3Haqr.rrenbHoMy pocry CKO onrra6rrn oqenraBaF|itrfl
Bblcorbl rloAbeMa paAlro3oHAa BnJrorb Ao cpbrBa cJrexeHr{r 3a paAr.ro3oHAoM. llpu ucnonb3oBaHr.ru
KoMTIJIeKCHbD( anropl{TMoB, npl{ IlrrarHoft nouexoeofi o6craHoBKe Anfl CPHC, na6moAaercr Jrr.rrrrb
yxyAlrleHve KarlecrBa (fynrcquonllpoBaHl,If, MilKOI,I lIK, npu erona CKO ourn6ru orleHr4BaHrat
Bbrcorbr rroAbeMa paAr4o3ouAa yBenr4qr4Baercr ao 20 u.

Tarcuu o6pasou, racndnrgosan[e anropxTMoB KoMrrnexcnoft uepnra.nroft o6pa6oryra
paAllocurHanoB APJIC kr CPHC no3BoJl-ter o6ecne.rum s ycnoBr{rx cnoxnoft noNrexoeoft
o6cranoexl4 pelrreHFe 3aAaqLI HaAexHoro corrpoBoxrAonnfl pa1pro3oHAa. 3ro o6crofiTeJrbcrBo
sBrtercs cyqecrBeHHblM $axropoir,r [oBbrrrreHr4{ rroMexoycrofiqunocrfi sceft crrcreMbr
paAI'Io3oHIHpoBaHlIq aruoc$eprr v Bo3Mo)nHocrr,r ee [pr4MeueHrrf B ycnoBr.rqx cnoxnoft
noN4exoeoff o6cranosrl.I, KaK npI,I nos4eficrBl,IkT ecrecrBeHHbx, TaK Ir, Bo3MoxrHo, I4cKyccrBegg6rx
paAr{orroMex.

B uemeprofi fJIaBe rlpoBeAeHa oIIeHKa cre[eHr4 Kpr,rrr.rqHocrv KBa3r4orrrr.rMaJrbHoro
aJIfopI4TMa KoMrIJIeKcHoft uepnra'+roft o6pa6orru IIn(fopMarlulr o npocrpaHcrBeHgoM noJrolr(eHr4rf
paAplo3oHAa K orKJIoHeHLIrc [apaMerpor uogeleft orleur4BaeMbrx rrpoqeccoB or pacqerHbrx
gnaqeHlaft. Ilpone4ennrrft anaruag creneHll KpI4Tr4rrHocrH MIIKOI4 IIK K r{3MeHeHr.rro [apaMerpoB
ir.roAeneft [one3Hbrx ctrfHaJroB ra uo4elefi nn$opuaqrroHHbrx r{ cory/TcrByroqux fipoqeccoB
IIoKa3aJI, qro orKroHeHl{t flapaMerpoB oTr{x uoAeneft or pacqerHbrx 3HaqeHufi ne [pr{BoArr K
cylqecrBeHHoMy )xyAIIreHuIo KaqecrBa orleHr4BaHr{fi KoMnoHeHT BeKTopa cocrosnr.rs. 3ro e1qe pait
rIoATBep)KAaer AocrollHcrBa KoMrIJIeKcHoft nepnuunoff o6pa6orrz un$opMarlufi 14 Bo3MoxHocrE
fipaKTl'Iqecrofi peanusaUrll4 KoMrlnerccnofi cr{creMbr paAr{o3oHAnpoBa}rrdr.

Kporrae oTofo, B qerBeproft ruar'e fipeAcraBnenbr peKoMeHAarluu no pa3Merrlegr{ro 14

rrpr.rMeHeHuro CP3 KT.

ttt. '**'*'"**%'
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OCHOBHbIE PE3YJIbTATbI PABOTbI
B 4raccepraqraonnofi pa6ore [peAcraBneHo pemenlre aKTyanruoft, ntrerorqefi B4;KHoe

3HaqeHI'Ie Ant Bo3AyruHofo rpaHcnopra Poccuftcrofi (De4eparl[]r HafrHo-TexHr4rrecrofi 3aAaqu
noBbIIIreHlIf AocroBepHocrla AaHHbx paAr.ro3ouAr.rpoBaHris arrrtoc(feprr, fipeAocraBnreMbrx
aBI{auI4oHHbIM [oJrb3oBareJltM B c]rcreMe Mereoponot[qecKoro o6ecne.reHr,rs flofleroB Bo3AyrlHbrx
cyAoB rpaxAancK ofi. aenaryuu.

Peruenze HayllHo-Texnuqecrofi 3aRarrv onr{panocb Ha npore4ennrrfi aBTopoM Lr

rlpeAcraBnennrrft n pa6ore upo6lerrlnrrft, anaxus cocro.trHr4r Mereoponorr4rrecKoro o6ecne.renr.rs
rIoJIeroB I{ cocrogHl{s aSponon4.recxofi cerra PocrlrApoMera, rro3BoJlr4Brrrufi sHfinl.rrb cneAyroque
npoTlrBopeqprJr:

- flporl,IBopeque [paKTuqecKoro xapaKTepa Mex.qy rpe6onaHurnrra K KatrecrBy
agponaBurallrlouHoro Id MereopoJroruqecKoro o6ecneqeHufi, rrporBlrsroqeec.E B neo6xo4rauocrrE
o6ecneqenfis gKl4rlaxefi BC, Al{cflerriepon VBI ]r aBr{arl[oHHoro [epconana, ilpoBoArrrlero
noAroroBKy BC K fioJlery, neo6xoArauoft lrereoun(fopuaquefi na Bcex 9Ta[ax roJrera BC er

AocroBepHocrbro Mereoponorzqecxoft un$opuaquu, flpeAocraBrseNroft aBuarIr4oHH6MrI
Mereocny)K6arr,m;

- rlporuBopew{e HafrHoro xapaKTepa MexAy ueo6xoAuvrocrbro [oBbrmeHr4s
AocroBepupcrl{ AaHHbrx pa,ql{o3oHAr.rpoBaHr4r rryreM KoMnJrexcnoft o6pa6orKr4 Mereor{n$opuaquu
Ha )?oBHe o6pa6orxu paAI{ocI4rHaJIoB rI orcyrcrBaeM anropr,rrMoB KoMfiuexcnofi nepnraunoft
o6pa6omra nereoranSopMarlrar.r.

B p*yrllTare perueHlls Halnruo-Texuzqecroft saraqv 6rnra rroJrf{eHbr cneAyrorqr4e
ocHoBHbre p*ynbTaTbr r.r BbrBoAbr:

1. llpone4eH aHarII,I3 cylqecrBlrolrlt4x r{ [epcrreKTr4BHbrx MeroAoB paAr4o3oHAr.rpoBarr[t
arrr,roclpeprr, Ha ocHoBaHI,II4 Koroporo ycraHoBJreHa crefreHb Brr.rsHr,rs AaHHbrx paAr{o3oHALrpoBaHns
na 6egonacHocrb r{ perynqpHocrb rroneroB Bo3Aymubx cyloB.

PaAIaosoH,uLIpoBaHI,Ie arrr,roc$epsr, o6tagas uarcrauaruHoft BcgrroroAHocrbro, srrcoroft
paspeuaroqeft cuoco6nocrrrc v un$oprr.raruBHocrbro, He BcerAa o6laAaer rpe6yeryroft
.4ocroBepuocrblo rroJrfraeMsrx MereoAauHbrx o cocro{Hr{rr rporroc$eprr ra nzxneft crparoc(fepbr, a
B pfiAe cnfraeB or.uenbuble AaHHbIe paAr{o3oHAupoBanr.rs Moryr 6rrm ne nprreMneMbr Ant
paspa6orxu KaqecrBeHubrx r4 AocroBepubrx Mereofipof Ho3oB.

flpuuuna Kpoerc.u B ToM, rITo coBpeMeHHbre crrcreMbr paAr4o3oHArrpoBalLrfi (MAPn-A(T) n
BEKTOP-M r{ Ap.), oKcnnyarr{pyeMbre Ha rpponoru.recroft ceru PocrnApoMera, o6nalaror prAonr
HeAOCTaTKOB, OCHOBHbTMI{ I{3 KOTOpbD( rBJrrroTc.rr: rroTepfi .qaHHbrx paAr{o3oHAr.rpoBaHr{fi }B-3a
cpbIBoB cJlexenlat 3a paAI,ro3oHAoM \r Hrr3Kar noMexoycroft.{usocru. Cucreurr
paA[o3oHA]IpoBaHI{t CrryTH}IKOBOTO Tr.r[a rroKa He rBJr{roTcr MaccoBbrM r.r He Moryr KopeHHbrM
o6pasorr,r I,I3MeHlITb s noroxzieJrbr{oM HarrpaBneHvtr ckrryar\r4ro B aSporofuqecKoM 3ouAr4poBalvrtr
arnroc(fepsr. Kporr,re 3Tofo, c[yrHI{KoBbIe crrcreMbr raKxe o6naAaro AocrarotrHo ur.lgrcoft
noMexoycroft .rr4no ctrrro.

Kopenirrnr,r o6pasou ynyqrrl4Tb KaqecrBo @ylmqraonprpoBaHlr{ c}rcreM paAr{o3oHAnpoBaulrt
MoxHo BbIIIoJIHLIB I,Ix I4HTerpaIII4Io Ha 6ase coBpeMeHHbrx reopzfi KoMrureKcHpoBaHr4fi
un(fopuauura.

2. TeoperuqecKr parpa6orana a o6ocsoBana crpyKTypa fiepcneKTr.renoft xor,runercHoft
cucreMbl paALIo3oHAI4poBaHlIt aruoc$epu. Ee ouu.rr4TeJrbHbrMr4 oco6ennocTrMr{ fiBrrroTcs:

- ycraHoBKa na 6opr pa,4[Io3oHAa perpaHcnrropa HaBr.rrarluoHHhrx cr.rrHaJroB CPHC
|JIOHACC/GPS, B IIeffx Lrx nocre.4yroulefi o6pa6orru B HaBvfaquonHoM Bbrrrr4cJrr{TeJre
KoMrIJIeKcHoft 6asosofi cranquu cJlexeur4r. Tarculr o6pasou, pemeHr,re HaBnrarluounofi saAaqu
rlepeHocHTcx c 6opra paAuo3onAa B BbrtllrcJrr;rreJrb KoMrrJreKcgoft 6agosoft crar{qrur cnexeHlrr;

- nocrpoenHhre Ha ocuoBe MapKoBcKoft reoprm KoMnJreKcr,rpoBaHrrur r.rn$opuaqrar{ aJrropr.rrMbr
rouulerGroft nepeu'nroft o6pa6or:xu c!rcHaJroB CPHC |JIOHACC/GPS, perpaucJrr4poBaHr{brx
pa,4[Io3oHAOM COBMeCTHO C AaHHbIMI{ O npOCTpaHCTBeHHbX KOOpAraHarax paAfio3oHAa, rroJrrreHHbrMr.r
a3ponoil4qecrofr paAvonoKauraoHHoft craHrlraeft .

3aga'ra cLIHTe3a anropI,ITMoB KoMrtrexcnofi nepeu.trofi o6pa6orru crrrHaJroB CPHC
|JIOHACC/GPS peruanacb B HHrepecax:
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- yN[eHbIrreHLIt BepotrHocrl,I cpbrBa [pr{ cnexeutrvr 3a paArdo3oHAoM B arMoc$epe;
- o6ecneqeHlafi rloMexoycrofiullBocrl4 crrcreMbr pagr4o3oH.qr.rpoBan[s npra ee pa6ore r

ycJloBllflx cloxnoft noMexoeofi o6cranosxv kr npv Miurbrx orHorrreHlrrx cranran/urry Ha Bxo.uax
lpr.reMnbrx ycrpoft cre 6asoeofi craHrlr.ru cne)KeHrdr ;

- o6ecne'reHlls rpe6yelroft ToqHocrl4 onpereneulrfi npocrpaHcrBeHnbrx KoopAlrHar
paAr4o3oHAa.

Bce cKa3aHuoe [o3BoJUIer [oBblclrrb AocroBepHocrb AaHHbrx paAr{o3oHAr.rpoBaur4r B
I,IHTepecax uereoo6ecneqeHl{s [oJIeroB Bo3AyrrrHbrx cyAoB rpax,qaHcKofi anuaquu.

3. Mero4onr LIMLITaIITIoHHoTo MoAenr4poBaHlrs B coorBercrBr{r{ c pa:pa6orannoft
IrteroIraxoft npoBeAeH pacqer fioreHlll4anbHblx xapaKTepr,rcr]rK TorrHocrra lr noMexoycrofiqzsocru
KoMnneKcHoft cracreurr paAr,ro3oHAr4poBaur{t.

Pesyrrrrarbr pacqeroB rro3BoJrlror yrBepxAarl, nro B ycnoBr,nrx HopMaJrbHoft nonrexosoft
o6ctanosKu ans CPHC u APJIC Bbrr{fpr-Trrra or KoMrrJreKcrrpoBaur.rr rro rorrHocrr4 onpeAeneuuJ{
Bblcorbl I{ cKopocrll noAbeMa pa,{pro3oHAa rrparTr4rrecKu Her. B ycnonu.o< cnoxaroft noiuexosoft
o6cranogKl,I Bbll{rpr-rlrr oT KoMIrJIeKcI4)oBaHr,ryI cTaHoBIaTcr agb11a. Yctarroeusmeecfi 3Haqenue CKO
onnE6ru oueHzBanr.rr Bbrcorbr rroAbeMa paAr,ro3oHAaTrprr gc = 10-a yBeJrrurrBaerc{ [pr.rMepHo v2,5
pa3apr cocraBJlter 2,5 tvr, afiprr Qc = 10-s - )tseJrurrrBaercfi.rrpr.rMepHo n 3 pasa H cocraBJrrer orono 3
rrr. llpu srqu APJIC pa6oraer B mrarHoM pex{r.rMe (epr, = 10). B He KoMrrreKcHoM Bapragre pa6orrr
cl4creMbl, T.e. IIpu orcytcrBrll{ curHaJIoB CPHC, ycranoBr{Brrreecr 3uarreHue CKO orun6rn
oIIeHIIBaHI,ITI Bblcorbr rroAbeMa paAr{o3oHlanpv ec : 10-a cocraBJ5rer 20 w, a.4rur qc = 10-5 - 35 rra.

B ne KoMITJIeKcHoM pe)KI{Me vcrroJrr3oBarrr4rr APJIC ycrar{oBr.rBrrreecr 3Haqenve CKO ouna6ru
orleHrrBanrarr Bbrcorbr rroAbeMa pal[4o3orr.qa cocraBJrqer 70 na (anx Qp, = 1) u or<ono 20 rra (qo, _ 10).

4. Pe:ylrramr pacqeTa $ar<ru.recnu Aocrlrxrr.rMbrx xaparTepr.rcrr.rK Torfirocrra vr

rroMexoycrofiqfisocru cr4creMbr paAr{o3oHAr,rpoBaHr4f rroATBepxAaror BbrBoA o nper4MyrrlecrBe
xonaunexcnoft o6pa6orxu uH$opuaquu B ycnoBprrx cloxnofi Lr yxygrueHHofi norrlexosofi
o6cranosrra n parlone [poBsAeults paA[o3 ouAr.rpoBaur{r.

Pacqetrr rIoKa3aJIH, qro AJLI gnaqenprfi orHorrreu]r{ curnan/ruylt MeHee gc = 10-5 B
HeKoMlJIeKcHoM BapI{aHTe cllcrenart $axtuqecKu Hacrynaer cpbrB. crexeHr{s 3a paAr{o3oHAoM,
rlero He rlpollcxoAplr rpE rorr,rnner<clrofi o6pa6orr<e pa"UEocrdrHanos APJIC v CPHC. llp"
I{cnoJIb3oBaHI'Iu KoMIrJIeKcHbrx anropl{TMoB naorroAaercs Jrr{rrr6 }D(yAmeHr{e KaqecrBa
lpymqnouupoBaHlls cl{creMbl paAlao3oHAr{poBarrur (CKO onru6rra orleHrrBaHrdr Bbrcorbr rroAbeMa
paAplo3oHAa yBenLFIlIBaeTct IIpI4MepHo .qo 20 M).

5. Oqenxa crerleHl{ KpI4TLIuHocrLI cr{HTe3r.rpoBaHHbrx anropvrMoB [epBr.rrrnoft xorrrnrexcnoft
o6pa6otr<u rnnQopnaaqlEz o fipocrpaucrBenHoM rroJrox{eur.ru paAr{o3ouAa K orKJroueHr.rro
IlapaMerpon nroAeneft oIIeHHB4eMbrx npoqeccoB or pacqerHbrx sHaqeHuft [o3Bor-fier yrBepxAarb,
rITo oTKJIoHeHI4s rlapaMeTpoB 9TLIX iraoAeleft oT pacrleTHbrx sHaqeHuft He npIdBoA{T K
cyqecrBeHHoMy yxyAIrIeHI{Io KaqecrBa AaHHEx paAr4o3onAupoBaHr,rs. 3ro erqe pa3 rro.qrBepxAaer
Aocrol4Hcrna roun:texcnofi o6pa6ornu raH(fopnraqr4r4 r.r Bo3Mo)ruocrb npaKTrrqecxoft peanu3arlrru
KoMrrJreKcHbx cricreM paAv o3ouAr{poBaHus arrr,roc(pepu.

6. Brrserei{Hrre B xoAe IaccreAosag[fi Aocror4HcrBa rounnercuofi cr{creMbr
pa,4I{o3oHAI'IpoBaHLIrI no3BoruIlor o6ecne.nam AocroBepHocrb npe4ocrarnxeruofi aBr.raq}roHHbrM
rIoJrb3oBareJUIM Mereol4H(poplurar$u lI, TeM c€IMbrM, rroBbrclrrb KaqecrBo rrlgreoo6ecneqeHl,Ir noJreroB.

Pesylrrartr pa6oru raKxe no3BoJlfiror:
- I4cloJlb3oBarb KoMnneKcHyro cr{creMy paA?ro3oHAr4poBarrr{r arnaoc(feprr Ans

Mo.qepur,r3arlr4r{ asponorurqecxoft ceru Pocru.qpoMera;
- rlcnoJlb3oBarb AaHHbIe KoMrIJIeKcnofi cr,IcteMbr paAfio3oHAr{poBaHr4s KaK sraJroHHbre IIpu

BannAaUIlLI AaHHErx Apyrfix rasuepureneft MereonapaMerpoB aruoc(fepsr, npexAe Bcero,
paAI4onoKaIIIaoHHbD( MereoponorfiqecKr4x KoMrrJreKcoB, Mr.rKpoBoJrHoBbrx npo(funenaepoe,
na3epHBrx MeTeoponorl{rrecKl,Ix ctIcTeM.

ocHoBHbIE PE3yJIbTATbI AI4CCEPT AIJVtrt OITyBJII{KOBAHbI
B CnEAyroqr4x PABOTAX
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