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AKTYaJIbHOCTh HAYYHO-KBaTH(PUKANMOHHOH padoTsl (HKP).

Bnusinue MeTeoposornyeckux ycioBuid Ha OezomacHOCTh mosetoB BC ouenb
BEJIMKO. AHaW3 aBUAIMOHHBIX ITPOUCIIECTBUN MO cTatucTHYecKuM JaHHbIM ICAQO 3a
nocjaeAHue 25 JIeT BbISIBUJ HETaTUBHYIO POJIb "BIUSHUS HEOIArONpUATHBIX BHEITHUX
ycJioBUi'" Ha 6€30MMacCHOCTh MOJIETOB, 107151 KoToporo coctapisieT 20%, a B 30% mgaHHbIC
MPUYMHBI CTAIM KOCBEHHBIMH WJIM COMyTCTBYIoMMHU. [Ipudem, Hanbosee onacHbIMU
SIBJICHUSIMU TIOTOJIbI MIPU TIOJIETE 110 MAPIIPYTY SIBJISAIOTCS CUJIbHBIC JINBHEBBIC OCAJIKH,
rpo30Basi JESATENbHOCTb, Tpajl U TYpOYJIEHTHOCTb, CBA3aHHBIE C KOHBEKTUBHOMU
00JJAYHOCTHIO.

Takum o0pa3oM, JOCTOBEpHAsl IUCTAHIMOHHAs KiacCU(UKALUS OMACHBIX
METEOSBJICHUI: JINBHEBBIX OCAJIKOB, TPO3 U FPaj, COPOBOKIAIOIINX KYyUYEBO-T0KIECBbIE
oOyilaka, SIBJISIIOTCS OJHOM M3 TPUOPUTETHBIX 3a7ay, pEIIaeMbIX Ha3eMHBIMU
Meteoposiorudeckumu PJIC.

CymiecTByromue  METOAbl  KJIacCUPUKAlMA  JaHHBIX  METCOSIBICHHIMA
paspaboranbl Pocl'uapoMerom P® u ocHOBaHBI Ha aHaluU3e pacCHpPEaCIICHUS
OTPaXKa€MOCTH METEO0OBEKTOB I10 BBICOTAM C YU€TOM I'pajiueHTa Temneparyp. Jlanaoie
METOJIbl HE YUYUTHIBAIOT BETPOBBIC XaPaKTEPUCTUKU (BEKTOPHOE IOJIE€ CKOPOCTEH,
TypOyJE€HTHOCTh), OO0Jadaromue BBHICOKOW HH(DOPMATUBHOCTBIO B YCIOBHSAX
KOHBEKTUBHON OOJAQYHOCTH U JIOCTYMHOCTBIO JJiIi HU3MEPEHUS] COBPEMEHHBIMU
mereoponornyeckumu PJIC tnnma MPJIK b3 «MOHOKIIB», KOTOpPBIE BBIIOJIHSIIOT
CIEAYIOIINE aKTyaJIbHbIC 3aJa4M:

1. TloBblieHre ypOBHSI aBUALIMOHHOIN 0€30MACHOCTH MOJIETOB MOCPEICTBOM
HCTIOJIb30BaHUS aBTOMATU3UPOBAHHOTO KJ1accuukaTopa MTOBBIIIIEHHOM
JOCTOBEPHOCTH;

2. TloBbImeHue onmpaBAbIBAEMOCTH KIIACCU(DUKAITUN OMTACHBIX METCOSIBIICHHM,
CBSI3aHHBIX C KOHBEKTHUBHOM 00Ja4HOCTHIO, B JIETHUN TIEPHO/I.

3. VYder BeTPOBBIX XapaKTEPUCTUK  OTPAKEHHBIX CUTHAJIOB  TIPH
pacrio3HaBaHus onacHeIX siBieHU B MeTeoPJIC Ha andaBute «1mBeHb - rpo3a - rpaay.

4. ABromaTuzanus MpOIECCOB cOOpa M ydeTa CTAaTUCTUYECKUX TAHHBIX MPH

kiaccudxanuu onacHbix siBaeHu B MeTeoPJIC Ha andaBute «JIMBEHB - IpO3a - FPaj».



Kpome Toro, B Hayke HEIOCTAaTOYHO pa3padOTaHbl BOIPOCHI, CBA3AHHBIE C
BHEJPEHUEM METOJOB KJIaCCHU(PHUKAIIUN OMACHBIX METEOSBICHUN IMBEHb-TPO3a-TPa»
B JIETHU MEPUOJ] C YUETOM BETPOBBIX XapaKTEPUCTUK OTPAKEHHBIX CUTHAJIOB.

B pesynbrare CIOXUBIIEWCS CUTyallMd MOKHO BBIIACIUTH CIEAYIOIINE
OCHOBHBIE MTPOOJIEMBI:

- OTCYTCTByeT oOecrneueHue Oe3zonmacHOCTH mozieToB mpu nojere BC B
KOHBEKTHBHOM 00JIaYHOCTH;

- OTCYTCTBYIOT METOJMKHU y4€Ta BETPOBBIX XapaKTEPUCTUK aTMOC(epbl IpH
KJIacCU(UKALIMU OMACHBIX METEOSABICHUN «JIMBEHB-TPO3a-TPA»;

- OTCYTCTBYIOT CpEACTBAa  BHEAPEHUS B  ammaparypy  METOOUK
ABTOMATU3UPOBAHHON  KJIACCHU(UKAIIMK OMACHBIX METEOSBJICHUM TMOBBIIICHHON
JOCTOBEPHOCTH.

B HKP nns paspenieHrs yKa3aHHBIX NMPOTUBOPEUYUHN PEIIACTCS aAKTYyaJbHAsl
HAYYHO-TEXHUYECKas 3aJaya pa3palOTKh METO/Ja W aJIrOPUTMOB OIICHUBAHUS
ONACHBIX METEOSIBJICHUN C YYETOM BETPOBBIX XapaKTEPUCTUK B HazeMHbIX MPJIK B3.

O0bexkTOM HCCIen0BaHMS SBISIOTCS KpuTepun kinaccudukamuun OMS KJ1O B
METEOPOJIOTUYECKOM PATUOIOKAITMOHHOM KOMILIEKCE OJIM>KHEN 30HBI.

IIpenmer mcciaenoBaHusi — pa3paboOTKa METOJAOB U alTOPUTMOB
KJaccu(UKAIMU OMACHBIX METEOSIBICHUHN <JIMBEHBb-TPO3a-Tpaa» B JETHUN TEpHUO] B
MPJIK B3.

Heabio padoThl sBIseTCS pazpaboTKa METOIOB U aJITOPUTMOB Kilaccu(pUKaIu
OTIACHBIX METEOSIBJIEHNHN «JIMBEHb-TPO3a-TPa/1» MOBBIIEHHON JOCTOBEPHOCTH B JIETHUN
Mepuol B  METEOPOJIOTMYECKOM  PAJAMOJOKAMOHHOM  KOMIUIEKCE  OJIMKHEH
a’poapomuoit 3oubpl (MPJIK B3) ¢ yyeTom BETpOBBIX XapaKTEPUCTUK OTPAKEHHBIX
CUTHAJIOB.

IlocraBiieHHas weJdb [JOCTHraercsl pelleHHeM CAeAYIUUX OCHOBHBIX
3a1ay:

1. MHccnegoBanme  COBpEeMEHHBIX  TpeOOBaHMHW K  JIOCTOBEPHOCTHU

KHaCCH(bHKaHHH OITaCHBIX I aBHallMH MGTCOHBHGHHﬁ;



2. Ananu3 uHGOPMATUBHOCTH BETPOBBIX XapaKTEPUCTHK B HHTEpecax
KJIACCUBMKALIMW METEOSIBJIEHUH «JIMBEHb-TPO3a-TPay;

3. Pazpaborka Meroma kiaccu(pUKAIMU OMACHBIX METEOSBICHUMN <JIUBEHbB-
rpo3a-Tpaji» B JICTHUN EPUO/I U AITOPUTMOB, ero peanusyromux B MPJIK B3, ¢ yuetom
OTpa)kaTeJIbHBIX U TYPOYJICHTHBIX XapaKTEPUCTUK aTMOC(hepHI;

4. Pa3paboTka peKOMEHJAIMN IO MPAKTHUYECKOW peam3ali aaropuTMOB
KJIacCU(UKALMU OMAcCHBIX METEOSIBICHUA C YYE€TOM BETPOBBIX XapaKTEPUCTHUK
aTMocdephl.

Metoab! ucciienoBanus. [loctaBneHHbIe 3a1a4M PEIIAIOTCS € UCTIOJIB30BAHUEM
METOJOB TEOPUU BEPOATHOCTEM M  MATEMaTHYECKOW CTATUCTUKH, METOAOB
CTaTUCTUYECKUX PELIEHUI, METOJI0OB TEOPUN METEOPOJIOTUYECKON PaINOIOKALINH.

Hay4ynasi HOBU3Ha padOThI COCTOMT B TOM, YTO B Hel BIiepBbIe:

1. HWccnenoBanbl  coBpeMEHHble  TpeOOBaHMs,  INPEABABIAEMbIE K
JOCTOBEPHOCTH KJIacCU(UKAIIMK OMACHBIX JUIsl aBUALIUKA METEOSIBIICHUN

2. IlpoBemen ananmu3 WHGOPMATUBHOCTH BETPOBBIX XapPaKTEPUCTUK B
MHTepecax KiacCu(UKalUU METEOSBIICHUHN «JIMBEHb-TPO3a-TPaly;

3. Pa3pabotanbl MeTOABI W  ANTOPUTMBI  KJIACCH(PHUKAIMU  OMACHBIX
METEOSBICHUN «IMBEHb-TPO3a-rpal» MOBbIIEHHOW nocroBepHoctn B MPJIK B3 B
JIETHUH NEPHUOJ C YYETOM BETPOBBIX XapaKTEPUCTUK OTPA’KEHHBIX CUTHAJIOB.

4. Pa3paboTaHbl peKOMEHJALMH [0 MPAKTUUECKON peaan3alunu alropuTMOB
KJacCU(PUKAIMU ONAacCHBbIX METEOSIBICHUH C YYE€TOM BETPOBBIX XapaKTEPUCTUK
aTMoc(dephl.

IpakTnueckas 3Haunmocts HKP cocrout B cienywomem:

1.  OTKOPpPEKTUPOBAHHBIM KpPUTEPHU MO3BOJIUT CYIIECTBEHHO IOBBICUTH
OMpaBJIbIBAEMOCTh  KJIACCU(PHUKALUMKA  OMACHBIX METEOSIBIIEHUHM, CBSA3aHHBIX C
KOHBEKTHUBHOI 00JIAYHOCTHIO, B JICTHUN ITEPUOI.

2. Buenpenne pesynpraroB HKP B pa3pabGoTky cyuliecTBymOmHX U
NEPCHEKTUBHBIX METEOPOJIOTUYECKUX PAJAUOJIOKAIIMOHHBIX KOMIUIEKCOB ONMKHEN
adpPOJPOMHOM 30HBI IIO3BOJIUT IIOBBICUTH CHUTYAaIlMOHHYK) OCBEIOMJIEHHOCTH O

METEOPOJIOTUYECKO OOCTaHOBKE C Ky4eBO-JOXKICBOH OOJaYHOCTHIO HA MapIpyTe



MOJIETA U MPU COBEPLUEHUHU B3JIETA U MOCAAKU JUISl SKUIAXEH BO3AYLIHBIX CYJOB U
JUCIIETYEPOB YNPABICHUS BO3AYIIHBIM JBI)KEHHEM, M TEM CaMbIM OOECHeUuTh
3aJlaHHbIN YPOBEHb O€30MACHOCTH MOJIETOB B pailoHE a’3popoMa.

3. Pa3paboranHbie METOI M AJITOPUTM KJIACCU(PUKAIIMHM C YUETOM BETPOBBIX
XapaKTEPUCTUK OTPAKEHHBIX CUTHAJIOB TOBBICAT JOCTOBEPHOCTh pACIO3HABaHUS
onacHbIX siBJIeHUN B MeTeoPJIC Ha andaBute «JIMBEHDb - Ipo3a - Tpaj.

Hayuynast 3HaumMocTh paboOThl 3akiioyaeTcss B pa3paboTke Merona U
QITOPUTMOB OIICHUBAHMSI OMACHBIX METEOPOJOTHYECKUX SIBICHUM, IMO3BOJISIOIMINX
MIPOBOJIUTH HCCIEAOBAHUS MOUIHBIX KY4Y€BO-AOXKIEBBIX OOJAKOB M COIYTCTBYIOIIMX
OMACHBIX SIBJIEHUN MOTOJbI (JJUBHEBBIE OCAJKH, I'PO3a, Ipajl, UIKBAJ, CMEPY), U3y4YaTh
TypOyJIGHTHOCTh B YCIOBHUSAX PA3UYHBIX CHHONTHUYECKUX CHUTYalMi, MECTHBIX
0COOEHHOCTEN U HUPKYISIUH.

Ha 3ammTy BBIHOCSTCH TEOPETUYECKOE U HKCIEPUMEHTaIbHOE 00OCHOBAHUE
I€JIECOO0PA3HOCTH  UCHOJB30BAaHUSI BETPOBBIX XapAKTEPUCTUK aTMoc(epbl MpU
KJIACCU(PMKALMKA OMACHBIX METEOSABICHHN Ky4eBO-I0K/IE€BOM OOJAYHOCTH <«JIMBEHb-
rpo3a-rpam

OcHoBuble nonioxkeHus: HKP nokmageiBanucs m obcyxaanuce Ha: XXXIII
BcepoccuiickoM cuMiioznyMe «PaanoloKallMOHHOE HCCIIEJOBAaHUE MPUPOIHBIX CPEM
(r. Cankr-IletepOypr, 2023 r.); XIX, XX, XXI Beepoccuiickoit HTK «Hayunbie urenus
o aBuanuu, nocpsmeénneie namatu H.E. JKykoBckoro», MexayHapoaHOW HaydHO-
TeXHUYeCKoW KoH(pepeHumu, mocpsiieHHon 100-meTrnio oTedecTBEeHHON IpakIaHCKOMN
aBuanmu «['paxknaHckasi aBuanys Ha COBPEMEHHOM 3Tare pa3BUTUSL HAYKH, TEXHUKHU U
obmectBa» (r. Mocksa, 2023 r1.), VIII npaktuueckom cemunHape «be3zonacHocTh
noJyieToB. be3omacHocTs TommBoobOecneuenus» (r. MockBa, 2025 r.), a Takke Ha
MHOTHUX JAPYTUX MEPONPHUATHUSIX.

[To marepuanam HKP ony6nukoBano 19 pabor.

PaboTa cocTouT 13 BBEACHUS, YETHIPEX Pa3/IeIOB, 3aKIIOUEHUSI.

B nepBom pasnene pad6orbl «OO00CHOBaHHE HEOOXOIMMOCTH TOBBIIICHUS
JOCTOBEPHOCTH KJIaCCU(UKALMU OMACHBIX METEOSIBJICHUN B MHTEpecax oOecredeHus

0e30MacHOCTH U PEryJISApHOCTHU IIOJICTOB)» IIPOBCACH aHAJIMW3 BJIHWAHHUA OIIACHBIX



METEOSIBIICHUH, CBSI3aHHBIX C Ky4€BO-J0XKIEBOM OOJAUYHOCTbIO HAa 0E€30MacHOCTh
nonetoB. Ha cerogusamuuii AeHb  0€30MacCHOCTh  MOJETOB  3aBUCHUT  OT
METEOPOJIOTUYECKUX  YCIIOBHM, TMpPU KOTOPBIX COBEPIIAETCA TMOJIET. AHAIN3
aBHAI[MOHHBIX IPOUCIIECTBUH MO cTaTucTuueckuM AaHHbIM ICAO 3a nocnenuue 25 et
BBISIBUJI HETATUBHYIO POJIb "BJIMSHUS HEOJAronpUsATHBIX BHEIIHUX YCJIOBHM" Ha
0€30MacHOCTh MOJIETOB, 101 KoToporo coctasiseTr 20%, a B 30% naHHbIe TPUYUHBI
CTajdu KOCBEHHBIMH WJIM CONMYTCTBYIOIIUMH. B CBSI3U C 3TUM CYHIECTBYET OCTpas
HEOOXOIUMOCTh B TIOBBIIIEHUHM  CHUTYallMOHHOM  OCBEIOMJIEHHOCTH 00
METEOPOJIOTUYECKOU 0OCTAHOBKE MTPU COBEPIICHUU MOJIETOB BO3YIIIHBIMU CyIaMHU.

Takke HemoCpeICTBEHHO ObLT TPOBEACH aHAIN3 OMACHBIX THAPOAMHAMUYECKUX
(GakTOpOB, TAaKMX KaK CKOPOCTh JIBHXKEHHsSI BETPA, PaIUOJIOKAIIMOHHAS OTPa)KaeMOCTh,
BOJITHOCTb, TYpOYJIE€HTHOCTD U T.J., COMPOBOXKIAIOIINX Ky4eBO-I0KIEBYIO 00JIaYHOCTb.
JIaHHBI aHamu3 TMOKa3aJl CYIIECTBEHHBIE pa3IMuus MO TUAPOJIUHAMUYECKUM
napameTpam JIMBHEH, Tpo3 U rpaja. Hanbonee XxapakTepHBIMU ABIISIFOTCS OTPaXKaeMOCTh
U TypOYJEHTHOCTh aTMOC(Ephl, U UX pachpeicsieHue MO BBICOTAM ISl PA3JIMUHBIX
craguii pazButuga KJ1O. K Tomy ke naHHbIE mapameTpbl JOJKHBI MPOSBISTHCSA B
rapamerpax OTPAKEHHOrO0 CHUTHala MOpH JUCTAaHOMOHHOM 3oHaupoBaHun KO
meteoposiorudeckoit PJIC. OueHuB 3TH mapameTpshl, ONPEACIUB UX OCOOCHHOCTH U
B3aUMOCBSI3b JJIS IEPEYUCIIEHHBIX SIBIICHUI MBI CYIIECTBEHHO ITPOIBUHEMCSI B PEILICHUU
3a/1a4M UX JJOCTOBEPHOU KjlacCU(UKAIUH.

Ha ceromnsimnuii JleHb N7 KJIaCCU(PUKAIUA METEOPOJIOTHUUECKUX SIBICHHIM
JIMBEHb-TPO3a-Tpax Ha Tepputopun Poccuiickoit @Denepanviu  HUCHOJIB3YIOTCA
paznuunbie paanosiokannonHeie ctanuuu thuna JIMPJI-C C—nunanazona u MPJIK b3
"Monoxknp" X-auana3zona. Kpurepun kinaccudukanuy METEOsIBICHUH, UCTIOIb3yEeMbIe
B /IMPJI-C u MPJIK B3, Obuir cpopMHUpOBaHBI B COOTBETCTBHM C PYKOBOISIIUMU
JIOKYMEHTaMU, B KOTOPBIX JIaHbl YHUBEPCAJIbHBIC MMAPAMETPHI JIJIs1 ONIPEACIICHUS Kilacca
METEOPOJIOTUYECKOTO  SIBJICHHSI B  METEOJIOKATOpaX C Pa3IUYHbIMU  TaKTHKO-
TEXHUYECKUMHU XapaKTePUCTHUKAMH. XapaKTEePHO, UTO BCE 3aKOHOJATEIHLHO MPUHSTHIC
KpUTEPUU KIIacCU(PUKAIUA METECOSBJICHHM OT OOJAaYHOCTH J0 CMEpYa, €CTECTBEHHO

OCHOBAHHBIC Ha MHOTI'OJICTHHUX Ha6J]IO)ICHI/I$IX U B 3TOM CMBICJIC BBI3BIBAIOIINC



yBa)XCHHE, pa3pabOTaHbl AN KaXJOTrO SIBICHHUA OTIACIbHO M HOCAT HEKOTOPBIN
ABPUCTUYECKUN XapaKTep.

AHanmu3 ATUX KPUTEPHUEB MOKa3aj, YTO KPUTEPUH KiIacCUPUKaUU TPeOyroT
ONTUMU3ALMN CBSI3aHHOW, B NIEPBYIO OYEPEb, C MCIOJB30BAHUEM €IMHOTO IMOJAX0a
(kputepus) nansi Bcex MeTeosiBieHHl. Kpome Toro, HeoOX0AMMO alanTUpoOBaTh
Kputepuid  1moj  KoHKpeTrHple TTX u  uwHOpPMalMOHHBIE  BO3MOXXHOCTH
mereoporaornyeckoi PJIC.

[IpuopuTeTHble MyTH MOBBIMIEHUS JOCTOBEPHOCTH KIACCU(UKAIIMKU OMACHBIX
METEOSIBJIEHUH, CBA3aHHBIX C Ky4€BO-J0K/I€BOM 00JIAYHOCTHIO CBSA3AHBI C:

®  HCNOJb30BaHHEM B KpuTepuax kimaccupukaumu OMS unpopmanmu o
BBICOTHOM pAaCIpe/eIeHU HE TOJbKO OTPaXaeMOCTH, HO M TYypOYJIEHTHOCTH
aTMocQepbl;

e (hopmMupoBaHUEM apaMeTPUYECKUX O CAaHUU IJIOTHOCTEN
pacnpeziesieHusT MaKCUMaJbHOW OTpPaKaeMOCTH M TypOyJEHTHOCTU MO 3HAUYEHUSIM U
BBICOTE;

e  paspaborkoil anroput™MoB Kiaccupukaumun OMS  (dbopmupoBanus
MOPOTOB TMPUHSTHUSL PEIICHUI) B COOTBETCTBUHM C E€IUHBIM BBIOPAHHBIM KpUTEPUEM
pa3JIMYEeHMs CTATUCTUYECKUX TUIIOTES.

CdopmynupoBaHa TOCTAHOBKA 3314l UCCIIEIOBAHUS.

Bo BTOpoM pa3jene pa6oTbl «O0G0CHOBaHUE HUCXOJHBIX JaHHBIX OaileCOBCKOTO
MeTOo/1a KJIacCU(PUKAIIMU ONTACHBIX METEOSIBICHUI» pazpaboTaHa METOAMKA POBEICHNUS
AKCIIEPUMEHTAJILHOTO UCCleNoBaHus s (opMupoBaHus 0a3bl CTAaTUCTUYECKHUX

nauubiX (Pucynoxk 1).
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Pucynox 1 - Meroanka dhopmupoBanus 0a3bl JaHHBIX IKCIIEPUMEHTATHLHOTO

YcclleoBaHus nmapamMeTpos M.



Banmunanus MOJIyYEHHBIX JTAHHBIX 0 KJIACCU(PUIIMPOBAHHBIX
Mereoposornyeckux spieHusx B MPJIK B3 nmpoBoauiack myTteM COMOCTaBIEHUS C
JOCTOBEPHBIMU METEOPOJIOTUYECKUMHU VMCTOYHHUKAMU: HAa3eMHBIMH
METEOPOJOTUYECKUMHA  CTAaHUUSAMH, PACIOJOKEHHBIMM B ropojgax Crapuua,
Bonoxomnamck, Moxaiick u ['arapus u cepTupuIUpOBaHHBIMUA PAAUOIOKATOPAMH CETU
Pocrunpomer tuna JIMPJI-C (Pucynoxk 2). [1pu nabmtonenuu sisinenus no kapre MPJIK
b3 u xapre JAMPJI-C 3a yka3aHHbId HHTEpBAJ BPEMEHH, SIBJICHUE CUUTAETCS
noATBepKAEHHBIM 110 kKapTe MPJIK B3 B ToM ciydae, eciiv cOBIagaeT B MPOCTPAHCTBE
¢ sBneHueM Ha kapre JJMPJI-C, B npoTUBHOM ciiydae — HEMOATBEPKAEHHBIM. Beero

ObL10 TIpOBeIcHO 110 SO TOATBEPKACHHBIX OMBITOB I Kakaoro OMA.
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Pucynok 2 — Cxema BaliuIaliuy SKCIIEPUMEHTAIBHBIX JAHHBIX
Pa3paboTan mMeTon CTaTUCTUYECKOTO aHaju3a JKCIEPUMEHTAIbHBIX JIaHHBIX

OMSI «iuBeHb-rpo3a-rpan» (Pucynok 3).
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ITpoBepka runoresnl 0 Onpenenenne
BH/Ie pacnpe/ieeHHs 10 ((( BbIOOPOYHBIX
KpHTepHIO ¥2 xapaktepucTik (M(x), o,)

Pucynok 3 — CTpykTypa METOAMKHN CTATUCTUYECKOTO aHaIU3a

9KCIICPUMCHTAJIbHBIX TaAHHBIX



Ha ocHOBaHuM NpUBEIEHHBIX METOJUK ObLI MPOBEACH CTATUCTHUECKUI aHaTN3
napamerpa H(EDRmax) pns JuBHS, a Takke aMIUIMTYAHOIO paclpeaeseHus
napamMeTpoB OTPAKAEMOCTH M YACJIBbHOM CKOPOCTH JUCCUIALMU TYpOYyJIEHTHOMN
sHepruu (Zmax, EDRmax) misa rpo3 u rpaga. [IpoBepka pa3inyHbIX TMIOTE3 O BHJIE
pacnpeneneHui o kpureputo coryacus y2 Ilupcona mist ypoHs 3Hauumoct 0.01
MoKa3ajia MaKCUMaJbHOE COOTBETCTBUE SKCIEPUMEHTAIBHBIX OTHOCUTEIBHBIX YaCTOT
00001menHoMy pacnpeeneanio Panes — Paiica

x2 +1u2 .
f(x|y, 0) = %e_TgIO (%), 1)
rae 10(z) - mogudunupoBanHas ¢yHkius beccens mepBoro poja HyJIEBOro
nopsiaka, =2 - MO u 6 =2.5 - CKO.
Pacnpenenenuss Paiica mns mapamerpoB H(Zmax), H(EDRmax), Zmax u

EDRmax, paccmatpruBaeMbIx METEOSIBJICHUI 0TOOpaKEHbI HA PUCYHKAX 4 U 5.

0,25 0,25
0,2 —~ 0,2
3 E
2 <
< 0,15 © 0,15
© S
§ &
f 0,1 w 0,1
= I
o =
0,05 2 0,05
0 0
0 5 10 15 20 0 5 10 15 20
H(Zmax) H(EDRmax)
—1I'pan ['po3a Jluenn ['pan ['po3a Jlusenn

Pucynok 4 - [InmoTHOCTB pactpenenenust BeposstHoctd Zmax 1 EDRmax no

BBICOTE JJIsl pACCMATPUBAEMbBIX METEOSBICHHIA



0,14 0,3

0,12 0,25

? 0,1 ~ 0,2
= 0,08 kS
s X 015
N 0,06 £
= X o1
0,04 |
0,02 o 005
0 0
0 20 40 60 80 0 02 0,4 06 08 1
Zmax EDRmax
['pan ['po3a JIuBenn ['pan ['po3a JIluBenn
Pucynok 5 — IIimoTHOCTB pactpenenenus BepossTHOCTH Zmax 1 EDRmax no
3HAYEHHUSM JIJI1 PACCMATPUBAEMbBIX METEOSBICHUN
[lomydyeHHbIe, 110 pe3yibTaTaM BBIYMCICHUN BBICOTHOIO pacCHpeaciICHUs

nmapaMmeTpoB orpaxkaemocty n EDR s nuBHS, rpo3 W rpaga mapameTrpsl U, OX
pacnpenenenus Paiica ykazanbl B Tabnuue 1. [To cytu, nanHas Tabnuna npeacTaBisieT
co00M mapaMeTpUUYECKOE ONHCAHUE MPU3HAKOB KJIACCU(PUKALNUU METEOPOJIIOTHYECKUX

SIBJICHUM <«JIMBEHBb-TPO3a-TPaa.

Tabmuua 1 - ITapamerpsl pactipenenenus Paiica nj1s TMBHS, TPO3bI U Ipajia

Mapamerp JIuBeHb \ Hl(})r(;:x) \ I'pan
MO u=2 n=3,5 u=4
CKO ox=2,5 ox =3 ox =4

H(EDRmax)
MO u=2 u=3 u=4
CKO ox =2,5 ox =4 ox =4.,5
Zmax
MO =22 u=29 u=42
CKO ox =7 ox =8 ox =10
EDRmax
MO p=0.2 u=0.5 u=0.61
CKO ox=0.2 ox =0.12 ox =0.08
CratucTHyecKWii aHaMW3 JaHHBIX HATYPHOTO OKCIIEPUMEHTa TOoKa3aj

HEBLICOKYIO Pa3JIMYUTCIIBHYIO CcIOCOOHOCTH KaXXJ0Tro OTACIbHOI0 IIapaMeTpa IIpHU
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pElIeHNU 3a7aul KJIacCU(pUKALMKU METEOsSBICHUIN B Mpejesiax 3aJaHHOro andasura.
OueBHUAHBIN BBIXOJ U3 CO3JABIICICS CUTyallud JUKTYET TEOpUs pacrno3HaBaHus. J{is
MOBBIIIEHUS  JIOCTOBEPHOCTU  KjiacCUpUKAIMK  HEO0OXOIUMO COBMECTHOE
WCIIOJIh30BaHNE WH()OPMAIMOHHBIX TMApaMeTpoOB, HANPUMEp, B BUIE MHOTOMEPHBIX
IUIOTHOCTEH pacrpeiesieHHsi BEPOATHOCTEHN CIy4ailHbIX TapaMeTpOB.

CrpykTypa KiIacCU(PUKAIMU OIMACHBIX MeTeopoJiornueckux siBieHuit (OM),
CBSI3aHHBIX €  Ky4eBO-J0XjaeBoil  oOmaunHocthio  (KIO) wHa  ocHOBaHUM
PaANONIOKAIIMOHHBIX HAOJIOICHUH, JODKHA OBITh MPEACTAaBICHA B BHJIE PEIICHUE
CJIEIYIOIIMX B3aMMOCBSI3aHHBIX 3a/1a4:

e  (opmupoBanue andaBuTa KIACCOB, B PACCMaTPUBAEMOM CIIy4ae 3TO:
«JIUBEHb — IPO3a — TPaay»;

e  BBIOOp ANPUOPHOTO MPU3HAKOBOI'O MPOCTPAHCTBA B BUIE MAKCHUMAJIbHBIX
3HAUYEHU oTpaxaemMocTH Zmax u TypOyimeHTHoctTd EDRmax, a Ttakxke w#x
pacnpenenenus o BeicoraM H(Zmax), H(EDRmax);

e  (opMupoBaHUE BEpOSTHOCTHOTO OMMCAHUS MPU3HAKOB B BUJIE TNIOTHOCTEH
pacupeneneHuss  BEpPOATHOCTEH  MH(POPMALMOHHBIX  HapaMeTpoB  p(Zmax/mi),
p(EDRmax/wi), p(H(Zmax)/mi), p(H(EDRmax)/wi), rae i € {n1,13,ra};

e  pa3paboTKa aJITOPUTMOB KJIACCU(PHUKAIIUN C PA3THUYHBIMU KOMOUHAIUSIMU
MIPU3HAKOB U OTIPEICIICHNEM MTOPOTOB MPUHSITHSI PEIICHHI B COOTBETCTBUU C KPUTEPHUEM
MaKCUMAQJIbHOTO  TPaBIONOAOOUs, HCXOAd U3  TpeOyemMoil  JOCTOBEPHOCTH
KJ1accuuKaIum.

Hns moctoBepHoro pacno3HaBanuss OMSA KJIO Ttpebyercs omnpeneneHue
HamOoJiee WH(POPMATUBHBIX MPU3HAKOB, OMHUCHIBAIONIUX OOpa3bl paccMaTpUBAEMBIX
SIBJICHHUH. BBISABIICHHE ONTUMATBHBIX TIPU3HAKOB PACIIO3HABAHMS - OJTHA U3 OCHOBHBIX U
BaYKHBIX 33J1a4 B TEOPUH PACTIO3HABAHUS 00pa30B, KOTOpas 3aKJII0UAETCS B HAXOKICHUN
MUHHUMAJIBHOTO KOJHMYECTBa TMPU3HAKOB, HanbOosiee WHPOPMATUBHO OIMMCHIBAIOIINX
o0pa3sl B JaHHOM cucTeMe (Wiu 3aaade) pacro3HaBanus. OgHUM U3 TOAXOAOB K
BBIOOPY MH(OPMATUBHBIX MPHU3HAKOB PACMO3HABAHUS SIBIISCTCS aHAIN3 BEPOSATHOCTH

pacrpeneneHus 3TUX MPU3HAKOB.
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Tpernii pa3zgen padorbl «bailiecoBCkuii MeTOJ KiIacCHU(UKAIIMU OIACHBIX
METEOSBJIICHUN MPH COBMECTHOM HCIOJB30BAHUU OTPAXATEIbHBIX U TYypOyJIE€HTHBIX
XapaKTEpPUCTUK aTMOc(hephl» TOCBSIIEH pa3paboTKe ajropuTMa Kiaccuukauuu
onacHbIx MeTeosBieHnil KJ1O ¢ ucnonb3oBanuemM pabovero ciioBapsi IpU3HAKOB.

Merton kinaccuukanyy OmacHbBIX METEOPOJIOTMUECKUX SIBJIICHUN, CBA3AHHBIX C
Ky4eBO-JI0’K/I€BOM O0JIAUHOCTHIO HAa OCHOBAHHUM PATUOJIOKALIMOHHBIX HAOJIOJECHUH,
MPEJICTaBIISIETCS B BUJIE PEIICHUS CIIEAYIONIMX B3aUMOCBI3aHHBIX 3a/au:

—  ¢opmupoBaHue paboyero aiagaBuTa KJIaccoB, B paCCMaTPUBAEMOM CiIydae
3TO: «JIUBEHb — Ipo3a — rpaiy;

—  BBIOOp ampUOPHOTO MPU3HAKOBOTO MPOCTPAHCTBA B BUEC MAKCHMAJIbHBIX
3HaUYeHUU oTpaxaemoctn ZmaxX u TypOynentHoctu EDRmMax, a takxke wux
pacrpenenenus o Beicoram H(Zmax), H(EDRmax);

—  (opmupoBaHUE BEPOITHOCTHOTO OMMCAHUS MTPU3HAKOB B BUJIE TNIOTHOCTEN
pacrpe/icliecHuss  BEPOSITHOCTSH  MH(POPMAIIMOHHBIX  IMapameTpoB  p(Zmax/mi),
p(EDRmax/wi), p(H(Zmax)/wi), p(H(EDRmax)/wi), rne i € {1, r3,ra};

—  000CHOBaHME U BBIOOP €IMHOTO KPUTEPHS KIacCU(pUKALIMHI, HA OCHOBAHHUH
KOTOpOTOo OyayT (OpMHUPOBATHCS TIOPOTH MPUHSATHUS PEIICHU;

— pacyeT MOpOroB MPHUHATHS pEIIEHUH I pa3IMuHbIX KOMOMHALUN
PU3HAKOB,;

—  (opmupoBanue pabouero cioBapsi MPU3HAKOB Ha OCHOBAaHWH aHAIM3a
MH()OPMATUBHOCTH MPU3HAKOB KJIACCU(PUKALINY;

—  pa3paboTka anropuTMma KiacCU(PHUKalMd B COOTBETCTBUM C BHIOpAaHHBIM
KpUTEpUEM, UCXOS U3 TpeOyeMoii TOCTOBEPHOCTH KiIacCH(DUKAIINH.

[Ipu ctporoif moctaHOBKe 3ajaud Kiaaccuukanuu (GopMUpOBAHHUE MOITHOM
TpynIbl COOBITUH MpenoiaracT Haau4ne B andaBuTe Kiacca «JIpyroe coobituey». B
paccMaTpuBaeMOil TOCTAaHOBKE JTO METEOSIBJICHHE «CHJIBHBIA JOXKAb» CHU3Y TI0
OMACHOCTH M, O CYTH, HE SBIAIOIIEECS OIMAcHbIM, a TaKXe «CMEpY» BbIIIE
paccMaTpuBaeMbIX SIBJICHMH TI0 ONAaCHOCTH, HO TPEHEOPEKUTETBHO PEIKO

BCTpEYAlOLeeCs B YMEPEHHBIX MpoTax EBponeickoit reppuropuun Poccun.
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OcoObIii MHTEpEC MPECTaBIsIeT COO0N Omeparnus pacuera MOPOroB MPUHATHS
pEeIICHU I  pa3IMYHBIX KOMOWHAIIMN TMPU3HAKOB TPU 3aJaHHOM KPHUTEPUU
Kiaccupukalmy — MakcuMyma TmpaBaonoaoous [60, 71] nns sKcrepuMEeHTalIbHO
OTIpeIeTICHHOM TIJIOTHOCTH pachpeecHuss HHHOPMAIIMOHHBIX mapaMeTpoB [75].

B cootBercTBMM ¢ gaHHBIM KpuTepueM kiaccuukammu OMS s
anpTepHatuBbl 1, K; i #k, 1€ {i1,r3,r4} oOCymecTBIsIETCSI B COOTBETCTBUH CO
3HAYEHUEM MOPOTa, ONMPEACIISIEMOT0 PEIICHUEM YPaBHEHUS

b (k) = e ey, () X e (X i
= e e, (L) L X ()
nop \ 012 0 O_iz sz 0 O_kz ’ ()

B pesynbraTte, 1 1000r0 Mpu3HaKa U3 apUOPHOTO CIOBAps MOXKET OBITH

c(hOpMHIPOBaHa TIOJTHAS MATPHUIA BEPOSTHOCTEH KIacCH(pUKAIIUN
Pin(®)  Purs(x)  Purg(®)
P(x) = |Pran(®)  Prars(®X)  Prarg(x)], (3)
Pran(®)  Prars(®)  Prprp(x)
3JIEMEHTBI KOTOPOH BBIUHCIIAIOTCS KaK
[ Ppp(x) = f e (%) p(x,n) dx;
Prr3(x) = f mﬂ( (;C)P(x. ) dx;
Pprp(x) = f e ,p(x, 1) dx;
Pr3p(x) = f ’”3( )p(x, r3) dx;
Ir3,T, ( )
Praps(x) = [ p(x,ra) dx; | (4)
Pr3rp(x) = f )p(x r3) dx;
Prpn(x) = f m( )P(X, rn) dx;

r3,r ( )
Prprs(x) = f ?xf p(x,rn) dx;

A

kpmm(x) f (x)P(x ra) dx.

IJ€ JUarOHaJIbHBIE JJIEMEHTBHl ONPEACISAIOT JOCTOBEPHOCTb  IPUHSATHUS
NpaBWIbHBIX penieHui. [[pumMeHenne B Ka4eCcTBE NpeaesioB HHTErpupoBanus 0 U oo He
COBCEM KOPPEKTHO, OJIHAKO MOCTAaHOBKA 3314l C OTPaHMYEHHBIM pabounM anaBUTOM

KJIaCCOB 3TO BITIOJIHEC OOITYCKACT.
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Benuka BCPOATHOCTb TOI'O, YTO 3aJdaHHasd AOCTOBCPHOCTH KJIaCCI/I(l)I/IKaHI/II/I
MOKET OBITh AOCTUTHYTA IIPHU COBMCCTHOM HCIIOJIb3OBAHUU IIPHU3HAKOB B IIPpaBUJIaX
IMPUHATHUA pGIHeHI/Iﬁ B BUJIC MHOT'OMCPHBIX IUIOTHOCTEM pacipcaciCHuA BGpOfITHOCTCﬁ.
I[JIH IIPHUHATOIO AOIIYHICHUSA O CTaTUCTUYCCKON HE3aBUCUMOCTH IIPU3HAKOB HX N-

MCpHaA INIOTHOCTH PaCIIPCACIICHUA BCpO}ITHOCTefI HUMCCT BU/J

n
p(Xll M1, 01, X2, U2, 02, -+ Xny Hpy Gn) = 1_[ p(Xi' Hi, Gi) (5)

i=1
rae p(x;, W, 0;) onpenenena B Buje (14). A pacyer moporoB MPUHATHS PEIICHUN

IMPOU3BOAUTCA pCUHICHUCM ypaBHCHI/Iﬁ BUJa

n n

ﬂp(xi: Wi, 03) — Hp(xk: Mk, Ok) = 0 (6)

i=1 i=1

Jns  mocroBepHoro pacmno3naBanus OMS KJIO TpeGyercs ompenencHue
HanOosiee MHPOPMATUBHBIX MPHU3HAKOB, OIMHUCHIBAIOIIMX OOpa3bl paccMaTpPUBAEMBbIX
SIBJICHHI.

[Tony4yeHHsbie B pe3yibTaTe aHaIM3a HHGOPMATUBHOCTH JaHHBIE, TTOKA3aJIH, YTO
oOpa3oMm, Hauxyamyr HWHGOPMATUBHOCTh MpU  KIACCU(UKAIUA  OMACHBIX
METCOSIBJICHUH  Ky4eBO-JOXKACBOM  OOJIAYHOCTH MMEIOT npusHaku  H(Zmax),
H(EDRmax). Bonbiieii pasaensroiieli CrocOOHOCThIO 001aaloT MpU3Hakk Zmax,
EDRmax, onnako u st HUX 10CTOBEPHOCTH KiIacCU(UKALIUK TPO3 HEMIpUeMIieMa.

J171s1 OBBIIIIEHUST TOCTOBEPHOCTH KJIaCCU(UKAIIUN METEOSIBJICHUI B 33aJIaHHOM
andaBuTe KJIACCOB HEOOXOMMO COBMECTHOE UCIOIb30BaHUE MPU3HAKOB, HAIIPUMED, B
BHJIE MHOTOMEPHBIX IUIOTHOCTEM PACHPENCIICHUS BEPOSATHOCTEM  CIy4alHBIX
UHPOpPMaIMOHHBIX TapameTpoB Zmax, EDRmax, H(Zmax), H(EDRmax).

Ha pucynkax 6 u 7 u300pakeHbl JABYMEpHBIE IUIOTHOCTH PaCHpeaeIICHUs

p(Zmax, H(Zmax)/wi) u p(EDRmax, H(EDRmMax)/w;) cooTBeTCTBEHHO.
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p( H(Zmax), Zmax/;)

0.02—|

JIuBeHsn -

I'po3a -

I'pan -

Zmax, nbZ

Pucynok 6 — [ToBepXHOCTh IBYMEPHOM IJIOTHOCTH BEPOSITHOCTH

paHHOHOKaHHOHHOﬁ OTpaXKaCMOCTH

p( H(EDRmax), EDRmax/c;)

JluBens -

I'poza -

I'pan -

j “ v“ f /

,/"A'Ai",‘ﬂ"’/;»

. /')’,’!g" 1
b 1l

Jay,

H(EDRmax), xm

Pucynox 7 - IToBepXHOCTbh AByMEpPHOM IJIOTHOCTH BeposATHOCTH EDR

COOTBGTCTBYIOI]_II/IG MaTpulbl BCpOSITHOCTeﬁ HUMCIOT BHU[
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0,753 0,243 0,004
P(Zmax,H(Zmax)) =10,320 0,505 0,175 (7)
0,040 0,216 0,744
0,761 0,175 0,064
P(EDRmax,H(EDRmax)) = |0,146 0,463 0,391 (8)
0,003 0,181 0,816

Jlis naubonee nHpopMaTUBHBIX MpU3HAKOB ZMax 1 EDRmMax marpuiia paBHa

0,769 0,161 0,070
0,141 0,683 0,176
0,031 0,159 0,810

P(Zmax, EDRmax) = (9)

Matpunia (9) oxugaeMo HMMeEET JIydIlMe IO0Ka3aTeldu IO JOCTOBEPHOCTH
kinaccuukanuu. IlpoaHammszupyem pocT 3TOro IMOKa3aTeslsi €  YBEJIWYEHUEM

pa3MepHOCTH pemaeMoi 3aaauu. [lomyunm

0,809 0,174 0,017
P(Zmax, H(Zmax), HLEDRmax)) =(0,231 0,553 0,216 (10)
0,075 0,173 0,752
0,788 0,146 0,066
P(EDRmax, H(EDRmax),H(Zmax)) = (0,251 0,497 0,252 (11)
0,049 0,144 0,807
0,800 0,195 0,005
P(Zmax, H(Zmax), EDRmax) = (0,162 0,691 0,147 (12)
0,024 0,159 0,817
N nakowner,
0,839 0,138 0,023
P(Zmax, H(Zmax), EDRmax, H(LEDRamx)) = 0,145 0,701 0,154 (13)
0,022 0,157 0,821

B marpurie BepositHocTe# (13), Kak U 0KHIATIOCh, TOCTUTHYTHI MaKCHUMAaJTbHBIE
3HAUCHUS BEPOSITHOCTEW mpaBwibHON Kiaccudukanuu. Hmwke Ttpebyemoro ypoBHS
JIUIIb TOCTOBEPHOCTH Kilaccudukauu rpo3bl. O1HAKO, MPU MPAKTUUECKOMN peaau3aiuu
BO3MOKHO HEKOTOPOE CHMKEHHE 1opora hj ., ¢ yueToM OoJblIel ONAaCHOCTH I'PO3bI,
00 OJHOBPEMEHHOE «PACHUIUPEHUE» IOPOroB M. U Mg, I BHIPABHUBAHMS
JTOCTOBEPHOCTEN JJISI BCEX KIIACCOB.

B cnaydae c 7nuBHEM BEpOSTHOCTEH MPaBUIBLHON KilacCU(PUKAIMK OT

OJHOMEPHOM 3a/1auM K 4eThlpexmepHOi coctaBuil Bcero 13.5%. [loutn npuemiiemblie
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JOCTOBEPHOCTH JJIsl JIMBHA HAOJIOJAIMCh YK€ B JIBYMEPHBIX BapuaHtax. Jlisi rpo3bl
oOmui mpupoct coctaBuia 100%. Opnako, Aake B YETBIPEXMEPHOM BapUAHTE
npuemsieMas  JIOCTOBEPHOCTh  Kilaccuukanuu He JAocTurHyra. HaumOGosnbiei
nH(GOPMATUBHOCTHIO 00saaroT mpu3Haku Zmax u EDRmax. Pacnipenenenne nanHbIx
napamMeTpoB IO BBICOTaM KOPPEJIUPOBAHO, a IOTOMY MeEHee HH(POPMATUBHO.
CyMMapHbIil MPOIEHT MPUPOCTA JTOCTOBEPHOCTH MPUHSTHUS PEUICHUN TPU MEepexojie
3a/1a4 B BUJE «OAHOMEpHBIE — AByMepHbIe» — 30,22%, «0OJHOMEPHBIE — TPEXMEPHBIE —
34,6%, «otHOMEpHBIE — YeThIpexMepHbIe — 49,3%. DTo moATBep)KAaeT HEOOXOIUMOCTh
YBEJIMYEHHUS] NMPU3HAKOBOIO MPOCTPAHCTBA B PACCMAaTPUBAEMOM CIy4yae IpU ydeTe
M3BECTHOT'O «IIPOKJISTHS Pa3MEPHOCTIY.

[TpoBeneHHbIN aHaIN3 TO3BOJISIET pa3padb0TaTh AJTOPUTM, PEATU3YIOLIUI METO
kinaccuukannu OMA KO no 6ailecoBCKOMY KpUTEPHUIO MAKCUMYyMa MTPaBI0NO100HS.

AnroputMm paauosiokanimoHHor kiaccudukaruun OMSA KO Ha ocHoBaHUHU
0ailecOBCKOT0 MOAX0a BBIMIAIUT CIAEAYIOLUIUM 00pa30M.

1  PabGounii asipaBUTa KIACCOB: «IMBEHb — IPO3a — rpam.

2. Pabounii cioBapb NPU3HAKOB: MAKCHUMAJIbHbIE 3HAUYEHHUS OTPAKAEMOCTU
Zmax u typoynentHoct EDRmax, a Takke ux pacnpenenenus no seicoram H(Zmax),
H(EDRmax).

3. BepostHocTHOEe  ommMcaHue TPU3HAKOB  (OPMHUPYETCS B BHJIC
OLICHOK IUDIOTHOCTEM  pacnpeleseHus BEPOSATHOCTEN MH(}OPMAIMOHHBIX
napamMeTpoB, TIOJIYYEHHBIX B pe3yjbTaTe o0paboTku oOyuaromield BBIOOPKH
p(Zmax, EDRmax, H(Zmax), HEEDRmax)/wi), rae i € {1, r3,ra}.

4. B xauecTBe Kputepus KiaccU(pUKaIMM 0OOCHOBAHHO BBIOpAaH KPUTEPHIl
MaKCUMyMa (DYHKITUHU TIPaBAONIOA00uS.

5. Jlna BbIOpaHHOrO BapuaHTa 4-X MEpHOM KOMOMHAUMK MPU3HAKOB
IIPOU3BOAUTCS pacyeT MOPOTrOB MPUHATHUS PELLICHHN.

B uyerBeprOoM pasjgene «Pa3paboTka MNpPaKTUYECKUX PEKOMEHIAUN TI0
NOBBIIIEHUIO 3D PEeKTUBHOCTH KiaccuuKaiuu onacHbix MeteosiBiaeHuit B MPJIK B3»
U3JIOKEHBl TMPEIJIOKEHUS 1O KOPPEKTUPOBKE aJIrOPUTMUYECKOTO OOecreueHus

MPJIK B3 B unTEpecax pelieHus 3aa4u KiacCu(UKaIMA OMACHBIX METEOSBJICHUIA.
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KoppekTupoBka alropuTMHYE€CKOro O0ECrnedeHusi B  COOTBETCTBUHM  C
paspabotanapiM MeTonoM kiaccupukarmmun OMS KJIO mpenmonaraeT w3MeHEHHE
KpUTEpHeB Kiaccuukanuu ¢ GopMUpOBaHUEM HOBBIX MTOPOTOB MPUHSITHS PEIICHUH, a
TaKKe OpadOTKy aJrOPUTMOB 0OpaOOTKHU PaTMOIOKAIIMOHHON MH(GOPMAIMKN B YaCcTH
dbopMupoBaHUs OILIEHOK IpU3HAKOB kiaccupukamuu Zmax, H(Zmax), EDRmax,
H(EDRmax).

[TpoBenennsiit ananus ¢ pexkruBHocTy knaccupuxammu OMSA K10 no panee
HAKOIUICHHBIM JaHHBIM Ha Mojenu mnporpammHoro ooOecrneuenuss MPJIK B3 no
MPUHATBHIM KPUTEPUSAM MOKa3ajl, YTO JAHHbIC KPUTEPUHU JAJCKU OT ONTUMAIBHOCTH C
TOYKM 3pEHHSI BEpPOSTHOCTEW NpaBWiIbHOW Kiaccupukanuu. B cBoro ouepenb
KJ1accuUKaIus 1o npejiaraéMbIiM KpUTEPUSIM MPU 00bETMHEHUH TPU3HAKOB MOKa3asa
Hawydiyto 3¢dextuBHOCTh (. [Ipuuém siBneHusl JUBHS, TPO3bl U Ipaja HUMEIU
O0MBITYIO OMpaBAbIBAEMOCTh Ipu corocTtaBieHuu nanubix MPJIK B3 ¢ nHazeMHbiMu
METEOCTaHIIUSIMU.

Takum 00pa3zom, ONITUMH3ALUS KPUTEPUEB B YACTH MPUMEHEHHs 0alieCOBCKOTO
nojaxona ¢ OObETUHEHUWEM MPU3HAKOB JIJIi OYaroB JIUBHS, TPO3bl, Ipajia, a TaKKe
M3MEHEHHUS TIOPOTOB IMIPUHATHSI PEIICHUI OMpaBaaHbI.

Ha ocHoBaHWMM BBINIECKA3aHHOTO OBUTM pa3padOTaHbl MPENJIOKEHHUS TI0
KOPpPEKTHpOBKe anroputMuueckoro obecneuenuss MPJIK B3 npu knmaccudukanmm
OMA KZO.

[TocnenoBaTenbHOCTh OMEPAIMI 3aKITIOYACTCS B BHUJE NMEPBUYHONU 00pabOTKH
CUTHAJIOB, a TAaK)K€ BTOPUUHON 00pabOTKU UH(POpMAITUH.

[TepBuunas oO0paboTka curnaynoB (PucyHok 8) npesarnomnaraer:

—  HaKOIUICHHE OTPaKEHHOTO CHUTHaja, (OpMUpOBAHHUE MayeK, MOJYYCHHE
CIEKTpa CUTHAJIa B KaXJIOM KaHalle JAJbHOCTU ISl KaXKJ0rO YIIOBOTO MOJIOKEHUS
AQHTEHHBI (B TaK HA3bIBAEMBIX «KOHUYECKUX CEUCHUSIX));

—  ¢unbTpanMs HUMMOYJILCHBIX TIOMEX, (OPMHUPOBAHHE TMOpOra, OIEHKA
3HAYCHUI MOIITHOCTU U 0OHAPYKEHHE CUTHAJA B KaXKJIOM KaHaJe TaJbHOCTH.

—  OLIEHKa 3HAYC€HUM paadaibHOM CKOPOCTM U IIUMPUHBI  CIEKTpa

METE000BEKTOB JJIs1 BCCX KaHAJIOB JAJIBHOCTH, B KOTOPBIX 06Hapy>1<eH CHUI'HAJI,
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— pacuer TypOYJIEHTHOCTH B pe3yjbTaTe o0OpabOTKH CKOPOCTHBIX
MapaMeTPOB B «CUTHAJIBHBIX) AUYCHKaX;
—  (¢opMHUpOBaHHE BBIXOAHBIX BEKTOPOB OTPAKa€MOCTH, pPaTUAIBHBIX

CKOpOCTCﬁ 151 Typ6y.II€HTHOCTI/I I 3aJaHHOI'0O YIJIOBOI'O ITOJIOKCHUA aHTCHHBI.

[TpueMHUK
MPJIK B3
IlepBuyHasa o6paGoTKa
Y
O6HapyxeHue Marpuua ordunbrpoBanHoi CIIM
HaxomnsieHue nayku >
dunprpanus, Pypee
4 4 y
PacyeT MoLHOCTH OLeHKa crekTpa
OxxuzaHue CHrHaJsa B KaHasax »| CUrHaJa B KaHajlax
06paGoTKH NaJbHOCTH IaJbHOCTH
HOBOM Ma4ku Bexrop
0TOUIBTPOBAHHOH [IupuHa
MOILHOCTH CHrHaja crekTpa
Hakonsienue Bekrop
i | oTpaxaemoctu Pacyer ;
KOHMYecKHX ceyenuii | OTP
OTpakaeMoCTH, TpexnadyeyHoe
B paMKax OHOTO
BOJIHOCTH U T.II pacKpbITHe
o630pa
y y HEOJHO3HAYHOCTHU [
BekTop 0ZHO3HA4YHO# pajjuaibHOM CKOPOCTH paiMablIbHOM
CKOPOCTH
=
E BeKTop WHPHHBI CIEKTPA 110 KaHalaM JalbHOCTH
o
<]
o
g v
X
g |
z BeKTOp Typ6y/IeHTHOCTH 110 KaHa/laM JaJbHOCTH Pacuer
é TypOyJIEHTHOCTH

A

HA XPAHEHHUE, OTOBPAXXEHME U BO BTOPUYHYI0 OBPABOTKY

Pucynox 8 - IlepBuunasi 00pab0oTKa CUTHAJIOB

Bropuunas o6padotka nndopmanuu (Pucynok 9) npeanonaraer:

—  ¢opMHpoBaHHE JE€KapTOBA MPOCTPAaHCTBa B KoopauHaTax X, Y, Z
otHocuTenbHO PJIC ¢ pa3zmepom stueek 1x1x1 km;

— 3HayeHuWe MeTreomapaMmerpa JUisl LeHTpa s4Yedku ¢GopMHupyeTcs B
pe3yJIbTaTe YCPEIHEHUS BCEX U3MEPEHUM, TTOMABLINX B SYECHKY;

—  pacyeT MNPOMEXKYTOUHBIX 3HAYEHUN METEONapaMeTPOB MPOU3BOIUTCS
Yyepe3 rpalueHT MEK/y COCEIHUMH TOYKAMHM, KaK M0 BEPTUKAJIH; TaK U TI0 TOPU3OHTAIIN;

—  GopMHpYIOTCS KapThl METEOSIBIICHUNW C OKOHTYpHBaHUEM, Tpafainueit

OITACHOCTH M HX JIFOOBIE CEUCHHS.
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[lepBuyHasa
o6paboTka

Pacyet BI'O no

BropuyHas o6pa6oTka

OTpa)aeMoCTH

PacueT HI'3 no

A

Pacyer BE€PTUKAJIbHBIX U
TOPU3O0HTAJIbHBIX CABUT' OB BETpa

dopmupoBaHue
BEKTOPHOTO M0JIsI

OTpa’kaeMOCTH CKOPOCTeI], 10 paf,.
CKOpPOCTH
A
PacyeT KapThl BexTopHOe
OKOHTYypUBaHUE .
- OMacHbIX ¢——— 1oJie CKopocTeH
kapTbl OMA .
MeTeosIBJIeHUI

KapTa caBuros
BeTpa

HA XPAHEHUEHW [*
OTOBPAXKEHUE |

Pucynok 9 - Bropuunast o0paboTka nHpopManuu

O‘—IeBI/II[HO, 4YTO OCHOBHBIC I[Opa6OTKI/I JOJDKHBI KaCaTbCs o01oka «Pacuer KapThIl

omacHbIX MeTeosBieHuui» (Pucynox 10).

dopmupoBaHUe OPOroB

KJ1accupUKaLiu B

COOTBETCTBUH C aJIPaBUTOM

KJ1accupuKanuu

[Touck MakCUMyMOB

CTOJIOLa TYeeK

dopmMupoBaHue 3HAUEHU N
»| MapaMeTpoOB AJs KaXKJ0ro

o MHOFOMepHOﬁ IJIOTHOCTHU

dopmMupoBaHue

CpaBHeHUe

dopMHpoOBaHHe KapThbl
oMA

Pucynok 10 — biiok «Pacuet kapThl OITacHBIX METEOSBICHUUI»
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Brauane npou3BOANTCS aHAIM3 3HAYEHUN MPU3HAKOB KJIACCU(UKALIUU B KaXKI0H
sA4yeiike IeKkapToBa MpocTpaHcTBa B O61oke «Ilonck MmakcuMymoBy. 3ateM (GOpMUPYIOTCS
3HayeHuss Zmax, H(Zmax), EDRmax, H(EDRmax) mns kaxmoro ctoioOia sideex.
@opMupyeTcsl MHOTOMEpPHAsl IUIOTHOCTb, KOTOpash CpaBHUBAETCA C IOPOIOM,
c(OPMHUPOBAHHBIM 3apaHee B COOTBETCTBUU C pa3pabOTaHHBIM AJITOPUTMOM
knaccuduxanuu. I[lo pesynbraTtam cpaBHeHus Qopmupyerca kapra OMISL.
[IpennoxeHHbIE HECYIIECTBEHHbIE JOPAOOTKHA aITOPUTMHUYECKOTO OOeCIeUeHus
MO3BOJISIT CYHIECTBEHHO MOBBICUTH 3D PekTuBHOCTD Kitaccudukanuu OMA K/O.

B pamkax uaHOBanmonHoro metosa kinaccuduxarmun OMS K/1O, ocHoBanHOTO
Ha KOMIUIEKCHOM HCHOJb30BAHUM OTPAKATEIBHBIX M BETPOBBIX XapaKTEPHUCTHK
atMocdepsl Obljla OLIEHEHA WX 3aBUCHUMOCTh OT KIMMATHYECKON 30HBI U MECTHBIX
ocoOeHHocTer mupkynsaiuu atmocdepsl nmo aanHeiM MPJIK B3, pasmeménnbix Ha
aspoapome OproBka (TBepckast o6macts), B . Boponex (Boponexckas o0iacTh), B
noc. Jlonckoe (Kamununrpanackas ooOnacts). [IpoBeneH cTaTUCTUYECKUN aHANW3
AKCIIEPUMEHTAIBHBIX JAHHBIX OMACHBIX METEOPOJIIOTMUECKUX SBJICHUN IO JaHHBIM TPEX
equaul; MPJIK B3, pa3smMeniéHHbIX B pa3IMUHBIX YCIOBHUSIX MECTHBIX OCOOCHHOCTEH
UUpKyJsiquu  atMocepel. B pa®oTe BBISABIECHBI TpPEHABl HU3MEHEHHS NapamMeTpOB
H(Zmax), HLEDRmax), Zmax 1 EDRmax, B 3aBUCUMOCTH OT KJIMMaTHYECKUX YCIOBU
u reorpaduueckoro pacnoyioxenus MPJIK b3. B TumoBsIX ciydasx ObLIO TTOKa3aHO HA
CKOJIbKO (B %) cIOBHUTaeTcsl MOpOr MPUHSTUS PELICHUs JJIS OJHOMEPHBIX 3a1ad JJis
KpUTEPHUsST MaKCUMAaJILHOTO TpaBaonoaoous. s mapamerpa Zmax mopor MpUHSTHUS
peuenuii muBeHs/rpo3a (Hi-r3) B Boponexe casunyncsa Ha 10,96%, B cBoro ouepean
s KanuHuHrpaga panHeli nopor yBenuuwics Ha 26,1% 1o cpaBHEHUIO C
MOJIYYEHHBIM MOPOTOBbIM 3HaueHueM B OproBke. [lopor mNpuHATHS peLICHU
rposa/rpan (Hr3-rn) ans Boponexa cnpunyics jieBee Ha 2,8%, a nna Kanununrpaaa
yBenuumiica Ha 13,47% 1o CpaBHEHHIO C TOJyYEHHBIM IMOPOrOBBIM 3HAYEHUEM B
OpnoBke. TenaeHUUs W3MEHEHHUS MOPOTOBBIX 3HaueHW s mapametpa EDRmax
BBITJISIIUT CIEAYIOIIMM 00pa3oM: MPOLIEHTHOE M3MEHEHHE MOPOTrOBOTO 3HAYEHUS

TuBeHb/Tpo3a st Boponexa coctaBmsier 16,4%, a mana Kamuaunrpaga 26,15%.
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[ToporoBoe 3nauenue rpo3a/rpan ayis Bopornexa cocrasmser 37,59%, B TO BpeMs Kak
st Kanuaunrpana cocrasiisier 53,7%.

[IpoBeneH aHaNM3 MaHHBIX JIETHETO MOHUTOPHUHIA Ha TEPPUTOPUU a’pOApOMa
OpnoBka B 2022 r. m 2023 r., KOTOpBIA MOKa3ajdl HE3HAYUTEIbHBIE W3MEHEHUS
CTaTUCTHUYECKUX JAHHBIX. AHAIIN3 JaHHBIX IO MEKT'010BOM N3MEHYUBOCTH BBISIBUJL, YTO
TEHJCHIIMM W3MEHEHHS XapaKTePUCTUK KydyeBO-IO0XJeBOoM obmaunoctu ¢ OMIA
CBSI3aHBl C HECYLIECTBEHHBIMH M3MEHEHUSAMH KIMMAaTHUYECKUX YCIOBUUW WIM
METEOPOJIOTHYECKUX (PAaKTOPOB HAa pacCMaTPUBAEMOMN TEPPUTOPHUH.

[lonyyeHHbIE  3HAYE€HUS  CTATUCTUYECKUX  XAPAKTEPUCTUK  M3MEHEHMS
PaAMOIOKAIMOHHBIX XapaKTEPUCTUK Ky4eBO-JI0KJIEBOW OOJIAYHOCTH C ONACHBIMH
METEOSBJICHUSIMU  LI€JIECOO0pPa3HO YYMTHIBaTh HpU pa3paboOTKe METOANYECKUX
ykazanuii mo opmupoBanuto kputepueB kinaccudpukanuu OMA KJIO B KOHKpeTHOM
pEruoHe.

B 3akii09eHu GOpMUPYIOTCS OCHOBHBIE BBIBOJIBI 110 pe3yjIbTaTaM paboThl.

OcHoBnbIe pesyabTarsl HKP cBonsATCS K cnenyromemy:

1. IlpoBeneH aHaiaM3 METEOYrpo3, BIMSAIOUIMX Ha 0€30IaCHOCTh MOJETOB U
MIPOAHAJIM3UPOBAH COCTAB U BO3ZMOXXHOCTH COBPEMEHHBIX CPEJICTB METE000ECIIeYeHUs
IIOJIETOB.

2. IlpoBeneH aHaiaM3 CYIIECTBYIOLIUX KPUTEPHUEB KIIACCU(UKALUK OMACHBIX
METEOSBIEHUN «JIMBEHB-TPO3a-TPadl» W BBISIBJICHBI HECOBEPIICHCTBA B NMPUMEHAEMBIX
KpUTEPUSIX.

3. Pa3paboTana MeToIMKa MPOBEAEHUS IKCIIEPEMEHTAIBLHOTO UCCIIEI0BAHUS T10
pPEruCTpaly OTPAXKATENbHBIX U TYpOYJEHTHBIX XapaKTEPUCTUK B paccMaTPUBAEMBIX
METEOSBIICHUAX.

4. Pa3paboTaH METOJ U QITOPUTM OLIEHKH OTPaXAaTEJIbHBIX U TypOyIEHTHBIX
XapaKTEepUCTHK B paccMaTpuBaeMbix MeTeosiBiieHusx B MPJIK B3.

5. PazpaGoTaHbl peKOMEHJALMM M OCHOBHBIE TIOJIOKEHUS KOHLETLUU
OPUMEHEHUSI AJITOPUTMOB KJIACCU(PUKALIMK OMACHBIX METEOSIBICHHM, CBSI3aHHBIX C
Ky4deBo-noxaeBeiMu obonmakamu B MPJIK B3 B umHTepecax a’spoHaBUTAIIMOHHOTO

o0ecrieueHus I0JIETOB.
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