YTBEPXJIAIO
IIPOPEKTOP I10 HAYYHOM
2 HccneHOBaTenbcxoﬁ pa60Te

AL AJIMXaHoB
2024 r.

OT3bIB BEAYIIEI OPT AHU3ALU

Ha quccepranuio Kapamyesa Mypara Baagumuposuua
«Pa3paboTka MeTOI0B H aJrOPUTMOB CONPSIKEHHUS! U o0paboTku
METEOPOJIOrH1eCKHX AaHHBIX Il eJIed IPOTHBOIPAaI0BOM 3aIUThI 1
IITOPMOOIIOBEIEHUS», MPEACTABICHHYI0 HA COMCKAHNE YYCHOH CTeNeH  JOKTopa
¢ u3HKO-MaTeMATHYECKUX HAYK 110 CIIeHAJIbHOCTH
1.6.18 Haykn 06 armocdepe u kaumare.

Huccepranmonnas  pabora JKapamryesa M.B.  rmocssimiena BOIIpOCam
HCCJICJIOBAHUS TPO30rpaJlOBOM AKTHBHOCTHM HA OCHOBE KOMILIEKCHOM o0paboTkn
I'PO3OLICICHIAMOHHBIX,  PAJIMOJIOKAIIMOHHBIX M HA3GMHBIX  JIAHHBIX  JUIS
COBEPIICHCTBOBAHMSI TEXHOJIOTHUH IIPOTHUBOIPAJIOBOM 3AlIMTEI u
HITOPMOOIIOBEILCHMSI.

M3BecThble cMCTEMBI 00pabOTKM PagroIOKaIIOHHOM, I'PO30IICIICHTAIIMOHHON U
Ha3CMHOW MH(OPMALUK B OCHOBHOM OPMEHTHPOBAHBI HA OIICPATUBHYIO IIPAKTUKY H
IUIOXO  alanTHPOBAaHbl I MCCICHOBATEIBCKONW pabOTBEI. ABTOpOM paspaboTan
KOMIIJTICKC aJITOPUTMOB M METOJIOB C ITOMOILBIO KOTOPBIX, MOXKHO HCCIIE0BATE rpo30-
IPaZioBBIC 1IPOIECCH HA JIIOOBIX TEPPUTOPHSIX MOKPBITHIX I'PO30IICIICHTAlIMOHHOM,
PagMOJIOKAIIMOHHON M HAa3€MHOH CEThI0 METEOCTAHIIMH U II0CTOB. [IpoBeacHbr
MacIITabHbIe MCCIIEIOBAHMS I'PO30-TPAIOBBIX IIPOLICCCOB U IOJYYEHBI BAXKHLIC
pC3yabTaThl O IIOBTOPSEMOCTH KOHBEKTMBHBIX sdeek (KS) ¢ ymBHEBbIMU U
I'PAJIOBBIMU  OCAZAKAMH PA3IUIHON MHTEHCUBHOCTH, WX MHOIOJIETHHE, I'OJIOBBIC 151
CyTo4HbIe XOxbl. IlOJydYeHBI CTATHCTHYECKHE MAHHBIC O 3aBUCUMOCTH YACTOTHI
[IPOCTPAHCTBEHHBIX TOYCK C IPaJOBOM, I'PO30BOM M JIMBHEBOM OIIACHOCTHIO OT
BBICOTBI, XapaKTCPU3YIOMME BEPOATHOCTH BCTPEYM JICTATEIBHBIX allllapaToB
KPYITHBIM, CPEIHUM, CIAOLIM I'PaJioM U IPO3OBBIMH pasps(aMH. ITocrpoensr kapThbl
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SABIICHUH TIOTO/IBI € yKa3aHHUEM BEKTOPOB HalpaBIe€HUs, CKOPOCTH mepeMerienus K5
1 BENIICTO IIOTOKA, a Tak)Ke METOMKA KPATKOCPOYHOTO IIPOTHO3a MECTOIIOJIOKEHHUS
ABJICHUU IIOTOJBI, OCHOBAHHAS HA aHANH3Ee OGBEMHEIX (GalnoB pamronoKaoHHOro
0030pa. BriBeneHs 3aKOHOMEPHOCTH CyTOYHOIO XOJa IpajOBOM aKTMBHOCTH B BHJe
CTCIHCHHOTO  aHAMTUYECKOTO BBIDXKEHWS. BBINONHEH CTATHCTHYCCKAN —aHATNS
MOJIHHEBO¥ aKTUBHOCTH C IOMOIIBIO KOMILIEKCa Pa3paboTaHHEIX aBTOPOM IIPOrpaMM
st OBM B 3aBucHMoOCTH OT perbeda MECTHOCTH IO TAHHBIM I'PO30IIENIEHTallHOHHON
cetu CesepHoro Kaskasza. B orimune or paHee BBINOJHEHHBIX PaboT HCCIe0BAHME
[PO30BOM aKTUBHOCTH U [apaMeTPOB MOIHHH BBIIOMHEHO Ha OCHOBE JIeJIeHUs
MCCIIE/yeMOH TEPPUTOPUM Ha OIeMEHTapHble SUCHKH ¢ YYETOM  BBICOTBI
TIOACTUNAIOIIEH — [IOBEPXHOCTH  HAJ  yPOBHEM Mopst. Ilokazama  BwICOKas
3 (hEeKTHBHOCTL HCCIIeOBAHMS TPO30rPaZloBON ONACHOCTU Ha OCHOBE COIPSHKEHHS
TPO3OIENCHIalIMOHHON ¥ PaMONIOKAIOHHON HHOpMAaImy. IIpoBeneHs! neTanpHbIC
HCCIIEIOBAHIS TPO30BO aKTUBHOCTH Ha TeppuTopun CeBepHOro KaBkaza, BBIIBIIEHEI
HauboJIee TPO30-rPafiooNacHble DaifoHbl H  [OKasaHa 3aBHCHMOCTh T'PO30BOM
AKTUBHOCTH  OT  BBICOTBI ~MECTHOCTH. Ilomyden BPEMEHHON XOJ YacTOTHI
BHYTPHOOJIAYHBIX TPO30BEIX Pa3psIOB U Pa3psioB «00IaKO-3eMII», a TAKKE TOKOB
Pasps/10B IONOXKUTETIEHON ¥ OTPHIIATEILHON ITONSPHOCTH B 3aBUCHMOCTH OT CTaguu
1 TCHACHIOMM WX pasBUTUS. llomydeHBI KOppelsIUOHHBIE B3aMMOCBS3H MEXTy
AaHHbIMH  MPJI w  pa#HRIMEH  HazeMHOH ceTu MereocTaniui. [Iposenenst
CPaBHUTCILHBIC HCCIENOBAHUS HA3EMHBIX W  PAJUOJOKANMOHHBIX JAHHBIX O
KOIIM4ecTBe 0cankoB. CHHTE3UPOBAHEI KAPTHI, MO3BOJISIOLINE OIEHUTS IIOTPEITHOCTH
pacIpeIeIeHUs 0CaIKOB II0 IIOIIAIISIM.

CTpykTypa paGoThl H OCHOBHbBIE pe3yJIbTaThI

Huccepramuornnas paGora Yapamryesa M.B. cocTouT us BBEIECHUS, 5 Ias,
SAKIFOYCHHUA, CIIMCKA MCIIONB30BAHHON JIUTEpaTyphl M mpuioxenus. OOl o6bem
paboTel cocTaBisier 337 cTpaHMIEL, BKIoYas 117 PUCYHKOB ¥ CIIMCOK JIUTEPATYpPHI
u3 317 HauMeHOBaHMIA.

OCHOBHEBIME pe3yJibTaTaMi PaGOTHl SBJISIOTCS CIEeAYIOIIHE:

1. Paspaborana Meromuka nporpamMma s OBM,  mosBossroniue
ABTOMAaTU3HUPOBATh MPOLECC UAECHTHU(DHUKALUN KOHBEKTUBHBIX sIYeeK, JIOKaIU3alluy
KOHBEKTUBHBIX siaeek (KS1), m3mepenus ux XapaKTePHUCTHK, [TOCTPOEHHS IpaduKoB
BPEMEHHOT0 X0/, ONPEe/eIeHns TEHACHIINN X Pa3BUTHSL, HaIpaBJIEHUs U CKOPOCTH
TICPEMEIIICHNA, a TAKKE BBIICIEHUS HaBeca painodxa IPafoBEIX U IpagoOIIaCHEIX
o6nakoB. IToiy4eHO CBHIETENLCTBO O TOCYIapCTBEHHOW PErMCTPAIUU POrPAMMBL
mi OBM N2017618059 ot 21.07.2017 . «IIporpamma aBTOMaTHYECKOIH
UIEHTU(DUKAIMA KOHBEKTHBHBIX  SUCeKy U mateHT Poccumm  Ne 2395819
«ABTOMaTU3UPOBAHHAS PaZuoJIOKallMOHHAasi CHCTEMa IITOPMOOIIOBELIEHUS U



aKTMBHBIX BO3NICHCTBHH Ha obnakay. (BromeTens No 21,2010T.)

PazpaGotannas meronuxa, OTJIMHAIOMAsACS  OT  CYIIECTBYIOIIMX, KOTOpbIE
TPCLHASHAYCHBI JUI1  ONEPaTHBHON paGOTHI U  He IIO3BOJISIIOT  IIPOBOJIUTE
CTATHCTHHYCCKHE UCCIISOBAHNS, OPUEHTUPOBAHA HA CTATHCTHYCCKIE HCCIIEIOBaHHS.
B HoBbIe anropur™er 6bim BBemeH PAA KOPPEKTHMPOBOK, MO3BOJUBIINX IOHU3NUTE
CTCICHB OIIMOOYHO UICHTH(GUIHPOBAHHBIX B [IpoNiecce CINUSHUS UM pasfeleHus
K. Taxxke mosBHIach BO3MOKHOCTS ONPENEIIATh HAaBEC PAaMO3Xa, YTO He
MO3BOIAIOT NPyrMe CHUCTEMBL. B ImeloM 5To0 mo3Boger MIOBLICUTH  CTEIEHD
dBTOMAaTM3alUK  CHCTeMbl  HAOJIONEHHUS, BO3NEHCTBHS I HCCIIeIOBAHUS
TPO30IrpafioBeIX  mpomeccoB.  IIpym  WMCHONB30BAHMK JAaHHOM  METOIUKHU
TIPCACTABIACTCS  BO3MOXKHBIM Gojiee MeTalbHO HCCIIeNOBATE oThenbHble  KJ,
OTIPENICIATE CTaJUIO ¥ TEHACHIMIO HX PA3BUTHS.

2. BrimonHeH aHamM3 KadecTBa PaZnoIOKallMOHHON MHGOPMAIlMA Ha OCHOBE
Merona KamuOpoBku MPJI o STAIOHHOMY  paZHONIOKAaTOpy, M MeToja
aBTOMATHYECKON (DUIBTPALMN aHOMAIBHOTO panuosxa 1Mo KOMIUTEKCHBIM JTaHHbIM.
Hist aTo#t nenu paspaGorana MCTO/MKa aBTOMATHYECKO KalmubpOBKY M IporpamMma
€¢ peamusanuu nias OBM, mopana 3asska Ha BeIa4dy marteHra. Ilporpamma DBM
3apETUCTPUPOBAHA: CBHACTENBCTBO O TOCYAPCTBEHHOMN PETUCTpaIi NIPOrpaMMEI
Ansgt OBM Ne2017662371, 07.11.2017 .

Brionnensslil ananus moxasan, gro KOHTPOJIb Ka4ecTBa PaJUOJIOKAITHOHHOM
MHQOPMAIIN C HCIIONE30BAHUEM TAHHOMN METOIUKH ITOBBIIIAET OIEPATUBHOCTD M
JAOCTOBEPHOCTH HHGOPMAIIHH.

3. Hcnonesys paspaboranusie TexHONMOrMY I IIpOrpaMMHOe obecreuenue,
BBITIOJTHEHBI HCCIENOBAHHUS IPO30-TPALOBONH AKTHBHOCTH Ceseproro Kaskaza u
Kpeiva. B ornmume or panee mcrmomnpsoBaEmEbIX METOZIOB KOHTPOJISI TPamoBOL
aKTI/IBHOCTI/I, HCCJICTOBAHUS BBIMTOJIHEHEI Ha OCHOBE HOBOTI'O MeToga aBTOMaTUYECKOM
UIEHTUDUKAITNHA KA, [IPOBEIEH  MaTEMAaTUKO-CTATUCTHYECKUH aHaIu3
XapaxkTepucTuk BceX KIS, sadukcuposanmbix Ha UCCIIETyeMOW TEppPUTOpPHU 3a
MHOT'OJIETHUH ITepro,.

3.1. Ha ocHoBe mnpumenenns Pa3paboTaHHOr0  MPOTPaMMHO-TeXHIYECKOro
KOMIIEKCa TIpOBE/ICHA cTaTUCTHYecKas o6paboTka W aHaIH3 OTPOMHOI'0 MacCHBa
AAHHBIX PaTHOJIOKAIlHOHHBIX HAGIIOMeHH 06IaKOB B nepuon ¢ 2002 mo 2019 rr. u
TIOJIy9€HBI CICIYIOINE Pe3YIIbTATHI;

3.2. Bumepsrie Ha o6mmpHOM OKCIICPUMEHTAIEHOM ~ MaTepuaje MOIydYeHbl
ACTAIIbHBIE CTATHCTUYECKUE NaHHbBIE, KaK TIOATBEPXKIAIOIINE, TaK U PACIIUPSIOLINE
HIPENBIYIIHE MCCIeNOBaHUS O HOBTOpsieMocTd KSI ¢ JIMBHEBEIMI U I'PaJoBBIMH
OCallkaM¥ pasiIUYHON WHTEHCUBHOCTH, HX PCTHOHAJIBHBIHN, MHOTOJIETHHIA, FOMOBOM U
CYTOYHBIH XOJI.



3.3.  JeranbHO HU3yYE€HBI ~MHOTOJIETHHWH, TOMOBOM m| CYTOYHBIM X0
TPalo0NacHOCTH OBYX PETHOHOB B OTHENBHbIE TOABI M 32 BCE I'OJBI HaOIIOIEHMIL.
YcraHoBieHs! HamGomee I'pajioonacHble IIEPUOABI Tofla U CYTOK, BBISBJICHBI
PETHUOHAJIbHBIE OCOOEHHOCTH B nosropsemoctd K5 rpanoseix mporeccos pa3HoM
MHTCHCUBHOCTH W COOTHOLICHMH KomudectBa K5 co cmab6reim, YMEpPEeHHBIM U
MHTCHCUBHBIM I'PAIOM, & TAKXXE C CHUITLHBIM, YMEDPEHHBIM U CIIa0BIM JIUBHEM.

3.4. HOHy‘IGHH CTaTUCTHUYECKHUE JaHHBIC (¢ 3aBUCUMOCTH HacCcTOTHI
IIPOCTPAHCTBEHHBIX TOYEK C I‘pa,Z[OBOI\/’I, I‘pO3OBOI>i U JIUBHEBOU OIIACHOCTRIO OT
BBICOTHI, XapaKTEepU3YIOIIHE BEPOATHOCTH BCTpEUH JIeTaTeJIBHBIX alrapaTtoB ¢
KPYIIHBIM, CpemHuM, ClIa0bIM I'pPaioM U I'pO30BBIMHUA paspsnamu.

3.5. IlocTpoeHsl KapTh! sBIeHMI IOTOZBI C yKa3aHHEeM BEKTOPOB HAIIPaBICHUS U
CKopoctn nepememernus K5 wu  Bemymero IIOTOKa, a TakXe MEeTOIuKa
KPaTKOCPOYHOTO MPOTHO3a MECTOIOJIOKEHHS SBIICHHIA IIOrOJBI, OCHOBAHHAS Ha
aHanu3e 00BeMHBIX (haiinoB PaZnONIOKAIIMOHHOTO 0030pa.

3.6. BhIBeZIeHBI 3aKOHOMEPHOCTH CYTOYHOIO XOJa IpaloBOM aKTHMBHOCTH B BHIIE
CTCTICHHOI'O aHAMUTUYECKOTO BBIPAKEHMSI.

4. BBINONHEH CTaTHCTHYECKHH aHATH3 MOJNHHEBOM AKTUBHOCTU C IIOMOII[BIO
KOMIIIEKCa  pa3pabOTaHHEIX aBTOPOM nporpaMM gt OBM B 3aBucmmocTH OT
penbedha MECTHOCTH 110 TaHHBIM I'posonenienranonnon cetu CeepHoro Kagkasza.

B omiuume ot panee BITOMHEHHBIX pabot uccnenoBanue TPO30BOH aKTHBHOCTH
1 IIapaMeTPOB MOJHHYU BBIIOJHEHO HA OCHOBE JENICHHS HCCIIeTyeMON TePPUTOPUH
Ha SJIEMEHTApHbBIE SMEHKH C y4eTOM BBICOTHI MOICTHIAIOIIEI MIOBEPXHOCTH HaJ
YPOBHEM MODSI.

Ilokaszana BeICOKas 5((peKTHBHOCTS HCCIIEI0OBAHUS T'PO30TPafioBOM OMacHOCTH
Ha  OCHOBC  CONPSDKEHHMS  TPO3OIMENEHTAlHOHHON W PaIMOIOKAITHOHHOM
nHbOpManum.

IIpoBeneHs! neranbHBle WccIenoBams I'PO30BOM aKTUBHOCTH Ha TePPUTOPUN
Ceseproro Kaskasa, BbIsBieHs HamGosee IPO30-TPaloONIacHble paliOHBl U
TIOKasaHa 3aBUCHMMOCTE I'PO30BOM AKTHBHOCTH OT BBICOTBHI MECTHOCTH. [Tomyuen
BPEMEHHOM XOJI 4YaCTOTH BHYTPHOOIAYHBIX TPO30BBIX PaspsIOB U Pa3psmoB
«00JaK0-3eMIIsl», a TaK)Ke TOKOB paspsANOB TIOJNIOXKUTEIBHOM U OTpHIATENIBHOM
HOJIAPHOCTH B 3aBUCUMOCTH OT CTaJMX U TEHICHIINA UX pPa3BUTHSA.

5. llomydyeHBI KOPPETANHOHHBIE B3aHMOCBS3H MeXIy naHHeIMH MPJI wm
AQHHBIMH ~ Ha3eMHOHM  CETHM  MeTeOCTaHIHiL. IlpoBenensl  cpaBHUTENBHBIE
MCCIICIOBAHNs HA3EMHBIX M PAJMONOKAIMOHHBIX JAHHBIX O KONHYECTRE 0CaJIKOB.
[pennoxxensr mMerommku aBTOMAaTU3UPOBAHHOTO CPABHEHWs DPaJMOIOKAIMOHHON M
HAa3eMHOH HH(pOPMAIME C UCTOTE30BAHUEM, KaK CHenuanbHbIX 0a3 JaHHBIX, TaK U
OOIIeIOCTYIHEIX CPEACTB CeTH MHTEpHET. CHHTEe3MPOBAHbI KAPTHI, MO3BOJISIONTIAC
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OLICHATH TIOIPEIIHOCTH pacIpe/eeHus OCaZIkOB IIO IITOINAAAM, BBIKIIAILIBAEMEIX
PCTHOHANBHEIMH  THAPOMETIEHTPAMH Ha  Caiir Pocrunpomera, aBromarmyecku
CKayMBas U HaHOCS METEOPONIOTHYeCcKyI0 HH(OPMAIHI0 Ha PaIuOIOKaAMOHHYTO
KapTy. OTO HO3BOJIIET COMOCTABUTE PaJNOIIOKAMOHHYFO KapTy OCaKOB ¢ NaHHEIMHU
CCTH METEOCTAaHLUI U IOCTOB.

Paspaboransr u BHC/IDCHBI  TIPOrpaMMHEIE  KOMIDIEKCHI s CpaBHEHUs
PafMONIOKANNOHHON ¥ Ha3eMHON WH(OpPMAITHH METEOCTaHIIMN U aBTOMAaTHYECKOTO
Pacllo3sHaBaHUs TUIIA 00JIAKOB 110 JaHHBIM cetu MPJL.

Ilpepnoxen u 3amarentoBan HOBLE TUII ocanakoMmepa (mareHT Poccmum No
2694274): IIFOBHOTPA() KPOBENBHOrO THIA ¢ GOJBIIOLN Iomaneo  Bogocbopa,
TIO3BOJIAIOIIME YMEHBIIUTE HOIPELTHOCTS HU3MEPCHUS KOJIMYECTBA M UHTCHCUBHOCTIH
OCaIKOB M IPOBECTH 0oJiee TOYHOE CpaBHEHMe PalAOIOKAIMOHHBIX W Ha3eMHBIX
JAHHBIX.

6. BrimonmHeHO comocTaBmeHuMe MHOT'OJICTHHX CTaTUCTUYECKHX JaHHBIX O
TPO30BOM M TIPajioBOH aKTUBHOCTH HCCIEyeMOW TEPPUTOPUH, YTO IIO3BOJIMIO
(opMupoBaTe  1eM0CTHOCTE BPEMEHHBIX  DSIIOB  HCCHEAYEMBIX JAaHHBIX IS
OHPENEICHUS B3AaUMOCBSI3H IPaTOBOM U IPO30BOM AKTHBHOCTIL

Ilokaszano, uto mpemIokeHHbIE METOMIBI CONPSDKEHMS X COBMECTHON 06paGoTKu
PaAMONOKANMOHHbIX, PO3OICIEHTAHOHHBIX U HA3EMHEDIX JMAHHBIX 00€CIIeYnBarOT
TIOBBIIICHUE HWH()POPMATUBHOCTH METCOPOJIOrIEeCKUX HAOMIONEHUH, MOBBIIICHHUE
TOYHOCTH PACIIO3HABAHMS SIBJIEHMI TIOTOIBI U HU3MEPEHUS 0CaIKOB.

PaspaGoranel  pexomemmamumu 1o COBEPIICHCTBOBAHUIO  TEXHOJIOTWU
IPOTUBOIPaZIOBOM 3aIMTEI U INITOPMOOIOBECHHS. B YaCTHOCTH, IIpeIJIaraeTcs:

1. Mcnons3oBats 0GBeKTHo—opHeHTI/IpOBaHHLIIZ [IOIXOZ K OTOOpakKEeHWUIO
METCOPOIOTHIECKUX  KapT, IO3BOJISIOIIAI BOCIIDUHUMATE [laHHBIE He Kak
MaTpuIly (MO3anKy), a Kak 06beKTED (Ks1).

2. ITpoBouTh KamiObpoBKy Bcex MPJI cetn mo srationHomy MPJI.

3. ABTOMaTHYecky GuIeTpOBaTEH aHOMAaJIbHOE pagmrosxo 10
paspaboTaHHBIM MeTOAMKAM.

4. IIpoBOAWTE HOCTOSHHBIIH dBTOMATH3UPOBaHHBIM KOHTPOIIb HH(DOPMALHH
Kak oTnenbHeIx MPJL, Tak u cetu B memom ¢ ITOMOIIBIO I'PO30MENIEHTAIIHOHHON
U Ha3eMHOH HH(}OpMaLNy.

5. Pacimmputs  Bo3MokHOCTH IIPOTHO3a  pa3BUTHs  IPO30-IPafoBOif
dKTHBHOCTH 32 CYET KOHTPOJIS NpHTerarmeii k MP.JI TEPPUTOPUH C IIOMOIIBIO
MH()OPMAIUE METEOCTAHIMH 1 IIOCTOB, HAJIOKEHHBIX Ha PaJUOIOKAI[MOHHbIC
KapTEL.

Hexoropsle paspaGorannsie METOJIBI, aqTOPUTMEI ¥ IPOrPaAMMHO-TeXHUICCKHE
CPeICTBA aBTOMATU3UPOBAHHON HieHTHduKaruy K5I UCIIOB3YIOTCS B TIPAKTHKE
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IPOTHBOIPagOBOH 3alIUTHI, IITOPMOOTIOBEIIIEHUS U METE006eCIe eH s aBHAITAY.

Ux npumenenne o6ecreunpaer NOBBIICHUS 3 hekTUBHOCTH IIPOTHUBOTPA0BOH

3aIlIMTEL, & TAK)KE YBEINYUBAET OIIEPaTHBHOCTh PallOIOKAIIMOHHOLO HCCIIEIOBAHUS

00JIaKOB U co3manue HUH()OPMaLMOHHOTO 6anKa JA@HHBIX 00 3BosronHN K 4.
Hosmusna u npakruyeckas 3HAYHUMOCTh

1. Tlomygenusie B pa6ore CTATUCTUYECKHE JAHHBIC CHHXPOHHBIX U3MEepeHnH
MOJIHHEBBIX Pa3psANOB PasIUYHBIX THIOB U Pa/IMOIOKAIIMOHHBIX XapaKTEePHUCTHK
KOHBEKTHBHBIX 00JIAKOB MOTYT 6BITH MCIIONE30BAHE] AL YTOUHECHHS 2IIEKTPHIECKOL

1 MUKPODU3HYECKOI CTPYKTYPBI KOHBEKTURHEIX 0071aKOB Ha PA3THYHBIX CTATHIX HX
Pa3sBUTHSI.

2. Meron omnenkn IPO30IpaoOBOM aKTHMBHOCTH TEPPUTOPUU 110 HAHHEIM
PallHOIIOKALIMOHHON U TpPO30IENeHTallHOHHON ceTeii MOXET OBITh IOJE3eH IpH
PaclllipeHNN TEPPUTOPUIA MIPOTUBOTPATOBOH 3almThl, 1t Hyx 1 MUC, asuanuu, a
TaKKe aHaJIM3a IIOCIIEICTBUI U3MEHEHHUS KITHMATA.

3. Cnemamubli B pabore  BBIBOI O TOM, HYTO  JOCTOBEPHOCTH
T'PO3OIENCHIANUOHHBIX JAHHBIX 33aBHCHT OT YAQICHHOCTH o0Jaka oOT Bcex
TPO3OIIEICHraTOPOB CETH, HEOOXOIUMO YUUTHIBATS IIPA aHaIu3e BPEMEHHEBIX PSIOB
I'PO30BOY aKTUBHOCTH. Kiumat HamGojee 'PO300NACHBIX PAaHOHOB OT T. DIE6pPyC B
CCBEPO-3aNafHOM HAIPABIEHUH HHU3KOTODBS Kagkaza, mecmotpst na HeOOBIITYIO
BBICOTY pelbeda, ompenesseTcs BIUSHHEM AOMHMH W paBHUH. BrmaronpustHbie
YCJIOBHS AN PasBUTHS I'PO30IPAOBBIX [IPOIIECCOB OTMEYAIOTCSI HA HABETPEHHBIX
ckioHax. MiMeHHo sTuM 06ycioBieno TO, ITO B CpeTHEM OOJBIIIE BCETO MOIHUEBEIX
PaspAnoB Thma o0naKo-061aKo BeTpevaeTcs Ha BeICOTax oT 500 mo 1000 M, a
PaspsnoB Tuma obiako-3eMis Ha BeIcoTax or 1000 no 2000 m. ITpu sToM muk
MOJIHUCBON aKTUBHOCTH HaJ JIOOBIM penbeoM TIOMUMO BEICOKOIODBS, [IPUXOTUTCS
Ha HIOHb. [ BBICOKOTOPBS e HAOIIOIANIOCh yBeIMYeHNEe KOIUUECTRA rpo3 Ha
KBaJlpaTHBIA KAJIOMETD ¢ Masl 110 CeHTAOPS. JlaHHBIe UCClle [OBAHS UCITOJIB30BAIACE
AT CO3MaHUs 30H C IOBBIIEHHOM MOJIHUEBOI omacHocTsio Mt MUC KBP, umeercs
aKT BHEJIPEHUS.

4. Ilpenmoxennsrit meron u AJITOPUTMBI  KTHOPOBKH  PafHOIOKAHOHHOM
CETH II0 STaoHHOMY MPJI MO3BONSIOT ¢ HaMMEHBIMMHU (GuHaHCOBEIME 3aTparamu
KOHTPOIMPOBAaTE JIOCTOBEPHOCTD PaHONOKAIHOHHOMN uHpopMarmu cetn MPJI
(cBHUEETENBCTBO 0O TOCYNApCTBEHHON  perucTpallél OporpaMMmbl  mmst  DBM
Ne2017662371, 07.1 1.2017).

5. PazpaGoraHnbIii dBTOPOM METOJ aBTOMATHYECKOM uneHTuukammy K51
(CBHIETENECTBO 0 TOCYNapCTBCHHON  perucTpalii mporpamMmsl  mis DBM No
2017618059 or 21.06.2017) nomemen o PaKTHIECKOIO0 TPUMEHEHHUS B
IIPOTUBOTPANOBEIX CITyK0ax (MMeeTcs akT BHEPCHUS).
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6. PaspabGorannas aBTOPOM METOAMKA, OCHOBAHHAsS Ha KOHTpOJIe TOKa3aHUH
JIOKaTOPOB CETH II0 JaHHBIM OIHOI'O oTKanubpoBanHOro MPJI, ITIO3BOJISIOLIAS
ABTOMaTHYECKU KOHTPOJIUPOBATE €IMHOOOpasue ITIOKa3aHu’ ceTH
MTOPMOOIIOBEIEHUS (CBUAETEILCTBO O TOCYNapCTBEHHON PErUCTPAIIUY ITPOTPAMMEI
mist OBM Ne2017662371 ot 07.11.2017), MoxeT 6BITH HCIIOJIB30BaHA IS
KaJIMOPOBKY CYINECTBYIOLIEH CeTH IITOPMOOTIOBEIIIEHIS.

7. Paspaborannas  aBTOpom METOJUKA,  TO3BOJAIONIAS  WCIIONb30BATE
OOINENOCTYIIHBIE NAHHBIE U3 CETH HHTCPHET IJIS COIIOCTABIICHHUS PagHOMOKAIMOHHOMN
¥ Ha3eMHOH WH(OPMALWM MEeTeOCTAHIME W  [IOCTOR (cBUIETENBCTBO O
TOCYNapCTBEHHOW  PErucCTpalii  OporpamMmel  mis  DBM Ne2017662371 or
07.11.2017), BHenpena B CHCTEMY METE000eCTIeYeHH I (aKT BHEAPEHMS HMeeTCs).

8. IlonydeHHEIe KapThl pacipe/eseHHs ONACHBIX aHOMAJIBHBIX I'PO30TPaZOBBIX
tiponeccos no tepputopun KBP ucronssyrores ynpasinernem MUC PD o KBP (akr
BHEJIPEHMS UMEETCs).

9. PesympTaTel  jmmccepranmoHHOro HCCIICIOBAaHMS  peaau30BaHbl B
0011[e00pa30BATENBHBIX POLECCAX B Kabapanro-bankapckom rOCYIapCTBEHHOM
yHuBepcurete uM. X.M. BepbekoBa (umeercs akt BHEJIPEHUS).

10. PaGora smBiusiercss gacThio uccinenoBanuii B 2017-2019 romer mo Temam
HUP ®OI'BY «BI'ly, B KOTOPBIX aBTOp SABIUICS HAyYHBIM DPYKOBOIWUTENEM WU
OTBETCTBEHHBIM UCITOJIHUTEIIEM.

11. Jlausere paspaGorannoro ocankomepa (matent Poccum Ne 2694274),
MOTYT OBITh HCIIOIb30BAHBI IS JOMOIHEHHS CYIIECTBYIOIIEN CETH METEOCTAHIIUN 1
IIOCTOB.,

12. " TlpemnoxeHHble METOME 06GPAGOTKH TAHHBIX MOTYT OBITH HCIIOJIB30BAHI
AU KOMILTEKCUPOBAHUS Pa/IHONOKALOHHOMN, IPO30MeNeHralliOHHON 1 Ha3eMHOI
HH(OPMAIIHH, MOTyJeHus CHHTC3MPOBAHHBIX KapT, OOECIEYMBAIOIMNX ITOBBIIICHIE
TOYHOCTH ¥ MH(OPMATHBHOCTH METEOPOIOTHYeCcKO MH(OOPMAIUK TIPU pelIeHAn
HayTHBIX M [IPAaKTHYECKHUX 3a1a4 (MMEeTCs aKT BHEIPEHMSL).

OCHOBHBIE Pe3yIBTaTH PaGOTHI MOTOKEHDI I 00CY>KIEHBI Ha MEXIyHApOIHBIX
BcepoccuicKix ¥ permoHambHBIX HAYYHBIX KOHQEPEHIUIX U OMyOIMKOBAHEI B 53
Hay4HBIX CTAThAX, B TOM YHClIe B 12 KypHanax, pekomeHnyemerx BAK.

HecMmotpst Ha oueBmmgnbie [IpeUMyINecTBa NaHHOK paboThl e TaxKe mpucyIm
Pl HEAOCTATKOB, HanbOJIee CYIECTBEHHBIMH 13 KOTOPBIX SIBJISIFOTCS CIIETYIOIIHE.

. Henocratoyno oceemeHs! Bce  IUIHOCKHT IIPEJIOKEHHBIX ~ METOJ/IOB
KOMIIIEKCHON 00paboTkn T'PO3OIICICHIallUOHHOM, PaJUOJIOKAIMOHHON W Ha3eMHOM
MH(pOPMAIUH METEOCTAHIIUH 1 TTOCTOB.
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2. He coBcem momsTHO, TI0"eMy IIpH KalTHOPOBKe JTOKaTOPOB, aBTOp BEIOWpaeT B
KaeCTBE CPeAHEH 30HBI, 00JIACTS, OTCTAIOIIYIO HA 5 KM OT JVMHUY, PaBHOYIAJIEHHOH
oT 1Byx MPJI.

3. PacnosnaBanue  sBnenmit TIOTOZIBI  OCYINECTBILIETCS  CYIECTBYIOIUMHE
meromamMu IV «ITO um. AW BoelikoBa», a pacmosnaBanme IPafoBBIX U
rpajooIlacHEIX 00JaKOB U KaTeropuii 00beKTOB BO3IEHCTBHS metomamu I'V «BI'My,
H, K COXKATICHHIO, HE CKa3aHO O BO3MOXHOCTH COBEPIIEHCTBOBAHHIS STHX METOJIOB Ha
OCHOBE II0Jly9€HHBIX JAHHBIX O IBYMEPHbIX U TPEXMEPHEIX ITapamMeTpax.

4. Nmeronuecst B jamccepranuu YTBEPKICHUA O BHEAPEHHH HEKOTODBIX
Pe3yIbTaTOB paboOTHI CleAyeT MOATBEPAUTH AKTAMI BHEJIPEHHUS, IIO/IIMCAHHBIMHU
COOTBETCTBYIOIUMH OPraHU3AIHIMH.

5. BBUIO  OBI  IeNlecooOpasHEIM  HecKONbKO COKpaTUTh IEPBYI0 [JIaBy,
TOCBAMICHHYIO 0030pY COCTOSIHHS BOIPOCA W HECKOIBKO PacCIIMpUTh pa3fensl,
Kacaloluecst  mpeAnaraeMeIX — METOJIOB ¥ CTATHCTHIECKOro aHanm3a
PanuoNIOKaMOHHON HH(OPMAITHH.

6. B paGore u aBropedepare mmerorcs OTHENILHBIC HEYNa4YHBIE TEPMHUHBI H
OIleYaTKH.

OrMedennrle HeNOCTATKH JHIIP B He3HAYHTEIBHOMN CTEIIEHU BIUSIOT Ha
Ka4eCTBO paGoThl B 1enoM. Jluccepranus Hammcana TPaMOTHBIM HAYYHBIM S3BIKOM,
aKKypaTHO 0(OpMIIEHA XOpOIIO uimocTpuposara. [lo xaxmoit riase u paGore B
TemoM numetoTest BeIBOJEL. Ilomyvennrie B paGote pesyisratsr JIOCTOBEPHEI, BEIBOIBI
M PEKOMEeHIaNUi OOOCHOBAHEI, HMEIOT HOBH3HY, HayqHYI0 U IIPaKTUYECKYIO
3HaYMMOCTh. ABTOpedepar HOCTATOYHO MTOTHO OTpa)kaeT CoJeprKaHue W OCHOBHBIE
TOIOXKEHUS  quccepranuy. OCHOBHBIE pe3yNbTaThl paGoTHI anpoOUpoBaHEl Ha
Pas/IMIHBIX HAay9YHBIX KOH(EPEHIHUSIX U OIyOIMKOBAHBI B 53 HAYYHBIX CTAThSX,
3HAYMTEIbHAS JACTh U3 KOTOPEIX G€3 COABTOPOB.

Huccepranus M.B. JKapamryepa mpezcraBnger co6oif 3aKOHYEHHL Hay4HO-
HCCIICNOBATENIBCKUN TPy, BBIIOJIHEHA HA BBICOKOM HayqHOM ypoBHe. B pabote
PCIICHA  BaXXHAs JJI1 MCTEOPONOIMH 3a]a4a  HCCIIeqOBAHMS I'PO30-IPaIOBBIX
POLECCOB C HCIONB30BaHMEM KOMILIEKCHOU 06paGoTK I'PO30IIENEHTaITHOHHOH,
PalOTIOKAMOHHOM ¥ Ha3eMHON HH(OPMAIIHH.

Ha ocHoBanwmu BeIIEM3nokeHHOTO CIUTaeM, 4YTO paccMaTpuBaemas paboTa
oTBevaeT TpebosanusM BAK Munmcrepcrsa 00pasoBaHuss W Hayku Poccuiickoii
Denepaunn, a ee asrop JKapamryes Mypar Buagumuposua sromme saciyxusaer
IPUCYKNCHUS WCKOMOW CTENEHM MOKTOpa (BH3HKO-MATEMATHIECKIX HayK II0
crienuanpHocTH 1.6.18 — Hayku 06 aTMoc(epe U KIIMaTe.



OT3BIB cocTaBien 3aBenyromuM 0a3oBoH Kadempoil amammsa reo(pu3uuecKoii
uHQOpMaIMA  u METCOPOJIOTHYECKUX ~ MPOTHO30B  (DU3HKO-TEXHHUECKOTo
dakynbTeTa, TOKTOpOM ¢usuKo-MaremarHyeckux HayK, mpodeccopoM 3aKHHIHOM
PoGeprom I'yprenosuuen.

O13BIB  0GCYXHeH wu YTIBEPXACH Ha pacIIMpPEeHHOM 3aceqaHud Kadeapsl
TEOPETHYCCKOM M MAaTeMaTHYECKOH (H3MKM COBMECTHO c 6azoBoii Kadempoii

aHaIu3a reodusuyeckoil wmHOOpManUEm u METEOPONIOTUYECKIX IIPOTHO30B
12.03.2024 r., mporokox Ne 15.

IlpucyrerBoBano Ha 3acemamuu 16 wer. B 00CY)XIEeHUU MPUHSIH y4dactue: 8
geo.

Pe3ympTatsl rosocosanus: «3ay — 16 gei., «1potuB» — 0 yelr., «BO3ZIEPIKAIIOCEH)
— 0 gen.

9 /] A.P. 3akunsm,
“.-"‘ //
4 "4 . // .
(//// / 2’%\4{@”/‘7‘/ HOKTOp busnko
w// i 7 MaTeMaTUYCCKUX HayK, IOLEHT,
// 3aBEYIOITHI Kadeapoi
TEOPETUYECKOHI 51

MaTeMaTHIeCcKOH Gu3nKu

3axunsH Aptyp PoGeproBnu

JOKTOp (DU3HKO-MAaTeMaTHUEeCKIX HayK, JOUEHT, 3aB. Ka(eIpoil TeOpeTHHUecKOl -1
MareMatuieckod ¢usuku OIAOY BO «CeBepo-Kaskazckuit benepanbubrit
YHUBEPCUTET)

355017, r. CraBpomois, yi. ITynikwna, 1

e-mail: zakinyan.a.r@mail.ru

Tell. 8 (865) 233-02-83




