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OBIIASI XAPAKTEPUCTUKA PABOTHI

AKkmyanvHocme uccne)osanus. AHanmu3  TEKyLIEro COCTOSIHUS aJlanTalnuu
CEIbCKOXO3SUCTBEHHON ESITEIbHOCTH K KIMMATHYECKUM KartacTpodam B OOJIBIIMHCTBE CTpaH,
0COOEHHO B MEHee pa3BUTHIX, TaKWX Kak bBypyHIW, MOKaszaj, 4YTO YIPaBICHHE PHCKaAMH,
CBSA3aHHBIMH C HM3MEHEHHEM KIUMaTa, HeI0CTaro4Ho d((EKTHBHO, HECMOTpS Ha HAIUYHE
CYIIECTBYIOIIMX METOJIOB IPOTHO3UPOBAHUS MOrojbl. OTCYTCTBHE TEXHHUYECKUX METOJIOB
[IPOTHO3UPOBAHUS  THAPOMETEOPOJIOTMYECKHX  PHUCKOB,  CBA3aHHBIX € JIMHAMHUYECKHMH
W3MEHEHUSIMU TIOTO/IHBIX MapaMeTPOB, ¢ y4eTOM OCOOCHHOCTEH pa3BUTHS M YCIOBHH pOCTa TOTO
WJIH MHOTO PACTEHMs, OCTaeTcsl MpoOJeMOM, YUUTBIBAas pa3IHYHbIE KIMMATHYECKHE YCJIOBHS, B
KOTOPBIX BBIpAlIMBaIOTCsT pacTeHus. Kpome TOro, oTcyTCTBHE TEXHHYECKHX METOJIOB, TaKMX Kak
reorpadpuyeckue MHPOPMAIMOHHBIE CUCTEMBI, KOTOPBIE MOTJIM OBl YJIOBJIETBOPUTH MOTPEOHOCTH
(depMepoB U MPEIOCTaBUTh UM B PEKUME PEATBHOTO BPEMEHHU IMPOCTPAHCTBEHHOE pacIpe/IesieHue
NoKa3aTeseld pHCKa, CBS3aHHOTO C KIMMATHUYECKUMH O€ICTBUSIMH, OCTaeTcs MpoOJIeMON Jyist
opramu3aii U >PQPEKTUBHOTO YIPaBICHHUS CEIHLCKOXO3IUCTBEHHOU JesTeapbHOCThI0. Crenyer
TaK)ke OTMETHTBh, UYTO KOJIeOAHUs OIPECICHHBIX KIAUMATHYECKUX I1apaMeTPOB MOTYT CTaTh
MPUYMUHOM BO3HUKHOBEHUS yiiepOa, MOCKOJIBKY MX KoJeOaHUs MOTYT TPUBECTH K IPEBBHIINICHUIO
IIOPOrOBOr0 3HAYEHUS, 3a KOTOPbIM MOKET BO3HUKHYTh HApPYIIEHHE HOPMAJIBHOIO PEeKHUMA pOCTa
CEJIbCKOXO3AMCTBEHHBIX PACTCHUN.

Pa3zpaboTtka U ucnoip30BaHUEe MOJENU reorpaduyeckoil HHGOPMAMOHHON CUCTEMBbI ISt
YIPaBJICHUS] THIPOMETEOPOJOTHYECKIMHE PUCKAMH B CEIHCKOXO3SIHCTBEHHOM CEKTOpE C yUeTOM
KOHKPETHBIX YCJIOBUM BBIPALMBAHMUS TOTO MJIM HWHOTO PpACTEHHS YCTPAHUT HEIOCTATKU
CYILIECTBYIOIIUX Mojeleil, oOecriednB ¢epMepoB U JIMI, TNPUHUMAIOMIMX pELICHHUS B
CEJIbCKOXO3SHCTBEHHOM CeKTOope, HH(pOpMaIHel, HeOOXOAUMOM IS IPUHSATHUS PEIICHUN C YUYETOM
PHCKOB, KOTOpBIE MOTYT OBITh BBI3BaHBI (DJIYKTyaIlMsIMH TIOTOJHBIX TapaMeTpOB. DTO MOBBICHT
3 (PEKTUBHOCTH CEIHCKOXO3SHCTBEHHOIO CEKTOpa, MO3BOJUB €My aJaNTHPOBATHCS K W3MEHEHHUIO
KJIMMAaTa U MUHUMU3UPOBATH MMOTEPH.

Takum o0Opa3om, aKTyaJbHOW SIBJISIETCS Hay4yHas 3ajladya COBEPIIEHCTBOBAHMSI MOJIEIECH U
METOJMK  TIC€OMH(POPMAIIMOHHOTO  YIPABJICHHS  TMJIPOMETEOPOJOTHYECKHUMH  PUCKAMH B
CEeJIBLCKOXO035IUCTBEHHOM CeKTOpe B bypyHnau

Lenu ouccepmayuonnoin pabomsl — MUHMUMH3ALMS BIIMSHUS IPUPOIHBIX SBJIECHUH Ha
ypoxaifHOCTH B pecnyOiuke BypyHIM Ha OCHOBE NMPOTHO3UPOBAHHS THIAPOMETEOPOTOTHUYECKUX
PHCKOB.

Oobvekm uccie008aHua — CUCTEMA YIPABJICHHUS THAPOMETEOPOJIOTHYECKUMH PUCKAMH B
CeJIbCKOX03sHCTBeHHOM cekTope Pecnybimku Bypynan.

IIpeomem uccnedosanus — TEXHOIOTMH W MOJEIH TEOHMH(POPMAIUOHHOTO YIIPABJICHHS
pPHCKaMH B CETbCKOXO3SIMCTBEHHBIX paitoHax bypyHu.

OcHogHble 3a0a4u UCC/1Ie008AHUA .

1 aHaJIM3 rUAPOMETEOposIornueckoit oocranoBku B Pecniybnuke bypynau;

2 pa3paboTka TpeOOBaHUI yIIpaBIeHUs THIPOMETEOPOJIOTMUECKUMH PUCKAMH B
CeJIbCKOXO03siiicTBeHHOM cekTope PecniyOnukn BypyHau;

3. CTaTUCTUYECKHH aHaIN3 MapaMeTPOB, BIUSIOIUX HA BOSHUKHOBEHHE
T'HJIPOMETEOPOJIOTHYECKIX PUCKOB B CEITBCKOXO03SUCTBEHHOM cekTope Pecnybnuku bypynau;

4. pa3paboTka nmapameTpu4ecKoid MOJIeIH yIIPaBICHHUS THAPOMETEOPOTIOTHUECKUMHU
PHCKaMU B CEICKOXO03sIHCTBEHHOM cekTope PecniyOnuku Bypynau;

5. pa3paboTka HHPOPMAITMOHHONW CUCTEMBI OOeCTIeUeHUS IIPUHSATHS PeLICHUN Ha

OCHOBE FHJIPOMETEOPOJIOTHUECKUX PUCKOB.
Memoowst uccnedosanua. Penmenue NMOCTABICHHBIX B JUCCEpTAllMM 3aja4 Oasupyercs Ha
COBPEMEHHBIX METOAX HAYYHOTO UCCIICIOBAHNUS:

18 0o000IeHre # aHaliu3 CYIIECTBYIOIIET0 OMNbITa MOJEIMPOBAHMS JIMHAMUKHU
MPUPOJIHBIX SBICHUN;

2. CHCTEMHBIH aHATN3 U KOHIIENITYaJIbHOE MOJIEJTMPOBAHHE;

3. AHAIUTUYECKHE UCCIIeIOBAHMS;



4. MAaTEMATUYCCKOEC MOJICIIMPOBAHUC,

3 IPOrHO3UPOBAHHUE;
6. 9KCIEPUMEHT.
Hayunaa noeusna
= 000CHOBaHBI TpeboBaHus K re€0NpPOCTPAHCTBEHHOMY IPE/ICTABICHUIO

CEeJIbCKOXO3SIUCTBEHHBIX peruoHoB PecnyOimku BypyHIM Ha OCHOBE MHOIONApaMETPHUECKOro
aHallM3a XapaKTEePUCTHK TeOMH(POPMALUOHHBIX CHCTEM U CHOPMYJIHPOBAHBI MPHOPUTETHHIE
HaIpPaBJIECHUSI IdKOHOMUYECKOT0 pa3BUTHS bypyHau;

= c(hOpMYJIMPOBAHBI METOJUKH MPOCTPAHCTBEHHOTO TPECTABICHUSI T€OJaHHBIX IS
CEJIbCKOXO3SHCTBEHHBIX pErTHOHOB bypyHau;

= BIEpBbIe pPa3pabOTaHbl TPUHIMUIIBI YIPABIECHUS CTUXUUHBIMH OCICTBHSAMHU IS
peruoHoB bBypyHaM, OCHOBAaHHBIE Ha MOJIEIU YIPABICHUS pPHUCKAMU C MCIOJIB30BAHUEM
reoMH()OPMAITHOHHON CUCTEMBI,

- BIIEpBbIE pa3paboTaHa MOJIEJb OIEHKHM pPHUCKA Ui INPUPOJHOM TI'€OCUCTEMBI C
HE/IOCTATOYHOM (OrpaHHYeHHON) WHQOpManuei o mnapamerpax ee coctosHus. Jlns ananmsa
COCTOSIHUSI TapaMETPOB I'€OCUCTEMBI B 3aJlaHHbI MOMEHT BPEMEHHU HUCIIOIB3YIOTCS BEPOSTHOCTHDIE
XapaKTEePUCTUKU CIYYaHHOTO IpOIEeCcca, OIMUCHIBAIOLIEIO IOBEJICHUE MapaMeTpOB CUCTEMBI, Ha
OCHOBE 3HAHHUS TEKYIIETrO COCTOSIHUS ITUX [1apAMETPOB;

' = BIIEpBBIE pa3paboTaHa MOJeJb, IO3BOJSIONIAs IMPOTHO3UPOBATH KOA(DOUIMEHT
yiepOa, Ha OCHOBE CTAaTHMCTHYECKHX XapaKTEepPUCTUK IapaMeTpOB TEKYILEro MOMEHTa JUls
CeJIbCKOXO03SHCTBEeHHBIX peruoHoB PecnyOnuku Bypynau.

ITos10:keHust M pe3yJIbTaThl, BLIHOCHMbIC HA 3AIIHUTY:

1 TpebGoBanusi Kk TeOMHPOPMAIMOHHOMY YIPABIECHUIO THUIPOMETEOPOTOIHUYECKUMHU
PHCKAMH B CEIBCKOX03sIMCTBEHHOM cekTope PecniyOnuku Bypynam.

2. [Tapamerpuueckass MOJ€JIb  OLEHKH  T'HJPOMETEOPOJOTHYECKMX  PHUCKOB B
CeIBCKOX035UCTBEHHOM cekTope PecnyOmuku bBypynau.

3. Meroauka IPE/ICTaBICHUS re0JIaHHbIX MOJIENTU MIPOTHO3UPOBAHUS
THIPOMETEOPOJIOTHUECKHX PUCKOB B CEJILCKOXO035HCTBEHHOM cekTope PecriyOimku bypyHau.

4. Mojenb reouH(pOpPMAIMOHHONW CHUCTEMBbl YNPABICHUSI THAPOMETEOPOJIOIHYECKUMHU

puckamu B Pecriybnuke bBypynau.

CooTBeTcTBHE [JHCCEPTANMH NACHOPTY cHenuHaJbHOCTH. [lomyuyeHHble HayudHbIE
pe3ysibTaThl COOTBETCTBYIOT TyHKTam 3, 6, 7, 11, 12, 20, 18, 21 u 23 nacnmopra Hay4HOMH
crnienpanibHoCcTh 1.6.20. «I"eonnpopmaruka u kKapTorpadus».

[IpakTHYeckasi U HAay4YHasi 3HAYHMOCTb PadOTHI 3aKIIOYACTCS B TOM, YTO 3HAYMMast
Hay4YHO-TeXHUYeCKas: 3ajaua yMpaBICHHUsS TEOPUCKAMHU pELIeHAa IIyTeM IIPUMEHEHHUS MOJENN
reouH(GOpPMAIMOHHON  CHCTEMbI, pa3paboTaHHOW JUIsl yNpaBIeHHsS pUCKaMH B  00j1acTh
CEJIbCKOXO03SUCTBEHHON JESTEIbHOCTH.

[TpakTuyeckas 3HAYAMOCTH TIOJIYYEHHBIX pPE3YyJbTAaTOB 3aKJIKOYAeTCsl B TOM, YTO
pe/UTOKEHHBIE MOJIeSTh U METOIMKA MO3BOJISIIOT YIYUIIUTh CETbCKOX03AHCTBEHHYIO JAEATEIBLHOCTD
B BypyH/IH, MOCKOJBKY JAlOT BO3MOYKHOCTH 3apaHee INpPUHUMATh PEIICHHS [0 MHHHMHU3AIHH
NOTEPhb, CBSA3aHHBIX C PHUCKAaMH, BHI3BAHHBIMHM  OIACHBIMU  NPHPOJHBIMH  SIBJICHHAMH,
00YyCIIOBJIEHHBIMH MTOCJIEICTBUSIMU U3MEHEHHSI KIIMMAaTa.

JlocToBEpHOCTH  TOJIyYeHHBIX  pe3yabTaToB.  PazpaboranHble  Mozenu  ObLIH
IPOTECTHPOBAHBI ITYTEM IPOBEICHUS CEPHH YHCIEHHBIX JKCIIEPUMEHTOB I10 IPOTHO3UPOBAHUIO
nokasarteyied pucka W ymepba ¢ y4YyeTOM JUMHAMHYECKHX NapaMeTpoB (CPEAHECYTOYHOM
TEMIIEPATypPhl H CYTOYHOTO KOJUYECTBA OCAJKOB), OKA3bIBAIOIIMX HENOCPEICTBEHHOE BIIMSHHE HA
CEeNTbCKOXO3SMCTBEHHYIO  JICATENILHOCTE B Pa3iMuHBIX peruoHax bypynau. Pesynbrarsl,
MOJlyYeHHBIE B XOJ€ YHCJIIEHHOTO MOJICIMPOBaHMs, CPAaBHUBAIMCH C JIAHHBIMH HATYPHBIX
HAOJIIOIEHUH ¢ IPUMEHEHHEM HAYUHBIX METO0B BepupuKaIiu 3PPEeKTUBHOCTH MOJIEIIH.

Anpobanusi padoThI:



1. XI MexnynapoaHas Hay4HO-TEXHHUYECKasi U HAyYHO-METOJMYEcKas KOH(pepeHIHs
«AKTyasnbHble TpoOIeMbl HH(OTEIEKOMMYHHUKALIUI B Hayke ¥ oOpasoBanumn» (Cankr-IlerepOypr,
16-28 despanst 2022 r.);

2. Bceepoccuiickass Hay4yHo-mpakTHueckas KoH(pepeHuus «VHHOBaIMOHHOE pa3BHTHE

HWH(OPMAIIMOHHBIX CHCTEM M TEXHOJOTHH B ruppometeoposiorun» (Cankt-IletepOypr, 12 anpens
2022 r.);

3. Mexnynapoanas — Hay4YHO-IIpaKTHuUecKas  KOH(EpEHIMs  MOJOJIBIX  YUYEHBIX
«MH®OI'EO 2023: Mudopmannonnslie cuctemsl B Apktuke» (Cankr-Iletepdypr, 7 Hosops 2023
T.).

JInunplii BkJaag aBropa. Kanaunar yyacTBOBal B TOATOTOBKE OCHOBHBIX JIOKYMEHTOB,
HEOOXOIMMBIX /sl TMPOBEICHHUSI UCCIIEI0BAHMS, MTPUHUMAT y4acTHe B 00pabOTKE JaHHBIX U B
pa3paboTke MOJEIH TeOMH()OPMAIMOHHONW CHCTEMbl, y4YacTBOBAl B aHAIU3€ MOJYYEHHBIX
pe3yJbTaToB M B COCTABICHHM JOKYMEHTOB, HEOOXOIMMBIX Ui TYOJIMKAIMH MOJYYCHHBIX
pe3yJIbTaTOB B PA3IMYHBIX HAYYHBIX JKYypHAJIaX.

Ily6smkanun. Pe3ynbraThl HcciieoBaHMsI ONyOJMKOBaHbI B 4 CTaThsX B HAy4HO-
TEXHUYECKUX HM3/IaHUSX, U3 HUX 3 CTAaThbM — B PELEH3UPYEMBIX XKYpHAIaX U3 PEKOMEHIOBAHHOI'O
nepeunss BAK MunucrepcrBa oOpa3oBanusi u Hayku PO.

Crpykrypa m o6bem auccepranmu. Jluccepraiusi COCTOUT W3 BBEIEHHMS, YETHIPEX IJIaB,
3aKJIFOYEHHUS], CIIMCKA JIMTEPATYPhI, CIIMCKA MCIOJIb3YEMbIX COKpalleHuid u 6 npuiiokenunii. O6bem
paboTsl cocraisgeT 167 crpanut, 38 pucynkos, 7 tabmuil, 32 Gopmysibl. CIIHCOK HCIIOJIBL30BAHHOM
JUTEpaTyphl BKIOYaeT 112 HCTOYHHKOB.

OCHOBHOE COJAEP)KAHHUE PABOTbI

Bo BBeaennn 0003HaueHbI 00BEKT, PEIMET, 3a/[a4i U 1e]Ib HCCIIEIOBAHUS, IIPEICTaBIeHa
aKTyaJbHOCTh M Hay4yHas HOBHM3HAa pPadOThI, €€ NpaKTHYeCKass U TEOPEeTHYECKas 3HAYUMOCTh,
KpaTkoe COJIEpIKaHWe JIMCCEpTallMM [0 IJIaBaM, [EPEYUCIICHbI TMOJOXEHHS W Pe3yJIbTaThl,
BBIHOCHMBIE Ha 3aLIHTY.

B nepBoii riaBe B nepBoii riiaBe nmpoBesieH aHau3 reorpaduueckoro ¥ 3KOHOMHUECKOIO
nosnoxenus PecnyGmuku Bypynam; mpoanaau3upoBaHbI OCHOBHBIE MPOOJIEMBI 3KOHOMHYECKOTO
cekTopa; c(pOpMyIHPOBAHBI OCHOBHBIE HMPHOPHTETHI PA3BUTHS YKOHOMHYECKOTO CEKTOPA CTPAHBI;
POAaHATM3UPOBAHO IOJIOKEHUE CEJIBCKOXO3SHMCTBEHHOIO CEKTOPA, dXKMBOTHOBOIYECKOTO CEKTOpA H
TPAHCIIOPTHOI'O CEKTOpA; ONpPEJENIeHbl OCHOBHBIE TPOOJIEMBL, CTOSIIME Tepesl SKOHOMHUKOM
Bypynau; cOpMYITHPOBAHBI pPEKOMEH/IAIHH, HEOOXOTUMbIE JUISt MOBBIIIICHUS
00LIEIKOHOMHUYECKOI'O YPOBHS CTPAHBbI.

Bypynnu pacnonoxena B Bocrounoii Adpuke Mexy 28°58' u 30°53' BOCTOYHO# J0ITOTHI
1 2°15' u 4°30' 105xHON mUpoThL. Ee 5KoHOMHKa B OCHOBHOM OCHOBaHA Ha CEJILCKOM Xo3siicTe. Ha
JAHHBIM MOMEHT B BypyHIH He CyIIeCTBYeT TEXHHYECKHX METOJOB PAllHOHATBHOTO YIPaBICHHS
CEJILCKOXO3SMCTBEHHON JEATEIbHOCTRIO C YYETOM BIIMSHUS W3MECHEHHS KJIMMaTa. 3HauyuTesIbHas
4acTh CEJIbCKOXO3AMCTBEHHON AESITEIbHOCTU MOBEPIKEHA HETATUBHOMY BO3CHCTBHIO M3MCHEHHMSI
kiaumara. Kpome Toro, Ha Hee HEraTUBHO BIMSIIOT JIUHAMHYCCKHE HM3MEHEHHS! TEMIIEpaTypbl H
0cazIkoB. J[IMTeIbHOE MOBBIIIEHUE TEMIIEPATyPhl MOXKET MPUBECTH K 3acyXe, YTO YIPOXKAET POCTY
HEKOTOPBIX pacTeHuid. KynbTypbl, BeIpamBaeMbie B BypyH/IH, MMEIOT pa3/IndyHbIe KIMMATHUCCKHE
YCIIOBHS (TeMmIeparypa, OCaJKy U T. J.), U JIMHAMHYECKHE U3MEHEHHS [TapaMeTPOB, OMPEIEIISIONHX
KJIUMATHYECKHUE YCJIOBHS, MOTYT IPUBECTH K PUCKY JJIS POCTa OMPEIETICHHBIX PacTeHHH, YTO
MOJKET BbI3BaTh II0TEPHU 32 CUET CHUIKEHUS YPOIKAUHOCTH CEITbCKOXO03SHCTBEHHOM JIeITEIbHOCTH.

Ha ocHoBe ananmsa reorpau4eckoil ¥ KJIMMaTHYECKOW OOCTAHOBKHM M3MEHEHHE KiIMMaTa
3aBHCUT OT (PU3MYECKUX OCOOCHHOCTEH CTpaHbl, ¥ PUCKH pPACIpEJC/ICHbl B 3aBUCHMOCTH OT
KJIMMaTH4eCKuX peruoHoB bypynau. ITockoneky BypyHam — crpaHa co ClOXHBIM perbedom, oHa
JICJIATCS HA IATh SKOKJIMMATHYECKHX PErMOHOB, KOTOPHIE TOJIBEPIKEHBI PA3IMYHBIM OCJICTBUSM B
3aBUCHUMOCTH OT UX CTPYKTYPBI.
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Puc.1. Kapra skoknumaTuueckux pernoHoB bypynnu (a); Kapra ys3BumbIx MecT k 3acyxe (0).

ITpocTpancTBeHHOE pacripe/ie/IeHue ONACHBIX SIBICHHM, CBSA3AHHBIX C PUCKOM, 3aBHCHT OT
KITAMAaTHYEeCKOTO PErvoHa, a WX BO3JEHCTBHE IIPH 3TOM 3aBUCHUT OT penbeda. Dpo3us, 3acyxa,
HABOJHEHHs U KOJICOAHUS OTOHBIX YCIOBHIA SIBJISIFOTCSI OCHOBHBIMH MTPUYHHAMH SKOHOMHUECKUX
10TEPh, IPUYEM HHTEHCUBHOCTH BO3JEHCTBHS 3THX (DAKTOPOB 3aBUCHT OT CTPYKTYPBI peibeda.
I"'opHble paifoHBI NO-TIPEKHEMY IOJIBEPKEHBI IPO3UH B OOJIBIIEH CTEHEHH, YeM OCTAIbHAs 4acTh
CTpaHbl, YTO OOBACHSET HEraTHBHOE BIMSHUE OCAJKOB, OCOOCHHO B TOPHBIX paiiOHaX BOKPYT
xpebra Konro — Huin. Crnemyer OTMETHTH, YTO HHU3MEHHBIE PErMOHLI OTHOCHTEIHLHO MAaJlo
TIOJIBEPIKEHBI 3aCyXe, 3a UCKIIOYEHHEM BIauHbl byreszepa. B ciiyyae CHIIBHBIX 0K IeH HU3MEHHBIE
peruonsl, ocobeHHo paBHHHA FMOO, ocraroTCsi B 3HAYMTENBHON CTEIEHH I10BEPKEHHBIMU
HABO/IHEHUSIM.
Hecmorps  Ha  cTpemiieHHE — IIpaBUTENbCTBA  [POTHBOJECHCTBOBATH  pPHCKAM B
CCIBCKOXO3SMCTBEHHOM CEKTOPE, B YACTHOCTH IIyTEM CO3JaHUs MeEXaHWU3Ma OIEPaTHBHOTO
IPUHATHS PEIIEHUH, YUUTHIBAIOLIETO BBIICYIOMSHYThIE (DAaKTOPBI PHCKA, CYIIECTBYIOIIME METO/IbI
IIPOTHO3UPOBAHKUS METEOPOJIOTMUECKUX IIapaMeTpPOB HEJAOCTATOYHBI JUUIS PEIICHUS aKTyaIbHBIX
npodaem. Kpome Toro, cymecTByiomme MeTo/bl MpeICTaBICHUS] IPOCTPAHCTBEHHBIX JAHHBIX HE
JIal0T BO3MOJKHOCTH IIPOTHO3MPOBATH IIOKA3aTEIM PUCKA B 3aBUCUMOCTH OT KJIMMATHYECKUX
YCJIOBUH JUISL pOCTa COOTBETCTBYIOIIMUX PACTEHHH.
Ha ocHOBe mocTaBieHHBIX 3a7a4 U LEJIH UCCIICIOBAHUS B INCCEPTAIMN OBUTH OIpe/Ie/ICHbI
OCHOBHBIE [IOJIOKEHUS YIIPaBIICHHUS TUAPOMETEOPOIIOTUYECKUMU pUcCKaMu B
CEJIbCKOXO3SMCTBEHHOM CEKTOpE:
- IIPOrHO3UPOBAHHE PUCKOB;
- OIpeAesICHUuE IPAHUI] 30HbI PUCKA U TIEPUMETPA UCCIICTOBAHUS;
- cOop, onmcanue W Kaprorpapuyueckas paciui@poBKa HCTOPHYECKHX U COBPEMEHHBIX
SIBJICHHUM

- KiaccuuKanys ¥ KapTUPOBAHUE YPOBHEM OMACHOCTH;

- ONpeJeJIeHHe JTAJIOHHOM ONACHOCTH, OT KOTOPOM HEOOXOJMMO 3aIUTUTHCS WJIH JUIS
KOTOPOW HEOOXOIMMO U3MEPHUTH PUCK;

- BBIABJICHHE W  OINpEIEJICHHUE MPUOPUTETHOCTH  COLMAIBHO-DKOHOMHUYECKHX U
I'YMaHUTApPHbIX 3a/1a4 (OLIEHKA PUCKOB);

- XapaKTEpUCTHKA Pa3IMYHBIX BUJIOB YS3BUMOCTH ((haKTOPBI, KPUTEPHH, HHIAMKATOPHI);

6



- IIpU HEOOXOIMMOCTH M3MEpEHHE BO3HHUKIIETO PHCKA C MMOMOIIBIO HMHIEKCOB PHCKA WU
[OTEHLUAIBHBIX NTOTEPH (KOJUYECTBEHHAs OLIEHKA PUCKA).
Ha ocnoBe wmHoromapamerpuueckoro ananmsa xapakrepuctuk [MC oGocHOBaHBI

TpeOOBaHUSI K TIEONPOCTPAHCTBEHHOMY MPE/ICTABICHUIO PErHOHOB  CEJIBCKOXO3SHCTBEHHOIO
cekTopa bypyHau W onpeneneHbl IPHOPUTETHBIC HANPABICHHS HKOHOMHYECKOTO pa3BHTHSI
bypynau. B kadecTBe OCHOBHBIX TpeOOBaHUM W  (DYHKIMOHAJIBHBIX BO3MOXKHOCTEH K
cymectytomei ['MC, ucxonas U3 mocTaBieHHBIX 3aad U IETH UCCIIEJOBaHHS, B JUCCEPTAIIHH
BBIJICJICHBI CIIEAYIONIUE TTOTOKESHHUS:

Inanuposanue. Ilporpammbl oOecrieyeHust O€30MACHOCTH HAYMHAIOTCS C [MOHHMAaHHUs
npoOaeMbl. DTO MpeanojaraeT CTPAaTerHYeckoe MW TaKTHYCCKOE IUIAHHPOBAHUE IS
OIpEJICJIEHUs] MECTOIOJIOKEHHSI M BBISABICHHMSI IOTEHIIHAIBHBIX MPOOJIEeM yIpaBJIeHUS
puckamu. C 1momMouipio reoMH(pOPMAIMOHHBIX CHCTEM MOYKHO OMNPEICITUTh ITH PUCKH U
OLIEHHUTH UX MOCJIEACTBUS. B m1ane 10 KHBI OBITH BBISIBIICHBI OYEBUIHBIE ONMTACHOCTH, TAKHE
KaK HaBOJIHEHHS, JPO3Ms, 3acyXa, a TaKXe JApyrue MOTEHIUATbHBbIE PUCKU WM IEJIH.
JlanHble O puUcKax MOryT ObITb OOBEAMHEHBI C JAPYTHMH KapTorpapuuecKUMH JaHHBIMU
(MIOTHOCTH ~ HACENEHHsl, YJHMIBI, TPyOONpPOBOJBI, JIMHUM OAIEKTporepeaad, peibed,
COCTOSIHME I'PYHTA) JUlsl OJYUYCHHUs PAMOHAIBHOM OIIEHKH PUCKOB.

Mepwi no yempanenuto nocnreocmeuir. 1locine nmpoBeeHns: oleHKH prcka ¢ momoipio ['MC-
aHajM3a MOJKHO JIETKO OIpPEIEIUTh Hajlnyhe BOJIM3M YCTAHOBIEHHOW ONACHOW 30HBI
CTPOCHUH, MH)KEHEPHBIX KOMMYHHKAIUH, CEeIIbCKOXO035IMCTBEHHBIX 1IOJIeH,
CKOTOMOTHJIBHUKOB M IOCTPAJaBIINX HACEJICHHBIX IYHKTOB. DTH JaHHbIE MOTYT OBITh
HCIIOJIL30BAHbl ISl OINPEJIETICHHs MOTEHIMAIBHOTO BIIMSHUS PUCKOB. J[pyrue Mepwl 1o
CHMIJKEHHMIO DPHUCKOB MOTYT OBITh HAalpaBlI€Hbl Ha KOHTPOJIb PHCKOB IPEBBIMICHHUS
KPUTHYECKOTO YPOBHSI M co3laHue OydepHbIX 30H 0€30MacHOCTH BOKPYT COOPYKEHHH,
II0/IBEPI)KEHHBIX BBICOKOMY PHUCKY, WJIM HA HKOJIOTHYECKH MOHUTOPUHT. CHHXKEHHE pUCKA
[peanojaraeT IOHUMAaHUE IOTEHIUAIbHBIX OMACHOCTEH, KOTOpbIE MOTYT BO3HHMKHYTH B
pe3yJibTaTe 3THX YPE3BBIYANHBIX CUTYallUd, U UX LIEJCHANPABICHHOE UCIIOJIb30BAHHE s
3aLUThl U/WIK [IPEIOTBPAIIICHHS.

I'omosnocmsb. 1'0TOBHOCTH BKIIFOYAET B ceOsl JIESATENLHOCTH MO MOArOTOBKE K pPeabHBIM
YPE3BLIYAMHBIM ~ CUTyalUsiIM. OJTH MEpOINPUSITHS MPEAyCMAaTPUBAIOT  IUIAHUPOBAHUE
JEHCTBUM B 4Ype3BBIYAMHBIX CHTyalMsiX, co3ZaHue Mojenedt u oOydenue. [lpu
BO3HUKHOBEHUH upe3BbuaiiHoi cutyaruu ['YIC moxeT ObITH HCTONB30BaHA JUISI OTBETA Ha
TaKHe BONPOCHI, Kak: «I'J1e 10KHBI OBITH pa3MelleHbl IPYIIBI OBICTPOTO pearnpoBaHus JUIsI
YIY4IIECHUS BPEMEHHM H BO3MOXKHOCTEH pearmpoBanHusi?» wiu «Kakue KpUTHUECKH Ba)KHBIC
AKTUBBI ObUTH TTOTEPSTHBI?.

Peazuposanue. IlepBoouepenHoil 3amaueil mMpu JIMKBUIAIMK TTOCIEACTBUN CTHXHMHOTO
OencTBus sBIsIeTCs oOecrnedeHne Oe30MacHOCTH JTIOJICH U JIMKBUIAIHS YTPOKAFOIIMX KU3HH
CUTYyallMii, TaKMX KaK I0’Kap, B3pPbIBbl, HABOJHEHUs, OOpBIB MPOBOIOB HIIK OOpYIICHHE
KOHCTPYKIMH. CrenuaaucTsl 10 YIPaBICHUIO PHUCKAMHU JIOJDKHBI  CTaOMIIM3HPOBATH
CUTYallMI0 U CHHU3UTH BEPOSATHOCTH BTOPUYHOIO yuiepda, a TakKe YCKOPUTH IPOBEIACHHE
JIPYTUX 3KCTPEHHBIX ONE€paluil 1Uisi BOCCTaHOBJIEHHUS pa0OTOCTIOCOOHOCTH MOCTPATABIINX.
Bocecmanoenenue.  BoccraHoBuTelnbHble  pa0OThl  HAYMHAIOTCS — TOCNE  TOTO,  Kak
HEIIOCPE/ICTBEHHAs yIrpo3a JKU3HHM, MMYIIECTBY M KPUTHYECKOW HHQPPACTPYKType
ycTpaneHa. BoccranoBuTelibHbIE pabOTHI YacTO MPOXO/IAT B JBA dTAla — KPATKOCPOUHBIN H
noarocpounbiii. Kak crnexcrBue, reorpadpuyeckue wunpopmanuonusie cuctembl (I'MC)
MOTYT IIPUMEHSATBCS B CEJIbCKOM XO3SMCTBE, HA BCEX YPOBHIX TOCYJAAPCTBEHHOIO
YIPaBIeHHUs IS YIpaBICHHWs PUCKAMHU, Ha BCEX JTalax IOJArOTOBKH, IUIAHUPOBAHUS,
pearupoBaHusl, BOCCTAHOBJICHUS U CHUKEHHUS TIOCIIEICTBUI YpE3BbIYaHBIX CUTYalUH.

B cootBercTBUH € IENSMU U 3a/1a4aMU, TIOCTABICHHBIMH B X0/I€ UCCJICOBAHHUS JUISl JAHHON

AUCCEepTallu, ONIPEACIICHBI Ka4eCTBa UaeaIbHOU FCOHH(i)OpMaHHOHHOI;'I CUCTEMBI:

- JIOXOJHOCTH (B 3aBUCHUMOCTH OT pa3pelleHUs OpraHu3alum);
- aKTyaJIbHOCTh (0COOEHHO ISl pe3yJIbTaToB);
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- ruOKOCTH (CIIOCOOHOCTD K PA3BUTHIO);

- Oe3omacHOCTh (0OecreueHue 3amThl KOHPUICHIHATBHON HHPOPMAIHH).

- KOHKYpC (IIpoBepKa KauecTBa U d3PpPeKTHBHOCTH 00pabOTKH);

- ABTOHOMHOCTB (B YacCTHOCTH, MPOTpaMMbI, OOECICUYHMBAIOIIENH  HBOJIOLHIO
IIEPEHOCUMOCTH);

- KOOIIEPATHBHOCTD (JOJKHBI OBITh YETKO OIPE/IEICHBI 3a/1a41 U (QYHKI[HH pa3InIHbIX
T0/Ipa3/IeJICHHH U BOBJICUCHHBIX B MIPOIIECC JIHII);

- MOTHBALUs (pa3paboTKa U HCIOIb30BAHUE JIOJDKHBI YIIPABISITHCS MTOJIb30BATEIIEM );

JOKyMeHTalys (J0/DKHAa OBITh HalKcaHa COBMECTHO € pa3paboTKOd MporpaMMHOTO
obecrieyeHus )

Hayunas noeusna 3axiodaercs B TOM, YTO pa3pabOTaHbI CTPATErHU YIIPABICHUS PUCKAMHU,
TpeOOBaHUsA U CBOMCTBA I'€OMH(OPMAIMOHHON CHCTEMbI MOIIEPKKH TPUHATHS PEIICHUH I1JIs
yIpaBJICHUS PUCKAMH B arpoOIPOMBIIIIEHHOM KOMIUIEKCE ¢ UCIOJIb30BAaHUEM TeOUH(OPMAIIMOHHOM
CHCTEMBI.

Bropas riiaBa mocpsiiiieHa MOJICNIM OIEHKH PUCKOB. B 3TO# riaBe mpezicraBiieH oOmmit
0030p NPUHIKIOB YIPaBJICHUS THAPOMETEOPOTIOTHYSCKUMH PUCKAMH, CYIIIECTBYIOIIUX MIPOOJIEM B
00J1aCTH ympaBlIEeHHs PUCKAMH M OCHOBHBIX IIPUHIIUIIOB, HEOOXOAMMBIX JUIsi 3(PHEKTUBHOIO
YIpaBJICHUS THAPOMETEOPOIIOTHYECKUMHU PUCKAMHU, OCOOCHHO B arponpOMBIIIIIEHHOM KOMILIEKCE.
Taxoxe paccMOTpEHBI OCHOBHBIE TTOHSITHUS, CBSI3aHHBIC C YITPABJIEHHEM PHCKAMHU.

[Ipencrapnena mapamerpuyeckas MOJENb  YIPABICHHUS THIAPOMETEOPOJIOTHYECKUMHI
pPHCKaMHU W IPHUHIMIBI ee paboThl. JlaHHast MOaens paboTaeT Ha OCHOBE aHaHM3a MCTOPUYECKOTO
acriekta mnapamerpa. Jlus nporHo3MpoBaHUS pPHCKAa MOJENb ONUPACTCS Ha XapaKTePUCTHKH
napamerpa, Takie Kak Kod(pQUIMeHT aBTOKOPPENSIH, Cpe/iHee 3HAYCHHE, CPEIHEKBAIPATHIHOE
OTKJIOHCHHE, TEKYIIEE 3HAYEHUE U YPOBEHD, IIPH MPEBBIIIEHUH KOTOPOTO apaMeTp crnocobeH ObITh
PUCKOTECHHBIM.

Ilpy nporHo3MpoBaHUU PUCKA OT KAKOro-1uOO COOBITHS HEOOXOJMMO CIIPOTHO3HPOBATH

BEPOSITHOCTh HACTYIUIEHHUS TAKOTO COOBITHS Q(ts) . rae /3 — rny6una nporunosa.
CoOpiTHe (Hanpumep, 3acyxa, HABOJHEHHUE, SPO3Hsl U T.J.) CYMTAETCS HACTYIUBIINM, €CIIU

YPOBEHb 3HAUCHHS TEMIICpaATyphbl HJIM OCAAKOB (X(t)) NPEBBICUJT OIIPCIACICHHBIC I'PAHUIIBI, T.C.
coOBITHE HE Ha4aJIoCh, €CJIM YPOBCHL 33aJaHHOI0 HapaMerpa HaxXOJIMTCsI B IIpeaeiiax

D) = [a(.b()] 1 ye aV)=0.5() _ o aniaron,
IIpennonoxum, 4TO 3aKOH HM3MEHEHHsT BO BPEMEHH TEMIIEpATyphl BO3JyXa M OCAIKOB

X0 [ m.\’ (t)’ O—.\' (t) r,\’ (t] o t2 )'
POIIIO OIKCHIBAETCS TaYyCCOBCKUM IMPOIIECCOM C TTapaMeTpaMu U
Bynem cuutate, 4yTo coOBITHE MMEET ABYXCTOPOHHHI MIpejies D) =[a(®),b (’)],

rae a(t) 51 b(t) MOI'YT UMETb mo00e 3HAYEHHE B 3aBUCHUMOCTH OT yCHOBHﬁ, HEOOXOUMBIX
JUISA pa3sBUTHS KOHKPETHOT'O PACTCHHU .

a(t) _ HOPMaJIbHOE 3HAueHHe IapaMeTpa (TeMIIepaTypbl, OCaIKOB), HAYWHAs ¢ KOTOPOro
pacTeHHst XOPOIIO PacTyT.

b(®) _ YPOBEHb IapaMeTpa (TeMIeparypbl, OCaJKOB), MPH KOTOPOM YpOXKai HaYMHAET
MIOBPEXKIATHCS.
JIJ1st OLIEHKH PHCKOB MCIIOJIb3YEM BBIPAXKEHHMS:
b—m (t3)—r.(0,£3).[x, —m (0) -m (13)=r,(0,£3).[x, —m_(0)

P l5)=
T R 0.9 0 (W17 (0.15) (1)

rac

D(x) = %ﬂ _]lexp{ - Z%}dz &



.
P, /%) _ 3TO BEPOATHOCTH TOTO, YTO CIyYalHBIA MPOLECC HE BBIXOJMUT M3 3aJaHHBIX
NPEJEIOB IIPH YCIOBUH, YTO M3BECTHO 3HAYEHHE HTOTrO IPOIlecca B HAYAIBHBIH MOMEHT BPEMEHH
t=0,(x(t=0)=x,)
I[Tyctp R, /%) _ 3TO BEPOSITHOCTH TOTO, YTO CIIyYaiHBIH MPOIECC BBIXOAUT M3 3aJaHHBIX
IPEJIENIOB TIPH YCJIOBUH, YTO M3BECTHO 3HAUEHHE HTOTrO TpoIiecca B HAYAIbHBIH MOMEHT BPEMEHM
t=0,(x(t=0)=x,)

Torna MoxHO HalTH 3HAYEHUS 110 opmyJie:
R'(t,/x)=1-P'(t,/x,) 3)

Cunraercs, uyTo Ha BEJIWYUHY yiiepOa OT 3aJaHHOTO IapaMeTpa (TeMIepaTyphbl, 0CaIKOB)
OKa3bIBalOT BJIMSAHME psijl (AKTOPOB: MaKCHMAJbHBIH YPOBEHb 3aJaHHOTO Iapamerpa (BbIIle
OpAMHapa), CKOPOCTb HapacTaHUs 3aJ[aHHOTO IMapaMeTpa, UIMTEILHOCTh COOBITHS, BBI3BAHHOIO
3aaHHBIM n1apameTpoM. C y4eToM 3TOro ¢/iesiaeM HeKOTOPBIE MPE/IOI0KEHHUS.

YiepO, HaHECEHHbIH COOBITHEM, IPONOPIHOHAICH IUIOMAAH (HUIYPhI, OrPAaHUYEHHON
KkpuBoii X(7) u ypoaem C (puc. 1.).

X(1)
A

c i\

.
-

t

Tn Tk
Puc. 2. Hauano u okoH4aHue cOObITHS, TPUBOMISAIIETO K PHCKY.

O603HaYUM:
J= L’:(X(t) —c)dt @

rae / — nokasarens yuepoa;
T

" — HA4aJio COOBITHUS
T OKOHYAHME COOBITHS.

maX  — MaKCUMaJIbHBIH ITOKa3aresb yiepoa.
Torna:

Imax (5),

k
rae * — ko3 dunuent ymepoa.
[Tockonbpky B BbIpakeHMM (4) BCE BEIMYMHBI SBIISIOTCS CTOXACTHYECKHUMHM, TTOJIYYHTh
AQHAJIMTUYECKOE BBIPAKEHHE Il ypaBHeHHs! (5) B 3amadyax I[POTHO3UPOBAHMS IPAKTUYECKH

% k
HEBO3MOXKHO. BOCHOHb3yeMCH OLCHKOM JIJIA I ", COOTBETCTBCHHO, “.
Hpezmonoxch, YTO HaM HM3BCCTHBI IIPOrHO3HMPYEMBIE OLEHKH X MaKCHMAaJIbHO

m

BO3MOYKHOI'O 3HAQY€HHs TEMIIEpATyp WJIM KOJIMYecTBa ocaakoB X,  (f) W BpPEeMEHHM HaXOMXKICHHS

max

ciydaiiHoro npouecca X (7) Bbitie ypoBHsi C', KOTOPOE MOXKET OBITH TOJIYY€HO U3 COOTHOINCHHS:
0=k, —k, (6).



rae € — NpOJODKUTENIBHOCTh HMPOTHO3HPYEMOIO IEpHOJia HABOJHEHMS WM 3aCyXH SBISICTCS
CIIy4aiiHOM BEJIMYMHON, HO MOJKET UMETh OIIEHKY B BUJIE €€ MATEMATUYECKOTO OXKH/IaHUs T.
Torna (puc. 2.) B KadecTBe OleHKM / HWHTerpana (4) JUls YMCIEHHOTO MHTEIPHPOBAHHUS
MO’KeT OBITh MCIIOJIb30BaHa (hOpMYJIa TPEYTOIbHUKA:
1 — —

I==T:X 7).
2 m ()

é p t

n Tk

Puc. 2. Ouenka uHTerpaia I.

Jlst oneHku [ BOCTIOJIBb3YeMCsI CJISNYIOIUMHE JIonyIneHusiMu. [Ipexie Bcero, U3 HCTOPUH

max

HAOJIIOZICHUsT TeMIepaTyp HJIM KOJMYECTBA OCAJKOB BO3MOXKHO OIPEACTUTh HAOJI0AaeMbIi
MakcuMMyM 3HadeHuil X W HaOmoJaeMyl0 MakCUMaJIbHYIO MPOJODKHTEIBHOCTh KOJMYECTBA

ocankoB umu temrneparyp 7, . Torja B xkayecTBe orneHku /. MOYXHO BOCIIOJIB30BAThCS TOM Ke

mm max

(bopMyII0it TPEyroJbHUKOB:

I.=—T .% (8),

1
max P mm mm
2

rme X =X _—-C.

[Toncrasum (8) u (7) B (6) moyuum oneHky koddpduimeHTa ymepoa:
T-X

— m 9
S )

mm mm

Kosddunuenr ymepda moxeT npuHumarth 3HadeHust ot 0 o 1.
Jiss OLEHOK BpEMEHH MPOrHO3UPYEMOro cOOBITHUS (HABOJHEHWS WM 3acyxu) 1 ©
BO3MO>KHOI'O MakCUMyMa IapaMeTpa (TemIeparypbl WIM KOJHYECTBA OCaAKoOB) X, MOMKHO

MCIIOJIb30BaTh PA3JIMUHbIE METOJbl, Kak (pU3MYEeCKHe MOJeNH, TaK U CTOXACTHYECKHE METO/IbI.
Bri6op MeTo/1a 3aBUCHT OT ITOCTABJICHHBIX 3a/1a4 UCCIIEI0OBAHUS U TITyOHMHBI TPOTHO3A.

Jlis oueHKH pucka HEOOXOAMMO OINpeNeNuTh yiepd, KOTOphid OyJeT HaHeCeH IpH
HACTYIUIEHUHU COOBITUSI (HAIIpUMeEp, HABO/IHEHUS HJIA 3aCyXH ), BHI3BABILETO PHUCK.

[IpencraBum, 4to okumaeMelii ymepO OT cOOBITHS (HABOJIHEHHUS WJIM 3aCyXH) MOXKHO
ONpeJeNInTh 10 MaKCHMMaJbHOMY YyiiepOy, HaOmojaBmemMycsi paHee. lorja Ha BEJTHYUHY
0’KM71aeMOro yuiepda Oyaer BIuATh oKaszarels yiiepda / , 3HaueHre KOTOPOro MOYKHO PacCUUTaTh
no ¢opmysne (4). OnHako NOJIYYUTH TOYHOE 3HA4YeHWEe [, KaKk W TOYHOE 3HAUCHHE
IIPOTHO3UPYEMOro ymepda, HEBO3MOXHO, TI03TOMY OyAyT HCHOJIb30BATHCS OLEHKH JTUX
IoKasareJie.

ITycTh Benmuuny ymep6a MOKHO OLIEHUTH KaK:

W=k W (10),

max
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rae: k, — kosdunuenr ymepba;

W — ouenka nporHo3upyeMoro ymepoa;

W e — MaKCUMaNbHBIH HaOIO1aeMBIH yIIepo.

max

Torza, ucnonw3ys ouenky mst k, u3 (9), noayunm CJIeJIyIOIIEee BhIPAKEHHE:

W:&.Ww (11).
T. X

mm mm
B pesyinbrare HekoTophIx 1peoGpasoBanmii moyueHa omnenka nperoaraeMoro yiepba, B
CJIy4ae HaCTYIUICHHS COOBITHS (HABOIHEHHSI, 3aCYXH UM JIPYTOro COOBITHS ), IPHBEIIIIETO K HEMY.
JI1st OLleHKHM pHcKa BOCIIOJIB3yeMCsl pe3yIbTaTaMH, NOJTy4eHHBIMH B pabote [111], rae

R =(1-P(,/x,)))- W — BepXHSisl OLleHKa pHcka (12),
a P(t,/x,)— BepOSTHOCTL HEBBIXOMA CIyYAHHOTO npouecca 3a mpeaesbl YCTaHOBJICHHBIX IPAHHUIL
fIpi yCIIOBAH, {TO HAM W3BECTHO 3HAYCHHE HTOIO MPOLECCAa B HAYAIBHBIA MOMEHT BPEMEHH,
t=0 (x(r=0)=x0) [55,77].

Torma

— T-X
R =(1-A(t./x)) ——2_.W
(U= Bty 1 5)) = W,

mm mm ( 1 3)
HpeI[HOJIO)KI/IM, YTO Ha JTalie IIpeaBapuTEIbHbIX Ha6J'IIOL[eHHﬁ OBLIO YCTAHOBJICH 3aKOH
HU3MEHCHHS BO BPEMCHH 3aJaHHOI'O ImapamMeTpa, KOTOpBIﬁ XOpOMLIO OIIHUCHIBACTCH rayCCoBCKUM

TpoLeccom ¢ mapamerpamu m (1), o (1) u r (t,,1,).

Bbynem 1oJiaraTh, 41O coObITHE obmnamaer JIBYCTOPOHHHM npeseaom
D(t) =[a(t),b(t)],a(t)= —w.,b(t)=b (HwxHsiS I'PaHHLla YCTaHABIMBACTCS TOXKIECTBEHHO —o0,
UTOOBI HCKIIIOYHTD BJIHSIHHE HOPMAJIBHOTO YPOBHS, C KOTOPOTO pacTeHus XOPOIIO PacTyT.).

Torna, nocie npeobpasosauwit (13), nosnygaercs:

Xy
‘X

mm mm

R =1-[1-1/ |2z(1 —rz(O,tx))J: ot/ x, Yt (14),
0

rae o(t/x,)= P{X (1) e D(t),X(t+7) e D(t +7)/X(0) = x,}

D(x)= %\/éﬁiexp{— 22/2}12. | (15)

Takum o6pasom, B pe3ysbTate MOTy4aIOTCS OLEHKH PHCKA (R") u npemnaraercs MetomKa
OLICHKH BO3MOJKHOTO yIiepba OT TOro WM HHOTO COOBITHS (HABOIHEHHS W 3acyxu). Merouka
TPEIIONATacT, YTO U3BECTHBI JAHHbIC O CPETHEM MAKCHMAIbHOM 3HAYCHMH NapaMeTpa u CpeHei
POZO/DKHTEIIbHOCTH ICHCTBHS IapameTpa. Jjisi OLEHKH THX MapaMeTpoB MOXKHO MCTOTb30BATH
(usuyeckre u croxacTUUECKHE MOJIEIH.

Onupasice Ha 3a1a4yél W LeIM MCCIIENOBAHHS, MOCTABICHHBIC B JAHHON JUACCEepTaIliK, U
ucnonb3yst gopmynsl 1, 2, 3, 4 u 5, paspaGorana [IapaMeTpUYECKass MOJIeNTb Ha OCHOBE SI3bIKA
nporpammupoanust VBA. Hacrosimast Moziesib MOXKeT GbITh HCIONIB30BaHA TS IIPOrHO3UPOBAHMSI
Tlokasaresis pucka v ymepda. Taxxke MoJenb HPOrHO3UPYET BepOSTHOCTH TOTO, YTO 3aIaHHbII
[TApaMeTp HE BBIXOMHMT M3 3a/aHHBIX IPEIENIOB 3a/IAHHOTO YpOBHs. JlaHHas mapameTpuuecKas
MOZI€/Tb MACIITA0MPYETCSL, U 3TO €if 1aeT BO3MOKHOCTh IPOTHO3HPOBATH PHMCKH Ha Pa3HbIX YPOBHSIX
C YUCTOM CTaTHCTHYECKHX XapaKTEPHCTUK PaCCMaTPUBAEMOTO IAPaMeTpa.

B kauectBe mprmepa Hmke IOKa3aHO NPOrHO3MPOBAHHE BEPOSITHOCTH TOTO, 4YTO
Temmneparypa npeBbicuT 25 °C, 3atem 27 °C, 3atem 29 °C u 31 °C. B xadectse HOPMAJIBHOT'O
YPOBHsI TeMIIepaTypbl Oblia B3sta Temnepatypa 15 °C, Tak kak mpu 5Toi TeMIIepaType TOUTH BCe
PacTCHHsI paCTyT HOPMaJIbHO. [IpOrHO3 PUCKOB JUIS CENBCKOXO3SMCTBEHHOM IeATeIbHOCTH Kacaics
HIOJIsl MECsNa, Koraa B bypyH/n oObvHO He BBINaJaeT J0CTATOYHOrO KOJMYECTBA OCAIKOB. ITOT
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HEJOCTaTOK OCaJKOB MOXET OBITh YCyryOJieH MOBBIIICHHEM TeMIepaTypbl B pervone. Jlis
IPOBEJACHUSI  DTOTO  HUCCIIEOBAHMUS ~ MOJE]Ib  HCIOJB3YeT  OCHOBHBIE  TeMIEpaTypHBIE
XapakTepUCTUKH, HaOIOaeMbple B TEUEHHE MeECSILEB WIOHS W HIOJsS, W 3aTeM ObLIOo

CITPOTHO3HWPOBAHO BOBHUKHOBCHUEC PUCKOB IS aBrycta Mecsiia.
[Tocie 3arryCcKa ATOH MOJIENTH OBLTH MOJIYYCHBI CIICAYIOMUEC PE3YJIbTAThI:

Bi P(Tz/Xo) R(Tz/Xo) Dr Ku
25| 0.00588111 | 0.99411889 0.492601
27 | 0.512638653 | 0.487361347 | 0.506757543 | 0.291207
29 | 0.995096631 | 0.004903369 | 0.989215521 | #DIV/0!
31 | 0.999999858 | 1.42236E-07 | 0.994118748 | #DIV/0!

Puc. 3 [Ipumep nostydeHHbIX pPe3ysIbTaTOB MPU NPUMEHEHUH MOJEH I JaHHbIX TeMIepaTyp, MOJTy4eHHbIX
co craHuuu I'urera.

PacmugpoBka mpejicTaBieHHbIX HAa PUCYHKE 3 Pe3yJIbTaTOB 3aKII0YACTCS B CJICTYIOIIEM:

Bi — mpencraBisier co0o0il ypOBEHb TEMIIEPATYpPHI, BBIIIE KOTOPOrO TeMIIEpaTypa MOXET
HAHECTH YyuIEepd CeIbCKOXO3SIUCTBEHHOW JiesATeNIbHOCTH. J[Isl JaHHOro HCcae0oBaHusl ObLIH
BBIOPAHBI YETHIPE PA3IMYHBIX TEMIIEPATYPHBIX YPOBHSL.

P(Tz/Xo) — okuBasenTHO P’ (1,/X,) M NpejCTaBIseT cOOOH BEPOSTHOCTH TOTO, UTO
TeMIepaTypa He BHIXOAMT U3 3aJaHHBIX IPEJIEIOB 3a1aHHOTO YPOBHS « Bi».

R(Tz/X0) — H5KBHBaJIEHTHO R*(tg/xo) U TIPEJCTaBIseT COOOW BEPOSITHOCTH TOrO, YTO
TeMIIepaTypa BEIXOAUT U3 3aJaHHBIX IIPEJIEIIOB 3aJ1aHHOIO YPOBHS « B ».

Dr — mpeactaBisier co00il pa3HHIy MeXIy HaOIIOJaeMbIM PUCKOM Ha YpoBHE « Bi»mo
CPaBHEHHUIO ¢ HAOJIOJaeMBIM PUCKOM Ha HayaJlbHOM YPOBHE.
Ku — mpezcrasnser coboit koaddunment yuepoda B 3aBUCHMOCTH 3aJaHHOTO YPOBHS « B, ».

Kak moka3aHo Ha puCyHKe 3, 4YeM HMXKE YPOBEHb TEMIEpaTypbl « B,», TeM BbIIIE

BEPOSITHOCTb TOTrO, YTO OH OyJeT COMPOBOMXIATHCS OOJBIIUM PUCKOM, H, COOTBETCTBEHHO,
kodpdunuent ymepba Kuysemuuurca. Eciam ypoBeHb TemmepaTypsl « B,» TOBBILAETCS,

BEPOSATHOCTH TOTO, YTO OH OyJIeT HMMETh OOJBINON PHCK, YMEHBIIAETCSI W, COOTBETCTBEHHO,
yMeHbIaetcst koappuiment ymepoa. B 1aHHOM citydae JIsi TeMIepaTypHoro ypoBHs Beiie 29 °C
PHCK paBeH HYJIIO, U IOITOMY MO/IeJb TIOKa3bIBaeT, 4To KoaddunueHt ymepda Ku He cymecTByer,
1 MOJIeJIb BMECTO 3HaueHus nmokasnsisaet (#DIV/0!).

Ilo Mepe yMeHbIIIEHHs TEMIIEPATYPHOIO YPOBHS « B,», BEPOSITHOCTH TOT0, YTO TeMIIepaTypa

HE MPEBBICUT 3TOT YPOBEHb, YMEHBINACTCS, a BEPOSITHOCTh TOTO, YTO TeMIIepaTrypa MPeBBICUT 3TOT
ypoBeHb, yBenuuuBaercs. HaoGopoT, mo Mepe yBelIHYeHHs YPOBHS TeMIepaTrypbl « B »

BEPOSATHOCTH TOTO, YTO TEMIIEpAaTypa HE MPEBBICUT ATOT YPOBEHb, YBEIUYUBACTCS, & BEPOATHOCTD
TOT0, YTO TEMIIepaTypa IMPEBLICUT ITOT YPOBEHb, YMEHbBIIIACTCS.

Ota Mojenb ObLla NMpUMEHEHA K JaHHBIM O TeMIlepaType U 0cajkaX, IMOJy4YEHHBIM C
pa3IMuHBIX MeTeocTaHiuii. [loydyenHbie pe3ynbTaThl MOKA3bIBAIOT, YTO MOJENs HEOOXOoauma s
YIIpaBJICHUS] PUCKAMU PA3JIMYHBIX XapaKTepUCTHK. TeM He MeHee, OHa OKa3bIBAETCS CIIOKHOM JIJIst
OJIHOBPEMEHHOM MHTEpIpEeTAIlMH MPOCTPAHCTBEHHBIX JaHHBIX. CII0KHOCTH 3aKII0YalOTCS B TOM,
YTO OHa TIIO3BOJISIET PACCYMTHIBATH PUCKHU, BBI3BAHHBIE JIIOOBIM COOBITHEM, OTAEIBHO JUIA
KOHKPETHOH TOYKH, UTO yCIIOKHSET IPOCTPAHCTBEHHYIO HHTEPIIPETAIMIO 30H PHCKa.

Jlist oOnerdeHust MPOCTPAHCTBEHHOW HMHTEPIPETAlMM HJIM MPOCTPAHCTBEHHOTO aHalln3a
pe3yabTaToB,  IOJYYEHHBIX €  TOMOINBIO  3TOM  MOZenu, HeOOXOJUMO  BHEIPHTH
reonH(pOPMAIMOHHYIO MOJIENh, KOTOPast MOXKET ObITh MCII0JIb30BAaHA JUIsl IPOTHO3UPOBAHUS PUCKOB
C TIOMOIIIBIO MPOIIECCOB, UCIIOJIB3YEMBIX B ATOH MMapaMeTpUYECKOl MOJIEIH.

Hayunas Hoséu3na 3akioyaercs B TOM, 4TO pa3zpaboTaHa NapamMeTpuyeckas MOEIb
YIPaBICHHUS] THIPOMETEOPOJOTUYECKUMH PHCKaMM, TO3BOJISIIOIIAs MPOTHO3UPOBATH I10KA3aTelb
pHCKa M IoKazaTesb yuepOda ¢ HUCIOJb30BAHUEM BEPOSTHOCTHOW MATEMAaTUYECKOW KOHIENIHUU C
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1IeJIbI0 BPEMEHHOTO M TPOCTPAHCTBEHHOI'O MpEJCTaBleHus AuHamuuyeckoro oowekta [MC s
IIO/UIEP)KKY NIPUHSTHS PELIEHUH B arporpoOMBIIIIIEHHOM KOMILJIeKce. BriepBbie mpuMeHeHbI MOJIEIb
U METOJOJOTMSl JUlsl OLIEHKH BEpPOSTHOCTH HACTYIUIGHHUS ONAacHOro COOBITHS Ha OCHOBE
CTAaTUCTUUYECKUX XapaKTepHCTUK IapameTpa, CIOocOOHOro BbI3BaTh BO3HUKHOBEHHE yiuepda B
CEJIbCKOXO03SHCTBEHHOM CEKTOpE.

B Tperbeil riaBe mpejicraBieHa METOJMKA YIPABJIECHUS T'HIPOMETEOPOJOTHYCCKUMHU
puckaMu. JlaHHas MeTo/JMKa OCHOBaHA Ha aHaiu3e (PU3UKO-reorpaGuyeckoro acmeKTa CTpaHbl C
IEJIBIO  OIIpEJe/ICHUs] BIHMSIHUAS (PU3UYECKOro acrnekTa BbypyHIu Ha BO3HUKHOBEHHE PHCKOB B
CEJIbCKOXO3SHCTBEHHOM KOMILJIEKCE; Ha aHAJIU3€ THAPOMETEOPOJIOTHYECKUX TaHHBIX C TTOMOUIBIO
METO/IOB CTaTUCTUUYECKOTO aHajm3a, YyToObl INyOOKO MOHSTH WX OCHOBHBIE CBOMCTBA, yYUTHIBas,
YTO OHU UTPAIOT BEAYUIYIO POJb B (YHKIIMOHUPOBAHUU MOJIEJIA OIIEHKH PUCKOB.

Ha ocnoBe mozmenu penbeda, MHTETPUPOBAHHON B reorpadguueckyio WHGOPMALHOHHYIO
cucreMy, ObUI MpOBeJIEH aHaiuu3 peiabeda BypyHau. DTOT aHanM3 MO3BOJIMI BBISIBUTH HAIWYHE
OYEeHb TOPUCTOrO peibeda Ha Bceeil TeppuTopuu crpanbl. COrnacHO MOJYYEHHBIM pe3yibTaTaMm,
BypyHau MOXXHO pa3ienuTh Ha MATH YacTed B 3aBUCUMOCTH OT BBICOTHI HaJ YPOBHEM MOpS:
3amajiHas yacTh CTpaHbl ¢ OYEHb HH3KOM BbICOTOH okoio 770 — 1100 M, BocTOYHAs 4YacTh C
BeIcOTOM O0KO0JI0 1100 — 1400 M, ceBepHas 4acth ¢ BbicoToi 1400 — 1600 M, meHTpaabHAas 4acTh C
BeicoTOM 1500 — 2000 M u ropHblil XpeOeT, pacroOKEHHbBIH MEXKAYy MHEeHTPAIbHOM YacThiO M
3araJ{HoM YacThiO, HAYMHAS C CEBEpa M 3aKaH4YMBAsl HA IOre CTpaHbl ¢ BbICOTON 0Ko010 2000 — 2600
M.

M7 88 W8 200 2 27 M5 4 265 208 Y B8 209 WO W1 WE W3 W4 s We w07 ?qﬁ 3oy e 31
i i 4 3 i 4 i i 3 3 i i A

i

Elevation

00 @ 5 D.e : ¢ . 15 Seale 1: 11

Puc 4. Kapra penbeda BypyHau ¢ ykazaHHEeM BbICOTBI HaJl yPOBHEM MOPSI.

C nomompbio 1uppoBOH Mozgenn penbeda C  HCIOJB30BAHMEM pPACTPOBBIX  CIIOEB
CIIyTHHKOBBIX CHHMMKOB ObLIa paccydTaHa OpPUEHTALUS pa3IMYHBIX CKJIOHOB, 00pa30BaHHBIX
pa3nuyHbIMH ropamMu PecnyOnuku Bypynau. OpueHTanusi CKJIOHOB BbIpaXaeTcs B rpaaycax U
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umeer 3HadeHus ot 0° mgo 360°. 3navenne 0° unm 360 © COOTBETCTBYET OpPHUEHTAIIMM HA CEBEP,
3Havyenue 180° — opueHTtanuu Ha ror, 3HayeHue 90° — opueHTalMU HA BOCTOK, a 3HaueHue 270° —
OpHEHTAIMH Ha 3ara;y

Jlns G PeKTHBHOTO yIpaBICHUS THIPOMETEOPOTOTHYECKUMHU PUCKAMH, CBS3aHHBIMH C
ocaKkaMM M OCOOCHHO C 5po3uei, 3HAHHE OPUEHTALMH CKJIOHOB SIBJSIETCS OoJiee Ba)KHbIM,
MIOCKOJIbKY MO3BOJISIET JIUIIAM, TPUHUMAIOIIUM pEIIeHUs], 3HaTh, IJie TpeOyeTcs CpovyHasi MOMOIIIb
JUIs TIpeloTBpalieHust spo3uu. Kpome Toro, yeM Kpyde CKJIOH TOJS W 4YeM JUTHHHEE CKJIOH, TeM
BBILLIE PUCK 7p0o3uH. BojaHas 3po3msi Tak)Ke BO3pacTaeT ¢ yBEJIHUYCHHEM JUIMHBI CKJIOHA M3-3a
yBeMueHUs: cToka. OObenuHeHHe HEOOJBIIUX TMoJied B 0ojiee KPYMHBIE YacTO MPUBOAMT K
YBEJIMUYEHHIO JUIMHBI CKJIOHOB. [10CKONIBKY BO/Ia TedeT ObICTpee, YBEIMUMBAETCS IEPEHOC HAHOCOB,
YTO MPUBOJUT K YBEJIMYCHUIO PUCKA HPO3UH U Pa3MBbIBA.

Puc. 5. Kapra skcrno3uunu ckJIOHOB HeOObIION TEPPUTOPUHN ropojia Ha 3anazne bypyHau.

Jlns oddexkTuBHOrO yrnpapieHHsT THIPOMETEOPOJOTHYECKHMU PUCKaMH, CBSI3aHHBIMH,
HalpuMep, € 9pOo3Meil M HABOJHEHUSMHU, OUEHb BAXHO TAKXKE PACCUUTATh UHAECKC MPOYHOCTH
penbeda, 9ToOBI ONPEICTUTh, KAKHEe TTOBEPXHOCTH SIBJISIFOTCS PAaBHHHHBIMHU, KaKHE — XOJIMHUCTBIMH,
a KakMe — YMEpPEHHO XOJMHCTBIMH. 3HAHHE ITOTO HHJEKCA IO3BOJHUT OIPEIE/IUTh, KAKOW THII
CEJIbCKOXO3SUCTBEHHON JIESTEIbHOCTH CJEyeT MPHUMEHSTh B JaHHOM pEeruoHe. DTOT HHIEKC
MO>KET OBITh M3MEPEH B METpax WJIM JYTOBBIX CEKYHJAX JUIsi TOUYEK CETKH, OTCTOSIIUX IPYT OT
npyra Ha 30 1yroBbix cekyH/1 (926 M Ha 9KBaTOpE MJIH JIFOOOM MEPHIUAHE).

MHeke nepeceueHHOCTH pelbeda XapakTepu3yeT pasHHIy BBICOT MEXIY COCEIHUMHU
siyeiikamu 1dpoBoit Mosienu penbeda. JlaHHas MozeNb PacTpOBON (DYHKIIUH HCIIONB3YETCs IS
CO3/IaHHsI BU3YAJIILHOTO IPEJCTABICHUS] MHJIEKCA YCTOHUUBOCTH penibeda ¢ MOMOLIBIO JIAHHBIX O
penbede. Pe3ynbTarel HHTEPIPETHPYIOTCS CICAYIONIMM 00pa3oMm:

0 — 80 M — mToCcKast MOBEPXHOCTh 3EMJIU;

81 — 116 M — mouTu poBHAs MTOBEPXHOCTH;

117 — 161 m — cierka HepoBHasi IOBEPXHOCTH;

162 — 239 M — ymepeHHO HepOBHAasi TOBEPXHOCTh;

240 — 497 M — yMepeHHO XOJIMUCTAsi IOBEPXHOCTh;

498 — 958 M — oueHb HEPOBHASI TTOBEPXHOCTH;

959 — 4367 M — oueHb XOJIMHCTAs TIOBEPXHOCTD.

Ha ocHOBe MOJy4YeHHBIX pe3yJbTaTOB, CIEAyeT OTMETHUTh, uTO peibed BypyHau B menom
YCHJIMBAETCS ¢ BOCTOKA Ha 3amaj. B neHTpaabHON yacTu CTpaHbl 3HAUUTENbHAS YaCTh TEPPUTOPUN
YMEPEHHO XOJMHCTAas, HO 3amajHasi yacTh, 3aHsTas xpeotom Konro — Hun, oyenb xoamucrasi, Tak
KaK MHJIEKC 3TOT0 PeruoHa 4y Th Bbilne 20 yriIoBBIX CEKyH/, T.€. 4yTh Bbime 600 MeTpoB.
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Paccyuran Tonorpaduyeckuil MO3MIMOHHBIMN HHIEKC. DTOT HHIEKC IO3BOJSET BBIIBHTH
PETrHOHBI ¢ O0JIee CI0KHBIM TOPHBIM pelibeoM ¢ Oojiee pe3KUMH BEPIIHHAMHE, YTO MIPAET POJIb B
YIPaBJICHUH PUCKAMHU, CBSI3AHHBIMU C JIMBHEBBIMU OCAIKAMH H, TIPEIKJIE BCETO, IPO3UEH.
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Puc.6. Kapra tonorpaduueckoro no3sunoHHOTo uHaekca peibeda BypyHnu.

Ha ocHoBe Tomorpaduueckoro mo3UIMOHHOTO HHJIEKCA BypyH/IH HMeeT BBICOKHE BEPIIUHBI
Ha 3amaje CTpaHbl B TOM 4acTu, riae pacnosoxeH xpeder Konro — Hwuil, mMockoiabKy HHAEKC
TonorpaHueckoro mosioxkeHus cocrapisier moutu 4. Tomorpaduueckuii MO3MIMOHHBIA HHIEKC —
9TO CHHOHUM Pa3sHMIbI 10 OTHOLIEHHUIO K CPeJIHeH BBICOTE HAJ YPOBHEM MOpS, KOTOPBI SBJISETCS
aOCOJTIOTHBIM MECTHBIM HH/IEKCOM TOHOTpapuvecKkoro MmoioKeHus. B eHTpe CTpaHbl 3TOT HHIEKC
OTHOCHUTENBHO cpennuii 0,8, UTO 03HAUaeT HAJIMUYKME TOP, KOTOPhIE HE HMEIOT OOJIBIION BHICOTHL

VunTBIBas, YTO CEILCKOXO3SIHCTBEHHASI JICSITEIBHOCTh B OCHOBHOM 3aBHCHT OT OCAIKOB U
TEMIIEPATYPHOIO PEXUMa, MCHOJb3Ysl JaHHble 00 ocajJkaX ¥ TeMmIepaTrype, coOpaHHbIE Ha
pasnuunbiX craniuax ¢ 2010 r. mo 2018 r., ¢ momomplo aHamM3a 3TUX JAHHBIX YIATOCh
ONPENEIIMTL PA3IHYHBIE CEJILCKOXO3SIMCTBEHHBIE CE30HbI B COOTBETCTBHH C OCOOECHHOCTSIMH
0CaJIKOB U TEMIIEPATYPBHI.
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Puc. 7. '0/10BOM X0 KOJIMYECTBA OCAIKOB.
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Puc. 8. ['ooBoit X011 Temmeparypsbi.

C yweroMm XxapakTepa H3MEHEHHsI KOJMYECTBA OCAIKOB M pEeXHMMa TOJOBOrO X0j]a
TeMIIepaTyphl B TeUCHUE Troj1a B BypyHIM BBIIEISIOTCS TPH OCHOBHBIX Tepuo/a: ¢ (peBpasis Mo Mai,
C MIOHS 10 aBIYCT U C CEeHTsOpsi mo siHBapb. B mepBoit dase, ¢ ¢deBpaist mo maii, KOJIHYECTBO
0Ca/IKOB YBEJIMUMBAETCS, JIOCTHrasi MaKCHMyMa B MapTe, 1 BHOBb yMEHbIIIAeTCsi B Mae. Jta (asza
COOTBETCTBYET CEJIbCKOXO3SIMCTBEHHOMY CE30HY, M3BeCTHOMY B BypyHiu kak cezon «By». Bropast
¢dasza, T.e. ¢ HIOHS IO CEHTAOpb, KaK BUIHO W3 rpadpuka Ha pHC. 7, CUYMTACTCS MEPHOJIOM,
XapaKTepU3yIOLUIUMCSl OTCYTCTBHEM OCaJIKOB. B ATOT mepuoj B TeueHHEe Tpex MeECSIeB OCaJKOB
NpaKkTUYeCKu He ObiBaeT. DTa (a3za COOTBETCTBYET CYXOMY CE30HY, M3BECTHOMY B BypyHIu kak
cenbekoxo3siicTBeHHbId  ce30H «Cx». Tperbst ¢a3za, ¢ ceHTSOpss 1Mo sIHBapb, — 95TO BpeMs
BO3BpAIICHUS BBINAJICHHUS JIOCTATOYHBIX OcaakoB. Ha rpaduke BHIHO, YTO IS HTOTO MEpHOJA
XapaKTEePHO YBEJIMYEHHE KOJMYECTBA OCAKOB C TCUCHHEM BpeMeHH. MHHHMYM HaOJIOfaeTcs B
ceHTsOpe, MakcuMyM — B Jekabpe. B sHBape HabmomaeTcs yMEHBIIEHHE KOIMYECTBA OCAIKOB.
Ccputasicb Ha THIIBI CE30HOB, HaOMOIaeMble B DBypyHIH, MOXHO cKa3arh, uTO 9Ta (asza
COOTBETCTBYET CEILCKOXO03SIHCTBEHHOMY CE30HY, H3BECTHOMY KakK Ce30H «A».

ITpu cpaBHenuu rpaduxa Ha puc. 8 ¢ rpadMKoM Ha pHc. 7 BHIHO, YTO B CE30H JIOXKICH
TeMIlepaTypa CHIKAETCs, a B CyXOil CE30H — MOBBIMIACTCSA. JTO MOATBEPIKIACTCS TEM, UTO MENKTY
TEMIIEPaTypHBIM PEKUMOM U PEKUMOM OCAIKOB CYIIECTBYET OTpULIATEIbHAS KOPPESIHUs, TaK KaK
ko3 dunment koppemnsuu cocrasiset —0,4.
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Puc. 9. CpenneronoBoe KoJiM4ecTBO 0CaAKOB (), PEKUM CpeHEro10Boi TeMneparypsi (6).

[To mpocTpaHCTBEHHOMY pAaCIpEJENICHHIO CPEIHEroJI0BOr0 KOJIMYECTBA OCAJIKOB B
3arajHoOM peruoHe BypyHIM HUMEIOTCs O4ard MOBBILICHHOTO KOJHYECTBA OCAIKOB, MPUYEM OTH
0CaJIKM BBIIAZAIOT HA YYacTKax ¢ BBICOKAM pelibe(poM U HauboJiee 3HAYMTETHHBIMU YKIOHAMH.
Hcnonp3ys pesynbrarsl Ha puc. 4, 5, 6 1 9a, MOXKHO yCTaHOBHTH, ITOYEMY 3allaHbI paBHUHHbIH
pervoH crpasbl (paBHHHA MIMO0) yacTo mojBepraeTcsi HABOJHEHHSIM 110 CPABHEHHUIO C OCTAJILHOM
TeppuTopueit crpanpl. C IOMOIIBIO 3THX )K€ PUCYHKOB MOYKHO MOHSTH, IOYEMY 3TOT PETHOH 4acTo
MOJIBEPraeTcsi 5PO3UH, IIOCKOJIBKY, BO-TIEPBBIX, OH HMMEET KPYThIE CKJIOHBI, BO-BTOPBIX, 3/IECh
BBIIAZAeT OOJBIIOE KOIMYECTBO OCAJKOB. JIIsi CeBEpO-BOCTOYHOTO pErHOHA XapaKTepHO
MHHHMAJIbHOE KOJIMYECTBO OCA/JKOB [10 CPABHEHHUIO C OOLIMM pacIpelelIeHHeM OCaJKOB, TIOATOMY
MOJKHO TIOHSITH, YTO 3TOT PETHOH Oy/JeT OYEHb IOIBEPKEH CEIbCKOXO3SHCTBEHHOM 3acyxe 0
HEKOTOPBIM KYJIETypaM.

Bricokue Temneparypbl yBeJIMUUBAIOT UCTIAPEHUE BOJIBL, JieJiasi TOUBY Oosiee cyxoid. B cBoro
ouepe/ib, YMEHBIIEHHE KOJIMYECTBA BOJSHOIO IIapa B BO3/lyXe CIIOCOOCTBYET €ro HarpeBaHHIO.
['oBopst 00 ynpaBieHUH PHCKAMH B CEIILCKOXO3SHCTBEHHOM CEKTOpPE, HEOOXOIMMO YUYHUTBHIBATH
TEMIIEPATYPHBIN PEKUM, YTOOBI IOHATH, KAKUE PETHOHBI HanOoJIee OIBEPIKEHBI 3acyXe.

Ha ocnoBanuu puc. 9a u 96 ceBepo-BOCTOUHBIH PErHOH CTpaHbl OYy/IET MOABEPIKEH 3acyXe B
ropaszo OOJbIIEH CTENEHH, YeM BCE OCTAJIbHBIC PETHOHBI CTPAHBI, TAK KAK B HEM BBINAJAET
MHUHHMaJIbHOE KOJIMYECTBO OCA/IKOB B IO/ U HAOIIOAAETCsl BHICOKAsS CPEJIHSs TEMIIEpaTypa.

B pamkax nocTtaBieHHBIX 3aJay IPOBEAEHBI CTATHCTHYECKHE HWCCIICIOBAHMS JaHHBIX O
TEMIIEpaType M KOJIMYECTBE OCAIKOB, COOPAHHBIX B PAa3JIMYHBIX pPEruoHax bypyHau, YTOOBI
IIOJIYYMTh IPECTaBIeHue 00 UX NOBEJICHUH Ha OCHOBE KJIIOUYEBBIX MoKa3aresel 1 3G HekTuBHOTO
YIIPaBJICHHS PUCKAMU B CEIIBCKOXO03SIIICTBEHHOM CEKTOPE.

DTOT aHaynu3 ObUI IPOBEAEH IS OIPEIeNICHHS MOIXOIAIINX CPEICTB MPOrHO3UPOBAHHS U
yIpaBJIeHUs] PUCKAMHM, CBS3aHHBIMM C TeMmIepaTypod M ocaaxamu. [lockonpky Temmeparypa |
OCaJIKH BapbHPYIOTCS B KaXKJOM TOAY IO-pPa3HOMY B 3aBHCHMOCTH OT Mecsla M C€30Ha, PS/IbI
JAHHBIX O TEeMIeparype M ocaakax ObUIM IpOAHATU3UPOBAHBI B COOTBETCTBHH C TpEMs
CENIbCKOXO03AMCTBEHHBIMU CE30HAMHU, KOTOPHIE BCTpeyaroTesl B BypyHu, U Kak/Iblii mapaMeTp ObLT
[IPOAHAJIM3UPOBAH KaK cllydyaWHbld mponecc. Kaxapiii ciydallHbIH MPOIECC COCTOMT W3 JCBATH
peanu3anui, COOTBETCTBYIOMIMX 9 rojjlaM aHaTU3UPYEMBIX JaHHBIX.

[IycTh qucKkpeTHBIH c1ydallHbIi TPOLIEeCC MPeICTaBICH BPEMEHHBIM PSIJIOM:

X(n); X(n—1);....... (X (n— M), cpennee onpenensercs: Kak:

M, (n) = M{X(n)} (15),
rae M{.} — omeparop MareMaTH4yecKoro OXUIaHWs. AHAJIOTUYHO, aBTOKOPPEJSALHUS TPUHUMAET
dopmy [5]:
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r(mn—k)=M{Xn)X (n-k)}, k=0+142,..... (16),
T'Z1I€ 3BE€3104YKa 0003HavaeT KOMILIEKCHOE COIIPSIIKCHUE. (DyHKI_II/Iﬂ ABTOKOBapualiuy 3altiChbIBaCTCs:
c(n,n—k)=M[X(n)—p,(n)]—pu,(n— O] Yik=0,£1,42,...; k=0£1,22,..... (17).
HpOHCCC ABJISACTCA CTPOIo CTallMOHAPHBIM, €CJIM BCE €TI0 MOMCHTEI HE 3aBUCAT OT BPEMCHH.

C‘II/ITaeTCSI, YTO IOPOoHECC SABJIACTCA CHaGOCTaHHOHapHBIM, WJIN CTAallMOHAPHBIM B IIHPOKOM CMBICIIC,
CCJIn:

M, (n)=pu Vn (18),
r(n,n—k)=r(k) Vn (19).
Ilycte X — 5T0 psia 3HaYEHHI pa3mepa 7, CPEJHEro M W CTAHIAPTHOTO OTKJIOHEHHUS S .
CpaBHeHHe HaAOJIOAEMOT0 CPEJTHEr0 3HAYEHHS (77) C TEOPETHYECKUM 3HAYEHHEM /¢ IO3BOJISIET
paccuntath Ko urmenT CThIOICHTA TIO CIIEAYIOIIeH opmyIie:

H-H,
lp=— (20).
s
Vi
beut paccuntan kputepuit CTBIOZEHTA JUISI TPOBEPKH HATWUMS CTAMOHAPHOCTU B Psijiax

JJAHHBIX, UCITOJIb3YEMBbIX J1JIs BbI60pa MOoAXOAAICTO METOIa YIIPaBJICHHA PHCKAMHU.
I/ITaK, HY)XHO CpaBHUTb Cpe€/IHEC 3HA4YCHHUC U COBOKYITHOCTH € HOPMaJIbHBIM

pacrpeieleHMeM M HEeW3BECTHBIM CTaHJAPTHBIM OTKJIOHEHMEM O C 3a/IaHHBIM 3HAYCHHUEM [/, .
HyneBoii runore3oit ssisiercst H,: (= p,, T.e. IPEIBAPUTEIBHO MPEANOIATaeTcs, YTO CpeHee

3HAYEHHE PaBHO //,. lemepb MBI mojctaBuM ce0si 1MOJ HyNeByIO rumoresy. PaccmarpuBaercs

BBIOOpKA pa3MepoM # U3 3TOH COBOKYNHOCTH (X ......,JX,). CpenHee 3HaueHHE OLCHMBACTCS 110
HMITUPUYECKOMY CPEIHEMY:
o 1 n
X ==X, (21).
n =1

TIpu HyJIeBO¥ rUIIOTE3e pacipe/eeHue cpeHero X Takke pacipeeseTcs HOPMAIbHO CO

o
CTaHIAPTHBIM OTKJIOHCHUEM T HOCKOJII)Ky JUCTICPCU O'ZHeI/IBBeCTHa, OHa OICHHUBACTCA C
n

IIOMOIIIBIO COOCTBEHHOI'O HECMCUICHHOI'O ITOKa3aTeJIs.
*) 1 I e 2
Sy =——2(X,—Xn) (22).
n-—1 i=1
ITo TE€OpEME KoxpaHa npu HyJIeBOﬁ TUIIOTE3E, CJIeays 3aKOHY y, KBazlpaTa c n—1
CTCIICHSIMHU CBOGO,III:-I, NPUMECHACTCA CIICAYIOIIAasl TECTOBAsA CTaTUCTHUKA!

Xn“‘
AN i IO = | (23).

Y

Cratuctuka Z cienyet pacrpeaesieHuio CterozeHTa ¢ n — | crenenbsto ¢cBo00/1bl. BeiOupaem
puck « , 00b19HO paBubIi 0,05 wiu 0,01 ¥ BeIUKCIsEM peaTr3aliio TECTOBOM CTATUCTUKH:

Xn - * n —
7= JZT“‘), wm S = le(x, ~X.)? 24).
i n—1i=1

[Tycts HeoOxoaumo npoBeputs H, = p — p, Takum obpaszom, eciu ‘Z| OO0JIbIIe KBAHTHIIS

a
nopsizka 1— Y 3akoH CThiojieHTa ¢ 1 —1 creneHsMu CBOOOIBI, TO OTBEpPraeTcs HyjeBasi 'MIoTe3a.

Crnydait, Koraa Hy)HO npoBeputTh H, = g < p,: ecnu z GoJbIne KBaHTHIS Hopsiika 11—«

3aKkoHa CThIOJIEHTA C 7 —1 crenensimu CBO60L[I>I, TO OTBEPracTCs HyJI€Bas r'umoTe3a.
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Crnyuait, Korja HY)KHO TIPOBEpUTb H |, = 1 > fi,: €CIM z MEeHbIe KBAaHTHJIS Mopsaaka 1- o

3dKOoHA CTb}OILCHTa cn —1 CTCIICHSIMHU CBOGOIII:I, TO OTBEPracTcs HYJICBas ruroTe3a.
Y1005I Y3HaTh, ABJIACTCA JIM pa3sHHUIIA 3Ha‘-II/IMOI7I, HeO6XOI[I/IMO CHa4daJla NpoYuTaTb B {-
Ta6JIPIH€ KPUTHYECKOE 3HAUCHUEC tk » COOTBETCTBYIOIICEC PUCKY O JIJIs OlIHOﬁ CTCIICHH CB060,Z[I>I d :
d=n-1 (25).
Eciu a6comomoe 3HAYCHHUC t,f) 6OHBU.IC KPHTHYCCKOI'O 3HAUYCHU A tk , TO pasHulla 3Ha4YuMa.

Ecmm HET, TO OH HEC ABJISICTCS 3HAYUTCIIbHBIM.
Hpouecc CUHHUTACTCA CTPOTO CTAITMOHAPHBIM, €CIIU tq,) MCHBIIC KPUTHYCCKOT'O 3HAYCHUSI tk .

[IpoBesieH KOppENALMOHHBIN aHATN3 MEXAY PAJaMH TEMIEPATYPHBIX JIaHHBIX U PSIaMH
JITaHHBIX 00 ocajKax.
Koadpurment koppemsiiu MoxeT ObITh TpeicTaBieH GopMyIIoi:

> Ix, = x)(, - )

Vg = = =
V=2 Q=)

Kosdpuiment koppemnsiiuu » npecrasiisier coboii 6e3pazmeproe 3Hauenue ot —1 110 1.

AHATM3UPYs TOJYyYEHHbIE 3HAYEHHs] aBTOKOPPEISIIMOHHON (YHKIIMH JUIS TEMIEPATyphl U
JUISL KOJIMYECTBA OCAJIKOB JIISl TPEX CE30HOB, MOXKHO CJIC/IaTh BBIBOJ O HAJIMYMM YETKOM JIMHEHHON
TCHICHIMM B HCCIEIYEMOM BPEMEHHOM pSAIy, YTO JaeT OCHOBAHHWE YTBEPKAaTh, UYTO OTH
IIapaMeTphl He 3aBUCAT OT BPEMEHH.

(26).
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Puc.10. ABTokoppensiunoHHas GyHKUMA KOJMYeCcTBa 0CanKkoB B BypyHiu.

ITockobKy aBTOKOPPEJNSIMS UCIONB3YEeTCs JUIs M3MEPEHHSI CBS3HM MEXKIY TEKyIIMMH H
IIPOIIIBIMM PsIZIaMM 3HAYEHHUH, OHA TI0KA3bIBAET, KAaKKUe MPOIIIbIe 3HAYCHHS HanOoJIiee TOJIE3HbI JUIs
MPOTHO3MpOBaHMsl Oyaymmx 3HaueHuid. Ha ocHoBamum pucynka 10 BuaHO, 4YTO IpH
MPOTHO3UPOBAHKUH MOBEJICHUS psijla OCAIKOB MOYKHO JIe1aTh NporHo3 Ha 20 JHel Brepel, Tak Kak
CBSI3b MEX/Iy TEKYIIMM 3HaueHHeM M 3HaueHueM 20 JHSAMH paHee CHIIbHas, MOCKOJILKY B 3TOM
Jauanasone Kod(@uueHT aBToKoppessiuu Ooubine 0,7, 4TO O3HAYAET HAJIMYME CHUIIBHOM CBSI3H.
Eciu nmpoananusupoBaTh Takke JHMHEHHYIO GYHKIMIO aNpOKCHMAI[MH aBTOKOPPESIHOHHOMN
(GyHKIMHA, TO XOPOILIO 3aMETHO, YTO OHA MPAKTHYCCKH HE M3MEHSETCS, TaK Kak BeCh KOd()OHUIMEHT
aBTOKOppeJsauU MeHsercsa B auanasone ot 0 go 0,14. Dto mo3BosisieT cielaTh BBIBOJ O TOM, UTO
rOJI0BOM PsiJT 0CAJIKOB SIBJISIETCS CTAIIMOHAPHBIM.
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Puc.11. Asrokoppensunonnas ynkims temneparyp B byxkymOypa (Bypynan).

Ha ocHoBannn ananusa aBTOKOPPESAIMOHHON (DYHKIHH MOKHO OTMETHTH, YTO MENKIY
TEKYIIUMH U NPEJBITYIIAMH 3HAYECHUAMHU TEMIIEPATYpPhl CYIIECTBYET CHJbHAs CBS3b, MOCKOJIBKY
KO3((QUIHEHT aBTOKOPPEISIIIMUA OCTACTCS BBICOKUM JI0 JIECATOr0 JHSA. DTO O3HAYaeT, uTo,
MCIIOJIB3Ysl TEKYIHe 3HAYCHHsI TEMIIEPATyphl, MOKHO IpEICKa3aTh ee MoBeJeHHe Ha repron 10
AHEH. AHAM3 JTMHEHHONH (QYHKIMM amImpOKCHMALIMH aBTOKOPPESIIMOHHON (DYHKIIMM TIPHBOIHUT K
BBIBOJY, YTO TEMIEPATYPHBIA P SBISETCS CTAllHOHAPHBIM, TaK KaKk OHA IPAKTHYECKH He
MEHSIETCS] BO BPEMEHH.

[IpoBesienHbIe aHAM3EI C HCIIOIBb30BAHHEM aBTOKOPPE/ISIMOHHON DYHKIIHHI TS pa3THIHbBIX
PSJZIOB  CE30HHBIX [aHHBIX O TeMIepaTrype U OCaJKaX MO03BOJSIOT YTBEPKIATh, YTO MOYKHO
HCII0JIb30BATh HCTOPHYECKHUE JaHHBIC B KAUYECTBE OCHOBBI /Ul KPATKOCPOUHBIX, CPEIHECPOUHBIX U
JI0JITOCPOYHBIX MPOTHO30B. COTJIACHO MOJTYYEHHBIM Pe3yJIbTaTaM aBTOKOPPEISIMOHHON (QYHKIMH
JUISL TIOJy4eHHsl Ooliee HaJeKHOrO MPOrHO3a Ieecoo0pasHo CTPOMTH MPOTHO3 HA TEPHOL,
COIOCTABHMBIN C JIHANIa30HOM, B TEYEHHE KOTOPOro KOI(P(MHIMEHT aBTOKOPPEIAIMH OCTAeTCs
CHJIBHBIM.

YuuThiBas, 4T0 JUIS YNPAaBICHUS THAPOMETEOPOIOTUYECKMMH PHCKAMH, YIPOXKAIOLMMH
CEJIbCKOXO3SHCTBEHHOMY  CEKTOpY bBypyHIM, HEOOXOAMMO MOCTPOMTH MOJEdb HAa OCHOBE
(axTHyeckux naHHBIX (TeMIepaTypa, KOJMYECTBO OCAJKOB M Jp.), OYEBHIHO, YTO OHA JOJDKHA
YYUTHIBATh OCOOCHHOCTH JIMHAMUKH HWMEIOIIMUXCS JaHHBIX. JIs 3TOro HeoOXOIMMO 3HATH
pacnpezenenue CTbIOJEHTA, KOTOPOE MCIONB3YETCSA Ul NPOBEPKH THIOTE3 O 3HAYUMOCTH
PETrPECCHOHHBIX MOJieNeil. DTO IO3BOJUT OLEHUTh MAaTEMaTHYeCKOe OXHIAHME HOPMAJILHO
PacHpe/ie/ICHHbIX CIIyYalHBIX BEJIMYMH IIPU MajoM oObeMe BBIOOPKHM, a TakKe 3HAYMMOCTH
Pa3sHHUIBI MEXKIY CPEAHHMHU JBYX BBIOOPOK. C MOMOIIBIO 9TOTO KPHTEPHUS YAAETCS ONPEIETHTh,
SIBJISIFOTCS JIM JJAaHHBIE CTAIIUOHAPHBIMH HJIH HET.
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Puc. 12. t-pacnpenenenue B KupyHo rno temneparype (a), t-pacrnpenesnenue B ['urera no 1aHHbIM KOJIMUecTBa
ocakoB (0).

JIns TNpoOBEpKH CTAlMOHAPHOCTH HCIOJIB30BAJICS KO3 (upeHT 3Hauumoct 5%. B
pe3yJbTaTe aHalIu3a JIaHHBIX O TEMIIEpaType W KOJMYECTBE OCAIKOB, COOPAHHBIX Ha Pa3IMYHBIX
METeOCTaHIHsIX B BypyHH, ObIIIO YCTAaHOBJIEHO, YTO 9TH JAHHBIE SBJISIOTCS CTALMOHAPHBIMH.

Ta6.2. Pacuer t-Kpurepust no ganusim
temiepaTypsl B Kupyno

Ta0.1. Pacuer t-Kputepus no 1aHusimM
KOJM4ecTBa ocaakoB B ['urera

[okasatens  3Hauenme [Tokazatens |3HaueHue
R 33 u 27.6
Xe | 34 Xo 217
o, 153 n %
S 0.94 s 0.9
takt 1.315885 taxt 1.06574
a 0.05 a 0.05
d.f. 152 d.f. 91
tKpUTHY 1.976 tKpUTHY 1.986
p-value 0.190194 p-value 0.289361

Hayunas nosusna 3aKiodaercss B TOM, 4To (pus3mko-reorpaduyeckue cBOWCTBa BypyHau

OIIpEeACIICHbI C

MMOMOIIIBIO Pa3InIHbIX

UH(OPMAITMOHHBIX

Moienei

["'eorpaduyeckoii

HHGOPMAIIMOHHONW CHUCTEMBI Ha OCHOBE aHa/M3a CIIYTHUKOBBIX CHUMKOB. BriepBbie orpe/esieHbl
METOJAMKH TPOTHO3UPOBAHUS THJIPOMETEOPOJOTHUECKUX PHUCKOB JUISL CEIbCKOXO03SHCTBEHHOTO
KOMIIeKca  bypyHIW,  OCHOBaHHbIE  Ha  CTATHCTHYECKOM  aHajM3e  JAMHAMHYECKHUX
T'HIPOMETEOPOTIOTHUECKUX JTAHHBIX.

B uyerBepTOii ry1aBe pPacCMOTPEHBI MPHHIUIBI pabOTHI TeOMH()OPMAIMOHHONW MOJIEIH,
pa3paboTaHHOM IS TOIEPIKKH IPUHATHS PELICHUH 110 YIIPABICHUIO I'MIPOMETEOPOIOrHYECKHMH
pHCKaMH B arpolpOMBIIUIEHHOM KOMIUIEKCE Ha OCHOBE 3a/Jad W LeNed HccieaoBaHus,
MOCTABJIEHHBIX B JAaHHOW juccepranuu. [lpenctaBieH MeTOJ MHAMKATOPHOIO IOAXOJA JUIs
BU3YAJIH3aAI[HH T'€OPUCKOB, CBSI3aHHBIX C CEIHCKOXO3SHUCTBEHHOW IESTENbHOCTBIO. PaccMOTpeHBI
OCHOBHBIE KOMIIOHEHTBHI TE€OMH(OPMAIIMOHHON MOJEIH OICHKH TIeOpucKoB. PackpeiBaeTcs
B3aUMO/ICHCTBHE MEXIY Te€OMH(POPMAIMOHHOW MOJIENIBIO OIICHKH Te€OPUCKOB, 0a3aMH JaHHBIX H
Croco0OM BH3yallM3allell pPUCKOB 4Yepe3 BeO-Opaysep ¢ IeJbI0 NPEACTaBICHUS B PEalbHOM
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BPEMEHH Treorpad@uyuecKux PHCKOB, HPEISTCTBYIOMMX CEIbCKOXO3SHCTBEHHON JIEATENbHOCTH.
Croco6 BU3yanu3alMu PHCKOB OCHOBAaH Ha IMPOCTPAHCTBEHHOM IIPEJICTABIEHHM IOKa3aTeleit
pUCKa, KOTOpoe obecneynBaeTcsi reoMH(GOPMANMOHHON MOJIEINBIO, MPEICTABIEHHON BO BTOPOI
r1aBe Jucceprauud. Busyanmsanus 3akmouaeTcs B TI€HEpAlMd  KapThl, WILTIOCTPHPYIONIEH
pacrpesie/iecHHe PUCKOB Ha OMNpe/IeICHHOH TeppuTOpHH. MCHomib3yst 3Ty BH3yalM3alldi0 PHCKOB,
JMIa, TPUHUMAONIHE PEHICHHs, MOI'YT NPUHUMATh PALMOHAIBHBIC PEICHHUS, HAlpaBICHHBIE HA
OrpaHUYEHHE MOTEPh B CEIILCKOXO35HCTBEHHOM CEKTOPE.

-

BBoI HCXOAHBIX JaHHBIX A

£

/ Ba3a 3aHHbIX /

/ £ $ois
H i > " Pesymram \;_,.; _;; /
{ Ouesxxt i / Bafmozeuns
i / PHCKOE P
BJIOK ~ i
OBPABOTKH JAHHBIX (A3A 3HAHUIY j
- - i
e
e BIOK TIPHHATHS
PELIEHHH
. i :
TUTIOTESA
THIOTEZA | OTBEPTAETCS
TPIEIDMAETCS | '
: ’ ¥
+ . i N
/ BJIOK / )
/ / BJIOK NMPHHATHS
!/ BBOJA JAHHBIX / - >
KA i o PEIIEHVSA O
S [TPOBEJEHUM
B ¥ PACUETA ) !
% ? BJIOK PACHETA e . S, S
i OLIEHKH PUCKA . b (o SR HE i
W ! E POBOMITE | [POBOTMTH |
EH i
i Pesyabrarss oussma | S
i prcxoB ;
L) J |
|
%
] i
BBIBOJK e
; /
f JAHHBIX £
CrcreMa NpHHEATHIT PeIeHHiT ) >

Puc. 13. Briok-cxema anroputma peanusaluuu reoMHOPMaLUOHHON MOJIENN OLEHKH MHAPOMETEOPOJIOTMYECKHX PHCKOB
CEJIbCKOTO X035iCTBRA.

B coorBercTBMM €O cXeMOH TeoMH()OPMAIMOHHON MOJEIN OLEHKH TE€OPHCKOB ObLIH
co3ianbl 0a3bl NaHHBIX. OTH 0a3bl JAHHBIX MPHBSA3aHBl K KOHKPETHBIM Ieorpaduyeckum
KoopauHartaM. OCHOBHBIE IIapaMeTpbl, KOTOpPBIE COXPAHAIOTCA B 0a3ax JaHHBIX, SBISIOTCS
CIICTYIOLIMMU: JIAHHBIE 110 OCaJKaM, JJaHHbIE 110 TeMIIepaTypaM, CpeHee 3HaYeHHe TeMIIeparyphl,
Ha3BaHWE CTAHIMH, CPEIHEKBAJPATHYECKOE OTKIOHEHHE, ITHUCIEpCHs, KOd(D(OHUIHEHT pucka,
k03 unment ymepoa.

brnarogaps pacmmpenuto PostGis, ycraHoBieHHOMY B 0a3e JaHHBIX, HCXOHBIE JTaHHbBIE U
MOJIyYEHHbIE ~ PE3yJbTaThl MOTYT OBITh  TpPEJCTaBICHbl Ha IPOCTPAHCTBEHHOM  KapTe
HEMOCPE/ICTBEHHO B 0ase JaHHBIX (puc. 14), W 3TO JaeT BO3MOKHOCTH YBHJIETH pa3IM4HbIE
XapaKTePUCTHKH, BCTPEYAIOIIUECS B pa3HbIX MECTHOCTSIX [62, 110].
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Puc. 14. Kaprorpauueckoe npeicTaBIeHne XapaKTepPUCTHK PerHOHOB BypyHIn B reouH(pOpPMaLMOHHOM
cucTeMe.

Ha xapre (puc. 14), cOo31aHHON HENOCPEJICTBEHHO B 0ase JaHHBIX, MOXKHO YBHCTH
pa3IMUHble 3HAYEHHS CTATHCTHYECKMX XapaKTEPHCTHK, @ TAKKE 3HAUCHMS PHCKA, CBA3AHHBIC C
TeMIepaTypoii Bo3ayxa B ykasaHHo# Touke [62, 110, 87].

[Ipy HakaTH¥ HA TOYKY, OTMEUYEHHYIO Ha KapTe, MOXHO Cpa3y BBIBOAWTDH uH(OPMAIUIO O
Pa3IMYHBIX JAHHBIX, COOTBETCTBYIOIIMX XapaKTepPHCTHKAM 3TOr0 MeECTa, Kak 3TO IOKa3aHO Ha
kaprte B 6ase qaHHBIX (puc 14). Kak yxe ymoMHHANIOCh, KaX/as TOYKa COACPKUT ujeHTU(UKaTOP
(id) xaxmoro cronbua, HWACHTH(QUKATOP KaXHAOH CTaHIHUHU (station id), Ha3BaHHE CTaHIIUU
(station_name), monrory (x_long), mupory (y_lat), BeposITHOCTE HEBBIXO/d M3 3a/aHHOTO MpE/eiia
(probability of no_exit_upper_bound), xosbummenT pucka (risk), xoapduuuent ymepda
(damage_id), cpennee 3HadeHue, AMCHEpcHIo (variance) M CpPeIHEKBAIPATHYECKOC OTKIOHCHHE
(stand_dev).

Kos(uimenT pucka IpeacTaBisieT coboil BEpOSTHOCTh TOTO, YTO CIyqalHBIH mpouece
BBIXOJIMT 3 3aJ[@HHBIH [PeJIeNT, TIPH YCIOBAH, YTO 3HAYCHHE 3TOTO MPOLEcca B Ha9albHbIiH MOMEHT
BPEMEHHM M3BECTHO, ¥ OH 0OPAaTHO IPOMOPIMOHAJICH BEPOSTHOCTH TOIO, YTO MPOLECC HE BHIXOUT
3a 3aJ]aHHbIN TIpeae.

Kospdunuent yuiepba, B CBOIO OYEPE/b, SABISCTCS II0KA3ATEIEM, XapaKTCPU3yIOMHUM
BO3MOJKHBIE CEJIBCKOXO3SHCTBEHHBIE IOTEPH B 3aBUCHMOCTH OT 33JaHHOTO YPOBHS pPHUCKA.
Kos(GuimenT pucka npsMo IpornopuuoHaien KodspouuuenTy yiiepOa. B ceapcKoX03siCTBEHHOM
ceKTope, 0cobeHHO B BypyH/H, PUCK HATIPSAMYIO CBSI3aH CO CIIydaiHbIMU KOJIEOaHUSIMH CyTOYHOM
TeMIepaTypsl  KOJIM4ecTBa 0caKkoB. HecMOTpst Ha TO, 4TO KIMMATHYECKUE YCIOBHS JUIS PA3BUTHA
TOM WJIM MHOM KyJIBTYpBI (PACTEHHs1) H3BECTHBI 3apaHee, KaK U JAHHBIC O CPEJHEH TeMIeparype 1
KOJIMYECTBE OCAIKOB JUISl PA3IMYHBIX PETMOHOB, CIIEAYET OTMETHTh, YTO JTH MapameTpbl HMEIOT
JMHAMHYECKAE HM3MEHEHHs, M HMX KoJeOaHHs MOTYT COIPOBOXKIATHCS OTPOMHBIMH MOTCPAMM.
[Ipumenenne koddduuueHTOB yimepda U pucKa SBISETCS BaXKHBIM PELICHUEM UL MPaBUILHOTO
YIIPaBJICHUS CETbCKUM XO3SHCTBOM.

WcenenoBanms MOKA3bIBAIOT, YTO IOBBIIICHUE TEMIIEPATYPbl MOXKET COKPATHTh TEPHOJ
CO3PEBAHHS CENbCKOXO3SHCTBEHHBIX KYJBTYpP, YTO B CBOIO O4YEPEb MOMKET CHHU3HTDH 0011y 10
YPOKAHHOCTD W3-3a YXYIIICHHS CMOCOOHOCTH PAaCTEHMH yJIEpXKUBATH M HCIOJB30BATH BIArY.
O6uJIbHBIE OCAIKH TAKKe MIPAIOT BXKHYIO POJIb B MOSBICHHH PUCKOB, C KOTOPBIMU CTAJIKUBACTCA
CeJIbCKOXO3SMCTBEHHBIH  ceKTop. VM30BITOYHOE KOJMYECTBO OCAJKOB  MOXKET MPHBECTH K
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HABOIHCHHIO M DPO3HMHM, YTO HAHECET 3HAYUTEINIbHBIN yIepO ypoiKaro. YUHThIBas IPOrHO3UPYEMbIE
TOKa3aTe/IM PUCKa U yiiepda OT 0CakoB, HEOOXOIUMO Pa3paboTaTh COOTBETCTBYIONIHE CTPATEHH
MHHHUMHU3AIMAK  TIOTEPH  C  TIOMOLIBIO MPEAYNPEANTENLHBIX Mep HHKEHEPHO-TEXHHYECKOTO
XapaKTepa, TaKUX KaK yMEHbIIEHHE MAaKCHMAaJbHOIO pacxoja B PeKe IyTeM Iepepacipeie/ieHus
CTOKa BO BPEMEHH, COOPYKEHHE OTPaKIAIOUX 1aM0 (BaJIOB), CIPSIMIICHHE Pycia peK, MO/IChINKa
TEPPUTOPHIL, OCPErOyKpEeNUTEIbHbIE M THOYKPEITHTEIbHbIE pabOThI, PeTryIMPOBAHHE CTOKA MTABOJIKA
(10/I0BOIBSI) ¢ MOMOIIBIO  BOJOXPAHHIIMILL, —I[IPUMEHEHHE KOMOMHMPOBAHHOTO — CIIOCO6A
NpoQHUIAKTHKA HaBOHEHUH. Takke, ¢ y4eTOM CTeneHH MPOTrHO3MpPYeMOro ko3(durnenTta pucka
H, OIIUPAsCh Ha KOO ULMEHT yiepOa, B Cllydae IPEBIIICHAN 3a1aHHOTO TEMIIEPATYPHOTO IIOPOra
(YpoBHSI), /M, MPUHUMAIOIIHE PEIICHHS, MOTYT BBIOpATh TOAXOASIIYIO HOPMY (PHTM) IOJHMBA
HJTH OTKA4K{ BOJIbI /115 TIOBBIIICHUS YPOXKAUHOCTH M, COOTBETCTBEHHO, MUHHMH3AIHH TOTEPS.
Mozeib, paspaboTtaHnas Juis HOUICPXKKH MPUHSTHS PEIIEHUH 110 YIPABICHHIO PHCKAMHU B
arporpOMBIIITICHHOM KOMIIJIEKCE, MO3BOJISACT MOJIy4aTh HH(POPMAIHMIO O MMOKAa3aTelsiX PUCKA W
NOTEPh HA HHTEPAKTUBHOM KapTe yepe3 moboi BeO-Opay3ep. OHa Taxke IpeiaraeT BO3MOKHOCTh
BEIOOpa Pe(epeHTHOrO yPOBHS, OT KOTOPOTO IOJIE30BATE/b PENOYHTAET BHIETh MPOTHO3 PUCKA,
4TO MO3BOJIET JIMIAM, NPUHUMAIOIIMM pEUIeHUs, ¥ (epMepaM YUHTBIBATH MPOrHO3 PHCKA MIIU

HHAUKaTOopa ymep6a B COOTBCTCTBHHU C KIIMMATUYECCKUMU YCIIOBUAMHU KOHKPETHOI'O PACTCHUS.
Ynpasienne packamu B Bypynan :

3uGepirie YPOBEEL TEMNEPATYPM 1A KOTOPOIL B4 NTITE OUCHITL PHC: 25

Puc.15. I'eonrdopmanronnas kapra, MIIIOCTPUPYIOLIAs PUCK, CBA3AHHBIN ¢ TeMepaTypoii Bbiie 25°C.

B ueTBeproii riase Takxke 1peicTaBIeHbl METO/IbI BEpU(DHKAIMH Pe3yIbTaToOB, MOTYYEHHBIX
C IOMOIIBIO pa3pabOTAHHON MOJIE/IH; PEKOMEHAMH W METOMKH MCIIOIb30BaHMs pa3paboTaHHOI
MOJICTH JUIS TIOJUIEPIKKH TIPUHATHSL PEIICHUI C YYE€TOM KOHKPETHBIX rnotpeGHocTeit Gpepmepos. ITo
pesynbTaTam npoBepoK 3P(EeKTUBHOCTH pa3pabOTaHHOM MOJEIM OBUI CHENAH BBIBOJ, YTO MOJENb
00ecrieurBaeT HaleKHbIE PE3yNIBTATHI C MOTPENTHOCTRIO MeHee 5 %. Taxke GbUIO OTMEUYEHO, YTO
MOJIENIb MOJKET OBbITh HCIOJIb30BAaHA JUISl COCTABICHHS MHOIOINAPAMETPHYECKHX IIPOTHO30B IIPH
COOJIOJICHHH OCHOBHBIX ~TIPMHIIMIIOB € pabOTBl, OCOOEHHO TIPM CTALMOHAPHBIX pSIax
UCTOPUYECKUX JIaHHBIX.

Hayunas noeusna 3akmodaercst B pa3paboTke reorpaduueckoil HHOOPMAIHOHHON MOIEIH
JUIs yIIPaBJIEHUS] TUAPOMETCOPOJIOTHYECKMMH DPHUCKaMH B arpoNpOMBIIIIEHHOM KOMILIEKCE,
OTBEYAIOLIEH MOTPEOHOCTSM T10JIb30BaTeNIeH U MO3BOJISIONICH MPOrHO3UPOBATH MOKA3ATEIM PUCKA
H yiiepda B 3aBUCHMOCTH OT KOHKPETHBIX KIIMMATHYECKHX YCIOBHH JUIi KOHKPETHOTO PACTEHHSL.
Briepsbie npesicTaBiienbl peKOMEHAAIME B METOIAMKH MCIIO/IB30BAHMS Pa3paboTaHHON MOIEIH.

3akaouenue

B xoze nposeieHHOro Mecien0BaHMs aBTOPOM ObLIIK MOJTYUEHbI CIIETYIONIHE Pe3yIbTAThL:

1. [IpoBenien amanm3 reoskoHoMHuYeckoil 0O6cTaHOBKM B PecmyGmuke BypyH/u.
OKOHOMHYECKas OOCTaHOBKA, B KOTOPOH HAaXomMTCs BypyHmim B mociennee Bpems, TpeOyer
COBEPUICHCTBOBAHHUS ~ METOJIOB  pabOTBl B coueTaHWM C OI(YPEKTUBHBIM  yIIPaBICHUEM
TUIPOMETEOPOJIOTMYECKUMU PUCKAMH JUISl YBEJIMUYEHHS CEIbCKOXO3SHCTBEHHOTO IMPOM3BO/ICTBA,
KOTOPOE SIBJISIETCSI OCHOBHBIM HCTOYHMKOM YKOHOMHUKH BypyHiu.
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2 B xone wmccienoBanust ObUIO OTMEYEHO, YTO OCAJKH M TeMIeparypa OCTalOTCs
OCHOBHBIMH IIPUYMHAMH PUCKOB, YIPOKAIOMIUX CEJILCKOXO3SHCTBEHHOM JeITEIBHOCTH B BypyH/IH,
CpeH KOTOPBIX MOYKHO BBIJICJIUTH HABOIHEHUS, SPO3HIO M 3aCyXY.

3. B pesynbrate aHaimza paziIMYHBIX METOJOB OBUIO OTMEYEHO, YTO TPEIIOKEHHBIE
METO/bl B Pa3IMYHBIX HAIHOHAIBHBIX IUIAHAX IO YIPABICHHUIO T'HIPOMETEOPOJOTHUCCKUMH
PHMCKaMH, CBSI3aHHBIMU C YPE3BBIYAWHBIMH KIMMATUYECKUMHU CUTYAIlMSIMH, HOCSIT T€OPETHUECKHI
XapakTep W He IPEICTaBISIIOT KOHKPETHBIX HAYYHBIX METOJOB KOHTPOJIS PHUCKOB H3-3a HEXBATKH
KBaJTM(DUIIMPOBAHHBIX KaJPOB B 00JACTH YIPABICHUS PUCKAMH C MCIIOJIB30BAHUEM COBPEMEHHBIX
HAYYHBIX METOJIHK.

4. B xoze ananuza Ha ocHOBe reorpaduueckux HHOOPMAIHOHHBIX CHCTEM YIAJIOCH
YCTaHOBHTh reodusuueckue (akTopsl bypyHIH, KOTOpBIE ONpPENENSIOT €€ IOIBEPKEHHOCTD
pa3IMYHBIM KJIMMAaTHYEeCKUM yrpo3aMm. Vcmone3ys aHaiu3 CIyTHUKOBBIX CHHMKOB (DH3HUYECKOTO
nanamadra Bypynau, yjanochk paccuyuTaTh TaKMe MHICKCHI, KAK HHJIEKC MEPECEYEHHOCTH, HHIEKC
TONOrpaHUECKOro MOJIOKEHUs pelibeda, HHIEKC IKCIIO3HI[HHA CKIIOHOB U BBICOTY BO3BBIIIEHHOCTH
bypyHau. DTH MHIEKCHI MO3BOJMIIN C/IEaTh BBIBOJ O TOM, YTO IeO(U3UYECKUE XapaKTEPUCTHKH
Bypynau OnaronpusiTcTBYIOT BO3HHUKHOBEHUIO HABOJIHEHHWH, SPO3MH M 3aCyXH Ha 3HAYUTETHHOM
YacTH TeppUTOpUH cTpaHbl. CorylacHO HHJEKcaM bypyH/auM HMeeT O4YeHb TOPHCTBIA peibed,
KOTOPBIH CHOCOOCTBYET YCHIICHHIO THAPOMETEOPOTIOTHYECCKHX PHCKOB, CBSI3AHHBIX C JIMBHEBBIMH
JTOKIISIMU.

5. ITpoBenen oOmwmit 0030p 3HAYMMOCTH HCHOJIB30BAaHUS TeOUH(POPMATHKUA B
YIIpaBJICHUH THAPOMETEOPOIOIHYECKUMHU PUCKaMU. bbUTH 1poaHain3upoBaHbl OCHOBHBIE CBOHCTBA
reorpapuueckux MHQGOPMALMOHHBIX CHCTEM M HMX HNPUMEHEHHE B Pa3MUYHBIX CEKTOpax. Takske
IpoBeJieH 001Ut 0630p KUcnop30BaHus reorpahuyeckux HHPOPMAIIMOHHBIX CHCTEM B Pa3InYHbBIX
CEKTopax.

6. ABTOp NpoBeJT MHUPOKUNA aHATIN3 pabOThl OTEUYECCTBEHHBIX U 3apYOEIKHBIX YUCHBIX U
opraHusainyii B 00JIaCTM MaTeMaTH4eCKOro MOJCTHPOBAHUS W OIEHKH PHCKOB Ha OCHOBE
WCIIOJIb30BaHKsl allPUOPHBIX reorpaguecKuX JaHHBIX. BbUT BBISBICH psijl MPOOJIeM U HEPEIICHHBIX
BOIIPOCOB, KOTOPbIC OBLIH YYTCHBI B IAHHOM JHCCEPTAIHH.

i Pazpaborana  Mozenb  OIEHKH  THJAPOMETEOPOJOTHUECKHX  PHCKOB  JUIs
CEJILCKOXO3AMUCTBEHHOrO  cekTopa. OHa 1O03BOJISIET  YNPABJIATH T'HIPOMETEOPOJOTHUECKHUMHU
PHCKaMH, CBSI3aHHBIMHU C CEJIBCKOXO3SIMCTBEHHBIM CEKTOPOM, B 3aBUCUMOCTH OT TEKYIIMX 3HAYCHU
napameTpoB. Mozenp mpemnonaraeT BO3MOXKHOCTH HCIOJIB30BaHMs MOCTOSSHHO OOHOBJISIEMBIX
CTATUCTUYECKUX JTAHHBIX.

8. Paszpaborana mnpopmaimontas cucreMa oOpabOTKH reorpadUyuecKuxX TaHHBIX IS
OLEHKM pPHUCKOB. DTa MOJENIb WCIOJIB3YeTCs JUIsi IMPOTHO3UPOBAHHS IOKa3aTelsl pHCKA |
Kox(durmenTa ymepoa.

9. AHanu3 pe3yabTaToB, MOJTYYEHHBIX C TOMOIIBIO ATON MOJIENH, TIOKa3aJl €€ BBICOKYIO
3} PEeKTUBHOCTD U BBICOKYIO 3HAYUMOCTH C TOYKH 3PCHHS MPUHSTHS PELICHUH 110 MUHUMH3ALUH
WJIH CHUYKEHUIO PUCKOB.
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