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1. Pe3yabTaThl (yHAAMEHTAJBHBIX M NPUKJIAAHBIX HCCJIEI0BAHUI

CuoHUI'MH

HccaenoBano BJiMsiHME TPUPOAHBIX W AHTPONOreHHBLIX (PAKTOPOB HA
U3MEHYHUBOCTh BOJAHBIX H ArPOKJIMMATHYECKHMX pecypcoB Ypasa u 3anaaHoi

Cuboupu (nmpoext PODU Ne 06-05-64854).

AHHOTAaIMs

OtoOpanbl 1 MOIU(MUIIMPOBAHBI AIITOPUTMBI, KOTOPBIE ObUIH OTPaOOTaHBI MPHU
pELICHUH 3aJlady OLEHKU arpopecypcoB W TPEHIOB HM3YyYaEMbIX MHapaMeTPOB U HX
B3aMMO3aBUCUMOCTEHN M0 TEPPUTOPUU PEeTHOHA (00JIACTHOTO MacilTada pa3peiieHus).
Pa3paboTan mnporHo3 BEpPOSITHOTO COCTOSHUS KJIMMAaTa, arpoKJIMMaTHYECKUX W
BOAHBIX pecypcoB 3amagHoil Cubupu Ha Onvpkaiiliee JECATUIIETHE PErMOHATBHOIO
MacmTada. IloaydeHbl XapakTepUCTUKH IMPOCTPAHCTBEHHO-BPEMEHHOW CTPYKTYpHI
arpoOKJIMMATHYECKUX W BOJIHBIX PECYPCOB, a TaKKE YPOKAMHOCTH PAaHHUX SPOBBIX
3epHOBBIX KyJIbTyp. OILIECHEHO BIHMSHUE COBPEMEHHBIX HW3MEHEHUH KIMMaTa Ha
MPOYKTUBHOCTD 3€PHOBBIX KYJbTYp. PaccunTanbl BEpOITHOCTH aTMOC(EPHBIX 3aCyX
JUTsl IPUPOJIHBIX 30H OTO-BOCTOKA 3amagaHoi CHOUpH U TOJyYEHBI OIICHKU BIUSHUS
3aCyX M CyXOBEEB Ha MOTEpPU ypoxkas SpOBOM NIICHUIIbI. BepoATHOCTH 3acyX Mo
unaexkcy Ilems 3a BereTtalMoHHBIM TEpUOJ VIS  PA3IMYHBIX JIaHAIAGTHO-
reorpauuecKkux TUIIOB HUccienyeMoro peruoHa Mensiercsa ot 23 1o 37 %. Co3naHbl
nH()OPMAITMOHHBIE W AITOPUTMHYECKUE 0a3bl M pa3paboTaHa CTpaTErwsl pPEIIeHUs
3a/lad PEerHOHAIBHOTO KJMMara M €ro pecypcoB Ha OCHOBE WH(MOPMAIMOHHBIX
TexHoJioruid. Pa3paboran Hanbosee BEPOSTHBIN CLIEHAPUN PErMOHAIIBHOTO KJIUMAaTa U
ero pecypcoB k 2015 rony.

Hayunslii pykoBoautens paboT —

n.¢.-m.H. Koctiokos B.B.



2. Pe3yaibTaThl HCCJIEIOBAHUN M0 AKTYAJIbHBIM HANIPABJIEHUSIM, N10JIyYeHHbIE
corpyanukamu CuoHUI' MU
2.1. Cucrema mporHo3a W YCBOEHHUSI METEOJAHHBLIX Ha 0a3e pPeruoHaJIbHOMH
Me30MO/ieJIH, PernoHaJILHOI MoAeau aTMocdepbl U cHCTEeMa MOJEJTUPOBAHMS

KavyeCTBa BO3yXa B YCJI0BUAX I‘OpOI[CKOﬁ SaCTPOﬁKH

AnantupoBana s 3anagHo-CuOMpcKoro peruoHa 0azopasi Me3oMacIITA0HAas
MOJeIb I KPATKOCPOYHOI0 IPOrHO3a NOIOAbI M IOJY4YeHbI Pe3yJbTaThl ee
TECTOBBIX UCIILITAHUM
AHHOTaIUs
Pa3paborana cucrema JUarHOCTUKH KpPaTKOCPOYHBIX IPOTHO30B
Me3oMacmtabHo Mozaenu WRF 1o JaHHbIM KpymHOMAacmITaOHOrO aHaiu3a u

nanabpM HaOmoaeanit NCEP/NOAA (coBmectho ¢ JIOOA OI'KIIIT I'MIT Poccun).

AnantupoBana wme3omacimtabuas mojens (WRF) nns 3amapno-Cubupckoro
permoHa W  TPOBEICHBI HCIBITAaHUS 3TOH Mojenu (TociieIoBaTeIbHaAs BEPCHS)
KpaTKOCPOYHOTO TPOrHO3a  Ha Tepputopuu 3amagHoit Cubupu Ha apXHBHBIX

Ha4aJIbHBIX U I'PAHUYHBIX OAHHBIX aHAJIN34.

OtB.ucnonHUTENb TeMbI - 1.¢.-M.H. B.H. Kpynmuatnukos

CO3I[aHLI €AUHbIC MCTOJAUKH U TEXHOJOI'MM BAPDHAIIMOHHOTO YCBOCHUA JaHHBIX

Ha0JII0/IeHNH B IJ1002JIbHOM M PErHOHAJIBLHOM MacuiTade

AHHOTaIUs
[IpoBenieHbl YMCIEHHBIE SKCIIEPUMEHTHI MO pacueTy 6-4acOBBIX IPOTHO30B IIO
nanapiM FNL — NCEP 3a uions — mroas 2006 1. Pa3zpaboran mporpaMMHBIN KO
cuuThiBaHUsS «MakeToB» JMaHHBIX SYNOP, TEMP u BbeixonmHoro ¢aitna momenu u
BBIYHCIICHUSI BEKTOPA «HEBS30K» IO JAHHBIM HAOMIOACHWN W MporHo3y. OCHOBHBIM
pPE3yNbTaTOM PAOOTHI SBIAECTCS HAOOP 6-4aCOBBIX MPOTHO30B [IJIs1 OIICHKH CTaTUCTUKH

OIIMOOK MOJIEIH.



Pazpaborana mnporpamMmHasi peajm3aiusi ajaropuTMa OICHHBAHUS 3-MEPHBIX
KOppeJsIHii OIMO0K 6-4aCOBOTO MPOTHO3a MOJIS TEMIEPATYPHI B IPU3EMHOM CIIOE B
3aBUCUMOCTH OT CTENEHU YCTOMYMBOCTH aTMOC(EPHI.

[IporpamMMHBIil KOJI BKIIOYAET B CEOSI:

- OOpaboTKy AaHHBIX HAa3E€MHBIX U a’pPOJIOTMYECKUX HaOI0IeHUH, (pOopMUpOBaHUE
BBIOOPKH HAOIIOJEHUH IO BPEMEHH ISl KaXA0W CTaHLUU.

- [Ipouienypy olleHMBaHUSI TOPU3OHTABHBIX CTATUCTUUECKUX XaPaKTEPUCTUK OIIHOOK
MoJIsI TEMIIEpaTyphl MO JaHHBIM CHHONTHYECKUX HaOmoaeHuil. [Ipu sTtoMm nenaercs
IpenoiokeHrne 00 OTHOPOAHOCTH U U30TPOMHOCTH OIIUOOK OIS TeMIIepaTyphl. - --
- Ilpouenypa oneHuBaHMS KOBapHalliii OCHOBaHa Ha 3aJaHUM Tpajlalluid 110
PaCCTOSHUSIM.

- [Ipouenypy olieHUBaHUS BEPTUKAIBHBIX KOBApUAIIMI OIIMOOK MOJISI TEMIIEPATYPHI
0 JIAaHHBIM PaJIMO30HINPOBAHMUS.

- Jlng yyera pa3iuyHOM CTENEHU YCTOMYMBOCTH aTMoc(epbl JaHHbIC HAOIOICHUI
COPTUPYIOTCSI B 3aBUCUMOCTH OT 3HAKa BEPTUKAIBHOIO I'PaJUEHTa MOTEHIMAIbHOU
TeMIEepaTyphbl.

OtB.ucnosnuutens — 1.¢.-M.H. E.I'. Knumosa

Pa3padoran PacYeTHO - MOACJMPYIOIIUH KOMILUIEKC /JJIsl PelleHusl 3aaav
JIOKAJILHOTO IepeHoca ajdpPo30JIbHBIX M Ta30BbIX INpuMecedl B YCJOBHSIX

TOPOACKOH 3aCTPONKHU

AHHOTaLIUS

CdopmynupoBana MaTeMaTU4decKasi MOJIEbh TUIAHOBBIX TECUCHUN B MPU3EMHOM
cioe arMocdepbl Ha OCHOBE OcpeHEHHbIX ypaBHeHUN Habe-CTokca 11 onmucaHus
JBIDKEHUN B YCIIOBUAX OporpaduyecKoil HEOTHOPOJHOCTH MEeCTHOCTH. Pa3zpaboTaHsl
M PEaau30BaHbl YUCJICHHBIE METOABbl W AJTOPUTMBI B BHUJIE IMAKETa MPOTPaAMM IS
pacuera TMHaMHUKH MPU3EMHOTO CJIOS U TEPEeHOca adpo30JIbHOTO 00J1aKa MIPUMECH.

[TocTpoena konmenmusi GyHKIIMOHUPOBAHUS MPOTPAMMHOTO KOMIUIEKCA IS
ONEPATUBHOM OLIEHKH PACIPOCTPAHEHUS 3arpsA3HSAIOIIMX M OMNACHBIX IPUMECEN B
MOTPAHUYHOM CJI0€ aTMOC(hEephl B YCIOBHUSX TOPOJCKOW 3aCTPOMKHA C TPSIMBIM
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ONMCAaHWEM OTAEIbHBIX 3JaHUM W CcOoOpyXeHuW. IIpoBeneHbl 4HCIIEHHBIE
HKCIIEPUMEHTHI IO pacyeTy OOTEeKaHUs OTIEIbHO CTOSIIETO 3JaHMsl, MOJY4YECHbI
ONTUMAJIbHBIC 3HAYEHHUS BHYTPCHHUX M[apaMEeTPOB UHCICHHOW MOJEIHA IS
aZICKBaTHOTO OIMCaHUs 30HBI PELMPKYISALIH. CdopmupoBanbl 151
QITOPUTMU3UPOBAHBl  0a30Bble MOJEIUpPYIOIIME OJOKK [UIS pEelIeHus 3aaad
JIOKaJIbHOTO TIE€pEHOCAa OIACHBIX MpUMeced Ha YpOAHH3UPOBAHHOW TEPPUTOPHH.
[IpoBeeHbI TECTOBBIE UCTIBITAHKS CXEMbI HA TUITMYHBIX MPUMEPaX, BKIFOUAsI IEPEHOC
U30JIMPOBAHHOTO (PPOHTATBFHOTO BO3MYIICHUS, UMUTHPYIOIIETO 3aIMOBYI0 SYMHUCCHIO
3arpsi3HUTeNsA. Mojens anpoOrupoBaHa Ha OTHOM U3 MUKpopaioHoB r. HoBocuOupcka
C peaJbHOM TOpOJCKOM 3acTpoWKOW pa3HOM sTaxHOocTH. Paspabortan cueHapuit
pacrpoCTpaHEHHUs 3aJIMOBOr0 BbIOpoca B IieHTpalibHOM yactu r. HoBocuOupcka u
BBHITIOJIHEHA BHU3yallu3alusl MepeHoca Inuieida cpejcTBaMu TpeXMepHOM Trpaduku B
cpene ropojackoii ['MIC "MirCyber".

Ha ocHOBe OOHOCIOMHOW THMIPOAMHAMUYECKOM MOJEIU  PACCUUTAHO
pacripeieJieHue CpeiHeil ro0BOM KOHIIEHTpaluu (hopMabaeruia, BbiOpackiBaeMoro
IPOMBILUICHHBIMA ~ NIpeanpusatusMu  r.  Tomcka. IIpocTpaHCTBEHHBIM —aHaIU3
MPEBBIIIECHNS KOHIIEHTpalui mnokasan, 4yto Meroauky OH/[-86 Ha TeppuTopuu co
CIIOXHBIMHU (hopmamu pernbeda cielyeT NPUMEHSATh C OCTOPOKHOCTBIO 10 MPUYUHE
BO3MOYKHOTO 3HAYUTEIBHOTO BIMSHUS oporpaduueckux 3¢G(HEeKTOB Ha MPOIECCHI
repepacIpeneeHus IPUMeECH.

C moMomIpl0 YMCIEHHOTO MOJEIHMPOBAHMS HCCIENOBAIOCH B3aUMOIECHCTBUE
BETPOBBIX IIOTOKOB C 3JIEMEHTaMU TOPOJCKOM 3acTpoviku. Mcmosb3oBanach
MaTeMaTUYECKasT MOJyDMIIMPHUYECKAss MOJEIb PACIpPOCTPAHEHUS 3arpsA3HUTENICH B
ropojckoi 3actporike (moaens TSM).

HccnepoBana mnpoOieMa TEIIOBOIO CTpecca, BO3HUKAIOLIETO B TEPHOJ
DKCTPEMAJIBHO BBICOKMX TEMIIEpaTypax B JETHHUHN MEPUOJ B TOPOACKOU 3aCTPOUKE, U
BO3MOXHBIE 3((EKThI AJI1 HACEJIEHUs TOPOoJia B paMKax 3a/iay pa3BUTHUS TOPOJICKOM
CpEBbl.

OtB.ucnosuutenb — A.¢.-M.H. B.A.IllnprakoB



2.2. Ucnoib30BaHMe COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOT UM

WEB —cepBepbI 111 NPU3eMHBIX CHHONITHYECKHX U A3POJIOTHYECKUX JTAHHBIX

no reppuropun Ypano-Cudbupckoro peruoHa

AHHOTAIIUSA

Pa3pabortana 0a3oBas WEB-TexHosorus odbecnedyeHnst JUCTAaHIMOHHOW Hay4YHO-
UCCIIEIOBATENbCKONM paboThl ¢ omepaTuBHONW MeTeomHpopMaluedn (TeKymuid u
IpeAbI Ay MecsIbl), BiIouaromias: SQL-cepBep BeleHMs ONEpaTHBHBIX 0a3
JAHHBIX CHHOINTUYECKOH, a’ponormyeckod um ['PUB-unpopmanmm mno ceBepHoMy
nosymapuio; Web-cepBep ¢ MHTpPaHET-IOCTYIIOM IOJIb30BaTEICH JIOKAIbHOM CETU
CuOHUI'MHU k SQL-6a3am panHbIX; KpoccriaTdhopmeHHoe kiaueHTckoe [1O mms
IPOrpaMMHOr0 I0CTyNna K 6a3aM JaHHBIX.

baza nanHbIX cuHONTHYECKON MHGOpMALK (OPMHUPYETCS YCBOCHUEM 8-CPOUHBIX
tenerpamm B kojae KHO1 Bcex poctymnubix uepe3 y3en MTC( HPC ACIIJ) cranmmit
CeBepHOro noiaymapus. ba3a naHHbIX a’posiornyeckor mHpopmanuu (GopMHpPYyeETCs
YCBOCHUEM 2-CPOUYHBIX TeJerpaMM C JaHHBIMH 30HAMpPOBaHUA (YacTb A) Bcex
noctynHbix uepes yzen MTC( HPC ACIII) cranuuii ceBepHOTO MOTyIIapus.

B 06a3y maHHBIX 3aHOCHUTCS KaK MCXOIHBIM TEKCT TEIerpaMMbl, TaK W KaXIbIi
napamMeTrp B OTHEIbHOCTH. YacTp mapaMeTpoB, JIONYCKAIOMUX OJHO3HAYHYIO
PacKOAMPOBKY, 3aHOCUTCS B PACKOJUPOBAHHOM BH/IE.

B pexume mpsiMoro mporpaMMHOTO 3ampoca (BapuaHT 1) BO3MOKHBI JIHOOBIC
cranaaptaeie SQL-3anpockl ¢ BHIOOPKON MHAEKCA CTAHLIUU, JaThl/CpOKa, MapameTpa
WJIU TEKCTa TeJIETPaAMMBI.

B pexxume WEB-3ampoca (BapraHT 2) BO3MOXKHBI 3alPOCHI C BHIOOPKOW OJHOTO
napameTpa JJisg BCeX CTaHIUH, JUOO0 CHHUCKa MapaMeTpoB ISl BHIOPAHHOW CTAHIIMH.
[Ipumep WEB-3anpoca npuBeneH Ha pucynke. OtBer Ha WEB-3ampoc MoHO
MOJIYYHUTh U B BUE (aiina.

baza nanneix I'PMb gopmupyercst ycBoeHuEeM OMHApHBIX COOOIIEHUN MHPOBBIX
IEHTPOB 00paboTku mHpopmaruu, goctynHbeix depe3 yzen MTC( HPC ACIIM). B

0a3y IaHHBIX 3aHOCSITCS OOBEIMHEHHBIE MO BCEW PACUETHOW TEPPUTOPHUM JIaHHBIE B



y3JaxX peryJsipHOH  ceTku. Bce mapamerpsl MO BCEM YPOBHSIM 3aHOCSTCS B
PacKOIMPOBAHHOM BH/IE.

[Ipeasiaraemasi TEXHOJIOTHSI 3aKPbIBAET HE TOJBKO MpoOiemMy 3(P(HEeKTUBHOCTH
BHe/IpeHus Ha nocliienqneM stane HUP, Ho u oOecnieunBaeT ucciaeaoBaTeasi MOIIHBIM
MHCTPYMEHTOM aHajn3a MeTeoMH(pOpMaIii B peaibHOM BPEMEHU U BO3MOXKHOCTHIO
BbIOOpa JI000M nocTynmHOM uHOpMaruu 0e3 omaceHus, 4ro OyayT mpoOJjemMbl Ha
JTarne BHEIAPCHMUS.

TexHoNmorus OEeHCTBUTENBHO MOKET CUUTAThCs 0a30BOM, MOCKOJIBKY B IPOEKT
3aJI0’K€H CEepPBhE3HbI MOTEHIMAN NajJbHEHIero pa3BUTHs: BCS pa3paboTKa Benach C
COOJIIOJIEHUEM MPUHIIUIIOB OTKPBITOCTH, KPOCCIUIAT(POPMEHHOCTH, U OPUEHTAIIUU Ha
yCTOSIBIIMECS MexayHapoaHble WT-cTanmapTel, 4YTO TrapaHTHUPYET JJIUTEIbHOE
COCTOSIHUE aKTyaJIbHOCTH 0a30BBIX AJIEMEHTOB TEXHOJOTHH M HE TPETATCTBYET €€
pa3BuTHio. PazBuTue 0a30BOM TEXHOJOTHUHU TMPEIIOJAraeT HE TOJBKO paCHIUpEHHE
BUJIOB JIOCTYITHOW MeTeonH(popMaInmyu (aBUHAIMOHHBIC CBOJKH, THIPOJIOTHSI,
arpoMEeTEopOJIOTHS W T.A.), HO W BKIIOYCHHE Ha WHTEPPEHCHOM YPOBHE HOBBIX
aNTOPUTMOB  TOCTOOpPAaOOTKM  3amporeHHONW  uHbopmamuuu U GopMm  ee

MpeCTaBJICHUs (CTaTUCTHKA, TUarpaMMbl, Tpaduku, KapTorpadus).

Puc. — [Ipumep WEB-3ampoca CHHONTHYECKUX TAPAMETPOB



3anpoc k 6a3e manneix KHO1
| clpaeka | BRIXOT |

JleHE! Cpok:

BapuaHTH 3anpoca:

O HHIEKCY CTAHITHH

IO BCEM CTAHILHSIM, ECTTH HE YKa3aH HHJEKC CTAHIUH
9634

CHHCOK HApaMETPOR: [TapameTprL

Bce napaMeTpLl CHHKAPTE] |:| M JTaTa TAHHEIX (TOJIMECSILIEHE)

W /laTa TaHHEX (CPOK)

W Bpenms mocTVILIEHHH

W Mumexc cTavimn

W Bricota ocHoBaHuSA o6nakoBr CL uim CM (ko)

W MeTeoposnoruieckas TalkHOCTE BH IUMOCTH B JIECATEIX JIOJIAX KM

W OO61mee KoJH4yecTBO 0OIAKOR (KOK)

W Hanpaenienune BeTpa B lecATkax C°

W CxopocTs BETPa B M/c

W TemnepaTypa BO3IYVXA B IECATRIX qoJmx C°

W TemmepaTypa TOUKH POCKI B JECATRIX JIOJHX C°

W /lapieHHE BO3/IYEA HA VPOBHE CTAHIMH B TECATHRIX JoJmx 1Tl

W JTarmeHle BO3IVXA, TPHBEIEHHOE K CPEJTHEMY VPORHIO MOPS B JIECS THIX JOJIAX TT1
W XapakTepucTnka Gapuieckoll TERIEHINH (KOIT)

W Bemunna Gapuueckoll TEHMEHINN B JIECA TRIX JoJmx 1T1

W KoymuecTBO 0CaKOR, BRITABIINX 34 " IEPHOJL B IECATRIX JMoJAX MM + 1: "0 - criejte
OCAJIKOR

W [Tepuoj,3a KoToprlif coobilae Tcs KOJHYECTRO BRINARIIHX OCATKOR

W [Torofma B cpok HaGIIOMEHHA HIIH B TeUeHIE MOCTIETHETO Yaca Hepel CPOKoM
HaGIO e HHA (KO

W [Tpowemmas norofa 1 (ko)

W [Tpowemmas noroga 2 (KoJ)

W Koimnuecteo oGiakos CL wim CM, eca CL HET (Kox)

W O6maka KyueBLle, KVIERO-OK IEBLIE, CIIOHCTO-KVUEBEIE, CIIONCTHIE (KO

W O0Iaka BEICOKO-CIIONCTELE, BEICOKO-KYUEBEIE, CIIOHCTO- IO IEREIE [ KOJT)

W OGuaxa BepxHEro sipyca (MepHCTEIE, HEPHCTO-KYUEBEIE, IEPHCTO-CIOHCTEIE (KOT)
W BHCOTE OCHOBAHUA CAMEIX HU3KHX 00JIAKOB, H3MEPEHHAN HHCTPYMEHTAJIBHO B METPAX
W MaxcumankHas TeMIEpaTypa BO3YXA 3a JIEHE B JECATRIX JoJmx C°

OtB. ucnonuurtens B.M.Tokapes

2.3. Pa3zpaGoTrka MeT010B, MOjJeJieil U TEXHOJOTHH T'HAPOMETEOPOJIOrHYeCcKHX

pac4eToB M MPOTrHO30B HA TeppuTopru Cudupu

Pa3pa0boranbl MeTOabI NMPOrHO3a AT BCKPBITHS OCHOBHBIX PEK pPeciyOJuMKH
Aurai
AHHOTaIUs

BcekpbiTe pek MpOMCXOOUT BCIEICTBHE YMEHBUIEHUS MPOYHOCTH JbAA IOJ
BJIUSHUEM TeIUla W MEXaHUYECKOTO BO3ACHCTBUS IOTOKAa HA JIEASTHOW ITOKPOB.
KonuuectBo Temia, HEOOXOAMMOE JJIsi BCKPBITUSI PEKH, ABIsSETCA (QyHKIUEH psaa
¢dakropoB. Ero MoxHO paccuuTtaTh MO ypaBHEHHUIO TemioBoro Oamanca. OnHako
BBHJIy CJIO)KHOCTH PacueToOB Ha MPAKTHKE MPUMEHSIOT 00jee MPOCThle 3aBUCUMOCTH,

a UMCHHO:!



> qo=f(h,, AH) rtme Yo — cymMMapHBIi MPUTOK TeIIa 4Yepe3 BEPXHIOIO
MOBEPXHOCTh JICISTHOTO IOKPOBA, HEOOXOAMMBIN IS BCKPBITHS pekH, h, —cpemHsis
TOJIIIMHA JIbJIa HA YYacTKe mepela Hayajaom TasHus, AH — npupamienne ypoBHsS BOJbI
3a MEepHoJ OT Hayajlla IMOAbEMa [0 BCKPBITHA. boisbliOoe 3HaYeHWE IIPU TasHUU
JEASHOTO MOKPOBAa MMEET HAJIM4HME CHera Ha Jipay. Cudraercs, 4To Jiel HAa4MHAET
TasATh C MOMEHTA CXOJa CHEra Ha JIbAy. 1aK Kak HE BCE DJIEMEHTBI, BIHSIOIINAE Ha
BCKPBITUE PEKU U3MEPSAIOTCS, 4YacThb WX MPUXOJIUATCS 3aMEllaTbh KOCBEHHBIMHU
XapakTepucTukaMu. Tak, TONIIHMHA JbJa K MOMEHTY Hauajla TasHUS 3aMEHSETCS
CyMMOM OTpHLATENIBHBIX TEMIIEpATyp BO3JyXa C MOMEHTA 3aMEp3aHus 1O MOMEHTA
CXOJ1a CHera Co JibJia WM Iepexoaa TeMrepaTypsl Bo3ayxa depe3 O°C. KonnuectBo
TeIyia, HEOOXOJUMOE JUIS BCKPBITUSA, MPUOIMKEHHO OIICHUBAETCS CYMMOM
OJIOKUTENILHBIX TEMIIEPATYp C MOMEHTa repexomaa Temieparypsl uepe3 O°C (unmn
JIaThl CXOJa CHEra COo JIbJ1a) 10 MOMEHTA BCKPBITHS PEKH. XOPOIIHE PE3YIbTAThI 1a€T
METOJ, OCHOBAaHHBI Ha PACUYETE MMPOYHOCTH JIbJA B ICHb BCKPBITHS U MCIOJIB30BAHHE
BBICOTHI NIOABbEMA YPOBHS BOIBI. B pesynbraTe pacueroB mo peke bus - r. buiick
OBLITM TIOJyYEHBI CBS3U, B BUJIE CEMEWCTBA KPHUBBIX MPOUYHOCTH JICSTHOTO MOKPOBA
(ph) ¢ mpeBbimeHneM ypoBHS 3a 5 JgHEH 10 BCKPBITHS HajJ CPEAHHM YPOBHEM 3a
nepBbie 5 gHeu JyenoctaBa AH.s U cpeanent teMnepatypor 3a MEepHoJ MOCie CXoja
CHEra C IOBEPXHOCTH JIbJAa U O JAaThl BCKpbITHsA. PacueTr HaunmHaeTrcs ¢ MOMEHTa
cXoJla cHera co jpfa. Ha kakapli cienyromnii J€Hb PACCUUTBIBAETCS MPEBBIIICHUE
YPOBHSI BOAbI HAaJ CPEIHHM YPOBHEM B IIEPBBIE 5 NHEH JEAOCTaBa U IMPOYHOCTH
nensHOTO TOKpoBa (@h). Pacdyer mponosmkaeTcst 10 Tex mop, moka koopauHara (eh,
AH_s) He nepeceuer muuuio 3aBucuMoct h=f(AH.5,T,).

Ucnone3oBanne 3aBucumoctein ©h=f(AHs,T.,) m1s mnporHosza nar
BCKPBITUS p. bum mokaszana xopomue pe3yibTarbl, OQHAKO HaJ0 UMETh B BHUIY, YTO
OHM TIOJNy4eHBl MO (aKTUYECKUM JaHHBIM HaOmonenuit. [lo 3ToW mnpuumHe
NpUMEHEHUE TaKWX 3aBHUCHUMOCTE B ONEpaTUBHOM paboTe oOKa3ajloch He
addextrBHON. Takue xe pe3yabTaThl MOKa3al METO, OCHOBAaHHBIN Ha 3aBUCUMOCTSIX
JIaT BCKPBITUS PEK OT TOJILIMHBI JIbJA U CYMMBbI IOJIOKUTEIBHBIX TEMIIEPATYP BO3AYyXa
10 aTbl BCKpbITHS. OIHAKO 3TOT METOJ, KaK W MPEIbIAYIIHN, PU NTPUMEHEHUU B
ONEPATUBHOM IPAKTUKE JOJDKEH HCIOJb30BaTh IPOrHO3 TEMIEPATYPBI BO3AYyXa, YTO
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MPUBOIUT K OOJBIIIAM OIITHOKAM.

Yrobbl um30exaTb TaKUMX CIOy4yaeB, B IMpeAJlaraéModl METOJUKe
UCTIONB3YIOTCSl TOJBKO (pakTHUecKue NaHHbIe. TONIMHA JIbJa 3aMEHSETCS CyMMOU
OTPHUIATENBHBIX TEMIIEPATYP BO3/1yXa 3a MEPUOJ C MOMEHTA UX TOSBIICHUS OCCHBIO U
70 KoHIa ¢eBpaiisi. BTopoil XapaKTepUCTHKOH SIBISETCS JaTa IMepexoaa CPeIHuX
CYTOYHBIX TeMIIeparyp Bo3ayxa uepes -5° C. Dta XapaKTepUCTHKa JaeT BO3MOKHOCTD
YBEJIMYUTH 3a0JIarOBPEMEHHOCTh MPOTHO3a M OTHECTH MX K CPEAHECPOUYHBIM, XOTS
UCITOJIb30Banue Apyrux aar (mepexon yepes 0°C) yBearMunBaeT ONpaBbIBAEMOCTbD, HO
YMEHbIIAET 3a0JIarOBpeMEHHOCTh. Takne 3aBUCUMOCTH ObLIN TOTy4eHBI [Tl pek bus,
Karynp, Yynsimman, Ypcyn. 3a01aroBpeMeHHOCTh MPOTHO30B KoJebsercs ot 10

CYTOK (IIpH TI03/IHEM BCKpbITHH) 110 30 CYyTOK (ITpHU PaHHUX CPOKax).

OtB.ucnoguuTens — K.r.H. B.M.Tornopos

MeTOII N TEXHOJIOIUA NMMPOrHO3a CUJIbHBIX 0CA/IKOB II0 TEPPUTOPUH 331’[3)1HOI7I

Cubupu

AHHOTaLUS

[Tosryuensl (U3UKO-3MIOUPUYECKUE JIOTUYECKHE NpaBHJia s IPOTHO3a
CHJIBHBIX OCAJKOB, YpPaBHEHHUS BOCCTAHOBJICHHS OCAJKOB IO METOJIY TPYMIIOBOTO
yuera aprymMeHToB. OnHako cambiM 3((EKTUBHBIM MOAXOAOM JI MOCTABICHHOU
3amaun  sBHseTcs npuMmeHenne DW-anroputmMa —  anropuTMa  MOCTPOCHUSA
JIOTHYECKOTO nepeBa JIeJIeHUs 00pa3oB. Anaroputm OCYIIECTBISIET
aBTOMATHU3UPOBAHHBIA Tepe0Op NOTEHUMANIbHBIX TPU3HAKOB W WX 3HAYCHUH,
aHAIIM3UPYsI COOTHOIICHHWE YCJIOBHBIX BEPOSTHOCTEH Ha KaXXAOW BETKE IS ABYX
00pa3oB. Pe3ynbTupyommmM MOMEHTOM B JJaHHOM aJITOPUTME SIBJISIETCS] ONpE/IeIICHNE
KpUTEpUEB pa3zesieHus: 00pa3oB, KOTOphIE pa3paboTaHbl A JAHHOW 3a7a4i 3aHOBO.

PacyeTsl mokazanm, 4TO Ka4eCTBO PEIICHWHN MOBBIIIACTCS, €CIU BBIICICHHE
KJlacca CHJIBHBIX OCaJKOB NPOU3BOAWTH HE M3 O0OIIEH BBIOOPKH, a U3 BBIOOPKH,
UCKJIIOYarome  cutyauuu Oe3 ocaakoB. [loaToMy mnpu nepexojne Ha NpPOTHO3
BHEIIHEE JIEPEBO pelICHU OyIeT OTAENSATh CUTyaluu 0e3 OCaaKOB M BBIXOJIWUTH Ha
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pacueT CUIBHBIX TOJIBKO B ClTyuyae HAJTWYMs YCIOBHUH ISl OCaIKOB. TakuMm oOpa3om,
U1 KaXJOW CTaHUMM PETHOHA JUId KaXKIOro IIEpuoAa IoJa M BPEMEHM CYTOK
IIOCTPOCHO IO Iape JIOTHUYECKUX IEPEBLEB-PELICHUN U NPOU3BEIACHBI UX OLIEHKU HA
3aBHCHUMON  BBIOOpKE. AJITOpUTM TO3BOJIAET (POpMynHpoBaTh pe3yabTaT B
BEPOATHOCTHOM (popMe, MOCKOJIBbKY Ha KOHIE Ka)/J10H BETKM UMEETCS] pacCUUTaHHAs

10 3aBUCUMOM BBIOOPKE BEPOSTHOCTH O0PA30B.

OTB. ucnionHUTENb - K.I.H. M.f.31€peBa

Boinosinena onnTuMm3anud METOA0B KOHTPOJIA A0CTOBEPHOCTH
METECOPOJIOrNYECCKUX IIapaMETPOB IIPU IOMOJHEHMH 3J3JICKTPOHHBLIX 0aHKOB
JAHHBIX

AHHOTaIU

JlanHas paboTa MO ONTUMHU3ALMHU CIIOCOOOB KOHTPOJS BPEMEHHBIX PAJIOB
TeMIepaTypbl  BO3JyXa W  KOJUYECTBA aTMOC(EPHBIX OCAAKOB  SIBISETCS
3aKJTIOYUTENIBHBIM ATallOM B CEpUU Pa3pabOTOK METOJOJOTUH KOHTPOJS KauecTBa
0aHKOB MCTOPUYECKHX AaHHBIX, cocpenorodeHHbIX B BIl HoBocubupckoro [II'MC-
PCMII. B npomecce wuccienoBanus TMpOBEJAEHA ampoOarusi CTaTUCTHYECKUX
MOAXOJ0B U HEKOTOPBIX MPUEMOB JIOTMYECKOTO AaHAJIN3a: CTATUCTUYECKAs OIEHKa
SKCTpEeMaNIbHBIX 3HaueHuil, Meton «K curm», kBanTwiIbHBIM aHanmu3 (R) u ero
MoauduIupoBaHHbeld  BapuaHT (RM), dunbTpamus  aHOMaJdbHBIX  BEJIUYHH
MEKIyCyTOUHbIX OTKIOHeHHMH (AT C), TecTupoBaHMEe Ha CE30HHYIO PEaTbHOCTDH
seaenus (T °C).

Ha ocHoBe oneHku 3(p¢heKTUBHOCTH METOAOB YCTAHOBJIEHO, YTO HAWIYUIINE
pe3ynbpTaThl  00€CIeunBaeT KOMILUIEKCUPOBAHHUE, IO3BOJISIIOIIEE, BO-TIEPBBIX,
MUHUMU3UPOBATh YUCIO KOHTPOJUPYEMBIX BEJIMYUH, HO BBIIBUTH TPU OSTOM
MaKCUMYM HEJOCTOBEPHBIX 3HAUYEHUN, BO-BTOPBIX, HCKIIOYUTh U3 HHGOPMAINH
JI0KHBIE AKCTpeMyMbl. OCHOBHBIE MOKAa3aTeNM PE3YyJIbTaTUBHOCTH METOJIOB: IPHU
Bepu(DUKAIMU PSIIOB TEMIIEpaTyphl BO3yXa Kaxk/ias BTOpas MPOBEPEHHAs] BEIMYMUHA
SIBJISIETCSI OIITUOKOM, JIJIST OCAJIKOB — KaXK/1ast YeTBEpTasl.

B Tabnuiie npencraBieHbl PEKOMEHIyEeMble NJii MCHOJIB30BAHUS KPUTEPUU
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KOHTPOJISI, UX TIOPOTOBBIE YPOBHU, OTBEYAIOIINE ONTUMAIBLHBIM YCIOBUSM KOHTPOJIS
MPUMEHUTEIHPHO K OCHOBHBIM 3JIEMEHTaM KiauMara. MOXKHO KOHCTaTUPOBATb, YTO
HanOoJIee «3aCOPEHHBIMI SBIISIFOTCS PSAJbI TEMIIEPATYPHI MOYBBI, BBICOTHI CHEXXHOTO
MMOKPOBA, OTHOCUTEIHLHOMN BIIAKHOCTH.

Pa3paboTtannbpie crmocoObl KOHTPOJS JAOCTOBEPHOCTH METEOPOJIOTUYECKHUX
napaMeTpoB C YYETOM KIMMATHYECKUX YCIOBUM CHOUPCKOrO peruoHa IMO3BOJIST
KapJIMHAJIBHO YJIYYIIUTh KaueCTBO HUCTOPUYECKUX JAHHBIX, MPEAHA3HAYCHHBIX IS
U3YYEHUS] TEHACHIMM M3MEHEHHUs PErHOHAJIBHOTO KJIMMaTa M €ro SKCTPEeMalibHBIX
MIPOSIBJIICHU Ha OCHOBE MIMPOKOT0 HAOOpa THIPOMETEOPOJIOTHIECKUX MapaMETPOB, a
Tak)ke MpUMEHUMBI npu nonoiaHeHuu b/ u obecnieuennn norpeduTeaeH peKUMHON
uHdopmaIuei.

[lo utoraM MpoBEICHHBIX UCCIICIOBAHUIN KaueCTBa METEOPOJOTHUUECKUX PSAIOB
MOATOTOBJICHBI «PexomeHganuu ...» IO KOHTPOJIO KadecTBa 0a3 JaHHBIX
TEeMIEepaTyphl BO3IyXa U aTMOC(HEPHBIX 0CaJIKOB.

B tabnune Tkp.* - MexCyTOUHOE U3MEHEHHUE TEMIIEPATyphl MOYBB HA TIIyOMHAX:
5,10, 15, 20, 40, 60 cm, paBHOE 1 Ooee coorBercTBeHHO 18, 11,9, 8,5,2° C;
0,8; 1,2 -3,2m - cootBercTBeHHO 1,5 1 1,0°C.

S— cpenHee 4YMCIIO COMHUTENBHBIX 3HAYCHUH HA OJTHON CTAHIIHH.

Tabmuma - TlokazaTenu pe3ylbTaTOB  OIBITHOTO KOHTPOJS  JOCTOBEPHOCTH
XapaKTepUCTUK METEOPOJIOTUYECKUX MTapaMETPOB

Mereoponornueckuit | Kpurepnii OntumanbHbII S | Hona,%

napameTp KOHTPOJIS KpUTEPUIA OIINOOK
K | Rm | AX

1. Ckopocth BeTpa | + | + - R>5,0 7,1 20

2. BaaxkHocThb

BO3/1yXxa:

-IapIaIbHOS

JTaBJICHUE + | + - R>5.,0 1,6 63

-nepunuT

HACKIIICHUS + | + - R>5,0 8,2 12

-OTHOCUTEJIbHAS

BJIA)KHOCTBH - - + AX>80% 249 | 94
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3. CHeKHBIN
MOKPOB:

-BBICOTA 110
MOCTOSTHHON ~ pelike | + | + + AX>30cM+K>9,0 133| 71

-BBICOTA TI0
CHETOChEMKAM - |+ - Rm>2,0 1,6 6

-IJIOTHOCTH
CHEXHOTO ITOKPOBA -+ - Rm>2,0 3,5 43

4. Temneparypa
MOYBbI HA Pa3HBIX
rJayoOuHax + | + |+ AX>ATkp.*+Rm>2.0 70,8 | 194

5. Temneparypa
BO31yXxa:

-XOJIOAHBIN MTEPHUOI:
XI-111 + | + | + |AX>32"CH+T>6°C+Rm>2,0 | 11,8 62
-TEIUIbIN TIEPUO/;
IV-X +| + | + | AX>26°C+ Rm>2,0 2,9 39

6. Ocaakn + | + - K>10+Rm>6 2,9 27

7.AT™MOcdepHbIe ABJIeHUs (TyMaHbl, METENH, TPO3bI, TPaL)

MPOJIOJDKATELHOCT | + | + - |t okoHuauusa —tHavama=1t | 12 0,01

OtB.ucnosuutens — K.r.H. .0 Jlyunikas

Pa3paborana riiodajbHas MoJeJb HMPKYJIALNHA U COCTABA CPeIHEH U
BepxHeil aTMoc(depsbl ¢ y4eTOM KPYNHOMACHITA0OHBIX BO3MYIIAIOIINX

BO31eHCTBUM
AHHOTaLUS

Pa3paboTana Ha OCHOBE AMIUPHUYECKUX MoJene armocdepbl, HOHOCHEPHI U
AIIEKTPUYECKUX MOoJieH Tio0aibHasi HeCTAllMOHApHAS YMCIEHHAs MOJENb BETPOBOTO
pexuma cpemHeit u BepxHei artmocdepbl (10-600) kM ¢ majgbHEHIIMM e
npuUMEHEeHueM Uil  pacuera dS(PPeKToB KpyMHOMACHITAOHBIX  BO3MYIIAOIIUX
BO3JCUCTBUM W TPOTHO3UPOBAHMS JOJITONEPUOJHBIX HW3MEHEHUW CTPYKTYpPHBIX
napaMmeTpoB atMocdepnl. Ota Moaenb (WSMT) sBisieTcs paciimpeHHBIM BapUaHTOM
CO3JIAaHHOM B MpeNbIIyIue rosl Moenu Tepmocheproit mupkysiun (120-600) k.

Pa3pabotana TpexmepHas HeCTallMOHApHAas MOJENb  PacHpOCTpPaHEHUs

KPYTHOMACIITA0OHBIX BO3MYIICHHUI TpOMOCHEpHOTO MNPOUCXOKACHUS C 3aJlaHuEM
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BO3MYIIICHUS Ha HWKHEH rpanuie moaenu 10 km (momens MTPW). [JononauTensHO
YUYTEHO YCKOPEHHME 30HAJIBHOIO IIOTOKAa 3a CYET pachaja BHYTPEHHUX
rpaBuTaliioHHbix BojiH (BI'B) m goOaBneHbl ypaBHEHHUs IJIsi pacueTra BO3MYIIEHUS
TEMIIEPATypPhl U TEOMOTECHIINANA.

Pa3paborana wmonens pacuera CpeJHE30HAIBHBIX TEPMOJUHAMUYECKHUX
napaMeTpoB atMmoc(eprl. 3a OCHOBHOE COCTOSIHME€ NPUHATHI CPEIHErNI0O0aIbHbIC
napameTpbl atMocdepsl. Buenmauit Harpes B34t 110 [1loy6epiy u CtpoyOury.

Pa3paborana  Maremaruueckas  MoOjJeNb ~ pacyera  cocTaBa  (MajbIxX
COCTaBJISIIOLINX) TPU PACCUUTAHHBIX TEIJIOBOM M BETPOBBIX MOJAX aTMochepsl ¢

y4€TOM KpyIMHOMACIITaOHBIX BO3MYIIEHUHN U3 Tporochepsl.

OtB. ucnonuurens — K.¢.-m.H. JI.B.JKankosckas

BoinosiHena aganrauust fuHaMudeckou moaeau «Iloroga-ypoikain» ¢ Cyro4YHbIM
pa3penieHueM Jisi  SIpOBOil  mineHunbl 1o  Teppuropunm  Tomckoii,
HoBocudupckoii, KemepoBckoii odsacreii u Aaraiickoro kpasi. PazpaGoranbi
MeETOAbl M KOMIUIEKCHAsi MOJeJb J0JTrOCPOYHOI0 MPOrHOo3a BaJIOBOro cofopa
3¢PHOBBIX U 3e€PHO0000BBIX KYJbTYP MO OTAeJbHbIM Cy0ObekTam CHOMPCKOro
({enepanbHOro okpyra

AHHOTaIUs

AgnanTaiusi  BBIIOJIHEHA HA  MaTepHalaX  arpoMeT€OpOJIOTMYECKHX U
METEOPOJIOTHYECKUX HaOM0AeHUN 35 6a30BbIX THIPOMETEOPOJIOTMUYECKUX CTAHIIUH, a
Takke WHpopMau 00 arpoTHIPOJIOTHUYECKUX CBOMCTBAX MPeoOIaaroliuX THIIOB
MOYB U JAHHBIX TEPPUTOPUATBHBIX CTATUCTUYECKUX YIPABICHUMN.

OmpeneneHue W yTOYHEHHE MapaMEeTPOB MOJICNIM  BBIMOJHEHO IyTEM
CTaTUCTHUYECKOW OOpaOOTKM JTaHHBIX MHOTOJICTHUX HAONIOJACHUN ¥ METOJIOM
UTEPallMOHHOTO TOAOOpa ONTHUMAaIbHBIX BEJIMYMUH MapaMeTpoB, HamOoJiee CUIILHO
BIIMSIONIMX HA pacyeT TeKYIIUX 3HAUYCHH OMOMAacChl OTJEIbHBIX OPraHOB PACTEHUM
Y BJIYKHOCTH MOYBHI.

Mopens Oyzaer ucCHojib30BaHa MpPH pacueTe CPaBHUTEIbHON KOMILIEKCHOU
KOJIMYECTBEHHOM OIEHKH arpoOMETEOPOJIOTUIECKUX YCIOBUN (DOPMHUPOBAHUS YPOKAS
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Ha 3aJaHHBIE JaThl BETETAI[MIOHHOTO IEpHOoJia SPOBOM MIIEHUIBI MPH pa3paboTke
HOBBIX JUHAMUKO-CTATUCTUYECKUX METOJOB IPOTHO3a YPOXKAWHOCTH M pacyuera
0’KHJIAEMOU YPOKalHOCTH C YYETOM JIOJITOCPOYHOrO MPOrHO3a MOTO/IbI.

[ToaroToByeHnsl U otiaxeHsl nporpamMmbl s [IK — pabGouas nporpamma st
UTEPAIIMOHHOTO MOI00pa ONTUMAIBHBIX BEJIMYMUH MapaMeTPOB, U TEXHOJIOTHYECKAsT —
JUTSL pacueTa CpelHel ypOoKaHHOCTH KYJIbTYPHI IO CYOBEKTY PETrHOHA.

Coznmana mnporpamma ycBoenus wunpopmammu ¢ 'MC METEO pabGounm
HAa0OpPOM JIaHHBIX JIJISl pacueTa 0’KHUJ1aeMOM ypOKaitHOCTH Ha OCHOBE MOJIEIH.

Hust  tepputopun  Owmckoli, Tomckol, Hoocubupckoii, KemepoBckoit
obnacteit, Anraiickoro u Kpacnosipckoro kpae, Mpkyrckoii 1 UutuHckoi obnacrei,
pecniyonuk  Antai, bypstusa, TeiBa, Xakacus u B 1enoM no Cubupckomy
dbenepaabHOMy OKpyry pa3paboTaH METOJl JOJTOCPOYHOTO MpPOrHO3a (CpoK
COCTaBJICHMs B Hauyaje MapTa) ypOKaMHOCTHM M BajlOBOro cOOpa 3€pHOBBIX U
3epHO000OBBIX KYJbTYp B aMOapHOM Bece (B Bece mocie JOpadOTKH).

PazpaboTka MeToma ypoKaWHOCTM M BalloBOro cOopa 3€pHOBBIX U
3epHOOO0OBBIX KYJBTYpP COCTOMT M3 JBYX OCHOBHBIX 3TamoB. Ha mepBoMm »sTame
CTPOUTCSI HEIUHEHMHBIA TPEHJ IWHAMUKH YPOKAMHOCTH, MPEICTABISIOMINAN CYMMY
rapMOHUK (BBISBJICHHBIX 3apaHee B pe3yjbTaTe MPEIMETHOTO U CTaTUCTUYECKOTO
aHAJIM30B), a TAKXXE JIMHEWHOIO TPEH[a, ONMUCHIBAIOLIErO0 MHOTOJIETHIOK KYJIBTYpPY
3eMJIEICIINSL:

m

Yir = 22 & sin(r(n+Q; )/L)+b*n+d | (4)
i=1
rae M — 9uciio rapMoHuK, b*n+d — aMHEHHbIH TpeHa, N — MOPSAKOBLIA HOMEP Toa,

HaunHas ¢ 1956 r. 3HadyeHus mapaMeTpoB MoneiH (&, b, d) HaXOAUIKCh METOIOM
HAaUMEHBIUX KBaapaToB, Qi — mMoa00pPOM M3 OTpaHWYEHHOI'O YMCJIA JIET B Mpeaenax
COOTBETCTBYIOMIETO  mepuoaa L, moOuBasch  HAaWMMEHBIIMX  OTKJIOHCHUU
anMpPOKCUMUPYIOIINX 3HAYCHUH YpOXKAWHOCTU OT (PaKTUUECKUX Ha apXHUBHBIX
JTAHHBIX.

Ha BTOpOoM »sTame peanu3anuu KOMIUIEKCHOTO CIOco0a MPOTHO3UPOBAHUS
o0pa3yloT JMHEHHYI0 KOMOMHAIIMIO U3 HEJIMHEWHOro TpeHga U (Pu3uKo-

CTATUCTUYECKOU MOJEIH.
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OnpoOoBaHbl aITOPUTMBI PELICHUS 3a7a4 M M3y4YeHbl CTATUCTHUYECKHE
CBOMCTBAa OIIMOOK MPOTHO30B HAa apXMBHOM M TECTOBOM MaTepHalie MO MOJAEISM
kaxaoro cyorekta CdO. Otobpansl Haubosiee uHGOpPMATUBHBIE (HAKTOPHI.
[TomyueHHbIe TaHHBIE TOJIOKEHBI B OCHOBY KOMIUIEKCALIUU €IMHOW YHHBEpPCATbHOMN
mozenu 1o COO. ToyHOCTh MPOrHO30B AOBOJIBHO BBICOKAS: OTHOCUTENbHBIE OIIMOKU
10 OTAEJIbHBIM CYObEKTaM Ha HE3aBUCIMOM MaTepuaje NocaeqHux JeT -ot 5 10 18%.

OtB.ucnomuutens — 1.¢.-M.H. B.B.KocTiokos

Pacimiupena Ha Bocrounyrw Cudupps HoBas TexHoJiorus «Kaccangpa-Cudupb»
0 NOATrOTOBKE JO0JIOCPOYHBLIX IMPOrHO30B  THAPOMETE0IIEMEHTOB €
paspeulieHdeM OT CYTOK /10 roja, npeJHas’Ha4YeHHAs UId yJIy4YUIeHUs KadyecTBa

MPOTHO30B

AHHOTaIUs

[ToaroToBiieH NMpOeKT «METOAUYECKUX YKa3aHUM MO pabdoTe C TEXHOJIOTHEH
«Kaccannpa-Cubups». MeTonudeckue yka3zaHusl MpelHAa3HAYEHbl CIIELUATNCTaM,
KOTOPBIE CO3JIal0T HOBBIE METOABl JOJTOCPOYHOTIO NPOTHO3d, IOATOTABIMBAIOT
IPOTHO3bI ¥ MPUMEHSIOT UX B IPAKTHUECKON padoTe.

OnTuMU3UpOBaHHAS JIOKAJBHO-KJIMMATUYECKass MOJENb AaJalTHpPOBaHA K
paboTte no Ttepputopun oTBeTCTBEHHOCTH WMpkyrckoro YI'MC. IIpoBenensi
aBTOPCKHME MWCHBITAaHUS HOBOIO METOAA IIPOrHO3a MECSYHBIX CYMM OCaJKOB,
CPENHEMECAYHOM W CpeOHENEeKaaHOW TemmepaTypbl Bo3ayxa.  Iloarorosiena
«IIporpaMma ucCHBITaHWIL...» [JI1 MPOBEJICHUS ONEPATUBHBIX HcmbITaHUl B 2008
roay.

[Toarorosnensl u nepeaans! B 'mapomeruentp I'Y «HoBocubupckuit LII'MC-
PCMII» 3anagno-Cubupckoro YI'MC u B 'mnpomernentp I'Y «Upkyrckuii LII'MC-
P» Hpkyrckoro YI'MC nonrocpousnsie NporsHo3bl mno 3amagHod u Boctounoi
Cubupn, paccuutanuble 1o Metonam  H.H.3aBanummna, JI.H.PomaHnoga,
E.I'.boukapeBoii: CpeTHEMECSIYHBIE U CPEAHEACKAIHBIE TEMIIEPATYPHl MPU3EMHOTO
BO3JlyXa, MECSIYHbIE CYMMBbI OCaJKOB, MNpPUTOK Boabl B HoBocubupckoe
BOJIOXpaHMIINILE, PacXo/bl BObI 10 p.OO0k B cTBOpe r.bapHayna, moyie3HbIi IPUTOK B
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o3.balikan Ha 3 KBapTaJ ¢ JeTanu3alnuen o MecsiuaM Kpapraa.

OtB.ucnonauTeNb — K.(.-M.H. H. H. 3aBanummn

Biusinue MeTeopoJIoru4ecKux (paKkTopoB Ha (POPMHUPOBAHNE KOHIEHTPALUH

npu3emMHOro o3oxna B r. Hopocudupcke

AHHOTALIUA

B ycnoBusax r. HoBocuOupcka CyTOUHBIN X0/ KOHIICHTpAIU TPU3EMHOTO 030HA
HMMEET JIBa MAKCMMYMa: OJIMH IHEBHOU B 16 4acOB MECTHOI'O BPEMEHHU M OJMH HOUYHOU
B 03-04 yaca. HouHoli MakcuMyM Haubojee YeTKO BBIPAXKEH B 3MMHHE MECSUbI U
MIpUpPOIa €ro MOSIBJICHUS B TOPOJIaX B HACTOSAIIEE BPEMsI HEJIOCTAaTOYHO M3y4€Ha.

B romoBom xojie KOHIIEHTpaluid MPU3EMHOTO O30HAa HAOMIOJaeTCsl OAUH
MakCMMyM B Ma€ M OJMH MHHUMYM B OKTs0pe-HOs0pe. MHorma romoBoil Xoj
KOHIICHTpAIlMii O030Ha HMMEET aHOMaJbHBIM BHUJI, 4To HaOmogamoch B 2004 w
2007rogax. B romoBOW PETPOCHEKTUBE IOBEACHUS O30HA OTMEYAETCA MaJCHUE
CPEIIHET0JIOBbIX 3HAUYCHMWM KOHIEHTpaiui o3oHa ¢ 27 mkr/mM3 B 2003 romy mo 5

Mkr/M3 B 2007 Tomy.

MKr/m3
30

2517

2017

1517

10177

ol ] -

2003 2004 2005 2006 2007

Toabl

CyTOuHBIH M TOAOBOW XOJ KOHUEHTpAalUil MPU3EMHOIO0 O30HA 3aBHCUT OT

COJIHEYHOM paauanuu. KOHHGHTpaI_II/II/I 030Ha HAYWMHAIOT YBCIWNYUBATLCA C
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BO3pacTtaHueM BbICOThI COJIHLA, JOCTUTAIOT MAKCUMAJIbHBIX 3HAYEHUU B IMEPUOA
HauOONbIIEH NPOAODKUTEIBHOCTH JHA W YMEHBIIAIOTCS IOCJE Claja BBICOTHI
Connia. Tem He MeHee, NOpsAMOM 3aBUCUMOCTH MEXKIY €XKEIHEBHBIMU
KOHLEHTpAaUUsIMA O30Ha M HOPOJOJDKUTEIBHOCTBIO COJHEYHOTO CHSHHUSL HE
HaOmomaetrcs.  Koa@duuueHTsl  KOppensiuu  MEeXIAy  paccMaTpUBacMbIMU
BEJIMYMHAMU HaxoasaTcs Ha ypoBHE 0,08, 4To roBOpUT 00 OTCYTCTBUM TaKOM CBS3H.

B ycrnoBusx r. HoBocmOMpcka MakCMMajbHblE KOHLIEHTPAUUU MPH3EMHOIO
030Ha HauOoJiee 3aBUCUMBI OT MAaKCHMAaJbHOUW TemrepaTypbl Bo3ayxa. s Bcero
psina HabmoaeHui koddduument koppensuu cocrasuia 0,39. IIpuyem, 3aBUCUMOCTD
OT MAaKCHUMAaJIbHOM TEMIIEpaTypbl BO3/lyXa OTAEJIBbHO I NEpUOJI0B Ha0Opa BBICOTHI
Connia (SHBapb- UIOHB) U €T0 chaja (UIJib — JAeKaOph) CTAHOBUTCS 00Jiee TECHOM
(k03 dULEHTBI KOppeIsIuu cOOTBETCTBEHHO paBHbl 0,57 u 0,56).

BBIBIIEHO, 4YTO CpPEIHEroJI0OBOE COAEpP/KAaHWE O30HAa B TOPOJE OIPEAEIAETCS
TEMIIEPaTypPHBIM PEXUMOM aTMOC(EPHOTO BO3AYyXa B MEPBYIO MOJOBUHY TOJla: YEM
Tersiee arMoc(epHbI BO3IyX B MEPBOM MOJYTOAUU, TEM BBIIIE CPEIHETOJIOBbIE
3HAYEHUS KOHIIEHTpaIui 030Ha (3a uckiatoueHueM 2007 romna).

[Ipu 3HauMTENBHON aIBEKIMHU Teria ( CpeAHEMECSYHbIE TEMIIEpaTyphbl BO3AyXa B
IIEPBOM MOJYTOAWH BBIE HOPMBI Ha 5,5-6,0°C) cpemHeMecsuHblE KOHIECHTPALMN
o30Ha yBenuuuBarTcsd Ha 40-60 MKr/mM3 HE3aBUCHUMO OT HAJW4YUsS COJIHEYHOTO
CUSTHUSL.

3aBUCUMOCTh ~MAaKCHMAJBHBIX KOHLEHTpalUMil 030Ha OT MHUHUMAJbHOU
OTHOCUTEIBHOM BJIQXKHOCTU HOCUT OOpPATHBIN XapaKTEp: C POCTOM OTHOCHTEIIbHON
BJIQKHOCTH KOHIIGHTpallMM 030Ha yMeHbimatrorcs (I = - 0,37), ¢ pa3OuBkoil Ha
OTJEJbHBIE TMOJIYTOUsl CBA3b HE yiyumiaercd. Hu3kas oTHOCUTENbHas BIIAKHOCTh
(menee 30%) sBageTcss HEOOXOAUMBIM, HO HEJOCTATOYHBIM YCIIOBHEM IS
BO3HMKHOBEHUS BBICOKMX KOHLUEHTPALMI 030Ha.

HaunGosiee BbICOKME KOHIIEHTpAalUU O30HA (POPMUPYIOTCS MPHU FOKHBIX BETPAX,
KOTOpbIE HECYT ¢ COOOM TEIUIble U CyXue BO3yllIHbIe Macchl. Hanbonee Hu3kue — npu
3aMaJHbIX, CEBEPO-3alaJHbIX U BOCTOYHBIX BETpax. 3amajJHble M CEBEpPO-3allaJHbIC
BETPhl CBA3aHbl C AKTHUBHBIMU UUPKYJSIIIUOHHBIMA TMPOLECCAMU: BTOPKEHUEM
IUKJIOHOB, MIPOXO’KJICHHEM ()POHTOB, BHIMAICHUEM OCAJKOB U mp. BocTouHbie BETpbI
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UMEIOT HHU3KYIO MOBTOPSEMOCTh U B OCHOBHOM HAOJIOAIOTCA TPU YCTAaHOBIICHUU
MOIIHBIX 3UMHHUX CHOMPCKUX AHTHLMKIOHOB C LEHTpoM Haja Monronuein. Takue
AHTUIUMKIIOHBI KAyalOT XOJIOAHBIA BO3AyX Ha TeppuTOopuio tora 3anagHoit Cubupu,
YTO HE CIOCOOCTBYET (POPMHUPOBAHUIO BHICOKUX KOHIICHTPAIIHI 030HA.

B 3uMHue mecsipl (Hosi0pb- peBpalib) BO3pacTaeT poiib CKOPOCTH BETPA Y 3EMIIU.
B atu mecspr koaddurmentsr koppensaiuu yBenmmuupatotrcs 10 0,27-0,34, xotsa B
nenoM 3a rox onHu coctaBimsitoT 0,01-0,12. Tymanel W JABIMKA  YMEHBIIAIOT
KOHIIEHTPAIMX 030HA IIPUMEPHO HA TPETh OT UX BO3MOMKHBIX 3HAYEHUM.

3aBUCUMOCTh KOHUEHTpPALMII 030Ha OT APYIMX METeOonapameTpoB (IaBJICHHUS,
TeMIiepaTypHoro rpaauenta B cioe 0-500 M, ckopoctu BeTpa Ha Bbicote 925 mOp,
ocaakoB, uncia Bynbda u np.) npakrudecku orcyrcrByet (r ==+ 0,01- 0,15).

AHanu3 TMOSBIEHHUA BBICOKMX KOHUEHTpAalMil MpPU3EMHOTO O30HA  OT
CUHOIITUYECKOW CUTyallMu IMOKa3ajl, YTO HaumOOJbIIME UX 3HAUEHUs HaOJIOJAr0TCH,
KaK TMpaBWIO, MpPU OCIA0JIEHHOW UHUPKYJSIUU aTMocPepbl B CTAalMOHAPHBIX
pPa3MBITBIX OapHYeCKUX MPEUMYIIECTBEHHO AHTHIMKIOHAIBHBIX 00pa30BaHUSX,
KOTOpBIE HAJ0JIr0 YCTaHABIMBAIOTCS HaJl TeppuTopueit r. HoBocubupcka.

BbIIBIIEHO, 4TO TIpHU MPOXOXKACHUHM XOJIOAHBIX ()POHTOB MPOUCXOAUT CKAYOK B
CTOPOHY YMEHBIIICHUS MaKCHMaJbHBIX KOHIIEHTpalui 030Ha B cpeaHeM Ha 40% wu
BEJIMYMHA O3TOTO CKa4yKa 3aBHCUT OT TEMIIEPATYpHOTO KOHTpAcTa IPOXOIUMOIO
(GpoHTa M YyBIAXXHEHHS CMeHseMOM Macchl. Ilpu mpoxoxaeHUH Temioro (ppoHTa
MPOUCXOJUT TAKXKE CKAYOK MAKCUMAJIbHBIX KOHUEHTpPAlUHUi 030Ha B CTOPOHY HUX
yBenuueHns: npuMmepHo Ha 30%. Ilpm 3TOM TemmeparypHble MW BIIA)KHOCTHBIE
KOHTPAaCThl TEIUIbIX (PPOHTOB HE BBISBUIM KAKOTO-IMOO BIMSHHUS Ha BEIUYUHY
CKauKa.

BbisiBlIeHBl  Clydaul TOSIBJ€HMS BBICOKMX KOHIEHTpalMii oO30Ha B T.
HoBocubupcke mpu Bbixojae OBICTPO MEPEMENIAOIEr0Ccsi HU3KOro I0KHOTO HUKIOHA
U CTOKE CTparocepHOro O30Ha B YCIOBUSX IHUKIOHA, HMMEIOIIETO XapakTep
BBICOTHOTO BHUXPSI, CTOSILEr0 HECKOJIbKO CYTOK HaJl TOpPOJOM U 3acachIBaIOLIEIO
BO3/IyIIIHBIE HACBIIIEHHBIE 030HOM MAacChl U3 CTPaTOC(ephI.

[lo caHUTapHO-TUTMEHUYECKUM KPHUTEPUSM YHCTOTHI aTMOC(HEPHOro BO3IyXa,
npuHATEIM B P® g o3oma (I[JIKcc = 30 mxr/m3 u IIJIKmp = 160 mxr/m3),
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KOHIIEHTpauu o30Ha B T. HoBocuOMpCcke MpeBBIIAM YCTAHOBJICHHBIE CTaHAAPTHI

CJIEIyIOLIEE KOJIMYECTBO JHEM: 2003 2004 2005 2006 2007
ITAKcc 128 85 115 12 0
I[TAKw™mp 3 3 0 0 0

Bce cnyudau ¢ npeBbiienrem [1JIK Habmonanucey B nepByto MOJIOBUHY TOJA.
AGcomotHbiii MakcumyM 3a 2003-2007 rr 3aduxcupoBan 19 mas 2004 roma wu
coctaBmi 224 mxr/m3 (1,4 TIJIKMp).

[To xputepusim BO3 (KoHILIEHTpau MPU3EMHOIO 030HA HE JOJIKHBI MPEBBIIIATH
120 Mkr/mM3 3a 8-m 9acOBOW MEPUOI) KOJIWYECTBO JHEH ¢ aTMOC(HEPHBIM BO3ITYXOM,
3arpsi3HEHHBIM 030HOM BBIIIIE TPEOYEMBIX MPEEIIOB, paciupsercs 10 6-9 ciydaes 3a
roa. Takue ciaydam HaOmomanuck juiib B 2003-2004 rr, B MOCISAYIOIIUE TOJBI
(2005-2007) oHM He HAOMIOAATUCH.. [IpUUMHBI TIOSBJICHHS TaKHUX IEPUOJIOB
pa3HOOOpa3Hbl: MaWCKHE THUKH COJIHEYHOM aKTUBHOCTM B COYETAHUSIX C
AHTUITUKIIOHATBHBIM THIIOM TIOTOJIBI, TEIUThIC CEKTOpa FOKHBIX IMKJIOHOB, CTOK W3
cTparocepsl U T.J4. U T.I1.

Ecnu paccmatpuBath 030H Kak MHAUKATOP OOIIEro 3arps3HEHUs: aTMOChepHOro
BO3MlyXa, TO ero Haymuue s T. HoBocuOupcka sIBISIETCS CKOpee BCETO MPU3HAKOM
YUCTOTHI aTMOC(EPHI, a HE HA00OPOT, T.K. I OOJIBIIMHCTBA 3arPA3HSIONIUX BEIIECCTB
(kpome TBUTM) KOI(DPUIIMEHTH KOPPESAIMU TOKa3anu cjaabble OTpHUIaTeIbHbBIC
3aBUCUMOCTH.

C wucnonp30BaHMEM MAaTEMAaTHYECKOrO armapaTta MHOXXECTBEHHOM perpeccuu
MOJIYYCHO  ypaBHEHUE JJII  TPOTHO3UPOBAHHUS  CYTOYHBIX  MaKCHMAaJIbHBIX
KOHIIGHTpaIlMii TMpu3eMHOro o030Ha s yciouil r.HoBocubOupcka. AmpoOarus
MIPOTHOCTHYECKOTO ypaBHEHHS Ha HE3aBHCHMOW BBIOOpKE MOKa3aja e€ro XOpOIIYIo

ornpaibiBaeMocTh ( 87,24% ) v mpenMyIIecTBO Nnepe]; MHEPLIMOHHBIM ITPOTHO30M.

OtB.ucnionuureis — K.I.H. T.C.Cenerei
YcoBepuIEeHCTBOBAHA TEXHOJIOTHSI MPOTrHO3a OMACHBIX M HEOJArONMPHUSTHBIX
IBJICHUH NMOroabl B XOJIOJAHBIN IEpPHOJ ToAAa ISl TEPPUTOPUM XAHTHI-
MaHCHMHICKOr0 OKpyra
AHHOTaIUS
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HccnenoBanbl 0COOCHHOCTH KJIMMATa, ITUPKYJIAIMOHHOTO PEXUMa M yCIOBHUS
BO3HMKHOBEHUS OMACHBIX U HEOJIATOMPUATHBIX SBJICHUN MTOTOJIBI B XOJIOIHBIN MTEPUOT
roja Ha TeppuTopun XaHThl-Mancwuiickoro okpyra (FKOrpsel). BrisiBieHO HekoTOpOe
cBocoOpasrue B MPOCTPAHCTBEHHO-BPEMEHHOM PACIIPEACIICHUN PA3INIHBIX SBIICHUN
TIOTOJTBI.

B mporecce wuccrnenoBaHus OMpEACNCHbl PEalbHO CYIIECTBYIOUIME HAJ
JAHHBIM PETHOHOM (OpMBI aTMOcepHON TUPKYISIITUU. AHAIN3 aTMOC(HEPHBIX
IPOIECCOB, OapuuecKux OOpa30BaHMN y 3€MJIM W TIOTOMHBIX YCJIOBHM IOKa3al
JIOCTATOYHO OOJIBIIIOE Pa3HOOOpa3ue CBS3EH.

BbIsicHeHO, 4YTO HauOOJIBIIYI0 TOBTOPSIEMOCTh B XOJOJHBIM MEpPUOJ Toja
HAJl U3y4aeMOW TEeppUTOpUEH HMENIM TaKue SBJICHUS TMOTrOJbl KaK CHEIroOIaJbl
pa3HON WHTECHCUBHOCTH (YMEpPEHHBIC, CUJIbHBIC, JTUBHEBBIC), METEIH, TyMaHbl H
JIBIMKH, CcHiIbHbIe MOpO3bl  (40°C wu Hwke). BO3HUKHOBEHHE  OMACHBIX |
HEOJarONMpUSTHBIX SBJCHUH TOTOABI B OOJIBIIEH CTEMEeHW OOYyCIaBIMBACTCS

HAJIMYUEM  UUKJIOHUYECKOM  ACATEIIBHOCTA  HAJ  PETMOHOM,  TPACKTOpHUEH

NEepeMEeIEHUs] IMKIOHOB M CBS3aHHBIX C HUMHU (DPOHTOB. BrinonHeHHbIe
VCCIIEJOBaHMS HO3BOJINIIN chOpMyIUPOBATH pEKOMEHJaluu K
YCOBEPIIEHCTBOBAHUIO TEXHOJOTMU  COCTaBJICHUS IIPOTHO30B  OMACHBIX "

HEOJIArONpPUSITHBIX SIBJICHUHN MOTO/IBI.
OT1B. ucnionuurens — K.r.H. 9.A.Mopo3oBa
3. OcHoBHble wucciaegopanuss u paspadborku CuOHUI'MU, roroBble K

MPAKTHYECKOMY NPUMEHEHUI0

Pe3yabTarhl 1 aHAJIH3 JJOKAJBHOI'0 IKOJOIMYECKOI0 MOHUTOPUHIA JTMLICH3HOHHOH
Teppuropun Bepx-Tapckoro HepTsaHOr0 MeCcTOPOKACHUSA
AHHOTaLUS

B 1iesmoM, aHTpONOreHHbIE U3MEHEHUSI HACEJICHUSI HA3€MHBIX MTO3BOHOYHBIX Ha
JUIIEH3UOHHON TeppuTopun Bepx-Tapckoro HEPTIHOTO MECTOPOKICHUS, KaK JIETOM,
TaK ¥ 3UMOM, TI0 CPAaBHEHUIO C OKPYKAIOIIKUMHU CIIa0OHAPYIICHHBIMUA TEPPUTOPHUSIMH,
MOXHO CUMTaTh yMepeHHbIMU. HeoOpaTumbix m3meHeHuil He HaOmogaercs. [locne
OKOHYaHMsS pa3pabOTKu HEPTAHOTO MECTOPOXKIEHHUS HACelleHHE Ha3eMHBIX
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MO3BOHOYHBIX BOCCTAHOBUTCS, HO-BUAUMOMY, 0€3 CYIlIECTBEHHBIX TOTEPD.

B psne ciydaeB aHTpONMOTEHHBIE W3MEHEHHS JAHAIIAPTOB OKa3aluCh
0JIarONPUSATHBIMU JIJII HEKOTOPBIX BHUOB, MPEXKIE BCETO OKOJOBOIHOTO KOMILIEKCA.
D10 KacaeTcs psiaa BUAOB MACTYIIKOBBIX, KYJIHMKOB U MITUIT OTPSA COKOJIOOOPa3HbIX.

B xo1e BBITIOIHEHUST 300J10THYECKOTO MOHUTOPHUHTA BBIPAOOTAHBI CICAYIOIINE
PEKOMEHIAIMHY, KaCAroIIMECs KUBOTHOTO MUPA:

1. HeoOxommmo mMpekpaTuTh 3arps3HEHHE HEPTEHPOAYyKTaMU TEPPUTOPHUH B
pailoHe cTapblIX KapbepoB. Ha wMecTe 3THX KapbepoB B NPEABIAYIIHE TOIbI
COoXpaHsylach OjarompusTHas 3KoJIoTHYecKas oOcTaHoBKa. Kapbephl 3ammoaHIIHACH
BOJIOM, 3apOCJIM BOJHOM M OKOJIOBOAHOW PACTUTEIBHOCTHIO. [ HE3OWIHUCh U
OCTaHABJIMBAIMCh TyceoOpa3Hble MNTHIBI, BOoJa OblIa 4YHCTOM, MO Oeperam
pa3BUBaJIach OoraTtasi OKOJIOBOJIHAS PACTUTENBHOCTh. B HacTosiee BpeMsi 3T0 MECTO
3arpsi3HeHO HedTenpoaykTaMu. Heo0XxoaumMo HCIpaBUTh TOJIOXKEHUE: 3alpeTUTh
JANbHEHIINI CIIUB HEPTENPOIYKTOB B 3TOM MecTe. OTpaboTaHHbIE HEPTEIPOTYKTHI
JIOJDKHBI  CIIMBAaThCS TOJBKO B CHEIHAILHO IOATOTOBJIICHHBIE MecTa. OYHUCTUTh
3arpsA3HEHHYIO TEPPUTOPHUIO.

2. IIpoiOIKUTE MOHUTOPUHT COCTOSIHUSI HACEJICHUSI HA3€MHBIX MO3BOHOYHBIX

Ha JIMIIEH3UOHHOU Tepputopuu Bepx-Tapckoro HeTsIHOTO MECTOPOKIECHUS.

Hayunsbiit pykoBoaurens — K.r.H. O.B.Knnmos
Pe3y.]'II>TaTI>I U aHAJIN3 JOKAJIBHOI'0 IKOJIOTHI€CKOIr0 MOHUTOPHHT A

JIU3EH3MOHHOU TeppuTOpUr MaI0MUYCKOr0 He(PTAHOI0 MECTOPOKACHU S

AHHOTaLUS
Bricokne BenmuumHBI B MpoOax TMOBEPXHOCTHBIX UM TPYHTOBBIX BOJ

OpraHUYeCKUX BEIECTB-3arps3HUTeNeH (HePTenpoayKTOB) CBUIAETEIBLCTBYIOT O
MIPOHUKHOBEHUU CO CTOPOHBI ambapa u3-3a QUIBTPAIMH TOKCUYHBIX OPTaHHYECKUX
3arpsizauTeneit.  IlociemaHue, BEpoOsITHO,  CIIOCOOCTBOBAIM  HAKOIUICHUIO B
MOBEPXHOCTHBIX M TPYHTOBBIX BOJIaX BTOPUYHOTO 3arpsi3HSIONICTO JJIEMEHTa —
MapraHIia, 3Ha4YeHHE KOTOPOro 3aMETHO mpeBbiimaer donoBoe (Menee 0,5 mr/mm°),
XapaKTepHOE AJI1 pacCMaTPUBAEMOT0 paiioHa.

BenuunHbl TOKCHUYHBIX 3JIEMEHTOB B KOMIIOHEHTAX I'€OJIOTMYECKOM Cpeanbl
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BBIIIE MpEeAeNbHO-I0NyCTUMbIX KoHIeHTpauuid (ITAK) pator ocHOBaHMS, YTO
TEXHOJOTHsSl pEeKyJIbTHUBallMM ambapa He ycTpaHwia am0ap Kak HCTOYHUK
3arpsi3HECHHUS.

AHaIM3 Ka4yeCTBEHHOTO COCTABA MOBEPXHOCTHBIX M IPYHTOBBIX BOJ, JTOHHBIX
OTJIOKEHUI M TNOYBOTPYHTOB B paliOHE JIMKBUAMPOBAHHOIO LUIAMOBOro ambapa
MOKAa3bIBAET, YTO MO cpaBHEHUIO ¢ 2006 I. CyIIECTBEHHBIX U3BMEHEHUI B XHMHUYECKOM
cocTaBe He Mpou3ouuio. [IpUCYyTCTBYIOT aHaJIOrMYHBIE KOMIIOHEHTHI C OJIM3KUMU
KOHLIEHTPaLUsIMHU.

Ha ocHOBaHMM CAEIaHHBIX BBIBOJIOB HEOOXOAMMO OTMETUTH, YTO IOJHOTA U
JIOCTOBEPHOCTh OLIEHKH SKOJOTMYECKOI0 COCTOSHUS HaNpPSIMYIO CBSI3aHBI ¢ 00BEMOM
Y Ka4eCTBOM MCXOHON MH(pOpPMALIK, a TAKKE C PENPE3EHTATUBHOCTHIO HAOIIOIEHUI
34 UIMTEIBbHBINA CPOK.

Hayunsrit pykoBoautens — k.r.H. O.B.Kiiumos

HpOBeI[eHI:I JAOIMOJIHUTECJIbHBIC HHKCHEPHLIC U3BICKAHUA B ryﬁe AHzlpeeBa

AHHOTaIUS

N3ydeHbl a’pOKIMMATUYECKUE YCIOBHUS NMPU3EMHOIO U MOTPAHUYHOTO CJIOEB
aTMoc(epbl HajJ HCCIEAYyeMOW TEeppUTOpHEl (TeMIepaTypHO-BETPOBOW PEXHM U
YCTOMYMBOCTH aTMOC(epbl, YCIOBUS aTMOCPEpHOW AHUCTIEpCUM TIpUMeceil B
atMmocdepe).

OmnpeneneHsl pacueTHbIE  A’POKIUMATUYECKUE  XAPAKTEPUCTUKU IS
KOHKpeTHOro myHKTa ¥ Twiomanaku [IBX. Ha ocHoBanuu (OHIOBBIX M CIIPaBOYHBIX
MaTepUaJIOB ONPEAEIICHBI OCHOBHBIE PACUETHBIE XAPAKTEPUCTUKH KIMMATA, JAOIIHE
MIPEIBAPUTEIBHYIO OLCHKY KIIMMAaTUYECKUX W THUIAPOJIOTUYECKUX YCIOBUMU
MCCIIEyEMON TEPPUTOPUMU.

ITo pesynpraraM MHOTOJICTHUX HAOJIOAEHUA METEOPOJOTHUECKUX CTaHIIUI
Mypmanck u Ilomsproe 3a 30-meTHuii mepuoa BBIOpAHBI  KIMMATHYECKUE
[IOKa3aTeu.

['unponormdeckre pabOThl BBITIOJHEHBI JJII  W3YYCHHUS THUIPOJIOTUYECKHUX

YCIOBUM palOHa W3BICKAHWM M YCTAHOBJIIEHUS PACYETHBIX THIPOJIOTHYECKUX
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XapaKTEPHUCTHK.

Hayunslii pykoBogutens — K.r.H. O.B.Kinnmos

Pa3paboranbl MeponpusiTusi 1O J0CTHKeHHI0 HopMmatuBoB IIJIB mus

noapasnenenus TII-4 pununana “I'enepanua” OAO “HoBocubupckinepro”

HpOBCI[GHI)I HCCICAOBAHUA IIPOOCCCOB CIXKUTAHHUA TBCPAOTO H ra3006pa3H0r0
TOIIJINBA. HpOBeI[CHa HHBCHTAapu3alus MCTOYHUKOB BBIGpOCOB BPCAHLIX BCIICCTB B
aTMOC(bepHBII;'I BO34YyX Ha CYHICCTBYIOIICC ITOJIOKCHUC. P33pa6OTaHI>I MCPOIIPpUATHUA
IO COKpaIlCHHUIO BBI6pOCOB BPCOHBIX BCHICCTB B aTMOC(i)epHBIfI BO3OYX. HpOBG,Z[CHI:I
pacdeTtbl pacCCuBaHusl BPCIAHLBIX BCHICCTB B IIPU3CMHOM CJIOC aTMOC(l)epBI Ha

CYIIIECTBYIOIIEE MOJIOKEHUE U C YIETOM pa3padOTaHHBIX MEPOIPUITHI.

Hayunsiii pykoBogutens — K.T.H. A.IL.bbikoB

Pa3paboran mpoekTr caHuTApHO-3aIUTHON 30HBI Mg 3A0 “HoBocuOupckuii

3JIEKTPOAHBIH 3aB01”

Pazpaborana kapta-cxema paiiona pasmenienus 3A0 “HoD3”. Ha kapry-cxemy
HaHeceH 0a30BbIi pazmep C33. O6001IeHBI MaTepUaIbl MTHBEHTAPU3AIIMN HCTOYHUKOB
BBIOPOCOB BpEeAHBIX BELIECTB B arMoc(epHbiil Bo3ayx. Ha rpanunie C33 npoBeaeHsl
u3MepeHus: (u3nyeckux (HaKTOpoB - IIYM U 3JEKTPOMArHUTHOE 3arpsi3HEHUE.
PacyeTHbIMH MeTOJlaMU 1O COBOKYNMHOCTH (DaKTOPOB (3arpsi3HEHHE aTMOCHEPHOTO
BO3/lyXa BpEIHBIMH BEILIECTBAMH, 3JIEKTPOMATHUTHOE M UIIYMOBOE 3arpsi3HEHUE)

pa3paboTaH MPOEKT CaHUTAPHO-3amMUTHOM 30HBI 7151 3A0 “HoBD3”.

Hayunsliit pykoBoautens — K.T.H.A.I1.bbikoB
OuneHka COCTOSHUS M JUHAMHUKH 3arpsi3HEHUS MOBEPXHOCTHBIX BOJA U JOHHBIX
OTJIO’KEHU B pailoHAX OCBOEHHUSI He(TEera3oBbIX MECTOPOXKIACHUH 3amagHou
Cubupu
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AHHOTaIUs

[TpousBeneHo pEKOTHOCIIMPOBOYHOE OOCIEAOBAHNE JIMIIEH3UOHHBIX TIOIIACH
He(TEra3oBbIX MECTOPOXKJIEHUH M TEXHOJOTMYECKOTO0 KOpUAOpa HAIOPHOTO
He(TENpPOBO/Ia, a TAKXKE COMPEACIbHBIX C HUIMH TEPPUTOPHUH.

bbula  ocymiecTBieHa  OLIEHKA  PENPE3eHTATUBHOCTU  OMIKaWIMX K
MECTOPOXKACHUSAM  METEOCTAaHIMA W THAPONOCTOB, Il  XapaKTEPUCTUKH
0COOEHHOCTEH TUAPOMETEOPOIIOTUYECKOTO pexuma Ha UCCIIETYEMBIX
TEPPUTOPUSIX.

B mporecce skcnenuiuoHHbIX paboT (4 Tmoe3aKu B pasnuyHbIe a3kl
BOJHOIO  peXuMa), ObUIM  OPOU3BENEHBI  OTOOpbl  MpPOoO  MOBEPXHOCTHBIX
IPUPOAHBIX BOJ U JOHHBIX OTJIO)KEHHH, CHEKHOIO IIOKPOBA, IPYHTOBBIX U
noa3eMHbIX BoA. OToOpaHHble TPOOBI OBUTM MOJABEPIHYTHI THUAPOXUMUYECKUM
aHaIM3aM Ha IPHOPUTETHBIE JUIsl JAHHOIO PETHMOHA 3arpsi3HSIONIME BEIIECTBA B
CIEHHAIA3UPOBAHHON aKKpPEAUTOBAHHOU XuMIIabopaTopuu. [lonyueHHbIe
pe3ynbTaThl MOCIYXKHJIA OCHOBOM JJIA CO3JaHUsl CHEUAIM3UPOBAHHOTO OaHKa
JaHHBIX MO 3arpsi3HEHUIO0 NPUPOAHBIX OOBEKTOB HA TEPPUTOPHUIX HEPTETra30BbIX
MecTopoxaeHnii HoBocubupckoit obnactu.

B xoje BbinonHeHus: paboT ObLIN MOTYYEHBI CIEAYIOIINE PE3YIbTaThI:

- YCTaQHOBJICHbl OCHOBHBIE HCTOYHMKM W IIPUOPUTETHBIC 3arps3HSIOLINE
BEILECTBA, OKA3bIBAIOIIME HETaTUBHOE BIIMSHUE HA 3arpsi3HEHHE OKPY’KaroIlleu
MIPUPOJTHOMN CPEbI;

- YCTAHOBJICHBI IYTH MOCTYIUICHUS 3arps3HSIONIMX BEIIECTB B OKPY’KAIOIILYIO
IIPUPOJIHYIO CPENY;

- MPOMU3BEIECHA KOJWYECTBEHHAs OLEHKA CTEIEHM 3arpsA3HEHUsT KOMIIOHEHTOB
OPUPOAHON CpeAbl W JaHa OLEHKa MPOCTPAHCTBEHHOM M BPEMEHHOM JMHAMHUKU
3arpsI3HEHUS OKPYKAIOLIEH TPUPOIHON CPEBI;

- 3aJI0K€Ha OCHOBa JJIsi co3AaHus WHOOPMAIMOHHOW O0a3bl JaHHBIX IO
3arpsi3HEHUIO IPUPOJHBIX OOBEKTOB HA TEPPUTOPUSIX MECTOPOKICHUH.

B cBs3u ¢ pganpHEeWIUM pa3BUTHEM He(Teq0OBIBAIOIIET0 KOMILJIEKCAa Ha
tepputopun  HoBocuOupckoil o0nacTu NOJy4YEHHBIE pE3yibTaThl MOIYT OBIThH
UCIIOJIb30BaHbl I IEJIeH HSKOJIOTMYECKON SKCIEepPTH3bl OOBEKTOB W TEPPUTOPUI
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He()TeT0OBIBAIOIIETO KOMIUIEKCA M YUYTEHBI MPU Pa3pabOTKe MaabHEHIIEH CHCTEMBI
JIOKaJIbHOTO MOHUTOPUHTA HAa TEPPUTOPUSIX MECTOPOKICHUM.
OtB.ucnosuutens - B.I'.Kaiiropoaues

4, Pe3y.]'lLTaTbl PETrHOHAJIBHBIX I/ICCJICIIOBaHl/Iﬁ

IIpoBeaeHa HACTPOMKA M TECTHPOBAHUE MOJIYJIATPAHKEBOM YUCJICHHON MOJEIHN
PErnoHAJIBLHOIO MPOTHO3a HA TEPPUTOPUIO Y Ppasio-CudupcKoro peruoHa

AHHOTAIIUSA

BeImtonHeHBI pabOTBI MO TIEPEHOCY IMPOTPaMMHOTO KOJa IOTyJIarpaHKeBoi
mozaenu Ha kiactep "ITANIUM-2" UBM u MI', ycranoBka 6ubnuorek: NetCDF,
GrADS, MPI n1s1 BBITIOJIHEHHST TECTOBBIX IIPOTHO30B.

IIpousBeneHo TECTUPOBAHUE IIPOTPAMMHOIO KOMIUIEKCA,  HACTPOMKA CETKU
Mozienu Ha Ypano-Cubupckuil perioH U GpopMupoBaHuE 0a3bl UCXOJHBIX JAaHHBIX U
KPA€BBIX YCIOBUH.

[IpoBeneHbl TECTOBBIC MCHBITAHUS TMOdyJarpaHxeBod Mojenu (st Ypaio-
Cubupckoro peruonHa)

Hayunslii pykoBoautens — 1.¢.-m.H. B.H.Kpynuataukos

OtBerctBenHblit ucnoaauresb .1 . KonoToBkua

HcnbiTaHue  pPermoHaJbLHOr0  (PU3HKO-CTATHCTHYECKOr0 IMPOrHO3a KJiacca
nokapHoi omacHoctu Ha Teppuropuu  HoBocubupckoit o0aactu ¢
3a0J1aroBpeMeHHOCThI0 1-5 cyTok

AHHOTaLUS

VY CcoBepIIEHCTBOBAH aJrOPUTM MIPOTHO3a MaKCHUMAaIbHON TeMIepaTypbl BO3/lyXa C
MOMOIIbI0O WMHJIYKTUBHOIO METOJa CaMOOpPraHW3alud MoJeneld (MeTod TpynmnoBOro
ydera apryMEHTOB).

[locTpoenue pemaroumMx MOpaBUJI TMPOU3BOJUTCS Ha 0a3ze KOMOMHATOPHOTO
nepebopa MPU3HAKOB M YACTHBIX OINMUCAHMM C MPUMEHEHHEM BHEIIHUX KPUTEPUEB
CeJIeKIMU. TakoW TMOAXOJ TOBBICHJI YCTOMYMBOCTh PEIICHUM, COOTBETCTBEHHO
BO3pOCJa OIMpPaBAbIBAEMOCTh MPOTHO30B MAKCUMAJIBHOW TeMIMepaTyphbl MO CTaHIHIM
HoBocubupckoii o6actu Ha HE3aBUCUMOM Martepuaie B npezaenax 5-10% Ha nepsbie
cyTku U 110 35% Ha 3-5 cyTKu.

ExxenHeBHO B ONEpaTHBHOM pPEXHUME NPOW3BEACH pacueT (PaKTUYECKUX U
MIPOTHOCTHUYECKUX KJIACCOB MOMXKAPHON OMACHOCTU MO METEOPOJIOTUYECKHM YCIOBUSIM.
[Tomy4yeHbl OLEHKM NOPOTHO30B. Pe3ynbTaThl CpaBHEHBI C OLEHKOM OIEPATHUBHBIX
CHUHOIITUYECKUX POTHO30B.

Meroanueckre NporHo3bl OKa3aauch Ha 5-8 % ycneniHee ornepaTUBHBIX, HE3aBUCUMO
oT 3a0naroBpeMeHHOCTH (puc.l). Eie Oonbliie mpeumMyIiecTBo B NpeaynpesKIeHHOCTH
ONACHOTO SIBJIEHUSI O HOBOMY metony : 77,7 % mnpotus 18,5 % y CHHONTHKOB.
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[Tonmnast aBTOMaTH3anUs W YBEIUYCHHE 3a0IarOBPEMEHHOCTH MPOTHO30B JI0
MATA CYTOK CO3/IaeT Ui MOTpeOuTENe BO3MOXKHOCTH HWCIOJIB30BaTh MPOTHO3BI B
IUJAHUPOBAHUM U PELIEHWU psiAa 3a4ad IO NPEAOTBPAIICHUIO JIECHBIX IOXKAapOB.
Merton ucnonb3yer COBPEMEHHYIO MTPOTHOCTHUECKYIO MPOAYKINIO, TOCTYNAIIYIO B
3anagno-Cubupckoe VYI'MC. TexHomorus pacuera MpPOTHO30B OOBEKTUBHA,
PKOHOMMYHA W (YHKIHOHUPYET B €IUHON JACUCTBYIONIEH B HacTosIlIee BpeMs
TEXHOJIOTUU PacyeTa CPEAHECPOUHBIX IPOTHO30B METE0JIEMEHTOB U SIBJIICHUI.

[To pemenuto Texunueckoro Cosera I'Y HoBocubupckuii LI'MC-PCMI] ot 12
nekabpst 2007 roma pa3pabOTaHHBII M HCHBITAHHBIA METOJT PEKOMEHJIOBAH K
BHEJIPCHUIO B ONEPATUBHYIO MIPAKTUKY B KQUECTBE OCHOBHOT'O PACUETHOTO.

CpaBHMUTenbHas oLieHKa onpaBAbIBaeMOCTM ONepaTUBHbIX
M MeToAMUYECKUX NPOrHO30B Knacca noXapoonacHoCTh
Ha 1-3 cyTok no HoBocuGupckow o6nactn

©
(6]

92,6
91,2 90,8 91,5

6,8
53 4.8

2,3 M meToa

80 O cuHoNTUK

7% -

1cyTkn 2 cyTKM 3 cyTkn uToro

Hayunsiit pykoBoautens - k.r.H. M.A. 3nepeBa

OtB. ucnosuutens M.B. Bunorpagosa

BHeapeHsl aBTOMATHM3MPOBAHHbIC TEXHOJOTHM TNPOTrHO3a NPHUTOKA BOAbI B
poaoxpanmwianma Cubupckux I'DC Ha ocHOBe Ha3eMHOH W CIYTHMKOBOM
uHopMauuu cpeaHero paspemenusi. Pa3paGoraHbl MeTOAMKH TPOrHo3a

MaKCHMAJIbHBIX YPOBHEN BOAbI HA 3aTOPOONACHBIX yUacTKax pek Cudupu

AHHOTaLUS

[TomHOCTBIO peanm30oBaHa cHUCTeMa OOpPa0OTKM W TPENCTaBICHUS JAHHBIX O
TJIOMIASX 3aCHEKEHHOCTH PEYHBIX OacceitHOB. CHCTEMa COCTOUT U3 JBYX MPOTPaMM:
«Cyx06a MOHUTOPUHTA CHEXXHOTO MOKpoBa» U «HbopmarmoHHoro caifta ciryx0Obl
MOHUTOPHUHTA CHEXHOTO TOKpOBa». B COBOKYNMHOCTM OHU OO0ECHeYMBaIOT
aBTOMATHYECKYI0 00pabOTKY JaHHBIX O 3aCHEKEHHOCTH PsAJla PEUHBIX 0aCCEHHOB Ha
ocaoBe napopmarmu paauromerpa MODIS ¢ KA Terra ¢ cytouHo# nepruoaAndIHOCTEIO,
a TakXKe MPeNOoCTaBISAIOT JIOCTYN K TOJy4YeHHOW HWH(OpManuu mnoTpeduTensiM B
0001 TOYKE 3€MHOro Imapa ¥ B JIIOOOW MOMEHT BPEMEHHU IIOCPEICTBOM CETH

WuTepHer. [IpenocraBnsieMass uHQOpMAlLMg COCTOMT U3 KapTOCXEM
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CHEXKHOTO TMOKpPOBa M OOJA4YHOCTH, TaOIMYHOM HHGPOpMAuu 00 OTHOCHTEIHHBIX
IUTOIA/IAX 3aCHEKEHHOCTH BBICOTHBIX 30H PallOHOB 0ACCEWHOB, U BBICOTE T'PAHUIIbI
CHEXHOTO MOKpPOBa B palloHax u OacceiiHax.

AHanu3 pe3ysibTaToB MAaCKUPOBAaHUS O0JIAYHOCTH U KiacCU(UKAIMU CHera 3a
nepuoa ¢ okta0ps 2004 mo umrons 2007 mokanu, 4to 16-CyTOYHBIE KOMIIO3WUTHI
XOpOULIO OTPAXAKT IMHAMUKY U3MEHEHUS IUTONIAAEN 3aCHEXKEHHOCTU KPYIJIBIA roj, a
HE TOJIBKO B BeCEHHEE BpeMs. HecMOTpsl Ha KOMIIO3ULIMIO TAHHBIX PAa3HOM TaBHOCTH,
B cpelHEM, 35 % MaHHBIX HA KOMIIO3UTE MPEACTABICHO MOCIEAHUMH cyTKamu, 50 % -
JIBYMsI TOCIECIHUMH CyTKamu, 95 % - gecsiTbio MOCIEeIHUMHU CyTKamu, a 99 % -
YEeThIpHAAUATHIO CyTKamMu. [loaToMy nanbHelIee yBeInYeHUE Nepruoga KOMIIO3HIIMH
cBeIe 16 cyTok siBisieTcs HerenecooOpasHeiM. [loguepkaem, uto B cpeaeM 85 %
JAHHBIX Ha KOMITO3UTE MPEICTABICHO MOCIECIHUMHU JIBYMs CyTKaMH, YTO TOBOPHUT O
BO3MOXKHOCTH NIPHUMEHEHUS B  THUIPOJOTMYECKHX MPOrHo3ax  16-CyTOYHBIX
KOMITO3UTOB JUIsl aHAJIW3a TUHAMHUKY U3MEHEHUS TUIONIa/1ei 3aCHEKEHHOCTH.

OnTuMusanuss  napamMeTpoB  MOJENEW  IMPOrHO3a  NPUTOKA  BOJBI B
BOJIOXpAaHWJINILA B HOBOM BapHaHTE OOECIEYMBAET JIy4dllle€ COOTBETCTBHE OLIEHOK
BO/IHO-0aJIaHCOBBIX XapaKTEpPUCTUK JAHHBIX HAOIOJEHHUI 3a CUET CYIIECTBEHHOI'O
yBEJIMUYCHHSI 00beMa Ha3eMHOH U «CIyTHHKOBOI» (Terra) uadopmarmu.

Peanu3zoBaHa Ha npakTUKE METOAMKA IO3TAIHOM ONTHMM3ALUU IapaMeETPOB
mozenu. IlepBblii 3Tam onTuUMM3anMM OOECHEUYMSI PABEHCTBO «MOJEIBHBIX» U
IIOJIYYCHHBIX HE3aBUCHUMBIM pPAacdeTOM HOPM CHEIOHAKOIUIEHHs II0 pPaliloHaM H
BBICOTHBIM 30HaM. B pe3ynbTaTe BTOPOro 3Tana ONTUMHU3AILMU COTJIACOBAHBI
«MOJICTIbHBIE» U «(akTUuecKue» 3HA4YEHHUsl CJIOS CTOKa IO pailoHam OacceilHOB
UCCIIEAyeMBbIX. TpeTuid dTan ONTHMM3alUM MapaMeTPOB PYCIOBOTO U CKJIOHOBOTO
no0OeraHusi TMO3BOJWJI YIYYIIMTh COBHaJeHUE (PAKTHUECKUX U PACCUUTAHHBIX
ruaporpadoB MpPUTOKAa BOJABI B BOAOXpaHWIuIIa. B Xxoxe uerBeproro »srama
ONTUMM3ALMN HUCIOJIb30BaHbl PE3YJbTAThl KOCMUYECKOIO MOHUTOPUHIA JTUHAMUKHU
3acHekeHHOoCcTH OacceiiHa 3a 2004, 2005, 2006, 2007 roasl, B pe3yiabTare KOTOPOM
BPEMEHHON XOJ «MOJEJIBHON» IUIONIAJAM CHETOBOIO IIOKPBITUS NIPUBEIEH B
COOTBETCTBHE M3MEHEHHUI0 «KOocMHueckoi». [locne msaToro srama onTHMHU3aLud
COOTBETCTBUE PACCUMTAHHBIX IO MOJEIM M PEAIbHBIX XaPaKTEPUCTUK BBICOTHOIO
pacnpeeseHusl CHEro3anacoB M pallOHHBIX BEJIMYMH CJIOS CTOKA CIEAYET CUUTATh
0os1ee 000CHOBAHHBIM 3a CUET y4yeTa CIyTHUKOBOW MH(pOpMaLIUH.

Ha 3akmrountensHOM 3Tane onTuMu3aluuu onpeneistores koddduuuentsr Cj,y1
U Y2 KOMOMHHUPOBAaHHOM MOJENH, YYUTHIBAIOLIEH YpOBHHM (pacxoibl) BOJbI B
pYCI0BOM cucTteme. BBINOIHEHbI YHCIIEHHBIE YKCIIEPUMEHTBI, B PE3YJIbTaTe KOTOPOH
JTaHbI OLIEHKH TOYHOCTH U YCTOMUMBOCTU KO3 uieHToB C;pu UX ONpeneseHruu Mo
METO/IaM JIMHEWHOMN PErPECCUU U ONITUMU3ALIUY.

Ha ocHOBe (PU3MKO-CTaTUCTUYECKOrO MOAXO0JAa pa3paboTaH METOJ MpPOrHO3a
MAaKCUMAaJIbHBIX YpOBHEW BOABI Ha ydacTtkax pek Tompb — r. Tomck, Enucen — c.
Ha3umoBo u Enuceit — c. Apueso.

ABTOpCKUE UCTIBITAHUSI, a TaKXKe onepaTuBHbIe UcnbiTanus B 2007 roay psaa
METOJI0B, IIpeAJioxKeHHbIX 11 EHuceiickoro 6acceitna (Cpennecubupckoe YI'MC),
MOKa3aJId XOPOIILYI0 TOYHOCTh ITPOTHO30B.

ABTOpOoM ObLTO TIpoBeeHO uctbiTanue Mmoaenu (066 — 2007) s mpuToKa BOABI
B HoBocuOupckoe BomoXpaHWIMIE Ha He3aBUCUMOM Martepuaine. l[lomydeHHbIe

IIOKa3aTcIn TOYHOCTHU pacucToB 2 9COOTBGTCTBy}OT KpUTCpUsAIM  KaucCTBa



pacyeToB W JAIOT OCHOBAaHWE IS BHEAPEHUS METOAa MPOTHO3a €KEITHEBHOTO
nputoka Bojsl B HoBOCHMOMpCKOE BOAOXpaHUIIMILE C 3a0JIaroBPeMEHHOCTHIO 10 7
CYTOK B  OINEpaTHBHY0  paboTy OTAena  TUAPOJOTUYECKUX  TPOTHO30B
I'uapomernenTpa (3anagno-Cudupckoe YI'MC) B 2008 rogy 6e3 AOMOTHUTEIBHBIX
TIPOM3BOJICTBEHHBIX UCITBITAHUMA.

Hayunslii pykoBoautens - A.r.H. [I.A.bypakoB

OtB. ucnonuurens - A.T.H. [[.A.BypakoB

AjanTanusi, HaCTPOlKa, MPoBe/leHUe MCNBbITAHUIT W BHeJpeHHe B ONIePATHBHYIO
npaktuky 3anagHo-Cudupckoro YI'MC TexHo0ruu H3MepeHust
THAPOMETEOPOJIOTHYEeCKHUX napamMeTpoB ooOJayHocTH (cucrema «Bapsr»,
co3nanHasi B CaHkr-Ilerepoyprckom IHII'MC-P nmo cnyTHHKOBBIM JIaHHBIM).
Co3ganne TexHOJIOTMH 00pa0OTKM W J0BEJCHUN Pe3yJabTATOB M3MEpPeHHsl 10
PernoHaJIbHBIX MOTpPeduTe eH

AHHOTaIuUs

[Tomydyensl naHHbie 00 oOnakax - pe3yJbTaTbl 00pabOTKU cucteMoi «Bapsr»
CIYTHUKOBOW HH(popMauuu B JieTHUWA nepuon 2006r. nus TeppuTopud 3amagHou
Cubupu (Tun oOJAYHOCTH, TEMIEepaTypa M BbICOTA BEpPXHEW TIpaHULBI OOJIaKOB,
BOJI03aI1ac U pa3HOCTh 3 U 4 kaHanoB paauomeTpa). OToOpaHbl JaHHBIE HAOIIOACHUI
0 CETH, BKJIIOYAKOIIME B ce0s OCaJKH, TOroJy B CPOK M MEXIy CpOKaMu
HaO0JII0IeHUH, OIM3KUX 110 BPEMEHH K CITyTHUKOBBIM MIPOJIETAM.

JIns  HAcTpOMKHM TEXHOJIOTMM K KIMMAaTW4YeCKHM YCJIOBHUSAM  3amnaJHo-
Cubupckoro perrmona Poccum  co3gaHa 0a3a apXMBHBIX MHOTOJIETHUX JIaHHBIX:
CpeIIHEN AEKAJHOW TeMIIepaTyphl BO3/lyXa IO CPOKaM, MO CPEIHEH MECAYHOMU
TEMIEpaType IOBEPXHOCTH IMOYBHI MO CPOKaM, PaJuO30HIOBBIX HAOIIOJAECHUN MO
Mecanam 3a 1999-2006rr.

[IpoBenena HacTpoWiKa TEXHOJIOTMM aHaiu3a OOJAaYyHOCTH [Js 3amajHo-
Cubupckoro pervoHa. OToOpaHbl MOPOrOBbIE 3HAYEHUS IO TEMIEparype u
Kod(dpuIIeHTaM CHEeKTPAJbHOM  SPKOCTH ISl  Paclo3HaBaHMsI Pa3HOro poja
noBepxHocted 1o cnyTHUKOBBIM (NOAA/AVHRR) naHHbIM.

OTtpaboTaH anropuT™ pacyera BbICOThI BEpXHEHN I'PaHUIIbI 00IaKOB HA OCHOBE
YCBOEHUS CPEIHECTATUCTUYECKUX Mpoduiel TeMnepaTypsl o JaHHBIM
panvo30HAUPOBAHUS I Meproja: Mail - ceHTsI0pb. C 3T0i LebIo ObLIH
00pa0oTaHbI JaHHBIE TAOJIUI] MECSYHBIX UTOTOB PAIUO30HI0BBIX HAOIIOACHUNA IO
cranuuu «HoBocubupck » Ne 29634 ¢ 1999 no 2006 ron. B pesynbrare oxxugaemas
TOYHOCTbh BOCCTaHOBJEHHsS BbICOTHI BI'O gomkna ObITh ymyumeHa a0 500 M, Tak
KE 0XKHUIAIOTCS YIyUIIEHUS! B OMO3HABAaHWU THUIIOB OOJIAKOB B HA3BaHHBIE
NEPUOJIBI.

Pa3pabotan ¥ BHeApeH B MPAKTUKy aJrOPUTM IMepeAauyd  Pe3yJIbTaToB
00pa0OTKM CIYTHUKOBBIX JaHHBIX Ha paccTosiHUe. [laHHBIA alrOpuTM COXpAHSET,
C)KMMaeT, yIakoBbIBaeT HWH(POpMaLMIO HAa MECT€ OCHOBHOW  00paboTKu
(omepatopckoM) M OpraHu3yeT NpPOCMOTp MEpeAaHHON HHpopmauuu Ha
I10JIb30BaTEIbCKOM MECTE.
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Hayunbii pykoBoaurens — K.I.H. E.®.Ynukosa

OtB. ucnonuurens - B.A.IletpoBa

AnantupoBaHn u BHeapeH 'MC-pecypc «Iloroaa B peajibHOM BpeMeHH ISl
JIECHOM 0TpAac/Iin», B TOM YHCJIe JJIS IEPUOAOB JECHBIX M0KAPOB HA TEPPUTOPUHA
oTBeTCTBeHHOCTH 3anaaHo-Cudupckoro u Cpeanecudupckoro YI'MC

AHHOTaIMA
Pa3pabotan yHuBepcadbHBIH MOIYTb BeO-IOCTyMa MJisi MpPEICTaBICHUS
reovH()OpPMAIMOHHOW H  METEOPOJOTHYEeCKOW HH(OpMAMM Ha  BEKTOPHBIX
MOJIJIOKKAX C BBICOKOW neranu3arnuei. Moaynb OyIeT MCIONb30BaThCsl B CMEKHBIX
temax (1.80.82) Besme, tme TpebOyercs otoOpakarb [TMC-00BEKTHI BBICOKOMH
netanu3zanuu. OOUIM BUI OKHA MOJYJIS TIOKa3aH Ha puc.l., puc.2.

B paMKax p33pa6OTKI/I MOAYJIA ObLTH PCHICHBI CIICAYIOIIUC 3a1a9n:

e BriOpansbl cpesncTBa pemeHus 3a1aun, GopMaThl BEKTOPHBIX JIAHHBIX.

e Paspabortan moxayis [10.

e Coznmana B/l BekTOpHBIX TeOMHGOPMAIMOHHBIX JAaHHBIX A1 HoBocmOupckoit
obnactu.

° P33pa6OTaHI>I MCTOABI TPAHCIIOPTHPOBKH CHKATBIX AAHHBIX I YMCHBIICHUA
HAarpy3Ku Ha KaHaJIbl CBA3H.

e [IpoBonutcs otnanaka v 1oBojika MoayJisi B pamkax «AMC JlecHbie moxaphy».
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Puc.2. Oxno MOJYJIA. KapTa MCCTHOCTHU C HAHCCCHHUCM TOYKH BCPOATHOI'O

BO3IOpaHu-.

Texuonoruu:

e PaspabarpiBaloTcs METOABl ABTOMATHUECKON HWHTEPIIPETAIMA CITyTHHKOBBIX
CHUMKOB (TIOpOBI JIeca, PEKH).

e PaspabarbiBaeTcsi METOAbI AaBTOMAaTHMYECKOIO aHajiu3a U NpeoOpa3oBaHUs
CITyTHUKOBBIX CHUMKOB MECTHOCTU BBICOKOro paszpemieHus (30 u MeHee M Ha
TOYKY) «K MO3aUYHOMY BHIY». ITO MO3BOJIMT UCIOJIb30BaTh 3TY HHPOPMALIKIO
B KauyeCTBE [JONOJIHUTEIBHOW IIPU pacyere TMOKAPHOMW OIMACHOCTH U
WHTEHCUBHOCTHU TUAPOJIOTUYECKUX SBJIICHUM.

e [IpoBeneHo coemanue ¢ coucnoguuTeasimMu u3 Kpacuosipckoro LHI'MC.

IIpoBeaeHsl ceMuHapsl ¢ 0TAeIOM MoHUTOpUHra MUC.

Hayunsriit pykoBoautens — k.¢.-M.H. JI.C. XaitOymiHa

OtB. ucnonuutens - K.T.H. A.b. Konkep

Pa3paborana M BHeJpeHAa ABTOMATH3MPOBAHHASI TEXHOJIOTMSA [0JTOCPOYHOIO
NPOrHO32 JeA0BbIX ABJCHUI Ha pekax Ennceiickoro dacceiina

AHHOTauumA
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B nanHo#l paboTe chenaHa TMOMNBITKA PACHIMPUTH KPYr MPOTHO3UPYEMbBIX
SIBJICHUH 3a CUET MPOTHO3a J1aT BCKPHITHUS, JIET000pa30BaHMsl U JIEJOCTABA U MMOKA3aTh
NPUHIMIUATBHYIO ~ BO3MOXHOCTh  MX  JIOJITOCPOYHOTO  Mpejackazanus.  bbuio
pa3paboTaHO TPOrPaMMHOE OOECIEUYCHHE TMPOTHO3a JICTOBBIX SIBIICHWA HAa OCHOBE
NEUCTBYIOLIEH MOJENH, JIONOJIHEHAa 0a3a HMCXOJHBIX JIaHHBIX, OIKMCHIBAIOIIMX
COCTOSIHUE CHUCTEMBI "aTMocdepa — OKeaH - JeATEIbHBIM cloW cymmu", TeKylen
unpopmaruet. [IpoBegeHo pasnoxkenue mnosied MeteodnemeHToB (CeBepHoe
noJtymapue) mo chepudeckuM (GYHKIHSIM, TOTYICH KOMIUIEKC MPEIUKTOPOB MOJICTH.
Co3nana 0a3za JTaHHBIX JICOBBIX SIBJICHUHN i1 24 MYHKTOB, PaclojioKeHHbIX Ha 10
pekax Enuceiickoro Oacceiina.

AHanu3  TPOTHOCTHMYECKHMX  BO3MOXKHOCTEH  MOJENIM  MPOBOJMIICS  Ha
HezaBucuMoM matepuane 2004-2006 rr. HeoOXoammMo OTMETHTH, UTO 3a 3TO TEPHOJT
yaiie, 4eM 0OBbIYHO, BECEHHE-OCEHHHME CE30HBI XapaKTEePU30BAIUCH MOJOKUTEIbHBIMU
AaHOMAJIMSIMH TEMITepaTyphl BO31yXa, 4YTO, OE3YyCIOBHO, CKAa3aJloOCh Ha YCJIOBHSIX
dbopmupoBaHus JIEOBBIX siBJIeHUN. Habmronancs 3HaYUTENbHBIA CIBUT J1aT BCKPBITHS
Ha Oojee paHHWE OTHOCHUTEIBPHO HOPMBI CPOKH, W COOTBETCTBEHHO JaT
Jenoo00pa3oBaHusl W JenocTtaBa — Ha Ooiniee mosnuue. K coxaneHuto, aHoOMalbHbBIC
yciioBusT (OPMUPOBAHUS JICMOBBIX SIBJICHWA HE BCETAa aJeKBATHO OTPaKAIOTCS
MOJICJIbHBIM MIPOTHO30M. B cpennem, Hanbosee yJauyHbIMU MOXHO CUUTATh MPOTHO3bI
JenooOpa3oBaHusl 7Sl TYHKTOB HWXHETo TeueHusi Enwcest (ompaBabiBaeMocTh - 69-
84%). Menee ymaunbl mporHosa JyenoctaBa (62-69%) u BckpeiTus (57-64%). s
MyHKTOB, PACIOJIOKEHHBIX B CPEIHEM M BEpPXHEM TeueHWW EHuces, a Takke Ha ero
MPUTOKAX OMPABABIBAEMOCTh MPOTHO3A JICAOBBIX SIBJICHUI HIDKE.

[IpuauMas BO BHUMaHUE MOJYYEHHBIC PE3YJIbTAaThl, MOXHO CJIIeJIaTh BBIBOJ O
NPUHIUNHATLHON  BO3MOXKHOCTH  TPOTHO3a  JICAOBBIX  SIBJICHUH  OOJIBIION
3a0J1arOBPEMEHHOCTH C TMTOMOIIIBI0 (PU3UKO-CTATUCTUYECKOTO MOICITHPOBAHHUS, XOTH,
BUJIUMO, €CTh OMPENEICHHbIE TPAHUI[BI MPUMEHUMOCTH H3J0KEHHOTO TOJAXO0Ja.
OdeBuHO, BRIOpAHHAS CHCTEMa MPEIUKTOPOB HEIOCTATOYHO OTPAKAET CIIOKHOCTH
(GU3MYECKUX TMPOIECCOB, COOTBETCTBYIOIIMX JIEAOBBIM SIBICHHUSAM Ha pEKax.
HeoOxoauMbl  IOTONHUTEIBHBIC WCCIICIOBAHWS, HAIpaBJICHHbIC Ha IPOBEICHHC
aHaM3a COACPKAHHS CHUCTEMbBI MPEIUKTOPOB C TMO3UIMN MOCTPOCHUS (HU3HUECKOM
TEOPHH  TIPCABBIYUCIICHUS  JIaT  BCKPBITHS,  JIeJ000pa30BaHMs,  JICJIOCTaBa.
[Ipennaraercs Tak e B KaueCTBE MPEAMKTAHTA MCIOJIb30BATh MEPUOJ OTKPBITOM
BOJIbI (TIEpUOJT OT MOMEHTa BCKPBITHS JO MOMEHTA JIe000pa30BaHUs, JICIOCTABA).
Cnenyer oXuaaThb, 4TO JTa BelWunHa Oyner Oojee WHEPIHMOHHOW, TaK Kak
TEIUIOBbIE CBOMCTBA BoJoeMa (POPMHUPYIOTCS B  pe3yJbTare JUIUTEIBHOTO
BO3JICHCTBUS MTOTOTHBIX MPOIIECCOB. Kpome TOTO, HE00X0UMO
YCOBEPILIEHCTBOBAHMUE MOJICNIM B HAMpPaBJICHUU HMCKIIOUYEHUS] U3 MPOTHOCTUYECKUX
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3aBUCHUMOCTEMN COCTABMAAIOIIUX ITOJOXHUTCIIBHOIO TpPEHAA, OTPaXarouicro O6HIYIO
TCHACHINIO K ITOTCIIJICHUIO.

Ha HaCTO}IHH/Iﬁ MOMCHT IIPOrHOCTHYCCKHC PEC3YJIbTaTbl HAa OCHOBC IOAHHOI'O
METOda caeayer YUUTBIBATb IpH corjiacoBaHuu JC€AO0BBIX OIICPATUBHBIX
AOJIOCPOYHBIX IIPOTHO30B AJIAA ITYHKTOB HUKHCTO TCUCHHA Enwuces.

Hayunwiii pyxosooumens - k.¢gp-m.n. B.B.Epemun
OTB.UCIIONHUTEND - K.¢h-M.H. B.B.Epemun

AnantupoBan u BHeapeH I'MC-pecypc «lloroga, ruapoJiorusi B peajbHOM
BPEMEHH /ISl IEPHO/IOB NABOAKA M MEKeHW» Ha TEPPUTOPHIO AJITaliCKOr0 Kpas,
Kemepogckoii, Tomckoii odJ1acreii

AHHOTaIU

Coznman anmapaTHO- MPOrPAaMMHBIM  KOMIUIEKC, oOecreuuBaroumii - coop,
KOHTpOJIb, 00paboTKy (B T.4. CHEUUAJU3UPOBAHHYIO), OTOOpaKEHHE U
pacmpocTpaHeHUE  MPOCTPAHCTBEHHO -  KOOPJAWHUPOBAHHOW  WH(OpMaiuwu,
WHTETPAIMIO JaHHBIX, 3HAHUW U UHGOPMAILUU O TEPPUTOPUM IJid uX dPEHEKTUBHOTO
WCIIOJIb30BaHUs MPU PEIICHUN HAYYHBIX U MPUKIAJAHBIX 33/1a4.

BaxxHBIM acIeKTOM KOMIUIEKCA SBIISIETCS BO3MOKHOCTh BXOXKJIEHHS B HETO
JKCIIEpTa — CHELHAINCTA, a TAaKKE€ BO3MOXHOCTh MHTEIPUPOBAHUS B HETO JHOOOM
CMEXHOW MH(pOpMAIMK, JaHHBIX OTPAcI€BOr0 MOHUTOPUHIA B BUJE TOMOJHSIOMIMX
OTIIIU, MPElyCMaTPUBAIOIINX  MCIIOJIB30BAHUE  TEXHOJIOTMYECKUX WEB
BO3MOKHOCTEM.

Paspabotana coBpemeHHass HWH(POPMALMOHHAS CHCTEMa, PpeaM3YIOIast
TpeOOBaHMS OMEPATUBHOCTH, MOJHOTHI, MAKCUMAJIBLHO BO3MOXHOM JOCTOBEPHOCTH,
CaHKIIMOHUPOBAHHOM JTOCTYIMTHOCTU OINEPATHUBHOM (IITOPMOBOM) U MPOTHOCTUYECKOMN
THIPOMETEOPOJIOTMYEeCKON MH(pOpMaINK, KaK JUisi HH(POPMAIIMOHHOTO 00ECTICUECHHUSI
THIPOMETEOPOJIOTHUECKOM  Oe3omacHOCTH — Tepputopuii, Tak u maigs CI'MO
notpedureneil. [Ipu peanuszanyy KOHIENIUHU LIXPOKOTO paclpeeseHHOro JOCTya, a
TaK)Xe IPHU YCIOBUU pa3pabOTKU PErIAMEHTOB B3aUMOJICUCTBUS CYOBEKTOB, JaHHAS
CUCTEMA MOKET CTaTh MH(POPMAITMOHHO-YIPABIISIIOLIEH CUCTEMOM.

B cooTBeTCTBHH € CYHIECTBYIOIIMM TEXHOJIOTMYECKUM ypoBHeM B 'Y LII'MC,
['MC-pecypc TEXHOJIOTMYECKU NOJKEeH comnpoBoxaareess uz ['Y CHUBHUI'U, nHO
HCIIOJIB30BATHCS CIIEIHATUCTaMHU ry HIMC TEPPUTOPUA IS
rugpomeToOecnieyeHus 0ezonacHocTy tepputopui, u st CI'MO notpebuteneil B
pexuMe cankurnonnporanHoro WEB-noctyna.

MapkeTunroBeiii mian ucnois3oBanus [MC-pecypca cocTOUT H3 UAEU
BHEJIPECHUS]  PACHPENICICHHOW CHCTeMbl  caHkuuoHupoBanHoro WEB-noctyna
norpebureneil B yCTaHOBJICHHOM TMOpsAAKe. OTOT IUlaH OylneT paslenoM B
3aKJITFOYUTEIBHOM OTUETE.

HeoOxoaumo  3HauuTeNnbHOE  (KapAWMHAIBHOE)  YJIy4ILEHHE paboThI
HaO0JI0IaTeNIbHOM CeTH, MOBBIIIEHUE Ka4yeCTBa, MOJHOTHI MH(pOpMAIINK, 0OecTieueHre
ONEPATUBHBIX KOMMYHHUKAlMi, PpEIICHUE BOMNPOCOB MATEPUATBHO-TEXHUYECKON

OCHAIIIEHHOCTH CCTH.
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Hacymuro weobxommmo oOydenue kak crenumamuctoB ['Y II'MC, Ttak u
nonb3oBateneit [ MMC-pecypca aisg opraHu3anyyd ONTUMAJILHOTO B3auMozencTBus. B
ATOM CJIy4ae MCIOJb30BaHUE pecypca NoBjeUeT cymecTBeHHoe pazsutue CI'MO.

Hayunslii pykoBoautens - k.¢.-M.H. JI.C.XaitOymnnHa

OtB.ucnonautens - K.¢.-m.H. JI.C.XaitOynirnna

Pa3paboTka M BHeJApeHHMe MeTOJAMKHM ABTOMATH3MPOBAHHOIO INOCTPOCHHS
ABMAIMOHHBIX KAPT MOroJbl ¢ AeTAJM3ALMEH MO CTAHAAPTHBIM INIOIIAASIM
("xBagparam'') moseToB MaJy0il apuanuu 1o reppuropun O0b-UpTHIICKOTO U
3anagno-Cudupckoro YI'MC

AHHOTAIMs

HpOFpaMMHOG o0OecrieueHne BKIIFOYAET CICAYIOIIHC 3JICMCHTBI TEXHOJIOTHYECKON
JIMHHUU:

IIporpammuslii komiuieke " Kontyp-cepsep' Hosocubupckoro HI'MC-PCMLI:

- [Ipuem u 06paboTKa naHHBIX HaOMoaAeHu B kKojae KHO1;

- [IpuemM naHHBIX paano3oHaupoBaHus (dactu A u b).

IIporpamma "Sloi'":

OO0paboTka gaHHBIX paguo3oHaupoBanus (dactu A u b) mo teppuropumn Ypano-

Cubupckoro permona, pacuersl A0 BbICOTHI 3000Mm:

- BBICOTA HYJIEBOW M30TEPMBI,

- cJI0M 00JIeICHEHNS,

- CJI0OM 00JIaYHOCTH,

- YPOBEHb U 3HAYEHHE MaKCUMAaJILHOTO CIBUTra BETPA.

IIporpamma "AeroVT":

- KapTorpaduueckue BEIYUCICHUS,

- HAaHECEHHE CETKH ILIOIIAIeH MOJIeTOB MaJiol aBuaruu 3anaaHoit Cubupu,

- packoaupoBaHue pgaHHbIX "KoHTyp-cepBep', IBeTHasi HaHOCKa MPHU3EMHBIX
JTAHHBIX,

- pacdeTr W OTOOpaKeHHWE M3OJIMHHK O0apruecKoro Mojs W IEHTPOB OapHYeCcKuX
oOpa3oBaHUM,

- HAJIO)KCHHE PACUETHBIX adPOJIOTHUYECKUX JIaHHBIX MporpaMMsl Sloi,

- opMupoBaHue BBIXOJHBIX Ipaduueckux ¢aitnos B popmare GIF no 3amanHomy
CIIMCKY MacIITaboB, [IEHTPOB, TapaMEeTPOB.

Komaunanseliii Mmoayanb "Aero-VT':

- JICMOH peajibHOT'0 BPEMEHHU: CHHXPOHU3AIUSA JIaHHBIX, BEJICHUE JIOTOB,

- 3anyck nporpamm "Sloi" u "Aero-VT",

- BegeHue ceancoB ¢ WEB-cepBepoM, 0OHOBIIEHHE KapT.

Pa3zpaboranHas MeToIMKa aBTOMATU3UPOBAHHOTO MOCTpoeHus 39 kapT 3a 8 CpOKOB B
3 macmtabax nms 3anagHoit CuOupH B 11€710M, 10 3-M pEeruoHaM C ceBepa Ha IoT U 10
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3-m otaenbHbIM 1IeHTpaM (LII'MC, AMCT') ucnisiTana B OTJIaJ0YHOM U OTIEPATHBHOM
pexuMe.
[Tpumep kapThl IpUBEACH HA pUCYHKE (MATUTpa U3MEHEHA JIJIsl BBIBO/IA HA ME€YaTh).
OnepaTuBHbIE pe3yJbTaThl B peaJbHOM BpeMeHU OoToOpakaroTcsi Ha MHTepHeT-
CTpaHuLE:
"MeteoobecrnieueHre mano aBuanuu 3anagHo Cubupu (ucnbiTanue tembl HUP
1.8.83 Cu6HUI'MU Pocruapomer)"
WEB-cepBepa CuoHUI'MU: http://pogoda.nsk.su:82/aerovt
PesynpTaTel ucHbITaHWA TOATBEpAWNIA  d(PPEKTUBHOCT H  HAAECKHOCTH
METOJMKH aBTOMATU3UPOBAHHOTO TMOCTPOEHUS KapT U MPOJEMOHCTPUPOBAIU
BBICOKYIO HQJIe)KHOCTh pa3pabOTaHHOM H OTJIAXKEHHOM TEXHOJOTUM JIOBEIICHUS
MPOAYKIIUHU IO MOTPEOUTEIICH.
BrixogHbie KapThl, HECMOTPSI Ha HACBIILIEHHOCTh JJAHHBIMU W HAJIUYHE 1IBETA, BECbMa
KOMMAaKTHbI, 4YTO oOOJier4yaeT JOCTyl K HUM TIOJIb30BaTelied Jaxe C
HU3KOCKOPOCTHBIMU VHTEpHET-KaHAIaMH.
BrimonHenHass paboTa Ha COBPEMEHHOM YpPOBHE pEIIAeT 3ajladyy pacHIupeHUs
WHDOPMAITMOHHBIX ~ PECypcoB,  JoCTymHbIX  cuHonTuky AMII/AMCI  npu
o0ecIieyeHnH MOJIETOB MO TIONIA/IIM MaJIOl aBUallUU.
Pa3paboTanHasi U MCHBITAHHAsT TEXHOJIOTMYECKAasl JIMHUS TOTOBAa K BHEJIPEHUIO B
OTEpaTUBHYI0 paboTy Il oOecreueHus MOTpeOHOCTEeN IIOOBIX MOJIb30BaTENeH
3anannoi Cubupu.
Bmecte ¢ TeMm, METOAOJOTHYECKHWE TMPOOJEMBbI COCTABICHUS AaBUAIIMOHHBIX
MIPOTHO30B MO MJIOMIAASM OCTAIOTCS U KAYT €IlIe CEPbEe3HBIX HAYUHBIX HCCIICI0OBaHUM.

Puc. - Ilpumep oaHOM M3 BBIXOAHBIX KAPT
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Hayunsiit pykoBoaurens - B.M.Tokapes

Otg. ucnonuurens — B.M.Tokapes

AnantupoBaH u BHeapeH 'UC-pecypc «Iloroaa, rugposiorusi B peajibHOM

BpPeMEHH /ISl ePUOA0B NaBoAKa» Ha Tepputopun KpacHosipckoro kpas

AHHOTaIUs

Cozmana T'MC- TtomoocHoBa 30HBI OTBeTCTBeHHOCTH Cpemne-Cubupckoro
YI'MC. YTOouHEH U cornacoBaH ¢ TeppuTopuaibHbIMU yrpasieHussmu MUC Poccun
no Tteppuropun KpacHospCcKOro kpas  CIHMCOK «TOYEK HANPSHKEHHOCTH 110
MMaBOJAKOBOM CUTyallMW» ISl KaXIOWM TEPPUTOPUU, YTOUHEHBI KPUTEPUH OMNMACHBIX
ypoBHeW. B mporpamMmmMHOM obOecrniedeHHH NpPeyCMOTPEHAa TEXHOJIOTUSI BHECEHUS
€KETOJIHBIX KOPPEKTUB OIIACHBIX OTMETOK YPOBHS I NOTCHLUUAIBHBIX  TOYEK
HaIps)KEHHOCTH.

Bxonnoi KOHTPOJIb KOPPEKTHOCTH, JIOCTOBEPHOCTHU ONEPAaTUBHOM

THAPOMETEOMH(POPMAIIIN C  CETH I[H}I37p63€pBI/IpOBaHI/I$I 0a3 JaHHBIX XpaHEHUS,



YCBOGHUS U Tepeladyd MEeTeOMH(POpMaIluu, OCYIIECTBISETCS B paMKaX MPUHATHIX B
Cpenne-Cubupckom YI'MC TexXHONOTHI U perIaMeHTOB.

[Tonyuen 0630p nporHocrudeckod mpoaykuuu Cpeane-Cubupckoro YI'MC,
KOTOpasi JOoJbKHA ObITh omepaTtuBHO HHTerpupoBana B ['MC-pecypc, coriacoBaHbI
o0beMbl uHpopmanuu. Pa3zpaboran mporpaMMHbIN UHTEpQEHC AJig OnepaTUBHOTO
YCBOEHUS TPOrHOCTHYECKUX OJIOKOB.

['padmyeckuit uaTEpPEiic pecypca corimacoBaH CO CIEUUATUCTAMUA THIPOJIOTaMH.
Bo BzaumopeiictBun co cnenuanucramu  ACIIH Cpenne-Cubupckoro YI'MC
pa3zpaboTaHa W OTJaK€HAa CHCTEMa B3aMMOJCHCTBUS Tpaduueckoro uHTepdeiica c
0JIOKOM YCBOECHHMSI (PAKTUUECKON U IPOrHOCTUUECKON MH(POPMAIIH, €r0 B3aUMOJICHCTBUE
C 3KCIIEPTHON CUCTEMOM.

[Ipensapurenbusie ucnbitanusg ['MC-pecypca mpoBOAMIIOCH B CE30H IMABOJKA
2007r. B obweme, mnpemycmorpeHHoM Cornamenuem MUYUC Poccun u Cpenne-
Cubupckum YI'MC. Ilo pe3ynbratam mNpeaBapUTEIbHBIX UCOBITAHUNA (HOPMHUpPYETCS
M0JIb30BATENIbCKAsA JOKYMEHTAIUSA U HUHCTPYKLUHU MOJIb30BATEIEH.

PazpaboTana TexHOJOTHS JUIsl WCIOJB30BAHUSA  allllapaTHO- MPOrPAMMHOTO
komruiekca s popmupoBanus ['MC- pecypca «lloroga, rugposiorusi B peajibHOM
BPEMEHU» TMPU B3aUMOJICHCTBUM YAAICHHBIX KOPPECIOHJAEHTOB MPU PEIICHUU
Hay4YHbIX M TMPUKIAIHBIX 3aJa4. BaXHbIM acneKTOM KOMILUIEKCa SIBISETCS
BO3MOYKHOCTh BXOKJIEHHUSI B HETO C YAAJIEHHOIO TEpPMHUHAJA HKCIepTa — CIIeHUaIucTa,

a TaK’kKe€ BO3MOXXHOCTh MHTETPUPOBAHUS B HETO ONMEPATHUBHON HH(OpPMAIIUHU, TaHHBIX
OTpacjeBOr0 MOHUTOPHHIAa B BUJE JOMOJHSIOUIMX OMNIMM, MPEeAyCMaTPUBAIOIIMX
ucrnoibs3oBanue Texnonornyeckux WEB Bo3moxHOCTEIH.

[Iporpammuoe ob6ecneuenne ['MIC cuctemMbl MOXKET OBITH YCTAaHOBJIEHO Ha
cepBepe Cpeane-Cubupckoro YI'MC. Bo3M0XKHO TEXHOJIOTHYECKOE COMIPOBOKICHHE
u3 I'Y «CubHUT M.

MapxketunroBeii 1naH ucnosb3oBaHus [MC-pecypca cocTouT u3 wuaeu
BHEJIPEHUSI  paclpeiesieHHOM cucTeMbl —caHkiuonupoBanHoro WEB-noctyna
notpedureseil B yCTAaHOBIEHHOM MOPSIKE.

Heobxoaumo ynyumienue  paboThl HaOMIOATENbHONM CETH, IOBBIILICHUE
Ka4yeCcTBa, MOJHOTHI HHPOpMaIH, 0OecTieueHIUE ONEPATUBHBIX KOMMYHHKAITUI.
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Hacymno neob6xoaumo oOyuenue kak crnernuanuctoB Cpeane-CuOupckoro
YI'MC, tak u mnosb3oBateneit ['MC-pecypca myig opraHu3aluyd ONTUMajIbHOIO
B3aMMOJEHCTBUsI. B 3TOM cilydae HCIIONb30BaHUE peCypca MOBJIEUET CYIIECTBEHHOE

passutre CI'MO na tepputopun Cpeane-Cudbupckoro YI'MC.

Hayunsriit pykoBogutens - K.¢.-M.H. JI.C.XaiOyminna
OtB.ucnonaurens - K.¢.-m.H. JI.C.XaitOymnnHa

B omneparuBHyw paGory I'mapomeruentpoB MHpkyrckoro wum  3amaaHo-
Cubupckoro YI'MC BHeapeHa HOBasi TEXHOJOIMSl MOATOTOBKH J0JTOCPOYHBIX

IT'NAPOMETECOPOJOINICCKHUX IIPOTrHO30B

AHHOTaIuUs

Texnonorus «Kaccannpa-Cubupby», mnpeaHa3HaueHHas JUisi MOJATOTOBKH
JIOJITCOCPOYHBIX TUAPOMETEOPOJIOTHYECKUX TIIPOrHO30B, BHeapeHa B PBIl T'Y
«Hoocubupckuii HI'MC-PCML» 3ananno-Cubupckoro YI'MC u B ['unpomeTeHTp
I'Y «Upkyrckuii LITMC-Py» Upkyrckoro YITMC (pucyHok).

CoBmectHO co cnenuanuctamu [ uapomeruentpa ['Y «Upkyrckuin LII'MC-P»
BBIOpAHbI U BBEJIEHBI B apxuB TexHosoruu «Kaccannpa-CuOuppy» gJaHHBIE MECSYHOTO
U JleKaaHoro paspemieHus mo pacmmpeHHoit cetn 'MC Bocrtounoit Cubupu ot
Havaja HaOmroaeHuit u 1o anpesns 2007 rozaa.

C mas 2007 roga cnenpanucramu PBIL I'Y «HoBocubupckuii LII'MC-PCMIIy
o0ecrieueHo aBTOMAaTUUECKOE TOMOJTHEHNE apXuBa JaHHBIX TexHoJoruu «Kaccanapa-
Cubupb» OIepaTUBHBIMU JAHHBIMU MECSYHOTO M JICKAQJHOTO pa3pelieHUus: MO CETH
I'MC 3amnannoii 1 Bocrounoit Cubupm.

VYcnemHo mnporien onepaTUuBHbIE MCIBITAHUS YCOBEPIICHCTBOBAHHBIN METO.
JIOJITOCPOYHOIO TMPOTHO3a CPEIHEMECSIYHBIX TEMIIEpAaTyp MPU3EMHOIO BO3AYyXa
(XomomHBIM Tepuona Tona) Mo Tepputopuu 3amnagHoit Cubupu Ha OCHOBE
ONTUMHU3UPOBAHHOM JIOKAJIbBHO-KJIMMATUUYECKOU MOJEIIH (aBt. H.H.3aBpanummun).
Pemenniem IIMKII Pocrunpomera ot 28.12.2007 MeTon BHEAPEH B OINEPATUBHYIO

paboty I'mnpomeriientpa I'Y « HIII'MC-PCMII» u pekoMeH1I0BaH K pacIMPEHUIO Ha
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Bocrounyio Cubups.

BCE AN A0ArOCPOYHAKA =

AAHHBIE MPOrHOS OLEHKA CrPAEKSA  BbIXOA

TEXHOJIOTA TOAFrOTOBKM

AOSIMOCPOYHbIX TMAPOMETEOPOJIOrMHEeCKX TporHo308

® 'Y CubHUrMH, 2007

« @ W 11:25

& 'Nycx J & Bl & O | B {c:\Kacz} - Far I ] AokymenT1 - Microsoft ... I F] proba_1 J i

J 4 The Bat!

AAHHBIE MNPOMHO3 OLEHKA CNPABKA  BbIXOA

BXOAHBIE AAHHDIE ;

MOAESD |”KM ot I IZDDB ﬂv

o8

_CETH. |3ananuau Cvbupb, ceTb 2 LI MECSI] Imap‘l -

METEOIAEMEHT Temnepatypa - PAZPEIIEHHE |AeKkapa

HOMEP B MECSHIE |2 E{v

arnonn

® 'Y CubHUrMu, 2007

#'nycx J o e J 4 The Bat! | B {Ci\kacz) - Far I ] gokymenT1 - Microsoft ... I J i « @ W 11:31
PrucyHok BuI riiaBHOro MEHIO TEXHOJIOTMU U MEHIO 3aKa3a IIPOrHO30B

Hayunslii pykoBoautens — k.¢.-m.H. H. H. 3apanmumun

OtB.ucnonuTeNb — K.¢.-M.H. H. H. 3aBanumiun
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5. llepeyenb BHeapeHHbIX pe3yabTaToB HUOKP B 2007 rogy

B Hosocubupckom HI'MC-PCMI] 3ananno-Cubupckoro YI'MC BHeapen
YCOBEPILIEHCTBOBAHHBIN METO/T JI0JITOCPOYHOTO pOrHo3a aHOMAaJIUU
CpPEIHEMECSIYHBIX TEeMIEepaTyp BO3lyXa JJisi XOJOJHOTO IMEepHUojia MO TEPPUTOPUU
3anaanoit Cubupu Ha 6aze ONTUMU3UPOBAHHON JIOKATBHO-KIMMATHYECKON MOJIeNH, a
TaKXe€ METOJl M TEXHOJOTHS pacyeTa MPOrHo3a Morojibl Mo MOIYCyTKaM MEHTAbI s

aJIMUHUCTPATUBHBIX paitoHOB HoBocuOMpcKoii 061acTu.

6. [Ipemuu u HArpaabl, noay4eHusie corpyannkamu CuoHUT'MU B 2007 roay

3a MHOTOJIETHIOK IUIOJOTBOPHYIO HAy4HYIO JEATEIbHOCTH B CHUCTEME
['uapomerciy:k0bl U B CBSI3U C O5-JE€THUM IOOMJICEM 3aBEIYIOLIUNM OTIEIOM
npukinagHod Mereopoiorun «CuOHUI'MM» Bacunmii BacunseBuu KocTiokoB
HarpaxjaeH HarpyaHbsiM 3HakoM «[louetHwlii pabGotHuk ['mapomereocityxObl
Poccum». 3a MHOrosjeTHuUl JOOPOCOBECTHBIA TPYyA U B CBSI3M C BCEHAPOIHBIM
npazgaukoM [loGeast 25 coTpyanukoB HarpaxjaeHsl [loueTHoit Tpamotoit 'Y
«CuoHUT' MN».

bonbmioit 3o0mo0toii Menmaneto yaoctoeHa pabdora 'Y «CuoHUI'MWN» 3a
pa3paboTKy HH(pOpMaAIMOHHO-yIpaBisomed cucremsl «lloroma B peanbHOM

BpeMeHn» Ha BeicTaBke «CITACCHbB 2007» na Cubupckoi sipmapke.

/. 31aTeJibCKas 1esiTeJIbHOCTh
Cotrpynnukamu I'Y «CuOHMI'MUW» noarorosieHa K medatd M OTHPABJICHA B
['uapomereonsnar MoHorpadus «ATrpoKIMMaTHYECKHE pEeCcypchl U JIMHAMHUKa
YpOXKAWHOCTH  pPaHHUX  SIPOBBIX 3€PHOBBIX KylbTyp 3amaaHoi  CulOupm».
CoTpyaHuKaMHu MHCTUTYTa onyOiaukoBaHo 17 pabot, kpome TOro 8 paboT MPUHSATO K

nevatu B 2008 romy.
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8. llyoaukamuu B 2007 roay
KpynuaraukoB B.H.(mupextop) MonenupoBaHue IUHAMHKHA JKOCUCTEM  C
MIOMOIIIBI0 COBMECTHOW MOJENM KiuMara // BeIYUCIHTENbHBIE TEXHOJIOTHH,
2007.
Ky3un B.U., Kpynmuataukos B.H.(nupekrop) u ap. CoBmecTHas
MOJINIb PETHOHATLHOTO KiauMarta // Berauciurensubie Texnonoruu, 2007.
PomanoB JI.H.(ruc), boukapeBa E.I'. [IporHo3 omacHbIX BETPOB U OCAJIKOB C
MOMOIIbI0 METOJa MJIOCKUX BpallleHuH ajst Tepputopun 3amannou Cubupu //
Merteopouorust u ruaposaorus,2007.
KoctiokoB B.B. (3aB.otn.), KoctiokoBa H.U., Crapoctuna T.B. (3aB.na0.)
JlunaMuKa yposKaifiHOCTH 3€pHOBBIX KynbTyp Cubupu // Marepuans XXXIV
MexayHap. koHd. "MH@opManoHHBIE TEXHOJIOTMM B Hayke, 0Opa3oBaHUH,
tenekommyHukaruu U ousnece" IT+SE'07 (malickas ceccusi, Ykpauna, Kpeim,
Anra-I'ypayd, 2007).
Koctioko  B.B. (3aB.otn.), UYepnuxoBa M.M. (BHC) Pa3memenue
CEJIbCKOXO3SIICTBEHHBIX KYyJIbTyp MO Tepputopun 3anagHoi Cubupu //
Martepuanber XXXIV wmexayHap. koHd. "MHpopManMoHHBIE TEXHOJIOTHU B
Hayke, oOpa3oBaHuu, TeilekoMMyHukanuu u OusHece" IT+SE'07  (maiickas
ceccust, YkpauHna, Kpeim, Snra-I'yp3yd, 2007).
Koctiokor B.B. (3aB.otn.) m ap. HekoTopblie mposiBICHUS COJIHEUHO-3€MHBIX
cBs3ell Ha TeppuTopuu 3anagHoil Cubupu // Marepuansl XXXIII mexyHap.
koH}. "NHopmarnmoHHbIE  TEXHOJOTMM B  Hayke, 0Opa30BaHWH,
tenekommyHukanuu u ousnece" IT+SE'07 (ocennss ceccus, Ykpanna, Kpeim,
SAnra-T'yp3yd, 2007).
HyopoBckas O.A.(ac) u gnp. MHccrmemoBanue B3aWMOCBSI3E€H CTPYKTYPHI
OOJTAaYHOCTH W pachpelesieHnid METEOdJIEMEHTOB B HIDKHEWM W CpenHen
Tporiochepe C HCMHOJb30BAHUEM CIYTHUKOBBIX u300pakeHuit // OnTuka
atMocgepsl u okeana, 2007.
JlyOpoBckas O.A.(Hc), Knumonsa E.I'.(BHC) [Iporno3upoBanue

pacnpocTpaHeHus JIBIMOBBIX a’po3oseil Ha teppuropuu Cubupu
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// Berancaurenabuble TexHonoruu, 2007.

Shlychkov V.A.(zaB.otx.), Borodulin A.l., Desyatkov B.M., Agranovski I.E.
Personal Sampler of Monitoring of Viable Viruses; Part 1I: Modelling of
Indoor Sampling Conditions. Aerosol Science & Technology, 2007.

[IneraykoB B.A.(3aB.oTA.) U ap. OnTuMaibHas Ce€Th MOHUTOPUHTA aMMHaKa OT
BBIOPOCOB  TIpeANpHATHsA, JeWcTByromero B 4epte r.HoBocubupcka//
be3onacHocTh xu3HeaesaTeaprHoct, 2007.

[IInerykoB  B.A. (3aB.otn.) YUuCIEHHOE  HCCIENOBAHUE  pa3pelieHUs
HeyctoitunBocti KenbBuHa-I'enpMrosipiia B pycioBOM IOTOKE € TOHMOM//
Culupckuii )KypHai BeraucauTeabHo marematuku, 2007. T.10. Ne4.
Shlychkov V.A. (3aB.otan.) Calculation of channel currents and transport of
sediments on the basis of plain model for Novosibirsk reservoir. Proc. 10
International Symposium on River Sedimentation. Moscow, 2007. MGU. Vol.3.
Jlexenun A.A., Mansb6axoB B.M., lllnsiukoB B.A.(3aB.oTa.) Pacuer mepenoca
aTMOC(EPHBIX 3arps3HUTENICH HaJ| MEPEeCeYCHHOM MECTHOCTBIO C TMOMOIIBIO
yucieHHon mozenu // ConpspKeHHbIE 3a/1aud MEXAaHUKH PEarupyromux Cpen,
uHpopMatuku u dkoyioruu: Marepuanbl MexayHapoIHOW KOH(EpPEHIIUH.
Tomck: NU3n-Bo Tom. yu-Ta, 2007.

Bonkor W.A., Kazemun O.I1., Knumor O.B.(3am.nupextopa) Ilocnemuss
nernsuanusi, okeaH W arMmocdepa// Marepuanst V' Bceepoccuiickoro
COBELIAHUS M0 U3YUYECHUIO YETBEPTUUHOIO neprojia. Mocksa, 2007.

MapteinoBa FO.B.(1c) OrieHka BAUSHUS BapUallMM PACTUTEIHLHOCTH CEBEPHOTO
noyiymapus Ha AuHaMuKy Temmepatypel B 21 Beke// CoctaB arMocdepsl.
AtMmocheproe odnmektpuuectBo. Knmmartumdeckune dddexts:  Matepuans
Bcepoccuiickoit koH(bepeHInn MOIOAbIX yYueHbIX.- Huxauit Hosropom, 2007.
Klimova E.G. (Buc) Data assimilation algorithms based on the dynamical-
stochastic approach // International conference and Young Scientists School on
Computational Information Technologies for Environmental Sciences. Program
and Abstracts. Tomsk, 2007.

Ilyoposckas O.A. (ac), Manbb6axoB B.M., llInerukoB B.A.(3aB.ota.) Bausaue

MACCOBBIX JICCHBIX IIOKAapOB Ha OHMKIOHUYCCKHUC IMPpOICCChI B
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Cubupu// Beruncnurenbuble TexHoaoruu, 2007.

9. CBenenns 00 y4acTHi B BbICTABKAX, HAYYHbIX KOH(epeHuusXx,

CEMHUHapax 1 CUMIIO3uyMax

bonbmioit 3o0moToit mepanbio yaoctoeHa pabdora 'Y «CuOHUI'MU» 3a
pa3paboTKy HHpOpMAIMOHHO-yIIpaBisomed cuctemsl «lloroma B peanbHOM
BpeMeHn» Ha BeicTaBke «CITACCUB 2007» na Cubupckoii sspMapke.

I'Y «CuoHUI'MW» npunsn ywactue B paszene «Mereoponorus» 2-id
Mexnynaponnoi BeicTaBku «Okean 2007», mpoxoausiieit 23-26 anpeins 2007 roxa B
r.Mockge (LleHTpanbHbIil BEICTABOUHBIN KOMIUIEKC « DKCIIOLEHTPY, MTaBUIIbOH 5).

'Y «CubHUI' MWy yuyactBOBan B pabote 3-ro crenuaiu3upoBaHHOTO (popyma
«CoBpeMeHHbIE CUCTEMBI 0€30MaCHOCTH - aHTUTEppop», (I.KpacHospck, urone 2007
I.), B ToM unciie, B BeicTaBke Ha creHae CPIl MUC Poccuu. Ha BeicTtaBke I'Y
«CuoHUI'MI» ObL1 mpeicTaBieH 3KCIO3UIUEN, 0TOOpaXkaBIIe pa3paObOTKHU U OIMBIT
B3aumozeiicteus ¢ 'Y MUC Poccun mo HoBocubupckoii obmactu.

Cotrpynnuku I'Y «Cu6HUI'MUW» npunumanu yyactue B padore:

International conference and Young Scientists School on Computational
Information Technologies for Environmental Sciences. Program and Abstracts
(CITES 2007) (Tomck, 2007T.);

e MexnyHnapogHom HaydHoM koHTpecce «I'eo-Cubups-2007» (HoBocubupck,
25-27 ampens 2007 1.),

e (Cosemannn «COBEpPIICHCTBOBAHUE CHCTEMBI  TMPEIOCTABICHHUS  yCIIYT
MI0JIB30BATEIISIM THAPOMETECOPOIOTMIESCKON MH(GOPMAITMH, B TOM YHUCIIC B IEIAX
MOBBIIMICHUS  THIPOMETCOPOJIOTHUECKOM  0€30MacHOCTH Ha  TEPPUTOPUH
Cubupckoro denepanpsaoro okpyra» (HoBocubupck, 16-17 mas);

e 1l1-ofi Bcepoccuiickoii 1kosie-kKoHPepeHIMn MooabIX ydeHbIX «CocTraB

atMocdepbl. ATmochepHoe anekTpuuectBo. Kimmartmdeckue dQexThn

(Huxuuii Horopon, 15-18 mas 2007 r.);

Mexnaynaponnoit  koHpepeHuun  «CoNpsbKeHHbIE — 3aayd  MEXAHHUKHU
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pearupyromux cpea, nHpopmaTuku u 3xoaorum» (Tomck, utons 2007 1.);

e bpurancko-Poccuiickoit koHbepenuun “Tumaponornueckue MOCIEACTBUS
n3meHnenus knmumara” (HoBocubupck, 13-15 urons 20071.);

e |X Bcepoccuiickoit koHpepeHunn «CoBpeMeHHBIE METOIbI MATEMaTHYECKOTO

MOJICJIMPOBAHUS MPHUPOAHBIX M aHTpomoreHHbix karactpod (bapnaym, 17-22

centsaops 2007 r.);

e V BcepoccuiiCKOM COBEIIAHMM MO0 HM3YYEHHIO YETBEPTHUYHOIO Mepuoaa

(Mocksa, 7-9 Hos10pst 2007 1.) 1 1p.

Ha coBemanusix u konpepennusax corpyaaukamu I'Y «Cuo6HUT'MI» B 2007

roay npezacrasiieHsl 20 TOKIIaI0B.
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