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CucTema paHHero onoBeLleHust 0 HaBoaHeHusIX B 6acceiHe peku KyrapT, KelprbiactaH

TexHnyeckoe 3agaHue

1 BBepeHue

1.1 CnpaBou4Hasa nHcpopmauus

Asnatckun 6aHk passutua (ABP) B HacToswee Bpemsi okasbiBaeT nopaepkky Kbiprbi3ckomn
Pecnybnuke B peanuaaumym cekTopHOro npoekta ,[loBblilleHne YyCTOMYMBOCTU BOAHBIX PECYPCOB K
NM3MEHEHMIO KnumaTta un ctuxuiHbeim Geacteusam® (MYBPUKCB) npu MuHucTepcTBe cCenbCcKoro
xo3anctea (MCX) n MuHuctepcTBe YpesBblvarHbix cutyaumi (MYC). MpoekT Havanca B nione 2019
roga n gomkeH ObiTb 3aBeplleH B ceHTsi6pe 2025 roga. Otgen no peanusauun npoekta (OPIT)
cosgaH npy MunHmnctepcTee YpesBblHanHbix cuTyaunn (MYC).

Pesynbtat 3 npoekta HanpaBfneH Ha YKpenneHue noTeHuuana ynpaBreHns CTUXUAHLIMU
6enCcTBMAMM HA HaUMOHaNbHOM ypoBHe. B pamkax peanunsaumm aHHOro KOMNoHeHTa Ha 21 uenesom
obbekTe npoekta OyaoyT YCTaAHOBMEHbI HOBblIE TMAPONOrMYEckMe MocTbl (cocTosiwme U3
METEOPOSIOrMYECKUX N TMOPOMETPUYECKNX N3MEPUTESNBHBIX CTaHLMI), ynpaBneHue KoTopbiMu byaeT
ocyuwectenaTecs KbiprbisrmgpometoMm. Cuctema nNpOrHO3MPOBaHUSA W pPaHHEro OMOBELLUEHUs O
HaBogHeHusx (CMNmPOH) 6yaeTt npotectnpoBaHa B MMNIOTHOM pPeXuUMe ANns OLEHKM BO3MOXHOCTU ee
npuMeHeHus B Oyayuiem, a Takke Ans NoBblWeHUss 3PEKTUBHOCTU U TOYHOCTU CYLLECTBYHOLLEN
CUCTEMbI ONOBELLEHNSI, KOTOPas FTOTOBUTCS BPYYHYIO.

LleneBbiM peyHbiM 6accenHom ans nunoTtHoro npoekta CIMMPOH saBnsetca 6accenH pekn Kyrapr,
npoTekatowien Yepes ropoa hxanan-Abag v Bnagatowlen B TpaHcrpaHuydHyto peky Kapa-[dapbsa Ha
HebOoNbLIOM pacCTOSAHUN HWXKe No TeyeHuto (cM. puc. 1). baccenH pekn KyrapT nctopuyeckm Obin
XOpPOLIO OCHalleH npubopamu AN M3MEPEHUS OCAOKOB W PEYHOro CToKa, a Takke HOBbIMU
npnbopamu, koTopble ByayT ycTaHoBneHbl B pamkax npoekta [MYBPUKCB. OT4yeT, noaroToBneHHbIN
He3aBmncuMbIM 3kcnepTom ABP, nogTBepaun npurogHocTb 6acceriHa KyrapT ansg nunoTHOro npoekta
ClMNMuPOH (nogpobHocTn oT4YeTa NpUBEAEHbI B KOHLE JaHHOW rMaBbl).

[laHHbIe KOHCYNbTALUNOHHbIE YCIYTM BKNHOYaOT pa3paboTky ruaponornyeckmx 1 rmapoanHamMmyeckmnx
mogenen 6GaccerHa peku KyrapT M ux BHegpeHMe B COOTBETCTBYHOLLYH Nnatgopmy Ans
NPOrHO3MPOBaHMUS HABOOHEHMM C LUENbl CBOEBPEMEHHOrO MpeaynpexneHus HaceneHus,
NPOXMBAIOLLLEro HMXKe Nno TedeHuto pekn B [hkanan-Abage, n onpegeneHns CTteneHn 3aTtonneHns B
Cysake.

ClMvPOH 6yger ycTaHoBneHa Ha CylecCTBYKOLWMX cepBepax W OyaeTr ynpaBnsTbCA
KblprelarugpomeToMm 13 ero HauuoHanbHoro odguca B buwkeke. Cuctema pomkHa ObITb
WHTerpMpoBaHa C cyuiecTByloLlern 6a3on AaHHbIX HabNAeHUn B pearnbHOM BPEMEHU U MOAENSMU
yucneHHoro nporHo3da norogbl (YUMM), 4ToBbl 3TV UCTOYMHMKM AaHHBIX MOFMM WUCMONb30BaTbCHA B
mopgensax ClMnPOH.

1.2 LUensb, 3agauu v oxmnpgaemMble pe3ynbTaTthbl

LUenb

Lienb - 3aBepumTb BHeagpeHne CUcTeMbl NPOrHO3NPOBaHNS Y paHHErO OMOBELLEHMS O HABOAHEHUSIX
B GacceliHe peku KyrapT cCBsi3aHHyl0 C B CyLLECTBYHLUMMU cUCTEMaMU cOopa AaHHbIX, U
METEOopOSIOrM4yeckMM NporHo3vpoBaHmemM KbiprbiaruapomeTta.

3apgauu

3ap,al-|aM|/| KOHCYINbTaAaUUOHHbIX YCIYT ABJITAKTCA:




CucTema paHHero onoBeLleHust 0 HaBoaHeHusIX B 6acceiHe peku KyrapT, KelprbiactaH

TexHnyeckoe 3agaHue

Cosgatb nunotHbin CMMPOH B KbipreldarmgpoMete Ans paHHEro npeaynpexaeHust o
HaBOLAHEHUAX B HMKHEM TeveHun pekun Kyrapt

MporHosupoBaThb rNy6uHbI U NPOTSXKEHHOCTM 3aTOMMEHWI B ropoackoit 3oHe Cy3aka

Ykpenutb noTeHuman KbipreidrugpomeTa B cpepe ruaposriornyeckoro v ruapoamHaMmyeckoro
MOZJEeNMpPOBaHusi, kapTorpadMpoBaHUs U NPOrHO3MPOBaHUSI HABOAHEHUI

MpoAaoMmKNUTEeNnbLHOCTb

MpoAomMKNTENBHOCTL KOHCYNbTALUMOHHBIX YCnyr coctaBndeT 31 mecaues, BKkNoYasa 7 MecsiLeB Ha
cosgaHune CINunPOH B KbipreiarugpomeTte n 24 mecsileB AMCTaHLMOHHON NOAOEPXKKN.

Pe3ynbTartbl, KOTOpbIE AOMKHbI ObITb AOCTUrHYTHLI MogpagYMKom

PaspaboTka 1 kannbpoBka HOBOW rMaponormdeckon mogenu ans daccenHa peku Kyrapt ¢
BO3MOXXHOCTbIO MOAENMPOBaHUA CTOKa Kak OT JOXKAEBbIX OCaAKOB, TaK U OT TasiHUA CHera.

Paspabotka n kanubpoBka HOBOM KOMOMHMpoBaHHOW 1D-2D mMopenu cpegHe-HUWKHEro
NOMMEHHOro y4yactka pekun KyrapT go cnusHus ¢ pekon Kapa-Lapbsi. KomnoHeHT 2D
OXBaTbIBaeT ropoAckyto 3oHy Cy3aka Hwke no TeveHuto ot [bkanan-A6aga (nnowaab OKoso
40 km?)

PaspaboTka kapT onacHoctn HaBogHeHwun ansa Cysaka ans 50%, 20%, 10%, 5%, 2%, 1%,
0,4%, 0,2% BITI.

WHTerpaums ykasaHHbIX MoAenem B NOOXOAsWYH nnatgopMmy Ans NpOrHO3MpoOBaHWUSA
HaBOOHEHUN, ycTaHOBKa ee Ha cepBep Kbiprolsrmgpomera M MHTErpaumsi ¢ ero CeTbio
HabnogeHn B pexume peanbHOro BpeMmeHun B 6accenHe pekun Kyrapt n nporHosamum YIr.

KoHurypupoBaHue nnatopmbl  NPOrHO3MPOBaHUSA AN aBTOMaTU3MPOBAHHOIO U
perynsapHoro nporHo3vpoBaHWs HaBogHeHWW B ©OaccenHe pekn KyrapT, Bkwoyas
AccMUnAUMIO OaHHbIX TMAPOMETPUYECKMX HABMIO4EHWA U MPOrHO30B HABOAHEHWA Ans
Cy3sakckoro nogparioHa.

BBoa B akcnnyataumio U TeCTUpoBaHME CUCTEMbl MPOrHO3MPOBAHMS U ee rokasaTenen B
TeYyeHue ANUTENbHOro Nepnuoaa BpEMeHN.

OO6y4yeHve coTpyaHukoB KbiprblarugpomeTta ruaporiorMiyeckomy U ruapoaMHaMmU4eckomy
MOZENMPOBaHNIO, a Takke 3KChnyaTauum U TeXHUYeckoMy obCnyxunBaHuo paspaboTaHHoM
ClMuPOH.

MpenoctaBneHne obyyatoLmx Nocobui n pykoBOACTBA NOMb30BaTENS CUCTEMbI (HA PyCCKOM
A3bIKE)

[vcTtaHumoHHan nopaepxka KbiprblarmgpomMetra ¢ MOMEHTa BBOAa B 3KChryaTauuioo v Ao
OKOHYaHUS CpOKa AENCTBUSI KOHTPaKTA.
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PucyHok 1: Kapta pacnonoxeHus 6acceriHa peku KyrapT n macwtad ruapoamHaMmyecknx Mmogenem

Ona nonyyeHns Gonee noapoOHOM WMHOpPMauuM O xapakTepucTukax OGacceniHa peku Kyrapr,
CYLeCTBYIOWMNX AaHHbIX W CUCTEMax, yyacTHMKaM TeHAepa npegnaraeTca O3HAKOMUTbCHA C
"Omyemom o Cucmeme paHHe20 orosewjeHUss 0 HaeOoOHeHuUsix 8 bacceliHe peku Kyzapm,
KbipebiscmaH" (T. BaH KankeH, koHcynbTaHT ABP, dpnHanbHbIi oT4eT, 22 oktabpa 2023 roaa).
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2 MakeTbl 3aKynok

2.1 0O630p

MpegocTtaBneHne HeO6XoAMMbIX YCAYT U MaTepPManoB, BEPOSITHO, NOTpebyeT kak HauMOHarbHbIX, TaK
N MexxgyHapoaHbix pecypcoB. B Tabnuua 11 0606LweHbl ycnyri n matepumarnsbl, KOTopble Heobxoammo
3aKynuTb ansa co3gaHud ClMuPOH, a Takke yKasaH BEPOSATHLIN NCTOYHUK
(HaunoHanbHbIA/MeXQyHapPOAHbIA) U BapUaHTbl MOCTABOK.

Tabnuua 1 lNepeyeHb ycnyr u maTepuanos, KOTOpble HEODXOAMMO 3aKynuTb, C YKa3aHUWEM MCTOYHUKOB U
BapuaHTOB MOCTaBKM

Ne | XapakTtep 3akynok AnemMeHT MeTop 3akynok McTouHuk ETETE
nocTaBKU
1 3akynka PaspaboTka n
KOHCYNbTaLMOHHBIX | Kannbposka
ycnyr v TMAPOMOrMYECKUX 1
nporpaMmMHoOro rMAPOANHAMUYECKMX
obecneveHus moaenen
CospgaHue 1 BBOA B Bbi6op KoHcynbTaumoHHas
aKcnyaTaumio KOHCYNbTaLMOHHON dvpma c
nnatdopmbl d1pMbl Ha OCHOBE MexayHapoaHbIi | MexayHapoOHbIMU
NPOrHO3NpoBaHNs KavecTBa u 1 HaUMOHarnbHbIMM
CrNuPOH ctoumocTu (90:10) cneuuanucrtamu
HapawwBaHuve
noTeHumana v
nogaepxka B
TEXHUYECKOM
obcnyxusaHum
MporpammHoe
obecneyeHve ans
MOZenMpoBaHus Bkntoyero B | MexayrapoaHbiii
KOHCYnbTauMoHHble | MexayHapoaHbIi
MporpammHoe yenyrm HeeTABMIK
obecneyeHve
nnaTdopmbl MPOrHO308B
2 3akynka ToBapoB 1 | VccrnepoBaHus ceveHusi HaumoHanbHas
ycnyr peku B 70 TOYKax BAOMb reofieanyeckast
peku Kyrapt KOMMNaHUs waw
[leTanbHas BbICOTHAS MpenocTtaBnseTcs HaLMOHaNbHbIA MUYCvepes
(BO3AYLLHAA 1 Ha3eMHas no CyBKoHTpaKTy pabotbi;
(MOAP) cbemka APOBoAUMLIS
MecTHocTu cena Cysak XOIFHACTBEHHLH
(40 km 2) crocobom
3 3akynka pabot MocTaBka n yctaHoBKa Bynet BkntoyeHa B | MexayHapoaHbIi
pagapa ypoBHs BOAbl B KOHTPAaKT TeKyLero
Dxanan-Abape npoekta CCWRDR




CucTema paHHero onoBeLleHust 0 HaBoaHeHusIX B 6acceiHe peku KyrapT, KelprbiactaH

TexHnyeckoe 3agaHue

anIMe‘-IaHI/IFl K I'IpVIBe,EI,eHHOIZ Bbille Ta6n|/1u,e:

1. OxupaaeTcsi, YTO KOHCYNbTaUMOHHbIE YycryrM OyayT BO3MMaBNSATbCA MEXAYHAPOOHbLIM
KOHCYNbTaHTOM COOTBETCTBYHOLLEA KBanuukauum Wu onbiTa, HO MO BO3MOXHOCTM C
NpUBMeYEeHMEeM HaLMoHarbHbIX 3KcnepToB. [lpeanonaraeTcsi, YTO KOHCYNbTAHT Takke
nocTaBuT Heobxoaumoe nporpammHoe obecnedyeHne Ans Co3daHus U aKchnyaTauum
ClMuPOH.

2. Heobxogumble Tonorpaduyeckne nabickaHna 6ygyT npoBoanTbLCS NO CyOKOHTPaKTYC MECTHON
reogesmyeckon komnaHuven MecTa npoBefeHUs Tonorpauuecknx  U3bICKAHUA U
crneundukaumn, npvBedeHHble B HacTosWeM [AOKyMeHTe, OyayT OencTBuTENbHbl B
3aBMCUMOCTU OT TOrO, Kakon MeTo 3akynku yaeT npuHAT.

3. CepsepHoe obopyaoBaHue CIMNnPOH ecTb B Hanu4mm B CyLLEeCTBYIOLLIEV CEPBEPHON KOMHATE
Kbiprbisrmgpometa. KoHcynbTaHT gomkeH nogtBepaute OPI, 4yto  cneuudmkaumn,
npeacTaBfeHHble B HACTOSILEM [OOKyYMEHTE, COOTBETCTBYHOT npegnaraemon pabote
CIMuPOH.

4. B [Oxanan-Abage pekoMeHOOBaHO YCTaHOBWUTb AOMOSHUTENbHbLIN pagjap ANns M3MepeHus
YpPOBHS BoAbl. Bonpoc 0 noctaeke u ycTaHoBke OyaeT pewaTtbCcsa B Ka4ecTBe AOMNOMHEHUS K
Tekywemy koHTpakty CCWRDR.

Bonee nogpobHas nHdopmaLuus 06 oTaenbHbIX 3aKynoYHbIX NakeTax npeacTaBneHa B criegyoLwmx
pasgenax.

2.2 KoHcynbTauMOHHbIe yCnyrM u nporpaMmMHoe o6ecrneyeHue

2.2.1 'mpponorn4yeckoe mogenupoBaHue

Heobxoanmo paspaboTtaTtb rmaponornyeckyto Moaesb, OXBaTbiBaloLLYyO Becb BaccernH pekn KyraprT,
Ons pacyeTa peyvyHoro npurtoka no HabnigaembiM M NPOrHo3vMpyembliM ocagkamMm. Mogenb AormkHa
BKIOYATb KOMMOHEHT CHErOTasiHNA C y4eTOM KIMMaTUYECKUX YCNoBUIA GaccenHa u gormkHa paboTaTb
B HenpepbiBHOM pexume, 4Tobbl obecneynTb MOCTOSHHBIA YYET BAXHOCTU MOYBbI U COCTOSHUS
CHEXHOro nokpoea. MwuHMManbHble crneuudukaumMm nporpamMmMHoOro obecnedeHust Ans
mMogenvpoBaHusa npueedeHbl B [MpunoxeHun 1. [Ana kannbposkn mogenu cnegyet UCNonb3oBaTb
nmewwmeca faHHole o6 ocagkax, MCnapeHun, Temnepatype W pevyHOM CTOKe, MOSflyYeHHble C
Ha3eMHbIX CTaHuun B BaccenHe (cM. PucyHok 2). MNMoapobHble CBeOEHUA O HanMYUKU OaHHbIX Ha
KakgoMm y4acTke CM. B OT4yeTe KoHcynbTaHToB ABP, koTopble [OmMkHbl ObiTb MOATBEPXKAOEHDI
KOHCYNbTaHTOM.
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PucyHok 2: PacnonoxeHue ruapomMeTeoponormiecknx noctos B 6acceiiHe peku Kyrapt.

MocKonbKy MMerLMecs rmapoOMeTEOPOSIOTMYECKME AAaHHbIE OXBATLIBAKOT Pa3finyHble NCTOPUYECKME
3noxm, Heobxoaum TLLaTenbHbIM 0TOOP NeprMoaoB, KoTopble ByayT NCNONB30BaTLCA AN KannMbpoBKK
1 Banuaaumm mogenu. BoiGpaHHble nepunoabl OMKHbI BKITOYATh BbICOKME HABOOHEHWS, 1 OCHOBHOE
BHMMaHME Npu KanubpoBke OOIMKHO ObiTb YAENEeHO NMUKaM HaBOAHEHWA M BOMU3M HUX C LIENbIO
BOCMNpPOM3BEAEHMSA Kak X MacluTaboB, Tak 1, YTO OYEHb BaXXHO, CPOKOB. KOHCYNbTaHT AOMKEH YETKO
N3NOXUTb NOAX0A K MogenupoBaHuio, npegnaraemoin ans CrMvPOH, n metogonoruio paspaboTku,
KannbpoBKM 1 NPOBEPKN MOAENMN.

OhheKkTBHOCTL KanMbpoBKM MoAenn [OSMKHA ObiTb KONMMYECTBEHHO OLEHEeHa Kak MWHUMYM C
ncnonb3oBaHveM nokasartenen apdektmsHocTn Hawa-Catknudga (NSE) n cpeaHekBagpatuyHom
kopHeBon ownbkmn (RMSE). 3HaueHna NSE n RMSE gomxHbl paccumtbiBaTbCa Kak ans obuiero
pe3ynbTata HENPEPbLIBHOTO MOAENUPOBaHUSA, TaK 1 ANA OTAENbHbIX HABOOHEHWN.

2.2.2 'mppopgmHammnyeckoe MoaenupoBaHue

[na nporHo3a ypoBHsi BoAbl Heo6xoauma rmapogmHammuyeckass MOAenb, OXBaTbiBaOLLAS HUKHIOKW
noiMeHHyto YacTb BaccenHa pekn Kyrapt. [na nporHosa rnybuHbl U NPOTSXXEHHOCTM 3aTONNEHNS B
pavioHe Cysaka TpebyeTtcs npeacrasnenne 2D-mogenu, ceasaHHoe ¢ 1D-onucaHveM pycna peku.
MwuHMmanbHble cneuudurkauum nporpaMmmHoro obecneyeHnss ons MOAenMpoBaHWUS NpuBEAEHbI B
MpunoxeHnn 1. [Ona uenerd NpPOrHO3MPOBAHWUS  KOHCYNbTaHT MOXeT BblOpaTb 3anyck
KomMOuMHMpoBaHHON 1D-2D mogenu B pearlbHOM BPEMEHW, eCrv BO3MOXHO [OCTaTOYMHO ObiCcTpoe
MOZENUPOBaHME, WUNM Xe noarotToButb "OMONMOTEKY" KapT HaBOAHEHWUA, COOTBETCTBYHLLMX
AnanasoHy YpPOBHEW WM pacxofoB peK, KOTopble MOryT ObiTb CBSi3aHbl C Habnwogaembiv unm
NporHo3npyemMbiM ypoOBHEM BOAbl Ha MpegnaraeMoM BogomepHoMm nocty [xanan-Abaa. B
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nocnegHem crniyqae 2D-obnactb ynpowieHHo npeacrasndaetcs B 1D-mogenn. KoHCynbTaHT AomKeH
yKasaTb NpegnoyTUTENbHbIM NOAX04 U ONUCaTb METOLAOSOMMIO.

HesaBncumo OT TOro, Kakoh noaxod K MOAENVMPOBaHUIO MporHo3a OyaeT ucnonb3oBaH, AN
nonyyeHnMs AdaHHbIX O rybuHe wn nnowaan 3atonnenHua Cysaka Heobxoguma 1D-2D
rmgpoanHammnyeckaa mogens. MmapoanHammnyeckas mogens 1D oxBaTbiBaeT HWkHME 60 KM peku
KyrapT. Cbemks nonepeyHbix cevyeHnn 6yayT BbINOMHEHbl MO  OTAENbHOMY KOHTPaKTy W
npeaocTaBneHbl  KOHCynbTaHTy. Cm. pasg. 2.3.1.1 agna 6onee nogpobHom uWHMopmaumm.
O6cnenoBaHHble NONEPEYHbIE CEYEHNSA PEKN MOTYT noTpeboBaTh IKCTpanonaumm u o6 beguHeHns ¢
nogxoasdwen rnobansHon LUMP (Hanpumep, MERIT, ALOS), ecnn macwtabbl HaBOgHEHUST MOTYT
BbIXOAUTb 3a npefenbl CbeMKW. B HWXHEM TedyeHuM pekum umeeTcs psag BOOOMNPOMYCKHbIX
COOPY)XEHMWI, MOCTOB M PEYHbIX UCKYCCTBEHHbLIX COOPY>KEHUI, BKMOYAsA yKpenuTenbHble COOPYXXEHUS,
oaMmbbl M OyHbl, KOTOpble [OOIMKHbl OblTb COOTBETCTBYHOLMM 00pasoM Yy4YTeHbl B MoAenu.
NHdopmaunio 0 CyLecTBYOLWMX M NPOBOAUMBIX paboTax MO MCKYCCTBEHHBbIM COOPYXXEHUSM PeKM
MOXHO nony4nTtb B MYC B [)xanan-Abage.

2D-KOMMOHEHT OrpaHnyeH TeppuTopuen nnowaabio okono 40 KM2 Hwxke no TeyeHuto ot [kanan-
AbGaga. [Ona atom Tepputopum OygeT npoBedeHa AeTanbHasi Tonorpadudeckad Cbemka,
noapobHoctn cm. B pasgene 2.3.1.3. KomnoHeHTbl 1D n 2D B 3TON 30HE AOMKHbI ObITh CBSA3aHbI
mexay cobon Ha OCHOBE MOPOroBbIX 3HAYEHUI NepenonHeHns pycna (ypoBHu rpebHen 6eperos nnm
Aamb), a apyrne nNoBEPXHOCTHbIE XapaKTePUCTUKWU, KOTOPble MOryT MOBMAUATb Ha MyTWM Ha3eMHOro
CTOKa (Hanpumep, NOAHATbIE OOPOrv, Aambbl M 6epera opocUTENbHbBIX KaHANoB), AOJMKHbI ObiTb
npeacTaeneHbl B 2D-06n1act ¢ NOMOLLbI0 COOTBETCTBYHOLMX CPeacTs (Hanpumep, NuHUIA paspbiBa
WY NPOAONbHbIX MNIOTUH). KOMMOHEHT LWepoxoBaToCTN NoBepxHOCTM Ang 2D-obnactun moxeT ObiTb
nony4eH U3 CNyTHUKOBbIX CHUMKOB.

Kannbposka mogenn 1D BO3MOXHa TONbKO Ha rugponocte MuxannoBka, raoe MMeoTCst MHOroneTHue
3anmMcnm ypoBHSA M pacxoda Bogbl. [Ans oueHkn paboTbl MOAENU Ha 3TOM CTaHUMM U NOSTyYeHus
cooTBeTCTBYOWMX Nokasartenen adpdpektnsHoctn (NSE n RMSE) Heob6xoamMmo BbiGpaTe HECKOSBLKO
noaxoAasmMx HaBOOAHEHWUI 3a NOCNeAHEE BPEMS.

2.2.3 KapTbl onacHOCTM HaBOAHEHUN

KannbpoeaHHaa 1D-2D mopenb AomkHa ObiTb MCMOMb30BaHa AOf1 CO34aHWUsl KapT OMacHOCTU
HaBogHeHun B Cysake Ons guanasoHa BepoATHOCTeN rogoBoro npesBbiweHunda (BITI) ¢ uenbto
okasaHuna nomow MYC n mMecTHbIM BnacTam B onpeaeneHnm 30H BbICOKOro pucka. BIT1 Bkntovaet
50%, 20%, 10%, 5%, 2%, 1%, 0,4%, 0,2%, npy 3TOM Ha KapTax OMaCHOCTU HaBOLHEHWI
YKa3bIBalOTCA MakcumarnbHble MaclTadbl, ryBGuHbl, CKOPOCTN M ONACHOCTb HABOAHEHWUI (CodYeTaHne
CKOpoCTW U rnybuHbl). B cnyyae, ecnu B cucteme NporHO3MpoBaHus B pearibHOM BpemeHu OyayT
NCNonb30BaTbCA 3apaHee pacCYnTaHHble KapTbl HABOAHEHMUN (T.e. BMecTo 3anycka 1D-2D moaenu),
MOryT noTpeboBaTbCs AOMONMHUTESNbHbIE CLLEHAPUN, YTOObLI OXBaTUTb BECb AMana3oH NoTeHUNanbHbIX
YPOBHEWN PEK B 4OCTAaTOMHOM pa3spelueHnn. KapTbl JOMKHbI BbITb HANOXeHbl HAa CMYTHUKOBbLIE CHUMKW
N OOMKHbl OnpedensaTb MECTOMNOSIOKEHWE COOTBETCTBYIOLINX YSA3BUMMbIX 34aHUA N OOBLEKTOB
WMHPPaCTPYKTYpbl, BKMOYAS LWKOMbl, MEOULMHCKME YYPEXOEeHUs, MWUNULENCKME U aBapunHble
CNyx06bl, aNEKTPO- N BOAOCHabXeHne 1 T.4.).

2.2.4 TporpammHoe obecneyeHue

Ona peanusauyun CMnPOH Heob6xoaumbl TP OCHOBHbBIX KOMMNOHEHTa NPOrpaMmMHOro obecneveHus.
OTO ruagponornyeckas Mogernb, rMapoAMHaMuMyeckass Mogenb M nnatgopma nporHo3npoBaHUs
HaBogHeHun. [MporpammHoe obecneyeHne OOMKHO ObiTb npegoctaBrieHo KoHCyrnbTaHTOM WU
yCTaHOBIEHO Ha yka3aHHOM cepBepe Kbiproidarugpomera. [ins npeanaraeMmomn cucteMbl He06xoanmo
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paccMmaTtpuBaTb TONbKO NPOBEPEHHble BpemeHeMm npoaykTbl (bonee 10 net ¢ MomeHTa nepBoOro
BbIMyCKa N C NOCTOSAHHbIMWM OBHOBNEHNsIMW). [penMyLLEeCcTBO OTAAETCA TEM U3 HUX, KOTOPbIE UMEIOT
cunbHoe coobLecTBO Monb3oBaTternien, CrnocobHoe nopaepxaTtb MPUHATME KOHEYHOW CUCTEMb
KbipreisrugpomeTtoM. B MpunoxeHun 1 nepeymcnersl MUHUMarsbHble crneumdukanmm ons Kaxaoro 13
NPOAYKTOB MnporpammHoro obecneveHus, Heobxogmmbix ans CMuPOH. KoHcynbTaHT [ormkeH
ykasaTb nobble nepBoHayarbHble WM TeKylime 3aTpaTtbl Ha NUUEH3UI0 ANA KaKO4oro u3 Tpex
NPOAYKTOB NporpaMmHoro obecneveHus. [na nuueHsni Ha OCHOBE rodoBOW NOAMUCKA CTOMMOCTb
NUUEH3UN Ha nepuon peanusaumy npoekTa U B TedeHne ABYX NieT Nocre ero 3aBepLlleHnsa oMmkKHa
ObITb BKNtOYeHa B rpadumk 3atpaT. KblproldarugpomeT AomkeH 6biTb yka3aH B KayecTBe KOHEYHOro
nonb3oBaTtens Bcex HeobxoaMMbIX NMLEH3UIN Ha NporpamMmmMHoe obecneyeHue.

2.2.5 YctaHoBKa, BBOA B 3KCMnyatauuio U NMpuemMKa CUCTeMbl NPOrHo3npoBaHUA
HaBOAHEHUN

PaspaboTaHHble rugponornyeckue u rmapognHaMmyeckmne Mogenm OMmKHbl ObiTb MHTErpMpoOBaHbI B
NOAXOAALLYI0 W KOHUIrypupyemyro nporpammHyto  nnatgopmy. [Mnatdopma  nossonut
aBTOMaTM3MpoBaTb MOArOTOBKY WHOpMaLMuM ONG NPOorHo3a HaBOAHEHWN, BKIOYasa crneayolime
3apjauun:

e MMnopT aaHHbIX HAabNAeHWI 3a ocakaMy U TeMrnepaTypoii B pexnmMe peanbHoro BpeMeHu
c cepBepa Kuprusrugpometeocnybbl, aBToMaTMyeckasi NpoBepka KayecTBa [OaHHbIX W
coxpaHeHue 1x B 6ase AaHHbIX CUCTEMbI NPOrHO3NPOBaHMUS

e MMnopT AaHHbIX HabnoOeHUn 3a YpOBHEM BOAbl B peanbHOM BpeMeHU (OnuMoHanbHO
npeobpasyeT Ux B pacxog no 3agaHHbIM KPMBbLIM pacxoia) U COXpaHeHUe 3TMX AaHHbIx B 6a3e
AaHHbIX

e MMnopT u oTobpaxeHne OaHHbIX 00 ocagkax B KOOpAMHATHOW CeTke W3 rnobanbHbIX
NCTOYHMKOB AaHHbIX (Hanpumep, IMERG) n nokanbHbix nporHo3os Yl

¢ BbluncneHne BpeMeHHbIX psSAoB cpeaHero konnyectea ocagkos no nnowaaun (CKOIMM) nytem
B3BELUMBAHNS [OaHHbIX HAOMAeHWA U NPOCTPAHCTBEHHOIO YCPEOHEHUs [AaHHbIX C
KOOpAMHaTHOW ceTkon. AHanornyHo ansa temnepatypsl (MAT)

o OObeavHeHne pPeTPOCMNEKTMBHBLIX W MNPOrHO3HbIX BpeMeHHbIX psagoB CKOM u MAT wu
NoAroToBKa B Nogxogsawem dopmaTe ans Mogenen.

e BbINoOnNHeHMe rmaponorndeckon w rmapoanHaMm4eckon Moaenen, wn  accumMmnaums
HabntogaeMblX AaHHbIX C OAHOW UMM 0benMn Moaensamm

e mnopT pesynbTatoB mMogenu B 6a3y AaHHbIX, obpaboTka M oTobpaxeHume MNpOorHo3os
YPOBHEN HaBogHeHU no peke KyrapT n cteneHun 3atonneHun B Cysake

e AHanu3 pesynbTaToB Ha npeameT nOOro MNPEBLIWEHNA MOPOroBbIX 3HAYEHUN U
reHepupoBaHune npeaynpexgarLmx coodLEeHMI Mo INEKTPOHHOM noyTe nu SMS.

e [lpeacrtaBneHve uHTepdenca nporpammupoBaHusa npunoxeHun (APl - WUMM) gna 6onee
LLIMPOKOrO pacnpocTpaHeHUs Ha BeB-cTpaHuuax unum MobunbHbix nnatgopmax.

MwuHmanbHble  cneundumkauumn nporpaMmHoro obecrnedyeHuns nnatdopmbl  MPOrHO3UPOBAHUS
npveegeHsbl B MpunoxexHun 1.

MpumeyaHus:
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i. B cnyyae otcytctBMS ceTu HabnogeHuMn B pearlbHOM BpPEMEHM, HeOOXOAMM BTOPWUYHbIV
MCTOYHMK [OaHHbIX Ans HabniogeHun. OHM OOIMKHbI ObITb MOMYyYEeHbl M3 MNOOXOASLLEro
WCTOYHUKA OaHHbIX OUCTaHLMOHHOro 3oHAnpoBaHus (Hanpumep, IMERG, GPM, GSMaP).

ii. Kak oTrmevanocbk paHee, nporHo3 3atonnenns Cysaka MmoxeT ObiTb paccumTaH nyTem 3anycka
1D-2D wmopgenu B peanbHOM BPEMEHM WM C  UCMONMb30BaHWEM MNpeaBapuUTEsibHO
paccumMTaHHOW BMBNNOTEKM rpaHnL, 3aTOMEHNS.

ii. AccUMMNAUMS [OaHHbIX paccMaTPUBAETCH KaK CYLUECTBEHHbI KOMMOHEHT CUCTEMbI
NPOrHO3MPOBAHUS AN MOBbILEHUS TOMHOCTU NporHosa. HabGniogaemble pacxogbl MoOryT
NCrnonb30BaTbCs Ansi 0OHOBNEHMS TMAPONOrMYECcKon Moaenu u/vnu HabnogaemMble YPOBHM
BOAbl aHaNorM4YHbIM 06pa3oM NPUMEHSIOTCS ANs MMAPOAMHAMUYECKON MOOENN.

KoHcynbTaHT OOMmKeH onucaTb B MPEANOXEHUM MnaHupyemble MNoAxodbl K BbIMOSHEHUIO Tpex
BblLLEeyKa3aHHbIX TpeboBaHWIA.

MNporpammHoe obecneyeHne nnatopmbl MPOrHO3NPOBAHUA OOIMKHO BbITb YCTAaHOBNEHO (BMECTe C
MogensMy MNpPOrHO3MPOBaHMA M MporpaMMHbIM obecneyeHMeM) Ha crneuvanbHO BblAeneHHOM
BMpTyanbHoM cepBepe B Kbiproidrmgpomete B bulukeke. KOHCYyNbTaHT OOMMKEH ykasaTb B CBOEM
npeanoXxeHun annapaTHble CpeacTBa, ornepaunoHHY0 cuctemy n apyrue TpebosaHmsa ans paboTbl
BCEW cucTemsbl (Moaenu un nnaTgopmel).

Oxmaaerest—uro KoHCynbTaHT [OOSMPKEeH MPOKOHTPONMPOBATL YCMELLHbIA BBOA B JKCNIyaTauuio
ClNMuPOH n npogemMoHCTpupneaTb B Xo4€e MNPUEMOYHbIX UCTbITaHUA Ha obbekTe (SAT) nonHyto
aBTOMaTM3auuo paboyero npowecca NPOrHO3MPOBaHNSI HABOOAHEHWUN, KaK OMMCAHO BbILLE.

2.2.6 HapawuBaHue noTeHUMana v nogaepxka TeXHUYECKOro o6cnyxXuBaHms

BaxHbIM KomnoHeHToM co3gaHus CMuPOH B KbipreisrmgpomeTte OygeT cosgaHue UM pasBuTHe
HEeOBXOANMbBIX YENOBEYECKNX PECYpPCoB, AN obecneyeHns yCTonumMBoCcTM cuctemsl B Byayuiem. B
Kblprel3arugpomeTe ecTb CyLleCcTBYlOLLME HaBblkM B 0bBnactu ynpasneHus n obpaboTku OaHHbIX,
rmaponormm n MHAPOPMALMOHHBIX TexHonorni (6asbl AaHHbIX U MPOrPaMMUPOBaHUE), HO UM He
XBaTaeT HaBbIKOB B M’MAPOSIONMYECKOM U TMapOaUHAMUYECKOM MOAENUPOBAHNN U MPOrHO3MPOBaHUN
HaBogHeHun. Moatomy Heobxogmmo ByaeTt obyunTb M NOBLICUTL KBanuuKaLmo Kak HOBOro, Tak U
CyuwlecTByloLLlero nmnepcoHana B obnactu MogenupoBaHuMst W MPOrHO3MPOBaHUA, BKNHOYad
aKcnnyaTaumo 1 o6cnyXxnBaHme CMCTeMbI.

YuyebHble Kypcbl NO NporpammHOMYy OGEecneyYeHuto rMaporiorMyeckoro M rmapoaMHaAMUYECKOro
MOOENNPOBAHUA OOMKHbI OXBaTbIBaTb NPOLIECC MOCTPOEHMSA MOLENN, BKNtoYaa 0O6paboTKy AaHHbIX,
KannbpoBKy Modenu u oueHKy ee pesynbTaToB. O6yyeHne paboTe ¢ nnatopMor NPOrHO3NpPOBaHNS
OOJMKHO NOBbICUTb KBanudukaumio onepatopos KbiprelarugpomeTa, YToObl OHU MOIfM OCYLLECTBNATD
MOHUTOPVHI CUCTEMbI U UHTEPNPETUPOBATL BbIXOAHbLIE AaHHble (pe3ynbTaTbl), MoaMULMPOBaTL
cucteMy ans fo6aBneHns HoBbIX NPUBOPOB UMK APYrMX BXOAHbBIX AAHHbIX, @ TaKkkKe A58 BKIOYEeHUs!
o6HoBneHu B 6a3oBble Mogenu. B naeane cotpygHukm KelprbiaruapoMmeTa AOMKHbI y4acTBOBaTb B
paspaboTke M kanubpoBke Moeren, a Takke B HACTPOWKE CUCTEMbl MPOrHO3MPOBaHMUSA, YTOObI
odmumanbHble y4ebHble Kypcbl MOMMM ObiTb nogkpenneHbl obydyeHnem Ha paboyem wmecTe.
KoHCynbTaHT JOSMKEH M3NOXUTb NOAXO0A K HapallMBaHUIO NOTeHUMana ¢ ykasaHnem nogpobHocTen
N NPOJOIMKUTENBHOCTN 0BYYEHMS B CBOEM NPEATIOXEHNN.

lMocne NnpMeMoYyHbIX UcnbiTaHUn Ha obbekTe (SAT)  HapalLMBaHWs NOTEHUMana Ha4YMHaeTCs nepuog,
ANCTaHLMOHHOW MOAAEPXKKN, KOTOPbIN NPOANUTCH NpUMepHo 24 mecsaua . B TeyeHne atoro nepuoaa
KoHcynbTaHT ByaeT okasbliBaTb nogaepXky onepatopam Kbiprbiarugpomera B MOHUTOPUHIE paboThbl
CMUCTEeMbl M yCTpaHeHun nobbix Henonagok. KoHcynbTaHT Takke ByaeT nomoratb onepaTopam B
oueHKe nokasaTenenm CUCTEMbl M MNPOrHo3a MoAenu W AasaTb PekoMeHaauuu no nbon ux
KOPPEKTUPOBKE.
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2.2.7 KBanudpukaumsa n onbIT KOHCYNbTaHTa

Oxwnpaetcs, YTo prpma-KoOHCynbTaHT 6yaeT umeTb He meHee 10 neT onbiTa paboTel B obnactu
NPOrHO3MPOBaHNSA HAaBOAHEHMI N KapTorpaduMpoBaHUSA OMacHbIX HaBOOHEHWI, BKMYasa paboTy C
HaUMOHamNbHbIMW OpraHM3aunaMn rmgpomMeTeoponiormyeckon cnyxbbl kak B pasBUTbIX, Tak U B
pasBMBAIOLLMXCHA CTpaHax, B TOM 4ucne ans obecneyeHnss COOTBETCTBYHOLMX MOTpebHocTen B
pa3BuTUM noTeHuunana. MNMpemmyiectsom ByaeT sBNATLCS ONbIT paboTbl B cdhepe NPOrHo3npoBaHNA
HaBOAHEHUN M KapTorpaupoBaHMs ONacCHbIX ABMEHUIA B FOPHbIX CTPaHax.

KoHcynbTaHT JOmkeH npefocTaBuTb pestoMe Afsi nepeyHst KBanuuUMPOBaHHbIX W OMbITHbIX
cneumanucToB, KOTopble MOryT ObiTb MPUBMEYEHbI K BbINOMHEHUIO paboT B COOTBETCTBUMM C
TpeboBaHuAMNU. OxnaaeTcs, YTO B COCTaB CNeLnanucToB Ans BbiNOMHEHUS IaHHOMO 3a4aHusl BoMayT
Kak MexayHapogHble, Tak W HauuoHanbHble 3kcrepTbl. [lpeanaraembii coctaB  rpynnbl
KOHCYNbTAHTOB, MUHUMaIbHbIV ONbIT 1 06553aHHOCTM NpUBEAEHbI HKe B Tabnuua 222.

Tabnuua 22: Npegnaraemblii coctas rpynnbl KOHCynbTaHTa 1 MMHMMarnbHO HEOBXOAMMbIN ONbIT PaboThl

KayecTBa
COOTBETCTBYIOLLNX
rmapoMeTeopoormyeckmx
OaHHbIX. PaspaboTka,
KannbpoBka 1 NpoBepka
rMaponorM4eckon moaenm,
a TaKke OTYETHOCTb,
BKIOYas nokasaTenu
3(pdeKTMBHOCTM MoAenu.
MoarotoBka moAenu K
paboTe B peanbHOM
BpemeHu

3eMeJlbHbIX HayK

Ne AomkxHocTb 06sa3aHHOCTHU MuHuManbHbIN KBanudukaumsa PacuyeTHoe
(HaumoHanbHbIN/ COOTBETCTBYHOLLUMA Konu4yecTB
MeXAyHapoAHbIN onbIT o
) YyenoBeKo-

MecsiueB

1 PykoBoauTenb OTtBeuvaeT 3a peanu3aumio | 10-neTHui onbIT CrteneHb marucTpa B 6
rpynnel / BeOywWmn | BCEro npoekTa, ynpasneHus obnactu
rmaponor ynpaBsrieHne pecypcamu ¢ | NpoekTamu B NpUpoAoMNonNb30BaHNSA
(MexayHapoaHbIN) | TOYKM 3peHUs BpEMEHU U obnactu , 9KOMOTMU 1Unn

6iogxkeTa, obecneveHve NPOrHO3NpPOBaHNA BOAHbIX PECYpCOB
Ka4ecTBa, CBS3b C HaBOOHEHWN, unu Hayk o 3emne
knueHTamu. MogroToBka ynpaBneHus
NPOMEXYTOUHBIX U pvckamm
UTOrOBbIX OTYETOB. HaBOOHEHMWI unn
Hapsop 3a 3agavamu NnpoeKkToB B 0bnactu
HaLMOHarnbLHOro ruaponora | BOAHLIX PECYpPCOB CO
v obecneyenue kavectsa | 3Ha{UTENbHLIMM
paspaboTaHHoit Mogenu. | KOMMOHEHTamu
TMAPOSOrMYECKOro n
rMapoavHamMmmnyeckor
O MOZENpPOBaHus.

2 Mmpponor Mop pykoBoacTBOM 5 net paspaboTku n bakanasp B obnactm | 3

(MexayHapoaHbI) | pykoBoAMTENS NPUMEHEHNs rMapomeTeopororuu,
rpynnel/BegyLiero rMAPONOrM4eckom BOAHbIX PECYPCOB
ruapornora moaenu nnn apyrmx
ocyuiecTensietcs coop, COOTBETCTBYHOLLUX
obpaboTka n npoBepka OncumMnivH
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AomkxHocTb
(HaunoHanbHbIW/
MeXAyHapoAHbIN

0O6s3aHHOCTU

MuHMManbHbIN
COOTBETCTBYHOLUIA
onbIT

KBanudukaumsa

PacuyeTHoe
KONnun4ecTB
o
YyenoBeKo-
MecsueB

Cneumanuct no
rMapaBnM4ecknm
Moaenam

(MexxpyHapoaHbI
n)

C6op, obpaboTka n
npoBepKa KayecTBa
aKTyarnbHbIX
TonorpadoUIecKnx un
rMapoMeTeopPOsIOrMyYeCcKmX
paHHbIX. MNoarotoBka
AaHHbIX CbEMKM AN
BBOZJA B MOAEnb,
pa3paboTka, kanmbpoBka u
Banugaumsa 1D n 2D
KOMMOHEHTOB
rmapoanHaMmyeckon
moaenun. I oT4eTHOCTb,
BKMOYasi nokasartenu
appeKTMBHOCTM MogENM.
MoaroTtoBka mogenu K
paboTe B peanbHOM
BpEMEHU

10 neT onbiTa
pa3paboTku u
npumeHeHunsa 1D n
2D
rMAapoanNHaMUYeCKmX
Moaenen, Bknoyas
KapTupoBaHue
ornacHocTu
HaBOAHEHUN

CrteneHb marucTpa B
obnactu
rpagaHcKoro
CTpOUTENbLCTBA,
OXpaHbl OKpYy>KatoLLen
cpeabl unu
TMAPOTEXHUKN

3

Cneumanuct no
nnatdopmam
NPOrHo3npoBaHus
/ 6a3am gaHHbIX
(MexgyHapoaHbIn
)

CospaHune nnatdopmebl
NPOrHO3NpoBaHus,
cosfaHue 6a3bl AaHHbIX,
KOHpuryprpoBsaHue
NOTOKa AaHHbIX B
pearnbHOM BPEMEHN 1
nporHo3a,
rMAPOMOrMYECKUX 1
rMAPOANHAMUYECKMNX
moaenen n Accummnauus
AaHHbIX.
KoHdwmrypupoBaHue 3agady
aBTOMaTM3NPOBaHHOMN
006paboTkn AaHHbIX U
MOAENMPOBaHUA 1
reHepaumnst BbIXOAHbIX
[OaHHbIX (pe3ynbTaToB)
cucTeMbl
(npepynpexaeHusi n
oTyeThl)

10 neT onbITa
BHeApeHust
nnatgopmsbl
NpPOrHo3npoBaHMWs
HaBOAHEHUN

CTteneHb marucTpa B
obnacTtu
WHXXeHepHoro aena,
KOMMNbIOTEPHBIX HAYK
Unu apyrux
COOTBETCTBYIOLLNX
OUCUUNNNH

15

NHxeHep/
mpponor

(HauunoHanbHbIN

NomoLb B NOAroTOBKE U
06paboTke AaHHbIX,
BKMOYasi ounpoBKy 1
ynpaeneHve
rMopoOMeTeEOPOSIOrMYeCKUM
1 AaHHbIMW, MOMOLLb
pykoBoAUTENtO rpynmbil.

5 net B obnactn
rMAPOMETEOPOIOrN

Bbakanasp B obnactu
rMAPOMETEOPOSIOrN
N BOAHBIX peCypcoB

Cneumanuct no
rmc
(HaunoHanbHbIN)

C6op, obpaboTka n
npoBepKa KayecTsa
COOTBETCTBYOLLNX
NPOCTPaHCTBEHHbIX
OaHHbIX, He0BX0AMMbIX
ONs nogaepXku paboT no
MOOENUPOBAHMIO,
NMOAroTOBKa U ynpaereHune
6a3on gaHHbIX TNC
npoeKTa 1 NoaroToBka
HEobX0ANMBbIX BbIXOAHbIX
AaHHbIX KapTMPOBaHMSI.

10 neT onbITa no
r’mc

CreneHb GakanaBspa
B 0OnacTu Hayk O
3emre,
KOMMNbIOTEPHBIX HAYK
unu opyrux
COOTBETCTBYIOLLNX
ancumnnuH
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AomkxHocTb
(HaunoHanbHbIW/
MeXAyHapoAHbIN

0O6s3aHHOCTU

MuHMManbHbIN
COOTBETCTBYHOLUIA
onbIT

KBanudukaumsa

PacuyeTHoe
KONnun4ecTB
o
YyenoBeKo-
MecsueB
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2.3 Tosapbl u ycnyru

2.3.1 Tonorpacmnyeckme cbeMKu

Kak ©Obino oTMeyeHOo Bbiwe, Tonorpadpuyeckne chbemkn OyayT BbINOMHATHCA MO OTAENbHOMY
KOHTPaKTy Ha OKa3aHWe KOHCYNbTauWOHHbLIX ycnyr. [NpuBeAeHHble HWXe OCHOBHble CBeOeHUsA O
MECTOMNONOXEHNN U crneundukaumm npegnaraemblx TonorpauyeckMx CbeMOK MNonepeyHoro
ceyeHus pekn u JInQAP 6yayT nencteutenbHbl Npu Ntobom cnocobe 3aKkynku (Yepes HaLMoHanbHyo
reogesmnyeckyto komnadmo nnn MYC).

2.3.1.1 TllonepeyHble cevyeHUs pek

CbeMka nonepeyHoro cevyeHust pek TpebyeTtcs B MecTax, NokasaHHbIX Ha PucyHok 33. KoopanHaTbl
3TUX Touek NpmBeaeHsbl B MpunoxeHun 2. Bcero Heo6xoamMmo BbiNonHUTL 70 NONEPEYHbIX CEYEHUN.

PucyHok 3: MecTa cbeMKu NonepedHoro ceyeHns pek

Cbemka nonepeyHbix CeYeHnn AoMKHa OXBaTbiBaTb OCHOBHOE PYCIO peku (BKNoYasa NoaBOAHbIN
y4yacTok, 6epera peku, ntobble 6eperoykpenntenbHble COOpPYXeHus (aambbl nnm
NPOTUBONABOLKOBbLIE CTEHbI) M NpocTMpaThes Ha 250 m oT 6epera peku unun gamodbl 40 NOVMBI.
OxumpaeTcsi, YTO CbeMKa MOXET ObITb BbINOMHAETCS OLICTPO C UCNONb30BaAHMEM KMHEMATUYECKOTO
obopynosaHus peanbHoro Bpemeru (RTK) GPS.B 3aBucMMOCTH OT rnyBuHbl TEYEHUS B peke MOXeT
notpeboBaTbCA CbeMKa NOABOAHOMO NPOMMNs B HEKOTOPbIX MECTax C MOMOLLbIO YCTAaHOBMAEHHOMO Ha
nogke axonota unm ADCP, nogkntoveHHoro kK RTK-GPS. Crneundukaumm cbemok npnBedeHbl B
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Tabnuua 333 nponnniCTpUpoBaHbl Ha PUCyHOK 44,
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Tabnuua 33: CeogHasa cneyundmrkaums CbeMOK NONEPEYHOro ceveHus

HaumeHoBaHue Cneundukaums bl

lMpocTpaHCcTBEHHasA NpMBsA3Ka U TOYHOCTb

Cuctema koopaunHaT WGS 84 UTM 3oHa 44N
KapTorpadun4eckon npoexumm

BepTtukansHas npussaska ypoBeHb banTuiickoro mops
BepTukanbHas TOYHOCTb 0,20 m
[opu3oHTanbHas TOYHOCTb 0,50 m

O6cnepoBaHue pycna pek

BbipaBHuBaHue MepneHankynspHo gomuHupytowemy | NonepedHblie ceveHns mMoryT ObiThb
HanpasneHuio NoToka HEMHOTO CMeLLeHbl, ecrnu 310
Heobxo0ANMO AN COOTBETCTBUSA
3TOMY KpUTEpUIO.

MakcumanbHoe paccTosiHMe MeXay 25 ™ TOYKM CbEMKM AOMKHbI ObITh
TOYKaMu B pycrie peku pacnonoxeHbl 6nM3Ko Opyr K Apyry,
ecnv BepTuKanbHas BbiCOTa ObICTPO
OpwueHTaums O630p cnesa HanpaBo — B3rNsg BHA3 MEHSeTCS.
no TeYEHUIo
MuHUManbHoe KONM4YeCcTBO TOYEK B 5 He MeHee 2 Touek A0MKHbI
OCHOBHOM pycCIé peku HaXoaWTLCS B CaMOM rnyBoKoit YacTy
pycna
MuWHUManbHOe KONMYeCcTBO TOYEK Ha 3 (ypoBeHb rpebHs, 6eper peku Ha HorxkHa OblTb 06cnenoBaHa camasi
Aambax / npoTMBONaBOAKOBbIX ypOBHe 3eMnu, 6eper nonmbl Ha BblCOKasi Touka gambbl /
cTeHax YPOBHE 3eMrn) NpOTNBONaBOAKOBON CTEHbI.
MuHManbHoe 1 MakcumarnsHoe MwuHumym 80 m MpegnoututensHas guctaHumsa 100
paccTosiHMe NIMHUK CeYeHUs 0 Makcumym 120 M M
MOCTOB

O6cnegoBaHMe NOoUMbI

MwuHumanbHoe yaaneHue ot 6epera 250 m NamepsieTcsa oT BepLlUnHbI Oepera

pekn pekv ans namobl/
NpPOTMBOMABOAKOBOM CTEHbI

MakcrmanbHoe paccTosiHue Mexay 50 m TOYKM CbEMKU OOMKHBI ObITb

TOYKaMm pacnonoxeHbl 6113Ko Opyr K Apyry,
ecrnun BepTuKarnbHasi BeicoTa bbICTpO
MeHsieTCs.

Minimum 250m from
river bank or levee

Minimum 250m from

< river bank or levee
z »
Minimum 3 points at
. . levees [ flood walls - . .
Floodplain , . - Floodplain
X
— >
— ——_.__ — f l| .
e o & & Main channel
50m O". d
< > \
maximum \ 4
Below water area may “b\_ﬁ_—o—j
requires survey by ( Closer spacing
echosounder / ADCP where land level

h
5 points minimum changes rapidly

across channel bed, at
least 2 in deepest part
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PucyHok 4: nntoctpauusa TpeboBaHnii K CbeMKe NonepeyHoro CEYeHnst peku

leoge3ncT npenctaBuT pesyrnbTaTbl CbEMKM B BUOE 3HAYEHUN XyZ ONSA KaXOouW TOYKM (X My B
koopauHaTax UTM 44N, z kak BbicoTa 4O HyneBon Touykn Bantuinckoro mops). Takke TpebyroTcs
doTorpadun NonepeyHoro ceveHusl, Bknovas BMabl BBEPX M BHU3 NO TEYEHMUIO, KOTOPbIE OOMMKHbI
ObITb NpeAcTaBneHbl B NoagxoasweM undposom opmaTe u ¢ reorpadmyeckon NpUBSA3KOMN.

PesynbTatbl TONoOrpau4eckon Cbemkud MNOMepeyHOro ceveHWst AOIMKHbl ObiTb AOMOMHUTENBHO
obpaboTtaHbl M npeacTaBneHbl B BuAe psga X-z Todek B dopmarte Tabnuubl Excel, roe x
npeacraenset cobon nonepevyHoe pacCTosiHNE MO CEeYEHUIo (CreBa Hanpaso, eCrn CMOTPETb BHU3
Nno TeYeHuo), a z NpeacTaBnsaeT cobon BepTUKarnbHY OTMETKY (OTHOCUTCS A0 ypOBHS Bantuickoro
Mopsi), cM. PncyHok 4.PvucyHok 4

2.3.1.2 OTBOAHbIE COOPYXEHUA U MOCTbI

O6cnenoBaHne MppUraumMoHHbIX Y HOBbIX TMAPOOTBOAHBLIX COOPYXEeHUI HeobXoaAMMO B TOM cryyae,
€CNN OTCYTCTBYIOT NPOEKTHbIE UK CTPOUTENbHbIE UCMONHUTENbHbIE YepTexu. Mpn obcnenosaHnm
OTBOAHbIX COOPYXEHUN HEeOOXOAMMO onpedenuTb YPOBEHb Mopora Bbille M HUXKE MO TEYEHUIO OT
COOPYXXEHMSI, LUMPUHY W BbICOTY 3aTBopoB/ BOpoT. [Mpu obcrnegoBaHMM MOCTOB AOMKHbLI ObiTh
3aUKCMPOBaHbl YPOBEHb NEPEKPbITUSI (HUXKHEN YacTu KOHCTPYKUMM) M HacTumna mMocTa, YpOBEHb
NepunbHbIX OrpaxaeHui, KONMYECTBO, PACMONOXEHME N pa3Mepbl OMNopP UMM OMOPHBLIX KOHCTPYKLIWN,
a Takxke NonepeyHoe CeYeHne pekn B CTBOPE MOCTA Bbille N0 TEYEHUIO, BKIOYas YyCTOM MOCTa.

2.3.1.3 O6cnepoBaHue JInOJAP

AspodpoTtocbemka JIMOAP Tpebyetca Ha nnowaam okono 40 km? Hag cenom Cy3ak B HUXKHEN YacTu
BaccerHa pekn Kyrapt. Ob6cnegyembil panoH nokasaH Ha PucyHok 55. Tpebyemas TOYHOCTb Mo
BepTukanu coctaendaeT 0,20 M, a no ropmsoHtanun 0,50 m. ObcnegoBaHHblE OaHHbIE HEOGXOANUMO
noaBeprHyTb noctobpaboTke, 4ToObI yaanuTb Bce 3gaHund u co3gate LUIMP ronon semnu (B cetke 3 M
x 3 M unu 6onee menkon). Cneundurkaumm ons cbopa gaHHbIX M pe3ynbTaToB nNpuBeaeHbl B Tabnuua
444 yn Tabnuuya 555 cooTBETCTBEHHO.

Tabnuua 44: Cneundunkaumm ansa cbopa gaHHbIx JInOAP

HanmeHoBaHue Cneundukauusa
Cuctema koopaunHaT WGS 84 UTM 30Ha 44N
KapTorpadunyeckon NpoeKkLmm

BepTukanbHas npuesaska YpoBeHb banTuinckoro mops
BepTukanbHasi TO4HOCTb — 0,20 m

AocToBepHoCTb -(1.96*RMSEz)

"opu3oHTanbHas TOYHOCTb 0,50 m

HomMuHanbHasa coBokynHas >= 2 yumnysbca/m?
NNOTHOCTb TOYEK

BosepaTt nmnynscos MuHumym 2
[NepekpbiTHe nonoc 15%

MakcumanbHas pasHuua mexay 0,16 m

nonocamu
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Tabnuua 55: Cneundwmkaumm pesynbtaTtos JINJAP

HanmeHoBaHune

CopgepxaHue u coopmar

MpumeyaHus

O6nako ToYek - Bce BO3BpaThl

dopmat LAS ans Bcex Touek
BO3BpaTOB

Paamep cetkn 1 x 1 km

KnaccuuLmMpyTCS Kak NepBbIi Unu
BTOpPOWN BO3BpaT

[onas semna LUMP

Cetka 3 x 3 M (Mnu menbye)-
¢opmart TIFF unun ESRI GRID

MoBepxHOCTHbIE apTedakTbl (3aaHNs,
pacTUTeNbHOCTL) yaaneHbl Ans

npeAcTaBneHns cpegHero ypoBHA
rorion 3eMrmn B Kaxaon s4veike CeTku)

PDF, Excel

OT4eT 0 NONEeTHOM 3aaHuu,
BKNo4aa gaty, BpeMa 1 Tpaektopumn
noneta, KOHTPOJ1Ib CbeMKU, OLIEHKN
TOYHOCTU M NPOCTPAHCTBEHHOIO
pacnpegeneHna.

OT4eT 0 MUCcKM 1 Banuaauus
AaHHbIX

PucyHok 5: OxBaT cbemkn JInOAP

2.3.2 TlpumeyaHue No KOMNbLOTEPHOMY 060pOAYBaHUIO

Moaxogsiwmn cepBep AnNd ycTaHoBkn W akcnnyataumm CIMuPOH 6ygoet npenocTtaeneH
Kblpreizgupometom nmbo u3 MMeEKLWUXCsl pecypcoB (B Buae BUPTyanbHOro cepBepa BKIHOYas
onepaumoHHyto cuctemy Windows), nubo B Buae OTAENbHOrO BbIAENEHHOro cepBepa.
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Cneundukaumm, nepeuncrnieHHole B Tabnuua 6, 4oMmMKHbI ObITb NoATBEpXAEHbI KOHCYNbTaHTOM Kak
nogxogdwme gnsi npegnaraemoro CMuPOH. Ecnn TpebytoTca gononHUTeNbHbIE KOMMbIOTEPHbIE
pecypchbl, OHN JOMKHbI ObITb yKa3aHbl B npeanoxeHnn KoHcynbTaHTa BMEcTe ¢ npegyCcMOTPEHHbIMA
TpeboBaHuaMM K gocTyny. MNMpegnonaraetca, 4To AOCTyN K cepBepy OyaeT ocyLecTBNATbLCA vyepes
BHYTPEHHIOIO CETb NOCPeaCTBOM ANCTaHUMOHHOro paboyero crona ¢ cobcteeHHoro K onepartopa,
NO3TOMY MOHUTOP He TpebyeTcs.

Tabnuua 6: OpueHTUpPOBOYHLIE Cneuudukalmm cepsepa

KomnoHeHT TpeboBaHue

dopma Crennax

CPU’s 16

TakToBas 4yactoTa 3,6 [Ty vnu Bbile

RAM 32GB

Ovck (TBeppoTenbHbIn SSD-HakonuTenb) 1TB

OnepaunoHHas cuctema Windows Server 2019 nnun 2022

2.4 [ononHuTenbHble paboTbl

B pamkax 6onee kpynHoro npoekta NYBPUKCE (Kpeout 3746 / 'panT 0634) B 6acceniHe pekn KyrapT
Oyoetr  ycTtaHOBNEHO  HOBoe  obopyaoBaHME  aBTOMATMYECKMX  METEOPOSIOTMYECKUX W
rMopoOMeTpUYECKUX CTaHumMn. B pamkax nccnegosaHus, NpoBeAeHHOro KoHcynbtaHtom ABP, 6bino
npeanoXeHo YyCTaHOBUTb eLLe OOWH padap Ans uamepeHus yposHs Boabl B [kanan-Abage. Bee ato
obopyaoBaHue bygeT yCcTaHOBEHO U BBEAEHO B 3KCMyaTaumto B pamkax npoekta NYBPUKCE. OPI1
obecneunT BKIOYEHUE aTMX paboT B nnaH paboT MO OCHOBHOMY MPOEKTY M UX CBOEBPEMEHHOE
BbINOSTHEHNE.
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3 PesynbTaTthbl, rpachukK 1 MeXaHU3Mbl peanusauum

3.1 TexHuu4ecKue pe3ynbTaTbl

KoHcynbTaHT JOMMKEH NOArOTOBUTL CNEAyoLNe TEXHUYECKME pedynbTaThl, Kak nokasaHo B Tabnuua
777:

Tabnuua 77: lNepeyeHb TEXHUYECKUX Pe3ynbTaToB

lMpenoctaBnsieMbie MaTepuanbl A3bIK ®dopmar [ata npencraBneHus
pa6o4ero BapuaHTa nocne
noanucaHusi KOHTpakTa
OTt4eT 0 pa3paboTke, kanmbpoBke n AHrnuinckuin n | B anekTpoHHom chopme | 2 mecsaua
Banugaumm rmapornornyeckon mogenm pycckumn
OtyeT 0 paspaboTke, kannbpoBske u AHrnuiickuii n | B anekTpoHHou dopme | 4 mecsaua
Banuaaumu ruapoaMHaMmMyeckor mogenm pycckui
OT4eT 0 KapTorpadupoBaHnM ONacHOCTH AHrnunckun n | B anekTpoHHoM dhopme | 5 mecsdueB
HaBoAHEHW pycckui B 6ymaxHoi1 hopme
®)
KapTbl onacHOCTU HaBOOHEHUN U AHrnunckun n | ®annsl GIS 5 mecsaues
CONyTCTBYIOLUNE AAHHbIE pycckui (CoBmeCTUMBIV C
ArcGIS)
B 6ymaxkHown chopme
A0 (5)
M'maponornyeckme 1 rmapoanHaMmyeckme n/a Lindpossbie (B 5 mecsues
MOZENV A5ia KapTorpadmpoBaHus p1cka nporpaMMHOM
HaBOAHEHUN obecneveHun mogenu)
OT4eT 0 BBOAE B IKCNNyaTaumio cuctembl | AHrmuMnckui n | B anekTpoHHon cbopme | 6 mecsueB
CMNuPOH pycckui
Y4ebHble nocobus (rmaponoruyeckme n AHrnunckun n | B anekTpoHHoM dhopme | 6 mecsueB
rmapoguHamuyeckme mogenu, nnatgopma | pycckui B 6ymaxHOl dopme-
Ansi NPOrHO3MPOBaHNSA HABOOHEHWIA) Pycckuit 3bik (5)
PykoBoacTBO MO UCNOMb30BaHMIO AHrnunckun n | B anekTpoHHOM dhopme | 6 mecsueB
CrvPOH pycckun B 6ymaxHomn popme
®)

3.2 TpeboBaHUS K OTYETHOCTU ANA MEHeAKMEeHTa

KOHch'IbTaHT AOOJKeH npeaoctaBuTb cnefylouwme oTdeTbl OANnA MeHePKMEHTa, KaK MOoKa3aHO B

Tabnuua 888.

Tabnuua 88: MNMepeyeHb OTYETOB ANA MEHeMKMEHTa

lMpepocraBnsemblie
matepuanbl

A3bIK

dopmat

[aTa npeacraBneHnsa pabo4yero
BapuaHTa nocrie noanvucaHusi
KOHTpaKTa

HayanbHbI oT4eT

AHrMNNCKMA n
pycckumn

B anekTpoHHoOn
dopme

1 mecsuy

ExxemecsauHble oT4eThbl 0 Xoae
paboTt

AHrnMnckmMn n
pyccKui

B anekTpoHHON
dopme

2 MecsLa u fanee exemecs4Ho

Pabouunn BapuaHT pmHanbLHOro
oTyeTa Mo NpoeKkTy

AHrnMnckmMn n
pyccKui

B anekTpoHHOMN
dopme

6 mecsaueB
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lMpenocraBnsemblie A3bIK Popmat [aTa npencraBneHnsa paéo4vero
Mmatepuansbl BapuaHTa nocrne nognucaHus
KOHTpaKTa
durHanNbHbIA KPaTKUA OTYET MO AHIMNNCKUIA N B anekTpoHHoOM 7 mecaueB
NpoeKkTy pycckumn dopme
B 6ymaxHoun dpopme-
Pyccknin a3bik (5)

HauyanbHbI OTYET [OMKEH cogepXaTb MnaH paboTbl KOHCYNbTaHTa, pacnpegeneHve yHKUuin
MeXay COTpyAHMKaMW KOHCynbTaHTa W BKAYaTb Jtobble U3MEHEeHUs WM OOMNOSHEHUs,
cornacoBaHHbI€ B X04€e NeperoBopoB 40 NOANUCaHNA KOHTpakKTa. B aToM oTyeTe Takke A0MmKHbI ObiTb
OTMEYeHbl BCE PUCKM M Npobnembl, KOTOpble MOryT HEraTMBHO MOBMUATb Ha CPOKM BbIMOSTHEHWS
npoekTa nnn adeKTUBHOE BbINONTHEHNE paboT.

B domHanbHOM KpaTKoM oT4eTe no npoekTy (He 6onee 40 cTpaHuL) AOMKHBI ObiTb ONMCaHbl OCHOBHbIE
MEepOonpuUaTUS N UTOMM MPOEKTa, B TOM uyucne ¢ (pokycoMm Ha noteHuman KbelpreidrugpomeTa no
JanbHenmwen akcrinyatauunm u - obenyxuBanmo  CIMnPOH  "Kyrapt™ w©n  ocylecTBUMOCTb
pacnpoCTpaHeHNs 3TOro NUIOTHOro NPOEKTa Ha Apyrne peyHble BacceriHbl CTpaHbl.

3.3 I'pacuk paboTbl

Mpepnaraembin  rpadcdmk npuBegeH Hwke. OH npegycmaTpuBaeT  7-MECSIMHbIM  nepuopg,
nepBoHa4yanbHOW peanusauun 4o BBOA CUCTEMbI B 3KCMMyaTaLuMmio, a 3ateM 24-MeCca4YHbIn Nepuoa
ANCTaHUMOHHON NOAAEPXKKN U 0BCNYyXMBaAHNSA BMNNOTb AS-AaTbh-3aBeptieHus-pusnieckmx—pabor34

HesatenbHocTb OPIM no 3akynke Tonorpaguyecknx CbEMOK, B YAaCTHOCTU, CbEMOK MOoMepeyHoro
CeYeHUs peku, SABNSeTCs KpalHe BaXXHbIM 3NIEMEHTOM, TaK Kak B uaeane OHW A0MKHbI MPOBOAUTLCS
B OCEHHME MecsiLbl B NepMos HM3KOro CToka. XOTsi rmaporiornyeckoe MoaenvMpoBaHue OT HUX He
3aBUCUT, MMApPOANHAMUYECKOE MOAENUPOBaHME He MOXeT ObiTb HayaTo A0 3aBepLleHUst 3TUX
cbeMok. 3abnaroBpemeHHas aestensHocTb OPI no 3akynke nnu 4ocTyn K KOMMNbIOTEPHOMY CEPBEPY
O3HayaeT, YTo KoHUrypaums nnatgopmbl NPOrHO3NPOBaHNA MOXET OblTb HayaTa cpasy rnocne ee
nony4eHns 1 3aBeplueHa, korga mogenu 6yayT rotosbl. HOBbIV pagap ypOBHS BOAbl AOSKEH ObITb
YCTaHOBIEH BMECTE C APYrMMU HOBbIMW aBTOMATUYECKUMWN CTAHUMSIMU ONS U3MEPEHUSI 0CaaKoB U
YPOBHSI BOAbl A0 Havana KoHgurypaumm nnatgopmbl NPorHo3a HaBOAHEHWIA.

P4
[

Meponpusitne
CbeMKM nonepeyHmx cedveHun pek (70 Toyek)
Tonorpadgwmyeckne cbemku (JInJAP) pekn Cysapt
Pa3paboTka 1 kannmbpoBka rmapornorn4ecko Mogenm
Paspabotka 1 kannbpoBka ruapognHaMmnyeckon Mmogenm
Cospganve nnatopmbl 1 BBoA B akcnnyataumo ClMnPOH

HoBLle MeTeopornornyeckne u rmapoMeTpudeckme cTaHl,
Hapall vBaHve noteHumana
Mogaepxka obCny>KMBaHNs CUCTEMBI

~NOoO 0o~ WwN PR

(o]

PucyHok 6: Mpadmk paboTbl NpoeKkTa co Cpokamm
3.4 MHCTMTyLIVIOHaanbIe MeXaHU3MblI

OcHoBHbIM peanuayloLlnm areHTcTBoM siBnsieTess Otaen peanusaumm nporpammbl (OPIT) cekTopHoro
npoekta "lOBbILEHNE YCTONYMBOCTU BOOHbIX PECYPCOB K M3MEHEHWIO KrMMaTta W CTUXUMAHBbIM
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6eacteuam* (MYBPUKCB) npu MuHuctepcTse YpesBblvanHbiX cuTyaumn. KoHeYHbIM nonb3oBaTenemM
ClNMuPOH aBndaetca Kblprel3rugpoMeT, KOTOPbIA MO 3aBepLUeHMM MpoeKkTa MnosnyyuT npaso
COBCTBEHHOCTM Ha cucTeMy M BO3bMeT Ha cebs OTBETCTBEHHOCTb 3a ee JKcniyaTauuwo u
obcnyxuBaHme.

3.5 CpeacTtBa 1 nogaepxka, npegocrasnsaemMble KnueHtom

MUWHMCTEPCTBO YpesBblyaiHbiX cuTyauuid U KblprblarugpomeT npenoctaBaT  KoHCynbTaHTy
cneayoLme cpeacTsa u NoaaepxKy:

Od)I/ICHbIe nomMeLweHna ona rpynnbl KOHCYINbTaHTOB B KprFbI3FI/I}J,pOMeTe B buwikeke

NHdbopmauusa o coctodaHnm ceten HabnogeHun, cpeacTs M3MepPEeHNn, KOMMYHUKALMOHHLIX U
BblYUCNIUTENBHbIX PECYPCOB, UHCTPYMEHTOB 06paboTKM AaHHbIX

CooTBeTCTBYIOLME UCTOPUYECKME TMOPOMETEOPOSIOrMYeckne AaHHble, Heobxoanmble Ans
KanubpoBkn 1 Banugaumm mogenu (MoxeT notpeboBaTbCa oUndpoBKa)

Tonorpacuyeckne CbeMKM, Kak onmncaHo B pasgene Owwnbka! MCTOYHMK CCbINKM He
HangeH.

NHdopmauns (NpoeKTHbIE YepTeXKn 1 NiaHbl) O CYLLECTBYHOLMNX U NPOBOAUMbIX paboTax no
NCKYCCTBEHHbLIM COOPYXXEHUAM, 3alLUnTe U Npoyen nHppacTpykType Ha peke KyrapT

Mopoepxka B MOeHTUOMKALUUK  YA3BUMMbIX 30aHUM WU UHAGPACTPYKTYpbl B 30HE
KapTorpacupoBaHusa HaBogHeHun B Cy3ake

[MapTHepcknA nepcoHan, KOTOpbIA LOSMKEH MpoWTM Heobxoammoe obyyeHne AaAns
obcnyXuBaHMsa 1 aKcnnyaTaunm mogenen n CUCTeMbl MPOrHO3MPOBAHKS

Mooxoaswmn cepsep (C OnepauuoHHOW CUCTEMOW) ANS YCTAHOBKM W paboTbl Moaenewn
NPOrHO3MPOBaHUs 1 NNaTdOpPMbI.

IT-nogaepxka gns obecneveHms 4OCTyNa K COOTBETCTBYOLWEN 6a3e faHHbIX HabnoaeHnn B
peanbHoM BpemeHu 1 nporHodam WRF ans ncnonb3oBaHus B MoAensix NporHo3MpoBaHus, a
TakKke MOMOLb B YCTaHOBKE W KOH(UIypMpOBaHWM annapaTHOro M MporpaMMHOro
obecnevyeHnss cuctemsl

KomHaTtbl ona sacegaHum n nomMmelleHns ons obyyeHus cotpyaHukoB Kbelprbidarugpomerta B
Buwikeke
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NMPUNOXEHUE 1

CﬂeLI,VI(bVIKaLI,VIVI nporpamMmMHoOro obecneyveHus

B npuBegeHHOM Hwxe Tabnuue ykasaH nepevYeHb OCHOBHbIX W >KenaTernbHbIX XapaKTepuCTUK
nporpaMmmHoro obecneyeHns ANs rMOAPONOrMYECcKOro U rMapOANHaMUYECKOrO MOAENVMPOBaHUS
cuctembl CIMPOH "Kyrapt". PaccmatpmBaloTCa TOMbKO MPOBEPEHHblIE BPEMEHEM MNPOAYKTbI C
nctopmen passutuna 6onee 10 neT ¢ MOMeHTa NEPBOro BbiMycka M C MOCTOSAHHBIMW OBHOBNEHMAMM.
Hanuune cunbHbIX coobliecTB nonb3oBatenen byaeT paccMaTtpuMBaTbCA Kak NpevMMyLLecTBo Ans
MOBbILLIEHUS YPOBHSA NOAAEPXKKN U BHEAPEHUSA KOHEYHON cucTeMbl Kblprbi3rapoMeToM..

Cneundukaumm nporpammHoro obecnedyeHns ans MogenvpoBaHus 1 NnaTtgopmel NPOrHO3MPOBaHUA

XapakTepucTuka nporpaMMHoOro o6ecnevyeHus TpeboBaHue

'mpponornyeckas mopenb

OnepaunoHHas cuctema

Windows

A3bIK MEHIO

AHrMUckuin, (PyCckuin xxenarteneH)

WHTepdgenc nonb3oBartens

Ha ocHoBe kapThbl, ¢ umnopTtom/akcnoptom NMC

OcHoBa mogenu

KoHuenTyanbHbIn

OnpepeneHne napameTpoBs

CocpenoToYeHHbIN UIM C KOOPAUHATHOW CETKON

Tvn MoaenupoBaHWs/CUMyNALUA

HenpepbiBHbIN

dyHKunsa Hotstart

Heobxoanmoe

CHexHas nognporpamMmmMa

Heobxoanmoe (npeﬂ,nhoMTeana nepemMeHHasa BbICOTa)

ABTOMaTMYecKas kanmbpoBka

Heobxoanmoe

PaspelueHne no BpemeHun

1 MUH — 24 yaca

BBogHble gaHHble

Ocapku, Temnepatypa, MN3T

BbixoaHble gaHHble

M'moporpad ctoka cybbacceiHa

F'maopoanHamuyeckas mogenb

OnepaunoHHas cuctema

Windows

A3bIk MEHI0

AHrnuUickuin, (PyCcckuin xenarteneH)

NHTepdenc nonb3oBartens

'moporpad ctoka 13 cybbacceriHa

OcHoBa moaenu

[MonHocTbo rmapoanMHamMmmyecknn ¢ uHTerpauunen 1D-2D

1D KOHCTpYyKUMK (BOAOCNMBbI, MOCTbI, Heobxoanmoe
BOZOMNPONYCKHbIE TPYyObl/ KynbBepThI)

2D KOHCTpyKUmMM (BOQOCNMBLI, 4amObl) YKenatenbHoe
dyHkuunsa Hotstart Heobxoanmoe

Accumunauus gaHHbix (AQ)

XKenatenbHoe, B ogHoMepHoW (1D) ruapoaMHamuyeckom
MoZenu (Mnu BO3MOXHOCTb B3aUMOAENCTBUSI C BHELLUHUMU
npouenypamu ALl (Hanpumep, OpenDA)

BBoaHble AaHHbIe

Mputokn cybbacceriHa, rpaHuLa YPOBHS BOAbI HUXKE MO
TEeYeHuIo

BbixogHble gaHHbIe

BpeMeHHbIe psabl ypoBHEW 1 MOTOKOB BoAabl B 1D, BpemMeHHble
psgbl U MakCUMyMbI FNyBWHbI BOAbI, CKOPOCTU TEYEHWS 1
NPOAOMKUTENBHOCTUN NoAbema BoAbl Haf noporom B 2D

Mnardopma nporHosos

OI'IepaLI,VIOHHaﬂ cucrtema

Windows unu Linux

A3bIK MEHIO

AHIMIMICKNIA, (PYCCKUI XXenaTeneH)
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XapakTepucTuka nporpaMmMHoOro o6ecneveHus

Tpe6oBaHue

MHTepdenc nonb3osaTens

Ha ocHoBe kapThbl

MacwrtabupyemocTb (Ha Apyrue 6acceliHel, Ha Heobxogmmoe
AOMOMHUTENbHbIX NONb30BaTenen)

Mopnepxkka nmnopTa n xpaHexus MNMC, ckanspHbIX, Heobxoanmoe
BEKTOPHbIX U BPEMEHHbIX PSA0B C KOOPAMHATHON

CEeTKOWN.

WHTepdperic ans ruaponornyeckmx u Heobxoammoe
rmapoanHaMmyeckmx Mogenen n nogaepxkka

AcCCUMUNALMN JaHHbIX

BHyTpeHHNe MHCTpYMeHTbl 06paboTku ans Heobxoanmoe
NPOBEPKM KayecTBa AaHHbIX

[NonHas aBTOMaTM3aLMs BCero Uukna Heobxoanmoe

NpPOrHo3npoBaHusi oT cbopa AaHHbIX 4O aHanu3a
pe3ynbTaToB NPOrHO3MpPOBaHUS

Mopnepxka aHcambneBoro NPOrHo3MpoBaHUs

Becbma xenatensHo

API ans Be6-pa3paboTku u/unmn otaenbHbIn Beb-
MHTepdenc

Becbma xenatenbHo
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NMPUNOXEHUE 2

KoopauHaTbl cbeMKu nonepevHoro cedyeHus peku (WGS 84)

Ne | Yyacrtok MpumeyaHue papychbl gonroThbl Fpapychbl WMPOTHI
1 YyacTok-1 73.35074931 41.13912374
2 YyacTok-1 73.31409105 41.14157762
3 YyacTok-1 MocT B HUXHEM TedyeHnn 73.29184552 41.15180703
4 YyacTtok-1 73.28017932 41.16534524
5 YyacTok-1 73.25717842 41.16911318
6 YyacTok-1 73.22851611 41.16576853
7 YyacTtok-1 M'mpgponoct ¢ Muxannoska 73.20018338 41.15764141
8 YyacTok-1 73.16360026 41.14314875
9 YyacTok-1 73.14187675 41.12205402
10 | Yyactok-1 'mapoperynatop B BEpXHEM TEYEeHUU 73.12870816 41.11805746
11 | YyacTtok-1 "'mapoperynaTop B BEpXHEM TeYeHUn 73.12028697 41.11219268
12 | YyacTtok-1 "'mapoperynaTop B BEpXHEM TeYeHUn 73.10909098 41.10787717
13 | Yyactok-1 'mapoperynatop B BEpXHEM TEYEHUU 73.10229119 41.10535316
14 | Yyactok-1 73.09779909 41.10366782
15 | YuacTtok-2 73.08019302 41.09229718
16 | YuacTtok-2 73.0802863 41.07873788
17 | YuacTtok-2 73.07467016 41.06831152
18 | YyvacTok-2 73.05681153 41.0559292
19 | YyacTok-2 73.04832586 41.05434383
20 YyacTtok-2 Perynatop nppurauuu B BepxHeM TeveHun 73.03890816 41.0539195
21 | YyacTok-2 MocT B BEpXHEM TEYEHMMN 73.03711111 41.0523488
22 | YyacTtok-2 73.03262002 41.04757046
23 | Yyactok-2 73.02997964 41.0387426
24 | YyacTtok-2 73.02101129 41.02754819
25 | Yyacrtok-2 73.01508183 41.01306581
26 | YyacTtok-2 73.00535096 41.00212345
27 | YyacTtok-2 72.99844802 40.99680717
28 | YyacTtok-2 72.99715734 40.98900445
29 | YyacTtok-2 72.99346446 40.97869111
30 | YuacTok-3 MocT B BEpXHEM TEYEHMM 72.98955382 40.97570689
31 | Yyactok-3 72.98529749 40.97355849
32 | Yyactok-3 72.98000832 40.97207728
33 | Yuactok-3 72.97600454 40.96964769
34 | Yuactok-3 72.97056103 40.96497546
35 | Yyactok-3 72.96324152 40.9588337
36 | Yuactok-3 MocT B BepxHEM TeueHun 72.95830462 40.95359848
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Ne | Yyactok MpumeyaHne papychbl AonroThbl Fpaaychbl WMPOTHI
37 | Yyactok-3 72.95492283 40.95017273
38 | YuacTtok-3 72.94868812 40.9433345
39 | Yyactok-3 72.94432195 40.93752482
40 | YvacTtok-3 72.94055937 40.93315084
41 | YyacTtok-3 72.93883771 40.9311876
42 | YyacTok-3 72.93299987 40.92189679
43 | YyacTok-3 72.93075373 40.91888099
44 | YyacTtok-3 MocT B BEpXHEM TEYEHUMU 72.92849013 40.91599912
45 | Yvactok-4 MocT B HMXHEM TeveHun 72.92819458 40.91560103
46 | YuacTtok-4 72.92692507 40.91399286
47 | YuacTtok-4 72.9252538 40.91087635
48 | YuacTtok-4 72.92354654 40.90795074
49 | Yyvacrtok-4 72.92215106 40.90539534
50 | Yvactok-4 MocT B BEpXHEM TEYEHMMU 72.92091094 40.90281366
51 | Yyactok-4 MocT B HUXHEM TedyeHnn 72.92080056 40.90251426
52 | Yyactok-4 72.9184409 40.89988109
53 | Yvactok-4 72.91682887 40.89798438
54 | YvyacTtok-4 72.91528155 40.89570182
55 | YyacTtok-4 72.91395861 40.89370282
56 | Yvactok-4 72.91256461 40.8916601
57 | Yyactok-4 72.910667 40.88898302
58 | Yvactok-4 72.90902764 40.88636394
59 | Yvactok-4 MocT B BEpXHEM TEYEHUMN 72.90772876 40.88444021
60 | YyacTtok-4 MocT B HXHEM TeveHun 72.90745872 40.88398158
61 | YyacTtok-4 72.90554662 40.88128212
62 | Yvactok-4 72.90336243 40.87804613
63 | YyacTtok-4 72.90173184 40.87644509
64 | YyacTtok-4 72.89940881 40.87387057
65 | Yuyactok-4 72.89636827 40.87143545
66 | Yuactok-5 72.89386394 40.8702933
67 | Yuactok-5 72.88859438 40.86878014
68 | YuacTtok-5 72.86789441 40.86406055
69 | Yuacrtok-5 72.8440382 40.86391242
70 | YyacTtok-5 72.83476798 40.86194518




