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1. I_Ie.]I]) H 3a1a4YH1 OCBOCHHUA NUCHUIIJIMHbI

Henbro aucuuiuasl «I MIPOIOTMUECKUE pacueThl U MPOrHO3bl HA 03€pax U BOAOXPAHU-
JMINAx» ABJAETCSA CHENUAIN3MpOBaHHAs MOArOTOBKA CTyJEHTa Ha cTeneHb «Maructp» B pe-
3yJbTaTe MOJIyYeHHs YIiyOJIeHHBIX NMPO(eCcCHOHANBHBIX 3HAHUN, YMEHHI U HaBBIKOB 10 METO-
JIOJIOTMH U TPaKTHKE pa3pabOTKU MPUEMOB U CIIOCOOOB pacueTa v MPOrHO3a THAPOJIOTHIECKOTO
pexuMa 03ep ¥ BOJLOXPAHUIIULLI.

OcHoBHBIE 33JJa4M:

L] I/I3y‘-IeHI/Ie COBpeMeHHI:IX METOOJOB aHaJIn3a BpCMeHHOﬁ N3MCHYNUBOCTHU FI/II[pOJIOFI/I‘-Ie-
CKHX TPOIICCCOB Ha 03epax W BOJAOXPAHUITHIIAX;

® H3y4YeHHUE METOJOB, MPOICAYPHl M MPUEMOB MTPOTHO3UPOBAHUS CTAIIMOHAPHBIX U HEKO-
TOpBIX BHUI0OB HCCTaI_II/IOHapHBIX FI/II[I)OJIOI‘I/I‘ICCKI/IX Hpouecc0}3 Ha O3Can nu BOIIOXpaHI/I-
JINIIAX.

2. MecTO IMCUMIVIMHBI B CTPYKTYpe OCHOBHO# mpodeccuoHalbHOl 00pa3oBaTe/ib-
HOH NPOrpaMMsbl

Jucuunnuna «I uapojaoruyeckue pacyeThbl U MPOTHO3BI HA 03€pax U BOJOXPAHUIIUIIAX)»
OTHOCHUTCSI K TUCIHUIUIMHAM IO BBIOOpPY 4YacTH, GOpMUPYEMOH yyacTHHUKaMU 00pa3oBaTeNbHBIX
otHoieHui broka 1. Jlucuuminnel (MOIyn).

JlucuuiinHa YuTaeTcsl B YeTBEPTOM CEeMeCTpe it 04HOM (popmbl 00yUeHusl.

JucuunnuHa « uapoaoruyeckue pacyeTbl U MPOTHO3bI Ha 03€paxX U BOJOXPAHUIIUIIAX)»
CBs3aHa ¢ AUCHUIUIMHAMU: «CieliMaibHbIe T1aBbl TEOPUU U MPAKTUKH THIPOJIOTHYECKUX pacue-
TOB». [IJ1s1 OCBOCHMSI JAHHOU AUCHIUTUIMHBI, 00yUYaIONIUICS JOKEH MOIYYUTh 3HAHUS 110 JUCIIH-
mimHaM OakanaBpuarta: «Marematukay, «®Pusukay, «'uaponorus cymm», «CTaTUCTHYECKUE
METO/IbI aHAJTH3a TUAPOMETEOPOTIOTHIECKON HHPOPMAITUNY,

[TapannenbHo ¢ AMCUUIIIMHON «I MAPOJIOTHYECKUE PAaCcUEThl U MPOTHO3bI HA 03€pax U BO-
JOXPAHUITUIIAX U3ydaloTCs JUCHUTUINHBI 10 BEIOOPY: «CrenranbHbIie TIaBbl THIPOIOTHH 03€p
U BOJOXPAaHUJIMINY», «AHTPOIIOrE€HHOE BO3JIEHCTBUE Ha PYCIOBBIE Mpolecchl», «MOHUTOPUHT
THIPOJIOTO-IKOJIOTHYECKOTO COCTOSHUSI BOJHBIX OOBEKTOBY, «DKOJOTUYECKUE MPOOIEMBI pyC-
JIOBBIX MpoLeccoB», «B3aumoeicTBe MOBEPXHOCTHBIX U MOA3EMHBIX BOJ», «[ MapaBinueckue
COTMPOTHUBIICHUSI PEUHBIX pycem», «CTaTUCTUYECKUN M PEKUMHBIA KOHTPOJIb UCXOTHOU HH(DOP-
Maum», «/lnHamuka u TepMuKa 03€p U BOJAOXPAHUIIHIID).

3. IlepeyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUs
[Iponecc n3yueHus: TUCUMIUIMHBI HaNpaBJieH Ha popmupoBanue komnerenuuii: [1K-3

Tao0mnuma 1.
[TpodeccroHabHbIE KOMIIETEHITUT
Koa u HaumeHoBa- Koa m HauMeHOBaHMEe MH-
HHe npodeccuo- HKATOPAa JOCTHKEHUS
Ha.]'l])HOI!; K(l())Ml'leTeH- n}:)oq)eccfmf)llanbnoﬁ KOM- PesyabTate 00yyenus
19701 neTeHInH

IIK-3. Hcnomesyer | I1IK-3.1. Ilpumenser Ha | 3naem:
TeOpeTI/I“IeCKI/Ie OCHO- HpaKTI/IKe MCTOABI U TEX- .TCOpI/IIO %1 COBpeMeHHLIe METOAbI I‘I/II[I)O_]'[O]“I/I-
Bl M IPAKTHYECKHE | HOIIOTUM aHAlM3a, pacyeTa | dYecKUX PacdyeToB M MPOTHO30B Ha 03epax H

METOJBI JUISI PAcdeTOB | 1 MOAETUPOBAHHS COCTOSI- BOJIOXPAHIIIUIIAX, & TaKKe Ha O3EPHBIX pe-
THAPOJIOTHYECKUX HUS BOJHBIX OOBEKTOB Kax;
XapaKTCPpUCTUK ® BUJbI TUAPOJIOTUYECKUAX IIPOTHO30B, NPUHIIH-
MBI UX pa3padOTKU U OLICHKH;
Ymeem:

® OCYHICCTBJIATL TUAPOJOTUYECKHUE pPaCUYCThl U
IMPOrHO3blI Ha O3€paX M BOAOXPAHMWJIMIIAX, a




Kon u HammMeHoOBa-
HHe npogdeccuo-
HAJLHOH KOMIIETeH-
187011

Koa n HanMeHOBaHHMe HH-
AUKATOPA TOCTHKEHUS
npodeccuoHaATbLHOI KOM-
NeTeHIH

PesyabTaThl 00y4eHust

TaKk)Ke Ha 03EPHBIX peKax C pa3jIMyHOU 3abia-
TOBPEMEHHOCTBIO JUIsI ONlepaTUBHOTO obecre-
YEHUS XO3SIMCTBEHHBIX HYXK] 00BHEKTOB

Braoeem:

® HABBIKAMH CHCTEMAaTH3aI[UH U 0000IICHUSI UC-
MOJIb3YEMbIX AHAIUTUYECKUX JTaHHBIX

® METOAAMU U TEXHOJIOTHSMH aHallu3a, pacyera
Y IPOrHO3a COCTOSIHUSL O3€p M BOJOXpaHU-
JIMIL, & TAK)K€ 03EPHBIX PEK.

IIK-3.2. MHcnons3dyer Ha
MPaKTHKE METOIbI KOJIN4e-
CTBEHHOW OIICHKH BIIUSTHHS
AQHTPONIOTCHHOW  JIesTelb-
HOCTH Ha THJIPOMETEOPOJIO-
THYECKHE XapaKTePUCTHKN

3uaem:

® METOJII OILICHKH aHTPOIOTCHHOTO BO3/CH-
CTBUSI Ha THUIPOJIOTUYECKUI W JIEHOBBIA pe-
JKUM 03€p ¥ BOJOXPAHHUIIUIL, a TAKKE 03EPHBIX
pek.

Ymeem:

® CTAaBUTh M pEIIaTh HAy4YHbIE M TPUKIIAIHBIC
3a/1aud B 00JIACTH THAPOJIIOTHIECKUX PACUCTOB
1 MPOTHO30B Ha 03epax ¥ BOJOXPAHMUIMIIAX, a
Tak)Ke Ha 03€PHBIX peKax;

Bnaoeem:

® COBPEMEHHBIMH METOJIaMH aHaJIHM3a M pacdyera
THIPOMETCOPOJIOTMUECKUX  XapaKTePUCTHK,
TUIPOJIOTHYECKUX HCCICIOBAaHUA U H3Mepe-
HH.

IIK-3.4. [TaeT sKcrnepTHbBIE
KOHCYJbTAIIMA TIO Pa3iiny-
HBIM OTIEPATHBHBIM BOIIPO-
cam, CBSI3aHHBIM C HCITOJTb-
30BaHMEM WU OTpaHUYe-
HUEM BIUSHUA THApPOME-
TEOPOJIOTUYECKNX  (haKTo-
poB

3naem:

® BOIIPOCHI, CBSI3aHHBIC C MCIOIB30BAHUEM WM
OrpaHUYCHHEM BIUSHHUS THUIPOMETEOPOIIOTH-
4eCKUX (pakTopoB

Ymeem:

® 1aBaTh OSKCIEPTHBIC KOHCYJBTAIMU IO Pa3-
JIMYHBIM OTIEPATUBHBIM BOIMPOCAM, CBSI3aHHBIM
C WCIIOJIb30BAHUEM WM OTPAaHUYCHHEM BIIHUS-
HUS THAPOMETEOPOJIOTNIECKUX (PaKkTOpoB

Braoeem:

® CIOCOOHOCTBIO MPUHUMATh Y4acTHEe B pa3pa-
00TKe JeHCTBEHHBIX cIoco00B OOPHOBI ¢ IO-
CIICICTBHSMH QHTPOIIOTCHHBIX BO3ACHCTBUIA
Ha 03epa M BOJIOXPAHMIINIIA.

ITK-3.5. T'oToBUT HEOOXO-
JTUMBIE KCXOIHBIE THAPO-
JIOTHYECKHE MaTepHabl
JUIS  TIPOCKTUPOBAaHUSA U
pacyeToB, B TOM YHCIIE BO-
IOXO3SACTBEHHBIX

Buaem:

® COCTaB THIPOJOTHUECKON HH(pOpMALUU s
MPOCKTUPOBAHUS H PACUCTOB

Ymeem:

® OCYIIECTBJIATh THAPOJOTHYECKUE pacueThl H
MPOTHO3BI Ha 03€pax W BOJOXPAaHWIHUINAX, a
TaKk)Ke Ha 03EPHBIX PeKaxX C pa3jIMyHOU 3abiia-
TOBPEMEHHOCTBIO JUIsI ONIepaTUBHOTO obecre-
YEHUS XO3SMHUCTBEHHBIX HYKII.

Bnaoeem:

® Ipo)eCCHOHATTEHON TEPMUHOJIOTHEH;

e MeTOAaMH OOpabOTKU W MOATOTOBKU THIPO-
JIOTHYECKON MH(POPMAIMHA HCIIONB3YEMON IS
MIPOCKTUPOBAHUS U PACUETOB




4. CTpyKTYypa U coepKaHHue TUCHUIINHBI

4.1. O0beM TUCHUIIINHBI

OO0BeM TUCIUIUIMHEI COCTABIAET 3 3aueTHhIC equHUIEI, 108 akageMuyecKrx 4acoB.

Tao0mnuma 2.

O0beMm JUCHUITIIIMHBI 110 BUJaM yqe6H1>1x 3aHATHI B AKaJCMHMYCCKHX Jacax

O0BEéM TUCHHUILIMHBI

Bcero uacos

Ounas ¢gopma 00yueHusn

O0beM TMCUMILIUHBI 108
KontakTHass pabora oOyuamommxest ¢ 30
npenogasareseM (M0 BHAAM  ayAUTOPHBIX
y4eOHBIX 3aHATHI) — BCEro:
B TOM YHUCIJIE: -
JEKIUU 20
3aHSTHS CEMHUHAPCKOTO TUIIA!
MIPAKTHYECKUE 3aHATHS 10
nabopaTopHbIe 3aHATH
CamocrosiTesibHasa padora (mamee — CPC) — 78
BCEro:
B TOM YHUCIJIE: -
KypcoBast paboTta
KOHTpPOJIbHAsI paboTa
IK3aMeH

Bua npoMeKyTo4HOI aTTecTAlMHU

4.2. CTpyKTypa TUCHUILIMHBI

CTpyKTypa TUCIUIUIMHBI TSI OYHON (POPMBI OOYICHHS

Ta0mnuua 3.

Bunsbl yueOHoili pa-
00TBI, B T.4. CAMO-
cTosiTeJibHAsI pado-

o | T2 CTYJeHTOB, vac. ®Dopmbl Te-
= Ky1LIero ®opmupye- | UHguKaTOphI 10-
Pa3nen / Tema g g yu PMHPY A PLIA
N S g KOHTPOJISI | Mble KOMIe- | CTH:KEHHUS KOM-
AUCTUTIIHHBI 5 = g2 = .
O = e = o | yemesaemo- TeHIUH neTeHuMii
g 5 5 % cTH
o E = Q
= =
2.
=
1| Benenue IIK-3.1
A 4 2 2 12 | Koxnoksuym I1K-3
2 | CoBpeMeHHBIE METOBI
aHalM3a  BPEMEHHOM
W3MEHYUBOCTH THIAPO- IIK-3.1
Joxkianpl,
JIOTHYECKMX  mporiec- | 4 2 2 12 I1K-3 I1K-3.2
COO0IIeHNs

COB Ha 03epax M BOJIO-
XpaHWINILIAX, a TaKKe
Ha 03EPHBIX pEKaXx.




Buarbl yueOHoii pa-
00ThbI, B T.4. CAMO-
cTosiTeIbHAs pado-
o | _Ta CTYJEHTOB, Yac. DopMBbI Te-
= KYLLIero ®opmupye- | UnaukaTopsl 10-
Pa3nen / Tema g g yi pMUpY A pEia
S g KOHTPOJISI | Mble KOMIIe- | CTHUKEeHHS KOM-
AUCTUTIIHHBI S = S & N
O = S = O | yemesaemo- TeHI[UH neTeHuii
g = R % cTH
D = = Q
S| 28
=9
=
MeTtop, TIPOIEAYPHI
U TIPUEMBI TPOTHO3M-
poBaHMs ~ CTallOHAp-
HBbIX U HEKOTOPBIX BU- MK-3.1
OB HECTALIMOHAPHBIX [IK-3.2
A H P 4 4 12 Pedepatnt I1K-3
TUAPOJIIOTMYECKUX [IK-3.4
MPOIIECCOB Ha 03epax [IK-3.5
¥ BOJOXPaHWIHIAX, a
TaK)K€ Ha O3EPHBIX 2
pekax.
Buael  ruaposoruue-
CKUX TIPOTHO30B Ha
o3epax I/I; BOJOXPaHU TK-3.1
p JOXP Jloxmassl, I1K-3.2
JUIIaX, a Takke Ha | 4 4 14 TIK-3
OBEPHEK eKax cooOmieHus K-3.4
P berax, TK-3.5
MPHUHIUIIBL WX pa3pa-
OOTKH U OLICHKU.
[IporHo3 ypoBHst BOJbI
U JIEOJOBOTO PEXHMa B PacuerHo- T1K-3.1
o3epax W BoAoXpaHu- | 4 4 2 14 | rpaduueckue [1K-3 [IK-3.4
JTUIIaX, a TakXke Ha paboThI IIK-3.5
03EpHBIX pEKax.
IIporuo3 Tepmudeckux
U JICAOBBIX SIBICHUM PacueTHo- TIK-3.1
Ha o3epax W Bojoxpa- | 4 4 2 14 | rpaduueckue [1K-3 [1IK-3.4
HUJIMINAX, a TakXKe Ha paboThI IIK-3.5
03EpHBIX peKax.
UTOoro - 20 10 78 - - -

4.3. Coaep:xanne pazoenos/mem TACUUILTAHBI

1. BBegenue

PasnomacmrabHass ©3MEHYMBOCTh THIPOJIOTHUECKUX MPOIIECCOB HAa 03€pax M BOJOXPAHH-
JMIIax, a Takke Ha 03EpHBIX pekax. Jlonromepuonnsle kojeOaHUs. MHOToIETHUE KOJIEOaHMS.
Putmuka rogoBoil HMKIMYHOCTH. CHHONTHYECKAs] MU3MEHUYMBOCTh. CyTOUHBIM X0A. AHTpOIO-

TE€HHBIC HAPYILICHUS.

2. CoBpeMeHHbIE METO/IbI AHAJIW32 BPEMEHHOH H3MEHYMBOCTH I'HIPOJIOTHYECKHX
MPOIECCOB HA 03€pPax M BOJOXPAHUWINIIAX, 2 TAK/KE HA 036PHBIX peKax.

OcCHOBBI TEOpPUM NEPUOAMYECKH KOPPEIUPOBAHHBIX ciydailHbix nponeccos (IIKCII).
Onpenenenne IIKCII. BepostHoctHbie xapakrepucTuku [IKCII. OuneHnBanne BEpOSTHOCTHBIX
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xapaktepuctuk [IKCII. KorepenTHsle onieHkH. KOMIIOHEHTHBIE OLIEHKH.

OcCHOBBI TEOPUH MOPSIAKOBBIX CTATUCTUK. KBaHTUIIbHBIN aHATU3 BPEMEHHBIX PSAIOB.

Mertoab! punbTparu BpeMeHHbIX psioB. Ludpossie punbstpsl barrepBopra.

OCHOBBI TEOPHM JUHEHHBIX JUHAMUYECKHX CHCTeM. Mojenu mnepenaTOuHbIX (DYHKITHI.
Wnentudukanus Mosesnel 1o HaTypHbIM BPEMEHHBIM psIaM.

UckyccrBennas neiiponHas cetb (MHC). Metoasl o0ydeHHs] MCKYCCTBEHHBIX HEHPOH-
HBIX ceTell B IeNAX KPaTKOCPOUYHOTO U JIOJTOCPOYHOTO MPOTHOZUPOBAHUS 3JIEMEHTOB BOJHOTO
peXuMa peK u o3ep.

AHanu3 ¥ cUHTE3 MokKaszaTeneil npu uHdpopmanuonHoM aeduiure. Beibop HE0OXOAMMBIX,
JIOCTaTOYHBIX U OTHOCHUTEIBHO HE3aBHUCHMBIX HCXOJHBIX XapakTepuctuk. HopmupoBaHue uc-
XOIHBIX XapakTepucTUK. [lomydeHue oTAenbHBIX MOKazaTeneil. MojenupoBaHue BECOBBIX KO-
s urmentoB. CHHTE3 CBOJIHBIX IMOKa3aTECH.

3. MeToabl, mpoueaypbl ¥ pHeMbl IPOrHO3MPOBAHNS CTAIIMOHAPHBIX H HEKOTOPBIX
BHU/I0B HECTAIIMOHAPHBIX THAPOJIOTHYECKUX MPOLECCOB HA 03ePax U BOAOXPAHWIMINAX, a
TaK:Ke HA 03¢PHBIX peKax.

OOmuii BU MOCTAaHOBKH 3aJa4d MPOTHO3WPOBAHUS. DKCTPANOIUPOBAHKME CTAIIMOHAPHOM
Clly4aiiHOM mocienoBareabHOCTU. KoppersiiuoHHas IOCTaHOBKAa 3aJadyd IPOTHO3UPOBAHUS.
CrnekTpasibHasi IOCTAHOBKA 3aJ1a4l IPOrHO3UPOBAHUS

@opMalIi30BaHHbIE METOJbl IPOrHO3MPOBAHMS. ODKCTPANOJSALUOHHBIE, CHUCTEMHO—
CTPYKTYpHBIE, acCOIlMaTHUBHBIE MeToAbl. Merton omnepexarmeit uHdopmauu. MeTtoabl
HAaMMEHBIIIUX KBAJPaTOB, KCIMOHEHIMAIBHOTO U aJaNTUBHOIO CIUIAKUBAHUS, BEPOSTHOCTHOTO
MoAeInpoBaHus. IHTYUTUBHBIE METO/IbI IPOTHO3UPOBAHUS.

ITporHo3upoBaHue BPEMEHHBIX PSIOB C MCIIOJIB30BAHUEM METOJIOB aBTOPErPECCUM - IPO-
WHTErpUpOBaHHOTO cKoib3smero cpeanero (APIICC). MopenbHble TIPOIECCHl aBTOPETPECCHH.
MopnenbpHbIe TPOLIECCHl CKOMB3AIIEro cpenHero. KomOuHupoBaHHass MOJAENb aBTOPErPEeCcCUU —
CKOJB3AMIEeT0 cpeanero. O000meHne MOIETH aBTOPETPECCHH — CKOJIB3SIIETO CPETHETO Ha CITy-
Yail HeCTallMOHAPHBIX BPEMEHHBIX psAAoB. MnenTudukanus Moaenei 1isi HaTypHBIX BPEMEHHBIX
psinos. [Iporao3supoBanue ¢ TOMOIIBIO MOJENENH aBTOPETPECCUN - TPOMHTETPUPOBAHHOIO CKOJIb-
35II1IETO CPETHErO U MepeaaTOYHbIX (PYHKIIUMA.

[IporHo3upoBaHne BpPEMEHHBIX PSAIOB C MOMOIIBID MCKYCCTBEHHBIX HEUPOHHBIX CETEH
(MHC). Metoasr obyuenuss MHC. Boibop apxurekTypsl HelipoHHON ceTu. OCOOEHHOCTH Mpo-
THO3UPOBAHUS 3JIEMEHTOB THAPOJIOIMUECKOr0 peXrMa O03€p BOJOXPAHWIMIL U O3EPHBIX pEK.
Ornpenenenne NpeaUKTOPOB 71l TPOTHO3UPOBAHUSI TEPMUUECKOTO U JIEIOBOTO PeXHMa Ha 03€-
pax, BOAOXPaHMWIMILAX U O3EPHBIX PEKaxX.

4. Buabl THAPOJOTHYIECCKHUX IPOTrHO30B U MPUHIHUITBI UX pa3pa60TKn H OI€CHKH

DneMEeHTBl THIPOJIOTHYECKOr0 PEXUMA, JJIsi KOTOPBIX pa3padaTbiBatoTcs MporHossl. Oco-
OCHHOCTU TUAPOJOTHUECKUX IMPOrHO30B Ul pekuma o3ep U Bopoxpanmnuil. CopepikaHue u
dopMa TUAPOIOTHYECKUX NPOTrHO30B. KpaTkocpouHble, AOITOCPOYHBIE, CBEPXIOJITOCPOUYHbBIE
HPOTHO3bl. DKCHEPTHBIE OLEHKHU. 3a01aroBpeMEeHHOCTh, 3(pPeKTUBHOCTh MporHo30B. Kpurepun
npezackazyemoctd. OneHka s3koHoMu4Yeckoro 3¢dexra. @usnko — reorpapuueckue xapakrepu-
CTMKH, HE0OXOAMMBIe Ui pa3paboTku mporHo3a. MHdopmanuonnas 6a3a. CriyTHUKOBas UH-
¢dopmanus. KommbrorepHas ob6pabotka gaHHbIX. McTopust pazpaOoTKu rUApOIOrHYECKUX IPO-
THO30B.

5. IIporHo3 ypoBHS BOJbI B 03€pax H BOAOXPAHWIHINAX, a TAK/KE B 03¢PHBIX peKax

BoaHblii pesxum 03ep 1 BOLOXPaHWIHIL, a TaKXkKe 03EPHBIX pek. PopMHUpOBaHUE YPOBEHHO-
ro pekrMa PasHOTHUIIHBIX 03€p M BojoxpaHmiull. KpaTkocpodyHble U 10JIrOCPOUYHBIE TPOTHO3BI
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ypOBHsI 0€CCTOYHOTO U MPOTOYHOTO 03€pa W BOJOXPAHUIIUINA TI0 YPAaBHEHHUIO BOJHOTO OanaHca.
Crioco0BI TTo/icyeTa MPUTOKA BOJBI 10 PEKaM C OCBEIICHHBIX W HEOCBEUICHHBIX HAOJIOICHUSIMU
[IoIaaeil 0acceHoB.

6. IIporuo3s ;1e10BbIX IBJICHUI HA 03epaxX U BOJAOXPAHWIMIIAX, a TAK/KE B 03¢PHBIX
pekax

JlenoBble sIBJICHUS HA 03€paxX M BOJOXpaHWIMIIAX. TermoBoi Oamanc npaa. KpaTtkocpou-
HBIC TIPOTHO3BI TOSBIICHUS JIbJIA, 1aT 3aMep3aHus 03ep M Bojgoxpanunuil. Havamo pemooOpaso-
BaHMS U JiegocTaB. [IporHo3 MoniHoro JieIsHOro nokposa. KparkocpodHsle MPOTrHO3bI BCKPBITUS
o3ep u BojoxpaHwiuml. [IporHo3 Hauama apeiida npaa, ounmeHue akBaTopuu. [Iporuos mpo-
JOJKUTENBHOCTHU JieocTaBa. OCOOEHHOCTH MPOTHO30B JIEJJOBOIO PEXMMa Ha Pa3HOTHUIIHBIX O3€-
pax.

4.4. ConepxxaHue 3aHATHIA CEMUHAPCKOI0 THIIA

Tao0mnua 4.
CopneprkaHue MPaKTUYECKUX 3aHATUN JJ1s1 O4HOM (PopMbI 00ydeHust

B ToM uncie

Ne TembI - Bcero | yacos npakrtu-
TeMaTHKka NPAKTHYECKHUX 3AHATHH .
JTUCIHUTIIINHBI 4acoB YyecKoM mMoaAro-
TOBKH

PaznomacmrabHas ”3MEHYMBOCTh THIPOJIOTHYE-
1 CKHUX IIPOLIECCOB B 03€pax U BOJOXPAHUJIMILAX, & 2 2
TaKKe B O3EPHBIX PEKax.

MerTobl aHaNM3a MHOTOJIETHUX KOJIeOaHUH THAPO-
2 JIOTUYECKHX ITPOLIECCOB B 03€pax U BOJOXPAHWUIIN- 2 2
113X, a TAK)KE B 03EPHBIX peKax.

MeTopl, mpoLeAypsl U IPUEMbI IPOTHO3UPOBAHUS
CTal[MOHAPHBIX TUAPOJIIOTHYECKUX NTPOLIECCOB B
03€pax ¥ BOJOXPAHWIHUIIAX, & TAKKE B O3EPHBIX
peKax.

OneHka BO3MOXHOCTH BEPOSATHOCTHOTO IPOTHO3U-
4 POBaHMS YPOBHS BOJIbI B 03€paX U BOJIOXPaHUIIU-
ax.

OreHKa BO3MOYKHOCTH BEPOSITHOCTHOTO MTPOTHO3H-
POBaHMS BPEMEHHBIX PSIIOB THAPOJIOTHIECKUX

4 IPOIIECCOB B 03€Pax U BOJOXPAHWINIIAX, & TAKXKE
B 03EPHBIX PEKax ¢ MOMOIIBIO UCKYCCTBEHHBIX
HelpoHHbIX cerel (MHC).

[TporHo3upoBaHue pasHOMACIITAOHOW N3MEHUNBO-
CTH ypOBHEH BOJIbI B 03€pax U BOJOXPAHMIUIIAX C
5 HCIIOJIb30BAaHUEM MOJIENIEN aBTOPErPECCUH - ITPO- 2 2
MHTETPUPOBAHHOIO CKOJIb3s11ero cpeaHero (AP-
I1CC).

[Tporuo3zupoBanue pazHOMACHITAOHOW U3MEHIUBO-
CTH TCMIICPATYPhbl BOJALI U JICJOBBLIX SIBJIECHUU B 0O3€-
6 pax ¥ BOJOXPAHWIMIIAX C UCTIOJIb30BAHUEM MOJIE- 2 2
JIel aBTOPETPECCUU - IPOMHTETPUPOBAHHOTO
ckompasmiero cpeanero (APTICC)
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5. IlepeyeHb y4eOHO-MeTOAUYECKOI0 O0ecnedeHUsI CAMOCTOAITEILHOH pPadoThl 00y-

YAaIIMUXCHd M0 TUMCHUIIIMHE

Hoeanosckuii A.M., Marnnun B.H. Tuapocdepa 3emmu. — CII6: ['mmpomereonsnar,

2004. — 630 C. DnexTpoHHbIi pecypc. Pexxum moctyma: http://elib.rshu.ru/files books/pdf/img-
504182530.pdf

6. OneHoYHBIE CPeACTBA JJIsl TEKYLIEro KOHTPOJISl yCIIeBaeMOCTH U IPOMEKYTOYHOM

aTTeCTAlluM 110 UTOIraM O0CBOCHUSA TUCHUIIJIMHBI

VY4er ycrieBaeMOCTH 00y4arOmIerocs mo IUCIUILIMHE ocyinecTiseTcs mo 100-0ammpHoi

mkajge. MakcuMalibHOE KOJTMYECTBO 0aIOB MO AUCIMIUIMHE 3a ouH cemectp — 100:
- MAKCUMAJIBHOC KOJINYCCTBO GaJIJIOB 34 BBIITOJIHCHUEC BCEX BUI0OB TeK}’IJ_IGFO KOHTpOJ’IH - 60,
- MaKCUMAJIbHOE KOJIMYECTBO 0AJIOB 3a ITOCELICHNE JIEKIMOHHBIX 3aHATHH - 10;
- MaKCUMAaJIbHOE KOJMYECTBO OAJIIOB 32 MPOXOKACHHUE MTPOMEKYTOUHOM arTectanuu — 30.

6.1. Texymuii KOHTPOJIb
TunoBble 3a1anus, METOANKA BHITIOHEHHUS U KPUTEPHH OLICHUBAHUS TEKYIIETO KOHTPOJIS

o pasaciiaM AUCHUIUIMHBI ITPCACTABJICHBI B (DOH,Z[G OLCHOYHBIX CPCACTB IIO ,Z[aHHOI>’I AUCIU-

IIJINHE.

98]

oW

10.

11
12

6.2. [Ipome:kyTOUHAS aTTeCTALMS

dopMa NpOMEKYTOYHON aTTECTALUHU 110 JUCLUILUIMHE — IK3aMEH.

dopma npoBeieHNs IK3aMeHa: YCTHO 0 OMIeTaM, TECTUPOBaHMUE.

IlepeyeHb BONPOCOB A MOATOTOBKH K IK3aMeHY:

IIK-3

PaznomacmrabHass ”3MEHYMBOCTh THAPOJIOTHYECKUX MPOIIECCOB HA 03epax U B BOJOXpa-
HUJIMIIAX.

Teopus u METOBI OLIEHUBAHUS PUTMHUKH I'OJOBOM HUKINYHOCTH Ha 03€pax U B BOAOXpa-
HUJIMIIAX.

IlopsKOBBIE CTATUCTUKU: TEOPHUS U METON.

MeTtoapl punpTpanvi BpEMEHHBIX PSAAOB T'MJIPOJOTHYECKUX MOKa3aTeleld Ha 03epax U B
BOJIOXPaHWINIIAX.

OCHOBBI TEOPUH POTHO3UPOBAHUS CTALIMOHAPHBIX CIyYailHBIX POLIECCOB.

OCHOBBI TEOPUM NIPOTHO3UPOBAHUS CTALIMOHAPHBIX CIy4YailHbIX IIPOLIECCOB.

Meroasl, mpoueaypsl U NPUEMBI IIPOTHO3UPOBAHUS TUAPOJIOTMYECKHUX ITPOLIECCOB HA
03€pax U B BOJOXPAHWIIUILAX.

[IporHo3upoBaHHe BPEMEHHBIX PSAOB I'MAPOJIOIMYECKUX IMOKA3ATENEH ¢ MOMOIIBIO MO-
JieJIel aBTOPErPECCUH - CKONB3SIIET0 CPEAHETO.

[IporHo3upoBaHHe BPEMEHHBIX PSAOB I'MAPOJIOIMYECKUX ITOKA3ATENEH ¢ MOMOIIBIO MO-
JieJIel aBTOPErpecCUuy — IPOMHTETPUPOBAHHOTO CKOJIB3AIIETO CPEIHETO.
[IporHo3upoBaHne BPEMEHHBIX PAIOB T'MAPOJIOIMYECKUX IMOKA3aTeIed C IMOMOLIBIO HC-
KYCCTBEHHBIX HEUPOHHBIX CETEH.

. Bupl ruiposIornuecKux mporHO30B, IPUHIIHUITEI HX Pa3paOOTKU U OI[CHKH.
. IIporHo3 ypoBHs BOJIbl B pa3HOTUITHBIX 03€pax.

13.
14.

[TIporno3 nenoBbIX SIBJCHHI HA 03€pax U BOJOXPAHMIMIIAX.
[Iporuo3 TepMuyYeCKOro pexumMa Ha 03epax U BOJOXPaHUIHILAX.



6.3. Ba/sIbHO-pPeTHHIOBAasl CHCTEMA OLleHMBAHMS
Ta0mwmma 5.
Pacnpenenenue 6amioB 1o BugaM yueOHON pabOThI

Buj yueOHoi1 padoThl, 32 KOTOPYIO CTABATCS 0aJJIbI bayibl
[Mocernienne NEKIIMOHHBIX 3aHATHI 0-10
KomiokBuym 0-10
JlokJiazipl Ha ceMuHape 0-10
Pedepar 0-10
BrinosnHenue pacueTHO-rpaguyecKux padoT 0-30
IIpoMexxyTo4Has arTecTanus 0-30
UTOoro 0-100

MuHUMalIbHOE KOJMYECTBO OAJIOB JUIsl JOMYCKA JI0 MPOMEXKYTOYHOM aTTEeCTallUU CO-
ctaBisieT 60 GayJIOB MPH YCIOBUHU BBHITIOJIHEHHSI BCEX BUIOB TEKYIIETO KOHTPOJIS.

Taobmnuua 6.
bannpHas mKaima UTOroBOM OIEHKH Ha DK3aMCHE
Onenka bananl
OTan4HOo 88-100
Xoporio 74-87
Y 10BJIETBOPUTEIHHO 60-73
HeynoBieTBopuTenpHO 0-59

7. MeToau4eckne peKOMeHIAUMHU /151 00y4aIOINXCS M0 OCBOCHUIO M CHUIIITUHBI

Meroanueckue peKOMEHIauu KO BCEM BUAAM ayJIUTOPHBIX 3aHATHM, a TaKKe METOIU-
YECKHE PEKOMEH/IAINH TI0 OPTaHU3allud CaMOCTOSATEILHON PabOThI, B TOM YHCJIC 1O MOATOTOBKE
K TEKYyIIeMY KOHTPOJIIO ¥ MPOMEKYTOUYHOM aTTeCTallii MpPeICTaBlIeHbl B METOIUYECKUX PEKO-
MEHJIAIUU JUTsI OOYYArOIIMXCS 10 OCBOCHUIO TUCHUILIMHBI «[ UapoIorndeckue pacyeTsl U Mpo-
THO3bI HAa 03€pax U BOJOXPAHUIIUIIAX).

8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALMOHHOE 00eceYeHUue TUCIHILINHBI

8.1. [lepeyeHb OCHOBHOI 1 J0NOJHUTEILHON Y4eOHOM JJUTEPaATYPbI

OcHoBHas1 InTepaTypa

1. Hoecanosckuii A.M., Manunun B.H. Tunpocdepa 3emmn. — CII6: 'mapomereonsnar,
2004. — 630 C. DNEKTPOHHBIN pecypc. Pexum JocTyna:
http://elib.rshu.ru/files_books/pdt/img-504182530.pdf

2. PyxkoBozacTBo no runposoruueckoit nmpakruke (BMO-Ne 168), Tom Il — Ynpasnenue
BOJIHBIMHM PECYpPCaMM U MPAKTUKA MPUMEHEHUS THAPOJIOTHYECKUX METOA0B, —2012 —
C.324

3. CymaueB A.D. u ap. JloarocpoyHoe MpOrHO3UPOBAHUE YPOBHEW BoAbl o3epa Mib-
MEHb C HCIIOJIb30BAHUEM BEPOSITHOCTHBIX MOAX00B // ECTECTBEHHBIC U TEXHHUECKHE
Hayku.- 2021.- Ne 6 (157). - C. 96-101.

4. Akhtar M. K. et al. River flow forecasting with artificial neural networks using satel-
lite observed precipitation pre-processed with flow length and travel time infor-
mation: case study of the Ganges river basin //Hydrology and Earth System Sciences.
—2009.-T. 13. = Ne. 9. - C. 1607-1618.

5. Sumachev A.E., Kuzmin V.A., Borodin E.S., River Flow Forecasting Using Artificial
Neural Networks, International Journal of Mechanical Engineering and Technology,
9(10), 2018, pp. 706-714.




JonoJHUTeILHASA JIUTEPATYypa

1. Anpomkuna E. C. u ap. OnbIT HCNOAB30BaHUS anmnapara HEMPOHHBIX CETEH sl aHAIM3a
U MPOrHO3a BPEMEHHOTO psiia TeMIepaTypsl Bo3ayxa //YdeHble 3anucku Poccuiickoro
roCyIapCTBEHHOTO THApOMeTeopoorudyeckoro ynusepeurera. — 2009. — No. 11. — C. 91-
100.

2. Kpacnoropckas H. H., ®epanonros 1O. U., Hadbuxora 3. B. Pa3paboTka MeTom0B Mpo-
THO3UPOBAHUS THAPOJIOTMYECKUX MPOIECCOB JIs 3a/1au YNPaBJICHUS BOJHBIMU pecypca-
MU //YdeHble 3anmucku POCCHHCKOTO TOCYJapCTBEHHOTO THAPOMETEOPOTIOTHIECKOTO
yHuBepcureta. — 2013. — Ne. 28. — C. 43-50.

3. PykoBOACTBO MO THAPOIOTHYECKUM MPOrHo3am. Beim.1.— JfonrocpoyHsie MporHo3sl dJe-
MEHTOB BOJHOT0 OanaHca pek u Bogoxpanunuil.— JI.: ['mapomereonsnart, 1977.

4. Mpysvines C.B., Ilpusanvcxuii B.E., Paokosuu J[.A. CTOXaCTUYECKHUE MOJICTTH B WHKEHED-
HoM ruzaponorun.— M.: U31. Hayka, 1982.

5. bBegpanu H.@., Karunu I'.Il. YnpaxxHeHHs] 1 METOJAMYECKHE Pa3pabOTKH 1O THIPOJIOTH-
YeCKHM Mporuo3am.— Yuebnoe nocodue.—JI.: ['mapomereonsnat, 1983.

6. Msaxuwesa H.B. MuorokputepuanbHas kinaccudukamus ozep.— CII6: uzn. PITMY,
2009. - 160 c.

7. Heorcuxosckuti P.A. I'maponorndyeckre pacueTbl U MPOTHO3bl MPHU SKCIUTyaTallMd BOJO-
xpannui.— JI.: 'mapomereonsnar, 1976.

8. boxc ., /[orcenxkunc I'. Ananus BpeMeHHbIX psinoB. [Ipornos u ynpasnenue.— JI.: I'na-
pomereousaart, 1974.

8.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn "UHTepHeT"
1. HM3zpanus ['ocyqapCcTBEHHOTO THAPOJIOTMYECKOT0 MHCTUTYTA. PexxuMm noctyna:
http://www.hydrology.ru/izdaniya-ggi-0
2. PyxoBoacTBo no rugposnoruyeckoil npakruke (BMO-Ne 168). Pexxum noctymna
http://www.whycos.org/hwrp/guide/index_ru.php
3. T'OCT 19179-73. I'upponorus cymu. Tepmunsl u onpeneneHus. Pexxum gocrtymna:
http://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2 19179-73

8.3. IlepeyeHb NpOrpaMMHOro odecre4eHust
Microsoft Windows (48130165 21.02.2011)
Microsoft Office (49671955 01.02.2012)

N —

4. Ilepeyenb MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

OBbC «I'mapoMereoOmniaiiny. Pexxum mpocryma: http://elib.rshu.ru/

HanuonaneHas anexkrponHas oubnuorexa (HOb). Pexxum nocryna: https://H36.pd
OBC «Znaniumy. Pexxum moctyna: http://znanium.com/

OBC «IIpocnekt Hayku». Pexxum nocryna: http://www.prospektnauki.ru/
DnexTpoHHO-0MOIMoTeuHas cucrema elibrary. Pesxxum moctyma: https://elibrary.ru/
Poccuiickas rocynapctBenHas 6ubnuoreka. Pexxum noctyna: http:// www.rsl.ru/

S b wr =X

8.5. Ilepeuennb npogeccHOHANBHBIX 023 JAHHBIX

DneKTpoHHO-0MOIMoTeyHast cuctema elibrary;

basa nanHbIx u3natenscTBa SpringerNature;

Bceepoccuiickuil Hay4HO-UCCIIEN0BATENBCKUNA WHCTUTYT THMAPOMETEOPOIOTrHYECKON
uHpopManuu — MupoBoii IeHTp AaHHbIX. Pexxum moctyna: http://meteo.ru/

w =

9. MarepuaibHO-TEXHHYECKOe o0ecnedeHne I CHUIITHHbI

YueOHas ayiuTOpHHU 1JIsl NPOBEICHUS 3aHATHI JEKIMOHHOIO THNA — YKOMIUIEKTO-
BaHa CIICIUATU3UPOBAHHON (y4eOHOI) MeOebIo, TEXHUYECKHUMH CPEJCTBAMU OOYUYCHHS, CITy-
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KAIMUMH IS TIPEJCTaBICHUs y4eOHON MHGpOpMAIUU: MOPTATUBHBIM KOMITBIOTEPOM (HOYTOY-
KOM), IEPEHOCHBIM SKPAaHOM, MYJIbTUMEANA-IPOEKTOPOM.

YueGHasi ayiuTopuM JJisl MPOBeAeHUs 3aHATHII CEMUHAPCKOr0 THMA — YKOMIUICKTO-
BaHA CICIHAIM3UPOBAHHONW (y4eOHOH) MeOenblo, TEXHUYECKUMHU CPEACTBAMU OOYy4YEHUs, CITy-
KAIIUMH ISl TIPEJCTaBICHUsS y4eOHON MHGpOpMAIUU: MOPTATUBHBIM KOMITBIOTEPOM (HOYTOY-
KOM), IEPEHOCHBIM SKPAaHOM, MYJIbTUMEINA-IPOEKTOPOM.

YueOHnasi aynuTopus 1Jisi TPYNNOBBIX U HHAMBUAYAJIbHBIX KOHCYJIbTALUMI — YKOM-
MJICKTOBaHA CIIEIUATM3UPOBAHHON (YueOHOM) MeOeblo, TEXHHUYECKUMHU CPEJICTBAaMHU O0ydeHHSI,
CITyKaIllUMU JJIs1 IPEJICTaBICHUs y4eOHOM nH(OpMaIIUK.

Y4yeOHast ayauTopus ISl TEKYLIEro KOHTPOJIS W NMPOMEXKYTOYHOH aTTrecTaluu —
YKOMIUIEKTOBaHA CIIEIUATM3UPOBAHHON (y4eOHOI) MeOebl0, TEXHUIECKIMH CPEJICTBAMHU 00Y-
YEHUs, CIY>KaIlMMHU JUIsl IPEeICTaBIeHUS Y4eOHON HHPOpMAIIIH.

ITomemenne 111 caMOCTOSITEIbHON Pa00ThI — YKOMIIJIEKTOBAHO CIIELUATIN3UPOBAHHOM
(yueOHOI1) MeOenblo, OCHAIIEHO KOMITBIOTEPHONW TEXHUKON C BO3MOXXHOCTBIO TOJKITIOUCHHS K
cetu "MHTEpHET" M 00ECIIEYEHO JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny opranuzanuu. CamocrosiTenibHas padoTa MPOBOAMTCA B YMTAJIHLHOM 3ajie OUONIMOTEKH, a
TaKXe B JIA0OPATOPUHU THAPOJIOTUYECKUX PACUETOB, YKOMIICKTOBAHHOW: KOMIIbIOTEpAaMH, KOIIHU-
POBAJIbHO-MHOXHUTENBHON TEXHUKOW, MyJIbTHMEIua 000pydoBaHHEM (TIEPEHOCHBIE MPOEKTOp,
JKpaH).

10. Oco0eHHOCTH 0CBOECHUS IMCUMILIMHBI UISI HHBAJMIOB M JINI C OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 37I0POBbSI

OOyuenue 00yyaromMXcsl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 37J0POBbsl IPH HEOOXOAU-
MOCTH OCYIIECTBIISIETCS HA OCHOBE aJalTHPOBAHHOW paboueill MporpaMmbl ¢ HCIOJIb30BAaHHEM
CHENHATBHBIX METOJIOB O0YYCHHUS U TUAAKTUICCKUX MAaTEPHAIIOB, COCTABICHHBIX C YYETOM OCO-
OeHHOCTel NMCUXO(PU3MUECKOTO Pa3BUTHS, UHIUBUAYAIBHBIX BO3MOXHOCTEH M COCTOSIHUS 3]10-
POBBS TAKUX 00yJArOIIUXCS (00yJaroIIerocs).

ITpu onpenenenun GopMbl NPOBEACHUS 3aHATHIA ¢ 00YUYaIOIIUMCI-UHBAINIOM YUUThIBA-
IOTCSl PEKOMEHIAINH, COJIEPIKAIINECs] B MHANBHYATbHOH TporpaMMe peadiInTaliy HHBAIUAA,
OTHOCHUTEJIBHO PEKOMEH/I0BAaHHBIX YCIOBUM U BUJOB TPY[a.

[Ipn HeoOxonuMoOCTH AJIsl O0YYAIOUIMXCSA U3 YMCIIa UHBAIMIOB U JIUI C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMHM 370POBbSl CO3/IAalOTCSl CHElMaIbHbIE pa0o4yve MecTa C yYeTOM HapylIEeHHbBIX
(GYHKIMI 1 OrpaHUYEHUH )KU3HEIEATEIbHOCTH.

11. Bo3mo:kHOCTDH NPUMEHECHUSA IJICKTPOHHOI'0 Oﬁy'leHl/lﬂ H JUCTAHIHHMOHHBbIX oﬁpa-
30BaTeJbHBIX TEXHOJOTHH

I[I/ICLII/IHJ'II/IHEI MOKCT pCAIM30BbIBATHCA C IPUMCEHCHUCM 3JICKTPOHHOI'O O6y‘leHI/I$I n au-
CTaHIIMOHHBIX 06pa3OBaT€J'II)HI>IX TEXHOJIOTHiA.

11



