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1. He.m, " 3212494 OCBOCHUSA TUCHHUIIJIUHBI

Lesb 0CBOEHUS TUCIMITIIMHBI — 03HAKOMJIEHHE CTY/IEHTOB ¢ IpoOIeMaMu, KOTOphIe Ha CO-
BPEMEHHOM 3Talle BO3HUKAIOT B TPAKTUKE THIPOJIOTHUECKUX PACYETOB U IyTSMHU UX PELICHUSI.

3agaum, KOTOpPHIE MOCIIE OCBOCHUS AUCIUILTUHBI TOJDKHBI YMETh pelaTh 00ydaroniecs:

cOOp M OlleHKa KauyecTBa UCXOAHOM THIPOMETPUUIECKON HHPOpMAIIUK; BEIOOP U UCITOJIB30-
BaHHUE MPOTPAMMHBIX CPEICTB O0paOOTKM M aHAIM3a THAPOMETEOPOIOrHYecKOr HH(pOpMAIIH;
pacdeT THAPOIOTUIECKUX XapaKTePUCTHK, METOJMKH pacdyeTa KOTOPIX HE IMPEICTaBICHbI B HOP-
MaTHBHBIX JIOKyMEHTaX WK TpeOyeT JanbHeei mpopaboTKu.

2. MecTO JUCHUIJIMHBI B CTPYKTYPe OCHOBHOI1 npodeccnoHaIbHOM 00pa30BaTeIbHOM
NPOrpamMMbl

Juctunnuna «CoBpeMeHHbIe MPoOIeMbl PEYHOTO CTOKA» OTHOCHUTCS K AMCLHUIIMHAM IO
BbIOOpY "actu broka 1. lucrumnuasl (Moynn), GopMUPYEMOi yUaCTHUKaMU 00pa30BaTeIbHbBIX
OTHOLLIEHUH.

JlucuumuiviHa YuTaeTcss B BOCbMOM CEMECTpe JUIsl O4HOM (popMbl 00ydeHUs U Ha YETBEPTOM
Kypce I 3a09HO0M (OpMBI OOyICHHUS.

HporpaMMa JAUCHUIITIMHBI CTPOUTCA Ha NPCANOCBUIKEC, YTO CTYACHTHI BJIAACIOT 62130BBIMI/I
3HAHUSMU O TIPUPOJHBIX SBJICHUSAX U MPOIIECCaX, B KOTOPBIX BOAA UTPAET MPEBAIUPYIOILYIO POJIb.
Jns oBnageHusi JTaHHOM AUCUUILIMHOW CTYIEHTHI JOJIKHBI OCBOUTH OCHOBHBIE pa3Ieiibl JUCLHU-
wnH: «MHpopMatukay, «I'eonesus», «I uaporeonorus», «MeTOabl U CPEACTBA THIPOMETEOPO-
JIOTUYECKHUX U3MEepeHUit», « CTaTUCTUIECKUE METO B aHAIIN3a TUAPOMETEOPOIOTHIECKON HHPOP-
Mauny, « uApoIoruYecKrue pacyeTb».

[MTapannensHo ¢ qucuuuIMHON «COBpeMEHHBIE MPOOJIEMBI PEYHOTO CTOKA» U3Y4at0TCs TUC-
UUIUIAHBL: «['uaporexHuka u Mernopanus», «[ uaApoIornyecKue mMporHo3bl», a TAKKE UEIbIN psij
JTUCITUILINH TI0 BEIOODY.

3. IlepeyeHb IVIAHUPYEMBIX Pe3yabTATOB 00y4eHUs!
[Ipouecc n3ydeHus: AUCUMILIMHBI HAIIPaBJIEH HA (OPMUPOBAHUE KOMIIETEHLIUMI!

I1K-4, TIK-5

Tabmuia 1

Ob6memnpodeccroHalbHbIE KOMITETEHITUN

Kox u HauMeHOBaHHe
npogeccuoHaILHOM
KOMIIeTeHIIUH

Koa v HauMeHOBaHUE HHANKA-
TOpPAa I0CTHKEHUSA Npodeccuo-
HAJBLHOH KOMIIETeHIINH

Pe3yabTarsl 00yyeHus

MK-4. CnocobeH aHaIU3H-
POBaTh SIBIICHHS U POIECCHI
B NPUPOIHON cpejie, BBIsB-
JISITh UX 3aKOHOMEPHOCTH

IMK-4.1. OcymecTBIseT aHAIH3 SIBICHUHA 1
MIPOIIECCOB, MPOUCXOIAIINX B MPHPOTHON
cpele, Ha OCHOBE MAHHBIX HAOIIOJICHHU,
SKCIIEPUMEHTAIBHBIX W MOJCIBHBIX aH-
HBIX

IIK-4.2. BroisaBrisger 3aKOHOMEPHOCTH U
aHOMaJIMMU TMPOUCXOAAIINX ITPOLUECCOB B
MPUPOHON cpelie, B TOM YHCIIC B PE3yJib-
TaTe€ aHTPONOT€HHOMN A TEIbHOCTH

IK-5 CnocobeH BBIOMpATh
U TPUMCHSITH Ha IPAKTHKE
METOJIBl MHXCHEPHBIX pac-
YETOB THIPOMETECOPOIIOTH-
YEeCKUX XapaKTEePUCTHK,
MPOBOAUTH aHANHM3 IOJy-
YEHHBIX PE3yJIbTATOB

ITIK-5.1. IlpumensieT Ha MPaKTHUKE METOIbI
Y TEXHOJIOTUH aHallM3a U pacyeTa coCTOs-
HHS BOJHBIX OOBEKTOB

IIK-5.2. OcymecTBisieT KpUTUYECKUH aHa-
JIM3 TIOTyYCHHBIX PE3yJIbTaTOB, HAET PEKO-
MEHJALMKN TI0 HCIOJIb30BAHUIO PE3YINIbTa-
TOB

3HaTh:

® FICTOYHUKH THIPOIOTUICCKON 1 Me-
TEOPOJIOTHUECKON HHPOPMALINH;

e TpeOOBaHU HOPMATHUBHBIX JIOKY-
MEHTOB K BBIITOJIHEHHIO THPOJIOTH-
YECKHX PacdeToB;

® METOJbl MAaTEMAaTHUYCCKOI'O OIIucCa-
HUSA MU CTAaTHCTHUYCCKOI'O aHaJlu3a
THIPOMETEOPOJIOTHUCCKUX TIPOIIeC-
COB;

® OCHOBHEIC (PU3MYECKHE 3aKOHOMED-
HOCTH Pa3BUTHA THIPOIOTHIECKUX
MIPOIECCOB, BIMSHUE HA HUX KITHMa-
THYECKUX W aHTPOIIOTEHHBIX (haK-
TOPOB;

Ymern:

e 0OpabaTbiBaTh W HHTEPIPETHPO-
BaTh HMHGOPMAIMIO O COCTOSHHUH




Kox 1 HauMeHOBaHHe
npogeccuoHaILHOM
KOMIIeTeHIIUHU

Koa v HauMeHOBaHUE HHINKA-
TOpPA J0CTHKEHUSA NMpodeccuo-
HAJBLHOH KOMIIETeHIINH

Pe3yabTarnl 00yyeHus

BOJHBIX OOBEKTOB, OIIEHMBATH Ka-
4eCcTBO 3TOU MH(POpPMAITHH;

® OIICHMBATh [ApaMeTpPhl  BEPOST-
HOCTHBIX MOZEJNEH IO 3MIMpHUeE-
CKUM JJAHHBIM;

® 1ICIIOJIB30BaTh pe3yJbTaThl CTaTH-
CTHYECKOr0 aHajiM3a IpH paspa-
00TKE BEPOSITHOCTHOTO IPOTHO3a
BOJIHOTO PEKMMa PEK U 03€p.

Baapers:

® TEPMHUHOJIOTHEH;

® METOJAaMH PEUICHUs] THAPOJIOTHye-
CKHX 3a/1a4 C IPUBJIEUCHUEM COBpE-
MEHHBIX BBIYHMCITUTEIBHBIX
CPEACTB.

4. CTpyKTYypa U coepKaHHe TUCHUIINHBI

4.1. O0beM TUCIHHUILINHDI

OO0BeM TUCIUINIMHEI COCTABIACT 3 3aueTHhIC eauHUIEL, 108 akageMUIecKX 4acoB.

Tabmnuma 2

O0beMm JUCHHUITIIIMHBI 110 BUJaM y‘-Ie6HI)IX 3aHATHI B AKaJICMHNYCCKHUX Jacax

O0BEM TUCHUTIINHBI

Bcero uacos

Ounas ¢popma 00yueHun

3aounas popma o0yueHus

O0beM TUCHUTLINHBI

108

108

KonrakTHas pabora
o0yuarwuuxcs c
npenoaasareneM (M0 BHAAM
ayJIUTOPHBIX yueOHBbIX
3aHATHII) — BCEro:

42

B TOM YHCJIC:

JIEKIIAHU

14

3aHATUA
THUIIA:

CEMHUHApPCKOIo

MPAKTUYCCKUEC 3aHATUA

28

nabopaTopHbIe
3aHATHS

CamMmocTosTeIbHasA
padora (manee — CPC) —
BCEro:

66

96

B TOM YHCJIC:

KypcoBas paboTa

KOHTpOJIbHAs padoTa

Bun MPOMEKYTOYHOM
arTecTalNu

3avderT

3aver




4.2. CTpyKTypa IMCHHIIIHHBI

Tabmmma 3
CTpyKTypa TUCIUIUIMHBI JTsI OYHON (POPMBI O0YICHHS
Buani
y4eOHOoM
padoThl, B T.4.
CaMOCTOSATE/Ib
Has padora @
g| cryaenTos, OPMb! ®opmupyemsbl | UHaukaTopsl
Pazgen / Tema 3 TeKylIero
Ne o 1ac. e AOCTHKEHUS
JUCUMIUIMHBL | 2 ° KOHTPOJIfA N
S = KOMIIETCHIIMN | KOMIIeTeHIHi
2 yCIeBaeMOCTH
= 9
= €=U
S EE &
) ; = O
SR-B:
=7
=
1| Coop,
MOATOTOBKA U
OLICHKA I1K-4.1
KayecTBa [IK-4 [1IK-4.2
HCXOHOH 8| 2 2 12 | 3ammra npakTuy. K-5 K-5.1
paboThI MK-5.2
THAPOMETEOPOIT -9.
OTUYECKOU
uHpOpMaUN
2| O6paboTka IK-4.1
JaHHBIX B 8 5 4 D 3amura npakTuy. T1K-4 11K-4.2
nporpamme MS paboThl IK-5 IK-5.1
Excel IIK-5.2
3| O6paboTka IK-4.1
JAHHBIX B 8| 4 6 14 3ammTa mpakTHd. [IK-4 [1K-4.2
nporpaMmme paGoTsI IIK-5 IIK-5.1
HydroStatCalc HK-5.2
4| ITpoGaemsr
pacuera OI'X K41
HEII;IHI-II)?;:HIIHH 8 4 6 14 3ammura mpakTud. I1K-4 I1K-4.2
A paboTs [K-5 [K-5.1
TUAPOMETPUYIEC [IK-5.2
KHX
HaAOJIFOICHUN
5| IIpobaemsl
pacuera OI'X K41
HSII;IH(E)C(YTCTBHH 3| 2 10 14 3amuTa MpaKTHy. [IK-4 [1IK-4.2
1 paBoTH TK-5 IK-5.1
TUAPOMETPUYIEC [IK-5.2
KHX
HaOIIOAEHUI
UTOIo - |14 | 28 | 66 - - -




CTpyKTypa TUCIUILIMHBI [Tl 3209HOU (hOpMBI 00yUYEHUS

Tabmuia 4

Buasi
yueOHoit
padoThbl, B T.4.
CaMOCTOSITE b
Hasi paboTa
CTYA€HTOB, Popmel ®opmupyemsbl | MHIMKATOPBI
N Pa3nen / Tema = gac. TeKyLIero o TOCTHIKEHHS!
AMCHHILITMHBL | 2 KOHTPOTH KOMMETEHI[HH | KOMIIeTeH i
=
< | 2 & ycreBaeMoOCTH
CHEE- 1
g o]
=
1| Coop, 4
MOJATOTOBKA U
OLIEHKA [IK-4.1
KadecTBa 16 [1K-4 [1IK-4.2
HUCXOOHOM [K-5 [K-5.1
FI/IHPOMGTUGOPOH ) ) 3amuTa npakTuy. [K-5.2
OIr'H4E€CKOU pa60T1>1
nHpopmarun
2| ObpaboTka 4 IK-4.1
JTAHHBIX B 20 I1K-4 [1K-4.2
nporpamme MS IIK-5 [IK-5.1
Excel ITK-5.2
3| O6paboTka 4 IK-4.1
JaHHBIX B ) ) 20 3amura npakTuy. I1IK-4 T11K-4.2
nporpamme paboThl [1K-5 IK-5.1
HydroStatCalc 1IK-5.2
4| Ilpobnemsl 4
pacueta OI'X
NIPY HATHIHUA K4 gﬁ:i é
FAGHHBIX 20 MK-5 T1K-5.1
THJIPOMETPUYIECC [K-5.2
KHX
HaOJII0ICHUIH 5 ) 3amura mpaKTHY.
5| IIpoGnemsr 4 paboTs
pacueta OI'X
[P OTCYTCTBUH K4 gﬁj é
JIAHHDBIX 20 MK-5 11K-5.1
TUIPOMETPHUYEC [K-5.2
KHX
HaOJIFOJEHUI
uToro -1 6 6 926 - - -




2.

4.3. Conepxanue pazoenos/mem TUCHUANIHHBI

Coop, NOArOTOBKA U OI[€HKA KAYeCTBA UCXOTHON r'HIPOMeTeoPOJIOrHIeCKoit
uHopmanumn

VICTOYHUKM THAPOMETEOPOIOrnYeckoi nHpOpMalUU; CTPYKTypa JaHHBIX; HOPSI0K J0-
CTyTIa.

OreHka KayecTBa HCXOTHOW THAPOMETEOPOTIOTHUSCKON HHPOPMAITIH.

[IpeobpaszoBanue u GopMaTUPOBAHNE UCXOIHBIX TAHHBIX.

MCTOIILI BOCCTAaHOBJICHHA IMPOITYCKOB B JJAHHBIX.

WHTepnonsiuus 1 SKCTPAnosIus TaHHBIX.

Bp100op 1 HCHOJIb30BaHUE MPOTPAMMHBIX CPeICTB 00PA00OTKH M aHAJIN3A
THAPOMETEOPOJIOrHYeCcKoi HH(pOpMANNHU

Obpabomka daunvix 8 npozpamme MS Excel

Cratuctuueckue u Maremarndeckue pynkauu MS Excel.

Hcnons3oBanue makera aHanmm3a MS Excel mist cratuctuyeckoit 00pabOTKH TaHHBIX.
3nakoMcTBO ¢ maketoM VBA MS Excel

Pabota ¢ paHrOBBIMH TIEpEMEHHBIMH.

Busyanuzanus nanasix B MS Excel.

Obpabomka dannvix 8 npozpamme HydroStatCalc

3.

Oo6mue cBeaenus o mporpammHoM komriuiekce HydroStatCalc

[ToaroToBka U BBOJ HCXOHBIX JAHHBIX.

[IporpaMMbl TUAPOIOTHYECKUAX PACUETOB ISl U3YUYCHHBIX U HEIOCTATOYHO H3yUEHHBIX
OacceitnoB (HabmoneHus 6 U Ooee Jier).

[IporpamMma mocTpoeHUsI KPUBBIX 00ECIIEUEHHOCTEH MO PsiIaM TUAPOJIOTHYECKUX XapaK-
TEPHUCTHUK, COICPIKAIIUM TeHETHICCKH HEOHOPOTHBIC JaHHbIC.

[TporpamMmMa BOCCTaHOBJICHHUS JAHHBIX 110 KOPOTKUM psifiaM (MeHee 6 JieT)

IIpo6embl pacyeTa OT/AEJbHBIX THAPOJOrHYECKHX XaPAKTEePHCTHK

Ipobremvl pacuema OI'X npu nHarnuuuu OaHHbIX 2UOPOMEMPUYECKUX HAOII00eHU

Br16op aHanuTH4eckoi KpUBOW 0OecriedeHHOCTEH Mpu pacueTe «HEeCTOKOBBIX» XapaKTe-
PUCTHK (1aT HACTYIUICHUSI XapaKTePHBIX (a3 BOJHOTO PEXHUMaA, CPETHUX M IKCTPEMaIIb-
HBIX TeMIepaTyp BO31yXa U T. 1.).

Pacuet ypoBHeil Bojibl B Cily4ae 3aTOPHO-3aKOPHBIX SIBJICHUMN, TPU HATMYUU [TOATIOPA, IPU
HaJIMYMU HArOHOB WJIM NIPUWJIMBOB B YCThSIX PEK.

OmnpeneneHne pacueTHbIX CYJOXOIHBIX YPOBHEH

J10CTOBEPHOCTH OLICHOK CTATUCTUYECKUX XapaKTEPUCTUK IIPU BBICOKON BapUallii U aCUM-
METpPUH PSI/I0B.

OreHka MorpenHocTe OpAMHAT KPUBOI 00ecreueHHOCTEH.

[pobaemvl pacuema OI'X npu omcymemeuu OaHHbIX 2UOPOMEMPUYECKUX HAOII00eHUU

Pacuer MakcUMaNbHBIX PACXOAOB MPOJOKUTEIBHOCTRIO cTosiHUS 20 cyTok 10 %-HOit
00ECTICYCHHOCTH TIPU OTCYTCTBUH JJAHHBIX THPOMETPHUYCCKUX HAOIFOICHUIA.
Omnpenenenue cpegHEro MexxeHHoro ropusonta Bojbl (CMI'B) mpu oTCyTCTBUM JaHHBIX
THJIPOMETPUYECKUX HAOIIOICHUN.

Pacuer xapakTepHCTHK JIEIOBOTO PEKUMa MPHU OTCYTCTBUH JAHHBIX HAOIIOCHUN (MaKCH-
MaJIbHBIC PACXOIbI BOJIBI TIPH JIEJT0XO0/IC, OIICHKA MAKCUMAJIbHBIX PAa3MEPOB JILIMH U JIp.).
PacdeT OCHOBHBIX THAPOJIOTHIECKUX XaPAKTEPUCTUK HA PEKaX, MPOTEKAIOIINX B YCIOBHIX
MHOTOJICTHE MEP3JIOTHI IPU OTCYTCTBHU JAHHBIX THAPOMETPUICCKUX HAOIOICHHIHA
[Ipobnema ydera BiaustHUSL (PaKTOPOB MOACTHIIAIONICH TOBEPXHOCTH TPU pacdeTe IKCTpe-
MAaJIbHBIX PACX00B BOIBI (03ePHOCTH, 3a00JI0YCHHOCTH, 3aJIECEHHOCTH, KapCTa, HaJle/Iek ).



4.4. CopeprxaHue 3aHATHIH CEMUHAPCKOI0 THIIA

Tabmnuua 5

CopneprkaHue MPaKTUYECKUX 3aHATUH 1711 O4HOM (PopMbl 00ydeHust

Ne TeMbI
JUCHUILIMHBI

TeMaTHKa NPAKTHYECKUX 3aHATHI

Bcero
4acoB

B ToM uucie
4acoB NPAKTH-
YyecKoii moaro-

TOBKH

MGTOI[I)I BOCCTAHOBJICHUA TIPOITYCKOB B JaHHBIX.
HHTepHOHHHI/IH W OKCTpANOJIAIUs JAaHHBIX.

2

Cratuctrueckue u maremarndeckue GyHKuuu MS
Excel.

HUcnons3oBanne mnaxera aHanmmza MS Excel mis
CTaTUCTUYECKOI 00pabOTKM TaHHBIX.

OO61re cBeCHHS O IPOrPaMMHOM KOMILIIEKCE
HydroStatCalc. [ToaroroBka u BBO UCXOTHBIX
IAHHBIX.

[TporpamMMbI THAPOTOTHYECKUX PACUCTOB IS
M3YYCHHBIX U HEJIOCTATOYHO U3YYCHHBIX 0aCCEHHOB
(Habmronenus 6 1 GoJiee JeT).

[Tporpamma nocTpoeHHs KPUBBIX 00eCIIeueHHOCTEH
[0 PsiIaM THIPOJIOTUYECKUX XapaKTEPUCTHK,
COJIEprKaLUM I'€HETUYECKH HEOAHOPOIHBIE
JTaHHbIE.

Bri6op ananutuyeckoil KpuBOM 00eCredeHHOCTEH
IIpU pacuere "HECTOKOBBIX" XapaKTEpPUCTHUK (IaT
HACTYIUICHUs] XapaKTepHBIX (a3 BOAHOTO pexuma,
CPEAHMX U DKCTPEMAJIBHBIX TEMIIEpATyp BO31yXa, U

T. 1.).

Pacuer ypoBHElH BOJIbI B Clly4ac 3aTOPHO-3aKOPHBIX
ABJICHUH, IPY HAIMYUH ITOATIOPA, ITPU HATMYNU
HaroHOB MJIY IIPWJIMBOB B YCThSX PEK.

OmnpeneneHne pacyeTHbIX CYAOXOIHBIX YPOBHEH.

Pacyer MakCHMalIbHBIX PACX0JI0B
MPOJIOJKUTENBHOCTRIO cTosiHUs 20 cyTok 10 %-
HOM 00€CIIEYCHHOCTH TPU OTCYTCTBHH JTAHHBIX
THJIPOMETPUYECKUX HAOTIOICHHUIA.

OmnpenesicHre CpeTHEero MEKCHHOTO TOPH30HTA
Bobl (CMI'B) mpu oTCyTCTBUM TaHHBIX
THIPOMETPUUECKUX HAOTIOACHUH.

Pacuer xapakTepHCTHK JIEOBOTO PeXUMa IIPH
OTCYTCTBUH JIaHHBIX HAOIIOCHUH (MaKCUMaIbHBIC
pacxo/ibl BOJIBI IIPH JIEJOXOAE, OLIEHKA
MaKCUMaJbHBIX Pa3MEpOB JIbAUH U JIP.).

Pacuer 0CHOBHBIX THIPOJIOTHYECKUX
XapaKTEPUCTHK HA PEKax, MPOTEKAIOIINX B
YCJIOBHUSIX MHOTOJIETHEH MEP3JIOTHI IIPU OTCYTCTBUH
JIAHHBIX TUAPOMETPUICCKUX HAOITFOACHUI

7




B ToM uncie

Ne Tembl . Bcero | 4acoB npakrtu-
TemaTnka NpakTHYECKUX 3aHATHI .
AUCHMILINHBI 4acoB | YeCKOil Moaro-
TOBKH

[Tpo6nema yueta BnusHus (HakTOpPOB
HOJCTHIIAIOIIEH TOBEPXHOCTH IPU pacyeTe

5 2 2
HKCTPEMAIbHBIX PACX0JI0B BOJIbI (03€PHOCTH,
3a00J7104YE€HHOCTH, 3aJIECEHHOCTH, KapCTa, HaJIeAeH ).
Tabmnuua 6
CopepxaHue MPaKTUIECKUX 3aHATUN AJIs 3a09HON (POPMBI 00yUECHUS
B ToM uncie
Ne TembI . Bcero | yacoB npakrtu-
TemaTnka NpakTHYeCKUX 3aHATHI .
JTUCIHHUILINHBI 4acoB 4YeCKOM MOAro-

TOBKH

Cratuctudeckrne u MaTematudeckue GyHkmum MS
2 Excel. Ucnonp3oBanue makera ananmsa MS Excel 2 2
JUTSI CTATUCTHYECKOH 00pabOTKY TaHHBIX.

[Tporpammusrit komrieke HydroStatCalc.
HpOI‘paMMBI TUAPOJJIOTUYCCKUX paCyYCTOB IJIA

3 . 2 2
U3YYCHHBIX U HEJOCTATOYHO N3yUYCHHBIX OacCeilHOB
(mabnronenus 6 u Oornee JieT).
Pacuer xapakTepHCTHK JISIOBOTO peKUMa TPH

5 OTCYTCTBUH JTaHHBIX HAOIIOICHHUN (MAKCHMAJIbHBIC ) )

pacxoabl BOABI ITPH JICIO0XO0AEC, OLICHKA
MaKCUMAJIbHBIX pa3MEpPOB JIbAWH U I[p)

5. IlepeyeHb y4eOHO-METOAUYECKOI0 O0ecIeYeHNsI CAMOCTOSATEIbHOM padoThl 00yUaro-
IIMXCS N0 JUCHUIIIHHE

B Teuenue cemecTpa CTyeHT 00s13aH CaMOCTOSITENILHO TpOpadaThIBaTh yueOHBIN MaTepHall.
JI1 4ero pekoMeHayeTCsl UCII0JIb30BaTh CIIEIAHHbIE Ha JIEKIUAX KOHCIIEKTBI, IPE3ECHTALH JIEK-
U 1 METOAMYECKHE PEKOMEHAALINH JIJIs1 00y4arOIIUXCs [0 OCBOCHHUIO AUCHUIIINHBI « COBpEMEH-
Hble POOJIEMBbI PEYHOTIO CTOKa», a TaKXKe MCTOYHHMKH, MPEJICTaBICHHbIC B CIIMCKE OCHOBHOW U
JOTIOJIHUTEIbHOM JINTEPaTyPHI.

6. OuneHoyHble CPeACTBA A/ TEKYLIEr0o KOHTPOJISA YCHEBAEeMOCTH UM IPOMEKYTOYHOH
aTTecTALMHU [0 UTOTaM OCBOECHHS JMCHHIIIHHbI

VYyer ycrieBaeMocTH 00y4aromerocs o JUCHUIUIMHE ocyiecTisercs no 100-6annpHoit
mKaize. MakCMManbHOE KOJMYECTBO 0aJUIOB MO AUCIHMIUIMHE 3a OuH cemecTp — 100:
- MaKCHMAaJIbHOE KOJIMYECTBO OAJUIOB 32 BHIIIOJHEHHE BCEX BUOB TEKYILET0 KOHTpouIs — 70
- MaKCHMAaJIbHOE KOJIMYECTBO 0AJUIOB 3a MOCEUICHUE JICKIIMOHHBIX 3aHATHH - 10
- MaKCHMaJIbHOE KOJIMYECTBO 0AIIJIOB 32 TIPOXOKACHUE IIPOMEXYTOUHOH arrecTannu — 20
- MaKCHUMAJIbHOE KOJIMYECTBO AOTIOIHUTEIBHBIX 0a/lIoB - 15

6.1. Texymuii KOHTPOJIb
Tumnoswie 3aaaHusd, MCTOJHKA BBIMOJIHCHUA U KPUTCPHUH OLUCHHUBAHUA TCKYILICTO KOHTPOJIA
110 pa3fjesiaM JUCHUIUIMHEI Ipe/icTaBieHbl B DOH/IE OLIEHOYHBIX CPEACTB 110 JaHHOM AUCIUIINHE.
8




6.2. [Ipome:kyTOUHAS aTTeCTALMS

dopma MPOMEKYTOUHOM ATTECTALUH MO TUCIUIUIMHE — 3a4eT.
®opMa npoBeAeHUS 3a4eTa: YCTHO.

Hepeqenb BOIIPOCOB 1JIA MOATOTOBKH K 3a4€Ty

OCHOBHBIE UCTOUHUKHU TUAPOMETEOPOIOTHUECKON HHPOPMALIUU

MeTobl BOCCTaHOBIICHHSI TPOMYIIIEHHBIX 1aHHBIX

Cratuctuueckue n Matemarndeckue pynkuuu MS Excel

[Taker ananuza MS Excel

[Maker ananmuza VBA MS Excel

O6mume creaeHus o mporpaMMmaoM komruiekce HydroStatCalc

Pacuer runponornyeckux xapakrepuctuk B nporpamme HydroStatCalc B ciryuae omgHo-

POIHOCTH TUAPOJOTMUYECKUX PSIJIOB.

8. Pacuer ruaponoruueckux xapakrepuctuk B nmporpamme HydroStatCalc B cimyuae reneru-
YeCKOH HEOJHOPOIHOCTHU TUAPOJIOTHUECKUX PSIIOB.

9. Br100p aHaTUTUYECKON KPUBOM 00ECTIEYEHHOCTEH IS pa3IMYHBIX THIPOMETEOPOIOTHYe-
CKUX XapaKTEPUCTHUK.

10. PacueT ypoBHe BOABI IPU HATMUUU 3aTOPHO-3aKOPHBIX SIBJICHUSAX.

11. Onpenenenne pac4eTHBIX CYJIOXOIHBIX YPOBHEH.

12. PacueT MakcuMalbHBIX PacX0A0B MPOJAOLKUTENBHOCTBIO cTOsIHUS 20 cyTok 10 %-Holt
00€CTeYeHHOCTH IPU OTCYTCTBUM JaHHBIX THIPOMETPUUECKUX HAOIIOAECHUI.

13. Onpenenenue cpeHEro MEKEHHOro ropu3onTa Boabl (CMI'B) npu oTcyTCTBHM JaHHBIX
TUIPOMETPUYECKHUX HAOIIOICHUI.

14. Pacyer XapaKkTepHCTHUK JIEIOBOIO peXUMa IPU OTCYTCTBUM JaHHBIX HAOIIOIEHUH

15. PacueT OCHOBHBIX THJPOJIOIMUECKUX XapaKTEPUCTHK HA PEKaX, MPOTEKAIOLINX B YCIOBUIX

MHOT'OJIETHEI MEp3JI0THI IPU OTCYTCTBUU JAHHBIX THAPOMETPUUYECKUX HAOII0ICHHUH

NV hE LD —

6.3. bajibHO-peiiTHHIOBasi CHCTEMA OLlCHUBAHUS

Tabmuma 7
Bua yueOHo# padoThl, 32 KOTOPYIO CTABATCS 0aJ1bI banabl
Tlocenienue IeKIIMOHHEIX 3aHATHH 0-10
Brinonnenue 1ab0opaTOpHBIX padoT 0-70
[IpoMekyTOUYHas aTTecTalus 0-20
UTOI'o 0-100

MuHUMalIbHOE KOJIMYECTBO OAJIJIOB JIJISl IOy CKa 0 TPOMEKYTOUHOM aTTeCTAllMi COCTaB-
nsieT 40 GanoB MpHU YCIOBHUH BBHITIOTHEHUS BCEX BUJOB TEKYILIETO KOHTPOJIS.

Tabmuma 8
bannpHas mkamga UTOTrOBOM OICHKH Ha 3a4UeTe
Onenka Banabl
3auTeHo 40-100
Hezaureno 0-39

7. MeTtoanueckue peKOMeHAAIMN s 00YYAKIIMXCSH M0 0CBOEHUIO TUCIHUIINHBI

MCTOI[I/I‘-IGCKI/IC PEKOMEHAAIU KO BCEM BHIaM ay IUTOPHBIX BaHﬂTHﬁ, a TaK)XK€ MCTOAUYC-
CKHEC pCKOMCHAAIWU 10 OpraHu3aiuun CaMOCTOSTEIIbHOM pa6OTI>I, B TOM YHCJIC 110 IIOAT'OTOBKE K



TCKYIIEMY KOHTPOJIIO U HpOMG)KyTO‘IHOfI aTrTeCTalluy NpCACTABJICHBI B MGTOILI/I‘-IGCKI/IX PCKOMCH-
Ay A 00ydYaromMXcsl MO0 OCBOEHUIO IUCHUIUIMHBI «CoBpeMeHHbIE MpPOOJIEMbl PEYHOIO
CTOKa».

8. YueOHo-MeTonuueckoe n HHGOPMALMOHHOE O0ecTiedYeHue TN CIUTINHbI

8.1.IlepeyeHb OCHOBHOM U JONOJHUTEIHLHON Y4eOHOM JUTEPATYPbI

OcHoBHas JuTEepaTypa

1. beram JL.T'., bonnakos E.B. u np. Ilepexons! uepe3 Bonotoku. M.: Tpaucnopt, 1973. -
456 c.

2. Kokopes A.B., PoxxnectBenckuii A.B., JlobanoBa A.I'. PykoBoaCTBO m0OJIb30BaTEIIS MPO-
rpammbl HydroStatCalc. URL: http://www.hydrology.ru/ru/content/rukovodstvo-pol-
zovatelya-programmy-hydrostatcalc.

3. Jlurtn ., Pyoun JI. Craructrueckuit aHanu3 JaHHBIX ¢ iporryckamu. /M. : Hayka,
1991.—337 c.

JlonosHUTeIbHAS JTUTEpPaTypa

1. Tankun JI.U. ITporpammuposanue s Excel. Coznanne MakpocoB U npoueayp. Y4ueOHoe
nocobue. M.: 2015. 75 ¢. URL: http://www.ipk.ru/ftpgetfile.php?id=129

2. TOCT 26775-97. T'abapuThl MOAMOCTOBBIX CYJOXOJHBIX MPOJIETOB MOCTOB Ha BHYTPEH-
HUX BOJHBIX NyTaX. — M.: M31-Bo ctanmaptos, 1996.

3. Hemunos JLA., Ileiekun A.H. IlporpammupoBanue B cpene Visual Basic for
Applications: [Ipaktukym.— M.: ['opsiuas muamst — Tenexowm, 2004.— 175 ¢. URL:

4. MexayHapoIHOE PyKOBOJCTBO IO METO/JIaM pacyeTa OCHOBHBIX THIPOJIOIrMUYECKHUX XapakK-
tepuctuk. — JI.: 'unpomereonsaart, 1984. — 247 c.

5. Meroanueckue peKOMEHJALUH 110 ONPEAEIECHNIO PACUETHBIX TMAPOJIOTHYECKUX XapaKTe-
PUCTHK IPU HAJUYMU JAHHBIX THAPOMETpUYEecKUX HaOmoneHui. — Huwxuauit HoBropon:
Bekrop-TuC. 2007. — 134 c.

6. Meronnueckue peKOMEHJAIUU 110 ONPEACICHNUIO0 PACUETHBIX THAPOJIOTHYECKUX XapaKTe-
PHUCTHK MPHU HEAOCTATOYHOCTH JIaHHBIX THUApOMEeTpuueckux Habmoaenuii. — CI16, 2007. —
67 c. (Poranpunt I'HL] PO AAHUN)

7. Meroauyeckrue peKOMEHIAIUH TI0 OMPEICICHNUI0 PACUETHBIX THAPOIOTUYECKUX XapaKTe-
PHUCTHK TIPU OTCYTCTBUH JaHHBIX THIpoMeTpuueckux HaoOmonenuii. — CI10, m3xa. «Hecrop-
Uctopus», 2009. — 193 c.

8. Meronuyeckue peKOMEHIALUU 110 OLIEHKE OJHOPOAHOCTH T'MIPOJIOTUYECKUX XapaKTepH-
CTHK U ONPEJEIICHUIO UX PACUETHBIX 3HAYEHUI 10 HEOAHOPOAHBIM JaHHBIM. — CII0, u3m.
«Hecrop-Uctopus», 2010. — 162 c.

9. Omnpexnenenne OCHOBHBIX PaCUETHBIX THaposiornueckux xapakrepuctuk. CI133-101-2003.
- M., 2004. - 72 c.

10. ITocoOue mo ompeneneHru0 pacuyeTHBIX THAPOJOTHYECKUX XapakTepuctuk. — JI.: 1984.—
448 c.

11. Cukan A. B. MeTofpl craTucTHUeCKOH 00pabOTKH TUAPOMETEOPOTIOTHIECKON HH(popma-
muu.  Yuebnuk — CII6.: PITMY, 2007. — 279 c. DneKkTpoHHBIM pecypc:
http://elib.rshu.ru/files books/pdf/img-515132435.pdf

12. CIT47.13330.2016 NnxeHepHble U3bICKaHUS 711 CTPOUTENbCTBA. OCHOBHBIE MTOJIOKEHHUS.
Axrtyanu3zupoBansas penakius CHull 11-02-96.

13. CIT 482.1325800.2020. MHxeHEepHO-THIPOMETEOPOJIOTUYECKNE U3bICKAHUS AJISl CTPOM-
TenbcTBa. OOIIMe MpaBuia MPOU3BOJACTBA PadoT.

8.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

1. Excel2.ru. CnpaBounuk mo ¢ysakiusm. Haxcrpotika ITaker ananmza EXCEL. URL:
https://excel2.ru/articles/nadstroyka-paket-analiza-ms-excel

2. Excel2.ru. CnpaBounuk mno ¢ynkmusMm. OnucarensHas cratuctuka B Excel. URL:
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https://excel2.ru/gruppy-statey/opisatelnaya-statistika

8.3. IlepeyeHb NpOrpaMMHOro odecrevdeHust
1. Microsoft Windows (48130165 21.02.2011)
2. Microsoft Office (49671955 01.02.2012)

Ilepeyenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

9BC «['mapoMeteoOmnimaita». Pexxum nocryna: http://elib.rshu.ru/

HarmonanwsHas snexkrponHas 6ubmuoreka (HOB). Pexum nocryna: https://H306.pd
OBC «Znaniumy. Pexxum noctyma: http://znanium.com/

OBC «lIpocnext Haykn». Pexxum noctyna: http://www.prospektnauki.ru/
OnektponHas 6ubimoreka PI'O. Pexxum moctyma: http://lib.rgo.ru/dsweb/HomePage

ul-bwl\)»—tpo

8.5. [lepeuens npodeccnoHAIBbHBIX 023 JAHHBIX

1. DnexTpoHHO-OMOIMOTEUHas cuctema elibrary;

2. baza gannbix uznarensctBa SpringerNature;

3. Bcepoccuiickuii Hay4yHO-UCCIIE0BATENbCKUM MHCTUTYT THUAPOMETEOPOIOrMUECKON
nHpopmaruu — MupoBo# 1ieHTp naHHbIX. Pesxkxum noctyna: http://meteo.ru/

4. National Climate Data Center. Pexxum noctyna: http://www.ncdc.noaa.gov

5. National Geophysic Data Center. Pexxum noctyma: http://www.ngdc.noaa.gov

6. Publishing Network for Geoscientific & Environmental Data. Pexxum mocryma:
http://www.pangaea.de

7. Cneunaiu3upoBaHHbIE MACCHUBBI ISl KJIMMATUYECKUX HUCcieaoBaHuil. Pexum no-
cryna: http://aisori-m.meteo.ru/waisori/index0.xhtml

8. ABTOMaTH3MpOBaHHAs MH(POPMALMOHHAS CHCTEMa IroCylapCTBEHHOI'O MOHUTOPHHIA
BoAHbIX 00beKTOB (AVIC 'MBO). Pexum nocryna: https://gmvo.skniivh.ru/signup/

9. R-ArcticNet - ba3a pgaHHBIX O CTOKE apKTHUYeCKMX peKk. Pexum npoctyma:
https://www.r-arcticnet.sr.unh.edu/v4.0/main.html

10. baza maHHBIX THAPOJIOTHUYECKHUX MOCTOB HaOmonaTenbHOU ceTn Pocruapomera. Pe-
JKUM J1ocTyna: http://asunp.meteo.ru/portal/hydroweb/home

9. MaTepuajibHO-TEXHUYECKOE olecredeHne JUCIUNINHBI

YueOHasi ayIUTOPUM /ISl MPOBeIeHUs] 3aHATHI JeKIMOHHOTO0 THIA — YKOMIUIEKTO-
BaHa CIEIUAIN3UPOBAaHHON (yueOHOI) MeOeNblo, TEXHUYECKUMH CPEACTBAMH O0yUYeHUs, CIIyXKa-
IIMMU JIJISL TIPE/ICTaBICHUST yueOHOW WH(pOpPMANUU: TTOPTATUBHBIM KOMITBIOTEPOM (HOYTOYKOM),
MEPEHOCHBIM PKPAHOM, MYJTTUMEANA-ITPOECKTOPOM.

YueOHasi ayTiuTOPUU 1Jisl MPOBEAeHUs 3aHATHI CEMHHAPCKOr0 THNA — YKOMIUIEKTO-
BaHa CIMEIUAIN3UPOBAHHON (yueOHOI) MeOeNblo, TEXHUYECKUMH CPEACTBAMH O0yUYeHUs, CIIyXKa-
IIMMU JIJISL TIPE/ICTaBICHUST yueOHOW WH(pOpPMAalU: TTOPTATUBHBIM KOMITBIOTEPOM (HOYTOYKOM),
MEPEHOCHBIM PKPAHOM, MYITbTUMEANA-ITPOECKTOPOM.

YueOHasi ayIuTOpHUs /sl TPYNNOBBIX U MHIMBHAYAJBHBIX KOHCYJIbTAIUH — YKOM-
IUIEKTOBAaHA CHEIHATN3UPOBAaHHON (y4eOHOIT) MeOenbo, TEXHUYECKUMU CPEACTBAMH OOYUEHHUS,
CITy>KaIllMU JIJIS TIPE/ICTaBICHUS y4eOHOUH MHPOPMAIIMH: TIOPTATHBHBIM KOMITBIOTEPOM (HOYTOY-
KOM), IEPEHOCHBIM SKPAHOM, MYJIbTUMEINA-IPOCKTOPOM.

YueOHasi ayIuTOpHUs VISl TeKYUIEro KOHTPOJISI M NMPOMEKYTOYHOI aTTecTaluM —
YKOMILUIEKTOBaHa CTIeUaTN3uPOBaHHOM (YueOHOIT) MeOenbio, TEXHUYECKHUMHU CPEICTBAMU 00yde-
HUS, CITY’KallUMHU JUIsl IpeCcTaBIeHUs yaeOHOM nH(opMaluy: MOPTaTUBHBIM KOMITBIOTEPOM (HO-
yTOYKOM), IEPEHOCHBIM PKPAHOM, MYJIbTUMEANA-TIPOECKTOPOM.

Ilomemenne 111 caMoOCTOSITeIbHON Pad0ThI — YKOMIIJIEKTOBAHO CIIELUATN3UPOBAHHOM
(yueOHOI1) Mebenpo, OCHAIIEHO KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTBHIO TOJKIIOYEHUS K
cetn "MHTEpHET" M 00ECTICUEHO JOCTYIIOM B 3JIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIIBHYIO
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PaccMoTpeHo 1 peKOMEHI0BaHO K MCIIONIB30BaHMIO B yueOHOM mporecce Ha 2022/2023 yueOHbIi
roz 6e3 N3MEHEHUI.

[Iporokon 3acenanus kadeapsl HHKEeHEepHOU ruapoaoruu oT 21.06.2022 No 11



cpeny opranmzanuu. CamocrosiTenbHas padoTa MPOBOAUTCS B YHTAIHLHOM 3ajie OMOIHMOTEKH, a
TaKXe B JIA0OPATOPUH THIPOIIOTHIECKUX PACYETOB, YKOMILICKTOBAHHOW: KOMITBIOTEpAMH, KOITHU-
POBAILHO-MHOXHUTEIFHOW TEXHUKOW, MYyJIbTHMEIUA 00OpYyIOBaHHEM (TIEPEHOCHBIE MPOEKTOp,
JKpaH).

10. Oco0eHHOCTH 0CBOCHUSA JUCHMILUIMHBI JISi HHBAJIHU/IOB U JIMI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSAIMH 310POBbS

OOyuenue 00yyaroMUXCs C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI IIPH HEOOXOAU-
MOCTH OCYIIECTBIISIETCS HA OCHOBE aJalTUPOBAHHOW pabodell MporpaMmbl ¢ HCIOJIb30BaHHEM
CHEUHATbHBIX METOJIOB O0YUYECHHUS U TUAAKTUIECKHX MAaTepHaJIOB, COCTABICHHBIX C YYETOM OCO-
OeHHOCTeH NCUX0(U3NIECKOTO Pa3BUTHS, HHANBUIYAIbHBIX BO3MOXKHOCTEH U COCTOSTHUS 3/10PO-
Bbs TAaKUX OOyuaronmxcs (o0ydaromerocs).

IIpu onpenenenun GopmMbl MPOBEACHUS 3aHATHHA ¢ 00yUYarOIIUMCA-UHBAINIOM YUUThIBA-
IOTCSl PEKOMEH/IAINH, COJIepIKaIIKecs] B MHANBUIYAIbHON IporpaMMe peaduIuTaluy HHBAIUAA,
OTHOCHTEJIBHO PEKOMEH/I0BAaHHBIX YCIOBUI M BUJIOB TPYAA.

[Tpu HEOOXOAUMOCTH A1t 0OYYAIOUIMXCS U3 YMCIIa MHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMM 370POBbSl CO3/AIOTCS CHENMaIbHbIE pa0o4yMe MecTa C YyYeTOM HapylIEeHHbBIX
(GYHKUIMN ¥ OTpaHUYCHUH KU3HEACSITEIbHOCTH.

11. Bo3M0KHOCTH NPMMEHEHHUs 3JICKTPOHHOI0 00y4eHHsI M JMCTAHIMOHHBIX 00pa3o0-
BaTeJbHBIX TEXHOJIOT Ui

,Z[I/ICI_II/IHJ'II/IHa MOXKET pCaAIM30BLIBATECA C IPUMEHCHUCM 3JICKTPOHHOI'O O6y‘1€HI/I$I n am-
CTaHIIMOHHBIX O6pa3OBaT€JII>HI:IX TEXHOJIOT Uit
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