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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNITUHDI

51.B.4B.01.01 N'magpocm3unka

1. Wndcdp v HaumeHoOBaHUe HanpaBneHusa nogrotoBku: 05.03.06 — Skonorma n

npupoaononb3oBaHmne
2. NMpodcdhunnb noarotoBKU: ['€03KONOrNa 1 NPUPOLAONONbL30BAHNE
3. KBanudukauma (cteneHb) BbiNyCKHMKA: 6akanasp

4. ®dopma ob6y4eHuUs: oYHas

5. Kadepgpa, oTBevawwasa 3a peanusauuMilo  AUCLUMNIIUHBI:

NPMPOAONOSb30BaHNS

kKadpeapa

6. CoctaBuTenb nporpammsbl: MapT AHHa AnekcaHapoBHa, KaHanaat ousnko-
MaTeMaTUYeCKUX HayK, LOLUEHT, pakynbTeT reorpadun, reoaKkosiornm n Typmusma;

anna_razinkova@mail.ru

7. PekomeHpoBaHa: [Ipotokon o pekomeHgauum Ne 8 HMC -ta reorpadun,

reoakonoruu n typmama ot 19.05.2025 .

8. YueOHbIV roa: 2027 - 2028

CemecTp: 5



9. Llenu n 3agayun y4e6HON AUCLMNIIUHDI:

|=|,eJ'IFIMI/I OCBOEHUA y‘-le6HOIZ ONCLUUNITNHBI ABJIAKOTCA:
- (bOpMI/IpOBaHMe KOMMNIiekca 3HaHMM O BOOHO-DanaHCOBbLIX MCCNedoBaHUSX, UX
Hay4YHOM U MNMPakKTU4eCKOM 3HaAYEHUN;
- pacdeT rmgpomMeTeoposiorm4ecknx 3J1IeMeHTOB YypaBHEHUA BOOHOIO OanaHca
Pa3siIn4yHbIX BOOAHbIX 0ObeKTOoB.

3agayun y4ebHown OUCUUNIIUHDI:
- NpuobpeTeHne HaBbIKOB COCTaBMEHUs ypaBHEHNN BOAHOro banaHca ons
PasnnYHbIX BOAHbIX OOBbEKTOB;
- OCBOEHME MEeTOo40N0rMmM NpomM3BoAcTBa BogHO-6anaHCcoBbIX UCCeLoBaHNUM;
- OCBOEHME HaBbIKOB pacveToB 3f1IeMeHTOB BOAHOro 6anaHca o3ep,
BOAOXPaHUNNLL, pe4yHbiXx 6accenHos.

10. MecTo yye6HOM ancumnnuHbl B cTpyktype OOI:

OncumnnmHa OTHOCUMTCS K BapuvaTMBHOW 4YacTu yyebGHoro pabouvero nnaHa no
HanpaeneHuto bakanaspuata 05.03.06 - Skonorns 1 NPUPOAONONb30BaHME.

BxogHbIMK 3HaAHUAMMK SBMAKOTCS 3HAHUSA OCHOB U3WKK, reorpadun, Guonoruum,
rmaponorMm u MaTemMaTM4ecKom CTaTUCTUKN.

[daHHasa gucumnnvHa sBnsieTcsl npeallecTBylowen ana gucumnnunH «BopgHo-
TeXHMYECKMe Un3bICKaHUsA», «BOOOX03sMCTBEHHbIE pacyeTbl», «lmMapoakonorna wu
MOHUTOPUHI  BOAHbIX  OuopecypcoB»,  «[pUPOOOOXpPaHHbIE  MEeponpuUaTUS U
npPUPoaoo6YCTPONCTBOY.

11. MnaHupyemble pe3ynbTaTbl O00y4YeHUst NO AuUcCUMNIIUHE (3HaHUA, YMEeHUSA,
HaBblKM), COOTHECEeHHble C MNNaHupyeMbiMU pe3yfibTaTaMM  OCBOEHMUA
obpas3oBaTesnibHOW NporpamMmbl (KOMNEeTEHUMAMMU BbINYCKHUKOB):

HasBaHue lMnaHnpyemble pesynbTaThl
Kona Koa NHonkaTop
KOMNEeTeHLUnn 0by4yeHus
3HaTb: OCHOBHble MeTOAbl
BOAHO-0anaHcoBbIX
nccrnefoBaHUM M pacyeToB

Brageet y 3NeMeHTOB ypaBHEeHUs
BOOHOIO OanaHca
NPUMEHSIeT MeToabl DUMEHUTONBHO .
rMapodOU3nKu,
Apoc pasnn4YHbIM BOAHbIM
BOAHO-0anaHcoBbIX
ncecnenoBaHun B ObbeKTam.
NDOLIeCCe BOIHO YmeTh: COCTaBNATb
MK- MK- Tgx:'mqecmx A ypaBHEHUs! BOAHOIO
8 8.2 abICKAH NI G6anaHca, oLleHuBaTb
BO,EI,OXOSFIVIC’)TBGHHbIX TOHHOCTb BOLHO-
ACYETOR " BGanaHCoBbIX U3MEPEHUN U
pn ABIIEHUS pacyeToB, aHanM3npoBaTb
ynp pe3ynbTaTbl BOAHbIX
rMOpPOTEXHNYECKNMN 6a1aHCOR
COOPYXKEHNAMMU .

BnapeTtb: TepMuHoOnornen,
MeTodamMu pacyeTa "
0600LeHus 3NEeMeHTOB
BOAHOro 6anaHca




12. O6beM AUucUMNNnHbI B 3a4eTHbIX eaguHuuax/yac. — 2/72

13. Buabl yue6HOM paboThbl

TpyooemKkocTb (Yachl)
Bug yuebHon paboThbl Beero cemer::(ipam
5 cemecTp
AyanTOpHbIE 3aHATUS 32 32
B TOM 4ucne: nekumm 16 16
npakTnyeckme
nabopaTopHbie 16 16
CamocToatenbHas paboTta 40 40
dopma NPOMEXYTOYHOWN
aTTectaumm — 3aJet
WNToro: 72 72

13.1 CopepxaHne gUNCLUUNIINHbI

0ocagKkoB B MyHKTax HabnoaeHuin.

Peanusauus
pasgena
Ne HanmeHoBaHue ANCUMNSINHBI C
CopepxxaHue pasgena ANCUUNnHLI
n/n | pasgena AMCUUNIVHBLI NMOMOLLIbIO
OHNaunH-Kypca,
QYMK
1. lekunn
OHnanH-kypc
1. MpenctaBneHne o wmetoge | «lmapodumsmka
MeTopn BOAHOro | BoaHoro banaHca. N BOOHO-
11 OanaHca n ero | 2. HayyHoe © npaktnyeckoe | 6GanaHcoBble
" | npakTnyeckoe 3HayeHune MeToaa BOAHOrO | nccrneaoBaHUs»
npUMeHeHne 6anaHca. O6wwuin Bua ypaBHeHua | hitps://edu.vsu.r
BoAHoOro 6anaxca. u/enrol/index.ph
p?id=4353
OHnanH-kypc
«'maopodunsnka
1. O6wwe NONOXEHNE. APOp
N BOOHO-
Pac4yeTHble ypaBHeEHUS.
BoaHble ©anaHchbl ©anaHcoBble
1.2 - 2. OcHoBbl MeTOaNKU
peyHbIX BaccenHoB ncenegoBaHUA»
onpeaeneHnss 3NeMeHToB BOAHOIO )
https://edu.vsu.r
©anaHca. .
u/enrol/index.ph
p?id=4353
OHnanH-kypc
«'mopodunsnka
1. Obwume cBegeHnsa. Metoabl Apo
MeToabl n3MepeHns u n BOOHO-
N3MepeHuns Konun4yecTtBa
1.3 | Pactera aTMocdepHbIX 0CaaKoB GanancoBele
" | aTMOCepHbIX ' nccnegoBaHUsa»
2. PacueTt aTtMocdepHbIX .
ocagkoB https://edu.vsu.r

u/enrol/index.ph
p?id=4353
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4

1. BoaHo-usnyeckne ceoncTsea

OHnanH-Kypc

MOYBO-TPYHTOB M cnocobbl  ux | «'mgpoduaunka
MeToabl onpeaenenus. Metoabl 1 npmbopsl N BOAHO-
1 4 | ViCCNeOBaHNA CTOKA M | ANA OMPEAeneHus  BNaxHoCTU GanaHcoBble
"’ | Bmaro3anaca MO4YBO- | BNaro3anacoB MOYBO-TPYHTOB. nccrnegoBaHusa»
rPyHTOB 2. HabniogeHna 3a rnybuHon | https://edu.vsu.r
npomMep3aHust oTTamBaHusi no4YBo- | u/enrol/index.ph
rPYHTOB. p?id=4353
OHnaunH-Kkypc
1. HabnogeHne 3a CHEXHbIM yp
«'mapodmsunka
NMOKPOBOM, opraHusaumus 1 BOZHO-
CHEromMepHbIx MapLUpYyTOB,
MeToabl CHEroMepHbIX GanaHcoBble
15 N NpPoOn3BOACTBO CHEMOCHEMOK.
HabnaeHnn nccrnegoBaHus»
2. O6paboTka " aHanus )
o https://edu.vsu.r
pes3ynbLTaTtoB HabnaeHnn 3a .
CHEXHbIM MOKPOBOM u/enrolfindex.ph
POBOM. p?id=4353
OHnanH-kypc
«'vppodumsunka
1. MeTtoobl ¥ NPOM3BOACTBO N BOOHO-
16 MeToabl namepeHuMn u | HabnogeHn 3a  UCnapeHnem C ©anaHcoBble
"~ | pacyeTa ncnapeHus MOYBbl, CO CHEXHOro MOKPOBa, C | MCCneagoBaHUS»
BOOHOM MOBEPXHOCTM. https://edu.vsu.r
u/enrol/index.ph
p?id=4353
1. OcCHOBHble cocTaBnsawoLLme
BOAHOro OanaHca o3ep 7 -
OHnanH-kypc
BOAOXPaHUIINLL,.
«'mgpodmnsnka
2. YpaBHeHue BogHoro 6anaHca 1 BOAHO-
03€ep 1 BOAOXPaHUNULL,.
BoagHble ©anaHchbl . ©anaHcoBble
1.7 3. MeToabl BblYMCIIEHUI 3NTIEMEHTOB
03€ep 1 BOAOXpaHUNULL, nccnenoBaHuNa»
ypaBHeHUs BogHoro ©OanaHca Ha )
HoLWAzb aepkana oaep y https://edu.vsu.r
BOLOXDAHMMMLL u/enrol/index.ph
P ' p?id=4353
4.  AHTPOMOreHHoe BIUSAHWE Ha
cocTaBnsoLmne BogHoro 6anaHca.
2. NMpakTnyeckue 3aHATUA
OHnanH-kypc
«'vppodumsumka
BbluncneHune aTtMocdepHbIX N BOAHO-
0OCafKoB, pacyeT Konnyectea | 6GanaHcoBble
oCagkoB Ha nnowagb 3epkana | uccnegoBaHusi»
BOOHOro oobekTa. https://edu.vsu.r
u/enrol/index.ph
2.1 p?id=4353
Bbluncnenmne OHnanH-kypc
3M1eMEHTOB  BOAHOro «'mgpodmsnka
GanaHca (nNpuxogHas . | W BOOHO-
BblucneHne ctoka N0 OCHOBHOM
4yacTb) b 6anaHcoBble
peke, y4eT GOKOBOW NMPUTOYHOCTU.
ncecnegoBaHua»

https://edu.vsu.r

u/enrol/index.ph
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p?id=4353
OHnanH-kypc
. | «['vppodmnauka
Bbluncnernne ncnapeHus ¢ BogHow 1 BOLHO-
MOBEPXHOCTU, pacyeT ucnapeHns Ha
HbanaHcoBble
nnowiaab 3epkarna BOAHOro obbekra
nccnegoBaHnsa»

BbluncneHune AKKyMyInAauunmn, HeBA3KN

https://edu.vsu.r
BOAHOro 6anaHca.

Bbluncnenune u/enrol/index.ph
5 o | 3MEMEHTOB  BOAHOIO p?id=4353
"~ | banaHca (pacxogHas OHnanH-kypc
YyacTb) «'mgpocmsunka
N BOAHO-
CocTaBneHne ypaBHEHWUSI BOLHOrMO
©anaHcoBble
GanaHca, aHanu3  NOJSTyYeHHbIX
e3yNbTaToB nccnegoBaHusa»
P ' https://edu.vsu.r
u/enrol/index.ph
p?id=4353
13.2 Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Ne Buapbl 3aHATMI (YacoB)
HanmeHoBaHue pasgena Nekun | Mpaktud | NaGopar CamocTosTe
n/ OUCLMNINHbI nbHas Bcero
n eckume OpHble
n paboTa
MeTton BogHoro 6amnaHca u
1 | ero npakTnyeckoe 2 2 5 9
npUMeHeHne
5 BO,D,Hble OanaHcbl peyYHbIX 5 5 5 9
baccenHoB
MeToabl n3mepeHu "
3 | pacyeTta aTMocepHbIX 2 2 5 9
ocagkoB
MeToabl nccnegosaHus
4 | cTOKa 1 Bnarosanaca no4so- 2 2 5 9
rPYHTOB
5 MeToabl § CHEeromepHbIx 5 2 6 10
HabnoaeHnn
6 MeToabl n3MepeHuni " 3 3 7 13
pacyeTa ncnapeHus
7 BogHble 6anaHcbl 03ep u 3 3 7 13
BOJOXPaHUIMLL,
WToro: 16 16 40 72

14. MeTogn4yeckune ykasaHmMa Ans odoyvarowmxcsa no 0CBOEHUIO AUCLUMNIIUHDI

[nst NoHMMaHUsA 1 OCBOEHUsI MaTepuana HeobxoauMO perynsipHoe nocelleHne
neKkuui, BbIMNONHeHMe nabopaTopHbix paboT. [lo ykasaHu npenogaBaTens
Heo6Xx0OUMO CaMOCTOSITENbHO M3y4YaTb HOPMATMBHbLIE AOKYMEHTbI, @ Takke MUPOBOM
OnMbIT OpraHM3aumm BOAHO-6anaHCoBbIX MCCreLoBaHUNM.

Mpn noarotoBke K MPOMEXYTOYHOW aTtTecTtauun  CTyAeHTbl  M3y4awT WU
KOHCMNEKTUPYIOT peKoMeHAyeMylo npenogaBaTeneM yyebHyl nuTepaTypy no Temam
NEKUMOHHBIX 1 NabopaTopHbIX 3aHATUIA.
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MeToguyeckne pekoMeHdauuu MO OpraHusauuMmM CaMoOCTOATENbHOM paboTbl
CTYOEHTOB BKNHOYAKOT UCMONb30BaHNE 3MEKTPOHHbIX Y4EOHUKOB U PECYPCOB MHTEPHET,
B TOM YmMCne 3NeKTPOHHOro obpasoBartenbHOro noptana Moodle.

KauyectBo nogrotoBkn obydatouwerocs obecneynmBaetca paspaboTkon wu
npuMeHeHneMm B Yy4ebOHOM nMpouecce METOANYECKMX YKasaHuin, B TOM 4ucne
3MIEeKTPOHHbIX  MU34aHuK, Yy4ebHbIXx nocobun C  rpudomMm y4ebHO-METOOMNYECKUX
o0beANHEHMN MO COOTBETCTBYHOLLEMY HanpasBfieHUIO MNOLrOTOBKM Anis obecrneyeHns
aPPEKTUBHON MOATOTOBKM K 3aHATUAM, CaMOCTOATENbHOM paboTbl CTyOeHTOB,
Ka4eCTBEHHOrO BbIMOMTHEHUSA NPAKTUYECKUX N CAMOCTOSTESNbHbIX paboT.

15. NepeyeHb OCHOBHOW U OOMNONHUTENILHOW NUTEpPaTypbl, PECYPCOB MHTEPHET,
Heob6XoANUMbIX ANl OCBOEHUSI AUCLMUMNIIUHDI

a) oCHOBHas nuTepaTypa:

Ne
NcToYHUK
n/n
Mwuxannos, B.H. [lumgponorusa: y4ebHuk pana BysoB / B.H. Muxannos,
1 C.A. lobponto6bo.. - M.; bepnuH: Oupekt-Meguna, 2017. - 753 c.; To xe

[OneKkTpOoHHbLIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=455009

OcHoOBbI TMapasnukn, rMaponorMm n rmgpomeTpumn: ydebHoe nocobue / aBT.-
coct. M. Pewetbko - MwuHucTepcTBo obpasoBaHus M Haykm Poccumnckon
depepaunn, PegepanbHoe rocygapcTBEHHOE aBTOHOMHOE obpasoBaTternbHoe
2 yypexaeHue Bbicllero obpasoBaHus «HaumoHanbHbIM UCCneaoBaTENbCKUN
TomcKn rocygapCTBEHHbIM yHUBepcuTeT». - ToMmck: M3pgaTtensctBo TomcKkoro
nonmMTexHu4eckoro yHueepcuteta, 2015. - 193 c.; To xe [ONEKTPOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=442801

0) gononHuTenbHasa nuTepartypa:

Ne MNCTOYHUK

n/n

3 bapbiwHukos H.b. OuHamuka pycnoBbix MNOTOKOB. Y4yebHuk. - CI16.: um3g.
PIrTMy, 2007. - 314 c.

4 babkuH, Bnagumnp MBaHoBu4y. BogHbin ©anaHc peyHbix 6accenHos / B.W.
babkuH, B.C. ByrnuHckun. — J1.: T'mgpomeTteonsgat, 1982. — 191 c.

5 babkuH, Bnagummnp MBaHoBu4y. BogHbin ©anaHc peyHbix 6accenHos / B.W.
babkuH, B.C. ByrnuHckun. — J1.: T'mgpomeTteonsgat, 1982. — 191 c.
bonros, Muxamn BacunbeBuy. CoBpeMeEHHble NpPobGnemMbl OLEHKM BOAHbLIX

6 pecypcoB n BogoobecneverHnsa / M.B. bonros, B.M. MuwoH, H./A. CeHuoBa;
Poc. akag. Hayk, VIH-T Bog. npobnewm; [oTB. pea. A.E. AcapuH]. — M.: Hayka,
2005. — 317, [1] c.
MwuwoH, B.M. bacceinH BepxHero [JoHa: rugponorus, rugporpadomsa n BOAHbIE
pecypcbl / B.M. MuwoH, M.C. bonroea, H.N. CeHuoBa; Hayy. pea. B.WU.

7 depotoB. — BopoHex: N3a-so BopoHex. roc. yH-ta, 2005. — 138 c.: vn,,
Tabn. — (Tpyabl Hay4yHO-uccnegoBaTeENbCKOrO WHCTUTYTA  reornornm
BopoHexcKoro rocyaapCTBEHHOIo yHuBepcuTteTa; Boin. 23).
MeToabl M3y4YeHUs1 TMOPONIOrMYECcKOro pexuma BoaHbix obbektoB / B.C.

8 ByrnuHckun, I.C. KnenH, N.H. O6pasuos n gp. — J1.: FTmgpomeTteomnsgar, 1982,
— 391 c.

9 Opnos B.I"., Cukan A.B. OcHoBbI nHXeHepHou rugponornn/ YyebHoe nocobue.
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HanpasnenHne "Okonorma wn  npupogonosnib3oBaHue".  CneumanbHOCTb
""eoakonorus". - Cl16.: nsg. PFTMY. 2003. - 187 c.

10

CocTosiHMe n nepcnekTuBbl pasBUTUA CUCTEM MMAPONOrMYECKUX HabnoaeHun n
MHopMaunoHHoe obecneyeHne noTtpedbutenen //Teaucbl poknagos Vi
'mgpon. cvesga. Cekumsa 1. - CI6: N'mgpometeonsgat, 2004 r. - 141 c.

B) ©a3bl 4aHHbIX, MH(bOpMaU,VIOHHO-CI'IpaBO‘-IHbIe M NMOUNCKOBbIE CUCTEMBbI.

Ne
NcToYHUK
n/n
11 | 3HB BI'Y www.lib.vsu.ru
12 | HaumoHanbHbIn umdposon pecypc "PYKOHT" http://rucont.ru
13 OneKkTpoHHO-6nbnuoTeyHas cuctema "YHuBepcuteTckaa oubnuoteka online”
(http://biblioclub.ru/)
14 ONEKTPOHHbIN KypcC MO AMCLMNNNHE Ha nopTane «3NeKTPOHHbIN yHnBepcuteT BIY» — Pexum

focryna: no noanucke - https+//edu vsu ru/enrol/index php?id=4353

16. MMepeyveHb y4ye6GHO-MeTOAUUYECKOro obGecneyeHUs AN CaMOCTOSATENbHOM

paboTbl
Ne MNCTOYHUK
n/n
15 | BogHbin kogekc Poccuickon ®egepauum (o1 03.06.2006 r.) Ne 74 - ©3

FOCT 19179-73 «l'vagponorua cywun. TepmuHbl 1 onpegeneHus» - Mocksa:

16 NoccraHgapt CCCP, 1988. — 47 c.
PatkoBuy, [1. A. Ctoxactnyeckne moaenn konedaHmin coCcTaBnAKLLNX BOAHOIoO

17 | 6anaHca peyHoro 6accenHa / PAH. VIH-T BogHbIX npobnem.— M., 1997. — 262
C.

18 PykoBoacTteo BogHoOanaHCcoBbIM CTaHUMAM. ["locynapCTBEHHbLIN
rmaponorndeckmn nHCTutTyT. — J1: F'mgpometnsgar, 1973. — 301 c.

19 CemnH B.A. OcHOBbI paumoOHanbHOro BOAOMOSb30BAHUA M OXPaHbl BOAHOM
cpegpbl: YyebHoe nocobue/ B.A.CemuH. — M.: Bbicwas wkona, 2001. — 320 c.

20 PykoBogswme okyMeHTbl Pocrngpometa http://ipk.meteorf.ru

21 | F'ocypapcTBeHHbIN BOAHbIN peecTp  http://www.sur-base.ru

17. ObpasoBaTteribHbleé TEXHONOrMU, UCMONb3yeMble NpU peanusauum y4yebHoOWM
ANCLUMNNUHBbI, BKMOYas AUCTaHUUOHHbIe obpa3oBaTtenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0b6y4eHue):

Mporpamma Kypca peanu3yeTcsl C 3NieMeHTaMu OUCTaHUMOHHbIX TEXHOMOrui

HannaTtgopme «ObpasoBaTenbHbIA NopTan « ANeKTPOHHbIA yHUBepcuTeT BIY». Pexum
poctyna: https://edu.vsu.ru/enrol/index.php?id=4353

Mpwn peanu3aumm y4ebHOM OUCLMMMMHBI UCNOSb3YIOTCS MPOrpamMMHble NakeThbl

nuuyeH3noHHoro MO:

- Win Pro 8 RUS Upgrd OLP NL Acdmc;
- Office STD 2013 RUS OLP NL Acdmc;
- Win Svr Std 2012 RUS OLP NL Acdmc 2Proc;
- CINC "KoHcynbTaHT Mntoc" gns obpasoBaHus;
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- HeucknoumnTenbHble npaesa Ha 10 Kaspersky Endpoint Security ana 6usHeca -
YHuepcanbeHbih Russian Edition;

- HeucknoumnTenbHble npaea Ha 10 Kaspersky Endpoint Security ana 6usHeca -
PacwunpeHHbln Russian Edition;

- HeucknouuTenbHble npaBa Ha [10 Kaspersky Security ana dainnoBbix
CepBepoB;

- MS P.Point;

- STADIA;

- UHTepHeT-6pay3ep Mozilla Firefox.

18. MaTtepuanbHoO-TeXHU4YECKoe obecrneyeHme AUCUUNIIUHDI:

018 NTeKUUOHHbIX 3aHamul — y4ebHaa ayautopus (y4ebHbin kopnyc Ne 5 BIY),
OCHallleHHas  cneuvanuanpoBaHHoM Mebenblo, MyNbTUMEAUNHOW  annapaTypoun
(MynbTMMeama-npoeKkTop, KOMMNbOTEP, CTaLMOHAPHbIN 3KpaH);

O0ns  npakmu4yeckKux 3aHsmul — Y4ebHO-Hay4yHasi rMgpomMeTeoposiornyeckas
obcepBaTopus: komnbtoTepsbl "Intel Celeron” ¢ MoHUTOpamn Samsung /NMUUEH3MOHHOE
MO/, npuHTEep cCTpyWHbIM Epson, aBTOMaATU3NPOBAHHbLIA  KOMMJSIEKC npuemMa

CNYyTHWKOBOW rMapoOMeTeonH(OpMaLun, aBTOMaTM3NpOBaHHAs MeTeocTaHums M-49,
ncuxpomeTpbl, meteomeTp MOC-2, GapomeTpbl-aHepouabl, rurporpadbl, CHeromep
BECOBOM, IMOPOMETPUYECKME BEPTYLLKW, IXONOT, aKTUHOMETP, OropoXeHHast
nrnowiagka, npunerawLllas Kk Kopnycy, Ans CTaHOapTHbIX MeTeoHabniogeHun c
KOMNnekcoMm obopyooBaHust AOns  M3MEpPeHuss TemnepaTtypbl, OCajKkoB, BeTpa,
06naYHOCTU, SABMEHWIA Noroapl.

19. OueHo4HbIe cpeacTBa ANA NpPoBeAeHUA TEeKYLen U NPOMEXYTOYHOMN
aTrecTauuun

MopsaoK OLEeHKM OCBOEHMS obyyarowmmMmucs y4ebHoro matepumana
onpeaensieTcs cogepXkaHnemM cneayrLmx pasaenos ANCUUNINHbBIL

Ne HanmeHoBaHue KomneTte VinpukaTop OueHouYHble
n/n | pasgena gucuunnvHbl HUMSA AOCTIDKEHNS cpeacrtea
KoMneTeHunn

MeTon BOOHOIO

 |banawca wm - e0| g MK-8.2 YCTHbIN OMpoc
npakTnyeckoe
NnpUMeHeHne

2 BopHble ,6anaHCbl MK-8 MK-8.2 YCTHbIN onpoc
peyHbIX baccenHoB
MeToabl u3mepeHus u

3 | pacyeTa aTMocepHbIX MK-8 MK-8.2 YCTHbIN onpoc
ocajgkoB
MeToabl nccrniegoBaHusA

4 | cToka W BRarosanaca MK-8 MK-8.2 YCTHbIN onpoc
NOYBO-TPYHTOB

5 MeTope CI_JGFOMeprIX MK-8 MK-8.2 YCTHbIN onpoc
HabngeHnn

6 Metonel usmeperuin u MK-8 MK-8.2 YCTHbIN onpoc
pacyeTa ncnapeHus

7 Boanbie banancel 03ep MK-8 MK-8.2 YCTHbIN onpoc
N BOOOXPaHMUINLL




Ne HavmeHoBaHue KomneTte ViHnukaTop OueHo4Hble
n/n | pasgena auCuUUninHb HUKMSA AOCTIDKEHWA cpeacTtea
KoMneTeHunmn
lMpomexyTodHasa aTTectauma | [NepeyeHb BONPOCOB, NpakTuyeckoe 3agaHue (CMm. .
doopma KOHTponsi — 3a4eT 20.2)

20. TunoBble OLEeHO4YHble cpeacTBa n mMeToan4yeckKkue mMaTepuanbl,
onpegensrowme npoueaypbl oueHUBaHUA

OueHKa 3HaHUK, YMEHUA N HaBbIKOB, XapakTepuaylLwas aTansl hopMMpoBaHnNS
KOMNeTEHUNN B pamKax M3YyYeHUA OUCLUMNIIMHBI, OCYLLEeCTBNSETCS B XOA4e Tekyweun u
NPOMEXYTOYHOM aTTecTaumn.

Tekyuias atrectaums NpOBOAUTCA B COOTBETCTBUMU C [1onOXeHUeM O TeKyLuen
aTTectaumm oby4valwomxca no nporpammam Bbicwero obpasoBaHua BopoHexXckoro
rocygapCTBEHHOro YHUBepcuTeTa.

Tekyuias atrectaums NpoBoANTCS B hopMax:

- YCTHOro onpoca (MHanBuayasnbHbIn ONpoc, 4oKNaabl);

- MMCbMEHHbIX PaboT (KOHTPONbHLIE, NabopaTopHble paboThl);

- TeCTUPOBAHUS;

- OLEHKM pe3yribTaToB CaMOCTOATENbHON paboTbl (Mpe3eHTauus).

KpuTepun oueHnBaHus NnpmuBeLeHbl HUXE.

lMpomexyToyHaa aTtTecTauusi NpoBOAUTCSH B COOTBETCTBMM C [lonoxeHnem o
NPOMEXYTOYHOW aTTecTaumm obyyarLmxcsa no nporpaMmmam Bbicliero obpasoBaHus.
KOHTpONbHO-U3MepuTenbHble MaTepuarbl MPOMEXYTOYHOM aTTecTaumn BKYaT B
cebs TeopeTudeckne BONPOCHl, NO3BONSAKOLWME OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHWUN,
W npakTuyeckoe 3afaHue, Mno3BOMALlEe OLEHUTb CTeneHb CHOPMUPOBAHHOCTU
YMEHUN N HaBbIKOB MPU U3YYEeHUN OUCLUNINHDI.

20.1. TeKywmn KOHTPOSb ycneBaemMocTu

KoHTponb ycneBaemMocT MO OUCUMMIMHE OCYLLECTBASETCHS C  MOMOLLbIO
crneylowmx OLeHOYHbIX CPeACTB:
- YCTHbI onpoc.

20.2. NMpomexyToyHana aTrecTauus

[MpomexyTouHass aTTecTauuss no AUCUUNIIMHE OCYLLIECTBNSAETCA C MNOMOLLbHO
crnenyrowmx OLEeHOYHbIX CPeACTB:

- KOHTPOJSIbHO-M3MEpPUTENbHbIX MaTepuarnoB, BKYaKOLWUX 2 TeopeTU4eckux
BOMpOCa M pacyeTHYK aHanuMTU4ecKyl 3agadvy B obnactm rmapoduankm u BOOHO-
©anaHcoBbIX nccneagoBaHUN.

MepeyeHb eonpocoe Kk 3a4emy:

1. BanaHc kpyrosopoTa Boabl Ha 3emne. YpaBHeHue 3.A. bpukHepa.

2. O6wun meTog BogHOro 6anaHca, ero NPakTU4YeCcKoe N Hay4YHOe 3Ha4YeHnE.

3. O6wui BMA ypaBHEHMs BogHOro 6anaHca.

4. NMpakTnyeckoe npumeHeHne obLero Buaga ypaBHeHUs BogHoro 6anaHca.

5. NpeobpasoBaHne BogHoro 6anaHca nog BIMSHUEM aHTPONOreHHOW AEATENBbHOCTU.
6. OCHOBHbIE 3N1EMEHTbI MPUXOOHOM YacTn BoAHOro 6anaHca.

7. OCHOBHbIE 3NEMEHTbI pacxo4HOW YacTu BogHoro 6anaHca.

9. MeTtoguka HabnogeHUs 3a aTMOCHEPHBIMU OCaAKaAMM.

10. MNepeuncnnte nonpasBkM HA CMa4YMBaHUs ANSA BbIYMCNEHMST aTMOCKHEPHbIX OCaAKOB.
11. OpraHunsauusa HabngeHn 3a atmocepHbIMU 0cagKkamm.
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12. OpraHusauus HabnoaeH 3a CHEXXHbIM NMOKPOBOM.

13. MNMpon3BoaCTBO CHEIOMEPHbIX CbEMOK.

14. C kakow uenbio NpoM3BoasaTCca HabnoaeHns 3a UCnapeHneM ¢ NnoyBbI?

15. Kakvne npmbopbl UCMONb3yTCs AN U3BMEPEHUST UCMAPEHUs C NOYBbI?

16. C kakown uenbto Npon3BoasaTca HabnaeHus 3a ncnapeHmemM Co CHEXHOro nokposa?
17. Kakme npmnbopbl UCMonb3yTCs ANa n3aMepeHns NcnapeHunsi Co CHEXHOro nokpoaa?
18. C kakown uenbto NponsBoasaTca HabnogeHns 3a ncnapeHmemM ¢ BOAHON
NoBEPXHOCTU?

19. Kakune npmnbopsbl NCMonb3yTCcs ANna n3aMepeHns NcnapeHunsi Co CHEXHOro nokpoaa?
20. HeobxogmmocTb HabnogeHnn 3a rmyobuHon npoMep3aHns n oTTamBaHUs NOYBO-
rPYHTOB.

21. Kak onpegensietca rnybuHa npoMmep3aHus novBbl?

22. OcHOBHble 3a4a4uM HabnaeHN 3a CTOKOM CO CKITOHOB.

23. KakoBa uefnb U3y4yeHus pexnma noaseMHbIX Bo4?

24. YTo BKMOYAKOT B cebs1 HAbMNOAEHUS 3@ PEXKMMOM NOA3EMHbIX BOA?

25. YpaBHeHMe BogHOro 6banaHca BogoxpaHunuiia.

26. OnemMeHTbl NPUXOAHON YacTu ypaBHEHUS BogHOro 6anaHca BogoxpaHunuLa.

27. QnemMeHTbl pacxogHOoM YacTn BoAOXpaHuUnmLia.

28. B 4em BblpaxatoTcsl 3aneMeHTbl BOAHOro 6anaHca BOAOXpaHUAnLL?

29. YTto nokasbiBaeT 3HaK «MUHYC» B aKKyMYNSALNWOHHOW COCTaBnsoLLIEN BOOHOIO
©anaHca BogoxpaHmnuuy?

30. YTo nokasbiBaeT 3HaK «MNC» B aKKyMyMnALUMOHHOW COCTaBAOLLIEN BOAHOIO
©anaHca BogoxpaHmnuuy?

31. YpaBHeHne BoaHOro 6anaHca npoToOYHbIX 03€ep.

32. B yem oTnmyme ypaBHeEHUA BogHOro 6anaHca BOAOXPaHUNNULL, OT NPOTOYHbIX 03ep?
33. YpaBHeHne BogHoro 6anaHca 6ecCcTouHbIX 03€ep.

34. B yem oTnmyme ypaBHeHUs BogHOro 6anaHca NpoToYHbIX N 6ECCTOYHbIX 03ep?

TexHonorua npoBeAeHUs1 NPOMEXYTOYHOM aTTecTauMn BKINKOYaeT CryyYaunHbin
Bblbop KMMa, noarotoBKy M YCTHbI OTBET MO TEOPETUYECKMM BOMpPOCaM, a TaKke
pelleHe pacyeTHON 3a4aun C UCMOSIb30BaHNEM BbIYUCIIUTESNTbLHON TEXHUKMW.

[MpomexyTodHas atrectaumsi NPOBOAUTCA B COOTBETCTBUM C rpadpnkoM yd4ebHoro
npouecca Asaxabl B rog.

[na oueHnBaHMA pesynbTaToB 00y4YeHUS Ha 3a4eTe C OLEHKOM UCMONb3YHTCS
crnegyrowme KpuTepum:

- BriafieHne NOHATUMHBIM annapaTtoMm AaHHOW obnacTu Hayku (TeopeTU4eCcKUuMU
OCHOBaMu rmapoumsmkn n BOAHO-6anaHCoBbIX UCCNefOBaHUN),

- CMNOCOBHOCTb WNMIOCTPUMpPOBaTb OTBET nNpumMepamu, daktamu, OaHHbIMK
Hay4HbIX NCCneaoBaHum;

- NPUMEHATb TeOopeTMYECKMe 3HaHWA ONS pelleHns MNpakTUYecKUx 3ajad B
chepe NpUMeHeHUs rmapodPn3nYecKnx aHaHum.

[ns oueHnBaHUA pe3ynbTaToB 0Oy4YeHMs Ha 3a4yeTe UCMosb3yeTcs creayloLlee
COOTHOLLIEHWE NoKasaTenen 1 LWkana oLeHMBaHUS pe3yrnbTaToB 00yYeHMsI.

OcBoeHo copgepxaHue ydebHoro maTepuana. [lpaBunbHO [aHbl
onpefeneHns OCHOBHBbIX MOHATUIA, OTBET CaMOCTOATENbHbIN 6e3
3auyTeHO | NnomoLLM NpenofaBaTtens; OoMNycKaeTcs He Bcerga nocrnegoBaTernibHoe
N3NoXeHne maTepuana, 4alTCa OTBETblI HE HA BCe BCMOMOratesbHble
BOMPOCHI. YCnewHoe BbINOIHEHNE NPaKkTU4eCcKnx pabor.

OcHoBHOe copepxaHue y4dyebHoro maTtepuana no AUCUMNIINHE He

He 3auTteHo .
pacKpbITO, AONyLWEeHbl rpybble OoWwWnOKM B OnNpeaeneHun MOHATUA U
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TEPMWHONOMMM, He [AaHbl OTBETbl Ha BCrOMOraTeflbHble BOMPOCHI.
OTcyTCTBME NpaKTUYeCcKnx pabor.

TecTbl

1. TemnepaTypa, HauMHas C KOTOPOW, nepectaeT CyLeCTBOBaTb pasfivyne mexay
XNOKOCTbO N MAapOM Ha3blBaETCS:

1) kpuTnyeckas (MpaBunbHbLIN OTBET);

2) noporoBas;

3) cywiecTBeHHas;

4) onTumanbHas.

2. [NOTHOCTL Kakown BoAbl sABnsieTcs HanbonbLien npu 4° C:
1) cHeroBow;

2) poxgeson;

3) peyHowm;

4) okeaHnyeckou (lMpaBUNbLHBLIN OTBET).

3. MNpwn kakon TemnepaType NNOTHOCTb BOAbI MakCcMMarsbHa:
1) 09

2) 4° (MpaBUNbHLIX OTBET);

3) 10

4) 83°.

4. Kak BnuseT yBenmyeHme gaBneHmsa Ha TeMnepaTtypy KuneHus Boabl:
1) TemnepaTtypa KUneHus NoHmxaeTcs;

2) Temnepartypa KuneHus nosbiwaeTcs (MpaBunbHbIM OTBET);

3) TeMnepaTtypa KMneHus He N3MEHSETCS;

4) TemnepaTypa KuneHus crtabunmsnpyeTtcsa okono 97°.

5. C yBenmyeHmemM MyHepanusaumm Ten0eMKoCTb BOAbI:
1) yBenuumBaeTcs;

2) He n3MeHsieTcs;

3) ymeHblwaeTcs (MpaBunbHbLIN OTBET);

4) coBnagaeT C TENNOEMKOCTbHO NOYBbI.

6. KonunuyecTBo Tenna, kKoTopoe HeobxoaMMo 3aTpaTUTb Ha NOAOrPeB BOgOeMa MacCoM
m oT Temnepatypbl T1 A0 Temnepatypbl T2 BbipaxkaeTcs dopMyIoii:

1) Q=mC (T2 —Tl); Q =m C (T1- T») (MpaBUNbHLIN OTBET);
2) Q=mC(T,+T,); Q=mC (T1 + To);
3yQ=mCTT,;Q=mC T1 Tz

4 Q=mCT,/T;Q=mC T/ T2

7. KonuyectBO Tenmna, KOTOpoe 3aTpaymBaeTcs npu nepesoge 1 kr Bewlectsa u3
XMOKOro COCTOSAHUA B ra3oobpa3Hoe Ha3blBaeTCs:

1) oTHOCUTENBHOW TENNOTON UCNAPEHUS;

2) CKpbiTOM yaenbHou Tennoton ucnapeHus (MpaBunbHbIN OTBET);

3) ABHOW yAeNbHOW TENSI0TOM NCNapeHus;

4) UCNONb30BaHHOW TEMNSIOTOM UCNapeHus.
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8. KonunyecTtBo Tenna, HeobxogmMmoro gnst Toro, 4To6bl NpeBpaTUTb B Nap Maccy BoAbl
M nNpu HayanbHoU TemnepaTtype Tu BblpaxaeTca (popMyomn:

1) Q,=mC(T -T,)-L,m;

2) Q,=mC(T, +TH)+ L.m;
3)Q, = mC(TK +TH)
4) Q =mC (TK TH)+ L m. (I'IpaBManbm oTBeT).

9. KonuyectBo Tenmna, KOTOPOE He BbI3blBAET HarpeBaHWs, a pacxogyetcs Ha
npespalleHue fnbaa B BOAY, Ha3blBaeTCs:

1) cKpbITOW TENNIOTOM TasiHUSA NbAa;

2) ABHOW TENNOTOMN TasHUSA NbAaa;

3) OTHOCUTESNBHOW TENIOTON NNaBnNeHus Nbaa;

4) cKpbITOW TensoTon nnasneHus noaa (MpaBunbHbI OTBET).

10. KonnyectBo npoTeKkwero 4yepeas crnown Boabl Tenna npun yCtaHoBMBLLEMCA TEMITOBOM
NMOTOKe onpenendaeTcd BblpaXXeHnem:

1)Q=-AF TZZ LA 7 (MpaBUNbLHLIK OTBET);

2)Q=—/1F—T2;T1r;

3)Q=-AF(T,-T,)Zz;
H)Q=-AF(T,+T,)Zz.

11. Bbibepute BepHOE yTBEPXKOEHME:!

1) BA3KOCTb BOAbI BO3pacTaeT C pOCTOM TemnepaTypbl;

2) BA3KOCTb BOAbl yObIiBaeT ¢ pocToMm Temnepartypbl (MpaBunbHbIN OTBET);
3) BA3KOCTb BOAbl HE 3aBUCUT OT TeMnepaTypbl;

4) BA3KOCTb BOAbl HE MEHSIETCH C POCTOM TemnepaTtypbl.

12. B kakOM BuAe rpyHTa BbICOTa KanummsipHOro NoAHATUSA BoAbl HambornbLuas:
1) necok cpeaHe3epPHUCTbIN;

2) NeCoK MENKO3EPHUCTbIN;

3) CYIMUHOK;

4) rnuHa (MpaBuUnbHbLIN OTBET).

13.

AHanuTu4eckas 3aBUCUMOCTb CKOPOCTU 3BYKa OT TeMnepaTtypbl BOAbl UMEET BUA:

1) U =1557 +0, 0245(74 t
2) U :1557—0,0245(74+t
3)U 21557—0,0245(74 t
4) U :1557+0,0245(74+t

2

N

(MpaBunbHBLIN OTBET);

N

)
)
)
)

14. OTHOLWEHME OTPAKEHHOW CONTHEYHOW 3HEPrNM K NOCTYNatoLLen Ha3biBaeTCs:
1) anbbepc;

2) anb6eno (MpaBUnNbHLIN OTBET);

3) anbbaHo;
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4) anbbeTp.

15. MNpwn 3amyTHeHUU Boabl anbbeno:

1) ymeHbLUaeTCS;

2) yBenuuuBaetca (MpaBunbHLIK OTBET);
3) HEN3MEHHO;

4) konebnercs.

16. YpoBeHb paguaunn, NpoHUKLLEN B BOAY, Ha rnybuHe:
1) ymeHbwaeTca (MpaBUnbHbIN OTBET);

2) yBennymBaeTcs;

3) He U3MeHseTcs;

4) konebnercs.

17. lNMpo3payHoCcTb BOAbl 3aBUCUT OT:

1) Temnepartypbl;

2) CONeHoCTU;

3) aTMOCepHOro AaBneHus;

4) B3BeLLeHHbIX YacTuy (MpaBunbHLIN OTBET).

18. SdhdhekTnBHOE N3nyvyeHne BOAHON NOBEPXHOCTU NpeacTaBnsieT cCoboMu:

1) pa3HOCTb MexXAay COOGCTBEHHbIM WU3NlyYeHUeM BOAbl WU  MOFNOLWEHHbIM
(MpaBunbHbLIN OTBET);

2) cyMMy COBCTBEHHOIO MU3ry4eHuns BOAbl U MOrOLEHHOrO;

3) nponsBeneHne cOBCTBEHHOIO U3ry4eHns BOAbl U NOMMOLLEHHOrO;

4) oTHOLWIEeHMe COBCTBEHHOIO U3ry4eHns BOAbl K NMOrMoOLWEHHOMY.

19. Kakoro cnos He cywecTByeT B NleAsstHOM NOKPOBE NPecHOro Bogoema:
1) cnowv BOAHOrO Nbaa;

2) Crnow BOAHO-CHEroBoro nbaa;

3) cnow cHeXxHo-wyrosoro nbaa (MpaBunbHbIA OTBET);

4) cnown BO4HO-LLYroBOro nbaa.

20. OT BepxHen K HWXKHEN NOBEPXHOCTM NeasHOro NMokpoBa B pedynbTate B3avMHOro
OrpaHuYeHNst pocTa KpUCTansos:

1) ux Yyncno ymeHbLlaeTcs, a pa3amep yBennumBaetcs (MpaBunbHbIN OTBET);

2) UX YNCNO YyBENNYMBAETCS, @ pa3Mep YMEHbLLAETCS;

3) MX YNCIO YMEHbLLAETCHA N pa3Mep YMEHbLUAETCS;

4) NX YNCrnOo YBENUYMBAETCS M pa3Mep yBenMyMBaeTCs.

21. Cmep3aHne negsHbiX KPUCTANIMKOB M OTAESNbHbIX MAcCMBOB NibAa B MeCTax WX
COMPUKOCHOBEHWS, HaXOOALMXCA B YCINOBMAX MOBLILWEHHOTO YOENbHOMo [aBMEHUS
Ha3blBaeTCA:

1) pekpuctannuaaums;

2) pexenauyua (MpaBunbHbIN OTBET);

3) B3roHkKa;

4) cybnumaums.

22. WV3vmeHeHne KpucTannmMyeckonW CTPYKTYpbl nbda W CHera BCreacTBue
nepepacnpegeneHns aTtoMOB M MOMEKYn Mexay OTAeNbHbIMU  KpucTannamm
Ha3blBaeTCs:

1) pekpuctannusaums (MpaBunbHbIN OTBET);
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2) pexensauus;
3) B3roHKa;
4) cybnumaums.

23. lNpouecc ncnapeHns c NoOBepxXHOCTU NbAa N CHera unn nepexop Bnarv n3 TBepaoro
COCTOSIHUSA B razoobpasHoe, MUHYSA Xnakyro dpasy, Ha3biBaeTCs:

1) pekpuctannmsaums;

2) pexenauus;

3) B3roHka (lMpaBunbHbLIN OTBET);

4) cybnumaums.

24. [Mpouecc KoHAEHCaUMN Biarm Ha NOBEPXHOCTU NbAa N CHera, MUHYS XUAKyo ¢asy,
Ha3blBaeTCs:

1) pekpuctannuaaums;

2) pexenauus;

3) B3roHka;

4) cyonumaumns (MpaBunbHbLIW OTBET).

25. Boibepute BepHOe yTBEPXKOEHME:!

1) ¢ yBenuyeHnemM obbema nop NMOTHOCTb NbAa yMeHblaeTca ([MpaBuUnbHLIN
oTBeT);

2) ¢ yBenuyeHnem obbema nop NAoTHOCTb fbJa YBENMYMBAETCS;

3) ¢ yMeHbLleHnemM obbema nop NNOTHOCTb fbAa YMEHbLUaeTCs;

4) ¢ yMeHbLUeHneM obbemMa nop NMOTHOCTbL fbAa HE U3MEHSETCS.

3apaumn

3apava 1. TpebyeTcsa onpeaenuTb CPEOHIO MHTEHCMBHOCTb M3MEHEHUS 3anaca
Tenna B HENPOTOYHOM BOAOEME 3a Man (Oekabpb) U HakonneHue (MNu pacxogoBaHue)
Tenna B HEM 3a 3TN MecsLbl.

CpenHve 3a Malh U Oekabpb 3HA4YeHMst TenrnoBbiX MOTOKOB, B BT / wmZ
nornoweHHas Bo4OM CyMMapHasi conHevHasa pagunaums Sp=252 (43); TypOyneHTHbIN
TennoobmeH ¢ atmocdepon Sk = - 22 (100); adpdekTUBHOE U3nyveHne Sy = 50 (58);
Tenno, 3aTtpavyeHHoe Ha ucnapexHme Sy = 70 (7,2); TennoobMeH C rpyHTOM gHa Spu = 6
(-3). 3Ha4veHusa ocTanbHbIX COCTaBMSOWMUX YpaBHEHUS ANS paccMaTpuBaemoro
nepuoga 65mM3KkuM K Hyno.

PelweHne BapuaHTa 1:

CpegHve 3HayYeHUss UHTEHCMBHOCTM W3MEHeHMsi 3anaca Tenna M mae U
Aekabpe onpeaenvm ¢ NOMOLLbIO YpaBHEHUS:

S5=252+22—50—70+6=160B1/M™m?%
S12=43 —100-58-7,2-3=-1252Bt1/ M2

Takum obpasom, B Mae Tenno B BOLOEME Hakannvearnocb, a B gekabpe —
pacxogoBanocb. B pacueTte Ha eguHuMuy nnowaamM Bogoema HakonneHue Tenna B
mae coctaBuno A S 5 =160 x 31 x 86 400 = 429 x 10° [x / M?, a pacxoaoBaHue

Tenna B Aekabpe — A S 12 = -125,2 x 31 x 86 400 = - 335 x 10° [k / m?,roe 31 —
4YnCno cyTok B Mecsue, 86 400 — yncno cekyH 3a CyTKu.



15

Homep BapuaHTta | S, 5 (man) San 5 (man) San 12 (pek.)
1 - 22 +6 -3
2 -19 +2 -5
3 - 10 +8 -4
4 -9 +5 -2
S - 16 +4 -3
6 -15 +5 -4
7 -24 +7 -2
8 -8 +5 -3

3apaua 2. OnpegenuTb CpeaHIo TemnepaTtypy BoAbl B HENMPOTOYHOM BOAOEME
B KOHLIE MecsLia Npu criefyowmnx NCXOOHbIX AaHHBbIX:

CpeaHve MecsiyHble 3Ha4YeHus1 TennoBbIX NOTOKOB, BT / M?: nornoleHHas Boaow
CyMMapHas conHeyHas paguaums Sp = 270; TypOyneHTHbI TenmnoobmeH ¢
aTMmocgepon Sy = 75; appeKkTnBHOE M3NyyYeHne S,y = 53; Tenno, 3aTtpavyeHHoe Ha
ncnaperHune Sy = 137; TennoobmeH C rpyHToM AHa Sy = - 15,2. CpefgHss Temnepartypa
BoAbl B Ha4ane mecsua ty = 16,1° C. CpeaHss rmybuHa sogoema h = 9 m. B mecsue 30
CyT.

PelwieHne BapuaHTa 1:

Mcnonb3dyss BblpaxeHne S = Sp + Sk — Ssp — Su — Spy, paccuyuTbiBaem
pe3ynbTUPYIOLLMIA TENNOBOKN NOoToK: S =270 + 75 —-53 - 137 - 15,2 =138,8 BT/ M°.

MpupaweHre 3anaca Tenna B BO4OEME 3@ MeCSL, COCTaBuT:
A'S =140,2-30-86400 = 364:106 Ox / M2,

Ha ocHoBaHuM ¢opMynbl MIHTEHCUBHOCTM M3MEHEHUS 3anaca Tenna: S = cph (i«
—Tw) /1, rae h — rmybuHa, p — NNOTHOCTb BOAbI, C — YAEeNbHasa TENI0EMKOCTb BOAbI, tk —
TemnepaTtypa B Hayane pacyeTHOro nepvoga, Tn — TeMmnepaTtypa B KOHLE pacyeTHOro
nepuoga, T — NPOAOIPKUTENBbHOCTb PaC4YeTHOro Nepmoaa; - MOXHO 3anucaTb:

AS=CpAth/T

MpuHumas yaenbHyto TennoemkocTb Boabl Cp = 4190 Ik / (kr-K), nnoTHOCTb
Boabl p = 1000 kr / M3 1 yuynTbIBasA, YTO NPOAOIPKUTENBHOCTL PacyeTHOro nepuoaa T
paBHa O4HOMY MecsiLy, Nony4yaeM u3MeHeHne cpegHeun TemnepaTypbl BOAbl B BOgoEMe
3a mecau: At=A St/ cph=(364-106-1) / (4190-1000-9) = 9,6 °C.

CpepHsis TemnepaTypa BOAbl B kKOHUE Mecqaua: ty=t, + At=16,1+ 9,6 = 25,7
°C.
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Homep BapuaHTa | Sy, BT / M2
1 -15,2
2 -14
3 - 16
4 -12
5 -11
6 - 10
7 -12,2
8 -15
9 -11,2

10 - 13

3apava 3. Onpegenntb KONMMYECTBO Tensia, obpasoBaBLUErocsi B MOTOKE 3a
CYTKM 3a CYET MEXaHNYECKOWN IHEPTUN OBUKEHUS BOAbI.

McxoaHble gaHHble: CKOPOCTb TedeHua v = 1,7 m / ¢; rmybuHa h = 3,5 M; yKnoH i
= 0,0007; wnpuHa B = 25 m; anvHa notoka | = 300 m.

PelwueHne BapuaHTa 1:

Mcnonb3syem dopmyny onpeneneHns Tenna B NoTOKe 3a CYET MeXaHW4ecKom
aHeprun: S 3. 4. =p xQ x| x Vx h x B, rae p - nnoTHocTb BoAapbl Kr / M3 ,V - CKOPOCTb
TeyeHnst M / ¢, i - YKNOH noToka, h - rmybuHa notoka, Q — pacxoa Boapl, B - wnpuHa
NoTOKa ,onpeaenvm NpUTOK Tenna B cekyHay Ha 1 M? 3epkana Boapl: S 3. A. = 9,81 x
1000 x 1,7 x 3,5 x 0,0007 = 40,9 BT/ ™2

3a cyTku npuxof Tenna B pacdeTe Ha 1 M2 NOBepPXHOCTU NOoToka paseH [1 = 40,9
X 86 400 = 3534 k[x / m?. [Ina BCei NnoLuaan 3epkana BoAbl NoToka, pasHoi F = 300
X 25 = 7500 m?, konuyecTBo Tenna, obpa3oBaBLUErocs 3a CYET MexaHU4YeCKOW
3Heprum aBmxeHus Boabl 3a cytku, Q = 7500 x 3534 = 26500 Mx.

Homep BapuaHTa | rnybuna h (m) | i-yknoH | CkopocTb TedeHna V m/ c

1 3,5 0,0007 1,7
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2 3,5 0,0008 1,5
3 2,5 0,0009 1,8
4 3,2 0,0006 1,7
5 3,6 0,0009 1,22
6 2,5 0,0011 0,9
7 2,7 0,0012 1,2
8 1,8 0,0010 1,1

3apava 4. OnpegenuTb NOIHOE KONMYECTBO Tenna, 3aTpadunBaemMoro Ha TasHue
nbaa B BOJOEME.

McxoaHble gaHHble:

HavanbHas Temnepatypa noga ty = — 15° C.

Tonwwmna nbga h = 0,75 m.

MnoTHOCTbL NbAa Pn = 916 kr / M5,

Mnowaab 3epkana sogoema F = 1,3 kv?.

PeweHve BapnaHTa 1:

Onpepgensem 3atpartbl Tenna na nporpes nbga ot TH = — 15 °C go Tk = 0 °C.
Ha egmHuuy noBepxHocTh (Ha KB. M.) oHM cocTtaBaT [1 = Cp x pn x h xTH = 2100 x 916
x 0,75 x (— 15) = — 21,64 x 106 Ox / m?. 3gecb Cp — yaenbHasi TENNOEMKOCTb
BoAbl, paBHas 2100 Ix / (kr K).

3aTpaTbl Tenna Ha NPorpeBs NbAa Ha Bcewn nnowagn sogoema: in = — 21,64
x 10 6 x 1,3 x 106 = — 28,1 x 1012 [Ix. MHoxutenb 106 — koadppuuneHT
nepexoga oT KBagpaTHbIX KWTOMETPOB K KBaapaTHbIM MeTpam.

3aTpaTbl Tenna Ha TagHue nbaa, nmetowero temnepatypy 0 °C, B pacyeTte
Ha eguHuuy nosepxHocTn: 01 =pngxCpxxhng=-916 x 3,33 x 105 x 0,75 = -
228,8 x 106 I / m?. Ha Bcto nnowiaab Bogoema oHu coctasaT [n = — 228,8 x 106
x1,3x106 =— 297,4 x 1012 [x.

OOLee konNMyecTBO Tensa, 3aTpaynBaeMoe Ha TasHWe nbaa, CknagbiBaeTcs
n3 3aTtpat Tenna Ha nporpeB nbaa o 0°C w 3atpaTt Tenna Ha TasHWe nbaa,
nmetowero temnepatypy 0 °C, 1. e. [1 = (- 28,1 x 1012) + (- 297,4 1012) = - 325,5 x
10% Ox. (- 325500 Ox).

Homep BapuaHTa | t h

1 -1510,75
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3 -9 |15
4 -8 |18
5 -7 |20
6 -6 (21
7 -5 |22
8 4|24

3apayva 5. OnpegenuTtb TemnepaTtypy BoAbl B HXKHEM CTBOpe 6eCnpuTo4HOro
y4acTKka peku npu cnegyrowmnx UCXo4HbIX aHHbIX:

B BEPXHEM CTBOpE BeCnpuUTOYHOro yyacTka peku TemnepaTypa Boabl ts = 8,1 °C;

pacxon BoAbl B BepxHeM cTBope 270 m3/ c;

pacxoq BoAbl B HUXHeM cTBope 279 M3/ c;

TemnepaTypa rpyHToBbIX BOA trp = 6,1 °C;

nnoLanp 3epkana Bodbl Mexay cTBopamu F = 3 kv?;

TennoobmeH ¢ atmocdepoit So= 215 BT/ M?;

TennooBMeH C rpyHTOM AHa Spy=- 9 BT/ M2,

PeweHve BapnaHTa 1:

Bbluncnnm konuyecTtBo Tenna, MNOCTynawLero ¢ pycrioBbiMM BogaMu Yepes
BepxHui cteBop: SB = (4,19:270-8,1) / 3 = 3054 BT/ m°.

Onpegenvm KoNM4YecTBo Tenna, NoCTynatwLLero ¢ rpyHTOBbIMW BOAAMN.

Pacxoq rpyHTOBbIX Bog Qrp paBeH pasHOCTU pacxofdoB BOAbl B BEPXHEM W
HWKHEM cTBopax, T. e.. Qrp = QHmx — QBep = 279 — 270 = 9 M3 / ¢ (ucnapeHnem c
BOJHOW NOBEPXHOCTM npeHebperaem).

3Hasa pacxoa v TemnepaTypy rpyHTOBbIX Bog Haxoaum: Srp = (4,19:9:6,1) / 3 =
77 BT/ M2

Konu4yecTtBo Tenna S, yHOCMMOIro pekon CO CTOKOM BOAbl C pac4eTHOro yyacTka,
onpegenuMm Mo ypaBHeHWO TennoBoro 6anaHca, KOTopoe AN paccMaTpuBaemoro
crnyyas nmeet Bua: S = Satm + SB + Srp + SgHo.

MoacTaBmB B 3TO ypaBHEHME 3HAYEHUS BXOASLWMX B HEr0 BENUYMH C Y4EeTOM
3HakKa, onpegenswoLllero HanpasneHne notoka, Hangem: S = 215 + 3054 + 77 — 9 =
3337 BT/ M2

TemnepaTtypy BoAbl B HUXXHEM CTBOpE paccuntaem no cdopmyne: T=3 S\ Cp Q
=3%3337/(4,19%279) =8,6

Homep BapuaHTa | ts, °C |Sgu, BT/ M?

1 8,1 -9

2 6,2 -8
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3 7,1 -7

4 5,8 -8

5 7,7 -6

6 6,5 -8

7 5,9 -7

8 5,7 -9
Acce

1. BbinuwmnTe ypaBHeHMe BogHoro 6anaHca gns:
- pe4yHoro 6accenHa 3a otaenbHbIe roAbl;
- OKeaHOB N MOpPEN B LieNIoM;
- BCE! CyLuwn.
NMosicHUTe 3Ha4YeHne 4YNeHOB ypaBHEHUS.
> HAns peyHo2o 6acceliHa 3a oTaenbHblE oAbl

Q=P-E%S

roe Q — pedyHom cToK; P — ocagokm; E — wucnapeHue; £ S — HakonmeHve wunu
pacxogoBaHue Bnaru B pe4Hom baccenHe
> [ns okeaHoe u Mmopel 8 yesiom

PM.0K=EM.QK_ Q ZEM.OK - V,M.OK + V(‘.ZEM.OK_ (VM.OK_ Vc)

> Ans ecel cywu
PC = Ec+Q=E+Vmoux—Ve=E.+Vu ox— VC)

roe PM oV Pc - rofoBO€ KONIMYECTBO 0CaLKOB COOTBETCTBEHHO Ha4 MupoBbLIM OKeaHOM

(okeaHaMM N MOpPSIMM) U HaQ CyLIEW; EMOK

COOTBETCTBEHHO C MwupoBoro okeaHa M c cywun; Q — rogoBoe KONMMYecTBO BOAbl,
NMPUHOCMMOW PeKaMu B OKeaH U MOPS; VMOK n Vc - rogoBO€ KONM4YecTBO BOASAHbBIX

n Ec - rogopoe 3Ha4deHune wucnapeHwud

NapoB B aTMOC(Epe, NEPEXOAALLIMX C OKEAHOB Ha Cylly V, 11 C CyLun Ha okeaH V .

2. Mepeuncnurte ycnoBMA NPpUMEHUMOCTU YpaBHEeHUA BOQHOro 6anaHca
3eMHoOro wapa.
> OTN ypaBHEHWs CnpaBegnvBbl NUWb B CpedHeM [Afis MHOrosfieTHero

nepvoaa, HO He Ans OTAEeNbHbIX NET, Tak Kak npearonaratT OTCYTCTBME NEePEeXOAsLLInNX
13 roga B rof 3anacoB BoAbl Ha cylle 1 B MMpOBOM okeaHe.

> Ons oTaenbHbIX IET, CTPOro roBOps, 3TV YpPaBHEHUS AOMKHbl ObiTb
[AOMONHEHbl Tak Ha3blBAEMbIMU «aKKYMYMSALUMOHHLIMUY COCTaBMSIOLWUMN  BOAHOIO
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6anaHca, KOTOpPblE B HacTosdAwee BpeMAa HeU3BeCTHbl U BpAO JIA MOTyT ObITb OLIEHEHbI
HadeXHO Wu3-3a HeOOCTAaTOMHOCTU WUCXOOHOM VIH(bOpMaLl,I/II/I M Marnom TOYHOCTU UX
onpegeneHna anda orpoMHbIX TeppMTOpMVI CyLlun N OKeaHa.

3. I'IepetmchTe BuAbl BoaHoro 6anaHca, nante um KPaTKyHO XapaKTepUcTuky.

> B 3aBucMMOCTM OT nocTaBneHHbIX 3agavy U MMELLMXCH OaHHbIX BOOHbIE
BanaHcbl MOryT 6bITb NOMNHBIMK (AeTanbHbIMW) UM YaCTHLIMU (MPUBITXKEHHBIMW).
> [NonHbIl 800HbLIU 6araHc - BanaHc, oxBaTbiBaKOLLMA BCe CTaTbW Npuxoaa

(ocagkn, NpUTOK peyvHbIX U NOA3EMHbIX BO4 M Ap.), pacxoda (ucnapeHue, OTToK BoAbl U1
Ap.) U M3MeHeHMsa 3anaca BoAbl HA MOBEPXHOCTU M B TOJILLE M3y4aeMoro NpupoaHoOro
obbekTa.

> YacmHbili 800HbIU banaHc — 3TO OanaHc, Korga OAMH WM HECKOSbKO
(cymmapHO) anemeHTOB BogHOro 6anaHca He MoOryT OblTb M3MepeHbl N onpeaenstTcs
nyTeM pacyeTa Kak OCTaTOYHbIA YNieH ypaBHEHMS BOAHOro 6anaHca (no pasHoOCTM Bcex
APYrNX 3fIEMEHTOB, U3MEPSIEMbIX B HaType Ansi 4aHHOro oobekTa).

4. Onsa Kakon yacTtu TeppuTopuu Cyin BO3MOXHO CoCTaBJieHUe ypaBHeHUA
BoAHoro 6anaHca.

> O6bwwmin BMAO ypaBHeHUa BogHoro 6GanaHca 3a nbon NPOMEXYTOK
BPEMEHWN COCTaBnseTCa Ans:

- MIPOU380s1bHO 8bI6PaHHOU Yacmu meppumopuu cywu nnou,adsbio A u 06bemMom
V, ogpaHuU4YeHHoOU ceepxy MoeepxHOCMbIO pasdesnia Cywu unu ammocgepsl, ¢ 60Kkog —
gepmukasibHoU UUNIUHOPUYECKOU MOBEPXHOCMbID, POX00SAwWel 4Yepe3 BHEWHHH
epaHuuyy (koHmyp) nnowadu A, a CHuly — Kpoerel 8000yrnopHbIX Mopoo,
noocmunarouwux B000HOCHYKD  MOJMIWY  [MOY80-2PYHMO8  30Hbl  UHMEHCUBHO20
800006MmeHa, m. e. 30Hbl, OpeHuUpyemol audpoepaghuyeckoli cembro, Haxooswelcs 8
npedenax 0aHHOU Yacmu meppumopuu.

5. O6wwmn BMAO ypaBHEHUs1 BOoAHOro 6anaHca ansa Tepputopuin, B npeaenax
KOTOPbIX OTCYTCTBYIOT BOAOXPaHUNMLIA U NpyAbl.

Ana Tepputopuii, B Npeaenax KoTopbiX OTCYTCTBYIOT BOAOXpaHMNMLLA U Npyabl,
BennumHa AS npencraBngeT cobon anrebpanyeckyto CymMmMy M3MEHEHUI 3anacoB BoAbl
B CE30HHOM CHEXHOM MNOKpoBe AS , Haneasix, NefHuKax U MHOFOSIETHUX CHEXHMKaX

CH..
AS , B o3epax AS un bBonortax AS6 , B pycnoson cetn AS B 30He aj’pauuu

negH. 03. orl. pycn.,
noyBoOrpyHToBon  Tonwm AM, B  BOAOHOCHBIX crosx AG, OpeHupyemblx
rmaporpan4eckon CETb0 JaHHOW TeppuTopun, T. €.

AS = AS(‘_H + AS::EB,;L + Asoa —{_ ASGOH + ASpycn + AM + AG

Mpn HanMuMM NPyLoB M BOAOXPAHWMULL B BENUYMHY AS OOMKHO BKIHOYATLCS Takke

N3MEHeHMe 3anacoB BOAbl B 3TUX MNpyadax U BoAOXpaHUNuLax AS
np. BAXP.

6. [DanTte onpepeneHne «3aMKHYTOro» pe4yHoro 6accerHa, BbinuwinTe
ypaBHeHWe BOAHOro 6anaHca 3aMKHYTOro pe4yHoro 6accerHa B eCTeCTBEHHbIX
YCNOBUAX U OXapaKTepusymTe ero 3fieMeHTblI.
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«3aMKHymbIlU» pedyHoU 6accellH — 3TO peyHoM OaccewH, y KOTOpOro
BOAOpa3aenbl NMOBEPXHOCTHLIN M NOA3EMHbIX BOA COBMagalT U NO3TOMY MOA3EMHbIV
CTOK MONHOCTbIO (hopMumpyeTcst B Npegenax gaHHoro 6acceiHa,

TO €CTb NPUTOK NOA3EMHbIX BOZ U3BHE OTCYTCTBYET (QrI nosm. 0)

OTTOK NoaslemMHbIX Bog Q n3 Takmx 6acceriHOB MPOMCXOAUT NUllb Yepe3
o.noas.
3aMblKaloLWKMIM CTBOP OCHOBHOW peku (B BUAE NOA3EeMHOM cocTaBnsowen Q obLero
nos3a.

peyHoro ctoka Q). YpaBHeHue BOAHOro GanaHca 3aMKHYTOro peyHoro baccerHa B
€CTEeCTBEHHbIX YCINOBUSAX UMEET BUA

P-E-Q=AS

a rnpu pacyneHeHnmn obuero peyHoro ctoka Q Ha NOBEPXHOCTHYIO Q n noasemMHyro
nos.
Q COCTaBNSAOLLNE OHO MOXET ObITb npeacraB/ieHo B Buae
noas.

P-E-Q -Q =AS
nos. noas.
7. HanTe onpeaeneHne «BUCAYero» pevyHoro 6acceirHa, BbINULWINTE
ypaBHeHue BogHoOro 6anaHca BUCAYEro pe4yHoro 6acceiHa B eCTeCTBEHHbIX
YCINOBMUSIX U OXapaKTepusymnTe ero 3fieMeHThbl.

«Bucsyuii» pe4Holii 6acceliH — 3TO peyHol GaccelH, y KOTOporo Boaopasaensi
MOBEPXHOCTHbIX U NOA3EMHbIX BoA He coBnadalT. CTOK B 3aMblKaloLMX CTBOpPaxX 3TUX
pek Q' BkNnto4aeT B cebs B OCHOBHOM INWLLIb MOBEPXHOCTHYK COCTaBNSIOLLYIO 06LLEro
peyHoro cToka Q . T. €. 3aHWXEH Ha BENU4YMHY He [IPEeHIPYemOoro Nof3eMHOro CToka

Q K uncny Bucaumx peyvHbix 6accemHoOB OTHOCATCA 06bIYHO BOAOCOOPbLI MarnbiX pek
nos.

3aCylWNMBbLIX PaNoOHOB, AN KOTOPbIX XapakKTepHO rrnybokoe 3aneraHMe OCHOBHbIX
6Ge3HanopHbIX BOOOHOCHbLIX FOPMU3OHTOB. YpaBHEHME BOAHOro 6anaHca Takmx pevHblX
©accenHOB UMeeT BUA,

P-E-Q =AS

nos..

8. BbinuwuTe ypaBHeHUe BOAHOro 6anaHca ropHoro neaHvka Ansi KOPOTKOro
MHTepBana BpeMeHU U OXapaKTepusymnTe ero 3fieMeHThbl.

YpaBHeHMe BoaHOro GanaHca ropHOro negHuka Ans KOpOTKOro MHTepBana
BpeMeHN (MecsiLl, Ce30H U T. 4.) UMEET BUA

P +Q +AS -Q -E  =AS
n.s. o

negH. MeT,naB. negH. neaH.

P - KOnn4yecTtBO BblNMaBLWKMX TBEpObIX OCaAKOB 3a pacquHbu7| nepunon Ha
negH.

NOBEPXHOCTb NNEeAHNKA,

- KOJTM4€eCTBO Jiba U CcHera, nocTtynmBLUNX Ha NMNOBEpPXHOCTb JN1eaAHUKa 3a
MeT, nas.

CYET NaBuH N METENEBOTIO NepeHoca CHera,

AS - KONMMYecTBO Tamnon BOAbl, MOCTYNMBLUENA K NEOHWKY C MpuneralLmx
n.s.

CKITOHOB rop 1 3amep3Luen B Tornie pupHa;
Q - OTTOK BOA OT NefH1Ka 3a CHET pacTasiBLUEro CHera v fnbaa u nputoka K Hemy
o

TarnblX BOA C npunerarLmnx CKInoHOB rop,

E - cnapeHne ¢ NOBEepxXHOCTU NeaHuKa,
negH.
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AS - N"BAMeHeHne 06L|J,eFO 3anaca BOoAdbl B JibAle U CHere ropHoro negHmnKa 3a
negH.

paccMaTpuBaembli Nepuoa.

9. BbinuwuTe ypaBHeHUe BoAHOro G6anaHca Ans yyacTKa peku U
OXapaKTepu3ynTe ero afieMeHThblI.

YpaBHeHme BogHoro 6anaHca ons ydacTKa pekun nMmeet Bua:

P +QnB+Qn60K+Q _(Q +E +Q )=AS

pycn. n. noas. o pycn. o.nops. pycn.

P - 0CadKMm Ha BOAHYH MOBEPXHOCTb PEKM Ha [OaHHOM y4vacTke (Mexoy
pycn

8EePXHUM U HUXXHUM eudpomempuquKUMu CmG0,0aMU);

Q - NpuTOK BOAbl HA AaHHbIN Y4acTOK peku Yepes BePXHUIN rTMAPOMETPUYECKUIA
n.B.

CTBOD,
Qn.GOK

NPUTOKOB, BMagalwLlMX B PEKY, N CKIOHOBLIN MOBEPXHOCTHbIN CTOK C MEXOypPedHbIX
NpuBpexHbIX YacTen BogocbopHoON nrowaan);

Q - MIPUTOK NOA3EeMHbIX BOA, B PEKY Ha paccMaTpUBaeMOM €€ y4acTKe;
n. noas.

Q - OTTOK BOAbl 4Yepe3 HWKHUN rmnpomeTpmquKMM CTBOpP peKu,
o

- BokoBomn NPpUTOK BOAbl B PEeKy Ha AOaHHOM €€ Yy4dacTKe (CTOK BCEX

E - ucnapeHue cC OTKprTOIZ n 3apocme|7| pacTUTENbHOCTbLIO BO,EI,HOI‘/'I
pycn.

NMOBEPXHOCTM PeKM (BKIOYasn 3aTONMSIEMYIO BbICOKMMY BOAAMU MONMY);

Q - OTTOK BOA M3 pycria peku Noa3eMHbIM NyTeM;
o.noas

AS - M3MEeHeHWe 3anaca BoAbl HAa JaHHOM Yy4yacTKe peku 3a pacyeTHbIN
pycn.

WHTepBasn BpeMeHN.

10. BbinuwMTe ypaBHEeHMe U3MeHeHUusi ucnapeHus A Ex u oxapakrepusynre ero
31eMeHTbl.

YpaBHEHWe uaMeHeHus1 ucriapeHusi A EX M. 6. B BUae
AE =AE +AE +AE +AE +AE +AE -AE
X a.n. o

p oc.cX. BACH. BAXP. np. pycn.

30ecb A E — usmeHeHus ucnapeHus:
AE —c 6accenHa B pesynbsraTte arpofiecComMenmopaTmMBHbIX MEPONPUATUN;
a.n.

A E - 1n3-3a OpOLLUEHNS 3aCyLUNNBLIX TEPPUTOPUN;
op

A E — N3-3a perynvpoBaHnsa BOOHOMO PeXMMa MOYBOrPYHTOB HA OCYLUEHHbIX
0C.CX.

3eMnax unu bonorax;
A E = A E + A E + A E + A Ecen — Mpyv BOAOCHabXeHWUN

BACH. npom. T.3H. rop.
NMPOMBILUNEHHbIX NPEANPUSATUIA, TENNOBbIX 3MNEKTPOCTaHUWUA, HaceneHuss ropofoB U

CeJibCKMX HaCerleHHbIX MYHKTOB;

A E =AE + AE - n3-3a COOpYyXeHUs BOAOXpPaHWUNWLL B peayrnbrate
BAXP 3arT. noa.

AOMNOMHUTENBHOIO MCNapeHus NPy 3aToNSIeHUN 1 NOATONNIEHUN 3EMETTb;
AE 0" n3-3a cosgaHna npynos;
np.

A Ep ., ~ 113-33 yMeHbILEHMA NcnapeHnsi ¢ pycen u MONM HMXE BOAOXPAHMITULL,
ycn.
perynupyoLmnx cTok, U MecT OTbeMa pPeYHbIX BoA Ha Nepebpocku 1 Apyrne HyXabl.
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11. BbInuwMTe ypaBHEHUE U3MeHeHUs 6accenHOBbLIX 3anacoB BoAbl A Sy U
oXxapaKTepu3ynTe ero 3fieMeHTbl.

YpaBHeHME 3MeHeHU1 bacceliHO8bIX 3anacoe 600bI A SX M. 6. B BUae

AS =AS +AS +AS -AS
X y n. 6ep. oc.cpab.

3aecb AS uaMeHeHMA 6acceMHOBbIX 3anacoB BOAbI B pe3ynbraTe:
A'S - akkyMynsauuy B Yalle BOAOXPaHUNULLA;
Yy

A'S — akKkyMynsaumm B noxe BOLOXPAHUIMLLA;
n.
A S6 — aKKymynsumm B 6eperoBor 30He BOOOXPaHUNULLA;
ep.

5 - YMeHblleHNA CyMMapHbIX 3anacoB BOAbl B baccenHe B pesynbraTte
oc.cpab.

CpaGOTKM BEKOBbIX 3anacoB 60MOTHbIX 1 FPYHTOBbLIX BOA NpU OCyLUEHUN.

12. OnpepenuTte NOHATUA «AeTaNlbHOro» U «NPUONNKEHHOro» BOAHOIo
OanaHca.

> [eTanbHble KanengapHble BoOAHble OGanaHcbl M 6GanaHcbl 3a dasbl
rMOpoSiorM4eckoro pexmma (nonoBogbe, MaBOAKW, MEXEeHb) COCTaBnsTCSA Ans
Hanbonee NOJSIHO OCBELLEHHbIX MOPOMETEOPONOrNMYECKUMM HAONMIOAEHNAMU CPEOHUX,
ManbIX WU HEKOTOpbIX OOonbLUMX peyHbiXx BOAOCOOPOB, PAaCMONOXEHHLIX B pPasHbIX
NPUPOAHbLIX 30HaX.

> MpnbnmxeHHble KaneHOapHble BOAHble 0anaHCbl paccYUTbiBalOTCA 3a
MecsiLbl, CE30HbI 1 roAbl, Kak NpaBuno, Ansg BoaocoopoB 6onbLunx pek - pTbiwa n ap.

13. BbinuwwuTte «aeTanbHoe» ypaBHeHMe BOQHOro 6anaHca Ansa pe4yHoro
6accenHa u oxapakTepu3yuTte ero 3yfIeMeHTbl.

+Q +Q _Qnos_Q - -Q -E=

nepeé6p. n cbp noos. 3a6. nepe6p.o
AS +AS +AS +AS__+AS +AM+AGz%p
03. eaxp. 6os1. pyci.

CH.J1e0H.

- aTMOCepHble OCaaKw;
- nepebpocka Boabl U3 gpyrnx 6accenHos;

peku;
o5, ~ MOA3EMHAs COCTABNAOLLAA PEYHOTO CTOKa B 3aMbIKaloLeM CTBOPE;

- 3a00p BOAbI N3 PEKN HA XO3SINCTBEHHbIE HYXAbI;
- nepebpocka (oTBeaeHme) Boabl B Apyrne 6accenHsl;

nepebp.o
E - cymmapHoe ncnapexue (1 koHaeHcaums);
AS - U3MEHeHus 3anacoB BOAbl B CHere, neasHOW KOpKe, Hanegsx,

CH.J1€0H.
negHunKax n ap.,
A Sos - "'AMEeHeHne 3anaca BOoAbl B O3epax,

Asedxp — TOXe B BOAOXpaHunNuwiax v npyaax;
AS_ - Toxe B bonoTax;

6on
AS - TOXe B pyCrnoBon ceTu;

pyci.

AM - U3MeHeHVe Braro3anacos B 30He aspauuu 6acceiiHa;
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AG - M3MeHeHue 3anaca BoAbl B LPEHUPYEMbIX PEKON BOAOHOCHbLIX CrOsX
baccenHa;
N - OCTaATOYHbIA YNEeH WM «HEeBsi3ka» BOAHOrO ©OanaHca, BKN4awoLllas

HEY4YTEeHHble 3JIEMEHThbI banaHca (Hanpmmep, «TOpn3OHTarnbHbIEe» OCadKn, U3IMEHEHNE
3anacoB BoAbl B buomacce u T. D,.) M NOrpelHoOCTN y4nTbiBa€MbIX SJ1EMEHTOB BanaHca.

14. BbinuwwuTte «lpubnuxeHHoe» ypaBHeHUe BOAHOro 6anaHca ansa pevyHoro
6accenHa U oxapaKkTepusyuTe ero 35fIeMeHTbl.
-Q —-E-AS -AS_ -AS AS_ =A

P+ + -0 - -
Qnepe6p.n Qc6p Q Q3a6. nepe6p.o CH.J1e0H. edxp. 6on

=SAM+AG+AS #p
no3da.,pycn.,n pycn.

Q - 06w CTOK B 3aMblKatoLLEM CTBOPE PEKU;

- U3MEeHEeHWE 3anacoB BOAbl B MOYBOrpyHTax 30H aspauun u
no30.,pycn.,.n

HacblweHnst BaccenHa, B PyCcnoBOM CeTU, a TaKkKe OpyrMe HeyyTeHHble 3feMeHTbl
BOAHOro 6anaHca n NorpeLHoCcTy onpeaeneHns y4nTbiBaeMbiX COCTaBSIOLMX.

> MpuHuMNUansbHoe pasnuuue Mexay ypaBHEHUSIMU COCTOUT B TOM, YTO B
«JeTanbHOM» YypaBHeHuu coctaBnawowme A M, A G u A Spycn onpegensTcs

HE3aBUCUMbIM MNMyTEM (I'IO AJaHHbIM CbaKTI/I‘-IGCKI/IX I/I3MepeHI/IIZ BJTaXXHOCTU MNMOYBOIpPYyHTOB,
ypOBHeVI FPYHTOBbIX BOA, ypOBHeIZ M pacxogoB BOAblI B peKax), a BO BTOpOM -
paccynTbiBalOTCA CyMMapHO METOAOM BOAHOIO OanaHca (COBMeCTHO C HEBSI3KOW I'])

15. OnpepeneHne atMocdepHbIX OCaAKOB B ypaBHEeHUM BoAHOro 6anaHca ans
peyHoro 6accenHa.

> ATMocepHble ocagkm P onpegenalTcs No AaHHbIM UX U3MEPEHMUN
Hanbonee pacnpocTpaHeHHbIMN Ha CETU CTaHLUMI N NOCTOB ocagkoMepamu TpeTbskoBa
n gpyrummn npubopamu: nnoBuorpadamm, ocagkomepamu [MTK-3000 u TK-500,
CyMMapHbIMK OCaZikoOMepamu.

> Ocagku, M3MepeHHble ocagkoMepamu TpeTbsikoBa Po, ncnpasnsaoTCA

nyTem BBEAEHUS TPEX NOMpPaBOK:

P=P +AP__ +AP __+AP

cMad. eem. ucn.

PO— ocaflkn, U3MepeHHble 0CagKOMETOPOM TpPeTbAKOBa;

AP
cmMmay

A Peem — rnonpaeka Ha HeOy4YeT 0cagKoB Nog BNUSAHNEM BETPA;

— nonpasKka Ha CMa4ynBaHne oCagKkoMepHOro seapa,

AP __ —nonpaska Ha NoTEpU Ha UCrapexme.

16. OueHKa cymMMmapHOro ucrnapeHusi B ypaBHeHum BogHoro 6anaHca gns
peyHoro 6accenHa.

> CyLLecTBYIOT pasnnyHble MeToabl 1 Npnbopbl ANA U3MEPEHUS UCMaPEHNS
(NMM3umMeTpbI, CNapuTenu 1 T. 4.) 1 pacyeTa ucnapeHus.
> B OGonbwwnHCTBE cnydyaeB  umewwencs  uHdgopmauum  GbiBaeT

HEeOOCTaTOMHO AN HaAeXHOW OUEHKM WCMAapeHMsl C  Y4YacTKOB Kaxgoro Buaa
naHgwadTa, NoO3TOMY OHO OnpenensieTcs pacyeTHbIM MyTeM B LENOM Ansi BCEro
peyHoro Bogocbopa.

> Mpun pacyeTax CymMMapHOro MCnapeHus 3a KOPOTKME UHTEPBanbl BPEMEHU
(mecsu, pekaga, CyTKM) MOryT ObiTb MCMOMb30BaHbl METOA4bl BOAHOTMO W TEMIIOBOrO
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6anaHca, TypOyneHTHON andpdyaunm (aspoomHamuyeckum), 0606 LEHHbIN
KOMOWHMPOBaHHbIM MeToq, (Ha OCHOBE YypaBHEHUsI TennoBoro 6anaHca M ypaBHEHWN
TypbyneHTHOro nepeHoca Tenna v Bnaru) n gp.

> B npaktuke cocTaBneHusi TeKywux BOAHbIX 6anaHCcoB  pPeyHbIX
BoAocbopoB HanborbLlee pacnpocTpaHeHne Nony4nnm pacyeTHbIe MeTobI.
> B cootBetcTBUM C MeTogoM KOHCTaHTMHOBA, MeCsYHble U [OeKafHble

3Ha4YeHnA ncnapeHna ¢ NOBEPXHOCTU CyLUN onpeaendrTca no cbopmyne:

E =FE’ n

c.cob. c.cob.

E’ 6 - cpeaHAA CyTOYHadA MHTEHCUMBHOCTb UCMapeHunda B OJaHHOM paCHeTHOM
c.co

nepvoae -aekage, mecsie, Mm / cyT;
N - KOSIMYECTBO CYTOK B pacyeTHOM nepuoge (aekaga, mecsy,).
BennuunHa E’ 5 Onpenensetcs no Tabnuuam B 3aBMCUMOCTU OT MCNPaBMNEHHbIX
C.cOo

3HayeHun Temnepatypbl T 1 abCoONOTHON BNaXXHOCTM BO3ayXa - €
17. OueHka 3anacoB BoAbl B CHere, HaneAasix, neAHUKax U CHeXXHUKax

> Y4yeT n3MeHeHun 3anacoB BOAbl B Haneasix, NegHuKax U CHeXHuKax A

wam..nedH npon3BoanNTCA 00ObI4YHO NULWb npun cneuunarnbHbIX UCCleaoBaHNAX, a OLUEeHKa

M3MEHEHNN 3anacoB BOAbl B CE30HHOM CHEXHOM nokpose A SCH npon3BoanTCA Mnpu

pacyeTax Bcex BUOOB BOAHbIX 6HanaHCcoB peyHbix 6accenHos.

> Ha crmaHumax wn noctax B 3MMHE-BECEHHUW nepuog MNpoBOASATCS
MapLpyTHO-NaHAwWaTHbIE  CHErOMEpPHble CbEMKM Ha  3apaHee  BblOpaHHbIX
NOCTOSIHHbIX NIECHbIX 1 NOMNEBbLIX MApLLpyTax, a Takke B OBPaXKHO-6ano4HON ceTu.

> OTN M3MepeHus No3BONSAIOT OLEHUTb 3anacbl BOAbl B CHEXHOM MOKPOBE
(v negsHOM KOpKE) Ha nepeducrieHHbIX Buaax naHawadTa B OHU U3MEPEHUN W
paccunTatb UX U3MEHEHUS 32 MECSIL, UITN CE30H.

> CpegHue no nnowagm 3Ha4YeHUs CHerosanacoB U WX U3MEHEHM Onsi
OLHOPOAHbIX B (pM3MNKO-réorpapmnyeckoM OTHOLLUEHUN pevHbIX BOAOCOOPOB UM UX
yacTen onpenensitoTcs METOLOM CpefHEero B3BELUEHHON0 C YYETOM pasnuuns B
CHerosanacax Ha pasHbIX Bugax naHgwadTa u 3aHMMaeMblX UMY NNoLagen.

18. OueHka 3anacoB BOAbl B 03epax, BOAOXPaHUNMULLAX U npyAax

> 3anacbl Bogbl B 03epax A S , BogoxpaHunuwax A S nnpyogax A S
03 eaxp. np.

OLEHMBAOTCA MO AaHHbIM YPOBHEBLIX HAOMOAEHUN U KPUBLIM 3aBUCMMOCTM O0OBHEMOB
Boabl V oT ypoBHsa V = f (h).

> M3meHeHne 3anaca Bogbl B BOAOEME OLIEHMBAETCH MO pa3HOCTU 0O6BHEMOB
B KOHLIE M Ha4ane pac4yeTHOro nepnoaa;
> B uenom pgna pedHoro Bogocbopa UM3MEHEHWE 3anacoB  BOAbI

BbIYMCIISIETCA Kak CyMMa M3MEHeHU 06beMoB BOAbl BO BCEX YYMTbIBAEMbIX 03epax
BOAOXPaHWUMLLAX;

> [nsi Heu3y4YeHHbIX 03ep, BOAOXPaHWIWLL, W NPyooB pacyeTbl MoryT
NPou3BOAUTLCS  MPUOMMKEHHO HAa OCHOBaHWM  OaHHbIX W3Y4YEeHHbIX BOLOEMOB,
NPUHUMAEMbIX B KQYECTBE aHaroroB.

19. OueHka 3anacoB BOAbl B pyCliOBOM CeTU
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> N3meHeHns 3anacoB Boabl B PycrioBON cetu A Spycn YUMTBIBAKOTCSA NULLb

ANs NnepuoaoB nNogbema u craja nonoBogbs.

> Obbem BOAbI B pPYycrioBOM CETW MOACYMTbIBAETCA pasgernbHO B
3aBUCMMOCTU OT BENUYMHBI PEKMN.

> Obbembl BOAbl B pycrioBoM cetu 6bosibwux pek B oblem cnydae
paccynTbIBAOTCA Kak Npou3BedeHne cpefHero Ha pacyeTHOM yyacTKke pacxoda BoAbl
Ha cpegHee BpeMsi goberaHus.

> OueHka 3anacoB Boabl 8 cpedHelU U MeJsIKOU pycrsioeol cemu
NPOn3BOAUTCS CyMMapHO No amnupuyeckon popmyne P.A. HexxmxoBckoro no gaHHbIM O
3Ha4YeHun cpegHero Moayns ctoka B baccerHe, cpegHeMY 3HAYEHMIO CKOPOCTU TEYEHMUS
N psay aMNMpUYECKMX napaMmeTpoB.

> M3meHeHne obuiero 3anaca Bobl B pyCrioBOM CETU 3a pacHeTHbIN nepuos
onpeaensieTcs no pasHOCTU ero 3Ha4eHUN Ha KOHEL, 1 Hayarno nepuoga.
> YyeT 3anacoB BOAbl B MUKPOMOHMXEHUAX HA NOBEPXHOCTM BogocOopa npu

pacyeTax TeKylUMX BoAHbIX GanaHCOB He MPOWU3BOAWUTCH, 3a MCKIOYEHWEM CIly4aes,
Korga 3To HeoBXoaMMO Ans crieyunanbHbIX UCCnefoBaTeNbCKUX Lienen.

20. OueHka 3anacoB BoAbl B NOYBOrpyHTax 30HbI a3paumum peyHoro 6accenHa.

> 3anacbl BoAbl B MOYBOrpyHTax 30HbI ajpauum A M onpegensietcs no
AaHHbIM HabngeHWn 3a BNaXXHOCTbKD BEPXHErO0 METPOBOrO CroA MOYBOrPYHTOB Ha
arpoMeTeopPOSIOrMYECKMX CTaHLMSX, a Takke Ha BOOHOBANaHCOBbLIX CTAHUUAX U NYHKTax
OMOPHOM N MaccoBOW arpoBogHOOaNaHCoOBOM CETH.

> 3anacbl BnarM B 30HEe aspaunn HWxe BepxXHero MeTPOBOro Cnos
NMOYBOrPYHTOB OObLIYHO HE U3MEPSAIOTCA.

> BnaxHoCTb NoYBbl HA arpOMETEOPOSIONMYECKNX CTaHUMAX N3MEPSETCS Ha
yyacTKax, 3aHATbIX No4 onpeaerneHHbIMU CeNbCKOX03AMCTBEHHbLIMU KYbTypamu.

> [Mpn cocTaBneHun TekylwmMx BOAHbIX OanaHCoB cpefHee B3BeLUeHHOoe
3HayeHWe Braro3anacoB M WX W3MEHEHUW OMnpedenseTrcd C y4eToM pasnuMyusa BO
BMaXXHOCTU NOYBOrPYHTOB TOSLKO A1 fleca, Nyra U CerbCKOX03AMCTBEHHbIX Yroamm (Kak
cpegHee apudMeTMYEeCKoe 13 AaHHbIX 4SS BCEX MOen).

21. OueHka 3anacoB noAa3eMHbIX BoA4 pe4YyHoro 6accenHa.

> M3meHeHnss 3anacoB noaseMHbix Bog A G onpedensatTcs No AaHHbIM
YPOBHEBbIX HabnogeHnn h B rMOPOreonormvyecknx CKBaKMHAX W 3HAYEHUSM
KoadhpmUMeHTOB BO4OOTAAUN M vnn KO9(pPpULUMEHTOB HejoCTaTKa HaCbILLLEHWUS M.

> [ns ogHopoaHbiX YacTen Bogocbopa 3TN M3MEHEHMS NMPU MOHMKEHUM
YPOBHS FPYHTOBbIX BOA, paccynTbiBaoTCA No oopmyne:

AG= M A h
> Mpun noBbILLEHNN YPOBHSA NOA3EMHbIX BO - MO oopMmyre:
AG= MA h
> B npaktuke BogHO6anaHCOBbIX pacyeToB OObIMHO  MCMONb3YHTCA

nNpefienbHble 3Ha4YeHUst yKasaHHbIX KOI(MPULNEHTOB U = M = W= CONSt, KOTopble

NPUBNMKEHHO NPUHMMAIOTCS PaBHLIMW PA3HOCTU MOSHON U HaUMEHbLLEN BNaroeMKOCTU
MOYBOIrPYHTOB.
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> I'Ipep,eanble 3Ha4YEeHUA KOS(b(bI/ILl,I/IeHTOB BogooTAaun (I/IJ'IVI HeOoCTaTKa
HaCbILIJ,eHMFI) 014 OCHOBHbIX BUOOB 'PYHTOB NPUBOOATCA B ClpaBOYHUKAX.

22. Hessizka BogHOro 6anaHca ansi pe4yHoro 6accemHa.

> OcTtaTouyHbIn  4nieH OdemasibHO20 YypaBHEHUs BopHoro 6GanaHca n
BKINIOYAET Takme HeydTeHHble arieMeHThbl 6anaHca, Kak:

- «FOPU30OHTanNbHbIE» OCAAKM;

- n3MeHeHue 3anacos Boabl B buomacce;

- B MWKPO-NOHMKEHNAX HA MOBEPXHOCTM BOAOCOOPA;

- B MOYBOrpyHTax 30HbI a3paLnmn HUXKe BEPXHEr0 METPOBOIO CrOSA U T. 4.;

- a TaKke NorpeLuHoCTM Npu onpeaeneHnn anemeHTos 6anaHca.

> BennunHa n pasnnyHa ans peyvHbix 6GacCenHoB pasHbIX NPUPOOHbLIX 30H,
HEeOOMHAKOBbLIX MO pasmepam, CTENEHW U HaAEeXHOCTU TMAPOMETEOPOSIOrMYECKON U
rmaporeoniornyeckon MHopmaLmm;

> 3HayeHnsa n ana ogHOro u TOro e pedHoro 6accenHa HeOO4MHaKOBbI AN
pasHbiX MecsiLeB, CE30HOB W fET; C YBENUYEHMEM PaACYETHOrO WHTEepBarna, BpeMeHU
OHW, KaK NpaBuUIio, yMEHbLUAOTCA.

23. BbinuwmnTe BOoAHLIN 6anaHc BoAOXpaHUNMLLA U OXapaKTepusyuTte ero
3fIeMEeHTbI.

> BoaoHble GanaHchbl BOOOXpPaHWUITNLL,  COCTaBJIAKOTCA  3a AeKaaHbIN,
MECHAYHbIN N rog0BOM MHTepBarnbl BpeMeHn n nmeroT B1Aa.

Q*+Q, 0 *Qq tP-(Q+Q_+Q  +E_ )=

n.noas. c6p. 3ab. BAXP.

=AS +AS +AG+AS +n
BAXP. pycn. CH.

Q — NpWUTOK B BOAOXPaHWUNULLE NMOBEPXHOCTHbIX (PEYHbIX) BOA;

n
Q — NPUTOK NOA3EMHbIX BOA, HE APEHMPYEMbIX PEKAMMU;

n.noas
Q s ~— BO3BpaTHble (cbpocHble) BoOAabl, T. €. BOAbl, HEMNOCPEACTBEHHO

c6p

nocTynaLime B BogoxpaHunuile (MUHYst peKn, CTOK KOTOPbIX YY4UTLIBAETCS SNIEMEHTOM
Q) nocrie MCMONk3oBaHUS Ha OPOLIEHWE 3eMenb, BOAOCHAGKEHWe HaceneHHBIX

MYHKTOB U T. A.;
P - ocagku, BbinagaoLwme Ha 3epkano BOAOXPaHUNNLLA;
Q - BOAbl M3 BOAOXPaHUNMLLA Yepe3 COOPYXKEHMSI 3aMblKaloWero rvapoysna
(o]

(TypOurHbI, BOOOCNMBHbIE OTBEPCTUSA, LLIMKO3bI, pbiboxoabl, 6peBHOCNyCKkK, Negocbpochi,
a TaKke NoTepw BoAbl Ha yTeUKy 1 UNbTPaLMIO YepPEe3 3TU COOPYXKEHMS);

Q - OTTOK BOAbl Moa3eMHbiM nyTeM (dunstpaums) yepes Gopta M noxe
.

BOAOXpaHMNMLWA B HWKHUA Obed [OC (B 06Xx0o4 COOPYXEHUM 3aMblkaloLlero
rmgpoysna);
Q 6 3abop BOAbI M3 BOAOXPAHUNMLLA HA OpPOLLUEHME, BOOOCHAOXEHNE U T. 4.;
3a
E - CNapeHue ¢ 3epkarna BOOOXPaHWUNLLA;
BOXP.
A'S — M3MEHeHMe 3anaca BoAbl B 4Yalle BOAOXPaHUIMLLA 32 PaCYETHbIN
BOXP.
WHTEpBan BpeMEHMU;

A S — UW3MeHeHWe 3anaca BoAbl B YCTbEBOM YacTU pycern OCHOBHbIX
pycn.

BrnaJaloWwmnx B BOOOXPaHWMLIE pek (B 30HE BrMSIHUS MoAnopa HWXe 3aMblKatolwmx
rMAPOMETPUYECKUX CTBOPOB);
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A G - BOOOOOMEH C rpyHTamMu noxa n 6eperos BOAOXpPaHUMMULLA;
A S - U3MeHeHMe 3anaca BOAbl B BOAOXPaHWNMLLIE 3a CYET oceaaHusi Ha
CH.

Geperax 3umonm (npu cpaboTke) w BCMMAbIBAHUA BECHOW (MpPWU  HAaMNOMHEHUU
BOAOXpaHUNMLLA) Nbaa U NOKPbIBAKOLLErO ero CHera,
N - HeBA3Ka BogHoOro 6anaHca.

24. BbinuwmMTe BOAHLIN 6anaHc o3ep U OXapaKTepusymnTe ero 3NeMeHTbl.
> YpaBHeHWe BogHoro 6anaHca NpoToYHbIX 03ep UMEET BUA:

+ + +P- + + +E )=AS +AG +
Qn QH.HOAS. Q3a6. (Qo Qrp. Qcﬁp. 03.) 03. . n
> B otnnume ot ypaBHEHNA BOAHOIO OanaHca ana BogoxpaHunuila B 3TOM
ypaBHEHUN OTCYTCTBYHOT COCTaBlidlOLLMNE AS MAS , 3HA4YEeHUNA KOTOPbLIX ONA 03ep
pycn. CH

BecbMa Marbl;
Q - xapakTepuayeT OTTOK U3 03epa NOBEPXHOCTHbIX (PEYHbIX) BOA;
(o]

Q — OTTOK NoA3eMHbIX BOA, 3a npeaernsl 6acceliHa o3epa.
rp.

OcmarnbHble 0603Ha4YeHUs - NpexHue (¢ mou nuwe pasHuyel, Ymo OmHOCIMcs
K 03epy, a He K 800oxpaHunuwy).

> YpaBHeHue BoaHOro 6amnaHca ©GeccTouYHbIX 03ep OTM4YaeTcss OT odulero
ypaBHeHusi BogHoro 6GanaHca And o3ep NvWwb OTCYTCTBMEM  3reMeHTa Qo

(MoBEpPXHOCTHOrO CTOKa 13 03epa) N UMeeT BUA;:

Qn * Q * QsaG. +P- (Qrp. * Qc6p. * Eos.) =4 Sos. A G. + n

n.noas.

25. BbInuwwuTe ypaBHeHUe obLiero BogHoro 6anaHca MenMopupyembix 3emMernb
M OXapaKTepu3ymTe ero afieMeHThbl.

> ypaBHeHme 06u.1ero BOAHOIO OanaHca cocTtaBnsieTcs ana cnosd noyBbl OT
NOBEPXHOCTU A0 NepBOro Bogoyropa
P+Q 4l 41 +Q +Q +Q -Q -Q -Q -
n.op. M.KaH. X.KaH. n.nos. n.zp. n.noys. 0.108. o.2p. o.rnoye.
E-E -E -Q =AS+Q #n
KaH. 0. c6p. ed.
P+Q +Q +Q -Q -Q. -0 -Q -E-E -E_=A
n.noe. n.ep. n.noye. o.noe. ap. o.2p. o.no4ye KaH. a.
S+Q %n
ed.
rme AS=AS +AS
noods. nose.

AS =AM+AG
noags.

AS =ASCH+AS +AS__ +AS

noe. MOH. 6os1. np.

YpasHeHus ebiwe, a makxe rnpueoOUMbIE HUXE ypasHeHUs cripasedrnusebl Oris
CefbCKOX0351LCMBEeHHOR20 10718, Maccusa U Mesiuopupyemol cucmemsi.

P - aTmMOCepHble 0caku, BbinagalroLme Ha pacyeTHYo nnowaab;

Q. op Q. op, - 110OAAYA N cOpoc opocUTENbHbIX BOA M0BEPXHOCMHbLIM NMYTEM,;
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) - CbI/IJ'IpraLI,I/IOHHbIe noTepn "3 MarnctpasibHbIX WU XO3SNCTBEHHbIX
M.KaH.  X.KaH.

KaHanos, nocrynawwmne B Buae ONOSNIHUTENbHOIO yBI1aXXHEHUA Ha |/|3y-|aeMb||7| MacCCUB,
Q Q ) Q - MPUTOK NMOBEPXHOCTHbIX, NPYHTOBbLIX N BHYTPUMNOYBEHHbIX

n.nos.” <n.ep. n.nove.
Q , Q ., 0 - CTOK (OTTOK) MOBEPXHOCTHbIX, [PYHTOBLIX U
o.nos. 0.2p. o.nous.

BHYTPUNOYBEHHbIX BO. OTT0K FPYHTOBbIX BOO pacCyUTbIBA€TCA B CIlioe OT BOAOYyMNopa
0o FJ'Iy6l/1HbI 3alfioXeHnAa [OpeH. E,J'IFI peYHbIX MeNMopupyemMbix BO,D,OCGOpOB, rae

HOBerHOCTHbIVI N NOA3EeMHbIN BoOAopasaesibl coBnagaroT, drnemMeHTamMn anoe’ QnapM

BOA,

Qn.nm. MOXHO npeHebpeYb;

E - cymmapHoe ncnapeHue, Bkrtovarwuee B cebs pmsnyeckoe (HENPOOyKTUBHOE)
ncnapeHue ¢ nouvBbl U NPOAYKTUBHOE MCMApeHne - TpaHCNupauuio Bnarm pacTeHUsIMu.
MocnegHee, kak npaBuno, ONpPeaensieTca nyTeM BblYMTAHUSA HEeNnpPoOayKTUBHOIMO
ncnapeHus n3 CyMMapHoro;

EKaH’ Ea.- ncriapeHume c BOOHOMN NOBEPXHOCTN KaHalioB U C NOBEPXHOCTUN Kanersb

npu  opolenun  AoxaesaHnem. [peHebperaTe  uneHom E.  npu  WMpoKom

NCNonb30BaHUN 3TOro crnocoba nonmMBa Henb3s, NMOCKOSIbKY MOTEepU Crost A0XKASA Ha
ncnapeHue B 3aBMCUMOCTM OT TemnepaTtypbl, BMaXHOCTU BO3gyxa M CKOPOCTU BeTpa
moryT konebatbesa ot 10 go 25—30 % sogonogayu;

Qap - CTOK T[PYyHTOBbIX BO4 MO ApeHaMm, CHOPMUMPOBABLUMICS 3a CYeT

MHPUNBTPALMOHHOIO NUTAHNUS UX aTMOCEPHbIMU OcagKamu;

A S - pasHOCTb Mexay CyMMamu MpUXOOHbIX W PacxXOfHbIX 3EeMEHTOB
ypaBHeHUs BOOHOro 6anaHca, xapaktepusyoLlas cobon nsmeHeHme (akKkymynsauuio nnm
cpaboTKy) 3anacoB Bnaru;

A M - 3anachbl Bnarv B 30He aspauuu,;

A G — 3anacbl Briaru B rpyHTOBbIX BOAAX;

A SCH ,- 3anacbl Bnaru B cHere;

AS__ -3anackl Briarv B NOHWKEHUSIX;

AS, - 3anackl BNaru Ha nepeyBnaxHeHHbIX U 3a00M04YeHHbIX y4acTKax;
A Snp_, - 3anachbl Braru B npyaax v BOAOXpaHUnuLiax;

O BOOOOOMEH BEPXHErO BOAOHOCHOTO COS C HUXKENEXaLLUMMK;

n - HeBsA3Ka BogHOro GanaHca, BKNtoYaloLasa HeyYTEeHHbIE arnieMeHTbl 6anaHca un
NOrpeLLIHOCT WU3MEPEHUS MNEePEeYNCNeHHbIX cocTaBngaowmx. K 4ucny HeydTeHHbIX
3MIEMEHTOB MOryT OblTb OTHECEHbl, HanpuMep, W3MEHEHWEe Cnosi 3aToMnSieHus Ha
PUCOBbIX YeKax, OTKavka U3 CKBaXXMH BEPTUKaIbHOIo ApeHaxa u T. 4.;

AM,AS ,AS ,AS ,AS — W3MEHEHUs BnarosanacoB, KOTOpble

CH. nos. 6on. MOH.

BbIMMCSOTCS MO Pa3HOCTM MX 3HAYEHWUN Ha KOHEL W Hayarno BbiGpaHHOro pac4eTHOro
WHTepBana BpeMeHMU;

A G = y A h — n3ameHeHus1 3anacoB rpyHTOBbIX BOA;

roe M - koadpduumeHT BogooTAauM (NpWU OMyCKaHUW YPOBHS) UMW HacCbIWEeHUs
(npn ero nogbeme), uMmewwmn Takke 6onee obuwiee HasBaHWe - KOIPPULMEHT
rpaBUTaALMOHHOM €MKOCTM NNacTa;

A h - pasHOCTb ypOBHEeW pyHTOBbIX BOA NpeablayLlero hHaq N nocregyLlero

h  unamepeHun.
KOH

26. BbInuMwMTe ypaBHeHMe BOAHOro 6anaHca 30Hbl aapauum MenmopupyembIx
3eMeslb U OXapaKTepusymnTe ero 3fieMeHTbl.
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> 30Ha aspayuu - BEpPXHSs 30HA 3eMHOM O06O0NOoYKM, Mexay OHEBHOW
NOBEPXHOCTLIO Y MOBEPXHOCTbLIO FPYHTOBBLIX BOA;
> YpaBHeHue BogHOro 6anaHca 30Hbl aspaunmn MMeeT Bua.
+ + + + + + = - -E -
P Qn.op. IM.I(élH. IX.KaH. QH.HOS. QH.HO‘IS. QSOCX. ep.. QO.HOG. QO.HO‘IS. E
E -E.-1 -Q_ =AM+AS +AS +AS_+AS *n
KaH. 0. 2p. c6p. noH CH 6on np
Qeocx o pacxod TrPYHTOBbIX BOA4 B 30HY aspauuuM WNu KanunnsipHoe

noannTbiBaHME 30HbI al3pauinn (B nnTepartype CyuecTtByeT He BMnoJiHe CTpOFI/II7I CUHOHUM
9TOI0 NOHATUA — UCMNMapeHne C NOBEPXHOCTU NPYHTOBbIX BOLI,);
Iep - NOnoJfiHeHne 3anacoB NPYHTOBbLIX BOM 3a CHET MHd)MﬂpraLll/ll/l aTMOC(*)eprIX

O0CagKoB 1 NOJMMBHbIX BOA (I/lHd)MJ'IpraU,VIOHHoe nMTaHne rpyHToOBbIX BO,D,).

SnemeHTsl Q oo Ie‘D XapaKTepuayloT BepTUKamnbHbIN BMaroobmMeH B 30He

aspaumn. OcmarbHble 0b6o3HadyeHus rnpexHue (cMm. acce 25).

27. OxapakTepu3yuTte nogayy u c6poc NOBepXHOCTHbIX BOA MeNMopupyeMbIX
3emernb.

> O6bekmbl u3MepeHuUsi cmoKa - pPekn (KaK MCTOYHWK OpOLUEHUS W
BOAOMNPUEMHUK), OpPOCUTEMbHbIE KaHamnbl (MarucTpasibHble, MEXXO3SMCTBEHHbIE,
BHYTPUXO3SINCTBEHHbIE, BPEMEHHbIE), KOSTNEKTOPbLI, U T. A.

> YUnTeIiBaeTCA Kak NMOBEPXHOCTHbIN, TaK N KOMNEKTOPHO-APEHAXHbIAN CTOK C
MENMOPUPOBAHHbIX CEMbCKOXO35IMCTBEHHbIX NONIEN, MAaCCMBOB U €CTECTBEHHbLIX YrOANN.

> CTOK KONNEKTOPHO-APEHAXHbIX BOL YYMTLIBAETCS Ha 3aMblKaloleM U Ha
TPaH3UTHbIX CTBOPAX.

> CpencrtBa U3MepeHns CToka HasHavalTCs B 3aBUCMMOCTWM OT pacxoga u
pexumMma BoOoToKa, cnocoba U TEXHUMKM nonmBa Mnmn ocyweHus. MoryT npuMeHATbCA
ANCTaHUMOHHbIe ycTponctea ['P-70, TOHKOCTEHHblE BOLOCMMBbI.

> O6bem BOAbl, NOO4AHHOW  AOXAOEeBalbHbIMA  MalUMHaAMK,  MOXET
YUUTbIBATLCSA MMAPOMETPUYECKUM NYTEM.

28. OnuwMTe NOHATUSA NOSIMBHOW N OPOCUTENIbHON HOPM

> MonuBHas Hopma - o6beM BOAbl, M3PACXOOOBaHHLIA HA OOWH MONUB WU
OTHECEHHbIN K NofiMBaemMon nnowiagu.

> MonueHaa HopMa AN Kpyra BblYUCIISIETCA Kak cpefHee apudmeTnyeckoe
N3 BCEX PACYETHbIX 3Ha4YeHu (No paanycy Kpyra).

> OpocuTtenbHasg Hopma - CyMmMa MoSIMBHbIX HOPM 3a Nepuo BereTauumu.

> [nsa 3epHOBbIX KyNbTYp NOMMBHAA HOpMa MOXET KonebaTtbca B npegenax

3 3
OT 2 A0 4 TbiC. M / ra, KOPMOBbIX U TexHn4yeckmnx 6 - 10 Teic. m / ra, puca 20—40 TbIC.
3
M /ra.

> Ha opowaembix nonax n maccmBax LleHTpanbHOn A3un, noaBepXXeHHbIX
3aCOMeHu o, B HEBEreTaLMOHHbIN Nepuog NpoBoaATCA Nepuoamyeckme npoOMbIBKU 30HbI
3

aspaummn. Hopmbl npombiBkn gocturatoT 10 Thic. m / ra.
29. OueHKa CTOKa C CeNlbCKOX035IMCTBEHHbIX NMOJien.

> [Mpn oTCyTCTBUN U3IMEPEHUN BECEHHUA U OOXOEBOW CTOK C OpoLUaeMblX
nonen U MaccuBOB onpeaenaeTca pacyeTHbIM METO40M Mo hopmyne:
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Qoo =P 1 —(51) | — 88,

- CTOK C CEeNIbCKOXO3AMCTBEHHbIX MONEeNn;
0.MOoB.

P - aTMmocdepHble ocaaku;

d M - geduuut BnarosanacoB B METPOBOM Cfoe€ MNOYBbl (BbIYUCASETCH Kak
pPa3HOCTb MeXAy MOSIHOW BflIaroeMKOCTbI0 U haKTUYECKUMM Briaro3anacamm noyBbl);

Yy - napameTtp, BblYUCASEMbIN KakK pPasHOCTb Mexdy MOSMMHOW BraroeMKOCTbl U
MaKCMManbHOW rMIPOCKOMNUYHOCTbIO NOYBbI;

ASHOH - MN3MEeHEeHuUe 3anacoB BOAbl B TMNOHMXEHUAX MI/IKpOpeJ'Ibera (Bce

nepeyvmcrieHHble BEMTIMYUHbI BbIPaXarTCs B MM);
b - napameTtp, paBHbIn 1,2 oNa BeceHHero ctoka n 1,1 — ans neTHero.

@opmyrna npumeHuUMa Or1s 8bI4UCIIEHUS C/1051 CmMoKa 3a omaoOeribHbIU O0XO0b Usu
nasodokK; noespewHocms pacyema ro Hel cocmaernissiem 20—25 %.

30.CyMmmapHoOe ncnapeHue u BepTuKaribHbIM BflaroobMeH B 30He aspauum
MenMopupyemMbIX 3eMenb.

> [1Ba OCHOBHbIX MeTo4a MW3MEPEHUs CYMMapHOro WCrnapeHusi: MeTo[,
BoAHOro 6anaHca W30NMPOBAHHLIX MOYBEHHbIX MOHOMUTOB W METO4 TEensoBOro
OanaHca.

> MeTtoa TennoBoro ©anaHca, OCHOBaHHbIA Ha [AOCTAaTOYHO CTPOrmx
dm3n4ecknx npeanochbinikax, B HACTosLLEe BpeMsi cuntaeTcss Hambonee TOYHbIM ANs
onpeaeneHnss cpeaHero CyMMapHOro WCnapeHusi C CerbCKOXO3ANCTBEHOro Mnons -
cpeaHsasa KBagpaTuyeckas owmbka pacyeTa ero 3a MecsidHble MHTepBarbl COCTaBnaAeT
okono 15—20 %.

> MeTtoa BogHoro 6anaHca M30NMPOBaHHbLIX MOHOSUTOB - NIM3UMETPOB U
ncnapuTenen MeeT CpaBHUTESNbHYIO NPOCTOTY YCTPOWMCTBA U IKCMyaTauum.
> Ha ceTn pekomeHayeTcs ucnonb3oBaTb nuM3anmeTpbl Mapkm [P-80 c

ypoBHeM rpyHToBbIX Bog 1,0; 1,5; 2,0; 2,5 M 1 nnowagbio ncnapawoLwen noBepxHoCTu
0,2 M?, 3roToBrnsieMble B KOMMIEKTe, rmapasnmyeckue ucnaputenu MNP-17, ucnapurtenmu
MN-50-50 n INM-500-100.



	МИНОБРНАУКИ РОССИИ
	Федеральное ГОСУДАРСТВЕННОЕ бюджетное ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ
	ВЫСШЕГО  ОБРАЗОВАНИЯ
	«ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ»
	(ФГБОУ ВО «ВГУ»)
	РАБОЧАЯ ПРОГРАММА УЧЕБНОЙ ДИСЦИПЛИНЫ
	Б1.В.ДВ.01.01 Гидрофизика
	1. Шифр и наименование направления подготовки: 05.03.06 – Экология и природопользование
	2. Профиль подготовки: Геоэкология и природопользование
	3. Квалификация (степень) выпускника: бакалавр
	4. Форма обучения: очная
	5. Кафедра, отвечающая за реализацию дисциплины: кафедра природопользования
	7. Рекомендована: Протокол о рекомендации № 5 НМС ф-та географии, геоэкологии и туризма  от 30.05.2024 г.
	8. Учебный год: 2026 - 2027                                                                       Семестр: 5
	11. Планируемые результаты обучения по дисциплине (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями выпускников):

