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PABOYAS MPOrPAMMA YYEEHOW ONCLUMNNUHDI

B1.B.10 'mppodumanka n BoagHo-6anaHcoBbIe UCCNeaoBaHUA

1. Wndp n HammeHoBaHMe HanpaBreHUs NOArOTOBKMU:
05.03.06 — 3konornsa n NPUPoaAoNoNb30BaHNE

2. Mpodunb noaroToBku: [Nprpogonosib3oBaHNe U OXpaHa BOLHbIX PECYPCOB

3. Keanudmkauusna (cteneHb) BbiNyCKHUKA: 6akanasp

4. dopma oby4yeHUA: oyHas

5. Kacbegpa, oTBeyawLana 3a peanmsaumio AMCUMNIIMHBI: Kadeapa npupoaononb-
30BaHuA

6. CoctaButenb nporpammbl: [lapT AHHa AnekcaHOpOBHA, KaHAuaaTt u3MKo-
MaTemMaTU4YecKux Hayk, AOUEeHT, dhakynbTeT reorpaduun, reosakosiormm mn Typusma,
anna_razinkova@mail.ru

7. PekomeHpgoBaHa: NpoTtokon o pekomeHgaumm: HMC c-ta reorpadumn, reoakonorum
n Typuama ot 22.05.2023 1. Ne 8

8. YuebHbIn roa: 2025 - 2026 Cemectp: 6



9. Llenu n 3apgaum y4e6HOM ANCLUUNIINHDI:

|=|,eJ'IFIMVI OCBOEHUA yqe6H0|7| ONCUUNINHBI ABNAKOTCA:
- CbOpMVIpOBaHMe KOMMJiekca 3HaHMM O BOAHO-0anaHCOBLIX UCCNeAoBaHUNAX, NX
Hay4YHOM U NpakTn4eCKoOM 3HaAYEHUNN;
- pacyeT rmapomMmeTeoposiorm4eCkmnx 3rnemMeHToB ypaBHEHUA BOAHOIO GanaHca
pas3ninvHbIX BOOHbIX 00ObekToB.

3agaym y4ebHoON OMCUUNNHBI
- NpuobpeTeHne HaBbLIKOB COCTABMNEHUS ypaBHEHMIA BOAHOro 6anaHca ans pas-
NINYHBIX BOOHbIX OOBEKTOB;
- OCBOEHME MEeTOA0NOoMN NPON3BOACTBA BOAHO-06anaHCoBbIX UCCrefoBaHWM,;
- OCBO€EHME HaBbIKOB pacyeToB afieMeHTOB BOAHOro 6anaHca o3ep, BOAOXpaHU-
NALL, peYHbIX 6accenHoB.

10. MecTo y4yebHOM AncuMNIuHbLI B cTpyKType OOI:

AuncumnnmMHa OTHOCUMTCS K BapuMaTMBHOW 4Yactu yyebGHoro pabodero nnaHa no
HanpasneHuto 6akanaspunaTa 05.03.06 - Skonorms n NpUpoLononbL30BaHME.

BxogHbIMM 3HaHMAMM SBRSIOTCA 3HAHWSA OCHOB OU3MKKM, reorpadun, Guonoruu,
rMAPONOrMn N MaTeMaTMYeCcKon CTaTUCTUKN.

HaHHas gucuunnuHa sBnseTca npefwecTsylowen ana gucumnnund «BopgHo-
TEXHUYECKNE U3bICKaHUS U BOOOXO3SANCTBEHHbIE pacyeTbl», «[MOpOo3Kosorns u MOHM-
TOPUHI BOAHbIX BuopecypcoBy», «IpupoooOXpaHHbIE MeponpuUATUS U NpMpoaoody-
CTPONCTBOY.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHUs MO JUCUMNIIMHE (3HAHUSA, YMEHMUS,
HaBblKK), COOTHECEHHbIE C MilaHUpyeMbIMU pe3yribTaTaMu OCBOEeHUs1 obpa3oBa-
TeNbHOM NporpamMmmbl (KOMNETEHLUAMU BbIMYCKHUKOB):

HassaHue komne- MnaHnpyemble pesynbTaThbl
Koa Kon NroukaTop
TeHUMN oby4yeHuns
3HaTb: OCHOBHble MeToAbl
BOAHO-0anaHcoBbIX Uccre-
OBaHWM WU pacyeToB ane-
CnocobeH npoBo- A P
MEHTOB YpaBHEHMSI BOOHO-
ANTb rMapomeTpu-
ro 6anaHca NpUMeHuTEenNb-
yeckue, BOAHO-
HO K pasnuyHbiM BOAHbLIM
©anaHcoBble Uc-
obbekTam.
crnegoBaHua u .
BOAHO- YyacTteyeT B npoBe- | YMeTb: COCTaBndATb ypas-
MK- MK- | peHnun komnnekca HeHWss BoAHoro 6GanaHca,
TEXHUYECKUE U3bIC-
3 3.1 rTMApPOMETPUYECKUX | OLeHMBaTb TOYHOCTb BOQA-
KaHus nNpu peLue-
paboTt HO-DanaHCcoBbIX  M3Mmepe-
HUN KOHKPETHbIX -
HUMN 1 pacyeToB, aHanNn3u-
3a4aud ucnonb3o-
poBaTb pe3ynbTatbl BOA-
BaHUSA, MOHUTOPWH-
HbIX OanaHcoB.
ra u oxpaHbl BOa- .
BnapeTb: TepMUHONOIrMeEn,
HbIX pecypcoB
MeToaamum pacyeTa n
o606LeHns 3NEeMEHTOB
BOoAHOro 6anaHca
K- CnocobeH npoBo- K- Bnageet u npume- 3HaTb: OCHOBHble MeToAbl
3 AnTb MOpOMETPU- | 4, HAeT MeToabl rna- BOAHO-6anaHcoBbIX uccrne-
yeckune, BOAHO- ' pPOOU3NKN U BOOHO- | AOBAHUN, X NpakTU4Yeckoe




©anaHcoBble UC-
cnegoBaHusa U
BOJHO-
TeXHU4YEeCcKne U3blc-
KaHusi Npu peLue-
HUW KOHKPETHbIX
3aja4 Ucnornb3o-
BaHWsi, MOHUTOPUH-
ra u oxpaHbl Boa-
HbIX PecypcoB

©anaHcoBbIX Uccre-
A0BaHW B nNpoLiec-
ce BOOHO-
TEXHUYECKNX U3bIC-
KaHW 1 BOOOX03AN-
CTBEHHbIX pacyeToB

3HayeHue.
YMeTb: BbIMUCIIATb U aHa-
nu3anpoBaTb BOAHble 0Oa-
NaHCbl PasfMyHbIX BOAHbLIX
OOBbEKTOB.

BnageTb: HaBblkaMu Ka-
MepanbHon obpaboTkn pe-
3ynbTaToB BOJHO-
©anaHcoBbIX HaOMOAEHUN.

12. O6bemM AgUcLUUNNUHbI B 3a4eTHbIX eanHuuax/yac. — 3/ 108.
dopma npomMexXyTOYHOM aTTecTauum — 3aqer.

13. Buabl yueb6HOM paboThbl

TpyaoeMKoCTb (Yachl)
Bua y4ebHon paboThl Bcero cemgcipam
6 cemecTp
AyanTOpHbIE 3aHATUS 60 60
B TOM ymcne: 30 30
neKumm
npakTuyeckme 30 30
nabopaTtopHble
CamocTtoatenbHas paboTta 48 48
dopma NpPoOMEXXYTOHHON
aTTectaumm — 3avet
WToro: 108 108

13.1 CopgepxaHue AUCLUUNIUHbI

Peanunsauus
asgena guc-
Ne HanmeHoBaHue pas- pasi A
CopoepxaHue pasgena QUCUMnivHbL | WANSUHBI C No-
n/n aena gucumniivHbl N
MOLLIbIO OHMaNnH-
Kypca, QYMK
1. Jlekuun
OHnanH-kypc
1. MpeactaBneHue o metoge «'mapodumsunka
BogHOro 6banaHca. N BOAHO-
MeTopg BoagHoro 6a-
2. Hay4yHoe n npakTnyeckoe B6anaHcoBble
1.1 | naHca n ero npakTnye-
3Ha4yeHne meToda BoaHoro 6anaH- | uccnegoBaHUs»
CKOe NpuMeHeHwune o )
ca. O6wwmin BMA ypaBHeHMS BOAHOrO | https://edu.vsu.r
banaHca. u/enrol/index.ph
p?id=4353
1. O6wwe nonoxeHue. Pacyet- | OHNamH-kypc
Hble YypaBHEHUS. «'vppodmsunka
BoaHble 6anaHchbl yp Apod
1.2 . 2. OcHoBbI MeTOAUKM onpeae- 1 BOOHO-
peyHbIX BaccenHoB
NeHust aNeMeHToB BOAHOro 6anan- | 6anaHcoBble
ca. nccnegoBaHusa»



https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353

https://edu.vsu.r

u/enrol/index.ph

p?id=4353
OHnanH-kypc
«'mppodusnka
1. O0bLwue cBegeHusa. Metoabl vflgog)Ho-
MeToabl U3MEPEHUA U | N3MEPEHNA KONNYecTBa aTMocdep-
©anaHcoBble
1.3 | pacyeTta aTMmocep- HbIX OCaAKOB.
nccnegoBaHuNa»
HbIX OCaaKoB 2. PacuyeT aTmocepHbIxX ocag- )
- https://edu.vsu.r
KOB B MyHKTax HabnogeHun. ,
u/enrol/index.ph
p?id=4353
1. BoaHo-gmamnyeckme ceonctea | OHNanH-Kypce
MOYBO-TPYHTOB U cnocobbl nx onpe- | «M'mapodumsmka
eneHusi. Metoabl n npubopbl AnNs | n BOAHO-
MeToabl nccnenosa- A A P pel A A
onpeaeneHnst BNaXxHoCcTu Bnaro3a- | 6anaHcoBble
1.4 | HUA cTOKa 1 BnNarosa-
nacoB MOYBO-TPYHTOB. nccrnegoBaHusa»
naca no4Bo-rpyHTOB . )
2. HabnogeHus 3a rnybuHomn https://edu.vsu.r
npomep3aHnsa oTTanBaHUs NOYBO- u/enrol/index.ph
rPYHTOB. p?id=4353
OHnanH-kypc
1. HabntoaeHne 3a CHEXHbIM yp
«'mpgpodunsnka
NMOKPOBOM, OpraHM3aumsa CHeromep- 1 BOZHO-
HbIX MapLUPYTOB, NPOM3BOACTBO
MeTonabl CHEroMepHbIX OanaHcoBble
15 _ CHEroCbeMOK.
HabngeHnn nccnegoBaHuUa»
2. O6paboTka n aHanus pe- )
- https://edu.vsu.r
3ynbTaTtoB HAGMOAEHUN 3@ CHEX- .
HBIM MOKPOBOM u/enrol/index.ph
: p?id=4353
OHnanH-kypc
«'mpgpodmsnka
1. MeTonbl 1 NPOM3BOACTBO N BOAHO-
16 MeToabl uamepeHnn u | HabngeHun 3a ncnapeHnem ¢ ©anaHcoBble
"~ | pacyeTa ncnapeHus NMOYBbI, CO CHEXXHOro NMOKpOBa, C nccnegoBaHuNa»
BOOHOWN MNOBEPXHOCTM. https://edu.vsu.r
u/enrol/index.ph
p?id=4353
1. OcHOBHble COCTaBnsOLLME BOA-
Horo 6anaHca 03ep 1 BoOgOXpaHu- .
P AoXp OHnanH-kypc
nuuy.
«'mapodumsunka
2. YpaBHeHue BogHOro banaHca 1 BOTHO-
03€ep 1 BOAOXPaHUNULL,.
BogHble 6anaHchbl . OanaHcoBble
1.7 3. MeToabl BblYMCIIEHUIN NEMEH-
03€ep U BOAOXPaHUMNLL, nccrnegoBaHus»
TOB ypaBHeHWs1 BogHoOro 6anaHca )
Ha nnowagb 3epkarna o3ep n BoAo hitps://edu.vsu.r
S P P u/enrol/index.ph
P ' p?id=4353
4. AHTPONOreHHoe BrMsiHME Ha COo-
cTaBngawLme BogHoro banaHca.
2. NpakTnyeckune 3aHATUA
Bbluncnenne atmocdepHbix ocag- | OHnawH-kypc
BbluncneHne anemeH-
2.1 KOB, pacyeT KonnyecTtBa ocaakoB Ha | «['mapoduamka
TOB BoaHoro 6anaHca
nnowaab 3epkana BOOHOIO 0ObEek- N BOAHO-

(npuxoaHas YacTb)

Ta.

6anaHcoBble



https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353
https://edu.vsu.ru/enrol/index.php?id=4353

nccnegoBaHmna»

https://edu.vsu.r

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

BbluncrneHne cTtoka no oCHOBHOMN
peke, y4eT 6OKOBOW MPUTOYHOCTH.

OHnanH-kypc
«'vppodmsunka
N BOAHO-
©anaHcoBble
nccnegoBaHus»
https://edu.vsu.r
u/enrol/index.ph

2.2

BbluncneHne akkymynsaumm, HEBSI3KK
BogHoro 6anaHca.
BbluncrneHue anemex-

p?id=4353
OHnanH-kypc
o «'mgpodumsunka
BbluncneHune ncnapeHunsi ¢ BOgHowm 1 BOAHO
NMOBEPXHOCTU, pacyeT UcnapeHus Ha
B6anaHcoBble
nnowaab 3epkana BogHoro obbekra
nccnegoBaHUs»

https://edu.vsu.r
u/enrol/index.ph
p?id=4353

TOB BOAHOro 6anaHca
(pacxogHas yacThb)

CocTaBneHue ypaBHeH/Usi BOGHOMO
GanaHca, aHanu3 nony4YeHHbIX pe-
3ynbTaToB.

OHnanH-kypc
«'vpgpodmsunka
1 BOOHO-
OanaHcoBble
nccneaoBaHus»
https://edu.vsu.r
u/enrol/index.ph
p?id=4353

13.2 TembI (pasgenbl) AUCUUNIIUHBbI U BUAbI 3aHATUN

Ne Buabl 3aHaTMin (4acoB)
HanmeHoBaHue pasgena Mek- | Mpaktu- | Na6opa- CamocTos-
n/ ANCUNNNNHBI TenbHas | Bcero
uuu Yyeckne | TOpHble

n paboTa
MeTtop BogHoro 6anaHca u

1 | ero npakTnyeckoe npumeHe- 4 4 | - 6 14
Hue

5 BOJ:I,Hble BGanaHcbl peyHbIX 4 4 | e 6 14
bacceinHoB

3 MeToabl U3MepeHus n pac- 4 4 | e 6 14
yeTa aTMOCHEPHbIX OCaKOB
MeToabl nccrnegoBaHus CTo-

4 | Ka 1 Bnarosanaca no4so- 4 4 | - 6 14
rPYHTOB

5 MeToabl CHEroMepHbIX 4 4 | 3 16
HabngeHnn

6 MeTogbl U3MepPEHUN n pac- 4 4 | 3 16
yeTa ucnapeHus

5 BoaHble 6anaHcbl 03ep m 6 6 | 3 20
BOJOXPaHUNULL,

NTtoro: 30 30 | - 48 108
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14. MeToan4yeckune ykasaH1Ma Ana ody4arowmxcsa no 0CBOEHUIO AUCLUNIIUHDI

[na noHMMaHMa 1 OCBOEHUA MaTtepuana HeobXxoaAMMO perynsapHoe noceleHune
nekuun, BbinonHeHne nabopaTtopHbiX paboT. Mo ykasaHuo npenogasaTens Heobxoau-
MO CaMOCTOATESNbHO M3y4aTb HOPMATUBHbIE JOKYMEHTbI, @ TakKe MUPOBOW ONbIT Opra-
HM3aunn BOAHO-6anaHCoBbIX UCCIedO0BaHUN.

lMpn NOAroTOBKE K NPOMEXYTOYHOW aTTecTauumn CTyaeHTbl U3yyatoT U KOHCMEKTU-
PYIOT pekoMeHayeMytlo npenogasatenemMm y4ebHylo nutepaTypy No Temam fNeKUMOHHbIX
1 NabopaTopHbIX 3aHATUMN.

MeTogunyeckue pekoMeHAaumMm No opraHuM3auuMmM CamMoCTOSTENbHOW paboTbl CTy-
AEHTOB BKIOYAKOT UCMONb30BaHNE 3NEKTPOHHbBIX Y4EOHMKOB M PECYpPCOB MHTEPHET, B
TOM YKUCIEe 3NEKTPOHHOro obpasoBartensHoro noptana Moodle.

KavecTtBO nogrotoBkm obyyatowerocs obecneunBaeTca paspaboTKon 1 npuMeHe-
HMeMm B y4ebBHOM npouecce MeTOANYECKMX YKa3aHUW, B TOM YMCIe 3NEKTPOHHbIX U3aa-
HURN, y4ebHbIX nocobun c rpudom yyebHO-meToaMYEeCKNX OObeAUHEeHUN MO COOTBET-
CTBYHOLLEMY HanpasrieHUIO NOAroToBKM AN obecneyeHns addeKTUBHON NOATOTOBKU K
3aHATUAM, CaAMOCTOATENbHON paboTbl CTYAEHTOB, KAYECTBEHHOMO BbIMNOMHEHWST NPAKTU-
YEeCKNX U CaMOCTOATENbHbIX paboT.

15. MNepeyeHb OCHOBHOW U OOMOJNIHUTENILHOWN NUTepaTypbl, PECYPCOB MHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIIUHbI

a) OCHOBHas nuTepaTypa:

Ne

NcToYHMK
n/n

Muxannos, B.H. N'vaponorus: yuebHuk ans sysos / B.H. Muxannos,
1 C.A. dob6pontobos. - M.; bepnuH: Oupekt-Megua, 2017. - 753 c.; To xe [Onek-
TPOHHLIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=455009

OcHoBbI rMapaBnukn, rmaponorm n rmgpomeTpumn: yuebHoe nocobwue / aBT.-
cocT. M. PeweTbko - MMHUCTEpCTBO 06pasoBaHus u Haykn Poccuiickon depae-
pauun, PefepanbHoe rocygapcrBeHHOe aBTOHOMHOe obpasoBaTenbHoe

2 yypexaeHue Bbiclero obpasoBaHus «HaumoHanbHbIN nccnegoBaTenbCKUM
ToMcKuin rocyaapCTBEHHbIN YHUBEPCUTETY. - TOMCK: M3gaTensCcTBo ToMCKOro
noniMTexHn4eckoro yHnsepcuteta, 2015. - 193 c¢.; To xe [OneKTpOoHHbIN pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=442801

6) gononHUTENbHAsA NUTepartypa:

Ne NCTOYHNMK

n/n

3 BapbiwHukoB H.b. [JuHamuka pycnoBbix NOTOKOB. Y4YebHuk. - CIM6.: nsg. PIT-
MY, 2007. - 314 c.

4 BabkuH, Bnagumup MBaHosu4y. BogHbi 6anaHc pedHbix 6accenHos / B.U.
babkuH, B.C. ByrnuHckun. — J1.: F'mgpomeTteonsgat, 1982. — 191 c.

5 BabkuH, Bnagumup MBaHosu4y. BogHbii 6anaHc pedHbix 6accenHos / B.U.
babkuH, B.C. ByrnuHckun. — J1.: F'vgpomeTteonsgat, 1982. — 191 c.
Bonros, Muxann Bacunbesn4y. CoBpeMeHHbIe Npobnembl OLLEHKM BOOHbIX pe-

6 cypcoB u BogoobecneyveHus / M.B. bonros, B.M. MuwoH, H.N. CeHuoBa; Poc.
akag. Hayk, VIH-T Boa. npobnewm; [oTB. pea. A.E. AcapuH]. — M.: Hayka, 2005.
— 317, [1] c.

I MwuwoH, B.M. BacceinH BepxHero [JoHa: rugponoruna, rmgporpagpusa n BogHble



http://biblioclub.ru/index.php?page=book&id=455009
http://biblioclub.ru/index.php?page=book&id=442801

pecypcbl / B.M. MuwoH, M.C. bonrosa, H./. CeHuoBa; Hayu. pea. B.U. ®epno-
TOB. — BopoHex: N3a-8o BopoHex. roc. yH-Ta, 2005. — 138 c.: un., Tabn. —
(Tpyaobl HayyHo-nccnegoBaTenbCKOro MHCTUTYTa reonornm BopoHexckoro roc-
yOapCTBEHHOrO yHMBepcuTeTa; Boin. 23).

MeToabl U3y4yeHus rmgporiorndeckoro pexnma sogHbix obvektos / B.C. By-
8 rnuHckmn, I.C. KnenH, N.H. O6pasuos n gp. — J1.: T'mgpomeTteonsgat, 1982. —
391 c.

Opnos B.I"., CukaH A.B. OcHoBbI nHXeHepHoun rugponorun/ YyebHoe nocobue.
9 HanpasneHue "3konorus n npupogononb3oBaHue”. CneumanbHOCTb "l'eoako-
norus". - Cl6.: usg. PrTMY. 2003. - 187 c.

CocTosiHMe 1 NepcnekTnBbl Pa3BUTUSA CUCTEM MMAPONOrMYECKMX HABTOAEHNI 1
10 | nHpopmaumoHHoe obecneveHne notpebutenen //Tesncel goknagos VI MNva-
pon. cee3ga. Cekums 1. - CI16: M'mgpomeTteomsgar, 2004 r. - 141 c.

B) 6a3bl 4aHHbIX, NHPOPMALMOHHO-CMPABOYHbIE U MOUCKOBbIE CUCTEMbI:

Ne

NcTouHMK
n/n

11 3HB BI'Y www.lib.vsu.ru

12 | SnekTpoHHO-6ubnmoTeyHas cuctema «KOPAUT» https://urait.ru

13 OneKkTpoHHO-bMbnuoTeyHasn cnctema "YHuBepcutetckast bubnmorteka online"
(http://biblioclub.ru/)

OneKTpoHHO-bMbnuoTeyHasn cnctema "KoHcynbTaHT cTygeHTa"

14 hitp:/www. studmedlib.ru

15 | HaumoHanbHbIn undposon pecypc "PYKOHT" http://rucont.ru

ONEKTPOHHbIN KypC MO AUCUMNINHE Ha nopTane «ONeKTPOHHbIA YHUBEpPCUTET
16 BIry» - Pexum aocrtyna: no noanucke. -
https://edu.vsu.ru/enrol/index.php?id=4353

16. MNMepeyeHb y4eOHO-MeTOQUYECKOro obecnevyeHus AN CamMoOCTOATENbLHOWN pa-
00ThbI

Ne

NcTo4uHMK
n/n

17 | BogHbin kogekc Poccunckon ®egepaumm (o1 03.06.2006 r.) Ne 74 - ©3

18 FOCT 19179-73 «I'mgponoruna cywun. TepMmuHbl n onpeaenenus» - Mockea:
NocctaHgapt CCCP, 1988. — 47 c.

PatkoBuy, [1. A. Ctoxactnyeckne mogenu konedaHmin coctaBnsAOLLMX BOAHOIO
19 | banaHca peyHoro 6accenHa / PAH. VIH-T BogHbIX npobnem.— M., 1997. — 262
c.

PyKOBO,D,CTBO BOAHOOaNaHCOBbIM CTaHLUAM. rocyﬂ,apCTBeHHblﬁ rmgpornorunye-

20 Cckun nHcTutyT. — J1: F'mgpomeTunsgar, 1973. — 301 c.

CemuH B.A. OcHoBbl paunoHarbHOro Bogonosib3oBaHMA U OXpaHbl BOHOW

21 cpegpbl: YyebHoe nocobue/ B.A.CemuH. — M.: Boiclwas wkona, 2001. — 320 c.

22 | PykoBogsawume gokymeHTbl PocrmagpomeTa http://ipk.meteorf.ru

23 | l'ocypgapcTBeHHbIM BOAHbIV peecTp  http://www.sur-base.ru

17. O6pa3oBaTefibHbleé TEXHONOrMU, UCMOSNb3yeMble Npu peanusaumm y4eOGHOU
OUCLUMNIUHBLI, BKNOYasa AUCTaHLUMOHHble obpa3soBaTesibHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (D0), cmewaHHoOe obGy4eHune):

Mporpamma Kypca peanuayeTcsi C 3fieMeHTaMn QUCTaHLUMOHHbIX TEXHONOIMI Ha
nnatgopme «ObpasoBaTenbHbIN NopTan «ONEKTPOHHLIA yHUBepcuteT BlY». Pexum
poctyna: https://edu.vsu.ru/enrol/index.php?id=4353



http://www.lib.vsu.ru/
https://lib.vsu.ru/url.php?url=https://urait.ru
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/url.php?url=http://rucont.ru
https://edu.vsu.ru/enrol/index.php?id=4353
http://ipk.meteorf.ru/
http://www.sur-base.ru/
https://edu.vsu.ru/enrol/index.php?id=4353

Mpn peanusauuun y4ebHOM OUCUMMAMHBI UCMONBL3YIOTCA MPOrpaMMHbIE MaKeThbI
nuueHsunoHHoro MO:

- WinPro 8 RUS Upgrd OLP NL Acdmc;

- OfficeSTD 2013 RUS OLP NL Acdmc;

- WinSvrStd 2012 RUS OLP NL Acdmc 2Proc;

- CINC "KoHcynbTaHT lMntoc" gns o6pasoBaHus;

- HeucknounTenbHble npasa Ha MO Kaspersky Endpoint Security ana 6usHeca -
YHusepcaneHbii Russian Edition;

- HeucknounTenbHble npasa Ha MO Kaspersky Endpoint Security ana 6usHeca -
PacwupeHHbin Russian Edition;

- HeucknoumTenbHble npaea Ha MO Kaspersky Security ana gannosbix cepeepos;

- MS P.Point;

- STADIA;

- nHTepHeT-6pay3ep Mozilla Firefox.

18. MaTepumanbHO-TEXHUYECKOE obecneyeHne QUCLUNIUHDI:

Or1sl IEKUUOHHbIX 3aHsmul — y4yebHas ayantopus (y4ebHbin kopnyc Ne 5 BIY),
OCHallleHHasa cneuvanM3npoBaHHON Mebenblo, MynbTUMEOUNHOMW annapaTypon (Myrb-
TMMeana-npoeKkTop, KOMMNbOTEpP, CTaLMOHAPHbLIA 3KpaH);

0rng npakmuyeckux 3aHAmuu — y4ebHo-HayyHas rmapomeTteoporornyeckas o6-
cepatopua: komnbtoTepbl "Intel Celeron" ¢ mMoHuTOpamu Samsung /NMUEH3NOHHOE
MO/, npuHTep cTpynHbIn Epson, aBTOMaTU3NPOBAHHbLIA KOMMMEKC NpuemMa CryTHUKO-
BOW rngpomeTeonHdopmMmauum, aBToMaTu3npoBaHHas meTteocTaHuus M-49, ncuxpo-
mMeTpbl, MeTeomeTp MOC-2, 6apomeTpbl-aHeponabl, rmrporpadbl, CHEroMep BECOBOW,
rmopoMeTpuyeckme BepTyLLKK, 3XOMOT, aKTMHOMETpP, OropoXKeHHas nrowiagka, npune-
rarowias K kopnycy, Ans cTaH4apTHbIX MeTeoHabnigeHn ¢ KoMnnekcom obopynosa-
HUA ONs UsMepeHust TemnepaTypbl, 0CagKoB, BeTpa, 0611a4yHOCTH, ABNEHUN Noroapl.

19. OueHo4HbIe cpeacTBa AN NPOBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTa-
umu

Mopsgok oueHkM 0CBOEHNS obyyatrowmmmncs y4ebHoro matepuana onpeaenserca
coaepXXaHnem crneayrLmx pasgenos oUCUUNINHDIL

Ne | HanmeHoBaHue pasge- Komne- Vikaukatop Ao- OueHou4Hble cpea-
CTMXKEHMA Komne-
n/n na gucumnninHbI TeHums cTBa
TeHUMK

MeTop BogHoOro 6anan-

1 | ca n ero npakTuyeckoe MK-3 MK-3.1 YCTHbIN onpoc
npUMeHeHne

2 Boarbie 6a,”aHCb' pet- MK-3 MK-3.1 YCTHbIN onpoc
HbIX 6accenHoB
MeToapbl namepeHus u

3 | pacyeTa aTMOCdEepHbIX MK-3 MK-3.1 YCTHBIN onpoc
ocagkoB
MeToabl nccnegoBaHus

4 | cTOKa 1 Brarosanaca MK-3 MK-3.2 YCTHBIV onpoc
NOYBO-TPYHTOB

5 MeTtoae! CHeerMepr'X MK-3 MK-3.2 YCTHbIN onpoc
HabnogeHun

6 MeTonp! uamepeHnn u MK-3 MNK-3.2 YCTHbIN onpoc
pacyeTa ucnapeHmsa




NnankaTtop go-
Ne | HanmeHoBaHue pasge- Komne- A PA OueHouHble cpea-
CTWXEeHNs Komne-
n/n na aucumniuHebl TeHuus cTBa
TeHUMN
7 BopHbie banakchi o3ep MK-3 MK-3.2 YCTHbIN onpoc
N BOOOXPaHUMNLL,

[MepeyeHb Bonpocos
lMpakTnyeckoe 3agaHue
(cm. n.20.2)
20. TunoBble ouUEHO4YHbIe cpeAcTBa U MeToAMYeCKMe MmaTepuanbl, onpeaensio-
luMe npoueaypbl oLleHUBaHUsA

[MpomexyTovHas aTTecTaums
dopma KOHTponsa — 3a4eT

OueHka 3HaHUK, YMEHUMA N HaBbIKOB, XapakTepuayloLwlas aTtanbl (dOpMUPOBaHUSA
KOMMNeTEeHUMA B pamKax U3ydeHUs OUCUUNIUHBI, OCYLLECTBISeTCS B Xo4e TeKyLllen u
NPOMEXYTOYHOW aTTecTauumn.

Tekyulaa atrecraums nNpoBOAUTCHA B COOTBETCTBUU C [MonoxeHnem O Tekyllen at-
TecTaumm obyyarowmxcs no nporpaMmmam BbiCcliero obpasoBaHusi BOpOHEXCKOro rocy-
AApCTBEHHOrO YHMBEpPCUTETA.

Tekyllasa atTectaumns nposBogMTcsa B oopmax:

- YCTHOro onpoca (MHanBMAayanbHbI ONpPOC, AoKNaabl);

- MMCbMEHHbBIX paboT (KOHTPOSIbHbIE, NTabopaTopHble paboThl);

- TECTUPOBAHUS;

- OLEHKWN pe3ynbTaToB CaMOCTOATENbHOM paboThl (Mpe3eHTauus).

Kputepun oueHnBaHnsa NnpuBeaeHbl HUXE.

lMpomexyTodHaa atTecTaums NpoBOAUTCHA B COOTBETCTBMU C [lonoXeHuem o npo-
MEXYTOYHOWN aTTecTauumn obyyaroLmxca no nporpaMmmam BbicLlero o6pasoBaHus.
KOHTPONbHO-U3MepUTENbHbIE MaTepuanbsl NPOMEXYTOYHOM aTTecTaumn BKIIOYaKT B
cebs TeopeTUdecKkne BOMNPOCHI, NO3BOMSAKOLWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWUNA,
N NpakTU4ecKoe 3adaHue, No3BonskLee OUeHUTb CTeneHb CHOPMUPOBAHHOCTU YMe-
HUA N HaBbIKOB NPU U3y4YeHUU ANCLUUNIINHBI.

20.1. TeKywWwui KOHTPOSIb yCNeBaeMocCTH

KoHTponb ycneBaemMocCTV Mo OUCUMNSIMHE OCYLLECTBNSAETCHA C MOMOLLbIO crieay-
tOLLIMX OLLEHOYHbIX CPeaCTB:
- YCTHbIN Onpoc.

20.2. NMpomexyTo4yHana aTrecTauums

MpomexyTouHasa aTTecTauus no AUCUUNIIMHE OCYLLIECTBISIETCA C NOMOLLbIO Crie-
AYHOLLMX OLLEHOYHbIX CPEeACTB:
- KOHTPOJSIbHO-U3MEPUTENbHBIX MaTepuarnoB, BKIOYAOLWNX 2 TEOPETUYECKNX BOMpoca U
pacyeTHy aHanuUTUYeckyo 3agady B obnactn ruapodusnkn n BogHo-b6anaHcoBbIX UC-
cnegoBaHUn.

TecTbl
1.
TemnepaTtypa, HaunHas ¢ KOTOPOW, NepecTaeT CyLeCTBOBaTb pasnuine Mexay Xunagko-
CTbHO 1 MAPOM Ha3bIBaAETCS:
1) KpuTHnyeckas;
2) noporoBasi;
3) cyliecTBeHHas;
4) onTumarnbHas.
2.
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MNoTHOCTL Kakol BoAbl ABMAeTcs Hanbonblen npu 4° C:

1) cHeroBow;

2) noxneBsow;

3) pe4Howm;

4) oKeaHNYEeCKOMN.

3.

Mpwn kakon TemnepaTtype NNOTHOCTb BOAbI MakcMmMmarsbHa:

1) 0%

2) 4°

3) 10%

4) 83°.

4.

Kak BnusieT ysenvyeHne gaBneHnsa Ha temnepaTtypy KuneHus Boabl:
1) TemnepaTtypa KMneHus NoHMxXaeTcs;

2) TemnepaTtypa KuneHns noBbILLaeTCs;

3) TemnepaTtypa KUNeHns He N3MEHSAETCS;

4) TemnepaTypa KuneHua crtabunusmpyercs okono 97°.

5.

C yBenuyeHmeMm MuUHepanusauuun TensI0eEMKOCTb BOAbI:

1) yBenu4ynBaeTcs;

2) He M3MeHseTcs;

3) ymeHbluaeTcs;

4) coBnagaet C TeNSI0EeMKOCTbIO NOYBbI.

6.

KonunyecTtBo Tenna, koTopoe He06X0AMMO 3aTpaTUTb Ha NOAOrPEB BOAOEMA Maccom m
OT TemnepaTypbl T1 4O TeMnepaTypbl T, BblpaxaeTca (opMYynou:

1) Q=mC(T,-T,); Q=mC(T:- Ty)
2) Q=mC(T,+T,); Q=mC(T; +T2)

3) Q=mCTT,; Q=mCT.1T;
4) Q=mCT,/T,. Q=mCTy/ T
7.

KonunyecTtBo Tenna, KOTopoe 3aTtpaymBaeTcs nNpu nepesoge 1 Kr BewecTsa 13 Xnakoro
COCTOSIHMSA B ra3o0bpasHoe Ha3blBaeTCs:

1) OTHOCUTESNbHOW TENSIOTOM UCNAPEHUS;

2) CKpbITOW yAerNbHOW TENMNOTON UCMAPEHNS;

3) sBHOW yAernbHOW TEeNNOTON NCNApPEHNS;

4) MCNonb30BaHHOW TEMNSIOTOM NCNAPEHUSI.

8.

KonunyecTtBo Tenna, Heobxoanumoro Ans Toro, 4Tobbl NpeBpaTUTb B Nap Maccy BoAbl m
npwv HavanbHoOW Temnepartype T, BblpaxkaeTcsa (popMyon:

1) Q,=mC(T,-T,)-Lm;

2) Qn—mC(TK+TH)+Lm
3) anmC(TK+TH)
4) Q,=mC(T - TH)+Lm

9.

KonnyecTBo Tenna, KOToOpoe He Bbi3blBAeT HarpeBaHusl, a pacxogdyeTcs Ha npeBpalLe-
HWe nbha B BOAY, Ha3blBaeTCs:

1) CKpbITOM TENNOTON TasgHWS NbAa;
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2) SIBHOW TENsOTOW TasiHWs NbAaa;

3) OTHOCUTENbLHOW TENNOTOW NMaBNeHns Nbaa;

4) CKpbITOM TENSOTON NNaBfeHns nbaa.

10.

KonunyecTtBo NpoTeKLwero Yyepes crior BoAbl Tensna npy ycTaHOBMBLUEMCS TEMNSIOBOM MNO-
TOKe ornpeaernseTcs BblpaXeHneMm:

T,-T,
1 AF——>=7:
) Q= -

T, +T.
2 _ 2" 1g.
) Q -7

3) Q=-4AF (T —T )Zz';

4) Q=-AF(T,+T,)Zz.

11.

BbibepuTe BepHOe yTBEPXKAEHME:

1) BSI3KOCTb BOAbI BO3pacTaeT C pOCTOM TeMnepaTypbl;

2) BA3KOCTb BOAbl yObIBAeT C pOCTOM TeMMepaTypsbl;

3) BA3KOCTb BOAbl HE 3aBMCUT OT TEMNepaTypbl;

4) BSA3KOCTb BOAbl HE MEHSIETCHA C POCTOM TemMnepaTypbl.

12.

B kakom BMae rpyHTa BbICOTa KanummsipHOro NogHATMA BoAbl HanbonbLuas:
1) necok cpegHe3epHUCTLIN;

2) NecoK MeNKO3epHUCTbIN;

3) CyIIMHOK;

4) rnuHa.

13.

AHanuTuyeckasi 3aBUCUMOCTb CKOPOCTM 3BYyKa OT TeMnepaTtypbl BoAbl UMEET BUA!

1) U =1557+0,0245(74-1)’;
2) U =1557-0,0245(74+1);
3) U =1557-0,0245(74-t)’;
(

4) U =1557+0,0245(74 +t)".

14.

OTHOLLEHME OTPAKEHHOW CONTHEYHOM SHEPIUKN K NOCTYMNaoLEN Ha3bIBAETCA:
1) anbbepc;

2) anbbepno;

3) anbbaHo;

4) anbbeTp.

15.

Mpwn 3amyTHEHUN BOAbI anbbeao:

1) yMeHblUaeTcs;

2) yBenuyuMBaeTcs;

3) HEWU3MEHHO;

4) konebnetcs.

16.

YpoBeHb paavaumm, NPOHUKLLEN B BOAY, Ha rnybuHe:
1) ymeHbllaeTcs;

2) yBenuuMBaeTcs;

3) He uaMeHseTcs;

l\)
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4) konebnertcs.

17.

Mpo3payHOCTb BOAbLI 3aBUCUT OT:

1) TemnepaTtypbl,

2) coneHocTty;

3) aTMocdepHOro AaBneHns;

4) B3BELLEHHbIX YacTuL.

18.

O dheKkTNBHOE N3nyvyeHne BOAHON NOBEPXHOCTU NpeacTaBnsieT cobon:

1) pasHoCTb Mexay COGCTBEHHbIM U3ITyYeHNEM BOAbI M NOTMOLLEHHbIM;

2) cymmy COBCTBEHHOIO U3ny4eHus BoAbl 1 NOrMOLLEHHOrO;

3) npousBeneHne cCo6CTBEHHOMO N3NyyYeHnst BOAbl U NOrMOLLEHHOrO;

4) OTHOLWeEeHNe cOBCTBEHHOIO U3NyyYyeHnsa BOAbl K NOrMoOLLEHHOMY.

19.

Kakoro cnosi He cyuiecTByeT B fieISHOM MOKPOBE MPeCHOro Bogoema:

1) cnow BoAgHOro NbAa;

2) cnown BO4HO-CHEroBOro nbaa;

3) Cnow CHEeXHO-LYroBoro nbaa;

4) cnown BOAHO-LIYroBOro nbaa.

20.

OT BepxHen K HWXKHeN NOBEPXHOCTU NeAaHOro NoKpoBa B pesyrnbTaTte B3aMMHOro orpa-
HUYEHMA pocTa KPUCTarnnoB.:

1) uMXxu4ucno ymeHbLUaeTcs, a pa3Mmep yBenvyunBaeTcs;

2) WX 4YNCIo YBENMYNBAETCH, a pa3Mep YMEHbLLAETCS;

3) WX 4YMCNo yMeHbLUAeTCHa N pasMep YMEHbLLAETCS;

4) UX 4YUCNO YBENMYMBAETCS U pa3mep yBENMYMBaETCS.

21.

Cmep3aHune negsiHbIX KpUCTanNIMKoB M OTAENbHbIX MAaCCMBOB fNbAda B MecTax Ux conpum-
KOCHOBEHMS, HAXOASLMNXCH B YCNOBUSAX NMOBbILLEHHOrO YAENbHOro AaBneHust Ha3biBa-
eTcs:

1) pekpucTannmsauus;

2) pexenaums;

3) B3rOHKa;

4) cybnumaums.

22.

M3meHeHne KpucTannuyeckon CTPYKTypbl fiba U CHera BCneacTeue nepepacnpeaene-
HWS aTOMOB M MOMEKYN MeXay OTAeNbHbIMU KpUcTannaMmm HasblBaeTcs:

1) pekpuctannusaums;

2) pexenauus;

3) BS3rOHKa;

4) cybnumaums.

23.

Mpouecc ncnapeHns ¢ NOBEPXHOCTU NbAa U CHEra unu nepexoa Bnarn u3 TBepaoro co-
CTOSIHUA B ra30006pa3Hoe, MUHYS XUAKY daldy, HasbiBaeTCs:

1) pekpucTannuaauus;

2) pexenauus;

3) B3roHKa;

4) cybnumaums.

24.

Mpouecc KoHaeHcaumm Briarn Ha NOBEPXHOCTU NbAa U CHera, MUHYS XUAKyo daay,
Ha3blBaeTCs:

1) pekpucTannmMsauus;
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2) pexenauus;
3) B3rOHKa;
4) cybnumaums.
25.
Bbibepute BepHOoe yTBEpPXKOEHUE:!
1) cyBenuyeHmem obbema Nop NAOTHOCTb fibJa YMEHbLUAETCS;
2) cyBenuyeHnem obbema nop NAOTHOCTb fbAa YBENMYMBAETCS;
3) € ymeHbLeHeM obbema nop NAOTHOCTb NibAa YMEHbLUAETCS;
4) C yMeHblleHnemM obbema nop NOTHOCTL fbAa HE U3MEHSIETCS.
3apaum
3apava 1
TpebyeTca onpeaennTb CPEOHIO MHTEHCMBHOCTb M3MEHEHMSA 3anaca Tenna B Henpo-
TOYHOM BOAOEME 3a Man (aekabpb) U HakonneHue (UM pacxogoBaHWE) Tenna B HEM
3a 9TV Mecsupbl.
CpenHue 3a man 1 gekabpb 3Ha4YeHNSA TENNOBbLIX NOTOKOB, B BT/m?%;
nornoLleHHaa BOAOW CyMMapHas corHevHasa paavaumna Sp,=252 (43);
TypOyneHTHbIN TennoobmeH ¢ atmocgepon S= -22 (100);
3pdheKTUBHOE U3nyveHne S;;=50 (58);
Tenno, 3aaTpayeHHoe Ha ucnapenune S,=70 (7,2);
TEenrnoobMeH C rpyHToM AHa Sp=6 (-3).
3HayeHnsa ocTarbHbIX COCTaBMSOWMX YpaBHEHUS ONA paccmaTpuBaemoro nepuona
BrIM3KK K Hyno.
PeweHve BapuaHTa 1:

CpefHve 3Ha4YeHUs MIHTEHCMBHOCTW M3MEHEHUS 3anaca Tenna u Mae u gekabpe
onpeaenm C NOMOLLbIO YpaBHEHMS

S5 =252 + 22 —50 —70 + 6=160 B1/m 2
S12=43—100-58-7,2 -3 =-125,2 BT/M>.

Takum obpa3om, B Mae Tenno B BOJOEME Hakanmnuearnoch, a B Jekabpe— pacxo-
faosarnochk. B pacuete Ha eamHuLy nnoliaan BogoemMa HakonneHve Tenna B Mae
COCTaBUIo

AS5 = 160 x31 x 86 400 = 429 x 10° Ox/m?,

a pacxogoBaHue Tenna B gekabpe —

A S12 = -125,2 x31 x86 400 = -335x10° Dx/m?,

roe 31 —ymncrno cyTok B mecsue, 86 400 — yncno cekyHf, 3a CyTKu.

Homep BapuaHTa | Si 5(man) S 11 5(man) S a1 12(pek.)
1 -22 +6 -3
2 -19 +2 -5
3 -10 +8 4
4 -9 +5 -2
5 -16 +4 -3
6 -15 +5 -4
7 -24 +7 -2
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8 -8 +5 -3

apava 2

OnpepennTtb cpeaHIo TeMnepaTtypy BOAbl B HENPOTOYHOM BO4OEME B KOHLIE Mecsua
npv crnegyLwmx UCXOAHbIX AaHHbIX:

CpeaHue MecstuHble 3HaYeHNs TEMMoBbIX MOTOKOB, BT/M:

nornoLeHHasa BoAov cymmapHas cornHevHas paguaumsa S,=270;

TypOyneHTHbIN TennoobmeH ¢ atmocepon S=75;

adppekTMBHOE n3nyyeHne S;;=53;

Tenno, 3aTpadeHHoe Ha ucnapenue S,=137;

TennoobMeH c rpyHToM aHa Sp= -15,2.

CpeaHss Temnepatypa BoAbl B Havane mecsua t,=16,1° C.

CpepHsisa rnybuHa sogoema h=9 m.

B mecsue 30 cyr.

PeweHve BapuaHTa 1:

Ncnonb3ys BblpaxeHune

S=Sp+ Sk—Ssp— Su— Spn

paccynTbiBaeM pe3ynbTUPYOLLMIA TEMNMOBON NOTOK:

S =270+ 75-53-137 - 15,2 = 138,8 B1/m°.

MpupaweHne 3anaca Tenna B BOgOEME 3a MECSL, COCTaBUT:

AS= 140,2-30-86400 = 364106 Ox/m>.

Ha ocHoBaHun hopmyribl MHTEHCMBHOCTM M3MEHEHMSA 3anaca Tenna:

S = cph(tk— Ty)/T,

roe h — rnybuHa,

P — NNOTHOCTb BOAbI,

C — yAenbHasi TennoeMKoCTb BOAb!,

ty— TemnepaTypa B Hayarne pacyeTHOro nepvoaa,

T, — TemnepaTtypa B KOHLe pacyeTHOro nepuoaa,

T — NPOAOIMKNTENBHOCTb PAacYeTHOro nepuoaa,

MOXHO 3anuncaTb:

AS = C-p-At-h/t

MNpuHnmas yaenbHyto TennoeMkocTb Boabl Cp, = 4190 [x/(kr-K), nnoTHOCTL BOoAbI P =
1000 Kr/M* V1 yunTbIBaS!, 4TO NPOAOMKUTENBHOCTL PACHETHOrO Neprosa T paBHa OAHOMY
Mecsily, Nofny4aem uamMeHeHue cpegHern TemnepaTypbl BOAbl B BogoeMe 3a MecsiL;
At = AST1/cph = (364-106-1)/(4190-1000-9) = 9,6 °C.

CpenHsas Temnepatypa BoAbl B KOHLE MecsiLa:

tc=t,+ At=16,1+ 9,6 = 25,7 °C.

Homep BapuaHTa | S 5, BT/M?
1 -15,2
2 -14
3 -16
4 -12
5 -11
6 -10
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7 -12,2
8 -15
9 -11,2
10 -13

3apgava 3

Onpepenntb KONNMYECTBO Tensa, o6pa3oBaBLUErOCH B NOTOKE 3a CyTKM 3a CHET Mexa-
HUYECKON SHEPTNN OBUXKEHNSA BOAbI.

VMcxoaHble JaHHble:

CKOpPOCTb TeveHust v=1,7 m/c;

rnybuHa h=3,5 m;

yknoH i=0,0007;

WwnpuHa B=25 wm;

AnnHa notoka 1=300 m.

PeweHune BapuaHTa 1:

Mcnonbayem coopmyrny onpeneneHus Tensia B NOTOKe 3a CHET MEXaHNYECKOW SHeprum
Sa.0.=pxQxIxVxhxB

roe p- NNIOTHOCTb BOAbI KI\M3 ,V-CKOPOCTb TEYEHNSA M\C, i-yKITOH NOTOKa,h-rnybuHa no-
Toka, Q —pacxopg Boapl, B-lunpuHa notoka ,onpegenum npuTok Tenna B CEKyHAy Ha 1
M2 3epkana BoAbl:

S3.4.=9,81 x1000 x 1,7 x 3,5 x 0,0007 = 40,9 Bt/m2.

3a cyTku npuxopg Tenna B pacyeTe Ha 1 M2 NOBEPXHOCTU NOTOKA paBeH

[=40,9 x 86 400 = 3534 k[x/m2.

[nsa Bcen nnowiagm 3epkana Bogbl notoka, pasHon F = 300 x 25=7500 M2, Konnye-
CTBO Tenna, 06pa3oBaBLUErocsi 3a CHET MeXaHNUYEeCKON SHEePrun ABMXKEHNS BOObI 3a
cyTkn, Q = 7500 x 3534 = 26500 MDx.

Homep BapuaHTa | rmybuHa h (M) | i -yknoH | CkopocTb TedeHunsa V m/c
1 3,5 0,0007 1,7
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

OnpegennTtb NONHOE KONMYECTBO TENna, 3aTpa4yMBaEeMoro Ha TasitHue nbaa B Bogoe-
Me.

McxogHble gaHHbIe:

HavanbHas Temnepatypa nega t, = -15° C.

TonwwuHa nbga h = 0,75 m.
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MNOTHOCTb NbAa Pn = 916 Kr/m®.

Mnowaapb 3epkana Bogoema F = 1,3 km>.

PeweHve BapuaHTa 1:

Onpepensiem 3aTpaThbl Tenna na nporpes nbga ot TH= —15°C go

Tk =0 °C. Ha eguHuLy noBepXHOCTU(HA KB.M.) OHWN COCTaBAT

A= Cp xpnxhxTH=2100 x 916 x 0,75 x (—15) = —21,64x106 Dx/m2.
3pecb Cp — yaenbHasa TennoemMkocTb BoAbl, paBHasa 2100 Ox/(kr.K)
3aTpaTbl Tenna Ha nNporpes fbAa Ha BCeu nnoLiaam Bogoema
An=—21,64 x 10 6x 1,3 x 106=—28,1 x 1012[0x.

MHOXMTENb 106 —Ko3(pULMEHT Nepexoaa OT KBagpaTHbIX KUIIOMETPOB K KBaf-
paTHbIM MeTpam

3aTpaTbl Tenna Ha TasiHue nbaa, umetowlero Temnepatypy 0 °C, B pacyeTe Ha
€OVHULYY NOBEPXHOCTYU

O1=p ng xC p x x h na=-916 x 3,33x105 x 0,75=-228,8x 106 [Qx/m2.
Ha Bcto nnowiagb Bogoema oHM COCTaBsAT
On=—228,8 x106 x 1,3 x 106 = — 297,4 x1012 [Ox.

O6bLee konmMyecTBO Tenna, 3aTpadnBaeMoe Ha TasHue nbAa, cKrnagbliBaeTcs U3
3artpar Tenna Ha nporpes nbga Ao 0°C v 3atpart Tenna Ha TasHue nbaa, UMetoLLLe-
ro Temnepatypy 0 °C, 7. e.

O= (- 28,1 x 1012) +(-297,4. 1012) = -325,5 x10* Ox. (-325500 Ox).

Homep BapuaHnTa | t, h
1 -15 0.75
2 -10 1.0
3 -9 1.5
4 -8 1.8
5 -7 2.0
6 -6 2.1
7 -5 2.2
8 -4 2.4

3apava 5

Onpepenutb TemnepaTypy BoAbl B HXKHEM CTBOpe 6ECNPUTOYHOIO y4acTKa peku npu
crneayrLwmnX NCXOOHbIX AaHHbIX:

B BEpXHEM CTBOpe BeCnpmUTOYHOro y4acTka peku TemnepaTtypa sogbl t; = 8,1° C;
pacxop BoAbl B BepxHeM cTeope 270 m°/c;

pacxof BoAbl B HMXXHEM cTBOpe 279 M3/C;

TemnepaTtypa rpyHToBbIX BOA t, = 6,1° C;

nnoLaab 3epkana BoAbl Mexay ctBopamut F = 3 km?;

TennoobmeH ¢ aTmocdepoit Sp=215 BT/M?;

TennoobMeH C rpyHToM AHa Sy.= -9 BT/M2%
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PeweHuve BapunaHTa 1:

BblumMcnMm KonnyecTBo Tenna, NocTynawLLero ¢ pycrioBbiMM BOA4aMn Yepes BEPXHUN
cTBOp:

SB = (4,19:270-8,1)/3 = 3054 B1/m2.
Onpegenum Konu4yecTso Tenna, NocTynatoLLero ¢ rpyHToBbIMW BOAAMMU.

Pacxop rpyHTOBbIX BOA Qrp paBeH pa3HOCTU pacxo4oB BOAbl B BEPXHEM U HUKHEM
cTBOpax, T. e.:

Qrp = QHux — Qeep = 279 — 270 = 9 m3/c.
(ncnapeHnem ¢ BOAHOM NOBEPXHOCTU NpeHebperaem).
3Hasa pacxoq n TemnepaTtypy rpyHTOBbIX BOA HAXOOUM:
Srp = (4,19:9-6,1)/3 = 77 B1/m2.

KonuyecTBo Tenna S, yHOCMMOro peko CO CTOKOM BOAbl C pacYeTHOro y4acTka,
onpeaenvm rno ypaBHeHWIo TENOBOro GanaHca, KOTOpPoe AJ1si paccMaTpUBaeMoro
crny4yas UMeeT Bua;

S =Satm + SB + Srp + SaHo.

MoacTaBuB B 3TO ypaBHEHWE 3HAYEHUS BXOASLUMX B HEMO BENTMYMH C y4ETOM 3HaKa,
onpeaensitoLEero HanpaeneHne NoToka, HauaeM:

S=215+ 3054 + 77 — 9 = 3337 BT1/m2.
Temnepatypy BoAbl B HXXKHEM CTBOPE paccynTaem no oopmyrne:
T=3S\Cp Q=3* 3337/(4,19"279)=8,6

Homep BapwuaHTa | tg, °C | Sz, BT/M?
1 8,1 -9
2 6,2 -8
3 7,1 -7
4 5,8 -8
5 7,7 —6
6 6,5 -8
7 59 -7
8 5,7 -9
dcce

1.
BbinuwuTte ypaBHeHMe BogHOro 6anaHca ans:
- ANA pevyHoro 6accenHa 3a oTAenbHbIE roabl;
- ANsi OKeaHOB U MOPEWN B LIeJIOM;
- ANsi BCen cywu.
lNMosicHUTe 3Ha4YeHue 4YrIeHOB ypaBHEHMUS.
»  [Ons pe4Ho20 6acceliHa 3a OTAENbHbIE oAbl
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Q=P-E%*S
rae Q — peyHom cTok; P — ocagku; E — ncnapenwue; £ S — HakonneHne nnm pacxogosa-
HWe Bnarn B pe4HoMm baccenHe
» [ns okeaHoe u Mopel 8 yesiomMm

PM.OK:EM‘DK'_ Q :EM.OK - VM.OK + Vc:EM.OK'_ (VM.OK— Vc)
> [ns eceli cywu
PC: E.-+ Q =Ec'_|‘ VM. ok Vc= Ec ~+ (VM. oK Vc)
roe PM.OK. n Pc - rogoBoOe KONMYEeCTBO OCaAKOB COOTBETCTBEHHO Hag MMpOBbLIM OKeaHOM
(okeaHamu 1 MOpPAMM) U HaA cyLlewn; EM.OK. " Ec - rooBOe 3Ha4YeHue ucnapeHna cooT-

BETCTBEHHO C MVIpOBOFO OKeaHa 1 C CyLlun; Q — rogoBoe KOMM4ecTBO BOAbI, NPUHOCK-
MOW peKamMmn B OKeaH N MOpA,; VM M V - rogoBoe KONMMYECTBO BOAAHbLIX NapoB B at-
.OK. c

Mocdoepe, nepexogsLmx ¢ OKkeaHoOB Ha CyLly VM M C CylIn Ha OKkeaH V .
.OK c

2.
MepeuncnuTe ycnoBuss NpMMEeHMMOCTU ypaBHEeHUs1 BOQHOro 6anaHca 3eMHoOro
wapa.

» OTu ypaBHeHus crnpaBegnvBbl NUWb B CpegHEM ANl MHOrONeTHero nepuoaa,
HO He ONdA OTAenbHbIX NeT, Tak Kak npeanonaratT OTCYTCTBME Nepexoadalimnx u3
roga B rog 3anacoB BoAbl Ha cylie n B MMpoBom okeaHe

» [Inga oTaenbHbIX NET, CTPOro roBops, 3TN ypaBHEHUSA OOSMKHbBI OblTb JONOSTHEHDI
TaK HasblBAEMbIMU «aKKYMYNALWMOHHLIMWY COCTaBMnAOWMMN BogHOro GanaHca,
KOTOpble B HacTosllee BpeMsa HEW3BECTHbl U BpSA N MOryT ObiTb OLEHEHbI
HaZleXXHO M3-3a HEe4OCTaTOYHOCTM UCXOAHOW MHOpMaUuM U Manon TOYHOCTU UX
onpeaeneHna anst OrpOMHbIX TEPPUTOPUIN CYLLM U OKeaHa

3.
Mepeuncnute BUAbLI BOAHOro 6anaHca, Aante UM KpaTKyr XapakTepucTUKY.

» B 3aBMCMMOCTM OT NoCTaBNEHHbIX 3a4a4 U UMEKLLNXCS OaHHbIX BogHble Ganan-
Cbl MOTyT ObITb NOSMHLIMY (AE€TanNbHLIMWN) NN YAaCTHLIMW (MPUBAMKEHHBIMN).
» [lonHbit 800HbIU banaHc - GanaHc, oxBaTbiBaKOLWMA BCEe CTaTbh npuxoda (ocaa-
KW, MPUTOK PEYHbIX N NOA3EMHbIX BOA M Ap.), pacxoda (McnapeHue, oTToK Boabl U
AP.) U N3MeHeHnsa 3anaca BOAbl HA MOBEPXHOCTM U B TOSLLE M3y4aemMoro npu-
poaHoOro oobekTa.
» YacmHbil 800HbIU banaHC — 3TO GanaHc, Koraa oguH UM HECKONbKO (Cymmap-
HO) 3rIEMEHTOB BOAHOro 6anaHca He MoryT ObiTb U3MEPEHbI U ONPeaensoTCa ny-
TEM pacyeTa Kak OCTaTOYHbIA YfleH ypaBHEHUsI BOoOHOro GanaHca (no pasHOCTH
BCEX APYrMX 3IEMEHTOB, U3MEPSIEMbIX B HAType ANsi LaHHOro oobekTa).
4.
[na Kakon YacTn TeppUTOPMM CyLLN BO3MOXKHO COCTaBIieHMe ypaBHEeHUS BOAHOIo
6anaHca.

» O6wwnn Bua ypaBHeHMs BOAHOrO GanaHca 3a nobon NpoMEXyToK BPpeEMEHU COo-
cTaBnseTcs ans:

- MPOU380JIbHO 8blbpPaHHOU Yacmu meppumopuu cywu naowadbo A u obbemom V,

O2paHU4YeHHOU Ceepxy Mo8epXxHOCMbio pasdesia Cywu unu ammocgepbl, ¢ boKos8—

gepmukaribHOU UUnuHOPUYECKOU Mo8epXHOCMbIO, Mpoxodsuwel Yepe3 8HEWHKK epa-

Huuy (koHmyp) nnowadu A, a cHU3y — Kpoeriel 8000ynopHbIX Mopoad, noocmunaroujux

B8000HOCHYO MOJIWY MOY80-2PYHMO8 30Hbl UHMEHCUBHO20 80000OMeEHa, M. €. 30HbI,
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OpeHupyemol audpozpaghuydeckol cembto, Haxoosuwelcsi 8 rpedenax 0aHHOU Yacmu
meppumopuul.

5.

OO6wun BuA ypaBHEeHUS BOAHOro 6anaHca ans TeppuTopun, B npeaenax KOTopbIxX
OTCYTCTBYHOT BOAOXPaHUNULLA U NpYyAbl.

[na TepputopuiA, B Npeaenax KoTopbiX OTCYTCTBYKOT BOAOXpPaHUNMLWA U Npyabl, BEnu-
4YnHa AS npeactaensiet cobon anrebpanyeckyto CymmMy M3MEHEHUI 3anacoB BoAbl B ce-

30HHOM CHEXHOM TMOoKpoBe AS , Hanegax, negHunKax M MHOrFoneTHMX CHeXHUMKaxX
CH

AS , B ogepax AS  un bonotax AS , B pycnosoun cetn AS B 30He asjpauuu
nepgH. 03 6on. pycn.,

MOYBOrPYHTOBON Tonwim AM, B BOAOHOCHbIX crnosix AG, ApeHupyeMbIx rugporpaduye-
CKOW CETbI0 AaHHOWN Tepputopum, T. €.

AS; ASCH + AS.’!CE,U. + ASos “{_ ASGO:; + Aspycn + AM + AG

Mpwn HanNMuMKM NPyaoB M BOAOXPAHWUMMLL B BENMYNHY AS OOMMKHO BKIOYATLCS TaKkKe U3-

MEeHeHMe 3anacoB BOAbl B 3TUX NpyAax U BoAgoxpaHunuiax AS
np. BOXP.
6

[ante onpeaeneHne «3aMKHYTOro» pe4yHoro 6accenHa, BbinMwnTe ypaBHeHue
BOAHOro 6anaHca 3aMKHYTOro pe4yHoro 6acceHa B eCTeCTBEHHbIX YCITOBUSAX U
oXapaKTepu3ymTe ero 351eMeHTbI.

«3aMKHymbIl» pe4yHolU 6acceliH — 3TO pevHou BaccenH, y KOTOporo Bodopasaenbl
MOBEPXHOCTHLIN N NOA3EMHbIX BOL COBNagatoT M NOSITOMY NOA3EMHbIA CTOK MONTHOCTbIO
dopmupyeTcsa B npegenax gaHHoro 6accenHa

To ecTb NpuTOKa NOA3EMHBIX BOA M3BHE oTcyTcTBYeT (Q o 0)
n.nosAa.

OT1TOK Nnoa3emHbIxX Bog Q N3 Taknx 6accemHoOB NPOUCXOANT NULLb Yepes 3aMblka-
o.noAas.
tOLLIMI CTBOP OCHOBHOM peKn (B BMAE Noa3eMHon coctasnswowen Q obLuero peyHo-
nosa.

ro ctoka Q)
YpaBHeHMe BOLHOrO GanaHca 3aMKHYTOrO peyHoro 6accenHa B eCTECTBEHHbIX YCIOBU-
AX MMEET BUg,

P-E-Q=AS
a npu pacyneHeHnn odLiero peyHoro ctoka Q Ha NOBEepPXHOCTHYK Q N NOA3EeMHYHO
nos.

Q COCTaBMsoLLME OHO MOXET ObITb NPeACTaBMNEHO B BUAE
noas.
P-E-Q -Q =AS
no

B. noas.
7

[HanTte onpepeneHne «BUCAYEro» pe4yHoro 6accenHa, BbiNnMLMTE ypaBHEeHUEe BOA-
Horo 6anaHca BucsiYero pe4yHoro 6accerMHa B eCTeCTBEHHbIX YCJIOBUSAX U OXapak-
TEPU3YUTE ero 3NfIeMeHTbI.

«Bucsiyuli» peqHol 6acceliH — 370 pevHon GacceyH, y KOTOpOoro Bogopasdernbl Mno-
BEPXHOCTHbIX 1 MOA3EMHbIX BOA HE COBNaaaloT.

CToK B 3aMblkaloLmMx CTBOpax aTux pek Q' BknoyaeT B cebst B OCHOBHOM I1LLIb NOBEPX-
HOCTHYIO COCTaBnstoLyo obLiero pe4Horo ctoka QHOB, T. €. 3aHWKEH Ha BENMYUHY He

[ peHMpPYeMOoro Noa3emMHoro ctoka Q
nosB.

K umcny Bucaumx peyHbix GaccemHoB OTHOCATCA 0BbIMHO BOAOCOOPBLI ManbiX pek 3a-
CYLLUNMMBbIX PaMoOHOB, OS11 KOTOPbIX XapaKTepHO rnybokoe 3aneraHMe OCHOBHbIX 0es-
HaNOpPHbIX BOOOHOCHbIX TOPU30HTOB

YpaBHeHne BoaHOro banaHca Takmx pevHbix 6accenHoB MMeeT BUg,

P-E-Q =AS

noB.
8.
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BbinuwunTe ypaBHEeHUe BOAHOro 6anaHca ropHoro negHuKa Ans KOPOTKOro UH-
TepBasia BpeMeHU U OXapaKTepusymTe ero afieMeHTbl.
YpaBHeHne BoaHOro 6anaHca ropHoOro negHuka Ansi KOpOTKOro MHTepBana BpeMeHu
(Mecsil, Ce30H U T. A.) UMeeT BUA
P +Q +AS -Q -E =AS
n.s. o

negH. MeT,naB. negH. negH.

P - KOJIM4eCTBO BblNMaBLLUNX TBEPAbIX OCaAKOB 3a paC‘-IeTHbIIZ nepmnog Ha nosepx-
negH.

HOCTb nNegHunkKa

- KOnn4ecCTBO Ibda U CHera, NoCTyrnunBLUMX Ha NOBEPXHOCTb JIEeAHUKa 3a CHeT
MeT, naB.

J1aBMH N METENIEBOIO NepeHoca cHera
AS - KONIMYECTBO Tanomn BoAbl, HOCTyHMBUJeVI K NNeQHUKY C npurieraroinx CKIiioHOB rop
n.s.

N 3amep3Luen B Tonwe cupHa
Q - OTTOK BOf, OT NeAHMKa 3a CYET pacTasiBLUErO CHEra v nbaa WU NpUToKa K HEMY TarbIX
o

BOZ C MpUNeratwLLmMx CKIOHOB rop
E - UcnapeHue ¢ NOBEPXHOCTU NeAHUKa
negH.

AS . - USMEeHeHue O6LL|,€FO 3anaca BoAdbl B JibAle N CHere ropHoro negHunka 3a pac-
negH.

cMaTpuBaeMmblii nepuoa

9.

BbinuwuTe ypaBHEeHUe BOAHOro GanaHca Ans y4acTKa pPeku U oxapakTepusynrte
ero aneMeHTblI.

YpaBHeHue BogHoro 6anaHca Ans yyacTka peku UMeeT Bug,

P +Q +Q +Q -Q +E +Q ) =AS

pycn. n.e. n.60k. n. noas. o pycn. o.nops. pycn.

pyc - OCagkKM Ha BOAOHYHO MOBEPXHOCTb peKn Ha AaHHOM y4acTke (Memay 8EePXHUM U
ycn

HUXHUM 2uOpoMempuyYecKuMU cmeopamul)
Q - NpUTOK BOAbl Ha AAHHbIN Y4ACTOK PEKUN Yepes BEePXHU rMapoOMETPUYECKUIA CTBOP
n.B.

Qn.ﬁox

BrnagawLlmx B PeKy, N CKIOHOBbLIN MOBEPXHOCTHbLIA CTOK C MeXAypedHbIX NPUOpPeXHbIX
yacTten BogocbopHoM nnowagm)

Q - NPUTOK NOA3EMHbIX BOA B PEKY HA paccMaTpyBaeMOM ee yyacTke
n. noAas.

Q - OTTOK BOAbI YEPE3 HIDKHUI TMOPOMETPUYECKNIA CTBOP PEKU
o

- bokoBou NPUTOK BOAbl B PE€KYy Ha OaHHOM €€ y4dacCTKe (CTOK BCEX MPUTOKOB,

E ., ~ cnapenue ¢ OTKPbITON U 3apOCLLUEN PACTUTENbHOCTbLID BOAHOM MOBEPXHOCTU
pycn.

peku (BKIoYas 3aTonfsieMyto BbICOKMMM BOAAMM MONMY)

Q - OTTOK BOA M3 pycrna pekn nog3eMHbIM NyTem
o.noas

AS - U3MeHeHMe 3anaca BoAbl Ha AaHHOM y4acTKe peku 3a pacyeTHbI MHTepBan
pycn.

BPEMEHM

10.

BbinuwmnTte ypaBHeHMe n3MmeHeHusi ucnapeHmsa AEx n oxapakrepusynre ero ane-
MEeHTbI.

YpaBHEHNE U3MeHeHUsI ucrnapeHus AEX M. 6. B Buge

AEX=AE + AE + AE + AE + AE + AE - AE

a.n. op 0C.CX. BACH. BAXP. np. pycn.
30ecb AE — usmeHeHusi ucnapeHusi:

AEa”1 — ¢ GacceliHa B pesynsraTe arponiecoMenmopaTUBHbIX MEepPONpPUsTUIA

AEO- - n3-3a OPOLLUEHUS 3aCYLUIMBbLIX TEPPUTOPUN

AEOZ o~ V13-33 perynnpoBaHuns BOOHOTO PeX1Ma NOoYBOTPYHTOB Ha OCYLLIEHHBIX 3eMIsX
unu GonoTax
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AE = AE + AE + AE + AE - npu BOAOCHAGXEHUN MPOMbILLNEHHbIX
BAOCH. npom. T.9H. rop. cen

I'Ipeﬂ,l'lpI/IFITVIIZ, TENnJ10BbIX 3ﬂeKTpOCTaHLlMﬁ, HaceneHna ropogoB 1N CeribCKUX HacesleH-

HbIX MYHKTOB

AE = AE
3a

BAXP T.
TENbHOro McnapeHus Npy 3aTonsieHnn n NOATONNEHNN 3eMerb
AE o n3-3a co3gaHus npyaos

np.

+ AE o — N3 3a COOpPYXEeHUd BOOOXpaHUINULL B pe3dynbrate OONOoSfHN-
noa.

AE — N3-3a YMEHbLUEHUNA NCnapeHuna c pycen un NONM HUXe BOAOXpaHUNULy, perynun-
pycn.

PYIOLLMX CTOK, U MECT OTbEMA PEYHbIX BOA, HA Nepebpocku 1 apyrue Hyxapl

11.

BbinuwunTte ypaBHeHMe naMeHeHUs1 6accemHOBLIX 3anacoB BoAbl ASy M oxapak-
TEPU3YUTE ero 3afieMeHThbI.

YpaBHeHMe n3mMeHeHus 6acceliHoebIx 3anacoe e00bl ASX M. 6. B BUae

AS = AS‘|+ASJ1 +AS -AS

X 6ep. oc.cpab.
3aecb AS U3aMeHeHUA 6acceMHOBbLIX 3anacoB BoAbl B pe3ynbrare:

AS - aKKyMynsiuum B Yallle BogoxpaHunuLla
y
AS — aKKyMynsiuuy B Noke BOAOXpaHUNuLLa
n.
AS_  — aKkymynsuun B GeperoBor 30He BoAOXpaHWUMLLA
ep.

oc.cpa6 - YMEHbLLUEHNA CyMMapHbIX 3arnacoB BOAbl B BacceliHe B pesyrnbraTte Cpa6OTK|/1

BEKOBbIX 3anacoB 60MOTHbIX U FPYHTOBbLIX BOA, NPU OCYLLEHWM
12.
Onpegenurte NOHATUA «OeTaNbHOIrO» U «NPUGNMXKEeHHOro» BOAHOro 6anaHca.

» [eTanbHble kaneHaapHble BoAHble 6anaHckl n 6anaHchl 3a gasbl rmgponornye-
CKOro pexuma (nonosogbe, NaBOOKW, MEXEeHb) COCTaBnalTCs Ans Haumbonee
MOSTHO OCBELLEHHbIX rTMAPOMETEOPOSIONMYECKMMIN HABNOAEHUAMN CpeaHMX, Ma-
NbIX N HEKOTOPbIX GONbLUNX PeydHbIX BOOAOCOOPOB, PACMONOXKEHHbIX B pPasHbiX
NPUPOLHbIX 30HaX

» [NpubnmxkeHHble KaneHaapHble BoAHble BanaHCbl paccYnTbIBAOTCA 3a Mecsubl,
CE30HbI 1 roapbl, Kak NnpaBmno, Ansa sogocbopos 6onbLunx pek - MpToiwa un gap.

13.
BbinuwnTe «aetanbHoe» ypaBHeHUe BOQHOro 6anaHca gna pevyHoro 6accenHa u
OoXapaKkTepu3ymTe ero 35IeMeHTbI.

- Q —E =

P+ Qneper. n * Qc6p - Qnoe - Qnoda. - Q3a6. nepe6p.o
AS +AS +AS +AS_ +AS + AM + AG *n
03. eaxp. 6oJ1. pycii.

CH.J/1e0H.

- aTMOCcdepHble ocagku
nepebp.n nepebpocka Boabl U3 Apyrux 6accenHoB
o5, ~ BOABI, MOCTYNaloLLMeE B PeKy NOCTe XO3ANCTBEHHOTO UCMOMNb30BaHNS

noe NOBEPXHOCTHaA CoCTaBALWAaA pe4HOro CToka B 3aMblKaloLLeEM CTBOPE peKn

0d3 nog3emMHas coctaBnAaroLlLlada pe4Horo Ctoka B 3amMbikakoLlemM CTBope

s 3ab0p BOObl M3 PEKM HA XO3ANCTBEHHbIE HYX/bl

O 000007

nepetp.0 nepebpocka (oTBefgeHne) Boabl B Apyrne 6accenHbl

E - cymmapHoe ncnapenue (n KoHageHcauus)

ASCH!‘Ie@H - N3MEHEHMS 3anacoB BOAbl B CHere, neasiHom KOpKe, Hanegax, negHuKax um

Ap.
ASos - U3AMEHeHMe 3anaca BoAbl B 03epax

AS 5o, — TOXKE B BOLOXPAHUNMLLAX 1 NPYyAax

80xp.
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AS_ - Toxe B bonotax
bon

AS - TOXXe B PYyC/OBOM CeTU
pycii.

AM - n3ameHeHue Bnarosanacos B 30He adpauun bacceriHa
AG - nameHeHue 3anaca Bofbl B APEHNPYEMbIX PEKON BOOOHOCHbIX Crosix baccenHa

N - OCTaTOYHbIN YflEeH MMM «HEBSA3Ka» BOAHOro GanaHca, BKMA4Yawwas HeyYTeHHble
anemeHTbl 6anaHca (Hanpumep, «ropU3oHTasbHbIE» OCaOKW, U3BMEHEHUEe 3anacoB BoAbl
B Buomacce 1 T. A.) U NOrPeLLHOCTN Y4NTbIBAEMbIX 3aneMeHToB 6anaHca.

14.

BbinnwuTe «MpunbnuxeHHoe» ypaBHeHMe BOAHOro 6anaHca ansa pe4vHoro 6ac-
CelHa U oxapaKkTepusymTe ero 35IeMeHTblI.

P+0Q +Q -0Q0-Q -0 —~E-AS - AS_ - AS

nepe6p. n c6p 3a6. nepeb6p.o CH.J/1€0H.

= AM+AG+AS #n
no3a.,pycn.,n pyc”.

Q - obwwuin CTOK B 3aMblKatoLLLeM CTBOPE peku
- U3MEHEeHWe 3anacoB BOAbl B MOYBOrPYyHTaX 30H aspauum U HacbILLEHUS

- AS =
8axp. 6on

no30.,pycn.,n
GaccenHa, B pyCcrioBOM CETU, a TaKKe OpYrne HeyYTEeHHbIE 3rieMeHTbl BOAHOro GanaHca
N NOrpeLLUHOCTN onpeaeneHns y4nTbiBaeMblX COCTaBAOLLNX
» [lpunHuMnuanbHoe pasnuune Mexay ypaBHEHUSAMW COCTOUT B TOM, YTO B «Ae-
TanbHOM» ypaBHeHun coctasnsowmne AM, AG un ASpycn onpenensarTca He3aBu-

CMMbIM nyTem (N0 AaHHbIM (PaKTUYECKUX U3MEPEHUI BIAXXHOCTU MOYBOIPYHTOB,
YPOBHEN FPYHTOBbLIX BOA, YPOBHEN U PacXOAOB BOAbl B pekax), a BO BTOPOM -
paccyYnTbIBaAOTCA CyMMapHO METOAOM BOOHOro GanaHca (COBMECTHO C HEBSA3KOW
n .

15.

OnpeaeneHne atmoccepHbIX 0CaAKoB B ypaBHEHUU BOAHOro 6anaHca Ansa peuy-

Horo 6accemHa.

» ATMocoepHble ocagku P onpegensatoTcs no gaHHbIM UX n3amepeHun Hanbosnee
pacnpoCTpPaHEeHHbIMN Ha CETM CTaHUMA U MNOCTOB Ocagkomepamu TpeTbsakoBa U
apyrumn npnbopamu: nnosuorpadamm, ocagkomepamu MN-3000 n MAN-500,
CYMMapHbIMX OCagKoMepamu

» Ocapgku, M3MepeHHble ocagkomepamu TpeTbsikoBa Po, NUCNPaBnslTCA NyTem

BBeOEHNA TpeX NonpaBoK:
P=P +AP  +AP +AP
o .

cmMmad. eem. ucr.
P — ocagku, nasmepeHHble 0cagkoMeTopoM TpeTbsaKkoBa
(o]

APC _,— NOMpaBKa Ha CMaunBaH1e 0CaaKoMEPHOTo Beapa

mMady

AP —nonpaBka Ha Heoy4eT 0caaKkoB Nnof BNUsSHUEM BETpa
eem

AP —nonpaska Ha NoTepun Ha ucnapeHue
ucri.

16.
OueHKa cyMMapHOro ucnapeHus B ypaBHeHMU BOAHOro 6anaHca Ans pe4yHoro
6accenHa.
» CyLLecTBYIOT pasnunyHble MeToadbl U Npnbopbl ANs N3MEpPeHUs ncnapeHus (nnsu-
METpbI, UCNApUTENM 1 T. 4.) U pacyeTa ucnapeHus
» B 6onblUMHCTBE Cry4YaeB nMetowencs nHpopmaumm bbiBaeT HEAOCTAaTOYHO AN
HaOEeXXHON OLEHKN UCMapeHus C y4aCTKOB Kadoro Buaa naHawadpta, nosatomy
OHO onpeaensieTcs pacyeTHbIM NyTeM B LIENOM Ansl BCero pe4yHoro Bogocbopa
> Tlpn pacyeTtax CyMMapHOro UCNapeHns 3a KOPOTKME UHTepBarnbl BPEMEHU (Me-
csl, Aekada, CYTKM) MOryT ObiTb MCMONb30BaHbl METOAbl BOOHOMO M TEMSIOBOrO
6anaHca, TypbyneHTHoM anddy3nmn (asapogmHammyeckmin), 0600LLEHHbI KOMBK-
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HVIpOBaHHbIl7I MeTOo[ (Ha OCHOBE YypaBHEHUA TEenJ1oBoro ©anaHca u ypaBHeHVIVI
Typ6yﬂeHTHOFO nepeHoca Ternna n BJ'IaFM) nap.
B NpakTnuKke COoCTaBJ/iIieHNA TeKylnX BOAHbIX ©anaHcoB pe4HbIX BO,EI,OCﬁOpOB
HanbonbLlee pacnpocTtpaHeHune nonyynsin pac4HeTHble MeTobl
B cooTtBeTcTBUM ¢ MeToaoM KOHCTaHTUHOBA, MeCsYHble N AeKaaHble 3Ha4YeHUs
ncnapeHmnd ¢ NnoBepxHOCTU CyLllun onpenenarTcAd no cbopmyne

E =E’ n

c.co6. c.co6.

- cpefHAA CyTO4YHaA MHTEHCUBHOCTb UCMapeHnda B JaHHOM pac4eTHOM nepuoae -

aekage, mecsile, Mm/cyT

N - KONMMYecTBO CYTOK B pac4eTHOM nepuoae (aekaga, Mecsiy,).

BenunuuHa E’ 5 ornpeaenaetca no Tabnuuam B 3aBMCMMOCTU OT WUCMPaBIEHHbIX 3Ha-
Cc.co

YeHun TemnepaTypbl T 1 abCOMNTHOM BNaXXHOCTW BO3ayxa - €

17.

OueHka 3anacoB BoAbl B CHere, Haneasx, neaHuKax u CHeXXHMUKax.

>

18.

YyeT M3MeHeHur 3anacoB BoAbl B Haneasx, NeaHnKax u CHeXHuKax AS 5
Halrsl..J1eOH.

NPOn3BOANTCS 0BObIYHO NULLL NPU cheuunarnbHbIX UCCNEAOBaHUSIX, a OLEeHKa n3-
MEHEHWIA 3anacoB BoAbl B CE30HHOM CHEXHOM MOKpoBe AS — MpPOM3BOAUTCS Mpu
CH.

pacyeTax Bcex BMAOB BOAHbIX BanaHCoB peyHbix 6accenHoB

Ha crtaHumsx n nocrax B 3UMMHEe-BECEHHWUA Mepuod MPOBOAATCA MapLUpPYTHO-
nangwadgTHble CHEeromepHble CbeMKM Ha 3apaHee BblOpaHHbIX MOCTOSIHHbIX
NeCHbIX 1 NOMNEBbLIX MapLUpyTax, a TaKkke B OBPaXXHO-Oano4Hom cetu

OTN U3MepPeHUs NO3BONSAIT OLEHUTb 3anackbl BOAbl B CHEXHOM MOKpoBe (M ne-
ASHOWM KOPKE) Ha MepeyYnCcneHHbIX Bugax naHawadTta B QHUM U3MEPEHUA U pac-
cYMTaTb UX UBMEHEHUS 3a MeCSL, U CE30H

CpegHue no nnowagn 3HadeHnsa cHerosanacoB M UX U3MEHEHUN AN O4HOPOa-
HbIX B (bn3nKo-réorpacpnyeckomMm OTHOLLEHUN PEYHbIX BOOOCOOPOB M UX YacTen
onpegensalTcs METOAOM CpedHero B3BELUEHHOro C y4EeTOM pasnuyus B CHerosa-
nacax Ha pasHbIX BUAax naHgwadra u 3aHMMaeMblX UMK nnoLanen

OueHka 3anacoB BoAbl B 03epax, BOAOXpaHUNuULax v npyaax.

>

19.

3anacbl Boabl B 03epax AS , BogoxpaHunuuax AS n npygax AS  oOueHu-
03 eoxp. np.

BalOTCHA MO AaHHbIM YPOBEHHbIX HabniogeHun U KpUBbIM 3aBUCMMOCTU 06bEMOB
Boabl V oT ypoeHsa V = f(h)

M3meHeHne 3anaca Bogbl B BOAOEME OLEHMBAaeTCA Mo pasHocTM obbemoB B
KOHLIe 1N Havarne pacyeTHOro nepuoaa

B uernom ans peyHoro Bogocbopa nameHeHne 3anacoB BOAbl BbIMUCIISAETCH Kak
CyMMa M3MeHeHun 06beMOB BOAbl BO BCEX YYMTbIBAEMbIX O3epax U BOOOXPaHU-
nmwax

Ana HeusyyeHHbIX 03ep, BOOOXPaHUNULL, W MPYAOB pacyeTbl MOryT MPOU3BO-
ANTbCA NPUBAMXEHHO Ha OCHOBaHUWM AaHHbIX U3YYeHHbIX BOAOEMOB, NpUHUMae-
MbIX B KQ4ecTBe aHanoros

OueHKa 3anacoB BoAbl B PyCIIOBOW CETM.

>

>

MN3meHeHus 3anacoB BoAbl B PyCrioBOM CeTM AS  y4uTbIBAKOTCH NULWb AN ne-
pycn

punogos nogbema u crnaga nosioBoabA
O6bem BOabl B pycn080|7| CeTn noacymnTbiBaeTCd pa3geribHO B 3aBMCUMMOCTU OT
BEeINMN4YNHbI PEKN
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OO6bembl BoAbl B PyCriOBON ceTn 60sbwux pek B 00LEM cryyae paccymTbiBa-
IOTCA Kak NpoOM3BEeAEHVWE CpedHero Ha pacyeTHOM y4vacTKe pacxoda BoAbl Ha
cpeaHee Bpemsi goberaHus

OueHka 3anacoB BoAbl 8 cpedHel u MesiKol pycsioeoli cemu Npon3BOANTCH
CyMMapHoO o amnupuyeckon opmyne P. A. HeXnxoBcKoro mno gaHHbIM O 3Ha-
YeHUn cpefHero Moayns CToka B GacceriHe, cpegHEMY 3HAYEeHU0 CKOPOCTU Te-
YeHUs 1 pagy SMNUPUYECKUX NapamMeTpoB

M3meHeHne obuiero 3anaca BOAbl B PYCrOBOM CETUM 3a PacYETHbIN nepuog
onpeaensieTcst N0 pasHOCTU ero 3Ha4eHNn Ha KOHeL, M Hayano nepuoaa

YyeT 3anacoB BOAbl B MUKPOMOHMXXEHNAX HA MOBEPXHOCTM Bogocbopa npu pac-
yeTax TEKyLMUX BOAHbIX BanaHCOB He NPOU3BOANTCS, 3a UCKITIOYEHMEM CIy4aeB,
Korga 3To HeobxoaMmo Ans cneumanbHbIX UCCIeaoBaTeNbCKUX Lienen

OueHka 3anacoB BoAbl B MOYBOrPyHTaxX 30HbI aapauum pevyHoro 6accenHa.

21.

>

3anacbl BOAbl B MOYBOrpyHTax 30HblI aspaumm AM onpegensieTcs no AaHHbIM
HabnoaeH 3a BNaXXHOCTbIO BEPXHETO METPOBOIO CroOs NOYBOIPYHTOB Ha arpo-
METEOPOSIOrMYECKNX CTaHLUMSAX, a Takke Ha BOAHOBANaHCOBbIX CTAHLUMAX U MyHK-
Tax OrMOpPHOM 1 MaccoBOW arpoBogHObGanaHCcCoBOW ceTu

3anacbl Bnarm B 30HE aspauumn HMWXKe BEPXHEro MEeTPOBOro Cros NOYBOrPyHTOB
00bI4HO HE M3MepAKTCA

BnaxHocTb No4Bbl HA arPOMETEOPONONMYECKNX CTAHUUAX N3MEPSIETCS Ha yyacT-
Kax, 3aHATbIX Nog onpeaeneHHbIMN CeNbCKOXO3NCTBEHHBIMW KynbTypamu

Mpwn coctaBneHnn TekyLwmx BOAHbIX GanaHCoB cpeaHee B3BELUEHHOE 3HA4YeHue
BMnaro3anacoB 1 UX U3MEHEHMWI onpeaenseTcsi C y4eTOM pasfmyuns BO BNaXKHOCTU
NMOYBOrPYHTOB TONMbKO ANSA fieca, nyra U CenbCKOXO3ANCTBEHHbLIX yroaun (Kak
cpeaHee apudMeTMYeCcKoe N3 AaHHbIX AN1S BCeX Mornen)

OueHka 3anacoB noAa3eMHbIX BOA, pe4vHoro bacceunHa.

22.

>

>

M3meHeHunst 3anacoB noa3emMHbIX Bog AG onpenensitoTca no AaHHbIM YPOBEHHbIX
HabnogeHnn h B rmaporeonormyecknx CKBaXKMHax 1 3HadyeHmsmM KoaddLnMeHToB
BOZ0OOTAAYM H, v K03 PMUMEHTOB HEAOCTaTKa HaCbILWEHUS M,

[lns ogHopoaHbIX YacTen BogocGopa 3TU U3MEHEHUSI MPU MOHWKEHUN YPOBHS
FPYHTOBbIX BOZ, paccyMTbiBalOTCSA No oopmyrie

AG = M, Ah
Mpwn NoBbILWEHNN YPOBHA NOA3EMHbIX BOA - N0 dhopMyne
AG = pzAh

B npaktuke BogHoGanaHCOBLIX pacyeToB OObIMHO MCMOMb3YyTCA NpeaernbHble
3Ha4YeHUs1 ykasaHHbIX KO3(pPULNEHTOB M = M, = M= const, koTopble npuonu-

)XEHHO MPUHMMAIOTCS PaBHLIMU PA3HOCTU MOMTHOW U HaUMEHbLUEV BMaroeMKOCTH
MOYBOrpPyHTOB

MpenenbHble 3HaYeHUs KOapPULMEHTOB BOAOOTAAYM (MMM HegocTaTKa Hachbl-
LLeHMS1) ANs OCHOBHbIX BUAOB IPYHTOB NPUBOAATCS B CNPpaBOYHUKAX.

HeBsA3ka BogHoro 6anaHca gns pe4yHoro 6accemHa.

>

OcTaTouHbIN YneH demasibHO20 ypaBHEHMSI BOAHOMO GanaHca n BKIOYaeT Ta-
Kne HeydYTeHHble arieMeHTbl 6anaHca, Kak:

«FOPU30HTarbHbIE» OCaAKU

M3MeHeHue 3anacos Boabl B Guomacce

B MUKPO-MOHMKEHNSIX HA NOBEPXHOCTU Bogocbopa

B NMOYBOrPYHTax 30HbI adpaLmmn HUKe BEePXHEro MeTpOBOroO CINosi U T. 4.
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a Takke NorpeLlHoCTM Npy onpeaeneHnn anemeHTos banaHca

» BenuuuHa n pasnnyHa angd pedHbiX baccelHoB pa3HblX NpuUpoaHbIX 30H, HEOOUN-

HaKoBbIX MO pa3Mepam, CTeNeHW U HaAeXHOCTU MMOPOMETEeOopPOSIOrMYECKON U
rMAPOreonorMyeckon nHpopmaumm

3HayeHMs n Anst OQHOro M TOrO XXe peyHoro GacceriHa HEOOQUHAKOBbLI ANs pas-
HbIX MECSILEEB, CE30HOB U NET; C YBENMYEHMEM pacyeTHOro MHTepBana, BpEMEHU
OHW, KaK NpaBuso, yMeHbLLaTCS

BbinuwmnTte BoAHLIN 6anaHc BOAOXpaHUULLA U OXapaKTepu3ynuTe ero afeMeHTbl.
» BogHble GanaHcbl BOAOXPaHWMNLL, COCTaBMSOTCA 3a AeKaaHbIA, MECAYHbIA U TO-

24,

Jale]=le]7] MHTEpBalibl BpeMeHU N MMeroT BUA:

Qu* Qoo * Quey P (Q,*Q_+Q  +E )=

n.noas. 3a6. BOXP.

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

BAXP.
Q — NpUTOK B BOOOXPaHUNULLE NOBEPXHOCTHbIX (PEYHbIX) BOA
n

Q — MPUTOK NoA3EeMHbIX BOA, HE APEeHNPYyEeMbIX peKaMin
n.noas
Q

5, ~ BO3BPaTHbIE (cbpocHble) BoAbl, T. €. BOAbl, HENOCPEACTBEHHO NOCTYyNato-
cop

lWme B BoAoXpaHumnuile (MUHYSI PEKU, CTOK KOTOPbIX YYUTbIBAETCSl 3MEMEHTOM
Q ) nocne Mcnonb3oBaHUS Ha OPOLLEHNE 3eMerb, BOAOCHaOXeHNe HaceneHHbIX
n

MYHKTOB U T. Q.

P - ocagku, BbinagatoLme Ha 3epkano BogoxpaHunmwa

Q - BOAbl M3 BOAOXpaHMIULLA Yepe3 COOPYXEHUs 3aMblKatollero rmapoyana
o

(TypbuHbI, BOAOCNMBHbBIE OTBEPCTUS, LWMHO3bI, pbidoxoabl, 6peBHOCNYCKU, neao-

cbpocsbl, a Takke NoTepu BoAbl Ha YTEYKY N (PuUnbTpaLmio Yepes 3TN COOPYKEHNS)

Q o OTTOK BOAbl NoA3eMHbIM nyTeM (ouneTpauns) Yyepes bopTa n noxe Bogo-
rp.

XpaHunuwa B HWxHUn 6eed MNIC (B 06Xx0a COOPYKEHMI 3aMblKatoLLero rmapoys-
na)
Q o 3abop BoAbl M3 BoAOXpaHUNULLA Ha OpoLLeHne, BOAOCHabxXeHne n T. A.

3

E - UcnapeHue ¢ 3epkana BogoxpaHunuiia
BAXP.

AS 0 — M3MEeHeHMe 3anaca BoAdbl B Yalle BOOOXpaHUIULLA 3a pacquHbuZ NH-
BAXP.

TepBalJli BpeMeHun

AS — U3MeHeHVe 3anaca BoAbl B YCTbEBOW YacTu pycen OCHOBHbIX Bragato-
pycn.

LWMX B BOOOXpaHMNMLLE pek (B 30HE BNUSHWUS nognopa HMKe 3amblKatowmx rma-
POMETPUYECKMX CTBOPOB)

AG - BogoOBMeH c rpyHTamu fioxa n 6eperos BogoxpaHunuiia

ASCH - NI3MEHEHME 3anaca BOAbl B BOAOXPaAHUNULLE 3a CHET oceaHus Ha beperax

3umon (nNpu cpaboTke) 1 BCMSbIBaHWUS BECHOW (MPU HaMOMHEHUN BOLOXPaHWUNU-
La) NbAa 1 NOKPbIBAKOLLIEro ero cHera
n - HeBsA3Ka BogHOro 6anaHca

BbinuwunTte BOAHLIN 6anaHc o3ep U oOXapakTepU3ynuTe ero 3NeMeHTbI.
» YpaBHeHue BogHOro 6anaHca NpoOTOYHbIX 03ep MMeeT BUg,

Qn + Q * Q3a6. +P- (Qo * Qrp. * Qc6p. * Eos.) = ASo:s. + AG. x n

n.nopgs.

> B oTnnume ot ypaBHeHUs BogHoro 6anaHca Ans BOAOXpaHWUMMLLE B 3TOM ypaB-

HEHWUW OTCYTCTBYIOT COCTaBnsitoLne AS M AS , 3Ha4YeHUsi KOTOpbIX AJ1S 03ep
pycn. CH

BECbMa marnbl
Qo - XapaKkTepuayeTt OTTOK 13 03epa NOBEPXHOCTHbIX (PEYHbIX) BOS,
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Q — OTTOK MoA3eMHbIX Bof 3a npedenbl 6acceiHa o3epa
p

OcmarnbHble 0603Ha4YeHUs - NMpexHue (¢ mou nuuwb pasHuuyed, Ymo omHOCamMcs
K 03epy, a He K sodoxpaHunuwy)

» YpaBHeHMe BogHOro 6anaHca 6eccTouHbIX 03ep OTNMYaeTcs OT obLero ypaBHe-
HWMsi BOQHOro GanaHca Ans o3ep Nulb OTCYTCTBMEM 3reMeHTa Qo (noBepxHoCT-

HOIo CTOKa 13 osepa) n UMeetT Bng
Qn * Qn.no.qs. * Q3a6. +P- (Qrp. * Qc6p. * Eos.) - ASos. + AG. x n
25.
BbinnwuTte ypaBHeHue 06u.|,ero BOOHOIO 6anaHca MeJimopupyemMbixX 3emMerib U
oxapaKTepusyﬁTe ero 3f1eMeHTbI.

> ypaBHeHI/Ie O6I.Ll,eFO BOAHOIoO OanaHca cocTtaBnsieTcs an4a cnod no4dBbl OT MO-

BEPXHOCTM [0 NepBoro Bogoynopa

P+Q +#l +| +Q +Q +Q -Q -Q -Q -E
n.op. M.KaH. X.KaH. n.noe. n.sp. n.noye. o.noe. 0.2p. o.novye.
-E -E -Q =AS+Q #n
KaH. 0. c6p. ed.
P+Q +Q +Q -Q -Q -Q -Q -E-E -E_ = AS
n.nos. n.zp. n.noye. o.nos. ap. 0.2p. o.noye KaH. a.
+Q_ N
ed.

rae AS =AS + AS
noas. no
AS 0 AM + AG

no

8.

AS =AS +AS + AS + AS
noes. CH. MOH. 6o1. np.

YpaesHeHuUs eblle, a makxXe rnpueoOUMbIe HUXe ypasHeHUs cripagedsniusbl Osis
CerbCKOX035UCMBEHHOR20 10115, Maccusa U Menuopupyemol cucmemsi.
P - aTmocepHble ocagku, BbinagarLime Ha pacdeTHyo nnowanb

Q op’ Qpo - noga4va u c6poc OPOCUTENBHbLIX BOA, TOBEPXHOCMHBIM NYTEM
n. .

I N - (oUNLTPALMOHHBbIE MOTEPU U3 MarncTparbHbIX U XO3SWCTBEHHbIX Ka-
M.KaH. X.KaH.

HaJoB, Nnoctynarwwne B Buage AOMNMOJIHUTENIbHOIO yBrnaXXHeHA Ha I/I3y‘-laeMbIl7I Mac-

cuB
, , - MPUTOK MOBEPXHOCTHBIX, MPYHTOBbLIX U BHYTPUMNOYBEHHbIX
QI'I.I'IOG. Qn.ep. QH.I'IO'-IG. p p py y p
BOA
, , - CTOK (OTTOK) MOBEPXHOCTHbIX, FPYHTOBbLIX U BHYTPUMNOYBEH-
QO.I'IOG. Qo.ap. QO.I'IO'-IG. ( ) p py y p

HbiX Bod. OTTOK rPYHTOBLIX BOA paccYMTbiBaeTCsl B Croe OT Bodoynopa Ao rnyou-
Hbl 3anoXxeHusi apeH. [ns pedHbix Menuopupyembix BogocbopoB, roe noBepx-

HOCTHbIN M MOA3EMHbIA BOAOpAa3denibl coBnagaroT, anemeHTammn Q oa Q pm
n.n . n.ep.

Q MO>XHO NpeHebpeyb

n.noye.
E - cymmapHoe ucnapeHue, Bknovatwee B ceba dusmnyeckoe (HENPOAYKTUBHOE)
ncnapeHne ¢ NoYBbl M NPOAYKTUBHOE MCNAapeHne - TpaHCnMpaumio Bnarm pacTeHu-
amu. NocnegHee, Kak NpaBuo, onpeaenseTcs NyTem Bbl4MTaHUA HENPOAYKTUBHO-
ro CNapeHusi U3 CyMMapHoro.

E . E, .- vcnapeHue c BOAHOW MOBEPXHOCTW KaHaroB M C NOBEPXHOCTU Kanenb
KaH. .

npu opolwleHun aoxaesaHuem. MNpeHebperatb YreHOM E, NP¥ LIMPOKOM MCTOb-

30BaHUKM aTOro cnocoba nonmea Hesnb3s, MOCKONbKY NOTEPU CNOS 40XOA Ha ucna-
peHue B 3aBUCMMOCTU OT TemnepaTtypbl, BNaXXHOCTU BO3[dyXa M CKOPOCTU BeTpa
moryT konebatbca ot 10 go 25—30 % Bogonogayn

Qap - CTOK FPYHTOBbIX BOf, MO ApeHaM, ChopMUPOBaBLUMNCA 3a CYET UHUNLTpa-

LUMOHHOIO NTaHnAa nx aTMOCCbeprIMI/I ocagkKkamMu.
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AS - pasHOCTb MeXay CyMMaMu NPUXOAHbIX U PaCXOAHbIX 3NIEMEHTOB ypaBHEHUS
BOOHOro GanaHca, xapaktepuayioLlass cobon UaMeHeHne (akKymynsauuwo nnm cpa-
60TKy) 3anacos Bnaru

AM - 3anachbl BNnarv B 30He aspawumm

AG - 3anacbl Bnarv B rpyHTOBbIX BOAax

ASCH,- 3anachbl Brnaru B cHere

AS - 3anachbl Bfiarn B NOHMXeHnAx
MOoH.

AS6 - 3anachbl Brnarn Ha nepeysJiaXXHEeHHbIX U 3a00M04Y€HHbIX ydacTKax
o1.

AS , - 3anacbl Bnarn B npygax n BogoxpaHunuiiax
np.

Q o BOOOOOMEH BEPXHErO BOAOHOCHOIO CIOS C HUXKENeXaLlmm

ea.
n - HeBsi3ka BogHOro GanaHca, BKMYalwLLas HeyYTeHHblE 3nemMeHTbl GanaHca u
NOrpeLLIHOCTN U3MEpPEHNsI NepPeYMCEHHbIX cocTaBnsalwmx. K yncny HeyyTeHHbIX
3MNEeMEeHTOB MOryT ObITb OTHECEHbl, HanpuMep, U3MEHEHUE Crosi 3aTOMNMNEHUS Ha
PUCOBLIX YEKaX, OTKauka M3 CKBaXXWH BEPTUKaIbHOIO ApeHaxa U T.A.

AM, AS ,AS ,AS_, AS — N3MEHeHUs Braro3anacoB, KOTOpble BblYUCA-
CH. nos. 6o1. MOH.

IOTCHA MO Pa3HOCTU UX 3HAYEHUM Ha KOHeLl M Hayano BbIOpaHHOro pacyeTHOro WH-
TepBara BpeMeHM.

AG = gAh — n3mMeHeHus1 3anacoB rPyHTOBbIX BOA

rae M - KoapdurumMeHT BogooTaayn (Mpy onyckaHM YpoBHSA) UM HacbILWeHUs (npu
ero nogbeme), nmerwmn Takke 6onee obuiee HasBaHue - KOIGPPUUNEHT rpaBu-
TauMOHHOW eMKOCTM nnacTa

Ah - pa3HOCTb YPOBHEN MPYHTOBbLIX BOA NpeablayLuiero hHaq n nocnegyoLero hmH

N3MepeHui.

BbinuwunTe ypaBHEHUe BOAHOro 6anaHca 30Hbl a3pauun MenmopupyemMbix 3e-
Mernb M OXapaKTepusymuTe ero 3fieMeHTbl.

27.

» 30Ha as3payuu - BEPXHASA 30HA 3eMHOM OBONOYKN, MEXay AHEBHOW MOBEPXHO-
CTbHO 1 MOBEPXHOCTLIO MPYHTOBbLIX BOS,
» YpaBHeHue BogHoro 6anaHca 30HblI aspaumm UMeeT Bug

P + + | + | + + + - - -E -
Qn.op. M.KaH. X.KaH. Qn.noe. Qn.noqe. Qeocx. 2p.. Qo.noe. Qo.noue.

E —-E. -1 -Q_ =AM+AS +AS +AS_ +AS #p
KaH. a. ep. c6p. noH CH 6o np

Q - pacxon rpyHToBbIX BOA4 B 30HY aspaunn nnmn KannnnapHoe noanntbliBaHne
socx. 2p.

30HbI aspauun (B nutepaType CyLLeCcTBYET He BMOMHE CTPOrUiA CUHOHMM 3TOrO Mo-
HATUS — MCNapeHne ¢ NOBEPXHOCTUN FPYHTOBLIX BOA)

| - mononHeHWe 3anacoB rPYHTOBbIX BOA 3a CYET MHUNbLTpaUmUM aTMocdepHbIX
2p.

OCagKoB 1 NONnMBHbIX BO, (I/IH(*)I/IJ'IpraLlI/IOHHOG nMTaHne rpyHToOBbIX BO,EI,).

onemeHTbl Q nl  XxapakTepusyloT BepTuKanbHbIA BnaroobmMeH B 30He aspa-
8ocx. 2p. 2p.
umn

OcmarnbHble 0603Ha4YeHUs NpexHuUe cMm. acce 25.

OxapakTtepusynTe nogady u copoc NnoBepXHOCTHbLIX BOO MeNMopupyeMbIX 3e-
Menb.

» O6BbLekmbl U3MepPeHUss CMOKa - PeKu (KaK MCTOYHUK OopoLleHnAa n sogonpuem-
HVIK), opocuTesibHble KaHarbl (MaFVICTpaJ'IbeIe, MEXXO3ANCTBEHHbIE, BHYTPUXO-
35IMCTBEHHbIE, BpeMeHHbIe), KONnNekTopbl, 1 T.A4.



>

28.
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YUnTbIBaETCSA Kak NMOBEPXHOCTHbIA, TaK U KONSIEKTOPHO-APEHAXHbIA CTOK C Me-
NNOPUPOBAHHbIX CEJTbCKOXO3SAMCTBEHHbIX MOMEN, MacCUBOB U €CTECTBEHHbIX Yro-
ann

CTOK KONMEeKTOPHO-APEHaXHbIX BOA YYMTLIBAETCA Ha 3aMblKaloeM U Ha TpaH-
3UTHbIX CTBOpax

CpencTtea n3aMepeHust CToka HasHavaloTCsl B 3aBUCMMOCTM OT pacxoda U pexu-
Ma BOAOTOKa, cnocoba U TEXHWKWU nonvea unu ocyleHna. MoryT npuMeHsaTbes
ANCTaHUMOHHbIe ycTponcTea 'P-70, TOHKOCTEHHbIE BOOOCNUBI

O6bem BOAbl, NOAAHHOW OOXAEBanbHbIMW MalLMHAMK, MOXET YYUTbIBATbCS
rMopoMeTpU4ecKnum nyTem

OnuwnTe NOHATUA NOSIMBHON U OPOCUTENIbHON HOPM.

>

>
>
>

29.

lMonuBHaa Hopma - o6bem BoAbl, M3PACXOA0BAHHBLIN Ha OOWH MOMNB U OTHECEH-
HbIV K NonnBaeMom nrowiaam

MonuBHaa Hopma AnA Kpyra BbIMUCASETCH Kak cpegHee apudMeTnyeckoe w3
BCEX paCHETHbIX 3HA4YeHUN (Mo paauycy Kpyra)

OpocuTenbHasi Hopma - Cymma MorMBHBIX HOPM 3a Nepuoj BereTaunm

ans 3epH033b|x KynsTyp MofnvBHas HOpMa MOXeT KOJ'Ie6a3TbCFI B rnpegernax ot 2

A0 4 TbiC. M /ra, KOPMOBLIX U TeXHU4Yecknx 6 - 10 Teic. m /ra, puca 20—40 TbiC.
3

M /ra
Ha opolwaembix nonax n maccusax LleHTpanbHon A3nn, NoABEPXKEHHbIX 3aco-
NEeHuI0, B HEBEreTauuoHHbIN Nepuog NpoBoaATCS Nepuoanyeckne npoMbIBKA 30-
3

Hbl aspaunn. Hopmbl npombiBkM gocturatoT 10 Thic. M /ra.

OueHKa CcTOoKa C CeflbCKOXO03IMCTBEHHbIX MOJewn.

>

30.

Mpn OTCYTCTBMM U3MEPEHNIN BECEHHUIN N OOXOEBOW CTOK C OpoLlaeMblX nonen u
MacCCMBOB OnpeaenseTcs pac4eTHbIM METOA0M Nno doopmyne:

Qonon=P 1= (5" | = 8Suan

Q - CTOK C CENbCKOXO3ANCTBEHHbIX MOMen
0.MnoB.

P - atmocdepHble ocaaku

dM - gedomunT BRNarosanacoB B METPOBOM CIiO€ MOYBbI (BbIYUCMASAETCH KakK pas-
HOCTb MeXAy MOSNMHON BNaroeMKOCTbIO N (haKTU4eCKMMuM Briaro3anacamm rnoysbl)
Yy - napameTtp, BbIYUCIISEMbIA KaK Pa3HOCTb MeXAy MOSIHOM BNaroEMKOCTbIO U
MaKCMManbHOW rMrpOCKOMNYHOCTbLIO NMOYBbI

AS - n3MeHeHWe 3anacoB BOAbl B MOHWXKEHUSX MUKpopenbeda (Bce nepeync-
MOoH

NEHHbIE BEMMYUHbI BbIPaXarTCcs B MM)

b - napameTp, paBHbIN 1,2 oNa BECeHHero ctoka u 1,1 — ansa neTtHero

®opmyna npumeHuUMa Os1s1 8bI4UCIIEHUS C/1051 CmMoKa 3a omoOesibHbIU G0X0b Usu
rnaso0okK; rnoespewHocme pacyema ro Hel cocmaensem 20—25 %

CymmapHoe ncnapeHue u BepTuKarnbHbIM BNaroobmeH B 30He aspauum Mmenuo-
pupyeMbIX 3emerb.

>

>

[1Ba OCHOBHbIX MeTo[a U3MEPEHUSI CyMMapHOro UcrnapeHns: MeTon BogHoro Ga-
naHca U30nMMpPOBaHHbIX NOYBEHHBLIX MOHOMUTOB M METoA TennoBoro GanaHca

MeTog TennoBoro GanaHca, OCHOBaHHbIN Ha AOCTAaTOYHO CTPOrUX (hU3NYECKUX
npeanockinkax, B HacToslLee BpeMst cuuTaeTcs Hanbonee ToUYHbIM AN onpeae-
NeHNs CPeaHEero CyMMapHOro UCNapeHust C CeNlbCKOXO3IMCTBEHOrO Mons - cpef-
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HAS KBagpaTudeckas owmnbka pacyeTa ero 3a MecsyHble MHTepBarbl COCcTaBnsaeT
okono 15—20%

» MeToa BogHoro 6anaHca M3onMpOBaHHbIX MOHOMUTOB - NIM3MMETPOB U Ucnapu-
Tenen uMeeT CpaBHUTENBbHYIO NPOCTOTY YCTPOMCTBA U SKCNSyaTauuu

» Ha cetn pekomeHgyeTca ucnonb3oBaTtb NM3nMeTpbl Mapkm P-80 ¢ ypoBHeM
rpyHTOBbIX Bog 1,0; 1,5; 2,0; 2,5 M 1 nnowaabo ncnapstowien nosepxHoctu 0,2
M2, N3roToBMAeMble B KOMMAEKTe, rugpasnuyeckme ncnaputenu P-17, ncnapwm-
Tenun NMAN-50-50 n NMA-500-100.

lMepeyeHb eonpocoe k 3a4emy:.

1. banaHc kpyrosopoTa BoAbl Ha 3emrie. YpaBHeHue 3.A. bpukHepa.

2. O6wun meToq BoaHOro 6anaHca, ero npakTU4eckoe U Hay4yHoe 3Ha4YeHune.

3. 06w BNA ypaBHeHNs BogHoro 6anaHca.

4. MNpakTnyeckoe npMmeHeHue obLiero Buga ypaBHeHUss BOAHOro GanaHca.

5. MNpeobpasoBaHne BogHoro 6anaHca noa BAnMsHUEM aHTPOMOreHHOW AeATEeNbHOCTH.
6. OCHOBHblE aNeMEHTbI NPUXOL4HOM YacTn BogHOro 6anaHca.

7. OCHOBHbIE 3fIEMEHTbI pacxo4HOW YacTu BogHoro 6anaHca.

9. MeTtoauka HabnogeHus 3a atMocepHbIMU OcagKamMm.

10. MNepeuncnnte nonpaBkM Ha CMa4YMBaHUs ANS BblYMCNEHUS aTMOCKEpPHbIX OCaaKOB.
11. OpraHunsauusa HabngeHn 3a aTMOCHEPHbIMU OcagKaMu.

12. OpraHunsauma HabntoaeHU 3a CHEXHbIM NOKPOBOM.

13. Mpon3BoaCTBO CHErOMEPHbLIX CbEMOK.

14. C kakown uenbio NpoM3BOAATCA HabnoaeHMs 3a CnapeHMeM ¢ NoYBbI?

15. Kakne npmbopbl NCNonb3yoTcsa Ans N3MEpPEHNsa ncnapeHns ¢ noYBbl?

16. C kakown uenbio Npon3BoasaTcsa HabnogeHns 3a ncnapeHnemM co CHEXHOro nokposa?
17. Kakme npnbopbl NCNonb3yoTcsa ANs N3MEPEHNSA NCMAapeHNss CO CHEXHOMo Nokposa?
18. C kakown uenbio NponsBoasaTca HabngeHns 3a ucnapeHmemM ¢ BOAHOW NOBEPXHO-
cTn?

19. Kakume npmbopbl NCNOMb3yTCA ANA NU3MEPEHNSA UCMApPEHNs CO CHEXHOMo nokposa?
20. HeobxogmmocTb HabnogeHnn 3a rnybunHon NnpoMep3aHnsa n oTTanBaHUs NOYBO-
FPYHTOB.

21. Kak onpegensietca rmybrnHa npoMep3aHnsa No4BbI?

22. OcHOBHble 3a4a4M HabngeHU 3a CTOKOM CO CKIMOHOB.

23. KakoBa uernb n3ydeHus pexnma nog3eMHbiX Bog?

24. Yo BknovaoT B cebs HabnoaeHns 3a peXxMMoM Noa3eMHbIX BOA?

25. YpaBHeHue BogHoro 6anaHca BogOXpaHUnmLa.

26. OnemMeHTbl NPUXOAHON YacTu ypaBHeHUs BogHoro 6anaHca BogoxpaHunuua.

27. ONeMeHTbl pacxogHOM YacTn BOOOXPAHUNMLLA.

28. B yem BblpaxatoTcsl arieMeHTbl BOAHOIo 6anaHca BOAOXpaHuUnuLy,?

29. Y10 nokasbiBaeT 3HaAK «KMUHYC» B aKKyMYSALMOHHOW COCTaBnsoLLEN BOAHOro 6a-
naHca BogoxpaHunuy?

30. YTO NoKasbIBaeT 3HAK «MOC» B aKKYMYIALMOHHOW cocTaBnstowen BogHoro 6a-
naHca BogoxpaHunuiy?

31. YpaBHeHue BogHoro 6anaHca npoTOYHbIX 03€p.

32. B yeM oTnMymne ypaBHeHNa BOAHOMO BanaHca BOAOXPaHUINLL, OT NPOTOYHbIX 03ep?
33. YpaBHeHue BogHoro 6anaHca 6ecCcTo4HbIX 03ep.

34. B 4em oTnuymne ypaBHeHUs1 BOAHOro 6anaHca NnpoToYHbIX U 6ECCTOYHbLIX 03ep?

TexHOnorua npoBeAeHNUs NMPOMEXYTOYHOM aTTecTauun BKNKOYaeT CryYanHbln
Bbl6op KMMa, noaroTtoBKy M YCTHbIN OTBET MO TEOPETUYECKMM BOMPOCaM, a Takke pe-
LUeHNe pacyeTHOM 3aa4qn C MUCMNOJSIb30BAHNEM BblYUCINTESTbHON TEXHUKN.
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MpomexyToyHas aTTecTaumsi MPOBOAUTCA B COOTBETCTBUM C rpadmkom y4ebHoro
npouecca aAsaxabl B roq.

[ns oueHnBaHWUsi pe3ynbTaTtoB 00y4YeHUss Ha 3a4eTe C OLLEHKOM UCMOMb3YyTCs cre-
AyoLme KpuTepum:
- BrageHve NoHATUAHBIM annapaToM aHHOW obnactu Hayku (TeopeTU4ecKMMM OCHO-
BaMU rMapodmankm n BogHo-6anaHcoBbIX UCCneaoBaHui),
- CMNOCOBHOCTb MNMCTPUPOBATL OTBET NpuMepamu, dakTammn, AaHHBIMU Hay4YHbIX UC-

cneagoBaHum;

- NMPUMEHSITb TEOPETMYECKME 3HAHUS NS PELLEHMS NPaKTUYeCcKMX 3agad B cdepe npu-
MEHEHUs1 TMapPoU3NYECKNX 3HAHUIA.

[ns oueHuBaHWsi pe3ynbTaToB 0OyYeHWs Ha 3a4veTe MCnosnb3yeTcst criegylollee
COOTHOLLIEHME NoKasaTenen 1 LWKana oLeHUBaHNsS pe3yrbTaToB 00yYeHusl.

3ayTeHo

OcBoeHo cogepxaHne ydebHoro maTtepuana. lNpaBunbHO gaHbl onpe-
AENEeHNs OCHOBHbIX MOHATUIA, OTBET CaMOCTOATENbHbIA 6€3 nomoLm
npenogasatens; AonyckaeTca He BCeraa nocrefoBaTteribHOe U3noxe-
HWe maTepmana, AatTcsa OTBETbl HE Ha BCe BCNoMOraTesibHble BOMpo-
Cbl. YCNeLwHoe BbINOSIHEHME NPAKTUYECKMX paboT.

He 3a4yTeHo

OcHoBHOE coaepkaHue y4yebHOro matepuana no gUCUUNIMHE He pac-
KpbITO, AoNyLleHbl rpybble owmnbkn B onpeaeneHnm noHATUIA 1 TepMn-
HONOMMKN, He AaHbl OTBETbl Ha BCMOMoOrartenbHble Bonpockl. OTCyT-
CTBME NpaKTU4ecknx pabor.
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