MMNMHOBPHAYKN POCCUA
®E[IEPATNIbHOE FOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATE/NbLHOE YYPEXXAEHVE
BbICLUEFO OBPA30BAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKO

3asenyoLunin kadenpoi

7 IPUPGHoNoNnb30BaHUs
%/ Akumos J1.M.
( v [ ATSNR0 08I0

PABOYAS MPOrPAMMA YYEBEHOW ONCLMMIUHBI

B1.B.[1B.04.01 BogHo-6anaHcoBble nccnegoBaHus

1. Wndcp v HammeHoBaHMe HanpaBneHus noarotoBkn: 05.03.06 — Bkonorus n npu-
poaononb3oBaHue

2. Mpodunb noaroToBkU: ['eoakonorna U NPUPOAONONbL30BaHNeE
3. KBanudwmkauma (cteneHb) BbINnyCKHUKa: 6akanasp
4. ®opma obyyeHUA: ovHas

5. Kachegpa, oTBevalowas 3a peanusauuio OUCUUNIUHLI: Kadeapa npupoaononb-
30BaHus

6. CocraButenb nporpammbl: [lapT AHHa AnekcaHgpoBHa, KaHaugaTt UaunkKo-
MateMaTU4YeCKUX HayK, OOUEHT, akynbTeT reorpaduun, reoakosormm u Typusma;
anna_razinkova@mail.ru

7. PekomeHpgoBaHa: NpoTtokon o pekomeHgaummn: HMC d-ta reorpadun, reoakonornm
n Typmuama ot 30.05.2024 r. Ne 5

8. Y4yeOHbIn roa: 2026 / 2027 CewmecTp: 6



9. Llenu n 3apgaum y4ye6HON ANCLUNIINHDBI:

|=|,eJ'IFIMVI OCBOEHUA yqe6H0|7| ONCUUNITUHBI ABNAKOTCA:
- CbOpMVIpOBaHI/Ie KOMMJiekca 3HaHUM O BOAHO-0GanaHCOBLIX UCCNeAoBaHUNAX, NX
Hay4YHOM U NpakTn4eCKoOM 3HaAYEHUNN;
- pacyeT rmapomMmeTeoposiormM4eCkmnx 3remMeHToB ypaBHEHUA BOAHOIO GanaHca
pas3ninvHbIX BOOHbIX 00ObekToB.

3agaym y4ebHoON OMCUUNNHBI
- NpuobpeTeHNEe HaBbIKOB COCTABNEHUSA YpaBHEHUI BoAHOro 6anaHca onsa pas-
NINYHBIX BOOHbIX OOBEKTOB;
- OCBOEHME MEeTOA0NOoMnN NPON3BOACTBA BOAHO-6anaHCoBbIX UCCrefoBaHUM,;
- OCBO€EHME HaBbIKOB pacyeToB afieMeHTOB BOAHOro 6anaHca o3ep, BOAOXpaHU-
NULL, peYHbIX BaccenHoB.

10. MecTo y4yebHOM AncUMNIUHbLI B cTpyKType OOI:

AuncumnnmMHa OTHOCUMTCS K BapuMaTMBHOW 4Yactu yyebGHoro pabodero nnaHa no
HanpasneHuto 6akanaspuaTa 05.03.06 - Skonorms n NpupoLononbL30BaHMeE.

BxogHbIMM 3HaHUAMM SBASAIOTCA 3HAHWSA OCHOB OM3MKKU, reorpadum, Guonoruum,
rMaposiorm 1 MaTemMaTnyeckom CTaTUCTUKK.

[aHHas gucuunnuHa sgBnseTcs npedwecTteylowen ana gucumninund «BopgHo-
TeXHUYeckne u3sblckaHus», «Bogoxos3ancteeHHble pacyeTbl», «magpoakonornay, «lpu-
pPOOOOXPaHHbIE MEPONPUSATUS U NPUPOJO0BYCTPONCTBOY.

11. MnaHupyemble pe3ynbTaTbl 00yYeHUs1 NO AUCUMUNNUHE (3HAHUA, YMEHMUSA,
HaBbIKW), COOTHECEHHbIe C NNaHUpyeMbIMU pe3yrbTaTaMu OCBOEHUsI obpa3oBa-
TerbHOM NporpaMmmMbl (KOMMNETEeHLMUAMM BbIMYyCKHUKOB):

K HasBaHue komne- MnaHnpyemble pesynbTaThl
oA Kog NHaukaTop
TEHLMM obyyeHus
CnocobeH npoBo-
ANTb  MOHWUTOPWHT,
OLEHKY 3Konorunye-
CKOrO COCTOSIHMS © Brnageet u npume- | 3HaTb: OCHOBHblE MeTOAbI
appekTnBHOE HAeT MeToAdbl rna- | BogHo-6anaHcoBbIX uccre-
ynpaBneHne BOA- pohn3nkK, BOOHO- | AOBAHUN, UX MpPaAKTUYECKoe
HbiMM  Buopecyp- GanaHcoBbLIX MCCre- | 3Ha4YeHue.
cammn c obecneuve- AOBaHMI B npouec- | YMeTb: BblMMCNATb U aHa-
MNK- | Huem Tpe6osanui | K- | ce BOOHO- | NMM3npoBaTb BoAdHble 0Oa-
8 | akonormyeckomn 8.2 | TEXHNYECKMX WU3bIC- | TAHCbl Pa3NUYHbIX BOAHbIX
GesonacHOCTM  Ha KaHui, BOOOXO3AM1- | OO BLEKTOB.
OCHOBE KOMMJIEKC- CTBEHHbIX pacyeToB | BnageTb: HaBblkamun Ka-
HbIX  TMOpPOMETPU- N ynpasneHusa rma- | MepanbHon obpaboTkn pe-
YeCKuX, BOAHO- POTEXHUYECKMMN 3ynbTaToB BOAHO-
©anaHcoBbIX nc- COOpPYXEHNAMM GanaHcoBbIX HabnaeHUn.
cnepoBaHun i
BOAHO-TEXHUYECKNX
N3bICKaHWUI

12. O6bemM AUCLUUNNNHBbI B 3a4eTHbIX eaAuHMLax / Yyac
®dopma NpoMeXyTOYHOM aTTecTauum — 3a4er.

.—3/108.




13. Buabl yue6HoM paboThbl

TpyaoeMKoCTb (Yachl)

Bua yuyebHon paboThl Beero ceMglc?paM

6 cemecTp
AyOuTopHble 3aHATUSA 44 44
B TOM 4YuUcne: nekumm 14 14
npakTuyeckune — —
nabopartopHble 30 30
CamocTosaTensHas paborta 64 64

dopma NPOMEXYTOYHON
aTTectaumm — 3avet

NTtoro: 108 108

13.1 CopepxaHne AUCLMNIINHbI

Peanusauusa
aspgena guc-
Ne | HawumeHoBaHue pas- pasA A
CopepxxaHue pasgena QUCUUNIIMHBLL | UUNSKHBI C NO-
n/n aena aucuMninHbl N
MOLLIbIO OHMaWnH-
Kypca, QYMK
1. Nekuunn
OHnainH-kypc
1. MpeactaBneHue o metoae «'mapodumsnka
BogHoro 6anaHca. N BOOHO-
MeTtopg BogHoro 6a-
2. Hay4yHoe n npaktunyeckoe ©anaHcoBble
1.1 | naHca n ero npakTunye-
3Ha4yeHne meToda BOAHOro 6anaH- | uccnegoBaHUs»
CKO€e NpuMeHeHne N )
ca. O0wmn Bna ypaBHeHust BogHoro | https://edu.vsu.r
OanaHca. u/enrol/index.ph
p?id=4353
OHnanH-kypc
«'mopodunsunka
1. O0OLwwue nonoxeHne. PacueT- fgog)Ho
Hble ypaBHEHMS.
BoaHblie 6anaHchbl ©anaHcoBble
1.2 . 2. OcHoBbI METOANKN Onpene-
peyHbIX BaccenHoB nccnegoBaHUa»
neHns aNeMeHToB BOAHOro banas- )
ca https://edu.vsu.r
' u/enrol/index.ph
p?id=4353
OHnaniH-Kypc
«['mgpodunsunka
1. O6wwme ceegeHns. Metoapl vflgo;bHo-
MeToabl U3MEPEHUA U | N3MEPEHUS Konn4ecTea aTMocdep- 6ANAHCOBbIE
1.3 | pacyeTta aTmMocep- HbIX OCaAKOB.
nccnegoBaHna»
HbIX OCaaKoB 2. PacueTt atmocdepHbIx ocag- )
. https://edu.vsu.r
KOB B MyHKTax HabnogeHuin. .
u/enrol/index.ph
p?id=4353
1. BoaHo-gum3nueckme ceonctea |  OHnamrH-Kypc
MeToabl uccnegosa-
NMOYBO-FPYHTOB M cnocobbl nx onpe- | «mapoduamka
1.4 | HMA cTOKa K BNarosa-
penexus. Metogpbl n npubopsl Ans n BOOHO-
naca no4Bo-rpyHTOB
onpegeneHnsa BNaXHOCTW Bfaro3a- OanaHcoBble
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nacoB MOYBO-TPYHTOB.
2. HabntoaeHus 3a rnybuHomn
npomMep3aHnsa oTTanBaHNsA NOYBO-

nccnegoBaHma»
https://edu.vsu.r

u/enrol/index.ph

rPYHTOB. p?id=4353
OHnanH-Kkypc
1. HabntogeHne 3a CHEXHbIM yp
«'mapodumsmka
NMOKPOBOM, OpraHmM3aumns CHeromep- 1l BOZHO-
HbIX MapLLPYTOB, NPOU3BOACTBO
MeTonabl CHEFOMEpPHbIX ©anaHcoBble
1.5 9 CHErocbeMOK.
HabnaeHun nccneaoBaHUa»
2. O6paboTka n aHanus pe- )
- https://edu.vsu.r
3ynbTaToOB HAGNIOAEHNI 3a CHEX- :
HbIM NOKPOBOM u/enrol/index.ph
] p?id=4353
OHnanH-kypc
«'mopodumsmka
1. MeToabl 1 NPOM3BOACTBO N BOAHO-
16 MeToabl U3MepPEHUN 1 | HAbNAEeHUN 3a UCNApPEHUEM C ©anaHcoBble
"~ | pacyeTa ncnapeHus MOYBbI, CO CHEXXHOIo MOKPOBAa, C nccneaoBaHUa»
BOHOW NOBEPXHOCTM. https://edu.vsu.r
u/enrol/index.ph
p?id=4353
1. OcHoOBHble cocTaBnsawLMe BOO-
Horo GanaHca o3ep 1 BogoXpaHu- o
P Aoxp OHnanH-kypc
nwLL,.
«'mopodumsmka
2. YpaBHeHue BogHoro 6anaHca 1 BOAHO-
03€ep 1 BOAOXPaHUNULL,.
BoaHble banaHchbl . ©anaHcoBble
1.7 3. MeToabl BbIYUCMEHUI 9NIEMEHTOB
03€ep 1 BOAOXPaHUNULL nccneaoBaHUs»
ypaBHeHNsa BogHoro 6anaHca Ha )
nrowagb 3epkana o3ep n Bogoxpa hitps://edu.vsu.r
HUANL P P P u/enrol/index.ph
‘ p?id=4353
4. AHTpONoreHHoe BINsiHNEe Ha COo-
cTaBnsawLwmne BogHoro 6anaHca.
2. MpaKkTuyeckune 3aHATUA
1. Bbluncnenne atmocdepHbix | OHnamnH-Kypc
ocagkoB, pacyeT konuyecTtBa ocag- | «I'mgpodmsnka
KOB Ha nnowagb 3epkana BOAHOro N BOAHO-
BbluncneHne anemeH- than P A A
obbekTa. OanaHcoBble
2.1 | ToB BOogHOro 6anaHca
2. BbluncneHne crtoka no oc- | uccnegoBaHUs»
(npuxoaHast yacTb) - - )
HOBHOW peke, yyeT OokoBon npu- | https://edu.vsu.r
TOYHOCTH. u/enrol/index.ph
p?id=4353
OHnanH-kypc
. «'mgpodumsmka
BbluncneHne ncnapeHmsi ¢ BOOHOM 1 BOZHO
NMOBEPXHOCTN, pacyeT UCnapeHus Ha
©anaHcoBble
nnowanb 3epkana BoOgHOro oobekra
BbluncnexHne anemes- nccrnegoBaHUNa»
BbluncneHne akkymynsaumm, HEBS3KU )
2.2 | ToB BOogHOro 6anaHca https://edu.vsu.r

(pacxogHas 4YacTb)

BogHOro 6banaHca.

u/enrol/index.ph

p?id=4353
CocTaBneHune ypaBHEHWs1 BOAHOMO OHnanH-kypc
6anaHca, aHanu3 nony4YeHHbIX pe- «'mapodmsmka
3ynbTaToB. N BOOHO-
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©anaHcoBble
nccrnegoBaHUNA»
https://edu.vsu.r
u/enrol/index.ph

p?id=4353
13.2 Tembl (pa3penbl) AUCUUNIINHBbI U BUAbI 3aHATUN
Ne Buabl 3aHATMIA (YacoB)
HanmeHoBaHue pasgena JTabo- |CamocTos-
n Jlek- | MNpakTu-
| ANCLMNITNHBI paTtop- | TenbHaa | Bcero
Lun yeckue
q Hble paboTa
MeTon BogHoro 6anaHca u
1 | ero npakTu4yeckoe npuMeHe- 2 — 4 9 15
HWe
5 BO,EI,Hble GanaHcbl peyHbIX 5 L 4 9 15
baccenHoB
3 MeToabl M3MepeHust n pac- 5 L 4 9 15
yeTa aTMOCHEPHbIX OCaKOB
MeToabl nccneaoBaHus CTo-
4 | ka wn Bnaro3anaca mno4Bo- 2 — 4 9 15
rPyHTOB
5 MeToabl _ CHEeromepHbix 5 L 4 9 15
HabnogeHnn
6 MeToabl M3MepeHun 1 pac- 5 L 5 9 16
yeTa ncnapeHus
- BoaoHble 6anaHcbl 03ep u 5 L 5 10 17
BOAOXPaHUNNLL
NToro: 14 30 30 64 108

14. MeTogn4yeckune ykasaHma Ana ody4arowmxca no 0CBOEHUIO AUCLUMNIIUHDI

[na noHMMaHMa 1 OCBOEHWA MaTtepuana HeobxoaMmo perynsipHoe nocelleHune
nekuun, BbinonHeHne nabopaTtopHbix paboT. Mo ykasaHuo npenogaBaTens Heobxoau-
MO CaMOCTOATESIbHO U3y4aTb HOPMATUBHbIE JOKYMEHTbI, @ TakKe MUPOBOW ONbIT Opra-
HM3aLMn BOAHO-6anaHCoBbIX UCCNEeAOBaHNN.

[Mpn NOAroTOBKE K NPOMEXYTOYHOW aTTecTaumm CTyaeHTbl U3y4atoT U KOHCNEKTU-
PYIOT pekoMeHayeMylo npenogasatenem y4ebHylo nutepaTypy No TeMam fNeKUMOHHbIX
N nabopaTopHbIX 3aHATUN.

MeToanyeckme pekomeHgaumMm no opraHn3auumn camocToATeNbHOW paboThbl CTy-
AEHTOB BKIOYAKOT UCMONb30BaHNE 3MEKTPOHHbLIX Y4eOHMKOB M PECYpCOB MHTEPHET, B
TOM 4mCrne 3NekTPOHHOro obpasosaTenbHOro noprtana Moodle.

KauectBo nogrotoBku oby4vatowierocs obecneumBaeTca paspaboTkon u npume-
HeHnem B y4ebHOM npouecce MeTOANYECKMX YKa3aHUN, B TOM YNUCIe SMNEKTPOHHbIX N3-
AaHWA, y4ebHbIX nocobun ¢ rpudom y4yebHo-meToamyYecknx oo6beanHeHM N0 COOTBET-
CTBYHOLLEMY HanpasreHno NoaroToBkM Ang obecneyeHns apdPEKTUBHON NOATOTOBKM K
3aHATUAM, CAMOCTOATENIbHOM paboTbl CTYAEHTOB, KAYECTBEHHOMO BbIMNOSHEHWST NPAKTU-
YECKNX N CaMOCTOATENbHbIX PaboT.

15. Nepe4yeHb OCHOBHOW U AONOJNIHUTENILHOW NUTEpaTypbl, PECYPCOB UHTEPHET,
HeoO6XxoauMbIX AN OCBOEHUA QUCLIMNIINHBI
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a) oCHOBHasi nuTepaTtypa:

Ne
n/n

NcToYuHUK

Muxainnos, B.H. 'vgponorus: yyebHunk anga sysoB / B.H. Muxannos, C.A.
Ho6ponto6os. - M.; bBepnuH: Oupekt-Megua, 2017. - 753 c.; To xe [Onek-
TPOHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=455009

OcHoBbI rMapasnukn, rMaponorMm n rmapomMeTpun: y4ebHoe nocobue / aBT.-
cocT. M. PeweTbko - MuHucTepctBo obpasoBaHna n Haykum Poccuinckon de-
Aepaunn, depepanbHoe rocyaapCTtBeHHOe aBTOHOMHOe obpasoBaTeribHoe
yypexaeHue Bbicliero obpasoBaHua «HauMoHanbHbIM UCCreaoBaTeNbCKUN
ToMCKMI rocydapCTBEHHbIN YHUBEPCUTET». - ToMcK: N3aaTtenbcTBo TOMCKO-
ro nonutexHudeckoro yHusepcuteta, 2015. - 193 c.; To xe [ONeKTPOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=442801

0) gononHUTENbHasa nNuTepartypa:

Ne
n/n

NcToYHUK

3

BapbiwHnkos H.B. [OuHamuka pycrnoBbix NOTOKOB. Y4yebHuk. - CI16.: m3a.
PITMY, 2007. - 314 c.

4

BabkuH, Bnagumup MeaHoBu4. BogHbin 6anaHc peyHbix 6accenHos / B.W.
BabkuH, B.C. ByrnuHcknin. — J1.: F'mgpometeounsgar, 1982. — 191 c.

babknH, Bnagnmup MBaHoBuY. BoaHbin BGanaHc peyHbix GaccenHos / B.A.
BabkuH, B.C. ByrnuHcknin. — J1.: F'mgpomeTteomnsgar, 1982. — 191 c.

Bonroe, Muxamn Bacunbesud. CoBpeMeHHble NpobremMbl OLEHKA BOAHbLIX
pecypcoB n Bogoobecnevenuns / M.B. bonros, B.M. MuwoH, H.U. CeHuoBa;
Poc. akaa. Hayk, VIH-T BoA. npobnewm; [oTB. pea. A.E. AcapuH]. — M.: Hayka,
2005. — 317, [1] c.

MuwoH, B.M. baccenH BepxHero [loHa: rugposnorus, rmgporpadusi U BOOHbIE
pecypcbl / B.M. MuwoH, M.C. bonrosa, H./. CeHuoBa; Hay4. peq. B.U. de-
notoB. — BopoHex: U3a-so BopoHex. roc. yH-Ta, 2005. — 138 c.: un., Tabn.
— (Tpyabl Hay4HoO-nccnenoBaTenbCKOro MHCTUTYTa reonornm BopoHeXCKoro
rocygapCTBeHHOro yHmuesepcuteTa; Boin. 23).

MeToabl n3ydeHns rmaposiormyeckoro pexmma BoaHbix oobektoB / B.C. By-
rnvHckun, I.C. KnenH, U.H. O6pasuos n gp. — J1.: T'mapometeomnsaat, 1982. —
391 c.

Opnos B.I'., Cukan A.B. OcHoBbl MHXeHepHon rmaponornn/ YyebHoe noco-
6ue. Hanpasnenue "3Okonorusa n npupogononb3oBaHue". CneunanbHOCTb
"eoakonorus". - Cr6.: usg. PITMY. 2003. - 187 c.

10

CocTosiHMe 1 NepcnekTBbl Pa3BUTUSA CUCTEM TMOPONOrMYEeCcKNX HabnoaeHnn
n uHdopmaunoHHoe obecneyveHne notpebutenen //Teaucbl Aoknagos VI
Mmppon. cbesga. Cekuma 1. - CI6: N'mgpomeTteonsgat, 2004 r. - 141 c.

B) ©a3bl 4aHHbIX, I/IH(bOpMaU,I/IOHHO-CFIpaBO‘-IHbIe M NMONCKOBbIE CUCTEMDbI:

Ne
n/n

NcToYHUK

11

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

12

AnekTpoHHO-6ubnmoTeuHas cuctema «KOPAUT» https://urait.ru

13

OnNEeKTPOHHO-OMbnnoTeyHas cucrtema "YHmBepcutetTckas omubnmorteka online”



http://biblioclub.ru/index.php?page=book&id=455009
http://biblioclub.ru/index.php?page=book&id=442801
http://www.lib.vsu.ru/
https://lib.vsu.ru/url.php?url=https://urait.ru

(http://biblioclub.ru/)

ONEeKTPOHHO-6MbnnoTeyHas cuctema "KoHcynbTaHT ctygeHrta"
http://www.studmedlib.ru

15 | HaumoHanbHbi undpposon pecypc "PYKOHT" http://rucont.ru

ONEKTPOHHLIN KypC MO AUCUUNINHE Ha nopTane «3MNeKTPOHHbIN YHUBEpPCUTET
16 | BI'Y» — Pexum aocryna: no MOANUCKe. -
https://edu.vsu.ru/enrol/index.php?id=4353

14

16. MNMepeyeHb y4eOHO-MeTOAMYECKOro obGecnevyeHUs AN CamMoCTOATENbLHOWN pa-
60TbI

Ne
n/ NcTouHuK
n
17 | BogHbin kogekc Poccunckon ®egepaunm (o1 03.06.2006 r.) Ne 74 - ©3

18 FOCT 19179-73 «l'vgponorua cywmn. TepMmuHbl 1 onpegeneHuay» - Mocksa:
Nocctangapt CCCP, 1988. — 47 c.

PatkoBuy, [1. A. Ctoxactnyeckne mogenn konedaHnin cocTaBnAKLLINX BOAHOIO
19 | 6anaHca peyHoro b6accernHa / PAH. VIH-T BogHbIX npobnem.— M., 1997. — 262
(of

PykoBoacTBo BoaHOGanaHCoOBbIM CTaHUMsIM. [OCyaapCTBEHHbIN rmaponornye-
CKun MHCTUTyT. — J1: TmgpomeTmnagar, 1973. — 301 c.

CemuH B.A. OcCHOBbI pauMOHanNbHOrO BOAOMOSIb30BAHUA W OXpaHbl BOOHOM
cpeabl: YyebHoe nocobue/ B.A.CemuH. — M.: Beiclwiaga wkona, 2001. — 320 c.

22 | PykoBogsiume nokymeHTbl Pocrngpomerta http://ipk.meteorf.ru

23 | l'ocygapcTBeHHbIM BOAHBIM peecTp http://www.sur-base.ru

20

21

17. O6pasoBaTtenibHbleé TEXHONOrMU, UCMOSNb3yeMble NpuU peanusaumum y4ebGHOMU
OUCLUMNIUHBbI, BKNOYasa AUCTaAHLMOHHble obpasoBaTesibHble TexHonoruu (OOT,
3neKkTpoHHoe oby4yeHue (J0), cMellaHHOe OOyYeHue):

lMporpamma Kypca peanusyeTcsi C afieMeHTamMu AUCTaHUMOHHbBIX TEXHONOMMN Ha
nnatcpopme «OOpasoBaTenbHbIA NopTan «ANeKTPOHHbIA yHUBepcuteT BIY». Pexum
pocTtyna: https://edu.vsu.ru/enrol/index.php?id=4353

Mpn peanusaumm y4ebHOM ANCUMMMANHBI UCMONb3YKTCA NPOrpamMMHbIE NakeTbl
nuueHanoHHoro [M0O:

- Win Pro 8 RUS Upgrd OLP NL Acdmc;

- Office STD 2013 RUS OLP NL Acdmc;

- Win Svr Std 2012 RUS OLP NL Acdmc 2Proc;

- CIC "KoHcynbTaHT Mntoc" ans obpasoBaHus;

- HeuckntouuTenbHble npaea Ha O Kaspersky Endpoint Security ans 6usHeca -
YHuBepcanbHbin Russian Edition;

- HeucknouuTenbHble npaea Ha 0O Kaspersky Endpoint Security ana 6usHeca -
PacwupeHHbin Russian Edition;

- HeucknounTenbHble npaea Ha MO Kaspersky Security ona dannoBbix cepse-
poB;

- MS P.Point;

- STADIA;

- NHTepHeT-6pay3ep Mozilla Firefox.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUUNIIUHDI:


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

Onsi IeKUUOHHbIX 3aHamul — yvyebHasa aygutopus (y4ebHbin kopnyc Ne 5 BIY),
OCHallleHHas cneunanusaMpoBaHHON Mebernbio, MynbTUMEANNHON annapaTtypon (Mynb-
TMMeOuna-npoeKkTop, KOMMbITEP, CTaLMOHAPHbIN 3KPaH);

0nd npakmu4yeckux 3aHsmul — y4ebHo-Hay4Hasa rugpomeTteoposiornyeckasi oo-
cepatopusa: komnbtoTepbl "Intel Celeron" ¢ mMoHuTOpamu Samsung /NULEH3NOHHOE
MO/, npuHTep cTpynHbIN Epson, aBTOMaTU3MPOBAHHbLIN KOMMSIEKC Npuema CryTHUKO-
BOW ruagpomeTeonHdopmaunmn, aBToMaTU3NpoBaHHaA MeTteocTtaHuus M-49, ncuxpo-
MeTpbl, MeTeomeTp MOC-2, 6apomeTpbl-aHeponapbl, rmrporpadbl, CHEroMmep BECOBOW,
rmapomMeTpuyeckne BepTYLLKN, 9XONOT, akTUHOMETP, OropoXXeHHas nnowiazka, npune-
ralowas K kopnycy, Ans ctaHgapTHbIX MeTeoHabnoaeHun ¢ Komnnekcom obopynosa-
HUS ANg n3amepeHnsa Temnepartypbl, 0CagKkoB, BeTpa, 06navyHOCTH, SBMEHUN Noroapbl.

19. OueHou4HbIe cpeAcTBa ANl NPOBeAEHUA TEKYLLEN U NPOMEXYTOYHOM aTTecTa-
umn

Mopsagok oueHkM 0cBOeHNSA obyyatrowmmmucs y4ebHoro matepuana onpegensieTca
cogepXaHnem crneayrLmx pasgenos AUCUNNINHDIL

Ne | HanmeHoBaHue pa3sge- Komne- ViankaTop Ao- OueHoYHble
CTWXKEHUS KOMMe-
n/n na gucuunmmHbl TeHunsa cpencrtea
TEHUUN

MeTopn BogHoro 6anax-

1 | ca n ero npaktnyeckoe MK-8 MK-8.2 YCTHbIN onpoc
npUMeHeHne

o |BoAHble Ganakckl ped- | g MK-8.2 YCTHBI onpoc
HbIX 6accenHoB
MeToabl u3MepeHus u

3 | pacyeTa aTMOCEPHbIX K-8 MK-8.2 YCTHbIN onpoc
0ocagKoB
MeToabl nccnegoBaHus

4 | cToka u BRarosanaca MK-8 MK-8.2 YCTHbI onpoc
NOYBO-TPYHTOB

5 Metonpi CHETOMEPHBIX MK-8 MK-8.2 YCTHbIN onpoc
HabnogeHun

6 MeToael usmeperun u MK-8 MK-8.2 YCTHbIN onpoc
pacyeTa ncnapeHus

7 Boawble Ganawcel o3ep MNK-8 MK-8.2 YCTHBIN onpoc
N BOOOXPaHUNMLL

MpomexyTouHas aTTectaums: | NepedyeHb BONPOCOB, NpakTnyeckoe 3agaHue (Cm.

dopma KOHTpona — 3a4eT n. 20.2)

20. TunoBble OLEHOYHblE CpeACcTBa U MeToAMYecKuMe MmaTepuanbl, onpepensio-
lWme npoueaypbl OLeHUBaHUSA

OueHKa 3HaHWI, YMEHNIN MU HABbIKOB, XapaKkTepuaylowasi atansl opMUpoBaHUs
KOMMNETEHUMA B paMKax M3yYeHUst OUCUUMNINHBI, OCYLLECTBNSETCA B XO4e TeKylleun u
NPOMEXYTOYHOM aTTecTauumi.

Tekyllaa atTectauus npoBOAUTCS B COOTBETCTBUMM C [1ONOXEHMEM O TeKyLieun
aTTecTaumm obyyarowmxcs no nporpamMmmMam Bbiclero obpasoaHms BopoHeXcKoro roc-
yOapCTBEHHOIO YHUBEpCUTeTa.

Tekyllasa atTectaumns npoBogmTcsa B oopmax:

- YCTHOro onpoca (MHaAnBMAyanbHbI ONpoc, Aoknaabl);

- MMCbMEHHbIX paboT (KOHTPONbHbIE, NabopaTopHbie paboThl);




- TECTUPOBAHUS;

- OLlEHKW pe3ynbTaToB camocTosTernbHOM paboThl (Mpe3eHTaums).

KpuTepum oueHMBaHUS NpMBEAEHbI HUXKE.

MpomexyToyHas aTTecTtauusi NpoBOAMTCS B COOTBETCTBUM C [lonoxeHuem o
NPOMEXYTOYHOM aTTecTaumm obyyatoLwmxcs no NporpaMmam Bbicllero obpasoBaHus.

KoHTponbHO-n3MepuTenbHble MaTepuarnbl MNPOMEXYTOYHON aTTecTauun BKIHO-
YyaloT B cebs TeopeTMyeckne BOMPOCHI, NO3BOMSOWLMNE OLEHUTL YPOBEHb MOJTy4YEHHbIX
3HaHWI, N NpakTUYeckoe 3adaHue, No3BONSOLIEE OLEHUTb CTeneHb chopMUPOBAHHO-
CTU YMEHMUI N HABbLIKOB NPV U3YYEHUN ANCLUNINHDI.

20.1. TeKywWwui KOHTPOSIb YCNeBaeMoCTH

KoHTponb ycrneBaemMocTV No OMCUMNSIMHE OCYLLECTBNSETCHA C MOMOLLbIO crieay-
tOLLIMX OLIEHOYHbIX CPEeaCTB:
- YCTHbIN Onpoc.

20.2. NMpomexyTo4yHana aTrectauums

[MpomexyTouHast aTTectaums No AUCUMNINHE OCYLLIECTBMSETCH C MOMOLLbIO cre-
AYIOLLNX OLLEHOYHbIX CPeacCTB:

- KOHTPOJIbHO-M3MEpPUTENbHbIX MaTepuanos, BKIHOYAOLWMX 2 TEOPETUYECKUX BO-
npoca W pacyeTHYK aHanuMTU4ecKylo 3agady B obnactm rmapodusnkm uM BOAHO-
OanaHcoBbIX UccneagoBaHUN.

TecTbl
1. Temnepatypa, Ha4YMHas Cc KOTOPOM, NepecTaeT CyLeCcTBOBATb pasnvyune Mexay xua-
KOCTblO M MAapOM Ha3blBaeTCH:
1) kputnyeckas (MpaBunbHbLIN OTBET);
2) noporoBas;
3) cyLiecTBEHHas;
4) onTumarbHas.

2. MnoTHOCTL KakoW Boabl ABnseTca HanbonbLuen npu 4° C:
1) cHeroBowm;

2) poxgeson;

3) peyHom;

4) okeaHn4yeckowu (lpaBUNbLHbLIN OTBET).

3. MNMpwn kakon TemnepaTtype NNOTHOCTb BOAbI MakcUMarnbHa:
1) 0%

2) 4° (MpaBUNbHbLIA OTBET);

3) 10°%

4) 83°.

4. Kak BnusieT yBenumyeHne gasrieHunsi Ha TemnepaTypy KMneHus Boabl:
1) TemnepaTtypa KMneHus NoOHMxXaeTcs;

2) Temnepartypa kuneHus noBbiwaetca (MpaBunbHbLIM OTBET);

3) TemnepaTtypa KUNeHnsa He N3MEHAETCS;

4) TemnepaTypa KuneHus ctabunuanpyetcs okono 97°.

5. C yBennyeHnem MuHepanmsaunmn TenIOEMKOCTb BOAbI:
1) yBenuuunsaeTcs;
2) HEe U3MEHsIETCS;
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3) ymeHblwaeTca (MpaBunbHbIN OTBET);
4) coBnagaeT C TENNOEMKOCTbIO MOYBbI.

6. KonnyecTBo Tenna, kKOTopoe HeobxoaMMo 3aTpaTUTb Ha NOOOrpeB BOAOEMa MacCOM
m OT TemnepaTtypbl T1 4O TemnepaTypbl T, BblpaxkaeTca hopMyomn:

1) Q=mC (T2 —Tl); Q=m C (T;- T,) (MpaBunbHbIN OTBET);
2) Q= mC(T2 +T1); Q=mC (T, + Ty);

3) Q=mCTT,;Q=mC T T

4) Q=mCT,/T;Q=mCT./T,

7. KonnyecTtBo Tenna, KOTopoe 3aTpadmBaeTcs Npu nepesoae 1 Kr BellecTsa U3 Xunako-
ro COCTOSIHUA B ra3oobpa3Hoe HasbliBaeTCcs:

1) oTHOCMTENBHOW TENNOTON UCNAPEHUS;

2) CKpbITOM yaenbHOU TensnoTton ucnapeHus (MpaBunbHbIN OTBET);

3) ABHOW y4enbHOW TENOTON UCNapeHus;

4) NCNonb30BaHHOW TENNOTOWN NCNAPEHWSI.

8. KonnyecTtBo Tenna, Heobxoaumoro Ans Toro, 4Tobbl NpeBpaTUTb B Nap mMaccy BoAbl
M Npun HavanbHOW TemnepaTtype T, BblpaxaeTca (PpopMyIion:

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

2) Q,=mC(T,_+ Hy+Lm
3) Q,=mC(T +T,)-L
4) Q =mC (TK H)+ L m (I'Ipanmbem OTBeT).

9. Konu4yecTtBo Tenna, KOTOPOe He BbI3blBaeT HarpeBaHWs, a pacxogyeTcs Ha npespa-
LLleHne Nbaa B BOAY, Ha3biBaeTCs:

1) ckpbITOWN TENNOTOM TasiHUSA NbAaa;

2) ABHOW TENNOTOW TasiHMSA NbAaa;

3) OTHOCUTENBLHOW TENNOTOMW NMaBNEHUs Nbaa;

4) ckpbITOM TennoTou nnaeneHus noaa (MpaBunbHbIM OTBET).

10. Konn4yecTBO NpoTeKLLEro Yepes crow Boabl Tenna npu yCTaHOBUBLLEMCSI TEMNSIOBOM
NOTOKe onpeaensieTcs BblpaKeHNeM:

1) Q= —/IFT ZT 7 (MpaBuUNbHLIN OTBET);

B+ET

2) Q=
3) Q=—AF (T, -T,)Zr;
2) Q=—AF(T,+T,)Zz.

11. Boibepute BepHOe yTBEPXKAEHME:!

1) BA3KOCTb BOAbI BO3pacTaeT ¢ pOCTOM TemnepaTypsbl;

2) BA3KOCTb BOAbI yObiBaeT ¢ pocToM Temnepatypbl (MpaBunbHbIN OTBET);
3) BA3KOCTb BOAbI HE 3aBUCUT OT TeMnepaTypbl;

4) BA3KOCTb BOAbl HE MEHSIETCA C POCTOM TemnepaTypbl.
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12. B kakOM BuAe rpyHTa BbICOTa KanumnmnspHOro NogHATUSA Bogbl HambonbLuas:
1) necok cpeaHe3epHUCTbIN;

2) NeCOK MENKO3EPHUCTLIN;

3) CyrnuHok;

4) rnvHa (MpaBunbHLIK OTBET).

13. AHanuTu4eckasi 3aBUCMMOCTb CKOPOCTM 3ByKa OT TeMNepaTypbl BOAbI UMEET BUA:
1) U =1557 +0,0245(74 —t)’;

2) U =1557 —0,0245(74 +t)’;
3)U :1557—0,0245(74 t) (MpaBuNbHLIK OTBET);
4) U =1557 +0,0245(74 +t)".

I'\.)

14. OTHOLLIEHNE OTPAKEHHOW COSTHEYHOW SHEPTUMN K NOCTYMNatoLLEeN Ha3biBaeTCS:
1) anbbepc;

2) anbbepo (MpaBUNbHLIN OTBET);

3) anbbaHo;

4) anbbeTp.

15. MNpun 3amyTHEHUM Boabl anbbeno:

1) ymeHbLLaeTCs;

2) yBenuuuBaeTtca (MpaBunbHbIN OTBET);
3) HEU3MEHHO;

4) konebneTcs.

16. YpoBeHb pagmaumm, NpOHUKLLEN B BOAY, Ha rnybuHe:
1) ymeHbwaeTtcs (MpaBuUNbHbIN OTBET);

2) yBENMNYMBAETCH;

3) He nameHsieTcs;

4) konebneTcs.

17. MNMpo3payHOCTb BOAbl 3aBUCUT OT:

1) TemnepaTtypsbl;

2) CONEHOCTHU;

3) aTMOoCcepHOro gaBneHns;

4) B3BeLweHHbIX YacTuy (MpaBunbHbIA OTBET).

18. SdbdekTnBHOE M3NyYyeHne BOAHOW NOBEPXHOCTM NpeacTaBnsaeT cobom:

1) pa3HOCTb Mexay COOCTBEHHbLIM MU3flyvYeHUeM BoAbl U nornoweHHbIM ([Mpa-
BUNbHbINA OTBET);

2) cyMMy COBCTBEHHOrO M3ry4yeHns BoAbl U MOrMOLWEHHOro;

3) npounsseneHne CO6CTBEHHOIO U3Ny4eHns BOAbl 1 MOMMOLLEHHOTO;

4) OTHOLLEHNe COBCTBEHHOMO N3NydYeHnst BoAbl K MOrMOLLEHHOMY.

19. Kakoro cnosi He cyliecTByeT B Nle4sHOM MOKpOBe NPeCcHOro Bogoema:
1) crnovt BOAHOrO Ibaa;

2) Crnown BOOHO-CHEroBoro Ibaa;

3) cnou cHexHo-wyrosoro noaa (MpaBunbHLIN OTBET);

4) cnown BOgHO-LIYroBoro nbaa.
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20. OT BepxHeW K HWXKHEN NOBEPXHOCTW NeasdaHOro NokKpoBa B pe3ynbTaTe B3avMHOIO
OrpaHn4eHnst pocTa KPUCTansoB.:

1) ux yucno ymeHbLUaeTcs, a pa3amep ysenuuuBaetca (MpaBunbHbIN OTBET);

2) NX YMCNO yBENUYMBAETCS, a pa3Mep YMEHbLLAETCS;

3) MX YNCNO YMEHbLUAETCH U pa3mep yMEHbLUIAeTCs;

4) NX YNCNo YBENMYNBAETCA N pa3Mep yBeNn4MBaeTCs.

21. Cmep3aHue neasaHblX KPUCTAmNMKOB N OTAESbHBIX MacCUMBOB fbAa B MecTax Ux co-
NPUKOCHOBEHUS, HAXOOALWMXCA B YCNOBUAX NOBbLILEHHOrO yAeNbHOro AaBrneHust Hasbl-
BaeTcs:

1) pekpuctannuaaums;

2) pexensauus (MpaBUNbHLIN OTBET);

3) B3roHKa;

4) cybnmaumsi.

22. N\ameHeHue KpucTannnyeckon CTPYKTYpbl NbJa U CHera BCrneacTBue nepepacnpe-
AeneHnsa aToOMOB 1 MOMEKYN Mexay oTAeNbHbIMW KpucTanniamMmm HasblBaeTcs:

1) pekpuctannusauus (MpaBunbHbIA OTBET);

2) pexensauns;

3) B3roHKa;

4) cybnmmaums.

23. lNpouecc ncnapeHnsa ¢ NOBEPXHOCTU NbAa U CHera unun nepexop Bnaru n3 TBepaoro
COCTOSIHMA B ra3oobpasHoe, MUHYS Xnakyto dasy, HasblBaeTcs:

1) pekpuctannuaaums;

2) pexensauus (MpaBunbHbIK OTBET);

3) B3roHKa;

4) cybnmaums.

24. Tpouecc KoHAeHcaLmMm Brarm Ha NOBEPXHOCTU fibAda U CHera, MUHYS Xnakyto ¢aay,
Ha3blBaeTCs:

1) pekpuctannuaaums;

2) pexensauus;

3) B3roHKa;

4) cyonumaumns (MpaBunbHbIA OTBET).

25. Boibepute BepHOe yTBEPXKOEHME:

1) ¢ yBenuyeHnemM ob6bema nop NNOTHOCTb NbAa yMeHblaetcs (MpaBUnbHLIN
oTBeT);

2) ¢ yBenu4yeHnem obbema nop NNOTHOCTb fbAa YBENUYMBAETCS;

3) ¢ ymeHbLUeHneM obbema nop NAOTHOCTL fb4a YMEHbLUAEeTCS;

4) ¢ yMeHbLUeHNneM obbema nop NAOTHOCTb fbAa HE U3MEHSETCS.

3apgaun

3apgaua 1

TpebyeTcs onpenenvTb CPeaHO MHTEHCUMBHOCTL M3MEHEHMS 3anaca Tenna B
HEeNpPoOTOYHOM BOAOEME 3a Mau (Aekabpb) 1 HakonneHne (UM pacxogoBaHue) Tenna B
HEeM 3a 9Tu Mecsubl.

CpeaHue 3a man n gekabpb 3Ha4YeHUs TENMOBbIX MOTOKOB, B BT / M

- MOrNOLLIEHHAsA BOAOW CyMMapHas ConHeYvHas pagnauusa Sy, = 252 (43);
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- TypOyneHTHbIN TennoobmMeH ¢ atmocdepon Sy = - 22 (100);

- a(ppeKTMBHOE n3rnyyeHne Syp = 50 (58);

- Tensno, 3aTtpayeHHoe Ha ucnapexue S, = 70 (7,2);

- TennoobmeH ¢ rpyHTOM aHa Sy, = 6 (- 3).

3Ha4veHuns ocTanbHbIX COCTaBMASIOLWMNX YPABHEHUS A1 paccMaTpyMBaemMoro ne-
proaa 6rmM3Kkn K Hynto.

PelwueHne BapuaHTa 1:

CpeaHne 3Ha4YeHnss MIHTEHCMBHOCTU M3MEHEHNS 3anaca Tenna u Mae 1 gekabpe
onpeaenvm ¢ NoMoLLblo YpaBHEHMS:

S5=252+22—50—70+6=160 BT/ M

S12=43—100-58-7,2-3=-125,2 BT / M.

Takum obpasom, B Mae Tenno B BOAOEME HakannmBanoch, a B Aekabpe — pac-
XofoBanocb. B pacueTte Ha eanHuLUy NnoLlaaM BoAOEMA HaKOMMEeHWe Tenna B Mae co-
CcTaBuno

A 'S5 =160 x 31 x 86 400 = 429 x 10° [ / M?, a pacxogoBaHue Tenna B Aekab-
pe —AS 12 =-1252 x 31 x 86 400 = - 335 x 10° [Ix / M, rae 31 —4mncCno CyToK B Me-
caue, 86 400 — 4ncno ceKkyHA 3a CyTKMW.

Homep BapuaHTa | S¢ 5 (Man) Spn 5 (Man) Spn 12 (gek.)
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
8 -8 +5 -3
3apava 2

Onpepenntb cpegHo TemnepaTypy BoAbl B HEMPOTOYHOM BOAOEME B KOHLE
MecsiLa npu cnegyowmx NCXo4HbIX AaHHbIX:

CpefHue MecsiuHble 3HaYeHVs TeMoBbIX MOTOKOB, BT / M

- NornoLeHHas BoAoW cyMMapHasi conHevHas paguaumsa S, = 270;

- TypOyneHTHbIN TennoobmeH ¢ atmocdepon Sy= 75;

- 3pPeKTUBHOE U3Ny4veHne Syq = 53;

- Tenno, 3aTpayeHHoe Ha ncnapenuve S, = 137;

- TennoobmeH ¢ rpyHToM gHa Sy, = - 15,2.

CpeaHsia Temnepartypa BoAbl B Hadane mecaua t, = 16,1°C.

CpegHssa rmybuHa sBogoema h = 9 m.

B mecaue 30 cyT.

PeweHne BapuaHTta 1:

Wcnonb3ys BbipaxeHne S = Spy+ Sy — Sy — Sy — Sy, paccumTbiBaem pesynbtu-
PYIOLLMIA TeNnoBoW NoTok: S = 270 + 75 — 53 — 137 — 15,2 = 138,8 BT / M°.

MNMpupaweHve 3anaca Tenna B BogoeMe 3a MecsL, COCTaBuUT:

A'S =140,2-30-86400 = 364-106 [x / m°.

Ha ocHoBaHun hopmynbl MHTEHCMBHOCTM M3MEHEHMA 3anaca Tenna:

S=cph({t—=Ty/T,
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roe h — rnybuHa,

P — NAOTHOCTbL BOAPbI,

C — yaenbHasi TENNOeMKOCTb BOAbl,

tx— TemnepaTtypa B Ha4yane pac4yeTHOro nep1oaa,
T, — Temnepartypa B KOHLE pac4eTHOro nepuoaa,
T — NPOAOIMKUTENBHOCTb pacyYeTHOro nepnoaa,
MO>XHO 3anucaTb:

AS=CpAth/T

MNpuHnmMasn yaensHyto Tennoemkoctb Boabl Cp = 4190 [ / (kr-K), nnoTHOCTL BO-
abl p = 1000 kr / M u y4nTbIBasA, YTO NPOLOIMKUTENLHOCTL pacyeTHOro nepuoa 1 pas-
Ha OOQHOMY MecsiLly, NoNly4YaeM U3MEHEHME cpeaHen TemnepaTypbl BOAbl B BOAOEME 3a
MecsL;:

At=ASt/cph=(364-106-1)/ (4190-1000-9) = 9,6 °C.

CpefgHsaa TemnepaTypa BoAbl B KOHUe Mecqua: tc =t, + At = 16,1 + 9,6 = 25,7
°C.

Homep BapuaHTa Spu BT/ M?
- 15,2
-14
- 16
-12
-11
- 10
-12,2
- 15
-11,2
- 13

Blojo|N|o|o|swNe

3apgava 3

Onpegenntb KONMYECTBO Tenna, obpa3oBaBLUErOCs B NOTOKE 3a CyTKWU 3a CYET
MEXaHNYEeCKOW 3HepPrun ABMXKEHUS BOAbI.

NcxogHble aaHHbIE:

CKOpPOCTb TeueHnsa v=17m/ c;

rnybuHa h = 3,5 m;

yknoH i = 0,0007;

wunpuHa B = 25 w;

anvHa notoka | = 300 m.

PelueHne BapuaHTa 1:

Ncnonb3yem copmyny onpegeneHus Tenna B NOTOKE 3a CYET MeXaHWUYeCKowm
SHepriM S 3. 4. =p x Q x I x V x h x B, rae p - NNoTHOCTb Bodpl Kr / M,V - CKOPOCTb Te-
YyeHusa M/ ¢, i - yKIOH NoToka, h - rmybuHa notoka, Q — pacxog Boabl, B - wmpuHa noto-
ka. Onpegenum NpuUTOK Tenna B cekyHay Ha 1 M2 3epkana Boapl:

Sa.4.=9,81x 1000 x 1,7 x 3,5 x 0,0007 = 40,9 Bt / M°.

3a cyTku npuxoa Tenna B pacyeTe Ha 1 M2 NOBEPXHOCTM NOTOKA paBeH

I = 40,9 x 86 400 = 3534 k[ / M>.
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[na Bcen nnowaan 3epkana Boabl notoka, pasHon F = 300 x 25 = 7500 M2, KO-
nu4yecTBo Tenna, obpas3oBaBLLUEroCcs 3a CYET MEXAHWUYECKOM SHEPrMn OBMXKEHUS BOAbI
3a cyTku, Q = 7500 x 3534 = 26500 MOx.

, CkopocTb Teve-
Homep BapuaHTa | rnybuHa h (m) | - YKINOH s 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

Onpepenntb NONHOE KONMMYECTBO Tenna, 3aTpavyMBaeMoro Ha TasiHue nbaa B
BOAOEME.

McxoaHble gaHHble:

HayanbHas TemnepaTtypa nbaa t, = — 15° C.

TonwwmHa nbga h = 0,75 m.

MNoTHOCTb NbAa Pn = 916 kr / M>.

Mnowaab 3epkana sogoema F = 1,3 km?,

PeweHve BapuaHTta 1:

Onpepgensiem 3atpaTbl Tenna na nporpes nbga ot TH = — 15 °C gpo Tk = 0 °C.
Ha eguHuuy NnoBeEpXHOCTH (Ha KB. M.) OHWM COCTaBAT

Ll:CpxpnxthH=2100x916x0,75x(—15):—21,64x106,D,>|</M2.

3pecb Cp — yaenbHasa TennoemkocTb Boapbl, paBHasa 2100 [Ox / (kr.K), saTpaTthl
Tensna Ha nporpes nbaa Ha Bcen nnowaan sogoema [n = — 21,64 x 10 6 x 1,3 x 106 =
— 28,1 x 1012 X, mHOXUTeNb 106 — KoappUUMEHT nepexoda OT KBagpaTHbIX KUMO-
METPOB K KBagpaTHbIM MeTpamM.

3aTpaTbl Tenna Ha TasiHue nbaa, umetowero Temnepatypy 0 °C, B pacyeTe Ha
eanHunuy nosepxHoctu: ; =pnaxCpxxhng=-916 x 3,33 x 105 x 0,75 = - 228,8 x
106 Ox / m°.

Ha Bcto nnowaab Bogoema oHn coctaBaTt [An = — 228,8 x 106 x 1,3 x 106 = —
297,4 x 1012 [Ox.

O6Lwee KonmMyecTBo Tenna, 3aTpadnBaemMoe Ha TagHue nNbaa, cknagbiBaeTcs u3a
3aTpaT Tenna Ha nporpes nNbaa Ao 0 °C n 3atpart Tenna Ha TasiHWe Nbaa, MMELLEro
Temnepatypy 0 °C, T. e. 1 = (- 28,1 x 1012) + (- 297,4. 1012) = - 325,5 x 10" [Ix. (-
325500 rax).

Homep BapuaHTa ty 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
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3apgava s

Onpepenutb TemMnepaTtypy BoAbl B HXKHEM CTBOpE BECNPUTOYHOrO ydacTka peku
npv CriegyoLwwmx NCXOOHbIX AaHHbIX:

B BEpxHeMm cTBope 6ecnpmTovyHOro yyactka peku Temnepatypa Boabl tg = 8,1°
C;

pacxof BoAbl B BepxHeM cTBope 270 m*/ c;

pacxoq BoAbl B HUXKHEM cTBOpe 279 M3/ c;

Temneparypa rpyHToBbIX BOA tp = 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,

PelweHne BapuaHTa 1:

Bblumncnvum KonmyecTtBo Tenna, MOCTynalwwero ¢ pycrioBbiMW BogaMU 4epes
BepXHuii cTBOP: SB = (4,19-270-8,1) / 3 = 3054 BT/ M°.

Onpegenvm KonmMyecTBO Tenna, NoCTynawLero ¢ rpyHTOBbIMY BOAAMM.

Pacxopg rpyHTOBbLIX Bo4 Qrp paBeH pa3HOCTU pacxXxogoB BOAbl B BEPXHEM U HUX-
HeM cTBopax, T. e.. Qrp = QHux — QBep = 279 — 270 = 9 M® / ¢ (McnapeHVem ¢ BOOHOM
NOBEPXHOCTN NpeHebperaem).

3Haga pacxof 1 Temnepartypy rpyHToBbIX Bo4, Haxogum: Srp = (4,19 x'9:6,1) / 3 =
77 BT/ M.

KonnyectBo Tenna S, YyHOCMMOrO peKkor CO CTOKOM BOAbl C pacYeTHOro yyacTka,
onpeaenum no ypaBHEHMIO TEMMOBOro 6anaHca, KOTopoe And paccMaTpuBaeMoro cny-
yas umeeT BUA4: S = Satm + SB + Srp + SAHo.

MoactaBmMB B 9TO ypaBHEHME 3HAYEHUS BXOAALLUMX B HEr0 BEMUYMH C y4ETOM
3HaKa, onpegensiowero HanpaeneHne notoka, Hangem: S = 215 + 3054 + 77 — 9 =
3337 BT/ Mm%

TemnepaTtypy BoAbl B HWXXHEM CTBOpe paccynTtaem no opmyne: T=3 S/ Cp Q
=3x3337/(4,19 x279) = 8,6

Homep BapuaHTta ts, °C Spn, 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 5,9 -7
8 5,7 -9
Acce

1. BbinuwuTte ypaBHeHUe BogHoOro 6anaHca:
- Ansi peyHoro 6accenHa 3a oTAenbHbIE roapl;
- NS OKeaHOB N MOPEeN B LIENOM;
- ONSA BCen cyLuun.
[MosiCHUTE 3Ha4YeHne YNeHOB YpaBHEHNS.
> Ans peyHoz2o 6acceliHa 3a OTAENbHbIE roAbl:
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Q=P-E%S

raoe Q — peyvHolu cTok; P — ocagku; E — ucnapenue; £ S — HakonmneHue unm pacxo-
[I0BaHWe Bnaru B pe4HoM GacceiiHe;
> HAns okeaHoe u Mopel 8 yesiom:

PM.OK:EM‘DK'_ Q :EM.OK - VM.OK + Vc:EM.OK'_ (VM.OK— Vc)
> Ansa eceu cywu:
PC = Ec ‘l‘ Q = Ed"‘ VM. oK~ V(::Ec + (VM. oK — Vc)
roe PM_ oV Pc - rofoBO€ KOSIMYeCTBO OCALKOB COOTBETCTBEHHO Hag MupoBbiM (;Kea-
HOM (OKeaHaMu U MOpPSIMU) U Hapg, cyLlewn; EM. o V! Ec - TO4OBOE 3Ha4YeHne ucnapeHus

COOTBETCTBEHHO C MMpoBOro okeaHa v ¢ cywmn; Q — rogoBOe KONMYECTBO BOAbI, NpU-
HOCUMOW pekamMu B OkeaH U MOpPS; VM n V - rogoBoe KOnM4ecTBO BOASIHbIX NapoB B
. OK. [

aTMoccepe, NepexoasiyX C OKeaHoB Ha Cywly V11 C Cylun Ha OkeaH V .
. OK

2. Nepeuncnure ycnosus NpUMEHMMOCTU ypaBHEeHUA BoAHOro 6anaHca 3eMHoOro
wapa.

> OTWN ypaBHEHUs cripaBenvBbl NWLWb B CPegHEM AS1i MHOFONETHEro nepu-
oda, HO He Ons OTAeNnbHbIX NeT, Tak Kak npeanonaratT OTCYTCTBUE Nepexogawmnx 13
roga B rog 3anacoB BoAbl Ha cylie n B MMpoBoM okeaHe;

> [na oTaenbHbIX NeT, CTPOro roBops, 9T ypaBHEHUS OOSMKHbI BbITb JOnor-
HEHbl TaK Ha3blBaEMbIMU «aKKYMYISILMOHHBbIMMY» COCTaBNAoWMMN BogHOro GanaHca,
KOTOpble B HacTosLLee BpeMS HEU3BECTHbI U BPSA N MOTyT ObITb OLIEHEHbI HaZEeXHO
n3-3a HeOOCTaTOMHOCTU MCXOAHOM MHAOpPMaUMM U Maron TOYHOCTU UX onpeaeneHud
AJ151 OFPOMHBIX TEPPUTOPUIA CYLUM U OKeaHa.

3. MNepeuncnute BUAbLI BOAHOro 6anaHca, AanTe UM KpaTKyr XapaKTepuCcTUKy.
> B 3aBMCMMOCTM OT MOCTaBMNEHHbIX 3af4ay U MMEKLNXCA AaHHbIX BOAHbIE
GanaHcbl MOryT 6bITb NOMNHBIMKY (AeTaNbHBIMW) UM YaCTHbIMU (NPUBNMXKEHHBIMK).
> NMonHbIM BOAHBLIN 6anaHc - 6anaHc, oxBaTbiBaKOLLMIA BCE CTaTbi Npuxoaa

(ocagkm, NPUTOK peyHbIX 1 NOA3EMHbIX BOA M Ap.), pacxoda (McnapeHue, oTTok Bogbl U
AOp.) N U3MeHeHus 3anaca BoAbl Ha MOBEPXHOCTU M B TOJILLE M3y4aeMoro NpupoaHoro
obbekTa.

> YacTHbIN BogHbIN OanaHCc — 3TO0 OanaHc, Koraa oAvH WM HECKONbKO
(cymmapHO) anemeHToB BogHoOro 6anaHca He MoryT 6biTb M3MEpPEHbl U ONpeaensaTCs
nyTeM pacyeTa Kak OCTaTOYHbIA YNieH ypaBHEHUs BOAHOro 6anaHca (no pasHOCTU BCeX
APYrNX 3aNEeMeEHTOB, M3MepPSiIEMbIX B HaType Ansi AaHHOro obbekTa).

4. [Ona Kakon 4yacTu TeppuTOpMM CyLuM BO3MOXHO COCTaBJfieHWe ypaBHEHUS
BoAHOro 6anaHca?
> O6wumn Bug ypaBHeHna BogHoro 6anaHca 3a nobon NpomexyTok Bpeme-

HW COCTaBnsIeTCS NSl NPOU3BOSIbHO BbIOPaHHOM YacTu TeppUTOpUN Ccylin nnowaabto A
n 06beMOM V, OrpaHMYEHHON CBEPXY MOBEPXHOCTbLIO pasgena Cywm unm atmocdepsl, €
BokoB—BePTUKANIbHON LINNNHAPUYECKON MOBEPXHOCTLIO, MPOXOAALLEN Yepe3 BHELLUHIOH
rpaHuuy (KOHTyp) nnowaan A, a CHU3y — KpOBMen BOAOYMNOPHbIX NOPOA, NOACTUNato-
LLMX BOAOHOCHYIO TOSILWY MOYBO-FPYHTOB 30HbI MHTEHCMBHOIMO BOOOOOMEHA, T. €. 30HbI,
ApeHupyemMon rugporpaduyeckon CeTbi, HaxoAswenca B npepenax AaHHOW 4acTu
Tepputopun.

5. O6bwun BMA ypaBHeHUsi BOAHOro GanaHca AnA TeppuTopvn, B npepenax
KOTOPbIX OTCYTCTBYIOT BOAOXPaAHUNULLA U NPyAbl.
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[na TeppuTopuiA, B Npeaenax KOTOpbIX OTCYTCTBYIOT BOAOXPaHUNULA U NpyAbl,
BeNMYMHa A S npeacTaBnseT cobon anrebpanyeckyto CyMMy U3MEHEHWI 3anacoB BoAbI

B CE30HHOM CHEXHOM NoKpoBe A S |, Hanegsax, negHMKax M MHOTFOSTIETHUX CHEXHUKaxX
CH..

AS ,Bo3epax AS wunbonotax AS , B pycnoBon cetn A S B 30He aspauuu
neaH. 03 oon. pycn.,

no4sorpyHToBsoun tonwmn A M, B BOOOHOCHbLIX crosix A G, ApeHupyeMbix rugporpadude-
CKOW CETbIO JaHHOW Tepputopuu, T. €.

AS = AS. + AS epq + ASes + ASgex + ASpyen + AM + AG

I'IpM HanMyun nNpyaoB N BOOOXPaHUNULL B BENUYUUHY A S [OOMKHO BKMNKOYaTbCS

TaKKe naMmeHeHune 3anacoB BOAbl B 3TUX Npyaax U BogoXpaHuUnuax AS
np. BAXP.

6. HanTe onpeaeneHne «3aMKHYTOro» pe4yHoro 6accevHa, BbINUWNUTE ypaBHe-
HMe BOAHOro 6anaHca 3aMKHYTOro pe4yHoro 6accemMHa B eCTECTBEHHbIX YCITOBUAX
M OXapaKTepusymTe ero 3fieMeHTbl.

3aMKHYTbIM pe4yHon BaccenH — 3TO peyHon H6accewnH, y KOTOporo Bogopasaensi
MOBEPXHOCTHLIN N NOA3EMHbIX BOL COBMNagaltoT, NO3STOMY MOA3EMHbIN CTOK MOSTHOCTBIO
dopmupyeTca B npegenax gaHHOro 6accenHa, To eCTb NPUTOK NOA3EMHbIX BOL, M3BHE

OTCyTCTBYET (QI1 nos. 0).

OTTOK Nnoa3emHbIX Boa Q N3 Takmx 6accermHoOB MpPoOMCXOAMUT NULb Yepes
0. noas.
3aMblKaloLWKUM CTBOP OCHOBHOW peku (B BUAE NoA3eMHOM cocTasnsowen Q o obuiero
nosa.

peyHoro cToka Q).
YpaBHeHue BogHOro GanaHca 3aMKHYTOro pedyHoro 6accerHa B €CTeCTBEHHbIX
YCNoBUSIX UMeeT BUA

P-E-Q=AS

a npu pacyneHeHnn odLiero peyHoro ctoka Q Ha NOBEepPXHOCTHYK Q N NOA3EeMHYHO
nos.
Q COCTaBNAKLME OHO MOXET ObITb NPeACcTaBneHo B BUAE
noAas.
P-E-Q -Q =AS
nos. noas.

7. Hante onpepeneHne «BUCAYEro» peyHoro 6accenHa, BbINUWWTE ypaBHe-
HMe BOAHOro 6anaHca BUCAYEro pe4yHoro 6acceHa B eCTECTBEHHbIX YCNOBUSAX U
oxapakTepusymnTe ero 35ieMeHTbl.

Bucaumm peyHom 6acceH — 3TO peyvyHoM BaccenH, y KOTOporo BOAOpasaensbl
NMOBEPXHOCTHbIX 1 NOA3EMHbIX BOA HE COBMaaator.

CTOK B 3aMblKalOLMX CTBOpaXx 3TUX pek Q' BkNi4vaeT B ceba B OCHOBHOM IMLUb
NMOBEPXHOCTHYIO COCTaBMAOLW Y0 0OLLero peyHoro ctoka Q , T. €. 3aHWKEeH Ha Benu-

nosB.

UMHY HE [IPEeHMPYeMOro No/I3eMHOo CToka Q-

K uncny Bucsumnx peyHbix 6accerHoB OTHOCATCA 06bIMHO BO4OCOOpPLI ManbiX pek
3aCyLUNIMBLIX PaNoHOB, ANS KOTOPbIX XapakTepPHO rMyOboKoe 3aneraHMe OCHOBHbIX Ges-
HaMNOPHbIX BOAOHOCHbLIX TOPU30OHTOB.

YpaBHeEHNEe BOAHOro HGanaHca Taknx pedHbix 6accemHOB MMEET BUA:

P-E-Q =AS

nos.
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8. BbinuwunTte ypaBHeHMe BOAHOro 6anaHca ropHoro fiegHuMKa Ans KOpoTkoro
MHTepBarna BpeMeHU U OXapaKTepu3yuTe ero afieMeHThbl.

YpaBHeHne BogHoro 6anaHca ropHoro nefHvka Ansi KOpoTKOro MHTepsBana Bpe-
MeHU (MecsL, Ce30H U T. 4.) UMeeT BUA;:

P +Q +AS -Q -E =AS

negH. MeT, nas. n. 3. o negH. negH.

P - KONnM4ecCTBO BblMaBLLUMNX TBEPAbIX OCadKOB 3a paCHeTHbIIZ nepunog Ha rno-
negH.

BEPXHOCTb NeaHunKa,;

Q - KONM4ecCTBO Jbda U cHera, nocCTyrnmBLIMX Ha NOBEPXHOCTb JieQHWKa 3a
MeT, nas..

CYEeT NaBUH N METENIEBOIO NepeHoCa CHera,
AS - KONMUYecTBO Tanoun BoAbl, HOCTyHMBUJeVI K NegHuKy c npunerarowmx
n. 3.

CKITOHOB rop 1 3amep3LUe B Tonlle UpHa;
Q - OTTOK BOA OT fegHMKa 3a CHET pacTasiBLUErO CHera 1 nba U NPUToKa K Hemy
o

TanblX BO4 C npunerarwmx CKIoHOB rop,

E - UCNapeHune ¢ NOBEPXHOCTU NeHNKA;
negH.

AS . - KIBAMEeHeHune O6LL|,€FO 3anaca BoAbl B Jibae 1N cHere ropHoro JieaHnka 3a
negH.

paccMaTpuBaemblii Nepuoa.

9. BbinuwuTte ypaBHeHne BogHOro 6anaHca Ans yyacTtka peku u oxapakre-
pU3ynTe ero aNeMeHTbI.
YpaBHeHMe BogHOro GanaHca Ang yyacTka peku MMeeT BUA:

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

pycn. n. n. 6ok. n. noas. pycn. 0. noas. pycn.

P - ocagkv Ha BOgHYyt NMOBEPXHOCTb PEKM Ha JAaHHOM y4vacTke (Mexay Bepx-
pycn
HUM W HVXXHUM TMAPOMETPUYECKMMM CTBOPAMU);

Q - MPUTOK BOAbl HA AAHHbBIA YY4aCTOK PEKN Yepe3 BEePXHUA rmapomeTpuye-

n. B.

CKUIN CTBOP,;
Q - BOKOBOW NMPUTOK BOAbI B peKy Ha AaHHOM ee yyacTke (CTOK BCex NpuTo-

n. 60k
KOB, BNagatoLLMX B PEKY, N CKITOHOBbIN MOBEPXHOCTHbLIN CTOK C MEXOYPEYHbIX Npnbpex-
HbIX YacTen BogocbopHom nnowagm);

Q - NPUTOK NOA3EMHbIX BOJ B PEKY HA paccMaTpvBaeMOM ee yyacTke;
n. noAas.

Q - OTTOK BOAbl Yepe3 HXKHUI FI/I)J,pOMeTpI/I‘-IeCKI/IIZ CTBOpP peKu,
o

E - ucnapeHue c OTKprTOVI n 3apocme|7| pPacTUTenbHOCTbLIO BOOHOW noBepx-
pycn.

HOCTU peku (BKoYas 3aTONNSIEMYH0 BbICOKMMM BOAAMW MONMY);

Q - OTTOK BOA U3 pycra peku Noa3eMHbIM NyTeM;
0. noas

AS - U3MeHeHuWe 3anaca BoAbl Ha JaHHOM y4yacTke peku 3a pacyeTHbIN WH-
pycn.
TepBan BPEMEHMU.
10. BbInuwwuTe ypaBHeHMe N3MeHeHUs ucnapeHus AE, n oxapakrepusyire ero

3N1eMeHTbI.
YpaBHeHVe uameHeHust ucnapexHmsa A E m. 6. B Buge:
X

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

X a.n op ocC .CX. BACH. BAOXP. np. pycn.
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30ech A E — usmeHeHus ucnapeHusi:
AE  —c 6GacceliHa B pe3ynbrate arporieCoMennopaTMBHbIX MEPONPUATUN;
a. n.

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

A E — N3-3a perynupoBaHns BOAHOMO pexuma NnoYBOrPyHTOB Ha OCYLUEHHbIX
OC. CX.

3eMnax unm 6onortax;

A E =AE +AE +AE +AE - npu BogoCHaGXeHUM NPOMbILL-
BAOCH. npom. T. 3H. rop. cen

JIEHHbIX I'Ipe,El,I'IpMFITVIVI, TEenJ1oBbIiX SﬂeKTpOCTaHLLMVI, HaceneHna ropogoB U CeEribCKUX

HacCeNeHHbIX MYHKTOB;
AE =AE

3a

BAXP T.
NOMTHUTENBHOIrO UCNAPEHUs! NPU 3aTONNEHUM U NOATONNEHUN 3EMETb;
AE o 13-3a co3aaHus NPyaoB.;
np.

+ AE o — M3 3a COOpPYyXeHNA BOOOXpaHUIULL B pesyribraTte O0-
noa.

A E — N3-3a YMEHbLLEHUsI UCNapeHns C Pycen U NoM HUXKe BOOOXPaHUNULL,
pycn.
PErynupyoLLmMx CTOK, U MECT OTbeMa PeYdHbIX BoA Ha Nepebpocku 1 apyrne Hyxabl.

11. BbInUwUTe ypaBHEHME U3MEHEHMA GacceMHOBBLIX 3anacoB BoAbl A Sy U
oXxapaKTepu3yuTe ero 3rieMeHTbl.
YpaBHeHne nameHeHns 6acceMHOBbIX 3anacoB Boabl A S M. 0. B Buae:
X

AS =AS +AS +AS -AS
X Y n. bep. oc. cpab.

3pecb A S U3MeHeHUA 6acceMHOBbIX 3anacoB BoAbl B pe3yrbraTe:
A S - akKKymMynsiumMm B Yalle BOAOXPaHMIMLLA;
y

A'S — akKyMynsauum B NoXe BOOOXPaHUNULLA;
n.
A S6e — aKKymynauumn B 6eperoBon 3oHe BOOOXPaHUNULLA;
p.

5. - YMEHbILUEHNS CyMMapHBbIX 3anacos BOAbI B bacceliHe B pesynbraTe
oc. cpab.

cpaboTKM BEKOBbIX 3anacoB 6OMOTHLIX U FPYHTOBbLIX BOA, MPU OCYLLEHUN.

12. Onpepenute NOHATUA «AeTanbHOro» U «NPUONMXEeHHOro» BogHOro GanaH-
ca.

> [eTanbHble KaneHaapHble BoaHble ©anaHckl 1 6anaHckl 3a dasbl rmapo-
NOrM4eckoro pexumma (nonioBoAabe, NaBOAKM, MEXEHb) COCTaBnAKTCA And Hambonee
MOSNTHO OCBELLEHHbIX MOPOMETEOPOSIONMYECKUMN HABMOAEHUAMN CpeaHuX, ManbiX W
HEKOTOPbIX DONbLUMX PEYHbIX BOAOCOOPOB, pacnoONOXEHHbIX B pa3HbIX NPUPOAHbLIX 30-
Hax.

> MpnbnnxeHHble KaneHaapHble BoaHble GanaHCbl paccunTbIBaOTCS 3a Me-
csilbl, CE30HbI U roabl, Kak NpaBuIo, Ans Boaocbopos 6onbLuMx pek - MpTbiwa u ap.

13. BbinuwuTe «geTanbHoe» ypaBHEeHMEe BOAHOro 6anaHca ansa pe4vHoro 6ac-
cellHa N oXapaKTepusynuTe ero aneMeHTbl.

P+Q + Q= Q= Q

nepeb6p. n c6p noe noas.

+
Seaxp. +ASGM.+ASpycn_ +AM+AG%n

_Q:;a6._Q -E=AS +A803.+A

nepe6p. o CH. /1e0H.

P - atmMocdepHble ocagku;
Q - nepebpocka Bobl U3 Apyrux 6accenHoB;

Q

nepebp. n

o6p - BOAbl, NOCTynatwwne B peky nocne XO35IMCTBEHHOIO MCMNOSb30BaHUS,
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- NOBEPXHOCTHAA CoOCTaBnAwLWaA pevyHoOro Ctoka B 3aMblKaklemM CTBOpe

peKu;
- NoA3eMHasi CoCTaBMsoLas pe4HOro CToka B 3aMblKatloLLeM CTBOpE;

QI'IOB
Qnods
Q, . - 3860p BOAbI 13 PEKN Ha XO3ANCTBEHHbIE HYXAbI;

Qnepe(jp _ - nepebpocka (oTBeAeHMe) Bozbl B Apyrue GacceliHbi;

E - cymmapHoe ucnapeHue (1 koHgeHcaums);

cH. nedH. N3MEeHeHNa 3anacoB BoAbl B CHere, NneasaHon KOpKe, Hanegdx, negHum-

Kax u ap.;
ASO3 - UI3MEHEeHMe 3anaca BoAbl B 03epax;

ASGOXP — TOXe B BOAOXpaHunuLax v npyaax;
AS__ - TOXe B bonortax;

6on
AS - TOXXE B PYCINOBOU CETH;

pyci.

AM - n3ameHeHue Bnaro3anacos B 30He aspauum baccenHa,

AG - n3MeHeHne 3anaca BoAbl B APEHNPYEMbIX PEKON BOAOHOCHLIX Criosix Gac-
CenHa;

N - OCTATOYHbINA YNEH UNN «HEBA3Ka» BOAHOro 6anaHca, BKMYarLwas HeyYTeH-
Hble arnemMeHTbl 6anaHca (Hanpumep, «KropuU3oHTarnbHbIE» OCaAKW, U3BMEHEHWE 3anacoB
BOAbl B Briomacce 1 T. A.) U NOrpeLlHoOCTN yYnuTbiBaeMblx aremeHToB banaHca.

14. Bbinuwwute «MpnbnuxeHHoe» ypaBHeHMe BOAHOro 6anaHca Ans peyHoro
GaccenHa n oxapakTepusymTe ero 3fieMeHTbl.

P+Q +Q_ -0-Q -0 —E-AS -AS_-AS_ -AS_ =

nepeb6p. n cbp 3a6. nepeé6p. o CH. J1e0H. eaxp. 6on

=AM+AG+AS #p
no3a., pycn., n pyci.

Q - 06Kt CTOK B 3aMblKaloLLLEM CTBOPE PEKU;

- KSMEHEHNE 3anacoB BOAbl B MOYBOrpyHTax 30H aspauunnm n Hachbl-
no30.,pycr., n

LeHna BaccerHa, B pyCcrioBOW CeTU, a TakkKe ApYyrme HeydTeHHble 3N1eMEHTbl BOOAHOMO
GanaHca 1 NorpeLHOCTM onpeaeneHns y4nTbiBaeMbIX COCTaBMASOLMX;

> MpuHUUNUaneHoe pasnuune Mexay ypaBHEHUSIMU COCTOUT B TOM, YTO B
«JeTanbHoM» ypaBHeHuUn coctasnsawwme AM, AGu A Spycn onpenensanTca He3aBUCU-

MbIM NyTeM (N0 AaHHBbIM (PAKTUYECKUX U3MEPEHWUIA BNaXXHOCTM NMOYBOIPYHTOB, YPOBHEN
FPYHTOBbIX BOA, YPOBHEWN M pacxodoB BOAbl B pekax), a BO BTOPOM - pacCYUTbIBaKOTCS
CyMMapHO MeToAoM BoAHOro H6anaHca (COBMECTHO C HEBA3KOW ).

15. OnpepeneHune atMoccepHbIX OCaAKOB B ypaBHEeHUU BOAHOro 6anaHca ansa
pe4Horo 6accemnHa.

> ATmMocdepHble ocagku P onpegensiTca No AaHHbIM WX U3MepeHuin
Hanbonee pacnpoCcTpaHEeHHbIMN Ha CETU CTaHLMIN U NOCTOB OCagkoMepamun TpeTbsakoBa
n gpyrummn npubopammn: nntosuorpadgamm, ocagkomepamm MN-3000 n MA-500, cym-
MapHbIMW OcagKoMepamu.

> Ocapku, nsmepeHHble ocagkomepamu TpeTbsikoBa Po, ncnpasensaTes ny-

TEM BBEOAEHUA TPEX NOMNMpPaBOK:

P=P +AP +AP +AP
o

cmMmadu. eem. ucn.

P — ocagku, namepeHHble ocagkoMeTopoM TpeTbsKOBa;
o
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A PC _, — MonpaBka Ha CMaunBaH1e 0caJkoMepHOro Be/ipa;
ED]

A P —nonpaBka Ha Heoy4eT 0cadKoB Mo BUSIHUEM BETpPa;
eem

A P —nonpaBka Ha NOTepu Ha Ucnapexue.
ucri.

16. OueHKa cymMMmapHOro ucnapeHusi B ypaBHeHMU BOQHOro 6anaHca gns peu-
Horo 6accemnHa.

> CywecTByoT pasnuyHble MeToabl U Npubopbl ANsi U3MepPEHUs ucnapeHus
(NMM3umeTpbl, ICNapuTenn 1 T. 4.) U pacyeTa ucrnapeHus.
> B 6onbwnHCTBE criydaeB nMmetowenca nHgpopmaumm bolBaeT HegocTaTou-

HO ONS1 HAAEXHOW OLEHKM MCMapeHus C y4acTKOB KaXaoro Buaa naHgwadra, nosTomy
OHO onpefenseTcs pacyeTHbIM NyTeM B LeNoM AN BCero pevyHoro sogocbopa.

> [Mpun pacyeTax CymmMapHOro ucnapeHus 3a KOpoTkMe UHTepBanbl BpeMeHU
(mecsu, oekaga, CyTKn) MoryT ObiTb MCMONb30BaHbl METOA4bI BOAHOMO U TennoBoro 6a-
naHca, TypOyneHTHON Anddysum (aspoanHaMmmnyeckmin), ob6o0LLEeHHbIN KOMBUHNPOBaH-
HbI MeToq (Ha OCHOBE ypaBHEHMsI TENNOBOro GanaHca u ypaBHEHUA TypOYyneHTHOro
nepeHoca Tenna v Bnarun) u gp.

> B npakTuke cocTaBneHusi TeKylMx BOAHbIX 6anaHCcoB peudHbiX Bogocbo-
poOB HanborbLlee pacnpocTpaHeHe Nony4Ynnn pac4yeTHble METOADI.
> B cooTtBetcTBMM ¢ MeTogoOM KOHCTAHTUHOBA, MecsAYHble U AeKkagHble 3Ha-

YeHNA ncnapeHuna ¢ NnoBepPXHOCTU CyLUn ornpenendaroTcd rno (bopmyne

E =FE’ n

c. cob. c. co6.

E’ p - cpegHAAa CyTo4YHad MUHTEHCUMBHOCTb UCnapeHnd B JaHHOM paCH4eTHOM ne-
c. co

puoge -gekage, mecsaue, Mm / CyT,
N - KONIMYECTBO CYTOK B pacyeTHOM nepuoae (aekaga, Mmecsu).
Benuunna E’ s onpegenseTcs nNo Tabnuuam B 3aBUCUMOCTM OT UCMPAaBIIEHHbIX
C. CO

3HadYeHun Temnepatypbl T 1 abCONOTHOM BNAaXXHOCTW BO3ayxa — e.

17. OueHka 3anacoB BoAbl B CHere, Haneasax, negHuKax U CHeXXHuKax.
> YyeT nameHeHun 3anacoB BOAbl B Haneasx, negHuKax U CHEXHUKax A

5, iPOM3BOANTCS 00bIYHO NULLIL NpK creuunanbHbIX UCCNeAoBaHUsAX, a OLEHKa
Hars..J1eoH.

N3MEHEHN 3anacoB BOAbl B CE30HHOM CHEXHOM nokpose A S npon3BoanNTCA MNpu
CH.

pacyeTax Bcex BUAOB BOAHbIX BanaHCoB peyHbix 6accenHoB.

> Ha cTtaHuuax n noctax B 3MMHe-BEeCEeHHUM Nepuos NpoBoaAaTCSa MapLupyT-
HO-NaHgWadTHbIE CHEFOMEpPHbIE CbEMKN Ha 3apaHee BblOpaHHbIX MOCTOSAHHbIX NECHbIX
1 NONEBbIX MapLUpyTax, a Takke B OBPaXKHO-6ano4yHomn ceTu.

> OTN U3MEepPEHUs NO3BONMSIOT OLLEHUTb 3anachl BOAbl B CHEXXHOM MOKpoBe (M
NeasiHOM KOpPKe) Ha nepeyunucrieHHbIX Buaax naHgwadta B AHM U3MEPEHUN N paccyun-
TaTb UX U3MEHEHUS 3@ MECSIL, NN CE30H.

> CpegHue no nnowaan 3Ha4YeHust CHero3anacoB U X U3MEHEHUN Ona oa-
HOPOAHbIX B (pM3NKO-reorpacomyeckoM OTHOLLIEHUN PEYHBIX BOAOCOOPOB MM UX YacTen
onpenensitoTca MeTOAOM CpefHero B3BELLUEHHOro C y4eTOM pasfnuyus B CHerosanacax
Ha pasHbIX BUAaax naHgwacdgra n saHnmMaembix UMn Nnowagen.

18. OueHka 3anacoB BoAbl B 03epax, BogoXpaHUnuiyax n npyaax.
> 3anacbl BoAbl B 03epax A S , BogoxpaHunuuwax A S 5 nnpyoax A S
03 eaxp. np.

OLEHMBAIOTCA NO AaHHbIM YPOBEHHbIX HAOMOAEHUA U KPUBBLIM 3aBUCMMOCTN O0ObEMOB
Boabl V o1 ypoBHA V =1 (h).
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> M3meHeHne 3anaca Boabl B BOJOEME OLIeHMBAETCA Mo PasHOCTU 0GbeMoB
B KOHLIE M Ha4yarne pacyeTHOro nepuoaa.
> B uenom ana peyHoro Bogocbopa M3MeHeHUe 3anacoB BOAbl BblYUCMSET-

CS KaK cymMMa M3MEHEHU 06 bEMOB BOAbI BO BCEX YYMTbIBAEMbIX 03Epax M BOOOXPaHU-
nuax.

> [lns Hensy4YeHHbIX 03ep, BOAOXPaHWUWLL, U NPYaoB pacyeTbl MOryT Npous-
BOOUTLCS NPUBIMKEHHO HAa OCHOBAHWUM AaHHbIX U3Y4YeHHbIX BOOOEMOB, NPUHMMAaEMbIX B
KayecTBe aHalloros.

19. OueHka 3anacoB BoAbl B pyCliOBOM CeTWU.
> M3meHeHns1 3anacoB BoAbl B PYCriOBOM CETM A'S  y4UTbIBAKOTCA NULWb AN ne-
pycn

pnoaoB nogbema v cnaga nonoBoabs.

> O6bem BOAbl B pyCriOBOW CETM MOACHMTLIBAETCA pa3feribHO B 3aBUCMMOCTU OT
BEMNYMHBI PEKMN.

> O6bembl Boabl B pycrioBoM ceT GonblUMX pek B obuiemM crydyae paccyuTbiBa-
IOTCA KaK NpOU3BEAEHNE CPEAHEro Ha pac4YeTHOM y4yacTKe pacxoda BoAbl Ha cpeaHee
Bpems goberaHus.

> OueHka 3anacoB BoAbl B cpeAHEen U Menkou pPycrnoBOM CeTu MNpou3BOAUTCS
CyMMapHo no amnupuyeckon opmyne P. A. HexnxoBckoro Mo AaHHbIM O 3HAYeHUU
cpeaHero moaynsi ctoka B 6acceriHe, cpegHeMY 3HAUYEHUKO CKOPOCTU TEYEHUs U pagy
AIMMNNPUYECKNX NapaMeTPOB.

> M3meHeHne obuero 3anaca BoAbl B PyCNOBOW CETU 3@ pacyeTHbIN nepuog onpe-
AensaeTcsa no pasHOCTM ero 3Ha4YeHUn Ha KoHeL, 1 Ha4vano nepuoaa.
> Y4yeT 3anacoB BoAbl B MUKPOMOHMKEHUAX Ha NOBEPXHOCTU Bogocbopa npu pac-

yeTax TeKyWMUX BoAHbIX BanaHCOB He NPOM3BOAUTCS, 38 UCKIMIOYEHNEM Cry4YaeB, Koraa
3TO HeobxoauMo AN cneuyanbHbIX UccnegoBaTenbCKUX Lienen.

20. OueHka 3anacoB BOoAbl B NOYBOrpyHTax 30Hbl a3paLuum pevyHoro 6accevHa.

> 3anacbl BoAbl B NOYBOrpyHTax 30HbI aspaumm A M onpeaensieTcs nNo gaH-
HbIM HabNAEHN 3a BNaXXHOCTbIO BEPXHEro METPOBOIO Cos NMOYBOrPyHTOB Ha arpome-
TEOPONIOrMYEeCcKNX CTaHUMSX, a Takke Ha BOAHODOANaHCOBbIX CTaHUMSAX W MyHKTax onop-
HOW 1 MaccoBOW arpoBogHOOanaHCoOBOM CeTH.

> 3anacbl Brarm B 30HE aspauuu HMKEe BEepXHero MeTpOoBOro Cros Mou-
BOrPYHTOB OObIYHO HE N3MEPSIOTCS.

> BnaxHOCTb NOYBbI HA AarpOMETEOPOSIONMYECKNX CTaHLMAX U3MEPSETCS Ha
yyacTKkax, 3aHATbIX No4 onpeaeneHHbIMU CeNbCKOX03ANCTBEHHLIMU KYNbTypamu.

> Mpwn cocTaBneHmmn TekyLwmx BogHbIX 6anaHcoB cpeaHee B3BELUEHHOE 3Ha-
YeHue Bnaro3anacoB 1 NX N3MEHEHUIN onNpeaensieTcs ¢ y4eToM pasnnymsi BO BNaKHOCTU
MOYBOrPYHTOB TOSbKO AN1S fneca, nyra U CenbCKOXO3SNCTBEHHbIX Yroaumn (Kak cpegHee
apudMeTU4ecKoe U3 AaHHbIX 411 BCEX Monemn).

21. OueHka 3anacoB NOA3eMHbIX BO4 pe4yHoro 6accemHa.

> M3meHeHnst 3anacoB nogseMHbix Bog A G onpeaensitoTcs No g4aHHbIM ypo-
BEHHbIX HAbNgeHW h B rmaporeonormyeckmx CKBakmHax u 3HadeHuam KoapdpuumneH-
TOB BOAOOTAAYM M Wi K03 dbMUNEHTOB HEAOCTaTKa HaCbILLEHNS M,

> [ns ogHopoAaHbIX 4YacTel Bogocbopa 3TV U3MEHEHUS MPU MOHUKEHUU
YPOBHSI TPYHTOBbIX BOJ paccyuTbiBalOTCH No doopmyne

AG=p1Ah

> Mpw NOBbILLIEHNM YPOBHS NOA3EMHbIX BOA - N0 hopmyre
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AG=p2Ah

> B npaktuke BoaHOGanaHCOBbIX pacyeToB OOLIYHO MCMONb3ytTCA Mpe-
[enbHble 3HaYeHUs yka3aHHbIX KO3(MPULMEHTOB M = M = M= const, koTopbie npuonu-

YXEHHO NPUHMMAKTCA paBHbIMW PA3HOCTU MOMHOW U HAaUMEHbLUEW BNaroeMKOCTU Mou-
BOrPYHTOB.

> MpepenbHble 3HaveHUss KO3(PPUUMEHTOB BOAOOTAAYM (MM HepocTaTtka
HacbILLEHMS) 48 OCHOBHbIX BUAOB rPYHTOB NPMBOAATCSA B CNPaBOYHMKAX.

22. HeBsA3ka BogHoro 6anaHca gnsa pe4yHoro 6accemnHa.
> OcTaTto4HbIN YneH AeTanbHOro ypaBHEHUS BoAHOro 6anaHca n BKMYaeT Takme
Hey4TeHHble areMeHTbl 6anaHca, Kak:

- «FOPU3OHTaNbHbIE» OCaAKM;

- N3MeHeHne 3anacoB BoAbl B buomacce;

- B MUKPOMOHMXKXEHMSAX HA NOBEPXHOCTN Bogocbopa;

- B MOYBOrpPyHTaX 30HblI a3pauumn HUXKe BEPXHEr0O METPOBOIO COA U T. 4.;

- a Takke NOorpeLHOCTU Npu onpeaeneHnn aremMmeHToB banaHca.
> BennumHa n pasnuyHa ansa peyHbix 6accenHoB pasHbIX NPUPOAHbIX 30H, HEOA M-
HaKOBbIX MO pa3mMepaM, CTENEHN N HAOEXHOCTU MMOPOMETEOPONIOrMYeCcKon 1 rnaporeo-
norn4yeckon nHopmaumu;
> 3HaueHns n onst 04HOro 1 TOro e pevHoro GacceriHa HeoaMHaKOBbI ANs pa3HbIX
MecsiLeB, CE30HOB W J1ET; C YBENNYEHMEM PACYETHOINO MHTEpBana, BPEMEHU OHU, Kak
NpaBuno, yMeHbLUAKTCS.

23. BbinuwwuTte BoAHbLIM GanaHCc BoOAOXpaHUNMLLA U OXapaKTepu3yuTe ero ane-
MEHTbI.

> BO)J,HbIe ©anaHchbl BOOOXPAHUITNLL, COCTaBITAKOTCA 3a ,D,GK&)J,HI:IVI, MeCcAuq-
HbIV K FO,D,OBOI?I MHTepBarlibl BpeMeHn n nmeroT Buna:
+ + + P - + + + E =AS +AS +AG+
Qn Qn. noas. Qpo. (Qo Qrp. Q3a6. Bp.xp.) BAXP. pycn.

A Scu. n,

Q — NpUTOK B BOOOXPaHUNULLE MOBEPXHOCTHbIX (PEYHbIX) BOA;
n

Q — NPUTOK NOA3EMHbIX BOZ, HE APEHUPYEMbIX pekamu;
n. noas
Q

cp ~ BO3BPATHBIE (cbpocHbie) Boabl, T. €. BOAbl, HEMNOCPEACTBEHHO NOCTYyNato-
Wme B BoAOXpaHuUnuLie (MUHYSI PEKX, CTOK KOTOPbIX ydYUTbIBAeTcs anemeHToMm Q ) no-
n

cre MCMnomnb30BaHUS Ha OpOLLEHNe 3eMerb, BOAOCHAOXeHe HaceneHHbIX MyHKTOB U T.
A.;
P - ocagku, Bbinagatowme Ha 3epkarno BOOAOXPaHUNULLA;
Q - BOAbI U3 BOAOXpaHUNULLA Yepe3 COOPYXEeHWA 3ambliKalollero ruapoyana
o

(TypbuvHbI, BOAOCINMBHbBIE OTBEPCTUS, LWINIO3bI, pbiboxoabl, GpeBHOCHYCKN, neaocbpocsl,
a Takke NoTepu BOAbl Ha YyTeUKY U UILTPaLUIO Yepes 3TN COOPYXKEHUS);
Qrp - OTTOK BOAbl NOA3EMHbIM NyTeM (cbunbTpaums) Yyepes bopTta 1 noxe Bogo-

XpaHunuiia B HWKHUN 6bed MN3C (B 06x0a coopyXeHu 3aMblkatowwero ruapoysna);
Q3a6 — 3a60p BOAbI M3 BOAOXPaHWUNWLLA Ha OpoLleHne, BogoCHabXeHne U T. 4.;

EBAXP - MUcnapeHue c 3epkana BogoXpaHunuLla;

AS — M3MeHeHMe 3anaca BoAbl B Yalle BOAOXPaHWUNuLLIA 38 pacyeTHbIA UH-
BAXP.

TepBan BPEMEHU;
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AS — U3MeHeHMe 3anaca BoAbl B YCTbEBOW YacTu pyCcen OCHOBHbIX Braaato-
pycn.

LWMX B BOOOXpaHMnMLe pek (B 30He BNUAHWUSA nognopa HuKe 3amblKatowmx rma-
POMETPUYECKMNX CTBOPOB);

A G - BOgoOOMeEH C rpyHTamm noxa n 6eperoB BOAOXpaHUNNLLA;

A SCH- M3MeHeHne 3anaca BoAbl B BOAOXPaHUNULLE 3a CYET ocedaHus Ha Gepe-

rax aumomn (npu cpaboTke) 1 BCnbiBaHWsi BECHOW (NPW HanosIHEHUN BOOOXPaHU-
nva) nbaa 1 NOKpbIBaKOLLEro ero CHera;
N - HeBA3Ka BogHoOro 6anaHca.

24. BbInuwuTte BOAHbIM GanaHc 03ep N OxapakTepusyuTe ero 3yIeMeHTbl.
> YpaBHeHne BogHOro 6anaHca npoToYHbIX 03ep MMEET BUA;:

Qn * Q * Q3a6. +P- (Qo * Qrp. * Qc6p. * Eos.) =4 Sos. *A G. z n

n. noAas.

> B oTnuyne oT ypaBHeHust BogHoro 6anaHca ans BOAOXpaHUnua B 3TOM

ypaBHEHMU OTCYTCTBYHOT cocTaBnsiowme A S MAS , 3HaYeHUs KOTOpbIX OIS 03ep
pycn. CH

BeCbMa marnbl;
Qo - XapakTepusyeT OTTOK 13 03epa NOBEPXHOCTHbIX (PEYHbIX) BOA;

Q - OTTOK NoA3eMHbIX Bof 3a npenensl 6acceiiHa o3epa.
rp.

OcTtanbHble 0603Ha4YeEHNs - NpexHUe (C TOW NULb Pa3HULEN, YTO OTHOCATCA K
03epy, a He K BoOoOXpaHunuLly).

> YpaBHeHue BogHoro 6anaHca 6eccToudHbIX 03ep OTnM4vaeTcsa oT obuiero
ypaBHEHNsA BoAHOro GanaHca Ans o3ep Nuulb OTCYTCTBMEM 3fieMeHTa Qo (noBepxHOCT-

HOrO CTOKa M3 03epa) U UMeeT BUA:

Qn * Q * Q:sa6. +P- (Qrp. * Qc6p. * Eos.) =A Sos. tA G. = n

n. noas.
25. BbInMwwuTe ypaBHeHMe o6Liero BogHOro 6anaHca MenuopupyeMbix 3e-
Mernb U OXapaKTepU3ymuTe ero afieMeHThbl.

> YpaBHeHue o6Lero BoAHOrO GanaHca COCTaBnsieTCs A4St Crosi NOYBbl OT
MOBEPXHOCTM 0 NEPBOro Bogoymnopa:

P+Q + | + | +Q +Q +Q -Q -Q -Q -E-
n. op. M. KaH. X. KaH. n. nos. n. ep. n. no4e. 0. noe. 0. ep. 0. fno4e.
E -E -Q =AS+Q 5 tn
. N eda.
P+fQ +Q +Q -Q -Q -Q -Q -E-E -E =
n. nos. n. ep. n. noys. 0. rnos. ap. 0. 2p. 0. rnoye KaH. 0.
AS+Q *n
ed.
rae AS =AS + AS
noads.

AS 5 =AM + AG

noaos.

nos.

AS =AS +AS +AS + AS
noe. CH. MOH. 6on. np.

YpasHeHus ebilie, a makxe rnpusoduMble HUXe ypasHeHUs cripagedsiugbl Ors
CerlbCKOX035UCIMB8EeHHOR20 MOJIsl, Maccusa U Mesluopupyemou cucmemsi.
P - aTmMmOCcepHble ocaaku, BbinagatroLmne Ha pacyeTHyo nnowaib

Q ,0Q o, ~ NOAA4AN cbpoc opocuTENbHbIX BOA TOBEPXHOCMHbLIM NYTEM
n. op c6p.

: - (pvnbTPaUNOHHbIE NOTEPU M3 MarncTparnbHbIX U XO3SMCTBEHHbIX
M. KaH. X. KaH.

KaHasnos, nocrtynarwuwne B Buae OOnoOJIHUTENTbHOIO yBIaXXHEHUA Ha M3yqae|v|bu7| MaccuB
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Q

Q Q - MPUTOK NOBEPXHOCTHbIX, PYHTOBbIX U BHYTPUMOYBEHHbIX

n.noe.' “n.zp.’ “n. nous.
) ) - CTOK (OTTOK) NOBEPXHOCTHbIX, TPYHTOBbLIX N BHYTPUMNOY-
Qo. nos. Qo. ap. Qo. nove. ( ) P Py ymp

BeHHbIX Bog. OTTOK FPyHTOBbLIX BOA paccYMTbIBAETCS B Crioe OT BoAoynopa Ao rmy6uHbl

3anoxeHuss gpeH. [na pedHbIX MenMopupyemblix BOAOCOOPOB, r4e NMOBEPXHOCTHLIN U

noa3eMHbIV Boaopasaernbl coBrnagatoT, anemeHtamm Q , Q nQ MOXXHO
n. no n. ep. n. noys.

BOA,

8.
npeHebpeub;

E - cymmapHoe ncnapeHue, Bkritovawuiee B cebs pusnyeckoe (HeNpPoayKTMBHOE)
ncnapeHune ¢ NoYBbl M NPOAYKTMBHOE UCMapeHue - TpaHCnMpauuio Bnarm pacteHusiMu.
MocnegHee, kak NpaBuIo, onpeaenseTcs NyTeM BblYUTAHUSA HEMPOAYKTMBHOIO ucnape-
HUS U3 CyMMapHOro;

E .. E,--vcnapeHue ¢ BOOHOW NOBEPXHOCTU KaHanoB M C NMOBEPXHOCTU Kanesb
KaH. .

npn opoweHnn goxaesaHnem. I'IpeHe6peraTb YreHoMm EG npun WMPOKOM UCMNOoIb3oBa-

HUKM 3TOro cnocoba nonmBa Henb3si, NMOCKOSbKY NOTEPU CMos AO0XAOS Ha ucrnapeHue B
3aBUCMMOCTM OT TEMMNEPATYpbl, BIAXHOCTM BO3yXa M CKOPOCTU BETPa MOryT Konebartb-
ca ot 10 no 25-30 % Bogonogaum;

Qap - CTOK FPYHTOBbIX BOA MO ApeHaM, ChOpMUPOBABLUMINCA 3a CHET UHUNbTPa-

LIMOHHOIO NUTaHUS UX aTMOCEPHbIMM OcCaaKaMu;

A S - pasHOCTb Mexay CyMMaMu NPUXOAHbLIX U PACXOAHbIX 3NEMEHTOB ypaBHe-
HMA BogHOro GanaHca, xapakrtepusylowas cobon U3MeHeHUe (akkKyMyrnsumioo unm cpa-
60TKY) 3anacoB Bnaru;

A M — 3anacbl Bnaru B 30He aspauuu,

A G — 3anacbl Bnaru B rpyHTOBbIX BOAaXx;

A SCH ,- 3anachbl Bnaru B cHere;

AS - 3anachbl BJf1arn B NOHMXeHUAX;
MOH.

AS_ - 3anacel Bnark Ha nepeyenaxHeHHbIX 1 3a60M0YeHHbIX yyacTKax;
OJ1.
A'S , - 3anacbl Bnarv B npyaax 1 BOAOXpaHUNMLWaXx;
np.
Q.- BOJOOOMEH BEPXHETO BOJOHOCHOIO CIOS C HMKENEXaLLMMU;
ea.

n - HeBA3Ka BOAHOIO OanaHca, BKIovatoLlas HEey4YTeHHblE 3NIeMEHTbI OanaHca un
norpewHoOCTn n3MepeHna nepedncrieHHbliX CoCcTtaBALLNX. K YNACNY HEYYTEHHbIX 3aJe-
MEHTOB MOTYT ObITb OTHECEHHI, Hanpumep, NaMeHeHne Crod 3aTtornjieHnA Ha pUCOBbIX
YeKax, OTKayka N3 CKBa>XMH BEPTUKarnbHOIo ApeHaxa U 1. O.,

AM,AS ,AS ,AS ,AS — N3MEHEeHNs Bnaro3anacoB, KOTOpble Bbl-
CH. nos. 6071. OH.

YUCNATCSA NO Pa3HOCTU UX 3HAYEHUN HA KOHeL, U Havyano BbIOpaHHOrO pac4yeTHOro WH-
TepBarna BpEMEHM;

A G = g4 A h — n3ameHeHusi 3anacoB rpyHTOBbIX BOA,

roe M - koapmumeHT BogooTAAuYM (NPWU OMYCKAHUW YPOBHS) UIM HacbILEHMWS
(Mpn ero nogbeme), MMeOLWNN Takke Bonee obulee Ha3BaHWe - KOI(PPUUNEHT rpasu-
TaLWOHHOW €eMKOCTM NnnacrTa,

A h - pas3HOCTb YpOBHEWN rpPyHTOBbIX BOA NpeablayLiero h”aq N nocrnegyoLero

h  unamepeHun.
KOH

26. BbInuMwwuTe ypaBHEeHUe BOAHOro 6anaHca 30Hbl a3paumm MenmopupyemMbix
3emMenb U OXapaKTepusynuTe ero 3afieMeHTbl.

> 30Ha aspayuu - BEPXHASA 30HA 3eMHON 0BOMNOYKKM, Mexay AHEBHOM NO-
BEPXHOCTbLIO Y MOBEPXHOCTbLIO MPYHTOBLIX BOA,.

> YpaBHeHne BoAHOro GanaHca 30Hbl aspauun uMeeT BUA:
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P+ + 1 + 1 + + + - - -E
Qn. op. M. KaH. X. KaH. Qn. noe. Qn. noye. Qsocx. 2p.. Qo. noe. Qo. noye.
—E -E_. -1 -Q_ =AM+AS +AS +AS_ +AS #np
KaH. 0. ep. c6p. noH CH 6on np
Q - pacxoa rpyHToBbIX BOA B 30HY aspauun ninnm KanunmidapHoe noanmntbiBa-

gocx. 2p.
HMe 30Hbl adpaummn (B nuTepaType CyLLeCcTBYET He BMOSfHE CTPOrMiA CUHOHUM 3TOrO Mo-

HATUS — MCNapeHne ¢ NOBEPXHOCTU FPYHTOBLIX BOA);
| - nononHeHve 3anacoB rPYHTOBbLIX BOA 3@ CHET MHUNLTPaLMM aTMocepHbIX
ap.

0CaKOB M NOMMBHBIX BOA (MHPUNBTPALMOHHOE NUTAHNE FPYHTOBLIX BOA).

AnemeHTbl Q M | xapakTepusyloT BepTuKarbHbI BNaroobMeH B 30He
eocx. 2p. 2p.

aspaumu.
OcTtanbHble 0603Ha4YeHnsa npexHue (cM. acce 25).

27. OxapakTepu3synTe nogavy M coOpoc NnoBepXHOCTHbLIX BOA MeNMopupyeMbIx
3emMens.b.

> O6beKkmbI usMepeHuUsi CMoKa - pekn (Kak UCTOYHMK OpPOLLEHUSI U BOOO-
NPUEMHUK), OPOCUTENbHbIE KaHarbl (MarncTpasbHble, MEXX03UCTBEHHbIE, BHYTPUXO-
3A1NCTBEHHbIE, BPEMEHHbIE), KOMNNEKTOPbI, U T. 4.

> YuunThbIBAETCA Kak NOBEPXHOCTHbLIN, TakK U KOJNNEKTOPHO-APEHaXHbIA CTOK C
MENMOPUPOBAHHBIX CENbCKOXO3ANCTBEHHbIX MOMEN, MaCCMBOB U €CTECTBEHHbLIX YrOAUN.

> CTOK KONNEKTOPHO-APEHaXHbIX BOL, YYMTbIBAETCA Ha 3aMblKatoweM U Ha
TPaH3UTHbBIX CTBOPAX.

> CpeacTtea naMepeHnsa CToka HasHa4yalTCsl B 3aBMCMMOCTU OT pacxoda u
pexnma BoAoToKa, crocoba U TEXHUKM NonuBa unm ocylieHna. MoryT npuMeHsTbes au-
CTaHUMOHHbIe ycTponcTtea ['P-70, TOHKOCTEHHbIE BOAOCIMBLI.

> O6bem Boabl, NOAAHHOW AO0XKAEBANbHLIMU MalUMHAMMK, MOXET YYMUTbIBaTb-
CSl TMOPOMETPUYECKUM NYTEM.

28. OnuwuTe NOHATUA NONIMBHOU U OPOCUTENILHON HOPM.

> MonueHasa Hopma - 06beM BOAbl, U3PACXOO0BAHHbIA HA OAWH MOMMB U OT-
HEeCEeHHbIW K nonueBaemMon nnowiaan.

> MonuBHasa HopMa NS Kpyra BbIYMCIISIETCS KaK cpegHee apudmeTmyeckoe
N3 BCEX PacYETHbIX 3HAYEHMI (N0 pagnycy Kpyra).

> OpocutenbHas HopMa - CyMMa NoSIMBHbLIX HOPM 3a Nepuos BereTauumm.

> [nsa 3epHOBbIX KyNbTYp NOMMBHAs HOPMa MOXET KonebaTtbcsa B npeaenax

3 3
OT 2 00 4 Tbic. M / ra, KOPMOBbIX U TexHn4yeckux 6 - 10 Toic. m / ra, puca 20—40 TbIC.
3

M /ra.

> Ha opowaembix nonax n maccmeax LleHTpanbHon A3vin, nogBepXeHHbIX

3acoreHuto, B HeBereTaumoHHbIN nepunog npoBoaATCA nepunoanyeckme npomMbiBKA 30HbI
3

aspauunun. Hopmbl npombiBkm gocturatot 10 Teic. M / ra.
29. OueHKa CTOKa C CerlbCKOXO3AMCTBEHHbIX NOJIEN.

> [Mpu oTCyTCTBUM M3MEPEHUN BECEHHUN U OOXOEBOW CTOK C OpoLUaeMbIX
nosien 1 MaccuBOB OnpeaenseTca pacyeTHbIM METOAOM Mo hopmyne:

Qoo =P |1 —(Z5)" ] — 88,

- CTOK C CEeNIbCKOX03AMNCTBEHHbIX NOMNeEn;
0. MNoB.
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P - atmocdepHble ocaaku;

dM - gedomumT Braros3anacoB B METPOBOM Cri0€ NOYBbl (BbIYMCASETCH Kak pas-
HOCTb MeXAy NOSHOW BNaroeMKOCTbIO U (haKTUYEeCKMMM Briaro3anacamm rnoysbl);

Yy - napameTtp, BbIYUCIISEMbIA KaK pasHOCTb MeXAy MOSIHOW BNaroeMKOCTbIO U
MaKCUMarnbHOW MMIrPOCKONMMUYHOCTBIO MOYBbI;

AS - NKAMEHEHUE 3arnacoB BOAbl B MOHMXEHUAX MMKpopenbecba (BCG nepeyunc-
noH

NEHHblE BEMNNYMHBI BblpaXakoTCsa B MM);

b - napameTp, paBHbIn 1,2 oNa BeCeHHero ctoka u 1,1 — ansa netHero.

dopmyna npumeHMma Ans BblYMCIIEHUST CNOS CTOKa 3a OTAENbHbIN OOXAb WK
NaBoOAOK; MOrpeLHOCTb pacyeTa no Heun cocTtasnsieT 20-25 %.

30. CymmapHoe ucnapeHue u BepTuKasibHbIN BrlaroobMeH B 30He aspauuu me-
NMopupyeMbiX 3eMenb.

> [1Ba OCHOBHbIX MeToda U3MEPEHNA CYMMapHOro UCNapeHusi: MeToa BoOA-
Horo 6anaHca n3onMpoBaHHbIX NOYBEHHbLIX MOHOMNTOB U MeTo TennoBoro 6anaHca.
> MeToq Tennosoro 6anaHca, OCHOBaHHbIA Ha 4OCTATOYHO CTPOrnx pusun-

YyecKkux Mpeanochbinkax, B HacTosilLee BpeMsi cynTaeTcsl Hanbonee TOYHbIM Afis onpe-
[eneHns cpeHero CyMMapHOro UCnapeHnsi ¢ CeribCKOXO3SIMCTBEHOrO NOMs - cpeaHss
KBagpaTuyeckas olinMbKa pacdeTa ero 3a MecsiyHble MHTepBarnbl CocTaBnseT okorno 15-
20 %.

> MeTop BogHoro 6anaHca n3onMpoBaHHbIX MOHOSTUTOB - NIM3MMETPOB U UC-
napuTenen MMeeT CpaBHUTENBHYIO NPOCTOTY YCTPOWCTBA U 3KCMfyaTauuu.
> Ha ceTn pekomeHayeTcs ucnosnb3oBaTb nuanmeTpbl Mapku P-80 ¢ ypos-

HeM rpyHTOBbIX Bog 1,0; 1,5; 2,0; 2,5 M 1 nnowaaeto ncnapstowen nosepxHoctu 0,2 M2,
N3roToBnsieMble B KOMMJeEKTe, rugpasnuyeckune ncnaputenu P-17, ncnaputenu M-
50-50 n 'MUN-500-100.

I'lepequb 80r1pPOoCoe. K 3a4emy.

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

2. O6wun meTog BoAHOro H6anaHca, ero NpakTU4eckoe U Hay4yHoe 3Ha4YeHue.

3. O6wwun Bug ypaBHeHUa BogHoro banaHca.

4. MNpakTnyeckoe npumeHeHne obLuero Buaga ypaBHeHnsa BogHoro 6anaHca.

5. Npeobpa3oBaHne BoAHOro GanaHca noa BNMAHNEM aHTPOMNOreHHON OEATENbHOCTH.
6. OCHOBHble aNeMeHTbI MPMXOQHOM YacTn BOAHOro banaHca.

7. OCHOBHblE aNeMEHTbI pacxo4HOW YacTu BogHoro 6anaHca.

9. MeToanka HabnogeHus 3a aTMocepHbIMU OCaaKaMM.

10. MNepeuncnnte NnonpaBkM Ha CMa4YMBaHUS ANS BbIYMCNEHUS aTMOCEEPHbIX OCaaKOB.
11. OpraHunsauus HabngeHn 3a aTMocepHbIMM OcagKkaMu.

12. OpraHunsauusa HabngeHW 3a CHEXHBIM NOKPOBOM.

13. Npoun3BoaCTBO CHETOMEPHbIX CbEMOK.

14. C kakown uenbio NpoM3BoaATcs HabnaeHMs 3a UCNapeHMeM C NoYBbI?

15. Kakne npmbopbl UCNOnb3yTca 451 UBMEPEHUSI UCNAPEHMUS C NOYBbI?

16. C kakown uenbio NpoM3BoasaTcs HabnaeHWs 3a UCNapeHUEM CO CHEXHOIO NoKpoBa?
17. Kakne npmbopbl UCNonb3yrTcs AN UBMEPEHNS UCNAPEHMSI CO CHEXHOMO NOKpoBa?
18. C kakou uenbi npomsBoaaTcs HabnoaeHnsa 3a ncnapeHMem ¢ BOAHOW MOBEPXHO-
cTn?

19. Kakume npnbopbl NCNonb3yTcsa ANns N3MEPEHNSA NCMApPEHNS CO CHEXHOMo NokpoBa?
20. HeobxoaumocTtb HabnwogeHun 3a rnybuHoM NpoMep3aHns U OTTamBaHUS MOYBO-
rPYHTOB.

21. Kak onpegensietca rnybrvHa npoMep3aHns NoYBbI?

22. OcHOBHble 3a4a4uM HabnogeHUM 3a CTOKOM CO CKIOHOB.
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23. KakoBa uerb U3ydeHus pexnma nog3eMHbix Bog?

24. Yo BknovaoT B cebs HabnogeHns 3a peXxmuMom Noa3eMHbIX BO4?

25. YpaBHeHue BogHoro 6anaHca BogoxXpaHunuLa.

26. OnemeHTbl NPUXOOHOWN YacTu ypaBHEHMSI BOOHOrO 6anaHca BogoXpaHMnumLa.

27. ONeMeHTbl pacxo4HOM YacTn BOOOXPAHUIMLLA.

28. B yeMm BbipaxalTcsl 3afIEMEeHTbl BOOHOro 6anaHca BOAOXPaHUNNLL?

29. YTo nokasbiBaeT 3HaK «MUHYC» B aKKyMyMSLMOHHOW COCTaBnswoLwen BogHoro ba-
naHca BogoxpaHunuiy?

30. YTO nokasbiBaeT 3HaAK «MNSIKOC» B aKKyMYNSLMOHHOW COCTaBfisiloWwen BOAHoOro Ga-
naHca BogoxpaHunuiy?

31. YpaBHeHue BogHoro 6anaHca npoToOYHbIX 03ep.

32. B 4em oTnuume ypaBHeHMs BOAHOro 6anaHca BOOOXpaHMMLL, OT NPOTOYHbIX 03ep?
33. YpaBHeHue BoaHoro 6anaHca 6eccTouHbIX 03ep.

34. B yem oT1niMymne ypaBHeHNa BOAHOIo BanaHca NpoTOYHbIX 1 6eCCTOYHbIX 03ep?

TexHOnorua npoBeAeHUs NMPOMEXYTOYHOM aTTecTauun BKNKOYaeT CrydYanHbin
Bbl6op KMMa, noaroTtoBKy M YCTHbIM OTBET MO TEOPETUYECKMM BOMpOCcaM, a Takke pe-
LeHMe pacyeTHOM 3a4a4M C UCNOSIb30BaHNEM BbIYUCIINTENBHOM TEXHUKMN.

[MpomexyTodHasa aTTecTaumnsa NpoBoAUTCHA B COOTBETCTBMMU C rpadoMkoM y4ebHoro
npolecca ABaxabl B rof,.

[na oueHnBaHus pes3ynbTaToB 0Oy4YeHUs Ha 3a4eTe C OLEHKOW UCMOoMb3YTCS
cneayloLmne Kputepum:

- BriageHune MOHATUMHBIM annapaTtoM aHHOM obracTu Haykm (TeopeTuyecKkuMn
OCHOBaMU rMapoumanKkmn n BOAHO-6anaHCoBbIX UCCefOBaHUN),

- CNOCOBHOCTb MNMCTPUPOBaTbL OTBET NpuUMepamu, daktaMn, AaHHbIMU Hay4-
HbIX UCCNEeOOBaHUN;

- MPUMEHATbL TeOpPEeTUYECKME 3HaHUS ONSA peLleHnsa NpakTUYecknx 3agad B cge-
pe NpUMeHeHUst rmapoU3NYeCcKNX 3HaHUN.

[ns oueHMBaHWA pe3ynbTaTtoB 0Oy4eHUs Ha 3a4eTe UCMOoNb3yeTcs crieayroLlee
COOTHOLLEHME NoKasaTenen 1 LWKana oLeHMBaHNsS pe3yrbTaToB 00yYeHUs:

OcBoeHo cogepxaHune y4ebHoro maTepuana. [paBuneHO AaHbl onpe-
[AENeHNsi OCHOBHbIX MOHSITUIA, OTBET CaMOCTOSITENbHbLIN 6e3 MOMOLLM
3auteHo | NnpenogaBaTens; 4ONyckaeTcs He Bcerga nocriefoBaTesibHoe M3noxe-
HWe maTepuana, AalTcs oTBeTbl He Ha BCe BCMoMoraTefibHble BOMnpo-
Cbl. YCneLwHoe BbINoNIHEHME NPaKTUYEeCKMX paboT.

OcHoBHOe copepxaHue y4ebHoro martepmana no gucUMniMHe He pac-
KpbITO, AONyLLUEeHbI rpybble oWnbKM B onpeaeneHnm NoHATU U TepMU-
HOMOrMK, He AaHbl OTBETbl Ha BCMoMoraTesbHble Bonpockl. OTCyT-
CTBWE NpaKTUYecKmx paboT.

He 3auyteHo




