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

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

YTBEPXOAIO

Q?Bep.yrou.m ‘Kadpegpon
npupoogfionb3oeaHust

P i

26.05.2025r.

PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNNMUHDI

B51.B.[1B.04.01 BogHo-6anaHcoBble nccnegoBaHus

1. WWndp n HammeHoBaHMe HanpaBneHus nogrotoBkn: 05.03.06 — Qkonorus n npu-
pogornons3oBaHve

2. Mpodunb noaroToBkU: ['eoakonorna U NPUPOAONONL30BaHNeE
3. KBanudwmkauma (cteneHb) BbINnyCKHUKa: 6akanasp
4. ®opma obyyeHUsA: ovHas

5. Kachepgpa, oTBevalowas 3a peanusauuio OUCUUNNUHLI: Kadeapa npupoaononb-
30BaHus

6. CocraButenb nporpammbl: [lapT AHHa AnekcaHOpoBHa, KaHAugat uanko-
MateMaTU4YeCKUX HayK, OOUEHT, akynbTeT reorpaduun, reoakosormm u Typusma;
anna_razinkova@mail.ru

7. PekomeHpgoBaHa: NpoTtokon o pekomeHgaumm: HMC g-ta reorpadumn, reoakonornm
n typuama ot 19.05.2025 r. Ne8

8. Yue6HbIM roa: 2027 / 2028 CemecTp: 6



9. Llenu n 3apgaum y4ye6HON ANCLUUNIINHDBI:

|=|,eJ'IFIMVI OCBOEHUA yqe6H0|7| ONCUUNIUHBbI ABNAKOTCA:
- CbOpMVIpOBaHI/Ie KOMMJiekca 3HaHU O BOAHO-0anaHCOBLIX UCCNeAoBaHUNAX, NX
Hay4YHOM U NpakTn4eCKoOM 3HaAYEHUNN;
- pacyeT rmapomMmeTeoposiorm4eCkmnx 3rnemMeHToB ypaBHEHUA BOAHOIO GanaHca
pas3fninvHbIX BOOHbIX 0bObekToB.

3agaym y4ebHon OMCUUNNHBI
- NpuobpeTeHNE HaBbLIKOB COCTABNEHUSA YpaBHEHUI BOAHOro BbanaHca onsa pas-
NINYHBIX BOOHbIX OOBEKTOB;
- OCBOEHME MEeTOL0NOoMN NPON3BOACTBA BOAHO-06anaHCoBbIX UCCrefoBaHWM;
- OCBO€EHME HaBbIKOB pacyeToB 3fIeMeHTOB BOAHOro 6anaHca o3ep, BOAOXpaHU-
NULL, peYHbIX BaccenHoB.

10. MecTo y4yebHOM AncUMNUHBLI B cTpyKType OOI:

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

BxogHbIMM 3HaHUAMM SBASIOTCA 3HAHWSA OCHOB OM3MKKU, reorpadum, Guonoruum,
rMaposiorMm 1 MaTeMaTn4yeckon CTaTUCTUKN.

[aHHas gucuunnuHa sgBnseTcs npedwecTteyowen and gucumnnund «BopgHo-
TeXHUYecKkue u3blckaHus», «Boooxos3ancrteeHHble pacyeTbl», «mapoakonornay, «lpu-
pPOOOOXPaHHbIE MEPOMNPUATUS U NPUPOJO0BYCTPONCTBOY.

11. MnaHupyemble pe3ynbTaTbl 00yYeHUs1 NO AUCUUNNUHE (3HAHUA, YMEHUS,
HaBbIKW), COOTHECEHHbIe C NNaHupyeMbIMU pe3ynbTaTaMu OCBOEHUs1 obpa3oBa-
TerbHOMW NporpaMmmMbl (KOMMNETEeHLMAMM BbIMYyCKHUKOB):

HasBaHue komne-

MnaHnpyemble pe3ynbTaThbl

OCHOBE KOMIMJ1eKc-

BOJAHO-TEXHUNYECKNX
n3biCKaHUM

CTBEHHbLIX pac4yeToB

Ko Ko NHaukaTo
A TeHUUn A A P oby4eHnsa
CnocobeH npoBo-
ONTb  MOHWUTOPWHT,
OLIEHKY 3Konormye-
CKOro COCTOSIHMA WU Bnageetr u npume-
3HaTb: OCHOBHble MeToAbl
aheKTMBHOE HAeT wMeTodbl rMa-
BOAHO-0anaHcoBbIX Uccre-
ynpaBsneHne BOA- podun3nkn, BOOHO- .
AOBaHUN, UX NpakTuyeckoe
HbiMn  Buopecyp- GanaHcoBbIX Uccne- 3HaYeHMe
camn c obecneuve- AOBaHMA B npouec- )
. YMeTb: BblMMCNATbL U aHa-
HMem TpeboBaHui nK- | ce BOJHO-
MK- - - nuampoBaTb BOAHble 6a-
3KONOrn4yeckomn TEXHUYECKUX WU3bIC-
8 8.2 . - | NaHcbl pasnnyHbIX BOAHbIX
Oe3onacHocTM  Ha KaHU, BOOOX035M-

00BLEKTOB.

BnapeTb: HaBblkaMu Ka-

HbIX TMOPOMETPU- N ynpaBneHus rua- y
MepanbHon obpaboTkn pe-
YEeCKMX, BOAOHO- POTEXHUYECKNMM
3ynbTaToB BOAHO-
GanaHCoBbIX  WUC- COOpPYXEHNAMN y
- ©anaHcoBbIX HabnaeHun.
crnegoBaHui n




12. O6beM AMcumMnnHbI B 3a4eTHbIX egunHuuax / yac. — 3/ 108.

d)opma npOMe)KyTOqHOﬁ aTTecTauun — 3a4yerT.

13. Buabl y4ye6HoOM paboTbl

TpyaoeMKoCTb (Yachl)
- Mo
Bua yuyebHon paboThl Beero cemecTpam
6 cemecTp
AyOUTOPHbIE 3aHATUSA 44 44
B TOM YuUcrne: nekyummn 14 14
npakTnyeckune — —
nabopaTtopHble 30 30
CamocTtoatenbHas paboTta 64 64
dopma NpoMeXXYTOHHON
arrectaumm — 3adet
WToro: 108 108
13.1 CopgepxaHue AUCLUUNIUHbI
Peanunsauus
Ne | HaumeHoBaHwue pas- pasaena amc-
CopepxaHnue pasgena QUCUUNIIMHBLL | LUNIIMHBI C NO-
n/n aena aucuMninHbl N
MOLLbKO OHMNaNH-
Kypca, QYMK
1. llekuunn
OHnanH-kypc
1. MpeacrtaBneHue o metoae «'mapodumsunka
BogHoro 6anaHca. N BOOHO-
MeTtop BoagHoro 6a-
2. Hay4Hoe n npakTuyeckoe ©anaHcoBble
1.1 | naHca n ero npakTnye-
3Ha4yeHne meToda BOAHOro 6anaH- | uccnegoBaHUs»
CKO€ MpUMeEHEeHNe o )
ca. O0wmn Bna ypaBHeHust BogHoro | https://edu.vsu.r
OanaHca. u/enrol/index.ph
p?id=4353
OHnanH-kypc
1. O6wume nonoxeHune. PacyeTt- «lefgg(meos_MKa
Hble ypaBHEHMSI. A
BogHble 6anaHchbl OanaHcoBble
1.2 . 2. OcHoBbI MeTOAUKM onpene-
peyHbIX 6baccenHoB nccneaoBaHUA»
neHns aneMeHToB BoAHOro banas- )
ca https://edu.vsu.r
' u/enrol/index.ph
p?id=4353
OHnanH-kypc
1. Obwue cBegenusa. Metoabl «rmlfgg(bHMs_MKa
MeToabl U3MepeHNa N | U3MepeHns Konnvectea atMmocgep- A
©anaHcoBble
1.3 | pacyeTta atmocep- HbIX OCa[KOB.
nccneaoBaHUA»
HbIX OCaKoB 2. Pac4yeT aTmocepHbIX ocaa- )
- https://edu.vsu.r
KOB B MyHKTax HabnogeHun. ,
u/enrol/index.ph
p?id=4353
1.4 | MeToabl nccriegosa- 1. BogHo-uanyeckne ceomnctea OHnanH-Kkypc
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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

HMS CTOKa U Bnarosa-
naca no4YBO-rpyHTOB

MOYBO-TPYHTOB U cNocobbl UX onpe-
aenexus. Metogbl 1 npubopbl Ans
onpeneneHns BNaXXHOCTK Bnarosa-
MacoB MOYBO-TPYHTOB.

2. HabntogeHunsa 3a rnybuHon
npoMep3aHns oTTanBaHWsi NOYBO-

«'mppodmsmka
N BOAHO-
©anaHcoBble
nccrnegoBaHusa»
https://edu.vsu.r

u/enrol/index.ph

rPYHTOB. p?id=4353
OHnanH-kypc
1. HabntogeHne 3a CHEXHbIM yp
«'mapodumsunka
NMOKPOBOM, OpraHmM3aums cHeromep- 1l BOZHO-
HbIX MapLUPYTOB, NPOM3BOACTBO
MeToabl CHErOMEPHbIX ©anaHcoBble
15 _ CHEroCbeMOK.
HabnogeHnn nccnegoBaHUsa»
2. O6paboTka n aHanua pe- _
- https://edu.vsu.r
3ynbTaToB HAGMOOEHUI 32 CHEX- .
HBIM MOKPOBOM u/enrol/index.ph
: p?id=4353
OHnanH-kypc
«'mpgpodunsmnka
1. MeTonbl M NPOM3BOACTBO N BOAHO-
16 MeToabl uamepeHnn u | HabngeHun 3a ncnapeHnem ¢ OanaHcoBble
"~ | pacyeTa ncnapeHus NMOYBbI, CO CHEXXHOIO MOKPOBAa, C nccnegoBaHuNa»
BOHOW NOBEPXHOCTM. https://edu.vsu.r
u/enrol/index.ph
p?id=4353
1. OcHoOBHble cocTaBnsawLmMe BOO-
Horo 6anaHca o3ep 1 BOOOXPaHu- -
P AOXp OHnanH-kypc
nuuy.
«I'mpgpodmsnka
2. YpaBHeHuMe BogHoOro 6banaHca 1 BOJIHO-
03€ep 1 BOAOXPaHUNULL,.
BoaHble 6anaHchbl . ©anaHcoBble
1.7 3. MeToabl BbIYUCIIEHUI ANEMEHTOB
03€ep 1 BOAOXPaHUNULL nccnegoBaHuNa»
ypaBHeHNs BogHoro 6anaHca Ha )
nrowagb 3epkana o3ep U Bogoxpa hitps://edu.vsu.r
HLL P P P u/enrol/index.ph
' p?id=4353
4. AHTponoreHHoe BfnsiHUE Ha COo-
cTaBnawLmne BogHoro 6anaHca.
2. MpakTnyeckue 3aHATUA
1. Bbluncnenne artmocdepHbix | OHnamnH-Kypc
ocajkoB, pacyeT KonudecTtBa ocaf- |« mgpodusnka
KOB Ha nnowiagb 3epkana BOAHOro N BOOHO-
BbluncnexHne anemex- than P A A
obbekTa. ©anaHcoBble
2.1 | ToB BogHoro 6anaHca
2. BbluncneHne crtoka no oc- | uccnegoBaHUs»
(NpuxoaHas YacTb) o - )
HOBHOW peke, yyeT ©GokoBon npwu- | https://edu.vsu.r
TOYHOCTW. u/enrol/index.ph
p?id=4353
OHnaniH-Kypc
o «'mppodusunka
BbluncneHne ncnapeHna ¢ BOgHOM 1l BOAHO
BbluncneHne anemeH- | NOBEPXHOCTU, pacyeT ucnapeHms Ha 6AAHCOBbIE
2.2 | ToB BOogHOro 6anaHca | nnowaab 3epkana BogHoro obbekra
nccnegoBaHna»

(pacxogHas 4YacTb)

BbluncneHne akkymynsiumm, HeBAI3KM
BoAHoOro 6anaxca.

https://edu.vsu.r

u/enrol/index.ph

p?id=4353
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OHnanH-kypc

«'mapodumsmka
N BOOHO-
CocTaBneHune ypaBHEHWsS1 BOAHOMO
OanaHcoBble
GanaHca, aHanu3 Nony4YeHHbIX pe-
nccnegoBaHUa»

3yneTaTos. https://edu.vsu.r

u/enrol/index.ph

p?id=4353
13.2 TembI (pasgensbl) AUCUUNIIUHBLI U BUAbI 3aHATUN
Ne Buabl 3aHATMin (4acoB)
HanmeHoBaHuve pasgena JTabo- |CamocTos-
n Jlek- | MNpakTun-
AVNCUUMINHBI paTop- | TenbHas | Bcero
/ Lmn yeckue
. Hble paboTa
MeTton BogHoro 6anaHca u
1 | ero npakTn4yeckoe npuMeHe- 2 —_— 4 9 15
Hue
5 BOLI,Hble GanaHcbl peyHbIX 5 L 4 9 15
accenHoB
3 MeToabl n3MmepeHna n pac- 5 L 4 9 15
yeTa aTMOCHEPHbIX OCaAKOB
MeToabl nccnegoBaHmsa CTo-
4 | Ka W Bnarosarnaca ro4BO- 2 4 9 15
rPYHTOB
5 MeToabl _ CHEeromepHbix 5 L 4 9 15
HabngeHnn
6 MeToabl n3MepeHun u pac- 5 L 5 9 16
yeTa ucnapeHus
" BoaoHble 6anaHcbl 03ep u 5 L 5 10 17
BOLOXPaHWUIINLL
NTtoro: 14 30 30 64 108

14. MeToauueckue ykasaHusi 4nsi o6y4aroLWwmxcsa N0 0CBOEHUIO AUCLIMMIIUHDI

[ns noHMMaHusa 1 OCBOEHMSI MaTepuana HeobxoouMO perynsipHoe nocelleHne
nekuun, BbiNonHeHne nabopaTopHbix paboT. Mo ykasaHuo npenogasatens Heobxoau-
MO CaMOCTOSITENbHO M3y4aTb HOPMAaTMBHbIE JOKYMEHTbI, @ Takke MMPOBON ONbIT Opra-
HM3aLmMn BOAHO-6anaHCoBbIX NCCNeaoBaHNN.

Mpu NOAroTOBKE K NPOMEXYTOYHOM aTTeCcTaunn CTyAEeHTbl U3y4aloT U KOHCMNEKTU-
pylOT pekoMeHayemylo npenogasatenemM yyebHyto nutepaTypy nNo TeMaM NEKUUOHHbIX
1 NabopaTopHbIX 3aHATUMN.

MeToguyeckme pekoMeHgauumn no opraHnsaumm caMocToAaTenbHon paboTbl CTy-
[EHTOB BKIMOYAT MCMNOMb30BaHME 3NEKTPOHHbBIX Y4EOHMKOB U PECYPCOB MHTEPHET, B
TOM Yncre aneKTpoHHOro obpasoBatensHoro noprana Moodle.

KauectBo nogrotoBku obyvatroulerocs obecneumBaeTcsa pas3paboTkon v npume-
HeHneM B y4ebHOM npouecce MeTOANYECKUX YKa3aHWUA, B TOM YMCNE SNEKTPOHHbIX U3-
AaHun, y4yebHbix nocobun ¢ rpudom yyebHo-meToanveckux obbeauHeHU No COOTBET-
CTBYIOLLIEMY HanpaBfeHWIO NOAroTOBKN AN obecnedyeHns apeKTMBHON NOArOTOBKU K
3aHATUSIM, CAMOCTOSATENBHOWN paboTbl CTYAEHTOB, KAYECTBEHHOIO BbINOMHEHWS MPaKTU-
YeCKMX U CaMOCTOATENbHbIX paboT.


https://edu.vsu.ru/enrol/index.php?id=4353
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15. lNepe4yeHb OCHOBHOW U AONOJSIHUTENILHOW NUTEpPaTypbl, PECYPCOB UHTEPHET,
HeoO6XxoauMbIX AN OCBOEHUA QUCLIMNIINHDI

a) oCHOBHasi nuTepaTtypa:

Ne

NcTo4uHMK
n/n

Muxainnos, B.H. 'vgponorus: yyebHunk anga sysoB / B.H. Muxannos, C.A.
1 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. PeweTtbko - MuHucTtepctBo obpasoBaHna n Haykum Poccuinckon de-
Aepaunn, depepanbHoe rocyaapCTtBeHHOe aBTOHOMHOe obpasoBaTeribHoe
2 | ydpexngeHue Bbicluero obpasoBaHna «HauMOHanbHbIM UccnegoBaTeNbCKUN
ToOMCKMI rocydapCTBEHHbIN YHMBEPCUTET». - ToMcK: M3aaTenbcTtBO TOMCKO-
ro nonutexHundeckoro yHusepcuteta, 2015. - 193 c.; To xe [ONeKTPOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=442801

6) gononHUTEenNbHasa nNUTepartypa:

Ne NcTouHUMK

n/n

3 BapbiwHnkos H.B. OuHamuka pycnoBbix NOTOKOB. Y4yebHuk. - CI16.: m3a.
PIrTMYy, 2007. - 314 c.

4 BabkuH, Bnagumunp MeBaHoBu4. BogHbin 6anaHc peyHbix 6accenHos / B.W.

BabkuH, B.C. ByrnuHcknin. — J1.: F'mgpomeTteounsgar, 1982. — 191 c.

5 babknH, Bnagnmnp MBaHoBuy. BoaHbin GanaHc pedHbix GaccenHos / B.A.
BabkuH, B.C. ByrnuHcknin. — J1.: F'mgpomeTteounsgar, 1982. — 191 c.

Bonroe, Muxamn Bacunbesud. CoBpeMeHHble NpobremMbl OLEHKA BOAHbLIX
6 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, rmgporpadus U BOAHbIE
pecypcbl / B.M. MuwoH, M.C. bonrosa, H./. CeHuoBa; Hay4. peq. B.U. de-
7 notoB. — BopoHex: U3a-so BopoHex. roc. yH-Ta, 2005. — 138 c.: un., Tabn.
— (Tpyabl Hay4Ho-nccnenoBaTenbCKOro MHCTUTYTa reonornm BopoHEXCKoro
rocyapCTBEHHOro yHuBepcuteTa; Boin. 23).

MeToabl n3y4eHusi rMaponornyeckoro pexmma BogHolx oobektoB / B.C. By-
8 rnuHckun, I.C. KnenH, U.H. O6pasuos n gp. — J1.: 'mapometeomnsgat, 1982. —
391 c.

Opnos B.l'., CukaH A.B. OcHOBbI UHXeHepHoW ruapornornm/ YyebHoe noco-
9 | 6bue. HanpaBneHue "Okonorvs u npupogononb3oBaHue”. CneumanbHOCTb
"eoakonorus". - Cr16.: usg. PITMY. 2003. - 187 c.

CocTosiHMe n NepcnekTBbl Pa3BUTUSA CUCTEM TMOPONOrMYEeCcKNX HabnoaeHnn
10 | n wuHdopmaumoHHoe obecneveHne notpebutenen //Teaucbl goknagos VI
Mmppon. cbesga. Cekumsa 1. - CI6: N'mgpomeTteonsgat, 2004 r. - 141 c.

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

Ne

NcToYHUK
n/n



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

DneKTpOoHHO-0MOIMoTeYHas cucteMa 'Y HUBepcUuTeTcKasi OnbnuoTexa
online" (http://biblioclub.ru/)

12 | DnexkrponHO-OnOMMoTeuHas cuctema "Jlanp" (https://e.Janbook.com/)
13 | HaumoHanbHbi undposon pecypc "PYKOHT" http://rucont.ru

14 BrekmpoHHbIl Kypc no OucyunnuHe Ha rnopmare «nekmpoHHbIl yHusepcumem BlY» — Pexum 0o-
cmyna: no nodnucke. - https://edu.vsu.ru/enrol/index.php?id=3031

11

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecneyeHuss ANs CamMOCTOATENIbHOW pa-
00ThI
Ne
n/ NCTOYHMK
n
15 | BogHbin kogekc Poccunckon ®egepauyunm (o1 03.06.2006 r.) Ne 74 - ©3

16 FOCT 19179-73 «l'vgponorua cywn. TepmuHbl 1 onpenenenunsay - Mocksa:
NocctaHpgapt CCCP, 1988. — 47 c.

PatkoBuy, [1. A. Ctoxactnyeckne moaenn konedbaHnin cocTaBnAKLLNX BOAHOIO
17 | banaHca pe4dHoro 6accenHa / PAH. VH-T BoaHbIx npobnem.— M., 1997. — 262
c.

PykoBoactBo BogHoGanaHcoBbIM CTaHUMAM. [OoCcyaapCTBEHHbIM rmaposiornye-
ckun nHctutyT. — J1: F'mgpomeTunsgar, 1973. — 301 c.

CemunH B.A. OcHOBbI paunoHanbHOro BOAOMOMb30BaHUS M OXpaHbl BOAHOM
cpegpbl: YyebHoe nocobue/ B.A.CemuH. — M.: Bbiclias wkona, 2001. — 320 c.

20 | PykoBopgsawmne aokymeHTtbl Pocrmgpomerta http://ipk.meteorf.ru

21 | FocynapcTBeHHbIM BOOHbIM peecTp http://www.sur-base.ru

18

19

17. O6pasoBaTtefibHble TEXHONIONMU, UCNOSb3yeMble NMpU peanusauun y4yebHomn
OUCLUMNIUHBLI, BKNOYasa AUCTaHLUMOHHble obpa3soBaTesfibHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe Oby4YeHue):

lMporpamma Kypca peanu3yeTcsl C afieMeHTamMn OUCTaHUMOHHBLIX TEXHOMOMMIA Ha
nnatgopme «ObpasoBaTeribHbIN NopTan «ONEKTPOHHbIA yHMBepcuteT BIY». Pexum
poctyna: https://edu.vsu.ru/enrol/index.php?id=4353

Mpn peanusauumn y4ebHOM AUCLMMIAMHBLI UCMONb3YOTCA NPOrpamMMHblie NakeTbl
nuueHanoHHoro [M0:

- Win Pro 8 RUS Upgrd OLP NL Acdmc;

- Office STD 2013 RUS OLP NL Acdmc;

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

- CINC "KoHcynbTtaHT MNMntoc" ans obpasoBaHus;

- HeunckntouuTenbHble npaea Ha 0O Kaspersky Endpoint Security ans 6usHeca -
YHuepcaneHbii Russian Edition;

- HeunckntouuTenbHble nNpaea Ha O Kaspersky Endpoint Security ans 6usHeca -
PacwwupeHHbin Russian Edition;

- HeuckntounTenbHble npasa Ha MO Kaspersky Security ons ¢gannosbix cepse-

POB;
- MS P.Point;
- STADIA;
- UHTepHeT-6pay3ep Mozilla Firefox.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUNIINHDI:

Onsi IeKUUOHHbIX 3aHamul — yvyebHasa aygutopus (y4ebHbin kopnyc Ne 5 BIY),
OCHallleHHas cneunanusaMpoBaHHON Mebernbio, MynbTUMEQNNHON annapaTtypon (Mynb-
TMMeaMa-NpoeKkTop, KOMMbIOTEP, CTALNOHAPHbLIN 3KPaH);


https://lib.vsu.ru/url.php?url=http://rucont.ru
https://edu.vsu.ru/enrol/index.php?id=3031
http://ipk.meteorf.ru/
http://www.sur-base.ru/
https://edu.vsu.ru/enrol/index.php?id=4353

01 npakmu4eckux 3aHsmul — y4ebHO-Hay4YHas rmgpomeTteoponormyeckas ob-
cepatopua: komnbtoTepbl "Intel Celeron" ¢ mMoHuTOpamu Samsung /NMUEH3NMOHHOE
MO/, npuHTep CTpynHbIn Epson, aBTOMaTM3MPOBAHHbLIA KOMMMEKC nNpuemMa ChyTHUKO-
BOW rvagpomeTeonHdopmaunmn, aBToMaTM3NpoBaHHaa MeTteocTtaHuus M-49, ncuxpo-
mMeTpbl, MeTeomeTp MOC-2, 6apomeTpbl-aHeponabl, rmrporpadbl, CHEroMep BECOBOW,
rmopoMeTpuyeckme BepTyLLKX, 3XONOT, aKTMHOMETpP, OropoXXeHHas nrowagka, npune-
ratowias K Kopnycy, onsi ctaHgapTHbIX MeTeoHabrnoaeHnn ¢ Komnrekcom obopyaoBa-
HUS ANa n3mepeHnsa TemnepaTtypbl, 0CagKoB, BeTpa, 06navyHOCTH, SBMEHUI NOrogpbl.

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEeHUA TeKyLen U NPOMEXYTOYHOM aTTecTa-
umu

Mopsigok oueHkn ocBoeHnst obyyatrowmmmca yuebHoro matepuana onpegenseTtca
coaepXaHnem crneayrLmnx pasgenos AUCUMNINHGIL

Ne | HanmeHoBaHue pasge- Komne- Vikaukatop Ao- OueHoYHble
CTUXKEHUSI KOMMe-
n/n na gucuunmmvHbl TeHuus cpeacTea
TEHUMN

MeTopn BogHoro Ganas-

1 | ca u ero npaktnyeckoe K-8 MK-8.2 YCTHbIN onpoc
NpUMEHEHNE

2 BopHbie 6‘?”aHCb' pet- MK-8 MK-8.2 YCTHbIN onpoc
HbIX 6accenHoB
MeToabl M3MepeHus U

3 | pacyeTa aTMoCeEpPHbIX MK-8 MK-8.2 YCTHbIN onpoc
0CaJKoB
MeToabl nccriegoBaHus

4 |ctoka w BRarosanaca K-8 MK-8.2 YCTHbIN onpoc
NOYBO-TPYHTOB

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

6 MeTope! usmepenni MK-8 MK-8.2 YCTHbIN onpoc
pacyeTa ncnapeHus

7 Bopwele Ganakcul ozep MK-8 MK-8.2 YCTHbIN onpoc
N BOOOXPaHUIMNLL,

MpomexyTodHasa atTecTaums: | [lepeyeHb BONPOCOB, NpakTU4Yeckoe 3agaHune (CMm.

dopma KOHTponsa — 3a4eT n. 20.2)

20. TunoBble ouUeHO4YHbIE cpeaAcTBa U MeToAMYeCKMe maTepuanbl, onpeaensto-
lwu1e npoueaypbl oLleHUBaHUs

OueHka 3HaHUN, YMEHUA N HABbIKOB, XapakTepusyoLlasa aTansl hoOpMUPOBaHUS
KOMNEeTEeHUMA B paMKax U3y4yeHust AUCLMMINHLI, OCYLLECTBASETCA B XOA4E TEKYLUEN n
NPOMEXYTOYHOW aTTecTauun.

Tekyulasa atrecrtaums NpoOBOAUTCA B COOTBETCTBUM C [1OMNOXEHMEM O TeKyLieu
aTTectaumm oby4varoLmxcsa no nporpaMmmam BbicLlero obpasoBaHnst BopoHexckoro roc-
yAapCTBEHHOIO yHMBEpcUTeTa.

Tekyulaa atrecraums NnpoBoANTCSA B hopMax:

- YCTHOro onpoca (MHanBMayanbHbI ONpoc, Aoknagbl);

- MMCbMEHHbIX paboT (KOHTpOnbHbIE, TabopaTopHble paboThl);

- TECTUPOBaHUS;

- OLIEHKM pe3yrbTaToOB CaMOCTOSATENbHON paboThl (Npe3eHTaums).

Kputepun oueHnBaHna NnpuBeaeHbl HUXE.




MpomexyToyHas aTTecTtauusi NpoBOAMTCA B COOTBETCTBUM C [lonoxeHvem o
NPOMEXYTOYHOM aTTecTaumm obyyatowmxcs no nporpaMmam Bbicliero obpasoBaHusi.

KoHTponbHO-n3MeputenbHble mMatepuarnbl MPOMEXYTOUYHON aTTecTaumuu BKIHO-
yaloT B cebs TeopeTMyeckme BOMPOCHI, NMO3BOMSIOWME OLEHUTb YPOBEHb MONYYEHHbIX
3HaHWI, N NpakTU4eckoe 3adaHue, No3BOSSOLLEE OLEHUTb CTeneHb chopMUPOBAHHO-
CTU YMEHMUIN N HABbLIKOB NPW U3YYEHUN AUCLMMNIVHDI.

20.1. TeKywWMn KOHTPOSb yCcneBaeMocTu

KoHTponb ycrieBaeMocTV Mo OUCUUMNINHE OCYLLIECTBMNSETCA C NOMOLLBIO crieay-
IOLLMX OLLEHOYHbIX CPeacTB:
- YCTHbIW OMnpoc.

20.2. NMpomexyTo4yHasa aTTecTauums

MpomexyToyHas aTTecTaums No AUCUMNIMHE OCYLLECTBISIETCS C MOMOLLbIO Cre-
AYHOLMX OLLeHOYHbIX CpeacTB:

- KOHTPOJIbHO-U3MEpPUTENbHBLIX MaTepmanoB, BKIHOYaOLWMX 2 TEOPETUYECKUX BO-
npoca M pacyeTHyl aHanuMTU4Yeckyto 3agady B obnactM rMapodusnkm M BOOHO-
GanaHcoBbIX UCCreaoBaHUA.

TecTbl
1. Temnepatypa, Ha4YMHasa Cc KOTOPOU, NepecTaeT CyLEeCTBOBaTb pasnnine Mexay Xua-
KOCTbIO 1 MapoM Ha3blBaeTCcs:
1) kputnyeckas (MpaBunNbHbLIN OTBET);
2) noporoBasi;
3) cyLlecTBeHHas;
4) onTumarnbHas.

2. MNoTHOCTL Kakol Boabl ABNseTca HanbonbLen npu 4° C:
1) cHeroBowm;

2) poxpeson;

3) peyHowm;

4) okeaHn4veckon (MpaBUNbHLIN OTBET).

3. MNpw Kakoi TemnepaType NMAOTHOCTb BOAbl MakCUMarbHa:
1) 0%

2) 4° (MpaBUNbLHLIN OTBET);

3) 10%

4) 83°.

4. Kak BNusaeT yBenuyeHne gaBrieHns Ha TeMnepaTtypy KMneHus Boapl:
1) TemnepaTtypa KnneHus NoHmxXaeTcs;

2) TeMnepaTtypa kuneHus nosbiwaeTtca (MpaBunbHLIN OTBET);

3) TemnepaTtypa KUNeHns He N3MEHSETCS;

4) TemnepaTypa KuneHns ctabunusmpyertcsa okono 97°.

5. C yBennyeHmeMm MuHepanuaauumn TennoemMKoCcTb BOAbI:
1) yBennumnBaetcs;

2) HE N3MEHSETCS;

3) ymeHblwaeTca (MpaBunbHbIN OTBET);

4) coBnagaeT C TENOEMKOCTbLHO MOYBbI.
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6. KonuyecTtBo Tenna, koTtopoe HeobxoaMMO 3aTpaTuTb Ha NOL4OrpeB BOAOEMA MacCom
m oT TemnepaTypbl T1 4O TeMnepaTypbl T, BblipaxaeTca popMyrnoun:

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

3y Q=mCTT,;Q=mC T Ty,

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

7. KonuyecTtBo Tenna, KOTopoe 3aTpaynBaeTcs rnpu nepesoge 1 Kr BewecTsa U3 XXUAKo-
ro COCTOSIHMA B ra3006pa3Hoe HasblBaeTCcs:

1) oTHOCUTENBHOM TENNOTON UCNAPEHUS;

2) CKpbITOM yaenbHOU TennoTon ucnapeHus (MpaBunbHbLIN OTBET);

3) ABHOWM yaenbHOM TENOTOM UCnapeHus;

4) ncnonb30BaHHOW TEMNOTON UCNAPEHUSI.

8. KonuyecTtBo Tenna, Heob6xoamMmoro Ans Toro, 4Tobbl NpeBpaTUTb B Nap Maccy BoAbl
M Npu Ha4anbHOM TeMmnepaTtype T, BbipaXkaeTcs (oOpMYyJSIon:

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

2) Q,=mC(T_+ H)+ L m;
3) Q,=mC(T +T,)-L
4) Q =mC (TK H)+ L m (npaBManbIM OTBeT).

9. Konu4yecTtBo Tenna, KOTOPOE He BbI3bIBAET HAarpeBaHWs, a pacxogyeTcsa Ha npespa-
LLleHWe Nbaa B BOAY, Ha3blBaeTCs:

1) ckpbITOM TENNOTOM TasiHUSA NbAa;

2) ABHOW TENNOTON TasHUS NbAaa;

3) OTHOCUTENBLHOW TENNOTOMN NNABNEHUN Nbaa;

4) ckpbITOW TensoTon nnasneHus noaa (MpaBunbHbIA OTBET).

10. KonuyecTtBo npoTeKwero 4yepeas crnown Boabl Tenna npu yctaHoBuBLLEMCA TENJ10BOM
noToke onpep,enﬂemﬂ BblpaXXeHnem:

1) Q=-AF ZT 7 (MpaBunbHLIN OTBET);

2) Q:—AF—TZ;T%;

3) Q=—AF(T,-T,)Zr;
4) Q=—AF(T,+T,)Zz.

11. Bblbepute BEPHOE yTBEPXKAEHUE:!

1) BA3KOCTb BOAbI BO3pacTaeT C pOCTOM TeMnepaTypsbl;

2) BA3KOCTb BOAbl yObiBaeT ¢ pocToMm Temnepartypbl (lpaBunbHbIN OTBET);
3) BA3KOCTb BOAbI HE 3aBUCUT OT TemnepaTypbl;

4) BA3KOCTb BOAbl HE MEHSIETCSA C POCTOM TeMnepaTypbl.

12. B kakOM BuAe rpyHTa BbICOTa KanumnsipHOro NogHATUSA BoAbl HambonbLuas:
1) necok cpeaHe3epHUCTbIN;
2) NeCOK MENKO3EPHUCTLIN;
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3) CYrnuHoK;
4) rnvHa (MpaBunbHLIK OTBET).

13. AHanunTuyeckasa 3aBUCMMOCTb CKOPOCTUK 3BYKa OT TeMnepaTtypbl BOAbl UMEET BUA:
1) U =1557 +0,0245(74 —1)’;

2) U =1557 —0,0245(74 +t)’;

3) U =1557 —0,0245(74 t) ; (MpaBuUNbHLIW OTBET);

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

I\J

14. OTHOLEHME OTPaXKEeHHOW COMNMHEYHOM SHEPIUM K NOCTyNaroLLen Ha3blBaeTCs:
1) anbbepc;

2) anbbepno (MpaBuUnbHLIN OTBET);

3) anbbaHo;

4) anbbeTp.

15. MNpun 3amyTHEeHUM BoAbI anbbeno:

1) ymeHbLIaeTcs;

2) yBenuuuBaeTtcs ([IpaBunbHbIN OTBET);
3) HEU3MEHHO;

4) konebnetcs.

16. YpoBeHb paguaumm, NpoHUKLIEN B BOAY, Ha rnybuHe:
1) ymeHbwaetca (MpaBunbHbIN OTBET);

2) yBenunymBaeTcs;

3) HEe U3MeHsIeTCS;

4) konebneTcs.

17. Npo3payHOCTb BOAbI 3aBUCUT OT:

1) Temnepartypsbl;

2) CONeHoCTH;

3) aTMocdepHOro AaBreHus;

4) B3BeweHHbIX YacTuy (MpaBunbHbIN OTBET).

18. DdhdekTnBHOE N3Ny4yeHne BOAHON NOBEPXHOCTU NpeacTasnseT cobon:

1) pa3HOCTb MeXAay COOCTBEHHbLIM MU3flyvYeHuem Boabl U nornoweHHbIM (lMpa-
BUNbHbIN OTBET);

2) cymMMy COBCTBEHHOIO M3ny4yeHns BOAbl U MOrMOLWEHHOrO;

3) npon3BegeHne cobCTBEHHOMO N3nyyYeHnst BoAbl U NOrMOLLEHHOrO;

4) OTHOLLEHNEe COBCTBEHHOMO N3Ny4YeHNst BOAbl K MOrfOLLEHHOMY.

19. Kakoro crnosi He cyulecTByeT B JieAdHOM MOKpPOBe NPeCcHOro Bogoema:
1) cnov BOAHOrO Nbaa;

2) criol BOOHO-CHEroBoro nbaa;

3) cnon cHexHo-wyrosoro nbaa (MpaBunbHbIA OTBET);

4) crnon BO4HO-LLYroBOro nbaa.

20. OT BepxHen K HWXHEN MOBEPXHOCTU NeAAHOro rnokpoBa B pesynbTaTte B3aMMHOIMo
OorpaHU4eHusi pocTa KpUcTansos:
1) nx yncno ymeHbllaeTcs, a pasamep yBenuumBaetca (MpaBunbHbLIN OTBET);
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2) UX YMCIo yBENUYMBAETCS, @ pa3Mep YMEHbLLAETCS;
3) UX YMCIO YMEHbLLAETCS U pasmep YMeHbLUAeTCs;
4) NX YMCNOo yBENMYMBAETCS U pa3mep YBENNYNBAETCS.

21. Cmep3aHue neasiHbiX KpUCTanMKoB 1 OTAENbHbIX MacCUBOB fbAa B MECTax UX Co-
NMPUKOCHOBEHUS, HAXOOALWMXCA B YCNOBUSAX NOBbLILEHHOrO yAeNbHOro AaBneHust Hasbl-
BaeTcs:

1) pekpuctannmsaums;

2) pexenauus (MpaBUNbHLIN OTBET);

3) B3roHka;

4) cybnmmaums.

22. N\ameHeHue Kpuctannnyeckom CTPYKTYypbl NbJa W CHera BCrneacTBue nepepacnpe-
AEeNEeHNa aTOMOB M MOMEKYN MeXay OTAENbHbIMU KpUcTannaMmm HasblBaeTcs:

1) pekpuctannusaums (MpaBunbHbLIX OTBET);

2) pexensauns;

3) B3roHKa;

4) cybnmaums.

23. MNpouecc ncnapeHuns ¢ NOBEPXHOCTM NbAa U CHEra unu nepexog Bnarv n3 TBepaoro
COCTOSIHMS B ra3006pasHoe, MUHYS XnaKyto dasy, Ha3biBaeTcs:

1) pekpuctannmsaums;

2) pexensauusn (MpaBunbHLIN OTBET);

3) B3roHKa;

4) cybnmmaums.

24. Tpouecc KoHOeHcaLmMm Bnarm Ha NOBEPXHOCTU fbAda U CHera, MUHYS Xnakyto daay,
Ha3blBaeTCs:

1) pekpuctannusaums;

2) pexensauns;

3) B3roHKa;

4) cyonumaumns (MpaBunbHbIA OTBET).

25. Bbibepute BepHOe yTBEPXOEHME:

1) ¢ yBenu4yeHnem o6bema Nop MIIOTHOCTb NbAa yMeHbwaeTtcs ([paBunbHbIN
OTBEeT);

2) ¢ yBenu4yeHnem obbema nop NAOTHOCTb NbAa YBENMYMBAETCS;

3) ¢ yMmeHbLUeHMeM o6bema nop NAOTHOCTb fbAa YMEHbLUAETCH;

4) ¢ yMeHbLUEHNEM 06beMa Nop NAOTHOCTb fbAa HE U3MEHSIETCS.

3apaum

3apava 1

TpebyeTcs onpenennTb CpeaHO MHTEHCMBHOCTL M3MEHEHUs 3anaca Tenna B
HenpoTOYHOM BOAOEMe 3a Man (Oaekabpb) n HakonneHve (Mnu pacxogoBaHue) Tenna B
HeM 3a 3Tu Mecsilbl.

CpefHvie 3a Mall U fekabpb 3HaYeHWs TENMOBbIX MOTOKOB, B BT / M%:

- NornoLleHHas BoAon cyMMapHas conHeuHasa paguaumsa S, = 252 (43);

- TypbyneHTHbIN TennoobmeH ¢ atmocdepon Sy = - 22 (100);

- 3(pPeKTUBHOE U3ny4veHne Syq = 50 (58);

- Tenno, 3aTtpaveHHoe Ha ucnapenue S, = 70 (7,2);
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- TennoobMmeH C rpyHToM aHa Sy =6 (- 3).
3HayeHnsa ocTanbHbIX COCTaBMSAOWMNX YpaBHEHMSA ANA paccMaTpuBaemoro ne-
puoga 6nm3KkKn K Hyrto.

PelueHne BapuaHTa 1:

CpeaHne 3HayYeHnss MIHTEHCMBHOCTU M3MEHEHUs 3anaca Tenna n mae u gekabpe
onpeaenvm ¢ NoMoLLb YPaBHEHMS:

S5=252+22—50—70+6=160 BT/ Mm?

S12=43—100-58-7,2-3=-1252BT1/M

Taknum obpasom, B Mae Tenno B BogOEMEe HakannmBanoch, a B Aekabpe — pac-
xogoBanock. B pacuyeTe Ha eguHuMuy nnowagm BogoemMa HakonneHve Tenna B Mae co-
cTaBUIIO

A'S5=160 x 31 x 86 400 = 429 x 10° O / m?, a pacxogoBaHue Tenna B aekab-
pe —A S 12 =-1252 x 31 x 86 400 = - 335 x 10° [x / M, rae 31 —unCro CyTOK B Me-
caue, 86 400 — ymcno cekyHA 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 cpefHO TemnepaTypy BoAbl B HEMPOTOYHOM BOAOEME B KOHUE
Mecsua Npu Cneayowmnx UCXOAHbIX AaHHbIX:

CpefHve MeCsUHble 3HaYEHWs TEMNMOBbLIX MOTOKOB, BT / M%;

- NornoLleHHasi BOAON CyMMapHas conHeyHasa paguaums S, = 270;

- TypOyneHTHbIN TennoobmeH ¢ atmocdepon Sy = 75;

- 3pPEKTUBHOE U3NyYeHne Syq = 53;

- Tenno, 3aTpayeHHoe Ha ucnapenuve S, = 137,

- TennoobMeH C rpyHTOM AHa S = - 15,2.

CpeqaHsia TeMnepartypa BoAbl B Hadane mecaua t, = 16,1°C.

CpegHsas rmybuHa Bogoema h = 9 m.

B mecsue 30 cyr.

PelueHne BapuaHTa 1:

Ncnonb3ysa BbipaxeHne S = Sp+ Sy — S — Su — Sy, paccumTbiBaem pesynbtu-
pyoLwwmnm Tensioson notok: S =270+ 75-53 - 137 -15,2=138,8 Bt/ M2,

MpupalleHune 3anaca Tenna B BOOEME 3a MECSL, COCTaBUT:

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

Ha ocHoBaHuu bopMyrbl MHTEHCMBHOCTU U3MEHEHNA 3anaca Tenna:

S=cph({t-Ty /T,

roe h — rnybuHa,

p — NAOTHOCTb BOAbI,

C — yaenbHasi TennoeMKoCTb BOAbI,
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ty— Temnepartypa B Hayane pac4yeTHOro nepvoaa,
T, — TemnepaTypa B KOHLE pac4yeTHOro nepuoaa,
T — NPOAOIMKUTENBHOCTL PacYeTHOro neproaa,
MOXHO 3anucarThb:

AS=CpAth/t

MpuHnmas yaenbHyto Tennoemkoctb Bodbl C, = 4190 [x / (kr-K), nnoTHOCTL BO-
abl p = 1000 kr / M° 1 yunTbIBasi, YTO MPOAOIMKUTENBHOCTL PACYETHOTO Nepuoaa T pas-
Ha OQHOMY Mecsuy, Nony4yaeM U3MeHeHue cpedHen TemnepaTypbl BOAbl B BogOEME 3a
Mecsau;

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

CpefgHsa TemnepaTypa BoAbl B KOHUE Mecsua: ty =t, + At = 16,1 + 9,6 = 25,7
°C.

Homep Bapvanta | S, BT/ M°
-15,2
-14
-16
-12
-11
-10
-12,2
-15
-11,2
-13

Blo|o|~N|o|a|swinfe

3apava 3

Onpegenntb KONMYECTBO Tenna, obpa3oBaBLUErocs B NOTOKE 3a CyTKMU 3a cyeT
MEXaHNYECKON IHEPTUN ABMXKEHUS BOAbI.

McxogHble gaHHbIE:

CKOpPOCTb TedeHus v=1,7 m/ c;

rnybuHa h = 3,5 m;

ykroH i = 0,0007;

wunpuHa B = 25 wm;

anunHa notoka | = 300 m.

PeweHne BapuaHTta 1:

Mcnonb3yem dopmyny onpeneneHnsa Tensna B NOTOKE 3a CYET MeXaHUYeCcKowm
aHeprM S 3. 4. =p X Qx| x V x h x B, rae p - NNOTHOCTb Bodpl Kr / M* ,V - CKOPOCTb Te-
YyeHunsa M/ ¢, i - YKNOH NoToka, h - rmybuHa notoka, Q — pacxog Bogpl, B - wmpuHa noto-
ka. Onpeaenvm NpuToK Tenna B cekyHay Ha 1 M? 3epkana BoApb!:

Sa.4.=9,81x1000 x 1,7 x 3,5 x 0,0007 = 40,9 BT / M.

3a cyTkv NpuxoA Tenna B pacyeTe Ha 1 M? NOBEPXHOCTU NOTOKA paBeH

[l = 40,9 x 86 400 = 3534 k[x / m°.

[nsa Bcen nnowaan 3epkana Boabl notoka, pasHon F = 300 x 25 = 7500 M2, KO-
nnyecTBO Tenmna, obpa3oBaBLUErOCs 3a CHET MEXaHWYECKOW JHEepPrnn ABMXKEHUS BOAbI
3a cytku, Q = 7500 x 3534 = 26500 MOx.

| Homep BapuanTa| rmy6unah (m) | i-yknon | Ckopoctb Teue- |
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HMa,Vm/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

3apaua 4

Onpegenntb NOMHOE KONMUYECTBO Tenna, 3aTpayMBaeMoro Ha TasHue nbaa B
BOAOEME.

McxoaHble gaHHble:

HayanbHas TemnepaTtypa nbga t, = — 15° C.

TonwwuHa nbga h = 0,75 m.

MRoTHOCTb NbAa Pn = 916 kr / M>.

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

PewleHve BapuaHTta 1:

Onpepgensiem 3atpaTbl Tenna na nporpesB nbaa ot TH = — 15 °C gpo Tk = 0 °C.
Ha eguHuuy NnoBepXHOCTH (Ha KB. M.) OHW COCTaBAT

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

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

3aTpaTbl Tenna Ha TasiHue nbaa, umetowlero Temnepatypy 0 °C, B pacyeTe Ha
eanHunuy nosepxHoctu: ; =pnaxCpxxhng=-916 x 3,33 x 105 x 0,75 = - 228,8 x
106 Ox / M2,

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

OO6Lwee konMyecTBO Tenna, 3aTpadnBaeMoe Ha TasitHue nbAa, CkraabiBaeTcs u3
3aTtpar Tenna Ha nporpes nbga Ao 0 °C v 3atpart Tenna Ha TasiHue nbaa, UMEIOLLLEro
Temnepatypy 0 °C, T. e. [ = (- 28,1 x 1012) + (- 297,4. 1012) = - 325,5 x 10" 1. (-
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
3apava 5

Onpegenutb TemnepaTypy BOAbl B HXXHEM CTBOpe 6eCcrnpuUTOYHOro y4acTka peku
npu crneayowmx NCXoaHbIX AaHHbIX:
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B BepxHem cTBope 6ecnpmToyHOro yyactka peku Temnepatypa Boabl tg = 8,1°

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,

PelwueHne BapuaHTa 1:

Bbluncnvm  KonmyecTtBo Tenna, MNocTynawlwero ¢ pycroBbiMW BOAAMWU 4epes
BepxHuii cTBOp: SB = (4,19-:270-8,1) / 3 = 3054 BT/ M°.

Onpegenvm KonmMyecTBo Tenna, NOCTynaroLwero ¢ rpyHTOBbIMU BO4aMU.

Pacxopg rpyHTOBbLIX BoA4 Qrp paBeH pa3HOCTU pacxXxogoB BOAbl B BEPXHEM U HUX-
HeM cTBopax, T. €. 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/ M2

KonnyectBo Tenna S, YyHOCMMOro peKkom CO CTOKOM BOAbl C pacYeTHOro yyacTka,
onpeaenum no ypaBHEHMIO TEMNNOBOro 6anaHca, KOTopoe Ang paccMmaTpuBaeMoro Cny-
Yyas umeet BuA4: S = Satm + SB + Srp + SAHo.

MoactaBmMB B 9TO ypaBHEHME 3HAYEHUSA BXOASALLIMX B HEro BEMUYMH C Yy4ETOM
3HakKa, onpegensiolero 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 BogHoro 6anaHca:
- Ans pevHoro 6accenHa 3a oTAenNbHbIE roApl;
- ANsl OKeaHOB 1 MOpPEN B LIENOM;
- ANs BCEW CyLUW.
lMosiCHUTE 3HaYeHne YNeHOB YpaBHEHNS.
> Ans peyHo20 6acceliHa 3a OTAENbHbIE roabl:

Q=P-E%S

rae Q — pedHon cTok; P — ocagkn; E — ncnapenue; ¥ S — HakonneHme unn pacxo-
AOBaHWe BNnaru B pe4HoM baccenHe;
> Ans okeaHoe u Mopeu 8 uesiom:
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PM.OK:EM‘DK'_ Q :EM.OK - VM.OK + Vc:EM.OK'_ (VM.OK— Vc)
> Ans eceu cywu:
PC = Ec ‘l‘ Q = Ed"‘ VM. oK~ V(::Ec + (VM. oK — Vc)
roe PM_ oV Pc - rofoBO€ KOSIMYeCTBO OCA[KOB COOTBETCTBEHHO Hag MupoBbiM c;Kea-
HOM (OKeaHaMu U MOpPSIMU) U Hapg cyLlewn; EM. o V! Ec - TO4OBOE 3Ha4YeHne ucnapeHud

COOTBETCTBEHHO C MMpoBOro okeaHa v ¢ cywmn; Q — rogoBOe KONMMYECTBO BOAbI, NpU-
HOCMMOW pekamun B OKeaH U Mops; V, .. "V, - ronosoe konviecTBO BOASHLIX NapoB B
. OK. (4

aTMocdepe, NepexoasilLMX C OKeaHoB Ha Cyuly V1 C Cylun Ha OkeaH V .
. OK

2. Nepeuncnure ycnosuss NpuMEeHMMOCTU ypaBHEeHUs1 BogHoro 6anaHca 3eMHoro
wapa.

> OTWN ypaBHEHUs cripaBennvBbl NWLWb B CPeQHEM ANl MHOFONETHEro nepu-
oda, HO He Ons OoTAenbHbIX NeT, Tak Kak npeanonaratT OTCYTCTBUE Mepexogsamnx u3
roga B rog 3anacoB BoAbl Ha cylle n B MMpoBoM okeaHe;

> [na oTaenbHbIX NEeT, CTPOro roBops, 9T ypaBHEHUS OOSMKHbI BbITb Jonon-
HEHbl TaK Ha3blBaEMbIMU «aKKYMYISILMOHHBbIMMY» COCTaBNAOWMMN BogHOro GanaHca,
KOTOpble B HacTosLLee BpeMS HEU3BECTHbI U BPSA N MOTyT ObITb OLIEHEHbI HaZEeXHOo
n3-3a HeOoOCTaTOMHOCTU UCXOAHOM MHAOPMaUMM U Manon TOYHOCTU MX onpeerieHns
AJ151 OFPOMHBIX TEPPUTOPUIA CYLLM U OKeaHa.

3. Mepeuncnurte BMAbI BOAHOro 6anaHca, fante UM KpaTKyro XapaKTepUCTUKY.
> B 3aBMCMMOCTM OT NMOCTaBMNEHHbIX 33434 U UMEILLNXCA AAaHHbIX BOAHbIE
GanaHcbl MOryT 6bITb NOMNHBIMKY (AeTaNbHBIMW) U YaCTHbIMU (NPUBNMXKEHHBIMK).
> MonHbIn BoAHbIN 6anaHc - 6anaHc, oxBaTbiBalOLWMIA BCe CTaTbh Npuxoaa

(ocagkn, NPUTOK peyHbIX 1 NOA3EeMHbIX BOA M Ap.), pacxoda (ucnapeHue, OTTOK BoAbl U
Ap.) N n3aMeHeHus 3anaca BoAbl Ha MOBEPXHOCTU M B TOSLLE M3y4aeMoro NpupoaHoro
obbekTa.

> YacTHbIN BogHbIN OanaHc — 3TO0 OanaHc, Koraa OoAvH WM HECKONbKO
(cymmapHO) anemeHToB BogHOro 6anaHca He MoryT 6biTb M3MEpPEHbl U ONpeaensatTCs
nyTem pacyeTa Kak OCTaTOMHbIA YNeH ypaBHEHMs1 BogHOro 6anaHca (no pasHoCTM Bcex
APYrNX 9NEeMEHTOB, M3MEpPSIEMbIX B HaType ANs1 AaHHOro obbekTa).

4. OnA kakon 4acTu TeppuTOpPUM CyLUM BO3MOXHO COCTaBfieHWe ypaBHEHUs
BoAHOro 6anaHca?
> O6wumn Bug ypaBHeHna BogHoro 6anaHca 3a nobon NpomexyTok Bpeme-

HW COCTaBnsIeTCS ANsl NPOU3BOSIbHO BbIOPaHHOM YacTu TeppUTOPUN Cylin nnowaabto A
n 06beMOM V, OrpaHMYEHHON CBEPXY MOBEPXHOCTbLIO pa3sgerna cylm unm atmocdepsl, €
BokoB—BePTUKANIbHON LINNNHAPUYECKOW MOBEPXHOCTLIO, MPOXOAALLEN Yepe3 BHELLUHIOH
rpaHuuy (KOHTyp) nnowaan A, a CHU3y — KpOBMen BOAOYMNOPHbIX NOPOA, NOACTUNato-
LLMX BOAOHOCHYIO TOSLWY MOYBO-FPYHTOB 30HbI MHTEHCMBHOIMO BOLOOOMEHA, T. €. 30HHbl,
ApeHupyemMon rugporpaduyeckon CeTbio, HaxoAswenca B npepenax AaHHOW 4YacTu
TEPPUTOPUN.

5. O6wun BuO ypaBHeHUs1 BOAHOro 6anaHca Ana TeppuTopun, B npegenax
KOTOPbIX OTCYTCTBYIOT BOAOXPaHUNMLLA U NpyAbl.

[na Tepputopuin, B Npegenax KOTopbiX OTCYTCTBYKOT BOAOXpPaHUNMLWA U Npyabl,
BennumHa A S npeacrtaBndeT cobon anrebpanyeckyro CyMMy U3MEHEHUI 3anacoB BoAb!
B CE30HHOM CHEXHOM MOKpoBe A S, Hanegsax, NegHUKax M MHOFONMETHMX CHEXHUKax

CH..

AS ,Bo3epax AS u bonortax A 86
0.

, B pycrnoBou cetn A S B 30He aspauuu
neaH. 03. .

n pycn.,
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noYyBOrpyHTOBOW TONwmn A M, B BOOOHOCHBIX criosx A G, ApeHupyeMbix rugporpaduye-
CKOW CETbI0 JaHHOW TeppuTopuu, T. €.

AS: ASL‘.H _{_ AS.’!CE,U. + ASO.?) “{_ Z\SGOH + AS{JYCJ{ + AM + AG

Mpwn HanUuun NPyaoOB M BOAOXPAHUIULL, B BENMUYMHY A S OOMKHO BKIOHATHLCS

Takke M3MeHeHMe 3anacoB BOAbl B 3TUX NpyAax U BogoxpaHunuwax A S
np. BOXP.

6. HanTte onpeaeneHne «3aMKHYTOro» pe4yHoro 6accenHa, BbINUwnUTe ypaBHe-
HMe BOAHOro 6anaHca 3aMKHYTOro pe4yHoro 6accemMHa B eCTECTBEHHbIX YCITOBUAX
M OXapaKTepusymTe ero 3fieMeHTblI.

3aMKHYTbIN pe4yHon BaccenH — 3TO peyHon H6acceinH, y KOTOporo Bogopasaensl
MOBEPXHOCTHLIN N NOA3EMHbIX BOZ COBMagatoT, NO3STOMY MOA3EMHbIN CTOK MOSTHOCTBIO
dopmupyeTcsa B npegenax gaHHOro 6accenHa, To eCTb NPUTOK NOA3EMHbIX BOL, M3BHE

OTCyTCTBYET (QI1 nos. 0).

OT1TOK NoasemMHbIX Boa Q N3 Takmx 6accermHoB MPOUCXOOUT NULLb 4Yepes
0. noas.
3aMblKaloLMIM CTBOP OCHOBHOW pekun (B BUAE NOA3EMHOM cocTaBnsaowen Q obuiero
no3Aa.

peyHoro cToka Q).
YpaBHeHue BogHOro G6anaHca 3aMKHYTOro peyHoro 6accerHa B €CTeCTBEHHbIX
YyCNoBUSIX UMeeT BUA

P-E-Q=AS

a npu pacyneHeHun odLero peyHoro ctoka Q Ha NMoBepXHOCTHY Q N NOA3EMHYIO
noB.
Q , COCTaBnsioLMe OHO MOXeT ObITb NpeacTaBneHo B Buae
noas.
P-E-Q -Q =AS
nos. noas.

7. Hante onpepeneHue «BUCAYEro» peyHoro b6accenHa, BbINUWWTE ypaBHe-
HMe BOAHOro 6anaHca BUCAYEro pe4yHoro 6accemMHa B eCTECTBEHHbIX YCIOBUAX U
oXxapaKTepu3ymTe ero 35IeMeHTbI.

Bucaumm peyHom 6acceiH — 3TO peyvHoM BaccenH, y KOTOporo Boaopasaensbl
NMOBEPXHOCTHbIX 1 NOA3EMHbIX BOA HE COBMaaatorT.

CTOK B 3aMblKaloLLMX CTBOpaAx 3TUX pek Q' Bknto4vaeT B cebs B OCHOBHOM fULLb
NMOBEPXHOCTHYIO COCTaBIsIOLLY 00LEero pe4yHoro ctoka Q , T. €. 3aHWXKEH Ha Benu-

noB.

YNHY HE OpEeHNnpyemMoro noa3emMHoro Ctoka Qnoa.

K uncny Bucsumnx peyHbix 6accermHoB OTHOCATCA 06bIMHO BO4OCOOPLI MarbiX pek
3acyLUNMBbLIX PANoOHOB, ANsi KOTOPbIX XapakTepHo rnybokoe 3aneraHMe OCHOBHbIX 6es-
HaNOpPHbIX BOOOHOCHbIX FOPU30HTOB.

YpaBHeHue BoaHOro 6anaHca Takmx pevHbix 6accenmHoB MMeEeT BUA;:

P-E-Q =AS
noB.
8. BbinuwunTte ypaBHeHMe BoAHOro 6anaHca ropHoro fiegHMKa Ans KOpoTKkoro
MHTepBana BPeMeHU U OXapaKTepU3ynuTe ero 3fieMeHThbl.
YpaBHeHne BogHOro 6anaHca ropHoro negHvka Afsi KOPOTKOro MHTepBana Bpe-
MeHU (MecsL, Ce30H U T. 4.) UMeeT BUA:

P +Q +AS -Q -E =AS

negH. MeT, nas. n. 3. o negH. negH.
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P - KONnM4ecCTBO BblNaBLLUMX TBEPAbIX OCadKOB 3a paC“IeTHbIﬁ nepunon Ha no-
neaH.

BEPXHOCTb JNeaHUKa,

- KONMMYEeCTBO Jibda U CHera, NnocCTynmBLIMX Ha NOBEPXHOCTb JieAHWKa 3a
MeT, naB.

CYET NaBMH U METENEeBOoro NnepeHoca cHera;
AS - KONMMYeCTBO Tanol BoAbl, MOCTYNMBLUEN K NEOHUKY C MNpUeraroLLmx
n. 3.

CKINMOHOB rop 1 3amep3Luen B Tosne pupHa;
Q - OTTOK BOA OT JflefHMKa 3a CYEeT pacTasiBLUEro CHera v nbaa 1 nputoka K Hemy
o

TanblX BOA C npureratromnx CKIoHOB rop,

E - ucnapeHmne c noBepxHOCTU JieaHunKa,
negH.

AS - U3MeHeHue obLero 3anaca BoAbl B NbAe U CHere ropHoro negHvka 3a
neaH.

paccmaTpuBaeMbIn nepunos.

9. BbinuwuTe ypaBHeHMe BOAHOro 6anaHca AnA yyacTKa peku U oxapakre-
pU3ynTe ero aNemMeHTbI.
YpaBHeHue BogHoro GanaHca Anga yvactka peku MMeeT Bua:

P +Q +0Q s +Q -(Q +E +Q )=AS

pycn. n. n. noas. o pycn. 0. noas. pycn.

Pp . - 0CaaKn Ha BOOAHYK MOBEPXHOCTb pPeKn Ha AaHHOM y4acTKe (MG)K,D,y Bepx-
ycn

HUM W HWXXKHUM TMAPOMETPUYECKMMM CTBOPAMMK);
Q - npuTOK BOAbl HA AaHHBIN Y4acTOK PeKM Yepes BEepXHUI rmapomMeTpuye-

CKUIN CTBOP;
Qn. 6ok

KOB, BragatoLmx B PeKy, U CKIOHOBbIA MOBEPXHOCTHLIN CTOK C MeXOypeyHblX Npubpex-
HbIX YacTen BogocbopHou nnowagn);

Q ..~ MPUTOK NOA3EMHBIX BOZ, B PEKy Ha paccMaTpnBaemMom ee y4acTke;
n. noas.

Q - OTTOK BOAbI Yepe3 HKHUI rMOPOMETPUYECKUIA CTBOP PEKM;
o

- bokoBou NPUTOK BOAbl B PE€KY Ha aHHOM €€ y4acCTKe (CTOK BCEX NMPUTO-

E - CNapeHne C OTKPbITON U 3apoCLUen pacTUTENbHOCTLIO BOAHOW MOBEPX-
pycn.

HOCTU peKn (BKJ'IPO‘-Iaﬂ 3artonndemMmyro BbICOKMMU BOAaMU HOIZMy);

Q - OTTOK BOA, U3 pycria peku Noa3eMHbIM NyTeM;
0. noa3

AS ., ~ W3MeHeHVe 3anaca BOAbl Ha AaHHOM y4acTke peku 3a pacyeTHbIN WH-
pycn.

TepBall BpeMeHN.

10. BbinuwwuTe ypaBHEeHUEe n3MeHeHUs ucnapeHus AE; n oxapakrepusymnrte ero
3N1eMeHTbI.
YpaBHEHNE N3MEHEeHUs1 UCnapeHns A EX M. ©. B BUAE:

AE =AE +AE +AE +AE +AE +AE -AE
. (o]

X a.n P ocC .CX. BACH. BAXP.- np. pycn.
30ecb A E — usamMeHeHus1 ucnapeHusi:
A Ea_n_ — ¢ bacceliHa B pe3ynbraTe arporieCoMennopaTUBHbIX MEPONPUATUINA;
A Eo - N3-3a OPOLLIEHMS 3aCYLUNMBLIX TEPPUTOPUN;
A Eoz o~ /13-33 peryn1poBaHus BOAHOTO PEXMMa MOYBOTPYHTOB Ha OCYLLIEHHBIX
3emnax mnm.6c>-n0Tax;
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AE =AE +AE +AE +AE - npu BoAOCHAGXEHUN NPOMBbILL-
BAOCH. npom. T. 9H. rop. cen

JIEHHbIX I'Ipe,El,I'IpMFITVIVI, TEenJ1oBbIiX SﬂeKTpOCTaHLLMVI, HaceneHna ropoaoB M CeJlbCKUX

HacCeNeHHbIX MYHKTOB;
AE =AE

3a

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

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

AE — N3-3a YMEHbLLEHNsI NCNapeHUs C Pycen 1 NOVM HWXe BOOOXPaHWUIULL,
pycn.
PErynupyoLLmMx CTOK, U MECT OTbeMa PeYHbIX BoA Ha Nepebpocku 1 apyrme Hyxabl.

11. BbinuwuTe ypaBHeHMEe U3MeHEeHMUA GacceMHOBbLIX 3anacoB BoAbl A Sy U
OoXapaKTepusymTe ero afieMeHTbI.
YpaBHEHNE 3MEHEHNA BacCeMHOBLIX 3anacoB Boabl AS M. 0. B BUAE:
X

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

3pecb A S U3MeHeHUs 6acceMHOBbIX 3anacoB BoAbl B pe3yrbraTe:
A S - akKKymMynsiumMm B Yalle BOOAOXPaHUMMLLA;
Y]

A'S — akkyMynsiLMun B NoXke BOAOXPaHUIULLA;
n.
A Ssep — aKKymynsiumm B 6eperoBoit 30He BOAOXPAHUMULLA;

5. - YMEHbILLEHNS CyMMapHbIX 3anacos BOAbI B GacceliHe B pesynbraTte
oc. cpab.

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

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

> [eTanbHble KaneHaapHble BoaHble ©anaHckl 1 6anaHckl 3a dasbl rmapo-
NOrM4eckoro pexmma (nonoBoAabe, NaBOLKM, MEXEHb) COCTaBNAKTCA AN Haubonee
MOSTHO OCBELLEHHbIX TMAPOMETEOPOSIONMYECKUMN HABMOAEHUAMN CPpeaHnX, ManbiX W
HEKOTOPbIX BOMbLUNX PeYHbIX BOAOCOOPOB, PACMONOXEHHbIX B Pa3HbIX MPUPOAHBLIX 30-
Hax.

> MpnbnumxeHHble KaneHaapHble BOAHbIE OanaHCbl paccyMTbIBalOTCA 3a Me-
csilbl, CE30HbI U roabl, Kak NpaBuIo, Ans Bogocbopos bonbLuMx pek - MpTbiwa 1 ap.

13. BbinuwuTe «geTanbHoOe» ypaBHeHUe BOQHOro 6anaHca ans pevHoro 6ac-
CeliHa U oXapaKTepuU3ynuTe ero afieMeHTbl.

+ + - - - - -E= + +
P Qnepe6p. n Qc6p Qnoea Qnod3. Q:;a6. Qnepe6p. o E A SCH. J1e0H. A S03. A
S +AS_+AS +AM+AG#%p
eaxp. 6on. pyc.
P - atmMocdepHble ocagku;
Qnepe@o_ - nepebpocka Boabl N3 apyrmx 6accenHos;
pr - BOAbl, NOCTynawLme B peKy nocne Xo3ancTBEHHOIO UCMNOSIb30BaHUS;
Qm - MOBEPXHOCTHAsi COCTaBMsOLWAas PeYyHOro CToka B 3aMblKalollem CTBoOpe
peKu;
Qnom - No43eMHasi COCTaBnsALLAA PEYHOro CTOKa B 3aMblKatoLLEM CTBOPE;
Qaa6 - 3a60p BOAbI N3 PEKM HA XO3ANCTBEHHbIE HYXAbI;
Q - nepebpocka (oTBeaeHWe) BOAbI B Apyrne daccerHbl;

nepebp. o
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E - cymmapHoe ncnapeHuve (u KoHgeHcauus);

o ooy, VBMEHEHNS 3aNMacoB BO/bI B CHere, negsiHow Kopke, Haneasix, neaHu-

Kax u ap.;
ASm - NI3MEHEeHWe 3anaca BoApbl B 03epax;

ASGOXP — TOXe B BOAOXpaHUNULLIAX 1 npyaax;

AS_ - TOXe B bonoTtax;
6on

AS - TOXXe B PYCIOBOW CETY;
pycrn.

AM - n3ameHeHue Briaro3anacos B 30He aspauun baccenHa;

AG - n3meHeHue 3anaca BoAbl B ApPEHMPYEMbIX PEKOM BOAOHOCHbLIX criosax bac-
cenHa;

1 - OCTATOMHbIA YIEH UM «HEBA3Ka» BOAHOrO OanaHca, BKIYarolasl HeyyTeH-
Hble anemMeHTbl 6anaHca (Hanpumep, «ropu3oHTarnbHbIE» OCaAKW, N3MEHEHME 3anacoB
BOAbl B Griomacce 1 T. A4.) U NOrpeLLHOCTN yYnTbiBaeMbIX arieMeHToB banaHca.

14. BbinuwwuTe «MpnbnuxxeHHoe» ypaBHeHMe BOAHOro 6anaHca Ans pe4yHoro
6accenHa n oxapakTepusymTe ero 3fieMeHTbl.

P+Q +Q -Q-Q -0 -E-AS -ASO-AS AS =

nepe6bp. n c6p 3a6. nepe6bp. o CH. JIeOH. 3. edxp. ) 6on

=AM+AG+AS *p
no3a., pycn., n pycii.
Q - 06w M CTOK B 3aMblKatoLLEM CTBOPE PEKU;

- ISAMEHEHNE 3anacoB BOAbl B NOYBOrpyHTax 30H aspaunn n Hacbl-
nosd.,pycn., n

LeHna BacceriHa, B PyCrioBOW CETU, a TakkKe APYrMe HeydTeHHble 3NEMEHTbI BOOHOMO
BGanaHca 1 NorpeLHoOCTM onpeaeneHns y4uTbiBaeMblX COCTaBMASAOLWNX;

> MpuHUMNUanbHOEe pasnuune Mexay ypaBHEHUSIMM COCTOUT B TOM, YTO B
«getanbHOM» ypaBHeHUU coctasngwwme AM, A G u A Spycn onpenensaTca He3aBuUCu-

MbIM NyTeM (N0 AaHHbIM (PaKTUYECKNX U3MEPEHUIN BNAXXHOCTN MOYBOrPYHTOB, YPOBHEN
FPYHTOBBIX BOZA, YPOBHEW M pacXO4OB BOAbl B peKkax), a BO BTOPOM - pacCYMTbIBAOTCS
CyMMapHO MeTo40oM BoaHOro 6anaHca (COBMECTHO C HEBSI3KOM ).

15. OnpepeneHue aTMocdepHbIX OCaAKOB B ypaBHeHUM BOAHOro 6anaHca ans
pedHoro 6accemnHa.

> ATMocdepHble ocagku P onpegensiTca No AaHHbIM WX U3MepeHUin
Hanbornee pacrnpoCTpaHEeHHbIMU Ha CETU CTaHLUMK N NOCTOB ocagkoMepamu TpeTbskoBa
n gpyrmmmn npmbopamu: nnosuorpadgamu, ocagkomepamu MN-3000 n MA-500, cym-
MapHbIMU OcagKoMepamu.

> Ocagkun, nsamepeHHbole ocagkomepammu TpeTbskoBa Po, ncnpasnsaTCAa ny-

TeéM BBeAeHUNA Tpex NnonpaBoK:

P=P +AP +AP +AP
o

cMmad. eem. ucrn.

P_— ocapik1, u3vepeHHble 0CaiIkoMeTopoM TpeTbsikoBa;
AP —nonpaska Ha CMa41BaH1e 0CaIKOMEPHOTO BE/Pa;

AP __ —nonpaska Ha He[OY4eT OCa/IKOB MOA BMNSHNEM BETPA;
AP  —nonpaska Ha roTepu Ha ucnapeHxue.
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16. OueHKa cymMMapHOro ucnapeHusi B ypaBHeHMM BOQHOro 6anaHca gns peu-
Horo 6accemnHa.

> CywecTByoT pasnuyHble MetToabl 1 Npnbopbl ANAsi USMePEHUsT UCnapeHus
(NMM3umeTpbl, ICNapUTenn 1 T. 4.) U pacyeTa UcrnapeHus.
> B 6onbwnHCTBE criydaeB nMmetowenca nHgpopmaumm bolBaeT HegocTaTou-

HO AN HALEXHOW OLEHKM UCMapeHus C y4acTKOB Kaaoro Buaa nangwadTa, noaTomy
OHO onpefenseTcs pacyeTHbIM NyTeM B LleNoM AN BCero pevyHoro sogocbopa.

> Mpn pacyeTtax CymMMapHOro ucrnapeHus 3a KOpoTKMe MHTepBarbl BPEMEHMN
(mecsu, oekaga, CyTKn) MoryT ObiTb MCMONb30BaHbl METOA4bI BOLHOMO U TEMNNOBOro 6a-
naHca, TypbyneHtHon anddysmm (aspoanHammnyeckmin), 0600LLEeHHbIN KOMBUHNPOBAH-
HbI MeTog (Ha OCHOBE ypaBHEHMsI TENNoBOro GanaHca u ypaBHEHUA TypOyneHTHOro
nepeHoca Tenna v Bnaru) u ap.

> B npakTuke cocTaBneHusi TeKylmMx BOAHbIX 6anaHcoB peydHbiX Bogocbo-
poOB HanborbLlee pacnpocTpaHeHMe NOoMy4YnnNn pac4yeTHble METOADI.
> B cooTtBetcTBMM ¢ MeTogoM KOHCTAHTUHOBA, MeCsAYHble N AeKagHble 3Ha-

YeHNA ncnapeHuna ¢ NoOBepPXHOCTU CyLUn ornpeaendaroTcd rno (bopmyne

E =FE’ n

c. cob. c. co6.

E’ p - cpegHAAa CyTo4Had UHTEHCUBHOCTb UCnapeHnd B JaHHOM paCY4eTHOM Me-
c. co

puoae -gekage, mecsue, Mm / CyT;
N - KONIMYECTBO CYTOK B pacYeTHOM nepuoae (aekaga, Mecs).
Benuunna E’ s onpegenseTcs No Tabnuuam B 3aBUCUMOCTM OT UCMPaBIIEHHbIX
C. CO

3HadYeHUn Temnepatypbl T 1 abCONOTHOM BMaXXHOCTW BO3ayxa — e.

17. OueHka 3anacoB BoAbl B CHere, Haneaax, negHUKax u CHeXXHUKax.
> YyeT nameHeHun 3anacoB BOAbl B Haneasx, NegHuKax U CHEXHUKax A

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

N3MEHEHNN 3anacoB BOAbl B CE30HHOM CHEXHOM nokpose A S npon3BoanNTCA MNpu
CH.

pacyeTax Bcex BMAOB BOAHbIX BanaHCoB peyHbix 6accenHoB.

> Ha cTtaHuuax n noctax B 3uMHe-BECEHHUIW Nepuos NPOBOASATCA MapLUpyT-
HO-NaHAWadTHbIE CHErOMEpPHbIE CbEMKN Ha 3apaHee BblOpaHHbIX MOCTOSAHHbIX NECHbIX
1 NONEBbIX MapLUpyTax, a Takke B OBPaXXHO-H6ano4yHomn ceTu.

> OTN n3mepeHnsi NO03BOSISOT OLEHUTb 3anachbl BOAbI B CHEXXHOM MOKpoBe (M
neasiHoM KOpKe) Ha nepevncrieHHbIX Buaax naHawadTa B AHWM U3MEPEHUA U paccyu-
TaTb UX U3MEHEHUS 3@ MECSIL, NN CE30H.

> CpegHue no nnowaan 3Ha4YeHust CHero3anacoB U X U3MEHEHUN Ona oa-
HOPOAHbIX B (pM3NKO-reorpacomyeCckomM OTHOLLEHUN PEYHBIX BOAOCOOPOB UMK UX YacTen
onpenensitoTca MeToAOM CpefHero B3BELLUEHHOro C y4eTOM pasfnvyus B CHerosanacax
Ha pasHbIX BUAax naHgwacdgra n saHnmMaembix UMW Nnowagen.

18. OueHka 3anacoB BoAbl B 03epax, BOAOXPaHUNMLLIAX U NpyAax.
> 3anacbl BoAbl B 03epax A S , BogoxpaHunuuwax A S 5 n npygax A S
o3 8axp. np.

OLEHMBAIOTCH MO AaHHbIM YPOBEHHbIX HabMOAEHUN U KPUBLIM 3aBUCMMOCTM 06bemMoB
Boabl V oT ypoBHsa V =T (h).

> M3meHeHne 3anaca Boabl B BOAOEME OLEHMBAETCS MO pa3HOCTN 06beMOB
B KOHLIE W Ha4ane pacyeTHOro nepuoaa.
> B uenom gns peyHoro Bogocbopa M3MeHeHne 3anacoB BOAbl BbIYUCNAET-

CAl Kak CymMa M3MeHeHUn 06beMOB BOAbl BO BCEX YYMTbIBAEMbIX 03epaxX U BOAOXPaHU-
nuLax.
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> [ns Hensy4yeHHbIX 03ep, BOAOXPAHWUWLL, U NPYaoB pacyeTbl MOryT Npouns3-
BOAUTLCS NPUBIMKEHHO HAa OCHOBAHWUM AAHHbIX U3YYEHHbIX BOAOEMOB, NPUHMMAaEMbIX B
KayecTBe aHaroros.

19. OueHka 3anacoB BoAbl B PyC/IOBOM CETH.
> M3ameHeHus 3anacoB BoAbl B pycrnoBon cetm A S YYUTbIBAKOTCA NULLL ANg ne-
pycn

proaoB nogbema u cnaga noioBOAbS.
> O6bem BOAbl B pPyCriOBOW CETU MOACHUTBLIBAETCA pasfesibHO B 3aBUCUMOCTU OT
BEIMYUNHbBI PEKMN.

> O6bembl Boabl B pycrioBoM ceT GonbluMx pek B obuiemM crydae paccyuTbiBa-
IOTCS Kak Npou3BedeHne CpedHero Ha pacyeTHOM y4yacTke pacxoda BOAbl Ha cpeaHee
Bpemsi goberaHus.

> OueHka 3anacoB BoAbl B cpeAHEN U MENIKOM PyCrioBOM CeTU MNpou3BOAUTCSA
CyMMapHoO no amnupuyeckon copmyre P. A. HexXmxoBckoro no gaHHbIM O 3Ha4YeHUn
cpegHero moaynsa ctoka B HacceriHe, cpegHeMy 3HAYEHUHO CKOPOCTU TeYEHUs n pagy
SMMNUPUYECKMX NapaMeTPOB.

> N3ameHeHne obuiero 3anaca BoAbl B pyCrioBOV CETU 3a pacyeTHbIN nepuo onpe-
[IenseTcs Nno pa3HOCTU ero 3Ha4YeHU Ha KoHel, 1 Ha4Yano nepuoaa.
> YyeT 3anacoB BoAbl B MUKPOMOHWKEHNSIX Ha NMOBEPXHOCTN BogocGopa npu pac-

YyeTax TeKyLwmnx BOAHbIX ©anaHcoB He npon3BoanTCH, 3a UCKIKDYEeHneM criyqaeB, Korga
3TO HeobxoaMMOo ANns cneumarnbHbIX UCCreaoBaTeNbCKUX LIENEN.

20. OueHka 3anacoB BoAbl B NOYBOrpyHTax 30HbI aspaumm pe4yHoro 6accenHa.

> 3anacbkl BoAbl B MOYBOrpyHTax 30HbI aspauun A M onpegensaeTcs no gaH-
HbIM HabNtAEeHNN 3a BNaXXHOCTbIO BEPXHEro METPOBOIO COSA NOYBOrPYHTOB Ha arpome-
TEOPONOrM4YeCKUX CTaHUMAX, a Takke Ha BOAHOOaNaHCOBbIX CTAHUMAX U MYHKTax onop-
HOW 1 MacCcoBOW arpoBogHObanaHCoBOW CETU.

> 3anacbl BfarM B 30He aspauun HWXKe BEPXHEro MeTPOBOro Criost Mnoy-
BOrPYHTOB OBbIYHO HE N3MEPSAIOTCS.

> BnaxHocTb No4Bbl HA arpOMETEOPOSIONMYECKNX CTaHUUAX U3MEpPSeTCs Ha
yyacTkax, 3aHATbIX No4 onpeaeneHHbIMU CeNbCKOX03ANCTBEHHBIMU KYNbTypamu.

> Mpn cocTtaBneHnn Tekywmx BOAHbIX 6anaHcoB cpeaHee B3BELIEeHHOe 3Ha-
YeHue Bnaro3anacoB 1 NX U3AMEHEHUIN ONpeaenseTcs ¢ y4eToM pasnuyns BO BNaXXHOCTU
NMOYBOrPYHTOB TOMbKO Af1s1 fieca, nyra N CernbCKOXO3ANCTBEHHbIX yrogumn (Kak cpegHee
apudmeTnyeckoe M3 gaHHbIX 49 BCEX NOMen).

21. OueHka 3anacoB NoA3eMHbIX BOA4 pe4YHoro baccenHa.

> M3meHeHuns 3anacoB noa3emHbix Bog A G onpeaenstTcs no AaHHbIM ypo-
BEHHbIX HabnogeHWn h B rmaporeonormyeckmx CKBakmHax u 3HadeHuam koadpdpuumneH-
TOB BOLOOTAAYM M MM K03 MUNEHTOB HEAQOCTATKA HaCbILLEHNS M,

> [na ogHopoaHbiX 4acTen Bogocbopa 3TU U3MEHEHMS NMPU MOHMKEHUU
YPOBHS IPYHTOBbIX BOA paccynTbiBatOTCA No doopmyne

AG= M Ah
> Mpw NoBbILLEHMM YPOBHA NOA3EMHbLIX BOA - N0 dopmyne
AG= M, Ah
> B npaktuke BOAHOGanNaHCOBbIX pacyeToB OObLIYHO MCMOMB3YKTCA npe-

AenbHble 3HaYeHUs1 yka3aHHbIX KO3MPULMEHTOB M = M = M= const, koTopbie npuonu-
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XEHHO NPUHMMAIOTCSA PaBHbIMW PA3HOCTU MOMHOM U HAUMEHbLLEN BAaroeMKOCTM Mou-
BOIPYHTOB.

> MpenenbHble 3HavyeHUss KO3 PUUMEHTOB BOAOOTAAYM (MM HepocTaTka
HacbILWEeHWs) 41151 OCHOBHbIX BUAOB IPYHTOB MPUBOASTCA B CNPaBOYHUKAX.

22. HeBsi3zka BogHoro 6anaHca ons pe4yHoro 6accemnHa.
> OcTaTo4HbIN YneH AeTanbHOro ypaBHeHUA BoAHOro 6anaHca n BKMAYaeT Takme
Hey4TeHHble aneMeHTbl 6anaHca, Kak:

- «FOPU30OHTasbHbIE» OCaAKW;

- N3MeHeHne 3anacos BoAbl B buomacce;

- B MUKPOMOHMXKEHMAX HA NOBEPXHOCTN Bogocbopa;

- B MOYBOrPyHTaxX 30HbI a3pauun HUxKe BepXHEro MeTpPoBOro ClosA U T. 4.;

- a Takke NOorpeLHoOCTN Npu onpeaeneHnmn anemeHToB 6anaHca.
> BenuunHa n pasnuyHa ans peyvHbix 6accenHOB pasHbIX NPUPOAHbLIX 30H, HEOAW-
HaKOBbIX MO pa3Mmepam, CTENEHN U HALEXHOCTU MMOPOMETEOPOSNIOrMYECKOn U rmgporeo-
nornyeckon NHgopmaumu;
> 3HayeHust N Ang 0OQHOro U TOro e peyHoro baccemHa Heo4MHaAKOBbI AN pa3HbIX
MecsiLeB, CE30HOB W fET; C YBENMYEHMEM PacCYeTHOro MHTepBasna, BPEMEHU OHU, Kak
npaBumo, ymeHbLUIalTCS.

23. BbinuwwuTte BoAHbIM GanaHCc BOAOXPaHUNMLLA U OXapaKTepu3yuTe ero ane-
MEHTbI.

> BogHble GanaHCbl BOOOXPAHWUMMLL, COCTaBNSAKTCA 3a AeKagHbl, Mecsu-
HbIN U FOAOBOW MHTEPBAsbl BPEMEHU N UMELKOT BUA,:
+ + +P - + + + E =AS +AS +AG+
Qn Qn. noas. Qpo. (Qo Qrp. Q3a6. Bp.xp.) BAXP. pycn.

A Scu. n,

Q - NpUTOK B BOOOXPaHUNULLE NMOBEPXHOCTHbIX (PEYHbIX) BOA;
n

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

c6p — BO3BpaTHble (C6pOCHbIe) BOAbl, T. €. BOAbI, HENOCPEACTBEHHO NOCTynaro-
wne B BoAOXpaHuUnuLie (MVIHyFl PEKKN, CTOK KOTOPbLIX YHNTbIBAETCA 3JIEMEHTOM Q ) no-
n

Cre MCMonb30BaHUS Ha OpOLLEHMEe 3eMerb, BOOAOCHAOXEeHe HaCeneHHbIX NMyHKTOB U T.
A.;
P - ocagku, Bbinagatowme Ha 3epkarno BOOAOXPaHUNULLA;
Q - BOAbI U3 BOAOXpaHMNULLA Yepe3 COOPYXEeHWUs 3amblKalollero ruapoyana
o

(TypbuvHbI, BOAOCINMBHbBIE OTBEPCTUS, LWINIO3bI, pbiboxoabl, bpeBHOCHYCKN, neaocbpocsl,
a Takke NOTepu BOAbl HA YyTeYKY U UILTPaLUNIO YEPE3 3TN COOPYKEHUS);
Qrp - OTTOK BOAbl NOA3EMHbIM NyTeM (cbunsTpaums) Yyepes bopTta n noxe Bogo-

XpaHunuia B HWxHMM 6bed MIC (B 06X0a COOPYXEHWNIN 3aMblKatoLLEro ruapoyana);
Qsa6 — 3abop BOAbI N3 BOOOXpPaAHUNMLLA Ha OpOLLEeHNe, BOAOCHabXeHne n T. a.;
EBAXP - MCMapeHue c 3epkana BO4OXpPaHUNIMLLA;

AS — M3AMEHEHMEe 3anaca BOAbl B Yalle BoAOXpaHUITULLAa 3a paC‘-IeTHbIIZ NH-
BAOXP.

TepBan BPEMEHMU;
AS — U3MeHeHMe 3anaca BoAbl B YCTbEBOW YacTu pycen OCHOBHbIX Briaaato-
Py

Cch.
LUMX B BOOOXpaHUNuLLe pek (B 30He BNUSIHUS Moarnopa HUXe 3aMblKatolmx rma-

POMETPUYECKMX CTBOPOB);
A G - BOOOOBOMEH C rpyHTamu noxa n 6eperos BOOOXpaHUNULLA;
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A'S - n3MeHeHue 3anaca BoAbl B BOAOXPaAHUMULLE 3a c4eT ocedaHus Ha Gepe-
CH.

rax aumomn (npu cpaboTke) 1 BCnbiBaHWsi BECHOW (NpW HanosIHEHUN BOOOXPaHU-
nvwa) nbaa 1 NOKpbIBaKLLEro ero CHera;
N - HeBA3Ka BogHoOro 6anaHca.

24. BbInuwuTte BOAHbIM GanaHc 03ep N OxapakTepusyuTe ero 3yIieMeHTbl.
> YpaBHeHMe BogHOro 6anaHca npoToYHbIX 03ep UMEET BUA;:

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

n. noAas.

> B otnunumne ot ypaBHeHust BogHoro 6anaHca Ansi BOOOXpaHUnvwa B 3TOM

ypaBHEHMMN OTCYTCTBYHOT cOCTaBnsiowme A S MAS , 3HaYeHUs KOTOPbIX AN 03ep
pycn. CH

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

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

OcTarnbHble 0003Ha4YeHNsa - NpexHWe (C TOM NUWb pasHULEN, YTO OTHOCATCA K
03€epy, a He K BOAOXPaHUMMLLY).

> YpaBHeHne BoAHoro GanaHca OeccTO4YHbIX 03ep OTnM4aeTcs OT obLiero
ypaBHEHUS BogHOro 6anaHca ans o3ep fub OTCYTCTBMEM 3fIEMEHTA Qo (noBepxHoCT-

HOrO CTOKa M3 03epa) U UMeeT BUA:

Qn * Q * Q3a6. +P- (Qrp. * Qc6p. * Eos.) =A Sos. tA G. x n

n. noas.

25. BbinuMwwuTe ypaBHeHue ob6Liero BogHoro 6anaHca Menuvopupyembix 3e-
Mernb U OXapaKTepU3ymuTe ero afieMeHThbl.

> YpaBHeHme O6LIJ,6FO BOOHOIO ©anaHca cocTtaBnseTcs Ona cno4a noyBbl OT
NOBEPXHOCTKU A0 nepBOoro Bogoynopa.
P+Q #1 41 4Q 4Q +Q -Q -Q -Q  -E-

n. op. M. KaH. X. KaH. n. nos. n. ep. n. noys. 0. nos. 0. 2p. 0. rnoye.

E —-E -Q =AS+Q #n
KaH. a. c6p. ed.
P+Q +Q +Q -Q ~-Q -Q -Q -E-E -E =
n. nos. n. ep. n. noye. 0. nose. ap. 0. 2p. 0. noys KaH. Q.

AS+Q %n

ed.

rae AS =AS + AS

noos. noe.
AS =AM+ AG

noas.

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

YpasHeHus ebiwie, a makxe rnpueoOUMbIE HUXE ypasHeHUs cripasednusebl Ors
CesIbCKOX0351(IcMBEHHOR20 0J1sl, Maccuea U MesiuopupyemMoll cucmemai.
P - atmMocepHble ocafkuy, BbinagatoLLmMe Ha pacyeTHyo nnoLaib

Qn op’ Qc6p - nogada n cbpoc opocUTENbHbIX BOA MO8EPXHOCMHbLIM NYTEM

I | - (pvnbTPaUNOHHbIE MOTEPU M3 MarncTparnbHbIX U XO3SMCTBEHHbIX
M. KaH. X. KaH.

KaHanos, NocTynawLimMe B BUae OOMOMHUTENBHOIO yBaXXHEHUS Ha U3yvyaemMbli MaccuB
Q Q Q - MPUTOK NOBEPXHOCTHbIX, IPYHTOBbIX U BHYTPUMNOYBEHHbIX

n.nos.” “m. 2p.’ <n. noye.
- CTOK (OTTOK) NMOBEPXHOCTHbIX, TPYHTOBbIX N BHYTPUIMNOY-
Qo. nos.’ Qo. ep.’ Qo. noye. CTOK (OTTOK) NOBEPXHOC » TPYHTO yTpuno

BEHHbIX BoA. OTTOK FPYHTOBbLIX BOA PacCHUTbIBAETCA B Clioe OT BoAdoynopa Ao FJ'Iy6l/IHI:>I

BO[,
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3anoXxeHnss ApeH. [Ons peyHbiX MenMopupyeMbix BogocOOpOoB, rae NOBEPXHOCTHbLINA U
noa3eMHbIV Bogopasaernbl coBrnagatoT, anemeHtammn Q , Q nQ MOXXHO
n. noe. n. ep. n. noye.

npeHebpeub;

E - cymmapHoe ucnapeHue, BkrovatoLlee B cebs gmanyeckoe (HeNpoayKTUBHOE)
ncnapeHne ¢ NoYBbl U NPOAYKTUBHOE UCMapeHue - TpaHCnMpauuio Bnarm pacteHUsMu.
lMocnenHee, Kak npaBuio, onpeaensieTcss NyTeM BblY4UTAHUA HEMPOAYKTUBHOIO ncnape-
HUS U3 CyMMapHOro;

E ) Ea.- ncrnapeHume c BOOHOM NOBEPXHOCTU KaHaJ10B U C NMOBEPXHOCTUN Kanersib
KaH. .

npu opolleHun goxaeBaHueM. NMpeHebperatb YrneHoM E, NPy WMPOKOM MCMOMb3oBa-

HUKM 3TOro cnocoba nonvBa Henb3si, NMOCKOMbKY NOTEPU CMOosA AOXKAA Ha ucnapeHue B
3aBUCMMOCTM OT TeMMNepaTypbl, BIAXXHOCTM BO34yXa M CKOPOCTU BETpa MOryT Konebartb-
ca ot 10 no 25-30 % Bogonogauu;

Qap - CTOK FPYHTOBbIX BOA MO ApeHaM, ChOPMUPOBABLUMINCA 3a CHET MHUNbTPa-

LMOHHOIO NUTaHNA X aTMOCHEPHBbIMU OCafKaMu;

A S - pa3HOCTb Mexay CyMMaMm NPUXOOHbIX M PacXoOHbIX 3IEMEHTOB ypaBHe-
HUA BogHOro H6anaHca, xapakrepuaylowas cobon M3MEHEHUE (aKKyMynsumo Unn cpa-
B0TKY) 3anacoB Bnaru;

A M - 3anachbl Bnarv B 30He aspauuu;

A G — 3anacbl Bfaru B rpyHTOBbIX BoAaXx;

A SCH ,- 3anachbl Brnaru B cHere,

A SHOH - 3anacbl BNarv B NMOHWKEHUSX;

A 86011: - 3anachbl Bnaru Ha nepeysnaKHeHHbIX 1 3a60MN0YEHHbIX y4acTKax;
A Snp., - 3anachbl Bnarv B npyaax 1 BOAOXPaHUNMLIAX;

Qea. - BOJJOOBMEH BepXHEero BOJIOHOCHOIO Crosl C HKeNneXalluMu;

n - HeBA3Ka BogHOro GanaHca, BKNoYarLwasa HeyuyTeHHble anemMeHTbl 6anaHca u
NOrpeLLUHOCTM U3MEPEHNS NepednCeHHbIX COCTaBnaoWwmMX. K yncny HeyyTeHHbIX ane-
MEHTOB MOryT OblTb OTHECEHbI, HAaNpPUMep, U3MEHEHUE CIos 3aTOMSIEHUS Ha PUCOBbIX
YyeKkax, OTKayka U3 CKBaXKUH BEePTUKAIbHOIo ApeHaxa U T. 4.;

AM,AS ,AS ,AS ,AS — W3MEeHeHMs BnarosanacoB, KOTopble Bbl-

CH. noe. 6on. MOH.

YUCNATCA NO Pa3HOCTU UX 3HAYEHUN HA KOHEL, U Havyano BblIOpaHHOro pac4yeTHOro MH-
TepBarna BpeMEHMU;

A G = gy A h — naMeHeHnsa 3anacoB rpPyHTOBbIX BOA,

rae M - KoapuumeHT BoAooTAauM (NpPU OMYyCKaHMM YPOBHS) UMM HacCbILEHUS
(npn ero nogbeme), nmetownin Takke 6onee obuiee HasBaHWe - KOI(PPUUMEHT rpaBu-
TaUuMOHHOW eMKOCTM nnacra;

A h - pasHOCTb ypOBHEW IPYHTOBbLIX BOA NpeablayLuero hHaq W nocreayouwero

h  unamepeHun.
KOH

26. BbInMwuTe ypaBHEeHWe BOAHOro 6anaHca 30HbI aapauum MenmopupyemMbIX
3eMernb U OXapaKTepu3ynuTe ero afIeMeHThbl.

> 30Ha aspayuu - BEPXHAS 30HA 3eMHOM OBOMNOYKM, MeXOy OHEBHOM Mo-
BEPXHOCTbLIO N NOBEPXHOCTbLIO FPYHTOBBIX BOA,.
> YpaBHeHne BogHOro 6anaHca 30Hbl aspaumm uMeeT BUA:
P+ + | + | + + + - - -E
Qn. op. M. KaH. X. KaH. Qn. noe. Qn. no4e. 80cCX. ep.. 0. rnos. 0. no4ys.

-E _Ed._lap._Q

KaH.

=AM+AS +AS +AS_+AS #*p
3 noH CH 6on np

c6p
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Q - pacxoa rpyHToBbIX BOA B 30HY aspauun nnnm KanunmidapHoe noanmntbiBa-
eocx. 2p.

HMe 30Hbl adpaummn (B nuTepaType CyLlecTBYET He BMOSIHE CTPOrMiA CUHOHUM 3TOrO Mo-
HATUS — MCNapeHne ¢ NOBEPXHOCTU FPYHTOBLIX BOA);
| - nononHeHve 3anacoB rPYHTOBbLIX BOA 3@ CYET MHUNLTPaLMM aTMoCcepHbIX
ap.

O0CagKoB 1 NOoJMMBHbIX BO, (MHq)MﬂpraLlVIOHHOe nMTaHne rpyHToBbIX BOﬂ,).

AnemeHTbl Q n | xapakTepusyloT BepTuKasnbHbI BNaroobmeH B 30He
eocx. 2p. 2p.

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

27. OxapakTepusynTe nogavy m coOpoc NnoBepXHOCTHbLIX BOA MeNMopupyeMbIxX
3emMens.b.

> O6beKkmbl usMepeHuUsi CMokKa - pekn (Kak UCTOYHMK OPOLLEHUS] U BOLO-
NPUEMHUK), OPOCUTENbHbIE KaHasbl (MarncTpasnbHble, MEXX03UCTBEHHbIE, BHYTPUXO-
3A1NCTBEHHbIE, BPEMEHHbIE), KONSEKTOPbLI, U T. 4.

> YunTbIBaeTCSA Kak MOBEPXHOCTHbLIN, TaK U KOSNEKTOPHO-APEHAXHbIA CTOK C
MENMOPUPOBAHHBIX CENbCKOXO3ANCTBEHHbIX MOMEN, MaCCMBOB U €CTECTBEHHbLIX YrOAUN.

> CTOK KONNEKTOPHO-APEHaXHbIX BOL YYMTbIBAETCA Ha 3aMblKatoweM U Ha
TPaAH3UTHbIX CTBOPAX.

> CpeacTtea MaMepeHns CToka HasHa4yalTCsl B 3aBMCMMOCTU OT pacxoda W
pexuma BoAoToKa, crocoba n TEXHUKM NonuBea unm ocyleHnda. MoryT npuMeHsTbes au-
CTaHUMOHHbIe ycTponcTtea ['P-70, TOHKOCTEHHbIE BOAOCIIMBLI.

> O6bem Boabl, NOAAHHOW AOXKAEBANbHLIMU MalUMHAMMW, MOXET YYMTbIBATb-
CSl TMOPOMETPUYECKUM NYTEM.

28. OnuwuTe NOHATUA NONIMBHOW U OPOCUTENILHOMN HOPM.

> MonueHasa Hopma - 06beM BOAbl, U3PACXOO0BaAHHbIN HA OAWH MOMNB U OT-
HEeCeHHbIW K nonueBaemMon nnowiaaun.

> MonuBHasa HopMa NS Kpyra BbIYMCIISIETCS KaK cpegHee apudmeTmyeckoe
N3 BCEX pPacYETHbIX 3HA4YEHMI (N0 pagnycy Kpyra).

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

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

3 3
OT 2 00 4 TbiC. M / ra, KOPMOBbIX U TexHmn4yeckux 6 - 10 Toic. M / ra, puca 20—40 TbIC.
3

M /ra.

> Ha opowaembix nonsax u maccusax LleHTpanbHOW A3nn, nogBep)KEeHHbIX

3acOoSfieHNI0, B HEBErETALNOHHbIN nepunog npoBoaATCA nepunoanyeckme npomMbiBKM 30HbI
3

aspauunun. Hopmbl npombiBkm gocturatot 10 Teic. M / ra.
29. OueHKa CTOKa C CeNibCKOXO3AMCTBEHHbIX 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 CEJIbCKOXO3ANCTBEHHbIX MOSIEN;
0. NoB.

P - aTMocdepHble ocagku;
dM - gedomumT BRarosanacoB B METPOBOM CIi0€ MOYBbI (BbIYMCASETCH Kak pas-
HOCTb MeXAy MOMHOW BNaroeMKOCTbIO U (pakTUYeCKnMU Briaro3anacamu rnoysbl);
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Yy - napameTp, BbIYUCMSIEMbIA KaK Pa3HOCTb MeXAy MOMHON BraroeMKOCTb U
MaKCUMaInbHOW MrPOCKONMNYHOCTBIO NMOYBbI;

AS - U3MEeHeHWe 3anacoB BoAbl B MOHMKEHWUsIX MUKpopenbeda (Bce nepeync-
MOoH

NeHHble BENUYMHBI BblipaXakTCsa B MM);

b - napameTp, paBHbIn 1,2 ans BeceHHero ctoka n 1,1 — ang neTHero.

dopmyna npyumeHMMa a5 BblYMCIIEHUST CNOSA CTOKa 3a OTAENbHbIN JOXOb MUK
NnaBoOK; MNOrpeLlHOCTb pacyeTa no Heun coctasnseT 20-25 %.

30. CymmapHoe ucnapeHue u BepTUKarnbHbIN BNaroobMeH B 30He aspauuu me-
nuopupyemMbix 3emMenb.

> [1Ba OCHOBHbIX MeTo[a U3MepPeHNA CyMMapHOro UcnapeHusi: Meto BoA-
HOro 6anaHca M30MPOBaHHbIX NOYBEHHBIX MOHONTMTOB U MeTo, TennoBoro 6anaHca.
> MeTon TennoBoro 6anaHca, OCHOBaHHbIA Ha OOCTATOYHO CTPOrnx cpusu-

Yyeckux Mpeanockbinkax, B HacTosilLee BpeMsi cuMTaeTcst Hanbornee TOYHbIM A onpe-
[eneHns cpeaHero CyMMapHOro UcnapeHusi ¢ CeribCKOXO3sIMCTBEHOrO NOMs - cpeaHsis
KBagpaTuyeckas olimbka pacyeTa ero 3a MecsiyHble MHTepBarnbl CocTaBnsieT okorno 15-
20 %.

> MeTtoa BogHoro 6anaHca n3onupoBaHHbIX MOHOIUTOB - JIM3UMETPOB U UC-
naputenen MeeT CPaBHUTESbHYIO MPOCTOTY YCTPOWCTBA M IKCnyaTauumu.
> Ha ceTn pekomeHgyeTca ncrnonb3oBaTtb NusnmMmeTpbl Mapkun MP-80 ¢ ypos-

HeM rpyHTOoBbIX Bog 1,0; 1,5; 2,0; 2,5 M 1 nnowagsto ucnapsiowlen nosepxHoctn 0,2 M2,
N3roToBnsieMble B KOMMNeKTe, rmgpasnuyeckmne ucnaputenu NP-17, ncnaputenn NMA-
50-50 n NMnN-500-100.

MepeyeHb eonpocoe k 3a4emy:.

. banaHc kpyrosBopoTta Bogbl Ha 3emne. YpaBHeHue 3.A. bpukHepa.

. Obwmin meToa BoAHOro 6anaHca, ero npakTU4eckoe 1 Hay4yHoe 3Ha4YeHne.

. O0wmn BMA ypaBHeHus BogHoro 6anaHca.

. MpakTnyeckoe npumeHeHne obulero Buaa ypaBHeHUa BogHoro 6anaHca.

. MpeobpasoBaHne BogHoOro 6anaHca nog BMsSiHNEM aHTPOMNOreHHOM OeATENbHOCTH.

. OCHOBHbI€ 311IEMEHTBI NPUXOAHON YacTu BogHoro 6anaHca.

. OCHOBHbIE 3M1EMEHTbI pacxogHOM YacTn BogHoro 6anaHca.

. MeToguka HabntogeHmst 3a atmocepHbIMU O0cagKkamu.

. MepeuncnuTte nonpaBku Ha CMaYMBaHUA ONS BblYUCNEHNS aTMOCHEPHbIX OCAAKOB.
. OpraHumsauma HabnogeHun 3a atMocepHbIMU OcagKamm.

. OpraHusaumsa HabnaeHNn 3a CHEXHbIM MOKPOBOM.

. Mpon3BoaCTBO CHEFOMEPHLIX CbEMOK.

14. C kakon uenbio NponsBoasaTcs HabnogeHna 3a ncnapeHnem ¢ noysbli?

15. Kakne npmbopbl UCNONb3yTCA A5 UIBMEPEHUSI UCMAPEHMUS C MOYBbI?

16. C kakon uenbio Npon3BoasaTcs HabnogeHns 3a ncnapeHnemM Co CHEXHOro Nokposa?
17. Kakme npmnbopbl NCNonb3yoTcsa ANns N3MEPEHNSA NCMApPEHNS CO CHEXHOMo NokpoBa?
18. C kakon uenbio Npon3BoadATcs HabNAEHUs 3a UCMAapeHNeM C BOAHOW MOBEPXHO-
cTn?

19. Kakne npmbopbl UCNonb3yrTcs AN UBMEPEHNS CNAPEHMSI CO CHEXHOrO NoKpoBa?
20. HeobxoagnmocTb HabnwogeHun 3a rnyouHOM NpoMep3aHns U OTTauMBaHWA MOYBO-
rPYHTOB.

21. Kak onpegensetcs rnybuHa npoMep3aHus NoYsbl?

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

23. KakoBa uenb nsyyeHus pexunma noaseMHbIX Boa?

24. YTo BKMIOYAKOT B cebs HabNogeHNS 32 PEXMMOM NOA3EMHbIX BOA?

25. YpaBHeHue BogHoro 6anaHca BoOOXpaHUNMLa.

O~NOOUITDE,WNPFP
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26. OnemMeHTbl NPUXOOHOW YacTn ypaBHeHUs1 BOOHOro 6anaHca BogoxpaHunumLa.

27. OnemMeHTbl pacxo4HOM YacTn BOOOXPAHUNULLA.

28. B yeMm BblpaxatloTcst afieMeHTbl BOOHOro 6anaHca BOAOXpaHUNnLL?

29. YTO nokasbliBaeT 3HaK «MWHYC» B aKKyMynsiLUMOHHOW COCTaBnsawLllen sogHoro 6a-
naHca sogoxpaHunuy?

30. Yto nokasbiBaeT 3HaAK «MMC» B aKKyMYNSILMOHHOW cCOCTaBnswowen BogHoro 6a-
naHca sogoxpaHunuiy?

31. YpaBHeHue BogHoro 6anaHca npoTOYHbIX 03ep.

32. B yeM oTnmMymne ypaBHeHNA BOAHOMo GanaHca BOAOXPaHUINLL OT NPOTOYHbIX 03ep?
33. YpaBHeHue BogHoro 6anaHca 6eccTo4HbIX 03ep.

34. B yeM oTnmymne ypaBHeHNa BOAHOIro B6anaHca NpoTOYHbIX U 6ECCTOYHbIX 03ep?

TexHonorus npoBeAeHUA NPOMEXYTOYHOM aTTecTauuu BKITHOYaeT CyYauHbIn
Bbl6op KMMa, noaroTtoBKy M YCTHbIN OTBET MO TEOPETMYECKMM BOMPOCaM, a Takke pe-
LUEeHNe pacyeTHOM 3aa4n C UCMNOSIb30BaAHNEM BblYUCINTESTbHON TEXHUKN.

lMpomexyTouHasa aTTecTaumnsa NpoBOAUTCA B COOTBETCTBMM C rpadoMkoM y4ebHoro
npolecca asaxabl B rof.

[ns oueHnBaHMs pe3ynbTaToB 0O0y4YeHMs Ha 3a4eTe C OLEHKOW MCMOoMb3YTCs
cnegyowme Kputepum:

- BriageHue NOHATUMHBIM annapaTtoM AaHHOM obracTu Haykm (TeopeTuyeCcKUMu
OCHOBaMM rmapodun3nKkn n BogHO-6anaHcoBbIX UccnegoBaHum),

- CNOCOBHOCTb MNMOCTPUPOBaTbL OTBET NpuMepamu, daktaMn, AaHHbIMU Hay4-
HbIX CCNeaoBaHWUN;

- NPUMEHATbL TEOPETUYECKME 3HAHMS ONSA PELUEHNA NPaKTUYECKUX 3adad B cde-
pe NpUMeHeHust rmapon3nNYecKnX 3HaHNN.

[ns oueHMBaHUS pe3ynbTaToB 00y4YeHUs Ha 3a4yeTe UCMOSb3yeTcs crieayrollee
COOTHOLLIEHME NoKasaTenen 1 LWKana oLueHUBaHUsS pe3yrbTaToB 00yYeHUs:

OcBoeHo cogepxaHune yyebHoro matepuana. lNpaBunbHO gaHbl onpe-
AENEHN OCHOBHbIX MOHATUIA, OTBET CaMOCTOATENbHbIA 6€3 nomoLm
3auTeHO | NnpenopaBaTens; AOMyCKaeTcs He Bcerga nocrnefoBaTenlbHOE M3roXxe-
HWe maTepuana, 4atTcsa OTBETbl HE Ha BCE BCMOMOraTesibHble BOMpo-
Cbl. YCNeLwHoe BbINOJIHEHME NPAKTUYECKMX paboT.

OcHoBHoOe cofepxaHve y4ebHoro matepuana no AMCUUNMIMHE He pac-
KPbITO, AONYyLEeHbl rpybbie OWnGKM B onpeaeneHnm noHATU U TepMu-
HONOMMKN, He AaHbl OTBETbl Ha BCMOMoOrartenbHble Bonpocbkl. OTCyT-
CTBUE NPaKTUYECKNX paboT.

He 3a4yTteHo




