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MNPOT'PAMMA
BeTynuTeIbHOT0 MCNIBITAHUSA 110 CHENHMATBHOCTH
25.00.27 «I'uaposiorus cyuiu, BOAHbIC peCypchbl, THAPOXUMMS»
BBenenue

Hacrosimmast mporpaMma OCHOBaHa Ha CIEMYIONMUX JAUCIUIUIMHAX: OOIIast
TUAPOJIOTHUSL, TUJIPOJIOTHUS PEK, 03EPOBEICHUE, PYCIOBbIE TPOILIECCHI, PEYHOM CTOK U
TUAPOJOTUYECKUE pacyeThl, THAPOXUMHUS M KOHTPOJIb KauyecTBa BOJIbI,
HCIIOJIb30BaHUE U OXPaHA BOJHBIX PECYPCOB, TUIPOJIOrMUECKUE MPOTHO3HI.

[Iporpamma pazpaboTaHa >KCIEPTHBIM COBETOM BrIcIieil aTTecTalMoOHHON
KoMuccun MuHuctepcTBa oOpazoBanus Poccuiickoit denepanuu 1mo Haykam O
3emne mnpu y4dacTuh MOCKOBCKOTO T'OCYJapCTBEHHOTO YHHUBEPCUTETA HM.
M.B. JlomoHOCOBa.

1. OcHOBBI rHAPOJIOTHH CYIIIH

[Ipeamer tuaposorun. JleneHue TUAPOIOTHU HA pas3lielibl U CBSI3b €€ C
JIpYTUMHU HaykamM# O 3emiie. 3HAYCHHE BOJBI B MPHUPOJE U B KU3HHU UYETIOBEKA.
Kpatkas uctopust pazsutusi rufpoiaorud. OCHOBHBIC dTaIlbl U3yYCHHsI PEK U 03€p
Ha Ttepputopun Poccum. 3amacer Boawsl Ha 3emie. [lomstue o rumpocdepe.
OcHOBHBIE CBeleHUST 00 OKeaHax, MOpSAX, KPYyIMHEHIIMX O3epax U peKax,
OJICJICHEHUW TOPHBIX PAaHOHOB M MOJIAPHBIX cTpaH. KpyroBopoT BOJbI Ha 3€MHOM
mape. Bmaroo6opor u Oamanc Bimarm B atmocdepe. OCHOBHBIE YEpTHl U
MOKa3aTesid BOJHOTO OajlaHca KOHTUHEHTOB. BoHbINM OanaHc 3eMHOTO T1apa.

Bpemsi B0O300HOBJIEHHUSI pa3IMYHBIX MPUPOJHBIX BOJ B  MpoIecce
KpyroBopoTa Bojbl. ExxeroqHo BO300HOBIIsIEMbIEe MPUPOIHBIE BOJBI U UX 3HAUCHUE
B XO35IUCTBEHHOU JNEATEIILHOCTU YeJIOBEKA. Bopnuerie pECYPCHL.
Bonoob6ecneuennocts Tepputopun Poccun B 1enom U Hambosee KPYIHBIX
SKOHOMMYECKUX pPEeruoHoB. JledunuTHeie 1O BOJE paloOHbI. 3HAYEHUE BOJIBI B
pa3BUTHUM  OTACJIBHBIX  OTpaciied  HapoaHoro  xo3sicrBa. CoBpeMEHHOE
BOJONOTPEOIEHUE U €r0 BO3MOXHOE U3MEHEHUE B ONMbKaiIleld MepcueKTrBe.

OcHOBHBIE BOJIOXO3SICTBEHHBIE TmpoOnembl Poccun. PerymnupoBanue
PEYHOr0 CTOKA IyTE€M CTPOUTEIHCTBA BOJOXpaHWIHII. Pa3BuTHE Meauopanuud U
ruipodHepreTuku. [IpoOaemMbl palMoHaTbHOTO UCIOIB30BAHUS U OXPAHbl BOJHBIX
pecypcoB. MeTonpl W OpraHu3alMs THAPOJOTMYECKUX HAOIMIOJEHUH U
uccienoBanuii. PenepanpHas ciayx06a Poccunm 10 THUAPOMETEOPOTOTUU U



MOHUTOPHUHTY OKpy:karorieil cpenbl (Pockomrumpomer), ee CTpyKTypa U pojib B
THIPOJIOTHYECKOM O0ECIICYCHHUH PA3IMYHBIX OTpaciieil HapOHOTO XO3sICTRA.

2. OCHOBHBIE ([)n3nqec1me CBOMCTBA BOAbI, CHEra u JibJaa

Bopa kak BeliecTtBo, €€ MOJEKYyJsipHAs CTPYKTypa M M3O0TOIHBIA COCTAB.
dusnyeckue CBOMCTBA BOAbI. IIIOTHOCTHL BOJBI U €€ aHOMAJIMM. TEeIIOEMKOCTb.
TemnonpoBoAHOCTh. TeruioBoe paclIMpPEHHUE. YCIOBUS MNEPEOXITAKACHUS U
CBOMCTBAa IEPEOXJIAXKIAECHHOM BOAbI. Bs3KOCTH MW  BHYTPEHHEE TpPEHME.
[ToBepxHOCTHOE HATsKEHUE. ATpPEraTHbIe COCTOSHUS BOJIbI U (Da30BbIE MEPEXOIbI.
VYenbHas TEmioTa IUIABJICHUS W TTapooOpa3oBaHus Jibjaa. OU3UKO-MEXaHUUECKUE
cBoMcTBa JbAa. DakTOphl, OOYCIOBIMBAIOIINE CTPYKTYPY JIbJla, €r0 MPOYHOCTb,
TEIJIOEMKOCTh M TEIUIONPOBOAHOCTh. Dusnueckue cBoicTBa cHera. CTpyKTypa U
IUIOTHOCTh.  TEmJI0EMKOCTh W  TEIUIONPOBOJHOCTb. BlaroemMkocTs  CHera.
PanuanmonHbie cBOMCTBA CHEKHOTO TTIOKPOBA.

3. Pexka u ee 0acceiin

Peunas nonuHa u ee aneMeHThl. PeqHoe pyciio n ero Mopgomerpuyeckue
xapaktepuctuku. [IpononbHbiii npoduns peku. CTpykTypa M TyCTOTa PEYHOM
cetu. 3MeHEHrME OCHOBHBIX XAPAKTEPUCTUK IPUTOKOB B 3aBUCHMOCTH OT HX
MOPSAKA.

[lonATHE O pexMMax IBWKEHUS MXUIKOCTH. J[BHKEHME BOJbBI B pPEKaX.
®opmyna I[le3u. TypOyseHTHOCTh PYCIOBBIX MOTOKOB. Ywucio PeliHomnbca.
Cnokoiinbie u OypHble noToku. Ywucino ®pyna. PacnpeneneHue ocpeaHEHHBIX
CKOpPOCTEN TEYEHHUs IO BEPTHKAJIM U IO KUBOMY Ce4YeHHIO. L[MpKynsiunOHHbIE
TEYEHHUS B PyCI0BOM NOTOKE. OCHOBHBIE MOJOKEHUS MOIYSIMIIMPUUECKON TEOPUH
TypOyJIEHTHOCTU. 3aBUCUMOCTbh CKOPOCTH TE€YEHHUS! OT YKJIOHA U IIEPOXOBATOCTH
pycia. CBsi3b pacxoJO0B M YpOBHEW BOAbl (KpuBBIE pacxopia). M3meHeHue
TUAPABIMYECKAX DJIEMEHTOB PYCIOBOIO IMOTOKA B 3aBUCUMOCTH OT YPOBHSI BOJBL.
[Tonsitue 00 ycTaHOBMBILIEMCS M HEYCTaHOBUBILEMCS JBM)KEHUHM BOJbl. KpuBbie
MOJINOpa U CIajia, CIOCOObl UX TOCTPOEHUSI.

Teopus aBuxkeHUs: MaBOAOYHON BOJHBEL. YpaBHeHUs: Cen-Benana. CriocoOsr
MpUOJIMIKEHHOTO pacyeTa [BIDKEHUS TaBoAKa Mo pyciy. Kparkocpodnsie
IPOTHO3bl YPOBHEW M PAacXOJ0B BOJBI Ha OCHOBE 3aKOHOMEPHOCTEMN JBUKECHUSA
peuHoro notoka. [lonsTre 0 COOTBETCTBEHHBIX YPOBHSIX.

[IutaHue pek: [OOXKIEBOE, CHErOBOE, IOA3EMHOE, JEXHHUKOBOE. a3l
BogHoro pexuma. IlomoBogwse. IlaBogku. Mexenb. Ocagku Kak —(axTop
(dopmupoBanus peyHoro crtoka. CrnocoObl M TOYHOCTH HM3MEPEHHUS OCAIKOB.
PacueTHple XapakTEpUCTUKH OCAJAKOB B PEYHOM OacceiiHe W CHocoObl HX
onpeneneHns. CHEXXHBIM TOKPOB U €T0 OCHOBHBIE XAPAaKTEPUCTUKU. CHETOMEpPHBIE



ChEMKHU. 3amac BOJbl B CHEXHOM IMOKpoBe Ha Teppuropun Poccun. CHEXHbIN
MIOKPOB Ha PaBHUHE U B Tropax Iepell BECCHHUM CHerotasHueM. IHTEHCUBHOCTb
CHETOTasiHUA M CIOCOoO0bl ee pacuera. BogooTnaua CHEXKHOTO MOKpOBa. MeTo b
ONpENENICHNs] 3alacoB BOJBI B CHEXHOM MOKpoBe. CamolieTHass raMMa-ChEeMKa
CHEXHOTO MOKpOBa. JIETHUKN KaK UICTOYHUK IMUTAHUSI PEK TAJILIMU BOJIAMH.

Hcnapenue ¢ BOJHOM MOBEPXHOCTH, CHOCOOBI HM3MEPEHUS] W pacyeTa.
Ucnapenne cHera. Mcnapenue ¢ mouBbl. TpaHcnupanusi paCTUTEILHOTO MOKPOBA.
CyMMapHOe HCIapeHHe C TOBEpPXHOCTH OacceliHa W CHocOOBl €ro pacyera;
CpeHEE MHOTOJIETHEE 3HAYCHUE CyMMapHOro UcnapeHus Ha teppuropun Poccnn.
[IpumeHeHne MeETOJOB TEIJIOBOrO OaaHca W TypOyJieHTHOW nuddy3um amis
pacyera UCIapeHUsl.

Nudunprpanuss 10kA€BOM BOABI B MOYBY. DMMOHUpUYECKHE (HOPMYJIIBI IS
pacuera ckopocTy HHGMIbTpauuu. MHQuiIbTpanus Taaoi BoJibl B MEP3IYIO MOYBY;
pOJIb JIBAUCTOCTH U TeMIlepaTypbl MmouBbl. [loTepu BOJbl HA MHOUIBTPALUIO MPU
(GbopMHUpPOBaHUM JOKIEBBIX MABOJKOB U CHETOBOI'O MOJOBObS. 3aepKaHue BOJIbI
HAa TIOBEPXHOCTH OacceiiHa B O€CCTOYHBIX YIiayOJeHUSIX U €ro poijib B
(bopMHUpPOBaHUHU [TABOJIKOB.

Bona B mouBorpyHTax u ee ABUKEHUE. BIIaXKHOCTh U BIAro€MKOCTh MTOYBHI.
3asieranre MOA3EMHBIX BOJA. BOJbI 30HBI a’pallil U HACBIIICHUSI, TPYHTOBBIE U
apre3uanckue Boiabl. [log3emMHOe muTaHue pek. B3auMoCBsI3b pek M MOA3EMHBIX
BOJ. 3aKOHOMEPHOCTH JBWXEHHUS MOA3EMHBIX BOJ. 3akoH Jlapcu. DakTopbl U
THUIIBI TIOJI3EMHOTO MHUTAHUS PEK; CIOCOOBI ero ompeneneHus. OCHOBHBIE YEPThI U
MOKA3aTeNu MOJ3EMHOTO NUTaHus pek Poccuu; COOTHOIIEHUE MOBEPXHOCTHOTO U
MOJ3EMHOTO CTOKa B PA3IMYHBIX Teorpaduueckux paiioHaX CTpaHbl B pa3HbIC
CE30HBI roJ1a.

Knaccudukanum pexk Mo HCTOYHMKAM IHTAHUS M BOJAHOMY PEXHMY
(knaccudpukarun  M.U.  JlsBoBuua u B.JI. 3aiikoBa). ['uaposiormyeckoe
parioHnpoBaHue Teppuropun Poccnn.

4. BoaHblii 0aj1aHC pe4HOro 0acceilHAa U peKHn

YpaBHeHue BoaHOro OamaHca OacceifHa 3a MHOTOJETHHUM IIEpUOJ,
TUAPOJOTUUECKUN TOJ, CE30H M 3a MEPHUOABI MAaBOJKA W IOJIOBOJIbS. YpaBHEHHUE
BOJHOTO OajaHca pEeYyHON CHCTEMbI M y4yacTKa peKd. PyciioBble 3amachl BOABI H
crocoObl Ux pacuera. KpuBble HCTOIIEHUS PYCIOBBIX 3aI1aCOB BO/IBI.

HN3menenus BomHOro OanaHca OacceliHa, BBI3BIBAEMBbIC HAJIWYHEM Jieca,
00J0T M XO3SHUCTBEHHOM JIEATCIBHOCTHIO YeJIOBEKa. MeTOoabl KOJWYSCTBEHHOM
OIICHKH BJIMSTHUS XO3SIMCTBEHHOM ASITSIFHOCTH Ha JIEMEHTHI BOJIHOIO OaJiaHca.



S. Peunou cTok. MeToabl €ro pacyeToB U IPOrHO30B

Metonbl HCCIIENOBAaHUM PEYHOrO CTOKA. LIMKIMYHOCTE B MHOTOJETHHUX
KOJICOaHHSIX TOJIOBOTO CTOKAa M WX NpuuuHbL. CpemHuil MHOTOJETHUN TOIO0BOMU
CTOK (HOpMa CcTOKa). MeToAbl 1 TOUYHOCTh €r0 ONPEEICHUs TPU HAIMYUU TaHHBIX
THAPOMETPUUECKUX  HaOMIOJeHuW 3a cTokoM. Mertong  reorpaduyeckoin
MHTEPIOJSLUA  XapaKTEpUCTUK cToka. KapTtel HOpMmbl cTokKa. BimsHue
30HAJPHOCTH W BBICOTHOW TMOSCHOCTH (pu3uKo-reorpapuyekux (HakTopoB Ha
pacmpeneieHue HOPMBI CTOKA; a30HaibHBIE (DAaKTOPHI CTOKA W HMX YYeT NpH
ONpeIeICHNH HOPMBI CTOKA.

[IpumeHeHne Teopuu BEPOSITHOCTEHM K aHajdu3y MHOTOJIETHHX KOJEOAHHIA
rOJOBOrO CTOKa M K pacdyeraM 3HAYEHUH €ro pasiu4yHod OOECIEYEHHOCTH.
Hcnonp3yemple B OTHUX pacyeTax THIIBI KPUBBIX PaACHpEEICHUN, HapameTpsl
KPUBBIX U TOYHOCTh UX onpeaeneHusi. PopMyJbl A BbIUUCIEHUS KO3 (ULIMEHTA
BapuallMyd TOJOBOTO CTOKAa NPH OTCYTCTBUM JAHHBIX HAOMIOJEHHUHA O pacxoaax
BOJIBI.

BuyTpurogosoe  pacmpeneneHue  CTOKa.  3aBUCHUMOCTb €0 OT
KJIMMaTUYECKUX (PAKTOPOB U aKKyMYJISILIMM BOJbl B OacceliHe peku. OCHOBHbIE
4epThl CE30HHOI'O paclpelesIeHHs] CTOKa Ha Tepputopun Poccun. BiusiHue neca,
00J10T, 03ep ¥ MHOTOJIETHEW MEP3J10Thl I0YBOI'PYHTOB.

Metoapl IpOrHO30B MECSYHOTO M KBAapTaJIbHOTO CTOKA PEK MO JaHHBIM O
3amacax W pacmpeiesieHud BOJbI B PYCJIOBOW ceTu OacceliHa, a TakKe MPUTOKE
BO/JIbI B HEE.

Becennee nonoBo/ibe Ha paBHUHHBIX pekax U ero ¢akropsl. [loTepu Tanoii
BOJIbI 32 BpEMsI CHETOTasHHUS Ha WHQPUIbTPAIMIO, UCIIAPEHHE U TMOBEPXHOCTHOE
3aiepkanrie. OCHOBHBIE XapaKTEPUCTUKUW BECEHHETO IMOJOBOAbS Ha PAaBHUHHBIX
pekax Poccuun. BnusiHue neca Ha monoBoase. MeToabl pacdueTta MaKCHMaJIbHOTO
pacxo/ia BOJIbI MOJIOBOJIbSI MPU HAJMYUU U OTCYTCTBUHU JAHHBIX HAOMIOJCHUN 32
cTokoM. [IpoekTrpoBaHue pacdyeTHBIX THAPOrpadoB PEKH 3a MEPUOJ MOJOBOIbS
MIPY HAJTUYUU U OTCYTCTBUU MHOTOJIETHUX HAOJIIOJIEHU 32 CTOKOM.

Becenne-yierHee mojioBo/Ibe Ha TOPHBIX pekax. Pacuer pacmnpeneneHus u
TassHUS CHEra IO BBICOTHBIM 30HaM. JIeMHMKM U HX POJib B (HOPMUPOBAHUU
10JI0BOJIbsl. OCHOBHBIE XapaKTEPUCTUKH BECEHHE-JIETHErO IMOJIOBO/IbSI HA TOPHBIX
peKax.



JlonrocpouHble MPOTHO3bI CTOKA 3a MEPUOJi BECEHHETO W BECEHHE-JIETHETO
MIOJIOBOIbSI PABHUHHBIX U TOPHBIX pek. [I[porHo3 mputoka BoAbl B BOAOXPAHMIIUIIA
kpynHbix ['9C.

JloxxneBpie ITABOJIKH. CBs3p MEK Y IIPOJOJKUTEIBHOCTBIO,
MHTEHCUBHOCTBIO M MOBTOPSIEMOCTBIO JINBHEM; CBSI3b MEKJIY MHTEHCHBHOCTBIO U
IUIOIIAAbI0 BbINaZeHuss JuBHA. (CnocoObl pacyeTa WHTEHCHUBHOCTH JIMBHEU
pa3IUYHON BEpOSATHOCTH MpeBbllieHUs1. CrocoObl pacuera NoTepb J0KIEBBIX BOJ
3a BpeMsi pOpMUPOBaHUS TABOJKA.

COBpeMCHHBIC MCTOZbl MATEMATHUYCCKOI0 MOJCIUPOBAHUA IIPOLCCCOB
(I)OpMHpOBaHI/ISI pE€YIHOIr0 CTOKA. KOHHCHTyaHBHble MOACIIN q)OpMI/IPOBaHI/ISI CTOKa
Ha BO)IOC60p€ C COCpCAOTOYCHHBIMHU IIapaMCTpaMH. du3uKo-MaTeMaTUYECCKUEC
MOICIN q)OpMI/IpOBaHI/IH CTOKa Ha BOJIOC60pC C pacpCaciICHHbIMU ITapaMETpaMu.
YPaBHCHI/ISI CTCKaHus BOJAbI IO PYCIIYy W HMX YHUCICHHOC PCIICHHUC. ypaBHeHI/IH
BJIaro- M TCILJIOIICPCHOCA B 30HC aspalyu MU MX YHUCIICHHOC PCIICHUC. YucnenHoe
MOJCIUPOBAHHUC (I)OpMI/IpOBaHI/IH CHCXKHOTI'O IMOKpOBa 151 CHCIOTasiHUA.
KpaTKOCpquBIG IIPOTrHO3bI FH)IpOFpa(l)OB JOXIACBBIX ITaBOAKOB U HOJ'IOBOJII/Iﬁ Ha
OCHOBEC MaTEMaTHYCCKUX MO}ICJ’ICﬁ q)OpMI/IpOBaHI/ISI CTOKa.

MexeHHBIN 1 MUHUMAaJIbHBINA CTOK U ero (pakTopbl. MeTombl pacyeTsl CTOKa
PEK B MaJOBOAHBIM IMEPUOJA TOJa MPU HAIUYUM U OTCYTCTBUM JAHHBIX
TUAPOMETpUYECKUX HaOmoaeHul. [lepecbixanue u nmepeMep3anue pek.

BinsiHne X035IMCTBEHHOW AEATEIBHOCTH HA PEYHOU CTOK. CTaTUCTHYECKUU
1 0aaHCOBBIE METOBI €r0 OLIEHKH. MeTO yUETHOIO PYyCI0BOro OanaHca.

6. Peunble HaHOCHI M PYCJI0BbIE MPOLECCHI

CkiioHOBast U pycioBas 3po3usi. OOpa3zoBaHUE U COCTaB HAHOCOB, MEXaHU3M
B3BECILIMBaHUS HAHOCOB. ['mapaBianyeckass KpymHOCTh HAHOCOB. Teopun BHKEHUS
B3BECILICHHBIX HAHOCOB. 3aKOHOMEPHOCTH pACIpEEICHUS HAHOCOB B PEYHOM
noToke. TpaHcmopTHpylomas CIOCOOHOCTh TMOTOKA. BiekoMble HAHOCH U
MEXaHM3M HUX ABWKEHHS. METolIbl U3MEPEHUsST HAHOCOB HA TUIPOJIOTMYECKHUX
CTaHLHUSIX.

Pacxonq u CTOK B3BEHIEHHBIX HAHOCOB U CIOCOOBI HX OINpEICTCHUS.
N3MeHeHns cToka HAHOCOB OT T'0Jia K TOAY M OT Ce30HA K ce30HYy. CTOK HAaHOCOB B
IepuoAbl NAaBOAKOB M monoBoabs. Kapra myrtHocTM pek Poccunm. Pacxon
BJIICKOMBIX HAHOCOB, [BW)XCHHE II€CUAHBIX TIpsAd. BiusgHue XO035UCTBEHHOU
NEATENIbHOCTA HAa CTOK HAHOCOB. Pacuer 3aHeceHurs 1 3auiIe€HUs] BOJOXPAHUJIMILL.

Cenu. VYcnoBuss WX  BO3HMKHOBEHUS M PAalOHBI  HaMOOJIBLIETO
pacrpoOCTpaAHEHUS.



PycnoBoii mpouecc. ['uapaBiandeckuii 1 reoMOp(HOTOTHIECKUN TOIXOIBI K
ero u3ydeHuro. Makpo-, Me30- 1 MUKPO(OpPMBI TpaHCIIOPTAa HAHOCOB U PEYHOTO
pycna. Tunmzanus pycioBbiX TporeccoB. [loHsTHE O 3HAKOMEpPEeMEHHBIX
(oOpaTuMBIX) W HampaBlIeHHBIX (HEOOpaTUMBIX) pycioBbIX nedopmanusax. Pycna
MPSMOJIMHEWHBIC, W3BWINCTHIC, Pa3BETBICHHBbIC HAa pykaBa. [lnechl u mepekaTsl.
Ce3onnble  gedopmanmu  nepekaroB. IloiiMa ©  ee  THApPaBIMYECKHC
XapaKTEPUCTUKU; TUTTU3ALIHS TIOWM.

Brmusare Ha pycimoBOil Tpollecc €CTECTBEHHBIX ¥ aHTPOIIOTCHHBIX
M3MEHEHHI CTOKa BOJIbI 1 HAHOCOB, U3MEHEHHE O0IIEeTo 0asuca 3po3uu.

KonuuecTBeHHBIE XapaKTEPUCTUKH PYCIOBOTO IPOIECCa Pa3HBIX THUIIOB.
['unponoro-mopdomerpuyeckue 3aBUCUMOCTUH. CHOCOOBI pacyeTa pPyCIOBBIX
nedopmaiuii. Yuer pyciaoBoro npoiecca npu CTpoOUTeIbHOM IPOEKTUPOBAHUH.

YCTOMUMBOCTh pycClla W €€ KOJHUYECTBEHHBIE II0KA3aTelIu. Y CThEBBIC
obnactu pex. OCOOEHHOCTH BOJAHOTO U PYCIIOBOTO peXHMa YCTheB pek. CMenieHne
PEYHBIX M MOPCKHX BOJI, MMPOIIECCHI JETHTO00pa30BaHUSI.

7. TepMuKa 4 J1e0BBIH PEKUM peK

Tepmuka pexk. OCHOBHBIE YEpPThl TEPMUUYECKOTO pexuMa pek Poccuu u ero
CBSI3b C KJIMMATOM W MCTOYHUKAMU MUTAHUS PEK. Y paBHEHHUE TEIJIOBOro OajaHca
y4acTKa PEKH; OCHOBHBIC COCTABISIONIME OajlaHCca W CIOCOOBI MX pacuera.
Tepmuyeckue ycioBus MOSBJICHUS IJ1aByuero Jibjaa. O0pa3zoBaHre BHYTPUBOIHOTO
npaa, myru. [Ipouecc ycranosnenus jenocraBa. Hapacranue nenstHOro mnoxkposa.
Mertoauka pacuera TOJIIUHBI Jbaa. CHexHbIN Jien. Hanenu. BHyTpuBoaHbIi e,
3axopsl. [Iporneccsl TasHUA, pa3pyLICHUs JIEAIHOTO MOKPOBA HA pPEKaX, TEIUIOBOM
U MeXaHW4eCcKuil (pakTopsl BCKpBHITHS pek. Jlemoxoa. OCOOEHHOCTH BCKPBITHS
OOJIBIIIUX PEK, TEKYIIHUX C F0Ta Ha CEBEP M C CEBepa Ha oT. 3aTOPhI JIbja.

KpaTtkocpouyHble TPOTHO3bI JIENOBBIX SIBJIEHUWW Ha pekax. Jlonrocpoyneie
IIPOTHO3bI CPOKOB 3aMEP3aHUs U BCKPBITHUS PEK.

8. O3epa u BogOXpaHUIMIIA

[Tpoucxoxnenue u ¢GopMa O3€pHBIX KOTJIOBUH. KpymHeilline cTOYHbIE U
O0ecctounble 03epa mupa. Tumbl GOpMBI JI0XKa BOJOXPAHWIMIL, UX IOJE3HBIN U
noJiHbI 00beM. OCHOBHbIE MOP(GOMETPUUECKHE XapaKTEPUCTHUKU BOJAOEMOB M
METOJIbl MX onpeneneHus. barurpaguyeckue KpuBbie 03€p U BOJIOXPAHUIIUILI.

YpaBHeHHE BOAHOTO OajlaHCa BOJOEMa 3a MHOTOJICTHUH TEePUOMA, TOI,
Mecsil. OCHOBHBIE COCTABIISIFOIIME ATOTO OajaHca M CrocoOwl ero pacuera. Pomb
o0BeMa yAeNIbHOTO BOJ0COOpa U THIPOKINMATHIYECKUX YCIOBUHM B (hOpMUPOBAaHUHT



CTPYKTYpBhl CpPEIHEro TOJOBOTO BOJHOrO OamaHca BOJOEMOB, HX BOJHO-
OanmancoBas kiaccudukamnus. BonooOMmen BomoeMoB. MHOTOJIETHUE U CE30HHBIE
KojieObaHUsT YpOBHS BOAbl B o03epax. OcoOEHHOCTH e€ro KoJjicOaHwii B
BOJIOXPAHIINILAX PA3IMYHOTO HA3HAYEHUS U TUIIA PETYJIMPOBAHUS CTOKA.

VYpaBHEeHUE TEIIOBOro OajaHca BOJOEMa, OCHOBHBIE €r0 COCTAaBJISIOLIUE U
crocoObl X pacyeTa. TepMUUYECKUH pEXKUM O03€p B YCIOBHUSX YMEPEHHOTO
kiumata. Crpatuduxanus. Ciol ckadka, €ro KojieOaHusi W yCTONYMBOCTD.
KoHBekTHBHOE nepeMenmBanre BOJHOMN TOJMIIH, YIIOPSI0UCHHOE NTepEeMEIINBaHUE
o3ep. 3aMep3aHue 03€p U BOJOXpAHWIMII. TasHUE JEASTHOTO MOKpPOBa, Apeid u
pa3pyLICHHE JIbIA.

Teuenus B o03epax M BOJOXPAHWIMILIAX — TPAAUECHTHBIE U BETPOBBIE.
Konebanus BogHONW MOBEPXHOCTH M IUPKYJIALMS BOJABI MPU CrOHAX M HaroHax.
Ceiimn. [lonsiTue O TeopuH BOJIH 3bI0M, BETPOBOE BOJHEHUE U (PAKTOPHI,
ONpENEAIIIME TapaMeTpbl BETPOBBIX BOJH Ha BoJoeMax. JMHamumyeckoe
NepeEMEILBaHUE BOJIbI B BOJOEMAX.

OnTuveckue CBOMCTBA BOJBI B BOJOEMaX U OCJIa0JEHUE €€ OCBEIIEHHOCTH C
yBenuueHrueMm riayOunbsl. [Ipo3padHocTh, 1BET W MyTHOCTh BOJbl. bananc
B3BEIICHHBIX BellecTB. DOpMHUpPOBAHUE TOHHBIX OTIOXKEHHUHN M MX KiacCU(UKaIus.
dopmupoBaHue 6€peroB M 3aUJICHUE BOIOXPAHUIIHUIII,

[TonsATHE O BOJHBIX Maccax 03€p U BOJAOXpaHUIUI]. KpyroBopoT OMOT€HHBIX
U OpPraHUYeCKUX BEIIECTB B BOJOEMAax M pPOJb B HEM BOJHBIX OPraHU3MOB.
["a30BBIi pexxuM 03ep U BOAOXpaHWINIL. OCOOEHHOCTH TEPMUYECKOTO U Ta30BOr0
peknmMa 03€p C COJICHOM BOJOM, UX JOHHBIE OTI0KEHUS.

BnusHue o03ep, BOJOXpAaHWIIMIL W NOPYAOB HA BOJHBIM, TEIUIOBOM,
XUMUYECKUH CTOK pPEK, CTOK HAHOCOB W MPUPOIHBIC YCIOBHUSI TMOOEPEKUH.
BozneiictBre X035MCTBEHHOU NEATENBHOCTH HA TUAPOJIOTUYECKUN U XUMUYECKUHN
PEXKUM 03€p U BOJOXPAHUIIMILI.

9. I'mapoJsorusi 60J10T

OOpa3oBanue 00JIOT u 3a00J0YEHHOCTH TeppuTtopuil. Pa3Butue 0O010T,
NOHATHE O O0J0THOM MaccuBe. CrpoeHue TOp(PSIHBIX OO0JIOT, HMX THIBL
®dusnueckue cBoictBa Topda. Bonubiii Oamanc 00J0T, UX TEMJIOBOM M BOJHBIN
pexuM. BausiHue 6070T U UX OCYIIEHUS! HA PEYHOM CTOK.

10. I'uapoxuMusi NOBEPXHOCTHBIX BOJ U KOHTPOJIb KA4eCTBAa BOAbI

XUMHUYECKUM COCTaB MPUPOAHBIX BOJA. XapaKTEPUCTUKA KOMIIOHEHTOB
COCTaBa NPUPOAHBIX BOJ: PACTBOPEHHBIEC T'a3bl, HOHBI BOJOPOJA, IJIaBHBIE HUOHBI,



OpraHUYECKHE BEIEeCTBa, OMOTCHHBIC JJIEMEHTHI, MHUKpPOAJIEMEHTHl. (OCHOBHBIE
(bakTopsl PopMUPOBAHUS XUMHUYECKOTO COCTAaBA MPUPOJIHBIX BOJI.

Krnaccudukarus moBEepXHOCTHBIX BOJ| 10 MUHEPATU3AUA U XUMUIECKOMY
coctaBy. CriocoObl rpadpuueckoro n300pakeHUs XUMUUYECKOTO COCTaBa BOJIBI.

['mppoxumust mectHoro croka. [mapoxumus pek. IlpocTpaHcTBeHHO-
BpEMEHHAsl HEOJIHOPOJHOCTh XMMUYECKOTO COCTaBa peuHbiXx BoA. Knaccuduxanus
PEK MO TUIMIAM THAPOXUMHUYECKOro pexxuma O.A. AJleKuHa.

11. CToK pacTBOPEHHBIX BelIECTB U METO/IbI €r0 pacuera

XHWMHYECKHI COCTaB BOJABI O3€P M BOJOXPAHUIIUL, OalaHC PaCTBOPEHHBIX
BemecTtB. (OCOOEHHOCTH THAPOXMMHHM MHUHEpalbHBIX 03ep. (OcobeHHoCTH
(OpMHPOBaHUS XUMUYECKOTO COCTaBa MOA3EMHBIX BOJ.

3arps3HEHHE BOJOTOKOB M BOAOEMOB. VCTOYHHMKM W BO3MOXKHBIE IIyTH
NOCTYIUJICHUS 3arpsi3HEHUs] B BOJHBIE OOBEKTHI. ['pyMIbl 3arpsi3HSIONIMX BEIIECTB
(3B) u ux noxkazarenu. Knaccudukanus 3B no Buay BO3ACHCTBUS Ha BOAHYIO
DKOCHUCTEMY. XapaKTepUCTHKa Haubojiee omacHeIX 3B. AHTpomoreHHoe
€BTPO(PUPOBAHNE BOJHBIX OOBEKTOB.

XHUMHUYECKHN COCTaB CTOYHBIX BOJ, 0Opa3yIOIIUXCS OT Pas3IMYHBIX BHJIOB
XO3SIUCTBEHHOM JIEITECIHHOCTH.

Tpanchopmanusi 3arps3HSIONIMX BEIIECTB B BOJOEMax U BOJOTOKAaX.
MopenupoBaHue CaMOOYMINEHUSI U  KUCIOPOJHOIO  PEXHUMA  BOJOTOKOB.
NmMutanmonHoe MOJEIUPOBAaHUE KPYroBOpPOTa BEIIECTB U OHMOJOTMYECKOU
MPOAYKTUBHOCTH BOJOEMOB. [HIpOXMMHUYECKHE HCCIEIOBAHMS HAa BOJHBIX
oObekTax. MeTonbl W opraHu3anus TUAPOXMMHUYECKUX HAONIOJAEHUUA U
uccnenoBanuii. CTallMOHApHBIE, CIEHUANIbHBIE U AKCIEAUIIMOHHbBIE HAOIIOEHUS.
OcHOBHbBIE PUHLIMIBI Pa3MENICHUSI TyHKTOB HAOMIOACHUS 32 KQUeCTBOM BOJbI Ha
cetu OI'CHK. IIporpamma u cpoku HaOnoaeHUH. MeToabl XUMHYECKOr0 aHaIn3a
MPUPOJIHBIX BOJ.

12. PaunoHajibHOE MCIOJIB30BAHUE M OXPAHA BOJHBIX PeCypcoB

Bonnoe 3akoHomatensctBO Poccun. OcHOBHbIE TMOnOXeHUs BoaHoro
konekca P®. Hcnonb3oBaHHME BOIHBIX PECYPCOB B HApPOAHOM  XO3SMCTBE.
[ToTpeOHOCTH OTNEIBHBIX OTpaciel B BOJE C yUETOM €€ KOJIMYeCTBa M KayecTBa.
l'ocynapcTBeHHBI y4yeT BOJA W BOAHBIM KagacTp. OpraHuzaius CHCTEMBI
CTaTUCTHUYECKOM OTYETHOCTH B Poccuu mo BOJOMOTPEOICHUIO U BOJIOOTBEACHHUIO.
MeTonuueckrie OCHOBBI pacueTa BOJOX035HCTBEHHBIX OaTaHCOB.



Kpurepun u ctanmaptsl kauectBa Bobl. HopMupoBaHue kauecTBa BOIbI IS
MUTHEBOTO U PHIOOXO3SUCTBEHHOTO MCIIONIBb30BaHUsA. MeTO/Ibl, TPUMEHSIEMbIE MPU
OIICHKE KauecTBa BOJIbI (KJIacCU(PUKALIUU, WHIEKCHI, HHTETPAIbHBIC TOKA3ATENHN ).

VYrpasiieHre Ka4ecTBOM BOJAbL. OUMCTKa IPUPOIHBIX U CTOYHBIX BOJ.
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