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1. HammeHOBaHMe JUCHUIIINHBI
I'mpposnorus cymm, BOgHbIE PECYPChI, THAPOXUMUS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JucrummHa BxoauT B biiok « OK.B.00 » o06pa3oBaTenbHOM MPOrpaMMBbI IO HAYYHBIM CITCIIHAIEHOCTSIM
Hayunas cnenuanbHocTs: 1.6.16 I'naposorust Cyiim, BOJHbIE PECYPChI, THIPOXUMUS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus AUCUUILIMHBI ['HAPOIOTrUs Cyln, BOAHbIE pecypchl, THAPOXUMHUS Y
00y4YaroImerocs T0MHKHbI OBITH CPOPMUPOBAHBI CIIEAYIOUINE TUIAHUPYEMBIE Pe3yIbTaThl 00yUeHUS:

1.6.16 'maposorus cymm, BOAHBIE pECYPChI, TUAPOXUMHUS
YPO.3 [IpoBoauT aHaM3 HOBBIX HAIIPABJICHUI MCCIICIOBAHUN 1 000CHOBBIBAET MEPCTICKTUBBI UX
MIPOBEACHUS B COOTBETCTBYIOIICH 001aCTH 3HAHUH



4. O0beM U coJepkaHue TUCHUTITHHBI

HayuHnasi cnenaJabHOCTh 1.6.16 I'mpposiorus cyuiu, BOJHBIE PECYPCHI, THAPOXUMHUS
dopma o0yuenus OYHas
NeNe TpumecTpoB, 7
BbIJIeJIEHHBIX J1JI5l U3y4YeHUsl
AUCHUTLINHBI
O0beM TMCUMILINHEI (3.€.) 3
O0beM TMCUMILINHBI (aAK.4aC.) 108
KonTakTHas padora ¢ 36
npenojasaresem (ak.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JJeKIHOHHBIX 24
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 12
3aHATHI, CEMMHAPOB
CamocTrosiTesbHast padoTa 72
(ak.uac.)
@DopMbI IPOMEKYTOUHOM Ok3ameH (7 TpumecTp)
aTTrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

I'uaposiorust cyuu, BogHble pecypchl, THAPOXUMUS

du3nyeckne 0CHOBBI T'MIPOJIOTHYECKUX MPOLECCOB
[Tonstre o rugpocdepe. OcHOBHBIE CBEACHUS 00 OKeaHaX, MOPAX, KPYMHEHIIINX 03epax U peKax, oJeIcHEHIEe
TOPHBIX PaOHOB M MOJIIPHBIX cTpaH. KpyroBopoT Bojbl Ha 3eMHOM Imape. Biraroobopot u 6anaHc Biaru B
atMocepe. OCHOBHBIE YEPTHI U IIOKAa3aTEJIM BOAHOIO OajlaHCca KOHTUHEHTOB. Bo/iHbIN OanaHc 3eMHOTO 11apa.
Bpemst B0300HOBIIEHHS pa3IMYHbIX IPUPOAHBIX BOJ B MpoOIlecce KpyroBopoTa Bojbl. Exeroano
BO300HOBJIsIEMbIE TPUPOJIHBIE BOJIBI M UX 3HAUCHUE B XO3AWCTBEHHOM /eATEeIbHOCTH YeloBeKa. BomHbie
pecypcbl. BogoobecnieueHHOCTH TeppuTopun Poccuu B ienom u Hanbosiee KpymHbIX SKOHOMHYECKHX
pernoHoB. /leuuuTHBIE TIO BOJIE pailoHBl. 3HAYEHUE BOBI B PA3BUTHH OTEIBHBIX OTpacieil HapOJIHOTO
xo3siicTBa. COBpEeMEHHOE BOJIONIOTPEOJICHHE M €70 BO3MOKHOE U3MEHEHHNE B OJIMKAMIIIEH MepCIIeKTHRE.
OcHoBHbIE BOJI0OX03HCTBEHHBIE Tpo0aemMbl Poccun. PerynmpoBanue peqHoOro cToka myTeM CTPOUTENbCTBA
BOJIOXpaHWIHI. Pa3BuTne Menuopanuu u ruapos3HepreTuku. [Ipobaemsl pariioHaIbHOTO UCIIOIB30BAHUS U
OXpaHbl BOJIHBIX pecypcoB. MeToibl U OpraHu3anus IUAPOJOTHYECKUX HAOII0IEHUI U UCCIIEJOBAHUM.
®denepanpHas cayx06a Poccun mo ruipoMeTeopoIorui 1 MOHUTOPUHTY OKPYKarOIIEH CpeIbl
(PockoMruapomer), ee CTpyKTypa v poiib B THIPOJIOTHUYECKOM 00ECIIEUeHNN PA3IMYHBIX OTpaciield HapOAHOTO
XO034MCTBA.
Bopna kak BemecTBo, €€ MOJIEKYJISIpHAs CTPYKTYpa U U30TOIHbBINA cocTaB. PU3NYECKUE CBOKWCTBA BOJbI.
[110THOCTD BOJBI U €€ aHOMAJIUH.
®duznyeckre OCHOBBI THIPOJIOTHUYECKHUX MPOLIECCOB.

Peka u ee 6acceiin
Peunas nonuHa u ee 3neMeHThl. PeuHoe pyciio 1 ero MoppoMeTpuieckue XapakTepucTuku. [1pomgonbHbiii
npoduns peku. CTpyKTypa U IycToTa pedHoi ceTh. VI3MeHeHne OCHOBHBIX XapaKTEpUCTUK IPUTOKOB B
3aBHCHUMOCTH OT UX MOPAJKA.
[ToHsATHE O pexxUMax JBMXKEHUS XUAKOCTH. [IBrmkenue Bojpl B pekax. @opmyia [lle3u. TypOyneHTHOCTD
pYCIOBBIX TOTOKOB. Yncio PeitHonbaca. Criokolinsie u OypHble nmoToku. Yucno ®@pyna. Pacnpenenenue
OCpEIHEHHBIX CKOPOCTEH TEUEHUS 10 BEPTUKAIU U 0 )KUBOMY ceueHuto. L{upKynsauoHHble TeUeHs B
pycinoBoM notoke. CBs3b pacXo/l0B U ypOBHEHN BObI (KpUBBIE pacxoaa). Mi3MeHeHne ruipaBIndecKux
3JIEMEHTOB PYCJIOBOT'0 [TOTOKA B 3aBUCUMOCTHU OT YPOBHs BOJbl. [IoHsATHE 00 ycTaHOBUBIIEMCS U
HEYCTaHOBUBIIIEMCS IBUKEHUH BoIbl. KpuBbIe mmoamopa u cnaja, crocoobl UX MOCTPOCHUSI.
IInranue pek: 10XKAEBOE, CHETOBOE, IOA3EMHOE, JIeTHUKOBOE. Da3bl BogHOTO pesxxuma. [lonosoase. I1aBogku.
Mesxens. Ocanku Kak paxkrop GpopMupoBaHHs peuHOro cToka. CriocoObl U TOYHOCTh U3MEPEHUS OCaIKOB.
PacueTHble XapaKTepUCTUKU OCAZKOB B PeUHOM OacceiiHe u criocoObl ux onpezaeneHus. CHEXHbIM MOKPOB U
€r0 OCHOBHbBIE XapaKTepUCTUKH. CHErOMEPHBIE ChEMKH. 3arac BOAbI B CHEKHOM IIOKPOBE HAa TEPPUTOPUH
Poccun. CHexHBII TOKPOB Ha paBHUHE U B ropax Mepesi BECEHHUM CHEroTasHueM. IHTeHCUBHOCTh
CHEroTasiHUsI U crIocoOBI ee pacueTa. BogooTnaua cHesKHOro NOKpoBa. MeToibl onpeeeHns 3a1acoB BOJIbl B
CHE)KHOM MOKpOBE. JIeAHUKHN KaK HCTOYHUK NMUTAHUSA PEK TAJIBIMHU BOJAAMH.
Vcnapenue ¢ BOJHOM MOBEPXHOCTH, CIIOCOOBI M3MepeHus U pacueta. Mcnapenue cuera. Micmapenue ¢ mouBbl.
Tpancnmpanust pacTuTeabHOro okpoBa. CyMMapHOe HCTIapeHHe ¢ TIOBEPXHOCTH OacceliHa M criocoObI ero
pacuera; cpeJHee MHOTOJIETHEE 3HAaYCHHE CyMMapHOTO HCIIapeHus Ha Tepputopuu Poccnn.
WNudunpTpanus 10X1eBOH BOJbI B OYBY. DMIUPHUECKUE POPMYJIBI AJIs pacyeTa CKOPOCTH HHPUIBTPALIUH.
WNudunpTpanus Tanoi BOJIbI B MEP3IYI0 OYBY; POJIb JIBAUCTOCTH U TeMIIEpaTypsl mouBkl. [Torepu Boibl Ha
MHOQUIBTPALUIO TPU (OPMUPOBAHUHN JOXKJIEBBIX MTABOJAKOB U CHETOBOTO MOJIOBOIbS. 3a/iepyKaHue BOJIBI Ha
MMOBEPXHOCTU OacceliHa B OECCTOYHBIX YIUIYOJICHHSIX U €r0 POJIb B (GOPMUPOBAHUH TTAaBOJAKOB.
Boga B mouBorpyHTax u €€ ABM>KeHHE. BiIa)KHOCTB M BIarOEMKOCTB MOYBBL. 3aJIeraHUE MOA3EMHBIX BOJ. Bobl
30HBI a3pallMy U HACBILIEHU, TPYHTOBBIE U apTe3uaHckue Bobl. [log3zemHoe nutanue pex. Bzaumocsa3s pek u
MIO/I3€MHBIX BOJI. 3aKOHOMEPHOCTHU JIBMKEHMSI MOA3EMHBIX BOA. 3akoH Jlapcu. DakTopsl M TUIIBI IOJ3€MHOTO



MUTaHUS PeK; crocoOkl ero onpezeneHus. OCHOBHBIE YEPTHI M MOKa3aTeIu MOJ3eMHOT0 MUTanus pex Poccuu;
COOTHOIIIEHHE MOBEPXHOCTHOTO U TIOJI3EMHOTO CTOKA B Pa3IMYHBIX TreorpaduuecKux pailoHax CTpaHbl B pa3HbIC
CE30HBI TOfA.

Knaccudukanmum pek mo HCTOYHUKAM MUTAaHUS U BOJHOMY pexumy (knaccudukanuu M.U. JIsBoBrua u b. /1.
3aitkoBa). ['maponmornueckoe paiioHMpoBaHKEe TeppuTopun Poccun.

Pac4yeTsl pe4yHOro cToOKa
MeTob! uccne0BaHui pedHOro cToKa. LIMKINYHOCTh B MHOTOJIETHUX KOJI€OAHHUSIX TOAOBOTO CTOKA U MX
npuunHbl. CpeHUI MHOTOJIETHUN FOJIOBOM CTOK (HOpMa cTOKa). MeTOo bl U TOUHOCTD €r0 ONpeAeIeHUs Ipu
HAJINYMU JAHHBIX THAPOMETPUUYECKUX HAOIIOAECHUH 3a CTOKOM. MeTon reorpaduueckoil HHTEpIOIALUT
XapaKTEePUCTHK CTOKA. KapTel HOpMBI cTOKa. BiMsiHME 30HaIBHOCTH U BBICOTHOW MOSICHOCTH
¢uzuko-reorpapuueckoil pakTopoB Ha pacipeaesieHue HOPMbI CTOKa; a30HaJIbHbIE (PAKTOPHI CTOKA U UX yUeT
IIPHU ONIPEJEIICHUN HOPMBI CTOKA.
[TpumMeHeHHe TeOpUN BEPOSTHOCTEN K aHAJIN3y MHOT'OJIETHUX KOJle0aHUH roJ0BOro CTOKA U K pacyeram
3HA4YEeHUH ero pa3nu4yHoil obecrnedeHHoCTH. Mcnonb3yeMble B 3TUX pacueTax THUIIbl KPUBBIX paclpeaeIeHUH,
napaMeTpbl KPUBBIX U TOYHOCTH UX onpezencHus. @opMyIibl A1 BBIYUCICHUA KO3QPHULIMEeHTa BapHalun
rOJI0OBOI0 CTOKA MPHU OTCYTCTBUM JaHHBIX HAOIIOAEHUN O pacxoiax BOABI.
BayTtpuronoBoe pacnpenieneHue cToka. 3aBUCUMOCTb €10 OT KIMMAaTUYeCKUX (aKTOPOB U aKKyMYJISLIUU BOJIBI B
OacceitHe peku. OCHOBHBIE UEPThl CE30HHOTO paclpeieeHus CToKa Ha Teppuropuun Poccun. Binusaue neca,
00J10T, 03€p ¥ MHOTOJIETHEH MEP3JIOTHI TOYBOTPYHTOB.
Becennee moioBoibe Ha paBHUHHBIX pekax U ero (akropsl. [Torepu Tanoif Boabl 3a BpeMsl CHETOTasTHUS Ha
MHQWIBTPALUIO, UCIIAPEHUE U TOBEPXHOCTHOE 3a/iepkaHre. OCHOBHBIE XapaKTEPUCTUKU BECEHHETO MOJI0BOIbS
Ha paBHHMHHBIX pekax Poccun. Bnusiaue neca Ha nosoBoabe. MeToabl pacyeTa MAaKCUMaJIbHOTO PacXoAa BOIBI
MOJIOBO/BS TP HAIMYMU U OTCYTCTBHH JAHHBIX HAOIIOICHHUH 32 CTOKOM.
Becenne-sieTHee 10JI0BOIbE HA TOPHBIX peKax. PacdeT pacnpenesieHus U TassHUs CHETa 110 BBICOTHBIM 30HAM.
JlenHuky 1 UX poJsib B JOPMUPOBAHUM MOJIOBOIbS. OCHOBHBIE XapaKTEPUCTHKH BECEHHE-JICTHETO TI0JI0BO/Ibsl HA
TOPHBIX pEKax.
Joxnaesble naBoAKU. CBS3b MEXAY NPOIOJIKUTENIBHOCTbIO, MTHTEHCUBHOCTBIO U IOBTOPSIEMOCTBIO JIMBHEN;
CBSI3b MEXK/y HHTEHCUBHOCTBIO M TUIOIIAbIO BBINaAeHUs TUBHS. CIOCOOBI pacyeTa HHTEHCUBHOCTH JIMBHEH
pa3NUYHON BepOSITHOCTU IpeBblieHUs. CriocoObl pacueTa NoTephb JOXKAEBbIX BOJ 3a BpeMs (pOPMUPOBAHUS
IIaBOJIKA.
CoBpeMeHHbIE METO/Ibl MATEMAaTHYECKOTO MOJCIIMPOBAHHS ITPOLIECCOB (POPMHUPOBAHUS PEYHOTO CTOKA.
Konuenryanbsabie Moenu (JOpMUPOBAHHS CTOKA HA BOJOCOOPE C COCPETOTOYCHHBIMU TTApaMETPaMH.
®dusnKo-MaTeMaTHUECKUE MOAETH (POPMUPOBaHHS CTOKA HAa BOJOCOOPE € paclpeAeIeHHBIMU [TapaMeTpaMH.
VYpaBHEHMsI CTEKaHHS BOJBI IO PYCIIy M X YHACICHHOE PELICHUE. Y PABHEHMSI BJIaro- U TEIJIONIEPEHOCA B 30HE
a’palMy ¥ MX YUCICHHOE penleHre. YncaeHHoe MoIeIMpoBaHue (POPMUPOBAHUS CHEKHOT'O TIOKPOBA U
CHETOTAsIHUSL.
MerxeHHBII 1 MUHUMAJIBHBIN CTOK M eT0 (aKTophl. MeToAbl pacuyeTa CTOKa PEK B MAJIOBOAHBIN TIEPHO]T T'0/1a
IIPY HAJIMYMU U OTCYTCTBHMHM JIaHHBIX THAPOMETpUYecKUX HaOmoneHui. [lepecsixanue u nepemMep3aHue pek.
Bnusiaue X034HCTBEHHOM eATENFHOCTH Ha peyHO CTOK. CTaTUCTHUYECKUI U OalaHCOBBIE METO/IbI €TI0 OLIEHKHU.
MeTo/1 y4eTHOTO pyCIIOBOTO OaaHca.

IIporuo3pl pe4yHoro cToKka
MeTo/1p1 TPOTHO30B MECAYHOTO U KBAPTAIBHOIO CTOKA PEK IO JJAHHBIM O 3amacax U pacipeieJIeHUH BOJbI B
pycnoBoii ceTu Oacceiina, a Takke MPUTOKE BOJBI B HEe.
Becennee moioBoibe Ha paBHUHHBIX pekax U ero (akropsl. [IpoexkTrpoBaHne pacueTHBIX THAPOrpadoB peKU
3a NCPUOJ MOJOBOJABA P HAJIMUUH U OTCYTCTBMU MHOT'OJICTHHUX Ha6J'IIOI[CHI/II\/’I 3a CTOKOM.



Jlonrocpo4Hble MPOrHO3bl CTOKA 33 NEPUO] BECEHHET0 U BECEHHE-JIETHETO M0JIOBO/IbsI PABHUHHBIX U TOPHBIX
pek. IIporuos nmpuroka Bos! B BogoxpaHminia Kpynseix 1'9C.

KpaTkocpouHble MporHo3sl ruAAporpadoB 105KI€BbIX IABOJKOB U MTOJIOBOJINN HA OCHOBE MAaTEMaTUYECKUX
Mozeei popMUpoBaHUs CTOKA.

Peunbie HAHOCHI M PYCJI0BbIE MIPOLECCHI
CkiioHOBast U pycioBast apo3us. OO0pa3oBaHue U COCTaB HAHOCOB, MEXaHN3M B3BEIIMBAHHS HAHOCOB.
I'uapaBnuueckas KpynmHOCTh HAHOCOB. Teopuu IBUKEHUS B3BEIIMBAHUS HAHOCOB. 3aKOHOMEPHOCTh
pacnpe/iesieHns HAHOCOB B PEYHOM IOTOKe. TpaHcrnopTHpyromias criocoOHOCTh MOTOKa. BiiekoMble HaHOCHI 1
MEXaHU3M UX JIBH)KEHHs. MeTOIbl U3MEPEHUSI HAHOCOB Ha THIPOJIOTHUECKUX CTAHIIUAX.
Pacxoj 1 cTOK B3BEIIEHHBIX HAHOCOB U CIIOCOOBI MX onpezeneHus. FI3MeHeHus: CTOKa HaHOCOB OT roJla K TOAy
U OT ce30Ha K ce30Hy. CTOK HaHOCOB B IIEPHO/IbI TABOAKOB M 110s10BOAbs. Kapra myTHOCTH pek Poccuu. Pacxon
BJIEKOMBIX HAHOCOB, IBIKEHHE MeCUaHbIX Ipsijl. BausHue X034HCcTBEHHON 1€ATEIbHOCTH Ha CTOK HAHOCOB.
Pacuer 3aHecenys ¥ 3ansI€HUST BOJOXPAHUIIMIILL.
Cenn. YcioBus UX BOSHUKHOBEHUS U pallOHBI HAMOOJBIIEr0 PacpoCTPaHEHHUS.
PycnoBoii mponece. I'mapaBnudeckuii u reoMopdosiornyeckuii HoxXoAbl K ero u3yueHuro. Makpo-, Me30- u
MUKpPO(QOPMBI TPAHCIIOPTa HAHOCOB M peYHOro pycia. Tunusaius pycioBbix npoueccos. [lonarue o
3HAKONIEPEMEHHBIX (0OpAaTUMBIX) U HaIlPaBIECHHBIX (HEOOPAaTUMBIX) PYCIIOBBIX nedopmarusax. Pycia
MPSIMOJIMHEHBI, U3BUIIUCTHIE, pa3BETBICHHBIE Ha pyKaBa. [lneckl u nepekatsl. Ce30HHBIE AedopMaIun
nepekaros. [1oiiMa u ee rupaBIMdYEeCKUE XapaKTEPUCTUKHU; TUIIU3ALUS [IOUM.
Bnusinue Ha pycioBoii Ipoliecc eCTECTBEHHBIX M aHTPOIIOT€HHBIX N3MEHEHUI CTOKa BOJIbI U HAHOCOB,
W3MEeHeHue o01ero 6asuca Spo3umu.
KonnuecTBeHHbIE XapaKTEPUCTUKHU PYCIOBOTO MPOLIecca pa3HbIX TUIIOB. [ uaponoro-mophomMeTpuieckue
3aBucuMocTH. Crioco0BblI pacdera pyciaoBbIX JedopManuil. YUeT pyclIoBOro npouecca Mpu CTPOUTEIHLHOM
IIPOEKTUPOBAHUH.
Y CTONYMBOCTH pyciia U €€ KOJTMYEeCTBECHHBIC MTOKa3aTeNH. Y CTheBbIe 001acT pek. CMENIeHNe peuHbIX U
MOPCKHX BOJI, TPOLIECCHI AebTO00Pa30BAHHUS.

I'mapoJsiorust o3ep M BOAOXPaHHUIHIIL
[Ipoucxoxaenue u popma 03epHBIX KOTIOBUH. KpymHeliine cTouHble U OeccTouHbIe 03epa Mupa. THribl
(hOpMBI JT05Ka BOJIOXPAHIIIHII, X TTOJIE3HBIN U MOTHBIH 00heM. OCHOBHBIE MOp(OMETpUIECKIe
XapaKTEPUCTUKU BOJIOEMOB M METOJIbI X omnpeaenienus. baturpaduueckre KpuBbie 03€p U BOJOXPAHUIIHIIL.
YpaBHeHHE BOAHOTO OaslaHca 32 MHOTOJIETHHH mepuoi, ToA, Mecsll. OCHOBHBIE COCTABJIAIONINE ATOTO OallaHca
1 criocoObl ero pacuera. Poiabs o0bema yaensHOro BogocOopa v ruIpOKIMMATHIECKUX YCIOBUN B
(hOpMUPOBAHUU CTPYKTYPHI CPETHETO TOAOBOTO BOJHOTO OanaHca BOJOEMOB, HX BOJHOOAIaHCOBAS
kiaccudukanus. Bomoodmen BogoeMoB. MHOTOJIETHHE B CE30HHBIC KOJICOAHUST YPOBHSI BOJIBI B 03€pax.
OcoOeHHOCTH ero KoyiebaHui B BOJOXPAHUIIUIIAX PA3IMYHOTO Ha3HAUCHUS U THIA PEryJIMPOBAHUS CTOKA.
YpaBHEHHE TEIUIOBOTO OanaHca BOJOEMa, OCHOBHBIC €r0 COCTABIISIONINE U CIIOCOOBI UX pacuera. Tepmudeckuii
PEXHM 03ep B YCIOBUAX YMepeHHOTo KimMara. Ctparudukanms. Cinoi ckaduka, ero Kojaebanus u
YCTOMYMBOCTh. KOHBEKTUBHOE NEPEMEIIMBAHUE BOJAHOM TOJIIHU, YIOPSAOUYEHHOE IEPEMENTUBAHUE 03€P.
3amep3aHue 03ep U BOJAOXpaHWIHIL. TassHUe JeASHOr0 OKPOBa, Apeiid U pa3pyiieHue Ipaa.
Teuenus B 03epax ¥ BOJOXPAHUIUIIAX — FPAJUCHTHBIC U BeTpoBbIe. KoneGaHus BOIHOM MOBEPXHOCTH U
LHUPKYJISAIUS BOBI ITpU croHax u HaroHax. Ceiimu. [ToHsiTue 0 TeOpUM BOJIH 36104, BETPOBOE BOJHEHUE U
(hakTOpBI, ONPEACIIAIONINE TapaMeTPhbl BETPOBBIX BOJIH HA BojoeMax. JlMHaMUYecKoe IepeMeIInBaHue BOIbI B
BOJIOEMaX.
OnTHueckue CBONCTBA BOJBI B BOAOEMAaX U OCIIa0JICHHE €€ OCBEIICHHOCTH C YBEIMUECHUEM [NTyOUHBI.
[Ipo3padHOCTh, IBET U MYTHOCTH BOJIbI. baJlaHC B3BEMIEHHBIX BElIECTB. POPMUPOBAHUE TOHHBIX OTJIOKEHUN U
ux knaccupukainusa. DopMupoBaHre OEPEroB U 3aWJICHHE BOIOXPAHMIIUII.



[TonsiTHe 0 BOIHBIX Maccax 03ep BOAOXpaHWIHIL. KpyroBopotr OMOr€HHBIX U OpraHMYeCKHUX BEIIECTB B
BOZIOEMaXxX U POJIb B HEM BOJHBIX OPTaHMU3MOB. Ta30BbIi PEKUM 03ep U BopoxpaHuIuil. OcoOCHHOCTH
TEPMUYECKOI0 U Fa30BOT0 PEXKMMaA 03€p € COJICHON BOJOM, UX JOHHBIE OTJIOKECHUS.

Bnusinue o3ep, BOAOXpaHUIIUII U MPYJOB HA BOJHBIN, TEIJIOBOM, XUMHUECKUNA CTOK PEK, CTOK HAHOCOB U
MIPUPOIHBIC YCIOBUS TToOepekuii. Bo3nelicTBre X031iCTBEHHOM AESITEIbHOCTH HA THAPOJIOTHISCKUN U
XUMUYECKUN PEXUM 03€p U BOJOXPAHUIIULLI.

I'uaposorust 60J10T, JIETHUKOB
OO6pazoBanue 60JIOT U 3a00I0YCHHOCTE TeppUTOPHiA. Pa3BuTHE 00JIOT, MOHATHE O OOJIOTHOM MACCHBE.
Ctpoenue TopdsiHBIX 00J10T, X TUTbl. Ou3ndeckue cBoiicTBa Topda. BogHsiii 6anaHc 6010T, UX TETUIOBOH U
BOJHBIN pexxuM. BnusHue 60710T U UX OCYIIIEHUS Ha PEUHOM CTOK.
JlemHUKM U MHOTOJIETHSS Mep3JIoTa. BiusiHue oneaeHeHNs Ha PEYHOM CTOK.

Boanblii 6ananc
VYpaBHeHue BoiHOTO OaslaHca OacceiiHa 32 MHOTOJIETHUHN MEPUOJI, TUAPOIOTHYECKUN T0JI, CE30H U 3a MEPUOIbI
MaBOJIKA U MOJIOBO/IbSA. Y PaBHEHHE BOJHOTO OalaHCca PEYHOM CUCTEMBI M yJacTKa peku. PycioBbie 3amachl BOIbI
1 crocoObl MX pacdeTa. KpuBbIe HCTOIICHUS PYCIOBBIX 3a11aCOB BOJIBI.
H3mMmenenusa BogHoro 6angaHnca 0acceiita, BRI3bIBa€MbIE HAJTUYHUEM Jeca, O0JIO0T U X03IHCTBEHHOM
JIeATEIIFHOCTRIO UeJOBeKa. MeToAbl KOJTMYEeCTBEHHOMN OICHKH BIIHUSHUSA X03IMCTBEHHOM JIEATSIIFHOCTH Ha
3JIEMEHTHI BOJHOr0O OasaHca.

BoaHnble pecypchl, HX KOMIIEKCHOE MCII0JIb30BaHUE
Bonnoe 3akoHonatensctBo Poccun. OcHOBHBIE MTONIOkKEHUSI BOAHOTO KoAekca PD. Mcnons3oBaHne BOJIHBIX
pecypcoB B HapoIHOM Xo3sicTBe. [1oTpeOHOCTH OTAETBHBIX OTpaciieil B BOAE C YUETOM €€ KOJIMYEeCTBA U
KaudecTBa. ['ocyapcTBEeHHBIN y4eT BOJ M BOJIHBIN KagacTp. OpraHu3aius CUCTEMbI CTATUCTUYECKOU
oTyeTHOCTH B Poccuu 1o BogonoTpeOIeHno U BOJOOTBEACHHI0. MeToinYecKue OCHOBBI pacueTa
BOJIOXO3S5IIICTBEHHBIX OaaHCOB.
Kputepuu cranaaptsl kauecTBa Bosl. HopMupoBaHue kauecTBa BOJBI IS MIUTHEBOTO U PIOOX03SHCTBEHHOTO
MCTIOJIb30BaHUs. MeTo/Ibl, MPUMEHsEMBbIE TIPY OLIEHKE KaueCcTBa BOABI (KiacCH(UKALMU, HHICKCHI,
MHTETpalIbHbIE TIOKAa3aTelN).
VYrpaBneHue kauecTBOM BOAbl. OUUCTKA MPUPOJHBIX U CTOYHBIX BOJ.

I'mapoxumuyecknii peskuM BOAHBIX 00HEKTOB, 0XPaHA BOJ
XHUMHUYECKUI COCTAaB IPUPOIHBIX BOJ. XapaKTEPUCTUKAa KOMIIOHEHTOB COCTaBa IPUPOIHBIX BO:
pacTBOpPEHHBIE T'a3bl, HOHBI BOJIOPO/1A, TJIAaBHBIE HOHBI, OPTAHUYECKUE BEIIECTBA, OMOT€HHBIE 3JIEMEHTHI,
MUKpO3J1eMeHTbl. OCHOBHBIE (PaKTOPhl (HOPMHUPOBAHUSI XUMUYECKOTO COCTaBa MPUPOJHBIX BOI.
Knaccudukanus moBepXHOCTHBIX BOJ] 10 MUHEPAIU3AUN U XUMUYeCcKoMy cocTaBy. CriocoObl rpadudeckoro
1300pakeHHsI XUMUYECKOTO COCTaBa BObI.
I'mppoxumus MecTHOTO cToKa. I 'mapoxumus pek. IIpocTpaHCTBEHHO-BpEMEHHAsI HEOAHOPOIHOCTh
XMMHUYECKOI0 COCcTaBa peuHbIX Boj. Knaccudukanus pek no tunam ruapoxumudeckoro pexuma O.A.
AnekuHa.
XUMHUYECKUH COCTAaB BOJBI 03€p U BOJOXPAaHMINIL, OajlaHC pacTBOpEHHBIX BellecTB. OcOOEHHOCTH
THIPOXUMHUHN MHUHEPATBHBIX 03ep. OCOOCeHHOCTH (POPMHUPOBAHUS XUMUYECKOTO COCTaBa MO3EMHBIX BOJI.
3arpsi3HeHue BOJIOTOKOB U BO10€MOB. VICTOUHMKH U BO3MOXKHBIE ITyTH IOCTYIIJICHUS 3arpsi3HEHUS B BOJHbIE
00bekThI. [ pynmsl 3arps3astomux BemecTs (3B) u nx nmokazarenu. Knaccudukanus 3B o Buay Bo3erdcTBHs
Ha BOJHYIO 3KOCHCTeMY. XapaKTepuCTHKa Haubosiee onacHbIX 3B. AHTponorenHoe eBTpopHpoOBaHNE BOTHBIX
00BEKTOB.
XUMUYECKHUI COCTaB CTOYHBIX BOJ, 00pa3yIOIUXCcs OT pa3IMuHbIX BUJIOB XO3IHCTBEHHOM 1€ATEIbHOCTH.



Tpancopmanus 3B B BogoeMax ¥ BOJOTOKax. MoIeTMPOBaHUE CAMOOYHIIICHHUS U KUCIOPOAHOTO PeKUMa
BOJOTOKOB. IMUTAIIMOHHOE MOJISTHPOBAHIE KPYTOBOPOTA BEIIECTB U OMOJIOTUIECKON MPOyKTUBHOCTH
BOZ0eMOB. [ MIpOXUMUYECKIE HCCIIEAOBAHUS HA BOJHBIX 00beKTax. MeToIbl i OpraHu3aIus
THAPOXMUMHUYECKUX HAOMIOACHUHN U uccienoBannii. CTallmoHapHbIE, CIICIUATBHBIC W SKCTICAUIIMOHHBIC
HaOmroeHus1. OCHOBHBIE IPUHITUIIBI pa3MEIICHHS ITyHKTOB HaOJI01eHHs 3a KauecTBOM Bojbl Ha cetn OI'CHK.
ITporpamma u cpoku HabIrOAeHUH. MeToIbl XUMUYECKOT0 aHaIN3a MIPUPOTHBIX BOJ.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. ITomoraega, B. B. KoMriekcHOe ncIionb30BaHue BOJHBIX 00BEKTOB : yueOHO-MeToArnIecKoe mocooue / B. B.
[TomoraeBa. — Boponex : BopoHexxckuii rocyiapcTBEHHbIN TexHruueckul yauBepcutet, ObC ACB, 2022. —
87 c. — ISBN 978-5-7731-1053-8. — Texcr : anextponnsii // [{ludposoit oOpazoBarensHbIil pecypc IPR
SMART : [caiit]. https://www.iprbookshop.ru/127232

2. YepHos, A. B. Yuenue o runpocdepe (ruapomnorus) : yaeOHoe nmocodue amus By3os / A. B. UepHoB. —
Mockga : M3garensctBo FOpaiit, 2024. — 120 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-19330-5. —
Tekcr : anexTponnslii // O6pa3oBarenbHas miaTdopma FOpaitt [caiit]. https://urait.ru/bcode/556308

3. Opensiureitn, K. K. ['uaponorus marepukos : yueOHOE TocoOue It CpeqHero mpohecCHOHATBLHOTO
obpazoBanus / K. K. Dnenbireiin. — 2-e u3a., ucrp. u gon. — Mocksa : M3natenscto FOpaiit, 2020. — 297
c. — (ITpodeccuonansuoe obpazoBanue). — [ISBN 978-5-534-13183-3. — Tekcr : anekrponnsiit // IbC
FOpaiir [caiit]. https://www.urait.ru/bcode/449366

JdomosHuTeIbHAS:

1. Marapaus 10. M. T'uaposnorus BogoXpaHUIUIIL: y4eOHUK SISl CTYJIEHTOB BY30B IO CHEIUATBHOCTH
I'unponorus u I'eoskonorus/FO. M. Matapaun.-Ilepmb,2003, ISBN 5-94604-26-0.-296.

2. Apcenbes, . C. OcHOBBHI ynipaBiieHUs THAPOJIOTHICCKUMH TTporieccamu. Boansbie pecypcesl : yuedbnuk / I'. C.
ApcenbeB. — CankT-IlerepOypr : Poccuiickuii rocy1apcTBEHHbIN THAPOMETEOPOIOTUYECKUIN YHUBEPCUTET,
2005. — 228 c. — ISBN 5-86813-140-1. — Texkcr : anextponHsiit // LludpoBoit o6pasosarenbHbiil pecype IPR
SMART : [caiiT]. http://www.iprbookshop.ru/12511

3. Marpurkuii, /1. B. Peurnoli cTok 1 ruaposiorudeckue pacuerbl. KoMIbloTepHBIN MPakTUKYM : yaeOHOE
nocobue 1 akagemudeckoro 6akanaBpuara / JI. B. Marpurkmii. — 2-¢ u3f., ucnp. u aomn. — Mocksa :
WznarensctBo HOpaiit, 2019. — 184 ¢. — (YuuBepcutetsl Poccun). — ISBN 978-5-534-04788-2. — TekcrT :
anextponnbii // DBC KOpaiit [caiit]. https://urait.ru/bcode/438476

4. I'eopruesckuii, FO. M. I'maponoruyeckue nporuossl : yueOHuk / FO. M. I'eopruesckuii, C. B. [llanoukuH. —
Cankr-IlerepOypr : Poccuiickuii rocyJapCTBEHHBIN M'MIpoOMeTeoposiornueckuii ynusepeutet, 2007. — 435 c.
— ISBN 978-5-86813-194-3. — Texkcr : anektponnsii // [{ludposoit oopazoBarensHsblil pecypc IPR SMART :
[caiiT]. http://www.iprbookshop.ru/12485

5. Kanunun B. I'. BonHblil pexuM KaMCKUX BOJOXPaHUIIMIL M PEK UX BOJOCOOPa B 3UMHHMA
cezor:moHorpadus/B. I'. Kanunun.-Ilepmp,2014, ISBN 978-5-7944-1752-4.-1.-bubnuorp.: c. 170-183
http://k.psu.ru/library/node/221220

6. bappimaukos, H. b. Pycnossie mpoueccer : yueonuk / H. b. bapeinukoB. — Cankr-IletepOypr :
Poccuiickuii rocyjapcTBeHHBIN rupoMeTeoponoruueckuil yausepeuret, 2006. — 439 c. — ISBN 5-86813-
176-2. — Texkcr : anexrponnsii // Ludpooit oopazoBarensublii pecypc [IPR SMART : [caii].
http://www.iprbookshop.ru/17963

7. Kamuann B. T, ITesaakoB C. B. [IpuMenenne reonHGOpMaIIMOHHBIX TEXHOJIOTHI B THIPOJIOTHUECKUX
uccneaoanusx:monorpadust/B. I'. Kanunun, C. B. [IpstaK0B.-[1epmp,2010, ISBN 978-5-7944-1425-7.-1.
http://k.psu.ru/library/node/311555

8. Bunnukos, C. JI. ®usuka Boa cymu : yuebnuk / C. []. Bunnukos, H. B. BukropoBa. — Cankr-IletepOypr :
Poccuiickuit rocynapcTBeHHBIN THApoMeTeopooruueckuid yaupepcutet, 2009. — 430 c. — ISBN 978-5-



86813-242-1. — Texkcr : anexkTponnslii // L{ludposoit oOpazoBarensHblil pecypc IPR SMART : [caiir].
http://www.iprbookshop.ru/17976

9. [loranosckuii, A. M. COOpHHK 3a/1a4 10 ONPEAETICHUIO OCHOBHBIX XapaKTEPUCTHK BOAHBIX OOBEKTOB CYIIIH :
yuebHoe nocobue / A. M. [loranosckuii, B. I'. OpnoB. — Cankr-IlerepOypr : Poccuiickuii rocynapcTBeHHBII
ruzipoMereoposiornueckuii yuusepeurer, 2011. — 315 ¢c. — ISBN 978-5-86813-291-9. — Tekcr :
anekTpoHHbIH // Lngposoii oOpasosarenshsblii pecypc IPR SMART : [caiir]. http://www.iprbookshop.ru/17965



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.rivdis.sr.unh.edu/ baza 1aHHBIX THIPOJIOTUYECKUX XaPAKTEPUCTUK peK Mupa
http://www.ncdc.noaa.gov/cdo-web/ KnumaTtnueckas 6a3a JaHHBIX
http://www.consultant.ru/ CripaBouHo-nipaBoBas cucrema PO
https://textual.ru/ ba3a maHHBIX 10 BOJHBIM 00BekTaM PO
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJIbHOI0 MpoIecca Mo JMCUUIIHHE

O6pasoBarenbHblii mporece 1o AucuuminHe I'maposiorust cymm, BogHble pecypchl, THAPOXUMHUS
MpeJIoJiaraeT NCMob30BaHUE CIEAYIOIIEro MPOrpaMMHOTO obecrieueHus: 1 HHPOPMAIIMOHHBIX CIPAaBOYHBIX
CUCTEM:

[Ipe3enTanrioHHbIe MaTepUabl (ClIali bl IO TEMaM JIEKIIMOHHBIX M MPAKTUYECKUX 3aHITUI); JOCTYII B PEKUME
on-line B DnekTpoHHyo 6nbmnoTeunyto cucremy (ObC); mocTym B 371eKTpOHHYIO HHPOPMAIIMOHHO-
o0pa30BaTeNnbHOM cpely YHUBEPCUTETA.

HHTEpHET-CepBUCHI U 3JIEKTPOHHBIE PECYPCHI (TIOMCKOBBIE CUCTEMBI, DJIEKTPOHHAS MOYTa, TPOPEeCcCCHOHATHHBIC
TEMaTHYECKHE YaThl U (POPYMBI, CHCTEMBI Ay IO ¥ BUJEO KOH(PEPEHIINH, OHJIAHH SHIIUKIONECIUH U T.1I.)
Oducnsriii maket npunoxxenuii «LibreOfficey. IIporpamMMel, AeMOHCTpaLIMK BIIEO MAaTEPHAIIOB
(mpourpsiBarens) « WindowsMediaPlayer».

Sasplanet - cBo60oaHasI porpaMMa, npeHazHaueHHast Ui IPOCMOTpa U 3arpy3KH CIIyTHUKOBBIX CHIMKOB
BBICOKOT'O Pa3pelIeHUsI U OOBIUHBIX KapT, IPEICTaBIsAEMBIX TAKUMH cepBrcaMu, kak Google Earth, Google
Maps, Bing Maps, DigitalGlobe, Kocmocaumku, SAuaexc kaptel, Yahoo, Maps, VirtualEarth, Gurtam,
OpenStreetMap, eAtlas, iPhone maps, kapts! ['enmrada u ap.;

[IporpammHsIil KoMIieke «I uapopacyeTsn MpeaHa3HaueH A7 ONpeIeTICHHs] OCHOBHBIX PACUETHBIX
TUIPOJIOrMYECKUX XapaKTepuCcTUK B cooTBeTcTBUU ¢ CII 33-101-2003, ocymiecTBiIseTCsl B COCTaBE CIEAYIONIUX
MIPOrPaMM U BBIYUCIUTEIbHBIX MOIYJICH.

[Iporpammubie poaykThl kKareropuu MIKE.

HpI/I OCBOCHHU MaTCpHraa U BbIITIOJTHCHHUA SaZ[aHI/If/'I Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTAaHIIMOHHON paObOTHI M MMPOBEACHUH 3aHATUN B pEXKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

crcTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTANNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECTHI, TPOBEepsieMbIe 3a1aHMs,
3aJaHus Ul COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HE00XOAUMOM VISl OCYIIEeCTBJICHUS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHE

JlexunoHHbIE 3aHATHS - Ay IUTOPUS, OCHALIICHHAS TPE3EHTALIMOHHON TEXHUKOU (IIPOEKTOp, IKPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTPAMMHBIM 00€CTIeYeHHEM, MEJIOBOH (1) WM MapKepHOI
JOCKOM.

3aHATUSL CEMUHAPCKOIO TUMA (CEMUHAPBI, IPAKTUUECKHUE 3aHATHA) - Ay IUTOPUSI, OCHALLICHHAs
MPE3EHTAIIMOHHON TeXHUKOU (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM ITPOTPAMMHBIM
obecrieueHreM, MEJIOBOM (M) WIIM MapKEPHOU JTOCKOM.

Texkymuit KOHTPOJIb — ayAUTOPHS, OCHAIIICHHAS PE3CHTAITMOHHONW TEXHUKOH (TIPOEKTOP, IKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00ecIieueHneM, MEJIOBOM (1) MITH MapKepHOU



JTOCKOH.

['pynmnoBelie (MHAMBUAYATbHBIE) KOHCYJIBTALIUY - ayAUTOPHUS, OCHAIIICHHASI TPE3EHTAI[MOHHON TEXHUKOM
(TpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHUEM, MEJIOBOH (1) UITH
MAapKEPHOM JOCKOM.

CamocrosTenbHas paboTa - ayJUTOPHS ISl CAMOCTOSITEIBHOM paboThI, OCHAIIICHHAS! KOMITBIOTEPHOW TEXHUKOM
C BO3MOKXHOCTBIO IIOJKJIFOUCHHUA K CETHU ((I/IHTepHCT», o0ecIeueHHbII AOCTYIIOM B 3JICKTPOHHYTO
nH(pOpMallMOHHO-00pa3oBaTenbHyt0 cpeay yHusepcuteta. [lomemenus Hayunoii 6udauorexku [II'HAY.

[Tomemenust HayuHoii onbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATEIbHONW PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbl{ 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 321 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUSAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantlinroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
I'maposorus cymu, BoAHbIEe pecypchbl, THAPOXUMUS

HﬂaanyeMue PeE3YyJIbTaTbl oﬁyqemm Mo TMCHMIIJIMHE U KPUTECPUHN UX OINCHUBAHUS

Ili1anupyembli 3HaHusl, yMEHUS] U1 HABBIKH Kpurepuu oueHuBanus pe3yJibTaToB
pe3yJabTaTt o0y4yeHust o0yueHust
YPO.3 3HaTh (QyHAAMEHTATHHBIE OCHOBBI HeynoBierBopures
IIpoBOAMT aHANKU3 HOBBIX | THIPOJIOTHYECKHUX JUCIIUATLINH. OTcyTCTBHE 3HAHHMIN M YMEHUU 110 BCEM
HallpaBJICHUN YMeTh co3/1aBaTh aaropuTM paszenaM u3y4aeMou TUCLIUILINHEIL.
UCCIIEIOBAaHUM U IIOCTaHOBKM Hay4HO- Ya0B1eTBOPUTENbH
000CHOBBIBAET HUCCJICNOBATEIILCKUX 3a/1a9U U Hmeer oOmpue, HO HE TOJIHBIE 3HAHUS

MEePCIEKTUBBI UX
MIPOBEACHUS B
COOTBETCTBYIOLIEH
001aCTH 3HAHUH

JIOCTHDKEHHS 1IEJTH B cepe
TUAPOTOTHIECKUX MUCCIICTOBAHUM.
Bnanets MeTomamMu mporsosa u
OIICHKU BOJHBIX PECYPCOB.

COBpEMEHHOI Teopuu (OPMUPOBAHUS PEUHOTO
CTOKa, 3Ha€T YaCTUYHO METO/]Ibl IPOTHO3a CTOKA
BOJIbI B IIEPUO/I [TOJIOBO/IbSI, METO/IbI OLICHKH
JMHAMMUYECKUX MPOILIECCOB B 03€PAX U
BOJOXPaHMJIMILAX, METO/Ibl OLIEHKH BOJIHBIX
PECYPCOB, OAXO/IbI K U3YUEHHIO PYCIIOBBIX
IIPOLIECCOB, METO/IOB yU€Ta AaHTPOIIOT€HHOTO
BO3/JCHCTBUS HA pa3Hble CTOPOHBI
THJPOJIOTHYECKUX MpolieccoB. HacTuyHo
c(OpMHPOBaHbI YMEHHUS CTABUTH U peLaTh
Hay4HbIE U IPUKJIAHbIE 3a7a4H B 00JaCTH
THJIPOJIOTUH, pa3padaTbIBaTh IPOrpaMMbl
Hay4HBIX HCCJIEIOBAaHUN B cpepe cBOeH
KOMIICTEHIIMH U OMPEEIISATh IyTH UX PEIICHHS,
00pabaTbIBaTh U HHTETPUPOBATH HHPOPMALIUIO
0 (pU3MUECKOM COCTOSTHUM TUAPOCHEPHI.
Xopouo
Xopoiro chopMHUPOBAHBI 3HAHUS O TEOPUHU
(GbOopMHPOBAaHUS PEUHOTO CTOKA, OJTHAKO
IIPUCYTCTBYIOT MPOOEbl B 3HAHUU HOBBIX UM
B ()OPMHUPOBAHUHU CTOKA. 3HAET METO/IbI
IIPOrHO3a CTOKA B IIOJIOBOJBE, METO/IbI OLIEHKH
JUHAMMUYECKUX MPOILIECCOB B 03€PAX U
BOJIOXPAHMWJIMIIAX, METOJIbI OLIEHKH BOJIHBIX
PECYPCOB, OAXO/bI K U3YUEHHIO PYCIIOBBIX
IIPOLIECCOB, METO/Ibl YUETa aHTPOIIOT€HHOT'O
BO3/ICHCTBUS HA Pa3HbIE CTOPOHBI
THJIPOJIOTUYECKUX IPOLIECCOB.
B nennom ycnenrHo cpopMupoBaHHOE YMEHUE
CTaBHUTH ¥ PeIIaTh HAYYHbIE U IPUKIIATHBIC
3a/1a4M B 00JIaCTH TUAPOJIOTUH, HO €CTh
OTJeNbHbIE MPOOEsbl, YMEHUS pa3padaThIBATh
IIPOrpaMMbl Hay4HbIX UCCIIEIOBaHUM B cepe




Inanupyemplii 3HaHusl, YMEHUS U HABBIKHU Kpurepun ouenuBanusi pe3yJbTaToB
pe3yJbTaT 00yuyeHust o0y4eHust
Xopomuo

CBOCH KOMITETEHITUH U OTIPEICNIATh ITyTH UX
pelieHus, o0padaTeIBaTh U UHTETPUPOBATH
uH(pOopMaIKio 0 PU3NIECKOM COCTOSTHUU
rUApOochepsI.

OT1iu4HO
CdopmupoBansl (hyHIaMEHTATbHBIC 3HAHUS B
00JacTy THIPOJIOTUHU, CHCTEMHBIE 3HAHUS
METOJIOB aHaln3a, AITOPUTMOB MOCTAHOBKH U
JOCTUKEHHUSI 11eTTH. 3HAeT TEPMHUHOJIOTHIO U
OCHOBHBIE MTOHATHS UCIIOJIb3yEeMbIE B TEOPUU U
npakTuke ruapoioruu. CGopMupoBaHo
YMEHHE OCYIIECTBISITh MBICIIUTEIbHYIO
JeSATEILHOCTb, BBIICIISATH TJIABHOE U ONPEICTIATh
BTOPOCTEIICHHOE, CTAaBUTH IISJIH U BHIOUPATH
MyTH UX TOCTHXKEHUS B TIPOIIECcCe
PO EeCCUOHAIBHON JESTEIHHOCTH.

OueHovHble cpeacTBa

Cxema gocTaBku ;. ba3zoBas

Buja meponpusTHs NPOMEKYTOUHOM aTTeCTANMHU : DK3aMEH
Cnoco06 npoBejeHnsi MEPONIPUSATHS MPOMEKYTOYHOM aTTecTalluM : YCTHOE co0eceIoBaHre IO BOTIPOCaM
IIpoao/EKUTENBLHOCTD NPOBEAeHHSI MEPONIPUSATHS POMEKYTOYHONH aTTeCTAIIUM :

BpEMs OTBOAUMOEC HA MOATOTOBKY 2

Tloxka3zarTeu OllIECHUBAHUSA

He nemoHCTpupyeT 3HaHWE OCHOBHOTO COJICP KaHUS AUCITUTUIHHBL

- He Bnameer oCHOBHBIMM MOHSATUSMH, 3aKOHAMHU U TEOPUEH, HEOOXOIUMBIMHU
JUIs1 OOBSICHEHUS SIBJICHUH, 3aKOHOMEPHOCTEH U T.J.;

- HE YMEET BBITIOJIHATH TUIOBBIE 3a/IaHUsI, IPEyCMOTPEHHBIE MPOTPaMMON

HeynosiaerBopure

—HCMOHCTpI/IpyeT 3HAaHUEC OCHOBHOI'O COACPKaHWA NUCHUILINHBI U €T0 3JICMCHTOB yIlOBJIeTBOPHTeJIbH

B COOTBCTCTBUHU C MMPOCIIYIIaAHHBIM JICKITHOHHBIM KYPCOM;
—BJIAJACHUC OCHOBHBIMMU ITOHATHUAMHA, 3aKOHAMH U Teopneﬁ, HCO6XOI[I/IMBIMI/I JJI

0OBSICHCHHS ﬂBHCHHﬁ, 3aKOHOM€pHOCTeﬁ nT.NO.,

—IIOKAa3bIBACT YMCHUC BBITIOJIHATE TUIIOBBIC 3a/IaHUA U 3aa49U IIPEAYCMOTPCHHLIC

MPOTPaMMOI;
— BBITOJIHSIET PAcUeThl C OLTHOKaAMHU

— OTBET IO BOIIPOCY WJIU 33JaHUI0 ApIYMEHTUPOBAHHBIH, JEMOHCTPUPYIOIIUNA Xopomio

3HAHME OCHOBHOI'O COAEPIKAHUS JUCLUIIIIMHBI M €T0 3JIEMEHTOB B COOTBETCTBUU C
IIPOCITYLIaHHBIM JIEKIIMOHHBIM KYpPCOM U C y4eOHOM JTUTEepaTypoii;

— JIEMOHCTPUPYET IOHUMAHKUE MAaTepHaIIa, IPUBOINUT IIPUMEPBHIL;

— BJIaJICHUE OCHOBHBIMU MOHSTHUSIMH, 3aKOHAMU U TEOpHEH, HEOOXOAUMBIMU 151




0OBSICHCHUS SBJICHUI, 3aKOHOMEPHOCTEH M T.1.; Xopomo
—TIOKa3bIBACT BJIAJICHUE METOOJIOTHEH TUCIUIINHBI, YMEHUE BBITIOJHSITh
TUTIOBBIE 33JIaHUS U 33/1a4 TIPETYyCMOTPEHHBIC TPOTPaAaMMOii;

— BBITIOJTHSET PAcYeThl C OMUOKAMH

—OTBET I10 BOIIPOCY WJIN 3aJJaHUI0 apIyMEHTUPOBAHHBIH, TOrHUECKU OriaunyHo
BBICTPOCHHBIH, IIOJIHBIM, TEMOHCTPUPYIOIINK 3HAHUE OCHOBHOI'O COAECPKAHNUS
JUCLUIUIMHBI U €r0 3JIEMEHTOB B COOTBETCTBUHU C MPOCIIYIIAHHBIM JIEKIIUOHHBIM
KypCcOM U ¢ yueOHOM JTUTepaTypoii;

—JIEMOHCTPUPYET MOJHOE IOHUMAHNE MATEPUalIa, BBIBOJBI JOKA3aTEIIbHBI,
IIPUBOJIUT NPUMEDHI;

—CBOOOTHOE BJIaJICHHE OCHOBHBIMH MTOHATUSIMH, 3aKOHAMH U TEOpuUeil,
HEOO0XOIUMBIMU /7151 0OBSCHEHHUS SIBJICHUHN, 3aKOHOMEPHOCTEH M T.1.;

— IIOKa3bIBACT BJIAJCHUE METOI0JIOTUEN AUCLIUIIIINHBI, YMEHUE BBINOIHAITD
TUIIOBBIE 3aJJaHUS U 3a/1a4M IPEAYCMOTPEHHBIE IPOIPaMMOI;

— BBINIOJIHSET pacyeThl 63 OmMOOoK;

—J€MOHCTPUPYET CIIOCOOHOCTh TBOPYECKH IPUMEHSTh 3HAaHUE TEOPHH K
peLeHHIO MPO(EeCCHOHABHBIX MTPAKTUYECKHUX 33134

—yCIIEIHOE MPUMEHEHHE COBPEMEHHBIX IIPOIPAMMHBIX CPEICTB M IPaMOTHAsI
MHTEPIIPETALNS TOJIyYEHHBIX PE3YyJIbTaTOB

IlepeueHs BONIPOCOB IS POBeICHUSI IPOMEKYTOYHOM aTTecTAlNH

1.®usnueckrne OCHOBBI THAPOIOTUYECKUX MPOTIECCOB. BOMHBIN OanaHC /It pa3HbIX BOJIHBIX 0OBEKTOB.
VYpaBHeHHE BOAHOTO OallaHca 32 MHOTOJIETHHM mepuoi, ToA, Mecsil. OCHOBHbIE COCTABIIAIOIINE 3TOrO OanaHca
U CTIOCOOBI €To pacuera.

2.Boaubie pecypcbl, UX KOMILIEKCHOE HCTob3oBaHue. OCHOBHBIE BOJI0X03sIMICTBEHHBIE MpobiemMbl Poccun.
[IpoGneMbl paliioOHATBLHOTO UCIIOJIB30BAHUS U OXPaHbI BOJAHBIX PECYPCOB.

3.0cHoBHBIE (hU3UUYECKUE CBOICTBA BOJIbI, CHETA U JIbJ]a. ATperaTHbIe COCTOSIHHSI BOJbI U (ha30BbIe MEPEXO/IbI.
4.0co06eHHOCTH TUAPOIUHAMUKH pedHbIX MOTOKOB. Yncno Pelinonbaca. Yucno ®pyna. Pactipenenenue
OCPEJIHEHHBIX CKOPOCTEN TEYEHUS N0 BEPTUKAIHN U 1O )KUBOMY CeueHHUI0. CBs3b PacX0J0B U YPOBHEN BOJbI
(kpuBBIE pacxofa).

5.0cHOBHBIE YEPTHI JIEIOTEPMUUECKOTO PEKUMa BOJHBIX 00beKTOB Poccuu U ero cBs3b ¢ KIMMaTOM U
MCTOYHUKAMU MMUTAHUS.

6.ITutanne pek: 10KAEBOE, CHETOBOE, MOA3EMHOE, JIeIHUKOBOE. Da3pl BogHOTO pexuma. [TomoBoase.
[TaBoaku. Mexenb. @akTopsl HopMUPOBaHHS PEUHOTO CTOKA.

7.Teopust 1 HOBBIC UJEU B (HOPMUPOBAHUH PEUYHOTO CTOKA.

8.CoBpeMeHHbIE METO/Ibl aHAIN3a U pacdyeTa PEYHOro CTOKA MPU HAJTUYMHU U OTCYTCTBUU JAHHBIX
THJIPOMETPUUECKUX HAOIIOCHUIA.

9.Teopun pycioBbIX MporeccoB. Tunuszamus pyciaoBbIX MPOIECCOB. YUET PYCIOBOTO MpoIecca Npu
CTPOUTEIBHOM IIPOECKTUPOBAHUH.

10.0coGeHHOCTH AMHAMUYECKUX TPOIIECCOB B BOJOEeMax (TEUCHUs, BOJIHEHUE, OOMEH BOT).
11.CoBpeMeHHbIE METOIBI MATEMATUYECKOTO MOACITUPOBAHNUS MTPOLIECCOB POPMHUPOBAHUS PEUHOTO CTOKA.
12.MeToabl TEeHETHUECKOTO aHaJIM3a THAPOJIOTMUYECKUX JaHHBIX. 30HATBHOCTh U a30HAIBHOCTD B
MIPOCTPAHCTBEHHOM PAaCIPEICIICHUN XapaKTEPUCTUK CTOKA.

13.BausiHue X03HCTBEHHOM IEATEIHbHOCTH Ha peYHOM CTOK. CTaTUCTUYECKH 1 0aTaHCOBBIE METOIbI €T0
OIICHKH.




14.Bnusinue o3ep, BOAOXPAHWIUILL M TIPYJIOB HAa BOJIHBIN, TETJIOBOM, XUMHUYECKHI CTOK PE€K, CTOK HAHOCOB U
IIPUPOJIHBIE YCII0BUA IoOepekuii. Bo3aelicTBue X035IICTBEHHON JEATENbHOCTH Ha THIPOJIOTUYECKUM U
XUMUYECKUN PEXKUM 03€p U BOJTOXPAHUIIULI.

15.MeTtoabl TPOTHO3UPOBAHUSI OCHOBHBIX XapaKTEPUCTUK PEYHOTO CTOKA.

16.Ponb cTarioHapHbIX HAOTIOACHUNA U SKCIIEUIIMOHHBIX UCCIIeI0BAaHUN B OLIEHKE BOAHBIX PECYpPCOB.
OcCHOBHBIE MPUHIIMITBI OPTAaHU3AIUN U PA3BUTHS CETH TUIPOJIOTUUECKUX TTOCTOB U CTAHIUH.

17.Boanoe 3akoHO1aTeNIbCTBO Poccuu m ocHOBHBIE MTo0keHUs1 «BoaHoro kogekca POy. ['ocynapcTBeHHBII
y4eT BOJI M BOJIHBIN KajacTp. Opranu3anus CUCTEMBI CTATHCTHYECKON OTYETHOCTH 110 BOJIOTIOTPEOICHHUIO U
BOJIOOTBE/ICHNI0. MeToIu4ecKke OCHOBBI pacyeTa BOAOX03SHCTBEHHBIX OAaTaHCOB.

18.0cHoBHBIE (haKTOPBI POPMUPOBAHUS XUMUYECKOTO COCTaBa MPUPOIHBIX BOJ. XapaKTEPUCTHKA
KOMITOHEHTOB COCTaBa MPUPOIHBIX BoA. CriocoObl rpagueckoro n300paKeHusi XkMUYECKOTO COCTaBa BOIBI.
19.0xpana Boa U NMpeAypexKACHUE BPEIHOTO BO3ICUCTBHS HA HUX X034 "CTBEHHOMN JeATEIbHOCTH. Bubl
3arps3HCHUN 1 3aCOPEHUMN BOJI. AHTPOIIOT€HHBIE TPUYMHBI UCTOLIEHHS PEYHOTO CTOKA.

20.Tpanchopmariys 3arpsI3HSIIONUX BEIIECTB B BOJHBIX 00beKTax. MeTOAbI M OpraHu3anus THAPOXUMUIECKIX
HaOMroIcHUH 1 uccienoBannii. CTarimoHapHbIe, CIICIUAIbHBIC M SKCIIEAUITMOHHBIC HaOMI01eHnss. MeTo b
XUMHUYECKOTO aHaJIu3a MPUPOIHBIX BOJI.

21.I'mapoxuMuveckas 30HATLHOCTh PEK, 03ep M Bogoxpanwiuil. Kinaccudukaiys moBepXHOCTHBIX BOJ 11O
MUHEpaIU3alud U XUMUYECKOMY COCTaBY.



