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1. HauMeHoBaHHe TUCIUNINHBI
I'uaporeonuHamMuyeckoe MoAenupoBanue. MIHTeprpeTaus onbITHO-(GMIBTPAMOHHBIX paboT

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B BApUaTUBHYIO YacTh biioka « M.1 » oOpa3oBarenbHOM IPOrpaMMbI 110 HAIIPABICHUAM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 05.04.01 I'eosorus

HarpaBJieHHOCTh HedyrerazoBasi ruporeosorus



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucuuiuiiebl I'maporeoannamMmmnyeckoe mojaejanposanne. MHTepnperanus
ONBITHO-(PMIBTPAIIMOHHBIX PadoT y 00y4Jarouierocs A0DKHBI OBITh C(HOPMUPOBAHBI CIIETYIOIINE
KOMIIETEHIINH:

05.04.01 I'eomorus (HampaBieHHOCTH : HedrerazoBasi ruporeoiorus)
OIIK.4 Crioco6eH paboTaTh C MPOrpaMMHBIM 00€CTICUCHHEM OOIIETO, CIICIIHATBPHOTO Ha3HAYEHUS, B TOM
qHClie MOJICIUPOBATh TOPHBIE U T€OJIOTMYECKHE O0BEKTHI
HNuaukaropsl
OIIK.4.2 OcymecTBisieT Ha OCHOBE COOTBETCTBYIOIIETO MPOTPAMMHOI0 00€CTICUCHHSI MOJICTTUPOBAHKE
TOPHBIX M TE€OJOTHYECKIX 00BEKTOB
IIK.1 Cnioco0GeH caMOCTOSITETLHO TPOBOAUTH HAYYHbIE SKCIIEPUMEHTBI U UCCIIE0BAHUS B
npodecCHOHATBHOM 001acTH, 0000IIaTh U AHATTU3UPOBATH FKCIIEPUMEHTATIBHYIO HHPOPMAIIUIO, JIENIaTh
BBIBOJIBI, (POPMYIIMPOBATH 3aKIIOYEHHS U PEKOMEHIAINN
HNuaukaropsl
IIK.1.2 Co3naet u uccuenyeT MoJeNIu H3y4yaeMbIX 0ObEKTOB Ha OCHOBE UCIIOJIB30BaHUS YTITyOJICHHBIX
TEOPETUYECKHUX M MPAKTUYECKUX 3HAHUN IKCIIEPUMEHTAIBHBIX METOJIOB HCCIIEIOBAHUI B 007aCTH T€OJIOTHH



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasjieHue moaAroroBKu

05.04.01 I'eonorus (HanpasnenHocTh: Hedrerasosas ruaporeonorus)

dopma o0yuenus

O4YHasa

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI

2

O0beM TMCUMILINHEI (3.€.)

O0beM TMCUMILINHBI (aAK.4aC.)

108

KonTakTHas padora ¢
npemnojaasareseM (ak.4ac.),
B TOM YHCJI€e:

36

IIpoBenenue JJeKIHOHHBIX
3aHATHH

12

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY

24

CamocTrosiTesbHast padoTa
(ak.uac.)

72

@®opMbI TEKYLLIET0 KOHTPOJISI

Bxoanoe tectupoBanue (1)
3ammiaeMoe KOHTPOJIbHOE Meporpusitue (5)
Htorosoe koHTposnbHOE MeponpusTue (1)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3aMeH (2 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

I'maporeoqunamMmuveckoe MmoaeaupoBanne. UHrepnperanus JaHHbIX ONBITHO-QUJILTPAIIMOHHBIX PadoT.
COBpeMeHHLIe MCTOAbI TUAPOTCOAMHAMHUYCCKUX PACUCTOB CBSA3dHBI B OCHOBHOM C IIPUMCHCHUCM
MaTeMaTUYCCKOTO MOJCIHMPOBAHUSA, IMPUUCM HGO6XOIII/IMO OBJIAZICTb TCOPCTUUCCKUMU OCHOBAMH
YHCJIEHHOTO MOJEIUPOBAaHUS U MPAKTUYECKUMH METOJAMH U crioco0aMy pelieHHs] Kak NPsSMBIX, TaK H
oOpatHbIX 3amau reoduibTpanuu. Kypc BkiIOYaeT 3HaKOMCTBO C METOJAMHM KOHEUHBIX pa3zHOCTel
NPUMEHHUTEIBHO K 3a/a4aM reo(uiabTpaly, METOAMKON MOJAEIHPOBAHUS MPSAMBIX 3a1ad reouiIbTpaiui,
MOAXO0JaMU K KanuOpauuu reoQpuibTpalMOHHBIX MOJEIEH.

BBeneHune B MO1eJITUPOBAHHE MOA3EMHBIX BOJI
OCHOBBI THIPOTEOIMHAMHYECKOTO MOJICITUPOBAHHSI
[TocTtaHOBKa 33729 THAPOTEOIMHAMUYIECKOTO MOJICITUPOBAHHMS: TPOTHO3, SITUTHO3, BepUDUKAIUS 1
KanmuOparusi MOJeNeld, pa3BeloYHOe, UMUTAIMOHHOE MojaenupoBaHue. LcTopus pa3BuTHA
ruaporcoJuHaMmUiICcCKOro MOJACIUPOBAHUA — AHAJIIMTUYCCKUC, (1)I/ISI/I‘~I€CKI/IC, AHAJIOTOBBIC U YHCJICHHBIC
MO AHaJIMTUYECKHUE U YUCIICHHO-aHATUTUICCKHE METOBI MOACTHPOBAHUS T€OPIITHTPAITUH
MaremMaTrueckas IoCTaHOBKa reo(pUIbTPAIIMOHHBIX 3a/1a4. MeTOo bl aHATUTHYECKUX PECIICHH.
Hcnonp3oBaHue cynepno3uiuu. PacueTsl CHCTeM B3aMMOJCHCTBYIOIIMX CKBAXHH, CIIOCO0 “O0JBLIOTO
KoJIO/A”, TPUMEHEHHE MeTo/a (PUIBTPAIMOHHBIX COMPOTUBICHUN ISl PAcYETOB KOHTYPHBIX CHCTEM JIPEH
Y CKBaXHWH. [ 'e0UIbTpaIIMOHHBIE pacYeThl OEPETOBBIX BOJI03a00POB U BOA03a00POB B MEXKIIACTOBBIX
notokax. Pacuer oOiacTu 3axBaTa CKBa)XMHBI B IJITAHOBOM OJIHOPOJTHOM TIOTOKE.
UncneHHO-aHATUTUYECKUE PEIICHHS], YHCICHHO-aHATUTUYECKOE MOACITUPOBAHNE OTKAUCK.

Coznanue GRID ¢aiiioB rugporeosorudecknx napamerpon ¢ nomomsbio I1O Surfer
O06paboTka 1 BU3yanu3alysi JByMEPHbBIX HA0OPOB JaHHBIX, OMUCHIBaeMbIX (DyHKIHMEH Thia z=f(X,y), ToTuKa
paboTsl ¢ makerom Surfer

AHaJIU3 NMbe30MeTPUYeCKOH MOBePXHOCTH Moa3eMHbIX BoA. 1O Surfer
[ToaroroBka TaOIMIEI TAHHBIX, BBIYUCIICHHE TpuA-(aiina (grid) Ha OcCHOBE TaOIHI] JAHHBIX C UCIIOJIb30BAaHUE
MOJIETI KPUKUHTA U PaIuaibHBIX 0a3UCHBIX (PYHKIIHA.
[TocTpoeHne KapThl THAPOU30NBE3 Ha OCHOBE rpu-(haiiina B macmrabe 1:500.
Ananus xkapThl npu nomouiy uHcTpymeHnToB [10 Surfer.

OcHOBBI IOCTPOEHUS MOjIeJiel mMoa3eMHbIX BOJ (YacTh 1)
OCHOBBI KOHEUYHO-Pa3HOCTHBIX METO/I0B
[TpuHIUNOBI YKCIIEHHON IUCKpeTu3auuu TudQepeHaIbHbIX ypaBHEHHH reo(uabTpaimy.
KoneuHo-pa3noctHast cerka. [IpocTtpancTBeHHass M BpemeHHas anmnpokcumanusda. Ilopsmok
anmnpokcuManuu. SIBHas U HesBHasg cxema. CucTeMa CeTOYHBIX Ieo(pMIbTPAllMOHHBIX
YPaBHEHHMH. AMNNpPOKCUMANMs TPAHWYHBIX YCIOBHH. MeETOHBI PEIIEHUs CUCTEM CETOYHBIX
ypaBHeHU. HenuHelHble 331241 reo(puibTpaluy.

MogaeanpoBanue nNoToka noa3eMubix Boj. [lpakrnueckas padora "asponopt"
BrimmonHuTh MOZCIIMPOBAHUC TOTOKA MOA3CMHLBIX BOJ B COOTBCTCTBHUU C YCIIOBUAMU 3a/Ia4U 110 BapHUAHTaM.

Mone.lmponafme OTKAYKH U3 CKBAaKUHbI
Bremonauts MOZACIIMPOBAHUC MTOTOKA IMOA3CMHEBIX BOJ B COOTBECTCTBHUU C YCIIOBUAMU 3aJla4M 110 BapHAHTaM.

OCHOBBI IOCTPOCHUS MOJeJIell MOA3eMHBbIX BO/ (4acTh 2)
YucneHHoe MOIETMPOBaHUE MPSAMBIX 3a/1a4 reoQUIbTpaluu
Buapl 4nciieHHBIX KOHEYHO-PA3HOCHBIX CETOK, MCIIOJIB3YEMBIX IIPU PELIEHUU JETaJbHBIX, JOKAJbHBIX W
peruoHaNbHBIX 3a1a4. CriocoObl MOIETMPOBAHUS Pa3EISIIONINX CIIOCB.



Oco0eHHOCTH 331aHUs BHEIIHUX MPAaHUUYHBIX YCIOBUH Mojesiell. OCOOEHHOCTH allpOKCUMAIUN CKBa)XXKUH Ha
YUCJIEHHBIX MOJENAX. ANNpoKcHMalus BOJOTOKOB U BOJOEMOB, JPEH.

Anmnpokcumanusi UCIapeHHsl MOA3EMHBIX BOJ. BbIOOp BpeMEHHOM IUCKpETHU3alMH IS

Pa3IUYHBIX TUIIOB IPOTHO3HBIX 3a/1a4. ANMPOKCUMALUS IEPEMEHHBIX BO BDEMEHU I'PAHUYHBIX

ycnoBuid. OCOOEHHOCTH MOJENUPOBaHMs OTKAYeK Ha NPSAMOYTOJIBHBIX ceTKaX. Pacuer

TPAGKTOpUI JBMKCHUS YACTHIl M JIMHUH TOKA IO CKOPOCTAM (HIBTPAIlMM HA CETOYHBIX

Mozensx. [Iporpamma MODFLOW u ee xapakTepUCTUKH

Fnuporeonornqecmle PaCY€ThI C YI€TOM JAHHBIX, IIOJYYCHHBIX HA MOJI€CJIH
FI/II[pOl"COJ'IOFI/I‘IeCKI/Ie PACUCTHI C YUYCTOM AAaHHBIX, ITOJIYUYCHHBIX HA MOJCINU

MoaenupoBaHue HeCTAMOHAPHOH GUIbTPAIUM
MonenrpoBaHue HeCTAMOHAPHON (PUIBTpALIUU

I'padoananurnyeckue cnocodbI 00PadOTKU JAHHBIX ONBITHO-(PWJILTPAIIMOHHBIX PadoT
BBenenue B MeTo/1bl KaTMOpanuu reoQpuiIbTPaluOHHBIX MOJIETeH
[TonsTue obpaTHOIt 3a1aun reopmnbTpanuu. HekoppekTHoCTh pemenus. [lonsarue xanubpann
reouIbTpalMoOHHbIX Mojenel. Obmas crpaterus kanuopauuu. OyHkuus kauecTna. “Pyunsie” u
aBTOMaTU3MPOBAHHBIE CIOCOOBI KanuOpanuu. UyBCTBUTENBHOCTh MOJENN K INapaMeTpam.
ABTOMAaTU3UPOBAaHHBIE METOJbl KanuOpanuu npu nomouu naketoB Modflow 2000, Ucode u Pest

OTkayka U3 HANIOPHOT0 BOJOHOCHOTO TOPH30HTA
HHTCpHpeTaHHH JAaHHBIX OTKA4YKW M3 U3 HAIIOPHOT'O BOAOHOCHOI'O TOPU30HTA

MeToabl NPpSIMO JIMHUM
Meroas! IpsAMON JIMHUU



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. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. JIyxuep JI.,IllecrakoB B. M. MonenupoBanue reopunstparuu/Jl. Jlykuep, B. M. Illectakos.-
Mocksa:Henpa,1976.-407.-bubnuorp.: c. 384-399

2. 'mpporeonorudeckas baza 3uanunii:na 2 CD/UI'D PAH, b-ka Poc. akaa. Hayk, Poc. roc. 6-ka, Mock. roc. yH-
T uM. M. B. Jlomonocosa, C.-Iletep0. roc. ya-1.-Bepcust 2.07.-CI16.:1H-T reoskonoruun PAH,2007.-2.

JdomosHuTeIbHAS:

1. Cunpanosckuii JI. H. CripaBouHMK aHANUTUYECKUX PEIICHUHN AJI1 MHTEPIIPETALUN ONIBITHO-
¢mipTpanmonnsix onpodoBanuii/Jl. H. Cunpanosckuil.-CII6.:M3n-Bo Cankr-Ilerep0. yH-1a,2006, ISBN 5-288-
03868-6.-769.-bubauorp.: c. 751-762



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

http://www.springer.com/earth+sciences+and+geography/hydrogeology/journal/10040 Hydrogeology
Journal
Hayunas 31ekTponHas 6udaunoreka eLIBRARY http://elibrary.ru/
Hudposas 6udauoTeKka «bubdanorex» https://psu.bibliotech.ru/Account/LogOn/
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo IMCHUIINHE

OO6pazoBatenbHbIH Mporiece mo nuciuiuinae [uaporeogunamMmuyeckoe mojaenupopanue. Unrepnperanus
ONBITHO-()MIBTPANIMOHHBIX PAa0dOT MPE/IIOIaracT UCTIOIB30BaHUE CIICIYIOIIETO MPOTrPaMMHOT0 00ECTICUCHHUS
¥ MH()OPMAITMOHHBIX CITPABOYHBIX CHCTEM:

-IOCTYyT B pekuMe on-line B DnekTponHyto oubnuoreunyto cucremy (3bC);
-JIOCTYTI B DJIEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHTETA,
-MHTEPHET-CEPBUCHI U DJIEKTPOHHBIE PECYPChl (IOMCKOBBIE CHCTEMBI, SJICKTPOHHAS TT0YTA).

[Tepeyenr HEOOXOAUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOJHO PacCIpOCTPaHSIEMOTO TPOrPAMMHOTO
o0ecrieyeHust:

-o¢ucHsIil naker npunoxenuit (LibreOffice);

- CIICIMATM3UPOBAHHBIC KOMIIBIOTEPHBIC MPOTPAMMBI JJIsi PEHICHHUS PA3IMYHBIX 33/a4 TreoQHIbTpauu
(Visual Modlow Premium, Ansdimat).

[Tpu ocBoeHMM MaTepHalia U BHIMTOJIHEHHS 3aITaHHH TT0 JUCIUIUIMHE PEKOMEHYETCs HCTIOJIh30BaHNE
MaTepuasoB, pa3MeIeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
WCTIOJIh30BAThCS:

cucteMa BusieokoHpepeHcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBLIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuoO- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOM paboThI.

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

11. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM [IJIAl OCYLIECTBJICHUS
00pa3oBaTeJIbHOIO NpoLecca 1Mo AMCUMIINHe

Jlnst mpoBeieH!sl JIEKIIMOHHBIX 3aHATHH 110 JUCHUIUIMHE HEOOX0qUMa yueOHas ay JUTOpusl, OCHAILCHHAs
CHEHATN3UPOBAHHON MEOEIbI0, IEMOHCTPALIMOHHBIM 000pYy1I0BaHUEM (IIPOEKTOP, IKPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM MPOTrpaMMHBIM 00€CIIEYeHHEM, MEJIOBOM (1) UIIM MapKepHOM
JOCKOH.

Jlnst mpoBeieHust 1a00paTOPHBIX 3aHATHIA MO AUCHUILUIMHE TpeOyeTcs: JabopaTopust 00IIel THIPOTeOTOTHH.
CoctaB 000py/10BaHUs U IPOrPAMMHOT0 OOECIIEUEHHs ONpeAeIeHbl TaCIOPTOM J1ab0paToOpUu.

Jlnist caMmocTosTeNnbHOM paboThl HeoOxoauMbl momereHust Hayunoit 6ubnuorexku [I'HUY, oGecnieunBaromue
JOCTYT K MH(POPMAITMOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH « THTepHeT» 1 MHPOPMALMOHHBIM TEXHOJIOTHSIM.
Jlnist IpoBeIeHHsI MEPONPUATHH TEKYIEr0 KOHTPOJIS M MPOMEXYTOYHOM aTTeCTalllK MO JUCLUIUINHE
HeoOxouMa yueOHast ay TMTOpHs, OCHAIEHHAas! CIICIMATM3UPOBAHHON MEOEIIbI0, IEMOHCTPALIMOHHBIM
o0opy0BaHuEM (IIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM ITPOrPaMMHBIM 00€CIICUeHUEM,
MEJIOBOM (M) WJIM MapKEPHOU JTOCKOM.

Jlnis mpoBeIeHNsI IPYNIOBBIX ¥ MHAWBUAYAIBHBIX KOHCYJIbTAllUN HEOOX0AUMa yueOHas ay JuTopus,
OCHAIIICHHAsI CTICIIHAIM3UPOBAHHON MeOeITbI0, MEJTIOBOM HMJIM MapKEePHOM TOCKOM.



[Tomemenus Hayanoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnpii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantllmtocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
I'maporeonnnamuyveckoe moaeaupoBanue. UHTepnperauus onbITHO-PUILTPAIHOHHBIX Pab0T

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS
OIIK.4

Cnoco0eH padoTaTh ¢ IPOrpaMMHBIM o00eclieueHHeM 0011ero, CrenquajabHOr0 Ha3HAYEHHs, B TOM
YHCJIe MOIeJTHPOBATH TOPHBIE U Ie0JIOTHYEeCKHE 00beKThI

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

OIIK 4.2 3HaTh OCHOBHBIE ATANbI CO3aHUS HeynosierBopure

OcymiecTBiseT Ha OCHOBE| reo(GUIBTPAIIMOHHBIX Mojeneii. | He 3HaeT 0OCHOBHBIE ATaIlbl CO3MaHUs

COOTBETCTBYIOILIETO YMeTh permarh MpakTHISCKU reoUIbTPALMOHHBIX MOJIETICH.

MIPOTrPaMMHOTO Ba)KHBIE 33]]a4M: TIPOTHO3BI He ymeer pemaTh npakTH4ecKu BaKHbBIE

obecrnieueHus M3MEHEHUS peXuMa 1 OajaHca 3aJla4yM: MPOTHO3bI U3BMEHEHUS PEeKUMa U

MOJIETTMPOBAHKE TOPHBIX | MMOJ3EMHBIX BOJ ITPH BO3ACHCTBIH| OaJaHca MOJ3EMHBIX BOJ IIPU BO3JCHCTBHU

U I'€OJIOTUYECCKUX HWHKCHCPHBIX MCpOHpI/IHTI/Iﬁ HHKCHCPHBIX MepoanﬂTHﬁ

00BEKTOB Brnaners nHCTpYyMEHTaMH aHanu3a He BiaajgeeT nHCTpyMeHTaMM aHaIu3a
pe3yNbTaTOB MOJIEIIUPOBAHUS PE3yJIbTATOB MOJCIUPOBAHUS (DUITBTPALIAN
(GUIBTPALH TO3EMHBIX BOA C | MMOJ3EMHBIX BOJ C HCIOIb30BaHUEM
UCIIOJIb30BaHUEM CHEIUATU3UPOBAHHOTO TPOTrPAMMHOTO
CHEIHAN3UPOBAHHOTO obecrieyeHus

MIPOrpaMMHOTO 00eCTIeUeHUS
YaoBaerBopuTeabH

I1;10X0 3HAaET OCHOBHEBIE ATAIbI CO3JaHus

reo(MIbTPALMOHHBIX MOJIETICH.

[Tnoxo ymeer pemaTs IpakKTHYECKU BaXKHbIC

3aJla4yu: MPOTHO3bI U3MEHEHUS PEKUMA U

OanaHca MOA3EMHBIX BOJI IPU BO3JICHCTBUI

WHKXEHEPHBIX MEPONPUITUN

He Bnaneer nHCTpyMEeHTaMu aHaJIN3a

PE3yJIbTaTOB MOJEIUPOBAHUS (PUITBTpALIUN

MOJI3€MHBIX BOJ C UCIIOJIb30BaHUEM

CHCIMATM3UPOBAHHOTO TIPOTPAMMHOTO

obecrieueHus

Xopouo
XO0pOo1110 3HAeT OCHOBHBIE ATAIbI CO3/IaHUS
reoUIbTPaLMOHHBIX MOJIENIEH, HO COBEpIIAET
OIIUOKH
VYMeeT pemath NpakTHUYECKH BayKHBIE 3a/1a4H:
MIPOTHO3BI U3MEHEHHUS peXMMa U OanaHca
MIOJI3€MHBIX BOJ| IPX BO3ACHCTBUU NHKEHEPHBIX
MEpPONPUATHIA, HO JIOMYCKAET OIINOKHI
HenocraTouHo BiazieeT HHCTpyMEHTAMU
aHaJIM3a Pe3yJIbTaTOB MOJEINPOBAHHUS




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
(bWIBbTpaLuy MOI3EMHBIX BOJI C
WCI0JIb30BAaHUEM CIIELIMAIU3UPOBAHHOTO
MPOrPaMMHOTO OOecTieueHust

OT1iu4HO
OTAMYHO 3HAET OCHOBHBIE 3TAIbl CO3AaHUS
reo(UIbTPAMOHHBIX MOJIETICH.
YMeer pemarb NpakTUUECKU Ba)KHbIE 3aa4u:
MIPOTHO3bI U3MEHEHUS pexuma 1 Oaanca
MOJI3€MHBIX BOJ] PU BO3ACHCTBUM WHKEHEPHBIX
MEpOIPUATHI
Brnageer nncTpyMeHTaMu aHajiu3a pe3yibTaToB
MOJCIMPOBaHUS (PHIIBTPAIIMN TTOA3EMHBIX BOJ] C
WCIIOJIb30BAaHUEM CIICIIHAIU3UPOBAHHOTO
MPOTrPaMMHOT0 00€CTICUeHHUS

ITK.1

Cnoco6eH caMOCTOATEIbHO IPOBOAMTH HAYYHbIE IKCIIEPUMEHTHI H HCCJIeJOBAHUSA B
npogeccuoHAIBLHOM 00/1aCTH, 000011aTH U AHAJTU3UPOBATH IKCIIEPUMEHTATbHYI0 HHpOpMaLHIo,
JeJ1aTh BbIBOAbI, (POPMYJIMPOBATH 3aKJII0YEHHS H PEKOMEHIAlNH

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.1.2 3HaTh OCHOBHBIE METO/IbI HeynosierBopure

Co3zpgaet u uccneayer
MOJICIIA U3y4aeMBbIX
00BEKTOB HA OCHOBE
HCIIOIL30BaHUS
yriyOJIeHHBIX
TEOPETHUUECKUX U
[IPaKTUYECKUX 3HAHUI
AKCIIEPUMEHTAIbHBIX
METOAO0B UCCICAOBAHUN B
00J1aCTH I'€0JIOTHU

THIIPOT€OTMHAMHYECKOTO
MOJICITUPOBAHMSL, TTPUHITUIIBI
YHUCJIEHHOTO KOHEYHO-
Pa3HOCTHOT'O MOJIETMPOBAHUS
reo(uIbTpaLuu

YMeTb onpenensTh coJepKaHnue
3aJa4, CBSI3aHHBIX C IPOTHO30M
U3MEHEHHUs pexHrMa U OanaHca
HOJ3€MHBIX BOJ

Brnanets nHCTpyMeHTaMH
CO3J1aHusl reo(UIbTPALIMOHHBIX
MoJiesIell KOHKPETHBIX 00OBEKTOB
IpY IOMOIIU
CHeHaIn3UPOBAHHOTO
MIPOrpaMMHOTO 00eCIIeueHus 10
MOJIEITUPOBAHHIO Te0()UITBTPALINH.

He 3HaeT 0CHOBHBIC METOMBI
THAPOTCOTMHAMUYECKOTO MOJICITUPOBAHHSI,
MIPUHITUIIBI YUCIIEHHOTO KOHEYHO-PAa3HOCTHOTO
MOJICIIUPOBAHUS T€OPUITHTPALINH
He ymeet onpenensts conepikanue 3aaad,
CBA3aHHBIX C [TPOrHO30M M3MCHCHHS PCKMMaA U
OaslaHCa ITOI3EMHBIX BOJT
He BnageeT nHCTpyMEHTaMu CO3JaHUS
reo(OUIbTPAMOHHBIX MOJEIICH KOHKPETHBIX
O6B€KTOB IIpu nmomMoumu CruCuuaJIM3npOBaHHOT'O
MPOrPaMMHOTO O0eCTIeueHust TI0
MOJIETTUPOBAHUIO T€O(UIBTPAIIUH.
YaoBaerBopuTeabH
I1ioxo 3HaeT OCHOBHBIE METOObI
ruaporcoJuHaMUICCKOro MoACJIInpoOBaHusl,
MIPUHIIUIIBI YUCIEHHOTO KOHEYHO-PA3HOCTHOTO
MOJIETTUPOBAHUS T€0UIBTPAIIUU
[Tmoxo ymeer onpenensaTh coAep)KaHue 3aad,
CBSI3aHHBIX C TTPOTHO30M U3MEHEHHS PEKUMA U
OaaHca IOA3eMHBIX BOJI




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
He BnanmeeT nHCTpyMEHTaMU CO3/IaHUS
reo(UIbTPALMOHHBIX MOJENEeH KOHKPETHBIX
O00BEKTOB MPU MOMOIIIH CIIEIUATU3UPOBAHHOTO
MPOrPaMMHOTO OOecTeueHust o
MOJIETTUPOBAHUIO T€0(UIBTPAILIUH.

Xopomuo
XO0poI110 3HaeT OCHOBHBIE METO/IBI
THIPOTEOIMHAMUYECKOTO MOICTTUPOBAHUS,
MIPUHIIMIIBI YUCIEHHOTO KOHEYHO-PA3HOCTHOTO
MOJIETTUPOBAHUS Te0UIbTPAIIH, HO
COBEpIIAET OMIMOKT
YMmeeT onpenensaTh coaepKaHue 3a1ad,
CBSI3aHHBIX C TIPOTHO30M M3MEHEHUS PeKUMa
OaslaHCa ITOI3EMHBIX BOJT
HenocrarouHo BiageeT MHCTpYMEHTaMU
co3/1aHus Teo(QUIBTPAIMOHHBIX MOJIETIEH
KOHKPETHBIX 0OBbEKTOB MIPH ITOMOIIU
CHEIHATM3UPOBAHHOTO TIPOTPAMMHOTO
o0ecreyeHus 10 MOJICTUPOBAHHIO
reo(uIbTPALIUH.
Otiamn4Ho

OT/IMYHO 3HAET OCHOBHBIE METO/IbI
THJIPOTEOIMHAMUYECKOTO MOICTTUPOBAHUS,
MPUHIIMIIBI YUCICHHOTO KOHEYHO-PA3HOCTHOTO
MOJIETTUPOBAHUS T€OUIbTPALIUU
Brnageer nncTpyMeHTaMH co3aHUS
reo(UIbTPALMOHHBIX MOJENIeH KOHKPETHBIX
00BEKTOB MPHU TOMOIIH CIIEIUATU3UPOBAHHOTO
MPOrpaMMHOTO 00eCTIeUeHHUS 110
MOJICIIMPOBAHUIO T€O(UITBTPALIH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema goctaBku ;. 9692

Bua MeponpusiTsi NPOMEKYTOYHOM aTTeCTALNH ¢ DK3aMEH
Cnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanmuu : OLEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTaIlH OMpeIesieTcs Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOMIMMCS Ha KOHTPOJIbHBIX
MEpPOIPUATHIX, TPOBOJAUMBIX B TEUCHHE YUEOHOTO MEPHOA.
MaxkcuMajibHOEe KoJIH4YecTBO 0ayioB : 100

KonBeprauusi 60a/U10B B 0TMETKH

«oTianyHo» - ot 81 no 100
«xopowo» - ot 61 1o 80

«YyJ0BJIETBOPUTEJIbHO» - 0T 48 10 60
«HEeYIO0BJICTBOPUTEIbHO» / «He3a4TeHo» MeHee 48 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Coznanne GRID ¢aiinos
THJPOT€0JIOTHYECKUX
napameTpos ¢ nomouisto [10
Surfer

BxoaHoe TecTupoBaHue

KoHTpoJb 3HAaHUI 110 THAPOTEOTIOTUN

MK.1.2

Co3znaer u uccienyetr Moeau
M3y4aeMbIX OOBEKTOB Ha OCHOBE
MCTIOJIb30BaHUS YTITyOIeHHBIX
TEOPETUYECKHUX M MPAKTHYECKUX
3HAHUH OKCIICPUMCHTAJIbHBIX
METO/IOB HCCIIeI0BaHUN B 00JIaCTH
r'e0JIOTUU

Coznanune GRID ¢aiinos
THJIPOTEOJIOTHIECKUX
napameTposB ¢ nomoiipio [10
Surfer

3ammiaemMoe KOHTPOJIbHOE
MeponpusiTue

Haznauenne makera [10 Surfer.
[TocTpoenue nudposoit Mmoaenu
MOBEpPXHOCTH; BecrioMorarenpHble onepaiuu

C III/I(l)pOBBIMI/I MOZACIISIMU MMOBCPXHOCTH,

Busyanusanus noBepXHOCTH.

nK.1.2

Co3znaer u uccieayer Moaenu
M3y4aeMbIX 0OBEKTOB Ha OCHOBE
HCIIOJIH30BaHUS YTIIyOJICHHBIX
TEOPETHUECKUX U MPAKTHUECKUX
3HAHUI SKCIIEPUMEHTATBHBIX
METOH0B HCCIICIOBAHUN B 00JIaCTH
re0JI0T U

AHaJIN3 MbE30METPUUECKOM
MMOBEPXHOCTH MOA3EMHBIX
Box. [1O Surfer
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTiue

IToaroroBka ucxomubIX ga”HHeIX 118 [1O
Surfer, He0OXOAUMBIX JJIsI IOCTPOCHUS
MEE30METPUYECKON TTOBEPXHOCTH
MOJI3eMHBIX BOJI. Berumnciienue grid-daiina.
[TocTpoeHue kapThl HANPaBIECHUS
MoA3eMHBIX BoJI. OripesiesieHne rpaiueHTa
MOTOKAa B % U JAOJSAX €TUHUIIBL.
Ornpenenenne pacyeTHOU U
JENCTBUTENBHOM CKOpOCTH (PUIBTpaLIun
mo13eMHbIX BOJ. COMOCTaBIeHNUE KapThl
penbeda u KapThl THIPOU30IBE3 C OIICHKOM
BO3MO>XHOTO CaMOMU3IIMBA CKBAKHUH.




Komnerennus

Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIlIK.4.2 MoaenupoBaHue TOTOKa OcnoBHoe MeHro0 I10 Visual Modflow.
OCyHICCTBHﬂeT Ha OCHOBC IMOA3€MHEIX BOJI. BBoa nCcXOOHBIX JaHHBIX UL
COOTBCTCTBYIOLICTO [TpakTrueckas pabota MojaenupoBanus. Co3naHue MoJenu

MIPOrpaMMHOTO 00€CTICUCHUS
MOJIETTMPOBAHUE TOPHBIX U
TeOJIOTUYECKNX 0OBEKTOB

"asponopt"
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

MOTOKA MOJI3EMHBIX BOJI. 3aITyCK
BbruuciieHus. [TocrpoeHne kapTbl
MOJICTIbHOM MTOBEPXHOCTHU MOJA3EMHBIX BOJT
(KapThI HAIIOPOB).

MK.1.2

Co3znaer u ucciexyetr Moeau
U3y4aeMbIX OOBEKTOB HA OCHOBE
UCTIOJIb30BaHUS YIITyOIeHHBIX
TEOPETUYECKHUX U MPAKTHYECKUX
3HAHUH SKCIIEPUMEHTAIBHbBIX
METOJIOB MCCIIEIOBaHUI B 00J1aCTH
re0JIOTHH

MoaenupoBaHue OTKAYKH U3
CKBa)KUHBI

3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

OCHOBBI TEOPUH NPUTOKA BOJIBI K
CKBAKMHAM. DJIEMEHTBI HCKYCCTBEHHOTO
(GUIBTPAIMOHHOTO MTOTOKA. PesxumMbl
BOJIONIpUTOKA. YpaBHeHnue Jromtou, Telica,
Teiica-/[xeiiko6a. DopMupoBaHre MOJIEIN
OTKa4KH 1 BBOJ UICXO/IHBIX TAaHHBIX.
BelnonHenue moaenupoBaHue.
ITocTpoeHne KpuBOH JienIpeccuu
MIOA3EMHBIX BOJI.

OIIK 4.2

OcyuiecTBIISIET HA OCHOBE
COOTBETCTBYIOIIETO
MIPOrpaMMHOTO 00€CTICUCHUS
MOJICJIMPOBAHNE TOPHBIX U
re0JIOTUYECKUX 0OBEKTOB

I'maporeonoruueckue
PpacCUYCThI C YYCTOM NAaHHBIX,
MOJTy4YE€HHBIX Ha MOJENN
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTie

OneHka pacxoja MOTOKa MOJ3EMHBIX BOJ B
oOnactu MozaenupoBanus. O1eHka
pacYETHOW U IEUCTBUTEIIBHON CKOPOCTH
¢GUIbTpaluy MOA3EMHBIX BOJ Ha Y4acTKaxX
3a MpeJieJaMy BIUSHUS OTKa4YKH U B 30HE
BJIMSIHUSL Pa0OTHI BO/103a00PHOM
CKBQ)KUHBI.

Bnagenue nHcTpyMeHTaMH SKCIIopTa
MOJIeJIbHON KapThl ruapousorurnc B [10
Surfer. Beimosnsier onepauuu ¢
mogenbHbIM grid-¢aitnom B I10 Surfer.

IIK.1.2

Co3znaer u uccieayer Moaenu
N3y4aeMbIX 0OBEKTOB HAa OCHOBE
MCTIOJIb30BaHUS YTITyOIeHHBIX
TEOPETUUYECKUX U MPAKTHUECKUX
3HaHUUI OKCIICPUMCHTAJIBHBIX
METOJIOB HCCIIEIOBaHUI B 001acTH
T€0JIOTHH

OIIK 4.2

Ocy1ecTBIsieT Ha OCHOBE
COOTBETCTBYIOIIETO
MIPOrpaMMHOTO 00€CTICUCHUS
MOJIETTUPOBAHUE TOPHBIX U
re0JOrM4eCKUX 00OHEKTOB

Meroas! psAMON JIMHUU
HTorosoe KOHTpPOJILHOE
MeponpusaTHe

['padpoananuTuyeckre METOIBI MOCTPOCHBI
Ha MpeoOpa30BaHUM UCXOIHBIX
3aBUCHUMOCTEHN K MPSIMOJIMHEUHOMY BUIY.
VYpasuenue Teiica-/[xeiikob6a. BBoa
MCXOJIHBIX JIAHHBIX PE3YyJIbTATOB MOJIEBBIX
OTBITHO-(UIBTPAIIMOHHBIX PA0OT
(xycToBbix oTkauek) B I[IO Ansdimat.
[Toctpoenue rpaukoB BpEMEHHOTO,
TUTOMIATHOTO ¥ KOMOWHUPOBAHHOTO
npocnexuBanus. OnpeneneHue 3Ha4eHun
(GUIBTPAIIMOHHO-EMKOCTHBIX ITapaMeTPOB
MOJI3eMHBIX BO/JI (BOJOTIPOBOJUMOCTHU U
MEE30IPOBOIHOCTH ) HA OCHOBE TPaUKOB.

Cneunpukanusa MeponpusTHH TeKylIero KOHTPOJIS




Cozpanne GRID ¢aiisioB ruaporeossoruyeckux napamerpos ¢ nomomsbio 11O Surfer

[IpoOmKUTENBHOCTD IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTECTallUU: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ais, BEICTABISIEMbIH 32 MEPONPUATHE IPOMEKYTOUHON aTTecTanuu: 0
ITpoxoanoii 6amt: 0

IToxa3zaTesn oneHUBAHUS

Banabl

KoHTposb 0cTaTouHbIX 3HAHUH 110 THAPOTEOIOTUH

10

Cozpanne GRID ¢aiisioB ruaporeossorudeckux napamerpos ¢ nomomsbio 11O Surfer

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOM padoThI

MaxkcumanbHbIH 0, BEICTAaBIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 10
ITpoxoaHoii 6amt: 5

IToxa3zaTenn oneHUBaHUA

Bajaasl

OOyuaromuiicst UMeeT MpeACTaBICHHE 0 BO3MOKHOCTsX nakera [10 Surfer. Bmageer
MPUHIIMIIAMH TTOCTPOCHHE U(POBON MOJIETH MOBEPXHOCTH C UCIIOJIB30BAHUEM Pa3TMUHBIX
MCTOAOB UHTCPIIOJIALUN JaHHBIX. BrimmonaseT BcnoMoraTeiabHEIE orcpanuu € HHq)pOBLIMH
MOJIETISIMU TIOBEPXHOCTH M BH3yalM3allii TOBEPXHOCTH.

10

OOyuaromuiics UMeeT npeacTaBiIeHue 0 Bo3MOKHOCTAX nakera [10 Surfer. Brnageer
IPUHLIUIIAMHU [TOCTPOEHHUE LU(POBON MOJIETH MOBEPXHOCTH C UCIIOJIb30BAHUEM Pa3IMUHBIX
METOJIOB MHTEPIOJSIUN JaHHBIX. BBIMOMHAET BCioMorareabHble onepaii ¢ u(poBsIMU
MoJieIsIMU OBepXHOCTH. He BiaseeT MHCTpyMEHTaMy BU3yalHu3alei MoBEpXHOCTH.

OOyuaronuiicst UMEeT MpeACcTaBlIeHUuEe 0 BO3MOKHOCT:X nakera [10 Surfer. Brnageer
NPUHITUIIAMA TTOCTPOSHHE ITUPPOBON MOJIENIN TIOBEPXHOCTH C UCTIOIH30BAHUEM PA3THUHBIX
MCTOOB UHTCPIOJIALUN JAaHHBIX, HO HC BJIAACCT BCIIOMOIaTCIbHBIMU OIICpaIlun C L[I/I(prBI)IMI/I
MOJIEIISIMU TIOBEPXHOCTH M BU3yalIU3aIlUei TOBEPXHOCTH.

OO0yJarmmiicss UMeeT MpecTaBiIeHUe 0 Bo3MoKHOCTAX nakera [10 Surfer. Bimaneer ocHOBHBIMHE
MPHUHIIAIIAMHI TTOCTPOCHHE U(POBON MOJIETH MIOBEPXHOCTH, HO HE BIIAJICET BCIIOMOTATSIIbHBIMH
omepanuy ¢ MUPPOBBIMUA MOJICIISIMU TIOBEPXHOCTH ¥ BU3YaJIU3aIMEeH ITOBEPXHOCTH.

AHaJIM3 Nbe30MeTPUYecKOil MoBepXHOCTH Moa3eMHbIX BoA. I1IO Surfer

[IponoKUTENIBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTAIMU: 2 Yyaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOM padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 10
[IpoxonHoii 6amn: §

IToka3aTenu oneHUBAHUA

Baaasl

OOyJarommiics BiIaieeT HHCTPYMEHTAMH MOATOTOBKH UCXOAHBIX MaHHBIX 11 I10 Surfer,
HEOOXOAUMBIX JUIsl TOCTPOCHUS TbE30METPUUYECKON MTOBEPXHOCTHU MOA3EMHBIX BOJI C
noctpoeHueM grid-daiina, a Tak’ke HHCTPYMEHTaMU IOCTPOEHUE KapThl HAMPaBICHUS JABIKEHUS
MO/I3€MHBIX BOJI U OTpe/IeJICHUE TPaJUeHTa NOTOKa B % U AOJAX eAUHUIIBL. OnpenesieT ¢
MTOMOIIIbI0 HHCTPYMEHTOB Surfer pacueTHYIO U ACHCTBUTEIBHYIO CKOPOCTH (DHIIbTpAITUN
MIOJI3EMHBIX BOJI. YMEET COIOCTABIIATh cpeicTBaMu Surfer kapTel penbeda u kapTsl
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THAPOU30IILE3 C OLICHKOM BO3MO>KHOT'O CaMOM3JIMBA CKBaYKHH.

OOyuatromuiicst BIajeeT HHCTPYMEHTaMHU MOATOTOBKY UCXOMHBIX AaHHBIX Juist [10 Surfer,
HEOOXOAUMBIX JUIsl TOCTPOCHUS TbE30METPUUYECKON MTOBEPXHOCTHU MOA3EMHBIX BOJI C
noctpoenueM grid-(aiina, a TakKe HHCTPYMEHTAMH ITOCTPOSHUE KapThl HAITPABJICHUS JBUKCHUS
MO/A3E€MHBIX BOJI U OMpEJIeJICHUE TpaueHTa NoToKa B % U J0JsAX eAMHUIBL. OnpenenseT ¢
MOMOIIbI0 HUHCTPYMEHTOB Surfer pacueTHyIo U AeMCTBUTEIbHYIO CKOPOCTH (QUIbTPALIUU
MMOJI3EMHBIX BOJI.

OOyJarommiics BiIaieeT MHCTPYMEHTAMHU MOATOTOBKH UCXOAHBIX HaHHBIX 11 [1O Surfer,
HEOOXOUMBIX JJIsi TOCTPOCHUS MTbe30METPUUECKOIM MOBEPXHOCTH MOJ3EMHBIX BOJ C
noctpoenueM grid-gaiina. Binaneer uHCTpyMeHTaMu MOCTPOEHUE KapThl HATIPABICHUSI IBUKEHUS
MOA3EMHBIX BOJI U ONpeJIeJICHUE TpaueHTa moToka B % u nonax equnuibl. He 3naer
WHCTPYMEHTOB Surfer, ¢ TOMOIIbI0 KOTOPHIX BO3MOKHA OIEHKA PaCcCueTHOUN M IEWCTBUTEIIBHON
CKOPOCTH (pHIIbTPAIMH MOJ3EMHBIX BOJ.

OOyJaromuiics BiIaieeT MHCTPYMEHTAMH MOATOTOBKH UCXOAHBIX HaHHBIX 11s [1O Surfer,
HEOOXOUMBIX JJIsi TOCTPOCHUS MTbe30METPUUECKOM TTOBEPXHOCTH MOJ3EMHBIX BOJ C
noctpoenueM grid-aitna. He BnageeT nHCTpyMEHTaMU TOCTPOSHUE KapThl HAPABIICHUS
JBUKEHHUS MIOJJ3EMHBIX BOJ U OIPEAEIICHUE IpaJiMeHTa MOTOKa B % U 10X enuHulbl. He 3Haer
MHCTPYMEHTOB Surfer, ¢ TOMOIIBI0O KOTOPBIX BO3MOKHA OIEHKA PACUYETHOM U IEUCTBUTEIILHON
CKOPOCTH (pHIIbTPAIMH MOJ3EMHBIX BOJ.

MoneanpoBaHue NOTOKA Moa3eMHbIX BoA. IlpakTnyeckas padora "asponopt"

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIi 0ai, BEICTABIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTaluu: 25
ITpoxoanoii 6amn: 12

IToxa3zaTen oneHUBAHUS

Banabl

OOGyuarommmiics 3HaeT ocHoBHOE MeHI0 110 Visual Modflow. Briageet nHcTpyMeHTamMu BBO1a
WCXOIHBIX aHHBIX I MOAETUPOBaHUs. KOPPEKTHO BBIMOIHSACT T€0(UIBTPAIUOHHYIO
CXEMaTHU3aLMI0 MOJEIIN U 3a/IaHHE TPAaHUYHBIX YCIOBUN. BiajgeeT HHCTpyMEHTaMU IOCTPOEHUS
KapThl MOJICIIBHOM MMOBEPXHOCTH MOJI3EMHBIX BOJI (KapThl HAIIOPOB) U KapT IapaMeTPOB.
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OO6yuaromwmiicst 3HaeT ocHoBHOE MeHI0 [10 Visual Modflow. Bianeer nactpymMeHTaMu BBOIa
UCXOJIHBIX JaHHBIX JJISI MOJIeTUpOBaHus. KOPPEKTHO BBIMOJIHSAET re0pHIbTPAIIMOHHYIO
CXEMaTU3ALMI0 MOJCIIN U 3a/IaHUE TPAaHUYHBIX YCIOBHM.

22

OO6yuatomuiics 3HaeT ocHoBHOe MeHI0 [10 Visual Modflow. Bianeer nunctpymentamu BBo1a
WCXOIHBIX JIAHHBIX IS MOJACTUPOBaHus. KOPPEKTHO BBIMOIHSACT Te0UIBTPAITUOHHYIO
CXEMaTH3aIMI0 MOJICIH, HO JOIYCKAET OIIMOKH MPH Ha3HAYCHUU TPAHUYHBIX YCIOBHA.
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OO6yuatomuiics 3HaeT ocHoBHOe MeHI0 [10 Visual Modflow. Bianeer nunctpymentamu BBo1a
WCXOIHBIX JIAHHBIX I MojieupoBanus. [Ipu co3ganme Moaenu OTOKa O[3 MHBIX BOJT
JIOITyCKAeT OMIMOKH TIPU TeOPHIBTPAIIMOHHON CXEMaTH3aIlMA MOJICIIA U Ha3HAYCHUU TPAaHHYHBIX
YCJIOBUU.
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MO)IeJ'Il/IPOBaHI/Ie OTKAQYKHU U3 CKBAKUHbI

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlu: 2 yaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 15
IIpoxoaHoii 6ann: 7

IToxa3zaTenn oneHMBaHUA

Baaasl

OOyuaromuiicst BIaJeeT OCHOBAMH TE€OPHH IIPUTOKA BOJBI K CKBAXXUHAM. BBIZICIISIET 37IEMEHTHI
HCKYCCTBEHHOTO (DMIIBTPAIIMIOHHOTO TIOTOKA U PA3JIMYaeT PeKUMBI BOOTpUTOKa. KoppekTHO
ocymecTBisieT GOpMHUPOBAHUE MOJIETM OTKAUYKH M BBOJ ICXOHBIX JaHHBIX. Bimaneer
MHCTPYMEHTAaMU BBIBOJIa MOJICJIbHBIX TAHHBIX U IOCTPOEHUSI KPUBOU JIETIPECCUU TTOI3EMHBIX BOJI.
BrimonHaseT aHaim3 noy4eHHBIX TPU MOJICTHPOBAHUH JIAHHBIX.

15

OOyyaromuiics B1a/IeeT OCHOBaMH TEOPUHU MTPUTOKA BOABI K CKBOKUHAM. BBIZIESIET 2IeMEHTHI
MCKYCCTBEHHOT'O (DMIIBTPAIIMIOHHOTO MOTOKA U Pa3JInYaeT pekUMbI BojonpuToka. KoppekTHo
ocymIecTBIsIeT (POPMHUPOBAHKE MOJEIH OTKAYKH U BBOJ] HCXOJIHBIX JaHHBIX. BiageeT
MHCTPYMEHTAMH BbIBOJIa MOJIEIbHBIX JJAHHBIX U MIOCTPOEHUSI KPUBOM JIENIPECCUU TTOJI3EMHBIX BOJI.
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OOyyaromuiics B1a/IeeT OCHOBaMH TEOPUHU MTPUTOKA BOABI K CKBOKMHAM. BBIZIEISIET 2IeMEHTHI
MCKYCCTBEHHOTO (PHIIBTPAIIMOHHOTO MOTOKA U PA3IMYaeT PEKUMBI BoonpuToka. [Ipu
(GhopMUPOBAHUN MOJIETTH OTKAYKU U BBOJE MCXOHBIX JAHHBIX JOIYCKAeT HE3HAUNUTEIHHBIE
OIIHNOKH.

11

OOyuaronuiics B1aieeT OCHOBaMHU TEOPUH NMPUTOKA BOJIbI K CKBAKMHAM. BhIJenseT 3neMeHTbl
HCKYCCTBEHHOI'O (PMIIbTPALIMIOHHOTO MTOTOKA U PA3JIMYaeT peXUMbI BojonpuToka. [lpu
(opMHPOBAHUU MOJIENTU OTKAYKH U BBOJI€ UCXOJHBIX IAaHHBIX JIOMYCKAaeT IpyOble OIIMOKH.

FHI{pOFCOﬂOFH‘IeCKI/Ie pacueThbl C Y4€TOM JAHHBIX, IOJYYCHHBIX HA MOJI€C/IN

IIpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayANTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTABIIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTaluu: 25
[TpoxoaHoii 6amn: 12

IToxa3zaTen oneHUBAHUSA

Banabl

OOyuaronmiicst BHITIOIHSIET OLIEHKY pacxo/ia MOTOKa MO3€MHBIX BOJ B 001aCTH MOACTHPOBAHNS.
YMeeT BBITOIHATH OLIEHKY pacueTHON M JCHCTBUTEIBHOW CKOPOCTH (DMIIBTPALIMU TOJ3EMHBIX BOJ
Ha yJacTKax 3a MpeesiaMy BIMSHUS OTKAYKU U B 30HE BIUSHUS paObOTH BO103a00pHON
CKBa)XMHBI. BiasieeT nHCTpyMeHTaMu 3KcropTa MOoAeIbHON KapThl rugpousorunc B [10 Surfer.
Boinonusier onepauuu ¢ MmonenbHbIM grid-gaitiiom B I1O Surfer.
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O6yanOMHﬁCH BBIITOJIHACT OLCHKY pacXoda MOTOKa NOA3CMHBIX BOJ B obiactu

MOJIETIMPOBAHUs. Y MEET BBINOIHATH OLEHKY PaCU€THOM U JEHCTBUTEIBLHON CKOPOCTU
(GuIbTpany NOJ3EMHBIX BOJ Ha y4acTKax 3a MpejaesaMu BIUSHUS OTKAYKU U B 30HE BIUSHUSA
paboThl BO03a00PHOI CKBa)KMHBI. Biiajieer MHCTpyMEHTaMu 3KCIIOPTa MOJIEIbHOM KapThl
ruspousorurnc B [10 Surfer. Jlonmyckaet ommOKy Npy BHIIOTHEHUH ONEPALUNA ¢ MOJIETbHBIM
grid-¢aiinom B I10 Surfer.

22

OO0y4aromuiics BRIMOIHAET OIIEHKY pPacxo/ia MOTOKa MOA3EMHBIX BOJI B 00J1aCTH MOACIUPOBAHUS.
YMeeT BBINOJIHATh OLEHKY PACYETHOW U ICHCTBUTEIBHON CKOPOCTH (DUIIBTPAIIMU MOI3EMHBIX BO/T
Ha y‘-IaCTKaX 3a HpCI[CJIaMI/I BJIINAHUS OTKAQYKU U B 30HC BJIMAHUSA pa6OTBI BOI{O3a6OpHOI\/JI
CKBaXMHBI. He BIazieeT MHCTpyMEHTAMH SKCIIOPTa MOIEIBHOM KapThl TuApou3orumc B 10
Surfer.
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OOyyJaromuiics BBIMOTHSIET OIICHKY Pacxo/ia MOTOKa MOI3EMHBIX BOJ B 00JIACTH MOJICTHPOBAHUSL.
JlomyckaeT onmmOKy TP IpeIesieHne PacueTHON U ACHCTBUTEILHON CKOPOCTH (DUIIbTpaIiun
MOJI36MHBIX BOJ] Ha YYaCTKaX 3a MpeiesiaMy BIHSHIS OTKAYKU U B 30HE BIHUSHUS PAOOTHI
BO/103a00pHOI CKBaKMHBI. He BiIajeeT MHCTpyMEHTaMU dKCIIOPTA MOJIEITHHOM KapThl
runapousorurnc B [10 Surfer.
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MeToabl NpsAMON JTMHUH

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTecTanuu: 15
[Tpoxonnoii 6amn: 7

IToxa3zaTesm oneHUBAHUS

Banabl

OOyuaromuiicst 3HaeT rpaOaHATUTHUECKIE METO (bl HHTEPIPETALUH TaHHBIX
OIBITHO-(OMIIBTPALIMOHHBIX paldoT (0TKauek) u ypaBHeHue Teiica-/xeiikoba. KoppekTHo
BBITIOJTHSET BBOJ MCXOJHBIX JaHHBIX PE3YJIbTATOB MOJIEBBIX OMBITHO-(QMIBTPAIIMOHHBIX paboT
(xyctoBbix oTKauek) B I1O Ansdimat. YMeeT cTpouTs rpagki BpEMEHHOT 0, IUIOIIAHOTO U
KOMOWHUPOBAHHOTO TPOCIICKUBaHMS YPOBHS. KOppeKTHO ompenernseT 3HaYeHHs
(bWIBTPaLlMOHHO-EMKOCTHBIX ApaMETPOB MOA3EMHBIX BOJ (BOJONPOBOAUMOCTU U
TBE30MPOBOIHOCTH) Ha OCHOBE IMOCTPOSHHBIX IPa(UKOB.
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OOyuaromumiics 3HaeT rpagoaHaATUTHYECKUE METO bl MHTEPIPETALUU JAHHBIX
ONBITHO-(OUIIBTPALIMOHHBIX paboT (0TKauek) u ypaBHeHue Teiica-/xeiiko0a. KoppekTHo
BBINOJIHSACT BBOJ UCXOAHBIX JAHHBIX PE3YJIbTATOB MOJEBBIX ONBITHO-(PUIBTPALIMOHHBIX PabOT
(xycroBbix oTkauyek) B [IO Ansdimat. YMeeT ctpouts rpaduku BpeMEHHOTO, IIOIAHOTO U
KOMOHMHUPOBAHHOTO MPOCIeKUBAaHUS yPOBHS. JlomycKaeT OmMOKY MPH ONpeAeIeHUN 3HaYeHU I
(GUIbTPAIMOHHO-EMKOCTHBIX I1apaMeTPOB MOA3EMHBIX BOJ (BOJIOIPOBOJAUMOCTH U
[IE30MPOBOIHOCTH) Ha OCHOBE ITOCTPOEHHBIX IPa(hUKOB.
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OO6yuatomuiicst 3HaeT rpad0aHATUTHIYECCKUE METOIbl HHTEPIPETALUN TaHHBIX
OMBITHO-(PUIBTPALIMOHHBIX paboT (0TKauyek) u ypaBHeHue Teiica-Jlxeiiko6a. KoppekTHo
BBITIOJIHSICT BBOJ] HCXOAHBIX JJAHHBIX PE3YJIbTATOB MOJIEBHIX ONMBITHO-(PUIBTPAIIHOHHBIX paOdOT
(xycToBbIX OoTKauek) B [IO Ansdimat. Jlormyckaer onmmmOKy Mpy MOCTPOSHUU TPaduKOB
BPEMEHHOT0, TIONAIHOTO U KOMOMHHUPOBAHHOTO MPOCIIECKUBAHHS YPOBHSL.
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OOyuaromuiics 3HaeT rpagoaHaATMTHYECKUE METO bl HUHTEPIPETALNU JAHHBIX
OTBITHO-(PUIIBTPAIIMOHHBIX paboT (0TKauyek) u ypaBHeHue Teiica-/xeiikoba. [Tpu BBOsIE
MCXOJIHBIX JIaHHBIX PE3YyJIbTaTOB MOJIEBBIX ONBITHO-(DMIBTPALIMOHHBIX PabOT (KyCTOBBIX OTKAYEK)
B [10 Ansdimat. momyckaet omuoOKy.




