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Heap u 32124 AUCHUTLINHBI

Heasto xypca "T'naporeoguHamuka” sBisgercss GOpMHUPOBAHKUE YCTOMYMBOIO KOMIUIEKCA 0a30BbIX
3HAHUA O KOJIMYECTBEHHBIX 3aKOHAX JBW)KEHHUS TOJ3€MHBIX BOJ - Teo(QMIbTpaluH,
TEIJIOMACCONEPEHOCa B HUX M MapameTpax BOJAOBMEIIAIONIMX CPEHd, OMPEAESIOMINX MPOLECCHI
reo(UIbTPALMU U TETJIOMACCONEPEHOCA B MOA3EMHBIX BOJIAX.

3agaun:

- MOJIyYUTh TEOPETUYECKHE MPEACTABICHUS O KOJIMYECTBEHHBIX 3aKOHAX JIBUYKEHUS MOJI3EMHBIX
BOJ U MATEMATHUECKUX MOJEIISIX Te0(UIbTPAIIUOHHBIX MTPOIIECCOB;

- TMOJYYUTHh 3HAHUS 00 OCHOBHBIX Ipolleccax TeIIoMaccolepeHoca B TOJA3EMHBIX BOJaxX U
MaTeMaTUYECKUX MOJIENSIX, OMUCHIBAIOIIUX 3TH MPOIIECCHI;

- OBJIQJIETh HaBBIKAMU TIeO(PUIBTPALIMOHHONW CXeMaTH3alMid M METOoJaMH TeOo(pUIbTPAIIMOHHBIX
pacyeTos;

- U3YYUTh METOAbl OIEHKH TIeoQUIbTPAllMOHHBIX MapaMeTpoB U OBJIAJeTh HaBBIKaMU
WHTEPIPETAIMH OMBITHBIX T€0(UIBTPAIIMOHHBIX OMIPOOOBAHUH;

- OCBOUTH COBPEMEHHBIE PO ECCHOHATbHBIE THIPOr€OMNHAMUYECKHUE MTOHITHS U TEPMUHBI.

1. Mecto nucuummmebl B crpyktype OIIOII BO — BapuartuBHas yacth, npodecCHOHATBHBIN
nuki, kypc — 1, cemectp — 6.

2. Bxoanble TpeOGOBaHNs 1)1 OCBOEHUSI AU CHUILIMHBI, MPeABApUTEIbHbIE YCIOBHS:

ocBoeHre auciMIUiMH  «MareMmarudeckuii  aHanms», «®Dusmka», «OOm@as  reosorusy,
«Ucropuueckass reonorusi», «CTpyKTypHash TEOJIOTHS W TEOKapTHpOBaHHE», «JIUTONOTHSIY,
«['eomorusi  4eTBepTUUYHBIX  OOpa3oBaHui»; «l'eodpu3nueckne METONBI  HCCIACAOBAHUI»,
«I'maporeosiorus».

Jucuunnuza HeoOxouma B KauyecTBe MpeIIeCTBYIOLIEH TUISE TUCLUILTUH
«['maporeonuHamudeckoe MozenupoBanue», «l'eoruapomnorus», «Pa3BenodHasi ruiporeosiorus»,
TUCHUIUIMH ~ Marucrepckoil  mporpammbl  «l'maporeosnorusi», a Takxke s Hay4dHO-
HCCIIeIOBATENLCKON pabOThI M BBITIONHEHUS BBITYCKHBIX KBAJM(D)UKAIIMOHHBIX PadoT.

3. Pe3yabTaThl 00yYyeHHs MO AMCUMILIMHE, COOTHECEHHbIEe ¢ Tpe0yeMbIMH KOMIIETEeHIIUSIMA
BBINYCKHUKOB.

KoMmnereHImn BBIMYCKHUKOB, (GopMupyemble (TOJTHOCTHIO MM YacTHUYHO) MpU pealn3aluu
JTUCIUTLTAHBL:

OIIK-3.b CnocoGHOCTh pemiaTh CTaHAAPTHBIE 3a7adyd MPOPECCHOHAIBHONW JCATEIHHOCTH B
COOTBETCTBHUH € POQHIEM IMOATOTOBKH ((hOPMUPYETCS YACTHUHO),

OIIK-4.b CriocoOHOCTh MPUMEHSTH 3HaHUs (YHIAMEHTAIBHBIX PA3/eioB HAyK O 3emie, 0a30BbIC
3HAHHUS €CTECTBEHHO-HAYYHOTO M MAaTEeMaTHYEeCKOrO0 IHKJIOB TIPH PEIICHUH CTaHIAPTHBIX
npo¢eCCHOHANBHBIX 3a71a4 ((hOpMUpPyeTCs YaCTUYIHO),

[IK-2.6 Crnoco6HOCTb HCMOJIb30BaTh 3HAHUE TEOPETHYECKHX OCHOB (QyH/AaMeHTaIbHbIX
reoJIOTUYeCKUX  JUCHUIJIMH TOpU  pelleHUWH  HAay4YHO-UCCAe0BaTeJbCKUX  3ajay
npodeccHoHAIbHOH JiesITeIbHOCTU ((OPMUPYETCS YaCTUIHO),

CIIK-1.b Cnoco6HOCTb OLlEHUBATh TUJPOreoJIOTUYECKUE YCAOBUS TEPPUTOPUUN AJs
Pa3JIMYHbIX BUJI0B X03MCTBEHHOU [1eTeIbHOCTH ((OPMHUPYETCS YACTHYHO).

CIIK-2.b CnocoGHOCTP MNPOBOAUTH MOJEJUPOBAHUE U3y4aeMbIX TMJPOTE0JIOTUYECKHUX,
WH>XEHEPHO-Te0JIOTUYECKUX U TeOKPUOJIOTUUECKUX MPO1,ecCcoB (hOpMUPYETCS YaCTUIHO).
CITK-3.b Crnoco6HOCTb BBINOJIHATH MPOTHO3 Pa3BUTUS PA3JIMYHBIX T'HPOTE0JIOTHYECKHUX,
WH>XEHEPHO-Te0JIOTUYEeCKUX U TeOKPUOJIOTUYECKUX MTPoLeccoB (hopMUPYETCS YaCTUYHO).
Ili1anupyemble pe3yabTaThbl 00yUYeHHUS M0 JUCHHUILIMHE (MOTYJII0):

3namp — OCHOBHBIE 3aKOHBI JBMKEHHUS IMOJ3EMHBIX BOJ|, MIEPEHOCA BEIIECTBa M TeIUla B HUX U
TEOPETUYECKHE MOJEIN HX ONHUCHIBAIOIINE, METOJAbl TeOo(DUIBTPALMOHHOW CXEeMaTHU3aluu WU
reoUIbTPAMOHHBIE pPACYEThl, METOABl M TOAXOABl K ONPEACNCHUI0 Teo(UIbTPANOHHBIX
apaMeTpoB.

Ymems» — mnpoBoauTh TEODUIBTPALMOHHYIO CXEMATH3aIMIO IPOIECCOB, MPOTEKAIOIMINX B
MOA3EMHBIX BOJaxXx i OOOCHOBAaHWUA U Pa3padOTKH MOJEIei KOHKPETHBIX OOBEKTOB,
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00OCHOBBIBaTh TMOCTAHOBKY W WHTEPIPETAINIO JaHHBIX OMBITHO-(QUIBTPAMOHHBIX OMPOOOBAHUN
JUIS ~ OLIEHKM  [apaMeTpPOB  BOJOBMEINAIOIMIMX  OTJIOKEHHUH,  BBIIOJHATH  MPOCTEHIIHE
reo(UIbTPAMOHHBIC PACYETHI.

Bnaoems — naBblkaMH TNPOBEACHUS TeO(PUIBTPALIMOHHBIX PACYETOB, WHTEPIPETAMHU JTAHHBIX
OTIBITHBIX HAOIOECHHUH U ONIPOOOBAHHIA.

4. @opmat 00yueHHUs1 — JICKITUH, CEMUHAPHI U JabOpaTOpHbIE pabOTHI

5. O0beM THCHMILIMHBI (MOAYJISA) COCTABISAET 3 3aueTHbIe eAUHUIIBI Wi 108 yacoB, B TOM 4uCIe
52 4aca ayauTOpPHBIX 3aHATHH (26 dacoB jekiuii 1 26 4acoB j1abOpaTOPHBIX 3aHATHI), 56 4acoB
BHEAYIUTOPHBIX CAMOCTOSATEIBHBIX 3aHATHN cTyneHTa. dopMa MPOMEKYTOYHON aTTECTAllH —
9K3aMeH.

6. Coaep:kaHue IMCUMIIMHBI (MOAYJIsS1), CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jenam) ¢ yKazaHueM
OTBEJIEHHOTO HAa HUX KOJMYECTBA aKaJeMHUYECKUX YacOB U BUIbI YUCOHBIX 3aHITHIA

Kparkoe cogep:kanue THCHUIINHBI (AHHOTALMSA):

FI/II[pOF€OI[I/IHaMI/IKa - Bﬁ)KHGfIH.IB.H 4HacThb I‘I/I,Z[pOI‘eOJIOFI/II/I, H3yan0H1a;1 KOJIMYCCTBCHHBIC
3aKOHOMEPHOCTH TeOo(pUIbTPAIIMK - JBMXKCHHS TOJ3EMHBIX BOJI W TMEpEeHOCA HMMHU Tera |
paCTBOpeHHBIX BCIICCTB - I‘GOMI/IFpaLII/II/I. FI/II[pOI‘eO,Z[I/IHaMI/IKa, KaK HayKa, UMECT ,Z[BOI’ICTBGHHBIIE
XapakTep — 9TO YacTh THAPOTEOJIOTHH, KaK HAayKH O 3emiie, HO HCIOJIB3YIOIas BMECTE C TEM
ImIoAXOoAbl W MATEMATUYCCKUEC MCETOIbI pa3;[eﬂa MexaHI/IKI/I - FI/I,Z[pO,Z[I/IHaMI/IKI/I B Ka4CCTBC
WHCTPYMEHTA WCCIEAOBaHUSA. DTO OMpENesieT 0COOCHHOCTH Kypca, KOTOPhIA BKIIIOYACT pa3aeiibl
THAPOJIMHAMUYECKOTO  HAIMpaBJICHHS, paccMaTpuBalomie (QU3MYECKHEe OCHOBBI  3aKOHOB
bunbTpalui M TEOPETHYECKHUE MOJICTH Treo(UIbTAlMOHHBIX TMPOIIECCOB B TOPHUCTHIX H
TpeH_II/IHOBaTI:IX cpez[ax, OCHOBAHHBIC Ha ypaBHeHI/IHX Hepa?)pI:IBHOCTI/I, COCTOAHHUA U ABUXKCHUS
KUJKOCTEH M MepeHoca npuMecei B HUX. [ CBS3M rUApOIMHAMHUYECKUX METOJIOB U MOJIX0JIOB C
NPAaKTUYECKHUMHU 33/1adaMy TUAPOTEOJOTMH B Kypce YAEJIeHO 0co00e BHHUMAaHHE NPUMEHEHHUIO
TEOPETHUECKUX THAPOTEOMEXaHUYECKHUX MoOJIeJIei K peanbHBIM HEOHOPOTHBIM
FGO(l)I/IJII:TpaI_[I/IOHHBIM cpe;[aM HYTCM BBCACHUA HOHHTHﬁ, METOA0B 148 IIoaX010B K
reouIbTPAIIMOHHON  CXeMaTh3alud  OOBEKTOB  THUIPOTEOJIOTHYECKUX  HcciaeaoBaHuii. B
3aBepIIAONIMX  pa3jiesiax  Kypca  JAlOTCs  OCHOBHBbIE — MPEJCTABIEHUS O  METOJax
reoQuIbTPAIIMOHHBIX  PAcUETOB Il pEIIEHUsS TPOTHO3HBIX 3a7a4  THIPOTCOJOTHYCCKUX
UCCIICIOBAaHMM, pAacCMaTPUBAIOTCS  BOMPOCHl  MHTEPHpPETAllMd  OMNBITHO  (DUIBTPAIMOHHBIX
OMpOOOBaHUN © W3YYEHHUS TIPOILIECCOB TEIUIOMAcCONEpeHoca B TIOTOKaX IOA3EMHBIX BOJI.
JIeKIIMOHHBIA KypC JOMOJHSETCS CEMUHapaMH, JIa0OPaTOPHBIMU 3aHATUSMHU JUISL 3aKpETUICHHS
HaBBIKOB re0(UIBTPAIMOHHBIX PACUETOB M MHTEPIPETALUHA ONBITHO-(OUIBTPAIIMOHHBIX PaOOT.



HaunMeHoBaHMe 1 KpaTKoOe coepKaHue Bcero B Tom uncie | \
pa3aesioB M TeM AMCHUILTHHBI (MOTYJIA), (yachbl) KounrakTHasi pa6orta CamocrosiTesbHas padoTa
(paboTa BO B3anMOIeCTBHH C 00y4arouerocsi, 4acobl
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Brenenue. ['uaporeognHamMuka u ee CBA3b C 2 - - 2
TUAPOTE€O0IOTUEN U TMAPOAUHAMUKON
Paznen 1. ®uznko-mMareMaTuyecKre OCHOBBI 4 2 - 6 KOHTpOJbHAs paboTa 2 yaca
TEOPHH re0pUIbTPALUU
Paznen 2. 'eopunbrpaniionHas cxemaTH3alys u 4 2 - 6 1 pacuetHO-Tpaduueckas
MOJIEJIN TOTOKOB ITOI3EMHBIX BOJI pabora, 6 yac.
Pazgen 3. OCHOBBI THAPOreOJMHAMUYECKHUX 6 8 - 14 2 pacueTHo-Tpaduyeckue,
pacyeToB M MOJICITUPOBAHUS pabortsl, 12 4ac.
Pa3znen 4. Metoas! ruiporeoMHaMUYECKUX 6 12 - 18 3 pacyeTHO-TpadUIECKUX
WCCIEA0OBAHUH IS OIEHKH re0(UIbTPAIIMOHHBIX pabor, 18 uac
apaMeTpoB
Pazgen 5. TemmomacconepeHoc B MOA3EMHBIX 4 2 - 6 1 pacuerHo-Tpaduueckas
BOJAX pabora 6 vac
IIpoMexyTouHas aTTecTalusl -9K3aMeH 12
HTtoro 108 26 26 - 52 56




Conep:xanue pa3ieioB IUCHUNIIHHBI:
Conep:kaHue JeKUMOHHBIX H CEMUHAPCKUX 3aHATHI

BBenenue

[IpenMer ruapOreoAMHAMHKH, €€ CBSI3b C HAyKaMH TEeOJIOTHYECKOro U  (U3HUKO-
MaTeMaTU4eCcKoro UKJIOB. Pa3BuTHe ruiporeoAMHAMUKU, KaK YaCTH TUIPOrEOIOTUH.

1. ®u3uko-mareMaTuyecKrue OCHOBbI TeOPUHU QUIbTPAIIUA

1.1. Bona B ropHbIX mopojaax, ¢hpu3ndeckue CBOMCTBa 1 (ha30BbIi cocTaB. Buapl TeueHus
BOJIHBIX ITOTOKOB -JITAMHHAPHOE, TYPOYJIEHTHOE, BI3KO-TUIACTUIHOE.

1.2 3akon HprotoHa g BSA3KOTO UM BI3KOIUIACTUYHOro  TeueHMs.  Cuiibl,
00yCIIOBIMBAIOIINE JIBIKEHUE (DITIOUIOB, YHEPTETUUYECKUE XAPAKTEPUCTUKU BOJTHBIX MOTOKOB
(mamop, moteHIMan, GUIbTPAMOHHAs cuia). OuabTparus U reopuabTpaus Kak OCHOBHOM BU/T
JBUKCHHUSI IOA3EMHBIX BOJI.

1.3. OcHoBHOW 3akoH ¢unbTpanuu (3akoH [lapcu). OOGoCHOBaHWE BBIPAKCHUM IS
KodpdunreHTa GUIBTPALMK COTJIACHO MOJEJSIM IOPOBBIX KAHAIOB M TPEUIMH, Ko3dduiueHt
npoHunaeMoctu. O61acTh NMPUMEHEHUSI OCHOBHOTO 3aKOHa (DMUIIbTPALMU, OTKIOHEHUS OT HEro
MIPH TPOSIBJIICHUU TYPOYJIIEHTHOTO M BS3KO-TUTACTUYHOTO PEKUMOB JIBHKEHUS BOJIBI.

1.4. I'paBuTaIIOHHAs] EMKOCTh BOJIOBMEIAIONIMX IMOPOJI. XapaKTEPUCTUKA HAMIPSHKEHHOTO
COCTOSIHMSL ~ BOJOHACBILIICHHOW IOpOABI, COOTHOomIeHWe Tepuaru. Ympyrags €MKOCTb
BOJIOBMEULIAIOIINX MOPO/I.

2. 'eopuabTpauMOHHAS CXeMATH3ALMA U MO/1eJIM MOTOKOB MOJA3eMHBIX BO/I

2.1 TloTok MOA3eMHBIX BOJ, MPEACTABICHUE O PEXHUME, CTPYKType TE€UeHHs U OanaHce.
Tunuzanus NOTOKOB MOA3EMHBIX BOJ 10 YCIOBUSM 3aJIETaHNs BOJOHOCHBIX TOJIII.

2.2 TeodunbTpalluOHHAs CXeMaTH3aIUsl, €€ OJTalbl - PEXKUM, MPOCTPAHCTBEHHAS
CTPYKTYpa, TPaHuIIbl, Te0OQUIbTPAIIIOHHBIE TapaMETPHI

2.3 Teopernueckast MOZIeNb CTAIMOHAPHON TeoMIbTpaluu (ypaBHEHHSI HEPa3pbIBHOCTH,
IBUKEHUSI, COCTOSIHUSA). [ uapoauHaMuueckas ceTka, JoKa3aTelnbCTBa MPaBHJl OPTOTOHATBHOCTH
1 KOHPOPMHOCTU THIPOJMHAMHYECKON CETKH. YCIIOBUE MPEIOMIICHHS JTUHUN TOKA Ha TPAHUILIC
cpen. IIpeanoceuiku neperekanus. [1naHOBBINM MOTOK, €ro MPOBOAMMOCTh. BbIBOA ypaBHEHHI
TUTAHOBOM CTallMOHAPHOM (PUIIbTpAIMK [Tl HATOPHOTO M O€3HAMTOPHOTO MOTOKOB.

2.4 Hecranuonapnas ¢unsrpamus. JuddepeHnuaisHoe ypaBHEHHE HECTallMOHAPHOTO
IUTAHOBOT'O OE3HAMMOPHOTO ¥ HAITOPHOT'O TIOTOKOB

2.5 I'pannyHble W HaYaJbHBIC YCIOBHUSA. TNl U (OPMYIHPOBKA TPAHUYHBIX YCIOBHH.
OOocHOBaHME TPAHUYHBIX YCIOBUW HA KOHTYpPE SKpPaHUPOBAHHOTO Bojoema. lloTok mon
SKpaHUPOBAHHBIM BOJIOEMOM IpH NoAnepToi ¢puiabTpauuu: nuddepeHranbHoe ypaBHeHHE s
OJTHOMEPHOTO B IUIAHE IIOTOKAa, €r0 pEIICHHE, CONPOTHUBIIEHUE JIOXa BOJOEMAa M BOJOTOKA.
I'pannynble ycioBUs Ha CBOOOAHON MOBEPXHOCTH M YYaCTKE BbICAUMBAHMSL.

3 OCHOBBI THAPOreOAMHAMHUYECKHX PacyeTOB U MOJAEJIMPOBAHMS

3.1. [TocTaHoBKa TUAPOTECOAMHAMUYECKUX MMPOTHO3HBIX, SIMTHO3HBIX, PA3BEAOYHBIX 3a/a4.

3.2 PacueTbl OJHOMEPHBIX IJIAHOBBIX CTAl[lMOHAPHBIX ITOTOKOB MPHU PA3JINYHBIX CXEMaX UX
cTpoeHus (IMOCTOSIHHO npoBoanMocTH, [ltomton, [ mpuHCKOTO).

3.3 AHanuTHYECKHE pacyeThl HECTAIMOHAPHOW Teo(UIbTpAIMU JUISI TMPOCTEHIITNX
pacueTHBIX CXEM OJHOMEPHOTO IOTOKAa C IIOCTOSHHBIMM IapameTpamu. lcronb3oBaHue
MIPUHLHUIIA CYTIEPIIO3ULUH.

3.4 Komnsrorepnoe MOJIETTUPOBAHUE KakK OCHOBHOU METOJ pelLeHus
ruporeoquHaMudeckux 3aaad. CeTouHble Teo(UIbTPALUOHHBIE MOJETH HECTAIllIOHAPHOIO
IUTAHOBOTO M TPOQHIBHOIO TOTOKAa TMOJ3EMHBIX BOJ, WX IOCTPOCHHE M pealu3anus Ha
KOMITBIOTEPE



4 Metoabl THAPOTre0ANHAMUYECKUX HCCJIe0OBAHMT ISt OLICHKH
reouIbTPANMOHHBIX IAPAMETPOB

4.1  OnbITHO-puAbTpaMOHHBIE  ompoOoBanus.  uddepeHunansHoe  ypaBHEHHE
reouIbTpallMM B PagudaIbHON M OCECHMMETPUYHON CHUCTEMax KOOpAuHAT. Teopusi CKBaKHH.
JluneilHble W TOYEUYHBIM MCTOYHHMKHM, MX HCIIOJIB30BAHUE JUISI CXEMAaTHU3allMd CKBAXKHH,
0c00eHHOCTH (hOPMHUPOBAHMSI BOPOHUK JENPECCUU B paJMaIbHOM NOTOKE. YpaBHeHHe Jlromou,
ypaBHeHHe Teiica, KBa3UCTallMOHAPHBIA peXHUM (UIbTPALMU, YYET IEepeMEHHOro 1aeduTa
CKBaXMH. BnMsdHuME IIAHOBBIX TIpaHULl NOTOKA. (OCOOEHHOCTH BOCCTAHOBJIEHHS YPOBHS.
dopmMupoBaHUE BOPOHKH JICTIPECCHH B IJIacTax ¢ neperekanneM. OcoOeHHOCTH (OPMHUPOBAHUS
MOHMKEHUH TMPU OTKa4Kax B O€3HANIOPHBIX IIIacCTaXx.

4.2. OnpITHBIE KYCTOBBIE M OJMHOYHBIE OTKAYKH W3 COBEPLIEHHBIX U HECOBEPILEHHBIX
ckBaXMH. CKUH-3((EeKT M MHEPUUOHHOCTh CKB@XMH. JIMarHOCTMKAa pAacYETHBIX CXEM
M30JIMPOBAaHHOIO IUIacTa M IUlacTa C IepeTekaHueM. VHTepmperanus ONBITHBIX OTKadyeK C
HCIOJIb30BAHNEM aHAIMTUYECKUX, YUCICHHO-aHAIUTUYECKUX U YUCIECHHBIX METOOB.

4.3  OnbITHO-QUIBTPAIIMOHHBIE  HAOMIONEHUS IS OLEHKH TeOo(pHIbTPAIIMOHHBIX
napametrpoB. OrmpeneneHne TreoQMIbTPALMOHHBIX AapaMeTpOB IO  JIAaHHBIM  OIBITHO-
(GUIBTPalMOHHBIX HAOMIONEHUH B 30HE THUAPOJIOTHYECKOTO0 pEeXHMMa C HCIOJIb30BaHHEM
AQHAJINTUYECCKUX U YUCICHHBIX PELICHUN

5 MaccoTenionepeHoc B MOTOKAaX MOJA3eMHbIX BOJI

5.1 ®opmbl MacconiepeHoca B BOJIOHOCHBIX Mopoax. KoHBeKTHBHBIHN nepeHoc, nuddy3us,
aucrnepcuss U copOlus MUTPAHTOB B OJHOPOJHOM M HEOJHOPOIHOM Teo(pMIbTPalMOHHBIX
cpenax.

5.2 ®opMBI U 3aKOHBI TEIJIONEPEHOCA, TEIIO()U3NIECKUE CBOWCTBA BOJIOHOCHBIX TOPHBIX
nopoa. CKopocTh KOHBEKTMBHOI'O TEIUIONEPEHOCA B IMOA3EMHBIX BOJAX. AHAIOIMS MEXKIY
3aKOHAMHU TEIUIO U MacCoIepeHoca.

Conep:xanue J1a00paTOPHBIX 3aHATHI
1. PacueTnl MNPpOHUIACMOCTHU TPAHYJPHBIX CPCA II0 AAHHBIM O TI'PAaHYJIOMCTPUYCCKOM
cOCTaBe.
2. AHaluTHYECKHE FCO(bI/IJ'[BTpaI_[I/IOHHBIC pacuCeThbl OAHOMCPHBIX CTAIMOHAPHBIX ITOTOKOB.
3. Ananutnyeckue reouIbTPAIMOHHBIE PAacYeThl OJTHOMEPHOTO TOTOKA IMOJ3EMHBIX BOJ
IMpu UBMCHCHUH YPOBHA B BOJOTOKC.
Yuciaennoe MOACIINPOBAHUC ITJIAHOBOT'O FGO(i)I/IJIpraI_[I/IOHHOI‘O IIOTOKa
O6paboTka KyCTOBOH OIBITHOM OTKAYKM W BOCCTAHOBJICHUS YpPOBHS IIOCJIE HEe B
OJIHOPOJIHOM M30JUPOBAHHOM ILJIACTE.
Onenka ckuH-3(hPeKTa NeHTPATHHOM CKBAKUHBI 10 JJAHHBIM OIBITHON OTKAYKH.
7. O6paboTKa KYCTOBOW OMBITHOM OTKAYKH B TUIACTE C IEPETEKAHUEM.

SRR

S

PexomenyeMbIe 00pa30BaTeNbHEIE TEXHOIOTHH

VY4eOHbII MaTepuall MoAaETCs C UCTIOIb30BAHUEM COBPEMEHHBIX CPEJICTB BU3YaJIM3alluU U
AHMMHUPOBAHHBIX MPE3EHTALIUH.

B mpomecce mpoBeaeHuss CeMUHAPCKUX J1a0OPATOPHBIX 3aHATHUI MPUMEHSIOTCS METOIbI
pa3BuBaromiero o0ydeHus B MHTEpakTUBHOW ¢opme. Ha maGopaTOpHBIX 3aHATUSAX CTYIEHTHI
CaMOCTOSITENIbHO, 110/ KOHTPOJEM IpenojaBaTesisi, OCBAaWBAIOT J1AaOOPAaTOpPHBIE METOJIbI
oTpezieNieHUs] BOJAHO-KOJIJIEKTOPCKUX CBOMCTB TOPHBIX MOPOA, MPOBOISAT THIPOre0IOrHuecKue
pacuerbl. JlabopaTopHble 3aHATHS TPOBOAATCS B  CIECHUAIM3UPOBAHHOW J1aOOpAaTOPUH
MOJIETIUPOBaHUs, OOOpPYIOBAaHHOW KOMIIBIOTEpAMH C  YCTAaHOBJIEHHBIM  JIMIEH3WOHHBIM
obopynoBanueM sl TeoQUIBTPALIMOHHOTO MOJETUPOBaHUS W 00pabOTKM  OMBITHO-
(buUIbTpaIMOHHBIX PadOT) MO TpynmnaM (OArpyIIaM), YUCICHHOCTRIO He Oonee 10-12 denmosek.



CamocrosarenbHas padoTa CTYIACHTOB 3aKJIIOYaeTCsl B MPOPAOOTKE OTACIbHBIX pa3fesioB

Kypca, opopmieHnn pacu€THO-Tpauueckux padoT Mo MmporpaMMme JaOOpaTOPHBIX 3aHITHH H
COCTABJIECHMM MOSICHHUTEIBHOM 3alUCKH K HUM npu AUCTAHIOUOHHOM  COIIPOBOXICHHUU
(KOHCYIBTANMSIX ) TTPETIOIaBATEIIS.

7. ®ouj oneHoYHbIX cpeacTB (POC) a5l oleHUBAHMSI Pe3yabTATOB 00y4YeHHs MO
AUCHUILINHE (MOIYJIIO)

7.1. TunoBble KOHTPOJIbHbIE 32/IaHUS WJIM HHbIe MATEPHAJIbI /15 NPOBe/IeHUs] TEKYIIero
KOHTPOJIfl YCIIeBA€eMOCTH

TeKyH_II/II\/'I KOHTPOJIb YCBOCHHUA JUCHUINIMHBI OCYIICCTBIIAACTCA IIPH CAAYC KaKIbIM

CTYJICHTOM BBITIOJIHEHHBIX JJAOOPATOPHBIX PacUETHO-TpadhUUECKUX PadoT.

Ilpumepnoiii nepeuens 60nPOCo6 0151 NPOBEOCHUS MEKYULe20 KOHMPONs

POHU3HKO-MATEMAaTHISCKHE OCHOBEI d)I/IJ'II)TDaHI/II/I

1.

2.

BbruucnuTth pacxoa BOJBL, NPOTEKAOMUI uyepe3 KamWwULIPHYI0 TPYOKy pamuycoMm | M,
nrHOM 1 M mipu nepenaje Hanopa Ha ee kKoHnax 0.05 m nmpu temmneparype 20 rpamycos C.
Pacxon BoAbl 4epe3 MeTalIMuecKylo TpyOy cedeHueM 2 cM? cocTaBiseT lcwm®/cex mpu
temmnepatrype 20 rpamycoB C. Kakoii pexxum moTtoka chopMupoBaiCs B JaHHOU Tpyde —
JaMHUHApHBIA uinn TypOyneHnTHbIH? Kputnueckoe uucno Peiinonpaca s TpyObl NPUHSTH
paBHbiM 2100.

Hcnonb3ys 3aBucumocTh [lapcu-Belicbaxa moka3aTh Kak CBs3aH Oe3pa3MepHBIN
TUIPABIMYECKUNA KOO(PGUIUEHT TPeHUs ¢ yucioM PeifHoibaca A TaMUHApPHOTO pexuma
TEUYEHUs

Paccuurtate xoaddumuent duibrpanuu Boasl npu 10 rpagycax C, ecnw HM3BECTHO, YTO
IIPOHUIIaEMOCTh Iopoabl paBHa 0.2 muin/lapcu.

Paccunrarh mpoHHIIa€MOCTH MOPOABI U BHIPa3uTh €€ B Jlapcu U B MM
¢unbTpanuu no Boae npu 10 rpanycax C paBeH 2 M/cyT.

Ha ckonapko mpoleHTOB U3MEHHUTCS KOIPGUIMEHT (UIbTpAlid TOPOABI 1O BOJE,
u3MepeHHsli mpu temneparype 20 rpagycos C u paBHbiil 10 M/cyT, eciau TeMmepaTypa BOJbI
1 TIOpOIbI onycTuTCs 10 4 rpagycoB C? Kak uameHuTcs ko3 GUIIMEeHT MPOHUIIAEMOCTH?
['panynomeTrpruecKkuii aHajau3 IecKa MOKa3bIBaeT, 4To OH cojepxkut 10% ¢pakauu c
pasmepom Menee 0.07 mm. KakoBa NpOHMIIAEMOCTh 3TOTO IMECKa W €ro KodhdHIMeHT
¢unbrpanuu npu 20 rpagycax C mpu peixiiom cioxenuu (nopucrocts 0.39) u mioTHOM
cnoxenun (mopucrocth 0.31). VYkazanme — wucmoiab3oBaTh 3aBUCUMOCTh Ko3eHw,
CBSI3BIBAIONIYIO0 KOA((UIIMEHT MPOHUIIAEMOCTH € YPPEKTUBHBIM AUAMETPOM U MOPUCTOCTHIO
npu 9uciioBoM kodddunuente paBHoM 1/180, nmpuHATh 3P GEKTHUBHBIN TUaMETp pPaBHBIM
d10%.

Uemy paBHa POHMIIAEMOCTh U KOA(DPHUIMEHT GUIbTpayuy 1Mo Bojae Npu temmeparype 10
rpagycoB C rpaHUTHOTO MacCHBa, pa3OMTOr0 TPEMsl CHUCTEMaMH OPTOTOHAIBHBIX TPEIIMH
(IBe Tropu3OHTalbHBIE W OJHA BEPTHUKANbHAs), UMEIOHIMX TyCTOTY TPEIIMHOBATOCTU B
KaKJOM HampaBJICHUM TpU TpewuHbl Ha | merp, a packpbitue TpemuH 0.01 mm. Yto
M3MEHUTCS, €ClIM BepTUKAJIbHAsA cucTeMa OyJIeT UMETh I'yCTOTY B JiBa pa3a HUXKE.

2 eciu ee K09QhUIHEHT

OcHOBEI I‘eOd)I/I.HBTDaLII/IOHHBIX pPacycToB

9.

10.

PaccunTarh pacxon MOTOKAa MOA3EMHBIX BOJ 4epe3 KaMEHHO-HAOPOCHYIO IUIOTHHY Ha
HEIPOHUIIAEMOM OCHOBAaHMM, NepeKpbIBaoIel peKy, mupuHoi 200 M. OTMeTKa OCHOBaHMS,
Ha KOTOpOM coopykeHa motuHa 50 M. OTMeTKa ypoBHsS B BepxHeM Obede 56 M, oTMeTKa
ypoBHs B HmxkHeM Obede 51 m. Ilupuna muiotunsl (AnuHa myTd ¢GuibTpauuu) 22 M, a
kod(purmeHT punpTpauu Tena mIoTHHLI 0.5 M/CyT.

PaccuuTath mepemnaj HaloOpoOB MEXy BOJOPA3/EIOM M PEKOH i 0€3HAIIOPHOTO MOTOKA Ha
Bojoymope, hopmupyrotmierocst 3a cuer uHbuabTpanuu. Jmuaa noroka 4000 M, BenrmunHa
uHOwIbTpauuu nocrossHHa u paBHa 0.0002 M/cyT, peka coOBepIICHHAas IO CTENEeHU U



11.

12.

13.

14.

15.

16.

17.

xapakTepy BckpblTHs Iutacta. Otmerka ypeza pexku 100 M, ormerka Bogoymopa 80 M,
Kod(ppurmeHT GuIpTpau Nopoa S M/CyT.

PaccuuTarh Hamop B BOJOpPA3Ae/IbHON TOUKE HAMOPHOTO MOTOKA, (OPMUPYIOLIETOCS 32 CUET
nHpmwibTpanuu. Jymaa moroka 5000 M, BenmnumHa WHQUIBTpAIMM TIOCTOSHHA W paBHA
0.0001 m/cyT, peka coBeplIeHHas MO CTEMEHW M XapakTepy BCKphITUS miacta. OTMeTka
ypesa pexu 100 M, mpoBoguMocTh 1acTa 300 M2%/cyT.

Paccuurare Hamop Ha pacctosHuu 1000 M OT peku Uil HAlOPHOTO IIOTOKA,
dbopmupyromerocss 3a cueT uHpwiIbTpanuu. JnuHa 1otoka 5000 M, BenmuunHA
uHOwIbTpauuu nocrossHHa u paBHa 0.0001 m/cyT, peka coBeplIeHHas IO CTENEHU U
Xxapaktepy BCKpbITHA Iutacta. Otmerka ypeda peku 100mM , mpoBOAMMOCTH MlacTa
300 m?/cyT.

Paccunrarh yaenbHbIM pacxol pasrpy3kd B COBEPUICHHYIO PEKY JUIsi HarlOpHOrO IMOTOKa,
dbopmupytromerocs 3a cuet uHunbTpanuu. Jnmuaa moroka 5000 M, TPOBOAUMOCTH IIIACTa
300 m?/cyT, Iepena HaopoB MEXTY PEKOil ¥ BOJIOPA3/Ie oM COCTaBIseT 12 M.

[ToTox MOA3eMHBIX BOJ| pa3rpy’kKaeTcs B HECOBEPUICHHYIO IIHUPOKYIO peKy, KO3(P(HUIHEHT
uIbTpanu NOHHBIX oTiokeHmiH 107 M/cyr, MommHocTh S M. IIpOBOAMMOCTH IUIACTA,
1200 m%/cyT. Uemy paBHa BennuuHa mapamerpa AL?

[ToTox MOA3eMHBIX BOJ| Pa3rpy’kKaeTcs B HECOBEPIICHHYIO IIUPOKYIO peKy, KO3(p(UIHEHT
dunpTparu  KOHHBIX oTnokeHmi 5%107 m/cyr, MommHocTs 3 M. ITpoBOIMMOCTB IIIacTa
600 m?/cyT. Tlepenan Hamopa TOA3EMHBIX BOJ Y ype3a PeKd M OTMETKa BOIbI B peKe 3 M.
Paccunrtatrh yneiabHbIH pacxo/l pa3rpy3Ku MOI3EMHBIX BOJ B PEKY.

[Torox mom3eMHBIX BOA, (opMUpPYIOIIMKCS 3a CYeT HHPHIBTPAUOHHOTO IUTAHUSA C
MOCTOSIHHOM HMHTEHCUBHOCTBIO, Pa3rpyXaeTcsi B HECOBEPIICHHYIO IIUPOKYIO pEKYy,
Kod(pdUIMEeHT (GUIBTPAUUM [OHHBIX oTaoxkeHuit 2.5%107° m/cyr, MommHocTs 2 M.
ITpoBoanmocts Tmacta 500 m?/cyr. Ilepemay Hamopa MOI3eMHBIX BOX Y ype3a PeKH M
OTMETKH BOJbl B peke 2 M. Paccumtarh BeanuumHy WHQWIBTPALMOHHOTO IMUTAHUSA, €CIU
JUTHA MOTOKa 710 Bojtopaszena coctaisieT 4000 m.

OneHuTb, Kak U3MEHUTCSI YPOBEHb MOJ3EMHBIX BOJ B JIBYXCJIOWHOM BOJOHOCHOM IIJIACTE,
pasrpyKarlleMcsi B COBEPILIEHHYIO peKy, Ha paccrosHuu 500 M oT ypesa peku yepe3 200
CYTOK MOCJIE MTHOBEHHOTO TTOAbEMa YPOBHS BOJIbI B peke Ha 4 M. [IpoBOIMMOCTh OCHOBHOM
yactu muacta 500 M%/CyT, rpaBUTALMOHHAS eMKOCTh MOKPOBHBIX OTnokeHuit 0.1. Ykazanue:
i pacueTa ko3¢ duureHTa ypoBHEIIPOBOJHOCTH HCIOJIb30BaTh MPOBOJUMOCTH OCHOBHOM
YaCTH IJIaCTa ¥ TPABUTAIIMOHHYIO EMKOCTh TTOKPOBHBIX OTJIOXKECHUH.

FCO(bI/IJ'IBTDaHI/IOHHBIC PacCyYEThl CKBA)KHMH

18.

19.

20.

21.

PaccuuTath pacxo]1 HECOBEPIICHHOM 10 CTENIEHH BCKPBITHS IJIACTa CKBAXKUHBI, paboTaronen
B OJHOPOIHOM M30JIMPOBAHHOM IIIACTE C HPOBOAMMOCThIO 500 M%/cyT. IToHmWkeHHe B
ckBaxuHe 14 M, paguyc nutanus — 300 M. Paanyc ¢unbtpa ckBaxunsl 0.1 M, pacueTHbII
paauyc ckBaxkuHbl 0.003 M.

PaccuuTarh pacxo/ COBEpIICHHOW CKBa)KUHBI, paboTaroiel B 0OTHOPOJHOM HM30JIMPOBAHHOM
mIacTe ¢ TpOBOAMMOCTBIO 500 MZ/CyT, pacronokeHHOW Ha pacctosHnH 90 M  OT
coBeplieHHOM peku. [loHmkenne B ckBaxkuHe 10M, a pacuéTHbli paanyc ckBaxussl 0.1 M.
Paccunrarh pacxoa COBEpIICHHONW CKBaKUHBI, paOOTAIONICH B OJHOPOIHOM H30JUPOBAHHOM
mwiacte ¢ ImpoBoauMocThio 500 MZ/cyT, pacmonokeHHOH Ha paccTosHuu 120 M oOT
HecoBepiIeHHON peku. [Tonmxenne B ckBaxknHe 20 M, pacyeTHbIA paauyc CKBaKHUHBI 0.1 M,
K0d(UIUEHT (GUILTPAMH JOHHBIX OTIOkKeHuit 5%102 M/CyT, MOIIHOCTH JOHHBEIX
OTJIOKEHUH 2 M.

Paccunrarh BenMUMHY IOHM)KEHHS B HECOBEPIICHHOH IO XapakTepy BCKPBITHS IJacTa
CKBa)KMHE, paloTarolield B HAalOPHOM IUIACTE€ C MEPETeKaHWEM C TOCTOSHHBIM PacXoJ0M
1500 m*/cyT, nposoauMocTs muacta 500 M%/cyT, K03QGHUIMEHT GUILTPALMK Pa3AeAIONIEro
ciost 5107 m/cyT, MomHOCTB 15 M. PacuerHslii paanyc ckBaxussl 0.01 M.



7.2. TUNOBbIE KOHTPOJIbHBbIE 3aJaHNS UJIU HHbIEe MAaTePUAJIbI VIS MIPOBeIeHHA
NMPOMEKYTOYHOM aTTeCTAMHU

1. Buzapl TedeHHs BOJIHBIX MOTOKOB - JIAMHHApHOE, TYpOYJIEHTHOE, BSI3KO-IIACTUYHOE. 3aKOH
HproTOHa 17151 BA3KOTO U BA3KOIUIACTUYHOIO TCUCHUS.

2. BbiBoj ypaBHEHHUS (QWIBTPALMOHHOTO PABHOBECHS 3JEMEHTa BOJOHACHIIIEHHOW TOPHOM
nopojsl. Harop, norenuunan, GpuibTpallmoHHas CHUIA.

3. OcHoBHOI 3aK0H (punbTpanuu (3akoH Jlapcu). O6ocHOBaHKE BhIpakeHUH a7 kK03 unmenra
(GUIBTpaLUU COTJIACHO MOJEISAM MOPOBBIX KaHAJIOB U TPEIIMH, KO3(Q(UIHEHT IPOHULAEMOCTH.
OO6nacTh MpUMEHEHHs] OCHOBHOTO 3aKOHA (PMIBTpAIMH, OTKJIOHEHUS OT HETrO IMpPH MPOSBICHUU
TypOYJIEHTHOIO U BSI3KO-IIJIACTUYHOTO PEKUMOB IBUKEHUS BOJIBI.

4. I'paBUTaLlMOHHAs] U yIpPyras €MKOCTh BOJAOBMELIAIOUINX MOpoA. BeIBOA ypaBHEHMs ynpyroun
BOJOOTAYH.

5. TloTok mMOA3EMHBIX BOJ, TNPEACTABICHUE O pPEXUME, CTPYKType TeueHus M OanaHce.
Tunusanuss DOTOKOB NON3EMHBIX BOJ IO YCIOBUSAM 3aJ€TaHHA BOJOHOCHBIX  TOJIIL.
['eopunpTpaiioHHas CXeMaTH3alMs, €€ J3Talbl - PEXKUM, MPOCTPAHCTBEHHAs CTPYKTYpa,
rpaHuIlbl, re0(UIbTPALIMOHHBIE TAPAMETPBI

6. Teopernyeckas MOJeNb CTalMOHApHOW reopuubTpaunu (ypaBHEHHS HEPa3phIBHOCTH,
JBKEHUSI, COCTOSTHUS ).

7. I'maponuHaMuyecKasl CeTKa, J0Ka3aTeIbCTBA IMPAaBUJ OPTOTOHAJIBHOCTH W KOH(POPMHOCTHU
TUAPOINHAMUYECKON CETKH.

8. VYcinoBue mnpenomieHMsl JIMHUNA TOKa Ha rpaHuue cpea. l[lpeamnoceuiku nepeTeKaHusl.
[;1aHOBBINM MOTOK, €r0 MPOBOJUMOCTD.

9. BoIBoX ypaBHEHHH IUIAHOBOH CTallMOHAPHON (DUIBTpAMU IS HAIIOPHOTO M OE3HAIOPHOTO
ITOTOKOB.

10. Hecraunmonapuas ¢unprpanusa. JduddepennuansHoe ypaBHEHHE HECTAIIMOHAPHOTO
IUIAHOBOT'O OE3HAMIOPHOIO ¥ HAIIOPHOT'O TIOTOKOB

11. OGocHoBaHME TpPaHUYHBIX YCIOBHUI Ha KOHTypE 3KpaHUPOBAaHHOTO BojoeMa. Mozenb
CBOOOTHOTO pekuMa GUIBTPALIMH U3 BOAOEMA.

12. TToTok MOJ SKpaHUPOBAHHBIM BOJIOEMOM IPU MOANEPTOi puibTpauuu: muddepeHiraaIbHoe
YPaBHEHHE IJI1 OHOMEPHOTIO B ILIAHE IOTOKA, €r0 PEUICHHUE, CONPOTHUBIICHUE JIOKA BOJOEMA H
Bojortoka. [Tapamerp AL.

13. Pacderbl OJHOMEpHBIX IUIAHOBBIX CTALMOHAPHBIX MOTOKOB IPH PA3JIMYHBIX CXEMax MX
CTpoeHus (MMOCTOSTHHO npoBoaAUMOCTH, [romion, ['mpuHCKOTO0).

14. AnanuTuyeckue pacyeTbl MOANOpa I PACUETHOM CXEMbI MOJYOIPAHUYEHHOI'O MOTOKA.
Hcnonp30BaHne NpUHLHKIIA CYNEPIO3ULIIMKA IPU MEPEMEHHON CKOPOCTH M3MEHEHHUs YpPOBHS Ha
IpaHuLE.

15. Mopenp ITMHEHHOTO UCTOYHHKA [T CXeMaTH3allui CKBAXUH, OCOOCHHOCTH (hOPMHUPOBAHUS
BOPOHKHU JIEMIPECCHH B paauaibHOM TOTOKE. YpaBHeHHe [[tomion, CKMH-d()(EKT EeHTpaTbHOM
CKBYKMHBI — €T0 NIPUPOJA U BIUSHUE HA TIOHWKEHUE YPOBHSL.

16. YpaBuenue Telica, KBa3HCTAIMOHAPHBIN PEXUM (PUIBTPALMH, YIET TEPEMEHHOTO aeOuTa
cKkBaXHH. OCOOEHHOCTH BOCCTaHOBIICHUS YPOBHSL.

17. ®opmupoBaHHWE BOPOHKH JACNPECCMU B IUIACTaX C IMEPETEKAaHWEM W MpPU OTKAuyKax B
0e3HATIOPHOM TTOTOKE.

18. MHTepnperanns ONBITHBIX OTKAYEK B M30JIMPOBAHHOM IUIACTE M ILIACTE C NEPETEKAHHUEM.
CriocoObl TMarHOCTUKU PACUETHBIX CXEeM ISl 3TUX IIJIaCTOB.

19. OnbITHO-(DUIBTPALIMOHHBIE HAOIIOJEHUS A OLUCHKH reo(uiIbTPallMOHHBIX IapaMeTpOB.
Omnpenenenre TeopMIBTPALMOHHBIX MapaMeTpOB IO JAHHBIM  OINBITHO-(OMIBTPALIMOHHBIX
HaOMIOACHUH B 30HE TUAPOJOTHYECKOTO PEXHMMA C HCIONb30BAHUEM aAHATUTHUYECKUX MU
YHUCJICHHBIX PEILIECHUM.

20. ®opmbl MaccomepeHoca B BOJIOHOCHBIX Mmopojax. KoHBekTuBHBIM mepeHoc, nuddysus,
JHCTIepCcUss U COpOLMS MUTPAHTOB B OJHOPOJHOW W HEOJHOPOAHON Teo(HIbTPAIlIOHHBIX
cpenax.

10



21. ®opmbl U 3aKOHBI TEIJIONEPEHOCA, TEINTOPU3NIECKIE CBOWCTBA BOJOHOCHBIX TOPHBIX MTOPO/I.
22. CKopoCTh KOHBEKTHBHOTO TEIIONEPEHOCA B MOA3EMHBIX BOAAX. AHAJIOTHS MEXITY 3aKOHAMHU
TEIJIO U MaccollepeHoca.

IIpuMepHFIH mepedeHp BOMpOCOB IIPH MPOMEX YT O9HOH aT T eCT aLHH.
Hlkana u KpuTepun OLeHUBAHKS PE3YJbTATOB 00YUEHHUS 10 JUCHHUILIIMHE.

Pe3ynbTaTe! «HeynoBnetBo | «Y10OBIETBO- «Xopouio» «OTanyHO»
o0ydeHus -pUTEIILHOY PUTEILHOY

3HaHHUs: 3HaHus ®parmentapubie | O0mmMe, HO HE Cucremarnyec
OCHOBHBIC 3aKOHBI | OTCYTCTBYIOT | 3HAHUS CTPYKTYpUPOBaH | KUE 3HAHUS
JIBUKCHUSI HbIEC 3HAHUS

MOJI3EMHBIX BOJI,

MepeHoca BellecTBa U

TeIla B HUX W

TEOPETUUECKHE

MOJIeTTH ux

OTHCHIBAIONINE,

METO/IbI

reopuIbTPAIIMOHHON

CXeMaTu3alnuu u

reopuIbTPAIIMOHHBIE

pacdeTbl, METOIbI H

MOJIXOJIbI K

OIIpEEIICHUIO

reopUIbTPAIIMOHHBIX

apaMeTpoB

VYmMmenus: VYmMmenus B nei1om B nei1om VYcnemrnoe
MIPOBONTH OTCYTCTBYIOT | YCIICIITHOE, HO HE | YCTEIIHOE, HO yYMEHHE
reo(UIbTPALUOHHYIO CUCTEMaTHYEeCKO | COJeprKaliee MPOBOAUTH
CXEMaTH3AIHIO € YMEHHUe, OTJICIIbHBIE reoubTpanu
MPOLIECCOB, JIOTTYCKaeT poOGeITbI OHHYIO
MIPOTEKAFOIINUX B HETOYHOCTH YMEHHUS CXEeMaTU3aIHI0
MO/I3€MHBIX BOJIaX HENPUHLIUIINAATG | IPOBOJIUTH U

s 000CHOBaHHS U HOTO XapakTepa | CXeMaTH3aluio U | TeoUIbTpalu
pa3paboTku Mojenen reouIbTPaIO | OHHBIE
KOHKPETHBIX HHBIC PacueThl, | pacyeThl,
O00BEKTOB, JIUArHOCTUKY U | IUAarHOCTUKY U
000CHOBBIBATh UHTEPIIPETAINIO | HHTEPIPETALN
MTOCTAaHOBKY u OTIBITHO- 10 OTIBITHO-
HHTEPIIPETALINIO (GUIbTPallMOHHBI | GMIBTPALUOHH
JTAHHBIX OTIBITHO- X paboT BIX padoT
(GUIBTPALMOHHBIX

ompoOoBaHUH TUTS

OILICHKH TIapaMeTpOB,

BBITIOJTHATh

IIPOCTEUILINE

reopuIbTPAIIMOHHBIE

pacuers;

Bnanenus: Hasrikun ®parmentapHoe | B uenom Bnanenue
HaBBIKaMHU BJIQJICHUS BIIQJICHUE c(hOpPMHUPOBAHHEI | COBPEMEHHBIM
MIPOBEICHUS OTCYTCTBYIOT | METOJUKOMN € HaBBIKU TEPMHHOJIOTHY
reo(OUIbTPAIMOHHBIX reoUIbTPano | BIAJCHUS €CKUM
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pacyeros, HHBIX PacueToB, | METOJUKOH anmaparom,
WHTEPIPETAINH MMOCTAaHOBKH U reopmIbTPauo | METOAUKON
TaHHBIX OTIBITHBIX WHTEPIpPETAlMY | HHBIX PacyeToB, | reoduiabTparm
HabroneHui u OTIBITHO- MMOCTAaHOBKH U OHHBIX
ompoOoBaHUH (UIBTPAIMOHHBI | UHTEPIPETAIIMH | PACUETOB,
X pabot OTIBITHO- MIOCTAaHOBKH U
(GWIBTPallMOHHBI | MHTEPIIPETALN
X pa0or. Y OIIBITHO-
(buUIBTpaInOHH
BIX paboT.
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8. PecypcHoe obecnieueHue:
A) IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM JINTEPATYPbI.

- OCHOBHAs JIMTepaTypa:
1. HlecrakoB B.M. I'maporeogunamuka: yueonuk - M.: M3a-Bo KJ1VY, 2009. - 334 c.

2. lecrakoB B.M., KpaBuenko W.I1., IlItenrenos P.C. [IpakTukym 1o A1uHaMHKe IMOA3EMHBIX
BoJ. 3-e¢ u3manue. M.: U3a-Bo MI'Y, 1987. - 224 c.

- IONMOIHUTENbHASA IUTEPATypa:
1. I'maporeogunamuyeckue pacuetsl Ha DBM. Yuebnoe mocobue (mox pex. Llltenrenosa

P.C.). M.: U3n-Bo Mock. yH-Ta, 1994. — 335 c.

2 JlexoB A.B. ®uzuko-xumuyeckas ruaporeoanHamuka. M., U3a-so K1Y, 2010 . — 500 c. 3
3. Pymbinun B.I'. T'eomurpanmonnsie monenu B runporeosoruu. C-I1., M3n-Bo HAYKA,
2011. -1158

4. [Tonessie METObI THJIPOr€0JIOTHYECKHUX, MH)KEHEPHO-T€0JIOTNYECKHUX,
I€OKPHOJIOTMYECKUX, HHKEHEPHO-TEO(YU3UUECKUX M IKOJIOTO-T€0JIOTNYECKUX HCCIIEJOBAHUM.
ITon pan. Koponesa B. A., I'opneesoii I'. U., I'punesckoro C. O., borocinosckoro B. A. M.
MI'VY, 2000. - 352 c.

b) IlepeueHs NMILIEH3MOHHOTO MPOTPAMMHOI0 OOECIIeUeHHUs MAKEThl IPOTrPaMM
Microsoft Office Excel, Microsoft Office Word, Microsoft Office PowerPoint, Porcessing
Modflow X, Theis, ANSDIMAT
B) [lepeuens nmpodeccrnoHanbHBIX 0a3 TaHHBIX 1 HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
HET
I') mporpammuoe ob6ecnieuenue wu  HHTEpHeT-pecypchl  (JIMIIEH3MOHHOE TPOTPAMMHOE
obecrieueHue He TpeOyeTcs):
J1) MaTepuaibHO-TEXHUYECKOTO 00eCIIeueHue:!

a) MOMELICHHUsS — ayIuTOpHs, paccuuTaHHas Ha Tpynny u3 50 ywamuxcs; 2 nabopaTopuu
(rumporeoxuMHuYecKas U (GUIbTPAIMOHHAS) C ITOJIBEICHHON BOJAON U BBITSHKHBIMH IIKa(aMH.

0) obopynoBaHue:

ayUTOPHS: MYJIbTUMEIUWHBIN IPOEKTOP, KOMIBIOTEP, IKpaH, BbIX0A B MIHTepHeT;

nabopaTopus reo(pUIbTPALMOHHOTO MOICITUPOBAHUS — KOMITBIOTEPHBIH KJIACC ¢ YCTAaHOBJICHHBIM
JULEH3UOHHBIM TPOTPaMMHBIM  O0ECIEYEHHEM JUIS MOJCIUPOBAHUS TeODWIbTpAlMd U
00pabOTKH ONBITHO-(PUIBTPALIMOHHBIX PAOOT

9. SI3BIK MpenoaBaHus — PyCCKHUIA.

10. IlpenonaBarens (nmpenogaBatenu) — [lozaaskos C. I1. , Macnos A. A., Mypomen H. H.
Makcumosna E. C.

11. Astop (aBTOpHI) Iporpammsel — [To3ausiko C. I1., Macmos A. A.
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