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1. OBIIUE IMOJIOKEHU S

K BcTynmuTeNnbHBIM HMCHBITAHUSAM IO TPOrpaMMaM MOATOTOBKH HAyYHO—
Mearorndeckux KajpoB B acmupaHType (mamee — IIporpammbl acmupaHTYpHI)
JIOTYCKAIOTCA JTUIA, UMEIOIINe 00pa30BaHuE HE HIDKE BBICHIECTO (CIEUUATUTET WUIIH
MarucTpatypa), TMOATBEPKICHHOE JOKYMEHTOM 00 o00pa3oBaHMM M O
KBaJTM(DHUKAIMH, YTOCTOBEPSIONINM 00pa30BaHNE COOTBETCTBYIOMIETO YPOBHSI.

BcerynurensHbIe HCTIBITAHUS PU3BAHBI OMPEACIIUTh HAU00JIee CIIOCOOHOTO U
MOJITOTOBJICHHOTO TIOCTYMAIOIIET0 K OCBOCHHUIO OCHOBHOH 00pa3oBaTebHOM
MpOrpaMMBbl 10 Hay4YHOU cnienuanbHocTH 1.6.6 I'maporeonorus

[Ipuém ocymiecTBiseTcs Ha KOHKYPCHOM OCHOBE TIO pe3yiabTaTam
BCTYIUTEJIbHBIX UCTIBITAHUN.

[IporpaMMbl  BCTYNMUTEIBHBIX HCHBITAHUNA (OPMHPYIOTCS Ha OCHOBE
dbenepalibHBIX ~ TOCYJApCTBEHHBIX  00pa30BaTENbHBIX  CTAaHAAPTOB  BBICILIETO
oOpa3oBaHus 10 IPOrpaMMamM CHEeIUaNIUTeTa U (W) IporpaMMaM MarucTpaTyphl.

[Iporpamma comepkuT omucanue (OPMBI BCTYNUTEIBHBIX MCIBITAHHM,
MEepPEeUYeHb pAa3/eNioB, BXOSAIIMX B 9K3aMEH M CIHUCOK PEKOMEHIYEeMOH IS
MOATOTOBKH JIUTEPATYPHI.

2. TPEBOBAHMUS K YPOBHIO NIOAI'OTOBKU NOCTYITAIOUIIETO 1O
IMPOT'PAMMAM ACIIUPAHTYPBI

JIuira, uMmeromnMe BhIicIiee 0Opa3oBaHWE M HKENAOIIUE OCBOUTH MPOrpaMMy
ACIIUPAHTYPBI, 3aYUCISIIOTCA IO Pe3yibTaTaM BCTYIUTEIbHBIX HUCHBITAHHM,
MPOrpaMMbl  KOTOPBIX pa3padaThIBAIOTCS YHHUBEPCHUTETOM ISl YCTAHOBIICHUS Y
MOCTYIAIOIIETO HATMYUE CIICTYIONTUX KOMIICTCHITHI:

- CTMOCOOHOCTH TUIAHUPOBATH U MPOBOJIUTH AHATIMTUYECKUE, UMUTAIIIOHHBIE
U DKCIICPUMCHTAJIbHBIC HMCCIICAOBAHMS, KPUTHUCCKHA OIICHUBATh JaHHBIC M JCNIaTh
BBIBOJI;

- CHOCOOHOCTh  HCIIOJIB30BaTh  MPOGECCHOHANBHBIC  MPOTPAMMHBIE
KOMITJIEKCBI B 00JacTM MaTeMaTHYeCKOro M (DU3UYECKOTO MOJICTUPOBAHUS

TCXHOJOI'MYCCKHUX IIPOLHECCCOB U O6T»CI(TOB;
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- CHOCOOHOCTH MPOBOJUTH AaHANU3 M 0000IIEeHHWE HAYYHO-TEXHUYECKOM
uHGOpPMAIIMU 10 TEME HCCIEeOBAaHUS, OCYIIECTBISATh BHIOOP METOIUK U CPENICTB
pelleHns 3ajaud, MPOBOJAUTH MATEHTHBIE HMCCIEAOBAHUSA C LENbI0 OOecreueHus
NAaTEHTHOUN YMCTOTHI HOBBIX Pa3pabOToK;

- CIIOCOOHOCTBH OCYILLIECTBJIATh pa3pabOTKy W BHEAPEHUE HOBOM TEXHUKHU U
NEPEeIOBOM TEXHOJOTMM Ha OOBEKTax HEePTErasoBod OTpaciu C LENIbIO
oOecrieueHus MaTeHTHONW YHCTOTHI HOBBIX pa3pabOTOK.

3. POPMA ITPOBEJIEHUSA BCTYINUTEJBHbBIX UCHBITAHUN

BerynurenbHple MCHBITaHUS MO CHELUAIBHOMY MPEAMETY MPOBOJAATCS B
(dbopMe yCTHOTO 3K3aMeHa B COOTBETCTBHH C YTBEPKAEHHBIM PACITHCAHUEM.

IIpoIOIKATENBHOCT BCTYIIUTEIBHOIO UCIIBITAHUS - 30 MUHYT.

Pe3ynbraTel ucnbiTanuii orieHuBatoTes no 100 6anpHOM miKanie.

4. MIPOTPAMMA BCTYINUTEJbHBIX UCITBITAHUN

[IporpamMma BCTYNUTEIbHBIX MCIBITAHUA Oa3upyeTcss Ha MpOrpaMmax
cnequanurera W (WiaM) MOporpaMMax MaructpaTypbl. Bompockl mo sk3ameny
OXBAaTBIBAIOT OCHOBOIOJIATAKOLIUE MOJIOKEHHSI CICAYIOIIMNX Pa3eiOB:

- Paznen 1. Ob6waa 2udpozeonocusn. CrtpoeHue MOJI3EMHOM
ruapocdepsl.30Ha adparui. 30Ha HACKIIICHHS. 30Ha HAIKPUTHIECKOTO COCTOSTHUS
noa3eMHbIX BoA. IloazemHble BOABI KPUOJHMTO30HBI. Buasl BOABI B TOPHBIX
nopogax: (QU3NYECKH M XUMHUYECKH CBsI3aHHAs BOJAa. XHUMHUYECKHH COCTaB
MOJA3EMHBIX BOA. Makpo- W MHKPOKOMIOHEHTHL. OHHO-COJIEBOM cocTaB
MO/A3EMHBIX BOJI.

['eneTnyeckue TUIBI MOA3EMHBIX BOJA. BoHO-(du3MUeckue cCBONCTBA FOPHBIX
nopoa. BrnaxHOCTh, BIAroeMKOCTb, BOJOOTAAYa, BOJONPOBOAUMOCTH H
NbE30MPOBOJAHOCTh.  DUIBTPAIIMOHHO-EMKOCTHBIE CBOMCTBAa TOPHBIX MOPOJ:
MOPUCTOCTh, MPOHUIAEMOCTh. BuAbl ABMKEHUS MOA3EMHBIX BOJ: (UIbTpAIUs U
uHbuibTpanus. OCHOBHOM 3aKOH (MIBTPALMU >KUJIKOCTH B IMOPUCTOM Cpele.
['pynTOBBIE W apre3uaHckue BoAbl. CTpoeHHE M 30HAIBHOCTh APTE3UAHCKUX

0acceiiHoB.
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- Pasnen 2. Pecuonanvnasa zcuopozeonozus. I Maporeonoruvaeckoe
KApPTUPOBAHUE M pPAVOHHMPOBAHHWE. lIpUHIMUIIBI KOMIUIEKCHOIO W Pa3IeiIbHOTO
paiioHupoBanusi. OCHOBHBIE THIIBI THIPOT€OJIOTHYECKON CTPYKTYpbl. bacceiHsl
IIJJACTOBBIX U TPEIIMHHBIX BOJl, BYJKAaHOT€HHble OacceilHbl. Tumsl
THAPOTE0I0OrHYeckux mMaccuBoB. Kilaccudukaiys TUIOB CKOIUICHUN IMOA3EMHBIX
BOJ, MX pacmpocTtpaHeHue. [uaporeonoruueckas crpaTuduUKaIus u
paiionupoBanue 3CMB.

- Pasgen 3. Hegmezazosean cuopozeonozusn. I'eHeTUUECKHE THIIBI
MOJI3EMHBIX BOJ HE(PTEra3oBbIX MECTOPOXKIACHUHN. THIBI HEPTIHBIX 3alIexkKei.
JloBymikn  yrneBojoposioB.  PexxuMbl  He(TErazoBOJOHOCHBIX  IUIACTOB.
['uaporeosoruuyeckue  moka3zaTend HEPTEra3oHOCHOCTH. PermoHanbpHbBIE U
JIOKaNbHBIA MPOTHO3 HEPTErazoHOCHOCTH. IIpomeicnoBas  knaccupuKau
oA3eMHBIX BOX. Mcmosb30BaHME MOM3EMHBIX BOJ B CHCTEMax IOJJIEPIKAHUS
mactoporo  ngaBnenus  (III1[1).TpeGoBanusi, mnpeabsiBisieMble K areHTam
3aBOJIHEHUA HEPTAHbIX IUIACTOB. ['maporeojormyeckue HAOMIOJAEHUS H
UCCIIEIOBaHMsI B Tpoliecce OYpeHUs pa3BEJOUHBIX U HKCIUTyaTallMOHHBIX CKBaXHH
U UX ucnbiTaHus. ['uaporeosornyeckue HabIOICHNS U UCCIEAOBaHUs B IIpoLiecce
pa3paboTKH He(DTAHBIX U ra3oBbIX MECTOPOXKICHUM. DKoJyoro-
T'HJIPOre0JIOTHYECKUE UCCIIeI0BaHUs Ha HE(PTEra30BbIX MECTOPOKACHUSX.

- Paznen 4. Booocunabowcenue u unsxcenepnvle meauopayuu. VIcTOUHUKH
BojiocHaOeHusi. TpeOoBaHMS K KadyecTBY MNHUTHEBOM BOABI HMX MOJ3EMHBIX
MCTOYHUKOB. B0703a00phl MOA3EMHBIX BOJ, OJMHOYHBIE W TpynmnoBbie. Cxembl
pacnoJioKeHUs1 BOJ03a00pHBIX CKBaKMH. KOHCTpyKIMS BO103a00PHONM CKBAKUHBI.
Tunel  GUIBTPOB, MPUMEHSIEMbIE  JJIsi  OKCIUTyaTallMOHHBIX  CKBAXHH.
KauecTBeHHBIE MPOTrHO3 XMMHYECKOTO M OHMOJIOTMYECKOr0o  KOJIbMaTaKa
B0/103a00pOB B MpOIECCEe MX SKCIUTyaTaluu. [ uaporeosornyeckoe 0O0OCHOBaHHE
MEPONPUATHH 10 3aLUTE MMOA3EMHBIX BOJ OT 3arps3HEHHs. MeTozbl onpeaeneHus
OCHOBHBIX PACYETHBIX TMAPOTr€OJOTHYECKUX MapaMETPOB BOJOHOCHBIX ILIACTOB.

@akTOpbl 3AMMINEHHOCTH MNOA3EMHBIX BOJ OT 3arps3HeHus. KadyecTBeHHas u

Hpor‘pamma BCTYIUTEJIbHOTI'O UCHIBITAHUS 110 CIIENUAJIBHOMY IIPEAMETY IO IporpaMMaM MoAroToOBKU Hay4YHO CTp 4 n3 8

HeJarornyeckux KaJapoB B acUpPaHType 10 Hay4HOH cnenuanbHocTh: 1.6.6 I'maporeonorus




KOJIMYECTBEHHAs! OLEHKAa 3alMIIEHHOCTH MOJ3EMHBIX BOJ. 3OHBI CAaHUTAPHOU
OXpaHbI BOJ103a00POB MOI36MHBIX BOJ.

- Paznen 5. Memoowt zudpozeonozuueckux uccinedosanuii. MeToJbl
UCCEeNOBaHUM B ruaporeosiornd. CTaaud TUAPOreOJOTHYECKHX HCCIEIOBAHMM.
3ajaun TUIPOTeOIOTMYECKON CheMKHU U €€ BHUJIbl. Bubl OJIEBBIX, Ta00OPATOPHBIX
U KaMepalbHBIX paboT MpH chbeMKe. bypeHue Tuaporeosioriueckux CKBaKUH.
Tunsl 1 Ha3HAYeHHE CKBaXXUH. [ Maporeorornueckre HaOMIOACHUS MPH OypeHHUH
CKBaXMH. TeXHUYECKHUE CPENICTBA, MPUMEHsIEMbIE TPU OYPEHUU CKBAXKWMH Ha BOY.
KoHCTpyKIIuMsi THUIPOTrEOJIOTUYECKUX CKBAXXUH. DOWIBTPhl CKBAaXWH Ha BOJY.
[loneBbie  OMBITHO-PUIBTpPAIMOHHBIE  HcciaeAoBaHUsA.  OTKauku,  HaJIUBHI,
HarHetaHus. [IpoekTupoBaHue KyCTOB CKBaXUH. MeTOIMKa POBEACHNS KyCTOBOM
OTKauku. ['maporeoxuMuueckoe omnpoOoOBaHME  CKBaXWUH. [lpubopel u
o0opynoBaHue, HeoOxonumoe Il OTKaykd. HazeMHble U CKBaKUHHBIC
reou3nyeckue METOJbI TPH BEJAECHUU THUAPOTCOJOTUUECKUX HCCIETOBAHUM.
Opranuzanusi peXUMHBIX HAOMIOJCHUNH B €CTECTBEHHBIX U  HAPYIIECHHBIX
YCIIOBUSIX.

- Pasnen 6. JJuuamuka noozemnuwvix 600. Ilonsitue o punpTpanuu, BUIBI
IIOTOKOB TOA3EMHBIX BOJ, THJIPOAWHAMUYECKAs CETKA II0TOKAa. | paHuyHbIE
YCJIOBUSI TIOTOKOB TOJI3EMHBIX BOJ. 3akoH (unbrparnuu Japcu. YcraHoBuBIeecs
JIBH>KEHHUE MOJA3EMHBIX BOJ K ckBaxkuHe. opmyna [Jromron. KBazucranmoHapHbIN
pexuM punbTparuu. Moaens Teiica. ITnact ¢ neperekanueM. Mojens XaHTyIa.
Onpenenenue TUAPOTEOJOTMYECKUX IMAPAMETPOB IPHU CTALMOHAPHOM PEKUME
bunbTpauy. Onpenenenne TUAPOrEOJIOTNYECKUX [apaMeTpoB npu
KBa3UCTAlMOHAPHOM pexume punbrparuu. ['pado-ananuTiudeckuii MeTo1 pacyeTa
[apaMeTpoOB  BOJOHOCHBIX  IacTtoB. OrmnpeneneHne  TUAPOTreOJIOTHYECKUX
napameTpoB MPU HECTAIIMOHAPHOM PEKUME (DUITLTpAIUH.

- Pasnen /. l'uopozeoxumusa. XuMuyecKue CBOMCTBA 3JIEMEHTOB.
N3otonHbli cOCTaB MPUPOJIHBIX BOJ. MoekynspHo-a1u(dy3uoOHHBI TEePEeHOC

XUMHUYCCKHUX OJJICMCHTOB B IIOJA3CMHBIX BOJaX. KoOHBEKTHUBHBIN IICPCHOC
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XUMHUYECKUX DJJIEMEHTOB B MOA3€MHBIX Bogax. DopMupoBaHHE XHUMHUYECKOTO
cocraBa noa3eMHbIx BoJ (XCIIB). OcuoBuble ¢aktopsl GopmupoBanusi XCIIB.
[Ipouieccbl  dopMHpOBaHUS  XUMHYECKOTO  COCTaBa  MOA3EMHBIX  BOJ.
B3aumopencTBrue MOA3EMHBIX BOJ C FOPHBIMH NoOpojaamu. PaBHOBecHe BOAbI C
ropusiMu nopogamu. CrnocoObl pacueta KapOOHATHBIX PABHOBECHUN B CHCTEME
«Boja-mopoAa». Paktopsl W (HOPMBI MHUTpAlUUd XUMHUYECKHUX DJIEMEHTOB B
MOA3EMHBIX BoAaX. MHTEHCMBHOCTh BOJHON MHTIpAllMM XUMUYECKUX SJIEMEHTOB
noa3eMHbIX BoJ. ['eoxumuueckue Gapbepbl. XUMUYECKOE, 0AKTEPHUOIOTHYECKOE U
JpyTHE 3arpsI3HEHUS TTOA3EMHBIX BOJI.

- Pasnen 8. Ioucku u pazeeoxka noozemuvix 600. CTaguul TOHUCKOBO-
pa3BeIOYHBIX PabOT Ha BOMY. 3aJayMl U cojliepkaHue padOT Ha CTaAusIX MOUCKa,
MpEIBapUTEIBbHOM, NETATbHOW M KCIUTYaTallMOHHOW pa3BeAku. MecTopoxIeHHS
MOA3EMHBIX BOJ IO HA3HAYEHHI0 WU MCHOJIb30BaHUIO. [IOMCKOBBIE MpU3HAKU
MECTOPOXKACHUN Moa3eMHBIX BoA. Kiaccudukaiuss MECTOPOXKIACHUN MOI3EMHBIX
BOJ, IO YyCJIOBUSIM 3ajJe€raHusi W TPaHUYHBIM  YyCIOBUSM. Tunu3anus
MECTOPOXKICHUIN TMOJ3EMHBIX BOJ MO CTENEHH CI0XHOCTH THUAPOT€OIOTHYECKUX
ycioBui. Buabl pecypcoB M 3amacoB MOJ3€MHBIX BOJI. Buabl pecypcoB u 3amacos
MOA3EMHBIX BOJ. ballaHCOBOE ypaBHEHHUE SKCILTyaTAllHOHHBIX 3aM1aCOB MOJA3EMHBIX
BOJ. MeTOoJbl OLEHKM €CTECTBEHHBIX PECYpPCOB MOJ3EMHBIX BOJ. McTOYHUKH
dbopMUpOBaHUS HKCIUTyaTAllMOHHBIX 3alacoB TMOJ3EMHBIX BOJ[ apTE3UMaHCKHUX
OacceitnoB. ['mapommHamudeckuii meton oneHkd O3I[IB. bamancoBeiii meTon

onenku I311B. Kareropuu 3anacoB noa3eMHbIX BOJ.
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