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-« OI'JIACOBAHO»

Op AenapTaMeHTa TeXHHYECKOro H
IpoheccHOHATBLHQIO 00pazoBaHus
Miinncre CH

\-', Cneunduxanus recra

no aucuunaune «maporeonorus»
aas OueHKH 3HAHUH NeJaroros

1. Hean: PazpaboTrka TecToBbIX 3ananuii ;uis OLIEHKH 3HAHUM 11€1aroroB B X0/€ aTTeCTALHH
1€/1aroros,, 3aHHUMAIOUIMX  JIOJUKHOCTH B OpraHm3anusx  oOpa3oBaHHs,  peajH3yIOIIuX
oOpasoBate/bHbIE MPOrPaMMbl TEXHHYECKOTO H NPOGECCHOHAIBHOIO0, MOCIECPEHEro 06pa3oBaHms.

2. 3apava: OnpenenuTbh COOTBETCTBHE YPOBHS 3HAHMI M€1aroroB KBaaM(MKAIHMOHHBIM
TpeOOBaHHSM.

3. Conepxanne: Tect no maucummmae «maporeosorns» Ui aTTecTAllMH MEJAroroB 1o
cnenuanbHocTH 05320300 - «'maporeosiornsi M HH/KEHEPHAS Te0JOTHS» U KBaTH(HKAIHHK
3W05320302 — PaGoumii Ha rHIPOre0/I0ro-cheMOYHBIX H NMOHMCKOBBIX paborax, 4505320303 —
Texuuk-ruaporeoJior.

Ne Tema Ne Iloarema

1 | Obmas ruaporeonorus 1 | Bona B npupone
®u3ryecKHe U BOJHbIE CBOWCTBA FOPHBIX MOPOJL
Du3nyecKue CBONHCTBA BOIbI
2 | XuMU4ecKHil COCTaB BOIbI
OcHoOBHbIE TOKa3aTeM XHMHYECKHX CBOMCTB  BOJIbI
Knaccugukanuns noaseMHbIx Boj
[TomzeMHble BOIBI B TPELIMHOBATHLIX M 3aKApCTOBAHHMIX
nopojax
MiinepanbHble, IPOMBILLIEHHBIE U TEPMAILHBIE BOJIbI
3 | BepxoBojika u rpYHTOBBIE BOJIbI
XapakTepHCTHKa BEPXOBOIKH M IPYHTOBBIX BOJ
ApTe3HaHCKHE BOJIbI
OcHOBHbIE CBEJICHHS 110 THAPOr€0TEPMHH
4 | [Tox3emubie BOJIbI B obnactu pa3BUTHS
MHOTOJIETHEMEP3JIBIX MOPOJ
BepxoBo/aka u rpyHTOBBIE BO/IbI
XapakTepHCTHKa  BEPXOBOAKH M TPYHTOBBIX  BOJI.
ApTe3naHckue BOJIbl
5 | Xumu4eckuii cocTaB BOJIbI
OcHOBHBIE NOKa3aTeIH XHMHYECKHX CBOHCTB BOJIBI
Knaccndukanms noaszeMHsix Boj
[lon3emMHBle BOIBI B TPELIMHOBATBIX M 3aKAPCTOBAHHBIX
nopojaax
MunepasbHble, NPOMBIIUIEHHBIE H TEPMaIbHbIE BOJIbI
XapakTepHCcTHKA BEPXOBOJKH M IPYHTOBBIX BOJ

2 | JluHaMHKa 1M013eMHBIX 6 | Buabl aBuKeHHS BOJBI B MOPOJAX M OCHOBHBIE 3aKOHBI
BO/I bunbTpanun
['uapoauHaMuyeckne 0COOEHHOCTH MOTOKOB IOA3EMHBIX




BOJ
MoaenupoBanue GpuibTpaiiu MoA3EMHbIX BOJ

ITonsiTHE O HECOBEPIIEHCTBE CKBAKHUHBI

OcHOBHBIE THIBI JIPEHAKHBIX COOPYKEHHMI M METOIbI MX
pacuera

7 | JIBM3KeHHEe rPYHTOBBIX BOJ B OJHOPO/IHBIX MJ1acTax
JIBUKEHHE HAMOPHBIX BOA B OJHOPOAHBIX IIacTax
JIBHXKeHHe HAMoOpHBIX BOJA B IUlacTax IOCTOSHHOM
MOIIHOCTH
JIBHKeHHE IPYHTOBBIX BOJ B MEXIYPEYHOM MACCHMBE TIpH
HaJIMYUH HHOHIBTPAIIMOHHOTO TTHTAHUS
[Toanop rpyHTOBBIX BOJ
JIBHKEHHE MOJ3EMHBIX BOJ B pailOHAX THAPOTEXHHYECKHUX
COOPYKEHHUH M BOIOXPaHHIIHII]

JIBuKeHne mNOJ3eMHBIX BOJA B pailOHAX OpPOINEHHS W
OCYLIEHHS 3eMeJTh
PacyeT nmpuToKa BO/ibl B apTE3MAHCKON CKBAXKHMHE

8 | Buabl aBmKeHHSI BOAbI B MOPOJaX W OCHOBHBIE 3aKOHBI
GunbTpanun
['uaponnHamMuyeckne 0cOGEHHOCTH TOTOKOB MOJ3EMHBIX
BOJ1
JIBHiKeHHE MOA3EMHBIX BOJI 110 HAILIACTOBAHUIO
JIBHKEHHE MOA3EMHBIX BOJ B palOHAX THAPOTEXHHYECKHX
COOPYKEHHUH M BOJIOXPaHHIIHIIL

9 | JlBukeHHe TMOA3EMHBIX BOJ B IUIACTaX C TMOCTENEHHBIM
HU3MEHEHHEM BOJONPOBOAMMOCTH
JIBMyKeHHE NMOA3EMHBIX BOJI B JABYXCJIOHHOM I1J1acTe
Pacuer mnapamMeTpoB INpH YCTAHOBHBLIEMCS JBHKEHHH
MOA3EMHBIX BOJI
Onpezenenne TrHAPOreOJIOTHYECKHX NAPaMETPOB IS
HEYCTaHOBHBLIErOCs pekuMa (HIbTpaIiu
['MapoMHAMUYECKHEe  OCHOBBI  TEOPUM  MHUTPALHH
MOI3€MHBIX BOJI

Meroauka 10 | OcHOBHBIE BH/IbI, CTPYKTYypa " CTaIMIHHOCTD
T'HJIPOre0IOTHYECKHX I'H/IPOTr€0JIOTHYECKHX HCCIIe0BaHHI
HCClIeI0BaHHI OO6mue NPUHLKAIIBI UX TTPOBEICHHS
['uaporeonoruyeckas cheMka U KaprorpadupoBaHue
Tunel ruaporeoornyecknx KapT U X coJepiKaHue
Pazpenounbie paboTsl
Buzbl u Ha3zHadeHust OypeHus CKBaKHH

11 | OcHOBHbIE PEKOMEH/IAINH JUIS COCTABICHHS KOHCTPYKIIHH
CKBa)KMHbI
Usyuenne pesxrma n 6ananca noa3eMHbIX BOJL
OnpoGoBanne u nabopatopHbie HCCIIEI0BAHHS MOA3EMHBIX
BOJI
["'eodusnueckue H THAPOXHMHYECKHE METO/IbI
HCCIIE/IOBAHMH

12 | Buibop. yctaHOBKa U pacueT uiIbTPOB

OnpITHO-(puIbTpaLOHHbIE paboTsl (ODP)




IIpoexTHpoBaHHE KyCTOBBIX OTKaYeK

MecTopoxaenuns apreznanckux 6acceiiHoB

OcoOEHHOCTH  MECTOPOX/IEHHSI TOJ3EMHBIX BOJl Ha
KOHYyCax BbIHOCA

XapakTepucTHKa MECTOPOXKICHHH TPEIIHHHO-KAPCTOBbIX
BOJIOHOCHBIX TOPH30HTOB

ITonsiTHe 0 pecypcax, 3amacax 1MoJ3eMHBIX BOJ H METOJIbI
HX OLIEHKH

13 | XapakTepucTika THIIOB MECTOPOXKIECHHH IMOA3EMHBIX
BO/IbI JUISl ITUTHEBOTO BOJAOCHAOKEHUS
['maporeonoruueckue HCCIIeI0OBaHHS B obnactu
pacnpocTpaHEeHHsI MHOTOJIETHEH MEP3JI0ThI
['uaporeonornyeckne uccnenoBaHus s Leieil OXpaHbl 1
MOTOJIHEHHS 3aMacoB MO3€MHBIX BOJ
['uaporeonoruyeckne  MCCIEI0BaHHWS B CBS3H  C
MO/I3€MHBIM 3aXOPOHEHUEM MPOMBILLIEHHBIX CTOKOB
['aporeosoruyeckne  MCCleOBaHMs B CBA3H ¢
OpOIIIEHHEM 3eMellb

14 | U3yuenne pesxxnma 1 OGananca 1o 3eMHBIX BOJ
OnpoGoBanue u 1adopaTopHbie HCCIIETOBAHUS MOI3EMHbIX
BOJI

I'eoduznyeckue " I'HIPOXUMHYECKHE METO/IbI
HCClIeI0BaHu |

Bri6op. ycranoBka u pacuer GpuibTpoB
OnbiTHO-(punbTpannoHube paboTs! (ODP)
IIpoekTHpoBaHHE KYCTOBBIX OTKA4eK

15 | 'maporeonoruyeckue UCCIIe0BAHMS Juis uenei
CTPOMTEILCTBA THAPOTEXHUYECKHUX U JAPYTHX HHIKEHEPHBIX
COOpYIKEHUH

XapakTepucTHKa THIOB MECTOPOXIEHHH IOI3eMHBIX
BO/IbI /LISl THTHEBOIO BOAOCHAOKEHHS

ITonsaTe 0 pecypcax, 3amacax IMOJ3eMHBIX BOJ H METOIbI
UX OLECHKH

Tune! ruaporeoornueckix KapT U UX coJepKaHHe
Pa3Benounbie paboTsl

Busbl v Ha3zHayeHust OypeHus CKBaXKHH

4. XapaKkTepHCTHKA COAEP/KAHHS 3a1aHHIi:

Obmas ruaporeosorus: Pacnpenenenne Boabl Ha 3emite u ee 3Hauenue. Cocras arMocdeps!
H BOZbI B Hed. ATMocdepHble Ocalky M HX pOIb B MHTAaHHH NOA3eMHBIX BoA. McmapeHwe,
HCIapsieMocThb, TpaHcnupanus. OOumuMii, MOBEpXHOCTHBIN H M03eMHbIH cTOKH. COOTHOILLIEHHE BHJIOB
cToKOB. KpyroBopor BoJbl B NpHpOJE H MYTH ero mnpeobpasoBanus. [ToHsTHe 0 BOAHOM GaiaHce.
OneiTHO-6anancoBble y4acTKH. 30HBI MOA3eMHOM rHaApochepsl U pacnpeeieHie Boabl B HUX. Busl
BOJIbI B TOPHBIX NOpoJax. CKBaXKHOCTb, MOPHCTOCTb FOPHBIX TMOPOJ U MX onpejenenue. EcrecTBeHHas
BIQXHOCTb  MMOPOJA, BIaroEMKOCTh W €€ BHIbL: BOJA0OTHAYa, HEJOCTATOK  HACHIIICHHS.
BOZONPOHMIIAEMOCTE M METO/AbI MX omnpeieneHus. KanuianspHble siBieHHs B TOPHBIX MNOpOjax.
BHewHne W BHYTpeHHHE HCTOYHMKHM Teruia 3emu. TemionpoBOAHOCTH TOPHBIX MOPOA M BOJIbL
KousekTuBHblii  Tennonepenoc. I'eotepmuueckne 30HbI 3eman. [eoTepmuueckuii rpaameHT H
reoTepMHyecKas  CTyrneHb. THIBI  IMIAPOTEPMHYECKOTO  PEKHMa MOA3EMHON  ruapocdepsl.
3aKOHOMEPHOCTH pacrpoCTpaHeHHs THApOTepM. [IpakTHYeCKOoe NpUMEHEHHE TIHIAPOTEPMHYECKHX
HaOmoenni. Pu3nyeckue CBONWCTBA MOA3EMHBIX BOJA. XHMHYECKHH COCTAB BOJbl: HEOPraHHYECKHE
MHHEpa/lbHbIC BELIECTBA, OpPraHHYeCKHe BellecTBa, MHKpoduiopa, rasel. OCHOBHBIE I10Ka3aTesH
XHMHYECKHX CBOWCTB BOJbI: MHHEpalM3allMsg M CYXOH OCTAaTOK, BOJOPOJHBIN [0OKa3aTelb,



OKHCJIMTEJIbHO-BOCCTAHOBUTEJIbHBIN MMOTEHIHAN; KECTKOCTb BOJBI H €€ BHJbl, arpeCCHBHOCTh BOIbI U
ee BU/bL. THIIbI XUMHUYECKHX aHATM30B BOIbI H (POPMBI MX BhiparkeHus. CHCTeMaTH3aIMs XMMHYECKHX
aHann30B. MeTo/ibl rpaduueckoro H300pakeHnsi XHMHYECKOrO COCTaBa Bo/ibl. bakTepHanbHblii cocTaB
BOZbI. OlEHKa NPUIOHOCTH BOJBI JUIS Pa3MYHBIX HAPOAHOXO3SiCTBEHHBIX neneii. TpeGopanue
CanlluHa k Boje 11 muThEBBIX Heneil. OCHOBHbIE NPEACTABICHUS O MPOMCXOXKICHHH MOI3EMHBIX
BoA. Kuaccu(ukaims mnoiseMHbIX BOX MO YCIOBHSM IPOHCXOXKIEHHS, MO XapakTepy 3aJeraHus.
CTPYKTYPHO-IH/IPOTCOJIOrHYECKUM TIPH3HAKAM, [0 TI'MJPOJHHAMHYECKHM H JPYTHM OCOOEHHOCTSIM.
BepxoBoaka, ycioBus ee 3aneranus u (opmupoBanus. Pexum BepxoBojaku. [10YBEHHBIE BOJIBI.
['pynToBbIE BO/IBI H MX 0cOGeHHOCTH. [TOHATHE O IPYHTOBOM NOTOKE M IPYHTOBOM Gacceiine. YcioBus
MUTAHUSA, PACTIPOCTPAHEHHSI M Pa3rPy3KH I'PYHTOBBIX BOJ. XapakTep CBS3H IPYHTOBBIX BOJ C BOJAAMH
MOBEPXHOCTHBIX BOJOTOKOB M BOJOEMOB. Pexum rpyHTOBBIX BOA. OCHOBHBIE THIIbI IPYHTOBBIX BOJI.
['mapousoruncel, kapTa rHAPOM3OTUIIC, METOANKA €€ MOCTpoeHns U ananu3. Kapra riay6un 3aneranus
YPOBHs TPYHTOBBIX BOA. HapogHoxossiicTBeHHOe 3HauYeHHWE TPYHTOBBIX BOA. IloHsTHE 00
apTe3HaHCKHX BOJAX M MX OCOOEHHOCTSAX. YCIOBHS 3aleraHusi, MHUTAHHS W PaclpOCTPAHEHHS.
Apresuanckuii Gacceiin m apresmaHckuii ckion. Cybapre3smaHckue W ajapTe3HaHCKHE OacceiHbl.
XapakTep CBS3M apTe3MaHCKHX BOJ C TPYHTOBBIMH BOJAMH M BOJAMM MOBEPXHOCTHBIX BOJIOTOKOB H
BOJIOEMOB.  YIpPYIrWil  PeXHM  apTe3HaHCKMX BOJOHOCHBIX  IUIACTOB. | MApoAMHAMHUYecKas,
THIPOre0TEPMHYECKass M THAPOXHMHYECKAs 30HAIIbHOCTH apTe3HaHcKuX OacceitHoB. [1yOuHHBIE
BOJAbL.  ['MApOW30Mbe3bl, KapTa TIMIPOM30MBbE3: METOAMKA €€ IMOCTPOSHHs W  aHaIH3.
HapoanoxossiicTBeHHOE 3HAYEHHE apTE3HAHCKHX BOJ. YCJIOBHS HAKOIUIGHHS, paclpeiesieHHs |
JABHIKEHHS TO/I3MHBIX BOJI B TPEIIMHOBATBIX NOPOAax. BoIOHOCHOCTH 30H KPYNMHBIX TEKTOHMYECKHX
HapyIICHHH. Y CIIOBHS LMPKYJ/IALMH, 0OCOOCHHOCTH PeXHMa W XHMHYECKOrO COCTaBa KapCTOBBIX BOJI.
Beprukanbhas 30HanbHOCTL MOM3EMHBIX BOJA B 3aKapCTOBAHHBIX MOpojaax. Pacmpocrpanenue
MHOrojieTHeMep3/ibIX nopoa Ha Tepputopud PK. Tunbl noaseMHbIX BOJA B MHOTOJETHEMEP3IBIX
NOpoJiaxX, YCIOBHSA MX 3ajJ€raHuss M PpeXHMa. HapOJAHOXO3SMCTBEHHOE 3HaueHue. MOH3UKO-
r€0JIOrHYECKHE SBJICHHS, CBS3aHHbIC C HAIMYHEM MOA3EMHBIX BOJ B MHOrojeTHell mepsinore. [lousrue
0 MHHEPAJIbHBIX BOJAX M 3aKOHOMEPHOCTH MX pacrnpocTpaHeHHs. MuHepaibHble jje4eOHbIe BOIBI U HX
knaccuukauus. OCHOBHBIE TNOKa3aTelH W HOPMbI OLEHKH JieeGHBIX MMHEpATbHbIX BOJI.
MuHepasibHble BOJbI MPOMBIIUIEHHOTO 3Ha4YeHHs. OCHOBHbIE MOKAa3aTeld M HOPMbl HX OICHKH.
Tepmanbhbie BOABI, MX NpaKTHUECKOe NMPHUMEHEHHE M pacnpocTpaneHue. HapoaHoxossiicTBeHHOE
3HaY€HHE MUHEPAIbHBIX BOJ U MEPCIEKTHBBI HX HCIOJIb30BAHMS.

JAunamuka noaseMubIX BoA: OCHOBHbIE BHIbI H 3aKOHOMEPHOCTH JIBHJKEHHS BOJBI B 30HE
aspauuu. [lonsaTre o6 ypaBHeHHSX BiaronepeHoca. /IBHkKeHHE NOA3EMHBIX BOJ B 30HE HACHIILICHUS H
3aKOHBI QUILTPALMH (PEKMMBI TEUEHHS JKMIKOCTH, (UIbTPALHs NP JAMHHAPHOM, TYPOYJICHTHOM,
JIAMHHAPHO-TYPOYJICHTHOM M BSA3KO-TIJIACTHYECKOM pekuMax TedeHus). [loustue o koadduunentax
(unbTpaunK, NMpoHUNAEMOCTH, BOJOMPOBOAMMOCTH, YPOBHE MPOBOJAMMOCTH M IbE30IPOBOAHOCTH.
[Tonsitie 06 ycTaHOBHBIIEMCS W HEYCTAHOBHBIIEMCS [BHXKEHHH, JKECTKOM H YIPYrOM pekKHMe
Guabrpauun. Jlupdepenunanbubie ypaBHeHUs! GUIBTPALMA M METOAbI MX peleHus. THIIbI MOTOKOB.
OcHOBHBIE T'HAPOJMHAMHYECKHE YIEMEHTBI IIOTOKOB M HX Orpejielienne. [ MapoiMHaMHuecKHe CeTKH
U HX HCcnoiab3oBaHue. OCHOBHBIE THAPOAHMHAMHYECKHE OCOOEHHOCTH NOTOKOB MOA3EMHBIX BOJL.
[IpHHUKAIIBI CXeMaTH3ALMM U THITH3ALMHA THIPOre0IOrHYECKHX YCI0BHUii. THIIOBbIE pacueTHbIE CXEMBL.
JlBuKeHHE TIpPYHTOBBIX BOJ MNPH TOPH30HTAIBHOM M HAKIOHHOM 3alleraHMH  BOJOYIOPHOTO
OCHOBaHWsl. J[BH)KEHHE HAMOPHBIX BOJ B IJIaCTaX MOCTOSHHON M NEpeMeHHON MomHocTH. HanopHho-
Oe3HanopHoe JABHKEHHE MOI3EMHBIX BOJ. JIBHIKEHHE MOA3EMHBIX BOJ B MEXKIYPEYHOM MacCHBE MpH
HAIHYHH WHQWIBTPALMOHHOrO nNHUTaHHsA. PajnanbHble cXOmslIMEcs M PACXOASAILIMECs IOTOKH
Mo3eMHbIX BOA. OCHOBHbIE BH/bI HEOJHOPOJHBIX BOJOHOCHBIX ToJII. PaBHOMEpHOE IBHIKEHHE
MOJI3€MHBIX BOJI B CIIOMCTOM IUIACTe Napajie/lbHO M HOpMalbHO K ciosMm. [loHsTHe 0 cpemnem
Ko duunentTe (GUIbTPAMK CIOMCTBIX IIACTOB. JIBHKEHHE MOA3EMHBIX BOJ B MIacTax IpH
MOCTENEHHOM M  PE3KOM H3MEHEHMH BOJONPOBOAMMOCTH B TOPH30HTAJILHOM HANpPABJICHUH.
JIBuKeHHe MOA3eMHBIX BOJ B IUIACTAX CJIOKHOTO CTpoeHHs. YpaBHeHue Byccunecka. YpaBHeHHe B
KoHeuHbIX pasHocTsax [. H. Kamenckoro mns mniockoro oaHoMepHoro mnortoka. Ilpume—Henue
YPaBHEHHI B KOHEYHBIX pa3sHOCTAX T[PH PEIIEHHH T'MAPOreoJordueckux 3azady. OOmas



XapakTepHCTHKa sBJICHUH noanopa. CTalMoHapHBIH NOANOP IPYHTOBBIX BOJA B OAHOPOAHBIX IIACTaX
C FOpPH30HTAIILHBIM M HAKJIIOHHBIM 3A/IETAHHEM BOJIOYIIOPHOIO JIOXKA, B HEOAHOPOIHBIX IJ1aCTax M B
YCJIOBHAX PpajHalbHOTO MNO0TOKa. HeycTaHOBHBLIMIICS MOANOP TPYHTOBBIX BOJA B YCIOBHSX
OrpaHHYEHHBIX H MOJYOrPaHHYCHHBIX MOTOKOB. YUYET CONPOTHBIICHHS J0Ka NPpH (PUILTPALIMH M3 peK
M BOJAOXpaHWINIL. @PUIBTPALMOHHBIE SBJICHUS B pafiOHaX CTPOMTENLCTBA THAPOTEXHMYECKHX
coopyxeHHii. GUIbTPALUs BO/IBI YEPE3 OCHOBAHHE IUIOTHHBI, B OJHOPOAHOM ILIACTE, B ABYXCIIOHHOI
H MHOTOCIOHHOH Tommax. @uibTpanus B 00X0J INJIEYEBBIX MPHUMBIKAHWII TUIOTHHBL, METOIBI ee
oueHku. ['mapoanHamuyeckoe napieHHe (UIBTPALMOHHOIO MOTOKA. I1OCTOSHHBIE M BpeMEHHBIE
(GuabTpalMOHHBIE NOTEPH U3 BOAOXpaHMWINIL. OcOOEHHOCTH JIBHIKEHMS TOA3EMHBIX BOJ HA MACCHBAX
opomeHnsi. @uabTpauus BoJAbl W3 KaHanoB. [TonstHe o cBOGOAHON W moaneproi GuILTpaUu |
METO/IaX €€ OMNpe/e/IeHHss B pa3iu4HbIX YcaoBusax. [loHaTHE O BOAHOM M cosieBoM OanaHcax
OpOIIaeMbIX TEPPUTOpPHi. MeToabl MporHo3a pekHMa TIPYHTOBBIX BOJ Ha MAacCHBAxX OpOLICHHMS.
OcoGeHHOCTH BHXKEHMS MOA3EMHBIX BOJ HAa MAaccHBaX OCYyIIeHMs. THIBI  B0103aGOPHBIX
COOpY)KEHHMii. YCTAHOBHMBINEECS [BMUIKEHHE TMOI3EMHBIX BOJA K COBEPIIEHHBIM TPYHTOBBIM H
apTe3HaHCKUM ckBaxkuHaMm. Onpejenenne paauyca BIHSHHS M THAPABIMYECKOrO CKauKa.
YCTaHOBHBLICECS JIBUKEHHE TMOA3EMHBIX BOJ K HECOBEPIIEHHBIM CKBAXKHHAM; CKBAKHHAM,
paboTalomMM B CIOXHBIX YCTIOBHSX, M B3aUMOJEHCTBYIOIMM CKBakmHaMm. HeycranoBuBIIeecs
JIBUKEHHE TMOJ3€MHBIX BOJ K TPYHTOBbIM M apTE3HaHCKHM CKBakMHaMm. IloHsTHE O
KBa3HyCTaHOBHBIIEHC (uiabTpauuu. JIBHKEHHME IOA3EMHBIX BOJ K CKBakuHe, pabortaiomeii B
YCIIOBHSAX T€peTeKaHHus. YueT HEeCOBEpIICHCTBA CKBAXHH M H3MEHeHHs MX jaebura npu
HeycTaHoBUBLIeHCs (uibTpauuu. HeycraHoBHBIIEECs ABHKEHHE MOA3EMHBIX BOJ K OMHHOYHBIM
CKBaKHHaM B T10JIyOTPAHHYEHHBIX W OTPaHHYEHHBIX I1acTax. PacueTsl OrpaHHYeHHOro KOJIMYecTBa
B3aHMO/ICHCTBYIOIIMX CKBAXXHH B YCJIOBHSX YCTAHOBHMBIIEIOCS M HEYCTAHOBHBIIETOCS JBHIKCHMS
noa3eMHbIX  BoA. [loHstTHe o0 MeTose  (QMIBTPALMOHHBIX  CONPOTHBIEHHWH.  Pacuersl
B3aUMO/ICHCTBYIOUIMX apTE3HMAHCKUX M TPYHTOBBIX CKBAXKHH MO METOAY OOOOIIEHHBIX CHCTEM IS
Pa3JIMYHBIX MPHPO/IHBIX YCI0BHIl. PacueTsl B0103a00pHBIX CKBaXKHH MO JaHHBIM OoTKaueK. OCHOBHBIE
TUIBI JIPCHAXKHBIX COOPYKEHHH M METOAbl MX THPOre0JOrHYecKux pacuetoB. OOLHe CBEAEHUS.
Omnpenenenue ruiporeoIOrHuecKuX MapaMeTpoB MO AaHHBIM OTKAY€K M3 apTe3HaHCKUX M TPYHTOBBIX
CKB@XHH TPH YCTAHOBHBIIEMCs JBHXKeHHH. OnpeaeneHHe IHAPO-TEOJOTHYECKHX MapaMeTpoB 110
JAHHBIM OTKAQ4€K M3 apTe3MaHCKHX W TIPYHTOBBIX CKBAKHH NPH HEYCTAHOBHUBIIEMCS JIBUKEHHH.
Omnpejenienue ruaporeoJOrHuecKuX MapaMeTpoB B 30HE a’palliy 110 JaHHBIM HAIMBOB B Wypbl U
CKBaXXHHbI H 110 JIAHHBIM HarHeTaHWH B CKBaHHbI. OrnpejeseHHe rHAPOre0JOrHYeCcKUX NapamMeTpoB
0 JIaHHbIM PEKUMHBIX HAOIOEHUH.

MeToauka ruaporeosiornuecknx HcciaeaoBanuii: OCHOBHBIE 3a/aud Pa3sBeIOUHBIX paboT
NpH M3YYEHHH T'MPOre€OJIOTHYECKHX YCJIOBHH. THIBI THAPOTreOJOrHYECKUX CKBaXXHH M OCHOBHBIC
TpeOOBaHHs K HX KOHCTPYKUMSM M crnocobam mnpoxoakd. CrnocoObl H30ISMLMH  BOJAOHOCHBIX
ropu3oHTOB. BbIOOp u pacueT (QuIBTPOB, MX YCTaHOBKA. YCTPOMCTBO Ge3()MILTPOBBIX CKBAKMH.
BoccraHoBieHne — BOJONPOHMIIAEMOCTH  [JACTOB W HCKYCCTBEHHOE €€  YBeJIMYEHHE.
['maporeonoruyeckue HabmoNeHHs W JIOKYMEHTALHs NP OYPEeHHH CKBaXMH H MPOXOJKE TOPHBIX
BLIPabOTOK. TexHuueckue cpeJicTBa, MpUMEHsIeMbIe npu Ha0TI0IEHUSX. 3HaueHue
FUJPOTeOIOrHYECKNX HCCIIEA0BAHUI B PElIEHUH BaKHEHIIMX 3a/a4 HApOAHOro Xxossiicrsa. Obume
CBEJICHHSl O BHJAX M METOJIMKE THJIPOre€OJIOTHYECKHX HccnenoBaHui. [ToHATHE O MECTOpOMKIASHHIX
MOJ3eMHbIX BOA M OCOOEHHOCTAX MX M3ydeHHs. OCHOBHBIE TNPHHUHUIBI  [POBEJIEHHS
THAPOTEOIOrHYECKUX HCCIE0BAHUH (KOMILIEKCHOCTb, IMOJHOTA HCCIEI0BAHHMI, MX CTAAMHHOCTH M
3¢ dexTrBHOCTD). OCHOBHBIE BH/IbI THAPOTEOIOrHYECKHX paboT M MX XapaKTepucTHKa. Buibl U 3a1aun
TH/IPOTEOJIOTHYECKON CheMKH, METO/Ibl €€ npoBeieHus. KpaTkas XapakTepuCTHKa OT/IAEIbHBIX BUJIOB
HCCIIEJIOBAHM, BBITTOJIHSIEMBIX B cocTaBe THIPOT€0JI0THYECKOM cbeMKH-IIpuHIHIIBI
KOMIUJICKCHPOBAHHsS ~ METOJIOB  HMCCJIEJOBAHHMH MPH  THAPOTEOJIOrMYECKHX  ChEMKaxX.  [HIbI
THIPOTEOJIOTHYECKHUX KapT M MX cojiepXKaHue. Bujibl 1 Ha3HaYeHHe ONbITHO-(HIILTPALIMOHHBIX paboT.
Meroauka npoBeieHns APOOHBIX, OMBITHBIX OJIMHOYHBIX, OMBITHBIX KYCTOBBIX, 'PYNIOBBIX H OMBITHO-
IKCIUTyaTAlMOHHBIX OTKA4€K M BBIIYCKOB. DKcmpecc-oTkauku. OOopyaoBaHue i  OTKayex.
JlokymeHTanuss u o0paboTka pe3yibTaToB OTKavek. HanMBbl M HarHeTaHus BOJbl B CKBAKHHBIL



JOKYMEHTalHs 1 00paboTka pe3y bTatoB paboT. OnbITHBIE HATMBLI BOJIBLI B mypdsl o MeToxam A. K.
bonaeipesa, H. C. Hecreposa, H. K. I'mpunckoro, H. H. Bunnemana. Onepexaroniee onpoboBanue
BOJZIOHOCHBIX TOPU30HTOB NpH OypeHHH CKBaXKMH. EcTecTBeHHBIE 3anachl W €CTECTBEHHBIE PECYpChI,
METO/Ibl UX Omnpe/enieHns. Yipyrue 3anackl. IToHsTHe 06 HCKYCCTBEHHBIX 3amacax, HCKYCCTBEHHBIX M
MPUBJIEKAEMBIX pecypcax. DKCIlyaTalHOHHbIe 3anackl. [1oapas/enenne KCmnyaTalMOHHBIX 3aMacoB
Ha KaTeropuu 10 CTENEHM pa3sBeIaHHOCTH. Y CIIOBHs OTHECEHHs 3allacoB K TON MJIM MHON KaTeropuH.
OGocHoBanne cxembl BO03a00pa. MeTOAbI OLEHKH 3KCIUTyaTALMOHHBIX 3aMacoB: OATAaHCOBBIIL,
THIPOJIMHAMHYECKHH (aHAIMTHYECKHI M MALIMHHBIA I1yTeM mMozaenupoBanuss Ha ABM. [IBM wu
ALIBM), ruzpasinyecknii, KOMOHHHPOBAHHBII. Y CIOBHS MPUMEHEHHS KAXK/I0T0 METO/IA. Pacemotpets
MeTOJ1 «DOJIBIIOro KOMOAA» H METOJ «3epKalbHBIX 0ToOpaxkeHuii». [loHsTHE O pexume U Oanance
MOA3EMHBIX  BOA. THIBI pPeXHMOB MOM3eMHBIX BOA. l'ocynapcTBeHHas ciyk0a peXHMHBIX
HaOMo/IeH . 3a1aun ¥ METOIHKA H3yUYeHHs PeXKUMa PA3THYHBIX THIIOB MOA3EMHBIX BOJL. VYpaBHeHHE
BozHOTO Oananca. OGopyaoBaHue, MPUMEHSEMOE NIPH PEKUMHBIX HaGmoneHnsX. JlOKyMeHTalHs npu
HAOJIIOICHHSIX 32 PEXMMOM NOM3eMHBIX BoA. Llenb onpoGoBanusi u 1aGopaTOPHBIX HCCIEA0BAHHIL.
[Topsnok orbopa npo6 Ha omnpejeneHre BOAHO-(GM3HYECKHX CBOMCTB, XMMHYECKOTO. Ta30BOTO M
DaKTepHOIOrHYecKoro coctaBa moJ3eMHbIX BoA. Ilopsaok oTGopa mpo6 BOAbI HA XUMHYECKHE
aHAJM3bl, CNIEKTPAIbHBIA aHAIM3 CYXOro OcTaTKa, OaKTePHOJIOrHYECKHil aHAIM3, arpecCHBHOCTD, Ha
pacTBopenHble rasel. Odopmienue, ynakoBka M TPaHCIOPTHPOBKAa MNpo6 B 1aGOpaTOPHIO.
[aporeonoruyeckue 3ajnaum, peimaemble MeTofamu reodusuku. M3yueHHe TIeoNOrHYECKOro
CTPOCHHS, MMOBEPXHOCTHBIX M TIOJA3EMHBIX KapcTOBBIX (OpM, TeMmmeparypbl W MHHEpaIH3aluy
TMOJA3EMHBIX BO/L; MOWCKH MPECHBIX BOJ B IYCTHIHHBIX paliOHaX, N3yyeHHE TPELIMHOBATOCTH, H3yYEHHE
MHOTONIeTHEH Mep3/oTel. I'eonoruyeckas, Texnuyeckas >¢dexTHBHOCTL MeTo10B. OGpabarthiBaTh U
00o0warp moneBble MaTepuanbl. Llend W 3a1aYM  THAPOTEOTOrHYECKHX HCCIEAOBAHME  Juls
BoJIocHaOKeHus. TpeGoBanus BOAO-MOTPEONAIOMMX OPraHH3alMii K KauecTBy H yCIOBHAM (PekKHMY)
SKCIUTyaTallil MECTOPOJK/ACHUH TMOA3EMHBIX BOJA. THIBI MECTOPOXJIEHHI IMOJ3EMHBIX BOJA H HX
XapaKTepucTHKA. MeTolHKa MOMCKOB M Pa3BeJIKH MECTOPOXKIAE HHil MOJ3EMHBIX BOJ 0 CTAIHIM:
oOlme 1 AeTanbHble MOMCKH, NMPE/BAPUTENbHAS, AeTalbHas W SKCILTyaTallHOHHas pa3BeakH. CocTas
paboT Ha pasnuuHbIX cTaausX. OcoGeHHOCTH MHAPOreoIOrHYECKHX HCCIIEI0BAHMIl PA3IHYHbIX THIIOB
MECTOPOJKIACHHH MOJ3eMHbIX BOA. Pa3Beika NOA3EMHBIX BOJA C LEIbI0 OOBOJHEHHS MACTOMIIL
[uporeosniornyeckne 0cOGEHHOCTH PaiiOHOB PACHPOCTPAHEHHs MHOTOJETHEMEP3NBIX MOpoA. THIIbI
MECTOPOXKICHHH TIOI3EMHBIX BOJ, ONPEAENAIOMHNX METOANKY MX pasBeJKH. Buabl n 06bembl pabor,
MPOBOJAMMBIX TIpH TOHCKaX M pa3Be/Ke TMOI3E€MHBIX BOJ Pa3HYHBIX THUIIOB MECTOPOKICHHIA.
OcobeHHOCTH  NPOBENEHHS  MEP3JIOTHO-THAPOTEOJIOTHYECKHX  CHEMOK, TEPMOMETPHUYECKHX
MCCIIEIOBAaHUH, TEXHONIOTHsI OypeHHs T'MAPOreoJOrHYecKHX CKBakHH. OCOGEHHOCTH NPOBEIEHHS
ONBITHBIX PaboT W peXkUMHBIX HaOmoaeHni. OCHOBBI BOAHOrO 3aKkoHoxaTenbeTBa PK. PamonansHoe
MCIOJIb30BAHHE M OXpaHa PECypcoOB OT HUCTOLUEHHs W 3arps3HeHHs. Bu/bl 3arps3sHeHHs M0A3eMHBIX
BoA.  CaHMTapHas  XapaKTePHCTHKA  [OJ3€MHBIX  HMCTOYHHKOB  XO3SHCTBEHHO-ITHTHEBOIO
BO/IOCHA0KEHHs. 30HBI CAHWTApHOH OXpaHbl BOJAO3a0OPHBIX COOPYXKEHHH M HX pacyeTsl.
['maporeonornyeckue wuccnenoBanns uisi 00OCHOBAHHMSI MEPONPHATHI 10 CAHHTAPHOI oxpaHe
MO/3eMHBIX BOJA. 3HaueHHE HMCKYCCTBEHHOIO BOCIOJHEHHS 3amacoB MMOA3EMHBIX BOJ. BH/IbI
MCKYCCTBEHHOIO BOCHOJIHEHHs. ['Maporeosornyeckne McciaeoBanus Uisi 000CHOBaHUS MPOBEICHMUS
HCKYCCTBEHHOIO BOCIIOJIHEHHsl 3alacoB IMOJ3EMHBIX BOJA. TEeXHHKO-I3KOHOMHYECKOE OOOCHOBaHHE
paboT 10 MCKYCCTBEHHOMY BOCTIOIHEHHIO MOJ3eMHBIX BOA. OOIIME CBEIEHHS O MPOMBILLICHHbIX
crokax. Kparkas XapakTepuCTHMKa METOJOB YJal€HHs MpPOMBIILUIEHHBIX CTOKOB. (OCHOBHBIE
TpeOOBaHUs, NPebsBseMble K BHIOOPY MOMIOWAIOMX FOPH3OHTOB JUIs cOPOCA MPOMBILLICHHBIX
crokoB. CoxepikaHHe M METOAMKA TMIPOreoJOrHYeckHX paboT mnpu obGocHoBanuu cOpoca
MPOMBIIIICHHBIX CTOKOB. 3a/1a4u I'HIPOre0IOrHUeCKHX HCCIIeI0BAHMIN B CBSA3H ¢ OPOLICHHEM 3eMellb.
Tuner ruaporeonornueckux ycioBHi OpomaeMbiX paiioHoB. CTaauM MPOSKTHPOBAHHS W 3TAIbI
uccnenopannii. CoctaB paboT Ha pasHBIX CTaaMsX MPOEKTUPOBaHUS. OCOGEHHOCTH NPOBEIEHHS
ChEMOYHBIX, Pa3BEAOYHBIX, OMNBITHBIX PAabOT M paboT MO M3YYEHHIO PEKMMA MOI3EMHBIX BOJ H
3aCOJICHHs [IOPOJL. 3a/1auu IHAPOre0IOrHYECKUX HCCIE0BAHMIA B CBA3H ¢ OCYIIEHHEM 3eMelb. THIIbI
FHJIPOTEOJIOTHYECKUX YCIIOBHI OCyiiaeMbIX 3eMelib. CTaanu NPOeKTHPOBAHHMS U TAlbl HCCIIEIOBAHMIA.



Coctas paboT Ha pasIMUHBIX CTAANSX NPOCKTUPOBAHMS. 3a/aui MHAPOre0IOrHYECKHX HCCIeI0BaAHHIA,
CBSI3aHHBIC C MOMCKAMH H Pa3BEe/IKON MUHEPAIBHBIX, JIeYeOHBIX, TPOMBIILIIEHHBIX H TEPMAIbHBIX BOJI.
Crazaun ncenenosannii. CoctaB paboT, HX 00bEMBI H METO/IHKA MpoBe/ieHus. OcoGeHHOCTH OypeHus u
onpobosanus riay6okux ckpaxuH. IIpumensemoe oGopynopanne u npuGopsl. OCOGEHHOCTH OLEHKH
SKCILITYaTallMOHHBIX 3aM1aCcOB MHHEPAJIbHBIX, TEPMAIbHBIX M MIPOMBILUIEHHBIX BOA. OCHOBHbIE 3a1auu
Pa3BE/IOUHBIX PabOT MPH H3YYEHHH THAPOTEOJOrHYECKHX YCIOBHi. THIIBI THAPOreONOrHYecKHX
CKBXHH M OCHOBHbIC TPeOOBAaHHA K MX KOHCTPYKIMSAM H Criocob6aM 1npoxoakd. Crioco6bl H30smun
BO/IOHOCHBIX rOPU30HTOB. BBIOOp 1 pacueT QuiabTpoB, UX ycraHOBKA. YCTpoHcTBO Ge3(HIBTPOBBIX
CKBaXHH. BoccraHoBienue BOJONPOHHIAEMOCTH IUIACTOB M HMCKYCCTBEHHOE €€ YBEIHYEHHE.
I'maporeonornyeckne HaGmOACHHsS W JIOKYMEHTALMsS TIpH OYPEHHH CKBAKHH M MPOXOJIKE TOPHBIX
BbIpaOOTOK.  TeXHMueckHe  CpeicTBa,  NpUMEHSEMble  NPH  HAOMIOAEHHSX.  3HAYCHHE
TH/IPOTEOJIOTHYECKHX HCCIe/IOBaHUH B PELICHMH BaKHEHIMX 3a/a4 HApoaHOro Xossiictea. Obmme
CBE/ICHHS O BHAAX W METOIMKE I'MAPOre0JIOrHYeCKHX HccneaoBanuii. [IOHATHE O MECTOPOKICHHUSX
MOA3EMHBIX  BOA M OCOOCHHOCTAX HMX  M3ydeHHs. OCHOBHbIE [PHHIMIIBI  IIPOBECHHS
THJIPOT€O0JIOTHYECKHX HCCIICIOBAaHUH (KOMIUIEKCHOCTb, MOJIHOTA MCCJIE0BAHUN, X CTAIHIHOCTH M
dpdexTnBHOCTL). OCHOBHBIE BHIBbI THAPOr€0IOrHYECKHX PaboT M MX XapaKTePHCTHKA. Buabl 1 3a1aun
TH/IPOTE0JIOTHYECKOH CheMKH, METO/Ibl ee npoBeneHus. KpaTkas xapakTepHcTHKa OTAENBHBIX BHIOB
HCCIIEZIOBAHMIA, BBITOJIHSIEMBIX B cocTaBe T'HJIPOT€0I0THYeCKOM chbeMKHU-IIpuHIHTIB]
KOMILUICKCHPOBaHHS ~ METOJIOB  MCCJIEJOBAHMN TNpPH  THAPOTEOJOrHYECKHX  ChEeMKax. THIIbI
FHJIPOTEOJIOrHYECKUX KapT U MX cojiepikaHne. Bu/ibl 1 Ha3HAauYeHHE ONBITHO-GUILTPALIHOHHBIX PaboT.
MeTomKa npoBe/ieH!s APOGHBIX, ONBITHBIX OJHHOYHBIX, ONBITHBIX KYCTOBBIX, IPYIIOBBIX H OMBITHO-
OKCIUTyaTAlMOHHBIX OTKA4Ye€K M BBINYCKOB. DJKcmpecc-oTkaukd. OOGopyjoBaHHe /Ui OTKayex.
JlokymeHnTauus u obpaboTka pe3yibTaToB OTKayek. HanuBbl ¥ HAarHeTaHHs BOIbI B CKBAYKMHBL
JIOKYMeHTallusi i 00paboTka pe3yibTaToB paboT. OnbITHBIE HAJIMBBI BO/IbI B mypdbl 10 MeToxam A. K.
bonaeipesa, H. C. Hecreposa. H. K. I'mpunckoro, H. H. Bunaemana. Onepesxaroiiee onpoboBanue
BOJIOHOCHBIX TOPHU30HTOB NpH OypeHHH CKBaXKMH. EcTecTBeHHbIE 3amachl W €CTECTBEHHBIE PECypChL.
METO/Ibl MX OmpejeneHus. Ynpyrue 3anacel. [TonsTue 06 MCKYCCTBEHHBIX 3amacax, HCKYCCTBEHHBIX
TNIPUBJIEKAEMBIX pecypeax. DKCIulyaTauMoHHble 3anackl. [loapasaenenne sKkenyaTalMOHHbBIX 3aMacoB
Ha KaTeropuM MO CTENEHH pa3sBeJlaHHOCTH. Y CJIOBUS OTHECEHMS 3alacoB K TOH WM MHOW KaTeropHw.
OGocHoBanue cxembl B0j103a00pa. MeTOAbl OLEHKH SKCIUTYaTAIMOHHBIX 3alacoB: OGaJlaHCOBBIIA,
TUAPOIMHAMMYECKHH (aHATMTHYECKHH M MalMHHBIA myTeM MozaenupoBanus Ha ABM, I1[BM wu
AIIBM), ruapasnuyeckuii, komOnunpoBanHsiii. Llens onpoGoBanus u 1aGopaTopHBIX HCC/IEI0BAHMA.
Ilopsinok orGopa mpo6 Ha ompeznenense BOAHO-(QM3MYECKHX CBOMCTB, XHMHYECKOrO, ra3oBOr0 M
0aKTepPHOIOrHYECKOro cocTaBa MOJ3eMHBIX BOA. Ilopsaok oTGopa mpoG BOAbI HA XMMHYECKHE
AHAM3bl, CNEKTPAIbHBIH aHAIM3 CYXOro ocTaTka, GaKTepHOIOrHYeCKHii aHain3, arpecCHBHOCTh, Ha
pacTBopeHHble rasbl. OQopmieHue, ynakoBka M TpaHCIOPTHPOBKA Npo6 B J1aBopaTOpHIO.
['maporeoniornyeckne 3anaum, pemaemble MeTogaMM reodu3uku. M3ydeHHE TIe0JOrHYECKOTO
CTPOCHHS, MOBEPXHOCTHBIX M TOA3EMHBIX KapcTOBBIX (OpM. TeMmreparypsl W MHHEpaIH3aluH
TO/I3EMHBIX BOJI: MOMCKH MPECHBIX BOJL B ICTHIHHBIX paiOHaX, H3y4eHHEe TPELIMHOBATOCTH, H3yYeHHE
MHOTOJIETHEH Mep310Thl. ['eonoruyeckas, TexHuueckas >pQdexkTuBHOCTL MeToa0B. O6pabaThiBaTh M
0000wty monesble MartepHanbl. Llemu W 3a7auM  TMAPOTEONOTHYECKHX MCCAEIOBAHMH Ui
BostocHabkenus. TpeGoBanus Bo10-nOTPeGAAOMMX OpraHn3aumii K KauecTBy H yCIOBHAM (PeXkKHMY)
SKCILTyaTallid MECTOPOM/ICHHH TOA3€MHBIX BOJA. THIBI MECTOPOXKAEHHH MOA3EMHBIX BOJA H HX
XapakTepucTHka. MeToaMKa MOUCKOB M Pa3Be/IKH MECTOPOXKIACHHH MOM3EeMHBIX BOJ MO CTaJHSM:
obmiue U JeTaibHble MOUCKHU, MpeIBapHTeIbHAs, AeTalbHas W SKCIUTyaTallHOHHas pasBeakd. CocTas
paboT Ha pa3iuuHbIX cTaguaX. OCOGEHHOCTH I'HAPOre0IOrHYECKHX HCCIEI0BAHHIT Pa3IHYHbIX THIIOB
MECTOPOXK/JICHHH MO/A3eMHBIX BOJA. Pa3Beaka MOA3eMHBIX BOJA ¢ I1EIbI0 OOBOAHEHHS MACTOMIIL
['aaporeonornyeckue ocoGeHHOCTH paifoOHOB PACIPOCTPAHEHHs MHOTOJETHEMEP3IbiX Mopod. Turbl
MECTOPOKICHHH MO3EMHBIX BOJ, ONPEENSIOMHUX METOJMKY MX pa3sBelKH. Buabl u 06bembl pabor,
MPOBOAMMBIX TIpH MOMCKAaX M pa3Be/Ke TOI3EMHBIX BOJ PA3IMYHBIX THIIOB MECTOPOXKICHMI.
OcoGeHHOCTH ~ MpOBEJICHHS  MEP3JIOTHO-THAPOTEONOTHYECKHX  CHEMOK, TEPMOMETPHYECKHX
MCCIIE/IOBAHNH, TEXHONIOTHsSI OypeHHs T'MAPOreoJOrHyYeckHX CKBakuH. OCOGEHHOCTH NpPOBEICHUS



OIBITHBIX PadOT M peKUMHBIX HabmoaeHnit. OcHOBBI BOHOIO 3akoHoaatenbeTBa PK. Panmonanshoe
UCIIOJIb30BAHHE W OXpaHa PeCypcoB OT MCTOLLEHMS M 3arps3HeHHs. Bujibl 3arps3HeHHs MOA3EMHBIX
BoA.  CanurapHas  XapakTepUCTHKA  [OA3€MHBIX  MCTOYHHKOB  XO3SHCTBEHHO-ITHTHEBOTO
BOJIOCHAOMeHHs. 30HBI CAaHUTApPHOH OXpaHbl BOJ03a0OPHBIX COOPY/KEHHH M MX pacyeTsl.
[aporeonornyeckue wuccenoBanus i 0OOCHOBAHHMS MEPONpPHSTHI MO CaHMTApHON OXpaHe
MOA3EMHBIX BOJ. 3HAYEHWE MCKYCCTBEHHOIO BOCIHOJIHEHHS 3alacoB MOJ3E€MHBIX BOA. BHbI
MCKYCCTBEHHOTO BOCTIOJIHEHHs. ['Maporeosoruyeckne Hece10BaHus Ui 0O0CHOBaHHUS MPOBEACHHS
HCKYCCTBEHHOI'0 BOCIIOJIHEHHUSI 3allacoB IOA3EMHBIX BOJA. TEeXHHKO-3KOHOMHYECKOE OOOCHOBaHHE
paboT 10 HMCKYCCTBEHHOMY BOCTIONHEHHIO MOJ3eMHBIX BOA. OOIIME CBEIEHHS O MPOMBIILICHHBIX
crokax. Kparkas XapakTepucTHKa METOJOB Y/al€HHs TPOMBIIUIEHHBIX CTOKOB. OCHOBHbBIE
TpeOoBaHusl, NpeAbsBIieMble K BbIOOPY NOMIOMAIOMIMX TOPH3OHTOB /UIsi cOpPOCca MPOMBIIILIEHHBIX
croko. Cojepkanue M METOAMKA THAPOreONOrHYeCKHX paboT mnpu  obocHoBaHMH cOpoca
TMPOMBILIJICHHBIX CTOKOB. 3a/1a4 THPOTre0IOTHYECKHX HCCIIEI0BAHMIT B CBS3M C OPOLIEHHEM 3eMellb.
Tunbl ruaporeonoruyeckux yCIoBHi OpomaembiX paiionoB. CTaaMM NPOEKTHPOBAHHS W HTAllbl
uccnenopanuii. CocraB paboT Ha pasHBIX CTAAMSIX MPOEKTHPOBaHHMs. OCOGEHHOCTH NPOBENCHMS
CbEMOYHBIX, Pa3BE/IOYHBIX, OMBITHBIX PaboT M paboT MO W3YYEHHIO peXHUMa MOA3EMHBIX BOJI W
3acoJIeHHs MIOPOA. 3a/a4l TH/IPOTe0IOrHYECKHX HCCIIE0BAHUI B CBA3M C OCYIIEHHEM 3eMelb. THIbl
TH/IPOTE0JIOTHYECKUX YCIIOBHIT OCyIaeMbIX 3eMeslb. CTaanyu NpOeKTHPOBAHMS U TAllbl HCC/IEIOBAHHIA.
Coctas paGoT Ha pa3TMYHBIX CTAAMSX IPOEKTHPOBaHHs. 3a/1auy THIAPOTeONOTHYECKHX HCC/IeI0BaHMil,
CBSI3aHHBIC C MIOUCKAMH M Pa3BeIKOHl MUHEPAIbHBIX, JeYEeOHBIX, MPOMBIILLICHHBIX U TEPMATbHBIX BOJ.
Cramuu uccnenosannii. CocraB pabot, HX 00beMbl B METOAMKA NpoBeieHHs. OCOGEHHOCTH OypeHus u
onpoGoBanus riy6okux cksakuH. IIpumensieMoe oGopynoBanue u npuGopbl. OCOGEHHOCTH OLEHKH
OKCILTyaTAMOHHBIX  3al1aCOB  MHHEPAIbHBIX, TEPMAIbHBIX M IMPOMBIILUIEHHBIX BOA. 3ajayn
THAPOTEOJIOTHYECKHX HCCIIC/IOBAHMH NPH MPOBEACHHH OMCKOB, Pa3BEIKH H KCIUTyaTallMH HeTAHBIX
M Ta30BBIX MECTOPOXKACHHWiA. [Maporeosornyeckne OCOOEHHOCTH THIOB He(TEra30BOJOHOCHBIX
DacceiiHOB M MecToposkaeHHi HedTH H raza. ['Maporeojornyeckde Hcciea0BaHUS NpU TIOMCKAX,
pa3sBe/ike M pa3paboTKe HETAHBIX M ra3oBBIX MECTOPOXKAeHHH. OBLIKME MOIOKEHHS 110 TPOBEACHHIO
M3bICKAHMH JUIS Pas/IMYHBIX BHJOB CTPOMTEIbCTBA, 3a1ayd T'HAPOTE0JOTMYECKHX HCCIIe0BaAHMIL,
CTAJUAHOCTL W COCTaB HCCJIENOBaHHMN. ['Maporeonornyeckue WcclHeNoBaHUs JUls 0OOCHOBAHHS
NPOCKTOB IJIOTHH, BOJOXPAHWIIHII, KaHAIOB, TOHHENEH M IPYrMX HHIKEHEPHBIX COOPYKEHMIl.
['maporeonornyeckue ucene10BaHMs st LeleH IPOMBIILIEHHOTO H MPakIaHCKOTO CTPOMTENBCTBA.

5. ®opma TecTOBbIX 3a4aHmii: 50 TECTOBBIX 3anaHMii 3aKPBITOI (hopMbI ¢ BBIGOPOM OJIHOTO
MPaBHIBHOTO OTBETA.

Tect coctouT U3 ABYX GJI0KOB:

biox B1 - 40 3ananwuii ¢ BEIGOpOM 0HOTO npaBuabLHOrO OTBeTa (1/4);

biok B2 - 10 3axanuii (¢ BLIGOpOM 0AHOTO IPaBUJILHOI'O OTBETA) HA JiBa KOHTEKCTA.

B TecT BK/IIOYEHBI MaTepHaiIbl OCHOBHBIX Pa3/IejioB.

6. TpyanocTh TecTOBBIX 3aJaHHII B 0JHOM BapHAHTe TecTa: T€CT COCTOMT M3 3-X YPOBHei
TpyAHOCTH: 6a30BbIi ypoBeHb (A) — 25 %, cpeanuii yposenb (B) — 50 %, BbicoKuii ypoBeHnb (C) —
25%.

Ba30BbIii ypoBeHb TPYIHOCTH XapaKTepH3yeT BOCIPOM3BEJCHHE MPOCTHIX 3HAHWH M HABBIKOB,
MO3BOJIET  MPOBECTH OLUECHKH MHHHMAIBHOIO YPOBHS IOJATOTOBIEHHOCTH  OOYYaloMIErocs,
BBITNIOTHEHHE MPOCTBIX JEHCTBHI C MOMOIIBIO ONpPE/IEIEHHBIX YKa3aHHil, MCIOJb30BAHUE MPOCTBIX
apryMEHTOB U €CTECTBEHHOHAYYHBIX IMOHSTHIA.

Cpeanuii ypoBeHb TpyIHOCTH XapakTepH3yeT IPABUILHOE BOCIPOM3BEACHHE OCHOBHBIX 3HAHHI
M HaBBIKOB, pAClO3HABAHHME TIIPOCTBIX MOJEJIEH B HOBBIX CHTYalMAX, YMEHHE aAHAIM3HUPOBAT,
CpaBHHBaTh, 0000ATh M CHCTEMAaTH3MPOBaTh /aHHBIE, HCIOIB30BATh APrYMEHTHI, 00006IIATH
HH(popMaLKIo 1 GOPMYIHPOBATH BLIBOIBI.

Bbicoknii ypoBeHb TPYIHOCTH XapakTepu3yeT BOCHIPOM3BEICHHE 0OJee CIOKHBIX 3HAHMI W
HABBIKOB, pacro3HaBaHHe Oosiee CIOKHBIX MOJeseli 3aJaHnii, HHTErpUPOBAHUE 3HAHMMH, YMEHHil W
HAaBBIKOB, aHAJIN3 CIOKHOW WH(OPMAlLMK WIN JaHHBIX, POBOJUTH PacCykJeHHe, 000CHOBBIBATH M



¢opmypoBaTh BBIBO/IbI. HANpaBIEHO HA pasrpaHdyeHre (HAKTOB M MX MOCIEACTBHI, ONpeaeieHne
3HAYUMOCTH MPE/ICTABICHHBIX (DAKTOB.

7. Bpemsi BbINOJIHEHHS TECTOBBIX 3a1aHHI:

[Ipo0IKUTEIBHOCTL  BBINOJIHEHHST OJHOTO 3aJlaHHsi B CPEIHEM 1-1,6 MunyTbhl. Bpewms
BBINOJTHEHHS TeCTa B 11eJIoM — 80 MHHYT.

8. Ouenka:

[Ipu arTecTaiu y4nThIBaeTCS CyMMapHbIii Oaslil TECTHPOBAHMSI.

Jlns 3ajanuii ¢ BEIGOPOM OJIHOTO MPABHJIBHOTO OTBETA M3 YETHIPEX MPEJIOKEHHBIX BapHAHTOB
npucyxaaercs 1 6ani, B octanbHbIX ciaydasx 0 6anios.
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