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OcHOBHbIe MeToAbl MOUCKOB MNOoJiIe3HbIX UCKOMaeMbIX :
- BusyanbHble MeTOoAbl MOUCKOB
- ['eoniornyeckmnin meToA
- [eoboTaHM4yecknn meton
- LLinnxoBown MmeTon

- [eodun3nyeckmne MeToabl:
MarHutTomeTpuyeckme (MarHmtTopasseaka)
paBnMeTpuyeckmne (rpaBsmpassenka)
JneKkTpopa3BefoyHblie (3neKTpopa3Beika)
CencmopasBefiouHble (cencMmopasBenka)

doepHo-dusnyeckune



Bu3syasnbHble MeToAbl NOUCKOB

0 Mertoag npsiMoro o6Hapy»><eHus1 pyaHbIX Tes
(ans obHapyxeHua ckonieHnn HedpTn U rasa 6e3 OypeHUs CKBaXXuH)
[psAMble NnoKa3aTesiM Fa30HOCHOCTU Heap — 3TO BblAes/IeHUe MeTaHa B
BMAe Nny3blpbKOB U CTPYW B HAa3eMHbIX BOAOEMAX rps3e-raso-
BOASIHbIX BbIOpPOCOB.
MpsMble NpU3HaKM HEPTEHOCHOCTU HeAP — 3TO MJIEHKU U CTPYMU
HedTN Ha NOBEPXHOCTU BOAbl BOAHbLIX 6accenHoB, bonbline u Manble
HedTSAHbIE NTYXN N 03epa B NMOHUXEHUN penbeda, BbiICaYnBaHUE
HedT B BMAEe MCTOYHUKOB HA CKJIOHAX rop M pe4vHblX OOJINH, a
TakK>XXe BbIX0Abl HEPTEHOCHbIX MOPHbIX NOpoa (M3BECTHSKOB,
necyaHuMkoB), 6UTYMOB 1 acdanbTOB HA AHEBHOMN NOBEPXHOCTW.

0 Metog /10TKOBOro onpoboBaHns
(No cywecTBy SIBASIETCA Pa3HOBUAHOCTbIO M MPOTOTUMOM LUSINXOBOIO
meToaa)

0 Metoabl BbisIBJIEHUSI KOCBEHHbIX MPHU3HaKOB
opyA€eHeHNs



KocBeHHbIe Npu3HaKn opyaeHeHns

° U3MeHeHMe ropHbiX nopoa BOKPYr ropHbIX Ten
(ckapHupoBaHue, rpenseHn3saunsi, okesapuesaHue,
KaoJIMHN3aumns, Xnoputnsauymd, oCBeT/IeHne nopoa B
pe3yfibTaTe BO3AENCTBUA KUCbIX CybdaTHbIX NOpoa,
obropaHune nopoa yrosibHbIX MecTopoXaeHun. IamMmeHeHus
FOPHbIX MOpOA MOryT NMPOUCXOAUTb KakK B rnpouecce
obpa3oBaHUS MONE3HbIX UCKOMAEMbIX, TakK U MPU UX
pa3pyLueHnn)

°* O6pa3oBaHMe >XUJbHbIX MUHEpPAJZiOB
(pacnpocTpaHeHMne XUbHbIX MMHEPASIOB BO BMELLAKOLWNX
nopoaax BBepx n no gpsiaHram pyaHoro tena)

°* NFeopmanyeckme aHomanmm
(3HauuTENbHblE OTK/IOHEHUS OT HOPMaJIbHOro 3Ha4YeHUs
dun3nyecknx nonen u pacnpeneneHme ux no TepputTopmn)



* N'eomopdonornyecKkme nNpmM3aHakKkm
(ocHOBaHbI Ha pa3/IM4YHON YCTONUYMBOCTM NPOTUB
BbIBETPUBAHUS 3anexen noaesHbiX UCKOMaeMbIX U
BMewWwarnwmx ux nopos. Hanpnmep, MoulHble KBapLeBble
XWNbl, 3aneravowme B cnaHuax BblAeNsanTCcs Ha penbede B
BUAE BbICTYMNOB, @ YrIeHOCHbIE TOJIWM B BUAE MOHMXEHUN)

° 'maporeosiormyeckue npu3sHakum

(BbiiBNeHUE BOAOHOCHbIX FOPU30OHTOB, KOTOPble CBSI3aHbl C
NOPUCTbIMN N BOAOHOCHbLIX NOpOAaMMnN, KOTOpble MOryT 6bITb
KoslleKkTopamMm HeddTn Unu rasa)

* boTaHMU4YeCKUe Npu3HaKku

(Ha,q onpeageneHHbiMnm MMHEpPaJibHbIMKN CKOMJ1EHUAMN NN HA4
apeanaMuy paccesaHUs NnpounspacTaloT onpeneneHHble Buabl
pacTeHnin)



Feonnormyeckum merton

OcHoBa 3TOro MeToda — reoJsiormyeckas cbeMkKa.

Pe3ynbTaTbl NpeacTaBAsOTCS B BUAe KOHANMLMOHHOM
reos10rmM4eckomn KapTbl TOro UM MHOro Macwraba.

AHaNn3 reosIoOrM4YeCcKnX KapTt Nno3BOJISIET BbiISIBUTb:
1 ycnoeuna obpasoBaHus,

[ 3aKOHOMEPHOCTU pa3MeLLEHNA MECTOPOXAEHNIN NONE3HbIX
NCKOMAEMbIX U

[ X NONCKOBbIE NMPU3HAKMN.



NleoboraHnuyeckue Mmetoabl

BbigensatoTcsa ABe rpynnbl: 6uoreoxmMmmuyeckme n 6uosiornyeckue
B HacToswee BpeMs NpakTUYECKOe 3HAaYEHUE NMEET TOJIbKO
reo6ortaHUYecKUmn MeTo/.

CyLWHOCTb MeTOoAa COCTOUT B BbISIBIEHUN BTOPUYHbBIX OPE0SIOB
paccesiHMUs nyTeM aHasnm3a ocobeHHOCTen pacnpeneneHus
XUMNYECKNX DNTEMEHTOB - UHAMKATOPOB OPYAEHEHUS B pacTEHUSAX
N NX OCTaTKax.

PacTeHnsA-KOHLeHTpaTopbl 30J10Ta:

PoooaeHApoOH AaypCcKuin bepe3a nnockonnuctHad JIMCTBEHHUUA AaypcKas
(CyXOCTOWM U XMBble BETKW)




PacTeHnsA-KOHLUEeHTpaTopbl Meau:

LiBeTylwiee pacTteHne Kaymm laTtpaHa (AnTtan)

B 6onblwMHCTBE cnydyaeB noA 3apoC/igaMM KaduMma 3asieraet MegHas
pyaa. lMo3ToMy reonorun, npexane 4em HadaTb MoA3eMHble paboThl,
COCTaBMAIT KapTbl pacnpoCTpaHEHUs KaynMa uU onpeaensitoT MecTa
npeanosiaraembix MeaHbIX MEeCTOPOXAEHUN. MOLLHbIN
OEPEBSHUCTbIN NEepeKpPYYEHHbIN KOpPEHb KaumMMa yxoauT rinyboko B
3emMnto. OH HACKBO3b MNpPOHM3bIBAET MNOYBY UM MNO TpeLMHaM
nobupaetcs 00 NoA3eMHbIX BOA, B KOTOPbIX pacTBOpeHa Melb.
MegHas Boda MNOAHMMAETCH BBEPX, K CU3bIM JINCTbAM U JIErKUM

LUBETKAM.




LLnnxoson meton

LLInnxoBoW MeToA UrpaeT CyLWEeCTBEHHYIO po/b KakK Npu NoncKax
POCCbINHbIX 1 KOPEHHbIX MECTOPOXAEHUN peaKUX METaN/OB,
TUTaHa, XpoMa, HUKeNs, NAaTuHbI; LUBETHbIX MeTannos (Sn, W, Hg),
30/10Ta, INTUA, 6epunInsa n asMasos.

LLINnXoBOM MeTOoA MOUCKOB MO OT/IOXKEHUSM pPa3/IMYHbIX
FreHeTUYECKNX TUMOB BKJ/IKOYAET cneayouwme onepaynm:

- oTOop npob,

- 06paboTka npoob,

- aHaNu3 Wnxa,

- rpamnyeckoe opopMJieHne pe3ysibTaToB.

B nonesbiX YCnoBunsaX LWINXOBbIE I'Ip06bl MPOMbIBAKOTCA B JIOTKAX,
KOBLUAX.

[MpoMbIBKa Npob6 COCTOUT M3 TPEX nocsiegoBaTesIbHbIX Ornepaunn:
1) oTMyumBaHume rmMMHNUCTON Ppakumnm 1 BblbpOC ranek;

2) OTMbIBKa Hanbonee nérkux MmMHepanos;

3) AoBoAkKa LWanxa.



MeToamkKa WINXOBOro onpo6bosaHus

NMpocenBaHue Npobobl
yepes cuta 6 1 5 MM

OTMbIBKa Npobbl CMbIB YepHOro wamnxa
A0 YepHOoro wauxa B cneuuasnbHbIM Mewwoyek




Nleocdbnsanueckmne metoabl

Marunrtopa3sBegka

MarHuToMeTpuyeckass CbeMKa UCMNOJIb3YyeTCs A5 BbISBAEHUS U
OLEHKMN MarHeETUTOBbIX U TUTAHOMArHETUTOBbLIX MECTOPOXAEHUN,
pyAbl KOTOPpbIX 0613a0al0T BbBICOKOW MarHUTHOM
BOCNPUUMUYUNBOCTbIO.

Ha oCcHOBE 3TUX CbEMOK BbISABASAOTCA M OKOHTYPUBAKOTCS
aHOMaJibHbleé MAarHUTHbIE MO/, COOTBETCTBYHOLWME PYAHbIM
3a51exaM, AeTaIn3npyrTCcsad U OLUEHNBAKOTCA UX aHOMasbHbIE
Y4YaCTKM, 30Hbl N JIOKa/bHbIE aHOMaTNUM.

FpaBupa3zBegka
rpaBVIMETpVILIECKVIe MeToAdbl OCHOBAHbl HA U3YYEHNN
rpaBMTAaLMOHHOIO MOJIA N3y4aeMOnN TEPPUTOPUN.
[IpuMeHeHue: n3y4veHne rnybmnHHOro CTpoeHus 3eMHOW Kopbl U
BbIAB/IEHNE OTAE/IbHbIX PYAOKOHTPONINPYKOWMNX CTPYKTYP.
O6BbEKThI MOUCKOB: 3aNeXWN Xefe3HbIX, XpOMUTOBbLIX,
MeAHOHUKENEBDLIX N APYITX py4d, 3HAYUTEJIbHO OTJINHAKOLWLNXCA MO
MJOTHOCTU OT BMeLlakWwmMx nopoa.




CencMmopasBeaka

CencMmopasBenka OCHOBaHa Ha M3y4YeHUU pacrnpoCcTpaHeHUd B
3eMHOMN KOpe Yynpyrux BOJIH, BO36yXaaeMblX UCKYCCTBEHHbIM
NyTeM: B3PbIBOM, yAapoM nnun embpaumnen.

CencMmmyeckume nccnengoBaHus, NpoBoAUMbIE NMPU NOUCKAX
MEeCTOpPOXXAEHMIN, Ha3blBalOT pyAHON CEUCMOpa3BeaKOM.

€/lb:
- N3YYEHUe reosIorm4eckoro CTpoeHus n OTAENbHbIX CTPYKTYP
panoHa, C KOTOPbIMN MOryT ObITb CBA3aHbl pyAHble
MEeCTOPOXAEHUS;
- NpocCnexmnBaHue 30H pa3pbiBHbIX HAPYLUEHUN, KOHTAKTOB;
- BbISIB/IEHUE NPU NOUCKOBbIX paboTax reosiormyeckmnx
HeoaHopoAaHoCTen (pyAHbIX Tesnl, KNMbepnnToBbiX TpybOK);
- pacuysieHeHune pa3pe30B Npu rnomckax rnybokosasnerarowmx
MeCTOpPOXAEHUN NOSIMMETANINIOB, HUKESA, XKefle3a, anaTuTos,
cepbl U APYrnux nosie3HblX UCKOMaeMbIX.



DNieKTpopa3Beaka

MeTo/, OCHOBaH Ha M3MEPEHUN NapPaMeTPOB UCKYCCTBEHHO
CO3JaHHbIX N €CTECTBEHHbIX 3JIEKTPOMArHMTHbIX NMOJIel B ropHbIX
nopoAax.

MMpnUMeHAETCa Npu NOMCKax U pa3Beake MecTopoOXAeHU N’
MeTaNIMYecKnx pya, NoA3eMHbIX BOJ, B 3KONOMMU U apXEO0SIOrmH.

Ob6beanHAEeT MHOroYnCNeHHble reounsnyeckme MeToabl:

- MeToabl CONPOTUBNIEHUW, OCHOBAHHbIE Ha  WU3YYEHUMU
MCKYCCTBEHHO CO34aHHOr0 nMoJia MOCTOSAHHOro ToKa (pas3/iMyHble
BUAbl 3NEeKTPONpoOUINpOBaHUs, 3/1eKTPO30OHAMPOBaAHNA W MeTon
3apsa4a).

- MeToAbl HU3KOYACTOTHOINO 3JIEKTPOMArHUTHOro nonfa (MeToAbl
ANNOJSIBHOMO WMHAYKTUBHOIMO NpoduanpoBaHus, AJMHHOrO kKabens,
nepexoAHbIX NPOLEeCcCcoB; 3/IeKTPOMAarHUTHble 30HANPOBAHUA).

- PapnoBoJZIHOBble MeToAabl (paauonesneHrauun, pagmoBOSIHOBOE
NpocCBeYnBaHMeE).



dnekrTponpopunmposaHue

- 3TO Takas MoAMdUKauus MeToaa CoOnpoTUBIEHUN, MPU KOTOPOU
BAOJIb 3a4aHHbIX HanNpasB/eHUN nepemMeLllaeTcs YCTaHoBKa C
NOCTOAHHbIMW PA3HOCAMM N HA KaXXA0W TOUKe onpeaendeTcs
KaXkylleecs conpoTuBIIEHUE.

N3mepeHusa nponssogdatca npnbopom «ERA-MAX»

«ERA-MAX» —
eANHCTBEHHAs B MuUpe
annapaTypa,
NO3BOMSAOLLLAN N3MEPSATb
3/1eKTpmnyeckoe nosne
6eCKOHTaKTHbIM CNOCoOboM
npun ntobom Tnne P i e IO AL
NOBEPXHOCTHOINO NOKPOBA, PUC. 3MepuTens ans

YTO B COBOKYMHOCTU C eé 3/1eKTpOpa3BeaKH
NOMEX0YyCTOMYNBOCTbLIO, «ERA-MAX>»

3HAUYUTENbHO paclwmnpsaeT
, . | obnactn NpUMEHNMOCTU
Puc. YcTaHoBKa 3N1eKTpOopa3BeaKu.
aneKkTpunyeckoro kabens (no
Npoduo) NpU NMONCKOBbIX
paboTax Ha 30/10TO.

e B AT




finepHo-reodunsnyeckan passeaka

BkntovaeT rpynny MeToAoB, OCHOBaAHHbIX HAa U3Y4YEeHUN eCTeCTBEHHOM
N NCKYCCTBEHHON PagNOAKTUBHOCTM.

Cpean MeToaoB, UCMONb3YIOWNX eCTECTBEHHYIO
PaANOAKTUBHOCTb, OCHOBHOE 3HauyeHne UMeT paguoMeTpuyecKkme
MeToAbl 4/15 MOUCKOB MECTOPOXAEHNN paANOAKTUBHLIX pyd,
dochopunToBbIX, TAHTANOBbLIX, HNOOBMNEBBLIX, peAKOo3eMeNIbHbIX U
APYTUX MeCTOpOXAEeHMIN, a TaKxXe A1 YCTaHOB/1EHUS
3aKOHOMEpPHOCTEN pacnpeaeneHuns rno naowaam paamoakTUBHbIX
aneMeHToB (ypaHa, Topusa n Kanus).

MeToAbl, OCHOBAHHbIE HAa U3YUYEHNUN UCKYCCTBEHHO
PaANO0aKTUBHOCTM, UCMOJb3YIOTCA AJ19 MOUCKOB MECTOPOXAEHUMN
TSXKEeNbIX METAaNN0B: CBUHLA, LUMHKA, MOnubaeHa, pTyTU, CYpPbMbl U

ap.
OTOT METOo4 Ba>XEH MNnpun nccnegqoBaHnMm CKBa>XmH.



VickyccTBeHHas paaAnoakKTUBHOCTb — CaMOHpOMBBOﬂbeIM pacnaj aTOMHbIX
A0€pP, NOJTYHYEHHbLIX UCKYCCTBEHHbLIM NMyTEM MOCPEACTBOM AAEPHDbIX peaKLlMVI.

EcTecTBEHHas paagnoakTUMBHOCTbL — 3TO CAMOMPOU3BOJIbHbIN pacnaj aTOMHbIX
a[ep, BCTPEYaLnxXcs B Npupoae.

EcTecTBeHHas paaMoakTUBHOCTb CYLLEeCTBYeT Muaamapabl neT, oHa
npucyTcTByeT bykBanbHO noscoay. NoHn3npytowme nanyyeHus
CyLLeCcTBOBasiM Ha 3eMNe 3a40/1r0 A0 3apOXAEeHUS Ha HEN XXU3HU U
NPUCYTCTBOBANIN B KOCMOCE A0 BO3HMKHOBEHUS CaMOnN 3eMn.
PaanoakTMBHbIE MaTepuasnbl BOLWJ/IM B COCTAaB 3eM/IM C CAMOro ee poXaeHwusl.
JItobon yenoBek cnerka pagmoakTUBEH: B TKaHSX YesloBeYeCcKoro Tena
OAHWUM N3 rNaBHbIX UCTOYHMKOB NMPUPOAHON paanaunmn aBnsTca kKannin-40
n pybnanin-87, npuyem He cyuwectByeT cnocoba oT HMX n36aBUTbCA.
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Cnacmb6o0 3a BHMMaHue!




