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3.1. HazeMHbIe MeTOAblI NOUCKOB



3.1.1. Nleonormyeckass cbLemMKa

«  [lpwu reonornyeckor cbeMke NPon3BOAUTCA NIOLLAaAHOE OMNOMCKOBaHWE MnoLaam
nccrnenoBaHus.

* B npouecce reonoroCbeMOoYHbIX paboT BbIABMAKTCA :
1) nonckoBble NPeanoChIfikKK U NPU3HaKW,
2) 3aKOHOMEPHOCTU pasMeLLEHNSA NOSE3HbLIX UCKOMaeMbIX,
3) cTeneHb NepPCNeKTUBHOCTU TEPPUTOPUMN,
4) y4acTku Anst N0OCTaHOBKM NOUCKOBbLIX paboT ApyrMumMum MeTogamu.
MaTtepwnarbl reonorM4eckom CbEMKU MO3BONSIOT:
5) 06bEKTUBHO MHTEPNPETMPOBATL Pe3yrbTaTbl MOMCKOB APYrMMKU MeTo4aMN,
6) oaBaTb reonorMyeckyto OLEHKY NePCNeKTUB BbiSIBIIEHHbIX OObEKTOB.

» [lpn npoBegeHnn NONCKOBbLIX paboT reonormyeckas cbemMka segetcs B macwtabax 1:200000
— 1:10000. MNMpwu cpegHe- n KpynHoMacLUTabHbIX NCCregoBaHUAX OApyrme MeToabl MONUCKOB
(reonoro-muHepanorndeckue, r/M, r/x, ANCTaHUMOHHbIE U AP. METOAbI, BKOYas BCKPbITUE
FOPHbIMU BblpaboTKaMun 1 CKBaXXuHamMmn n onpoboBaHme) 0ObIYHO NOAYNHEHDBI FE0STIOMMYECKOMn
CbEMKE U BbIMOSTHAKTCS B COCTaBE €QMHOI0 NPOEKTA.

«  KOHOWLMOHHOCTb reonorm4eckon KapTbl — COOTBETCTBUE ee CoAepKaHusa MacLuTady. Yem
KpynHee macliTab 1 cnoXHee reonorn4eckoe cTpoeHue, TeM bonbliee KONM4YecTBo ToYeK
HabnoaeHns TpebyeTcsa Ha eanHULY NNoLWaau.

« [lpy NnpoBeaeHUN reorioroCbEMOYHbIX PaboT NPOBOAATCA crieLnarnbHble NOUCKOBbIE
MapLUPYThbl C NEPECEYEHNEM U NPOCNEXMBAHUEM MUHEPATTM30BaHHbIX 30H, U3YYEHUEM UX
reonoro-CTPYKTYPHbIX YCNOBWUIA, BELLLECTBEHHOIO COCTaBa U OnpoboBaHNEM).

* B 3aBUCUMOCTM OT KOHKPETHbIX YCNOBUIA MOTYT NPOBOAUTLCA CrieunanbHble reorormyeckmne
CBHEMKN MO U3YYEHUNI0 TEKTOHWUKK, cTpaTurpadmm, marmatmama, Mmetamopdunsma,
reomopdOnornun, BeLLLEeCTBEHHOIo CocTaBa 3arexen nonesHbiX UCKonaeMbIX U
pyaoBMELLAoLLNX Nopoa.



3.1.2.1.06n0Mo04HO-pevyHOU MeTOoL
NOUCKOB

ABnsieTcsa oAHMM U3 Hanbonee APEeBHUX.

CyLHOCTb 3aKn4aeTcs B BbIIBIIEHUN U NMOcnenoBaTeNbHOM NPOCHeXnBaHNN
YCTONYMBBIX K BBIBETPMBAHUIO PYyAHbIX 0BNTOMKOB 1 COMPOBOXAALLMX
MeTacoMaTUTOB OT MecTa UX NepBON HAXOAKM B anmtoBUN 0O KOPEHHOIO
NCTOYHUKA.

[MTonoxxeHne obrnomkoB puKcupyeTcs Ha kapTe. [pu aToM onpenenseTca pasmep,
OoKaTaHHOCTb 0BNMOMKOB, UX KONUYECTBO.

Ha 6nn3ocTtb KOPEHHOIo NCTO4YHMKa yYKa3blBa€T yBEJIMHEHNE KOJTM4YEeCTBa py,El,HbIX
06r10MKOB, YMEHbLUEHNE WX OKAaTaHHOCTW, NModBIieHNe ob6romKoB HeyCTOI/IL-IVIBbIX
MUHEPAasrioB U nocrneayrwiwiee JoCTato4HO pe3Koe UX NCHE3HOBEHUE.

[Tocneaywowmne nccnegoBaHns BegyTcs NyTeM U3yYeHUS NMPOSItoBUA U eNtoBUA.
KapTupyetcsa opeosi MexaHM4eCKoro paccesaHusi, B «rosioBe» KOTOPOro Unu
HECKOJSbKO BbiLLIE MO CKITOHY NPOU3BOAUTCS BCKPbITUE KaHaBaMu Unu
Hernyboknmun wypdamn. BelpaboTKn OOKYMEHTUPYIOTCA U oNpobytoTcS.

Ha y4yacCTKe getajindaumm MmoryT ObITb NPUMEHEHbI U Apyrme MmeTobl MNONCKOB.

Ha ocHoBe nony4eHHbIX MaTepuanoB AenaeTcs reororo-akoHOMUYeckas oLeHka
BbISIBIIEHHOro 0O0beKTa U NPUHUMAETCSH peLleHne o LieriecoobpasHocTu
npoBeneHus (NpekpaLleHn) gansHenLwmnx nccnegoBaHui.



Cxema CTpoeHusa gentoBrarbHbIX OPeOnoB
paccesiHUs B 3aBUCUMOCTU OT MOSIOXKEHUSA PYOHOro

BbIxoda B pernbede
(M R IA Eiininurnovw 11 An 1QQ97)

1 — pyOHOoe merio; 2 — Opeors1 paccesiHus, 3 - morno2opu3oHmariu



3.1.2.2. BanyHHO-NnegHUKOBbLIN MeTOL
NMOUCKOB

N3y4YeHUn OpPeOorioB
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0BrTOMOYHbLIN BanyHHO-negHMKoBLIN Beep (o

mMaTepuan BMecTe B.B. Apucmosy u 0p.,1989).

C pyaAHbIMU 1 — nedHuUkKo8kIe 8arnyHbI ¢ PYOHOL
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CTpoeHMe neaAHUKOBOIro opeorsia paccedaHus
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O) N

NMocnepoBaTenbHOCTL NpoBeAeHUs1 paboT

. OcHoBaHueM ans npoBeaeHusi paboT ABMATCA NepPBbie HAXOAKN PYAHbBIX

BaslyHOB.

. o opueHTnpoBKe NeJHMKOBLIX LUpaMoB, «bapaHbux NOoB», 0308,

APYMITNHOB YCTaHAaBJINBAETCA HaAllpaBJiEeHUE ABMXEHUA JN1E€QHUKA.

. [poxoasaTcs NoucKoBble MapLLPYThI Nornepek ABMKEeHUN negHuka. MyHKTb

oOHapyXeHUs pyaHbIXx 06roMKOB UKCUPYOTCSA Ha KapTe. B nonesom
OHEBHVKE NPUBOAUTCA NUTONOro-neTporpaduyeckoe onncaHmne pyaHbix
0BNTOMKOB U UX CMYTHUKOB.

. Mo kpanHMM pyaHbIM 06NOMKaM OKOHTYPUBAETCS OPEO0ST PaCcCeSHUS.
. C yyeTtom dbopmMbl opeosia u reosiormn4ecknx ocobeHHocTen oCObEHHOCTEN

TEPPUTOPUM OCYLLIECTBIAETCSH BCKPbITUE MOPHbLIMU BblpaboTKkamMun U
CKBaXXMHaMW npeanosiaraeMoro pyaHoro Tena, KoTopoe OXUaaeTcs B
«rornose» opeona. BbipaboTkn OKYMEHTUPYOTCA U ONMpodyHoTCS.

. Ha yyacTtke getanusaumm MoryT ObiTb NPUMEHEHBLI U ApYrMe MeToabl

NOMCKOB (reoxummnyeckmne, reodpmsanyeckme).

. Ha ocHoBe komnnekcHou UHTEepnpeTaunn naetcqd reosyioro-eskOHOMmn4ecKkad

OLIEHKa BbISIBFIEHHOrO 0ObEKTa U MPUHUMAETCH PELLEHNE O HanpaBiEHUN
(NpekpalleHumn) aanbHenLnX NCCrneaoBaHuin.



3.1.2.3. LLinnxoBou meToaQ NOUCKOB

MeToq OCHOBaH Ha U3yYeHUM LWNNXOBbIX (40NN MM - NepPBble MM)
OpPEO0sIOB paccesHus.

LLnnx — KOHUEHTPAaT TAXelnblX MUHEPAaJiOoB.

K Tskensim (Tskenas cbpaKLu/m) OTHOCATCA MUHepanbl, UMeroLLne
NIOTHOCTb >2,89 r/cM®, YTO COOTBETCTBYET MIOTHOCTU TPUBpOMMETaHA
(6p0|V|ocbopM) |\/|I/IHepaJ'IbI NMeIoLLINEe MEHbLLYHO MMOTHOCTb OTHOCATCA K
nerkum (nerkas dopakums).

MeTo ncnosnb3yeTcs Npu NoMckax KOPEHHbIX U POCCHIMHbIX
MECTOPOXAEHUN, 3aSIEXMN KOTOPbIX CIOXEHbI TSXXENbIMU MUHEpPanamu,
YyCTOMYMBLIMU B BOAHOW cpeae (ManopacTBOPUMBIMU N MEXaHNYECKU
MNPOYHbIMN).

MeToa LLUMPOKO NPUMEHSIETCS NP NMOUCKaX POCCHIMHbIX MECTOPOXAEHWU
30510Ta, NNaTMHOWAOB, OonoBa, Boribdpama, TUTaHa, LMPKOHUSA, TaHTana,
HNOOUSA, peaKo3eMeribHbIX SNeMEHTOB, ariMa3oB, IOBESTUPHbLIX U
IOBENMNPHO-NOAENOYHBIX KAMHEN U HEKOTOPbIX ApP. NOMe3HbIX
NCKOMaeMbliX.

MeTtoa oboralleHusi, UCnonb3yemMbi Npu 060oralleHumn LNUX0oB, LUMPOKO
NCMonb3yeTcsi MPY NOUCKaxX KOPEHHbIX MECTOPOXAEHUN (MCcnegoBaHme
NMPOTONOYEK KOPEHHBLIX MOPOA U pya), NPy UccrneaoBaHum npob
POCCBIMNHbIX MECTOPOXAEHNN HA CTaANN pa3BeaKn, NPU LLMNXO-
reoXMMNYEeCcKNx nccnegoBaHusax (pa3sHOBUAHOCTb LUFIMXOBOrO MeToaa).



OcCHOBHbIe onepauumn
LUSINXOBOro Metoaa NOMCKOB

1. Beibop ceTn onpoboBaHus

2. Bbibop nyHKTOB onpoboBaHuS

3. OT60p npodb

4. OboralieHue npob (nonyvyeHue wnuxa)
5. NoneBasi AJoKyMeHTauusa onpoboBaHus
6. AHann3 WnNnxos

/. Ob0obLEeHME pe3yrnbTaToB ONpoboBaHUSA

8. HTepnpeTauna pesynsraTtoB LUTIMXOBOIO
OnpoboBaHUA M reosioro-3KOHOMMYEeCKas oLleHKa
BbIIBSIEHHbIX OObEKTOB



1. Bbibop cemu winuxoeo20 ornpoboeaHust

[1noTHOCTbL
(rycToTa) ceTtu
LLUSTXOBOIO
onpenensieTcd
MacLuTadbom

NOMCKOBbLIX PaboT.

[1pn cpenHe- n
KpynHOMacLTabH
bIX NOUCKax
BEETCA B
OCHOBHOM
onpoboBaHue
annoBmnanbHbIX
OTNOXXEHUWN.

[1pn geTanbHbIX
nccrnegoBaHmnAX
oT6op npob
BeETCH Takke 13
NpPONBUS,
OentoBus u
antoeust. Npobebl
oTbupatotrca no
npogounnam.

MacwTtab | PacctosHue | Konn4yectBo

NOUCKOB MeXay npob Ha 1
npo6amu, M KM?

1:50000 200 - 500 1-5
1:25000 100 — 200 25 -100
1:10000 50 — 100 120 — 250
1:5000 25 —-50 250 — 500
1:2000 10 - 25 500 n 6onee




2. Bbibop nyHkmoe ombopa wnuxoebix rnpob

* Bblibop mecTta otbopa npob onpenensieTcs:

1) ueneBbIM Ha3Ha4YeHnem pabor,

2) macwtabom NOUCKOB,

3) reomopdoiorM4eckMmMm oCOBEHHOCTSAMU TEPPUTOPUMN,

4) oxmgaemMmoun KOHUEeHTpaunen LEHHbIX MUHeparos,

5) 3aKOHOMEPHOCTAMU pasMeLLEHUS KOHUEHTPaUUn MUHEPANoB B
BEPTUKANbHOM pa3spese 1 rno narepanw.

* [lpn nonckax MmHeparnos, He JalOLLNX BbICOKME KOHLIEHTPALMN, Ha NEPBbIX
aTanax BaXHO YCTAHOBUTb (DAKT UX HANMM4MA B PbIXSIbIX OTIOXEHUSIX.
[MoaTomy oTOOp NPob OCyLLECTBNAT N3 Yacten Hanboree oboralleHHbIX
NMU: Y4ACTKN 3aMeaneHns Te4eHns, 3aBUXpPEHNS NOTOKa, pacLUnMpeHns
pycna, 3a BbICTynamu KpyTbiX OeperoB, H/Xe KPYTbIX MOBOPOTOB, Ha
y4yacTkax pe3kon CMeHbI NPOAOSILHOrO NPound, HUXe NoOPoros, NepeKkaTos,
B rofioBax Koc u T.A.

o  OTMW y4aCTKM XapaKTepu3yrTCcs U3MEHEHNEM ONHAMUKN BOOHbLIX NOTOKOB,
4YTO N obecnevYnBaEeT ocaXaeHne TXKenbIX MMHeparnos.

» Obsas3aTenbHO O0MKHbI BbITb OTOOPaHbI MNPODLI BhILLE U HUXE BNageHUs
NPUTOKOB.



Cxema otbopa npob no mMonoaoun rmapoceTu

( NoneBas reonorusa, 1989)
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a, 6 —mecTa oTbopa pycnoBbix Npod; B — MmecTa oTbopa npob no
rmapoceTn. 1 — MuHbl; 2 — Necku; 3 — NecKn ¢ ranbkon; 4 — mecto otbopa
Npo6bl



3. Omb6op wnuxoebix rpob

[Ona otbopa npob npoxoaarca nerkme ropHble BblpaboTKM: 3aKOMyLLKN,
KaHaBbl, WYpdobl. [PUMEHSIOTCS TakKKe KONMOHKOBbIE CKBaXKWUHbI U CKBaXKUHbI
YKB.

OT60p Npob B ropHbIX Bblpabprkax NpomM3BoaUTCS BaroBbIM UK
6opo3noBbLIM cnocobom. CKBaXKMHbI ONPOOYOTCH CEKLUMOHHO: MO KEPHY UIN
NyTEM XeSIOHNPOBAHUS.

[Tpn BanoBoM criocobe BeCb MaTtepuars Nnpoxoakn BblpaboTKu
HanpaenseTca B Npoby. [na nayydeHus pacnpegeneHns MmMHepanos B
BEpTUKaNbHOM pa3pe3e (OKOHTYpPUBAHUSA 3ariEXN MPU OLEHOYHbIX K
pa3BeaoYvHbIX paboTax) NPUMEHSIIOT CEKLIMOHHOE onpoboBaHue wypdoBs
«aBaguaTkammny.

Bopo3goBbIv cnocob NnpumMmeHsaeTcst Npym onpoboBaHUM OBHaXXeHU Unu
ropHbIX BblpaboToK. bopo3aa nmeet popmy YeTbipeXrpaHHOW MPU3MbIl C
nonepeyHblM cevyeHnem: wmnpuHa 15x20 cm, rmybuHa go 10 cm. nuHa
npo6 1-2 M. bopo3abl OPUEHTUPYIOT NEPNEHANKYNSIPHO CITIOUCTOCTM.

OT160p Npob oCyWEeCTBNSAETCA C NOMOLLLIO SIonaTtbl UNU cneunanbHoro
CKpebka (rpebdka).
CtangapTHbIn 06bem npod 20 n (30-32 kr). 3amep obbema nNpob

OCYLLECTBMAETCS C NMOMOLLbIO MEPHOTO SALlMKa (EHOOBKN), UMEIOLLETO
MEPHYIO PUCKY.



Cxema oTOoOpa WrnxoBbIX NPoO B 00pbIBe Teppachbl
(no E.O. NMNorpebuukomy un ap., 1977)
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C — KOHTaKT TeppacoBbIX OTIOXXEHUN C KOPEHHBIMU
nopogamm («nrioTuK» nnn «cnamy); I - npobwl



4. O6o0caweHue wiuxoebix rnpob

« OborauleHne npodb Npon3BoAUTCH C LENbIO NONyYeHUS
KOHLEHTPAaTOB TSKESbIX MUHEPAOB.

« OboraweHue BeaeTcs ¢ NOMOLLbKO cneumnanbHbIX
NTOTKOB, KOBLLEN, BUHTOBBIX LLSIHO30B, cenapaTtopoB u Ap.

* OcCHOBHbIE onepaLuunu:

1) npobyTopka npobbl (yaaneHne rmuHUCTon dopakumu,
ranek, BanyHoB, OTAENEHNEe MENKoobrIoMo4YHOro
MaTepuana rpoxo4eHmem unm pasgeneHne Ha
rpanyrioMmeTpuyeckme dopakumm ¢ NOMOLLbIO LLEenNKepa);

2) NpOMbIBKa;

3) AoBoaKa 40 «Ceporo» Lwwnmxa.

« «CepbIny WNUX NogBepraeTcs CyLUKe N NOMELLAETCS B
BymarkHyto Karicyny.



OTtpeneHne mMennkoobnoMoYHOro Matepuana Ha
wenesom rpoxote (no b.M. OcoBeukomy, 2009)




LLlenkep
(westafgeo.com/technique/html)

LLlenkep — rpoxort
C PYYHbIM
NPUBOOM,
npeacraBnsaeT
cobown Habop
cuT
pa3MepoMm:
50-60x70-80
CM C BbICOTOM
bopToB 15 cm
N gnamMeTpom
ayeek: 8:; 4:; 2;
1(0,5) Mm.




NNoTtok cubupckum (A) n notok Kopeuckum (b)




Obl B NNOTKax
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[fpomMmbiBKa LWWNUXOBO
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[MpoMbIBKa WNNXOBLIX MPOO B KOBLUAX
www.triamax.ru
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BuHTOBOM cenapaTtop (ru.wikipedia.org)
Cnesa — o0OwWwuin BUA, cripaBa —cxema CTPOEeHUS

3a2py30YHoe
YCHpoicmeo

l ITumanue

]

e

Onopa

Buumoeoit
Meenob

Paszepysouroe
yenpotcimeo

| [Ipodyknw

cenapanun



ObGoraweHne MenkoobsIOMOYHOro matepuana Ha
BUHTOBOM wnto3e (110 b.M. Ocoseukomy, 2009)




O6oraTutenbHbIn Komnriekc cotpyaHukos MY (rmo 6. M.
Ocoseukomy, 2009




NoneBas AdOKYMEeHTauUuunA BKITKOYaEeT B cebs:

1)

5. Nonnesasi OOKyMeHmMauyusi Wauxoeo20
ornipoboeaHus

n3obpaxxeHue NyHKTOB oT6opa Npob Ha KapTe (cocTaBneHme KapTbl LUINXOBOro
onpoboBaHus);

2) onucaHue B NoneBOM KHUXKe (reomopdonormyeckasa xapakTrepucTuka, Bo3pacT OTNOXEHUN,
doauma, xapakTep OOSIMHbI, KPYMHOCTb Matepuana, nMTonoro-neTporpoadouyecknin cocras,
cTeneHb COPTUPOBKN, OKATAHHOCTb, MUHUCTOCTb, BbIXOA LUSIMXa U ero cocTaB, MPUCYTCTBUE
Nosie3HbIX MMHEparoB 1 ap.).
3) 3anonHeHune XypHana LnxoBoro onpoboBaHus.

dopma XKypHarna WIMXoBOoro onpoboBaHus

Ne [ata Mecto | KonunyecTtso | XapakTtep MwuHepanoru- JlnTonoro- [Mpume-
n.n. | 0T0opa | or6opa NPOMbITOM | NPOMBLITOrO | YECKUW cocTaB | netporpadun- | 4YaHue
npo6bl nopoabl, Kr | Matepmnana Lurimxa YeCcKui
(m3) (nonesoe COCTaB ranek
ornpeneneHne) N BanyHoB
1 2 3 4 3) 6 7 8




6. AHasniu3 wnuxoe

TunoBasi cxema nabopaTopHOU

0bpaboTkM «ceporo» Wnuxa
*«Cepbley» Wnuxu ( KOHUeHTpaThbI

LLSO30B) Nepeq uccnegoBaHnem Tmux
noaseprarTca dpakuMOHUPOBAHUIO. J
o B3BemuBanue
*OTOOp cpeaHen npodbl NPon3Bo- |
AvTCH AenuTenem [HxoHca nnm Ot60p cpenseit npodsl — ny6iukar (Ha XpaHEeHHE)
cnocoboMm KBapTOBaHWUSI. |
*MarHutHas cenapaumns ocyLLEecT- Cpe’l‘”{f npoba
BI1A€eTCA C NOMOLLUBK MOCTOAHHbLIX i s
MarHMToB; 3NEKTPOMarHnTHasa 1
cenapauunsa — C NOMOLLbK 3NEKTPO- Knacc +1 MM <  PacceB Ha cuTe 1 MM
MarHuToB; pa3aeneHune Ha Nnerkyto u !
Kmacec — 1 mm
TSDKENY0 dppakumm — B TSXKENbIX |
KUAKOCTSAX (0ObI4HO B BpOMOpopme). MarnuTHas Qpakuus «— MarHuTHas cenaparus
Kaxxgas dopakuuna MoxeT noasep- |
raTbCA pacceBy AnA nonyvyeHus HemarawTHbIi 0cTaTOK
rpaHyrnoMeTpuyeckmx ppakuymn. !
DNeKTPOMAarHuTHbLIEe PpaKkium«—DNEKTPOMArHUTHAS Cenapatus
* Bce dpakuum obasatensHo !
B3BELUNBAETCH. Heanexkrpomarauthas dpakuus
!
Tsoxenas Gppakius «—Paznenenue B THKENON KUIKOCTH
!

Jlerxas ¢paknvs



OT60p cpeoHen (NnpeacraBuUTEsNIbHON) NPOOLI

rlpOI/I3BO,EI,I/ITCFI Anga CoKpalleHund obbema Msyqaemoﬁ YacCTu WJinxa

Oenuntenb [I)XoHca Cnocob KkBapToBaHuA
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MuHepanbHbIX COCTaB pa3fiUYHbIX hpakuumn Wwnmxa

Marnuthas DNEKTPOMAarHUTHAS HesnexkTpoMarHuTHas
CHJIBHO- cpenHe- crnabo- TSDKETIas JerKas
Maruetut I'emartut I'unepcren | Tpemonut [{upkoH KBapn
ITupporun Wnpmenur | CraBposiuT | ODHCTATUT Pytun IInaruoxmna3ssl
Qepporuta- | Anemadaue | [maporerut | [Impomosut JucteH Kanmuesrie noi.
THHA IIIaTh
Qepput XpoMHT SuuaoT Jluoncun JlefikoxceH MycKoBUT
CamoponHoe I'etut Axtunomut | JKenesu- 3071010 Kanpnur
. Kene3o CTBHIH PYTHII
Cpoctku ¢ I'enenbep- Orupus TuraHuT Anmas bepuin
' MAarHEeTHTOM |  THT
Porosas ITnatu- Kituno- Camoponas CepuieHTUH
oOMaHKa HOMJIBI [OM3UT MEb
ABruT buotut Monanur | CuinuMasuT I'padur
DasuuT Typmanua | AHZay3uT Omnan
[nunesns Kopynz
Tomnas
Anarut
baput
Onrooput
Hownzut




[narHoCTuKa WNUXOBbIX MUHEpPArioB U
KONiM4eCTBeHHbIU MUHEpParnorM4eckum aHanus

[lnarHocTtrka MnHepanoB OCYLLECTBIAETCA criegywmMMmn MeTogamMmu.
MUKPOCKOMNYECKUN, UMMEPCUOHHBLIN, KaYE€CTBEHHbIX U NMIEHOYHbLIX XUMNYECKUX
peakumn, NIOMUHECLIEHTHbLIN, pPaaNOMETPUYECKUINA, PEHTIEHOCTPYKTYPHBIU,
TEPMUYECKNIN, KONUYECTBEHHbIN CNeKTparibHbI, MUKPO3OHAOBLIN, OnpeaeneHne
MNSIOTHOCTU W Ap.

KonnyecTBeHHLIN aHanms3 npons3BoguTcs NyTemM BblOeSNieHUs npeacTaBuTeNlbHON
BblbOpKK 3epeH (00bi4HO 500-1000). B 3aBMCMMOCTHM OT 3ada4 uccrnegoBaHUs MOXET
NPOM3BOANTLCA aHann3 LUSINXOB:

-MOSHbIN (ANAarHOCTUKa BCEX 3ePEH B BbIOOPKE U MX KONMYECTBEHHAs OLIEHKA);

-HEMONHbIN (onpeneneHne ToNbKO POCChbiNeobpasyoLLNX MUHEPANOB: NOME3HbIX
MWUHEpPAanoB U MMHEPanoB-CNyTHMUKOB).

Ha ocHOBe nepec4eToB C y4ETOM MacCbl UICXO4HOW NPOoObLI onpeaensieTcs
cofepXaHne MuHepana B r/m3, mr/m®, kap/m® (pexke B Macc. unm oobemH. %).

[Mpn nonckax B Ka4eCTBE KOSIMYECTBEHHOW XapaKTEPUCTUKN YaCcTO UCMOSb3YIOT
eOVHNLY: KONn4YecTBo 3HaKoB B npobe. 3Hak (3H) — 3epHO MMHepana He3aBUCUMO OT
ero pasmepa.



7. O606ueHue pesynbmamoes ornpobosaHusi

« Ob00OLIEHNE MaTepUanoB LLUMXOBOro onpoboBaHus
NPOBOANTCS CTAaTUCTUYECKUMUN U rpacdOnveCcKumMm
MeTogaMu.

« Cratuctmnyeckasa obpaboTka BKMOYaEeT B cebA pacyeThl
CTaHOAPTHbIX CTAaTUCTUK pacrnpenerieHns u cBs3su:
cpedHee, cpeaHeKkBaapaTnyeckoe OTKITOHEHMe,
ancrnepcus, acCUMMETPUSA, SKcLecc, KoaddPUUMEHT
Bapuaummn, KoaPUUUEHT Koppenaunmn, ypaBHeHUe
perpeccumn. CTposaATcsa rmctorpamMmbl U rpauku
pacnpegeneHna cogepXxaHnm MnHepanos,
rpaHynoMeTpMYeCcKoro cocrasa u ap.

» [padunyeckoe obobLIEHNE MaTepuarnoB 3aKro4aeTcs B
NOCTPOEHUN pa3HOODpPa3HbIX KapT: BbIXoAa TSXKENOU
dopakumnmn, TOYEUHbIX, KPY>XKKOBbIX, NTEHTOYHbIX LUIMXOBbIX
KapT, KapT B U30NMUHUAX cogepXaHnn. 1o oTaenbHbIM
BOIOTOKAM, a TakKe CKBaXXMHaM U ropHbIM BbipaboTkam
CTPOATCA rpadoukn U3MeHeHNs coaepXaHum MMHeparnos,
NX CBOUCTB 1 Op.



ToyeyHas WnNMxoBas KapTa
(no E.O. NMorpebuukomy n ap., 1977)
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KpyXkoBasi unuxoBas KapTa
(no E.O. lNMoepebuuykomy u op., 1977)
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1 — MHOro MuHe-
pana; 2 —
cpegHee
KONMMYEeCTBO
MUHepana; 3 —
Maro MuHepana;
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— 30J10TO;
- 5 — Kaccutepur,
6 — LLIEEnuT;
{/ — WNnxoBble
MWUHeparnbl
OTCYTCTBYIOT;

8 — MeCcTO B34aTUA
npoo6



JleHTOYHaA WnNMxoBaa KapTa

(no E.O. Norpebuukomy u ap., 1977)
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LLinuxoBas KapTa B U3OJIMHUAX
(no H.H. Tpogbumosy)

1 — cooepxaHune
LeenuTta oT
eOUHUYHbIX
3HaKoB A0
0,00001%:;

2 — cogepxaHune
leenuTta oT
0,00001 mo
0,0001%;

3 — mecTa oTbopa
LLNTINXOBbIX NPOD;

Au — eANHNYHbIE
Ed7 3HaKu 305o0Ta
2 2
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O. YiHmepripemauus pe3yJsibimaimoe wjiuxoeoco

onpoGoeaHu;l U 2€0J1020-3KOHOMU4YeCKasi OUEHKa

8bisieJ/IeHHbIX 06 BbeKmoes

Pe3ynbratbl CTaTUCTUYECKUX N rpadnyeckmnx obobLieHnn matepmanonB
LLITMXOBOro ornpoboBaHUs AOMKHbI NOY4YNTb rEONTIOrMYECKYHO
NHTEepnpeTauuto.

Cneu,yeT NMMETb B BUAY, HTO MaTepunarnam LWJINXOBblX NMONCKOB MOTYT
ObITb BbISIBNEHbI AaBa Tula OOBHEKTOB: POCCbINHbIE N KOPEHHbIE

BbisiBNieHHbIE LWMXOMUHepanormiyeckne aHoMmanum 4omkHbl ObiTb
OOBbSACHEHbI C TOYKW 3pEHMS MPUYNHHON 0DYCNOBNEHHOCTU: NCTOYHUKY
NUTaHNSA, OXXNOAEMBbIN re0sIoro-nNPOMbILLNEHHbLIN TUM KOPEHHOIO
OpYyAEHEHUS, KPUTEPUN MPOrHO3MPOBaAHMA U T.N. [1Ns 3TOro Begercs
COMoOCTaBNEHNE MaTepmnarnoB reoriorm4eCckon CbEMKN U LINUXOBOIo
onpoboBaHus. MnHepanbHble accoumnaumn LLINXOB, BKNOYas
MUHEpParbl-CNYTHUKX, NO3BONSAIOT LiefieHanpaBneHHO BECTUN MOUCKU
KOPEHHbIX OOBLEKTOB.

[na aHomanum onpenensatoTcs NPOrHo3Hblie pecypchbl Nosie3Horo
MNCKOMaeMoro ¢ UCnonb30BaHMEM PaOHHbIX NN BPaKOBOYHbIX
KoHAUUUN. [Na nepcnekTUBHbIX OOBbEKTOB MO YKPYNHEHHbLIM
nokasaTensm paccyuTbIiBalOTCA 9KOHOMUYECKME NoKasaTenm
aKkcnnyartaumn. Ha ocHoBe aTuX AaHHbIX OCYLLECTBSAETCA pa3bpakoBKka
aHoManun, Bblbop Hanbonee nepcnekTUBHbIX, MPUHUMAETCS pPeLLleHne o
HanpaBneHun (U npekpaLleHnmn) ganbHENLLNX UccnegoBaHnNn.



BbifiBrieHHble Yy4aCTKU BO3MOXHOIO HaxoXaeHus
AenoBUanbHbIX POCChINEeN
(no [1.B. BockpeceHckomy)

1 — nycTble
Npoobl;

2 — NpooOHbI,
cogepkatliue
nones3Hble
MWUHeparb! B

4 LUNINXaXx;
X 3 — nnowaau, K

KOTOPbIM

— MPUYPOYEHBDI
o g KOPEHHbIE
MECTOPOXOEH
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Llinuxoz2eoxumuyeckull MemooO KakK
pa3HoeUOHOCMb WJ/IUX0B020 Memoda rNouckKos

* OPPEKTUBHOCTE U MHAPOPMATUBHOCTb
LLIJIMXOBOro METO4a MOXET ObITb
CYLLLECTBEHHO MOBbILLIEHA, ECNN LLUNUX B
LerioM UM ero oTaenbHble dpaKkLnn
nogBeprarTcs XMMUYECKOMY aHanmay
(0ObIYHO Kcnonb3yeTcda NPUONMKEeHHO-
KONMMYEeCTBEHHbLIN NN aTOMHO-
abCcopOLMOHHBIN METOAbI).



[lpomosio4yHo-Wwnuxoeou Memoo —
pa3HoeUOHOCMb WJIUX08020 Memododa rNouckKos

MeToq, ocHOBaH Ha U3y4YeHUN OPEONOB PacCesHNS aKLLECCOPHbIX
MUHEpPAanoB TKenown dpakL MM KOPEHHbIX FOPHbIX NOPO..

B 3aBMCUMOCTK OT LIENIEBOro Ha3Ha4YeHUs U cogepXaHna MUHEPanoB
TSKENnown dppakumm otbmparoTcst Npobdbl N3 KOPEHHBIX MOPOA, Maccon 2-3 +
10-15 «r.

ObpaboTka Npob BeaeTcs C NOMOLLLI APOBUIIBbHBLIX MEXAHM3MOB (LLEKOBbIE,
BasikoBble OApobunkun). B pesynerate fomkeH 6bITb NONydYeH maTepuar
KPYNHOCTbIO He bonee 1-2 M.

Ob6orauleHne BegeTca nyTemM NpPOMbIBKM B JIOTKaX UN C MOMOLLbIO BUHTOBbIX
LLSI030B (CenapaTopoB).

[Mony4yeHHble WNXu noaBepratTcs hpakLMOHNPOBAHMIO (AHANOMMYHOMY
MNP N3Y4YEHUUN PbIXITbIX OTIIOKEHMN) C MOCNEeAYLLNM KONMYECTBEHHbIM
onpeaeneHMemM MrUHeparnbHOro cocTaea.

Pesynbratbl KONM4YeCTBEHHO-MUHEPANOrM4eCcKkoro U3y4eHus npoTosioyek
SIBNSOTCA OCHOBOW A5l 0000LEHNSA N UHTEprpeTaummn Nony4YeHHoOM
NHdopmauunn.



3onotoun yHuTas. NoHkKOHT, ycnyra $ 20
(www.zhmak.info)




3.1.3. TEOXUMUYHECKHUE
METO[Obl MOUCKOB



[pynnupoBKa reOXuMmn4eckKkmnx
MEeTOA0B MONCKOB

1. JInToxmmun4yeckni no nepBnYHLIM OpeoriaMm  pacceaHus

2. JINTOXMMn4eCcKni no BTOPUYHLIM OpeosiaM N NoToKaMm
paccesaHus

3. JInToxmummn4yecknun rno notTokam paccesaHums
4. [Mapoxnmmyeckum

5. ATMOXMUYECKUN

6. buoreoxmmmnyecknu

PaboTbl AOMKHbLI BECTUCb B COOTBETCTBUN C AENCTBYIOLLNM
HOPMAaTUBHbIM JOKYMEHTOM:

VIHCmpyKuusi no eeoxumu4eckum Memooam rouckos pyOoHbIX
mecmopoxxoeHuu / M-eo eaeornoauu CCCP. — M.: Hedpa,
1983. 191 c.



3.1.3.1. JINTOXUMUNYECKNM MO NepBUYHbIM
opeonam paccesHus

CyLLI,HOCTb MeToada 3aKIllo4aeTCA B BblABIIEHUN MOBbILLEHHbIX KOHLI,eHTpaLI,I/II7I
ANEeMEHTOB-MHOANKATOPOB OpyadEHEHUA N UX CMTYTHUKOB B KOPEHHbLIX NMOpOoAax.

Ycnosus npumMmeHeHus. NnowaaHsie nccnegoBaHust JaHHbIM METOAOM BO3MOXHbI NULLb
Ha y4acTKax ¢ xopowen 0OHaXeHHOCTbIO, NP HEGOMbLLOW MOLLHOCTU PbIXIbIX
OTTOXXEHUN, MO3BOSIAIOLLEN OCYLLECTBNATL OTOOP NPOo6 C NPUMEHEHUEM JTETKUX
BbIpabOTOK (pacYmMCTKN, 3aKOMYLLKK).

« Bce ropHble BblpaboTkM 1 CKBaXKUHbI AOMKHbI ObITb NOABEPTrHYThHI ONPOOOBaHMIO.

CeTb HabnogeHus onpegensietTca macwtabom ncenegosaHus. [Npu cpegHe- m
KpynHOMacLwTabHOM n3ydeHnn tepputopmnm otbop npodb obbIYHO OCYyLLECTBNSAETCS
BO BPEMS reofioroCbeMOYHbIX MapLUpPyTOB. [Npn geTtanbHbIX UCCeaoBaHUSX
macwtaba 1:100000 n kpynHee opraHM3yeTcs cneuunarnbHbln oTéop npob no
NponnamM, KOTOPbIE OPUEHTUPYIOTCSA BKPECT NPOCTUPAHUSA OCHOBHbIX
reofIorM4YECKNX CTPYKTYP.

« CeTb 0TOOpa Npob, Kak NpaBuIio, HepaBHOMEPHASs: pacCTOAHME MeXay
mMapwpyTtamm n npodounamm B 5-10 pa3s bosnblLue, YeEM pacCTOSHME Mexay npodbamu.
OTO 00yCcNOBNEHO NMPOCTPAHCTBEHHOW aHMU30TPOMNEN FEONOrMYECKNX CTPYKTYP U
reOXMMMYECKMX NOSen, 3aKrodatoWwencs B TOM, YTO MU3SMEHUYNBOCTb MO
NPOCTUPAHMIO MEHbLLE N3MEHYNBOCTUN BKPECT NPOCTUPAHUA.



'ycToTa ceTn onpoboBaHUA NPU NTUTOXMMUNYECKOM
MeToAe No nepBUYHbIM OpeosiaM pPacCesiHUS

MacwTtab PaccTtosHue PaccTtosHue KonunyectBo
MOUCKOB Mexay Mexay npo6 Ha 1 km?
MapLupyTamm npobamun, m
nnn
npodounaMun, m
1:50000 500 50 40
1:25000 250 20-40 100-200
1:10000 100 10-20 500-1000
1:5000 50 10 2000
1:2000 20 5 10000




Om6op npob u nosiesasi OOKyMeHmMauyusi

OT160p Npob Ha OBHaXeHUsX, B FOPHbIX BbIPpaboTKax N CKBaXXMHAaX
Npon3BOANUTCSA METOAOM MYHKTUPHOM Bopo3abl nyTem otbonku 8-10
CKOmNKOB pa3mMepom 2-3 CM Ha OANHAKOBOM PaCCTOAHUM OPYr OT
apyra. OTobpaHHbIe KYCOYKN 06beANHAIOT B OAHY Npody no
Kaxkgomy nHtepsany (5-10 m).

Henb3s 06beanHsaTb B ogHy Npoby Matepuarn, XapakTepusytoLwmnmncs
pasnnU4YHbIM COCTaBOM MOpoA.

OnpoboBaHue A0MKHO ObITb CMOWHBIM (MPOObLI AOSKHbI
NpPUMbIKaTb 0gHa K Apyron).

Macca npo6bbl 150-200 r.
[Mpn HN3KOM BbIXOAEe KepHa onpobyeTcs Lwnam.

Mpn 6ypeHnn ¢ NPOMbIBKOW CledyeT y4MTbiBaTb COCTaB MMUHUCTOMO
pacTBOpa 1 BO3MOXXHOCTb N3bupaTtenbHOro paspyLLieHns KepHa.

OT160p Npob 0b6a3aTeNbHO CONPOBOXAAETCS reonorM4eckomn
OOKYMEHTauuen, Bknovatowen donkcaumio nyHkTa otbopa Ha kapTte
N B NONEBOM XYypHarne.



O6pabomka u aHasnu3 npob

« O6paboTtka Npob BKMNoYaeT B cebs cneayowme onepauunm:
1) apobreHne B WEKOBLIX ApPObUIikax 4o KPYNHOCTU MeHee 5 MM;
2) U3Mens4YeHne B BarkoBbIX Apobunkax go KpyrnHocTn meHee 1 Mm;

3) nepemeLlumBaHue rno cnocoby KorbLa U KOHyca U cokpalleHne cnocobom
kBapToBaHust go 50-100 r;

4) nctupaHme Ha OUCKOBbIX, BUOpaUMOHHLIX 1 ap. nctupatenax go 0,1-0,07
MM;

D) pasaernieHne KBapToBaHMEM Ha Npoby, HanpaBfgeMylo Ha aHanms, u
oyobnukar.

« Kancynbel ¢ npobamMmn BMeCTe C COnpoBoOXaatowen BeAOMOCTbIO
HanpaBnsawTCcs B nabopaToputo Ansi Npon3BoaCTBa aHann3o0B.

* [1pobbl aHanNM3npyTCA NPUONMXKEHHO-KOSTMYECTBEHHbLIM CrEKTParbHbIM
METOAOM Ha crneaywowmne anemeHTol: Be, B, P, Ti, V, Cr, Mn, Co, Ni, Cu,
Zn, As, Sr, Zr, Nb, Mo, Ag, Sn, Sb, Ba, La,, W, Pb, Bi. HekoTopble
XUMUYECKNE ANEMEHTHI, HYYBCTBUTENBLHOCTb ONnpeaesieHnsa KOTOPbIX 3TUM
mMeTogom HegoctatodHa (U, Au, Hg, Rb, J, F) npn HeobxogumocTu
aHanna3npyrTcs apyrmmn Metogamu.

* [lo mepe getanusauum nccrnegoBaHnn nepevyeHb onpeaenaemMblx
9NEMEHTOB-NHAMKATOPOB cokpalyaetcs. OcTtaBnaoTcs TonNbKO Hanbornee
NH(OPMAaTUBHbIE.



O606uieHue uHgpopmayuu

« O606ueHne nHdopMaLum BeAeTCa CTaTUCTUYECKUMUN U
rpadpmnyecknmn metogamu Ha OBM ¢ npumeHeHnem cTtaHOapTHbIX
nporpamm .

« CTatuctunyeckasi obpaboTka BKro4YaeT onpeperieHne hoHoBOro
N MMHUMASIbHO aHOMasibHOro cofepXXaHus; ctTaHgapTHbIX
CTaTUCTUK pacrnpeneneHns n cBA3n afIEMEHTOB: cpedHee,
cpeaHeKkBagpaTU4eCKoe OTKITOHEHME, AUCNEPCUs, aCUMMETPUS,
akcuecc, KoadpuumneHT Bapmaummn, KOO PUUNEHT KOppensumu,
YPaBHEHWE PErPECCUM.

* [padmnyeckas obpaboTka:nocTpoeHne rpaddnkoB N3MEHEHUS
coaepXxaHun no BbipaboTkam, npodunam, nnaHoB, KapT U
pa3pe30B B U3ONUHUAX codepXaHum anemeHToB. CTpodaTcs
MOHO3JIEMEHTHbIE U NOSINANIEMEHTHbIE rpadUKK, NNaHbl U KapTbl B
N3ONTMHUAX COOEPXaHNN.

MoOHO3NEeMEHTHbIE — 3TO rpaddnyecKkne AOKYMEHTbI, Ha KOTOPbIX
NoKa3aHO M3MEHEHNE KOHLIEHTpaLUX OHOIo 3fIEMEHTA.

Ha nonnanemMeHTHbIX rpadonyecknx JOKYMeHTax n3obpa)karoTca
reoxXmMmnyeckme rnonst KOMMMNEKCHbIX XapakKTEPUCTUK,
onpeneneHHbIX NVTeM CnoXeHUs. VMHOXEeHnS. oeneHns.



feoxuMmunyeckmnm poH n reoxummyeckaa aHomanus

Neoxnmmnyeckum ¢poH (C , ) — MeCcTHOe cpeagHee coaepKaHme XMMUYECKOro
afieMeHTa B ropHbIX NOpoAdax, noysax, NPUPOLHbIX BoAax, NPU3eMHOU
aTMocdepe n pacTeHUsix 3a npegeriaMmm MeCTOpOXAeHUU N NPOoABNEeHUN
I'IOJ'Ie3HbIX NCKoMaemblX.

COOTBETCTBYET Npeobnagatowmm OTHOCUTENBHO HU3KUM N YCTONYMBLIM
c OEepPXaHAM anemMeHTa B Npobax, 0TobpaHHbIX Ha y4acTkax MapLUpyTOB U
npodunen 3aBeaomMo yaaneHHbIX OT FreOXUMUYECKNX aHOManun.
Onpepensietca kak cpegHee rno 100-250 npobam.

feoxnmmnyeckasa aHoManus — y4acCTOK 3eMHON KOPbI NJTN MOBEPXHOCTMW,
oTrinvawuinncd cyulecTtBeHHo noBbilleéHHbIMU KOHUEeHTPaUuNnAMNU KakKnUX-
NnnMbo 3N1eMEHTOB NN UX COEANHEHMNIN NO CpaBHEHUIO C CbOHOBbIMl/I.

[na BblaeneHns ogMHOYHbIX aHOMarnum anemMeHToB, MMEKLLUX HopMaribHoe
pacnpefeneHne 4actot, MUHMMarNbHO aHoManbHoe coaepxxaHue (C))
onpepenseTcs no cbopmyne

C,=C,+3S,

rae S — BbIOOPOYHLIN cTaHaapT (cpeu,HeKBau,paqueCKoe OTKITOHEHME).
e ONeMeHTbl, KOHLUEHTpauuu KOTopbIX 6fIM3KU K (pOHOBBLIM, 13

nanbHenwen obpaboTkn cneayetT UCKITKYUTL N0 NPUYMHE Marnon
NHJOPMATUBHOCTMW.



[nockumn opeon pacceaHnsa sBewectsa (6) u ero
ceyeHue (a) no npodwunio (8)
(no B.®. Mszakosy, 1984)

1 — pbixrible 06pa3oBaHUS;
2 — TOYKM onpoboBaHus;

3 — BbIX0A4 py4HOro Tena nog
HaHOCaMM;

f(x) — peryndapHasa KOMMOHeHTa
Noss;

0, — Cny4anHas KOMMOHeHTa nons;

C »— NPeaen paccesHus sellecTsa
| (poHOBOE cogepxaHue);
S C_ — MMHMManbLHO aHoMarnbHoe

2 coaepxaHue

LL
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NonnanemeHTHbIEe reOXUMMYecKue nons

[lepBOHa4arnbLHO Ha OCHOBE aHanmaa MmaTtpuubl KO UUMEHTOB
Koppenaunu cnegyet BbiABUTL NMapareHeTn4eckme accoumaumnm afieMeHTOB.
B accouuauuio BKNOYaTCA 9NEeMEHTbI, UMetoLme Mexay cobom
CTaTUCTUYECKN 3HAYNMbIE MOSTOXKUTESNbHbIE CBA3U (KO DULIMEHTBI
kKoppensuum >0).

TnnoMmoppHON Ha3bIBaeTCs NapareHeTu4eckas accounaums, B KOTOPYH
BXOOAT OCHOBHbIE 3fIeMEeHTLI, onpeaensoLlne Buag 0XXnagaemoro
OpyadeHEHMUA.

[TonmManeMeHTHbIe Nons:
- aganTuUBHbIE,
- MyNbTUNSIMKaATUBHbIE.
- OTHOLLUEHUN,
- KO3(PPMLMEHTOB KOppenALNM.

AnpuTuBHbLbIE NOSA — 3TO NOMAA CYMM CcoaepXXaHnn anemMeHToB. Hanpumep,
nosnie cymmol cogepxaHnn Cu+Zn+Pb+Ag+Cd.

MynbTUNNMKaTUBHbIE NOSIA — 3TO NOSA NPOU3BeaeHNN coaepXaHNK
anemeHToB. Hanpumep, none npousBeneHuin cogepxaHum
Cu-Zn-Pb-Ag-Cd.

MeToabl agANTUBHLIX U MYNbTUMNUKATUBHbBIX NOSIEN NPUMEHAIOTCA And
NOBbILUEHNS HAAEXHOCTU OLIEHKM NONU3NIEMEHTHbIX aHoManuin. [ns
NCKITIOHYEHNS NCKaXatoLLLero BIIMAHMNA YPOBHS KOHUEHTpaUUn OTAeNbHbIX
9JSIEMEHTOB U MOBbLILLIEHNA UX NHPOPMATUBHOCTU Mepes BbINONHEHUEM
CNOXeHUs (YMHOXeHUS) LienecoobpasHo Npon3BecTn onepauuto
HOPMMPOBaHUS (OeneHns) coaep>xaHui fIEMEHTOB N0 CPEAHNM 3HAYEHUSM
NUnn No cpegHeKkBagpaTUYECKUM OTKIOHEHUNAM.



NMpumep BbigeneHNAa napareHeTUYECKUX accoumaumm
3fIeMeHTOB NosfiMMeTanfIn4ecKoro MectopoXxaeHusa Ha
OCHOBe MaTpuubl KO3 PLUNEeHTOB Koppensauuu

Cu

Zn

Pb

Ag

Cd

Cr

Ni

Cu

1

Zn

Pb

Cd

Cr

Ni

Co

+ - MONoOXUTenbHbIE
CTaTUCTUYECKN 3HAYUMbIE
KO3(PPULNEHTHI
Koppenauuu;

- - OTpUUaTerbHbIE
CTaTUCTUYECKN 3HAYUMbIE
KO3(pdOULNEHTHI
Koppensauuu.

BbligenatoTcsa aBe accoumaunn:
1) Cu, Zn, Pb, Ag, Cd
(TnomopdHasn);

2) Cr, Ni, Co



[NonnanemMeHTHbIe reOXMMUYeCcKne nons
(npodosmkeHue rnpeobioyuweao crauoa)

* [1pumep * [1pumep
HOPMWUPOBAHHOIO HOPMWUPOBAHHOIO
agaNTMBHOIO MokasaTens MYNBTUMNIUKATUBHOIO
(K.): nokasartens (K ):

Cu. Zn. Pb, Ag C(d. Cu, Zn, Pb, Ag. (Cd.
Ka — Ly Ly Ly Ly i KM — i, i i, i, i
Cu Zn Pb Ag C(Cd Cu Zn Pb Ag Cd



ﬂepBMqule MOHOJJIEMEHTHbIE OpPeOoJibl

MecTopoxaeHus KaHumaHcyp (CeB. TagxukucraH)
(CnpaBo4HuK..., 1990)
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1- pyOHble Tena; 2 — nepBuYHbIe Opeoribl; 3 — NOMs NOBbILWEHHbIX
KOHUEHTpauun; 4 - CKBaXX1HbI



BbisiBneHne 30HanbHOCTU NepBUYHbIX OPEOosioB

« 30HanNbLHOCTbL NMNEPBUYHbLIX OPEOSOB YCTaHaBNMBAETCA NMyTEM NOCTPOEHUS
rpadonKoB nokasaTtenen reoxmmmn4eckon 3oHasribHOCTU, KO3 PULMEHTOB
30HaNbLHOCTU, KOIMIPULIMEHTOB KOPPENSALNN.

MokasaTtensb r/x 3oHanbHocTH (/1)) - OTHOLIEHNE OQHOMO HOPMMPOBAHHOTO
aNnemMeHTa-nHamnKaTopa K CyMMe HOPMMPOBAHHbIX COAEPXKaHUN BCEX OPYIuUX
9NEMEHTOB-NHONKATOPOB.

Mpumep (1) Ans MeCTOPOXEeHMs KaHumaHcyp
7 Ba,/ Ba
" As,/ As+ Ag,| Ag+Pb./ Pb+Zn, | Zn+ Mo,/ Mo+ Co,/ Co+ Bi, | Bi

KoadpcpuumeHT 3oHanbHOCTH (K ) — OTHOLLEHWE CYMM coepkaHuid rpynn
9NeMeHTOB-NHONKATOPOB, 3aHNMaoLLMX MNONSPHOE MOSIoOXeHWe B paay r/x
30HarbHOCTMW.

Mpumep (K) ans mectopoxaeHust KaHnmaHcyp

Bai/§+ASi/E+Agi/A—g

K, = —
" Mo,/ Mo+ Co,/Co+Cu,/Cu+ Bi,/ Bi




AAONTUBHbIE Opeonbl 3NIeMeHTOB-MHAUKaTOPOB

opyAeHeHUus B pa3pese
(no C.B. 'puz2opsiHy)

en—

Pb+Ag+As+Sb ‘o Cu+Bi+Be+W

wll

Vo =TI} 3

1 — pyaHble Tena; 2 — y4acTkM YMepPEeHHbIX 3Ha4eHNn aganTUBHOIO
nokasaTens; 3 — y4acTKu BbICOKMX 3HAaYEHUN agaAnTUBHOIO
nokasarens




UHTepnpeTauusa pe3ynsTaToB U reosnoro-
3KOHOMMYECKas OLeHKa BbIABJIEHHbIX aHOMaNunu

BbisBNeHHbIe B pe3ynbrate CTaTUCTUYECKNX 1 rpaduryecknx 06o0LLeHnn
MOHO- 1 MONU3NEMEHTHbIE aHOManNMN OOMKHbI MONY4YMUTb reonorn4yeckoe,
reHeTUYEeCKOe N reoxmmMmmyeckoe obbsacHeHne.

CneayeT ycTaHoBUTb pAabl 30HANbHOCTU 3fIEMEHTOB-UHANKATOPOB,
HaapyAHbIe, OKONOPYAHbIE N NOAPYAHbLIE OPEOSbl paccesiHns. Ha aton
OCHOBE MOXET ObITb OLEeHEH YPOBEHb 3PO3MOHHOIO Cpesa U
BO3MOXXHOCTb OOHapyXeHUs pyaHbIX Tesn Ha rnybuHe.

Bce aHOManum gosmxHbl ObITb pPaHXNPOBaHbI MO CTENEHU
NnepcnekKTMBHOCTN N HAOEXHOCTMW. Hanbonee BbICOKYIO OLI€HKY OOJ1XKHbI
NnostyvnTb njiowagHblie nojfinarnemMeHTHble aHoMalrimn, MMerowne BbICOKYHO
MHTEHCNBHOCTb N KOHTPACTHOCTb.

[ eonoro-askoHoMn4eckasl oueHka NnepCrnekKTnBHbIX aHoManuu BegeTcs Ha
OCHOBe€ rnoac4eTa rnporHo3Hblie pecypcosB.

Ha nepcnekTuBHbIX aHOManuax NPou3BOANTCS CryLLieHNe CEeTU
onpoboBaHus, opraHn3yeTcsl BCKPbITUE FOPHbIMU BblpaboTkamu
CKBa)KMHaMM.



3.1.3.2. Jlutoxmmmnyeckmm metoaq no
BTOPUYHbLIM OpeosiaM paccesaHuUs
(MeTannomeTpunyeckasi CbeMkKa)

CyLLHOCTb METOAA 3aKNYaETCS B BbISIBIEHUN U OLIEHKE OPEO0SIOB NOBbLILLEHHbIX
KOHLEHTpaunn 3aneMeHTOB-MHOMKATOPOB U NX CAYTHUKOB B 3f1t0BUANbHbIX U
aMoBUanbHO-AENOBUNANBHbBIX OTAIOXEHMNAX NYTEM UX CUCTEMATUYECKOIo
onpoboBaHuA.

YcnoBusa npumeHeHusa. Meton adodpeKkTUBEH NULLb MPU MOLLHOCTU PbIXIbIX
AanbHENPUHOCUMBIX MOKPOBHbIX OTNOXEHNN MOLLHOCTbLIO He 6onee 10 m.

[o noctaHoBKkM paboT criegyeT NPOM3BECTM paioHUPOBaHME TEPPUTOPUM MO
naHAaWwadTHO-reOXUMUYECKMUM, FeONOrMYEeCKNM, NOYBEHHBIM U APYrMM YCIOBUSIM.

CeTb onpoboBaHus onpeaensaeTca macwitabom nccnegosanusa. OtTéop npod obbIYHO
OCYLLIECTBNSAETCA CAMOCTOATENBHLIMU MapPLLPYTHBIMW rPynnamMmu.

[Mpn cpengHe- 1 KpynHOMAacLUTabHbIX MOMCKax MapLUpyThl MPOKaabiBaloTCA C Y4ETOM
Xxapaktepa penbedbl: NPenMyLLIeCTBEHHO cybnapannenbHO TONOropU3oHTarsIM.

[Mpun getanbHbIX nccnegoBaHmax macwtada 1:100000 mn kpynHee otbop npob

NPOun3BOANTCS MO NPOUNAM, KOTOPbIE OPUEHTUPYIOTCSA BKPECT NPOCTUPaHUS
OCHOBHbIX reonorm4ecknx CTpykTyp.

« Cetb 0THOpa Npob, Kak NpaBuUNO, HEpaBHOMEPHAas: pacCTOSAHUE MeEXOYy MapLlpyTamMu
1 npocpunamm B 5-10 pas bonbLue, Yem pacctosiHue mexay npobamu. 3T1o
0bycnoBneHo NPOCTPaHCTBEHHOW aHN30TPOMUEN reoNIorMYECKUX CTPYKTYP 1
reOXMMNYECKUX MOMeNn, 3akmovaroLLencs B TOM, YTO U3BMEHUYNBOCTb MO NPOCTUPAHUIO
MEHbLUE N3MEHYNBOCTU BKPECT NMPOCTUPAHUS



[MnoTHOCTb ceTn onpo6oBaHMsA BTOPUYHbLIX OPEOonoB

paccesiHuA
MacwTab PaccTtosaHue PaccTtosaHue Yncno npob Ha
Mexay MeXxay ToYKamu 1 KM?
npodounammn, m | npobooTdbopa, M
1:200000 2000 200 2-5
1:100000 1000 100 10-20
1:50000 500 o0 40
1:25000 250 40-50 80-100
1:10000 100 20-25 400-500
1:5000 o0 10-20 1000-2000
1:2000 25 10 4000




OT60p nNpob n noneBaa AOKyMeHTauus

OT1060p Npob npon3BoanUTCA U3 NPEACTaBUTENBHOMO rOPU30OHTa PbIXIbIX
OTIOXXEHNIN, KOTOPbLIN A0MMKEH BbITb NpeaBapuUTENbHO YCTAHOBIEH AN PermMoHa
OMbITHO-MeToAnYeCcKMMmM pabotamu. [nydnHa otdopa npob:

— Ha TeppuUTopuax pasBnTuUs apuaHoro knumara (NyCcTblHK, NOMAYNYCTbIHN) —
0,1-0,2 m;

— B NECHbIX U TOPHO-TaeXHbIX panoHax — 0,2-1,5 wm;

— ONSa TeppUTOPUN C ryMmmaHbIM KnmmMmaTtom (Tponukn, cybTponukn) — 3-5 n bonee
M.

B 3aBncMMOCTM OT rnMyOunHbI 3aneraHusi NpeacTaBUTENbHOIO roOpu3oHTa OTOopP
Npo0b ocyllecTBAAeTCs N3 KonyLwen Unmnm Menkux CKBaXKmH, NPONOEHHbIX
Py4YHbIMUK Bypamu unun nerkumm 6ypoBbIMMU YCTaHOBKaMK LLHEKOBOIO MIN
KOSToHKoBOro 6ypeHus. C rnybuHbl oo 25-40 cm otbop npob Begetcs ¢
NOMOLLIbIO NonaTthl UMK Kansbl-MOTbITN.

B npoby otbupaeTca menkas necyaHo-rnmHucTasa dpakums antoBuanbHo-
OentoBUanbHbIX OTNIOXKEHUN, HAXOAALWMXCA HUXKE MOYBEHHO-PACTUTENBHOIO
cnod. Macca npo6 okono 200 r. [Npoba BMecTe ¢ 3TUKETKOW NOMELLAETCA B
3apaHee NPOHYMEPOBAHHbLIE MELLIOYKM C 3aBA3KaAMM.

OT160p Npob obsiIzaTenbHO CONPOBOXAAETCA NOMEBON JOKYMEHTaLMEN,
BKIIOHaloLLLEN (buKcaLuo NYHKTa OTOOpa Ha KapTe 1 B NONIEBOM XypHane. B
XXypHarne ykasblBaeTcHa UCMOSTHUTENb, AaTta, HoMep npodunsa (MapwpyTa), Homepa
npo6; BegeTca abpuc, B KOTOPOM OTpaXKaroTCsl pe3ynbTaThl Fe0Norm4ecknx u
reomopdoniornyecknx HabnogeHun, ceeaeHust o penbede, xapakrepe
PacCTUTENBHOCTN, TUME OTINOXEHUN, MECTHLIE OPUEHTUPLI, CTapble ropHblEe
BblpaboTkn, pyaHble cBanbl U T.0.

[MponaeHHble MapLUPYThl B TOT K€ AeHb AO0MKHbI OblTb BbIHECEHbI HA CBOOHYIO



ObpaboTka npob

MNonesasi nuToxumuyeckas
npoba 8 metouke
{macca 200r)

\

Uanuwku npobei 1
KpynHas opakuus
8 oTBan

3

3anuch

MexaHu4eckoe
uctupatue go 0,1 MM

ATOMHO-abcopBumoHHbIM
aHanu3a va Hg

F&é

nabopaTopHbiii
i >KypHan
Mpoceusanue
yepes cuto 0,571,0 mm
* Bosspar
NaBoparopHas npoba MeLoYKa
8 BymarkHon Kancyne |
(macca 50r) ‘
|  BymaxHas
Kancyna
—>| Onpepenenne
MarHUTHOU
BOCMPUUMHNBOCTH
CnekTpanbHO-4uc-
Npoba Thle 3NeKTPOAab!
Ha aHanu3

Mpoune aHanu3sl
(a Au,Uw ap.)

OcHOBHOM cneKTpantHbii
aHanu3 MeToaoMm
NPOCHINKM

Mpoba 8 apxus

Cxema o6paboTKm m
aHanusa
FINTOXUMUNYECKUX NPOO

OkoH4YameribHas macca rpobabi
OOJT)XKHa cocmaersisimbe OKOJ10
25 2 (unu 100 2 ons npob
HaripasrsieMbix Ha
oripeoerieHue cooepxxaHul
3o0/10ma).

Nocne o6paboTkun Kaxxaoun
Nnpoobl BCce MeXaHN3Mbl U
obopyaoBaHue OOIMKHbI
TWaTenbHO oynwaTbCcA!



Pazmep wyacTora

eCTpedaemMocTH 4acTul
KOHUEHT pauMA XMMUYECKOro anemMeHTa
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Opeon
NACCEAHKA

OCHOBHOM nocTynar NOWCKOBOM e CKMMAM W MUHEPANOr K.

Konu4ecTso, pasmen 4acTiy M KOHUEHTPEUM A PYAHOM KOMMNOHEHTE B PbIXNbIX OTNOMKEHM AX
YMEHBWAKOTCA NO MEPE YA SNEHM A OT PYAHBIX TEN WM NEPBMYHBIX OPEON0E PACCE AHMA.

B. Knayd, 2010



AHanus npob

* [1pn pernoHanbHbIX reosIOrOCbEMOYHBLIX paboTax
obsi3aTeNnbHOMY onpeaeneHnio B Npobax crnekTpasrbHbIM
METOAOM (MEeTO40M NPOCHINKK) noasiexar creayrLwme
XUMWNYECKNE ANEMEHTHI (B MOpsiaKe Bo3pacTaHUA UX aTOMHbIX
HomepoB): Be, B, P, Ti, V, Cr, Mn, Co, Ni, Cu, Zn, As, Sr, Zr,
Nb, Mo, Ag, Sn, Sb, Ba, La, W, Pb, Bi. Kpome Toro, ocobo
AormKeHa bbITb pacCcMOTPEHa LenecoodbpasHoCTb
NnpuMeHeHua cneunanbHbIX MeToauk aHanmaa Ha F, Au, Hg, U,
Li, Rb, Cs, K, Na n gp. anemMeHThlI.

 [lepevyeHb anemMeHTOB Ha CTaanKn NMOUCKOBbLIX paboT cnenyet
YTOYHUTb C YYETOM UMEILLIMXCS re€ONOrnM4YeCcKmUX AaHHbIX U
MUHepareHn4eckmx ocobeHHocTen TeppuTopun.

- B npo6ax, NOoKa3aBLUNX aHOMaJiIbHO BbICOKHUE COAEPKaHNA
ANIEMEHTOB-MHOUKATOPOB, AO0JTKHbI ObITb onpeaerieHbl
cogepxaHnAd peakmx n pacCeAHHbIX 3N1EeMEHTOB, ABJTAOLLUNXCA
CNYTHNKaMWN 3TNX 3NNEMEHTOB.



O06006LeHne nHchopmauum

ObobLuieHne nHpopmaLuum BeaeTca CTaTUCTUYECKUMU U
rpadomnyecknMmm metogamm, aHanorm4Ho obpadboTke AaHHbIX
reoXMMn4eCcKmMX NOUCKOB MO NEPBUYHBIM Opeonam
paccesHuns.

[1na onpeneneHna oHOBLIX coaepKaHUN COCTaBMNAITCH
KapTbl-pa3HOCKN MO KaXXOOMY 3fIEMEHTY, Ha KOTOPbIX
NoKasbIBalOTCA NMYHKTbl ONpoboBaHus, cogepXaHug
9NIEMEHTOB U UX U30KOHLIEHTPATbI. DTN KapTbl MO3BOMSOT
TaKke onpeaennutb cteneHb MHPOPMaTUBHOCTU ANIEMEHTA.

MoHo3nemMeHTHble KapTbl M30bpaxatoTcs Ha
reonorn4eckom ocHoBe. AHOMannM Ha HUX NokasblBalOTCS
LUTPUXOBKOW MNWU LIBETOBOW PacKpacKoMW.

LLInpoko npMeHseTca NOCTPOEHNE MOSNMANEMEHTHbIX KapT
(agaNTUBHbIX, MYNBTUMINKATUBHBIX U T.1.).

[Mpeobnapatowmmm rpaddnyeckumMmm JOKYMEHTaMM
ABNAKTCA KapTbl U NNaHbl B U30MNUHUSAX, a Takke rpaduku
reOXMMNYECKNX XapaKkTEPUCTUK MO OTAENbHbIM NPODUMISAM.



WHTepnpeTauus pe3ynbTaTtoB JIMTOXMMUYECKNX
NOUCKOB MO BTOPUYHbLIM OpeofiamM paccesiHUs

MHTepHpeTaLI,I/IFl pe3yrbratoB BeaeTcAd aHarlorm4Ho Nnonckam no nepBnyHbIM
opeoiiaM paccedHnd C y4eToM reoriorm4eCckux, FGOC*)VI3VI‘-IGCKVIX, d3POKOCMNYECKHNX,
MUNUHEepPareHN4YeCKnx, reHeTN4eCKnNxX mn ap. OCODEHHOCTEWN.

OpHako crneayeT y4uTbiBaTb 0COOEHHOCTM (hOPMMPOBaAHNSA BTOPUYHbIX OPEOSIOB:
naHgwadTHble, KNMMaTU4eckmue yCrnoBus, MOLLIHOCTb PbIXTbIX OTIIOXXEHUN,
CMeLLEHNe OpPeOorioB MO CKIOHY, BO3MOXXHOCTb 06pa3oBaHNs NOXKHbIX aHOManmn u
T.N.

Bce aHoManun gomkHbl ObITb paHXMpoBaHbl MO CTEMEHN NEPCNEKTUBHOCTU U
HageXxHoCTU. Hanbonee BbICOKYHO OLIEHKY AOMMKHbI NOMY4YUTb MioLllagHble
NONMaNeMeHTHbIe aHOManun, UMeKLMe BbICOKYH MHTEHCUBHOCTb U
KOHTPaCTHOCTb.

[eonoro-akoHoMmM4yeckasa oLieHKa NepCrneKkTnBHbIX aHoOManuMn BedeTcd Ha OCHOBE
noacyeTa NpPporHo3Hble pecypCoB.

Ha nepcnekTuBHbIX aHOMannax NPOU3BOANTCS CryLLeHne CeTn onpoboBaHms,
OpraHM3yeTcsl BCKPbITUE FOPHLIMU BbIpaboTKaMu 1 CKBaXKMHaAMM C NOCIeAyoLUM
X OeTanbHOW OOKYMEHTaumMen n onpoboBaHnEM.



3.1.3.3. JluTtoxumuyeckmmn meton

No BTOPUYHbLIM NOTOKaM paccesiHua (meton

AOHHbIX OCaAKoB)

CyLI.I,HOCTb MeToAa 3aKJ/iio4aeTCAd B BblABIIEHNN U OLLEHKE OPEOS1OB
NOBbILLUEHHbLIX KOHLI,eHTpaLI,VIﬁ ANNEMEHTOB-MHONKATOPOB U UX CIMYTHNKOB
B NMposrtoBunarbHO-arJ1iloBNasribHbIX OTIIOXKEHUAX MYTEM UX
cncremMatTn4eckoro OI'IpO6OBaHI/IFI.

[loTOoKM paccesiHns BPEMEHHbIX Y MOCTOAHHbLIX BOAOTOKOB MOTYT
paccMaTpuBaTbCs Kak BHELLHWE 30Hbl BTOPUYHbBIX OpeosioB. [oaTomy
OAHHbIA MeTo, YacTo OObEeANHSIIOT C BbIlLE PACCMOTPEHHbBIM U
Ha3bIBalOT «JINTOXMMUYECKNIA METOA NO BTOPMYHbLIM Opeonam u
NMOTOKaM paccesiHMs».

MeToa NnpuMeHsIeTCA Ha CTaaumn perMoHanbHbIX paboT B KOMMNIIEKce ¢
reonorn4eckumMm n reoPunsn4eckumm CbemMmKkamm; No3BoNsAeT 6bICTPO
NONYy4YnTb FTEOXUMNYECKY0 N MUHEPAreHNYECKYHO XapaKTePUCTUKY
GonbLLUNX TEPPUTOPUIN N BbIAENUTL NEPCNEKTMBHbIE Ans bonee
AeTanbHbIX UCCNeAoBaHMN NoLwaau.

YcnoBusi NpuMeHeHusi: paBHOMEPHOEe pa3BuUTUE Ha nnoLwiaan
BPEMEHHbIX N NOCTOSIHHbLIX BOJOTOKOB, 00ecne4YmBatoLLmx
BO3MOXHOCTb C0O30aTb PaBHOMEPHYIO CETb ONPOOOBaHNA..



CeTb onpoboBaHus

CeTb onpoboBaHus onpegenseTca macutadbom nccnegosaHusi. MapLipyTbl
HayMHalTCs N 3akaH4ymBatoTca B 100 M BblLLE U HUXKE YCTLEB PEK C
OTOOPOM B KOHEYHbIX TOYKax ABYX Npob Ha pacctosaHum 20-30 m.

I Cxema otbopa npobO
N Npuv JIMTOXUMNYECKOUN
. CbeéMKe NOo NOTOKam
1 paccesHusA
i 1 — peku n nx nopsaaoxk;
2 — NYHKTbI oTbopa Npob
b S (a —pagoBbIX, 6 — ABOWHbIX);
3 — MaructpanbHas peka




MnoTHOCTbL ONPOOOBaHNA NMUTOXUMUYECKUX NMOTOKOB

paccesiHuA

MacluTtab CpenoHee PaccTtosiHne Yncno npob Ha

paccTosiHMe | Mexay ToYKamu 1 KM?

Mexay npobooTbopa no
onpobyemMbiMu pycny, Km

pycnamMmu, kv
1:200000 2 0,90 1
1:100000 1 0,25 4
1:50000 0,5-0,7 0,05-0,25 8




OT60p, 06paboTka, aHanu3 npood, noneBasn
AOKYMeHTauusa

B npoby otbmnpaetca nnucto-rmmHuUcTasa unu necHaHncTas dppaxkums
anntoBmanbHbIX (MPostoBManbHbIX) OTNOXEHU C NOBEPXHOCTN NNUOO
c rmyouHbl oo 60 cm 1 bonee B Cyxon YacTu pycrna BPEMEHHOIO UNu
NOCTOSIHHOrO BOAOTOKA, NMBO ¢ ero AHa (aHanormyHo onpoboBaHuUIo
BTOPUYHbIX OPEOSIOB).

LLInpokne 3abono4veHHble AoNMHbI ONpobyoTCcAa ABYMS
napannenbHbIMKU MapLUpyTaMmmn no 6optam ¢ onpoboBaHMEM
GOKOBbIX MPUTOKOB U N KOHYCOB BbIHOCA.

OT100p Npob conpoBoXxgaeTcst NoIeBON JOKYMEHTALUNEN C
domkcaunen NyHKTOB OTOOpa Ha KapTe 1 ONMcCaHUEM B NOSIEBOM
XXypHane (aHanorn4Ho AoKyMeHTaumm npm onpoboBaHUM BTOPUYHbBIX
Opeornos).

ObpaboTka Npob 1 nx aHanus, BKr4Yas nepeyvyeHb 31eMEHTOB,
BEOYTCS N0 METOAUKE, MPUHATON MPU NoncKax no BTOPUYHLIM
opeonam.



O6o6buweHue nHhopmaumm n HTepnpeTauus
pe3yrnbTaToB NOUCKOB MO NOTOKaM paccesHUs

Obo0bLeHne HdopMaLUnK Takke BeAeTCsl CTaTUCTUYECKUMUN U
rpadou4eCcCKMMmM METOO4AMM.

PesynksraTtbl uccrnenoBaHnst Npob n3odpakatoTcs Ha reosiorM4eckou
OCHOBE B BUE KapT, HAa KOTOPbIX MOTOK pacCesHUSA KaXKaoro ariemMeHTa
(MM KOMNJIEKCHOro nokasaTernd) nsobpaxaetcs B BUAE NMHUN,
napannesibHbIX ocn ornpoboBaHHOro pycna. AnMHa NnMH1UM CoOoTBETCTBYET
NPOTSXKEHHOCTU NOTOKa paccesaHnda. Coagep)kaHus arieMeHToB
(KONMYECTBEHHbIE XapaKTEPMUCTUKN KOMMITEKCHbIX NoKa3aTesien)
0003HayaTCAa IMHUAMN PasNUYHOW TOSLMHBI (AHANOrMYHO NOCTPOEHUIO
FNIEHTOYHbIX LUTIMXOBbIX KapT).

o oTAenbHbIM BOAOTOKAM MOTYT ObITb NOCTPOEHbI rpaduku N3MeHEeHNS
reoXMMMYECKMX NnokasaTenen.

BO3MOXXHOCTW NOCTPOEHUSA KapT B U3ONUHUAX OrpaHUYEHHbI, T.K.
annoBuanbHO-NPOIoBUAarbHble OTIIOXKEHUS HE UMEIOT CIMMOLLIHOIO
nroLjagHoro pasBuUTUS.



JIluToxnmmyeckasa Kkapta NOTOKOB paccessHUs

(no I''. XopuHry, N.®. BposyyKy)
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1 — ranevyHuKku;

2 — PUONUTHI;

3 — aHae3unTbl;

4 — necyYaHuKu;

S — FPaHUTHI;

6 — pa3nombl;

7 - 10 — noToKM
paccesiHuA:

/—Ag, 8- 8n,

9-Pb, 10 - Zn;

11 - n3BecTHbIE

MECTOPOXOEHUS
Sn



[loCTOMHCTBA U HeAOCTaTKU LLITUXOBOIo U
FINTOreOXuMMN4YeCcKoro Metoga noMCKoOB NO BTOPUYHbIM

opeosyiaM U NOTOKaM paccCeAaAHUuxA

* LlnnxoBon metopn,

NuToreoxmmMmmnyeckmn meTon,

[locTouHCcTBA HepoctaTtku
.Bblcokasa Hagex- 1.KoMNoOHeHTbI
HOCTb UCXOOHOM MUHUCTON,

Npoobbl.

. Bbicokas uyB-
CTBUTENBLHOCTb

.YCTaHaBnMBarTCS
MUHEpanbHble
bopMbl HaxoXaeHUs,
(BO3MOXHOCTb
YCTaHOBWUTb FrEHE3NC
opyAeHeHns).

. YCTaHaBn1BaloTCS
bonee ganbHue
Opeorbl pacceaHus
MO CPaBHEHWUIO C
nMTOreoxXmumMmmn4e-
CKUMMW.

D)

Q)

TOHKO3EpPHUCTOU N
nerkown ppakuum He
yrnaesnuBarTCS.

. dusnyeckn n
MeXaHU4ecKku
HeyCTONYMBbIE
MUHeparbl Wnxamm
He yrnaBnuBaloTCA.

.KauecTBO NpomMbIBKMK
3aBUCUT OT
KBanmdumkaumm
pabouyero.

.BblcOKag CTOMMOCTb.

[locTonHCcTBA

HepocTtaTtku

DY

.Manas macca npo0,

bonee rycras cetb
HabnaeHUI.

.Onpepensetcs

DonbLUOe KONMM4yecTBO
3reMeHTOB.

.OnpegenatoTcd

3JIEMEHTbI, Haxoas-
LLIMeCH B coCcTaBe
[MUHUCTON U TOHKO-
3epHUCTON bpaKL W,
B YCTONYMBOW U He-
yCTONYMBOWU (popmax.

.HeBblicokas

CTOUMOCTb.

1. He BbIsiBnsaoTCS
NeTpOreHHble
afleMeHTbI (MMetroLLne
BbICOKME KNapKn).

2. CNOXXHOCTb
MHTEepnpeTaunm Npu
OTCYTCTBUU UHOP-
Maumn o MUHeparb-
HbIX doopMax
HaxXOXAEHUS.

3.Bo3moxHO obpa-
30BaHMNE NTOXKHbIX
aHomanuin, obyc-
NOBIEHHbIX NPMMO-
BEPXHOCTHbLIMMU /X
BGapbepamu.




3.1.3.4. T'mapoxumMmmn4yeckmm meton nouCKoB

MeTon ocHOBaH Ha BbISIBNEHUWX B MPUPOAHbLIX BOJax OPEOoB
NOBbILUEHHbIX KOHLEHTPaLUUA 31EMEHTOB-UHANKATOPOB, XOPOLLO
mMurpupyroLwmnx B sogHou cpege: Cu, Zn, Pb, Ni, Co, Mo, As, Sb, U,
Ra; wenoyHbix anemeHToB (Li, Na, K, Rb, Cs); weno4yHo3eMernbHbIX
anemeHToB (Mg, Ca, Sr, Ba); J, Br.

Hanbonee GnaronpmaTHbIMKU OObeKkTamMm Anst NMOUCKOB
MMOPOXUMNUYECKUM METO/ ABMSIKOTCSH MECTOPOXOEHNUA MUHEPATIbHbIX
conen, MMHeparnbHbIX MCTOYHUKOB, MPOMBbILLSIEHHbIX NO0-OPOMHbIX
BO, MECTOPOXAEHMIN BopaToB.

Cpeau pyaHbIX MECTOPOXAEHUN Hanbonee 6raronpUATHLIMU
oObeKkTamMn NOUCKOB ABMAKTCS CyNbuaHblie (KonvyegaHHo-
nonMMeTaninyeckne, MegHo-KonvyegaHHble), a Takke
MECTOPOXAEHUS YPaHOBbLIX pyA.



[MnoTHOCTbL ceTn onpoboBaHUA NPUPOAHLIX BOA

npu NMApoxXmMmny4eCKnX noncCKax

MaciuTab Yucno nyHKTOB HabnogeHna B 3aBUCMMOCTU OT
CINOXXHOCTM reofnorM4yeckoro CTPoeHNs 1 naHgwagTHo-
reOXMMMN4YECKMX YCINOBUIA

NpoCTbIEe cpegHue CNOXHble
1:200000 0,1 0,15 0,2-04
1:50000 1,1 1,7 1,5-2,0
1:25000 2,3 3,4 4-5
1:10000

OnpobyoTcsa BCe BOAOMNYHKTbI MPU PacCTOSHUM MeXAy
HUMK He Bonee 100 M. Ecnn aTo ycnosme BbINOMHUTL
HEBO3MOXHO, MOUCKN B JaHHOM MacluTabe npoBoanUTbLCA

He MoryT




MeToauka onpo6oBaHUA NPU rMAPOXNMMUNYECKNX
nonckax

* [INnoTHOCTb ceTn HabnaeHns 3aBMcUT OT MacluTaba nccnegoBaHuUn
N HaNM4YmMsa BOAHbIX NCTOYHUKOB.

« OT16op Npob ocyLwecTBNAETCS N3 POAHUKOB, KITOYEW, KONOALEB,
MarnbIX PeK, CKBaXXWH, NOPHbIX BbIPabOTOK.

* OnpoboBaHne conpoBOXAAETCH MONIEBON AOKYMEHTaLUVeN,
BKITHOYaAIOLLIEN MPUBSA3KY U dOUKCaLUIO BOOHOIO UCTOYHMKA Ha
Tonorpadnyeckon Kapte, a Takke onmcaHme noreBon KHUXKKE
obbekTa nsydeHusa. OTMmevaeTcs: TN NCTOYHUKA, BpeMS oTbopa,
domanyeckume ceomcTea Bodbl (TeMrneparypa, UBET, 3anax, Hanu4yme
CMOHTaHHbIX ra3oB), 4edUT, MMHepanbHble HOBOOOpa3oBaHUS
(TpaBepTUHbI, OXpbI, rPsA3u 1 T.n.). ObssaTensHO OTMeYaeTcs
reonorunyeckas u reomopgonormnyeckas no3numsa UCTOUHMKA.

« OT0OOp NPod Npon3BOoAUTCA B TLLATENBHO NPOMbITbIE U ABaXObl
CMOJSIOCHYTbIE CTEKNSIHHbLIE UMK NflacTMaccoBble OyThINkn. O6bem
Npo6 3aBUCUT OT BENMMYNHBI OXXNMOAEMOrO CyXoro octaTka U BUOOB
aHanun3a n moxert coctasndatb 0,4-1.0 n.



AHanus npob

Ha kaxxgom BogonyHkTe onpegenatotca: pH, SO 4 CYMMa MeTannos,
HCO,, Fe s O,, Cl, H,Sn CO,,.

[Tpobebl, B KOTOpLIX OyayT onpeaensateca Cu, Zn, Pb, Ni, Co, U, Ra,
nocre onpenenexHna pH HenocpeLCTBEHHO B Nosie NOAKUCIIAOT CONAHOMN
(1:1) KucnoToun, NpoBePEHHON Ha be3MeTanbHOCTb, N3 pacyeTa 3 MI1 Ha
1 n Boabl. [1poObl Ha onpenenenne Ag 1 Hg, a Takke anga nony4vyeHus
CYXOro octatka aHanornmyHbiM obpasom nogkucrnsaT cepHou (1:1)
KNCIOTOMW.

B nabopaTtopHbIX yCroBMUAX MPOBOAUTCA OOLLMA XMUMNYECKNN aHann3
BoAbl (CaO, MgO, Na, O, K,0; HCO,, SO,, NO,, NO), onpefensiercs
obwaa MmrmHepanusauma Boabl; KOHUEHTpaTkl Npob (Cyxon oCcTaTok)
aHann3npyrT NPUBIIMKEHHO-KONNYECTBEHHbIM CNEKTPasibHbIM METOLAOM.

[nsa onpegeneHns cogep)xaHnin KOMNOHEHTOB B BOAE NPUMEHAIOTCS
pa3Hoobpa3Hble MEeTOAbl aHann3a: cooCaXaeHUsa B NPUCYTCTBUN
pa3fnn4YHbIX peareHToB, MeTod copbunn Ha akTUBMPOBAHHOM YrTe,
NOHHO-O0OMEHHbIX CMOMax 1 Ap. CMeLlaHHbIX OPraHOMUHEpPanbHbIX
copbeHTax-komnnekcoobpasoBaTensix.



O06006LeHne nHchopmauum

O606LeHne nHhopmMmaunm BegeTca cTaTUCTUYECKUMU N rpadonyeckumMmm
MeToAamMun, aHanorm4Ho obpaboTke AaHHbIX FEOXUMUYECKMX MOUCKOB MO
NepBUYHbLIM Opeonam paccesaHus.

[ns onpeaenenns oHOBLIX COAepPKaHUM COCTaBMNATCA KapTbl-pa3HOCKU MO
Ka)KOOMY 3NEMEHTY, Ha KOTOPbIX MOKa3bIBAKTCA MYHKTblI ONPOOOBaHMs,
COAEPXKaHUNSA 3MEMEHTOB U UX U3OKOHLIEHTPATbI. OTW KapTbl MO3BOMSOT TaKKe
onpenennuTb cTeneHb NHAPOPMATUBHOCTU ANIEMEHTA.

MoHO3rneMeHTHble KapTbl N306paxatoTcs Ha reosiorMyecKkom
(rmoporeonornyeckomn) ocHose. AHOMaNMM Ha HUX NOKa3bIBaKOTCS LLUTPUXOBKOW
NN UBETOBOM packpackon. CTpoAaTca KapTbl 06WeN MUHEpPanu3aumu,
MaKpPOKOMMOHEHTOB U Ap. XapakTepUCTUK BOA.

LLInpOoKO NpMMeHSETCS MOCTPOEHNE NONMNINEMEHTHbIX KapT (aaauTUBHBIX,
MYMbTUMANKATUBHbIX, OTHOLUEHUI U T.M.).

[Mpeobnagatowmmmn rpadon4ecKMMmn oOKyMeHTaMn SIBASKOTCS KapTbl U MnaHbl B
N3ONUHUSAX, a TaKKe rpadoukm reoOXMMmNMYeCcKNX XxapakTePUCTUK NO OTAENbHbIM
npodunsm.

* *

Pa3HOBUOHOCTbIO MapoxmmMmn4eckoro metoaa rnonckoB MOXXHO CHMUTATb NMOYBEHHO-

rMOPOXUMUYECKUA METO/, 3aKMoYatloLMIACA B aHanmM3e BOAHbIX BbITSXXEK NOYB.



UHTepnpeTauusa pe3ynbTaToB
rmapoxXmmMmmnyeckux NnoMCcKoB

OTnuyaeTcs NOBbILUEHHOWN CMOXHOCTbIO, 00YCNOBNEHHOW HEOOXOANMOCTbIO y4yeTa
OONbLLIOro KONMYyecTBa NPU3HakoB: naHawadTHO-reOXMMNUYECKne yCcnoBus,
rmaporeonornyeckne ocobeHHoOCTn TeppuTopun (BOAOHOCHbLIE N BOAOYMNOPHbIE
CBWUTbI, FOPU3OHTbI, KOMMIEKCHI), IMTOFrEOXMMMYECKME OCODEHHOCTU pa3pesa,
MUHEepanu3aumsa 1 XMMUYecKuUin cocTaB BOA, MUTPaLIMOHHAas CMOCOOHOCTb
9rNeMEHTOB, CE30HHOCTb MHTEHCUBHOCTW BOAHOW MUrpaLMn U KOHLEHTpaLuun
KOMMOHEHTOB 1 Ap.

[lpn OKOHTYpMBaHMM aHOManM HeOoOXOAMMO y4NTbIBATL HANpaBieHNe CToka
NOA3EeMHbIX M MOBEPXHOCTHbIX BOA, 30HAINbHOCTb pacrnpeaeneHns afeMeHToB-
MHANKATOPOB, NX accoumaLnm, 3aBUCUMOCTb OT CTEMEHU OKUCIIEHUS NOrpebeHHbIX
PYAHbIX TEN 1 Ap..

Bce aHomanum gOmKkHbl ObiTb paHXMPOBaHbI MO CTENEHN NEPCNEKTUBHOCTM U
HagexHocTn. Hanbonee BbICOKYHO OLIEHKY AOMKHbI MOMYYMTb MAoLWaaHbie
MONMaNeMeHTHbIE aHOManun, MMeLLME BbICOKY MHTEHCUBHOCTb U
KOHTPACTHOCTb.

[[eonoro-akoHoMM4yeckKas oLieHKa NepCneKkTnBHbIX aHoManun BedeTcsl Ha OCHOBE
noacyeTa NPorHo3Hble pecypCcoB.

Ha nepcnekTuBHbIX aHOMasIMSX NPOM3BOANUTCA NX OCMOTP U BCKPbITUE FTOPHbLIMU
BblpaboTkamMn U CKBaXXKMHaMK C nocneayowen getanbHOM JOKYMEHTaALMEN U
onpoboBaHneM. Ha oCHOBE 3TUX AaHHbIX N C YY4ETOM KOMMMNEKCHOIO reosiorMyeckoro
aHanusa npuHNUMaeTcs pelleHne o LenecoobpasHocTy ganbHENLINX
nccnegoBaHun.



30HaNIbHOCTb NIMAPOXMMNYECKUX OPEOSIOB CKPbLITOU

MeagHOKoONn4YeaaHHOW 3anexu
(MHcmpykuyus..., 1983)

KOHTYpbl BOOHbIX
opeonos: 1 —
Mmeam, 2 —
MmonunbaeHa, 3 —
CBUHLUA, 4-
BUCMYTa U
kobaneTa, 5 —
LUHKA; 6 -
HanpaBieHne

|
|
.\""\&10 M : Ba+Cu+2r+Mol+Pb(I} ABWKEHNA
|
]

OpP€eOoSibHbIX BOA,; 7

| — pyAHasqa 3anexb;
=l Edz BT B+ B35 8 — YPOBEHb

= =7 =3 &2 [T | rPYHTOBbLIX BOA; 9 —
NnepBUYHbIN OPEOI
N ero 30Hbl: | —

HagpyaHas, |l —

S Co+B{+Cu+2Zn+Pb+Mo/Z)




f'mapoxmnmmnyeckumn
npodunb BAONb
Takenunckou
PYAOHOCHOMW NMONOCHI
(xkyHrapckuun Anaray)
( no B.A. AnekceeHko,
1989)
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3.1.3.5. ATMOXMUYECKUN MmeToa NoONCKOB

CyLLI,HOCTb MeTOda 3aKro4aeTCAd B N3yHeHn pacripegeneHnd ra3oB B
aTl\/loccbepe, no4yBe N NoAMNOYBEHHbLIX PbIXJIbIX OTITIOXKEHUAX C LESIbIO
BblABJ1IEHNA NA30BbIX OPEO0J1I0B CKPbITbIX Ha rny6|/|He 3anexeu nosiesHbIX
NCKOIMaeMblX.

MeTtog Hanbonee adpPEKTUBEH N MOXET UMETb MPENMYLLECTBO MO
CpaBHEHWUIO C Ap. /X MeTogamm rnpu nonckax norpedeHHbIX MECTOPOXAEHUN,
NepeKkpbITbIX TOMNLWAaMM MOMOAbIX OTIIOXEHUA MOLLHOCTb 0 HECKOIMbKNX
COTEH MEeTPOoB. ATMOXUMMYECKNE METObI pa3peLlaeTcsl NPOBOANTb TOMNbKO
Ha nnowaasax, Ansa KoTopbix 3pdeKTUBHOCTL METOAA AOKa3aHa OrnbITHO-
MeTognvecknmm pabotamu.

LLInpokoe pacnpocTpaHeHne MeTOA NonyyYun Npu nonckax pagnoakTUBHbIX
pyA (pagoHoBasi, TOPOHOBAasi CbEMKMN), HEMDTAHBIX U ra3oBbIX
MECTOPOXAEHNN. DTN NOUCKN pernameHTUpyoTcs cneunanbHbIMy
NHCTPYKLNSMMW.

[pakTnyeckoe pacnpocTpaHeHune npyu nomckax cynbmUaHbIX pyaHbIX
mecTtopoxageHun (Hg, Mo, Cu) v HeKoTopbIX Ap. NOKa Mosly4Yymsnn NuLlb
MeToAbl, OCHOBaHHbIE Ha N3y4eHMN KOMMIEKCa ra3oB (CO yrrnesogopoaebl,
H,, He, Ar, O, n Oop.) 1 ra3opTyTHbIA METOA,.



[MnoTHOCTL ceTu onpoboBaHuA Npwu
aTMOXUMMNYECKOM MeToae NOUCKOB

MacwTtab PaccTtosHue PaccTtosHue Konnyecteo
Mexay MexXay npo6 Ha 1 Km?
MapLupyTamm npobamu, m
nnu
npoounamMun, m
1:50000 500 50 -100 20 -40
1:25000 250 20 — 25 80 — 160
1:1000 100 10 - 25 400 — 1000
1:5000 50 5-10 2000 - 4000




MeTtoaunka onpoboBaHus

[1noTHOCTL ceTu onpoboBaHua onpegenseTcs macuTabom nccnegosaHmin. Npu
pernoHarnbHbIX paboTtax oTbéop npob BegeTca No MapLipyTam, a npu getanbHbIX —
no npopunsam.

OT160p Npob Npon3BoanTCAa U3 NPU3abonHbIX YacTeEN MENKUX CKBAXKMH,
NPOBYypPEHHbIX CAMOXOAHbIMW CTaHKaMW, PyYHbIMU MOTOOYpamMn Unu NyTem
3abuBKM B rpyHT 30HOO0B. [NybnHa oTbopa npob yctaHaBNMBAETCS OMbITHO-
meToandeckum pabotammn n obbivHO coctaengaeT 1,5 — 3 m. OTbop rasosbix Npob
NPON3BOANTCA C MOMOLLLIO crieumanbHOro ra3ooTbopHuKa n obsazaTenbHO HUXE
30HbI MIHTEHCUMBHOIO obmeHa ¢ aTmocdepon.

Mepen razaooTbopomM Npom3BoaUTCS NpeaBapuTenbHas oTkadka ans yaaneHus
MOCTYNMBLLEro N3 aTMocdepbl BO3ayXa.

OT160p Npob Npon3BoanUTCA B CTEKNAHHbIE BANNMOHYNKU LMNNHOAPNYECKON (DOPMbI
BMecTumMmocTbio 0,25 unu 0,5 n ¢ AByMst OTpe3kaMn CTEKNSHHbIX TPybo4vek
anamMeTpom 5 MM, BNnasiHHbIMU B UX OCHOBaHMA. 3arnofiHEHME OCYLLECTBAAETCH
nyTeMm BblQyBaHUA NOTOKOM NMOYBEHHOIO rasa, 0TKaymBaeMoro U3 CKBaXWHbI.
[Tocne aTtoro 6annoHYNKM 3aKynopmuBatoTCA CTEKNAHHbIMM Npobkamu.

[ToneBasa OoKyMeHTauus 3akrodaeTcs B omkcauum crenyrowmx JaHHbIX:
Ha3BaHWe y4yacTka, ceTb onpoboBaHus, Aara, BpeMa Hadarna pabotbl, Homepa
npodunen, nx asammyT, npuesaska no GPS, noroga, Temneparypa rnoysbl,
KOHLEHTpauus ra3oB, 3amepbl poHa npndopa, rmyduHa 3oHaa, Xxapaktep pbIXSibixX
OTNOXEHNN, reoMopdoSiorMyeckne gaHHbIE U T.1.



Cxema onpoboBaHMA NOYBEHHOro Bo3ayxa
(CnpasoYHUK o 2e0XuMu4YecKUM rnouckam..., 1990)
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A — pacnpeneneHue rasoBbiX KOMMNOHEHTOB; b — cxema onpo6oBaHuA:

1 — nopofabl, 2 — CTBON CKBaXXMHbI, 3 — NPOB6OOTOOPHUK, 4 — IMNHUCTLIN
pacTBop, 5 — nakep (Pe3nHOBLIN YNINOTHUTESb), 6 — KOHTYP 30HbI

N3BrevyeHuns rasa, 7/ —puneTp-ocyLlunTens, 8 — NofieBown rasoaHanmaarop, 9
— rasosas amnyna



AHanus npo6b

HenocpeacTBeHHO Ha ToYKax HabnaeHUsA ¢ NOMOLLbIO
NepEeHOCHLIX ra3oaHannM3aTopoB OnpeaensieTcs
copepxxaHne CO,, SO, n cymma yrnesogopoaos.

N3mepeHunsa cogepxaHnsi napoB PTyTM NMPON3BOAUTCA B
Lnypax, Npodbutbix noMmom Ha rmyouHy 0,3 - 0,6 m nnu B
MESTKNX CKBaXXMHaXx rnyonHon 1 — 3 M ¢ NOMOLLbIO
PTYTHOroO aToOMHO-abcopObLUMOHHOIo ra3oaHanmnaaTopa.

KOHTpOmbHbIE N3MEPEHUA MPON3BOAATCA B 0ObeMeE He
meHee 10 %.

OnpepgeneHne cogepXaHun Opyrmx KOMMOHEHTOB
NPOU3BOANTCA B CTaLMOHAPHbIX nNabopaTopusx.



O6o6LweHue nHhopmaumm n HTepnpeTaums

pe3ynLTaToB

ObobLueHne nHdopMmaLun BeAeTCsl CTaTUCTUYECKUMUN U rpaddnveCcKuMin
MEeToJaMN Kak U Npu NpoBeaeHNn Apyrmx reOXMMm4eckmnx MetogoB
NMOWUCKOB.

OCcoBEeHHOCTBbIO aTMOXMMUYECKNX aHOMaNnm sIBNSIETCA TO, YTO OHU
C*)I/IKCI/IpyI-OT 30HbI NMOBbILLEHHOU MOPUCTOCTU N TPELWWMNHOBATOCTU, KOTOPbIE
MOTyT COOTBETCTBOBATb 30HAM pPa3pPbIBHbIX HApPyLUEHUN.

Bce BbisiBNeHHbIE Npu 0606LWEeHNN NHPopMaL aHOManum OOSMKHbI
ObITb OCMOTPEHBI HA MECTHOCTU C NPOBEAEHNEM NOBTOPHbIX
HabngeHNn MeTo4OM, KOTOPbIM OHa Oblna BbidBIiEHa, No 6bonee ryctoun
ceTu.

ATMOXMMNYECKNE aHOMASTMN OOMMKHbI ObITb NPOBEPEHbLI NTUTOXUMNYECKNM
onpoboBaHNeM BTOPUYHLIX OpPeO0SioB pacceaHus. PelueHne o
NepcnekTUBHOCTN aHOManum NPUHUMaETCcs No gaHHbIM riyOUHHOIo
NUTOXUMMNYECKOTO ONPOoDdOBaHNA CKBaXXNH, NPOOYPEHHBIM N0 3 — 5
NpPoOdOUNSM.

Bce aHoManum JormkHbl ObITb paHXMpoBaHbl MO CTENEHU
NepcnekTUBHOCTU U HaAEXHOCTU. Hanbonee BbICOKYH OLIEHKY AOMKHbI
NOMNyYnTb NMOLWAaAHbIe NONMUANIEMEHTHbIE aHOMaNUN, UMEIOLLINE BbICOKYHO
MHTEHCUBHOCTb N KOHTPACTHOCTb.

[ eonoro-askoHoMn4eckas oueHKa NepCnekKTnBHbIX aHoManuu BegeTcs Ha
OCHOBE€ Mnoac4eTa rnporHo3Hblie pecypcosB.



Pe3ynbraTbl rasoBou ctbemku no H,S Ha KapaTtacckux

nonumMeTaninyecknx mecropoxaeHusax (CpegHan Asus)
(no B.A. AnekceeHko, 1989)

1 — nnaH pacnosnoXxeHud
PYAHbLIX Ten,

2 — NYHKTbl OTOOpa
aTMOXUMUNYECKNX
npoo,

3 — coaepxaHune HZS




[padmnk NI3MEHEHNS KOHLIEHTPALMN PTYTU B MOYBEHHOM
BO3yX€ Ha[ MeCTOPOXOAEHNEM KNHOBaPU

(no B.3. ®ypcosy)

wt wéy, 020 60m
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1 — CYIMTINHKM,

2 — CnaHubil,

3 — U3BECTHSKMN,

4 — 3gpbpy3uBHhl,

5 — CEepPneHTUHNTDI,
6 — NMIUCTBEHUTDI,

/ — pyOHble Tena,

8 — paspbIBHbIE
HapyweHus;

9 — CKBaXXWHbl,

10 — TOYKM U3MepeHHUs,

11 — rpadpuk
KOHLEeHTpauum napos
pPTYTH,

12 — rpadouk
KOHLEHTpauum napos
pTYTU B TBEPOOMN
doase



3.1.3.6. Buoxummnyeckmm metTo NOUCKOB

« CylHOCTb MeToAa 3aKMoYaeTcs B BbISBNEHUM /X aHOManuin nytem onpoboBaHus
0O0bekToB BUocdepsl. [NpakTnyeckoe 3HaYEHNE UMEET U3yYeHNe aNeMeHTOB-MHANKATOPOB
TONbKO B pacTeHusix, bnarogapsi X cTabunbHOMY NMOMOXEHUIO Ha MECTHOCTMW.

« [lpumeHeHne BroxmmMmmyeckoro MetToaa LieriecoobpasHo nuilb B naHawadTHO-
reOXMMUYECKNX YCNOBUSIX, FOE€ OH UMEET NpenMyLLiecTBa nepes NUTOXMMNUYECKUMI
nmoucKkamm, YTo JOIMKHO ObITb JOKa3aHO OMNbITHO-MEeToAMYEecCKkMMU pabotamm u
9KOHOMWUYECKNMUN pacyeTamu.

* anMeHeHVIe mMeToaa uenecoo6pa3Ho Ha nnowaasx .
- Pa3BUTNA MNMOJNTHOCTbLIO BblWEITOYEHHbIX 30H OKUCITIEHNA N KOP BbIBETPUBAHUA,

- pa3BuUTUS HErnMyoboKo 3anerarLwmx BTOPUYHbIX OPEOSIOB, NEPEKPLITLIX AaNbHENEPEHOCHbLIMU
- OTNIOXKEeHNAMN HebornbLuon (2 - 10 M) B yCrioBUAX ryMUaHOro Knmmara;

- pa3BUTNA BTOPUYHbBIX OPEO0SIOB, NEPEKPLITbIX AanbHENEPEHOCHBIMN OTNOXEHNAMMU
ymepeHHon mowHocTh (o 30 M, nHorga go 80 M) B yCnoBmaX apuaHOro Knvmara npu
Hann4YnM pacTeHumn ¢ rnyboKONPOHNKAKLWMMMU KOPHEBBIMN CUCTEMAMW;

- pacnpocTpaHeHna BOMOTHbBIX OTAOXEHUIN Npu Hernybokom (2 -10 M) 3aneraHnu pyaHbIX Ten u
NX BTOPUYHbLIX OPEOSIOB, B TOM YMCIEe NMpU Hannymum MHOrosIiETHEN Mep3noThbl;

- pa3BUTUS KPYMHOITbIOOBLIX KYPyMOB.
* Heuenecoo6pa3Ho NPUMEHATS:
- B FOPHbIX, aKTMBHO AeHYANPYEMbIX pafioHax;

- B paloHax, e MeCTOPOXAEHUS U UX BTOPUYHbIE Opeoribl 3aneratoT Ha 0onbLUIon rnyouHe,
HEeOOCTYNHOM ANnst 06HapyXeHNss BUOXMMNYECKMMU OpeoriamMMu;

- Ha nnowagax, nMeHHbIX paCTUTErNbHOIO NOKPOBa,

- NPW Nouckax pya, aNneMeHTbl-MHONKATOPbl KOTOPbIX BXOAAT B COCTaB TPYAHOPACTBOPUMBbIX
KPYMHbIX KPUCTaNsoB, 3epeH U arperatoB B popmMmax, HEAOCTYMHbIX ANl YCBOEHUS
KOPHEBOW CUCTEMOW paCTEHUN.



[MnoTHOCTL ceTn onpob6oBaHUA NpU
OuoreoxMmMmmM4yeckom mMetoae NouUCKoB

MacluTtab PacctosHune PaccTtosHune Konu4yecTtBo npob Ha
Mexay Mexay 1 KM?
MapLupyTamm npobamun, m
nnn
npounamm, m

1:50000 500 20 -100 10000 — 50000
1:25000 250 10 — 50 2500 — 25000
1:10000 100 10 - 20 1000 — 5000
1:5000 50 5-20 500 - 1000
1:2000 20 2-20 80 — 400
1:1000 10 2-10 20 - 100




OTO0p Npob

[TnoTHOCTL ceTu onpoboBaHua onpeaenseTcs macwTabom nccrnegosaHun. lNpu
pernoHarnbHbIX paboTtax oTbéop npob BegeTca No MapLipyTam, a npu getanbHbIX —
no npopunsam.

NcnonbaytoTcsa 6e3bapbepHble YacTu LUMPOKO pacrnpoCcTpaHEHHbIX MHOIONETHNX
pacTeHun: Kopa, BETBU, XBOS (NMNCTbA) COCHbI, IMCTBEHHULbI, Keapa, NMUXTbl, eNu,
bepesbl, NBbI, OCUHLI N Op.

[Tpn oTcyTCTBMM ONPOOyeMbIX BUOOB pacTEHUN B TOUKE NPOOLI MOryT oTbmpaTbes
Ha HebonbLwoM yaaneHum (Ho He 6onee 1/3 wara onpoboBaHus).

[Mpn onpoboBaHuUn HeOBXOAMMO, YTOBLI B NPOOBY, HA CKOMNbKO 3TO BO3MOXHO,
oTOuparncs HesarpA3HEHHbIN OOAHOTUMHLIN (BUAbI U OpraHbl PacTEHUN, UX
BO3pacT) matepuarn. B npoby MOXXHO 00beanHATL OAHOTUNHBIN MaTepuan
HECKOJTbKNX pacCTEHUN.

OnpoboBaHne OOMKHO NPOBOAUTLCH ONePaTUBHO TEYEHMNE OBYX-TPEX HEOElb.
Ecnn 310 HEBO3MOXXHO, TO NMoLLaAb AOMKHA ObiTb pasgeneHa Ha y4acTKu,
onpoboBaHHbIE B TEYEHNE ABYX-TPEX Heaenb. HexxenatenbHO Npon3BoAnTb
onpoboBaHMe BO BPEMSI MUHTEHCUBHBIX A0XAEN N B TEYEHUE ABYX-TPEX AHEN
Nnocrie Mx OKOHYaHuS.

Macca npob onpeaensieTca KonM4ecTBOM Matepuana, Heobxogumoro Ans
aHannsoB. OB6bLIYHO JocTaTOuMHOM ABRAeTcA Macca npobbl ceiporo Bewectsa B 20
-90r.

[Mpn oTbope Npob Kopbl AepeEBLEB UCMONbL3YHOT JIErKMEe TOMOPUKK, Npn oTbope
BEPBEN OEPEBLEB U KYCTAPHUKOB — Ca0Bbl€ HOXHULIbI UMW HOXW. JINCTbS 1
TpaBAHUCTbIE pacTeHna obpbiBatoT pykamu. [1pobbl ynakoBbIBalOT B MaTepyarble
MELLIOYKN UMK B DyMaKHble NakeThl.



[JokymMeHTauus onpoodoBaHus

» JlokymMeHTauma BedeTcs B NosieBOM KHMKKE eauHoro obpasua.
YKasblBaloTcA: gata, npuBs3ka rnyHkta otbopa npobbl (BKMoYas ¢
MOMOLLIbIO TOMOMNPMBA3YNKOB), BU N YaCTb pacTeHUs, BO3pacT (guameTp)
OPEBECHbIX pacTeHUn, doeHodasa (CokoaBMKEHUE, HabyxaHne NoYex,
0ONMUCTBEHME, LBETEHNE, CO3PEBAHNE CEMSH U MNOAOB, OCEHHSIS
packpacka nuUCcTbeB, nNuUcTonag, nocrie nucronaga); abpuc npoduna unu
MapLupyTa C YKadaHMeM MONOXEHUS XapaKTePHbIX TOYEK penbeda,
CMEHbI pacTUTENbHbLIX accouuaunm 1 rno4s u ap.

» Cnmncok BnaoB onpobyemMbix pacTeHMN N nx abbpeBmnaTypbl OMKHbI baTb
npuBeaeHbl Ha NEPBOU CTPAHULE KHMKKM.

» KoHTponbHOe onpoboBaHme AOMmKHO ObITb NpoBeAeHo B 06beme He
mMeHee 5 % oT obuero yncna npod. KoHTponbHoe onpoboBaHue | atana
OOSMKHO NPOBOAMTLCSA Ha NnoLaasx aHoManum, yCTaHOBNEHHbIX APYrMMn
MeTodaMun, Unn npeacTaBnsaoWnX MHTEPEC NO reonorM4Yeckum,
boTaHn4yecknm n np. AaHHbIM. KoHTpornbHoe onpobosBaHue Il aTana
NPOBOAMTLCA NMOCNEe Nofy4YeHUsa pe3ynbTaToB aHannM3oB Ha nnoLagsax
BbISIBNEHHbIX NfoLwaaHbix aHomanuu. lNpun aTom gormkHa cobnogartbecs
OOHOTUNHOCTbL YCnoBun npobooTdopa.



O6paboTka n aHanus npoob

ObpaboTka Npob Guomacchl 3akno4yaeTcsa B X 03051EHUN, KOTOPOE
BEOETCS B OKACINUTESIbHOM pexmnme npu cBobogHOM OOCTYyrne Bo3ayxa u
cBOOOAHOM ropeHuu npodbbl B Hayane onepauun. O3oneHne
NpOn3BOAUTCSH NPON3BOAUTCSH B MOSIEBLIX YCINOBUSIX B Nevax,
obopyaoBaHHLIX TAron. amensyeHHble 0o 3 — 10 Mm npobbl nomeLlaroT
B XXapOrnpoyHble TUMN U3 CTeKna, papdopa, KpaMnkm 1 T.n. u,
MepMOANIECKM NOMELLMBAS, BbIAEPXKINBAIOT NPW TEMNepaType 400 — 600
OC B TeueHme ot 20 MyH Oo 4 — 8 u. Noka3aTenem NonHoro 03oneHusd
SBMNAETCA paBHOMEPHLIN NenesibHo-cepbln, 6enbiv, KOPUYHEBLIN UK
NHOW LIBET 30JS1bl U OTCYTCTBME YEPHbIX YINEN.

O30neHHble Npobbl NoMeLLaTcd B OyMakHble Kancynbl U BMECTE C
COMpPOBOAUTENLHOW BEAOMOCTLIO HANpaBnATCA Ha NPUBINMXEHHO-
KOJSINYECTBEHHbIN CNeKTpasribHbIW aHanms.

[lepeyeHb KOMMOHEHTOB B OCHOBHOM TOT K€, YTO U AN NIUTOXUMNYECKUX
npo6. No mepe getanusauum nccnegoBaHUin 3TOT NepeYeHb
coKpaLlaeTcs.



O6o6weHue nHhopmMmaumm n HTepnpeTaums
pe3ynbTaToB OonpoboBaHUA

Obo0bLeHne HdopMaLnn BeOeTCs TEMU XXe MeTodamMu, YTo U nNpu
NNTOreOXMMMNYECKUX MOUCKAX: CTAaTUCTUYECKUMN U rpaddnyeCKUMM.

[TlepBOoHa4YanbHOW onepaumen obpadboTkn AaHHbIX ABNAETCS
onpegerneHne oHOBbIX coaepXaHun anemMeHToB-nHankaTopos. OHO
OOIMKHO OCYLLIEeCTBIEHO AN CTaHA4apPTHbIX (CONOCTaBUMBbIX) YCIOBUW C
y4eToM BUOOB M YaCTeN pacTeHNU, CPOKOB ornpoboBaHmg,
reoXMMmnyeckmnx naHawadTos n T.0.

KapTbl 1 npodunn coctaBnarTCA Ha reonorM4eckon OCHOBE.

OCHOBHbIMU KputepnamMmm oTHeCeHUA aHoMarsnumu K NnepcnekKTnBHbIM
ABJIAKOTCA. reosiorm4eckoe nosrfoxXeHne ydyactka n nx Korim4eCrtBeHHbIe
napamMeTpbl. NUHTEHCUBHOCTb, NPOTAXEHHOCTb, NnJjiowagb ,
NPOAYKTUBHOCTb U BO3MOXHbIE MNPOrHO3HbIE PECYPCbl OCHOBHbIX
PYAHbIX 3JIEMEHTOB.

[NepcnekTnBHbIE aHOMaNUKN AOMKHbI ObITb OCMOTPEHBLI. Ha HMX
crnegyeTt NPoOBECTUN KOHTPONbHO-AeTann3aumoHoe onpoboBaHmne no 1 —
3 npodounam. Npu noaTBEpPXAeHMN NEPCNEKTUBHOCTY aHOManum Ha
y4yacTKe NpoBOAATCA AeTanbHble reousnyeckne nccnegoBaHns u
BCKPbITUE CKBaXKMHaMM UITM FTOPHbIMU BbipaboTKkamu, KOTOpble
noaseprarTca rmybruHHOMY NTIUTOXMMUYECKOMY ONMPOoBOBaHMIO.



'pacdbukm pacnpepneneHunsa cogepxaHum Au (a) n Hg (6) B
pacTeHusAX, NoYBe, KOPEHHbIX Nopoaax Nno reosiorMyecKkomy
npodunto (8) pyaonposeneHus Nokpoeka-lV (BepxHee

1,80
1,60 -
1,40 -
1,20 |
1,00 -

0,80 -

Caorppmasve Au, i

0,40 -

0,20 -
i

0,60 i’

0,00

1000,00 -

100,00 -

10,00 -

I'IpVIaaMypbe) (no [O.B. Ocynosy, 2009)

1 — pooooeHOpPOH AaypCcKmi
(BETBU C NMUCTbAMMN);

2 — KOPEHHbIe nopoabl;

3 — NOYBEHHbIN FOPU3OHT; 4 —
NOYBEHHO-PACTUTENBbHbIN
CINON N 3rOBUN;

5 — 30HbI ¢ Au-Ag
opyLeHeHunewm;

6 — Tydobl 0AUNTOB,;

7/ — aneBponuTbl, aprunnunTsl;
8 — rpaHuT-nopdupsbl;

9 — paspblBHble HapyLUEHUS



3.1.4. Nleochnsnvyeckme metoabl NOUCKOB

* Feocbl/lsmqecme METOAbl MONCKOB NMPUMEHAKTCA OJ1A4 BbIABIIEHUA U
OKOHTYPUBaAHNA aHOMaAJIbHbIX CbI/I3VILleCKVIX NnoJien, CBA3aHHbLIX C
NnoJfie3HbIMN UCKOMaeMbIMN.

* OcobeHHO aPdheKTUBHBI MPU NIIOXON OBHAXXEHHOCTU N BONbLLOW
rmyObunHe 3aneraHna Ten rnosesHbIX MCKonaemMblx, dnsnveckmne cBonUCTea
KOTOPbIX 3aMETHO OTNINYAOTCA OT BMELLAIOLLINX FOPHbIX Nopoa.

* B 6onblUMHCTBE CriyyaeB MMEKT BCoMoraTtesisHoe 3Ha4YeHue, HO npu
OTCYTCTBUM NPSAMbIX NPM3HAKOB NO3BONSOT Doriee ueneHanpasieHHO
BECTU NOUCKOBbLIE PaboThl.

* [lpn nouckax TBepAbIX NOME3HbIX MCKOMAEMbIX NCMOSb3YHTCA:
MarHUTOMeTpu4YecKme, aNeKTPOMETPUYECKNE, paanNoOMeETPUYECKUE,
aaepHo-bm3nyeckne, B MEHbLLIEN CTENEHN — TPaBUMETPUYECKME,
CENCMMYECKME, aKyCTUYECKME U AP. METOAbI.

* BbinonHeHne paboT reodmsnyecknmMm MeTogaMmmn pernameHTMpyeTcs
MHCTPYKLMAMM NO COOTBETCTBYOLLIMM BUAAM UCCNeaoBaHWUNA.

* MHorue reopusnyeckme metoabl MOryT ObITb peann3oBaHbl B HA3EMHOM
(newexogHoOM, aBTOMODOUITBHOM), AUCTAHLUNUOHHOM (a9POKOCMUYECKOM),
rMyOnHHOM (B CKBa)XXMHaX — KapoTaX, FopHbIX BblpaboTKax) BapuaHTax.



3.1.4.1. MarHutomeTpnyecKkme metoabl

* |/|CI'IOJ'Ib3yI-OTCFI B BO34YyLLUHOM, HAQ3€EMHOM N CKBa>XMHHOM BapunaHTax a4
BblABIIEHUA Py, obnagatouwmx BbICOKOW MarHUMTHOWN BOCIMPUNMHYMNBOCTbIO.

1. MarHntTomMmeTpuma BbICOKO a(pdrekTMBHA MPU NoMcKkax MeCcTopOXaeHUN
MarHeTUTOBbIX pya. MHTEHCMBHbIE MAarHUTHbIE aHOMasIMK paccMaTpUBaKOTCA Kak
NPSIMOW MOUCKOBLIN NPU3HAaK.

2. B GnaronpusTHbIX YCNOBUAX OHA MOXET ObiTb 3ddeKTUBHA NpU NoMUcKax
MECTOPOXAEHUN MEeOHO-HUKESEBbLIX, XPOMOBbIX, TUTAHOMArHETUTOBLIX (KOPEHHbIX
N POCChIMHbIX), CNaboMarHUTHbLIX XXENe3HbIX pya.

3. B ocobo GnaronpusaTHbIX YCNoOBUAX MarHUTOMETPUS MOXKET ObITb MCMOMNb30BaHa
NPV NoOMcKax MeCTOPOXAEHNA DOKCUTOB, a TakXKe POCChINei 30510Ta U NNaTuHbl,
coaepXallmx 0onbLIoe KONMYecTBO MarHeTuTa.

* Ha mecTopoxageHusax MarHeTUTOBLIX Py KapoTaX MarHUTHOW BOCMPUNMHYNBOCTH
(KMB) aBnsieTca BaxHENULLIMM METOLOM CKBaXXMHHOW reopunamkn. C ero noMoLLbo
B pydax onpeaensoTcs CoaepXaHus xernesa, CBA3aHHOMo C MarHETUTOM.

* MaFHI/ITOMeTpVIFI TakXKe LLUMPOKO NCMOJIb3YyETCA B KAPTUPOBOYHbIX LESTAX.

 Bo Bcex cnydyadax MmarHuToMmeTpmnyeckme mMetTobl NoNCKoB Hanbonee
SCbeeKTI/IBHbI B CltydadX, Korga sMeualoine KOMrJieKkCbl CIOXKeHbl
cnabomarHUTHbIMMU nopoaamMm.



3.1.4.2. dneKTpomMmeTpuveckme Metoabl
(aneKkTpopasBenka)

YcneLwHo NpuMeHsoTCs Npu nouckax cynbguaHbiX (pasHoobpasHbIX reHeTUYECKNX
TUNOB), ONTOBSAIHHbLIX, HEKOTOPLIX TUMNOB Yrnen, rpadputa. bonbwoe yncno
MoandmKaLunn afiekTpopasBeqoYHbIX METOAOB CBA3aHO C MCMOSb30BaHUEM: 1)
LLIMPOKOro AnanasoHa 4acToT; 2) eCTECTBEHHbIX N UICKYCCTBEHHbLIX MCTOMHMKOB TOKA.

Haunbonbluee npumeHeHne nonyvnnmn Mmetoabl: ectectBeHHoro nons (ENM),
nepexogHbix npoueccos (I1M1), BbiaBaHHOM nonspudauuun (Bl1), BepTukanbHoro
ANeKTpnYeckoro 3oHaMpoBaHus (B33), a Takke MeTOAbl KapoTaxa: kKapoTax
conpotumeneHumn (KC) n camonpounssosbHon nonspusauunm (MNC), .

MeTopa EI 3akntoyaetca B UISMEPEHUN eCTeCTBEHHOro NnoTeHuunana u rpagneHTa
noTeHuuana.

MeTop NI 3aknio4aeTca B N3y4eHNnN HEeyCTaHOBUBLLUEIOCHA 3SJIEKTPOMArHNMTHOINO NosA
Nnocrie OTKIMKYEeHNA INEKTPUYHECKOIo TOKa.

MeTop BIl.: N3MeEpPAETCA Pa3HOCTb NOoTEHUMNANOB MeXxay USMepuUTesibHbIMA
ArIeEKTpoAaMn BO BpeEMA MNMPOXOXKAEHNUA TOKaA YepeE3 3EMITIO N NOCSIEe ero OTKITIOYEHUA.

MeTon B33 3akntovaetcs B M3MepeHuu p, (KaxyLlerocsi ConpoTmBreHsl) B
3aBUCUMMOCTU OT pa3HOCOB NUTAKOLLUX U I/I3MepI/ITeJ'IbeIX anekTpoaos. Metoz
LLIMPOKO UCnonb3yeTcsa Ana onpeaeneHns MOWHOCTU PbIXIbIX OTNOXEHUN,

MeTton KC ocHoBaH Ha U3MepeHun yAenbHOTO KaxyLLerocs ConpoTUBIIEHUS P,
rOpHbIX Nopof.

MeTtog NC 3akno4aeTcs B pernctpaumnm pasHoCcTu NOTEHUMAaNoB Mexay
HEMNOABWKHbIM 3NTEKTPOAOM, HAXOASALWMMCS Y YCTbsl CKBaXXKUHbI U 9NeKTPoaoM,
nepemMeLLlaemMbIiM N0 CTBOSY CKBaXKMHbI.



3.1.4.3. PaguomeTtpunyeckme metoabl

* OcCHOBaHbl Ha BbISIBNEHUN U U3YYEHUN PaaMaALIMOHHBIX aHOManun B NPU3eMHOM
crnoe atMocdepbl, Ha 3eMHOM MOBEPXHOCTU, B OYpOBbIX CKBaXKMHAX, FOPHbIX
BblpaboTKax, a Takke paanoaKkTUBHbIX ra30B B NOANOYBEHHOM CINoe
(3MaHaUNOHHasi CbeMKa, CM. aTMOXUMUYECKUA METO, MOUCKOB).

» [lpumeHnsitoTca npu nomckax mectopoxageHnn U, Ra, Th, B 6rnaronpusiTHbIX
ycnosuax P, Ta, Nb, TR n gp.

e [NyOMHHOCTb NPOHUKHOBEHUS y-INTy4YEN B FOPHbIX NOpoAax He npesbiwaeT 1 m.
OpfHako 3a cYeT paspyLLeHnda BTOPUYHbIX OpeorioB OKa3sbiBaeTca bosbie — 10 M u
bonee.

« CyLHOCTb MeTOAA 3aKN4YaeTcsl B UISMEPEHNN CYMMAaPHOIO Y-U3MNYyYeHUs1 Unm
anddepeHLmanbHON perncTpaumn ero B onpeaeneHHbIX UHTepBanax aHepru
4yacTuL.

* [lo ycrnoBusaM NnpMMeEHeHNs nogpasnensatoTcs Ha:
-adpopagnoMeTpuYeckme,

-Ha3eMHble (aBTOMOOUNbHbIE U NELLEXOOHbIE),
-rnyOnHHbIE (B LUNypax, CKBaXXMHaX, rOPHbIX BbipaboTKax).

*  I3mepeHne pagmoakTUBHOCTU OCYLLECTBNSAETCS C MOMOLLbIO PaaANOMETPOB U
raMmMa-creKkTpoMeTpPOB.

« [amma-kapoTtax (I'K) asnserca ogHMM M3 OCHOBHbIX BUOOB reopn3nyeckoro
nccnenoBaHUA CKBaXKUH.



3.1.4.4. flpepHo-chbnsnvyeckme metoabl

OcHoBaHbI Ha perucTpaLmm HaBeAeHHbIX Y- U HENTPOHHbIX NOMNeNn, BO3HUKAOLLMX
nNpv BO30OY>XOAEHUM aTOMOB MO/, BMUSAHMEM UCKYCCTBEHHbLIX MCTOYHUKOB
NOHU3aLMW.

N13BeCTHO HECKOIMbKO AeCATKOB Moandunkaunm agepHo-gounsndecknx Metoaos,
OOHAaKO OOMNbLUMHCTBO M3 HMX pearnm3oBaHo ANsl CTauMOHaPHbIX YCIioBUM
(aHanm3oB Npoob).

PeHTreH-pagnomMmeTpuyeckmin metof (aBTOMOBUNbHbLIN U CKBAXKUHHbLIA BapuaHTbl)
NPUMEHSETCA NMPU NOUCKOB MeCTOPOXAEeHUN TsXKenbix meTtasnnos: Pb, Zn, Mo,
Sb, Hg, Bi wn agp.

HenTpoHHO-aKTUBaALNOHHLIA METO[, (TE Xe BapuaHTbl) UCNONb3YETCS Npu
nonckax MmectopoxgeHumn dpntooputa, 6BOKCUToB, Mean, MmapraHua v ap.

HenTpoHHbIN ramma-kapoTtax (HIK) - pagnoakTUBHbLINM KapOoTaX, OCHOBAHHbIN Ha
N3MEPEHUN XapaKTEPUCTUK raMmma-n3nyvyeHns, ConpoBoXaaroLero rnorsoweHue
HEMTPOHOB B FOPHbIX NopoAdax rnpu nx obry4eHnn BHELLHUM UCTOYHUKOM
HENTPOHOB. IHTEHCUBHOCTL BbI3BAHHOIO raMmma-usnyvyeHmsa 3aBucuT ot
3amMeasnsaoLmnX 1 NornoLarLLnX CBONCTB cpeabl, T. €. OT ee BO40oPOoL0- U
xrnopocogepxaHm4. Hem Bbllle BOOOPOLOCOAEPKAHME NOpOoabl, TEM HUXE
nokasaHus HI'K. NnoTHbIe HeNpOHMLaeMble NNacTbl U NPOMNSIACTKU OTMEeYalTCA

Handonee BbICOKUMMWN NOKa3aHUSIMMN.



3.1.5. lopHO-OypoBbLIe MeToAbl MONCKOB

[Monckn conpoBoXaatoTcs ropHO-0ypoBLIMK paboTamu, 3agadaMmmn KOTOPbIX ABNsAoTCS: 1)
npoBepKa AaHHbIX NOSTyYEHHbIX APYrMMU MeTo4aMn, 2) BCKPbITUE MONEe3HOro MCKornaemoro ans
BbIACHEHNSI €r0 MUHEeparibHOro coctaBa, KadecTsa 1 YCNoBUW 3areraHus, 3) 4acTu4Hoe
NpocrnexXmBaHne Ten rnosie3HbiX NCKonaeMblX.

Bbi6op cnocoboB BCKPbITUS onpeaenseTcs MOLLHOCTbLIO NepekpbliBatowmx nopog. MNpu
MOLLHOCTWN HaHocoB a0 0,5 M npumeHalTcs pacunctku, ot 0,5 go 3-5 m — KaHaBbl U Merkne

Lypdobl.

KaHaBbl 3a4atoTcs BKpPeCT NpoCcTupaHus pyaHbix Ten. Mx annHa vawe He npesbiwaeTt 30 — 40
M. Ecnu winpuHa Bbixoga obbekTa 6ornblue 3TUX BENUYMH, NPOXOAATCS UM MarucTparsibHble
annHon o 500 - 600 M, MnNu NYHKTUPHbIE KaHaBbl. [lonepeyHoe ceyeHne KaHaB —
np9_||_M0yroanoe nnn TpaneuesngHoe, wmpuHa y ocHoanua 0,6 — 1,0 m, rmy0bwuHa go 2,5 — 3,0
M. TpaHLew.

[Mpn MoLLHOCTN HaHOCOB 6osiee 3 — 5 M BCKPbITUE OCYLLECTBIISETCA AyaKaMu unu wypdgamm
[Mnowanm nonepeyHbIX cequMM npu rmybuHe go 20 M npuHMMatroT paBHbiMK 1,25, 1,65, 2,0 M2
npv rnyouHe 0o 40 M — 4 m?

BCKprTI/Ie Ha KPYTbIX CKJITOHaxX MOXHO MNMpon3BoAUTb LWLUTOJIbHAMU C nnowagbio cev4eHnd Ao 2 M2

CKBaXXMHbI MPUMEHSIOT M9 BCKPbITUS TEN NOME3HbIX UCKOMaeMblX, MEePEKPbITHIX MOLLHbIMA
nadykamu nopog. Npu yrnax nageHus MUHEPan“3oBaHHbIX 30H MeHee 45° Bypsarcs
BEpPTUKaNbHbIE CKBaXXWHbI, NPU yrriax nageHus 6onee 45° — HaKMOHHbIE CKBAXKWUHbI C YITIOM
BCTpeYn Tena nornesHoro nckonaemoro He MmeHee 30°. MMy6GuHa CKBaXKMH Ha CTaaun NMOVCKOBBIX
paboT 0ObIYHO HE NPEBbILLAET HECKONBbKNX AECATKOB (MHoru,a NepBbIX COTEH) METPOB.
CKBaXMHbl 3a4at0TCsl CO CTOPOHbI BUCSYero boka 3anexu. Mx annHa gomkHa obecneymsatb
NOSTHOE NnepeceYveHne 3anexu nc «nepedbyp» 4o 3 — 5 M BMeLLaoLWmnX Nopoa nexadvero doka.

[OpHble BbIPabOTKM N CKBaXKMHbI 3a4at0TCsl MO NOMCKOBbLIM NMPOdUNAM (NIMHUAM), 4o 3 — 5
npodunen, OpUeHTUPOBAHHbLIX BKPECT NPOCTUPAHUA MUHEPANU30BAHHOM 30HbI.

Mo mepe getanusaumm odbeMbl FOPHO-0YPOBLIX PaboT yBENMYMBAKOTCA.



3.1.6. AKk30TNYECKUe MmetToabl MOUCKOB:

CyLLHOCTb reOKMHOMOrM4YEeCcKoro MeToaa 3akno4aeTcs B TOM, YTO B NpoLiecce
[PECCUPOBKKN Y cobak BbipabaTbliBaeTCs YCMNOBHbIN pedirieke Ha 3anaxu,
co3gaBaeMble pyaamm onpeaeneHHoro coctaea. lModYyBCcTBOBaAB COOTBETCTBYIOLLINIA

3anax, cobaka pearnpyert. JNIOXNTbCA NN HAYNHAET J1adTb.



~JK30TUYEeCKue Mmetoabl

NOUCKOB: bnonokauusi
T -
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1.INownckn pyabl ¢ NOMOLLbIO NO3bl
(Jlosoxoacteo: rpastopa XVI B.).

2, 3. CoBpeMEHHbIE MarHUTHbIE

pPaMKN 1 MasgTHUKX A5 NOUCKOB
pyabl, NOA3EMHbIX BOA,

\' reonaTtoreHHbIX 30H




3.2. InctaHUMNOHHbLIE U NOABOAHbLIEe MeToAbl

NOUCKOB (

OVNCTAHLUMOHHBIE METO[bl — obwee Ha3BaHne MeTOO0B U3YyYEeHUs] Ha3eMHbIX
OOBEKTOB N KOCMUYECKUX TEST HEKOHTAKTHLIM NMYTEM Ha 3HAYUTENBHOM PACCTOSIHUM
(Hanpumep, ¢ BO3ayxa UNu U3 KOCMoca) pasnuyHbiMK Npubopamm B pasHbIX
obnacTsax cnekrtpa.

[AncTtaHuMOHHbIE METOAbI NO3BOMSAOT OLEHMBATbL PErMOHanbHble 0COBEHHOCTU
n3yyaeMblx OOBbEKTOB, BbiSiBNIiEMble Ha 6OMbLUNX PACCTOSHUSAX. TEPMUH NONyYunsn
pacnpocTpaHeHne nocre 3anycka B 1957 nepBoro B MmMpe MCKYCCTBEHHOIO CNyTHUKA |~
3emMnn n CbEMKM 0b6paTHON CTOPOHBI JTyHbl COBETCKOM aBTOMAaTUYECKOW CTaHLUMEN
"30Ha-3" (1959).

PasnuyaloT akTuBHbIE ANCTAHUMOHHbIE METObI, OCHOBAHHbIE Ha UCMOSb30BaHUM
OTPaXEHHOro o6beKkTaMm n3nyvyeHus nocre obrnyyYeHns X NCKYCCTBEHHbIMU
NCTOYHUKaMU, N NACCUBHbIE, KOTOPbIE N3y4atoT COBCTBEHHOE U3Ny4eHne Ten u
OTpPaXX€HHOE MMN COSHEeYHoe. B 3aBUCMMOCTM OT pacnofioXeHUst MPUEMHNKOB
ANCTAHUMOHHbIE METOAbI NOAPA3AeNAT Ha HAa3eMHbIe (B TOM YnUCne HaaBogHbIe),
BO3AyLUHbIE (aTMOCdepHbIe, NN aspo-) U KocMuyeckme. o Tuny HocuTensd
annapartypbl ANCTAHLUMOHHbIE METOAbI Pa3fnnyaloT CaMOSNETHbIE, BEPTONETHbIE,
adpoCTaTHble, paKeTHble, CMYTHUKOBbIE AUCTAHLUNOHHbIE METOAbI (B r€0/10r0-
reochmsnyeckmnx ncenenosannaxPasnnyatoT akTMBHbIE ANCTAHLUMOHHbBIE METOAbI,
OCHOBaHHbIE€ Ha NCMNOSIb30BAHNN OTPAXKEHHOIO O6bEKTAMN N3NYYEHUs Nocne
006ny4eHNsT X UCKYCCTBEHHBIMU MCTOYHMKAMM, U MNACCUBHbIE, KOTOPbIE N3yYatoT
CcOBCTBEHHOE M3MyYeHUe Ten n OTPaXXEHHOE UMK COrNHEeYHoe. B 3aBMCUMOCTM OT
pacnonoXeHus NPUEMHNKOB OUCTaHLNOHHbIE MeToAbl NoApa3aensaoT Ha Ha3eMHbIe
(B TOM yuncrne HagBoAHbIE), BO3AYLUHbIE (aTMOCdEpPHbIE, UM adp0-) N KOCMUYECKME.
[To TunNy HocuTensa annapatypbl AUCTAHLMOHHbLIE METOAbI PasfnnyarT CaMOSETHbIE,
BEPTONETHbIE, adpOCTaTHbIE, paKeTHbIe, CMYTHUKOBbIE ANCTAHLMOHHbLIE MeTOAbI (B
reonoro-reon3anyeckmx nccrnegoBaHnax — asapodoToCbEMKA, asporeodmanyeckas
CbEMKa N Kocmmuyeckasi cbémka). OTbop, cpaBHEHWE U aHanNN3 cnekTpanbHbIX
XapaKkTePUCTUK B pPasHbIX AnanasoHax af1IeKTPOMarHUTHOrO N3y4YeHns no3sonsoT
pacno3HaTb 06bLEKTLI 1 NONYYUTb MHGOPMaUUo 06 nx pasmepe, NAOTHOCTH,
XMMNYECKOM CcOoCTaBe, (PU3NYECKNX CBOUCTBAX N COCTOSHUN. [1ns NOMCKOB
pagnoakTuUBHbIX pyaPasnuyaloT akTUBHbIE AUCTAHLUMOHHbLIE METOAbl, OCHOBAHHbIE
Ha MCNOmb30BaHUM OTPaXXEHHOIO OObEKTaMu U3NydYeHns nocrie obrnyvyeHns nx




[lpodormkeHue

Mo TNy NpUEMHMKA N3NYYEHNS ANCTAaHUMOHHbIE METOAbLI NOAPA3AENsIOT Ha Bu3yarnbHble, doTorpaduyeckme,
(POTOBNEKTPUYECKNE, PaANOMETPUYECKME N paanorioKkaLroHHble. B Bu3yanbHOM MeToae (onucaHue, oueHka
N 3apUCOBKN) PEMMCTPUPYIOLLUM SNIEMEHTOM SABNSIETCS rnas HabnogaTtens. oTtorpadunyeckme NPUEMHUKN
(0,3-0,9 Mkm) obnagatoT 3 OEKTOM HAKONMEHUS, OAHAKO OHU MMEIOT PasfinyHy0 YyBCTBUTENBHOCTb B
pasHbIX 06racTax cnekTpa (CenekTUBHbI). dJOToaneKTpmquKme NPUEMHUKM (HEPrUsa N3nyveHns
npeobpasyeTcd HeNOCPEACTBEHHO B 3NIEKTPUYECKUIA CUTHAN NPU NOMOLLM (POTOYMHOXMUTENEN,
dOTOINEMEHTOB M APYrNX (POTOSNEKTPOHHbBIX NPUBOPOB) TakKe CenekTUBHbI, HO Bonee YyBCTBUTESNbHbI U
MeHEee UHEPLMOHHbI. [Ina abCoMnoTHLIX 3HEPreTUYECKMX N3MEPEHNI BO BCEX o6racTsix crnekTpa, 1 0CO6eHHO
B VK, ncnonb3ytot npuémHuku, npeobpasytoLne Tennosyo IHeEPruto B Apyrie Buabl (Yalle BCEro B
3ne|<Tp|/|quKv|e) 05 npeacTtaBneHnst AaHHbIX B aHanoroBon Unm LmdpoBon hopme Ha MarHUTHbIX U Opyrnx
HOCUTENAX MHGOPMaLUNUK ans ux aHanuaa npu nomowm 3BM. BugeonHdgpopmauus, nonyyvyeHHas
TENEeBU3NOHHbBIMW, CKAHEPHbBIMU (PUC.), MAHOPaAMHbLIMN KaMepaMu, TENNOBU3NOHHBIMW, PaANONIOKaLMOHHBIMMN
(6okoBoro 1 kpyrosoro ob3opa) 1 ApyrMn cucteMamu, NO3BONSAET U3YUYUTb NPOCTPAHCTBEHHOE MONOXeHWe
00BEKTOB, X PacnpOCTPAHEHHOCTb, NPUBA3aTb X HEMOCPEACTBEHHO K KapTe.

Hanbonee nonHble U 4OCTOBEPHbIE CBeEAEHNS 00 n3yvyaemblx 0ObekTax AaéT MHOrokaHanbHasi CbEMka —
OOHOBPEMEeHHbIe HabnoaeHNs B HECKOMbKMX AnanasoHax cnekTpa (Hanpumep, B Buanmom, MK u
pagnoobnacTtu) unu pagmonokaums B CoOMeTaHMM C METOAOM ChEMKM OOee BbICOKOrO paspeLleHust.

B B reonornn gnctaHumMoHHbIE METOAbI UCMOMNb3YHTCA ANS U3y4YeHns penbeda, CTPOeHs
B reonorun anctaHuMOHHbIE METOAbI UCMOMNbL3YIOTCA ANSA U3yYeHns: penbeda, CTPOEHNSI 3eMHOW KOpbl,
MarHUTHbIX U , pa3paboTkn TEOPETUHECKNX NPUHLMMNOB aBTOMATM3NPOBAHHbIX

CUCTEM KOCMO(OTOreosiorm4eckoro KapTupoBaHUA, NoMcKa U NMPOrHO3MPOBAHUA MECTOPOXAEHUIN MONE3HbIX
nckonaemblx; nccregoBaHuns rnodanbHbiX 0COGEHHOCTEN reonornyecknx 06 bLEKTOB U SBNEHUI, NONyYeHNs
npenBapuTenbHbIX AaHHbIX 0 noBepxHocTu JlyHbl, BeHepbl, Mapca v gp. PasButne guctaHumMoHHOro Metoaa
CBSI3aHO C ynydweHnem HabnogatensHon 6a3bl (CnyTHUKK-Nabdopatopun, 6anoHHbIe a3poCcTaHuumM 1 ap.) U
TeXHMYECKOWN annapaTypbl (BHEOPEHME KPUOrEHHOM TEXHUKN, CHXKaOLWEN YpoBEeHb NOMeX), (hopmManuaawumen
AewndpoBOYHOro Npouecca 1 co3gaHMeM Ha 3TOM OCHOBE MAaLLMHHBIX METO40B 06paboTkn nHhopmMauuu,
OaloLWNX MaKkcUManbHyt0 00bEKTUBHOCTb OLIEHOK U KOPPENALUNA.

B cBs3M c nepexogomM Ha NOMCKN MECTOPOXAEHUIN B akBaTOpUAX (B NepBY0 odepeab Ha wenbdge)
NOCTEMNEHHO HaYMHalT BHEOPATHCA METOAbI C UCMONb30BaHNEM HAZABOAHbLIX M NOLBOAHbLIX CYLOB U
akBarnaHroB. B nepByto oyepeab 3TO OTHOCUTCA K NOMCKaM MeCTOpOXAeHUN yrnesogoponos. [Npn nonckax
TBEpPAbIX MOME3HbIX NCKOMaeMbIX 3T METOAbI LUMPOKOro pacrnpoCTpaHeHUs Noka He Monyyunu.



3.3. KomnnekcnpoBaHMe NOUCKOBbLIX padoT.
BbiO60op paunmoHanbHbIX KOMMNJIEKCOB
NMOUCKOBbLIX METOAO0B

* KOMI'IJ'IeKCI/IpOBaHVIe NMOUCKOBbIX p860T MMeeT OBa acCleKkTa.

1) MOUCKN OOSMKHbI ObITb HanpasJrieHbl Ha BblABJIEHUE BCEIro KOMIJ1EKCA NMOJ1E3HbIX
NCKOIMaeMblX, BCTPe4YaLLNXCA B PaNOHE;

2) NPUMEHAEMBbIN KOMMNIEKC MONCKOBLIX METOAOB A0SMKEH ObITb 9P dEKTUBHBIM
(MakcumarsribHoO MHOPMAaTUBHBIM) U ONTUMasnbHbIM B re0sI0rM4eckom u
9KOHOMMYECKOM OTHOLLEHUSX.

* KOMI'IJ'IeKCI/IpOBaHVIe YMeHbLUaeT HEOOQHO3HAa4YHOCTb UHTEpPIpeTaunn pe3yrbraTtoB
nounckos. B NMPUMEHAEMbIN KOMIJIEKC CJiedyeT BKIMoYaTb TOJIbKO T€ METOAbl, KOTOPbIE
MO3BONAKOT NOJTYHUTb OOMNOJTHUTENbHYIO UMK Ka4eCTBEHHO HOBYHO Mchopmau,mo.

* Ha BbIGOp paumoHanbLHOro KoMMsiekca okasbiBaoT crieaytowme akTopsbl:
* 1) pernoHanbHas reosioro-CTpyKTypHasa nosvuusi TeppuTopum;

* 2) npuponHble ycnosuga pabor;

« 3) reornorn4yeckue ycrioBusi nokanmsawumm rnoriesHoro MCKonaemoro;

* 4) reosnioro-NPoOMbILLIIEHHbIN (PYAHO-(POPMAaLMOHHBIN) TUMN OPYAEHEHUS;

* 5) husnyeckne, xmummnyeckmne CBOMCTBa N MMHEpPanbHbIN COCTaB MNOSIE3HOIO
MCKONaeMoro 1 BMeLarLmx nopos;

* 6) Mopdronornyeckmne ocobeHHOCTU 3arnexen, yCroBust NX 3aneraHus;
« 7) cTagusa reonoropasBegodHbix pador.



[MPOrHO3HO-NONCKOBbLIN KOMMJIEKC

Bnok-cxema ctaguu NPOrHo3Ho-
NOMCKOBOro Kommnnekca (rno A./.
Kpueuosy):

1 — nepexod om npedwecmeyrowet cmaouu;

2 — cmadus pabom;

1 4T 3 -4 - memoOdbl pabom: 3 — obsi3ameribHbIe,

4 - dybnupyrowue nubo u3bbimoyHble;

5— 6 - npusHaku o6beKmMos:
5 — HeobxoOumbie, 6 — OornofIHUMeEsbHbIe,

7 — c853u, MemoObI-ripu3HaKku U rnpu3Haku-
12 13 06beKmbl (OCHOBHbIE U
8MmMopocmerieHHbIe);

16  8-10— pesynbmamsi pabom:

8 — nonoxumernbHble, 9 — ompuuamerbHble,
10 — HeorpeOdereHHbIe;

11 — 13 — 06BEeKMBI NPoaHo3a u nouckos: 11 —
6 2eosioauyveckue, 12 —
Memarsisio2eHu4yeckue, 13 — pecypchbl U
3anachbl;

14 — so38pam K npedwecmeayrouw,eli cmaouu;
15 — npekpaweHue pabom;
16 — nepexod K rnocnedyrow,el cmaduu

[TPOrHO3HO-NONCKOBBIN KOMIMITEKC — COBOKYMHOCTb MOUCKOBbLIX NPEANOCHIIOK,
NPU3HAKOB, ONTUMarbHbIN KOMMNSIEKC METOLOB NMOUCKOB, BblIOpaHHbIN C Y4ETOM
reosiorm4ecknx n NPpMpoaHbIX PakTopoBs, B YBA3KE CO CTAAUNHOCTbLIO
reonoropasBego4HbIX padoT.




OxpaHa okpyxarLwen cpeabl NPy NpoBeAeHUN
NMONCKOBbIX pPaboT

* cnonb3oBaHne COBPEMEHHbIX TEXHUYECKUX U TPaHCMOPTHLIX CPeacTB Npwu
nonckax MeCTopOXAEHU NPMBOAUT K HapyLleHuto akocucteM. C Lenbto
MaKCMMarnbHOro COXpaHEeHUs NPUPOAbLI U OKPY»KatoLLLEN cpeabl PEKOMEHOYETCA:

- pacrnonaraTtb ropHble BblpabOoTKM N CKBaXXWHbI HE MO MpaBuUilbHOW CeTU (ECNU 3TO He
npuBoauT K bpaky ['PP), a ¢ y4eToM MeCTHbIX ycnoBun (0604YMHbI 4OPOT, MEXN,
NyCTbIpW), cornacys Mecrta 3asioXXeHusi ¢ CObCTBEHHUKaAMN 3eMIU;

- NpoBOAUTbL DypoBbLIE paboThl U I/t nccrnegoBaHusl B 3MMHEE BPEMS;

- HEe gonyckaTb caMmomsnueaHus BypoBOro pacteopa, CKBaXKMHblI TAaMNOHUPOBATb;

- CBOEBPEMEHHO 3acblInaTtb ropHbIE BbIPabOTKK;

- Mocne 3aBepLUEHNs TOPHbIX N BypoBbIX PpaboT NPOBOANTL PEKYNLETUBALINIO 3EMESTb;

- pacnonaratb MarnctpanbHble xoabl (Npodunn), No-BO3MOXHOCTW, BAOSb AOPOT,
NpOCeK, NUHUIA SNeKTponepeaayn; CoBMeLLaTb NyHKTbl HAOMOAEHWU pa3nNYHbIX
METO/0B MOWCKOB;

- orpaHuYMBaTh €34y Ha Besaexodax M Ap. NYCEHUYHbIX cpeacTBax; UCKMoYaTh
becnopsiaoyHOe ABUXKEHME TpaHCcnopTa Mo BCE TEPPUTOPUN;

- He gonyckaTb MaccoBOro NpMMeHeHns BypoB3pbIBHbIX PaboT «Ha BbIOPOCK;

- HEYKOCHUTENBHO BbINOMHATL TPEOOBaHUSA NPOTUBOMNOXapHOW 6e30nacHOCTU Npu
NpoBeAEHNN MapLLUPYTOB, NPOXOAKE rOPHbIX BbIPAOOTOK N CKBaXXWMH, HA MecTax
narepHbIX CTOSHOK.



9.4. ULUCHRA PC3YJibladlOB INONCKOBDbIX
paboT

» [lo 3aBepLUEHNM OHEPEOHON CTaaMN MOUCKOBLIX paboT nNpon3BoanTcst obodLeHne
MHdOPMaUUKM C LEerblo NToKann3aunm y4acTkoB ANs AanbHENLWnX nccnegoBaHnm, nx
pa3dpaKkoBKN M reornioro-3KOHOMUYECKOW OLIEHKN.

« Pesynbratbl paboT ohopMnATCH B BUAE CAMOCTOATENBHONO oT4yeTa Ansa ctaamm
«MounckoBble paboTbl» MO0 OTAENbHbLIX IMaB B OTYETAX O PErMOHarbHbIX
NCCIeaoBaHUsAX: None3Hble UCKonaeMble; 3aKOHOMEPHOCTU pa3MeLLeHNS NoMne3HbIX
MCKOMaeMbIX U OLIEHKa NepCcneKkTuB panoHa.

« TekcToBasi YacTb COMPOBOXAAETCA KOMMIEKTOM rpaddnyecknx 1 TabnmnyHbIx
maTepuanoB 1 6a3on gaHHbIX. [paduyeckue matepuarnbl BKNOYALOT:

1. KapTbl reonoro-reodpmanyeckon n3y4eHHOCTU TEPPUTOPUN.

2. KapTbl hakTnyeckoro marepuarna (CoctaBnsatoTca rno Buaam nioLagHbix
nccregoBaHnn).

3. leonornyeckune KapTbl:

- JOYETBEPTUYHBIX 0Opa3oBaHUm;

- TeMatndeckne KapTbl ( HeTBEPTUYHbLIX OTNOXEHUN, TEKTOHNYECKNE, CTPYKTYPHbIE,
mMeTamopdmnama, naneoBysrikaHUYECKNE, NUTONOro-gaunarnecHble,
naneoreorpadguyeckme u ap.).

4. leoxnmmnyeckme (MOHO- 1 NOMNANIEMEHTHbIE), LUNUXOBbIE, reodn3nyeckme.
5. KapTbl NonesHbIX UCKoMaeMblX.

6. KapTbl 3aKOHOMEPHOCTEN pasMeLLeHNs U NPOrHo3a rnonesHbIX NCKonaeMblX
(MUHepareHu4eckume).

N306pakeHHble Ha MUMHEpPareHM4YeCcKMx KapTax nepcnekTuBHbIE nnoLlaamn
KraccnduuupyroTcsa No CTEMNEHU NEePCNEKTUBHOCTU U HALEXHOCTM OLEHKN CTENeHn
NepcnekTUBHOCTN.



Bba3bl JaHHbIX

» PaHee cosgaHHble 6a3bl daHHbIX (BL) OOMKHBI ObITb akTyannanpoBaHbl U
nonosnHeHbl. basa gaHHbIX JOMKHA cogepkaTb MHOPMaLUUIO, UCNOMb30BaHHYO U
0DOCHOBbLIBAKLLLYHO MOCTPOEHME KapT, pa3pesoB N XapaKTEPUCTUK, N3STOXKEHHbIX B
oTyerTe.

* OcHOBHOW rpatunyeckon KOMMNOHEHTOW 6a3bl AaHHbIX SIBMSETCS KapTa
drakTnyeckoro matepuana B popmate 'MC, Bkntovarowas:

- aBTOpPCKMe 0bbekTbl HabngeHns (TOYKN HabMaEHUS, NIMHUM MapLUPYTOB, FOPHLIE
BblpaboTKkKn), 3a40KyMEHTUPOBAHHbIE B NpoLiecce NosneBbIX paborT;

- HeobXxoaMMOe KONMYECTBO 0OBLEKTOB HabNAeHNS NpeaLlecTBEHHUKOB (ONOPHbIE
CKBaXXMHbI, FOPHbIE BbIPAbOTKN, pa3pesbl, OTAESbHbIE MPUHLUMUNNANBHO BaXKHblEe
TOYKM HabnogeHns);

- CTpaToTUMbLI N METPOTUMNLI NoApasaeneHn CEPUNHON nereHabl;

- MYHKTbl aOCONTHOIO AaTMPOBaHNS, CBA3aHHbIE C Tabnuuamu pe3ynsTaTtoB
OaTUPOBaHNS;

-  TOYKH OI'IpO6OBaHI/IFI Ha pa3JjindyHble BUObl aHAliIn30B, CBA3aHHbIE C Tabnuuamm
pe3yrnbratoB aHalIMTUY4ECKUX onpegeneHnin.

- MYHKTbI reoPun3nNYeckmx 3aMepoB 1 pesyrbTaTbl UI3MEPEHUA.

« OnuncaHue CTpyKTypbl 6a3bl BKOYaETCHA OTAelTbHbIM TEKCTOBBbIM JOKYMEHTOM B
camy b/l.

*kk

Otyer, rpadumyeckmne n TabnuyHble matepuarnsl 1 B npegcrtaensTcAa Ha
9JTIEKTPOHHbLIX HOCUTENSX U B aHanoroson oopme.



[eonoro-akoHoMM4yeckas oueHKa pe3ynbTaToB
NMOUCKOBbLIX paboT

Benetcs Ha OCHOBE MPOrHO3HbIX pecypcoB 1 OpakKOBOYHbLIX KOHAULIUN.

KoHanuumn — COBOKYINMHOCTb 3KOHOMWYECKH 060CHOBaHHbIX Tpe6OBaHI/IIZ K KOJTN4eCTBY,
KadvecCTBY MNoJ1Ie3HOIo NCKoMnaemoro, K ropHO-TEXHNYECKMUM YCITOBUAM OTpa6OTKI/I
MEeCTOPOXOEHUA.

[encTeytouine Ha NoOUCKOBOW CTaaAnn KOHOAULMN PacCYmUThLIBAKOTCA MPUMEHUTENBLHO K
KOHKPETHOMY reosioro-npoMbILLSIEHHOMY TUMNY MECTOPOXAEHUN A4 TaK Ha3blBaeMbIX
HOpPMasiM3oBaHHbIX YCINOBWUN: CpedHee KayeCTBO None3Horo MCKonaemoro, cpeaHume
3anachbl, TEXHONOIM4Yeckne CBOUCTBa, obecneymBaroLme cpeaHne TEXHUKO-
9KOHOMMYECKMEe nokasatenn padboTbl FOPHbLIX NPeanpuaTUin. AT NokasaTenu
NPUHMMAIOTCS MO aHanornmm ¢ aKCnnyaTnpyemMbiMm MeCTOpPOX4EHNAMMN OAHHOIO
reosioro-NPoOMbILLIIEHHONO TUNa. Npu 3TOM yYnTbIBAETCS KOMMSIEKC pasHOObpa3sHbIX
dbaKTOPOB OLIEHKN MECTOPOXAEHUN: U3NKO-reorpaduyeckume, reorpado-
9KOHOMMYECKMNE, coLMnanbHO-9KOHOMUNYECKUE, TOPHO-TEXHUYECKMNE U Op.

Ecnu oueHnBaemMbli 0OObEKT HE BMOMHE COOTBETCTBYET HOPMann3oBaHHbIM
YCIOBUSIM, TO BBOAATCS COOTBETCTBYIOLLME MONPaBOYHble KO3 DULIMEHTHI.

Ha ocHoBe aTux AaHHbIX NPOrHO3MPYHTCS BEPOSATHbIE KanuTarnbHbIE BNOXEHUS B
CTPOUTENBLCTBO FOPHO-NPOMBILLUIIEHHOIO KOMMJIEKCa U NokasaTenu 3KOHOMUYECKON
apdEeKTUBHOCTM pa3paboTKM NOTEHLMANTbHOrO MECTOPOXOEHWS.

Bce 311 gaHHble ohopMnATCS B BUAE TEXHUKO-3KOHOMUYECKMUX COOBpakeHni
(TOC), KoTOpblE ABMATCA NPUNOXEHNEM K OTYETY O MOUCKOBbLIX paboTax.



MeToAb! OLleHKN NPOrHO3HbLIX PecypcoB

Bce mMeToabl OLIEHKK MPOrHO3HbIX PpeCYpPCOB OCHOBAHbI Ha COMOCTAaBJIEHUN
BCEWUN reosyiormn4eCKoun l/IHCbOpMaLI,I/II/I OLEHMBAEMOrO 1 3TArIOHHOIO OOBLEKTOB.

B kauyecTBe aTanoHHbIX MPUHMMAKTCA XOPOLLO U3YyYeHHbIe DacCeunHb!,
panoHbl, pyAHbIEe MOMA 1 y3nbl — ANsi pecypcoB kateropum P,
noTeHumarnbHble MeCTOpOXAeHUs — Ans kareropuu P, passeuaHHble
MecTopoXaeHus — ans kateropum P.. [ins 3TANOHHBLIX OBBHEKTOB OOIMKHbI
ObITb N3BECTHbI reonoro- I'IpOMbIIJJJ'IeHHbIM TWN, 3anackbl, COCTaB,
KO3(PPULMEHT PYOOHOCHOCTH (MMHepanmsaumm) n ap.

OueHKa NMporHo3HbIX pecypcoB BeOETCA B ABa dTana.

1) BblAENEHNE U OKOHTYpMBaAHME OOBLEKTa MPOrHO3HOM OLIEHKN,

2) KonnyecTBeHHada oLUeHKa NMPOrHo3HbIX PeCypCcoB.

[1ns ogHOW 1 TO ke nfiowagn BO3MOXHa OLieHKa pecypcoB Mo cyMmme
kateropun: Tuna P+ P+ P_.

Bbibop MeToooB OLEHKM NPOrHO3HLIX PecypcoB 3aBucuT oT ctaaum PP,

XapakTepa 1 NofHOTbl UICXOOHbIX AaHHbIX, Fe0Noro-CTPYKTYPHOM NO3ULMN,
BMAa NOre3Horo Uckonaemoro u T.1.

Haunbornee LWwnpoko ncnonb3yrTCs:

- METO[ 9KCNEPTHbIX OLEHOK;

- METO OLIEHKN MO cpedHEN NPOaAYKTUBHOCTMU;

- METOAbI OLUEHKN MO NIMTOXMMUYECKUM OpPEOiaM paccesiHUS.



MeTton JKCNMepTHbIX OLUEeHOK U
MeTo4d4 OLUEeHKU Nno Cpe,quVI NMPOAYKTUBHOCTU

« MeToa 3KCnepTHbIX OLUEHOK. HezaBncnMble akcnepTbl (KBaNMOUUMPOBaAHHLIE
cneumanucTsl B obnactun MeTtannoreHnm, NoMcKoB U pa3Bedku) Ha OCHOBE aHanunaa
TeppuTopuu gatoT CBOU MHAMBUAYASbHbIN MPOrHo3. B ganbHenLwemM YacTHble OLEHKU
00CcyXOatTCsa U KOPPEKTUPYIOTCSA B HECKOSBbKO TYPOB U yCTaHaBnMBaloTCsl Hanbonee
npaBgonogobHble. HegoctaTkoM MeToaa SIBAAETCA BO3MOXHbIN CYyObEKTUBU3M U
KOpnopaTMBHOCTb Npu BbIGOpE OLIEHOK.

* MeToa oLEeHKM Mo cpeaHen NPoAyKTUBHOCTU. 3aKknovaeTcs B 3KCTpanonsyumm
3aKOHOMEPHOCTEN pa3MeLLEHUS NONE3HOro NCKONaemMoro, dakTopoB KOHTPOMS K
KpUTEPUEB PYAOHOCHOCTMN 3TanOHHOW TEPPUTOPUM HA OLLEHUBAEMYIO C YYETOM
cTterneHu cxoacTsa. [porHosHble pecypchl (Q ) onpeaenstoTcsa no dopmyne:

Q=kq,

roe V — 0ObeM oLeHMBaeMoro o6be|<Ta V S M (SO M — COOTBETCTBEHHO nnowaab
1 MOLLHOCTb OLIEHMBAEMOrO obbekTa); q Q /“V — Cpe,El,HFlFl yaenbHas
NPOAYKTUBHOCTb (Q, — NPOrHO3HbIE pecypcbl 3TANOHHON TEPPUTOPUL; V, — obbem
3TanoHa, B KOTOpOM OLIEHEHBI pecypcbl); k — KoadbPUUNEHT cxoacTBa oLleHnBaemol
TEeppUTOpUN 1 3TarnoHa.

Uem bnnxke 3HadeHmne k K egnHuue, Tem bonblue cTeneHb cxoacTea. B kayecTtse
yAenbHOM NPOAYKTUBHOCTU MOFYT BbICTYNaTb: Macca Nofie3HOro NCKonaemoro,
KOMMNOHEHTa, MMHEpPana Ha eauHuLy obbema; YMCno pyaHbIX NIacToB, XU,
XUNbHbIX 30H HA eAnHULY nnowaan v T.n.

MeToq sBnsieTca Hanbonee pacnpoCTpaHeHHbIM.




MeTopn OLEHKU NPOrHO3HbIX pecypcoB no
nepBUYHbLIM OpeosiaM paccesaHuUs

» OcHOBaH Ha KOppensaumMoHHOW CBA3M Mexay NPOoAYKTUBHOCTSIMU OPEOSIOB U
KOpeHHbIX ckonsieHun. MNpegnoxeH A.lN. ConoeoBbIM.

» [lporHo3Hble pecypcbl Ha 3agaHHY0 BEPOsSATHYIO rmybuHy (H) onpegensatotcs no
doopmyne:
P

QH:n.a.4_O.H,

roe P — nnowagHasa npoayKTMBHOCTb opeorna: P=S(CX-C qb);
C,— cpefHee codepxaHue drieMeHTa B Opeorie, Cqb — oOHOBOE cofepXXaHue; n —
KOS (PULMEHT, yYnNTbIBAKOLLUA YPOBEHb AEHYOALMOHHOIo cpesa; a — KOS PULINEHT,

Bblpa)I(aI-OLLI,I/IVI AOJ1H0 KOHOMUMOHHbIX 3aracoB 3rieMeHTa B KOHTYpE NepBNYHOIo opeorsia.

*[1pn oUEHKe 1 OOMKHbI UCMOSb30BaTbCS BCE re0fnorMyeckne aaHHble, a Takke
NHONKATOPHbIE OTHOLLEHUS MYNbTUMNUKATUBHbBIX HAAPYAHbIX 1 NOAPYAHbLIX OPEONOB.
[na HeapoampoBaHHbIX pyaHbix Ten n=1,0, ansa cnabo apognpoBaHHbIxX N=0,8, ang
cpeaHe apoaupoBaHHbIX N=0,6.

*KoahdbnumneHT a BeiIbnpaeTcsa Ha OCHOBE ONbITHO-MEeToAMNYECKUX padoT. [Npu nx
OTCYTCTBUN MOXHO pekomMmeHaoBaTb (HCTpyKumsa no r/’x metogam..., 1983) anga
CKapHOBO-LUEENUTOBbIX, CKAPHOBO-NONMMETANINYECKMX, KonvyeaaHHo-
nonumeTtannuyeckux a=0,3; anga XurbHbIX 30510TO-KBapLEBLIX MecTopoxXaeHun a=0,2 n

T.A4.



MeTopn OLEHKU NPOrHO3HbIX pecypcoB no
BTOPUYHbLIM OpeofiaM paccesaHus

* Wcnonb3yeTtcs Ta xe doopmyrna, 4To 1 A5 NepBUYHLIX OPeorioB, HO A0baBnseTcs
eLle oanH KoadppuUMEHT NPonopUNOHaribHOCTN K:

P
QH:k.n.a.él_O.H,

roe K — KoodpPULUNEHT, paBHbIW OTHOLLEHUIO MPOAYKTUBHOCTEN BO BTOPUYHOM U
nepBUYHOM Opeore.

KoadbpunumneHT yctaHaBnmMBaeTCsl Ha OCHOBE OMNbITHO-METOANYECKNX paboT nnm no
nutepatypHbiM aHHbIM.

B ycnoBusix ryMmmgHoro knmmarta ans tsxenbix yctondmsbix metannos (Au, Pt, W, Sn)
k<1, ona pactBopuUMbIX MeTansos — k>1.

B ycrnosuax apngHoro knumara ans yCTondmBbIX TSXenblX MeTannos k=1, ans
pacTBOPUMbIX MeTannosB k<1.

[1na ycnosuin paBHMHHOIO pernbeda ¢ 3amMmeasieHHOW aeHygaumen, roe HabnogarTces
norpebeHHbIE OPEOSbl, 3HAYEHUE Kk AN pa3HbIX METANo0B MOXET KonebaTbCsl B OMEHDb
LUMPOKUX Npefgenax: ot k<<1 go k>>1.

*OLeHKa NPOrHO3HbIX PECYPCOB MO NOTOKaAM PacCesAHNUS, MaPOXUMNYECKUM

aTMOXUMMYECKNM, BUOXMMUYECKMM Opeonam BeaeTcsi No aHanormyHbiM dopmMynam ¢
MCnonb3oBaHNEM crieLnanbHbIX KoadduLneHToB, obecneymBatoLLmnxX nepexos ot
NepBUYHbBIX OPEOSIOB paccesiHUs KO BTOPUYHbBIM.



