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METOOANYECKUE PEKOMEHOALIUA
no npumeHeHuto Knaccudukauyum sanacos
MEeCTOPOXOEHMUN U NMPOTrHO3HbIX PeCypcoB
TBepAbIX NONe3HbIX MCKoMaeMbIX

MepgHble pyabl

MockBa, 2007

Pa3paboTaHbl PenepanbHbiM rocyAapCTBEHHbIM yupexaeHneM «locyaapcTBeHHasi KOMMccus No 3anacam nomnesHblix uckonaembix» (PryY IK3) no sakasy
MuHucTepcTBa npupoaHbix pecypcoB Poccuiickon denepauum u 3a cHeT cpeacTB dpeaepanbHoro GiogkeTa.

YT1BepxaeHsbl pacnopsikeHnem MIP Poccun ot 05.06.2007 r. Ne 37-p.

MeToaunueckme pekomeHAaLMM Mo npumMeHeHno Knaccugukaumm 3anacoB MeCTOPOXAEHUN U NPOrHO3HbIX PECYPCOB TBEPAbIX MOMNe3HbIX Uckonaembix. MeaHble
pyAbl.

MpenHasHaveHbl Ans paboOTHWKOB MPEeAnpuUATUA U OpraHM3aumi, OCYyLLECTBMSIOLMX CBOK AEeATeNbHOCTb B cdepe Heopononb3oBaHWs, HE3aBUCMMO OT WX
BEOMCTBEHHON NpuHagnexHocTn u cdopM CcobCTBEHHOCTU. [lpumeHeHue HacTosiwmx MeTtoguyecknx pekomeHpauuin  obecneynTt  nonyvexHve
reonoropassefovyHoOn HOPMaLMmM, NOMHOTa N Ka4ecTBO KOTOPOW AOCTaTOMHbl ANSA MPUHATUS peLleHnin O NPOBEASHUN AarnbHEeNLLnX pa3BefoyHbIX paboT unm o
BOBIEYEHNN 3amnacoB pa3BefaHHblX MECTOPOXAEHW B MPOMbILINIEHHOE OCBOEHME, a Takke O MPOEKTUPOBaHWMU HOBbIX UMM PEKOHCTPYKLUMM CYLLECTBYOLLMX
npeanpuaATUiA No aobblve n nepepaboTke NONe3HbIX NCKOMaeMbIX.

l. O6wue cBegeHus

1. HacTtosiwme MeTtoanyeckue pekomeHaauum no npumeHeHuto Knaccudukaumm 3anacoB MECTOPOXAEHWIA U MPOrHO3HbIX PECYpCoB TBEPAbIX MONE3HbIX
nckonaemblx (MegHbIX pyd) (nanee — Metoguyeckue pekomeHaauuu) paspabotaHbl B COOTBETCTBUM C [MonoxeHneM o MuHWCTEpCTBE MpPUPOAHLIX PecypcoB
Poccuiickon denepaumu, yTeepxxaeHHbIM noctaHoeneHnem lMpaeutensctBa Poccuiickoin ®efepauum ot 22 mons 2004 r. Ne 370 (CobpaHue 3akoHogaTenbcTsa
Poccuiickon ®epepaumm, 2004, Ne 31, c1.3260; 2004, Ne 32, ct. 3347, 2005, Ne 52 (3u.), cr. 5759; 2006, Ne 52 (3u.), cr. 5597), [onoxeHvnem o GenepanbHOM areHTCTBE Mo
Heapononb3oBaHWio, YTBEPX/AeHHbIM nocTaHosnennem [lMpasutensctea Poccuiickon ®enepaummn ot 17 unioHa 2004 r. Ne 293 (CobpaHue 3akoHopaTenbcTsa
Poccuiickon denepauumn, 2004, N 26, c1. 2669; 2006, Ne25, c1.2723), Knaccudurkaumen 3anacoB MECTOPOXAEHMWA U NMPOrHO3HbIX PECYPCOB TBEPAbIX MONE3HbIX
nckonaemblx, yTBepXxaeHHon npukasom MIMP Poccum ot 11 gekabps 2006 r. Ne 278, n copgepxaT pekomeHgauum no npumMeHeHuio Knaccudmkauum 3anacos
MECTOPOXAEHWUIN N MPOrHO3HbIX PECYPCOB TBEPABIX MOME3HbIX NCKONAEMbIX B OTHOLLEHUN MEAHBIX Pya.

2. Metoguyeckne pekomMeHAaLMM HanpaeneHbl Ha OKasaHuWe MpakTUYEeCcKOW MOMOLUM Heaponofb3oBaTeNsM W OpraHM3auusiM, OCYLLECTBASIOWUM
NnoAroToBKY MaTepuarnos No NoACYHETY 3arnacoB Nosie3HbIX MCKONaeMbIX U NPEACTaBNSIOLLMX UX HAa FOCYAapCTBEHHYH 3KCNepTU3y.

3. M e A b — MeTann XenTo-KpacHoro LBeTa, UMEoLWMI NAoTHOCTbL 8,94 r/cm3(xapakTepHO M3MEHeHMe NAOTHOCTM B 3aBMCUMOCTU OT YACTOTHI MeTanna);
obnagaer BbICOKOW 3MeKTpo- U TenronpoBOAHOCTHIO, KOPPO3MOHHOW CTOMKOCTbIO; Xopowo obpabaTbiBaeTcsi AaBNEeHWEM Kak B ropsiyem, Tak U B XONOZHOM
COCTOSIHWMN.



4. Mepapb npuvHaanexuT K rpynne xanbkounbHbIX 3NEMEHTOB, ee cpeaHee cofepaHue (knapk) B 3eMHon kope coctasnset 0,0047 %. B 6onblunHcTee
NPOMBILLIEHHbIX MECTOPOXAEHUA Medb NPUCYTCTBYeT B BuAe CynbduAHbIX coeauvHeHun. M3secTHo cBbiwe 200 mMeabcodepXalimMx MWHEpanoB, M3  HUX
NPOMBILLNIEHHOE 3HaYeHWe MMetoT Tonbko 15 (Tabn. 1).

Okono 90 % MMpoBbIX 3anacoB 1 Jo6bl4M Mean NPUXOANTCS Ha YeTblpe Cynbdunaa — XanbKonnpmT, 6OPHAT, XanbKo3uH 1 Ky6aHuT.

Tabnuua 1
FmaBHeMwMe MUHepanbl Meau

MuHepan Xumunueckuii coctaB | CogepxaHue | MnoTHocTb,

(cpopmyna) meau, % rlcm3
1 2 3 4
Xanbkonuput CuFeS2 34,5 4,1-4,3
BopHut CusFeS4 52-65 4,9-52
XanbKo3uH Cu,S 79,8 5,5-5,8
Ky6aHut CuFe2S3 22-24 4,0-4,2
Bneknble pyapl 3Cu,S(Sb, As),S; 22-53 4,4-51
OHaprut Cu3AsS4 48,3 4,4-45
KosennvH CuS 66,5 4,6-4,7
Manaxut CuCOj; - Cu(OH), 57,4 3,941
Asyput 2CuCOj;- Cu(OH), 55,3 3,7-3,9
Xpu3okonna CuSiO; - 2H,0 32,8-40,3 2,0-2,3
BpowaHTtut CuSO, - 3Cu(OH), 56,2 3,8-3,9
AtakamuT CuCl, - 3Cu(OH), 59,5 3,7-3,8
Kynput Cu,0O 88,8 5,8-6,1
TeHopuT CuO 79,9 5,8-6,4
CamopopgHas Cu 88-100 8,5-8,9
Meab

5. flo 50 % npov3BOAUMON MeAM MCMONb3yeTCs B 3MEeKTPOTEXHWYECKOW MPOMBILLIIEHHOCTU ANS MNpou3BoAcTBa kabenew, NPOBOAOB, W3rOTOBMEHWUS
TENNOOOMEHHMKOB, AeTanen XOonoAauSbHUKOB, BakyyMHoW annapatypbl. OgHako 40 % meau pacxodyeTrcsi Ha NpOW3BOACTBO CMIABOB C LMHKOM, OfIOBOM,
anioMUHUEM, HUKENEM, Xene3oMm, mapraHuem, 6epunnuem, KpemMHVeM U ApyrMMun anemeHtamu. Hanbonee M3BeCTHbl cnnasbl MeAW C LMHKOM — NaTyHb, C
OJIOBOM, arnoMUHUEM, KPEMHUEM U GepUnnmem — GPOH3bl, C HUKENEM U LUMHKOM — MerbXuMop, C HUKerNemM U MapraHueM — HUKENUH, KOHCTaHTaH U MaHraHuH.
YkasaHHble CnnaBbl LMPOKO WCMOMb3YIOTCS B ANEKTPOTEXHWMKE, MaLUMHOCTPOEHWUW, aBUALMOHHOW, CYAOCTPOUTENbHOM U MPUBOPOCTPOUTENBHON OTPaCsX
NPOMBILLNEHHOCTW, ANSI U3FOTOBMEHNS XUPYPrMYECKUX UHCTPYMEHTOB, ObITOBLIX MPEAMETOB U XYAOXECTBEHHbIX U3AENWIA, a Takke ANs YekaHku MoHeT. Conu
Meau NPUMEHsIIoTCS B Ka4ecTBe MUKpoyaobpeHuid, ans 6opbbbl ¢ BpeanTensMu 1 60nesHsaMmn pacTeHUA, B KOXKEBEHHOW U TEKCTUNBbHOW NMPOMBILLNIEHHOCTH.

Mo ypoBHIo Npon3BoacTBa U NOTPeGNeHUs cpeau ApYrMx METanoB Meab 3aHUMaeT TPETbE MECTO MOCIe Xenesa u antoMUHUS.

6. Mo kayecTBEHHOW XapakTepucTuke MeAHble pPyabl pa3aensoTcs credyolmm obpa3om: BecbMa Goratble ¢ coaepxaHvem meaun 6onee 3-5 %; Goratble,
coaepxalume bonee 2 % meam (ans pya meaHo-NopdupoBbIX MecTopoxaeHuih — 6onee 1 %); cpeaHero kadyectsa (psaaoBble) ¢ cogepxaHnem meau 6onee 1 %
(ans pya MmegHonopdupoBbix MecTopoxaeHuii — 6onee 0,4 %); 6epHble, cogepxawyme ot 0,7 oo 1 % (ansa pya megHonopdrpoBbIX MECTOPOXAEHU — meHee 0,4
%). Mo cTeneHn okncneHus pyabl MeaHbIX MECTOPOXAEHUI NOAPA3AeNnsioTcs Ha cynbduaHble, CMellaHHble U OKUcneHHble. Kputepuem ansi oTHeceHus pya K
TOMY MNW MHOMY TUMY CRYXWUT COAepXKaHWe meau B OKCuaHow dopme: ans cynbduaHbix pya — Ao 10 %; cMmewanHbix — 11-50 %; okucneHHbix — 6onee 50 %;
ONsi KaXKOoro MeCTopoXaeHus ata umdpa yTOUHSIETCS B NpoLiecce TEXHOMNOMMYECKUX uccnegoBanunii. Tak, anst YAokaHCKoro MectopoxaeHust paspaboTaHbl UHbIe
npeaensl: K cynbduaHbIM OTHOCATCS pyabl, cogepxatme Ao 30 % OKUCNEHHbIX MUHepPanoB Meau, k cMewwaHHbiM — 31-70 % v K okucneHHbIM — 6onee 70 %.

B komnnekcHbIX pygax, rae OCHOBHOE MPOMbILSIEHHOE 3HAYeHWe MMEIT Apyrne meTannbl (HUKenb, CBUHEL, LUMHK, MONMOAEH, Xerne3o, of1oBo, Bonbdpam,
3011070, BUCMYT), Me[b YacTo ABMAETCS BaXKHbIM MOMYTHO U3BNEKAEMbIM KOMMOHEHTOM.

7. MecTopoXaeHns Meay MHOTOYMCIEHHbI U FeHEeTUYeckn pasHoobpasHbl. B HacTosilee Bpemsi BblAENSIETCS LIEeCTb OCHOBHbIX MPOMbILMEHHbIX TUMNOB
MeCTOpOXAeHUN Meau (Tabn. 2).

Tabnuua 2
OCHOBHbI€E MPOMbILLIIEHHbIE TUMbI MECTOPOXAEHUI MeAHbIX pya

MpoMbILWNEHHbIN CTpyKTypHO- Bepywime [maBHble Haunbonee |KauvecTBo| MNpumMepbl MecTopoXxaeHuin
™n MOpPONOrnYecknii|  TEKCTYpbI pya pyOHble | XapaKkTepHble|  pyA

MECTOPOXAEHUIA | TWUM PYAHbIX TEN MUHeparnbl nonyTHble

KOMMOHEHTbI

1 2 3 4 5 6 7

MepgHo-HMKeneBbIn CornacHblennactoobpasHble |He3noBo-BKpanneHHble, MuppoTtuH,neHTnanaut, |Co, Boratble, |Hopunbckas n
3anexwu, NMH30- 1 MaccuBHble, BpekuneBble | XanbKonupuT, Ky6aHuT  |nnatuHouawbl,S, |cpegHue, |MeveHrckas rpynnbl
XunoobpasHble Tena Au 6eaHble | (Poccus),
paroHbICenbepw,
TomcoH (Kanapa),
Bywsenbaa, Kappy
(HOAP), Kambanga
(ABCTpanus)

MeaucTbix necyaHukoB | MnacToBble,nnactoobpasHble | MpoXuIkoBo-BKpanneHHble, | Xanskonmput,60pHUT, Ag, CpegnHue, | YookaHckoe

1 cnaHues M NEHTOBUAHbIE 3anexu BKpanneHHble XanbKo3uH Re, Se, Te, Pb, |6oratble |(Poccus),

Zn, Co, S [xeskasraHckoe
(KazaxcTtaH),
MaHcdensg
(FfepmaHus), Nrobnuk-
CepoLuoBuLbl
(MonbLwa),
AviHakckoe
(AdbraHucran),
MeaHbIN nosic
3ambuun n 3anpa

MepnHokonyeaaHHbi | MnacTto- unnuH3oobpasHble MaccmBHble, nonocyatble, | MupuT, Xanbkonupur, Au, Ag, Zn, S, |To xe Y4yanuHckoe, HoBo-
3anexu BKparnseHHble canepuT, uHoraa Pb, Se, Cd, YyanuHckoe,
NUPPOTUH Co, In, Te, Ge [alickoe,Moponbckoe,
Ypynckoe, Kbi3bin-
Hepe (Poccus),
OyTokymny
(PuHnAHAus), MayHT-
Aliza (ABcTpanus),
PuotuHTo (WUcnaHus)




1 2 3 4 5 6 7

MenHonopdupoBebiIn LLITokBepku Mpoxunkoso- Xanbkonuput,xanbkosuH, [Mo, Re, Au,Ag, |begHble | MuxeeBckoe
BKparsieHHble,BKpanneHHble | MonnMbaeHuT, nmput Se, Te (Poccus),
Kanbmakelpckoe,
LNanbHee
(Y3bekucTaHn),
KoyHpapckoe,
Bouekynbckoe
(KasaxcTtaH),
KapykapaHckoe
(ApmeHns),
OpaeHTynH-O60o
(MoHronus),
MECTOPOXAEHUS
Kanagbl, CLUA,
Mekcwikn, IMepy,
Yunu, Npara

CkapHOBbI MnacTto- u cton6oo6pasHble, |MaccuBHble,rHe3noBbIE, Xanbkonuput, marHetut, |Au, Ag, Fe, Co, |CpegHue | TypbuHckas rpynna
CIOXHOW hopMbI 3anexmu BKpanseHHble, BOPHUT, MUPPOTHUH, Mo, Se, Te, S (Poccust), Caskckas
NPOXWUIKOBbIE nmpuT rpynna (KasaxctaH),
Manko-TbeipHOBO
(Bonrapwus), Peuk
(BeHrpus), Spmcbpe
(MnpoHesns)

Ksapueso- XKunbl, XnnbHble MaccuBHble,rHe3aoBbIe, Xanbkonuput,ccpaneput, |Ag, Au, Pb,Zn, « KadpaHckoe
CynbUAHBIN 30HbI, MHOTAA coveTatoLmecs |bpekyeBnHbIe, nmpuT Cd, Te, Se, Bi, (ApmeHus),
(>KMnbHbIN) C MeTacoMaTU4eckuMm BKpanneHHble u Sb,Mo YaTblpKynbckoe
3anexamu NPOXMWINKOBO-BKPanneHHble (KasaxcTtaH), PocceH
(Bonrapwus), BetoT
(CWA)

8. CynbuaHble MeAHO-HUKENEeBble MECTOPOXOEHUS TEeHETUYECKUM CBsidaHbl C AUdEpPEHLMPOBaHHBIMU MacCBaMU YIBTPAOCHOBHBIX M OCHOBHbIX
Marmatuyeckux nopog (nepugoTtuToB, rabbpo-HopuToB, rabbpo n rabbpo-gnabasos). MeaHo-HUKeNeBble pyaHble Tena pacnonaraloTcs NpenMyLLecTBEHHO B
NpUOOHHOW YacTU WHTPY3MBOB, @ MHOTA@ BO BMELLAWMX WHTPY3uBbl nopopax. Pyabl NpedcTaBneHbl CMOLHbIMM, GpPeKYMeBbIMU, MPOXUMKOBLIMU U
BKpanmneHHbIMU pa3HocTsiMKU. PyaHble Tena UMEoT, kak NpaBuio, KpynHble pa3Mepbl: MPOTSHKEHHOCTb MO MPOCTUPAHWMIO U MafeHWo OT COTEH METPOB [0
HECKOMbKMX KWIIOMETPOB, MOLLHOCTb A0 100 m; NNMTOOGpasHble, nnactoobpasHble, NMH3006pasHble, xunoobpasHbie n Gonee crioxHble OpMbI; 3anerawT
Cy6ropM3oHTanbHo, pexe NOMoro- UMK KPYTOHAKMOHHO. MOCNOACTBYOLLEE pa3BUTHE UMEIOT COrMacHbIe NnacToobpasHblie 3anexu BrkpanneHHbIx pya. K nexavemy
BOKy 3TUX 3anexen NpUypOYEHbl CMMOLWHbIE pyAbl, 06pasylolimMe OTAENbHbIE MNRAcTbl, JIMH3bl W KWMbl, CIIOXEHHbIE MaCcCUBHbLIMU, OpeKYNEBUAHLIMU U
ryCTOBKpPani€HHbIMW Pa3HOBUAHOCTAIMU. XapaKkTepHOi 0COGEHHOCTbIO CyNbMUAHBIX MEAHO-HUKENIEBbIX MECTOPOXAEHUI ABMSETCS CPABHUTENbHO BblAepXKaHHbIN
MWHepanbHbIA cocTas pya. Pyabl conepxart HUKenb, Medb, kobansT, naTuHouabl, a Takke 30510To, cepebpo, CEneH, TeNNyp U cepy.

9. MecTopoXaeHNUss MeAUCTbIX MECYAHWKOB U CINaHLEB NpUypOYEHbI K NECTPOLBETHLIM (hopMaLMaM CKIlaavaTbix 06rnacTel U pacrnonaraTcs B UX BHELLIHUX
nosicax, B HanoXeHHbIX Myfnbaax U Apyrux Nofo6HbIX CTPYKTYypaXx.

MOoLLHOCTV NPOAYKTUBHBIX TOJLL MEHSIIOTCS B LUMPOKMX Npeaenax. PyaHble Tena pacnonaratoTcsi 0GbIMHO B HECKOMbKUX ropu3oHTax (go 10, nHoraa Gonee)
cepbIX naryHHO-AENLTOBbLIX TEPPUrEHHbIX, Pexe kapGoHaTHbIX OTNoXeHN. ObLuee KONMYeCTBO PyAHbIX 3anexei B KPYNHbIX MECTOPOXAEHUSIX BECbMa BENMKO —
[0 HECKOINbKUX COTEH; pa3Mepbl X pa3HOO6pasHbl; rpaHuLbl C BMELLAKLWMMK NOPOAAMU HEYETKNE 1 onpeaensitoTcs onpobosaHuem.

XapaKkTepHol sIBNsieTcsl niacToBasi, a Takke NMMH30- U NeHToobpasHas hopma pyaHbIx 3anexei. Ons BHYTPEHHEro CTPOEHUs1 XapakTEPHO OTHOCUTESNbHO
paBHOMEpPHOE pacrpefeneHne nonesHbIXx KOMMOHEHTOB; cpeau Npeobnaaatowero KoNMYecTBa BKpaniieHHbIX Py CpefHero kavyectsa HabnoaalTcst npocnou,
NWH3bI U THe3aa 6onee GoraTbix pya.

OTNNYMTENBHON OCOBEHHOCTLIO 3TUX PyA SIBMSIETCA pasHOO6pasne LEHHbIX KOMMOHEHTOB (MeAb, LUMHK, CBUHEL, U MonyTHble: cepebpo, kobankt, Tennyp,
peHuit), UX MUHepanbHbIX (POPM (XanbKOMMPUT, XarbKo3uH, GOpPHUT, ccaneput, raneHuT U Ap.), CTENEHW OKUCIIEHHOCTU MPU 3HAYUTENbHBIX KOoneGaHusx
cofepxaHuii. B pyaax BecbMa 4acTo NpUCYTCTBYIOT MMHUCTLIE 06pa3oBaHus.

10. MegHokonyefaHHble (MeOHbIE U MeAHO-LIMHKOBbIE) MECTOPOXAEHUS CBSI3aHbl B OCHOBHOM C AU (depeHLMPOBaHHEIMU hopMaLmsimm 6a3ansTouaHoro
MarmMaTtM3mMa HaTpoBOW cepun: GasanbT-nMnapuToBON (CnunuT-kepaTodupoBoi) W GasansT-aHAesuT-gauuT-nunapuToBoil. B komnnekce BynkaHUTOB
KonyefaHHble pyabl NOKanu3oBaHbl NPEMMYLLECTBEHHO CPEAU NMOPOL KUCIOro COCTaBa, Hepeako 06pasyroLmx HECKONBbKO FOPU30HTOB.

Bce pasHoobpa3ne hopM pyaHbIX TEN MeAHOKONYeAaHHbIX MECTOPOXAEHUI ONpeaensieTcst HanuyYMeMm NSTU MaBHbIX CTPYKTYPHO-MOPMOOrMyeckunx TMnos,
oTAEerbHbIE U3 KOTOPbIX 0OLIYHO ABMSAITCS BEAYLUMMU A5 KOHKPETHBIX PYOHbIX MOne:

nnactoobpasHble Tena, 3aneratoLLye CornacHo ¢ HanracToBaHMEM pyAoBMELLaoLLMX NOPOA;

Tena KOMGMHMPOBAHHOW (HOPMbI, BEPXHUE YacTW KOTOPbIX COrMacHbl C HanmacToBaHWEM, a COMOCTaBMMbIE C HUMM NO pa3mepam anodusbl nexadero 6oka
CeKyT HannacToBaHue nog GonblIMMK yrmamu;

KpyTonagatoLume nuH3oobpasHble, pexe xunoobpasHble Tena, 3aHMMatoLLMe OTHETNNBO CeKyLLEee NOMoXeHe OTHOCUTENbHO HannacToBaHus;

3anexu, KOTopble XapakTepU3yHTC B3aMMHbIMU NepexofaMu Mexay KpyTonaaaroLiMMmy NMH3006pa3HbIMU Tenamu 1 3aneamm KOMGUHUPOBaHHOM (hOpPMbI;

3anexu cyHay4Hon dopmbl, obnagatoLume B NONEPEYHOM CEHYEHWUN YrNOBaTLIMU OHEPTAHUSMU U XapaKTEPU3YHOLLIMECS) UBMEHUYMBLIMU COMETAHUSIMU KPYTbIX U
NONOrMX COCTaBSIOLLMX.

Haunbonee kpynHble No 3anacam MecTopoXAEeHWUs XapakTepuayTcst npeobnagaHnem Ten CroXXHOW CyHAYYHOW U KOMBUHUPOBaHHOW hOPMbI.

BHyTpeHHee CTpoeHne MeLHOKONYeAaHHbIX PYAHbIX TEN XapakTepuayeTcsl COMETaHWEM pya MacCUBHOW (4acTo norocyaTol) U BKpanneHHo TekcTyp. Tena
MacCUBHbIX pyA OObIMHO MMET YeTKMe TreonorMyeckue rpaHvubl; BKpanneHHble pyabl, Kak MpaBuio, CBA3aHbl MOCTENEHHbIMM nepexojamu co cnabo
MVHepanu3oBaHHbIMK BMeLLaoLWmmm nopoaamm. CylecTBeHHasi 0CO6EHHOCTb MacCUBHBIX PyA — TOHKO3EPHUCTOCTb, NEPEXOASLLSS HEPeAKO B 3MYNbCUOHHYIO
BKpanneHHOCTb.

Pyabl npevmyLLeCcTBEHHO XanbKOMMPTUTOBOMO U ChanepuToBOrO COCTaBa C XarbKO3WHOM, GOPHWUTOM, apCeHONWPUTOM, raneHuToM W Ap. MaBHbIMU
None3HbIMU KOMMOHEHTAMM B HUX KPOMe MeOW WM LUMHKa SIBMSIIOTCA XXeneso M cepa, U3 MOMyTHbIX — 30M0To, cepebpo, kaamui, ceneH, Tennyp. Pyabl
Me[HOKonYeAaHHbIX MECTOPOXKAEHWI SIBISOTCS KOMMIIEKCHBIMU; B 3aBUCUMOCTY OT COAEPXKaHUs Meun U LIMHKa OHU pasfensiioTCs Creayowmm obpasom:

Cu, % Zn, %
MEOHBIE. ..., >0,5-0,7 <0,8-1,0
MepgHo- >0,5-0,7 >0,8-1,0
LIHKOBBIE......iveeeieiieeieeenaeaneans
CepHokonyepaHHble (cepbl 6onee 35 <0,5-0,7 <0,8-1,0
)

Mo konuuecTBy cnaralwLmx Ux cynbhuaoB (CoAepXaHuio cepbl) B MeAHOM M MeHO-LMHKOBOM TUNax pyA BblAensTcs: cnnolwHble (6onee 35 % cepbl)
BKpanneHHble (8o 35 % cepsl).

Maclutab MeCTopOXAEHNI BECbMa pa3nunyeH, HO NpeobnaaaloT cpeaHue No 3anacam MecTOPOXOEeHUs.

B6nu3y noBepxHOCTU Ansi MEAHOKONYEAAHHbIX MECTOPOXAEHUA XapakTepHO Hanmuyme 30Hbl OKUCHEHUs!, KOTopasi B KNnaccuyeckoM BuAe (CBEpXy—BHU3)
MMeeT Tpu aTaxa:

©KenesHasi Lnsina», npeacTasnsiowasi cobon ckonneHnsi Byporo xenesHsika, rae rmaBHbIMW MUHEparnaMu SIBRSIOTCS MMAPOKCUMAbLI U OKCUAb! Xeresa C
He3Ha4UTeNbHbIMU KONMMYECTBaMM ManaxuTa; kak npaBuno, oboraLleHbl 30110TOM 1 cepebpom;



OKMCIIEeHHblE, Tak HasblBaeMble YMopHble pyabl, rae 6Gonee 50 % MuHepanoB NpPeAcTaBneHbl OKCUMAHBIMU COEAUMHEHUSIMU — ManaxvuToM, asypuToM,
XPU30KONOW 1 Ap; 3TU pyAbl NIOX0 NOAAATCS 06oralleHuio;

30Ha BTOPUYHOIO CynbguaHoro oboralleHusi, NpeacTaBieHHas Xanbko3MHOM, KynpuToM v Ap; 310, Kak npasuno, 6oratble, nerko oboratumMble pyab.

K mepHoOkonyegaHHOMY TUMY OTHOCWUTCS TakKe HEMHOrOYWCIIEHHasi rpynna KomnyedaHHblX MeaHbIX, MEAHO-LMHKOBBIX MECTOPOXAEHWUA B TEPPUrEeHHbIX
Komnnekcax. PyaHble Tena 3aneratoT B LeNIOM COrMacHO C BMELL AWMU Nopoaamu, KOTopble CMATbI B KPYMHbIE CKNaAKW U HapyLUeHbl 30HaMu Apobnenus un
paccnaHueBaHusi.

OkonopyaHo-U3MEHEHHbIe Nopoabl NPeAcTaBeHbl KOPANEPUT-aHTOPUNNUTOBLIMU, BUOTUT-XNOPUTOBLIMU UK XNOPUT-KapbOHATHLIMU MeTacoMaTUTamu.

MepHokon4yenaHHble MECTOPOXAEHWS B TEPPUTEHHBIX KOMMNEKCax Marno ndyyYeHbl; 3BECTHbIE OOBEKTLI — MENKUE [0 CPeHMX No MacluTabam.

11. MegHonopdupoBble MECTOPOXAEHUSI MPOCTPAHCTBEHHO U FEHETUYECKU CBSI3aHbl C MasnbiMU UHTPY3USIMU U Tenamu cybByrkaHU4eckux noptrpoBbIX
nopoa YMEPEHHO KUCMOro COCTaBa U NOKanmuayTCs B UX 9K30- U SHOOKOHTaKTax.

MecTopoxaeHus 3Toro Tuna npeacTaBnsloT CcOOON KpynHble, U3MepsieMble COTHAMWU METPOB W NEPBbIMW KUIOMETPamu, LUTOKBEPKM C BecbMa
3HauYWTeNbHBIMK 3anacamy MeTanna; oBblYHO OHW He WMEIT PE3KUX FeONOrMYECcKMX FpaHuL, MOCTEMNEHHO Nepexoas B cnabo MUHEpPanu3oBaHHblE MOPOAbI.
dopma Mx 3aBUCUT B OCHOBHOM OT KOH(Urypauumm pyaoOHOCHOTO WHTPY3WBa, CBOWCTB BMeLLaloWMX MOPOA, XapakTepa [OPYAHOW W nocrnepyaHon
TpelmnHoBaTocTh. o XxapakTepy ovepTaHuin pyaHbIX TeN B NMNaHe BblAENATCA MECTOPOXAEHNS COXHOW OBaNbHON UMK KOMbLEBOW (hOPMbl U MECTOPOXAEHNS
YANNHEHHOW hopMbl.

B BepTuMkanbHOM paspese MNpOMbIWNEHHbIE MeaHonopdupoBble pyabl 06pPasyloT ropu3oHTanbHble UM cnabo  HakMoHHble NMH30006pasHble,
nnateo6pasHble Tena 6onbLLION MOLHOCTY UMK LITOKM; ANt MHOTUX MECTOPOXAEHWUIA TUNUYHA DOpMa Yalum U ONpPOKMHYTOrO KOHyca.

Becbma xapakTepHoi obLuert YepTo MegHONopMUPOBLIX MECTOPOXAEHWUI SBNSETCS BTOPUYHAa BepTuKalibHas 30HanbHOCTb; 0ObIYHO BblAenserca Ao
NATA 30H (CBEPXY — BHW3): BbILLENAYMBAHNS, OKUCIIEHHbIX PyA, CMELLUAHHBIX Pyd, BTOPUYHOTO CynbuUAHOro oboralleHnst u NepBUYHbIX PyA; MOLLHOCTb 30H
Konebnercs B LUMPOKMX Npefenax — OT NepBbIX METPOB A0 NEPBbIX COTEH METPOB.

Pyapl Kak npaBuno NpOXUIKOBO-BKPanneHHble, MPeuMyLLECTBEHHO XanbKOMMPUTOBOMO MW MOMUGAEHUT-XanbKONMMPUTOBOTO COCTaBa C pPasBUTUEM
BTOPWYHBIX CyNIbMAO0B MEAN N MUHEPANOB 30HbI OKWCIEHWS. XapaKkTepHa HepaBHOMepHas BKpPanneHHOCTb M TOHKOe npopacTaHue cynbduaos, U npexae Bcero
MonubaeHuTa. B monnbaeHuTe B BuAEe M3oMopHON NpUMecH NPosiBNAETCS PeHWI, CYLLECTBEHHO BNUSIIOLLMIA Ha LLIEHHOCTb pya.

Bce mecTopoxaeHWst aToro TMna conpoBoxaaroTcst bonee nnu MeHee sIpKo BblpaXXeHHbIMU 30HaMW TMAPOTEPMAabHO-M3MEHEHHbIX NOpoA.

12. CkapHOBble Me[Hble MEeCTOPOXAEHMUSI TeHeTUYEeCKU CBsi3aHbl ¢ AnddepeHumaTtamm rabbpo-ouopuT-rpaHoaNOPUTOBON U TPaHOANOPUT-CUEHUTOBOM
dopmaumii. MectopoxaeHus pacrnonaratTcs B 30HaX CKapHUPOBaHMUSI 1 OPOrOBUKOBaHMS.

Mo ycnosusm 3aneraHns u Mopdonormyeckum OCOBEHHOCTSIM Cpean KOHTaKTOBO-METacoMaTUYeCKUX MeCTOPOXAEHWUN BblAEnsTcs nnactoobpasHble u
HenpaBuIbHbIE 3aMneXu B CIOUCTbIX 0Caf0YHO-BYNKAHOMEHHbIX TOMLWAX, PyAHbIE Tena B HEMOCPEACTBEHHbIX KOHTAKTaxX MHTPY3MBOB C U3BECTHSIKAMU, 3arexu B
KCEeHonMTax nopoA KPOBMWU MHTPY3NBHBIX MAaCCUBOB, a Takke pyAHble Tena B TEKTOHUYECKMX 30Hax. Paamepbl pyaHbIx Ten HeBenuku, ux dopma pasHoobpasHa.
MpeobnagatoT nnactoobpasHblie Tena ¢ pasnMyHbIMU OCNOXHEHVSIMU B BUAE anodus, pasayBoB, XUMbHbIe 30HbI, CTON6006pasHblie 3anexu.

XapakTepHble OKONopyAHbIe U3MEHEHUS, HANOXEHHbIE HA CKapHMPOBaHHbIE MOPOAbI, NPEACTaBIIeHbl aKTUHONUTU3aUMEN, XNOpUTU3aLueil, OkBapLEeBaHNEM,
cuaepuTmaumen, baputmusaumnen n JoNnoMuTU3aumen.

13. KapueBo-cynbduaHble (KunbHble) MecTopoxaeHusi, obpasoBaBLIMECS B pe3yrbTaTe BbINOMHEHWUS TPELUMHHBIX CTPYKTYpP UMM MeTacomaTuyeckoro
3aMeLLieHns BMeLatoLwyx noposa (NMpemmyLLecTBeHHO rPaHNTOMAHBIX U BYNIKAHOrEHHbIX), 0ObIYHO OTNMYaloTCA HebonblMMK pa3Mepamu (nepBble COTHU METPOB
No NPOCTMPaHUIO U NAaAeHNI0 Npu MolHocTn 0,5-2 M, nHoraa Gonee), CnoxHoln Mopdhonoruen pyaHbIX TeN, HANUYMEM pa3fyBoOB U NEPEXUMOB, Pa3BETBMNEHNN U
anodu3. PyaHble Xunbl 4acTo CONPOBOXAAITCA Opeosiamu NPOXWUIKOBO-BKPanneHHOW M1Hepanu3aumn. BHyTpeHHee CTpoeHue ux xapakTepusyetcs passutnem
BKpansieHHo-Nonoc4athblX, rHe3A0BbIX Y MAaCCUBHbIX TEKCTYP.

MecTtopoxaeHust 4aHHoro Tvna obbl4HO 3akroyaloT B cebe cpaBHUTENbHO HeGonbluve 3anackl Meau U B HAcTosILLee BPeMsi UX NpakTUyeckoe 3HavyeHue
HEeBEMNMUKO.

Kpome onmcaHHbIX TUMOB M3BECTHbBI MPOMBbILLNEHHbIE MECTOPOXAEHNS CaMOPOAHON Meau B paiioHe 03. BepxHero (CLUA), kap6oHaTuToBOE MecTopoXaeHue
Manabopa (KOAP) 1 BaHagneBo-xeneso-meaHoe BonkoBckoe MectopoxaeHne B Poccum.

14. IHTepec Ans OCBOEHUSI MOTYT NPEACTaBNATb TEXHOreHHbIE MECTOPOXAEHUS, 06pa3oBaBLUMECs B pesynbraTe CKnaavMpoBaHus 3abanaHcoBbiX MeaHbIX
pya, MeabcoaepXalumx oTX04oB 060raTUTeNbHOro (MUPUTHBLIA KOHLEHTPAT, XBOCTbI) M MeTanmnypruyeckoro (Lunaku, keku) npoueccoB. CocTaB M CTpoeHue
TEXHOMEHHbIX MECTOPOXAEHWIA ONPeaenstoTCA reonoro-npPOMbILLNEHHBIM TUMOM UCXOAHOTO MPUPOAHOTO MECTOPOXAEHNS, CNOCO6OM A06BLIYM U TEXHOMOTMYECKON
CXeMoW nepepaboTkn MUHEPanbHOTO Chipbs, @ TakkKe YCNOBUSAMU CKNaanpoBaHUs 1 CPOKaMM XpaHeHNs OTXOAOB. YkasaHHble hakTopbl TpebytoT cneundmnyeckmx
NOAXOL0B K U3YYEHUIO U OLEHKE TEXHOTEHHBLIX MECTOPOXAEHUI, 0COBEHHOCTU KOTOPbIX U3MOXEHLI B COOTBETCTBYHOLLMX HOPMaTUBHO-METOANYECKUX JOKYMEHTAX
1 B HacTosLWmMx MeToanyecknx pekomeHgaumsx He paccmaTpuBatoTCs.

Il. FpynnupoBka MecTopoXAeHUI NO CIOXHOCTU reosIorM4ecKoro CTpoeHus Ans Luenen passeaku

15. Mo pasmepam u hopme pyaHbIX Tern, U3MEHUYMBOCTU MX MOLLHOCTW, BHYTPEHHEro CTpOeHMst U 0COBEHHOCTAM pacnpefeneHnst Meam MecTOpOXAeHNS
MeZHbIX pyd coOoTBETCTBYHOT 1-, 2- n 3-in rpynnam «Knaccudukaumm 3anacoB MECTOPOXAEHUA M MPOrHO3HbIX PECYPCOB TBEPAbIX MOSIE3HbIX UCKOMaeMbIX»,
yTBEpXaeHHo npukasom MIP Poccumn ot 11 aekabps 2006 r. Ne 278.

K 1-n rpynne oOTHOCATCS MECTOPOXAEHWSI (y4acTKu) MPOCTOrO [eOflorMYeckoro CTPOEHWS C  PyAHbIMW  Tenamu, NPEeACTaBieHHbIMU  KPYMHbIMK
nnactoobpasHbiMi M MAUTOOBPa3HLIMK 3anexamu NpocTon OpMbl C BbIAEPXKAHHON MOLLHOCTLIO M OTHOCWUTENbHO PaBHOMEPHLIM pacnpedeneHnem meau.
[lnvHa M WnpuHa pyaHbIX TEn COCTaBfsieT OT COTeH METPOB A0 MepBblX KUIIOMETPOB NP MOLLHOCTM AecATKU MeTpoB ([hke3kasraHckoe MeCcTOpOXAeHue,
KasaxcTaH). Kpome TOro, k 9Toi rpynne OTHOCATCS MECTOPOXAEHUs, NpeACTaBeHHbIE KPYMHBIMU LUTOKBEPKAMMU NPOCTON (POPMbI MAOLWAALI0 A0 HECKOMbKUX
KBafpaTHbIX KUIIOMETPOB U MOLLHOCTbIO (FMY6MHOM) A0 1 kv C OTHOCUTENBHO PaBHOMEPHbBIM pacnpeeneHem Mean (KoyHpaackoe mectopoxaeHue, KasaxcTaH).

Ko 2-4 rpynne oTHOCATCA MEeCTOPOXAEeHUA (Y4acTKK) CIIOKHOMO reonorMyeckoro CTPOeHUs C PyaHbIMW Tenlamu, NPeacTaBneHHbIMU KPYMHLIMUA U CpeaHUMM
nnacroobpasHbIMi, NMH3006pa3HBEIMK 3anexamu U XunoobpasHbIMKM TenaMn HEOOHOPOOHOTO CTPOEHMSI, C HeBblAEePXaHHOW MOLLHOCTBIO MM OTHOCUTENbHO
HepaBHOMEpHbIM pacnpeaeneHneMm Mean. Pasmepbl pyaHbIX Ten no NPOCTUPaHWUIO U NafeHUo COCTaBMSAIOT AECATKM U COTHU METPOB (40 NepBbIX KUOMETPOB)
npy MOLLHOCTU AECATKN M COTHWM MeTpoB (YaokaHckoe, laiickoe, HoBo-YyanuHckoe, YsenbruHckoe, Mogonbckoe u ap. — Poccus). B aTy xe rpynny BxogsT
MeCTOPOXAEeHUS, NpeACTaBMNeHHble KPYMHLIMWA U CPeaHNMM LUITOKBEPKaMU 1 LUTOKOOBPa3HbIMU TeflamMm CROXHOM (hopMbl NAOLLAAbLI0 COTHW KBaApaTHbIX METPOB U
nepeble KBaApaTHbIE KUIIOMETPbI U MOLLHOCTBLIO AECATKM U COTHU METPOB C HEPaBHOMEPHbLIM pacnpeaeneHnem meamn (Kanbmakbipckoe, [lansHee — Y36ekncTaH).

K 3-1 rpynne oTHOCATCS MeCTOPOXAeHUs (y4acTKu) OYeHb CROXKHOTO reoflorM4yeckoro CTPOEHWs C PyAHbIMU Tenamu, NpeacTaBMeHHbIMU CPedHUMU U
HebonbLWMMKM Mo pasmepam fMH3006pasHbLIMM, NNACTOO6Pa3HBIMMU U XMUNOOBPa3HLEIMK 3anexamMn ¢ U3MEHUMBON MOLLHOCTLIO U HEBbIAEPXaHHLIM COAepXaHnem
mean (KpacHoreapgenckoe, OkTabpbckoe, TapHbepckoe, YycoBckoe, AnekcaHgpuHckoe — Poccus)) U HeGOMbLUMMKM  OYeHb CMOXHOTO  CTPOEHUs
CTON6006pa3HLIMK, LITOKOOOPA3HLIMMU TeNamMu, CIOXHO BETBALLIMMUCS, SIMH30MOA0OHLIMY MeTacoMaTUHECKUMI 3anexammn 1 Xunamm ¢ BeCbMa HepaBHOMEPHbLIM
pacnpepgeneHveM meau. Mo NPoOCTMPaHWIo U NaAeHNIo PyaHbIe Tena AOCTUraloT HECKOMbKMX COTEH METPOB C MOLLHOCTbLIO 40 50 m 1 Gonee ([xycuHckoe, Bagumo-
AnekcaHgpoBckoe, O3epHoe — Poccust)

MecTopoxgeHust (yvacTkv) MedHbix pya 4-n rpynnel Knaccudukauum, npeacTaBneHHble MENKUMU JXunamu, 3anexamu, NuH3aMu unu Tenamu c
YpesBbl4aNHO CMOXHBLIM MPEepPbLIBUCTLIM, THE34006pasHbIM pacnpeaeneHnemM pyaHbIX CKOMIEHWUI, CaMOCTOATENbHOMO MPOMBILLIEHHOTO 3HAYEHWs!, Kak nMpaBuIo,
He UMeIoT.

16. MNprHaOnNexXHOCTb MeCTOpOXAeHUs (ydacTka) K TOWM MM WHOW rpynne yCTaHaBNMBAETCS MO CTEMEHW COXHOCTW reoforM4yeckoro CTPOEHMst OCHOBHbIX
pYAHbIX Ten, 3aknoyatoLwmx He MeHee 70 % obLux 3anacoB MECTOPOXAEHUS.

17. lMNpn OTHECEHNN MEeCTOPOXAEHWUS K TOW MMM WHOW rpynne B psiAe CryYaeB MOTYT UCMOMb30BaTbCs KOMUYECTBEHHbIE XapaKTepPUCTUKA U3MEHYMBOCTU
OCHOBHbIX CBOICTB OpyAEHEHMWs1 (CM. NMPUIoXeHne).

11l. U3yyeHue reonornyeckoro CTpOeHNs MeCTOPOXAEHUNA U
BeLEeCTBEHHOro cocTaBa pya

18. Mo pa3BegaHHOMY MECTOPOXAEHUIO HEeobXoAuMO WMMeTb Tororpaduyeckylo OCHOBY, MacluTab KOTOpoW cooTBeTcTBOBan Obl ero pasmepam,
0COBEHHOCTSIM reoriorMyeckoro CTpOeHUst U pernbedy MecTHocTU. Tonorpaduyeckue KapTbl U NNaHbl HA MECTOPOXAEHUAX MeOHbIX Py 0ObIYHO COCTaBNATCSA B
MacwTtabax 1:1000-1:10 000. Bce pasBegoudHble M 3KCnyaTaumMoHHbIe BblpaboTku (KaHaBbl, LWypdbl, LWTOMbHW, LIAXTbl, CKBaXWHbI), Npodunu AetanbHbIX



reoomanyecknx HabnAeHUA, a Takke eCTECTBEHHble OBGHaXKeHUs! PYAHbIX Tel U 30H AOSKHbl OblTb WHCTPYMEHTaNbHO NpuBa3aHbl. [oa3eMHble TropHble
BbIpabOTKM W CKBaXWHbl HAHOCATCA Ha NnaHbl NO AaHHbIM MapKleigepcko cbeMku. Mapklengepckue nnaHbl ropu3oHTOB FOpHbIX paboT 06blYHO
cocTtaenstoTcs B MaclwTabax 1:200-1:500; cBogHble nnaHbl — B MacwTtabe He Menbde 1:1000. [na ckBaXuH OOMKHbI ObiTb BbIYMCNEHBI KOOPAMHATBI TOYEK
nepeceyveHns UMM KPOBIW Y MOAOLLBbLI PyAHOrO Tefa v NOCTPOEHbI NMPOMOXEHNS X CTBOIOB Ha MMOCKOCTW MNaHoB U pa3pes3os.

19. leonornyeckoe CTpPOEHNE MECTOPOXAEHUA AOMMKHO ObiTb AeTanbHO M3y4YeHO M OTODpaxeHo Ha reonornyeckon kapte macwraba 1:1000-1:10 000 (B
3aBMCUMOCTU OT €ro Pa3MepoB U CIIOXHOCTU), FeONorMyYecknux paspesax, fnnaHax, Npoekuusix, a B HeOGXOAUMbIX Cryyasix — Ha Grnok-guarpaMmax U MoAensix.
leonornyeckne n reopusnyeckme matepumansl N0 MECTOPOXAEHWIO AOMKHbBI AaBaTb NpeAcTaBneHne o pasmepax u opme pyaHbIX Ten, yCnoBUsAX UX 3aneraHus,
BHYTPEHHEM CTPOEHUM U CNIOLIHOCTU, XapakTepe BbIKIIMHWBAHWUSA PYAHbIX TeM, OCOGEHHOCTSX U3MEHEHUS BMELLAIOLLMX NOPoa Y B3aUMOOTHOLLEHUAX PYLAHbIX
Ten ¢ BMeLLalLWwyMn NopogamMu, CKnagvaTtblMyM CTPYKTYpaMu U TEKTOHUYECKUMU HapyLUEHUSAMU B CTeneHW, HeobxoamMon u [oCTaToqHOM Ans 060CHOBaHWSA
noacyeta 3anacoB. Cnegyer Takke OBOCHOBaTb reOnormyeckue rpaHulbl MECTOPOXOEHWUS U MOUCKOBLIE KPUTEPUW, ONPEfEnsioWne MECTOMNONOXEHNE
nepcneKkTUBHbLIX Y4acTKOB, B Npedenax KOTOpbIX OLEHEeHbl MPOrHO3Hble PecypChbl KaTeropum Py*.

20. Bbixogbl Ha MOBEPXHOCTb W MPUNOBEPXHOCTHbIE YacTW PyAHbIX TeN U MUHEpPanu3oBaHHbIX 30H AOIMKHbI ObiTb U3y4YeHbl rOpHbIMU BblipaboTkamu 1
HernybokMMK CKBaXXMHamu C NPUMEHeHMeM reon3NYeckMX U reoXMMUYECKUX MeTOAOB W OnpoboBaHbl C [AeTanbHOCTbIO, MO3BOMSAOWEN YCTaHOBUTbL
MOpPONOr1io 1 YCNoBUSI 3aneraHust pyaHbiX Ten, rmyGuHy pasBuTUS M CTPOEHME 30Hbl OKUCMEHWs, CTeneHb OKUCMEHHOCTU pyd, OCOBGEHHOCTU WU3MEHEHMUS
BELLECTBEHHOro COCTaBa, TEXHOMOrMYECKNX CBOWCTB U CoAepXXaHuin Mean 1 bnaropodHbiXx MeTannoB M NPOBECTU MOACHET 3anacoB OKUCIIEHHbIX U CMELLAHHbIX
pya pasfenbHo Mo NPOMBILLNIEHHBIM (TEXHOMOMMYECKUM) TUNaM.

21. PasBefka MeCTOpPOXAEHUIA MeAHbIX PyA NPOCTOrO CTPOEHWUS Ha rnybuHY NpoBOAWUTCA B OCHOBHOM CKBaXKMHaMW (MECTOPOXKAEHWUIA CIOXHOMO CTPOEHNS —
CKBaXXVMHaMM B COYETAHUM C TOPHbIMK BblpaboTKamMu), C UCMOMb30BaHWEM FeOU3NYECKUX METOLOB WCCNEAOBaHUA: HA3EMHbIX, B CKBaXWHAX W TOPHbIX
BblpaboTkax.

MeToavka pasBegkuM — COOTHOLLEHWE OGLEMOB TOPHbIX PaboT u BypeHus, BuAbl FOPHbIX BbIPAGOTOK M Cnocobbl GypeHus, reoMeTpus U MIOTHOCTb
pa3Bedo4HOM ceTn, MeTodbl U cnocobbl onpoboBaHns — AormkHa obecneunBaTb BO3MOXHOCTb MOACYETA 3anacoB MO KaTeropusiM, COOTBETCTBYIOLLMM rpynne
CMNOXHOCTN reonorm4eckoro CTpoeHus MectopoxaeHns. OHa onpenensetcs UCXOAS M3 reonornvyeckmx OCOBEeHHOCTEN PyAHbIX Ten C y4eTOM BO3MOXHOCTEN
rOpHbIX, BYpPOBBIX U reoU3N4ECKUX CPEACTB pa3Beaku, a Takke onbiTa pa3Beaku U pa3paboTky MECTOPOXAEHWUI aHaNorM4YHoro Tuna.

Mpun BbIGOPE ONTUMaNbLHOrO BapuaHTa pa3sBeaku CrneayeT yYuTbiBaTb CPaBHUTENbHBIE TEXHUKO-3KOHOMUYECKUE MOKasaTenn 1 CPoku BbiNonHeHns pabot no
pasnuyHbIM BapuaHTam pa3Beaku.

22. Mo ckBaxuHaM KOMOHKOBOro BypeHust AomkeH GbiTb NMOMyyYeH MakCMMarbHbIN BbIXOL KEpHa XOpOLUe COXpaHHOCTH, obecneymBalowmin BbISCHEHUE C
Heo6X0AMMON MOMHOTOM OCOGEHHOCTeW 3aneraHns PyaHbIX TEM M BMELLAWMX Nopod, MX MOLLHOCTM, BHYTPEHHEro CTPOEHUst pydHbIX Ter, Xxapakrepa
OKOMOPYAHbIX WM3MEHEHWN, pacnpenenieHnss NpPUPOAHbIX Pa3HOBWAHOCTEW PYyA, MX TEKCTYpbl U CTPYKTYpbl, @ TakkKe MNpeACTaBUTENbHOCTb MaTepuana Ans
onpo6osaHus. NMpaKkTUKON reonoropa3sefoyHbiX paboT YCTaHOBMEHO, YTO BbIXOA KepHa ANs 3TUX uenen JomKeH ObiTb He MeHee 70 % no kaxagomy pewcy
BypeHus.

[locToBepHOCTL OnpeaeneHns NMHeHOro BbIxoAa KepHa cnefyeT CMcCTeMaTUYeCKN KOHTPONMpOoBaTb APYrMKN cnocobamu — BECOBbLIM, 06BEMHbIM.

BenuunHa npeactaBUTENbHOTO BbIXOAA KepHa ANs OnpederieHvsl CoAepXaHuii Meay U MOLLHOCTEN pyAHbIX MHTepBaroB AOrkHa ObiTb NoATBEpXAeHa
NccnefoBaHNs MU BO3MOXHOCTU ero n3bumparensHoro Uctupanvs. [na a1oro HeobxoaMMO MO OCHOBHBIM TWMam pyA COMOCTaBWUTb pe3ynsTaThl OnpoboBaHWS
KepHa 1 Lwnama no uHTepBanam ¢ UX pasfnuyHbIM BbIXOAOM C JaHHLIMU ONpOGOBaHUsi FOPHbIX BbIPabOTOK, CKBaXWH yAAPHOrO, MHEBMOYAAPHOTO U LIAPOLLEYHOTO
BypeHns, a Takke KONIOHKOBBIX CKBaXXUH, NPOBYPEHHbIX C NPUMEHEHNEM CbEMHBIX KEPHOMPUEMHUKOB.

Mpy HW3KOM BbIXOAE KEpHa MMM ero u3bupatenbHOM UCTUMPaHUK, CYLLECTBEHHO UCKaxalolwem pesynbraTtbl onpoboBaHusi, criefyeT NPUMEHsTb Apyrue
TeXHWUYeckne cpeacTBa pa3Beaku.

Mpy pasBedke BEPXHWUX YacTeil PYAHbIX TEM, CHNOXEHHbIX PbIXMbIMUA PA3HOBUAHOCTAMM pya (30HA OKUCNEHUs), criedyeT NPUMEHsITb crneuuanbHyo
TexHonormio BGypeHns, cnocobCTBYIOLLYIO MOBLILEHUIO BbixoAa kepHa (6ypeHve 6e3 MpOMbIBKM, YKOPOYEHHbIMW pelicamu, MpUMEHEHWE cneumarnbHbIX
NPOMbIBOYHbBIX XXUAKOCTEW U T. M.).

Ons noBbIlWEHNS [OOCTOBEPHOCTM U WMHGOPMATUBHOCTM OypeHus criegyeT UCnonb3oBaTb MEeToAbl reoU3NYEecKUX WCCNefoBaHW B CKBaXWHaX,
pauvoHanbHbIA KOMMMEKC KOTOPbIX OMpeaensieTca UCXoAs W3 MOCTaBMEHHbIX 3aAadv, KOHKPETHBIX reonoro-reouanyecknx YCroBuii MECTOPOXAEHUS W
COBPEMEHHbIX BO3MOXHOCTEN reodusnyeckux metogoB. Komnnekc kapoTtaxa, 3pdeKTUBHbIA ANs BbIAENEHWUS PYAHbIX WHTEPBANOB W YCTAHOBMEHUSI UX
napameTpoB, AOMKEH BbIMOMHATLCA BO BCEX CKBaXKMHAX, NPOBYPEHHbIX HA MECTOPOXAEHUN.

B BepTukanbHbIX CkBaXkuHax rnybuHoi Gonee 100 m M BO BCEX HAKMOHHbIX, BKIOYasi MOA3EMHble, He Bonee Yem yepes Kaxable 20 m JOMKHbI BbITb
onpegeneHbl U NOATBEPXAEHbl KOHTPOMbHBIMW 3aMepaMun asuMyTarnbHble U 3eHUTHbIE YIMbl UX CTBOMOB. Pe3ynbraTthl 3TUX U3MepeHui HeobxoanMo yunTbiBaTb
npyu NOCTPOEHUM FEONOMMYECKUX Pa3pe3oB, MOrOPU3OHTHBIX MMAHOB U pacyeTe MOLLHOCTEN pyaHbIX UHTepBanoB. MNpu HamUyYMU NOACEYEHWI CTBOMOB CKBaXWH
ropHbIMY BbipaboTkamu pesynbraTbl 3aMepoB NPOBEPSIIOTCA AaHHLIMU MapKLLENAEePCKON NPUBSI3KK.

[nsa ckBaxuH HeobxoaMMo 06ecneynTb NepeceveHns UMW PyaHbIX Ten nod yrnom He mexee 30°. [ns nepeceveHns KpyTonapawowwmx pyAaHbIX Ten nog
6onblUMMM yrnamu LenecoobpasHo NpUMEHSATL UCKYCCTBEHHOE UCKPUBIEHWE CKBaXWH. C Lienbo NOBbILeHUst 3PEKTUBHOCTU pa3Beaku crieayer ocyLLecTBsTbh
BypeHne MHOro3abonHbIX CKBaXKWH, a MPY HAaNU4YnM rOPU3OHTOB FOPHbIX PaboT — N BEEPOB NOA3EMHbIX CKBaXWH.

BypeHue no pyge LenecoobpasHo NpousBoanTb OAHUM AUAMETPOM.

23. TopHble BbIpaboTKM NpOXoasTCs, Kak NpPaBuo, Ans KOHTPOSst AaHHbIX BypeHusi, reonsnyecknx uccrnegoBaHuii u otbopa TexHonormyeckux npob, a Ha
MECTOPOXAEHUSAX CIOXHOTO CTPOEHUS — AN U3Yy4YeHUs (B COMETAHUN CO CKBaXKMHaMM) YCIIOBUIA 3areraHusi, Mopdonorum, BHyTPEHHENO CTPOEHUS PYAHBIX Tef, UX
CNIIOLHOCTH, BELLLECTBEHHOrO CoCcTaBa pya.

Ha mecTopoxaeHusix, pasBeaka KoTopblX OCYLLECTBSIETCS FOPHLIMU BblpaboTkamu, A0OSHKHbI BbiTb U3y4YeHbl B JOCTAaTOMHOM OObeME Ha NpeacTaBUTESNbHbBIX
yyacTkax CnolWHOCTb M U3MEHUYMBOCTb OPYAEHEHUS MO NPOCTUPAHWI0 W MafeHWUto: MO ManoMOLLUHbIM PyAHbIM Tenam — HenpepbiBHbIM MPOCIeXUBaHUEM
LWUTPEeKaMn U BOCCTAOLIMMW, @ MO MOLUHLIM PYAHbIM Tenam MW LUTOKBEpKaM — MNepecevyeHnem Keeplunaramu, opTamu, NoA3eMHbIMWU TFOPU3OHTamNbHLIMU
CKBaXWHaMW.

[opHble BbIpaboOTKM credyeT NPOXOAUTb Ha YyvacTKax WM FOPU3OHTaxX MECTOPOXAEHWS, HaMeyYaeMblX MPU COCTaBMEHUUN TEXHWUKO-3KOHOMWUYECKOro
obocHoBaHus kK NepBoOOYepeaHoN oTpaboTke.

24. PacnonoxeHue pa3BefoyHbIX BbIpaboTOK U PacCTOSIHWUSA MEXAY HUMW OOMKHbI ObiTb onpeaeneHbl Ans Kaxaoro CTPYKTYpHO-Mopdonormyeckoro tuna
pyOHbIX TEM C Y4eTOM WX pa3MepoB, OCODEHHOCTEW reonorMyeckoro CTPOEHUs U BO3MOXHOCTU WCMOSb30BaHUSI reou3nyecknx MEeTOAOB (Ha3eMHbIX,
CKB@XWHHbIX, LUAXTHO-PYAHUYHbIX) 47151 OKOHTYPUBaHUS PYAHbIX TEN U U3YYEeHUS UX CMIOLLUHOCTU.

MpuBeneHHble B Tabn. 3 0606LEeHHblE CBEAEHUS O NMOTHOCTU CETEN, NPUMEHSBLUMXCA NPU pasBeake MeCTOPOXAEHUI MeaHbIX pya B cTpaHax CHI, moryT
YYMTBIBaTLCSA NPU NMPOEKTUPOBAHWUK reonoropasBefoyHbIX paboT, HO UX Henb3s paccMaTpuBaTh Kak obsizatenbHble. [Ans KaXaoro MeCTOPOXAEHUSI HA OCHOBaHWUM
M3Y4eHWNs y4acTKOB AeTanu3auun v TWaTenNbHOro aHanu3a BCEX MMEIOLLMXCA Freonormiyecknx, reopusmnyecknx n aKCnnyaTaumMoHHbIX MaTepnanos no AaHHOMY
MW aHanorn4yHbIM MeCTOPOXAEHNAM 060CHOBBIBaKOTCS HaMbornee paunoHarnbHble FEOMETPUS U NIIOTHOCTb CETU pa3BeoYHbIX BbIpaboTok.

Tabnuua 3
CBefieHMs O NMMOTHOCTU ceTell pa3BeO4HbIX BbIpaboTOK, MPMMEHABLUMXCS NPU pa3BeaKke MeCTOPOXAEHMIN MeAHbIX pya cTpad CHI
Buabl PaccTosHunsa mexay nepeceveHnsiMm pyaHbIx Ten BoipaboTkamu (B M) Ans
BbIpaboTOK KaTeropuin 3anacos
Ipynna Xapaktepuctuka A B C1
MeCTOpOXAEeHUI HbIX Ten
poxA PYA no no no no no no
NPOCTUPaHUIO | NAAEHWIO | MPOCTUPaHUIO | NAJEHWIO | MPOCTUPaHUIO | NaJeHUI0

L1 ] 2 | 3 l4]5]6 7 [87]39 |




1 2 3 4 5 6 7 8 9
1-9 | KpynHble CkBaXwuHbl | 75 75 150 | 150 | 300 | 300
nnactoobpasHble
3anexu n
nnutoobpasHble Tena
npocTon hopmbl C
BblAEpXXaHHON
MOLLIHOCTbIO U
OTHOCUTENBHO
paBHOMEpPHbIM
pacnpepeneHnem
Meau

KpynHble LTOKBEPKN « 75 | 75 | 100 | 100 | 100 | 150
npocton opmbl C
OTHOCUTENBHO
paBHOMEpPHbIM
pacnpegeneHvem
Meau
2-a | KpynHble n cpegHve | CKBaXWHbl, | — - 50 75 100 | 150
nnacro- n rOpHble
NMH3006pasHble BbIpaboTKK
3anexu n
XunoobpasHble Tena
HeoAHOPOAHOro
CTpOeHus, ¢
HeBbIAEPXKaHHON
MOLLIHOCTbIO UMK
HepaBHOMEPHbLIM
pacnpegeneHvemMm
Meau

KpynHble n cpegHue To xe - - 50 100 | 100 | 200
no pasmepam
LLITOKBEPKMN 1
LUTOKOOGpPa3sHble Tena
CIOXHOWN hOpMbl,
HEOQHOPOAHOro
CTPOEHUs1, C
HepaBHOMEPHbIM
pacnpegeneHvemMm
Meau
3-a | CpegHue n « - - - - 50 50—
HebonbLme no 70
pa3mepam NnH30-,
nnacro- n
XunoobpasHble
3anexu ¢ N3MeH4YMBON
MOLLIHOCTbIO U
HeBblAEPXKaHHbIM
coaepxaHnem
nosnesHbIX
KOMMOHEHTOB;
HebonbLune, o4eHb
CMOXHOTo CTPOEHUS
cTon6o-,
LTOKOOGpPa3sHble Tena,
CNOXHOBETBSALLMECS
NH30MoA00HbIe
MeTacomaTtunyeckune
3anNeXu 1 Xunbl ¢
Becbma
HepaBHOMEPHbLIM
pacnpegeneHvem
Meau

MpumeyaHwue. Ha mecr pa3BedoyHasi ceTb AnNs KaTeropuu
C,no cpaBHeHWO C ceTblo AnA kateropun C, paspexaetca B 2-4 pasa B
3aBMCUMMOCTM OT CIIOXXHOCTM re0rorM4eckoro CTPOEHNSI MECTOPOXAEHUSI.

25. insi noATBEPXAEHWS AOCTOBEPHOCTU 3anacoB OTAENbHbIE YYacCTKM MECTOPOXAEHWI [OMKHbI ObiTh pa3BedaHbl 6onee AeTanbHO. Yncno u pasmepsbl
y4yacTKOB AeTanusauun onpegensitotcs Heapononb3oBaTteneM n obocHoBbiBatoTcst B TOO pa3BefoyHbIX KOHAMUMIA. OTW y4acTku crneayeT usyyatb 1 onpoboBaTb
no 6oree NNOTHOW pPa3BefOYHOW CETW, MO CPABHEHMIO C MPUHSTOW Ha OCTanbHOW YacTu MecTopoXaeHusi. Ha mMecTopoxaeHusix 1-i rpynnbl 3anacbl Ha Takux
yyacTkax WUnv ropusoHTax AOMmKHbI 6biTb pa3BeaaHbl No kateropusm A+B, 2-i rpynnel — no kateropun B, 3-i1 rpynnbl — kateropumn C,. Ha mecTtopoxaeHusx 3-n
rpynnbl CeTb pa3BefoyHbIX BbIPabOTOK Ha ydacTkax geTanu3aumu LenecoobpasHo Crywatb, Kak npaBuno, He MeHee YeM B 2 pa3a Mo CPaBHEHMWIO C NPUHSATON
ansa kateropumn C,.

YyacTku getanusaumm OOMKHblI OTpaxaTb 0CODEHHOCTM YCrnoBMI 3aneraHust U opMy pyaHbIX Ten, BMELLaLWMX OCHOBHbIE 3anachbl MECTOpPOXOEHUs!, a
Takke npeobnaparollee kayecTtso pyd. Mo BO3MOXHOCTM OHW pacrnonaralTcs B KOHType 3anacos, noanexaiiux nepsoovepenHor oTpaboTke. B Tex crnyyasi,
Korga Takue y4acTku He XapakTepHbl Ans BCEro MECTOPOXAEHMS N0 0COBEHHOCTAM reonormM4eckoro CTPOeHUs!, KauecTBy pyd U FOPHO-TeoNorMYeckMm yCroBusaMm,
[OSKHBI ObITb AETaNbHO U3YYEHbI TAKXKe YYacTKW, YOOBNETBOPSIOLLME 3TOMY TpeboBaHUIO.

Mpn Mcrnonb3oBaHUM MHTEPMNONSALMOHHBIX METOAOB MofcyeTa 3amnacoB (reocTaTucTuka, MeTod oBGpaTHbIX PacCTOsiHAM M Op.) Ha ydacTkax AeTanusaumu
Heo6xoaMMo 0GecrneynTb NIOTHOCTb Pa3BeAOYHbIX NEPECEYEHMI, OCTATOUHYHO AN 060CHOBaHUSI ONTUMAaNbHbLIX MHTEPNONSILMOHHBIX (hopmyr.

[ns WTOKBEPKOBBIX MECTOPOXAEHWIA, OLieHKa 3anacoB KOTOpbIX Npou3BoauTCs 6e3 reoMeTpusauuy KOHKPETHbIX PYAHbIX Tern, B 0606LIeHHOM KOHType,
C ucnonb3oBaHMeM Ko3d(PULMEHTOB PYAOHOCHOCTW, Ha OCHOBaHMW OMpeferieHnst NPOCTPAHCTBEHHOTO MOMOXEHMUS, TUNNYHBLIX DOPM U pa3MepoB y4acTKOB
KOHAVLIMOHHBIX Py, @ Takke pacnpefeneHns 3anacos no MOLHOCTU PyAHbIX UHTEPBAaroB AokHa ObiTb OLeHeHa BO3MOXHOCTb UX CENEKTUBHOW BbIEMKM.



MonyyeHHasi Ha yyacTkax AeTanuaaumm nHopMaumst crnonb3yeTcs Ansi 060CHOBaHMUS TPyMMbl CIIOKHOCTA MECTOPOXAEHUS!, YCTAHOBMNEHUS COOTBETCTBUS
NPUHSTON METOAUKWU, reOMETPUM U NMOTHOCTU pa3BedoyvHON CeTW, a Takke BblOpaHHbIX TEXHUYECKUX CPefcTB pa3Bedky OCODEHHOCTSM ero reornornyeckoro
CTPOEHWS, OfS1 OLEHKM OOCTOBEPHOCTU PE3ynbTaToB OMNpPOGOBaHMS U MOACYETHLIX MapameTpoB, MPUHATBIX MPW MOACYETE 3aMacoB Ha OCTanbHOW 4YacTu
MECTOPOXAEHNS, U YCNOBWIA pa3paboTkm mecTopoxaeHus B Lernom. Ha paspabaTbiBaeMbix MECTOPOXAEHUSIX ANS 3TUX Lenei MCMonb3ylTcst pesynbraThbl
3KCMNyaTaunMoHHON pasBeakn n paspaboTku.

26. Bce pasBegoyHble BbIpaboTKM U BbIXOAbl PYAHbIX TEM UM 30H Ha MOBEPXHOCTb AOMKHbI ObiTb 3a40KyMeHTVpoBaHbl. Pesynbtathl onpo6oBaHus
BbIHOCATCS HA NEPBUYHYIO AOKYMEHTALMIO U CBEPSIOTCA C re0sIorM4yecknM onmcaHnem.

MonHoTa 1 Ka4ecTBO NEPBUYHON OOKYMEHTaLMWN, COOTBETCTBUE €€ reonormyeckum oCOGEeHHOCTSIM MECTOPOXAEHUS, @ TakKe NPaBUIIbHOCTb OnpeaeneHus
NPOCTPaHCTBEHHOIO MOMOXEHNSA CTPYKTYPHbIX 3NEMEHTOB, COCTaBIIEHUS 3apMCOBOK M UX OMUCAHUIM AOMKHbI CUCTEMATUYECKN KOHTPONMMPOBATLCA CrNYEHNEM C
HaTypol cneumanbHO Ha3HaYeHHbIMM KOMUCCUAMU B YCTaHOBNEHHOM nopsiake. [pu npoBepke crefdyeT Takke OLEHWTb KayecTBO [eOnormyeckoro wu
reochmanyeckoro onpoboBaHns (BblAepPXXaHHOCTb CEYEHWS U Macchbl NMpPob, COOTBETCTBME WX MOMOXEHUS OCOBEHHOCTSM reonorMyeckoro CTPOeHUst ydacTka,
MOSHOTY U HenpepbIBHOCTb OT6opa npob, Hanuuume W pesynbTaTbl KOHTPOMbHOTO ONpoGOBaHUS), NPEACTaBUTENLHOCTb MUHEPArIoro-TEXHONOMMYECKUX U
NHXXEHePHO-rMapOreonornyecknx NCcnefoBaHuin, KayecTBo onpeaeneHnini obbemHon Maccbl, 06paboTkm Npob n aHanUTUYeckux paborT.

27. Ina n3y4eHnst Ka4yecTsa NOe3HOro NCKONaemMoro, OKOHTYPUBaHUA PYAHbBIX TEM U NoAcHeTa 3anacos BCE PyAHbIE UHTEPBanbl, BCKPbITbIE pa3BefoYHbIMU
BbIpaboTKaMun UMW YCTAHOBIEHHbBIE B €CTECTBEHHbIX OBHaXEHUSAX, AOMKHbI GbITb ONPO6oBaHbI.

28. Bbibop MeTOdOB (reonornmyeckux, reomnsnyecknx) U cnocoboB onpoboBaHWs NPOU3BOAUTCS Ha pPaHHWX CTagMsiX OLEHOYHbIX U Pa3BefoYHbIX paboT
MUCXOAS U3 KOHKPETHbIX reonorMyeckmx OCOBEHHOCTEN MECTOPOXAEHUS U (DU3NYECKUX CBOMCTB MOME3HOrO0 UCKOMAeMOro U BMELLAIOLMX NOopod, a Takke
NPUMEHSAEMbIX TEXHUYECKUX CPEeACTB pa3BeaKu.

MpuHaATbIE MeToa M cnocob onpoboBaHWs AoMmkHbI 06ecneynBaTh HaMbOsbLUY AOCTOBEPHOCTb Pe3ynbTaToB MpW AOCTAaTOYHOW MPOWU3BOAUTENLHOCTU U
3KOHOMWMYHOCTW. B cryyae npvMeEHeHWs HeCKOMbKMX MeTOodoB W CnocoboB onpoboBaHWs UX HeobxoaMMO COMOCTaBUTb MO TOYHOCTU PE3ynbTaToB U
[OCTOBEPHOCTY.

Mpwn BbIGOPE METOOOB (reonornyeckunx, reopusnyecknx:) n cnocobos (kepHoBbIN, GOPO3AOBLINA, 3aANPKOBLIN U Ap.) ONpo6oBaHMs, onpeaeneHun kadecTsa
otbopa n 0bpaboTkm Npob, oLeHke AOCTOBEPHOCTU pe3ynbTaTtoB onpoboBaHWsA crnedyeT pyKoBOACTBOBATLCS COOTBETCTBYIOLMMMU HOPMATUBHO-METOANYECKMMU
[OKyMeHTaMu.

29. OnpoboBaHve pa3BedoyHbIX CEYEeHUI crnedyeT Npou3BoanTb C COBMAEHNeEM creayoLwmx YCnoBuii:

ceTb onpo6oBaHWs OOMKHa ObITb BbIAEPXKaHHOW, NMOTHOCTb €€ ONnpeaensieTcs reonormyeckumm ocobeHHOCTAMM U3yYaeMblX YHacTKOB MECTOPOXAEHUS;
npo6bl Heo6x0AMMO OTOUpaTL B HanpaBneHU MakcManbHON U3MEHYMBOCTM OPYAEHEHNS; B Clyyae nepeceyeHunst pyaHblX Ten pa3sefoyHbiMy BbipaboTkamm (B
0COBGEHHOCTU CKBaXMHaMU) NOA OCTPbLIM YIMOM K HanpaBneHU MaKCUMaribHOW M3MEHUYMBOCTU (€CMM NpY STOM BO3HWKAIOT COMHEHUSI B NPEACTaBUTENBHOCTU
onpo6oBaHUs) KOHTPOMNbHLIMU paboTamMn MM COMOCTaBMEHNeM AOrkHa ObiTb [foKasaHa BO3MOXHOCTb WCMOMNb30BaHWSA B MOACYETE 3anacoB pesynbraToB
0nNpoGOBaHUS ATUX CEYEHU;

onpo6oBaHue criegyeT NPOBOAWTL HEMPEPbLIBHO, Ha MOMHYK MOLLHOCTb PYAHOrO Tena C BbIXO4OM BO BMeLLakLLMe Nopodbl Ha BEMNUYMHY, NPEBbILIAOLLYI0
MOLLIHOCTb MYCTOro MM HEKOHAWLMOHHOMO MPOCIOSN, BKMOYAaEMOro B COOTBETCTBUM C KOHAWULMAMU B MPOMBILINEHHBIA KOHTYP: ANA PyAHbIX Ten 6e3 BuauMbix
reonormyeckmx rpaHuL, — BO BCEX pa3BedoYHbIX CEYEHUSsIX, @ OIS PYAHbIX TEN C YETKMMU reonorMyeckummy rpaHuuaMmn — no paspexeHHoi ceTu BbipaboTok; B
pa3BefoYHbIX BbIpaboTkax KPOMe KOPEHHbIX BbIXOA0B PYyA AOMKHbI OblTb ONpoboBaHbl M NPOAYKTHI UX BbIBETPUBAHUS;

npupogHble Pa3HOBUAHOCTW PyA M MUHEPanu3oBaHHbIX NMOPOA [OMKHbI onpoboBaThbCs pPasfenbHO, CEKUMSIMU; AfNMHA Kaxdon cekuun (psipoBoi npobbl)
onpegensieTca BHYTPEHHUM CTPOEHWEM pyAHOro Tena, W3MEHYMBOCTbIO BELLECTBEHHOTO COCTaBa, TEeKCTYPHO-CTPYKTYPHbIX OCOBEeHHoCTen, u3mnko-
MeXaHWYeCKUX 1 ApYrux CBOWCTB pyd, @ B CKBaXMHaX — Takke ANUHOW peiica; Npy STOM MHTEpPBarnbl C pa3HbiM BbIXOAOM KEpPHa OMNpobyoTcs pasaensHo; npu
HanuyMmn n3bupartenbHOro UCTUPaHWs kepHa onpoboBaHWMIO NoABepraeTcst Kak KepH, Tak U U3MesnbYeHHble NPOAYKTbl BypeHus (Lwnam, Nbinb U Ap.); Menkue
NpoAyKTbl OTOMPAKOTCS B CaMOCTOSITENbHY Mpoby C TOro Xe WHTepBana, YTo U KepHoBasi npoba, obpabaTbiBaloTcs M aHanuaupyloTcst oTaensHo. Mpu
Hebonbwom auametpe OypeHuss M BeCbMa HepaBHOMEPHOM pacnpefeneHuyM MUHeparnoB Meau [eneHue KepHa npu onpoboBaHUM Ha MOMOBUHKM He
npon3BoanTCA.

Ons u3yyeHuss HepaBHOMEPHOCTW OpyAEHEHWS (MOPLMOHHOW KOHTPAcTHOCTM pyd) ANMUHA MWHTEpBanoB reodu3nyeckoro onpoboBaHWs He [OoMmKHa
npesbIWaTh 1 v, B CNy4ae 60nbLUMX MOLLHOCTEN U paBHOMEPHOTO OpyAeHEeHNUs — 2 M. [1Na n3y4eHns KOHTPacTHOCTW pyA Ha ypoBHe WTyda pesynbsratel SAepHoO-
reohmanyeckoro onpo6boBaHWs OOMKHbI MHTEPNPETUPOBaTLCA ANdMEHEHUManbHO No nHTepeanam 5 — 10 cv. OUEHKa MOPLMOHHOW M KYCKOBOW KOHTPAcTHOCTU
BbINOSHAETCS, PYKOBOACTBYSCb C COOTBETCTBYIOLUMMU HOPMAaTUBHO-METOANYECKUMUN [IOKYMEHTAMMU.

B ropHbix BblpaboTkax, nepecekawlmx pygHOe TENO Ha BCHO MOLLHOCTb, M B BOCCTalLWMX onpoboBaHWe [OMKHO NPOBOAUTLCA MO ABYM CTEHKam
BblpaboTOK, a B BblpaboTkax, NpoMAEHHbIX MO NPOCTUPaHUIO pyaHOro Tena, — B 3abosx. PaccTosiHns mexxay npobamu B NpocnexvsatoLmx BblpaboTkax 06bI4HO
He npeBbIWaloT 2—4 M (paumoHarnbHbIi War onpoboBaHuUst AOMKeH ObiTb NOATBEPXAEH IKCNEPUMEHTANbHBIMU AaHHBIMK).

B ropu3oHTanbHbIX ropHbIx BblpaboTkax Npu KPYTOM 3aneraHunin pyaHbIx Ten Bce npobbl pa3MeLLaoTcs Ha NOCTOSIHHOW, 3apaHee onpefeneHHon BbICoTe.
MpuHATLIE NapameTpbl NPO6 AOMXHbLI ObITb 060CHOBAHBLI 3KCMEPUMEHTaNbHLIMK paboTamu.

KauectBo onpo6oBaHUsi MO KaxaoMy NPUHATOMY METOAY U Cnocoby M MO OCHOBHLIM Pa3HOBMAHOCTSIM pya HEO6XOAMMO CUCTEMATUYECKU KOHTPONMPOBaThb,
OLieHMBas TOYHOCTb U AOCTOBEPHOCTbL pe3ynstaTtoB. CrnedyeT CBOEBPEMEHHO NPOBEPSAThL NOMoXeHNe Npob OTHOCUTENbHO 3NIEMEHTOB re0sIorM4eckoro CTPOeHs,
HaAEeXHOCTb OKOHTYPMBAHWUS PYAHbIX TEM MO MOLLHOCTM, BblAEPXaHHOCTb NPUHATLIX NapaMeTpoB Npob U cooTBETCTBUE hakTUHECKON Macchl MPObbl pacyeTHOw,
NCXOASA U3 NPUHSATOTO ceveHns 6opo3abl Unn akTUHECKOro AnameTpa 1 BbIXoAa KepHa (OTKNOHEHUS He AOmkHbI npeBsblwaTts +10-20 % ¢ y4eToM U3MeHYMBOCTH
NNOTHOCTM pyAbl).

ToyHoCTb 6opo3goBoro onpoboBaHNs creayeT KOHTPONMPOBaThb COMPsKeHHbIMW Bopo3aamu TOro e cevyeHus, KepHoBOro onpoboBaHusi B cnyyae
[OeneHunsi KepHa Ha NoNoBUHKN — O0T6OPOM NPoG M3 BTOPbIX NMONOBUHOK KEPHA.

Mpwn reodusnyeckom onpoboBaHNM B €CTECTBEHHOM 3areraHun KOHTPONMpYHTCs cTabunbHOCTL paboTbl annapaTtypbl U BOCNPOU3BOAUMOCTL MeToaa npu
OMHAKOBbIX YCMOBUAX PSAOBBLIX W KOHTPOMbHBIX M3MepeHuid. [laHHble No KapoTaxy AOMKHbI GblTb NOATBEPXAEHbI pesynsratamu onpoboBaHWsA kepHa no
OMOPHBbIM CKBaXWHaM C BbICOKMM ero Bbixodom (6onee 90 %). Mpu BbISBNEHWM HEOOCTATKOB, BMSIOWMX HA TOYHOCTb onpoboBaHWs, criegyeT Npou3BOAUTb
nepeonpoboBaHue (M NOBTOPHbLIN KapoTax) pyaHOro MHTepeana.

Mpy Hanuuuu n3BMpaTenbHOro WUCTUPaHUS, CYLECTBEHHO MWCKaxarolero pesynbsrathl onpoboBaHWsl, ero [OCTOBEPHOCTb MO CKBaXWHaM 3aBepsieTcs
onpoboBaHMEM COMNPsXEHHbIX FOPHbIX BbIPABOTOK.

[ocToBepHOCTb MPUHATOrO MeTofa M crnocoba onpoGoBaHUsi KOHTpoNUpyeTcst Gonee NpeacTaBUTENbHBIM CNOCOBOM — HA MECTOPOXAEHUSIX MEAHbIX PYA,
Kak npaBuno, BanoBbiM (3a4QMPKOBbIM), PYKOBOACTBYSICb COOTBETCTBYHOLMMU HOPMaTUBHO-METOANYECKUMN AOKYMeHTaMu. [ns aTon uenn HeobxoamMmo Takke
MCnonb30BaTh AaHHbIE TEXHOMOMMYECKMX NPO6, BanoBblx Npob, oTobGpaHHbIX ANs onpeaeneHust 06beMHOI Macchl B LiENWKax, U pesynstaTbl oTpaboTku.

Ons gencTeyowWwmMX NPeanpuaTUiA JOCTOBEPHOCTL MPUHATBLIX CNOco60B onpoboBaHus 3aBepseTcs ConocTaBlieHMeM B npeaenax OfHUX U TeX e ropu3oHTOB,
6rI0KOB UMK Y4aCTKOB MECTOPOX/AEHUS AaHHbIX, NOMYYEHHbIX Pa3fAenbHO MO rOPHLIM BbipaboTkam 1 6ypoBbIM CKBaXUHAM.

O6BbeM KOHTPONbHOrO onNpo6oBaHWs AomkeH BbiTb 4OCTATOYHBIM AN cTaTucTUYecko o6paboTkm pesynsTaToB M 060CHOBaHHbIX BbIBOAOB 06 OTCYTCTBUM
MW HaMU4YMM CMCTEMaTUYECKNX OWMBOK, a B crnyyae HeobxoAMMOCTN — U ANSA BBeAEHUS MONPaBOYHbIX KOS(PPULIMEHTOB.

30. O6pabotka npo6 npou3BOAMTCA MO CXeMaMm, pa3paboTaHHbIM AN KaX[Ooro MECTOPOXAEHWUS WM MPUHSTBIM MO aHanoruM € OAHOTUMHBLIMU
MecTopoxaeHusamMn. OCHOBHbIE U KOHTPOSbHbIE NPobbl 06pabaThiBalOTCA MO OAHOW CXEME.

KauectBo 06paboTkm Npob JOMKHO CUCTEMATUYECKM KOHTPONMPOBATLCS MO BCEM OnepauusM B 4acTh 060CHOBaHHOCTU koadduumeHTa K n cobnogeHms
cxeMbl 06paboTku.

O6paboTka KOHTPOSIbHBIX KPYNHOOGBEMHbIX NPO6 NPOU3BOAUTCS MO CreumanbHO COCTaBNEHHBIM NporpaMmmam.

31. XvMuueckuii coctaB pya AOMKEH U3y4aTbCs C MOSIHOTOW, o6GecneymBatoLLeit BbisBNEHWEe BCeX OCHOBHbIX, MOMYTHbIX MOME3HbIX KOMMNOHEHTOB, BPeOHbIX
npumMecei un LWNakoobpasyoLwmnx KOMMOHeHTOB. CoaepxaHusi UX B pyAe ONpeaensioTcsa aHanusamu npob XMMWYECKUMMU, CriekTpanbHbIMKU, usndeckumm,
reomanyeckum Unu ApyrMM1u MeTodamu, YCTaHOBMEHHBIMU FOCYAApPCTBEHHbIMM CTaHAApTaMu UMW YTBEPXAEHHbIMW HayyHbIM COBETOM MO aHanMTUYECKUM
metogam (HCAM) n HayyHbiM coBeTOM No meTogam MuHepanorudeckux nccnegosanun (HCOMMN).

M3yyeHne B MefHbIX pyaax MonyTHbIX KOMMNOHEHTOB NPOU3BOAUTCS B COOTBETCTBUM C «PekoMeHaaumMsMu no KOMNNEKCHOMY U3YYEHUH0 MECTOPOXAEHWUA 1
noAacyeTy 3anacoB NONYTHbIX NONE3HbIX NCKOoNaeMblX N KOMMNOHEHTOBY, ytsepxaeHHeiMn MIMP Poccuu B yCTaHOBNEHHOM MOpsAAKE.

Bce pspoBble Npobbl, kKak NpaBuo, aHanu3upyTCs Ha MeApb, a TaKKe Y Ha KOMMOHEHTbI, COAEPXXaHNE KOTOPbIX YYUTLIBAETCS NPYU OKOHTYPUBaAHUW PYAHbIX
TEn No MOLWHOCTU (UMHK, CBMHeL, MonubaeH, Hukenb, kobanet, cepa v Ap.). Opyrine nonesHbie KOMMNOHEHTHI (30110TO, cepebpo, cepa, ceneH, Tennyp, UHauNI,
cypbMa v ap.) 1 BpegHble npumeck (dpoccop, MbilbAK 1 Ap.) onpeaensitotcs 06bIYHO MO rpynnoBbiM Npo6am.

Mopsiaok 06beanHeHus psaaoBbiX NPob B rpynmnoBble, MX pasmelleHne 1 obLiee KonuyecTBo AOMKHbI obecneynBaTb paBHOMEpPHOE onpo6oBaHMe OCHOBHbIX
pa3HOBMAHOCTEN pyA Ha NOMYTHbIE KOMMNOHEHTbLI, BPEAHbIE NPUMECH U BbISCHEHWE 3aKOHOMEPHOCTEW N3MEHEHUS UX COAEPXaHWA N0 NPOCTUPAHWIO U NageHuo



pyaHbIX Ten.

[na BbISICHEHUSI CTENEHWN OKWUCINEHUS MEePBUYHBIX PYA W YCTAHOBMEHWS TMNy6uHbI pa3BUTMS 30HbI OKUCNEHWUS U FPaHUL, PacnpoCTPaHEHWUs OKUCMEHHbIX,
CMELLAHHBIX, Py 30Hbl BTOPUYHOTO 060ralleHnsi U HEOKUCHEHHbBIX Py AOMKHbI BhIMOMHATLCS ha3oBble aHanm3bl.

32. KauvectBo aHanm3oB npo6 HeoGXOAMMO cuUCTEMATUYECKM NPOBEPSiTb, a pesynbraTbl KOHTPOMsSi CBOeBpeMeHHO obpabaTbiBaTb B COOTBETCTBUM C
mMeToauyeckumm ykasanusmm HCAM n HCOMMW. Meonornyeckuin KOHTPONb aHann3oB Npob cnegyeTt OcyLWeCcTBNATb HE3aBUCHMO OT NTabopaToOPHOro KOHTPONS B
TeYeHue Bcero nepuofa passedkn MeCTOpoXAeHNs. KOHTporo nognexar pesynsraTbl aHanM3oB Ha BCE OCHOBHbIE, MOMYTHbIE KOMMOHEHTLI Y BpeAHbIE NPUMECH.

33. [ina onpeaeneHust BEMUYUH CryYanHbIX NOrpeLlHOCTen HeobxoaMMO NPOBOAUTL BHYTPEHHWUIA KOHTPOMb NyTEM aHanvaa 3almndpoBaHHbIX KOHTPOSbHbIX
npo6, oTo6paHHbIX M3 AyBnrkaToB aHanUTUYECKKX NPob, B TOW e nabopatopum, KOTopas BbIMOMHAET OCHOBHbIE aHanM3bl.

[N BbISBNEHNS N OLEHKN BO3MOXHbIX CUCTEMaTUYECKMX NOrPeLHOCTEN AOMKEH OCYLLECTBNSATLCA BHELLHWIA KOHTPOSb B nabopaTtopun, UMetoLLen ctatyc
KOHTPONbHON. Ha BHELHWI KOHTPOMb HanpasnstloTca AybnukaTbl aHanUTUYECKUX Npob, XpaHsawmecs B OCHOBHOW nabopatopun 1 npollefluve BHYTPEHHWIA
KOHTponb. Mpu Hanuuum ctaHaapTHbIX obpasuos coctaBa (COC), aHanorMyHbIX UccreayemblM Npobam, BHELLHUIA KOHTPOSb CreAyeT OCYLLEeCTBSATh, BKIOYas nx
B 3alwMcpoBaHHOM BuAe B napTuio Npob, caaBaeMbix Ha aHanu3 B OCHOBHYto nabopatopuio.

Mpo6bl, HanpaBnsemble Ha BHYTPEHHWI U BHELLHUIA KOHTPOTb, AOIMKHbBI XapakTepu3oBaTb BCe pa3HOBUAHOCTY Py MECTOPOXAEHWS U KNacchbl COAEPXKaHUN.
B obsasatensHOM nopsiake Ha BHYTPEHHWIA KOHTPOSb HAaNpaensaTCcs BCe Npobbl, NOKa3aBLUKe aHOMaslbHO BbICOKME CoAepXaHUs aHanuaMpyemMbiX KOMMNOHEHTOB.

34. O6beM BHYTPEHHETO M BHELLHEro KOHTPONs AOMmKeH obecneunts NpeacTaBUTENbHOCTb BbIBOPKM MO KaXAOMY Kraccy CoaepXaHui u nepuoay passenku
(kBapTan, nonyroaue, rog).

Mpwv BbIAENEHWMN KNAccoB CrieayeT yuuTbiBaTb nNapaMeTpbl KOHAULMIA Afs NoAcyeTa 3anacoB — GOPTOBOE U MUHUMANbHOE MPOMBILLNEHHOE COAEPXKaHMS.
Mpn Gonbliom yncne aHanuavpyemblix npob (2000 1 Gonee B roa) Ha KOHTPOSbHbIE aHanM3bl HanpaenseTcs 5 % OT ux obLero KonMyecTsa; Npu MeHbLUeM
yucne npob no KaxxaoMy BbIAENEHHOMY KNaccy Coaep)XaHuii AOMKHO GbiTb BbINONMHEHO HE MeHee 30 KOHTPOIbHbIX aHanNM30B 3a KOHTPONMPYEMbIV NEPUOA.

35. O6paboTka AaHHbIX BHYTPEHHEro M BHELUHEro KOHTPOSS MO KaXOoMy Kraccy coAaep)kaHuii Npou3BoguTcs No nepuodam (KeapTtan, nonyrogve, rog),
pasfenbHO MO KakgoMy meTofdy aHanusa u nabopatopuu, BbINOMHSIOLWENW OCHOBHble aHanu3bl. OueHKa CUCTEMATUYECKVMX PaCcXOXAEHWI Mo pesynbratam
aHanmaa COC BbINOMHSIETCA B COOTBETCTBUM C METOANYECKMMM ykasaHusamMm HCAM no ctatuctuyeckoi o6paboTke aHannTUYeCcKnx AaHHbIX.

OTHocuTenbHas cpegHekBagpaTuyeckass MOrpeLiHoOCTb, OnpedeneHHas No pesynbraTam BHYTPEHHEro KOHTPONs, He [AOShKHa NpeBblllaTb 3HaYeHWn,
yKa3aHHbIX B Tabn. 4. B npoTuBHOM crnyyae pesynbTaTbl OCHOBHbIX aHanu3oB Ans AaHHOTO Knacca CopepXaHuii u nepvoaa pabotel nabopaTtopun 6pakytotcst n
BCE Npobbl Noanexar NOBTOPHOMY aHanu3sy C BbINOSIHEHNEM BHYTPEHHEro reonornvyeckoro koHTpons. OgHOBpEeMEHHO OCHOBHOW NabopaTtopueit AoMmKHbI ObITb
BbISICHEHbI MPUYKHBI Bpaka 1 NPUHATLI MEPbI MO Ero YCTPaHEHUIO.

36. MNpu BbIABNEHNN NO AAHHLIM BHELLHErO KOHTPOMS CUCTEMAaTUYECKUX PaCXOXAEHWA Mexay pesynbraTamy aHanvM3oB OCHOBHOW WM KOHTPOMMpYtoLLen
nabopatopuin NPOBOAUTCS apBUTPaXHbIA KOHTPOMb. ATOT KOHTPOMb BbINOMHAETCA B nabopaTtopun, MetoLLEen cTaTyc apbutpaxHon. Ha apbutpaxHbiin KOHTpoOnb
HanpaBnsTCA XpaHsawuecs B nabopatopun aHanutuyeckne Oyonukatbl psaoBbix Npob (B UCKMIOUMTENbHBIX CrlyyYasix — OCTaTKuM aHanuMTuyeckux npob), no
KOTOPbIM UMEIOTCS pe3ynbTaThl PSAOBbLIX M BHELLUHWMX KOHTPOMbHBLIX aHanu3oB. KoHTponto nognexat 30—40 npo6 no kaxaoMy Kraccy codepkaHui, o KoTopomy
BbISIBNIEHbI cucTeMatuyeckue pacxoxaeHust. MNMpu Hanuuum COC, aHanornyHblx uccrneayemMbim npobam, nx Takke creayet BKnovaTh B 3aMpPOBaHHOM BUAE B
naptuio Nnpob, caaBaemblx Ha apbutpax. Ansa kaxgoro COC aomkHo 6biTb nonyyeHo 10-15 pesynbTaToB KOHTPOMNbHLIX @aHANM30B.

Tabnuua 4
MNMpenenbHO AoNycTUMbIE OTHOCUTENbHbIE CpeAHEKBaApaTMYecKue NorpeLHocTym
aHanu3oB Mo Knaccam copaepXaHui

K . MpenenbHo . MpegensHo
nlacc coaepxaHum Knacc copepxaHnuii
KOMMOHEHTOB B Aonyctnmas KOMMOHEHTOB B AonycTnmast
KomnoHeHT pyne*, % (Au, Ag, T1, Ga, Se, OTHOCUTENbHas KomnoHeHT pyae*, % (Au, Ag, T1, Ga, Se, OoTHOCUTENbHAs
Te, Re, Ge, In, r/7) cpefHekBagpaTuyeckas Te, Re, Ge, In, /1) cpeaHekBagpaTmyeckas
NorpeLIHoCTb NorpeLIHoCTb
1 2 3 4 5 6
Cu >5 2,5 Sb 2-5 5,5
3-5 4,5 0,5-2,0 12
1-3 5,5 0,1-0,5 10
0,5-1,0 8,5 <0,1 30
0,2-0,5 13 Re >40 18
Zn >10 2,5 20-40 19
5-10 3,5 10-20 22
2-5 6 5-10 24
0,5-2 11 1-5 26
0,2-0,5 13 As >2 2,5
Pb 2-5 6 0,5-2,0 5
1-2 8,5 0,05-0,5 13
0,5-1 11 0,01-0,05 25
0,2-0,5 13 <0,01 30
Mo 0,1-0.2 13 Tl, Ga >50 18
0,05-0,1 18 10-50 24
0,02-0,05 23 <10 30
Co 0,5-1,0 3 Ge >50 18
0,1-0,5 5 10-50 26
0,05-0,1 8 <10 30
0,01-0,05 20 In 50-100 25
S >40 1,0 20-50 28
30-40 1,2 5-20 30
20-30 1,5 1-5 30
10-20 2,0 Se 100-500 15
Au 4-16 18 50-100 20
1-4 25 20-50 25
1 2 3 4 5 6
0,5-1,0 30 5-20 30
<0,5 30 1-5 30
Ag 100-300 7 Te 100-500 17
30-100 12 50-100 22
10-30 15 20-50 25
1-10 22 5-20 30
0,5-1,0 25 1-5 30
Cd >0,1 1 P20 >0,3 8,5
0,02-0,1 22 0,1-0,3 11
<0,02 30 0,05-0,1 15
Bi 0,2-0,6 11 0,01-0,05 25
0,05-0,2 15 0,001-0,01 30
0,02-0,05 20
0,005-0,02 30
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Ecnv BblOeneHHble Ha MeCTOPOXAEHUM Kraccbl COAepXKaHUW OTnMYaloTCs OT
yKa3aHHbIX, TO NpefenbHO AOMNYCTUMblE OTHOCUTENbHbIE CpedHeKBagpaTudeckue
MorpeLIHOCTM ONpeaensitoTCca HTEPRONALMNEN.

*

Mpy noaTBepXaeHUM apBUTPaXHbIM aHaNM30M CUCTEMATUYECKUX PacXOXOEHUW ChneayeT BbISICHUTb WX MpUYMHBLI M paspabotaTb MeponpusTusi no
yCTpaHeHuto HegocTaTkoB B paboTe OCHOBHOM nabopatopuu, a Takke pelunTb BOMPOC O HeoBXOAMMOCTM MOBTOPHOrO aHanu3a Bcex Npob AaHHOro knacca u
nepvoga paboTbl OCHOBHOW nabopaTopun 1nu o BBeAEHWN B pedysbTaThl OCHOBHBLIX aHANM30B COOTBETCTBYIOLLETO NONpaBoYHOro koadduumnerTta. bes npose-
OeHus apbuTpaxHoro aHanusa BBeeH1e NonpaBoYHbIX KOIPPULIMEHTOB He JonycKaeTcs.

37. Mo pesynsTataM BLINOMHEHHOMO KOHTPONSA onpobosaHus — oTbopa, 06paboTkn Npob M aHann3oB — AOMKHA ObiTb OLEHEeHa BO3MOXHAs MOrpeLLuHOCTb
BbIENEHNS PYAHbIX UHTEPBANOB ¥ ONPEAENEHNS UX NapamMeTpoB.

38. MuHepanbHbI COCTaB NPUPOAHbLIX PasHOBWAHOCTEN U MPOMBILUNEHHbIX TUMOB PYA, UX TEKCTYPHO-CTPYKTYPHbIE OCOBEHHOCTM M (hn3nyeckne CBoCTBa
DOIKHBI ObITb M3yYeHbl C MPUMEHEHWEM MUHEPANOro-neTporpaduyecknx, MusnIYecknx, XMMMYECKUX U APYTUX BUAOB aHANM30B N0 METOAUKAM, YTBEPXKAEHHBLIM
Hay4YHbIMW COBETAMU MO MUHEPanorMyeckum u aHanuTudeckum metogam uccneposaHuss (HCOMMW, HCAM). MNpu aTtoM Hapsily C onucaHWem OTAeSbHbIX
MWHEPANoB NPOM3BOAUTCS TakxXe KONIMYECTBEHHAS OLIEHKa UX PacnpoCTPaHEHHOCTH.

Ocoboe BHUMaHWe yaenseTcs MeabCcoAepaLliMm MUHepanam, onpeaeneHuio UxX Konm4ecTsa, BbIICHEHWIO UX B3aMMOOTHOLLEHUIA Mexay coBoi 1 ¢ ApyruMu
MWHepanamu (Hanuyve n pasmepbl CPOCTKOB, XapaKTep cpacTaHus), pasmMepoB 3epeH U UX pacnpeaeneHuns no KpynHoCTU.

B npouecce MuHepanorMyeckMx uccrnefoBaHWin OOMKHO ObiTb U3yYeHO pacnpeferneHve OCHOBHbIX, MOMYTHbIX KOMMOHEHTOB WM BPefHbIX npumecen u
cocTaBrneH nx 6anaHc No opMam MUHepasbHbIX COEANHEHWIA.

39. OnpepeneHve 06bEMHOM Macchbl U BNaXXHOCTM HEOBGXOAMMO NMPOU3BOAUTL ANISI KaXAOW BbIAENEHHOW NPUPOLHON Pa3HOBUAHOCTU pya, BHYTPUPYAHbIX
HEKOHAMLIMOHHBIX NPOCMNOEB U BMELLAIoLLMX Nopog, PYKOBOACTBYACH COOTBETCTBYIOLLMMMN HOPMAaTUBHO-METOANYECKUMUN AOKYMEHTaMW.

O6bemHan Macca NNOTHLIX pya ONpefensieTcs rnaBHbIM 06pa3om Mo NpeacTaBUTENbHBIM NapadMHUPOBaHHLIM 0Bpas3Lam U KOHTPONUPYETCS pesynsTatamu
ee onpegenexus B Lenukax. O6beMHas Macca pbixXibIX, CUMbHO TPELUMHOBATbLIX U KaBePHO3HbIX Py, Kak npasBuro, onpedensercsa B uenvkax. OnpegeneHve
06BEMHOI Macchl MOXET NPOU3BOANTLCS TAKKe METOAOM MOFOLLEHUS PACCESIHHOTO raMMa-U3nyyeHust Npy Hanmuum Heobxoaumoro obbema 3aBepoYHbIX paboT.
OpHOBpEMEHHO C onpeaeneHMeM oGbeMHOM Macchl HAa TOM XXe MaTepuvare onpeaensieTcs BnaxHocTb pya. O6pasubl u npobbl Ans onpegeneHust 06beMHon
Macchl ¥ BNXHOCTU AOMKHbI ObITb OXapaKTepru3oBaHbl MUHEPaNOrMyecku 1 NpoaHanusnpoBaHbl Ha OCHOBHbLIE KOMMOHEHTbI.

40. B pesynbrate U3y4YeHUs XMMUYECKOTO U MMHeparnbHOro CocTaBa, TEKCTYPHO-CTPYKTYPHbIX OCOBEHHOCTEN 1 (DM3NYECKMX CBOWCTB Py yCTaHaBNMBaoTCS
MX NPUPOAHbIE Pa3HOBUMAHOCTU W MpeaBapuUTEnbHO HaMeyalTCst NPOMbILLNEHHbIE (TEXHONOrnYeckne) Tunbl, Tpebytolmne cenekTUBHOM A06bIMN U pasaenbHON
nepepaboTku.

OkoHuaTenbHOe BblAefieHne MPOMbILLEHHbIX (TEXHOMOrMYECKNX) TUMOB M COPTOB PyA MPOWM3BOAMTCA MO pesynbrataM TEeXHOMOrMYecKoro W3yveHust
BbISIBNIEHHbIX HA MECTOPOXAEHWUN NPUPOAHBIX PA3HOBUAHOCTEN.

IV. U3yyeHune TeXHONOrM4YeCKMX CBOUCTB pya

41. TexHonornyeckne cBONCTBA PyA, Kak NpaBumno, n3y4arTcs B NabopaTopHbIX 1 MOMYNPOMBILLIIEHHbLIX YCIOBUAX HA MUHEPANOro-TEXHONOMMYECKUX, Masbix
TEXHOMNOrM4ecknx, naboparTopHbIX, YKpynHeHHO-NabopaTopHbIX W NOMyrnpoMbillieHHbIX npobax. Mpu nmetowemcst onbiTe NPOMbILLIIEHHON NepepaboTkv Ans
nerkooboraTMmbIX pya OOMyCKaeTcsl UCNonb3oBaHWe aHamnoruu, NOATBEPXAEHHON pesynbratamy nabopaTopHbIX uccnegoBaHuid. OAns TpyaHooboraTuMbIX Unv
HOBbIX TUMOB PyA, ONbIT NepepaboTKN KOTOPbIX OTCYTCTBYET, TEXHOMOMMYECKME UCCNENOBaHUS Py W, B Criydae HEOGXOAUMOCTU, NPOAYKTOB 06oralleHnst JOMKHbI
NpoOBOAMTLCA NO creuuanbHbIM NPorpaMmMam, CornacoBaHHbIM C 3aKa34MKOM U pervoHanbHbIM OpraHoM ynpasneHns hoHaaMu Heap.

OTt6op npob Ans TEXHOMOrMYECKUX UCCneAoBaHU Ha pasHbIX CTaAusX reororopa3BefodHbIX paboT criefyeT BbIMOMHSATL B COOTBETCTBUM CO CTaHAApTOM
Poccuiickoro reonoruyeckoro obuectsa CTO Pocleo 09-001-98 «Teepable norie3Hble Uckornaemble M ropHble nopopabl. TexHonoruveckoe onpoboBaHve B
npouecce reonoropasBefodHbix paboT», YTBEPXKAEHHbIM W BBeAeHHbIM B pAencteue [locTaHosneHnnem [lpeananyma  VICNOMHUTENBLHOMO KOMUTETa
Bcepoccuiickoro reonoruyeckoro obiectsa (o1 28 aekabps 1998 r. Ne17/6).

42. B npouecce TEXHOMOIMYECKMX UCCNefoBaHUiA LienecoobpasHo U3yunTb BO3MOXHOCTb npegoboralleHmns u (unu) pasgeneHust Ha copta gobbITol pyabl B
TSDKENbIX CYCNEH3NsIX, C UCMONb30BaHWEM KPYMHOMOPLIMOHHOW PaavoMeTpUYECKO COPTUPOBKU FOPHOPYAHON Macchl B TPAHCTMOPTHLIX €MKOCTSX, a ANst pya C
BbICOKUM BbIXOA0M KyckoBoW cppakumm (—200+20 wm) BO3MOXHOCTb MX PaAMOMETPUYECKON cenapaumi.

Mpy nonoxuTenbHbIX pesynbraTax MccreaoBaHUA Mo NpegoGoralleHnto crneayeT YTOYHUTL MPOMBILNEHHbIE (TEXHOMOrMYeckne) Tunbl pya, Tpebytolime
cenekTMBHOM A00bluM, nn noaTBepanTL BO3MOXHOCTb BanoBOW BbleMKU pyAHOW Maccel. [lanbHenwme uccnegoBaHns crnocobos rmy6okoro oboralueHus pya
NpoBOAATCS C YYETOM BO3MOXHOCTEW W 3KOHOMUYECKOW IPEKTUBHOCTU BKMIOYEHUS] B OOLLYIO TEXHOMOrM4yeckylo cxemy oboralieHusi pya cTagum
npegoboralleHus.

Mpy M3yyeHUn BOBMOXHOCTU PaZMOMETPUHECKON COPTMPOBKM M cenapauun pyd cregyeT PyKOBOACTBOBATbCA COOTBETCTBYIOLMMU METOAMYECKUMU
[OKyMeHTaMu.

43. [InA BblAeneHns TEXHOMOrn4eckux TUMOB W COPTOB PyA MNPOBOAMTCA rEONOroTEXHONMOrMYeckoe KapTUpoBaHue, Mpu KOTOPOM ceTb onpobosaHus
BbIGUpaEeTCsi B 3aBUCMMOCTM OT YMUCHA U YacTOTbl NEPEMEXAEMOCTMN NPUPOAHBLIX PA3HOBUOHOCTEN pya,.

MuHepanoro-TexHoNorM4eckMMN 1 ManbIM1U TEXHONOMMYECKUMU Npobamu, OTOOPaHHLIMU MO ONpeAeneHHoN CeTW, OOMKHbI ObiTb OXapakTepu3oBaHbl BCe
npupoaHbIE Pa3HOBMAHOCTU PyZ, BbISBMEHHbIE Ha MecTopoxaeHun. o pesynbratam UX WUCTbITaHWIA NMPOBOAMTCS  TeOomnoro-TexXHorormiyeckas Tunu3aumnst pya
MECTOPOXAEHNS C BblAENEHWEM MPOMBILLMEHHbIX (TEXHOMOrMYECKNX) TUNOB WM COPTOB Ppyd, M3y4aeTcs NPOCTPaHCTBEHHAs M3MEHYMBOCTb BeLLEeCTBEHHOro
cocTaBa, PU3NKO-MEXaHNYECKUX U TEXHOMOrMYECKUX CBOWCTB Py B Npeaenax BblAeNeHHbIX MPOMbILLIIEHHbIX (TEXHOMOMMYECKNX) TUMOB 1 COCTaBNSKOTCS reonoro-
TEXHOMOrMYeckMe KapTbl, NnaHbl U paspesbl, B cootBeTcTBUM co CTO Pocleo 09-002-98 «TBepable noresHble uMckonaemble U ropHble nopogbl. eonoro-
TEXHOMOrMYecKoe KapTMpoBaHWe», YTBEPXAEHHbLIM U BBeAeHHbIM B AeiicTBue NocTaHosneHnnem [Mpesnanyma VicnonHutensHoro komuteta Bcepoccuiickoro
reonoruyeckoro obliectsa (ot 28 nekabps 1998 r. Ne17/6).

Ha nabopaTopHbIX W yKpynHeHHO-nabopaTopHbiX Mpobax AOMmKHbl ObiTb M3yYeHbl TEXHONOrMYeckue CBOWCTBA BCEX BblAENEHHbIX MNPOMbILINEHHbIX
(TexHoONorMyecknx) TMNOB pyd B CTeneHu, Heobxoaumow Anst BbiGopa ONTUManbHOW TEXHOMOTMYECKOW CXeMbl UX NepepaboTkv M onpeaeneHnst OCHOBHbIX
TEXHOMOrM4ecknx nokasatenen oboralleHus U KadecTBa MonyvaemMon npoaykumu. Mpu 3TOM BaXHO ONPEefenuTb CTeneHb M3MenbL4aemMocTu pya, Kotopas
o6ecneynT MmakcMmanbHOe BCKPbITUE LIEHHbIX MMHEPANOB NPY MUHUMarbHOM OLLIaMOBaHUM 1 cBpoce X B XBOCTHI.

MonynpomblLLeHHble TeXHONorMyeckme Npobbl CRyXaT Ans NPOBEPKU TEXHOMOTMYECKUX CXEM U YTOUHEHUS nokasaTenel oboralleHns pya, NonyyYyeHHbIX Ha
nabopaTopHbix npobax.

MonynpombllUneHHble  UCNbITAHNS NPOBOASTCA B COOTBETCTBMM C MpOrpamMMoi, paspaboTaHHOV opraHusaumein, BbINOMHSIOWER TexHonornyeckme
ncecnefoBaHns, COBMECTHO C HeApOMnonb3oBaTeneM v CornacoBaHHONM € MPOEKTHON opraHm3aumen. OT6op Npob Npon3BoaMTCSA NO cneunanbHOMY NPOEKTY.

YKpynHeHHo-nabopaTopHble Y MONynpOMbILLNEHHbIE TEXHOMOrMYeckme npobbl AOMKHbI ObiTb NpPeAcTaBUTENbHBIMK, T. €. OTBeYaTb MO XUMMUYECKOMY W
MUHepanbHOMY COCTaBy, CTPYKTYPHO-TEKCTYPHbIM OCOBEHHOCTAM, (hU3MYECKMM M ApYrMM CBOWCTBAM CpeaHeMy COCTaBy pyd AAHHOMO MPOMBILLIIEHHOMO
(TEXHONOrMYECKOro) TMNa ¢ y4eTOM BO3MOXHOIO pa3yboxuBaHUs pyLoBMELLaLWMU NopoaaMu.

44. Tpun nccnepoBaHMn 060raTMMOCTM pyabl U3y4YatoT CTENEHb €€ OKUCMEHWsl, MUHepasbHbI COCTaB, CTPYKTYPHbIE U TEKCTYPHblE OCOBEHHOCTU, Hanuyne
NoNyTHbIX KOMMOHEHTOB W BPEAHbIX NPUMEcel C UCMONb30BaHWEM TMPUEMOB W METOAOB TEXHONOrmyecko MmuHepanorun. OueHMBalT ApoGUMOCTb U
M3Mens4aeMocCTb, NPOBOAAT CUTOBON, AWCNEPCUOHHBIA 1 FPaBUTALIMOHHBLIN aHanusbl. BeibupatoT TexHonornyeckyto cxemy oboralleHusi, ycTaHaBnmMBaloT YMCIo
cTaguii U cTaguarnbHy KPYNHOCTb M3mensdeHus. OnpenensitoT cnocobbl oGoralleHns U AOBOAKM KOHLUEHTPATOB WM MPOMMPOAYKTOB, COAepXalluxX NOmnyTHbIe
KOMMOHEHTHbI.

45. B pesynsrate uccneaoBaHUA TEXHOMOrMYECKMEe CBOWCTBA PyA AOMKHbI ObiTb M3yYeHbl C AeTanbHOCTbIO, 0GecneymBalowen nonyvyeHne UCXOAHbIX
[OaHHbIX, AOCTaTOYHbIX AN MPOEKTUPOBAHUSA TEXHOMOMMYECKOW CXeMbl MX nepepaboTkM C KOMMMEKCHBIM M3BMNEYEHMEM COOEPXaLUMXCSt B HUX KOMMOHEHTOB,
MMEIOLLNX NPOMBILLNIEHHOE 3HaYeHWe.

MpombIlWneHHble (TEXHOMOrMyeckne) TuMbl U cOpTa PyA [OOSKHbl OblTb OXapakTepusoBaHbl MO COOTBETCTBYHOLUMM MNPEAYCMOTPEHHBIM KOHAULMSIMU
rnokasatensim W onpeaeneHbl OCHOBHble TEXHOMOrnvyeckue napameTpbl oboraweHns (BbIXOA KOHLUEHTPATOB, WX XapaKTepucCTWKa, W3BMeYeHWe LEeHHbIX
KOMMOHEHTOB B OTAENbHbIX OnepaLusix, CKBO3HOE U3BMeYeHne v ap.).



[oCTOBEPHOCTL [A@HHbIX, MOMYYEHHBLIX B pe3ysibTate MonynpoMbILUIIEHbIX UCMbITAHUA, OLEHUBAKOT HAa OCHOBE TEXHOMOrMYECKOTO M TOoBapHoro GanaHca.
PasHuua B Macce meTanna mexagy atTumm 6anaHcamu He formkHa npesbiwatb 10 %, 1 oHa gomkHa B6bITe pacnpegernieHa NponopLmoHansHO Macce metanna B
KOHLUEHTpaTax M xBocTax. [lokasaTenu nepepaboTkM CpaBHUBAKOT C MNOKasaTeNsaMu, MOSlyYaeMbIMU Ha COBPEMEHHbIX OGoraTutenbHbIx abpukax wu
MeTannypruyecknx 3asogax no nepepaboTke MegHbIX pya.

[N nonyTHbLIX KOMMNOHEHTOB B COOTBETCTBUM C «PekoMeHAaUmnaMmM No KOMMAEKCHOMY M3Y4EeHUI0 MECTOPOXAEHNI N NOACHETY 3anacoB MOMYTHbLIX NONE3HbIX
MCKOMAeMbIX U KOMMOHEHTOB», yTBepxaeHHbiMM MIIP Poccum B ycTaHOBMEHHOM nopsiake, HeobxoauMo BbISCHUTbL (DOPMbI HaxoxaeHns u GanaHc ux
pacnpegenenns B npoaykTax oboralieHns n nepefena KoHUEHTPAToB, @ Takke YCTaHOBWUTb YCMOBUS, BO3ZMOXHOCTb U 3KOHOMMUYECKYHO LienecoobpasHoCTb X
N3BReYeHus.

[lomkHa BbITb U3yyeHa BO3ZMOXHOCTb UCMOMNb30BaHWA 060POTHBLIX BOA M OTXOAO0B, MOMyYaeMbIX NpU PeKOMeHAYEeMOIN TEXHONOrNYeckon cxeme nepepabotkm
MWHEPAanbHOTo Cbipbsi, AaHbl PEKOMEHAALMM MO 0YUCTKE NMPOMCTOKOB.

46. [insi BCeX MPOMBILNIEHHbIX (TEXHOMOMMHYECKNX) TUMOB MEAHbLIX PyA OBOrallieHne MPOW3BOANTCH  Pa3MNYHBIMM - MEXEHUYECKUMM, TUAPO- W
NMPOMETannypru4eckuMn MeTogamMm, a Takke KOMBUHUPOBaHMEM WX B PasfiMYHbIX coveTaHusix. OCHOBHbBIM METOAOM MeXaHW4eckoro oboralleHusi siBnsieTcs
roTaums, NOCKOSbKY rMaBHble MPOMbILNEHHbIE CyNbMUAHBIE MUHepanbl Mean — XanbKonupuT, GOPHUT M XanbKO3UH — MMEIT Xopolune (roTaunoHHbIe
cBoWcTBa. [Ans ycunenns notMpyemMocT OKUCMEHHbIX MUHepanoB Mean UCMonb3yoT NpeasapuTenbHyo cynbduamsaumio. B 3aBncumoctn ot ocobeHHocTemn
BELLECTBEHHOIO COCTaBa pyA MNPUMEHSIOT pasfnyHble CXEMbl: OT MPOCTbIX, BKIOYALMX OCHOBHYK PrioTaumio M HECKONbKO NEPEeYUCTHbIX ornepauuii, Ao
CMOXHbIX MHOrOCTaAMarsbHbIX C OTAEMbHLIM NMPOMMNPOAYKTOBLIM LMKIIOM, @ Takke CXeMbl C pa3fenbHov driotaumein Neckos M WNamMoB U CXembl «cleaner—
scavenger».

47. TexHonorus nepepaboTkn pya MeAHbIX* MECTOPOXAEHWUA 3aBUCUT OT UX MUHEpanbHOro cocTaBa, TeKCTYp W CTPYKTYP, KPYMHOCTWU 3epeH, CTeneHu
B3aMMHOrO MPOpacTaHUsi MUHEPaNoB, KONWYecTBa coaepxalumxca cynbaTtos, kapboHaATOB, CUNMMKATOB, OKCUAOB MEAM U ApYyrnx MuHepanos. [ns Bbibopa
TEXHOMNOrMYeCcKon cxembl nepepaboTku pyA CyWeCTBeHHOe 3HaYyeHne Takke WMelT du3nyeckme CBOWCTBA MUHepanoB (npupogHas rnoToaKTUBHOCTb,
CKITOHHOCTb K LU1aMo06pa3oBaHuio U OKUCIIEHUIO B Mpouecce u3mensyeHus). Bce ato obycnosnvBaeT BbliaeneHue GonbLlIOro yncna TMnoB pya, Ans KOTopbIX
TpebytoTcs pa3nuyHble TEXHONOrMYeckne cxeMbl nepepaboTku.

Bce cynbduaHble MeaHble pyabl oboraiaoTcs noTaumoHHbIMU cnocobamu. U3 megHonopdmpoBbIX pya Mefb U MONMBOEH M3BMEKAKOTCS B KONNMEKTUBHBbIN
KOHLIEHTPAT, NOABEPraloLMiics Nponapke C CEPHUCTbIM HATPUEM W MepeymcTkaM C MONyyYeHWEM KOHAMLMOHHOMO MeAHOro KOHUEHTpaTa U MonvbaeHoBOro
npomnpogykta. W3 xanbkonupuT-60pHUT-XanbKO3MHOBBLIX PyA MECTOPOXAEHWA MeaUCTbIX MEeCHaHWKOB W KBapLEeBO-XanbKOMUPUTOBBLIX PYA  XUMbHbLIX
MECTOPOXAEHUN MeabCoAEpXaluMe MUHeparbl XOPOLLO WU3BMeKaTCa npsaMoii dnotauuein. B kavectBe cobupateneli NPUMEHSIOT pa3nuyHble KCaHTOreHaTbl,
antnodocdatbl U Mx codetanusi. V3 BcneHuBateneln npumeHsioT TepnuHuon, OMNCB, T-80. PeareHTbl perynsatopbl — U3BECTb, UMaHWUA, CEPHUCTbIA HaTpui,
Xugkoe cTekno u ap. OgHako Npy HanU4YMM Ha MECTOPOXAEHUN KOMMMNEKCHbIX PAa3HOBMAHOCTEN pyf, COAepX)aLlmX CBUHEL, U LMHK, TpebytoTca Gonee cnoxHble
KOMOWHUPOBaHHbIE CXEMbl CENEKTUBHOMN W KOMMEKTUBHO-CENEKTUBHON croTaumu.

CnrowHble MefHOKoNYeaaHHble pyabl 06bIYHO nepepabaTbiBaloTCs N0 CXeMaM CEeNeKTUBHOW hrnoTaumu ¢ nonyvYeHnemM MEAHOTO, LMHKOBOMO U MUPUTHOTO
KOHLieHTpaToB. B ronose npouecca gpnotupytoT cynbduasl Meam npu genpeccun coaneputa n nuputa, 3atem 13 XBOCTOB MeAHON chnoTtauum nocrne aktmsaumm
cdhanepuTa MeAHbIM Kynopocom hnoTUpyoT LIMHK. XBOCTbI LIMHKOBOW ¢hrioTaummn Npu cogepxaHnumn nycTon nopoasl B pyaax He 6onee 15 % npencrasnstot cobon
rOTOBbIV NMUPUTHBIN KOHLEHTPAT.

BkpanneHHble MegHO-LIMHKOBbLIE U NonNMMeTannmyeckme KonvyeaaHHble pyapl nepepabatbiBaloTCA NPEUMYLLECTBEHHO N0 KOMBUHMPOBAHHBLIM KOMNEKTUBHO-
CENEKTUBHbIM CXEMaM C MOSlyYeHUEM KOMMEKTUBHBLIX KOHLEHTPATOB W MNOCrnedyowen WX Cenekuuen, Kotopasi OCYLLECTBMSIETCA MO LMaHUWAHOMY Wnu
6e3unaHngHomy cnocoby. LinaHmaHoe pasgeneHne NpoBOANUTCS C MCMONb30BAHWEM CMECU LiaHuaa ¢ LIMHKOBbLIM KYNOPOCOM.

XanbKonupuT-marHeTuToBble  (CKapHOBblE) U BOPHUT-MUPPOTUH-MArHETUTOBbIE  (BaHaAMEBO-Xene3o-MeaHble) pyabl  nepepabatbiBaloTcs MO
KOMOMHUPOBaHHbBIM CXeMaM, BKIIOYaoLLMM hrioTaumio MYHepanos Meay U MarHUTHyIO cenapauuio MarHeTura.

OKMCNEHHbIE U CMellaHHble pyabl 0boralialTcst 3HaAYUTENbHO XyXe, YeM cynbduaHble, 0COBEeHHO comepXalime Meab B cunukaTHon copme. WX
nepepabotka ocylecTensercs noTaumMoHHbIMK, KOMOBMHUPOBaHHBIMY 1 TMAPOMETaNypruiyeckumMm Mmetogamu. drnoraumio NPoBOAST Nocre NpefBapuTensbHoO
cynburansaLmnm okKUCNEHHbIX MUHEPanoB CEPHUCTLIM UMW TMAPOCEPHUCTLIM HAaTpUeM. M3 KOMOMHMPOBAHHLIX METOA0B HanborbLuee pacnpocTpaHeHe Nomnyymn
meTon MoCTOBMYA, KOTOPbIV BKIHOYAET BbILLENAYMBAHNE OKUCNEHHON MEAM CEPHON KUCMOTOW, ocaxaeHue (UeMeHTauuio) meau, nepelueflien B pacTBop,
MeTannMyeckum xene3om 1 notauuio LEMEHTHON Meau.

OKMCNEHHblE TOHKOAUCNEPCHBIE CUNBHOOXENE3HEHHbIE Pyabl, COAEPXaLUME CUMUKATHBIE MUHEParnbl MeAW, OTHOCHT K KaTeropum ynopHbix. x oborauatoT
KOMOMHUPOBaHHbBIM UK rMAPOMETaNNYPruiyeckum MeToaoM.

Ons nsBneyeHns meam n3 6edHbIX U 3a6anaHCcoBbIX Py UMM XBOCTOB 06OralleHust LUMPOKO WCMONb3YHT KYYHOE U NOA3EMHOE BbilLenavnBaHue, a Takke
YaHOBOe pacTBOpPEHWe C nepemeluvBaHnem unu nepkonsaumer. OCHOBHBIM pacTBOpUTENEM MPY KYYHOM BbILLENayYMBaHUN SBMSIOTCS PacTBOPbI CEPHOKUCIOrO
oKcuaa kenesa, KOTopble MOMyYalTCcs MPW OPOLUEHUW Ky4 BOLOW B pe3ynsrate okucneHnus nuputa. OpolueHue npou3BOAMTCS MOcriefoBaTeSlbHO BOAOW M
pPacTBOPOM C NOCNEeAyoLLe LieMeHTaumen Meam XenesHbIM CKpanom.

Ans WHTeHcudukaumm npoueccoB rMapomeTannypruyeckor nepepabotkm CynbMUAHBLIX Pya B KadyecTBe OKMCIUTENS MOryT ObiTb MCMNONb30BaHbI
MWKPOOraH13Mbl, OKUCNISIIOLLEE AeCTBUE KOTOPbIX YCKOPSIET pasnoxeHue cynbguaoB. AHanormyHble pesynsratbl JaeT npeaBapuTenbHbIv CynbdaTu3vpyoLLni
obxur.

MefHble KOHUeHTpaThbl nepepabaTbiBatoTcs NMPOMETaNMyprnyeckuMm crnocobom: cHavana ¢ MonyYyeHnem 4epHOBOW Meau, a 3aTeM SMNeKTPOSIMTUHECKUM
pauH1poBaHMeM NPON3BOANTCS Mefb BbICOKOW YMCTOTbI.

48. LleHHble MOMyTHble KOMMOHEHTLl W3BMEKAKTCsl NpU OGOralleHnM B MefHbl, LMHKOBbLIN M MUPUTHBLIA KOHLEHTPATbl, U3 KOTOPbLIX OHW MOryT ObITb
nonyyeHbl B npoLecce nocneayoLlen metannypruyeckon nepepaboTku.

3onoTo u cepebpo. Mpu drotTaummn nx n3BneveHne B MeaHbIN KOHULEHTpaT coctaBnset 60—-65 %. OcTaBliascs YacTb CBf3aHa rmaBHbIM 06pa3oM C NUPUTOM.
Mpy BblAENeHWN nNupuTa B OTAEMbHbIA KOHLEHTPaT AN YBENUYeHWs ObLLEero u3BriedeHns 30M10Ta NPUMEHSETCS LMaHMpOBaHWe OrapkoB oGXura NUpUTHOTO
KOHUeHTpaTa. lpn MeTannypruyeckon nepepaboTke NpakTUYecKu BCe 30M0TO U cepebpo nepexoasT B Medb, a M3 Hee B Linambl, cobupatoimecs npu
3MNEKTPONUTUYECKOM pacdUHNPOBaAHUM Meau.

Kapmuin Ha 80-85 % w3BnekaeTcs B LMHKOBbLIN M YaCTUYHO CBUHLIOBLIN KOHLEHTPAT, a Npu MeTannypruyeckoM nepegene — U3 MegHo-KagMueBbIX KekoB
3MNEKTPONUTUYECKUX YCTAHOBOK.

WHoui, rannuii n Tannuii. MNepBble ABa 3reMeHTa aHanorM4yHo KagMuilo COCpedoTauymBaloTCs B LIMHKOBOM KOHLEHTpaTe, a Tannui HaxoguTcs Takke B
MEAHOM U NUPUTHOM KOHLieHTpaTax. OHM U3BMNEKaTCSA U3 TEX Ke OTXOLO0B NPOU3BOACTBA, YTO U KaaMMiA.

KobanbT unsBnekaeTcs Npu anekTponm3e HUKeneBbIX KOHLEHTPATOB, a Takke U3 MUPUTHBIX OrapkoB.

Hukenb n nnatuHa. B npouecce oboralleHuss MeTannbl NAaTUHOBOW TPYNMbl KOHLEHTPUPYIOTCS B HUKENEBOM KOHUEHTpaTe W Npu MeTannypra4eckoM
nepenene NepexoasT B HUKEMb, a U3 HEro MNP ANEKTPONUTUYECKOM pacPUHNPOBaHUM — B @HOAHbIN LUNam.

LinHk npu meTannypruyeckom nepeaene MeaHbIX KOHLEHTPaTOB BO3rOHAETCS B BUAE OKCMAA U OCaXAAaeTCcs U3 OTXOASALLMX ra3oB Ha anekTpodunsTpax.

Cepa ynaenuBaeTcs B BUAE CEPHUCTOrO rasa npv Bcex BuAax nupomeTannypruyeckoit o6paboTku KonyedaHHbIX pyfd ¢ nocrnegylowmyM npousBoACTBOM
CepHOWN KUCNOTbI.

XKeneso. CogepxxaHune ero B CNIoOLLHbIX KonyeaaHHblx pyaax coctasnseT 30—-40 %. YacTb xenesa, nepelieaLlas B MEAHbIN U LIMHKOBbIN KOHLEHTpaTbl, Npu
MeTannypruyeckom nepefene TepseTcs CO Lnakamu. YacTb xenesa, 3akfioyeHHas B MUPUTHBLIX KOHLEHTpaTtax, npu obxure nocnegHux Ans npou3BOACTBa
CepHOM KUCNOTbI OCTAETCs B BUAE OrapKoB, KOTOPbIE NOCHE arfomMmepaumm MoryT GblTb MCMONb30BaHbI Kak 0BbIYHbIE XeNe3Hble pyabl.

CeneH m3BnekaeTcs 13 nbinen MeTannypruyeckmx neven v LWnamos, OCTaoLLMXCA NPU ANeKTPUYEeCKoM padrHUPOBaHNN MeaN.

49. Ka4yecTBO MEAHbIX, LMHKOBbIX U CEPHO-KONMYeAaHHOTO KOHLEHTPATOB B KaX/0M KOHKPETHOM Cryvae pernamMeHTUpyeTcsl 4OrOBOPOM MeEXY NMOCTaBLUMKOM
1 nepepabaTbiBaloLLUMN METANYPrMYECKUMU 1 XMMUYECKUMM 3aBOAaMu UM AOMKHO COOTBETCTBOBATH CyLuecTByowmM MOCTam 1 TEXHUYECKUM YCNOBUAM.

PaHee B CCCP kayecTBO KOHLEHTpaToB ycTaHaenusanocb TpebosaHusimMm MOCToB n OCToB, KOTOpble NPUBOAATCS HUXE B KavyecTBe CrpaBOYHOro
maTepuwana (tabn. 5-7).

Tabnuua 5
Tpe6oBaHUSA K Ka4eCTBY MeAHbIX KOHLEHTPaToOB
Mapka koHueHTpaTa Copepxanue, % Mapka Copepxanue, %
meau, npumecen, KOHUEHTpaTa meau, npvumMecen,
He MeHee He Gonee He MeHee He 6onee
LMHKa | CBUHUA LuHKa | CBUHUA

1 2 [ 3 [ 4 5 [ 6 [ 7 [ 8




1 2 3 4 5 6 7 8
KM-0 40 2 2,5 KM-5 20 10 8
KM-1 35 2 3 KM-6 18 1 9
KM-2 30 3 4,5 KM-7 15 1" 9
KM-3 25 5 5 nrnm 12 1 9
KM-4 23 9 7

MpwnmedaHue. Cogepxarne monubaeHa Bo BCeX Mapkax MEAHOro KOHUEHTpaTa 1 NpoMnpoaykTa He AOMMKHO npesblwats 0,12 %; coaepxaHue Bnaru
yCTaHaBNMBAETCA MO COIMalleHNo CTOPOH; HanuuMe MOCTOPOHHUX BKITKOYEHUI (KYCKU MOpOoAbl, pydbl, Aepesa, meTanna U T.J.) He [OonycKaeTcs;
cogepxaHue 30110Ta u cepebpa He HOpMUpYeTCs.

Tabnuua 6
Tpe6oBaHUs K Ka4ecTBY LLUHKOBbIX KOHL,EHTPaToB
Mapka MaccoBas gons, %
KOHLeHTpaTa | uuHka, nHaus, npumecen, He Gonee
He He MeHee
MEHee xenesa erMHeaema| meau |MbIIJJb9|Ka
1 2 3 4 5 6 7
KU-0 59 He 4,0 2,0 0,9 0,05
HOpMUpYyeTCst

KLI-1 56 To xe 5,0 2 1,0 0,05

KU-2 53 i 7 3 1,5 0,1

KL-3 50 ” 9 4 2,0 0,3

KL-4 45 " 12 5 3,0 0,5

KU-5 40 i 13 6 3,0 0,5

KLI-6 40 ” 16 10 4,0 0,6

KUM 40 0,04 18 6 3,5 0,5

MpwumeyaHwue BoBcex mapkax LMHKOBOIO KOHUEHTpaTa no TpeboBaHuio

notpebuTenen onpepenserca MmaccoBas Aonsa gpropa. KoHueHTpaTbl ¢ MaccoBom

poneii dpropa 6onee 0,02 % NOCTaBNSAKOTCA NO COrNaLleHno CTOPOH.

Tabnuua 7
Tpe6oBaHUA K Ka4ecTBY KonyeAaHa cepHoro ¢pnoTauMoHHOro
Mokaszatenb Hopma ans mapok
KC®-0 \ KC®-1 | KCo-2 | KC®-3 | KCo-4
BHewwuHwuit BuA, Chbinyyumin nopoLuok. He gonyckarotcs MHOpOoAHbIEBKINOMEHMS (KyCkv nopoabl, pyabl, Aepesa, 6eToHa,
MeTanna v ap.)
1 2 3 4 5 6

CopepxaHune cynbcuaHow cepbl, %, He 50 48 45 42 38
MeHee
CymMmapHoe coaepXaHve cBuHua 1 He 1 1 1 1
UMHKa, %, He Gonee HopMUpyeTcst
CopepxaHue mbilbsika, %, He Gonee 0,3 0,3 0,3 0,3 0,3
CopepxaHune propa, %, He 6onee 0,05 0,05 0,05 0,05 0,05
CopepxaHue Bnaru, %, He 6onee 3,8 3,8 3,8 3,8 3,8
MpwnmwmedyaHwue. MNo cormnacoBaHuto ¢ notpedbutenem AonyckaeTcs nocrtaBka hnoTauMOHHOTO CEpHOro KonyedaHa C CyMMapHbIM
cofepxaHMeM CBMHUA U UuHKa Gonee 1 %; B konvesaHe mapku KC®-0 cymmapHoe copgepxaHue CBMHLUA M UMHKa yCTaHaBnMBaeTcsi Mo
corfnacoBaHuo ¢ noTpebutenem.

Becbma Goratble MeaHble pyabl (6onee 3—-5 % meaw), NpUroaHbie ANsi HeNOCPEACTBEHHON MNaBKW, U KOHLEHTPaTh! NMoABEpPrarTcs NMMpoMeTannypri4yeckon
nepepaboTke ¢ nonyyeHmem YepHoBow mean. Ha megennaBunbHbIX 3aBogax Poccumn ncnonb3yoTes pasHble TexHonornu nnaskvu. Hambonee pacnpocTpaHeHHbIM
METOLOM SIBISIETCS NaBka B OTpaxaTeslbHbIX Meyax, XOTS COXpaHuna CBOE 3Ha4YeHWe W LaxTHas nnaeka. B nocnegHee BpeMsi MHTEHCUMBHO BHeAPSIOTCS
aBTOreHHbIe NMPOLeCChl MOMy4eHUs1 YEPHOBON Meau (NnaBKa B XWAKOW BaHHe, NnaBka BO B3BELUEHHOM COCTOSIHAM U ApP.), YTO MO3BONSET YNPOCTUTb TEXHOMOIMI0
3a CYET COBMELLIEHUSI NPOLECCOB 06XMura, NNaBkN Ha LWITENH U faXe KOHBEPTUPOBAHUS B OQHOM TEXHOMOrMYECKOM Lmkne. OTO AaeT BO3MOXHOCTb MOBbLICUTL
KOMMMEKCHOCTb MCMONb30BaHUS Cbipbs, UCKIIOUYATB UMW PEe3KO COKPaTWTb pacxop TOMnuBa, NPefoTBpaTUTh 3arps3HEHNe okpyxatolern cpeapbl. M3 otxoaswmx
rasoB MeTannyprnyeckoro NpoM3BoACTBa NONYYaAOT CEPHYIO KUCNOTY UMW 3NeMEHTapHYI0 Cepy, a U3 NbINu — CBUHEL, LIMHK, BUCMYT, KaaAMWUIA, repMaHuin n apyrve
3MEMEHTBI.

OnekTponutnuyeckoe padunHMpoBaHMe YepHOBOW Meau obecneynBaeT nonyvYeHne Meau BbICOKOW YUCTOThl U U3BMEYEHNE MHOTUX LIEHHbIX KOMMOHEHTOB. M3
3MEKTPONUTHBIX LUNAMOB U3BIIEKAIOTCA CEneH, Tennyp u 6naropoaHble MeTansbl. Hanuune pasHoobpasHbix METOLOB TEXHONOMMM nepepaboTku MeaHbIX pyad W
cucTeMaTUyecKoe MX COBEpLLIEHCTBOBaHNE obecneynBatoT n3snedeHme Bce G6ornbLuero Yncna nonesHbix KOMMNOHEHTOB AaXe NPU X OY4eHb HU3KWUX COAEPXaHUSX
B pyaax.

B 3apybexHbix CTpaHax 3ameTHyl pofib B MPOW3BOACTBE MEAM CTana urpatb HOBAasi TEXHOMOrUs M3BMEYEHWs Meau, OCHOBAaHHas Ha 3KCTPakuuu K
anekTponuse (TexHonornsa SX-EW), nossonsiowas usenekatb Medb M3 OegHbix M 3abanaHCoBbIX pyd, TPYAHOOOOraTMMbIX OKWUCINEHHBIX pyAd, XBOCTOB
oboratutenbHbIx habpuk ¥ LWNakoB MeTannypruyeckoro npouseoactaa. 3a nepuog 1990-2000 rr. npon3BOACTBO MeAM MO yKa3aHHOW TEXHOMOrMK YBENUUYUIOCH
B 3,3 pa3a, a B Yunu — B 12,5 pas.

V. I/I3yl-|e|-w|e rmaporeosiorm4eckKkux, MHXeHepHoO-reoslorm4eCKux, aKoOnorud4eCKMx u Apyrux npupoaHbIxX ycnoavu?l MecTopoxXxaeHus

50. [MapOreonorMyeckuMn UCcCrnegoBaHUsiMM OOMKHbI BbiTb M3yYeHbl OCHOBHbIE BOLOHOCHBIE TOPU30OHTbI, KOTOPblE MOFYT y4acTBOBaTb B OGBOAHEHWU
MECTOPOXAEHUS!, BbisiBNEeHbl Hanbonee 06GBOAHEHHblE YYaCTKM W 30HbI U peLleHbl BOMPOCHI MCMOMb30BaHUS UM cbpoca pyaHWYHBIX BoA. [Mo kawaomy
BOAOHOCHOMY TOPU30OHTY CrieflyeT YCTaHOBWTb E€ro MOLLHOCTb, NUTONOrMYECKU COCTaB, TWMbl KOMNMEKTOPOB, YCIOBWS MUTAHUs, B3aWMOCBSI3b C APYrMMM
BOAOHOCHBIMU FOPU3OHTAMU W NOBEPXHOCTHBLIMW BOAAMM, MOMOXEHUe YPOBHEN NoA3eMHbIX BOA U Apyrve napameTpbl, onpeaenuTs BO3MOXHbIE BOAONPUTOKN B
3KCMNyaTaLMOHHbIE FOpHblE BbIpaboTKM, NPOX0AKa KOTOpbIX NpedycmoTpeHa B TOO koHAUUMIA, U pa3paboTaTe pekoMeHaauum no vx 3almuTte oT NoA3eMHbIX BOA,.
Heobxoanmo Takxe:

N3Y4nTb XUMUYECKMIA cOCTaB U BaKkTepuonornyeckoe CoCTosiHMe BOf, YYacTBYHOLUMX B OGBOAHEHUM MECTOPOXAEHUS, UX arpECCUMBHOCTb MO OTHOLLEHUIO K
GeToHy, MeTarnnam, nonvmepam, CoaepxaHue B HUX MOMe3HbIX Y BpedHbIX NMpUMecel; no paspabaTbiBaeMbiM MECTOPOXAEHUSIM MPUBECTU XUMUYECKUIA COCTaB
PYOHUYHBIX BOA, Y MPOMCTOKOB;

OLIEHWTb BO3MOXHOCTb UCMONb30BaHNs APEHAXKHbIX BOA AJ1S BOAOCHaBXEeHUs U U3BMEYEHNSI U3 HUX LIeHHbIX KOMIMOHEHTOB, @ Takke BO3MOXHOE BnUsHUE
UX peHaxa Ha AeCTBYoLMe B paiiloHe MECTOPOXAEHNS NOA3EMHbIE BOJ03a6bophbl;

[aTb pekoMeHZaLMmM Mo NPOBeLEHMIO B NOCNeAyHOLLEM HEOOXOANUMBIX CreumarbHbIX U3bICKaTeNbCKUX paboT, OLEHUTb BRUsHWE c6poca PyAHUYHBIX BOA Ha
OKpyXatoLLlyto cpeay;

OLIEHUTb BO3MOXHbIE UCTOYHWKM XO3SWCTBEHHO-NUTLEBOMO U TEXHUYECKOTo BogocHabxeHusi, obecnedmBatolme noTpebHOCTb Byaylumx npeanpuatTuii no
no6blye 1 nepepaboTke MMHEPanbHOro Cbipbsi.



YTunusaums ApeHaxkHbIX BOA Npeanonaraet MOACYET WX SKCMNyaTauMOHHbIX 3amnacoB, KOTOPbLIA NPOM3BOAUTCS, PYKOBOACTBYSICb COOTBETCTBYHLLUMM
MeTOANYECKUMU JOKYMEHTaMMU.

Mo pesynsTatam rMApOreosiornyecknx WUCCREAOBaHMiA OOMKHbI ObiTb AaHbl PeKOMeHAauuuM K MNPOEKTUPOBAHWID PyAHMKA: MO cnocobam ocylleHus
reonormyeckoro Maccmea; no BOAOOTBOAY; MO YTUNU3aLMM ApeHaXHbIX BOA; MO UCTOYHUKaM BOAOCHabXEHNS; N0 NPMPOAOOXPaHHBIM MEpaMm.

51. lNpoBeaeHne WHXEeHEePHO-TeoNorMYecknX WCCneaoBaHUA Ha MECTOPOXAEHUAX Npu passedke Heobxoaumo Ans MHAOPMaUMOHHOrO obecneveHus
npoekTa pa3paboTky (pacyeTa OCHOBHbIX MapaMeTPoB Kapbepa, MOA3EMHbIX FOPHbIX BbIPAGOTOK M LENWKOB, TMMOBBLIX MacnopToB 6GypoB3pbiBHbIX paboT u
KpenneHusi) n NoBbILeHNs 6e30MacHOCTV BEAEHUS TopHbIX paboT.

MHXeHepHo-reonormyeckne NCCNefoBaHNsA Ha MeCTOPOX/AEeHUM HeobXoauMO NpoBOAWTb B COOTBETCTBUM C «MeTogmyeckvm pyKOBOACTBOM MO U3yYeHUIo
NHXXEHEePHO-reonormyecknx YCroBuii pyaHbIX MECTOPOXAEHWUI Npu pa3BeaKe», PacCMOTPEHHbIM U 0aobpeHHbIM [lenapTaMeHTOM reonorm n 1Ucnosnb3oBaHWs
Heap MuHucTepcTBa NpMpoaHbIX pecypcos Poccuiickoin ®egepaumnn (npotokon Ne7 ot 4 ceHTABbPS 2000 r.) U METOANYECKUMU pekoMeHaaumamm: «MmxeHepHo-
reonornyeckne, rmaporeonornyeckme U reodKonornyeckne WCCneaoBaHust Mpu pasBedke W 3KCnnyataumu pyaHbIX MEeCTOPOXAEHWI», PacCMOTPEHHbIMU Wt
0[00pEHHBIMU YNpaBeHMeM pecypCcoB NOA3EMHbIX BOA, FEO3KOSONMU U MOHUTOPUHIA reonorndecko cpeabl MMHUCTEpPCTBA NPUPOAHbLIX pecypcoB Poccuiickon
depnepaunm (npotokon Ne5 ot 12 anpens 2002r.).

MHXeHepHO-reonornyecknMmn NccneqoBaHnAaMm AOMKHbI ObiTb M3yveHbl PUsNKo-MexaHnYeckne CBOWCTBA pya, PyAOBMELLAIOLWMX NOPOA U NepeKpbIBatOLLMX
OTIIOXEHWI, Onpeensiolme XapakTepUCcTUKy WX MPOYHOCTU B €CTECTBEHHOM W BOAOHACHILIEHHOM COCTOSIHUM, WHXEHepHO-reonormyeckme ocobeHHOCTn
MacCuBOB MOPOA MECTOPOXAEHWA U WX aHM3OTPOMWUs, COCTaB Mopod, WX TPeLUMHOBATOCTb, TEKTOHMYECKask HapyLIeHHOCTb, TEeKCTypHble 0CoBeHHOCTH,
3aKapCTOBAHHOCTb, Pa3pyLUeHHOCTb B 30HE BbLIBETPMBAHUS; OXapakTEPU30BaHbl COBPEMEHHBLIE TEONOrMyeckme MpOLEeCChl, KOTOpble MOMYT OCIOXHUTb
pa3paboTky MecTopoxaeHus. B parioHax ¢ pasBuTMEM MHOroneTHeMep3nbiX NopoA crneadyeT YCTaHOBWUTb UX TEMMNepaTypHbI PEXUM, NOSOXeHNe BepxHen u
HWKHEN rpaHuL, Mep3nOTHOW TOSMLWM, KOHTYPbl U rMyGWHbI pacnpoCTPaHEHUs TanuKOB, XapakTep U3MeHeHUsi pusnyYeckux CBOWCTB Mopoa Mpu OTTamBaHuu,
rny6uHy Crnosi CE30HHOTO OTTaMBaHUS ¥ NPOMepP3aHus.

B pesynbrate MHXEHEPHO-TEONOMMYECKUX UCCNEAOBaHUIA AOMKHbI ObiTb MNONyYeHbl MaTepuarnbl N0 NPOrHO3HOW OLEHKE YCTOMYMBOCTM NOPOA B MOA3EMHbIX
ropHbIx BelpaboTkax, 6opTax kapbepa 1 pacyeTy OCHOBHbIX NapameTpoB Kapbepa.

Mpn HanMuum B panioHe MEeCTOPOXAEHWS AEWCTBYIOLIMX LWaxXT UMM KapbepoB, PaCMOMOXEHHbIX B AHAMOMMYHbLIX rMAPOreonormyecknX U WHXeHepHo-
reonormyecknx YCrnoBusiX, AN XapaKTepuUCTWMKM pa3BegblBaeMoi nnowaau criedyeT WCnonb3oBaTb [aHHble O CTeneHn OBGBOAHEHHOCTU U WHXEHepHO-
reonormyecknx yCrnoBmsx aTUX LLAxXT N KapbepoB.

52. Pa3paboTka MECTOPOXAEHUIA MeHbIX pyA NPOW3BOAUTCS OTKPbITHIM, NOA3EMHLIM U KOMBUHMPOBaHHLIM cnocobamu. Mpy koMBUHMPOBaHHOM cnocobe
rpaHuLy oTpaboTku OTKPbITbIM CNOCOBOM ycTaHaBNMBAOT NpU NOMOLLM NpedenbHOro KoadgduLmneHTa BCKPbILWN UCXOAS U3 paBeHCTBa ce6ecToMMocTy Ao6bIun
MonesHoro Mckonaemoro Tem W apyrum cnocobom. BbiGop crnocoba 3aBUCUT OT TFOPHO-TEONOrMYECKUX YCIOBUWA 3areraHust pyaHbIX Temn, MNPUHSATBIX
rOpHOTEXHMYECKUX MOoKasaTeneh u obocHoBbiBaeTcs B TOO koHauumii. Ha oTkpbITbIi cnocob npuxoautcs 6onee 2/3 muposoi [obbluv MeaHbix pya. B
orpaHuMYeHHbIX MacwTtabax Ans [AobbluM  UCMoNb3yeTcs MNOA3EMHOE  BhllENaunBaHue (XMmudeckoe, BakTepuanbHO-XMMUYECKOE), MNPUMEHsSieMoe Ha
oTpaboTaHHbIx (BNsiBUHCKOE) U Ha HOBbIX, BBOAMMBIX B pa3paboTky 6eaHbix MmecTopoxaeHusx (Pen B CLLUA, KaHaHes B Mekcuke).

53. [Ins MecTOpOXAeHWI, rae yCTaHOBMEHa NpMpoAHas ra3oHOCHOCTb OTMOXEHW (MeTaH, CepoBOAOPOA U ApP.), AOMKHbI ObiTb N3yYeHbl 3aKOHOMEPHOCTH
N3MEHEHWS COAEPXKaHWs U CoCcTaBa ra3oB Mo NMNoLWaau u ¢ rnyoruHomn.

54. CnepyeT onpegenqTb BAMSIOWME Ha 300pPOBbe 4YenoBeka hakTopbl (MHEBMOKOHWO300MACHOCTb, MOBbIWEHHAA PaAVMoakTUBHOCTb, reoTepMuyeckue
yCcrnosust u ap.).

55. Mo paioHam HOBbIX MECTOPOXAEHWA HEeOOXOAMMO WMETb AaHHble O HanUMYMM MECTHbIX CTPOUTEMbHLIX MaTepuanoB, yka3aTb MEeCTOMOSioXeHue
nnowaaen ¢ OTCyTCTBUMEM 3anexei NonesHblX UCKONaeMblx, rae MoryT 6biTb pa3melleHbl 06bEKTbI NPOU3BOACTBEHHOMO W XUMULLHO-FPAXAAHCKOrO Ha3HaveHus!,
oTBarsbl NyCTbIX NOPOA.

56. OcHOBHas Lenb 3KONMOrM4eckMx WCCreaoBaHW 3akniodaeTcss B UMHAOPMAaLMOHHOM obecnevyeHMn npoekTa OCBOEHWUS MEeCTOPOXAEHWS B 4actu
NpUpPOOOOXPaHHbIX Mep.

JKONOrMYeCcKUMn MCCNefoBaHUAMMN OOMKHbI ObiTh: YCTaHOBMEHbI (POHOBLIE NapamMeTpbl COCTOSHUS OKpyXatolwen cpedbl (YPoBEeHb paguaummn, KayecTso
NOBEPXHOCTHBIX U NOA3EMHbIX BOA, M BO34yXa, XapakTepucTka NOYBEHHOMO MOKPOBA, PACTUTENBHOMO U XWBOTHOTO MUpa U T. [.); onpeaeneHbl Npeanonaraemble
BUAbl XMMWYECKOro U (PU3NYECKOro BO3AENCTBUS HaMe4aeMoro K CTPOUTENbCTBY OOBbeKTa Ha OKpyKalollylo MPUPOAHYyl cpedy (3anblfieHne npuneravoLmnx
TEPPUTOPUIA, 3arpsiBHEHNE NMOBEPXHOCTHBIX M NOA3EMHBIX BOA, NOYB PYOHUYHBIMW BOAaMU U NPOMCTOKaMu, Bo3ayxa Beibpocamu B atMocdepy U T. A.), 06bembl
M3bATUA AN HYXA NPOM3BOACTBA MPUPOAHBLIX PECYpPCOB (MECHbIX MacCcuMBOB, BOAbl Ha TEXHWYECKME HyxXAbl, 3eMenb ANns pasMelleHWss OCHOBHbIX W
BCMOMOraTenbHbIX NPOW3BOACTB, OTBANOB BCKPbILUHbIX M BMELLAKLMX FOPHbIX MOPOA, HEKOHAMUMOHHBLIX PyA W T. [.); OLEHEHbl XapakTep, WHTEHCUBHOCTb,
cTeneHb U OMAcHOCTb BO3OENCTBUSA, MPOAOIKUTENBHOCTE U AMHAMMKa (PYHKUMOHUPOBAHWUSA WCTOYHWKOB 3arpsi3HEHWUs W rpaHvubl 30H UX BRAWSHWUSA, AaHbl
pekoMeHzaumMy No NPOBEAEHMIO NPUPOLOOXPAHHBIX MEPONPUSTUN.

Cneunduka TEXHOTEHHbIX WCTOYHMKOB BO3AENCTBUS Ha OKPYXKaloLLyl cpefy Ha MeCTOpPOXAEHUSX MedHbIX pyA onpefensercst cnocobom paspaboTku
(noA3eMHbIM 1 OTKPbLITLIM), MPUMEHeHneM noTaumn B Ka4yecTse BegyLLero Mmetoga oboralleHns 1 HeBO3MOXHOCTbLIO MOSIHOTO YNaBnuBaHWSA Npu MeTannyprum
oTAErbHbIX AMEMEHTOB, 3arpA3HsAOLLMX aTMocdepy (0COBEHHO C CEPHUCTLIM ra3oM) U Boay.

[ns pelueHns BONPOCOB, CBS3aHHbIX C PeKynbTUBaLMEN 3eMmenb, credyeT onpeaenuTb MOLHOCTb MOYBEHHOTO MOKPOBA W MPOU3BECTU arpoXMmuyeckue
NCCNEAOoBaHNS PbIXMbIX OTMNOXEHWN, @ TaKKe BbIICHUTb CTENEHb TOKCUYHOCTU NOPOZ, BCKPbILLM U BO3MOXHOCTb 06pa3oBaHusi Ha HUX pacTUTENBHOO NMOKPOBa.

JlomxHbl 6bITb AaHbl pekoMeHAaumny No pa3paboTke MepPONPUATUIA NO OXpaHe Heap, NPefOTBPALLEHMIO 3arpsA3HEHNS OKpYXatoLwen cpeapbl U pekynsTuBaLmm
3eMernsb.

57. M'maporeonormyeckme, NHXeHepHO-reonornyeckne, reokpUoNnornieckne, ropHoO-reonornyeckne 1 apyrue npupoaHble yCrnoBus AOMKHbI BbiTb U3yYeHbl C
[eTanbHOCTbIO, 0BGecneynBatoLLEN NOSyYeHNE UCXOOHbIX AaHHbIX, HEOBXOAMMBIX AMNsi COCTaBMeHWs NpoekTa paspaboTkn mecTopoxaeHus. Mpu 0cobo CrnoXHbIX
TMAPOreonorniyecknx U rOPHOTEXHNYECKUX YCIOBUSAX pa3paboTkn MecTopoxXaeHus, TpebyoLmx NoCTaHOBKM cneumanbHbix paboT, HanpasrneHne, 06beMbl, CPOKU
1 NOPAAOK NPOBEAEHNA NCCeA0BaHWUIN COMMacoBbIBAOTCA C MPOEKTHLIMW OpraHU3aLmaMu.

58. [pyrue nonesHble uckonaemblie, obpasylle BO BMeLLaWMX U NepekpbIBaloLLMX Nopodax CamMoCTOSTENbHble 3anexu, AOMKHbI ObiTb U3yyYeHbl B
cTerneHn, NO3BOMALWEN OnNpeaenuTb WX MNPOMBILLMEHHYIO LIEHHOCTb M 06nacTb BO3MOXHOIO WCMOMb30BaHUS B COOTBETCTBUMKM C «PekomeHgaumsmu no
KOMMINEKCHOMY M3Y4EeHUI0 MECTOPOXAEHWA W MOACYETY 3anacoB MOMYTHbIX MOME3HbIX WCKOMaeMblX M KOMMOHEHTOB», yTBepXAeHHbiMM MIMP Poccun B
yCTaHOBMNEHHOM MOpPSAKe.

VI. Nopcyer 3anacos

59. MopgcyeT u kBanuduKauus No CTENeHU pasBefaHHOCTV 3anacoB MECTOPOXAEHU MeOHbIX py[ NPOU3BOAMTCS B COOTBETCTBUM C TpeGoBaHUSIMM
«Knaccudukaumm 3anacoB MeCTOPOXAEHWM W MPOrHO3HbIX PECYPCOB TBEPAbIX MOSIE3HbIX WMCKOMaembix», yTBepXXAeHHoW npukazom MIMP Poccum ot 11
nekabpsi 2006 r. Ne 278.

60. 3anacbl NOACHMTBLIBAIOTCSA MO NOACHETHLIM Griokam, KONMYECTBO pyabl B KOTOPbIX HE AOMKHO MpeBbIlWaTh, Kak NpaBuIio, roAoBYO NMPOU3BOAUTENBHOCTD
6yayLLEro ropHOro NPeanpUaATUs. YYacTku pyaHbIX TEN, BbiAensieMble B NOACHETHbIE BNOKK, AOMKHBI XapaKTeprn3oBaThbCs:

OJMHaKOBOW CTEMNeHbI0 pasBefaHHOCTM U M3YYEHHOCTU NapameTpoB, ONpeaensiioLLmnX KOMMYECTBO U Ka4eCTBO pya;

OOHOPOAHOCTLIO FEONOrMYECKOTO CTPOEHUS!, MPUMEPHO OMHAKOBOW UM BGNM3KOW CTENEHBIO M3MEHYMBOCTM MOLLHOCTM, BHYTPEHHETO CTPOEHUS! PYAHBIX TEN,
BELLIECTBEHHOMO COCTaBa, OCHOBHbIX NMokasaTerei ka4ecTsa v TEXHONOTMYECKUX CBOMCTB pyabl;

BbIAEPXXaHHOCTbIO YCIOBWIA 3aneraHns pyaHbIX Ten, onpeaeneHHon NpuypodeHHOCTbIO 6roka K eAMHOMY CTPYKTYPHOMY 3MeMEHTY (Kpbiry, 3aMKOBOW YacTu
CKMafKu, TEKTOHUYECKOMY GrOKy, OrpaHUYEHHOMY pa3pbiBHbIMU HAPYLLEHWSIMW);

06LLHOCTbI0 FOPHOTEXHUYECKUX YCIOBUI pa3paboTku.

Mo nageHwio pyaHbIX TEM MOACYETHblE GrOKW credyeT pasfensiTb rOpU3oOHTaMU FOpHbIX PaboT MM CKBaXWH C yH4ETOM HamevaeMmol nocrnefoBaTefibHOCTH
oTpaboTku 3anacoB. [MpyM HEBO3MOXHOCTM FEOMETPU3aLMM U OKOHTYPUBAHWUS PYOHbIX TEM WM NPOMBILMEHHbLIX (TEXHONOMMYECKVX) TUMOB W COPTOB Py
KONMYECTBO 1 Ka4ecTBO GanaHCoBbIX U 3abanaHCcoBbIX 3aMacoB ¥ NPOMBbILLIIEHHbLIX TUMOB Py/ B NOACYETHOM Groke OnNpefensitoTCs CTaTUCTUYECKN.

61. Mpun nofcyeTe 3anacoB AOIMKHbI YYUTHIBATLCS CrieaytoLme AOMNOSHUTENbHbBIE YCMOBUS, OTpaXatoLme creunduky MecTopoXxaeHuin MegHbIX pya.

3anachbl kateropum A B nNpoLecce pa3Beku NOACHUTHLIBAOTCS TOMNbKO HA MECTOPOXAEHUSX 1-i rpynnbl HA yvacTkax AeTanusaumm B 6nokax, OKOHTYPEHHbIX
CKBaXKMHaMM 1 FOpHbIMU BblpaboTkamu, 6e3 akcTpanonauum.

Ha LITOKBEPKOBbLIX MECTOPOXAEHMSIX K KaTeropum A MOryT GbiTb OTHECEHbI Groku, B Npeaenax KoTopbiX KOAtMULMEHT PYAOHOCHOCTM GMMU30K K eauHuue,

YCTaHOBIIEHO NMPOCTPAHCTBEHHOE MOMNoXeHue, hopMa 1 paamepbl y4aCcTKOB KOHAULMOHHBIX PyA, NOASEXALLMX CENIEKTUBHOMN BbIEMKE.



Ha paspabaTtbiBaeMbIx MECTOPOXAEHUSIX 3anackl KaTeropuv A NOACYUTLIBAKOTCSH MO AAHHLIM SKCMSyaTaUMOHHON PasBEOKU U FOPHO-MOArOTOBUTENbHbBIX
BbIpaboToK. K HUM OTHOCSITCS 3anackl NOArOTOBMEHHbIX U FOTOBBIX K BbleMKe BrokoB, OTBevaloLye no crteneHu ndydeHHocTu TpebosaHnam Knaccudmkaumm k
3TON KaTeropum.

3anacbl kaTeropun B B npouecce pa3Bekv NOACHUTBIBAKOTCH TOMbKO Ha MecTopoxaeHusix 1-i u 2-i rpynn. K HUM OTHOCSITCS 3anackl, BblAeNeHHble Ha
yyacTkax getanusaummn unu B npegenax Apyrux vacten pyaHbIx Ten, cTerneHb pa3BefaHHOCTU KOTOpbIX COOTBETCTBYET TpebosaHuAM Knaccudukaumm k aton
KaTeropum.

KoHTyp 3anmacoB kateropuv B pomkeH ObiTb npaBedeH NO pas3BedovHbIM BblpaboTkam, 6e3 akcTpanonsiuum, a OCHOBHblE FOPHO-reornormyeckme
XapaKkTepUCTUKN PyOHbIX TEM U KAa4ECTBO PyA B Npedenax 3Toro KOHTypa onpeaeneHsl No AocTaToMHOMY 06beMy NpeacTaBUTENbHBIX AaHHbIX.

Ha wWTOoKBEPKOBBLIX MECTOPOXAEHUsIX, rae obbem pyabl onpenensieTcss ¢ MCrnonb3oBaHMEM KodduumMeHTa pyooHOCHOCTM, K kateropum B moryT 6biTb
OTHeceHbl 6nokW, B npefenax KoTopblX KO3(UUMEHT pPYyAOHOCHOCTM BblIlLE, YeM CPeaHWA MO0 MECTOPOXAEHMWIO, YCTaHOBMEHbl W3MEHYMBOCTb
PYAOHACHILEHHOCTU B NNaHe W Ha rnybuHy, 3aKOHOMEPHOCTW MPOCTPAHCTBEHHOMO MOMOXEHWUS, TUMUYHbIE (POPMblI U XapakTepHble pa3Mepbl y4YacTKOB
KOHAVLMOHHBIX Py B CTEMNEHW, NO3BONSIIOLLEN AaTb OLEHKY BO3MOXHOCTU UX CENEKTUBHOW BbIEMKM.

Ha paspabaTbiBaeMbix MECTOPOXAEHUAX 3anachl Kateropum B noacyutbiBalOTCA NO AaHHBIM 3KCMNyaTauMOHHOW pasBEAKM WM FOPHO-NOArOTOBUTENbHBIX
BbIpaboTok. K HUM OTHOCATCA 3anackl, CTENeHb U3Yy4EHHOCTU KOTOPbIX COOTBETCTBYET TpebosaHmam Knaccudmkaumm K 3Toi kateropum.

K kateropun C4 OTHOCSTCS 3anackl Ha y4acTkax MEeCTOPOXAEHWIA, B Npefenax KOTopbiX BblAepxaHa NpuHsaTast Ans 9TOW KaTeropun CETb CKBaXWUH U FOPHbIX
BbIpabOTOK, @ AOCTOBEPHOCTb MOMYYEHHON NpU 3TOM MHGOPMauuM NOATBEPXKAEHA Ha paspabaTbiBaeMblX MECTOPOXAEHUSIX AaHHbIMW 3KCMnyaTauuu, a Ha
HOBbIX — pesynbTataMu, NonyyYeHHbIMK Ha yyacTkax AeTanu3aumun. Ha LTOKBEpKOBbIX MECTOPOXAEHUSAX U3YHEHHOCTb OCHOBHbIX OCOBGEHHOCTEN BHYTPEHHero
CTPOEHUS1 JOMmKHa 06ecneynTb BbIICHEHWE PYAOHACHILLEHHOCTM U 3aKOHOMEPHOCTEN pacrnpeneneHust y4acTkoB KOHAMUMOHHbIX pyd. KonuuyecTBo 3anacoB Ha
3TUX MECTOPOXAEHNAX ONPEAEnAeTcs CTaTUCTUYECKN.

KoHTypbl 3anacoB kateropun Cq onpegensioTcs, kak npaBumno, no pasBefoyvHbIM BbipaboTkaM, a Ans Havbonee BbiAepXKaHHbIX W KPYMHbIX PYOHbIX Ten —
reonornyeckn 06GOCHOBAHHOW OrpaHUYEHHOW JKCTpanonsuMen, yyYuTbiBaloLen U3MeHeHWe MOPMOCTPYKTYPHLIX OCOBGEHHOCTEN, MOLLHOCTEW PpyaHbIX Ten u
KavecTtBa pya.

3anacbl kateropum C, NoACYMTBLIBAIOTCSA NyTEM SKCTPANONSALMM NO NPOCTUPaHMIO U NAaAEHNIO OT KOHTYpa pa3BedaHHbIX 3anacoB 6onee BLICOKUX KaTeropui
Ha OCHOBE reodu3nyecknx paboT, reonoro-CTPYKTYPHbIX MOCTPOEHUNA W eOMHUYHBLIX PYOHbIX MEpPEceYeHuid, MOATBEPXOAIWMX 3Ty SKCTPanonsuui; no
CaMOCTOSITENbHbIM PYAHLIM TEMaMm — Mo COBOKYMHOCTW PYAHbIX NepecevyeHuni, YCTaHOBMNEHHbIX B OBHaXeHWsX, FOpHbIX BbIPaboTKax U CKBaXMHaX C y4eToMm
AaHHbIX reoU3NYECKNX, FEOXMMUYECKUX NCCNEAOBAHNI U FeONOrMYecknX NOCTPOESHUI.

Mpw onpeneneHun KOHTYPOB nofcyeTa 3anacos kateropum C2 cnedyeT y4uTbiBaTb YCNOBUS 3aneraHns pyaHbIX Ten U YCTaHOBMEHHbIE HAa MECTOPOXAEHUN
3aKOHOMEPHOCTUN U3MEHEHMS X Pa3MepoB, (hOpMbl U MOLLIHOCTU, COCTaBa pyA U CoaepXXaHui Meau.

62. 3anacbl NOACYMTLIBAIOTCA Pa3fenbHO No KateropusM, cnocobam oTpaboTkn (kapbepamu, LUTOMbHEBLIMU FOPU3OHTaMM, LUAXTaMu), NPOMbILLIIEHHLIM
(TEXHONOrMYeCcKMM) TUMaM 1 copTam pya U X IKOHOMUYECKOMY 3Ha4eHuto (banaHcoBble, 3abanaHcoBble).

Mpwn pasgeneHyn 3anacos NONE3HbIX NCKOMaeMbIX Mo KaTeropusam B Ka4ecTBe JOMOMHUTENBHOMO KnaccuuKaLumoHHOro nokasarens MoryT UCronb30BaTbCs
KONMYECTBEHHBIE N BEPOATHOCTHBIE OLIEHKM TOYHOCTU U OCTOBEPHOCTM ONpeaerieHNst OCHOBHbIX NMOACYETHbIX NapaMeTpoB.

COOTHOLLEHWE PasnUYHbIX NPOMbILLIIEHHBIX TUMOB U COPTOB PYA NPY HEBO3MOXHOCTU X OKOHTYPUBAHWSA ONpeaensieTcs CTaTUCTUYECKU.

3abanaHcoBble (MOTEHLUMANbHO-3KOHOMUYECKUE) 3anachl NOACUMTLIBAIOTCA U YYUTLIBAKOTCS B TOM Cllyyae, eCni B TEXHUKO-3KOHOMUYECKOM 060CHOBaHMM
KOHAMLMIA [oKa3aHa BO3MOXHOCTb MX COXPAHHOCTU B Hedpax ANs MOCMeAyloLero N3BnevYeHns unu LenecoobpasHoCTb NONYTHOMO U3BMEYEHUSI U COXPaHEHUS
Ons ucnonb3oBaHust B GyayweM. Mpu nopcyeTe 3abanaHCoBbLIX 3anacoB NPOM3BOAUTCA WX NoapasfeneHne B 3aBUCUMOCTU OT MPUYMH OTHECEHWS 3anacoB K
3a6anaHcoBbIM (3KOHOMUYECKUX, TEXHONOTMYECKUX, MMAPOreonornyecknx, rOPHOTEXHUYECKUX, IKOMOTMYECKMX 1 Ap.).

3anacbl pyabl NoacHnTLIBalOTCS 6e3 yyeTta BNaXXHOCTU (Cyxas pyda) C yKasaHWeM BMaXKHOCTW ChIPOW pyAbl. [INs BNaroemMkux, NopucTbIX pyd Npov3BoanTCcs
Takke nofdcyeT 3anacoB CblpoW pyabl.

63. Mpu noacyeTe 3anacoB TPaAULMOHHBIMKM MeToAamu (reofniornveckux 610KoB, pa3pe3os M Ap.) AOMKHbI ObITb BbisiBNIEHbl NPOObI C aHOMAarbHO BbICOKUM
cofepXxaHneMm NPOMBILLMEHHBbIX KOMMOHEHTOB («yparaHHble» nNpobbl), NPOaHanNM3VpPOBaHO WX BMWSHUE Ha BEMUYUHY CPEAHEro COAEPXaHUsi Mo pa3BefoYHbIM
CeYeHVsIM 1 NoACHETHbIM 6nokam 1 Npyu HEOBXOAMMOCTM OrpaHNYEHO UX BUSIHWE. YacTu pyaHbIX TEN C BbICOKUM COAEPXaHWEM U YBENMUYEHHON MOLLHOCTBIO wam
y4acTku ¢ BbICOkUM KoadrumeHTom pyaoHocHocTn CII€QYET BbIAENATb B CAMOCTOATENbHbIE NOACHETHbIE 6noku n 6onee [eTanbHO paseeabiBaTb.

Ha paspabatbiBaeMbIx MECTOPOXAESHUSIX ONS onpeaeneHns YpoBHS «yparaHHbIX» 3HA4YEHUA U METOAMKU WX 3aMeHbl cnefyeT MCMoMb30BaTh pesynbraThbl
COMOCTaBMNEHNSA [aHHbIX pa3BefKkM M JKCnyaTaumu (B TOM Yucne ocoBeHHOCTU U3MEHeHUsi pacrnpenenenust npob no knaccam coaepXKaHui NPOMbILLNEHHbIX
KOMMOHEHTOB MO AaHHbIM CryLLEeHWUs pa3BefoYHON CeTh).

64. Ha paspabatbiBaeMblX MeCTOPOXAEHUSX BCKPbITble, MOATrOTOBMEHHbIE W FOTOBbIE K BbleMKe, a Takke HaxXoAslmecs B OXpPaHHbIX Lenukax ropHo-
KanuTasnbHbIX U FOPHO-NOATOTOBUTENbHbBIX BIPAGOTOK 3anackl pya NOACHATHIBAKOTCS OTAENBbHO C NOAPa3AeneHnemM no KaTeropusim B COOTBETCTBUMN CO CTEMEHbBIO
NX U3Y4EHHOCTU.

65. 3anacbl pya, 3aknioYeHHble B OXPaHHbIX LENWKax KpyrnHbIX BOAOEMOB W BOAOTOKOB, HAaCeNeHHbIX MYHKTOB, KanuTarbHbIX COOPYXEHUA WU
CEenbCKOX03ANCTBEHHbIX 0OBEKTOB, 3anoBeAHNKOB, NAMSATHUKOB NPUPOAbI, UICTOPUM U KyNbTYPbl, OTHOCATCA K 6anaHcoBbIM Unu 3abanaHcoBbIM B COOTBETCTBUM C
YTBEPXKAEHHBIMU KOHANLMSMU.

66. Ha paspabaTbiBaeMbix MECTOPOXAEHUAX O KOHTPOMS 3a MOMHOTOW OTPaboTkM paHee yTBepXAEHHbIX 3anacoB M 0BOCHOBaHWS [OCTOBEPHOCTU
NOACYUTaHHBIX HOBbIX 3aNacoB HEOGXOAMMO NPOM3BOAMTL CONOCTABMNEHNE AaHHbIX Pa3BeaKu W SKCMyaTaumm no 3anacam, YCroBUsIM 3aneraHusi, Mopdosormuu,
MOLLIHOCTW, BHYTPEHHEMY CTPOEHMWIO PYAHbIX Ten, KO3(PULIMEHTY PYAOHOCHOCTM, COAEPXKaHUIO NOMe3HbIX KOMMOHEHTOB B COOTBETCTBUM C «MeToamyeckumu
pekomMeHfaumMsamMu Mo COnocTaBMeHNo AaHHbIX pa3Beaku U pa3paboTkn MeCcTOpPOXAEHUI TBEPAbIX MOMNE3HbIX NCKOMAEMbIXY», yraepxaeHHsiMi MIMP Poccuy B ycTaHOBMEHHOM
nopsagke.

B maTepuanax conoctaBneHns AomkHbl ObiTb NpUBEAEHbI KOHTYPbl paHee YTBEPXAEHHbIX OpraHamu rocakcnepTusbl U NoralleHHbIX 3anacos (B TOM yucne
00ObIThIX M OCTaBLUMXCA B LENWUKax), CMUCaHHbIX Kak HEMOATBEPAMBLUMXCS, KOHTYpbl MMoWwaaen npupaliyBaeMblX 3anacoB, a Takke CBeAeHWs O 3anacax,
YNCNALWMXCA Ha rocygapcTBeHHoM 6GanaHce (B TOM 4yucrne — 06 ocTaTke 3anacoB, paHee YTBEPXAEHHbIX YNOMHOMOYEHHBIM 3KCMEPTHLIM OpraHoMm);
npeacraeneHbl Tabnuubl ABUXKEHUS 3anacoB (MO KaTeropusm, pyaHbIM Terlam U MECTOPOXAEHUIO B LIENOM) U GanaHc pyabl C XapakTepUCTUKOA ee kadyecTsa B
KOHTYpe noralleHHbIX 3anacoB, OTpaxaloluii U3MEHEHWe YTBEPXOEHHbIX YNOMHOMOYEHHBIM JKCMEPTHbIM OpraHoM 3anacoB Mpu AopasBeake, noTepu npu
0o6bl4e M TPaHCMOPTMPOBKE, BbIXOA TOBAPHOW MpOAyKUMM WM NOoTepu npu nepepaboTke pya. Pesynbratbl COMOCTaBMEHWST COMPOBOXAATCSH rpadhuKomn,
UNMIOCTPUPYIOLLEV U3MEHEHWE NPeACTaBNEHNIn O FOPHO-TE0NONMYECKUX YCIIOBUSIX MECTOPOXAEHUSI.

Ecnu paHHble pa3segku B LiENIOM NOATBEPXAAIOTCA pa3paboTKoM UM UMEeoLLUMECs HE3HAYUTENbHbIE PACXOXAEHUS He BUSIOT Ha TEXHUKO-3KOHOMUYECKne
nokasaTtenu ropHoAoGbIBaOLWEro NPeAnpuUaTUS, ANsS COMOCTaBNEHUs! AaHHbIX pas3Bedku M pa3paboTky MoryT ObiTb MCMONb30oBaHbl pe3ynbTaTbl reonoro-
MapKLLEenaepcKoro yyera.

Mo MecTopoXaeHUto, Ha KOTOPOM MO MHEHWIO HEAPOMONb30BaTENs YTBEPXKAEHHBIE M 3anacbl UMW KAa4ecTBO pyd He NOATBEPAUNUCH Npu pa3paboTke unm
HeobXxoaMMO BBeeHWe NOomnpaBoYHbIX KOIPULIMEHTOB B paHee yTBEPXAEHHbIe NapameTpbl UNK 3anackl, 0683aTenbHbIM ABNSETCSA BbINOMHEHWE cneunanbHoro
noacyeTa 3anacos No AaHHbIM 3KCMNyaTaLWOHHOW pa3BeaKM U OLEHKa OCTOBEPHOCTM Pe3ynbTaToB, NOSyYeHHbIX NpU NpoBeAeHUN 3TUX paboT.

Mpn aHanu3e pesynbTaToB COMOCTaBMEHUS HEeOoOXOOAMMO YCTAaHOBUTb BEMUYMHBI W3MEHEHWI MpW 3KCMyaTauMOHHOW pasBedke unu paspabotke
YTBEPXKAEHHBIX YNOMHOMOYEHHBLIM SKCMEPTHLIM OpraHoOM MOACHETHBIX NapameTpoB (Mnowagei noAacqeTa, MOLWHOCTEW PyAHbIX Ten, KoadduumeHToB
PYAOHOCHOCTU, COAEPXKaHMA NONE3HbIX KOMMOHEHTOB, O6bEMHBIX Macc 1 T. A.), 3anacoB U Ka4yecTBa pyf, a TakKe BbISCHUTb MPUYNHbBI ATUX U3MEHEHWIA.

67. B nocnefHve roapl Npu NoacyeTe 3anacos PyAHbIX MECTOPOXAEHUA HAXOAUT NPUMEHEHNE METOA, reoCTaTUCTUHECKOTO MOAENMPOBAHNSA, NO3BONSIOLLMNIA
Mcnonb3oBaTb MNpoueaypy KpawrvHra Ons MccnefoBaHWs 3aKOHOMEPHOCTEW MPOCTPaHCTBEHHOrO pacnpedeneHust U3ydaemMblX MPU3HAKoB (KOHLEHTpauwmi
Nofe3Horo KOMMOHEHTa, MOLLHOCTEN PYAHbIX NepeceveHuid, CoaepXaHuii, METPONPOLIEHTOB) U UX OLEHMBAHWUSA C YCTAHOBMEHWEM aMMnuUTyAbl BO3MOXHbIX
oLnGoK.

O peKkTUBHOCTE MPUMEHEHNA KpaurvHra B 3HAYUTENbHOM CTemneHn obycrnoBreHa KOMMYecTBOM W KauyeCTBOM WCXOOHOW pasBedoqHOM WHdopmaumu,
METOLOMNOrMEN aHanmaa NepBUYHbIX AaHHLIX U MOAENMPOBAHUSA, OTBEYaloWen UHAUBMAYaNbHLIM FEONIOrMYECKUM OCOBEHHOCTSIM CTPOEHWS pPa3BedblBaEMOro
MEeCTOPOXAEHNS (3aKkoHaM pacnpefeneHns NoACcCYeTHbIX NapaMeTpoB, XapakTepy TpeHAa v aHU30TPONUKU, BIUSHUIO CTPYKTYPHbBIX rpaHuL, CTPYKTYpe U KavecTBy
3KCMEPUMEHTasbHbIX BapuorpaMM, napaMeTpam MOMCKOBOro annuncovaa v ap.). Mpu Mcnonb3oBaHUM npouedypbl KpauruHra KOonuyecTBO UM NIIOTHOCTb
pa3BedoYHbIX NepeceveHunii 4OMKHbl 6biTb AOCTATOYHBIMU A1 060CHOBaHUSI ONTUMAarnbHBIX MHTEPMOMALUMOHHBLIX hopMyn (4ns ABYXMEPHOrO MOAENMPOBaHNS —
He MeHee HeCKOSMbKUX OEeCATKOB pasBefoYHbIX NepecedeHuit, Ans TPEXMEpHOro — He MeHee MepBbiX COTeH Npob). M3yyeHne CBOWICTB MPOCTPAHCTBEHHbIX
nepemMeHHbIX PEKOMEHYETCSI MPOU3BOANTL Ha y4acTKax AeTanusauum.

BbluncneHve Bapyvorpamm Nnpou3BoanTCA Ha OCHOBE AaHHbLIX ONPOGOBaHUS MO CKBO3HLIM PYAHBLIM NepeceveHnsIM MM CoCTaBHbIM Npobam, AnMHa KOTOpbIX
cornacyeTcs C yCTynom kapbepa 1 MHTepBanoM ornpo6oBaHus.



Mpwn nocTpoeHun BrOYHOW reocTaTUCTUHECKON MOAENMN MECTOPOXAEHUSI MAaKCHManbHO BO3MOXHbBIV pasMep arneMeHTapHoro 6rnoka BbIGUpaeTcs ucxoas us
nnaHupyeMom TexHomnorum p[obblun, MUHUMAanbHBIN ONpeaensieTcss MMAOTHOCTbIO CO34aHHOW Ha MECTOPOXAEHWU pasBedovHON ceTu HabnogeHun (He
peKoMeHyeTCs NPUHUMaTL pasMep CTOPOH aneMeHTapHoro 6rioka MeHee '/, cpeaHen nNnoTHOCTU ceTh).

PesynbtaTtbl nogcyeta 3amacoB MoryT ObiTb NpeAcTaBrneHbl B ABYX BuAax: MpuW pacyeTe Mo CeTKe OAMHaKOBbIX PaBHOOPUEHTUPOBAHHLIX GNOKOB
cocTaBnsaTcA Tabnuubl NOACHETHLIX NApaMeTPOB MO BCEM df1IeMEHTapHbIM 6okaM COBMECTHO CO 3HaYEHUSIMW AMCMEPCUN KPaNruHIa; Npyu pacyete KpynHbIMU
reonornyeckMmMm Gnokamn WHAMBUAYaNbHOW reoMeTpun Kaxablin 6nok AomKeH ObiTb NpuBA3aH B NPOCTPAHCTBE M MMETb CMUCOK NpPo6, BXOASALMX B 30HY
BNNSHUS.

Bce maccuBbl UMdPOBbLIX AaHHbIX (AaHHble onpoboBaHWs, KoopAuHaTbl NPo6 WNAW PYAHbIX NEpecevYeHuin, aHanUTUYecKue BbIPaXEeHUS CTPYKTYPHbIX
BapuorpaMM 1 Ap.) OOIMKHbl NPeAcTaBnsTbcst B hopMaTtax, AOCTYMHbIX AN KCNepTu3bl C UCMOSb30BaHMEM Haubornee pacnpoCTpPaHEHHbIX MPOrpaMMHbIX
KomnnekcoB (Hanpumep, B Buge DBF-cannoB ¢ otgenbHbiM ykasaHueM crniocoba KoaMpoBaHWS NpOMyLeHHbIX 3HaveHun unu B Buae ASClI-hannos
cTaHgapTHoro ¢opmata GEOEAS). Mogenu cummeTtpusyolwmx npeobpas3oBaHuii, TPEHOOB W Bapuvorpamm, npodve napameTpbl NpeacTaBnsoTcs B
aHanMTU4eckom 1 onucaTenbHOM BUAe.

CumnTaercsi, 4YTo reoctaTucTMyeckuin cnocob nogcyeta 3anacoB AaeT BO3MOXHOCTb YCTAHOBIEHWS HaUMyyLlUMX OLEHOK CPEOHWUX COAEpXXaHWi MonesHoro
KOMMOHEHTa B MOACYETHbIX Briokax, pyAHbIX Tenax U No MeCcTOPOXAEHWIO B Lierlom 6e3 cneumanbHbIX NPUEMOB MO YMEHbLUEHWIO BIUSHUSA «yparaHHbIX» npob,
NO3BONSAET CHU3UTb OLIMOKM OKOHTYPWBAHUS PYAHbIX TEN C BeCbMa CIOXHOW MOPCOMOrMen W BHYTPEHHWM CTPOEHMEM M ONTUMU3MPOBATb TEXHOMOrMIo
oTpaboTkn mecTopoxaeHus. Bmecte c Tem, reoctatuctuyeckme MeToAbl MOACYETa 3anacoB AOMKHbI ObiTb  KOHTPONMUPYEMbIMKW B CBOEM MPUMEHEHUU U
NnoAYMHEHbl 0OCOBEHHOCTAM reonorMyeckoro CTPOEHUS MeCTOpoXaAeHNs. Pe3ynsTaThl reocTaTUCTUHECKOro MOAENMPOBAHUA U OLEHUBAHWUA AOMKHLI NPOBEPATLCS
(cpaBHMBaTLCS) € pesynbTaTamu TpaaULIMOHHBIX METOAOB NOACYETa 3anacoB Ha NPeACTaBUTENbHBIX yYacTKax.

68. MNpu KOMNbIOTEPHOM MNOACYHETE 3anacoB AOMKHa ObiTb obecnevyeHa BO3MOXHOCTb MPOCMOTPA, MPOBEPKM U KOPPEKTUPOBKM MCXOAHBLIX AAHHbIX
(koopanHaThbl pa3BefoYHbIX BbIPAGOTOK, AaHHbIE MHKITMHOMETPUM, OTMETKU KOHTaKTOB, pe3yrnbTaThl Onpo6oBaHus U Ap.), pe3ynsTaToB NPOMEXYTOYHbIX pacyeToB
1 MOCTPOEHWI (KaTanor pyAHbIX NepeceveHnin, BblAenNeHHbIX B COOTBETCTBUM C KOHAULMAMM; reonormyeckme paspesbl Unm nnaHbl C KOHTYpamu NPOMbILLIIEHHOTO
OpYOEHEHUs!; NPOEKUMN PYAHbIX TEN Ha FOPU3OHTaNbHYK UMK BEPTUKANbHYIO MIOCKOCTb; KaTanor NoACYETHbIX MapaMeTpoB no Gnokam, ycTynam, paspesam) u
CBOAHbIX pe3ynbTaToB MOACYeTa 3anacoB. BbixogHas AOKYMeHTauuMs M MalwuvHHas rpaduvka [OSKHbl OTBEYaTb CyLLEeCTBYHOLMM TpeboBaHWAM K 3TUM
[OKYMeHTaM No cocTaBy, CTPYKType, dhopme 1 ap.

69. MopacyeT 3anacoB NOMYTHbLIX MOME3HbIX UCKONaeMbIX U KOMNOHEHTOB NPOM3BOAMTCS B KaXA0M NOACHETHOM Grnoke B cOOTBETCTBUM C «PekomeHpaumsimm
No KOMMMEKCHOMY WM3YyYeHWUI0O MECTOPOXAEHWUA M NOACYETY 3anacoB MOMYTHbIX MOME3HbIX UCKOMAEeMbIX U KOMMOHEHTOBY, yteepkaeHHsiMn MIMP Poccuu B yCTaHOBMEHHOM
nopsagke.

70. MopcyeT 3anacoB ohopMIISiIETCS B COOTBETCTBUM ¢ «MeToanyeckumm pekoMeHgaumsiMm no cocTaBy M npaBunam oopMIIEHUs NPeACTaBnseMbIX Ha
rOCy[apCTBEHHYIO 3KCMEPTM3Y MaTepuarioB Mo MOACYETY 3anacoB METANSIMYECKUX W HEMETANMYECKUX MONE3HbIX WMCKOMAEMbIX», yreepkaeHHsiMu MMP Poccuv 8

yCTaHOBMIEHHOM nopsake.
VIl. CTeneHb U3y4eHHOCTU MECTOPOXAEHUI (Y4aCTKOB MECTOPOXAEHUIN)

Mo cTeneHn n3y4eHHOCTN MECTOPOXAEHNS (M UX YHaCTKW) MOTYT BblTb OTHECEHBI K FPYNNe OLEHEHHbIX UMK pa3BefaHHbIX B COOTBETCTBUMU C TpeGoBaHMSIMU
pasgena 3 «Knaccudmkauum 3anacoB MECTOPOXKAEHWIA U NPOTrHO3HbIX PECYPCOB TBEPAbIX NOME3HbIX MCKOMaeMbIX», yTBepxaeHHou npukazom MIP Poccum ot 11
nekabpsi 2006 r. Ne 278.

CTeneHb U3y4eHHOCTU AMsi OLEHEHHbIX MECTOPOXAEHUI ONPeaernsieT Lenecoo6pasHoCTb NPOLOMKEHNSI pasBedoyHbIX paboT Ha 06bekTe, ANa pa3BeaaHHbIX
— NOATOTOBNEHHOCTb MECTOPOXAEHUSA AN MPOMBILLIEHHOTO OCBOEHUSI.

71. Ha OUEHEHHbIX MECTOPOXOEHUSIX MefHbIX Pyh [AOMkHa ObiTb OnpedeneHa WX MPOMbILIIEHHAst LEHHOCTb M LienecoobpasHoCTb MpOBedeHHs!
pasBefoyHON cTaguu paborT, BbisiBfieHbl 06WMe MacluTabbl MeCTOpOXAeHWs, BbiaerneHbl Havbonee nepcnekTMBHbIE Yy4acTkM Ansi o6GocHOBaHWSA
rocrnenoBaTensHOCTY pa3Beaku U nocneayoLlert oTpaboTku.

MapameTpbl KOHAULWIA AN NOACHETa 3anacoB AOMKHbLI ObITb YCTAHOBIIEHbI HA OCHOBE TEXHWKO-3KOHOMUYECKOro 060CHOBAHWSI BPEMEHHBIX PasBefoYHbIX
KOHAULMIA, pa3pabaTbiBaeMblX Ha OCHOBE OTYETOB O pe3yrbTaTax OLEHOYHbIX PaboT Ans HOBbLIX OTKPbLITHIX MECTOPOXAEHWUI, Kak B LENoM, Tak U No OTAeNbHbIM
UX YacTsaM, B 0Gbeme, JOCTaTOMHOM Afsi NPeABapUTENbHON reororo-3KOHOMUYECKON OLEHKN MECTOPOXAEHWSI.

3anacbl OLEHEHHbIX MECTOPOXAEHUI NO CTENEHW U3YYEHHOCTU KBAanMuUUMpyoTcs, rnaBHblM obpa3om, no kateropum C, 1, YacTuuHo, C;.

CoobpaxeHnst o cnocobax n cuctemax pa3paboTku MeCTOPOXAEHUS, BO3MOXHbIX MacluTabax Aobblunm 06OCHOBLIBAIOTCS YKPYMHEHO HA OCHOBE MPOEKTOB-
aHarnoroB; TEXHONOTMYecke CXeMbl OGOralleHUsi C y4eTOM KOMMIIEKCHOTO MCMOSNb30BaHUsSi Cbipbsl, BO3MOXHbIA BbIXOA4 M Ka4yecTBO TOBapHOW MpOAyKUMM
YCTaHaBMMBAIOTCS HAa OCHOBE WCCNEAOBaHW nabopaTopHbIX Npo6; KanuTanbHble 3aTpaTbl Ha CTPOUTENLCTBO PYAHWUKA, ceBeCTOMMOCTb TOBApHON NPOAYKLMK 1
[Apyrve SKOHOMWYECKUEe NMoKasaTeny onpefensioTcs Mo YKPYNHEHHbIM pacyeTam Ha 6a3e NpoeKTOB-aHaroroB.

Bonpocbl X03AACTBEHHO-NUTLEBOMO BOAOCHABXKEHNS ropHOA06LIBAIOLMX NPEANPUATUAA NPU OLIEHKE NPOMBILLNEHHOW 3HAYMMOCTU MECTOPOXAEHUN TBEPABIX
NnonesHbIX UCKONMaeMbIX NpeABapuUTenbHO XapaKTepU3yTCs, OCHOBbLIBAsICh Ha CYLLECTBYIOLLMX, pa3BeabiBAEMbIX U BEPOSTHBIX UCTOYHUKAX BOAOCHAGXKEHMSI.

PaccmatpuBaeTcsi 1 oLeH1BaeTCs BO3MOXHOE BRMsIHWE OTPaboTKN MECTOPOXAEHUI Ha OKpY>KatoLLyto cpeay.

Onsa petanbHOro M3ydeHust MOpdONorMnm opyaeHeHus, BELLLECTBEHHOIO CocTaBa pyd U pa3paboTku TexHonornyeckux cxem oboralleHust U nepepaboTku
pyA Ha OLEHEHHbIX MECTOPOXAEHUAX (y4acTKax) MOXET OCYLLEeCTBNATLCA OMbITHO-NMPOMbILLNeHHas paspabotka (OlP). OMP nposoauTCa B pamkax npoekta
pasBefoyHON cTagun paboTbl MO peLLeHWio rocyAapCTBEHHON JKCMepTW3bl MaTepuanoB nofdcdeTa 3anacoB B TeveHue He Gonee 3 netr Ha Haubonee
XapaKTepHbIX, MPEACTAaBUTENbHbIX A5 GOonbLUe YacTu MECTOPOXAEHUS y4acTKax, BKIOYaOLWMX TUMWYHbIE ANt MecTopoxaeHus pyabl. Macwwtab u cpoku OMP
[OMKHbI  BblTb  CormacoBaHHbl C opraHamu ®depaepanbHoi CRyxObl MO 3KOMOTMYECKOMY, TEXHOMOTMYecKoMy W aToMHOMY Haasopy (PocTexHaasop).
HeobxoaumMocTb nposeaexus OMP gomkHa 6biTb 060CHOBaHa B KaXkaoM KOHKPETHOM Crlyyae C OnpeaerneHneM ee Lenen u 3agad.

MpoBeneHue OMNP aukTyeTcst 06bIYHO HEOOXOAMMOCTBIO BbISIBNEHWUS 0COBEHHOCTEN re0norMYeckoro CTPOeHUs! pyaHbIX Ten (M3MeHYMBOCTb MOPCHONOrum U
BHYTPEHHETO CTPOEHWS), TOPHO-TEONOMMYECKMX W TOPHOTEXHUYECKUX YCIOoBUIA OTpaboTku, TexHomnorun n[obbluM pya M ux oboraweHnss  (NpupogHble
Pa3HOBMAHOCTN W TEXHOMOrMyeckne TwUnbl PyA WU UX B3aUMOOTHOLLEHMS). PelleHne 3TMX BOMPOCOB BO3MOXHO TOSIbKO MPW BCKPLITUM PYAHbIX Ten Ha
CYLLIECTBEHHYHO IMyBUHY 1 NPOTSXKEHHOCTb.

K OlP HeobxoguMmo Takke npuberatb Npy BHeAPEHUM HOBLIX METOLOB AOGbIYM MOME3HbIX WCKOMAEMbIX, Kak, HanpuMep, CKBaXWHHasi rMapoaobblya
paspbIXeHHbIX pya ¢ 6onblUMX U ManbIx rMy6OuH, a Takke Npu oTpaboTke HOBLIX HETPAAMLMOHHLIX TUNOB pya. Kpome Toro, OIMP uenecoobpasHa npu ocBOeHUU
KPYMHBIX W TUFAHTCKUX MECTOPOXIEHWI, Ha KOTOPbIX, Mpexae YeM MPUCTYNUTb K CTPOUTENLCTBY KPYMHbIX ¢habpuk, paspaboTaHHas TexHorormyeckas cxema
MCMbITBIBAETCS M COBEPLLEHCTBYETCS Ha HebonbLluMx oboraTuTenbHbIX dhabpukax.

72. Ha pasBegaHHbIX MECTOPOXAEHMSIX KauecTBO M KONMWYECTBO 3anacoB, UX TEXHOIOrMYecKue CBOWCTBA, MMApOreoriorMyeckne, ropHOTEXHUYECKUE U
aKonormyeckue ycrioBusi paspaboTkyu AOKHbI ObITb W3yYeHbl MO CKBaXMHAM W TOPHbIM BbIpAGOTKaM C MOMHOTOWM, [OCTATOMHOW ANA pa3paboTku TEXHWKO-
3KOHOMMYECKOro OBOCHOBaHUS PELLEHUS O NOPSAKE U YCMOBUSX UX BOBMEYEHUSI B NMPOMbILLIIEHHOE OCBOEHME, a TakKe O NPOEKTUPOBAaHWUKM CTPOUTENLCTBA UMW
PEKOHCTPYKUMK Ha nx Base ropHoaoObIBatoLWLEr0 NPOU3BOACTBA.

PasBefaHHble MECTOPOXAEHMUS MO CTENEHU M3YHYEHHOCTU AOMKHbBI YAOBMNETBOPATL CrieayoWwmnM TpeboBaHUAM:

obecneyeHa BO3MOXHOCTb KBannUKaLMm 3anacoB Mo KaTeropusiM, COOTBETCTBYIOLLMM FPynre CIOXHOCTU re0NIOrMYecKoro CTPOEHNSI MECTOPOXAEHUST;

BELLECTBEHHbIN COCTAaB W TEXHOMOrMYECKMEe CBOMCTBA MPOMBILUMEHHBIX TUMOB W COPTOB MOME3HOTO WCKOMAEMOrO W3y4YeHbl C [AeTanbHOCTbHO,
obecrneunBaloLLe Mony4YeHUe MCXOQHbIX AaHHbIX, AOCTATOYHbIX ANl MPOEKTUPOBaHUS pauMOHanbHOW TEeXHOMoruM WX nepepaboTkh C  KOMMMEKCHbIM
M3BIIEYEHNEM BCEX MOMNE3HbIX KOMMOHEHTOB, UMEIOLLMX MPOMbILLIIEHHOE 3HAYEHWe, U OMPEeAerieHnst HanpaBneHWst UCMONb30BaHWS OTXOA0B NPOM3BOACTBA UK
ONTMManbHOro BapuaHTa X CKIaaupoBaHust;

3anacbl ApyrMx COBMECTHO 3aneratoLLyx nornesHbiX ckonaembix (BKIoYast NOPOAb! BCKPbILLM U NOA3EMHble BOAbI) C COAEPXKAaLLMMUCS B HAX KOMMOHEHTaMMU,
OTHECEHHbIE HA OCHOBaHWWM KOHAMUMIA K 6anaHCOBbIM, WM3y4YeHbl WU OLEHEHbl B CTEMeHW, AOCTAaTOMHOW AOns onpedenieHus UX KOonuMyecTBa WM BO3MOXHbIX
HanpaeneHWit UCMONb30BaHWS;

IMAPOreonornyeckne, UHXEHEpHO-reornornMyeckne, reokpuoriornyeckmne, SKONornyeckne, ropHo-reoriorniyeckne U Apyrue npupogHble YCNoBUS U3yYeHbl C
[eTanbHOCTbIo, 06ecneyvBaroLLel Nony4YeHne NCXOAHbIX AaHHbIX, HEOBXOAUMBIX [f1si COCTABMNEHUS MPOeKTa pa3paboTkn MECTOPOXAEHUS C y4ETOM TpeboBaHui
NPVPOA0OXPaHHOrO 3aKoHoAaTeNbCTBa U 6e30MacHOCTH ropHbIX paborT;

[OCTOBEPHOCTb A@HHbIX O FEONOrMYECKOM CTPOEHWU, YCIOBUSIX 3aneraHusi 1 Mopdonoriu pyaHbIxX Ter, Ka4yecTBE M KONWYECTBE 3anacoB NOATBEPXAEHa Ha
npeacTaBUTENbHBIX AN BCEro MECTOPOXAEHWSI y4YacTKax fAeTanu3auuu, pasmep W MOSIOKEHWEe KOTOPbIX OMPEAErnsitoTcsl HeApononb3oBaTeneM B KaXaom
KOHKPETHOM Cryyae B 3aBUCMMOCTY OT UX Fe0NOrM4eckux 0COBEHHOCTEN;



paccMOTpeHO BO3MOXHOE BIMsiHUE pPa3paboTky MEeCTOPOXAEHUS Ha OKPYXawLLylo cpedy WM AaHbl PpeKOMeHAAUMU Mo MPefoTBPaLLEeHUo UM CHUDKEHUIO
NPOrHO3MPYEeMOro YPOBHS OTPULLATENbBHBIX SKOMOMMYECKUX NMOCMEACTBUN A0 TPe6OBaHWI COOTBETCTBYIOLLMX HOPMATUBHBIX JOKYMEHTOB;

NoAcYeTHble MapameTpbl KOHAWUMIA yCTaHOBMEHbl Ha OCHOBAHWU TEXHUKO-3KOHOMWYECKUX PacyeToB, MO3BOMSIOWMX ONpedenuTb MacwTabbl K
NPOMBILLIIEHHYH0 3HAYMMOCTb MECTOPOXAEHUS! C HEOGXOAVMMON CTENEHbIO JOCTOBEPHOCTU.

PauuoHansHoe COOTHOLLEHWE 3anacoB pPasfMyHbIX KaTeropuii onpeaensieTcs HeAPOnoNb3oBaTeNem ¢ y4eToM AONYCTUMOrO NpeanpUHUMaTenbCKoro pucka.
B03MOXHOCTb MOIHOTO MMM YaCTUYHOTO MCMOSb30BaHWs 3anacoB kateropum C, Npu NPOeKTMPOBaHUU OTPaGOTKM MECTOPOXAEHUN B KaXI0M KOHKPETHOM cryyae
onpenenseTcs rocynapCTBEHHOM TreoriorMyeckon 3KCnepTu3oi M odopMnseTca B Buae pekoMeHZauuu. Pelualolwymy dakTopamu nNpu 3TOM SIBRSIOTCS
0COBEHHOCTW FeonorM4Yeckoro CTPOEHUSI PYAHbIX TEM, UX MOLLHOCTb M XapaKTep pacnpeeneHvsi B HUX PyAHOW MUHepanu3auum, oueHka BO3MOXHbIX OwMBOoK
pa3Benku (METOLO0B, TEXHUYECKUX CPEACTB, ONpoGoBaHUS M aHaNUTKKK), @ Takke ONbIT Pa3Beaku U pas3paboTkM MECTOPOXAEHWI aHANIOTMYHOTO TUNa.

Pa3sBefaHHble MeCTOPOXOEHUs] OTHOCSATCA K MOAFOTOBMEHHBIM [ MPOMbILUIIEHHOTO OCBOEHWSI MPU  BbIMOMHEHWU HACTOSILLMX peKoMeHZauud u
nocne yTeepxaeHus 3anacos (6anaHcoBbIX 1 3a6anaHcoBbIX) B YyCTAHOBIEHHOM MOPSAAKE.

VIII. MepecuyeT 1 nepeyTBepxaeHne 3anacos

MepecyeT u nepeyTBEpXAEHWE 3anacoB B YCTAHOBIIEHHOM MOPsiAKE MPOM3BOAMTCS MO MHULMATMBE HEAPOMONb3oBaTensl, a Takke KOHTPOMbHbIX W
HaA30pPHbIX OPraHOB B Cy4asix CyLLECTBEHHOTO M3MEHEHUSI NPEACTaBNEHUI O KAYeCTBE U KOMMYECTBE 3anacoB MECTOPOXAEHUS U €r0 reonoro-3KOHOMUYECKOW
OLIEHKE B pe3yrnbTaTe AOMNOMHUTENbHbIX FE0Noropa3BeaoyHbIX U A06bIYHbIX paboT.

Mo wHuumaTMBe Heapononb3oBaTens nepecyeT U nepeyTBepXAEeHWEe 3anacoB MPOW3BOAUTCA MPU HACTYNNEHWU Cry4Yaes, CYLLECTBEHHO YXyALUaoLyX
3KOHOMUKY NpeanpuUsiTUs:

— CyLLECTBEHHOM HEMOATBEPXAEHUN pa3BeaHHbIX U YTBEPXKAEHHbIX PaHee 3anacoB U (MNK) UX Ka4ecTBa;

— 0OLEKTUBHOM, CyLlecTBeHHOM (6onee 20 %) n cTabunbHOM NageHUu LieHbl NPOAYKLMN NPU COXPaHEHUN YPOBHS cebecToMMOCTM NPON3BOACTBA;

— M3MEHeHUM TpeBGoBaHWIi MPOMBILLIIEHHOCTM K KaYECTBY MUHEPanbHOrO Chbipbsi;

— korga obliee KONMMYECTBO GanaHCoBbLIX 3aMacoB, CMUCAHHLIX W HamevaeMbIX K CMMCaHUI Kak HenoATBEpAMBLUMXCS (B npouecce AOMNONMHUTENbHON
pasBeqKu, 3KCniyaTaluyoHHON pa3Bedku U pa3paboTkv MecTOpoXAeHUs), a Takke He moanexalnx oTpaboTke No TEXHUKO-9KOHOMUYECKUM MpUYMHaM,
npeBbILaeT HOPMaTWBbI, YCTAHOBMEHHble [AENCTBYIOWMM TMOMOXEHWEeM O MopsiAke ChWcaHWsl 3anacoB MonesHbiX uckonaemblx ¢ GanaHca
ropHogo6bIBaloLLyX NpeanpusTuii (T. . 6onee 20 %).

Mo MHULMaTVBE KOHTPOIbHBIX M HAA30PHLIX OPraHOB MEepecyeT U NepeyTBepXXOeHWE 3anacoB NPOU3BOAMTCS MPW HACTYMIIEHUW CIyvaeB, YLUEMISOLWMX

npasa HegpoBnagensLua (rocygapctsa) B YacTu He06OCHOBaHHOIO yMeHbLUEHUS Hanoroobnaraemol 6asbi:

— yBenuyeHnn 6anaHcoBbIX 3anacoB, MO CPABHEHUIO C paHee YTBepXAeHHbIMW, Gonee Yem Ha 50 %;

— CyLEeCTBEHHOM ¥ CTabubHOM yBENUYEeHUM MUPOBLIX LIEH Ha NpoayKuumio npeanpusatns (6onee 50 %O0T 3anoXeHHbIX B 060CHOBaHUS KOHAMLWN);

— pa3paboTke U BHEAPEHUM HOBbIX TEXHOMOTUIA, CYLLLECTBEHHO Yry4LUaKLWmMX SKOHOMUKY NPOU3BOACTBA;

— BbISIBMEHUN B pyAax UnuM BMELLAIOLMX NOPOAAX LIEHHbIX KOMMOHEHTOB UMW BpedHbIX NPUMECEN, paHee He YUYTEHHbIX MpU OLEeHKe MECTOPOXAEeHUs U
NPOEKTUPOBaHUM NPEaNPUATHSI.

OKOHOMMYECKME MNpobnembl NPEANPUATUS, BbI3BaHHbIE BPEMEHHBbIMW  MPUYMHAMKU  (FeONorMyeckue, TEXHOMornyeckve, ruaporeoriornyeckve

FOPHOTEXHUYECKNE OCIIOXHEHUS!, BPEMEHHOE MafleHne MUPOBBLIX LEH MPOAYKLMM), PELlatoTcsl C MOMOLLbI MeXaHW3Ma 3KCNiyaTauMOHHbIX KOHOWUUMA U He
TpebyloT NnepecyeTa 1 nepeyTBepXAEHUs 3anacos.

MpunoxeHune k MeToan4YeckMM pekoMeHAaUMsM No npumeHeHuto Knaccudumkauum sanacos
MeCTOPOXAEHUI U NPOrHO3HbIX PeCYPCOB TBEPAbIX NOMe3HbIX MCKonaeMbIX (MeaHbIX pya)

XapaKTepMcquecxue nokKasaTtesim CJ&IOXKHOCTU reonmiorM4eCKoro CTpoeHus
MecTOpO)KAeHVIﬁ TBepAbIX Nofie3HbIX UCKONaeMbIX

Cucrtema pasBefikv U MMOTHOCTb Pa3BefoYHON CETU 3aBUCAT B OCHOBHOM OT HECKOMbKMX MPUPOAHbIX (haKTOPOB: YCIIOBMIA 3aneraHusi U CTPYKTYPHO-
reonornyecknx OcobeHHOCTeN pyAHbIX Ten (BblAEpPXaHHOCTM M MOPdONorMn pyaHbIX Tem, XapakTepa rpaHul) 1 pacrnpefeneHvs nonesHoro KOMMOHEeHTa
(cTeneHn N3MEHYMBOCTM Ka4ecTBa NONE3HOIO NCKONAEMOro B nNpeaenax pyaHbIX Ten).

B KkauyecTBe OCHOBHbIX KONMWYECTBEHHbIX MOKa3aTene CMOXHOCTU CTPOEHUSI PYAHbIX Ten PeKOMeHAyeTCs WCMofb3oBaTb Cheaylolme BenuYuHbI
koapuumneHT pynoHocHocTm (K,), nokasarterb CNoxHOCTH (q) 1 koaduLmMeHTbl Bapuauum mowHocT (V) 1 copepxanus (VC) B pyaHbix nepeceverusx (A1,
Mpokodpres, 1973).

KoadhdpunumeHT pyaoHOCHOCTU OBbIYHO BblpaXkaeTcs KakK OTHOLUEHUE MUHEWHbIX BEMWYMH — ANWHBI PYOHbIX WHTEPBANoB MO CKBaXWHaM WU TOPHbIM
BblpaboTkam () k obLlen AnvHe nepeceyeHnii B npeaenax npoayKTUBHON 30HbI (B rpaHULI@X NPOMBILLIIEHHOTO OpyAeHEeHNs —  ):

i (1.1)
lMokasaTenb CROXHOCTM PACCUNTLIBAETCS MO OTHOLLEHMIO YMcra pyaHbix nepecevermnin (N,) kK cymme BCex pa3sefodHbix nepecedeHni (pyaHbIX, 6e3pyaHbIX
BHYTPUKOHTYPHBIX Ny 1 3aKOHTYpHbIX N,, 06prcoBbIBaIOLLMX OBLLYIO FPaHNULYY CNOXHOro 06bekTa):

"~
: (1.2)
KoadbcpunumeHT BapuaLm MOLWHOCTU 1 KO3 MULMEHT Bapraummn cogepxanns (B %) BbIMMUCASAOTCA 06LEen3BECTHBIMU cnocobamu No cymme pasBefoyHbIX
[aHHbIX:

B : (1.3)

i , (1.4)
rae S, U Sg — COOTBETCTBEHHO CpefHeKBaApaTUYHble OTKMOHEHWS MOLUHOCTU €AMHUYHBLIX PYAHbIX NEepecevyeHnin U COAEepXaHWUs B HWUX MONe3HOro
KOMMOHEHTa OT UX CpeaHeapuMeTUHecKnX 3HaueHnn me, u Ce,,.
0O606LeHHbIe OPUEHTMPOBOYHbIE MpedernbHble 3HaYeHWs1 MokasaTenei CMOXHOCTM CTPOEHWUst PYAHbIX Ten no mMecTopoxaeHusm 1-, 2-, 3- u 4-i rpynn
CMNOXHOCTW NpuBeAeHbI B Tabnuue.

Tabnuua
KonuuyecTBeHHble XapaKTEPUCTUKA M3MEHYMBOCTM OCHOBHLIX CBONCTB OPyAEHEHUS

MokasaTenu N3MeHYMBOCTH
06BbEKTOB pa3Befkm

Ipynna mecTtopoxaeHuin PopMbI conepwanns
Kp q Vi % Ve, %
1-a 0,9-1,0/0,8-0,9| <40 <40




2-9 0,7-0,9(0,6-0,8|40-100| 40-100
35 0,4-0,7(0,4-0,6| 100- 100-150
150
4-9 <04 <04 | >150 > 150

PeleHue no otHeceHuto MeCTOpPOXAEeHUA K KOHerTHOVI rpynne npuHMMaeTca no COBOKYNMHOCTU BCeW reonornyeckon VIHq)OpMaLl,VIVI C y4eTOM nokKasatend,
Xapaktepusyruiero HamebICLLYH N3MEHYNBOCTb d)OprI nnun cogepxaHua.

* Mo paloHy MEeCTOPOXAEHUS W PyAHOMY MOM0 NPeAcTaBnsIOTCS reofiormyeckas KapThl U kapTa MOME3HbIX uckonaemblx B MacwTtabe 1:25 000-1:50 000 c cooTBeTCTByOLLMMU
paspesamu. YkasaHHble mMatepuansl 4OMKHbI OTpaxaTb pa3MeLLeHNe PyAOKOHTPONUPYIOLMX CTPYKTYP W PYAOBMELLAIOWNX KOMMNIEKCOB NOPOA, MECTOPOXAEHUA MEAV U PyAONPOSIBNIEHUA PaiioHa, @ Takke y4acTKoB, Ha
KOTOPbIX OLiEHeHbl NPOrHO3HbIe PECYpChl MEAHbIX pyA.

Pesynbrathl NpoBeAeHHbIX B panoHe reon3nyecknx UCCneaoBaHUi criedyet UCMonb3oBaTb MpU COCTABMEHUM FeOnorvyeckux kapT U paspe3oB K HUM M OTpaxaTb Ha CBOAHbLIX MNaHax MHTepnpeTauuu
I'eodJVI(!I/I"IeCKVIX aHomanui B macltabe npeacrtaenaemblX KapT.

* BO3MOXHOCTb MCMOMNb30BaHMS PE3YTLTaToB reoduanyeckoro onpobosaHus ANs NoACHeTa 3anacos, a Takke BO3MOXHOCTb BHEAPEHWS B NPAKTUKY ONpo6GoBaHusi HOBbIX reotU3nHecKnX METOIOB U METOAVK PaccMaTpuBaeTcs
3KCMEepTHO-TEXHUYECKUM coBeTOM (3TC) ynonHOMOYEHHOTO 3KCNEPTHOTO opraHa nocre ux ofobpeHns HCAM unu ApyrumMmu KOMMETEHTHLIMU COBETaMN.

* TexHonorusi nepepaGOTKm Cyﬂdel/Il:leIX Me[HO-HUKenesbIX pya npuseaeHa B «MeTtoanyecknx pekoMeHAauunax no NpUMeHeHuo Knaccmpwkaumw 3anacoB K MECTOPOXAEHUSAM HUKeneBbIX U KoBanbToBbIX
pya»



