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PaspabotaHbl ®efepanbHbiM rocyaapcTBeHHbIM yupexaeHnem «locypapcTBeHHas
KOMUCCUS NO 3anacam nonesHblx uckonaembix» (Pry NK3) no sakasy MuHuctepcTaa
npupoaHbIX pecypcoB Poccuiickort defepauum n 3a cHeT cpeacTs denepanbHoOro
GroaxeTa.

YT1BepxaeHbl pacnopsbkeHmem MNP Poccun ot 05.06.2007 r. Ne 37-p.

MeToauuyeckue pekomeHAgauunm no npuMeHeHuno Knaccudukauum 3anacos
MECTOPOXAEHUA U MPOrHO3HLIX PECcypCcoB TBepAblX MONEe3HbIX WCKOMaeMbiX.
Hukenesble 1 kKobansToBbLIE PyabI.

MpenHasHaveHbl Ana paboTHUKOB NPEANpPUATUA U OpraHU3aLuii, OCYLLECTBISOLMX
CBOIO [esTenbHOCTb B cdepe Heapornofib3oBaHWsl, HE3aBUCUMO OT  UX
BEOOMCTBEHHOW  MPUHAAMEXHOCTM U OpM  cobCTBeHHOCTU.  [pumMeHeHue
HacToALLMX MeToanyeckux pekomeHaaumi obecneunt nonyyexue
reonioropa3BefoyHor MHGOpPMaLMK, MOMHOTa U Ka4ecTBO KOTOPOW LOCTaTOuHbI Ans
NPUHSTUS PeLleHnin O NpOoBeAeHVMU [OanbHellwmnx pasBedoyHbiXx paboT wunu o
BOBJIEYEHNN 3aNacoB pa3BeaaHHbIX MECTOPOXAEHWI B NPOMBILLIIEHHOE OCBOEHUE, a
TaKKe O NPOEKTUPOBAHUM HOBbLIX UM PEKOHCTPYKLMU CYLLECTBYIOLLUX NPEaNpUATUAN
no fobblye 1 NnepepaboTke NONE3HbIX UCKONAEMBbIX.

I.  OOmme cBenenust

1.  Hacrosiume  MeTtoanyeckue  pekomeHaauMu MO NPUMEHEHUIO
Knaccucmkaumm 3anacoB MECTOPOXAEHUA W MPOTrHO3HbIX PECYPCOB TBEpAbIX
nonesHbIX Uckonaembix (HUKeneBbIX U KobanbToBbIX pya) (Aanee — Metoauyeckue
pekoMeHpauumn) paspaboTtaHbl B cooTBeTcTBMM C [lonoxeHunem o MwuHucTepcTBe



npupoaHbIX pecypcoB Poccuiickon defepauun, yTBEPXOEHHBIM MOCTAHOBMNEHUEM
MpaButensctBa Poccuiickont ®epepaummn ot 22 mons 2004 r. Ne 370 (Cobpanune
3akoHogaTenbcTBa Poccuiickon ®epepaumm, 2004, Ne 31, c1.3260; 2004, Ne 32, cT.
3347, 2005, Ne 52 (34.), cr. 5759; 2006, Ne 52 (3u.), cr. 5597), [TonoxeHnem o denepanbHOM
areHTcTBE no Heapononb30BaHuIo, YTBEPXAEHHBIM NOCTaHOBIEHNEM
MpasutensctBa Poccuiickon ®epepaumn ot 17 mioHsa 2004 r. Ne 293 (CobpaHue
3akoHogatenbcTBa Poccuiickon ®epepaunn, 2004, N 26, ct. 2669; 2006, Ne 25,
cT.2723), Knaccudukauvein 3anacoB MeCTOPOXOEHUA U MNPOTHO3HbIX PEecypCcoB
TBEpAbIX MOMNe3HbIX WCKonaemblX, yTBepXaeHHoW npukasom MIMP Poccun ot 11
nekabps 2006 r. Ne 278, n cogepxaT pekomeHaauum no npuMmeHeHunto Knaccudukaumm
3anacoB MeCTOPOXAEHWIA U NPOrHO3HbIX PECYPCOB TBEPAbIX MOME3HbIX NCKOMAaeMbIX
B OTHOLLEHUW HUKeNneBbIX 1 kobanbToBbIX pyA.

2. Metoauyeckme pekoMeHAauuu HanpaefeHbl Ha OKas3aHwe NpaKTU4ecKOoWn
NOMOLLM HEAPONONb30BaTENSIM U OpraHv3auusiM, OCYLLECTBASIOWMM NOArOTOBKY
mMaTepuarnoB Mo MOACYETY 3anacoB MOME3HbIX UCKONAEMbIX W MPeACTaBMSOWMX UX
Ha rocygapcTBEHHYHO aKCMnepTuay.

3. H u k e n b — cepebpucTo-6enbiii MeTansn, umerowmin NnoTHocTb 8,35-8,90
r/cm3, Temnepatypy nnasneHus 1452 °C; obnagaet heppoMarHUTHOCTbIO, CUMbHBIM
6reckom, XOpOLIO MONMPYeTCsi, MOAAAETCH MpOKaTKe, KOBKE W CBapke, merko
BbITATMBAETCS B NPOBOSIOKY.

Ko 6 anbT1T— merann 6enoro usera ¢ KpacHOBaTbIM OTTEHKOM, UMEHOLLUNIA
nnoTHoCTb 8,7-8,9 r/cm®, Temnepatypy nnasnexus 1493 °C; oTnnyaeTcst CUNbHON 1
YCTOMYMBOW (heppOMarHUTHOCTbIO, KOBKOCTbIO U TAry4eCTbio.

4. CpenHee cogepxaHue HUKens B 3eMHol kope (knapk) 0,0058 %, kobansta —
0,0036 %. Hawmbonee BbicokMe copepxaHusi 0b6OMX 3NeMEHTOB OTMeYalTcs B
YNBTPAOCHOBHBIX FOPHbIX NOpoAax.

M3BecTHo 6Gonee 40 HukeneBbix M okorlo 30 kobansTOBbIX MWHEparos,
OOMbLWNHCTBO M3 KOTOpbIX MNPEeAcTaBnsioT coboi  NpocTble MNW  CROXHbIe
cynbduaHble, apceHVaHble 1 cynbdoapceHngHble coeguHenns. [Jo 10 muHepanos
HUKENs SBMSATCS BoAHbIMK cunukatamu. B 6onee yem 100 muHepanax Hukenb 1
koGansT  cogepxkatcs  kak  U3oMopdpHas  NpUMeECh MM HaxogsTcs B
apcopbupoBaHHol hopme. MaBHenwe MuHepansl HAKENs 1 kobanbTa NpuBeaeHbI
B Tabn. 1.

Tabnuua 1

BaxHenwwue NpoMbIlWSIeHHbIe MUHepalbl HUKeNA u ko6anbTa

CopepaHue, %
Hassanue MuHepana u xumudeckas oopmyna I ASp! T |

Hukens | kobanbta |
1 I 2 [ 3 |
| Cynbuab!
MentnanauT (Fe, Ni)gSg 22-42 1-3
HukenucTbi nuppoTuH FeS 0,4-0,7 -
Munneput NiS 61-64 0,1-0,5
Nunrent Co3Sy - 40-53
KoGanstnuput (Fe, Co)So - 0,05-3
Il. Apcenmnapl, cynbgoapceHnabl 1 apceHaTbl
CkyTtTepyant CoAs3 0-9 11-20
Cadpdnoput (Co, Fe)Aso 0-0,3 10-30
WmanbtuH — xnoaHTuT (Co, Ni)Asp 1-21 4-24
Kobanstni CoAsS 0,5-2 26-34
OputpuH Co3(AsO4)2 - 8H20 0-6 20-30
I1l. Cvnukatsl, rMApOCUNMKaThl U TMAPOKCUAbI
FapHuepuT (Ni, Mg)4[Si4O10] (OH)4 - 4H20 16-35 0-0,1
PesauHckuT (Ni, Mg)g[Si4O10] (OH)g 16-35 0,0-0,1
Hukeneselit kepormt (Mg, Ni)4[SigO10] (OH)4 - 4H20 10-15 Cnenbl
HonTporut m{Mg3[SigO10l(OH)2} - p{(Al, Fe)2 - [SigO10] (OH)2} 05-2,0 Cnefel
Hukenesein cepnocbut (Mg, Ni, Fe)g[SigO10] (OH)g 4-5 Cnegpl
Hukeneseit ruppoxnoput (Mg, Al, Fe)g [(Si, Al)4010] - (OH)g. - nH2O 2-6 0,03-1,2
AcbonaHbl 1 ncunomenarsaabl m(Co, Ni)O - MnO2 - nHoO 0,8-20 0,8-32
leteporennt CoO - 2C0203 - 6H20 _ 10-20

5. OcHoBHaa 4vacTb nonyvaemoro Hukens (65 %) pacxogyetca Ha
NPOM3BOACTBO  XAPOMPOYHbIX,  KOHCTPYKLMOHHBLIX,  MHCTPYMEHTanbHbIX W
HepxaBelwWmnx CcTanel, rae Hukenb MNPUMEHSETCS B KadyecTBe NermpyroLlero
anemeHTa. o 20 % HuKens uWCMonb3yeTcss B MPOW3BOACTBE CNMaBoOB U
cynepcnnaBoB COBMECTHO C JXene3oMm, XPOMOM, MeAblo, LMHKOM W  ApyruMu
MeTannamu. Kpome Toro, 3HaunmTenbHoe KonmM4ecTBO Hukens (8o 7 %) pacxoayetcs
Ha aneKTPONUTUYECKOe MOKPbITUE MOBEPXHOCTEW APYruxX MeTannoB W ChnaBoB.
Hukenb Takke NpUMEHSETCA B Ka4yecTBe KaTanuaatopa Npu MHOMMX XUMUYECKUX
npoueccax v npu NPoM3BOACTBE akKyMynsaTOPOB.

Kobankt (8o 40 %) B BUae meTtanna unm okcuaa NnpUMEHSIETCS B KaponpoYHbIX
N XapoCTOMKMX ChnaBax M CTansix, rae CnyxuT nervpytowiein fobaBkon K Apyrum
Metannam. o 20 % kobGanbta MOET Ha W3roTOBMEHWE MarHUTHbLIX CrjlaBoB,
obnagatoLmx Gonbluen MarHUTHOWM 3Hepruen Ha eanHULy obbema, Yem MarHuTbl U3
apyrux cnnasoB. B 6Gonbliom konuuectBe (16 %) kobanbT npumeHsieTcs Ans
N3roTOBMNEHUS TBEPABIX CMNaBOB, CPEAN KOTOPbIX Pa3NNYaloTCa NUTbie (CTENnNUTLI) 1
MeTannokepaMmmyeckie cnnaebl (KEPMETbI), B COCTaB KOTOPbIX Kpome kobanbra
BXOOSIT XpOM, Bonbdpam, TuTaH, MonubaeH wu ymepoa. B xumuueckon u
Kepamu4eckon NpoMmbIneHHocTn notpebnsaetca Ao 20 % kobanbta B KayecTse
KaTanuaatopa Wnu Ans W3roTOBMEHWs Kpacok M amanen. B nocnegHee Bpems
KoGansT  LUMPOKO  MPUMEHSETCA B NPOWM3BOACTBE  NUTUEBO-KOBANLTOBbLIX
aKKyMYNSTOPOB M 3IEMEHTOB NUTaHus. PaamoaktueHbii nsoton ®°Co npumensietcs
B MeauuuHe, AeeKTOCKONUU N CeNbCKOM XO3ANCTBE.



6. OCHOBHbIMW FEOSIOTO-NMPOMBILLIIEHHBIMWA TUNAMU MECTOPOXAEHWU HUKENs U
kobanksTa SBNATCS MarMaTuyeckue cynbuaHble MeaHO-HUKENeBbIe, TMNepreHHbIe
CUNUKaTHbIe HUKeNEeBble KOPbl BbIBETPMBAHUS W rMapoTepMasibHble apCeHuaHble U1
cynboapceHnaHble  HUKenb-kobanbToBble M COBCTBEHHO  koGanbToBble
MecTopoxaeHus (Tabn. 2).

7. CyJ'Ib(*)I/I,CI,HbIe MeOHO-HUKeneBble MeCTOPOXOAeHUA (37 % MUPOBLIX 3aNacoB HUKENs 1
Gonee 10 % kobansta) FEHETUYECKU CBSi3aHbl C AnddepeHuMpoBaHHLIMU MaccuBamu
YNBTPAOCHOBHBLIX W OCHOBHbIX MarmaTuyeckux nopog (nepupgotuToB, rabopo-
HoputoB, Trabbpo u rabbpo-guabas3oB). MegHo-HUKENEBbIE pyAHble Tena
pacnonaralTcs NPenMyLieCTBEHHO B MPWAOHHOW YacTW WMHTPY3MBOB, @ MHOrAA BO
BMELLAOWMX WHTPY3uBbl nopogdax. Pyabl npeactaBneHbl  BKpanneHHbIMUA - 1
NPOXWUMKOBLIMA ~ Pa3HOCTAMW, B MEHblUen CTeneHW —  CNfOWHLIMU K
6pekuneBnaHbIMA.  PyaHble Tena WMEKT, Kak npaBumno, KpynHble pasmepbl:
NPOTSHKEHHOCTb MO  MafeHUud W NPOCTUPaHUID [0 HECKOMbKUX KWIOMETPOB,
MowHocTe o 100 M™; nnuToobpasHble, nnactoobpasHble, nNUH300b6pasHble,
XunoobpasHble U Gonee cnoxHble OPMbI; 3aneralT CyBGropumsoHTanbHO, pexe
nonoro- WnNu KpyTOHakNoHHO. [ocnoacTeyiollee pasBUTME WMEIOT COrfacHble
nnactoobpasHble 3anexu BKpanneHHbix pyd. K nexavemy GOKy pyAaHbIX Ten
NpUypoYeHbl CNIOLWHbIE pyAbl, obpa3yowme oTaenbHble NnacTbl, NNH3bI U XUIbI,
CNOXEHHble MacCMBHbIMMU, 6pekyneBnaHbLIMU n rycTOBKpanmneHHbIMK
pPa3HOBMAHOCTAMU. XapaKTepHOW OCOGEHHOCTBIO CyNbMUAHBIX MECTOPOXAEHUI
ABNAETCA CPaBHUTENbHO BblAEPXaHHbIN MUHepanbHbli cocTaB pyd. [NaBHbIMK
MWHepanamu pya SBAATCA MUPPOTUH, NEHTNAHAMUT, XanbKOMMPUT W MarHeTwT;
BTOPOCTEMNEHHLIMU — NUPWT, KYyGaHWT, MWUNNepuT, Banepuut, MUHepanbl rpynnbl
NNaTuHbl; PefkMMM — XPOMWT, MakKMHaBWT, camopogHoe 30mnoTo u Ap. Pyabl
cofepxaT HUKenb, Mefb, kobanbT, MNaTMHOUALl, a TakxKe CEneH W Tenmnyp, 30M0To,
cepebpo u cepy.

MecTopoxaeHnss onucbiBaemMoro Tuna SBASIOTCS BeylLMMW B 3anacax W
nobblye Hukensa u kobansta B Poccuun. B 3apy6exHbix cTpaHax ponb CynbhuaHbIX
MeAHO-HUKENEBbLIX MECTOPOXKAEHUIA NOAYNHEHHAS.

8. CunukaTHblE HUKENEBbLIE MECTOPOXAEHUS KOPbI BLIBETPUBAHUS (63 % MupoBbix
3anacos Hukens u 58 % kobansta) PA3BUBAKOTCA MPU NATEPUTHOM BbIBETPUBAHUN OCHOBHbIX
N YyN5TPAOCHOBHbBIX MOpoA. o ycnosnaM obpasoBaHus, reonorm4eckoMy CTPOEHUIo
n dopmam 3aneraHusi BbLIAENSIOT TPU OCHOBHbIX MOPEONOrMYeckux Tuna
MECTOPOXAEHUI, COOTBETCTBYIOLME TPEM OCHOBHbIM TWMaMm KOpbl BbIBETPUBAHMS:
nnowaaHon (bypyktanbckoe, CaxapuHckoe, CepoBckoe), nuHenHbln (CuHapckoe),
NWHelHo-nNowanHon (YepemiiaHckoe). PydHble Tena CUNMKaTHBIX HUKENEBbIX
MECTOPOXAEHWUI, KaK NPaBUIIo, 3Ha4YUTENbHbIE MO pa3mMepam: NPOTHKEHHOCTb COTHU
METPOB — MepBble KUMOMETPbI, MOLWHOCTL OoT 1 Ao 30-50 m; dopma mx 06blMHO
nnaweobpasHas, nnactoobpasHasi Co CIOXHbLIMU KOHTYpamu B NnaHe; BCTpevatTcs
TNIMH30BMAHbIE, HEpeaKo C KapMaHoobpasHbIMU yrnybneHusmu, knuHoobpasHble u
rHE3[0BUAHbIE TENA; HE UMEIOT YETKUX FEONOrMYECKUX MPaHML, U OKOHTYPUBAKOTCS MO
OaHHbIM onpoboBaHus.

3aneraHne pygaHblX Ten O6bIMHO FOPU3OHTANIbHOE WMM  MOMOFOHAKIOHHOE;
MCKIOYEHNE COCTaBMSOT PyOHblE Tena MeCTOPOXAEHWUA KOHTaKTOBO-KapCTOBOrO
noaTMna kopbl BbiBeTpuBaHusi (YepemMiuanckoe). MuHepanbHbIi cocTaB pyd OYeHb
CNOXHbIA. Hukenb B pyaax pacnpegeneH BO MHOMMX MUHepasibHbiX cdopmax u
NpeAcTaBneH Kak CUMUKaTHbIMU, Tak U OKCUMAHbIMW coeduHeHusmu. Pyabl, kpome
HUKens, cogepxat B HebOMbLIOM KonuuecTse KobamnbT, KOHLEHTPUPYIOLWWACS B
MapraHLeBbIX MYHepanax B oxpax U 060XpeHHbIX CepneHTUHNUTax.

3TN pyabl XapakTepusyloTCs TOHKOAUCNEPCHLIM U aMOPdHO-KPUCTaNNNYECKUM
pacnpegeneHveM metanna, o6bIYHO BXOASILLETO B pasfnuyHble MUHeparsbHble dhasbl.

Tabnuua 2
FnaBHble NPOMbILWNEHHbIE TUMbI MECTOPOXAEHUI HUKENA U KoGanbTa
MpombiwnexHbld| CTpykTypHO- | MaBHble | CopepxaHue B | Hanbonee Mpumepsbl
™n mMopdonoruyec-| pyaHble pyaax XapaKTepHble |MECTOPOXAEHWIA
MECTOPOXAEHWUI | KU TUM PYAHbIX [MUHEpPanbl [Hukens [kobansta| NonyTHble
Ten KOMMOHEHTbI
1 2 3 4 5 6 7
CynbcugHole CornacHble Hukenuctbin  |OT Ot cotbix |MnatuHonabl, [Hopunbck-l, TanHaxckoe,
MEAHO-HMKENeBble  |MnacToobpasHble (MUPPOTHUH, pecsaTbiX 8o 30n0T0, OkTs16pbCKOE, XKOoaHoBCKOE,
3anexwu, NWH3bl  [NEeHTNaHAWT, |gonen Ao |aecsATbiX |cepebpo, Cemunertka (Poccus),
XanbKONUpUT |HECKOMbKWX [Aonen ceneH, Cepnbepu (KaHapa),
(TanHaxwT, NPOLEHTOB |MpoLeHTa |Tennyp WHcusBa (FOAP), Mukona-
MOWXYKWT), Hueona (®uHnsHaus),
Ky6aHuT, Kambanga (Asctpanus)
MarHeTuT
CunukaTHble MnacTtoobpasHsle, |FapHuepwr, Ot 0,7-0,8 |OT coTbix |Xeneso Ceposckoe ,
HVKeneBble KOopbl nnaweobpasHble |peBAVHCKUT, |% A0 no Bypykranbckoe,
BbIBETPVBaHUSA 3anexmu Keponur, HECKOMbKMX | AeCATbIX CaxapuHckoe (Poccus),
HOHTPOHMUT, NpOLEHTOB |Aonen MECTOPOXAEHUS
TMAPOXNOPUTHI npoueHTa Kemnupcarickoii(KasaxcTtan),
MoBy»xckon rpynn
(Ykpauna), Hosoiw
Kanegonuw, Ky6bl,
Bpasunuu, HooHesun,
AscTpanuu




1 2 3 4 5 6 7
ApceHugHble n TpelwmHHble LimansTuH, or MepBble |3onoTo, Xosyakcbl (Poccust), bBy-
cynbdoapCeHnaHbIe [XXunebl, XI0aHTUT, OEecATbIX  [MPOLEHTHI [CypbMa, As3ep (Mapokko),
HVKenb- XunoobpasHble  [HUKENWH, ponew po pTYTb MECTOPOXAEHUS parioHa
KoGansToBble Tena CKYTTEepyauT, |HECKOIbKNX Ko6anst (Kanaga)
McobCTBEHHO KobansTuH npoLeHTOB
KobansToBble

OcTaTouHble KOpbl BbIBETPUBAHWUS 06pa3oBaHbl MMNEPreHHbIM CEPMNEHTUHOM,
deppurcanonmTom, HOHTPOHWTOM, réTUTOM-r1MapPOréTUTOM, MarreMmTom,
rUNepreHHbIM  MarHeTuToM,  KobanbsT-HukeneebiMM — acbonaHamu U Xeneso-
KpemHueBbiMU hazamu. 30HaM MHDUNLTPALIMN CBOWCTBEHHbI HUKENEBbIE U MarHumn-
HVKeneBble  CEeprneHTWHbI, TanbKonodobHble — MarHui-HVKeneBble  MUHepanbl
(keponuT, NMMenuT), a Takke Ux cMecu. B Npeobpa3oBaHHbIX KOpax BbIBETPUBAHUS
pasBuTbl HUKENEBbIA 6GEpPTbEePUT, TUMEPreHHbIN MarHeTUT, MarremuT, MUNNepuT,
MarHuii-HuKeneBble CeprneHTUHbl U aMesnTbl.

Pyapl no koMnnekcy pyaoo6pasytoLimx MUHEpanoB U KOMNOHEHTOB (HUKENb 1
KobaneT, Xeneso, MarHeausl, KpeMHe3eM W [MUHO3eM) noapasfenslTcs Ha Aga
OCHOBHbIX TUMa: >enesuctble (OXpUCTble, NEeNnTOXNOPUTOBLIE, FEemMaTUToBblE) K
MarHesuarnbHble (CEPNEHTUHUTBI C HUKENEBLIMU CUMKaTamu).

CunvkaTHble HUKeneBble pyabl ABNATCA Heo6oraTMMbIMU C MOMOLLIbIO
TPaAULMOHHBIX MEXAHUYECKUX METOA0B U NMO3TOMY NOABEprarTcs
HenoCcpeaCcCTBEHHO rMapo- UK NMPOMETanypruyeckoMy nepeaeny.

CopepxaHve Hukensa B pyaax BapbupyeT oT 0,5 % A0 nepsbiX NPOLIEHTOB, a
KobarnbsTa — OT HECKOMbKMX COTbIX 40 NEePBbIX AECATLIX MPOLEHTa.

BpeaHbiMM npuMecsaMn B CUMUKATHBLIX HUKENeBbIX pydax ABMSOTCS Mefb U
XpOoM, a Npu nNnaeke Ha cheppoHuKenb — 1 docdop.

CunukaTHble HUKEneBble MecTopoxaeHus B Poccun wrpaloT nogyuMHEHHy
porb B 3amacax M [obblde Hukens M kobanbta. B 3apybexHbix cTpaHax
MECTOPOXAEHUS 3TOr0 TWNa — BefyliMe B 3anacax HUKens u kobanbta u ux
Npon3BoACTBE.

9. ApceHuaHble 1 cynbgoapceHuaHble Hukenb-kobansToBble U COBCTBEHHO
KoGansToBble  MECTOPOXAEHWS  MpPEeACTaBneHbl  TPELMHHBIMU  XuramMu U
XUNoobpasHbiMM  Tenamm  BKPanneHHbIX W MPOXMWIKOBO-BKPaNMeHHbIX  pyA
rMAPOTEPMAanbHOMO NMPOUCXOXAEHNS (XoBYyaKebl). XXunbl MMeOT CroXHble hopMbl, C
pasgyBaMu 1 nepexvmamn. Betpevatotcst KynncoobpasHo 3anerarowye cepum nmH3
C Nnepexofom B 30Hbl MPOXWIKOB W BKpanieHHoCTW. MNMoMUMO MMaBHbIX PYAHbIX
MWHEpPAanoB MpUCYTCTBYIOT NENMUHIUT, CamMopodHoe cepebpo, apreHTUT, SneKTpyM,
CaMOpOAHbI  BUCMYT, apCEHONUPUT, TEHHaHTWUT, aHTUMOHWT, KUHOBapb, pexe
oTMevatoTcsl chanepuT, raneHnt. Cpeam MUHepanoB 30Hbl OKUCHEHUS HawnGonee
pacnpocTpaHeHbl apceHaTbl kobanbta U HUKEns rpynnbl 3puTpuHa—aHHabepruta.
KunbHbIMM MUHEpanamn SABNSIOTCA KBapl, KanbUWT, AOMOMUT, pexe aHKepuT u
xnoput. Pyabl cogepxat kobanbT, HUKenb, Mefb, cepebpo, 30MoTo, BUCMYT W
MbILLIBSK.

MecTopox/aeHnst 3TOro Tmna He MMEIT LUMPOKOrO pacnpoCTPaHEHUs, U pornb KX
B 3anacax Hukens u kobansta B Poccum HeBenuka; [ons yd4acTust Ux B 3anacax v
[o6blye 3apybeXxHbIX CTPaH Takke HUYTOXHO Mana.

10. Kpome onucaHHbIX reonoro-npoMbILLNEHHbIX TUMOB 3a pybexom
BbISIBMIEHbl UNIbMEHWUT-MarHeTUTOBbIE HUKeneHocHble (HopBerus), konveaaHHble
HUKeneHocHble (PUHNAHAUS) W XUMbHbIE «NATUANEeMeHTHON dopmauun» (FOAP)
MECTOPOXAEHUS, Ha [OMI0 KOTOpbIX NpuxoauTcs MeHee 1 % MUpOBBIX 3anacos
Hukens. B Poccun MecTopoXaeHust 3TUX TUMNOB He U3BECTHbI.

11. 3HaunTenbHas fons 3anacoB kobanbra coCcpefoTodeHa B KOMMIEKCHbBIX
KobansTcoAepXalumx MECTOPOXAEHUSIX, KOTOpble KPOME YKasaHHbIX —BbllLE
CcynbUAHLIX MeOHO-HUKENEBLIX W CUNWKATHBIX HUKENeBblX BKMYalT B cebs
crneaytoLme reonoro-nNpoMbILLUSIEHHbIE TUMbI: MeAUCTbIX NECYaHUKOB W CRaHLEs,
XenesopyaHble (MarHeTUTOBbIE) Y MeOHOKONYeaaHHble.

CrtpatudopmMHble MeCTOPOXAEHNS KoGansTcoaepaLLmx MeanCTbIX
necyaHvKoB ¥ CrnaHLUeB BbisIBNEHbl ToNbKo B Pecny6nuke KoHro, 3ambun n YraHge.
PyaHble Tena npegcraBneHbl NnactoobpasHbiMu, pexe XunoobpasHbiMu hopmamu.
KoGanbT npucyTCTBYET B pyAax B OCHOBHOM B BUAE koGansTcoaepiallero nupuTa,
TNIMHHEeMTa U KapponuTa B accouuaumm ¢ MuHepanamu megu v ypaHa. CogepxaHune
ko6anbta oo 0,3 % B cynbduaHbix u 0,25-2,0 % B okucneHHbix pyaax. MacwTab
MECTOPOXAEHUI 3TOrO TUMa OYEHb KPYMHbIW, 3anacbl kobGansta B HUX COCTaBMsAOT
0o 50 % obwemnpoBbix, a npounssoacTeo ceblwe 40 %. B Poccun aHanornyHbix
MECTOPOXAEHUI HE BbISIBINIEHO.

B XKenesopyaHbIX MECTOPOXAEHUAX Kobanst npucyTcTByet B
KobansTcoaepxallem nNUpuTe, YaCcTUYHO B MarHeTuTe, a Takxke, pexe, B apceHngax
n cynbcoapceHngax. CopepxaHue kobansta B pygax 0,007-0,028 %.
MecTopoxaeHus 3Toro Tuna U3BeCTHbl BO MHOMMX CTpaHax Mupa, B TOM Yucne 1 B
Poccun. B HacTosilee Bpems npu nepepaboTke aTUX pyAa KobanbsT He u3BnekaeTcs,
HECMOTPSi Ha HanuyMe TEXHOMOTNIA, MO SKOHOMUYECKUM MPUYUHAM.

B mecTopoxaeHVUAX MeQHOKONYedaHHOro Tuna kobanbsT cocpefoTodeH B
nupute B BUAE W3OMOP(HON MPUMECU U peXe BCTPeYarTcsl COBCTBEHHbIE
MWHepanbl — kobansTuH, NMMHHeUT 1 ap. CopepxaHue kobanesta B pyaax 0,013-0,07
%. MecTopoxaeHns atoro Tvna u3secTHbl B ®PuHNAHRAuM, Hopeerum n Poccuw.
M3Bnekaetcsa kobanbsT U3 Takux pya Tonbko B PUHNsHAUK.

12. HoBbim NOTEHLManbHO-NPOMbILLNEHHBIM TMNoM SBNSOTCA
xenesomapraHueBble KoHkpeuun (KMK), BcTpevalowmecs BO BCeX OkeaHax Ha
NnoBepXHOCTU abuccanbHbIX paBHUH AHa rmybuHax 4500-5500 m. lMopaensiowee
4YUCNO PYAHbIX NONen cocpenoTodeHo B TUXOM okeaHe, 0cO6eHHO B 3aoHe KnapuoH
— KnunneptoH (1500 x 2000 km). MNNOTHOCTb 3aneraHWst KOHKpeuun (Mx macca
npuxogswascsa Ha 1 M? 4Ha) BapbMpyeTcsl B LMPOKUX Mpeaenax, Peako npesbiluas
30 Kr/m2.

3anexun SBRNATCS KOMMMeKCHbIMU mecTopoxaenusamm Mn, Ni, Co u Cu.
Ounametp koHkpeuun cocrtasnsetr 0,1-n-10 cm, npeumyLiecTtBeHHO 3—-7 CM.
Konkpeuwnn copgepxart (%): Mn 25-30, Fe 6-12, Ni 1-2, Co 0,2-1,5, Cu 1-1,5, P0,5-



1; B Ka4ecTBe npumMecein B H1UX obHapyxeHbl Mo, P33, V, nnatuHonasl, Au n apyrue
KOMMOHEHTbI.

MoTeHunanbHbIN MHTEPeC NPeaCTaBNSAIT Takke KobanbsT xenesoMmapraHueBble
KOHKpeLmoHHo-kopkoBble (KMK) obpasoBaHusi* MypoBOro okeaHa, W3BECTHble Ha
NnoaBOAHbIX rOpax U OKeaHWYecKUx NOAHATUAX Ha rmybuHax ot 300 go 4000 m, roe
OHW Hepeako 06pa3sytoT MOKPLITUS MOLLHOCTBIO OT HECKOMbKMX MUNNUMeTpoB Ao 10
CM Ha KOPEeHHbIX nopodax WNW YNINOTHEHHbIX oOcagkax. Kopbl CcrnoxeHbl
rmapokcugamu Fe n cogepxat Mn, Ni, Cu, Co u P.

13. WHTepec Ans  OCBOEHUST MOFYyT  TMpPEACTaBnsATb  TEXHOrEHHbIE
MecTopoxaeHusi, obpasoBaBLUMeECH B pesynbraTe CKNagupoBaHus 3abanaHCcoBbIX
HUKeneBblX W KOGanbTOBbIX pyA, HUKeNb- K kobanbTcopepxalime oTxogbl
oboratutenbHOro  (MMPPOTUHOBBIA  KOHLEHTPAT, XBOCTbI) W METanypruyeckoro
(wnaku, keku) npoueccoB. COCTaB U CTPOEHUE TEXHOMEHHbIX MECTOPOXOEHWUN
onpenensitoTcs  reornoro-npoMbILLNEHHbIM  TUMOM  UCXOZHOTO  NPUPOAHOrO
MECTOPOXAEHUs!, cnocobom [o6bluM U TEXHONMOTMYECKON CXemMon nepepaboTku
MWHEpPanbLHOro Chipbsi, @ Takke yCNoBUAMMW CKNaAMpOBaHUA U CPOKaMK XpaHeHWs
0OTXOA0B. YkasaHHble ¢hakTopbl TpebyoT cneumncryeckmx NoaxoaoB K M3YYeHUo 1
OLIeHKE TEXHOTeHHbIX MEeCTOPOXAEHWA, OCODEHHOCTM KOTOPbIX W3MOXEHbl B
COOTBETCTBYIOLNX HOPMATUBHO-METOAUYECKUX [OKYMEHTaX W B  HACTOSLLMX
MeToanyeckux pekomeHaaumsxHe paccMaTpuBatoTCS.

II. 'pynnupoBKa MeCTOPOKAEHHUI 110 CI0KHOCTH
reoJI0rHYecKoro CTPOeHus: AJIsl leJieii pasBeaku

14. Mo pa3vepam u ¢opme pyaHbIX Ten, WU3MEHYMBOCTU WX MOLLHOCTH,
BHYTPEHHETO CTPOEHUSI U OCOBEHHOCTAM pacrnpeneneHnsl HAKeNs MeCTOPOXAEHUS
HUKeneBbIX pyd cooTBeTcTBYlOT 1-, 2- ©n 3- rpynnam, a MeCTOpPOXAeHWs
KoGansToBbIX pyd — 4- rpynne CROXHOCTW, YCTaHOBMEHHbIX «Knaccudukaumm
3anacoB  MECTOPOXAEHWA U MPOrHO3HbIX  PECYpPCOB  TBEPAbIX  MOMNe3HbIX
ncKonaemblx», yTBepxxaeHHon npykasoM MIMP Poccun ot 11 gekabps 2006 r. Ne 278.

K 1-n rpynne oTHOCATCA CynbMUAHbIE MeOHO-HUKENeBble MEeCTOPOXAEHUS
(y4acTkM)  MpOCTOrO  reofiorM4yeckoro  CTPOEHUSs C  PyAHbIMKM  Ternamu,
NpeAcTaBneHHbIMU KPYMHbIMU NnacTtoobpasHbIMU 3anexamu BKpanneHHbIX pyd C
BbIEPXXAHHON MOLLHOCTBIO W OTHOCUTENIbHO PaBHOMEPHBLIM pacnpeneneHnem
HUKENs (3anexu BKpanieHHbIX pya MecTopoxaeHui TanHax-OkTsbpbckoro panoHa
n Hopunbck-1).

Mo npocTupaHuio AnuHa PyAHbIX TEN AOCTUraeT HECKOMbKWUX KUIIOMETPOB Npu
wuprHe ot 300 m go 1,5 kM. MowHocTb Ten ob6bl4HO cocTaBnsieT 30-40 M,
CHWXasiCb Ha (hnaHroBbIX YacTsx MecTopoxaeHus 4o 5-10 M, a B UeHTpanbHbIX
oceBbix YacTax gocturaet 60—100 m.

Ko 2-i1 rpynne oTtHocaTcs:

cynbuaHble  MeOHO-HUKENEBble  MECTOPOXAEHUst  (Y4acTKu)  CMOXHOro
reonormyeckoro CTPOEHUs C PyAHbIMW Tenamu, NpefcTaBneHHbIMU  KPYMHbIMK
nnactoobpasHbiMM M NAUTOODOPa3HbIMU  3anexaMu  CIIOXHOMO  CTPOEHUs,
HeBblAEPXXaHHON MOLLHOCTW, C pa3gyBaMu, NepexuMamMy U OTBETBNEHUSIMU UNU C
HepaBHOMEPHLIM pacnpefenieHneM Hukens (3anexu 6oratbix pyn OKTA6pLCKOro K
TanHaxckoro MecTopOXAeHwuh, MecTopoxaeHus KpoaHoBckoe, 3anonsipHoe,
KoTcenbBaapa-Kammukusu, Cemunetka). inuHa pyaHbIX Ten cocTaBnsieT oT nepBbIxX
COTEH METPOB [0 HECKOMbKWX KUMOMEeTPoB. [10 LUMPUHE aHanoruyHble pasmepsbl
nmetoT cybropusoHTanbHble Tena. [nvMHa oTAenbHbIX HAKIMOHHbBIX U KpyTONafatoLwmx
Ten No nageHuio MoxeT gocturatb 1,5 kKM 1 6onee. MoLHOCTL TeNn U3MeHseTcs B
npepenax ot nepsbix MeTpos 4o 100 m;

CUNVKaTHblE HUKENEBble MECTOPOXAEHUSI C KPYMHBIMU, CPEAHUMU U MENKUMMN
3anexamu nnactoobpasHoi, nnaweobpasHoln, NUMH30006pa3HOW W KIMUHOBUOHOW
hopmbl, HeBblAepPXKaHHON MOLLIHOCTH, c pasayBamu, nepexmmamu,
KapMaHoobpasHbIMK YriyBneHs MW, CO CROXHBLIM XapaKTepOM BbIKMUHUBAHUS U
HepaBHOMepHbIM  pacnpedeneHnem Hukens (Bypyktanbckoe, YepemiiaHckoe,
CepoBckoe, CaxapuHckoe). Pas3mepbl pyaHbIX Ten, 3anerawowmx npakTuyeckm
rOPU30HTanNbHO WM cnaboHakNOHHO, BapbUPYIOT OT COTEH MEeTPOoB A0 MNepBbIX
KUoOMeTpoB Npu MoLHocTu oT 1 o 30-50 m.

K 3-1 rpynne otHocATCS:

MeAHO-HUKeneBble MEeCTOPOXAEeHUS (y4acTku) OYeHb CMNOXHOro
reonormyeckoro CTPOEHUst C PyAHbIMW Tenamu, NPeAcTaBreHHbIMU CPegHUMU U
MENKMMMN 3arnexamy OveHb CIOXHON (POPMbl (FTMH3OBUAHBIMU, KMUNOOOPa3HbIMM),
BECbMa HEBbIAEPXXAHHLIMU MO MOLLHOCTU, C MHOTOYUCNEHHBIMU OTBETBMNEHUSMMU,
pasgyBaMu,  NepexvmMamMu, CO  CIOXHbIM  XapakTepoM  BbIKNUHWBaHUS U
HepaBHOMEPHbLIM pacrnpeaeneHneM Hukens. [nuHa pyaHbIX Ten no NpocTUpaHuio un
nageHuio OecsiTku — nepBble COTHW METPOB, MOLUHOCTb OT 1-2 M A0 NepBbIX
fecsatkoB MeTpoB (CnyTHuk, LUaHyd, yyacTkm «megmctbix» pyn OKTSOpbCKOro u
TanHaxckoro MecToOpOXAEHWUN);

MECTOPOXAEHUS!  CUMUKATHbIX HUKENEBbIX pyd, CBsi3aHHble C  KOpOW
BbIBETPMBAHUS CMELLAHHOMO TUNa CO CPEAHUMU N MESKUMU Y3KONMH30006pasHbIMU 1
KNMUHOBWUAHBIMU 3anexamy BecbMa HEBbIAEPXXaHHOW MOLLHOCTU. Pa3Mepbl pyaHbIX
Ten no NPOCTUPAHMIO U NafeHUo COCTaBNSIOT NepBble COTHU METPOB MPY MOLLHOCTMW
ot 1 go 10-20 m (KyHrypckoe, MNMokpoBckoe, CUHapckoe MeCTOPOXAEHUS).

K 4-i rpynne OTHOCATCA apceHWAHble W CynbdOapCeHWUAHblE HUKenNb-
KobansToBble M COBCTBEHHO KOOansTOBbIE MECTOPOXAEHUS BeCbMa CIOXHOMO
reonormyeckoro CTPOEHUS C PyOHbIMW Tenamu, NPeAcTaBlieHHbIMW MENKUMU MO
pa3Mepam CHOXHbIMU TPELUMHHBIMU XUNaMu BeCbMa HEBbIAEPXXaHHOW MOLLHOCTK, C
MHOTFOYMCIIEHHBIMW  OTBETBMEHUAMM, Pa3ayBaMu U NEPexmMmamu, CO CIOXHbIM
XapakTepoM BbIKNIMHMBAHUS W BEeCcbMa HepaBHOMEPHbLIM  pacnpeneneHuem
kobanbra. [MpoTsikeHHOCTb pyaHbIX Ten konebnetcs ot 100 go 400 m no
npoctupanunio u ot 20 go 600 M no nageHuo Npy MowHocT ot 0,5 M Ao nepBbix
MeTpOB (XOoByaKChl).



15. TpvHaanexHoCTb MecTopoXaeHust (yvactka) K TOW WM WHOW rpynne
YCTaHaBNMBAETCA MO CTENEeHU CIOXHOCTW TeonorMyeckoro CTPOEHUSI OCHOBHbIX
PYAHbIX TeN, 3aknoyatoLnx He meHee 70 % obLUMX 3anacoB MeCTOPOXAEHMS.

16. C uenbto 6Gonee OOBLEKTUBHOTO OTHECEHUSI MECTOPOXAEHUA K
COOTBETCTBYIOLLEN Fpynmne CrOXHOCTM MOFyT WCMOMb30BaTbCA U KOMMYECTBEHHbIE
XapaKTepUCTUKN U3MEHUNBOCTN OCHOBHbIX CBONCTB OPYyAEHEHUS (CM. MPUNOXEHNE).

II1. M3yyeHne reo10ru4ecKoro CTpoeH!si MeCTOpOKAeHHit
"
BeIeCTBEHHOTO COCTABA Py

17. Mo pa3BegaHHOMY MECTOPOXAEHNIO HEOOXOAUMO MMETL Tonorpaduyeckyro
OCHOBY, MaclwTab KOTOpoW cooTBeTcTBOBan Obl ero pasmepam, OCOBEHHOCTAM
reonormyeckoro CTpoeHus U penbedy MecTHoCcTU. Tonorpaduyeckve kapTbl W
nnaHbl HA MECTOPOXAEHUSX HUKENEBbIX U KOGanbTOBbIX pya 06bIYHO COCTaBNATCS
B MacwwTabax 1:1000-1:10 000. Bce passefoyHble 1 3KCnnyaTaLMoHHbIE BbipaboTkn
(kaHaBbl, Wypdbl, LWTOMbHW, LWAXTbl, CKBaXWHbl), Npounn  aAetanbHbIX
reocusmyeckmx HabngeHu, a Takke ecTecTBEHHble OBHaXeHWs pyaHbIX Ten u
MWHEPanu3oBaHHbIX 30H AOMKHbI GbITb MHCTPYMEHTaNbHO NpuBsA3aHbl. Moa3emHble
ropHble BbIpaboTKN U CKBaXMHbI HAHOCATCA Ha MNiaHbl N0 AaHHBIM MapKLUeiaepckow
cbeMku. MapkLueigepckue nnaHbl FOPU3OHTOB FrOPHbIX paboT 06bIYHO COCTaBMATCSA
B MacwTabax 1:200-1:500, cBogHble nnaHbl — B MacwTabe He menbye 1:1000. Ons
CKBaXXVH JOMKHbI ObiTb BbIYMCIIEHBI KOOPAMHATHI TOYEK NepeceyeHns MU KPOBMU U
NoJOoLWBbI PYAHOrO Tenma WM MOCTPOEHbI MPOSIOKEHUS MX CTBOSIOB Ha MIIOCKOCTM
NyiaHoB 1 pa3pesos.

18. Teonormyeckoe CTpoeHWE MECTOPOXAEHUS [OMKHO ObiTb AeTanbHO
M3y4yeHo M oTobpaxeHo Ha reonormyeckon kapte macwrtaba 1:1000-1:10 000, B
3aBMCUMOCTM OT pasMepoB U CMOXHOCTM MECTOPOXAEHUSI (ANS MEeCTOpPOXAEHWUI
CUIIMKaTHbIX HUKENEBbLIX Py[ — TAKKe Ha KapTe pasBUTUS KOPbl BbIBETPMBAHUSA TOTO
Xe MacwTaba), Ha reonormyeckux paspesax, nnaHax, NpoekuusiX, a B HEKOTOpbIX
cnyyasx — Ha 6nok-guarpammax v Mogensix. 'eonoruyeckue u reodusmyeckme
maTtepuanbl N0 MECTOPOXAEHWIO [OMKHbI AaBaTb MPeACTaBrneHne o pasmepax u
dopme pyaHbIX Ten, YCNOBUSIX UX 3aneraHusi, BHyTPEHHEM CTPOEHUM U CMNOLIHOCTMH,
XapakTtepe BbIKMUHUBaHUSA PyAHbIX Ten, OCOOEHHOCTAX W3MEHEHUs BMeLLaoLmx
nopoz 1 B3aMMOOTHOLLUEHMSIX PYAHbIX TEM C BMEeLLalLWwymMmn nopogamu, cknagyarsiMm
CTPYKTYpPamu 1 TEKTOHUYECKUMW HapYLUEHUSIMU, @ AN MECTOPOXAEHWUIA CUNUKATHBIX
HUKENeBbIX pyd — Takke O TUMe KOP BbIBETPMBAHWUA (MUHEWHbIN, NNOLanHown),
B3aVMOOTHOLLEHUSIX UX C KOPEHHbIMW NOPOAAMMU U TEKTOHUYECKMMUN HapyLLEHNUSIMA B
cTeneHn, HeobxoauMMoOW M [OCTaToMHOW Ansi 0ob6OCHOBaHWA MnogcyeTa 3anacos.
CnepnyeT Takke 060CHOBaTb reonormyeckme rpaHuLbl MECTOPOXOEHUS U NMOUCKOBbLIE
KpUTEepUK, onpeaensiowe MecTononoxeHne NepcnekTUBHbIX Y4acTKoB, B Npeaenax
KOTOPbIX OLieHEHbI MPOrHO3HbIE Pecypckl kaTeropumn Pqx.

19. BbIxogbl Ha MOBEPXHOCTb W MPUMNOBEPXHOCTHbIE 4YacTW pyaHbIX Ten u
MWHEPanmu3oBaHHbIX 30H, KOP BbIBETPUBAHWS [OSKHbI OblTb W3y4YeHbl TFOPHBLIMU
BblpaboTkamMn M HernybokMMU CKBaXXMHaAMW C MPUMEHEHUEM TeoU3NYEeCcKUX W
reOXMMUYECKUX METOAOB U ONpoGoBaHbl. [leTanbHOCTb M3yYeHUs JOMKHa NO3BONUTL
yCTaHOBUTb MOPONOrui0 1 yCroBWsl 3aneraHns pyaHbix Ten, rmybuHy passutus u
CTPOEHME 30HbI OKUCIEHUS U KOP BbIBETPMBAHWS, @ Takke CTeNeHb OKUCMEHHOCTU
cynbuaHbIX  pyd, OCODEHHOCTM  M3MEHEHWs  BELECTBEHHOrO  COCTaBa,
TEXHONOMMYECKNX CBOWCTB U COAEepXaHUii HUKens u kobarnbta u NpoBeCcT NoacyeT
3aMnacoB OKWUCMEHHbIX Pyd pPasfenbHO MO MPOMBILLIEHHBIM  (TEXHOMOMMYECKUM)
TMnam.

20. PasBegka cynbMuOHbIX MeOHO-HUKENEBbIX W CUMMUKATHBIX HUKENeBbIX
MECTOPOXAEHUA  Ha  rmybuMHy  NpoOBOAUTCS B OCHOBHOM  CKBaXXMHaMU
(mecTopoxaeHuii CMNOXHOTo CTPOEeHMs, ocobeHHo apCeHnaHbIX n
cynbdoapCeHNaHbIX, — B OCHOBHOM TOpHbIMW BbipaboTkamMyu B COYETaHUM COo
CKBaXVHaMu) C MCMonb3oBaHNEM reoU3n4Yeckux METOAOB WCCMENOBaHUS —
Ha3eMHbIX, B CKBaXWHaX U FOPHbIX BblpaboTkax.

MeToauka pa3Befku — COOTHOLLEHWE OOBEMOB FrOpPHbLIX PaboT 1 GypeHus, BMabI
ropHbIX BblpaboTok M crnocobbl BypeHusi, reomMeTpust U NIOTHOCTb pa3BenoqHON
ceTn, meTodbl M cnocobbl onpoboBaHUsi — JormkHa obecnevvBaTb BO3MOXHOCTb
nofcyeTa 3anacoB MO KaTeropusiM, COOTBETCTBYHOLMM Tpynne MeCTOPOXAEHUS MO
CINOXHOCTM €ero reonornyeckoro ctpoenusi. OHa onpegensietcs ucxogs U3
reoniormyecknx OCoOBEHHOCTEN MECTOPOXOEHUSI C Y4ETOM BO3MOXHOCTEWN FOPHbIX,
6ypoBbIX U reousnyeckux CpefacTB pasBedku, OnbiTa pa3segkn U paspaboTkm
MEeCTOpOXAeHWU aHanormyHoro Tuna. [lpu BbIGOpe oONTUManNbHOrO BapuaHTa
pasBedku CreayeT yunTbiBaTb CPaBHUTENbHBIE TEXHUKO-3KOHOMUYECKUE noKasaTenm
1 CPOKM BbINOSHEHNS1 paboT No pasnuyHbIM BapuaHTaM pas3Beaku.

21. Tlo ckBaXuMHaM KOMOHKOBOro OypeHusi [omkeH ObiTb  nonyyeH
MaKkcVMarnbHbI BbIXO4 KEPHA XOPOLLEN COXpPaHHOCTM B ob6beme, obecnevmsatoLem
BbISICHEHME C HeobXoAVMMOW MONMHOTOM OCOBEHHOCTEN 3aneraHusi pyaHbIX Ten u
BMELLIAIOLLMX NOPOA, UX MOLLHOCTU, BHYTPEHHETO CTPOEHUS PyaAHbLIX TEN, XapakTepa
OKOMOPYAHbIX WU3MEHEHWI, pacripefeneHusi NPUPOAHbIX Pa3HOBUOHOCTEN pyA, UX
TEeKCTYpbl U CTPYKTYpbl W NpeacTaBUTENbHOCTb MaTtepuana gnsi onpoboBaHus.
MpakTukoi reonoropassefoyHbIX paboT yCTaHOBMNEHO, YTO BbIXOA KEpHa ANs 3TUX
Lenen gomkeH 6biTb He MeHee 70 % no kaxgomy peiicy BypeHusi. [JocTOBepPHOCTb
onpeaeneHns NMUHeNHOro BbiIxoAa KepHa crnegyer cuctemMaTuyeckm KOHTponMpoBaTb
Apyrumum cnocobamm — BeCoBbIM, 06bEMHbIM.

BenuunHa npegcrtaBuTenbHOMO BbIXxoAa KepHa Ans onpeaeneHus cogepXkaHuim
HVKens u kobansTa ¥ MOLLHOCTEN PYAHbIX WMHTEPBANOB AOMKHA OblTb onpeaerneHa
MCCnenoBaHUsIMU C YY4ETOM BO3MOXHOCTM €ro usbupartenbHoro uctupanus. Ons
3TOro HeobxoaMMO MO OCHOBHBLIM TUMaM pya COMOCTaBUTL pedynbTaThl ONpoboBaHus
KepHa W wnama (no uHTepBanaMm C WX Pas3NUyHbIM BbIXOAOM) C [aHHbIMMW
onpoboBaHMsA TFOPHbIX BbIPabOTOK, CKBaXWH yAapHOro, MHEBMOYAApHOrO MU
lwapoweyHoro OypeHusi, a TakKe KOMOHKOBbIX CKBaXMH, MPOOYPEHHbIX C



NPUMEHEHNEM CBEMHbIX KEPHOMPUEMHMKOB. [puM HU3KOM BbIXOAE KepHa wnu
n3bvpaTenbHOM — €ro  UCTUpPaHWM,  CYLLECTBEHHO  UCKaxalolweMm  pesynbraTbl
onpoboBaHus, crneayeT NPUMEHATb ApYyrMe TeXHUYeckue cpefcTsa passedku. lNpu
pasBedke PyOHbIX TEM, CMOXEHHbIX PbIXMbIMU Pa3HOBUAHOCTSMWU pyA, creayet
NPUMEHATb CneunanbHyl TeXHONOorMio BypeHusi, CrnocobCTBYIOLLYIO MOBbLILLEHWIO
BbIxofa kepHa (bypeHue 6e3 NpOMbIBKM, YKOPOYEHHLIMU pencamu, NpUMEHeHWe
cneumarnbHbIX MPOMBIBOYHBIX XXKUAKOCTEN U T. M.).

Ons  noBbllWeHUss [OOCTOBEPHOCTM U WHGOPMATMBHOCTM  OypeHus u
KONMYECTBEHHOW  OLIEHKM  3anacoB  HEOOXOAMMO  UCMonb3oBaTb — MeToAbl
reohm3nN4eCKNX WUCCneaoBaHUA B CKBaXKWMHaX, PaLMOHanbHbIA KOMMNIEKC KOTOPbIX
onpegenseTca  WUCXoAA W3  MNOCTaBMEHHbIX  3afday, KOHKPETHbIX  reonoro-
reom3N4ECKNX YCMOBUA  MECTOPOXAEHWUS U COBPEMEHHbIX  BO3MOXHOCTEN
reocusmyeckmx metogoB. Komnnekc kapotaxa, adpdeKkTUBHbI A5 BblAeneHus
PYOHbIX MHTEPBANOB W YCTAHOBMEHWUSI UX NapaMeTPOB, [LOMKEH BLIMOSHATLCS BO
BCEX CKBaXMHaXx, NPoBypeHHbIX Ha MecTopoxaeHuu, 1 obecneynBaTb BO3MOXHOCTb
andpdpepeHumansHon  MHTepnpeTaumnm  pe3ynsTatoB  M3MEpeHun € Lenbio
nocneayoLwero MCnonb3oBaHUs UX AN OLEHKM HEPAaBHOMEPHOCTU OPYAEHEHUS B
Heapax.

B BepTMKanbHbIX ckBaxuHax rrnyb6uHon 6onee 100 M 1 BO BCEX HaKMOHHbIX,
BKMOYas noA3emHble, He Gonee ueMm uyepe3 kaxaple 20 M [OMKHbI ObiTh
onpegeneHbl U MNOATBEPXAEHbl KOHTPOMbHBIMW 3aMepaMu  asuMyTanbHble |
3EHWUTHbIE YrMNbl CTBOMIOB CKBaXWH. Pe3ynbraTbl 3TUX WM3MepeHuii Heobxoaumo
yYMTbIBaTb MPU MOCTPOEHUW TFeoNorM4eckux pas3pesoB, MOTOPU3OHTHBLIX MNaHOB W
pacyeTe MOLLHOCTEN PyAHbIX WHTepBanos. [Mpy HamMuuM nNoaceveHuin CTBONOB
CKBaXWH TOpHbIMU BblpaboTkamMu pesynbTaTbl 3aMepoB MPOBEPSOTCS  AaHHbIMU
MapKLUengepckon NpuUBS3KU.

Ons ckBaxuH HeobxoguMo OGecneynTb MepeceveHne UMW pyaHbIX Ten nog
yrmom He MeHee 30°. [Ans nepeceyeHus KpyTonajarlolmx PyAHbIX Ten nog
bonblUMMK  yrnamMu  LenecoobpasHo MNPUMEHATb  UCKYCCTBEHHOE WCKpPUBREHWne
ckBaxwvH. C Uenblo NoBbIeHUst 3PMEKTUBHOCTN pa3Beaku crieayer ocyLLecTBSTb
BypeHne MHOro3aboWHbIX CKBaXWH, @ MPW HarM4yMn ropu3oHTOB FOPHbLIX paboT — u
Beepa CKBaXxuH noasemHoro OypeHus. bBypeHne no pyae uenecoobpasHo
NpoV3BOANTb OAHVUM ANaMETPOM.

22. TopHble BblpabOTKM MPOXOASATCS, KakK NpaBuno, Ans KOHTPONSA AaHHbIX
6ypeHus, reousmnyeckux uccnegoBaHuii n otbopa TexHonorndyeckux npob, a Ha
MECTOPOXAEHUAX CMOXHOTO CTPOEHUS — AN W3yyYeHuss (B COYETaHWu Co
CKBaXXVHaMW) YCroBuUi 3aneraHns, mMopdonornn, BHYTPEHHEro CTPOEHUS PYAHbIX
Ten, WX ChMOLWHOCTM, BeLEeCTBEHHOrO coctaBa pyd. Ha MectopoxaeHusix
apceHnaHbIX U CcynboapceHnaHbIX pyd ropHble BbIpaboTKM (B COYETaHWM Cco
CKBaXWHaMW) SIBNSIKOTCA OCHOBHbIM CPEACTBOM [ETanbHOTO W3YyYeHWs YCroBUi
3aneraHns, Mopdonornm, BHYTPEHHErO CTPOEHWS PYAHbIX Ter, UX CNMAOWHOCTU W
BELLECTBEHHOro cocTasa pya.

Ha wmecTopoxaeHusix, pasBegka KOTOpbIX — OCYLLECTBMSIETCS  TOPHbIMU
BblpaboTkamu,  OOMKHbI  OblTb  M3y4yeHbl B  [OCTAaTOMHOM  06beMe  Ha
NpPeAcTaBUTENbHBIX Y4acTKaxX CMMOWHOCTb U U3MEHYMBOCTb OPYAEHEHUS MO
NPOCTUPAHMIO U NafeHWio: MO ManoMOLWHBIM PyAHbIM Tenam — HenpepbiBHbIM
NpoCnexnBaHMeM LUTPeKaMn W BOCCTAlOWMMKU, @ MO MOLHbIM PYAHbIM Tenam —
nepecevyeHnem  Keeplunaramu,  OopTamu,  NOA3EMHbIMW  TOPU3OHTamNbHLIMM
CKBaXWHaMW.

[opHble BbIpabOTKM criegyeT MNPOXOAUTb  Ha  yyacTkax W ropu3oHTax
MECTOPOXAEHUS!, HAMEYEHHBIX K NepBooYepeaHo oTpaboTke.

23. PacnonoxeHue pa3BedouvHbiX BbIpabOTOK M PACCTOSHUS MeXZy HUMU
[OMKHbI GblTb OnpedeneHbl ANst KaXaoro CTPYKTYpHO-Mopdonornyeckoro tuna
PYOHbIX TEM C YYETOM UX pa3MepPOB M OCOBEHHOCTEN reonorMyeckoro CTPOEHHS.

MpuBegeHHble B Tabn. 3 0606LWeHHble cBegeHusi O MMOTHOCTM ceTen,
NPUMEHSIBLUMXCS NPY pa3BedKe MECTOPOXAEHWIA HUKENEBbIX M k0BanbsToBbIX pya B
ctpaHax CHI, MoryT yuuTbiBaTbCS NPU MPOEKTUPOBAHUM FeonoropasBefoUdHbIX
paboT, HO UX Henb3a paccmaTpuBaTb kak 06s3aTenbHble.

[ns kaxaoro MeCTOPOXAEHNS HA OCHOBAHWUM U3yYeHUs y4acTKOB AeTanvsaumm
N TWATEeNbHOrO aHanM3a BCeX WMEILMXCA FeOnormyecknx, reoduanyecknx u
3KCMNyaTauMOHHbIX MaTepuanos no AaHHOMY MMM aHanormyHblM MECTOPOXAEHUSIM
obocHoBbIBaOTCA Haubornee pauuvoHanbHble reoMeTpuss W NIOTHOCTb  CeTu
pa3BefoYHbIX BLIPAbOTOK.

Tabnuua 3
CBeaeHuA o NNOTHOCTU ceTel pa3BeAo4HbIX BbIpaboToK,
NPUMEHSABLUUXCSA NpU pa3Beike MeCTOPOXAEHUN HUKeNEBbIX U KOGanNbLTOBbIX
pyA B ctpaHax CHI’

Mpynna XapakTepuctuka Bug PaccTosHus mexay nepeceyeHnsiMm pyaHbix Ten
MECTOPOXAEHWUI pyAHbIX Ten BblpaboTOK BblpaboTkamu
ANsi KaTeropuu 3anacos, M
A B C,
no no no no no no
npoctu- | nage- | NpocTu- | Nnage- | NpocTu- | nage-
paHVio | HUIO | paHUio | HUKO | paHWo | HWIO
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2

3

KpynHble

CkBaXWHbl

100

100

200

200

400

400-
600

A | nnactoobpasHble
3anexmu
BKpanmneHHbIX pya
npocToro
CTPOEHUA ¢
BblAep>XXaHHON
MOLLIHOCTbIO U
OTHOCUTENBHO
paBHOMEpPHbLIM
pacnpegeneHvem
HUKens

50—
100

50—
100

2- | KpynHble To xe - - 100-200
A | nnactoobpasHble
1 nnuToobpasHble
3anexu CroxHoOro
CTPOEHUSA
HeBblAEepPXXaHHON
MOLLHOCTU Unun ¢
HepaBHOMEPHbIM
pacnpepgeneHvem

HUKensa

20—
50

KpynHble, N - - | 20— 50-100
cpegHue u 50
Mernkue
nnacroobpasHble,
nnaweobpasHble
W NNH30BUAHbIE
3anexm
HEeBbIAEPXXaHHON
MOLLHOCTN C
HepaBHOMEPHbIM
pacnpegeneHuemMm
HUKens

3- | CpegHue un N - - - - 50
A | Menkue 3anexm
O4YeHb CIMOXHbIX
dopm c Becbma
HepaBHOMEPHbBIM
pacnpegeneHuem
HUKensi

4- | Menkue CnoxHble
| XKunbl
HEBbIAEPXaHHON
MOLLHOCTU C
BecbMa
HepaBHOMEPHbLIM
pacnpegeneHuemMm
HUKENs 1
kobanbsTa

[opHble - - - -
BbIpaboTKK

Henpe-pbiBHOE
npocne-xusaHve

CKBaXuHbl | — - - - 50

MpumevaHue. Ha MmecTop passefoyHas CeTb ANs Kateropum
C, no cpaBHeHulo C ceTblo Ans karteropum C, paspexaercs B 2-4 pasa B

3aBNUCUMOCTU OT CJTOXXHOCTU reosiorm4eCKoro CTpoeHna MeCctopoXXgeHus.

24. [ina noaTBepXAeHWs [OCTOBEPHOCTM 3anacoB OTAerbHble Y4acTKu
MECTOPOXAEHWUI AOMKHbI BbITb pasBefdaHbl 6onee getanbHO. AT ydacTku credyet
n3yqatb u onpobosaTb No Gonee NAOTHON Pa3BefOYHON CETW, MO CPaBHEHUIO C
NPUHATON Ha OcTanbHOM YacTu mecTopoxaeHus. Ha mectopoxaeHusix 1-n rpynnbl
3anacbl Ha TakMX Yy4acTkax WNW ropusoHTax [AOMkHbl ObiTb pa3BegaHsl no
Kateropuam A+B, 2-i rpynnel — no kateropuu B, 3-in n 4-i rpynn — no kateropuu Cj.
Ha mecTopoxpaeHusix 3-i rpynnbl ceTb pasBefoYHbIX BbIPpabOTOK Ha ydvacTkax
Aetanusauuy LenecoobpasHo cryliatb, Kak npaBuno, He MeHee Yem B 2 pasa no
CpaBHEHWIO C NPUHATOW ANs kaTteropun Cy.

Mpn wncnonb3oBaHMKM ANs noacyeTra 3anacoB METOAOB reoCTaTUCTUHECKOro
MOAENVPOBaHUA, MeToda O0bOpaTHbIX PacCTOAHMA W ApYrMX Ha  yvacTkax
aetanusaumm Heobxogumo obecneunTb NIOTHOCTb PasBEAOYHbIX MNepeceyeHui,
[0CTaToO4HYt0 AnA 060CHOBaHWS ONTUMASIbHBIX UHTEPMONALMOHHBIX (hOPMYyI.

YyacTku getanusaumm QOMKHbl oTpaxaTb 0COBEHHOCTU YCNOBUIA 3aneraHns u
hopMy pyOHbIX Ten, 3aKniovaloLmMX OCHOBHbIE 3anachbl MECTOPOXAEHWS, a Takke
npeobnapatwollee ka4ectBo pyad. Mo BO3MOXHOCTM OHM pacnonaralTcs B KOHType
3anacoB, MOAJSieXalumx nepsoovepedHoi oTpaboTtke. B Tex cnyyasix, korga Takue
y4acTKM He XapaKkTepHbl [ns BCEro MeCTOPOXAEHWS MO0  OCOBEHHOCTAM
reofiormMyeckoro CTPOEHWsl, KavyecTBy pyA M TOPHO-TEONOrM4yeckMM YCroBUsIM,
OOMKHbl OblTb [AeTanbHO W3y4YeHbl Takke Yy4yacTku, YAOBMNETBOPSOWME 3ITOMY
TpeboBaHuio. YMcno u pasmepbl y4acTKOB AeTanu3aumm Ha MeCTOPOXAEHUSX
onpeaensioTcs B KaXAoM KOHKPETHOM criyvae Hefpornorb3oBaTenem.

MonyyeHHass Ha y4yacTkax [Jetanusauuy WHOpMauMsa wucnonb3yeTcs Ans
060CHOBaHWA TPyMMbl CIOXHOCTU MECTOPOXAEHWUS, NOATBEPXKAEHUSI COOTBETCTBUS
NPUHSATON METOAMKM U BbIOPaHHbIX TEXHUYECKMX CPEACTB pa3Befks 0COBEHHOCTSM
€ro reofniorn4eckoro CTPOEHUs, OLEEHKN JOCTOBEPHOCTH pe3ynsTaTosB onpoboBaHus u
NOACHETHLIX NapaMeTpoB, MPUHATLIX MPU MOACYETE 3anacoB Ha OCTanbHOW YacTu
MECTOPOXAEHUs, a Takke ycrnoBui pa3paboTkm MecTopoxaeHust B uenom. Ha
pa3pabaTbiBaeMblX MECTOPOXAEHUAX ANS 3TUX Lenen WCNonb3ylTcA AaHHbIe
3KCMnyaTaLunoHHON pa3Beakn 1 pa3paboTku.



Ha MecTopoXaeHusiX C NPepbIBUCTBIM OpyAeHEHWEM (4-a rpynna), oueHka
3anacoB KOTOpbIX Npou3BoguTcs 6e3 reomeTpusaumm KOHKPETHbIX PYAHbIX Ten B
06006LLEHHOM KOHTYpe C MChonb3oBaHNEeM KOIMMULMEHTOB PYAOHOCHOCTU, Ha
OCHOBaHWM OMpefeneHnsl NPOCTPAHCTBEHHOMO MOMOXEHUs, TUMWUYHBIX opm 1
pa3mMepoB y4acTKOB KOHOMLIMOHHBLIX Pyd, a Takke pacrnpefeneHus 3anacos Mo
MOLLHOCTW PyAHbIX MHTEPBAanoB A0MKHa ObiTb OLeHEHa BO3MOXHOCTb CENEeKTUBHOM
BbIEMKW.

25. Bce pasBefouHble BbIpaboOTKM M BbIXOAbl PYAHbIX TeN WU 30H Ha
NOBEPXHOCTb  [OMKHbI ObITb  3a40KYMEHTUpOBaHbl. PesynbraTtel onpoboBaHus
BbIHOCATCH Ha MNEPBUYHYIO [OKYMEHTaUMI0 W CBEPSAIOTCS C  reonornvyeckum
onncaHnem.

MonHoTa W KayecTBO MEPBUMYHOW  [JOKYMEHTaUuW, COOTBETCTBME €€
reonormyeckum OCOBEHHOCTSM MECTOPOXAEHWS, MNPaBUIIbHOCTb  ONpeaeneHns
NPOCTPAHCTBEHHOIO MOMOXEHUSI CTPYKTYPHbBIX 3MEMEHTOB, COCTaBIEHUS! 3apUCOBOK
N UX OMMUCaHWUI JOIMKHbI CUCTEMATUYECKN KOHTPONMPOBATLCS CIIMYEHNEM C HATypon
cneunanbHO  Ha3Ha4YeHHbIMW B YCTAHOBMEHHOM nopsake  komuccmsmu.  TMpu
npoBepKe CrneayeT Takke OLEHUBaTb KayeCTBO reornormyeckoro u reopusnyeckoro
onpoboBaHMs (BblAEPXKAHHOCTb CEYEHWs M Maccbl Npob, COOTBETCTBME UX
NONOXeHUs1 OCOBEHHOCTSIM  reOSIOrMYEcKoro CTPOEHUst  yyacTka, MOMHOTY U
HenpepbIBHOCTb 0TOOpPa NPo6, HannyMe n pesynsTaTbl KOHTPONBHOMO onpo6oBaHus),
npeAcTaBUTENbHOCTD MWHEPanoro-TeXHONOrM4Yecknx " WNHXEHEepPHO-
rMApPOreosiorMYecknXx WUCCrenoBaHuWii, KayecTBO onpenerieHnii oGbeMHOWM Macchl,
06paboTkn Npob 1 aHanUTUYecknx pabor.

26. [InA n3yvyeHns kayectsa NONE3HOro UCKOMaeMoro, OKOHTYPUBAHWUSA PYAHbIX
TEN W noAcYeTa 3anacoB BCE pyAHble WHTEpPBanbl, BCKPbITblE pa3BefoYHbIMU
BbIpaboTKaMN WNMN YCTAHOBMEHHbIE B €CTECTBEHHbLIX OOHaXEHWsX, JOMKHbI ObiTb
onpo6oBaHbI.

27. Bblbop MeTogoB  (reonoruyeckux, reodusmyeckuxt) u - cnocobos
onpo6oBaHNS NPOM3BOANTCA Ha PaHHUX CTagWsAX OLEHOYHbIX U pa3BedoyHbIX paboT
MUCXOOA U3  KOHKPETHbIX Teonormyeckux OCOBEHHOCTEN MECTOPOXAEHUS U
hM3N4EeCKNX CBOMNCTB MOME3HOr0 UCKONAemMoro 1 BMeLlaoLwmx nopogd. OHU AOMKHbI
obecneumBaTb HaubomnblUyl0 [OCTOBEPHOCTb pPeE3ynbTaToB NpU  JOCTaTOYMHOMN
NpOV3BOANTENBHOCTM W 3KOHOMMYHOCTU. B cnyyae npuUMEHeHUs HEeCKOMNbKUX
MeTodoB M crnocoboB onpoboBaHUs UX HEOOXOAMMO COMOCTaBUTb MO TOYHOCTM
pe3ynsTaToB U JOCTOBEPHOCTY.

Mpn BbIGOPE MeTOOOB (reonormyeckux, reodusnyecknux) u crnocobos
(kepHOBBIN, 6OPO3A0BbLIN, 32QUPKOBLIV U Ap.) ONPoboBaHMs, onpedeneHnm kayecTsa
otbopa n 06paboTkum MNpob, OLEHKe AOCTOBEPHOCTW pe3ynbTaTtoB onpoboBaHus
cnegyeT  pyKOBOACTBOBATbCS  COOTBETCTBYIOLUMMW  HOPMAaTUBHO-METOAUNYECKUMMN
[OKYMEHTaMU.

28. OnpoboBaHne pasBedoOYHbIX CeYeHW cregyeT  Npov3BOAWTb  C
cobntogeHemM cneayoLwwmx yenoBui:

ceTb onpo6oBaHWs AoMKHa ObITb BblAEPXKaHHOW, NIOTHOCTL ee onpeaensercs
reonormyeckumm OCOBEHHOCTAMU M3yvaeMblX Y4acTKOB MECTOPOXAEHUS; Mpobbl
Heo6xoaMMO OTGUpaTh B HaNpPaBeHU MaKCUMaribHOW U3MEHYMBOCTU OPYAEHEHUS;
B Crnyyae nepecevyeHust pyaHblX Ten pasBefoydHbiMK BbipaboTkamu (B 0COGEHHOCTU
CKBaXXVHaMW) NoA OCTPbIM YIMOM K HanpaBneHWio MaKCMMasrbHOW WU3MEHYMBOCTMW
(ecnv npu 3TOM BO3HMKAKOT COMHEHUSI B MNPEACTaBUTENBHOCTU OnNpoboBaHus)
KOHTPOMbHbIMKM ~ paboTamu  unM  conocTaBneHnem [AormkHa ObiTb  Aoka3aHa
BO3MOXHOCTb MCMOMNb30BaHUA B MOACHETE 3anacoB pesynsTaTtoB onpoboBaHNsA 3aTUX
ceveHuit;

onpoboBaHue crnepyeT MNPOBOAUTbL HEMPEPbIBHO, Ha MOSIHY MOLLHOCTb
pyaHOro Tena C BbIXOAOM BO BMeLLAKOLME NOPOAbl HA BESIMYUHY, MPEBbILLIAIOLLYHO
MOLLHOCTb MYCTOrO UM HEKOHAMLIMOHHOIO NPOCHOS, BKIOYaeMOoro B COOTBETCTBUM C
KOHAMLUMAMW B MPOMbBILWNEHHBbIA  KOHTYP: ANS  pyaHbIX Ten 6e3  BUAMMBIX
reonormyeckMx rpaHnl, — BO BCEX Pa3sBEAOYHbIX CEYEHUSX, a ANs PyOHbIX Ten ¢
YEeTKMMW TeonorMyeckMmMn rpaHuLamMm — no paspeXeHHOW CceTu BblpaboTok; B
pa3BedoYHbIX BblpaboTKax KpPOME KOPEHHbIX BbIXOAOB pya AOMKHbI  OblTb
onpo6oBaHbl U NPOAYKTbI MX BbIBETPUBAHMS;

NpUPOAHBLIE PA3HOBUAHOCTU PyA U MUHEParnu3oBaHHLIX NOPOA AOMKHbI BbiTh
onpoGoBaHbl pasfenbHO — CEeKUMSIMK; ANUMHA Kaxaon cekumn (psigoBoir npobbl)
onpegensieTca  BHYTPEHHWM  CTPOEHWEM  pyOHOTrO  Tena,  M3MEHYMBOCTbIO
BELLECTBEHHOrO  COCTaBa, TEKCTYPHO-CTPYKTYPHbIX  OcobeHHocTer,  pusmnko-
MeXaHW4YeCKUX U ApYrux CBOWCTB pyd, @ B CKBaXWHax — Takke ANVHOW peica; npu
3TOM MHTepBarnbl C Pa3HblM BbIXOAOM KepHa OnpobyloTCa pasaensHO; Npyu Hanmuum
n36MpaTenbHOrO UCTUPaHUS KepHa OrnpoGOBaHMIO NMOABEPraloTCst Kak KepH, Tak U
M3Mernb4eHHble NpoayKTbl OypeHus (Wwnam, Mbinb W Ap.); Menkue npogyKTbl
oTOMPalOTCA B CaMOCTOSATENbHYI0 Npoby € TOro xe WHTepsBana, Y4To U KepHoBas
npo6a, obpabaTbiBalOTCA M aHanuM3upylTcst OHU oTAenbHO [Mpu  HebBonbLiom
anameTpe BypeHus 1 BeCbMa HepaBHOMEPHOM pacnpefeneHnm MMHepanoB CypbMbl
[eneHune KepHa npu onpoGoBaHUK Ha NONOBUHKM HE NPOU3BOANTCS.;

B rOpHbIX BblpaboTkax, nepecekaloLmx pyaHoe Teno Ha BCH MOLLHOCTb, U B
BOCCTalOLWMX ONpoboBaHMe AOMKHO MPOBOAUTLCA MO ABYM CTEHKaM BblpaboTku, B
BbipaboTkax, NPOMAEHHbIX MO NPOCTUPaHUIO PyAHOro Tena, — B 3abosix. PaccTosiHus
Mexay npobamu B npocnexusatoLmx BbipaboTkax 06bI4HO He NpeBblwatoT 2—4 M, a
ONsi apCeHVAHbIX U cynbgoapceHnaHbIX MECTOPOXAEHUA 1-2 M (pauvoHanbHbIN
war onpoboBaHuNsa AOMKeH OblTb NOATBEPXKAEH IKCMEPUMEHTANBHBIMU AaHHbIMK). B
rOPV30HTanbHbIX FOPHbLIX BbipaboTkax NPV KPYTOM 3aneraHun pyaHbiX Ten Bce
npobbl pa3MeLLaoTcsl Ha NMOCTOAHHON, 3apaHee onpeaeneHHon BeicoTe. MpuHATbIe
napameTpbl Npo6 AOMKHbI BbITb 060CHOBaHbLI 3KCNEPUMEHTaNbHbIMU paboTamu.

PesynbraTtbl reonorm4eckoro u reousnyeckoro onpoboBaHUS CKBaXWH W
rOpHbIX BbIPAGOTOK SBMSKOTCS OCHOBOWM ANS1 OLIEHKW HEPAaBHOMEPHOCTU OpPYAEHEHNS
B €CTECTBEHHOM 3areraHnn v NporHo3MpoBaHWsA nokasartenen pagamoMeTpuyecKoro
oboraiweHusi. Mpy 3TOM ANsS NPOrHO3UPOBaHUS PE3YNLTAaTOB KPYMHOMOPLMOHHON
COPTMPOBKM Lienecoobpa3Ho MPUHSATE MOCTOSHHLIM Liar onpo6oBaHust Npu AfMHe
Kaxgow cekumun (psigoBow MpoGbl), paBHOW 1 M; yBenuYeHWe WHTepBanos



0onpoGOoBaHUsi BO3MOXHO TNpWU  BbIAEPXKAHHOCTW MNapamMeTpoB OpYAEHEHWs, a
YMEHbLLUEHNE — B Clly4ae KpawHel HepaBHOMEPHOCTM €ro, HO [AOMKHO OcTaBaTbCsl
KkpaTHeiM 1 M. Metogmka AuddepeHumanbHONn WHTepnpeTaumm reounsnyecknx
OaHHbIX ANs MPOrHO3MPOBaHUS nokasaTenen paguoMETPUYEcKon  cemnapauun
pomkHa obecneymBaTb OLEHKY COOEpPXaHWsi LIEHHOr0 KOMMOHEHTa C A0CTaTOYHOM
TOYHOCTBIO  MPU  NIMHEWHbLIX  pasmepax nNpobbl, COOTBETCTBYHOLUX  KYCKY
MakcumanbHon kpynHoctu (100-200 mm). Mo gaHHbIM onpoboBaHusa 1 pesynsratam
[OKYMEHTUMPOBAHWA KaMEeHHOro Martepuana CKBaXWH W TOpHbIX BbIpaboTok
NpOV3BOAMTCA TaKkKe KONMUYECTBEHHAs! OLEHKa pacnpOCTPaHEHHOCTW B pyaax
nycTbIX (HEKOHAWLMOHHBIX) MPOCIOEB, BKMOYAEMbIX B KOHTYp MoAcCYeTa 3anacos B
COOTBETCTBUMN C NPUHATLIMW NapaMeTpaMm KOHANLWA.

29. KauecTtBo onpo6oBaHusl No KaxaoMy MPUHATOMY MeToAy U crnocoby n no
OCHOBHbIM Pa3HOBMAHOCTSAM pyd HEeobXOAMMO CUCTeMaTUYecku KOHTPONMpoBaThb,
oLeHMBas TOYHOCTb W [OCTOBEPHOCTb pe3ynsTatoB. Crnegyer CBOEBPEMEHHO
NpoBepsTb NONoXeHne NPob OTHOCUTENBHO ANEMEHTOB reoorM4ecKoro CTPOEHUS 1
HaAEeXHOCTb OKOHTYPWUBaHUS PYAHBIX TEN NO MOLLHOCTY, BbIAEPXaHHOCTb NPUHATBLIX
napameTpoB Npo6 1 COOTBETCTBUE (haKTUYECKOW Macchl NPobbl pacyeTHoW ncxoas
M3 MPUHATOrO ceyeHus 6oposdbl Unn hakTMYeckoro AuameTpa W Bbixoda KepHa
(oTKNOHEeHMs1 He [oMKHbI NpeBbiwaTh +10—20 % C y4eTOM M3MEHYMBOCTH NNIOTHOCTU
PyAbl).

TouHOCTb 6opo3goBoro onpo6oBaHusi cnegyet KOHTPONMpOBaTb
CONMpsXEHHbIMW Gopo3gamMu TOFO Xe CevYeHUsi, KepHOBOro onpoboBaHus B
crnyyae AeneHus KepHa Ha MomnoBWMHKM — OTGOpoM npo6 M3 BTOPbLIX MOMOBUHOK
KepHa.

Mpn  reodusmyeckom  onpoGoBaHWM B €CTECTBEHHOM  3aneraHuu
KOHTPONMPYIOTCA CTabunbHOCTL paboThl annapaTtypbl U BOCNPOU3BOAUMOCTL METoAA
Nnpy OAMHAKOBBIX YCIOBUSIX PSAOBLIX W KOHTPOSbHbIX M3MepeHuid. [aHHble no
KapoTaxy AOMmKHbl OblTb NoaTBepXAeHbl pesynbratamu onpoboBaHus kepHa Mo
OMOPHbIM CKBaXXMHaM C BbICOKMM ero BbixogoMm (6onee 90 %).

B cnyyae BbISIBNeHWS HEQOCTATKOB, BIMSIOWMX HA TOYHOCTb OMNPOGOBaHMS,
crnegyeTr npov3BoauTb nepeonpoboBaHMe (UM MOBTOPHBIN  KapoTax) pyaHOro
MHTepBana.

Mpy HanWuMn M3BrpaTenbHOrO UCTUPAHNS KepHa, CYLLLECTBEHHO MCKaXatoLLero
pesynsTatbl  ONpPo6OBaHUS, €ro [OCTOBEPHOCTb MO CKBaXuHaMm 3aBepsieTcs
0onpo6GoBaHMEM COMPSKEHHBIX FOPHbIX BbIPAbOTOK.

[locToBepHOCTb NPUHATOTO MeToda M crnocoba onpoboBaHUA KOHTpONMpyeTcs
bonee npeacTaBuTENbHLIM CNOCOBOM, Kak NpPaBWMo BasoBbIM, PyKOBOACTBYHOCH C
COOTBETCTBYHOLMMN HOPMATUBHO-METOAMNYECKUMU [OKYMeHTaMu. [ns aTon uenu
HeobxoaMMO TakkKe MCMoNb30BaTb AaHHblIE TEXHOMOrMYeckux npob, BanoBbix Npob,
oToBpaHHbIX Ans onpeaeneHnss obbeMHOM Maccbl B Lenukax, W pesynbratbl
oTpaboTku.

Ona  pencTeyloWwMX NpeanpusaTUA  AOCTOBEPHOCTb  MPUHATLIX  CNOCO60B
onpoGoBaHUsi 3aBepsieTCs COMOCTaBMEHMEM B MNpefenax OfHUX W Tex xe
rOpM30OHTOB, OfOKOB MMM Y4acTKOB MECTOPOXAEHUS  AaHHbIX, MOMYyYeHHbIX
pasaensbHO MO FOPHLIM BbipaboTkam U GYpOBbLIM CKBaXKMHAM.

OGbeM KOHTPONbHOrO onpoGoBaHUs [OOMMKEH ObiTb  AOCTaTOMHbIM - Anis
cTaTucTuyeckon obpaboTku pesynsTatoB U 060CHOBaHHbLIX BbIBOAOB 06 OTCYTCTBUM
UMM HanMuuum cucTematTuyeckmx owmnbok, a B crnyyae Heobxogumoct — u Ans
BBEAEHUSA NONPaBOYHbIX KOIPDULMEHTOB.

30. O6paboTtka Npob Npon3BOAUTCA MO cxemam, pa3paboTaHHbIM AN Kaxaoro
MECTOPOXAEHUS UMN NPUHATBIM MO aHanorMnm ¢ OQHOTUMHBIMA MECTOPOXAEHUSIMU.
OCHOBHbIE U KOHTPOSbHbIE NPObLI 06pabaThiBalOTCSt MO OQHON CXeme.

KauectBo 06paboTKM [OMKHO CUCTEMATUYECKM KOHTPONMPOBATLCH MO BCEM
onepauusim B 4YacTu 06OCHOBAHHOCTU KO3(ppuLMEHTa K U COBMIOAEHNS CXEMbI
obpaboTkn. Heobxognmo perynsipHo KOHTPONMMPOBaTb YMCTOTY MOBEPXHOCTEN
ApobunsHoro o6opyaoBaHusi.

O6paboTka  KOHTPOMbHbIX  KPYMHOOGbEMHbIX Npo6  npousBoguTCs MO
cneumarbHO COCTaBMNEHHBLIM NporpaMMam.

31. Xumunyeckuin coctaB pya AOMKEH U3y4aTbCs C NONHOTON, obecnevunsatoLLei
BbISIBfIEHWE BCEX OCHOBHbIX, NOMYTHbIX MOME3HbLIX KOMMOHEHTOB, BPEAHbIX NpUMecei
1 wnakoobpasyowmx KoOMMNoHeHToB. CopepxaHusi UX B pyae onpegensitorcs
aHanu3amy npob XMMWUYECKUMW, CnekTpanbHbIMU, U3NYECKUMU U APYrUMU
meTodamu, yCTaHOBMEHHbIMU rocygapcTBeHHbIMU cTaHgapTamu nnm
yTBepXOeHHbIMM HayyHbiM coBeToM Mo aHanutuyeckum Mmetopaam (HCAM) wu
Hay4HblM coBeToM No MeTogam MuHepanoruyeckux uccnegosaduin (HCOMMN).

M3yyeHne B pydax MOMyTHbIX KOMMOHEHTOB NPOW3BOAWUTCS B COOTBETCTBUM C
yTBEPXAEHHBIMU «PekoMeHaaumnsaMm no KOMMIEKCHOMY U3Yy4YeHWI0 MECTOPOXAEHUN
1 NofAcHeTy 3anacoB NONYTHbIX MOME3HbIX UCKOMNaeMbIX U KOMMOHEHTOBY ,yTeepxaeHHbIMU
MIP Poccuu B ycTaHOBNEHHOM MopsaKe.

PspoBble npobbl aHanM3npyloTCA Ha BCe KOMMOHEHTbI, COAepXXaHne KOTopbIX
YYUTBIBAETCS NPU OKOHTYPUBAHWUW PYAHBIX TEM NO MOLLHOCTH.

Ha mecTopoxaeHusix cynbthuaHbIX MeOHO-HUKENEBbIX pyd psaoBble Npobbl
aHanuM3npyloTcs Ha HWKenb, Medb, kobanbT U cepy, a B pyAax C MOBbILEHHbIM
coepXxaHnem NNaTMHOWAOB W 30510Ta ONPEAENSOTCS TakkKe WU 3TU KOMMOHEHTHI.
[pyrve nonesHble KOMMNOHEHTbI (cepebpo, ceneH, Tennyp v Ap.), BpeaHble npumecu
(UMHK, CBMHeL, MbiWbsAK, TOp, KaAMWA, BUCMYT), a Takke Lwnakoobpasytowme
KOMMNoHeHThI (SiO,, Fe,03, FeO, A1,03, MgO u CaO) onpepensiotcs 06bI4HO MO
rpynnosbIM npobam.

Ha mecTopoxOeHVsX CUMUKaTHbIX HUKeNeBbiX pya B psaoBbiX npobax
onpefenslTca  HuKenb, KobBansT W Xene3o (AN KenesucTblX pasHOCTEN).
lpynnoBble npobbl  aHanNMM3MpylTC Ha  HWKeNnb, KoGanbT, xene3o, Ha
Lunakoobpasyowme KomnoHeHTbl (SiO,, Al,O;, MgO, Fe,O,;, CaO, uHorga FeO,
MnO, TiO,) u BpeaHble npumecy (Cr,03, Cu n P,0s).

Ha mecTopoxaeHusix apceHuaHbiX W CynbOapCeHUAHbIX HUKENEeBbIX W
KoGansToBbIX pyA B psAoBbiX Npobax OnNpeaenstoTcs Hukenb, kobanbT, MHoraa



MbILbSK, B IPYNMNOBLIX — MeAb, MbILUbsIK, BUCMYT, 30M10TO, cepebpo, cepa, CypbMa,
CBUWHeL, UMHK 1 WwnakoobpasytoLme koMmnoHeHTbl (SiO,, CaO n MgO).

Mopsiaok 06beanHeHUs psfoBbIX NPo6 B rpynnoBble, UX pa3MelleHne v obliee
KONMYeCTBO AOMKHbI obecneyvBaTb paBHOMEpPHOe OnpoboBaHNEe OCHOBHBIX
pa3HOBMAHOCTEN pyA Ha MOMyTHbIE U LUNakoo6pasyoLme KOMMNOHEHTLI U BpeaHble
npuMEecHM ” BbISICHEHWE 3aKOHOMEPHOCTEN W3MEHEHUst WX CcodepXaHui Mo
NPOCTUPAHUIO U NAAEHWIO PYAHbIX Ten.

Ha MecTopoXOeHUsiX CUMMKaTHbIX HUKeneBbiX pya  Lunakoobpasytolime
KOMMOHEHTbI AOIMKHbI BbITh M3yYeHbl BO BCEX CKBaXMHaX MO CeTW, COOTBETCTBYOLLEN
kateropumn C1.

Ona  BbIACHEHWA CTENeHW OKUCNEHUS  CYNbMWUAHbLIX, apCeHUAHbIX 1
cynboapCeHNaHbIX Pya U YCTaHOBIEHWS TPaHULbl 30HbI OKUCNEHUS!, @ Takke Ans
onpeeneHns KonMyecTsa HUKens u kobansra, CBA3aHHbIX C CUMMKaTaMu, AOMKHbI
BbINOMNHATLCS (Pa3oBble aHanM3bl.

32. KayecTtBo aHanm3oB npo6 HeobXxoauMmo cucTeMaTMyecku npoBepsaTb, a
pesynsTatbl  KOHTPONS  CBOEBPEMEeHHO obpabaTbiBaTb B  COOTBETCTBUMU  C
meToguyeckumn  ykazaHuamm HCAM un HCOMMMW. [eonornyeckuin KOHTPOMb
aHanu3oB Npob criegyeT OCyLLECTBNATL HE3aBUCUMMO OT N1abopaToOPHOro KOHTPONS B
TEYeHWe BCEro nepuoaa pasBedkM MeCTOpoxaeHus. KoHTpono nopnexar
pesynbTaTthl aHanM30B Ha BCe OCHOBHblE, MOMyTHble, LunakoobpasyLime
KOMMOHEHTbI U BpeAHbIe NPUMECH.

33. Ons onpeneneHus BEMUYMH CIlyYaiHbIX MOrpeluHocTelt Heobxoaumo
NPOBOANTL BHYTPEHHWI KOHTPOSb NyTEeM aHanv3a 3awmdpoBaHHbIX KOHTPOMbHbLIX
npob, oTobpaHHbIX M3 Ayb6nvMkaToB aHanuTU4Yecknx npob, B ToW xe nabopatopum,
KOTOpasi BbIMOMHAET OCHOBHbIE aHanMU3bl.

Ona BblSBNEHWA W OLEHKM BO3MOXHbIX CUCTEMATUYECKUX MOrpeLlHoCTen
[OOJKEH OCYLLECTBNSATLCH BHELWHWUIA KOHTpOMb B Nabopatopuun, umMetollen ctaTyc
KOHTPONbHON. Ha BHELHWUI KOHTPOSb HampaBnsioTcs Aybnukatbl aHanUTUYECKUX
npo6, XpaHsLMecs B OCHOBHOWM nabopatopum v nNpoLuefLune BHyTPEHHUIA KOHTPOnb.
Mpy Hannumm ctaHgapTHbIX 06pasuoB cocTaBa (COC), aHanorMyHbIX ccnegyembim
npob6am, BHELWHWA KOHTpPONb  CneayeT  OCYWeCTBNATb, BKMYas WX B
3aWwmnpoBaHHOM BuAe B NapTuio Npob, KOTOpble COAKTCA Ha aHanM3 B OCHOBHYH
naGopaTtopuio.

Mpobbl, HanpaBnsiemMble Ha BHYTPEHHWA W BHELUHWA KOHTPOMb, [AOSMKHbI
XapakTepu3oBaTb BCE Pa3HOBMOHOCTU Py MECTOPOXAEHUS W KIacChl COAEPXKaHUM.
B obs3atensHOM nopsigke Ha BHYTPEHHWIA KOHTPOMb HampasnsioTcs Bce npobbl,
rokasasLUVe aHOMasbHO BbICOKME COAEPXaHNS aHanu3npyembIX KOMMOHEHTOB.

34. O6beM BHYTPEHHErO W BHELIHEro KOHTPONS [OMmKeH obecneynTb
NpPeACTaBUTENbHOCTL BbIGOPKM MO  KaXAoMy Krnaccy COAepXaHuid u  nepuogy
pa3Befku (kBapTan, nonyrogue, rog). MNpu BblAENeHUN KNaccoB cneayeT yunuTbiBaTbh
napameTpbl KOHAWUMA [OnNs noacyeta 3anacoB — 6opToBoe M MUHWMAarnbHOe
NpOMbILLNEHHOE copepxaHue. B cnyyae Gonblioro yncna aHanusnpyembix npob
(2000 n Gonee B roa) Ha KOHTPOMbHbIE aHaNM3bl HanpasnseTca 5 % oT ux obLuero
KOnM4yecTBa; MNpM MeHblleM uucrie npob no KaxAaoMy BbIAENEHHOMY Knaccy
coaepXXaHu [OMKHO ObiTb BbINONHEHO He MeHee 30 KOHTPOMbHbLIX aHanvM3oB 3a
KOHTPONMpYeMbI NEPUOA,.

35. ObpaboTka AaHHbIX BHYTPEHHEr0 WM BHELUHEro KOHTPOMs Mo KaXaomy
Knaccy CoAepXaHuii Npou3BOAUTCS MO nepuogam (kBapTar, nonyrogue, rog),
pasaenbHoO Mo KaxaoMy MeToay aHanvaa u nabopaTtopuu, BbINOSHSAIOLWEN OCHOBHbIE
aHanuabl. OueHKa cMcTeEMaTUYECKUX PacxXoxAeHWn no pesynsratam aHanusa COC
BbINOJSIHAETCS B COOTBETCTBUW C METOANYECKUMM ykasaHusamn HCAM no ctatuctuye-
ckovi 06paboTke aHaNUTUYECKUX AaHHbIX.

OTHocuTENbHas cpefHeKkBagpaTuyeckass MNOrpellHOCTb, OnpeaeneHHast no
pesynsTataM BHYTPEHHErO KOHTPONS, He AOMKHA MPeBbIllaTh 3HA4YeHUIA, YKa3aHHbIX
B Tabn. 4. B npoTMBHOM crnyyae pesynbTaTbl OCHOBHbIX aHanM3oB AN AAHHOMO
Knacca cofepxaHuin u nepuopa pabotbl nabopatopum GpakytoTcs U Bce Npobbl
nognexar MOBTOPHOMY aHanu3y C BbINOMHEHWEM BHYTPEHHEro reonornyeckoro
KOHTpons. OpHOBPEMEHHO OCHOBHOW nabopaTtopueit AOMKHbI BbiTb  BbICHEHDI
NpUYMHBI 6paka U NPUHATBLI MePbI MO ero YCTPaHEHUIo.

36. lMpy BbISBNEHUM NO AAHHLIM BHELUHEro KOHTPOMSA CUCTEMAaTUHECKUX
pacxoXaeHuin Mexzay pesynsTataMu aHanu3oB OCHOBHOW W KOHTPONMpYHoLLeWn
nabopaTopuit NPoBOAUTCA apBUTPaXHbIN KOHTPOMb. OTOT KOHTPOSb BbIMNOMHSETCS B
nabopatopun, uMelolwen cratyc apbuTtpaxHon. Ha apbuTpaxHbli KOHTPONb
HanpaBnsAlTCs XpaHsiwmecs B nabopatopum aHanutuyeckue Aybnukartbl pSAOBbIX
npo6 (B MCKMOYUTENbHBIX Cryvasix — OCTaTKW aHanuMTuyeckux npob), nmo KOTopbIM
MMeloTCs pesynbTaTthl PsAoBbIX WM BHELUHWMX KOHTPOSbHBIX aHanu3oB. KoHTponto
nognexat 30—40 npob no kaxgomy Kraccy coaepXaHui, no KOTOPOMY BbISIBIIEHbI
cuctematuyeckne pacxoxaenus. Mpu Hannummn COC, aHanornyHbIX uccnegyembiM
npobam, nx Takxke criegyer BKMYaTb B 3awMgpoBaHHOM BuAe B MapTuio npob,
cAaBaeMbix Ha apbutpax. Ons kaxgoro COC pgomkHo ObiTb nonyyeHo 10-15
pe3ynLTaToB KOHTPOSIbHBIX aHANN30B.

Tabnuua 4
MNpenenbHO AONYCTUMbIE OTHOCUTENbHbIE CpeAHeKBaapaTUieckme
NOrpeLHOCTY aHanM3oB Mo Knaccam cogepxaHum

Knacc Knacc
. MpenenbHo . MpegensHo
coaepxaHumn coaepxaHun
aonyctumas ponycTumas
KOMMOHEHTOB KOMMOHEHTOB
KomnoHeHT o oTHOocUuTEnbHas KomnoHeHT o oTHOCUTENbHas
B pyae, % B pyae, %
cpegHekBagpaTuyeckas cpegHekBagpaTnyeckas
(Au, Ag, Se, o (Au, Ag, Se, o
. norpeLuHocTb, % . norpeLHocTb, %
Te, /1) Te, /1)
1 2 3 4 5 6
Ni 1-2 5 Te 100-500 17
0,5-1 7 50-100 22
0,2-0,5 10 20-50 25
Co >1 2,5 5-20 30




1 2 3 4 5 6
0,5-1,0 35 1-5 30

0,1-0,5 6,0 Cr,0, 10-20 2,5

0,05-0,1 10 5-10 3
0,01-0,05 25 1-5 5

Cu 1-3 55 0,11 8,5
0,5-1 8,5 P,05 0,1-0,3 11

0,2-0,5 13 0,05-0,1 15

0,1-0,2 17 0,01-0,05 25

5 30-40 12 0,001— 30

0,01

20-30 15 Sio, >50 13

10-20 2 20-50 2,5

2-10 6 5-20 55

1-2 9 155 11

Au 4-16 18 Fe,0, 10-20 3
14 25 5-10 6

0,5-1 30 1-5 12
<0,5 30 FeO 5-12 55

Ag 100-300 7 3,5-5 10
30-100 12 <35 20

10-30 15 MgO 20-40 3
1-10 22 10-20 45

0,5-1 25 1-10 9
Se 100-500 15 A1,0, 15-25 45
50-100 20 10-15 5
20-50 25 5-10 6,5

5-20 30 1-5 12

1-5 30

* Ecnu BblgeneHHble Ha MECTOPOXAEHWUMN KIacChl COAEPXXaHWiA OTNMYatoTCs oT
yKa3aHHbIX, TO NpeaenbHO AOMNYCTUMbIE OTHOCUTENbHbIE CPeaHEKBaApaTuyeckue
NorpeLIHOCTM ONPEAensTCa MHTepronsumei

Mpwn noaTBEPXAEHUN apObUTPaXHbIM ~ aHanu3oM  CUCTEMaTUYECKUX
pacxoXaeHUn crieflyeT BbISICHUTb UX MpUYMHbI U paspaboTaTb MeponpusaTus Mo
yCTpaHeHU HepocTaTkoB B paboTe OCHOBHOM nabopatopun, a Takke pewuvTb
BOMPOC O Heo6XOAMMOCTM MOBTOPHOIrO aHanu3a Bcex Npo6 [aHHoro knacca u
nepuoaa paboTbl OCHOBHOM NabopaTtopuu UM O BBEAEHWUWN B pe3yribTaTbl OCHOBHbIX
aHanu3oB COOTBETCTBYIOLLErO MOMPaBOYHOrO KoadduumeHTa. Bes apbutpaxHoro
aHanuaa BBeAEHME NoMnpaBoYHbIX KOIPMULMEHTOB HEe JOMYCKaeTCs.

37. Mo pesynbtatam BbINOMHEHHOTO KOHTponsi onpoboBaHus (oTbopa,
0o6paboTkn npob n aHanu3oB) AomkHa ObITb OLiEeHeHa BO3MOXHas MOrpeLlHoCTb
BblAENEHNs1 PYAHbIX UHTEPBArOB U ONpeaeneHnst UX napameTpoB.

38. MuHepanbHbIi cocTaB NPUMPOAHBLIX Pa3HOBUMAHOCTEN W MPOMbILMEHHbIX
TUMOB pyA, WX TEKCTYPHO-CTPYKTYPHble OCOGEHHOCTM M u3nyeckue CBOUCTBA
OOMKHbl  OblTb  M3Y4eHbl C MPUMEHEHVWEM  MUWHeparoro-neTporpamuyeckux,
HU3NYECKUX, XMMUYECKUX U APYrUX BUOOB aHanvaa no mMetoamkam, yTBepXAeHHbIM
Hay4YHbIMU COBETaMyW MO MWHEpPanoruyeckum W aHanuMTU4Yeckum MeTodam
nceneposanuss (HCOMMW, HCAM). Mpu aToM Hapsigy C OonuMcaHUeM OTAEenbHbIX
MWHEPAoOB, XapaKTepUCTUKOW WX (PU3NYECKUX CBOWCTB MPOU3BOAUTCS TaKke
KONMUYECTBEHHAs OLieHKa UX PacnpoCTPaHeHHOCTH.

B cynbuaHbIX MEAHO-HUKENEBbIX, apCeHUAHbIX U CynbdoapCeHNAHbIX pyAax
ocoboe BHMMaHWe [OMKHO ObiTb yAeneHo MuHepanam, COAEPXKalUM HUKenb,
kobansT, Medb W NnaTMHOMAbI, ONMPEAEneHU WX KOMMYECTBA, BbISCHEHWIO WX
B3aMMOOTHOLLEHUIA Mexay CoBoi 1 ¢ ApYrMMU MUHEpanaMmn (Hanuume u pasmepsbl
CPOCTKOB, XapaKkTep cpacTaHusi), pa3MepoB 3epEH U COOTHOLLEHUN PasfiMyHbIX Mo
KPYMHOCTM KnaccoB; AN pyd, Tpebyolwmnx oboralleHns, AorKHO BbiTb onpeaeneHo
KONMYECTBO HUKENst U KobanbTa, He CBA3aHHbIX C CynbduaaMun U yxooswmx B
XBOCTbI.

Ons cunukaTHbIX HUKENEBLIX Py KOPbl BbIBETPUBAHUS YIIETPAOCHOBHbLIX NOpOA
NepBOCTENEHHOE 3HAYeHWe WMEKT CBedeHUss O WX XMMUYEeCKOM COCTaBe,
3aKOHOMEPHOCTSIX pacnpeferneHns B npefenax pyaHbIX Ten Hukens, koGanbta,
LLNakoo6pasyoLLMX KOMNOHEHTOB, TPMOKCMAA XpOMa U ApPYrMX BPEAHbIX NPUMECEN.
Hapsgy ¢ atum pomkeH ObiTb OnpeaernieH MUHeparbHbI COCTaB, TLiaTeNbHO
13yyeHbl MUHeparbl, COAepXaLlme HUKenb 1 kobansr.

B npouecce MuHepanorMyeckux uccrefoBaHWn [OMKHO ObiTb  U3yyeHo
pacnpefeneHne OCHOBHbIX, MOMYTHbIX KOMMOHEHTOB W BpedHbIX Mpumeceit u
cocTaBrieH Ux 6anaHc no hopmMam MUHepPanbHbIX COEANHEHWIA.

39. OnpegeneHne o6bEMHON MacChbl U BRaXHOCTU HEOBXOAMMO MPOU3BOAUTL
ONS KaXAoW BbiOENEeHHOW NpUPOAHOW PasHOBWAHOCTU  PyA, BHYTPUPYAHbIX
HEKOHAMLIMOHHBIX ~ MPOCMOEB WM BMELWAWMX  MOPOA,  PYKOBOACTBYSICb
COOTBETCTBYHOLLMMU HOPMATUBHO-METOANYECKMMUN AOKYMEHTaMM.

O6bemHass Macca NMOTHLIX pyd onpeaensieTcs rnasHbIM - o6pasom o
npeacTaBUTENbHLIM  MapaduHMpOBaHHbLIM ~ obpasuaM UM KOHTPOMNMpyeTcst
pesynbTatamu ee ornpefeneHusi B Uenukax. O6bemHass macca pbIXfblX, CUIbHO
TPELUMHOBATLIX W KaBEPHO3HbIX PyAd, Kak MpaBuio, OnpedensieTcs B Lenukax.
OnpepeneHne oGbeMHOM MacCbl MOXET MPOM3BOAUTECS Takke MeTodoM
MOFMOLLEHUs1 PACCESHHOTO raMMa-u3nyyeHust Npyu Hanuyum Heobxogmmoro obbema
3aBepoYHbIX paboT. OfHOBPEMEHHO C onpederneHMeM 06beMHOM Macchl Ha TOM Xe
mMaTtepuane onpegensietcs BnaxHocTb pya. O6pasubl M nNpobbl Ans onpegeneHus
o6bemMHOl  Maccbl M BMAXHOCTM  [OMKHbI  OblTb  OXapaKTepu3oBaHbl
MVHEpanorM4yecki u NpoaHanMampoBaHbl Ha OCHOBHbIE KOMMOHEHTbI.

40. B pesynbrate U3yYeHWs XMMUYECKOTO, MUHEPASIbHOTO COCTaBa, TEKCTYPHO-
CTPYKTYPHbIX OCOBEHHOCTEN WM (PM3MYECKMX CBOWCTB pyAd YCTaHaBMMBAOTCA WX
NpPUPOAHbIE Pa3HOBUAHOCTM W NpeaBapuTENIbHO HaMEYalTCs MPOMbILMEHHbIE



(TexHonornyeckme) Tunbl pya, Tpebyolwme cenekTMBHOM O06blYM U pas3genbHON
nepepabotku.

OkoH4aTenbHOe BbiAENEHNe MNPOMBILLSIEHHbIX (TEXHONOrMYECKMX) TUMOB W
COpPTOB pyA NpPOM3BOAWUTCA MO  pesynsraTtaM  TEXHONOrMYeckoro  UsyveHus
BbISIBMIEHHbIX HA MECTOPOXAEHUN NPUPOAHBLIX Pa3HOBUAHOCTEN.

IV. U3yyeHHe TeXHOJIOTHYeCKUX CBOHCTB pyx

41. TexHonormyeckme CBOWCTBA pyA, Kak NpaBumno, Usyyatotcs B nabopaTopHbIX
N MOMYNPOMBILUSIEHHBIX YCMOBUSIX Ha  MWHEPANOro-TEXHOMOMMYECKMX, MarnblxX
TEXHOMNOTNYECKUX, nabopaTtopHbIX, YKPYMHEHHO-NabopaTopHbIX "
nonynpoMbILWNEHHbIX  npobax. [lpu  uMmelowlemcs  OnbiITe  MPOMBILLIEHHON
nepepaboTtkn Ans nerkooboraTUMbIX pya AOMYCKAETCst UCMOMNb30BaHWE aHanormm ¢
M3BECTHBIMU MECTOPOXAEHUSIMU, MOATBEPXAEHHON pesynbraTamu NnabopaTopHbIX
ncecnenosanuin. Ana TpyaHooboratMbIX UM HOBLIX TUMOB PyA, OMbIT NepepaboTkn
KOTOpbIX ~OTCYTCTBYET, TEXHOMNOrM4yeckue WcCcnegoBaHuss pya W, B cnyyae
HeobXoAMMOCTM, MNpOAYKTOB  UX  oboralieHus  AOMKHbl  MPOBOAMTLCA MO
cneunanbHbIM nporpammanm, cornacoBaHHbIM c 3aMHTEPECOBaHHbIMU
opraHv3aumsamu.

OT60p NPob ANS TEXHONOMMYECKNX UCCNEAOBAHNI Ha pasHbIX CTaansAX
reororopassefoyHbIx paboT criedyeT BbINOMHATL B COOTBETCTBUAM CO CTaHAAPTOM
Poccuiickoro reonornyeckoro o6wectsa CTO Pocleo 09-001-98 «Teepable
ronesHble NCKOMaeMble U FOpHbIE Nopoabl. TexHonornyeckoe onpobosaHue B
npouecce reonoropassefoyHbIx paboT», yTBEPXKAEHHLIM 1 BBEAEHHbIM B AENCTBUE
MoctaHoeneHunem lMpe3ananyma NcnonHutensHoro komuteta Beepoccuiickoro
reornornyeckoro obuiectsa (0T 28 aekabps 1998 r. Ne17/6).

42. Ons BblOeneHus TEeXHONMOrM4yeckux TUMOB M COPTOB pya NpoBOAMTCS
reonoroTexHONorM4eckoe KapTUpoBaHMe, MpU  KOTOPOM ceTb  onpoboBaHus
BbIGUpaeTcs B 3aBUCHMOCTM OT YMCRa U YacTOTbl MEPEMEXAEMOCTU MPUPOAHBIX
pasHoBMAHOCTEN pyA.

MuHEepanoro-TeXHONOrMYeCkKUMM U MasnbiMU  TEXHONOrMYecKUMM npobamu,
OTOOpPaHHbIMK MO ONpEeAeneHHoW CeTW, AOMKHbl ObiTb OXapakTepu3oBaHbl BCe
NpUpoAHbLIE Pa3HOBUAHOCTU PYyA, BbISIBNEHHbLIE HA MECTOPOXAeHWW. 1o pedynsratam
MUX  WCMbITGHWA  NPOBOAWUTCSI  rEeONoro-TEXHoMorMyeckas  Tunusauus  pya
MECTOPOXAEHUS C BblAeneHMeM MPOMbILLNEHHbIX (TEXHOMOrMYeckux) TWUMOB W
COpPTOB, W3y4aeTcsi MPOCTPAHCTBEHHAasi WM3MEHYMBOCTb BELLECTBEHHOMO COCTaBa,
HM3NKO-MEXAHNYECKUX U TEXHOMOTMYECKUX CBOWCTB PyA B npeaenax BblAeneHHbIX
NPOMBILLNEHHbIX  (TEXHOMOTMYECKUX)  TUMOB W COCTaBNSAOTCA  reonoro-
TEeXHONnorn4yeckme Kaptbl, MrnaHbl W pa3pesbl (s cootsercteBum co CTO Pocleo 09-002-
98 « TBEepAble MomnesHble UCKoMaemble U ropHble NOpPOoAbl. eonoro-TexHonornyeckoe
KapTUpOBaHMEY», YTBEPXOEHHbIM W BBEAEHHbIM B AelcTBME [locTaHOBREHWEM
Mpesngnyma WcnonHutenbHoro komuteTa Bcepoccuickoro  reornornyeckoro
obuectBa (o1 28 gekabps 1998 r. Ne17/6).

Ha na6opatopHbix 1 YKpynHeHo-NabopaTopHbIX Npobax AOmKHbI GbiTb U3yYeHbl
TEXHOMNOrn4yeckne CBONCTBA BCEX BblAENEHHbIX MPOMbILLNEHHbIX (TEXHOMOrMYECKMX)
TWUMNOB pya B CTeneHu, HeobxoauMow Ans Bblbopa ONTUManbHOW TEXHOMOrMYeCcKon
CXeMbl Mx nepepaboTkm 1 onpeaeneHns OCHOBHbLIX TEXHOMOTMYECKUX nokasatenemn
oboralleHnss 1 kadectBa noflyyaemon npogykuuu. [pu 3TOM BaxHO onpenenvTb
cTeneHb W3MENBYaeMocT pya, KoTtopasi oBecneyvT MakcuManbHOe BCKpbITUE
LieHHbIX MUHEpanoB NpyM MMHUManbHOM OLLNaMoBaHUM U cBpoce UX B XBOCTbI.

[MonynpoMmebllifieHHble  TeXHOMorMyeckMe npobbl  cnyxatT Ans  NpoBepKu
TEXHOMNOTMMYECKUX CXEM M YTOUHEHUS NoKa3aTenel oboralleHns py, NonyyeHHbIX Ha
nabopaTopHbix Npobax.

MonynpoMmbllWSIeHHbIE  TEXHOMOTMYECKME  WCMbITAHWS  MPOBOASTCA B
COOTBETCTBMW C MporpaMMoil, paspaboTaHHON oOpraHusauvein, BbINOSHSOLEN
TEXHOMNOrn4yeckne  WMCCnegoBaHUsi, COBMECTHO C  Hegpononb3oBaTenem U
COrnacoBaHHOW C MpOEKTHOW opraHu3aumein. OT6op npo6 npowssBoguTCa Mo
cneunansHOMY MPOEKTY.

YKpYNHEeHHO-NabopaTopHble 1 NONYNPOMbILLMEHHbIE TEXHOMOrMYeckue npoobsbl
OOMKHbl  OblTb  MpeAcTaBUTENbHBIMK, T. €. OTBeYaTb MO XUMWUYECKOMY U
MWHEepanbHOMY COCTaBy, CTPYKTYPHO-TEKCTYPHbIM OCOBEHHOCTAM, (PU3NYeCcKUM 1
OPYrUM  CBOWCTBaM  CpefHeMy COCTaBy pyAd  [OaHHOrO  MPOMbILLIIEHHOTO
(TexHomnorn4eckoro) TMNa c yyeTom BO3MOXHOMO pasyboxuaHus
pyAoBMeELLaIoLLIMMU MOPOAAMM.

43. Mpy npoBedeHWN TEXHOMOTMYECKUX WCCMENOBaHW pyn pekomeHayeTcs
N3y4YnUTb BO3MOXHOCTb MX PaaMOMETPUYECKON (PeHTreHopaaMoMeTpuyeckon u ap.)
cenapauun.  Pykosoacteyscs COOTBETCTBYHOLLMMW — METOAMYECKUMM  [OOKYMEHTamu,
OOMKHbl  OblTb  yCTAHOBMEHblI (DU3MYECKME TMNPU3HAKKW, KOTopble MOryT ObiTb
Mcnonb3oBaHbl AN pasfeneHns pyaHoN Maccbl, NOKYCKOBas KOHTPACTHOCTb pyAbl,
OLleHeHbl MokasaTenu pagnoMeTprU4eckoro oboraleHns Npy pasnmMyuHbIX 3Ha4YEHUSX
rPaHUYHbIX COAePXXaHW PyAHbIX KOMMOHEHTOB. [Mpy NONOXWUTENbHLIX pedynsraTtax
Heo6X0AMMO YTOUHUTb MPOMBILLMEHHbIE (TEXHOMOMMYECKME) TUMbI pyA, Tpebyowme
CenekTWBHON [06blun, UNU NOATBEPAUTb BO3MOXHOCTb BaroBOW BblEMKM PYAHOMN
Maccbl, a Tawkke OnMpeaennTb ONTUManbHYlD CXeMY pPagvoMeETPUYEcKoro
oboraieHus. [JanbHenwme ucnbiTaHns cnocoboB nepepaboTku pya NPOBOASTCA C
Y4ETOM BO3MOXHOCTENW W 3KOHOMMYECKON 3(PEKTUBHOCTU BKIOUEHMS B 0OLLYyIO
TEXHOMNOTNYECcKyto cxemy oboralleHus pyd  pagvioMeTpUYeckon  cenapauumm;
YTOUHSAIIOTCA AaHHble MO ApOBUMOCTU U U3Mens4aeMocTu pya U Heobxoavmon
CTeneHn M3Mens4YeHns matepvana, AaHHble CUTOBbIX aHanvM3oB MCXOOHOW pyAbl W
npoaykToB oboralleHnsi, CBEAEHUS O MMOTHOCTM, HACLINHOW Macce W BRaXHOCTU
MUCXOOHON pyabl W NPOAYKTOB oboralleHusi. YcTaHaBnmBalTCA  OCHOBHbIE
nokasatenu pagvMoMeTpuyeckoro oboralleHVWs — BbIXOA XBOCTOB W KOHLEHTpaTa,
M3BMEYEHNE W COAEPXKaAHWE B HUX TOME3HbIX KOMMOHEHTOB, KO3MMULMEHT
oboralleHus.



44. Tlpn wuccnepgosaHu 060raTUMOCTU CynbMUAHBLIX W apCEHUAHBLIX PpyA
M3y4aloT CTeNneHb UX OKUCNEHUSs, MUHeparbHbI COCTaB, CTPYKTYPHbIE U TEKCTYPHbIE
OCOBEHHOCTW, Hanmuune MOonyTHbIX KOMMOHEHTOB W BpefHbIX npumecei C
MNCNOoMNb30BaHMEM MPMEMOB U METOAO0B TEXHONOrM4yeckon muHepanornm. OueHnsatot
OpoBUMOCTb M M3MEeNnb4aemMocTb, MNPOBOAAT  CUTOBOW,  AUCMNEPCUOHHBIN Y
rpaBMTaUMOHHBIA  aHanu3bl. BblbupaloT TexHomnornyeckyio cxemy oboralueHus,
yCTaHaBnvBalT YWCNO CTaguii U CTagumanbHyl0  KPYMHOCTb  M3MEMNbYEHUS.
OnpepgensitoT cnocobbl oboralleHs U OOBOAKM KOHLEHTPaATOB M MPOMMPOOYKTOB,
coaepXaLlmx nonyTHbIE KOMMOHEHTbI.

45. B pesynsraTte uccnegoBaHuii TEXHONMOMMYECcKMe CBOMCTBA Py AO0MKHbI ObITb
M3yvyeHbl C [AeTanbHOCTbio, obecneunBatollert NONyYeHWe WCXOAHBbIX [AaHHbIX,
[OCTaTOYHbIX AN NPOEKTUPOBAHWUS TEXHONOTMYECKONW CXeMbl WX nepepaboTku ¢
KOMMMEKCHbIM  U3BMEYEHNEM COAEPXaLUMXCA B HUX KOMMOHEHTOB, WMEILLMNX
NPOMBILLNIEHHOE 3HaYeHWe.

[pombllNeHHble  (TEXHOMOrMYeckMe) Tunbl WM copTa pyd OOMMKHbl  BbiTh
OoXapaKTepu3oBaHbl MO  COOTBETCTBYIOLIMM  NPEAYCMOTPEHHbIM  KOHAULMAMMW
rokasaTensim, onpeferieHbl OCHOBHbIE TEXHOMOrMYeckue napameTpbl oboralleHus
(BbIXOA, KOHLIEHTPATOB M UX XapakTepUCTUKN, N3BMEYEHNE NONEe3HbIX KOMNOHEHTOB B
OTAENbHbIX ONepaLmaXx 1 CKBO3HOE U3BMNeYeHue 1 ap.).

[ocTOBEPHOCTb [AaHHbIX, MOMyYEHHbIX B pe3ynsrate MonynpOMbILLNEHbIX
MCNbITAHUA, OLEHMBAIOT Ha OCHOBE TEXHOMOrMYecKoro M ToBapHOro GanaHcos.
Pa3Huua B macce metanna mexay aTumu 6anaHcamu He formkHa npesbiwatb 10 %
1 gomxkHa 6blTb pacnpegeneHa nNponopLMoHarnibHO Macce MeTanna B KOHLeHTpaTax
n xsoctax. MNokasatenu nepepaboTkv CpaBHMBAIOT C NOKasaTensmu, nonyvyaembiMm
Ha COBpEeMeHHbIX oboraTutenbHbIx habpukax M MeTannypruyeckux 3asogax no
nepepaboTke HUKENEBbIX U kOBaNLTOBbLIX pya.

Ona nonyTHbIX KOMMOHEHTOB B COOTBETCTBUMM C «PekomeHpjaumsmu no
KOMMIEKCHOMY  M3YYEeHUI0 MECTOPOXAEHUA W MOACYETY 3anacoB  MOMYTHbIX
None3HbIX WUCKoNaemMbliX U KOMMOHEHTOBY», yrteepxaeHHbiMu MIMP Poccum B ycTaHOBMEHHOM
nopspke, HEOOXOAMMO BbISICHUTL (POPMbI HAXoXAEHWUs U GanaHc Ux pacnpefeneHns B
npoaykTax oboralieHns u nepeaena KOHLEHTPATOB, a Takke YCTaHOBUTL YCIOBUS,
BO3MOXHOCTb 1 3KOHOMMUYECKYIO LIenecoobpas3HOCTb NX U3BMEYEHUS.

JomxHa O6biTb M3y4yeHa BO3MOXHOCTb MCMOMb30BaHUS OBOPOTHLIX BOA M
OTXOA0B, MNOfly4aeMblX NPy PeKOMEeHAYEMOW TEXHONOrMYeckon cxeme nepepaboTkm
MUWHEParnbHOro Cbipbs, AaHbl PEKOMEHAALMUN MO OYUCTKE MPOMCTOKOB.

46. B Poccun ana nonyyeHuss HuKenss u kobanbta B HacTosiee Bpems
MCNONb3YIOTCA PyAbl TONbKO ABYX MPOMBILISIEHHBIX TUMOB: CyNbMUAHbIE MeaHO-
HVKENeBblE U CUIMKaTHbIE HUKENEBbIE KOPbI BbIBETPUBAHWS.

47. CynbtuaHble MeOHO-HMKeNeBble pydbl MO COAEPXaHWID  HUKens
noapasfensaoTcs Ha boraTble (CNMOLWHbIE) N PSAOBbIE (BKPANIIEHHbIE).

PsipoBble pyabl NeYEHrckoro Tuna nopsepratTcs oboralleHno ¢ nonyyeHmem
KONNEKTUBHOIO MEAHO-HWKENEBOro KoHUeHTpaTa. PsaaoBble pyabl HOPUNLCKOro Tuna
oboralatoTcsi No rpaBUTaLMOHHO-(MNOTALMOHHON CXEME C MOMy4YEHNEM HUKENEBOTO,
MEAHOro, MUPPOTMHOBOTO U FPaBUTALMOHHOINO  KOHLeHTpaTtoB. [locnegHui
npeacrasnaeT cobomn o6oraleHHbIN NNaTMHOBLIMW MeTannamMmmn NPoayKT.

BoraTtble pyabl NEYEHrCKOro Tuna C copepXaHuem Hukens He medee 1,5 %
HanpaBnsAlTCS HEeMNOCPeACTBEHHO B NnaBKy. borartble pyabpl HOpUMbLCKOro Tuna
6onbLuelt YacTblo NnepepabaTtbiBaloTCs MO cxeMe oboralleHnst C nosy4YeHneM nerkoi
dpakumn, npeacTaBnsiollen cobon psAoByl0 BKpanfeHHY pyay, HUKENeBoro,
MEAHOro, NMPPOTUHOBOMO W rPaBUTALIMOHHOTO KOHLEHTpaToB. YacTb GoratbiX pya
6e3 oboralleHuss OTrpyxaetcs Ans npsMoi nepepaboTku Ha MeTannypruyeckue
3aBofbl.

KonnekTuBHbI MeOQHO-HUKENEBbIN KOHLEHTpAaT MOABEpraeTcsi oKaTbiBaHWIO U
obxury B crneuuanbHOM Lexe C MnofnyyeHveM okatbiweln. B HacTosiwee Bpems
npon3BOAMTCA 3ameHa 3TOro npouecca Ha OpukeTUpoBaHWE KOHLUEeHTpaTa.
MepepaboTtka okaTbilwel (B AanbHenwem OpuKeToB) BMecTe c GoraToit pyaow
OCYLLECTBNSAETCH B NNaBUMbHOM LEXe, KOHEYHOW MpogyKuMen KOTOpOro SBMSeTcs
Me[HO-HMKeNeBblI hanHLWTENH.

MonyyeHHasi npu oboralueHun nerkast opakumsa nepepabartbiBaeTcs COBMECTHO
C BKpanfieHHbIM1 pyaamu Ha oboratutensHon dabpuke ¢ Nony4eHnem CenekTUBHbLIX
KOHLIEHTpaToB.

YacTuU4HO HWKeneBbI KOHLEHTpaT rnocne npeaBapuTenbHON arfiomepauuv u
MeAHbIN — MOCne CYLUKN HanpaensaTCa Ha NMPOMETanypruieckyto nepepaboTky.

[MMPPOTUHOBLIA  KOHLUEHTpaT,  NpeacTaBnsiowmii  cobon  cynbduaHbIA
NpoMnNpoayKT,  nepepabaTbiBaeTcA  OTAENbHO MO rMAPOMETanypruyeckon
aBTOKNABHO-OKUCIIUTENBHOW TEXHOMOMMM C MOnyYeHneM cynbgunaHoro KoHueHTpaTa
N OTBambHbIX >Kene3ornapaTHbiX XBOCTOB. YKasaHHbIA KOHLUEHTpaT B AanbHenem
COBMECTHO C 4acCTbl0 HWKENEeBOro M MeAHOro KOHLEHTPaToB C oboraTuTerbHbIX
abpuk nepepabaTbiBalOTCA MO CXEMe B3BELUEHHOW MNNaBKUM C MOMy4YeHUEM
danHwTenHa, aHOOHOW Mean U TEXHUYECKOW Cepbl.

[MonyYeHHbI rpaBUTALMOHHBIN KOHLIEHTPAT OObeduHsIETCH 3aTeM C MedHbIM
hroTaumMoHHbIM KOHLEHTPATOM U NnepepabaTtbiBaeTcs Ha MeAHOM 3aBofe.

Bce nonyTHble KOMMOHeHTbI Mpu oOboraweHnn nepexoadT B pasfyHble
KOHLEHTpaTbl M  W3BNeKawTCs nNpu  JdanbHemwen Ux  MeTannyprnyeckomn
nepepabotke. KobanbT wu3BNeKaeTcs W3 KOHBEPTOPHbIX LUMAKOB HUKENEBOro
npon3BoAcTBa Ha kobGanbTOBbIX 3aBOAAx rMApPOMETanypruyeckum cnocobom. M3
OTXOASALMX ra3oB MNpu BbiNnaBke alHWTeNHa U aHOAHOW Meau MPOU3BOASATCS
CepHas KucrnoTta u TexHu4eckas cepa.

BnaropoaHble meTannbl, ceneH 1 TENNyp HakannMBaloTCA B aHOAHbIX Luamax
HVWKENeBOro W  MeQHOro  npov3BoAdcTBa, nepepabaTtbiBaemblx  NUPO- U
rmapomeTannypruyeckum cnocobamm € MonyYeHnem NnaTUHOBBLIX KOHLEHTPaToB
(MK), u3 koTopbix B AanbHeWweM Ha addWHaXHOM 3aBOAEe MONy4alT YUCTble
MeTanmnsbl.

BpegHbiMn npumecamu B CynbUAHbIX MeOHO-HWKENeBbIX pyAax SABASIOTCS
LUMHK, CBMHEL, MbIlWbsK, TOp, KaaAMWWA, BUCMYT; NpeAenbHble COoAepXaHus Ux
yCTaHaBNMBaTCA TEXHUHECKUMU YCNOBUAMM.



TosapHOM npofykuuen, nomnyvyaeMon m3 pya cynbMUaHbIX MeOHO-HUKENeBbIX
MECTOPOXAEHUN,  SBMSIOTCH:  HWKENb W Medb  3NEeKTPONUTHble,  KoGanbsT
MeTannmMueckuin n kobansToBble NPOAYKTLI, MeTannbl NNaTUHOBOW rPynMbl, 3051070,
cepebpo, ceneH, Tennyp, TexHN4eckasi cepa 1 cepHasi Kucrnora.

48. CunukaTtHble HUKeneBble pyabl B Poccum no komnnekcy pyaoobpasyoLmx
MWHEpanoB MNPeAcTaBnaloT CcoboW  eauHbIi  MPUPOAHbLIA  (reonornyecknin) 1
TexHonornyeckuii Tun. Pyabl nocne npeaBapuTENbHOMO arnoMepupoBaHWs UNnv
BOprKeTUPOBaHNS MOABEpraloTCa NMPOMETanypruiyeckomy npoueccy — LUaxTHON
BOCCTAHOBUTENMbLHON  CyNbMUANSMPYIOLLEN MNaBke Ha LITEWH, KOTOpbI B
nocnegywouwem nepepabaTtbiBaeTcs Ha MeTannuMueckun Hukenb. B coctas
NponnasnsaeMon LUNXTbl BKIOYAOTCA KOKC, M3BECTHAK (MpamMop), NMMpUT 1 rvnc. 3ta
TexHonorn4yeckasi cxemMa 4OCTaTOYHO XOPOLLO OCBOEHA Ha NpakTuke, YTO ABMSETCS
ee eIMHCTBEHHbIM JOCTOMHCTBOM. [MNaBHble He4OCTaTKN 3aKMNoYalTCH B COXHOCTN
(MHOrocTaMMHOCTN)  TEXHOMOrMW, BbLICOKOM  pacxode  AOporocToswero u
[eULMTHOro KoKca, HU3KOM U3BIIEYEHNN HUKENSI U OCOBEHHO KoGanbTa 1, HakoHeLl,
B MOMHOW noTepe BCero xenesa pyAabl. Kobanst ussnekaetcs n3 KOHBEPTEPHbIX
LUNIAKOB MO CMOXHOW TEXHOMOTMYECKON CxeMe C MOSlyYeHneM MeTanna u okcuaa
kobansTa.

B 3apy6exHbIx cTpaHax CUNUKaTHbIe HUKeneBble pyabl NepepabaTbiBaloTcsi No
NMpOMEeTanmnypruyeckoi Cxeme — 3MEeKTponsaBka npeaBapuTeribHO NPOLIeaLInX
BOCCTaHOBUTESbHbIN O6XUr pya Ha epPOHNKENb, UK MO FMAPOMETanypruyeckum
cXxeMaMm — amuavyHoe BbllLenaynBaHue C MoMyYyeHMeM TOBApHOTO MPoAyKTa
«CUMHTEpPa» W CEpHOKUCNOTHOE BblllenaynBaHme C MnonyyYyeHneM CynbuUaHOro
KOHLeHTpaTa ¢ coaepxaHvem Hukens ao 50 % v kobansta 5-6 %.

BpeaHbiMM npuMecsaMu B CUNUKATHBLIX HUKENEBbIX pydax SBMASTCS Medb U
XpOM, a npu nnasBke Ha eppoHMKenb — U ocdop; NpeaenbHble coaep)KaHus aTuX
KOMMOHEHTOB YCTaHABMMBAOTCS TEXHUYECKUMM YCIIOBUSIMU.

49. KayecTBo pyn, HanpaBnsieMblXx HEMOCPeACTBEHHO B nepepaboTky 6es
oboraleHns, a Takke NonyvyaemblX KOMMNEKTUBHbIX, CENEKTUBHLIX KOHLEHTPaToB 1
NPOMMPOAYKTOB AOIHKHO ObITb B KaX/AOM KOHKPETHOM Cryyae pernaMmeHTMpOBaHO
[OroBOpOM  Mexay nocTaBuKoM  (pyaHuK, oboratutenbHas dabpuka) u
meTannypruieckum (rmppomeTannypruyeckum) 3aBOAOM nnm [OMKHO
COOTBETCTBOBATbH CYLLUECTBYHOLLMM TEXHUYECKUMU YCIIOBUSIMUA.

V. U3y4yenune ruiporeooru4ecKux, HHKeHePHO-Te0I0rMUeCcKHuX,
IKOJOrHYECKHX U APYIHX NPHPOAHBLIX YCIOBHIl MeCTOPOXKACHHSI

50. MNpporeonornyecknMmn nccreaoBaHNAMM AOMKHbI BbITb M3yYeHbl OCHOBHbIE
BOJOHOCHblE ~ FOPWU30OHTbI,  KOTOpblE  MOryT  yyactBoBaTb B  OBGBOAHEHWUU
MECTOPOXAEHUS!, BbIsiBNIeHbl Hanbonee 06BOAHEHHbIE Y4YacTKW WM 30HblI U peLleHbl
BOMPOCHI UCNOMNb30BaHUA UNK copoca PyAHWNYHBIX BOA.

Mo kaxaomy BOOOHOCHOMY FOPU3OHTY CrefyeT YCTaHOBWUTb €ro MOLLHOCTb,
TNINTONOTMYECKUIA COCTaB, TUMbl KOMMEKTOPOB, YCNOBUSA NWUTaHWS, B3aMMOCBA3b C
OPYrMMW  BOLOHOCHBIMW TOPU3OHTaMW U MOBEPXHOCTHLIMU BOAAMMU, TMOSIOKEHWE
YPOBHEN MOA3EMHbIX BOA W [ApyrMe napameTpbl; OnpeaenuTb BO3MOXHbIE
BOJOMPUTOKN B  3KCNMyaTauMOHHble TOpHble BblpaboTkM, MNPOXoAKa KOTOPbIX
npeaycMoTpeHa B  TEXHWUKO-3KOHOMMYECKOM o6ocHoBaHuM (TOO) KoHAULUMIA 1
pa3paboTaTb pekoMeHfaumMm No X 3alumTe oT NoA3eMHbIX Bof. Heobxoammo Takke:

N3Yy4nTb XMMUYECKUIA cocTaB W BakTepuonornyeckoe CocTosiHMe Bof,
yyacTByHOLUMX B 06BOAHEHUM MECTOPOXOEHWS, UX arpeCCMBHOCTb MO OTHOLLEHUIO K
6eToHy, MeTannam, rnonMmepam, COAEepXaHWe B HUX MONEe3HbIX W BpedHbIX
npumMeceit; no paspabaTbiBaeMbiM MECTOPOXKAEHUSIM NPUBECTU XMMUYECKUIA COCTaB
PYOHWYHbBIX BOA U MPOMCTOKOB;

OLIEHUTb BO3MOXHOCTb WCMOMb30BaHUS APEHaXHbIX BO4 ANS BoAOCHabxeHus
UKW U3BNEYEHUS U3 HUX MOMIE3HbIX KOMMOHEHTOB, @ TaKKe BO3MOXHOE BMUSIHUE UX
ApeHaxa Ha AeiiCTByloLLMe B paliloHe MeCTOPOXAEHNS NoA3eMHble Bogo3abopsl;

0aTb pekoMeHaauuM nNo NPOBEAEHVIO B NOCrnegylolweM  HeobxoanMbix
cneumarnbHbIX U3blcKaTENbCKUX paboT, oLeHUTb BNusHWE cbpoca pyaHWUYHbIX Bog Ha
OKpy>atoLlyto cpeay;

OLEHUTb BO3MOXHbIE WCTOYHUKM XO3AWCTBEHHO-NUTLEBOTO U TEXHUYECKOTO
BoAOCHabxeHusi, obecneunBatowme noTpebHOCTb Oyaywmx npeanpusiTuiA  no
nobblye 1 nepepaboTke MUHEPAnbHOTO ChipbS.

YTunusaums ApeHaxHbiX Bof npegnornaraeT NoAcYeT MX 3SKCnyaTaumoHHbIX
3anacoB,  KOTOPbIA  MPOM3BOAMTCH,  PYKOBOACTBYACb  COOTBETCTBYHOLLMMU
METOANYECKUMU JOKYMEHTaAMM.

Mo pesynbratam rMAPOreonorMyeckux MccnefoBaHWn [OMKHbl OblTb AaHbl
pekomMeHJauuMn K NPOEeKTUPOBaHUIO  pyaHWKa: no  cnocobam  ocylueHus
reonormyeckoro Maccvsa; no BOZOOTBOAY; MO YTUNM3aUMW [APEHaXHbIX BOA; MO
MCTOYHMKaM BOAOCHaBXeHNS; N0 NPMPOAOOXPaHHBIM Mepam.

51. MpoBeneHne WNHXEHEPHO-TE0SIOrMYECKUX ncecnenosaHuii Ha
MECTOPOXAEHUAX Npu pasBeake Heobxoammo Ans MHopMaLMOHHOTo obecnedeHus
npoekTa pa3paboTku (pacyeTa OCHOBHbIX NapaMeTPOB Kapbepa, NOA3EMHbIX FOPHbIX
BbIpaBOTOK M LIENUKOB, TUMOBLIX NAcnopToB BypoB3pbIBHLIX PAabOT M KpenneHus) u
NoBbILLEHUSI 6E30MacHOCTU BeAEHUSI TOPHbIX paboT.

MHXeHepHO-reonornyeckne UCcCcnefoBaHUs Ha MeCcTopoXaeHun Heobxoanmo
npoBOAMTb B COOTBETCTBUM C «MeToAuYecKUM PYKOBOACTBOM MO  U3YHEHUIO
NHXXEHEePHO-reonorMyecknx YCnoBuUin pyaHbIX MECTOPOXAEHUA Npu  passeake»,
pPaccMOTpeHHbIM U 0f06peHHbIM [lenapTaMeHTOM reosniorMn U UCNONb30BaHNUs Heap
MwuHucTepcTBa npupoaHbeix pecypcoB Poccuiickon ®egepaunmn (npotokon Ne7 ot 4
CeHTADBPSA 2000 r.) U METOANYECKUMUN pekoMerAaunaMm: «IHxeHepHo-reonornyeckue,
rMApPOreosniornyeckne 1 reosaKoriornyeckne UccrnefoBaHUs npu  pas3Begke U
aKcnnyataumm pyaHbIX MECTOPOXOEHWI», PacCMOTPEHHbIMM U 0fo6peHHbIMU
YnpaBneHWeM pecypcoB MOA3EMHbIX BOA, [EO3KONMOrMM U MOHWUTOPUHra
reorniormyeckon  cpedbl  MuHuUCTepcTBa npupoAHbIX  pecypcoB  Poccuickoin
denepauun (npotokon Ne5 ot 12 anpens 2002r.).



MHXEHEPHO-TeONOrMYeCkKUMU  UCCNEeoBaHUSIMA - AOMKHbI  ObITb  M3Yy4YeHbl:
h13MKO-MexaHN4eckne CBONCTBA pyA, PYAOBMELLAIOLLMX MOPOA U NEPEKPbIBAOLLMX
OTNOXEHWUI, Onpeaensiolme XapakTepUCTUKY WX MNPOYHOCTU B €CTECTBEHHOM W
BOJIOHACHILLEHHOM COCTOSIHUAX; MHXEHEPHO-Teonornyeckne ocobeHHoOCT! MaccMBoOB
nopoa MeCTOPOXAEHNA U WX aHW3OTPOMUs, COCTaB Mopod, WX TPELYMHOBATOCTb,
TEKTOHMYECKAsi HAPYLIEHHOCTb, TEKCTYpHble OCOBEHHOCTW, 3aKapCTOBaHHOCTb,
paspylweHHOCTb B 30HE BbIBETPUBAHUS;, OXapaKTepu3oBaHbl COBPEMEHHbIE
reonornyeckme NpoLecchl, KOTOpble MOryT OCIIOXHUTL Pa3paboTKy MeCTOPOXAEHUS.
B palloHax c pa3BUTMEM MHOrONETHEMEP3IbIX MOPOA CredyeT YCTaHOBUTb WX
TEeMNepaTypHbIA PEXUM, MONOXEHNE BEPXHENM W HWXKHEW rPaHuL, Mep3noTHOWN
TOMLWM, KOHTYPbl W [MYBWHBI PaCcNpPOCTPaHEHUS TanuKoB, XapakTep W3MeHeHUs
hr3n4EeCKMUX CBOWCTB NOPOA MpW OTTamBaHUW, rMyBGUHY Crosi CE30HHOTO OTTanBaHUs!
1 NpOMep3aHuns.

B pesynbrate WHXEHEPHO-TEONOrMYECKUX UCCNedoBaHUA  OOMKHbI  BbiTb
nonyyeHbl Matepuarnbl No NMPOrHO3HOM OLEHKE YCTOMYMBOCTM NOPOA B NOA3EMHbIX
ropHbIX BblpaboTtkax, bopTax kapbepa v pacyeTy OCHOBHbIX MapaMeTpoB Kapbepa.

Mpy HanuyMn B panoHe MEeCTOPOXAEHUSI AEWCTBYIOLMX LUAXT UMW Kapbepos,
PacnonoXeHHbIX B aHaNorM4HbIX rMaporeosiorMyecknx 1 MHXeHepHO-reonormyecknx
YCNOBUSIX, 411 XapaKTEPUCTUKN pa3BeablBaeMOl nnoLlaau cregyet Ucnonb3oBaTb
OaHHble O CTeneHn OBBOAHEHHOCTU W UHXEHEPHO-reonorMyecknx YCNoBUSX 3TUX
LLIAXT U KapbepoB.

PaspaboTka MecTopoXAeHWUIn HUKENEBLIX U kOBanbTOBLIX Py MPOU3BOAUTCS
OTKPbITBIM, NMOA3EMHBIM U KOMBUHMPOBaHHbIM crnocobamu. MNpu KOMBUHMPOBaHHOM
cnocobe rpaHuLy oTpaboTKM OTKPbITHIM CMOCOGOM YyCTaHaBnMBAKOT NPU NOMOLLM
npeaensHoro  KoadpcpuumeHTa BCKpbIWM UcXodst M3 paBeHcTBa cebecToMmocTyn
[0o06bl4M MONEe3HOro MCKonaemoro ogHUM M ApyrMm cnocobom. Bbibop cnocoba
3aBUCUT OT TOPHO-TEONOMMYECKUX YCMOBWUI 3amneraHvsi pyaHblX Tef, MPUHSATBIX
FOPHOTEXHUYECKNX MoKasaTenen, cxem Aobbluu pyabl v obocHoBbiBaeTcs B TOO
KOHANUMIA. MeCcTopoXAeHNA CUNMKATHBIX HUKENEeBbIX pyAd OTpabaTbiBaloTCs TOMbKO
OTKPbITBIM CNOCO6oM.

52. [Ona wMecTopoXOeHui, raoe ycTaHoBreHa npupodHasi rasoHOCHOCTb
OTINOXEHWUIN (METaH, CEPOBOAOPOL M AP.) AOMKHbI BbiTb U3yYeHbI 3aKOHOMEPHOCTMU
N3MEHEHWS COAEPXKaHWs 1 cocTaBa rasos Mo nnowaam v ¢ rny6uHo.

53. CrnepyeT onpegenuTb BNuslOLME Ha 340POBbE YernoBeka akTopbl
(MHEBMOKOHMO300MaCHOCTb,  MOBbILEHHAs  PagMOaKTUBHOCTb, FeoTepMUYeckue
ycrnoBusi U ap.).

54. Mo parioHam HOBbIX MECTOPOXAEHUA HeobXOAUMO WMEeTb [AaHHble O
HanM4MM MECTHbIX CTPOWUTENbHBIX MaTepuanoB, O BO3MOXHOCTWM WCMOMNb30BaHUSA
BCKPbILUHbIX WX BMELLAIOLIMX NOPOA U3y4aemMoro MeCTOpPOXAEHUS B KayecTBe
CTPOUTESBHBIX MaTepuarnos, ykasaTb MECTOMOSIOKEHWE Mrowanen ¢ OTCYyTCTBMEM
3anexen nomnesHblX WCKOMaemblX, r4e MOryT ObiTb pasmelleHbl OObeKTbl
NPON3BOACTBEHHOIO U XUMULLHO-TPaXX/AaHCKOro HasHayeHWs, oTBanbl NyCTbiX NOPoA.

55. JKonornyeckuMmn UccrnenoBaHSMIN AOMKHbI BbiTb: yCTaHOBMEHBI (POHOBbIE
napameTpbl COCTOSIHWS OKpyXalolwen cpefbl (YypoBeHb paguauuu, KavecTBo
NMOBEPXHOCTHLIX W TMOA3EMHbIX BOA4 W BO34yXa, XapakTepucTMKa MNOYBEHHOTO
NOKPOBA, PacTUTENBHOIO M XWBOTHOTO MMPa U T. A.); ONpeAeneHsl npegnonaraemble
BUAbl XMMUYECKOTO U (PU3NYECKOro BO3AENCTBUS HamMevyaemoro K CTPOUTENbCTBY
o6bekTa Ha OKpyXalllyl NpuUpodHylo cpedy (3anbifieHue  npuneratwLmx
TEPPUTOPUIA, 3arpsi3HEHNE MOBEPXHOCTHBIX U MOA3EMHbIX BOA, MOYB PYAHWUYHBIMW
BOJaMWU W NPOMCTOKamu, Bo3dyxa BbiOpocamu B atmocdepy U T. A.), 06bembl
M3bATUA AN HYX[ NPOU3BOACTBA NPUPOAHBLIX PECYPCOB (NMECHBIX MaccuBoB, BOAbI
Ha TexXHUYecKue HyXapbl, 3emMenb ANA pasMeLLeHNs OCHOBHBIX U BCMOMOraTenbHbIX
NPOW3BOACTB, OTBASIOB BCKPLILIHbIX Y BMELLAILLMX FOPHbLIX NOPOZ, HEKOHANLMOHHBLIX
pya M T. A.); OUEHEeHbl XapakTep, WHTEHCUMBHOCTb, CTEMeHb W OnacHOCTb
BO3ENCTBUSA, NPOAOIMKATENBHOCTL U AWHaMuKa (YyHKUMOHMPOBAHUA WCTOYHWUKOB
3arpsi3HEHVs U rpaHuLLbl 30H UX BIUSHUS.

Cneunduka TEXHOreHHbIX UCTOYHUKOB BO3AENCTBUSA Ha OKPYXXatoLLyto cpeay Ha
MECTOPOXAEHUAX HUKENEBbIX W KkobansTOBbIX pyA OMpeaensieTcs cnocobom
pa3paboTky (NoA3eMHbIM UMK OTKPbITbIM), MPUMEHEHWEM noTaumMu B KavecTse
Beaywero metoga oboralleHWs M HEeBO3MOXHOCTbIO MOSIHOTO YNaBnuMBaHWS Npu
MeTannypruv (rMapomeTannyprum, aBTOKIaBHOM BhbILLENaYnBaHNUN) 3arpsi3HOLLIX
aTMocdepy 1 BoAbl OTAENbHbIX 311EMEHTOB (OCOGEHHO C CEPHUCTBIMU raszamu).

[ns pelleHWs BONPOCOB, CBSI3aHHbIX C peKynbTMBaUMen 3emenb, crnegyet
onpegenvTb MOLLHOCTb MOYBEHHOMO MOKPOBa U MPOWU3BECTU arpoxMmmyeckune
NCCNefoBaHNs PbIXIbIX OTIIOKEHWUIA, @ TakkKe BbISICHUTL CTeneHb TOKCUYHOCTU Nopoa
BCKPbILUM U BO3MOXHOCTb 06pa3oBaHusl Ha HUX PacTUTENbHOrO MNOKPOBa.

JomxHbl 6bITe AaHbl pekoMeHAaummn no pa3paboTke MeponpuaTuii No oxpaHe
Hedp, NPedoTBPALLEHUIO 3arpsasHEeHUs OKpYXKaloLlel cpedbl W pekynsTuBaumm
3emersb.

[omkHa 6blTb onpefeneHa TEXHOMOMMs XpaHeHUs XBOCTOB MNPOM3BOACTBA C
yYeTOM WX BO3OEWCTBUS Ha OKpyXalllylo cpedy, W3y4eHa BO3MOXHOCTb
ncnonb3oBaHns 060pPOTHBLIX BOA, OLEHEHbl HanpaBreHUst UCMONb30BaHUSI OTXOA0B
NpPeAnoXeHHON cxembl oboraweHns pyd, [AaHbl pPekoMeHAauunm Mo OYUCTKe
NPOMCTOKOB 1 06beMy NOTPeBNeHnst TEXHUYECKOW BoabI.

56. MNpr 0cob0 CNOXHbIX TMOPOreorIorMYECcKNX U FOPHOTEXHUYECKMX YCMOBUSX
pa3paboTku, TpebyloLwmx NOCTaHOBKW cneumarnbHbix paboT, HanpasneHve, obbemsl,
CPOKM W MNOPSAOK MPOBEAEHUs] UCCReaoBaHMiA COrNacoBbIBAKOTCS C MPOEKTHbIMU
opraHv3aumamu.

57. [pyrve nonesHble WucKkonaemble, obpasylowime BO BMeELLAOWMX WU
NnepeKpbIBaloLLMX NOopoAax CaMOCTOATEmMbHbIE 3anexu, OOMKHbI ObiTb M3yYeHbl B
cTeneHun, Mo3BonstLlen onpegeniTb MX MNPOMbILNEHHYIO LEHHOCTb M obnacTb
BO3MOXHOMO  WUCMOMb30BaHWsS B COOTBETCTBMM C  «PekomeHgaumsimu  no
KOMMIMEKCHOMY  M3YYeHUI0 MECTOPOXAEHUA W MOACYETY 3anacoB  MOMYTHbIX
none3HbIX UCKoNaeMblX U KOMNOHEHTOBY, yteepxaeHHbIMi MMP Poccum B ycTaHOBMEHHOM Nopsiake.

VI. Iloacyer 3anacos



58. Tlogcyer un KBanudukauua no CTeneHu pas3BegaHHOCTW 3anacoB
MECTOPOXAEHUN HUKENeBbIX U KOBGansToBbIX Pyd NPOW3BOAWUTCA B COOTBETCTBUW C
TpeboBaHusaMu «Knaccudmkaumm 3anacoB MECTOPOXAEHMWIA U NPOrHO3HbIX PECYPCOB
TBEpAbIX MONE3HbIX UCKOMaeMbIX», yTBepxaeHHon npukasom MIMP Poccun ot 11
nekabps 2006 r. Ne 278.

59. 3anacbl noacuUMTLIBAOTCS MO nodcyeTHbIM 6riokam, KOnmMYecTBO pyAbl B
KOTOpbIX HE [OMKHO MpeBbllaTh, Kak MpaBuio, FOAOBYHO MPOW3BOAUTENBHOCTb
6yayLLEero ropHoro NPeanpuaTUsi. Y4acTku pyaHblX Ten, BbIAENSEMbIE B NOACYETHbIE
6roKM, AOMKHbI XapakTepn3oBaTbCs:

OOMHaKOBOM CTEMEeHbI0 PasBedaHHOCTM U U3YYEHHOCTU MNapameTpos,
onpeaensioLLMX KONM4ecTBO U Ka4ecTBO PyA,;

OHOPOJHOCTBIO  FEe0MOrMYecKoro CTPOEHWS, NPUMEPHO OAMHAKOBOW Wnn
6rIM3KOIN CTEMNEHbIO N3MEHYMBOCTU MOLLHOCTM, BHYTPEHHEMO CTPOEHUS pyaHbIX Ter,
BELLECTBEHHOrO COCTaBa, OCHOBHbIX MOKa3aTenen KavyectBa W TEXHONMOTMYECKUX
CBOWCTB pyabl;

BbIAEPXAHHOCTbIO  YCMOBWUI  3aneraHusi  pyaHbIX —Tern, OnpeaeneHHow
NPUYPOYEHHOCTbIO Broka K eaMHOMY CTPYKTYPHOMY 3neMeHTY (Kpbiny, 3amMKOBOM
4YacTM  CKNagku,  TEKTOHMYeckoMmy  Oroky,  orpaHuyYeHHOMY  paspbiBHbIMMU
HapyLLueHnaMu);

OBLLIHOCTBI0 FOPHOTEXHUYECKUX YCNOBUIA pa3paboTku.

Mo napeHuto pyaHbIX TEN noAcyeTHble GNokU criedyeT pasfaensiTe ropu3oHTamu
rOPHbIX paboT MMM CKBAXWH C Y4ETOM HaMeyaeMow nocrneaoBaTeNnlbHOCT oTpaboTkm
3anacos.

Mpn HEBO3MOXHOCTM TeOMETpU3aLUMM U OKOHTYPUBAHWS PYOHbIX Ten wunm
NPOMBILLINEHHbIX (TEXHONOrMYECKX) TUMOB M COPTOB Py KOMUMYECTBO U KavyecTBO
6anaHcoBbIX 1 3a6anaHCcoBbIX 3aNacoB ¥ NPOMbILLMEHHbIX TUMOB Py B NOACHETHOM
6roke onpenensTCa CTaTUCTUYECKN.

60. Tlpy noacyeTe 3anacoB  [AOMXKHbI  Y4MTbIBATLCH — CRepytoline
[ONOMHUTENbHbIE YCIIOBUSI, OTPaXatoLime cneumduky MECTOPOXAEHUIA HUKENEBBIX W
KOGanbTOBbIX PYA.

3anacbl kateropum A npu  pasBedke MNOACYUTHLIBAOTCS  TOMbKO Ha
mMecTopoxaeHusix 1-i rpynnbl B Onokax, OKOHTYPEHHbIX CO BCEeX CTOPOH
pa3BefoYHbIMU BbipaboTkamu, 6e3 akcTpanonaumm.

Ha  paspabatbiBaemblx  MECTOPOXOEHUSIX  3anackl kateropum A
NoACYMTBLIBAIOTCA MO AAHHbIM  KCMNyaTauMOHHOW  pasBedkM U TOpPHO-
noAroToBUTENbHbIX BblpaboTok. K HMM OTHOCATCA 3anacbl NOArOTOBMEHHbLIX WK
roToBbIX K BbleMKe OnoKoB, OTBevarwlMe Mo CTeneHn U3y4YeHHOCTU TpebGoBaHMsIM
Knaccudbmkauum k aTor kateropum.

3anacbl kateropum B npu pasBegke NOACYUTBLIBAKOTCS TOMbKO Ha
MecTopoxgeHuax 1-m u 2-n rpynn. K HAM OTHOCATCS 3anachbl, BblAereHHble Ha
yyacTkax Aetanusaumuv unu B npefenax Apyrx 4vacteit pydHbIX Tern, cTeneHb
pa3BedaHHOCTU KOTOpbIX COOTBETCTBYeT TpeboBaHusim Knaccudukauum k 3aTon
KaTeropum.

KoHTyp 3anacoB kateropuu B pomkeH OblTb npoBedeH NO pa3BefoYHbIM
BblpaboTkaM, a OCHOBHbIE TOPHO-TEONOrMYECcKMe XapakTePUCTUKU PyOHbIX Ten u
Ka4yecTBO pyA B nMpepenax 3TOro KOHTypa onpefeneHbl No AocTaTodHOMY o6bemy
npeacTaBUTENbHbBIX AaHHbIX.

Ha paspabaTbiBaeMbIx MEeCTOPOXAEHUAX 3anacsbl Kareropum B
NoACYMTBLIBAIOTCA MO AAHHLIM  3KCMNyaTaUMOHHOW  pasBeAkn U TOPHO-
noAroToBUTENbHbIX BbIpaboTok. K HUM OTHOCATCA 3anackl, OTBEYatoLLme No CTeneHn
n3yyeHHocTn TpeboBaHusiM Knaccudmkauum K 3Ton kateropuu.

K kaTeropun C, OTHOCATCS 3anackl Ha y4acTkax MeCTOPOXAEHWIA, B Npeaenax
KOTOpbIX BblAepXaHa NpUHATas AN 3TOW KaTeropum CeTb CKBAXWH W TOPHbIX
BbIpabOTOK, @ AOCTOBEPHOCTb MOMYYEHHOW NMpW 3TOM MHOpMaLuW NoaTeepxaeHa
Ha HOBbIX MECTOPOXAEHUAX — pesynbTatamu, MOMyYeHHbIMU Ha  yyacTkax
Aetanusauuu, a Ha paspabaTbiBaeMbIX MECTOPOXAEHUSX — AaHHbIMM 3KCMyaTaumu.

KoHTypbl 3anacoB kateropuum C; onpefensoTcsi, Kak npasBwuno, no
pa3BedoYHbIM BbipaboTkaMm, a Ans Havbonee BblAepX)XaHHbIX U KPYMHbIX PYAHBIX TN
— reonormyeckn OBOCHOBaAHHOM OrpaHUYEHHON 3KCTpanonsuuen, yduTbiBatoLLen
N3MeHeHVe MOPOCTPYKTYPHLIX OCOGEHHOCTEN, MOLLHOCTEN PYAHbIX TeN U kKavyecTsa
pya.

3anacbl kateropum C, noAcyMTLIBAOTCA NyTeM  3KCTpanonAuum  no
NPOCTUPaHMIO W MafeHulo OT KOHTypa pasBefaHHbIX 3anacoB 6onee BbICOKUX
KaTeropuii Ha OCHoBe reoU3n4ecknx paboT, reonoro-CTPYKTYPHbIX MNOCTPOEHWIA U
€VHWYHBIX PYOHbIX NepecevyeHuid, noaTBepXKAaloWMX 3Ty 3IKCTpanonsuuio; no
CaMOCTOSITENbHLIM ~ PYAHbIM ~ TenaM — WCXOAA W3 COBOKYMHOCTWM  PyAHbIX
nepecevyeHni, YCTaHOBMNEHHBIX B OBHaXEHUAX, FOPHbIX BbIPAGOTKaX U CKBaXUHAX, C
Y4YETOM AaHHbIX reodn3nNyecknx, reoXMMUYECKUX UCCreaoBaHUn U reonormyecknx
NOCTPOEHUIA.

Mpy onpegeneHuy KOHTYpOB nogcyeta 3anacoB kateropum C, cneayet
YYMTbIBaTb YCNOBUS 3aneraHusi pyaHbIX TeNn U YCTaHOBIIEHHbIE HA MECTOPOXAEHUM
3aKOHOMEPHOCTU M3MEHEHWS MX pasmepoB, POPMbI U MOLLHOCTU, COCTaBa pya W
coaepxaHuin Hukens u kobanera.

61. 3anacbl NoacyMTLIBAlOTCA pasdenbHO MO KaTeropusiM pasBefaHHoCTH,
cnocobam 0oTpaboTku (kapbepamu, LITOSMbHEBLIMU FOPU3OHTaMW, LUAXTamu),
NPOMBILLNEHHBIM (TEXHONOMMYECKUM) TUNam M copTaM pya U MX 3KOHOMUYECKOMY
3HayeHuto (6anaHcoBble, 3abanaHcoBbIe).

Mpn pasgeneHMn 3anacos MOME3HbIX UCKOMNAeMbIX NO KaTeropusMm B KayecTse
[ONOMHUTENBHOTO  KNaccuUKaLMOHHOMO  MokasaTens MOryT — MCMomnb30BaThbCs
KONMYECTBEHHbIE W  BEPOSATHOCTHblE OLEHKW TOYHOCTM U [OCTOBEPHOCTM
onpeaeneHnst OCHOBHbLIX NOACHETHbIX NapameTpoB.

COOTHOLLUEHME PasfMYHbIX MPOMBILUSIEHHBIX TWUMOB W COPTOB pyd, nNpu
HEBO3MOXHOCTW UX OKOHTYPUBAHUS, ONpeaensieTca CTaTUCTUYEeCKU.

3abanaHcoBble (NOTEHLUMANbLHO-3KOHOMUYECKME) 3anackl NOACHUTLIBAKOTCS U
yuMTbIBalOTCA B TOM criydae, ecnv B TOO KOHAMUMIA [oKasaHa BO3MOXHOCTb MX



COXPaHHOCTM B Hefdpax Ans NOCReayowero U3BMneYeHus unm uenecoobpasHocTb
NOMYTHOrO M3BMEYEHWUs!, CKNaAMpOBaHUS W COXpaHeHWUs ANS UCMONb30BaHWs B
6yaywem. MNMpu nogcyeTe 3abanaHCoOBLIX 3anacoB NPOW3BOANUTCA UX NoapasaeneHne
B 3aBWCUMOCTU OT MPUYUH OTHECEHWS! 3anacoB K 3abanaHCcoBbIM (3KOHOMMUYECKHX,
TEXHOMNOTNYECKUNX, rMOPOreonormMiyecknx, rOpHOTEXHUYECKMX, KONOTUYECKUX 1 Ap.).

3anacbl pyabl nopcuuTbiBatoTcs 6e3  yyeta BRaxHocTu (cyxas pyga) ¢
yKa3aHvWeM BraxHOCTU Cblpov pyabl. [ins BnaroemMkux, MopucTbIX pya Npovu3BoguTcs
TakKke NoACHeT 3anacos CbIPon pyAbl.

62. Mpu nopcyeTe 3anacoB TPaAAWLMOHHLIMU MeTodaMu  (reorlorm4eckux
6rnokoB, pa3pesoB W Ap.) AOMKHbI ObiTh BbisSIBNEHblI NPobbl ¢ aHOMarbHO BbICOKUM
COAEepPXXaHNeM  OCHOBHbIX  MOME3HbIX  KOMMOHEHTOB  (yparaHHble  npobbl),
npoaHanuaMpoBaHo U Npu HeoBXoAMMOCTU OrPaHUYEHO MX BRUSIHUE Ha BEMUYUHY
CcpeaHero coAepXxaHus no pasBefoYHbIM CeYeHWsM M NOACHETHbIM Bnokam. Yactn
pyOHbIX TEM C BbICOKUM COAEPXaHWEM WU YBEMUYEHHON MOLLHOCTBIO wmn ywacTku ¢
BLICOKMM Ko3dhdpuumeHTOoM pygoHocHocT CIEAYET BblAENATb B CAMOCTOATESNbHbIE NOACHYETHbIE
6rnokun 1 bonee AetanbHO pa3BeablBaTh.

Ha paspabaTtbiBaeMbix MECTOPOXAEHUSAX AN ONpeAeneHust YpoBHS yparaHHbIX
3HaYeHWN W METOAMKM WX 3aMeHbl CreayeT  UCMomnb3oBaTb  pesynbraThbl
COMOCTaBMNEHUA [aHHbIX pa3Beaku M Kcnnyataumu (B TOM 4Yucrie 0COBEHHOCTM
M3MeHeHus1 pacnpegeneHust npob no knaccam cogep)XaHuii OCHOBHOMO MONE3HOro
KOMMOHEHTa MO AaHHbIM CryLLEeHUs pa3BEA0OYHON CETH).

63. Ha paspabaTtbiBaeMblX MECTOPOXAEHUSIX BCKPbITblE, MOATOTOBMEHHbIE U
roToBble K BbIEMKE, @ TakKe HaxoAsLMecs B OXpaHHbIX Liefikax ropHO-KanutanbHbIX
N FOPHO-NOArOTOBUTENbHBLIX BbIPABOTOK 3anackl pyA NOACYUTLIBAIOTCA OTAEMbHO C
nogpasfeneHnem no KaTeropusiM B COOTBETCTBUM CO CTEMEHBIO UX U3YYEHHOCTU.

64. 3anacbl pya, 3aKnioveHHble B OXPaHHbIX Lienvkax KpynHbIX BOAOEMOB U
BOJIOTOKOB, HaceneHHbIX NYHKTOB, KanuTanbHbIX COOPYXKEHMWiA "
CenbCKOXO03ANCTBEHHbIX 0OBEKTOB, 3aN0BEAHUKOB, NaMSTHUKOB NPUPOAb!, UCTOPUX 1
KynbTypbl, OTHOCATCA K 6GanaHcoBbIM WnW 3abanaHcoBbIM B COOTBETCTBUM C
YTBEPXKAEHHBIMU KOHANLMSMU.

65. Ha paspabaTbiBaeMblx MECTOPOXAEHUSIX ANs KOHTPONs 3a MOMHOTOMN
0TPaboTKN paHee YTBEPXKAEHHbIX 3anacoB 1 060CHOBaHUSI 4OCTOBEPHOCTM 3anacos,
BbISIBMIEHHbIX NPW  3KCMnyaTauuu, HeobGXoOAMMO MPOU3BOAUTL COMOCTaBrEHWE
AaHHbIX pa3BeaKn 1 aKcnnyaTaumm nNo 3anacam, yCrnoBuaM 3aneraHus, Mmopdosnoruu,
MOLLHOCTW, BHYTPEHHEMY CTPOEHUIO PYAHbIX Ten, KO3(pULMEHTY PYOOHOCHOCTMH,
cofepXaHWIo Momne3HblX KOMMOHEHTOB B COOTBETCTBMM C  «MeTtoanyeckumm
pekoMeHJauMsMu  NO  COMOCTaBMEHWUIO  JaHHbIX  pa3Begkn U pa3paboTku
MeCTOpO)K,EleHI/IVI TBepAblX MOJfie3HbIX WCKONaeMbIX», yteepxaeHHsimn MMP  Poccun B
yCTaHOBIIEHHOM MopsiaKe. .

B matepuanax conoctaBneHus AOMKHbl OblTb MPUBEAEHbI KOHTYPbl paHee
YTBEPXKAEHHBIX OpraHaMu roC3KCNepTuU3bl U MoralleHHbIX 3anacoB (B TOM 4ucne
[00bITbIX N OCTaBLUMXCA B LiENMKax), CINCaHHbIX Kak HeNOATBEPAMBLUUXCS, KOHTYPbI
nnowaaen npupalimBaemMbIX 3anacoB, a TakkKe CBEAEHUsI O 3anacax, YMCISILLMUXCS
Ha rocygapcTBeHHoMm OGanaHce (B TOM uucrie — 06 ocTaTke 3amnacoB, paHee
YTBEPXKAEHHBIX YNONHOMOYEHHBIM 3KCNEPTHLIM OpPraHoMm); NpeacTaBneHbl Tabnuubl
[OBWXEHUS 3anacoB (Mo KaTeropusiM, pyaHbIM Ternam Y MECTOPOXAEHMWIO B LIENOM) 1
6anaHc pyabl C XapakTepUCTUKON ee KayecTBa B KOHType MnoralleHHbIX 3anacos,
OTPaXalLMN U3MEHEHNE YTBEPXOEHHbBIX YNONHOMOYEHHBIM 3KCMNEPTHLIM OpraHoM
3anacoB npu [Aopassedke, Notepu npu Jobblde M TPaHCMOPTUPOBKE, BbIXOA
TOBapHOW NPoAyKUMM 1 NoTepun nNpu nepepabotke pyd. Pesynsratbl conoctaBneHns
COMPOBOXAAKTCS rpadvKon, WUNMIOCTPUPYIOLLEA W3MEHEHWE NPEACTaBleHUn O
FOPHO-reonorM4ecknX yCnoBUaX MECTOPOXKAESHUS.

Ecnu paHHble pa3seku B LEMOM NOATBEPXKAAKTCS AaHHbIMK pa3paboTkn unm
MMeIoLLMECS He3HAUUTENbHbIE PACXOXAEHNS HE BINUSIOT HA TEXHWUKO-IKOHOMUYECKME
nokasatenu ropHogobbiBaloLWero npeanpusaTUsA, AnS  COMNOCTaBMeHUs  AaHHbIX
passegkn U pa3pabotkm MoryT ObiTb UCMOMb30BaHbl pe3ynbTaTbl  reonoro-
MapKLlenaepcKoro yyeta.

Mo MecTOpOXOEHWIO, Ha KOTOPOM MO MHEHWI0  Hegpornonb3oBaTens
yTBEPXKAEHHbIE YNONMHOMOYEHHbBIM 3KCMEPTHLIM OpPraHoM 3anachl UMW KavyecTBO pyn
He noaTeBepaunucb Npu paspaboTke WM HEOOXOAMMO BBeAEHWE MONPaBOYHbIX
KO3(h(pULMEHTOB B paHee yTBEPXKAEHHbIE NapamMeTpbl UK 3anackl, 06s3aTenbHbIM
ABNSETCA  BbIMOMHEHWEe  CrneumanbHOro  MOAcYeTa  3amacoB N0 AaHHbIM
3KCMNyaTauMoHHON pa3Bedku U OLeHKa JOCTOBEPHOCTU Pe3ynsTaToB, MOMyYeHHbIX
npu nNpoeeaeHun 3Tux padort.

Mpw aHanuse pe3ynsTaToB CONOCTaBIEHNS HEOOXOAMMO YCTaHOBUTL BENUYMHDI
M3MEHEHWUI MpW  3KCNIyaTauMOHHON pasBedke WM paspaboTke yTBEPXOAEHHbIX
YNONMHOMOYEHHbBIM 3KCMEPTHBIM OPraHoM MOACHETHBIX MapamMeTpoB (nnolwiagen
nogcyeTa, MOLWHOCTEN PYAHbIX Ten, Ko3MULMEHTOB PYAOHOCHOCTW, COAEPXaHWN
None3HbIX KOMMOHEHTOB, OGbEMHBIX Macc 1 T. [.), 3anacoB 1 Ka4ecTBa pya, a Takke
BbISICHUTb MPUYUHBI ATUX U3MEHEHWIA.

66. B nocnegHve rogbl npy noacyeTe 3anacoB PyAHbIX MECTOPOXAEHWN
HaxoauT NPUMEHEHUME METOf, reoCTaTUCTUYECKOr0 MOAENMPOBaHMS, NMO3BOMSAOLWMNA
nmcnonb3oBaTb Npoueaypy KpalrmHra Ans  MCCNefoBaHWs  3aKOHOMepHOCTewn
NPOCTPaAHCTBEHHOTO  pacnpeerieHusl UsyvyaemblX MNPU3HaKoB  (KOHLEHTpauui
NOMe3HOro  KOMMOHEHTa, MOLWHOCTEN PyAHbIX MepeceyeHuin, CoaepXKaHun,
METPONPOLIEHTOB) U WX OLEHWBAHWA, C YCTAHOBMEHWEM aMnAuTyAbl BO3MOXHbIX
OLMBOK.

OPeKTUBHOCTE  MPUMEHEHUSI  KpaWrMHra B 3HAYUTENbHOW  CTEMEHU
obycnoeneHa KOnNMYeCcTBOM M KayeCTBOM WCXOAHOW pa3BenoqHON MHGopMaLmu,
MeTOOMNOrMen aHanvM3a MepBUYHbIX [OaHHbIX WM MOAENUPOBaHWS, OTBevaloLen
MHAMBMAOYANbHLIM  FEONOrMYECKUM OCOBEHHOCTAM  CTPOEHMSt  pa3BeblBaeMoro
MECTOPOXAEHUS (3aKOHaM pacrnpedernieHns MNOACYETHbIX MapamMeTpoB, XapakTepy
TPeHAa W aHW30TPOMNWWU, BMUSIHWIO CTPYKTYPHBIX TpaHwuL, CTPYKType W KayecTBy
3KCMEPUMEHTasbHbIX Bapuorpamm, napameTpaM MOWMCKOBOrO annuncouga u ap.).
Mpwv ncnonb3oBaHuK NpoLeaypbl KpanurMHra KONMMYeCTBO M MIOTHOCTb pa3BegoyHbIX
nepecevyeHnin [OMKHO ObiTb [AOCTaTOMHBIM - ANs  OBOCHOBaHMS  ONTUMANbHbLIX



MHTEPNONAUMOHHBLIX opMyn (AN OBYMEPHOTO MOLENUPOBaHUS — He MeHee
HECKOMbKMX AECSATKOB pa3BefdoYHbIX MepeceyeHuid, Ans TPEXMEPHOro — He MeHee
nepBbIX COTeH npob). M3ydeHne CBOWCTB MPOCTPAHCTBEHHbLIX MEePEMEHHbIX
peKkoMeHayeTCa NPoOM3BOAMTL Ha ydacTKax AeTanusaumm.

BbluncneHvne BapmorpamMmm NpousBOAUTCS HA OCHOBE AaHHbIX onpoboBaHus no
CKBO3HbIM PYAHbIM MEpPeceYeHnssIM UM COCTaBHbIM npobam, AnvHa KOTOpbIX
cornacyeTcs ¢ yCTynom kapbepa, 1 No nHTepsanam onpobosaHus.

Mpn noctpoeHun GOYHOW reocTaTUCTUHECKON MoZenn MeCTOPOXAEHMUS
MaKkcumanbHO BO3MOXHbIV pasmep 3remMeHTapHoro Grnoka BbiGupaeTcst ucxoas w3
nnaHupyemMomn TexHomorum [obbluM, a MUHMManbHbIA OnpeaenseTcs NoTHOCTbLI0
CO3[aHHOW Ha MecTOpOXAEHUW pa3BefoYHON ceTu HabnaeHui (He pekomeHayeTcs
NpUHUMaTL pasMep CTOPOH dnemMeHTapHoro 6rioka MeHee '/, cpedHen MoTHOCTM
ceTn).

PesynbraThl nogcyeta 3anacoe MoryT ObiTb NpeAcTaBneHbl B ABYX BUAaAxX: npu
pacyeTe Mo CeTke OAMHAKOBBIX PaBHOOPUMEHTUPOBAHHBLIX ONOKOB COCTaBNSOTCH
Tabnmubl NOACYETHLIX NapaMeTPoB MO BCEM AMEeMeHTapHbIM 6riokaM COBMECTHO CO
3HaYeHUAMU OWCNepCUN KpawruHra; nNpu  pacyeTe KpYnHbIMU  reonormyeckumm
6rokamv MHOMBUAYanNbHOW reoMeTpuUM Kaxablii Gnok AomkeH 6biTb NpuBS3aH B
NPOCTPaHCTBE Y UMETL CMNCOK NPOD, BXOAALLMX B 30HY BIUSHUS.

Bce maccuBbl UMPOBLIX AaHHBIX (AaHHblE onNpoboBaHWsA, KOOPAUHATLI NPo6
UKW pyAHbIX NepeceyeHuii, aHanUTUYecKne BbIPaKEHNS CTPYKTYPHbIX BapuorpamMm u
Ap.) AOMKHbI NpeacTaBnaTbca B dopmartax, AOCTYMHbIX ANs 3KCnepTusbl C
ucnonb3oBaHneM Haubonee pacnpoCTpaHEHHbIX MPOrPaMMHBLIX  KOMMMEKCOB
(Hanpumep, B Buae DBF-hainoB ¢ otgenbHblM ykasaHueM crnocoba koavMpoBaHust
nponyLieHHbIx 3HaveHuin unu B Buae ASCII-pannoB crtangapTtHoro copmata
GEOEAS). Mogenu cummeTpusytolimx npeobpasoBaHuii, TPEHAOB U Bapuorpamm,
npoyne napameTpbl NPEACTaBNATCA B aHaNMUTUYECKOM 1 onucaTensHOM Buae.

CunTtaercs, 4TO reoctaTucTuyeckuin crnocob mnopacyeTa 3anacoB Aaer
Hauny4lyl0 BO3MOXHOCTb YCTaHOBIEHWUS CPEAHUX COAEepXKaHuii nonesHoro
KOMMOHeHTa B 6nokax, pyAHbIX Tenax W Mo MeCcTOpOXAeHWio B Lenom 6e3
cneumarnbHbIX MPUEMOB MO YMEHBLUEHUIO BIMSHWS yparaHHblX npob, nossonsier
CHU3WTb OWNBKM OKOHTYPUBAHWUSI PYyAHbIX TEM C BECbMA CIIOXHOW Mopdoriornen u
BHYTPEHHUM  CTPOEHWEM U ONTUMWU3UPOBATb  TEXHOMOMMIO  OTPaGOTKU
MecTopoxaeHusi. Bmecte ¢ Tem, reoctatmMcTuyeckue MeToapl noacyeta 3anacos
OOMKHbI  OblTb  KOHTPOMMPYEMbIMA B CBOEM MNPUMEHEHUM W NOAYMHEHbI
OCOBGEHHOCTSIM  FEOSIOTMYECKOTO  CTPOEHUsI  MEecTopoXaeHusi.  Pesynbratbl
reocTaTUCTUYECKOTO  MOAENVPOBaHUA U OLEHUBAHWSA  [OMKHbl  NPOBEPATLCS
(cpaBHMBaTLCA) C pesynsTatamMu TPaAWUMOHHLIX METOAOB MOACYETa 3anacoB Ha
npeacTaBUTENbHbBIX yYacTKax.

67. TMpu KOMMbIOTEPHOM MOACYETE 3anacoB [JofkHa ObiTb obecnevyeHa
BO3MOXHOCTb  MPOCMOTpA, TMNPOBEPKM U  KOPPEKTUPOBKA  UCXOAHbLIX  AaHHbIX
(koopauHaTbl  pasBefoYHbIX BbIPABOTOK, [AaHHble  WHKIIMHOMETPWUM, OTMETKM
KOHTAKTOB, pesynbratbl OnNpoboBaHWs W Ap.), Pe3ynsTatoB  NPOMEXYTOYHbIX
pacyeToB U MOCTPOEHWI (KaTamor pyAaHbIX MNepeceveHuin, BbIAENEHHbIX B
COOTBETCTBUM C KOHOMLUMSAMM; reoniornyeckne paspesbl UM NnaHbl C KOHTypamu
NPOMBILLNEHHOMO OPYAEHEHWS!; NPOEKUUW PYAHbIX TEN Ha FOPU3OHTasIbHY Wnn
BEpTMKanbHYI NNOCKOCTb; KaTanor NoAcYETHbIX NapameTpoB no 6rokam, ycTynam,
pa3pe3aMm) 1 CBOAHbLIX pe3ynsTaToB nodcyeTa 3anacos. BbixogHas AOKyMeHTauus u
MalnHHas rpaduka OOMKHbI OTBeYaTb CyLecTBYOWMM TpeboBaHWUsSM K 3TUM
[OKyYMeHTaMm Mo cocTaBy, CTPYKType, hopme v ap.

68. lMoacyeT 3anacoB MOMYTHLIX MOME3HbLIX WCKOMaeMblX W KOMMOHEHTOB
NpoM3BOAMTCS B KaxJOM MOACYETHOM Broke B COOTBETCTBUM C «PekomeHaaumsmu
Nno KOMMMEKCHOMY MW3Y4YeHUI0 MECTOPOXAEHUA W MOACYETY 3amnacoB MOMyTHbIX
nones3HbIX UCKoNnaemMblX U KOMNOHEHTOBY, yteepxaeHHbIMi MIP Poccum B ycTaHOBMEHHOM Nopsiake.

69. Tlogcyetr 3anacoB odopmnserca B cooTBeTcTBUM C «MeTtoamdeckumm
pekomMeHJauMsMu no cocTaBy M npasunam OMOPMNEHUs NPeacTaBnseMblX Ha
rocy4apCTBEHHYI0 3KCNepTM3y maTepuanoB No NoacyeTy 3anacoB MeTannnyeckux u
HemMeTanmnmnyecknx norne3HbiX MUCKOMNAEMbIX», yrtsepxaeHHbiMu MIMP Poccuu B ycTaHOBMEHHOM
nopsgke.

VII. Crenenb H3y4eHHOCTH MeCTOPOK/IEHNUT (Y4aCTKOB
MeCcTOpOKAeHHIi)

Mo cTeneHn U3y4EHHOCTU MECTOpPOXAEHUS (M WX ydacTku) MoryT ObiTb
OTHECEHbI K rpynne OLUeHEHHbIX UNK pa3BedaHHbIX B COOTBETCTBUM C TpeboBaHMSIMU
pasgena 3 «Knaccudvkauum 3anacoB MeCTOPOXAEHUA W MPOrHO3HbIX PecypcoB
TBEpAbIX MONe3HbIX UCKOMaeMbIx», yTBepxaeHHon npukasom MIMP Poccun ot 11
nekabpsi 2006 r. Ne 278.

CTteneHb W3y4YEeHHOCTM [ANS  OLEHEHHbIX MECTOPOXAEHWA  onpegensier
LenecoobpasHoCcTb  NPOAOIKEHUst pa3BefodHbix pabor Ha obbekTe, AOns
pasBedaHHbIX — MOAFOTOBMEHHOCTb MECTOPOXAEHWUS  ANSt  MPOMbILLNEHHOTO
OCBOEHUS.

70. Ha oueHeHHbIX MECTOPOXAEHMUSIX wukenesbix u koGanktosbix pya AOSHKHA ObITb
onpegeneHa UX MPOMbIWUNIEHHAs LEHHOCTb WM LenecoobpasHOCTb NpoBefAeHUs
pa3BefoYHON cTagum paboT, BbisiBNeHbl o6uwme MaclwTabbl MeCTOPOXAEHMS,
BblAeneHbl Hanbonee nepcrneKkTUBHble yyacTku ans obocHoBaHus
nocrnegoBaTenbHOCTU pa3Beaku 1 nocreayoLlen oTpaboTku.

MapameTpbl kKOHAUUMIA ANs nogcyeTa 3anacoB AOMKHbI ObiTb YCTAHOBMEHbI Ha
OCHOBE TEXHUKO- 3KOHOMMWYECKOrO OBOCHOBaHWSI BPEMEHHbIX Pa3BefoYHbIX
KOHAULMIA, pa3pabaTbiBaeMblx Ha OCHOBE OTHETOB O pe3ynbTaTtax OLEeHOYHbIX paboT
ONsi HOBbIX OTKPbITbIX MECTOPOXAEHWUA, Kak B LENOM, Tak M Mo OTAeNbHbIM WX
yacTam, B ob6beme, AOCTAaTOMHOM ANSi NpeaBapUTeNibHON reorioro-3KOHOMUYECKON
OLEHKM MECTOPOXAEHMS.

3anacbl  OUEHEHHbIX ~ MECTOPOXAEHUA N0 CTEMEeHU  U3YYEHHOCTU
KBanudunUmMpyrTCs, rmaBHbIM 06pa3om, no kateropun C, 1, YacTuyHo, C.



CoobpaxeHnss o cnocobax u cuctemax pa3paboTkn MeCTOPOXAeHUs,
BO3MOXHbIX MacluTabax 406bl4M 06OCHOBBLIBAKOTCS YKPYNMHEHO HA OCHOBE MPOEKTOB-
aHanoroB; TEXHOMOrMYeckne Cxembl OboralleHMss C  Y4eTOM  KOMMIEKCHOro
MCMONb30BaHNS Chbipbsl, BO3MOXHbIA BbIXOA, WM KayecTBO TOBApHOW MNpoayKLmu
yCTaHaBNMBalOTCA Ha OCHOBE WCCneaoBaHuii nabopaTtopHbix Npob; kanuTanbHble
3aTpartbl Ha CTPOWUTENLCTBO PyAHWKA, CeBEecTOMMOCTb TOBapHOW MpOAyKUUM W
Opyrme aKOHOMUYEcKue nokasaTenu ONpeaenstTcs No YKPYNHEHHbIM pacyeTam Ha
6ase NpoekToB-aHasIoroB.

Bonpocbl  XO35IACTBEHHO-NUTLEBOMO  BOAOCHAGXKEHUs1  ropHOA0GbLIBAOLLMX
npeanpuaTUA NpU OLEHKE NPOMBILLMIEHHON 3HAa4YMMOCTN MECTOPOXAEHUA TBepAblX
NnonesHbIX MWCKoMaembIX MNpeaBapuTENbHO XapaKTepu3yroTCs, OCHOBbLIBAsACL Ha
CYLLIECTBYIOLLMX, Pa3BedblBaEMbIX U BEPOSITHBIX UCTOYHUKAX BOAOCHAGXKEHMS.

PaccmatpuBaetcs 1 oOueHMBaeTCH  BO3MOXHOE  BnunsHMe  oTpaboTku
MECTOPOXAEHUIA HA OKPYXXaIOLLYIO Cpeay.

[nsa getanbHOro M3yyeHust Mopdonorm opyaeHeHus, BeLEeCTBEHHOTO cocTaBa
pya v pa3paboTku TEXHOMOrMyeckux cxem oboraleHus n nepepaboTku pya Ha
OLIEHEHHbIX MECTOpPOXOEHMSX (y4acTkax) MOXET OCYLIEeCTBASATbCH  OMbITHO-
npomebilwrneHHas paspabotka (OlP). OlP npoBogutcs B pamkax npoekTa
pa3BedoyHOW cTagum paboTbl MO  PEeLIeHU0  FOCYAAapPCTBEHHON — 3KCNepTU3bl
maTepvanoB MoAcyeTa 3anacoB B TevyeHne He 6Gonee 3 netr Ha Haubonee
XapaKTepHbIX, NPeAcTaBUTENbHBIX ANA 6onblUen YacTu MEeCTOPOXAEHUS yyacTkax,
BKMIOYAIOLWMX TUMUYHBIE AN MecTopoxaeHus pyabl. Macwtab u cpoku OlP
OOMKHbI  ObITb  cormacoBaHHbl C  opraHamu  ®epepanbHon  cnyxbbl Mo
3KONMOrMYECKOMY, TEXHOMOrMYeckoMy W aTomHoMy Haasopy (PoctexHaasop).
Heobxogumoctb npoBegeHuss OlMP  pgomkHa 6biTb oOBGOCHOBaHa B KaXaoMm
KOHKPETHOM Crny4ae € onpefeneHnem ee Lenev n 3agau.

MpoBepgenne OIP  gukTyeTcss O0ObIMHO  HEOBXOAMMOCTbIO  BbISIBIIEHUS
0COBEHHOCTEN re0NnorM4eckoro CTPOEHNs PyAHbIX Ten (MI3MEHYMBOCTbL Mopdonornm
N BHYTPEHHEro CTPOEHWS), FOPHO-TEONOMMYECKUX W TFOPHOTEXHUYECKUX YCNOBUIA
oTpaboTku, TexHonornn Aobblum pya u ux oborawieHns (NpUpPoAHbIe pa3HOBUAHOCTY
N TEXHOMOrNYeckMe TWMbl pyd U MX B3aMMOOTHOLLeHMs). PelleHne 3Tux BOMpOCoB
BO3MOXHO TOSIbKO MpPW BCKPbITUM PYAHbIX TENl Ha CYLUECTBEHHYI [My6uHy 1
NPOTSHKEHHOCTb.

K OMNP Heobxoammo Takke npuberatb Npu BHEAPEHUM HOBbIX METOAO0B A00bLIUM
None3HbIX UCKONAaeMbIX, KaK, HanpuMep, CKBaXWHHas rmaponobblya paspbIXNeHHbIX
pya ¢ 6onblwmx 1 Manbix rmy6uH, a Takke nNpyu oTpaboTke HOBbIX HETPAAWLIMOHHBLIX
Tunos pya. Kpome Toro, OIMP uenecoobpasHa npyv OCBOEHUW KPYMHbLIX U TUraHTCKUX
MECTOPOXAEHUI, Ha KOTOPbIX, NPeXAe YeM MPUCTYNUTb K CTPOUTENBCTBY KPYMHbIX
abpuik, paspabotaHHas  TexHororuyeckas cxema UCMbITbIBAETCS "
COBEpLUEHCTBYETCA Ha HebonbLuMx oboratutenbHbIX abprkax.

71. Ha pa3sBegaHHbIX MECTOPOXAEHUSIX KA4yeCTBO WM KOMMYECTBO 3amnacoB, UX
TEXHOMNornmyeckme  CBOWCTBA,  MAPOreonorMyeckne,  ropHoOTEXHWYEeckne  u
3KOMNOrnmyeckne ycrnoBusi pas3paboTkM OOSKHbI OblTb M3y4YeHbl MO CKBaXWHaM W
rOpHbIM  BblpaboTkaM C MOMHOTOW, AOCTaTOMHOM ANns pa3paboTKn  TeXHWUKO-
3KOHOMMYECKOr0 06OCHOBAHWUA PELUEHUSI O MOPSIAKE U YCNOBUAX WX BOBIIEYEHUS B
NPOMBILLNIEHHOE OCBOEHWE, @ Takke O MNPOEKTUPOBAHWN CTPOUTENLCTBA WK
PEKOHCTPYKLMN Ha ux 6a3e ropHofo0bIBatoLLErO NPOM3BOACTBA.

PasBefjaHHble  MeCTOPOXAEHWS MO CTEMEHW  WU3YYEHHOCTU  LOIMKHbI
yOOBNETBOPATL Creayowmnm TpeboBaHusM:

obecnedyeHa BO3MOXHOCTb  KBanuduKauMum 3anacoB MO  KaTeropusm,
COOTBETCTBYIOLLUM FPYyMne CMOXHOCTW reofiormM4eckoro CTPOEHNS1 MECTOPOXAEHUS;

BeLLEeCTBEHHbIN COCTaB U TEXHOMOrMYeckne CBOMCTBA NPOMbILLNEHHbIX TUMOB U
COPTOB MOME3HOr0 MCKOMAEMOro W3y4eHbl C AEeTanbHOCTbIO, obecneyvBatoLein
nonyyeHne MCXoOHbIX AAHHbIX, AOCTATOYHbIX ANSi NPOEKTUPOBaHUS paLMOHanbHON
TEXHONOrMM ux nepepaboTkn C KOMMMEKCHbIM W3BMEYEHWEM BCEX MOMe3HbIX
KOMMOHEHTOB, MMEKLLMX NPOMBILLNEHHOE 3HAYEHUE, U ONpPEeAEneHNs HanpaeneHus
MCMonb30BaHWA OTXO4OB NPOM3BOACTBA WMW  ONTUMAIIbHOrO  BapuaHTa  Ux
CKINaaMpOBaHUSA U 3aXOPOHEHUS;

3anacbl ApyrMx COBMECTHO 3aneralolmx MonesHbIX UCcKonaembix (Bknoyas
nopoabl BCKPbIWW U NOA3EMHbIE BOAbI) C COAEPXaLUMMUCA B HUX KOMMOHEHTamu,
OTHECEHHbIE HA OCHOBAHWW KOHAMUMIA K 6anaHCcoBbIM, WM3y4YeHbl U OLEHEHbI B
cTeneHW, [OCTaTOMHOW ANs  OnpedeneHnss WX KOMMYecTBa U BO3MOXHbIX
HanpaBneHnin NCNoNb30BaHUS;

rmgporeonornyeckue, MHXEHePHO-reonormyeckme, reokpuornoruyeckue,
JKomnornyeckne, ropHo-reoniornyeckne U Apyrme npupofHble YcrnoBusi U3yveHbl C
[eTanbHOCTbo, obecneunBatoLLelt NONyYeHWe WCXOAHBbIX AaHHbIX, HEOOXOAUMbIX
ONS COCTaBreHWs npoekTa pas3paboTky MeCcTOpOXAEeHWs C y4yeTom TpeboBaHuii
NPUPOAOOXPAHHOO 3aKoHOAaTENLCTBA U 6e30NacHOCTU ropHbIX paboT;

[OCTOBEPHOCTb [l@HHbLIX O FEeOSIOrMYECKOM CTPOEHWW, YCIOBUSIX 3aneraHvs u
Mopdonornm pyaHbIX Ten, KayecTBe M KOMMYECTBEe 3anacoB MNoATBepXAeHa Ha
NpeacTaBUTENbHBIX AN BCEro MECTOPOXAEHUS ydacTkax AeTanusauuu, pasmep 1
NONIoXeHNe KOTOPbIX ONpPefensoTcs HeApOnonb3oBaTeneM B KaXdOM KOHKPETHOM
cny4ae B 3aBWCUMMOCTM OT UX re0NormYeckux 0cobeHHocTen;

paccMOTPEHO  BO3MOXHOE  BNUSIHUE  pa3paboTkM  MECTOpPOXAEHWUS  Ha
OKpYXXaloLLylo cpegy W AaHbl pekoMeHAauuu Mo NpeaoTBPaLLEHUd UM CHUXKEHUIO
NPOrHO3MPYEMOro  YpPOBHSI  OTpULIATENbHbLIX  3KOMOMMYECKUX NOCNeacTBUiA A0
TpeboBaHUIi COOTBETCTBYIOLLMX HOPMATUBHBIX JOKYMEHTOB;

noAcyeTHble napameTpbl KOHAULMIA YCTaHOBMEHbl Ha OCHOBAHWW TEXHWUKO-
3KOHOMWMYECKUX  pacyeToB,  MO3BOMSAOWMX  ONpPeAenuTb  MacwTabbl 1
NPOMBILLNEHHYIO  3HAYUMMOCTb  MECTOPOXAEHWS C  HeobBXOAMMOW  CTENneHbHo
[OCTOBEPHOCTH.

PaumoHanbHOe COOTHOLLEHME 3anacoB PasnMyYHbIX KaTeropuin onpeaensercs
Hedpononb3oBaTenemM C Y4eToM [OMyCTUMOrOo NpefAnpUHUMATENbCKOro  pucka.
B03MOXHOCTb MOMHOMO MMM YacTUYHOTO MCMONb30BaHWS 3anacos kateropum C, npu
NPOEKTUPOBaHUMN OTPaABOTKN MECTOPOXAEHUA B KaXOAOM KOHKPETHOM Ccrnyyae
onpegensieTcs rocy4apCTBEHHON reonorM4eckon 3KCnepTu3on u odopmnseTcs B



BUAE pekoMeHZauun. Peliarowymm aktopamu npu 3ToM ABASOTCA 0COBEHHOCTM
reoriormyeckoro CTPOEHUst PyAHbIX TeM, X MOLLHOCTb U XapakTep pacrnpefeneHus B
HUX PYAHOW MUHepanusaumu, oueHKa BO3MOXHbIX OLIMGOK pa3Beaku (METOAOB,
TEXHUYECKUX CcpeacTB, onpoboBaHWs M aHanmUTUKKM), a Takke OnbIT pas3Bedkn
pa3paboTky MECTOPOXOEHUN aHaNOrMYHOro TUna.

PasBefjiaHHble  MECTOPOXOEHUS  OTHOCSATCA K MOATOTOBMEHHLIM  Ansi
NPOMBILLNIEHHOTO OCBOEHWSI MPU  BbLIMONIHEHUM HACTOSILUMX ~pEKOMeHaauuii 1
nocne yTBepxaeHus 3anacoB (b6anaHcoBbix U 3abanaHcoBbiX) B YCTaHOBMEHHOM
nopsiaike.

VIII. Ilepecuer u nepeyTBep:KieHue 3aacoB

MepecyeT 1 nepeyTBEpPXAEHUE 3aMacoB B yCTAHOBNEHHOM NOPSIAKE
Npon3BOAMTCA NO MHULMATVBE HEAPOMONb30BATENS, @ TaKKe KOHTPOSbHbLIX U
Ha30pPHbIX OPraHOB B Cry4Yasix CyLLECTBEHHOIO U3MEHEHUs NPeACTaBnNeHN O
KayecTBe U Konu4ecTBe 3anacoB MECTOPOXAEHUS 1 €ro reorioro-3KOHOMUYeCKon
OLieHKe B pesynbraTte AONOMHUTENbHbLIX reonoropassefoyHbIX U A00bIYHbIX paborT.

Mo nHMuUMaTMBe Hegpononb3oBaTens NepecyeT U NepeyTBepXAeHVE 3arnacos
NPOW3BOANTCA NPWU HACTYNIEHNN CIyYaeB, CYLLECTBEHHO YXYALLAOLLNX SKOHOMUKY
npeanpuaTUs:

CYLLECTBEHHOM HEMOATBEPXAEHUN pa3BefaHHbIX U YTBEPXOEHHbIX paHee
3anacoB 1 (Unn) Ux Ka4ecTs.;

06BbEKTUBHOM, CyLeCcTBEHHOM (Gonee 20 %) u cTabunbHOM MNafeHUW LEHbI
NPOAYKLMM NPU COXPaHEHWNN YPOBHS ce6eCcTOMMOCTH NPOM3BOACTBA;

N3MeHeHVn TpeboBaHWN NPOMBILLNEHHOCTU K KA4ECTBY MUHEPATbHOTO Chipbs;

korga obuiee konuyecTBo GanaHCoOBbIX 3anacoB, CMMUCAHHbLIX U HaMeYaeMblX K
CNMCaHNIO Kak HEenoATBepAMBLUMXCA (B Mpouecce AOMNOMHUTENbHOW pasBeaky,
3KCMnyaTauMoHHOW pa3Bedkn M pa3paboTkM MECTOPOXAEHWS), @ Takke He
nognexawmx ortpaboTtke MO0 TEXHUKO-3KOHOMUYECKUM MpUYMHaM, MpeBbIlaeT
HOPMaTWBbI, YCTAHOBMEHHbIE AEWCTBYIOWMM MOMNOXEHNEM O MOpsAKe ChnncaHus
3anacoB NonesHblX Uckonaembix ¢ 6anaHca ropHoAo6bIBaOLWMX NPeanpUsTUiA (T. e.
6onee 20 %).

Mo MHMUMaTMBE KOHTPOMbHBIX M HAA30PHLIX OPraHOB NepecyeT U
nepeyTBepXaeHNe 3anacoB NPOM3BOAUTCS NPU HACTYNIEHUN CIyYaes,
yLieMnsioLmMx npaesa Hegpoenagensua (rocygapctea) B YacTu HEO60CHOBaHHOTO
yMeHbLUEHNS Hanoroobnaraemol 6asbi:

yBenuMyeHnnm 6anaHcoBbIX 3anacoB, MO CPaBHEHWIO C paHee YTBepXOEHHbIMU,
6onee yem Ha 50 %;

CYLLECTBEHHOM W CTAGUNMBHOM YBEMUYEHWM MUPOBLIX LEH Ha NPOAYKUMIO
npeanpusaTus (6onee 50 % OT 3anoxeHHbIX B 060CHOBaHWA KOHANLWN);

pa3paboTke M BHEAPEHWU HOBbIX TEXHOMOMMWA, CYLUECTBEHHO Yny4lUatoLmX
3KOHOMWKY NPOW3BOACTBA;

BbISIBMIEHUN B pyAax WM BMELLAOLMX MOPOAAX LEHHbIX KOMMOHEHTOB WMu
BpeaHbIX MPUMeECEN, paHee He YYTEeHHbIX TpW OLEHKE MECTOPOXAEHUS W
NPOEKTUPOBaHUM NPeaNPUSATUS.

JKOHOMMYeCKMe nNpobnembl NPeAnpUSATUS, BbI3BaHHbIE BPEMEHHBLIMU
npuyMHamu (reonornyeckne, TEXHONorn4yeckne, raporeonornyeckue u
FOPHOTEXHUYECKNE OCNOXHEHUS, BpEMEHHOE NageHe MUPOBLIX LieH NPOAYKLnK),
peLLalTCcs C NOMOLLbIO MexaH1M3Ma 3KCNIlyaTauMoHHbIX KOHAMLUMWIA 1 He TpebytoT
nepecyerta u nepeyTBepXAeHNs 3anacos.

IIpuno:xenue (cnpaBoyHoe)

XapaKTepMcmuecxMe noKasaTesin CJZIOXKHOCTU reofiorM4eCcKoro ctpoeHus
Mecropo»(neum?l TBepAbIX NoJsie3HbIX UCKOoMNaeMbIX

Cuctema pa3Begku U NNOTHOCTb Pa3BedoYHOW CETU 3aBUCAT B OCHOBHOM OT
HECKOMNbKMX — NPUPOAHbIX  (DaKTOPOB:  YCMOBWWA  3aneraHusi u  CTPYKTYpPHO-
reonornyeckmx ocobeHHOCTEN pyaHbIX Ten (BbliAepXaHHOCTU U MOPAONOTUN PYAHbIX
TEn, xapakTtepa rpaHul) W pacnpeferieHust MonesHOro KOMMOHEHTa (CTeneHu
M3MEHYMBOCTY Ka4yecTBa MOSIe3HOro NCKONaeMoro B npeaenax pyaHbiX Ten).

B kavectBe OCHOBHbIX KOMUYECTBEHHbIX MOKa3aTenen CIOXHOCTU CTPOEHUs
PYOHbIX TeN pekoMeHOYeTCsl UCMoNb30BaTh Creaywwme BeNUYUHbIL: Ko3pdULMeHT
pyaoHocHoctn (K;), nokasaTterb CMOXHOCTU (q) M KO3(PPULUMEHTbI Bapualmm
MowHocTn (V) 1 cogepxanusa (VC) B pyaHbix nepecedenmnsx (A.M. Mpokodres,
1973).

Koah1uMeHT pyaOHOCHOCTU OBbIYHO BbIpaXaeTcs Kak OTHOLLEHWUE NNMHENHbBIX
BEMNWYMH — ATIMHBI PYAHBIX MHTEPBANOB MO CKBaXMHAM WM FOpHbIM BblpaboTkam ()
K oblWen AnvHE nepecedeHuit B npefenax NPOAYKTUBHOW 30Hbl (B rpaHuuax
NPOMBILLNIEHHOTO OPYAEHEHNUS —  ):

(1.1)
MokasaTenb CMOXHOCTU PacCUUTLIBAETCA MO OTHOLUEHMIO YWUCrNa PYAHbIX
nepecedeHuit (Ny) K Cymme BCex pasBefouHbIX nepecedeHuit (pyaHbiX, 6espyaHbix
BHYTPUKOHTYPHbIX Ny 1 3akoHTYpHbIX N, o0bOpucosbiBaloWmMx 0OLLYIO rpaHULy
CMOXHOro obbekTa):

(1.2)

KoadhdumumneHT Bapmaumm MOLWHOCTM U KO3(PDULMEHT BapuaLmn cogepXaHus
(B %) BbluMCNAOTCA 06LLEN3BECTHBIMKU COCOBamu N0 CyMMe pasBefoYHbIX AaHHbIX:



; (1.3)

: (1.4)

roe S, U Sc — COOTBETCTBEHHO CpeHeKBafpaTUYHbIE OTKIOHEHWUST MOLLHOCTU
©[IMHNYHBIX PYAHbIX MEpPeceyeHuii U coaepXXaHusi B HUX MONE3HOro KOMMOHEHTa OT
UX cpefHeapuMeTUIecknx 3HadeHnin me, n Ce,.

O6o6LleHHbIE  OpPUEHTUMPOBOYHbIE MpederibHble  3Ha4YeHWs  MokasaTenewn
CMNOXHOCTW CTPOEHUSI PYAHbIX Ten Mo MectopoxaeHusm 1-, 2-, 3- n 4-i rpynn
CMOXHOCTUW NpuBeAEHbI B Tabnuue.

Tabnuua
KonuuecTBeHHble XapaKTePUCTUKA U3MEHUYMBOCTU OCHOBHbIX CBOWCTB
opyAeHeHus

[MokasaTenu n3amMeH4YMBOCTU
. 0O6bEKTOB pa3Beku
[pynna mectopoxaeHui opmbl conepxanms
Kp q Vm, % Vc, %
1 2 3 4 5
1 2 3 4 5
1-9 0,9-1,0/0,8-0,9| <40 <40
2-9 0,7-0,9|0,6-0,8 |40-100| 40-100
34 0,4-0,7{0,4-0,6| 100- | 100-150
150
4-9 <04 <04 | >150 > 150

PelueHne no oTHECEHWI0O MECTOPOXAEHMS K KOHKPETHOWM rpynne npuHMmaeTcs
NO COBOKYMHOCTW BCEW Treofiorm4eckon uHdopMauum C y4eToM nokasarens,
XapaKTepun3yoLLLEro HanBbICLLY0 U3MEHYMBOCTL (DOPMbI UMK COAEPXKaHUS.

* TpeGoBaHMS K M3Y4EHMIO Kene3oMapraHLIeBbIX KOHKPELMIA 1 koGansToMapraHLeBbIx kopok MUpoBoro okeaHa
pernamMeHTUpyTCs COOTBETCTBYOWMMN HOPMATUBHO-METOANYECKUMIN JOKYMEHTaMW.

* Mo paroHy MECTOPOXAEHWS W pyAHOMY MOM0 HEoBXOAMMO WMETb reOnorMYeckylo KapTy W KapTy MOneaHbix
nckonaembix B Macwrtabe 1:25 000-1:50 000 c COOTBETCTBYWOLMMU paspe3amu. YkasdaHHble martepuarnbl [OMKHbI
oTpaxartb pasmeLlleHne pyaoKOHTPONMUPYIOLWNX CTPYKTYP U pyAOBMELLIAIOLLIUX KOMMNIIEKCOoB Nopoa, MeCTOpO)KJJeHIAI;i HuKensa
n kobansta n pyl:LOI'IpOHBJ'ISHMﬁ paﬁoHa, a TaKkKe y4acTKOB, Ha KOTOpPbIX OLEeHEeHbl NPOrHo3Hble pecypcCbl HUKENeBbIX U
K0BanbToBbIX pyAa.

PeﬁyﬂbTaTbl npoBefieHHbIX B pal;iOHe reo(bmamqeckmx I/ICCJ'ISIZ[OEaHVIIﬁ cnegyet wucnonb3oBaTb MpuU COCTaBneHun
reonorn4yecknx Kapt v paspesoB K HAM U OTpaxaTb Ha CBOAHbLIX MnaHax uHTepnpetauuu I'eOd)M:!I/NeCKVIX aHomanuii B
macwtabe npeacraenaemblx KapT.

* BO3MOXHOCTb UCMONb30BaHUA pesynbTaTtoB reodunanyeckoro onpoboBaHWst Ans nofacyeTa 3anacos, a
Takke BO3MOXHOCTb BHEPEHWsi B MPaKTWUKy OMpPOBOBaHWS HOBbIX reoU3n4eckux MeTodoB WM MeToauk
paccmaTtpuBaeTcsi 3KCNepTHO-TexHMYecknum cosetom (3TC) ynonHOMOYEHHOro 9KCMEepTHOro opraHa nocne ux
opo6perns HCAM unu Apyrumm KOMNETEHTHBIMKU COBETaMM.



