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METOOUWYECKUE PEKOMEHOAL U
no npumeHeHuro Knaccudpukauumm sanacos
MeCTOPOXAEHUIN U NPOrHO3HbIX PecypcoB
TBepAbIX NOfIe3HbIX MUCKONaeMbIX

3050TO pyaHoe

MockBa, 2007

Pa3pabotaHbl ®efepanbHblM rocyaapCTBEHHbIM yupexaeHnem «locyaapCTBeHHasi KOMUCCUSI MO 3anacam nonesHbix uckonaembix» (Pry MK3) no sakasy
MuHuncTepcTBa NpupoaHbIX pecypcoB Poccuiickon ®eaepaumn n 3a cHeT cpeacTs deaepansbHoro broaxera.

YT1BepxaeHbl pacnopsbkeHmem MIMP Poccum ot 05.06.2007 . Ne 37-p.

MeToanyeckme pekomeHAauumn no npumeHeHuo Knaccudmkauum 3anacoB MECTOPOXAEHUA M MPOTHO3HLIX PEeCYpCOB TBepAblX MOMesHbIX UCKOMaeMbiX.
3010710 pyaHoe.

lMpegHasHaveHbl Ans paGOTHVIKOB npeanpusaTUA U opraHM3auuni, OCYLLEeCTBSAOLWNX CBOK AEATENbHOCTb B cdepe Heapononb30BaHWs, HE3aBUCUMO OT UX
BEAOMCTBEHHOW MpuHagnexHocTn u ¢opM cobcTBeHHOCTU. [lpMMeHeHue HacToAwmx MeTtoamdecknux pekomeHgaumin obecneynT nony4yeHune
reonoropassefoyHon nHopMaLmm, NOMHOTa U Ka4eCTBO KOTOPOWM AOCTaTOYHb! AN MPUHATUSA PEeLUeHUA O NpoBeAeHUN AanbHenWwnx pa3BeaoyHblX pa60T mnnn
O BOBJIEYEHUN 3aMacoB pa3BedaHHbIX MECTOPOXAEHMI B MPOMbILLNIEHHOE OCBOEHMWE, a Takke O NPOEeKTUPOBAHUN HOBbLIX MU PEKOHCTPYKUNN CyLLEeCTBYHOLLNX
npeanpuaTAN No nobbive n nepepaGOTKe nones3HbIX UCKONaeMmblX.

l. O6wue cBeaeHns

1. Hactosiwume Metogmyeckne pekomeHgaumm no npumMeHeHuo Knaccmugmkaumm 3anacoB MECTOPOXAEHUIA U MPOrHO3HbIX PECYPCOB TBEPAbIX NONE3HbIX
nckonaeMbix (30n10TopyaHbIX) (Aanee — MeTogmyeckve pekomeHaaLumm) paspabotaHbl B COOTBETCTBUM ¢ NonoxeHnem o MUHUCTepCTBE NPUPOAHBIX PECYPCOB
Poccuiickon ®epepaumu, ytBepkaeHHbIM noctaHosneHneM MpasuTtensctBa Poccuiickon ®epepaumm ot 22 uons 2004 r. Ne 370 (CobpaHue 3akoHodaTenbcTea
Poccuiickon ®enepaunm, 2004, Ne 31, ¢1.3260; 2004, Ne 32, cT. 3347, 2005, Ne 52 (3u.), cr. 5759; 2006, Ne 52 (34.), cr. 5597), [onoxeHnem o denepanbHOM areHTCTBE
Nno Hegpononb30BaHMIO, YTBEPXKAEHHbIM NocTaHoBneHnem lMpaButensctea Poccuiickon Pegepaunm ot 17 mtoHs 2004 r. Ne 293 (CobpaHune 3akoHogaTenbCcTBa
Poccuiickon ®epepauun, 2004, N 26, ct. 2669; 2006, Ne 25, c1.2723), Knaccudukaumeln 3anacoB MeCTOPOXAEHUA U MPOrHO3HbIX PECYpcoB TBEpAbIX
nonesHbIX 1ckonaembix, yTBepXaeHHow npukasom MIMP Poccum ot 11 gekabps 2006 r. Ne 278, u cogepxaTt pekomeHaaumm no npumeHeHuto Knaccuduvkauum
3anacoB MECTOPOXAEHWIN U NPOrHO3HbIX PECYPCOB TBEPAbIX MOME3HbIX UCKOMAEeMbIX B OTHOLLIEHUM 30M0TOPYAHbIX.

2. MeTogmyeckve pekoMeHauun HanpaeneHbl Ha OKasaHWe NPaKTUYeCcKOW MOMOLUM HeApOMnonb30BaTeNnsM W OpraHu3auusM, OCYLLECTBRSHOWUM
NoAroToBKy MaTepuasos Mo NoACYETY 3anacoB Nosie3HbIX UCKOMaeMbIX U NPeACTaBAOLLMX UX HA FOCYAapCTBEHHYIO JKCMEPTU3Y.

3.3 010 To0— MeTann ua rpynnbl GnaropoaHbIx, ero nnoTHocTb 15,6—18,3 r/cm?, TeepaocTb no BpuHHento 200-500 MMMa, TemnepaTypa nnasneHus
1082 "C. 30r10TO He COEOMHSIETCA C KUCMOPOAOM, BOAOPOAOM, a30TOM, YrfiepoAoM Aaxe Mpu BLICOKMX TeMnepaTypax, He pacTBOpsieTcs B Lierovax u



KMCroTax (3a MCKIIOYEHWEM L@pCKOW BOAKW, CENEHOBOM KUCMOTbI M LEMOYHbIX LUWaHWAOB); pacTBOPUTENsIMU 30M0Ta MOFYT SIBMSTLCA HEKoTopble
opraHu4yeckue BeLLecTBa.

3onoTo obnagaet BbICOKON TEMMONPOBOAHOCTHIO U 311EKTPONPOBOAHOCTLIO, MSrKOCTBIO, BSI3KOCTHIO, YHUKANbHOW KOBKOCTbLIO U TArydecTbio. OHo obpasyet
cnaBbl CO MHOMVMW MeTarnnaMu: NnaTuHo, nannaanem, cepebpom, Meabto, BUCMYTOM, XPOMOM, KOGANsTOM, UHAMEM, OFIOBOM, arltoMUHUEM, LIMHKOM,
KaZAMMEeM, LUMPKOHMEM U Ap.; C PTYTbIO 30510TO 06pa3yeT amanbramy.

3o0moT0 fBMSieTCs rMaBHbIM 06Gpa3oM BamnOTHLIM MeTannoM; 6Gonbliasi ero 4YacTb COXpaHsieTcsl B BuAe Tak HasblBaeMOro 30f10TOro 3anaca,
MCMOMNb3yeMOro npy MexayHapoaHbIX pacyeTax.

Ha yHuKanbHbIX (U3NKO-XMMUYECKUX CBOMCTBAX 30/10Ta OCHOBbLIBAETCS BCE BO3pacTatoLLee NPUMEHEHWE ero B NPOMBILLIIEHHOCTW. 30M0TO 1 ero cnnasbl
MCMONb3ylOTCA B KayecTBe CBapOYHbIX MaTepuanioB B AeTansx peakTUBHbIX ABUratenei, pakeT, sAepHbIX PeakTopoB, CBEPX3BYKOBbIX CaMOSIETOB,
pa3Ho06pa3HOro NPOMBbILLEHHOrO 060PYA0BaHMWS, a Takke AN UrOTOBMEHWUS TepMOoNnap, NiaBkUX U SNEKTPUYECKMX KOHTAKTOB B AMEKTPONeyax U pasnuyHbIX
npubopax, BONIOCKOB XPOHOMETPOB W ranibBaHOMETPOB, COMPOTMBIEHUA B MOTEHUMOMETPaxX U T. 4. 30M0TO ABMSETCs BecbMa 3(MEKTUBHBIM TENMo- U
CBETOOTpaXaTeneM U WUCnomnb3yeTca B KayecTBe MOKPbITUA MOBEPXHOCTU pakeT W ApyrMx annapartos, NpefHasHaydeHHbIX AN 3anycka B KOCMUYeckoe
NPOCTPaHCTBO. B 3MeKTPOHHOW TEXHMKE U3 30M0Ta BbICOKOW YMCTOTbI M3rOTOBMSAT TOHYaWLLME SNEKTPOAbl AN NOnynpoBOAHMKOB. 30M0TO, NerMpoBaHHoe
repMaHueMm, MHANeM, rannmemM, KpeMH1eM, OfIOBOM U CENEHOM, MAET Ha U3roTOBMEHNE KOHTaKTOB, ANOAOB, TPAH3UCTOPOB, BbINpsiMUTenen. 30M0To HaxoauT
LUIMPOKOE NPUMEHEHWE B HOBENMPHOW NMPOMBILLIIEHHOCTU U B MEAULIVHE.

4. 30M0TO OTHOCMTCA K YnCry HauBonee peaKnx 3NeMeHTOB 3eMHOM KOpbI, ero knapk coctasnsieT (4-5) 107 % (no A.MN. BuHorpagosy).

dopMbl HaxoxaeHUst 3010Ta pasHoobpasHbl: caMmopogHoe, Tennypuael 3omnota, deppu-popmel, cynbduapl, MeTannoopraHmieckme, copbmpoBaHHsble,
BOJHOPaCTBOPUMbIE.

B pygax 3onoto npucyTcTByeT rnaBHbIM 06pa3oM B camopofgHoM Bugae. OHO OBbIYHO COAEpPXUTCA B KBapue M cynbduaax (apceHonupute, nupute,
XanbKonvpuTe, Gneknbix pydax, raneHuTe u Apyrux MuHepanax), 4acTo B pacCcesHHOM TOHKOAMCMNEPCHOM cocTosiHuu. CamopogHoe 30510T0 He GbiBaeT
XMMUYECKM YUCTBIM U NpeacTaBnsieT cobol TBepAbli pacnnae NpevMyLLEecTBEHHO ¢ cepebpoMm, pexxe ¢ Meapto, nannagvem, BUCMYTOM U Ap., B CBA3U C YeM
NPUMEHSETCH NOHATHE «npoba 30noTax», T.e. YACIO0 MaCCOBbIX YacTen XMmMmnyecku Yuctoro 3onorta B 1000 yacTax camopogHOoro 3onoTa unu cnnaea.

BbigensioT cnegylowme pasHOBWAHOCTM CaMOPOOHOrO 30M0Ta: MeAWCcToe 30510TO (KynpoaypwuT), B KOTOPOM cofepaHue Meaun goxoaut go 20 %;
nannagmcToe 30noTo (nopneuunT) ¢ coaepxaHnem nannagms ot 5 go 11 % v cepebpa 0o 4 %; BUCMyTUCTOE 30N0TO (BUCMYyTOaypUT) C COAEPXKaHNeM BUCMYTa
00 4 %; aneKkTpyMm C cofepxaHueM cepebpa Bbiwe 25 %; BCTpevaeTcs Takke KcTenuT, cogepxatimin ot 10 go 25 % 3onota n 90-75 % cepebpa.

[ina camopopHoro 3omota B pydax XapakTepHo MHoroobpasve ¢opM BblAEMNeHWid: KpoYkoBaTble, MPOBOSIOYHbIE, MPOXWUMKOBbIE, rybyatble,
neHgputoBble. K umcny pegkux HaxodoK OTHOCATCS KpUCTannbl 30/10Ta, MMetoLwmne copMy Kyba, okTasgpa unu neHtaroHgofekasgpa. BennumHa otaenbHbix
yacTul 30Mn0Ta KonebneTcs oT NbINEBUAHbBIX 0 KPYMHbIX caMopoakoB. Hanbonee o6bl4Hble UX pasmepbl OT MUKPOMETPOB A0 NEPBbLIX MUIIIMMETPOB.

5. Mo ycnosusim 06pa3oBaHns MECTOPOXAEHWS 30M10Ta Pa3fensioTcs Ha 3HAOMEHHbIE, 9K30TeHHble, METaMOPMU30BaHHbIE U TEXHOTEHHbIE.
OHAOOreHHbIe MECTOPOXAEHNS LUMPOKO PacnpOCTPaHEHbI U SIBMSIIOTCA OCHOBHBIM UCTOYHMKOM A06bIuM 3on0Ta (Tabn. 1).

Mo MWHepanbHOMY coCTaBy pya SHOOTEHHbIE MECTOPOXAEHNS 30M0Ta 06bEANHSAIOTCS B CneayoLime OCHOBHbIE hopMaLmu.

3onoTo-KkBapLeBasi U 30M0TO-KBapL-CynbuaHas. 3051070 B pyAax B OCHOBHOM CBOGOAHOe B KBapLe, 4acTUYHO — B CyNnbduaax U xapakrepusyercs
HepaBHOMEpHbIM pacnpefeneHneM. B 3aBucumocTuM OT cocTaBa CynbuaoB B 3TUX opMaumsx BbIAENSIOTCA Pas3nUYHble MUHeparbHble TUMb.
MecTopoxaeHns NpeacTaBneHbl XUNamu, XWMbHbIMW 30HaMW U LUTOKBEPKaMK, (POPMUPOBABLUMMUCA B YCMOBUSIX CPEOHUX MyOUH B OCafoYHbIX,
BYIIKAHUYECKUNX, UHTPY3MBHBIX U pexe MeTamopdunyeckmx nopoaax.

Tabnuua 1
XapakTepucTuka oCHOBHbIX MOPCHONOrMYecKkuX KnaccoB 30f0TOPYAHbIX MecTopoxaeHuit Poccum
leHeTn- PyaoHas maBHble n | CogepxaHve Mopdonorus un Cnoco6 otpabotku, | TexHonorndeckuin | MacwTab no
Yeckasi dopmMauus | BTOPOCTENEHHbIE rmaBHbIX napameTpbl pyAHbIX | MPOU3BOAUTENLHOCTb T™n pyapl 3anacam
rpynna KOMMOHEHTbI PYAHbIX Ten rmaBHbIX
KOMMOHEHTOB PYyAHbIX
KOMMOHEHTOB
1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
[MpoMbILNEHHbIE TUMbI
1. 2KunbHbIn
MnyToHoreHHble, | 3om0T0- 3onorTo, 3onoto ot 10 go | CekyLuyue, B ocHoBHOM Nerkoo-6oratn- | Hebonbluve,
BYyNKaHOreHHble | KBapLueBas, cepebpo, 3040 r/T, cybcornacHble, Nnoa3eMHbIN, MbIA N Mernkue,
30mnoTo- CBUHeLl, cepebpo ot 20 Tpy60- 1 NPOU3BOAUTENBHOCTL | MPOMEXYTOUHbLIN | CpefHue,
KBapu- LIMHK, 00100 r/T, cton6oobpasHble, 50-600 TbIC. T pyAbl, KpynHble, oT 5
cynbdu-gHas, | Tennyp, 30n0T10:cepebpo= | HebonbLLOM 0,5-3,0 T 3onoTa no100 Tt
30M0TO- cypbMma, =10:1-1:20 MOLLHOCTW — B (peako
cepebpsHas BUCMYT 1 cpenHem 1 (0,5-5,0) bonee),
(3onoto- ap. M, pexe MOLLHOCTbI0 30n0T0,
apynsp- po 10-15m cepebpo
KBapLeBasi) nonytHoe
Il.MuHepanun3oBaHHbIX (KWUINbHBIX, MPOXWUITKOBbLIX) 30H
MnyToHoreHHble, | 3onoTo- 3onorTo, 3onoto ot 3 Ao | [poTsxeHHble, OTKpbITBIN, Mpome-xyTou- CpenHue "
BYINKaHoreHHole | cynbdugHas, | cepebpo, 10 r/T, cepebpo | NMHeNHble KPyTO- W | NOA3EMHbIN, HbIA 1 YMOPHBIN | KpYMHblE,  OT
30M0TO- CBUHeL, ot 20 po 400 r/t, | nonoro3aneratowue, | KOMOUHUPOBAHHLIN C 100 go 1000 T
cepebpsiHas LIVHK, 30Mn0T0: 3HaYMTENbHOWM noaseMHbIM (no 3onoTta un 40-
(sonoto- Meab, cepebpo= =5:1- | MoLwHOCTH, B | bonee KECTKUM 50 Tbic. T
apynsp- cypbma 1 | 1:20 cpegHem  10-30 M, | KOHAMLMSAM), cepebpa
KBapLeBas) ap, BblAepXaHbl Ha | NPon3BOANTENBHOCTb
rnyeuHy 600-3000 TbIC. T
pyabl, 5-6 T 3onota
Il.LLIToKkBEPKOBbIV (MEraLITOKBEPKOBBINA)
MnyToHoreHHble, | 3onoTo- 3onorTo, 3onoTo ot 2-3 LLITokBepKkM pasHbIX B ocHoOBHOM Jlerkoo-6oratu- | CpeaHue,
meTa-mMmopgo- KBapLeBas, cepebpo, no5r/t pasmMepos, OTKpbITbI 40 MbIA 1 KpYMHble U
reHHo-NNyTo- 30Mn0TO- CBUHeL, MowHocTbo Ao 100 | rmy6uHbl 500-600 M, | NPOMEXYTOYHbBIN | OYEHb
HOreH-Hble KBapL- LIVHK, M un Bornee, HUKE BO3MOXEH KpynHble, OT
cynbuaHasa | BUCMYT 1 3HauUTENbLHON nogsemHbIn (No 50-100 go
ap. nnowazau, 6onee xecTkum 1000-1500 T
N30METPUYHOW KOHAMUMAM), n Gonee
dopMbl, NnapamMeTpbl | KOMOMHUPOBAHHbIN,
yCTOWYMBbIE NpoOu3BOANTENBHOCTb
1-20 MnH. T pyapl, 5—
30 T 3onoTa

3onoto-cynbuaHaa ¢opmauus. B coctaBe pyn rmaBHYH ponb UrpaloT MUPUT, XanbKOMMPWUT, apCeHOMUPUT, NMUPPOTWH, ccanepuT U raneHut B
nepemMeHHbIX KonuyecTsax. 30/10TO TECHO CBSA3aHO C cynbduaamu. MectopoxaeHus aToi hopmMaLm NpeacTaBneHbl 30HaMy BKpanieHHOCTH 30fT0TOHOCHBIX
CyNbUAOB B 0CaA04HbLIX U 3)(Y3MBHO-0CAL0UHBIX TOMWax. Hepeako OHM TATOTEHT K CYLLECTBEHHO YITIUCTLIM UMK rPadUMTUCTLIM CriaHLaM.

3onoTto-kapboHaT-cynbugHas dopmaumns obbeanHSET MECTOPOXAEHUST TUNa 3anexen, XU, FTHEe300BOM0 unu BKPaNfeHHOro OpyAeHeHMs B KapGOHATHbIX TOMWAX
oﬁpaaymumxcﬂ no HUM MmeTacomaTuTax.



3onoTo-cunukatHasa (ckapHosas) dopmauuns. MecTopoxaeHus npeacTaBfneHbl CKapHOBbIMW 3anexamu C HanoXeHHOW CcynbuaHoW u 30MoTow
MWHepanu3aumven N cBsidaHbl C KOHTAKTOBLIMM OPeonamm Naneo3oncKknX, pexe Me3030CKNX rPaHMTONAHBIX MacCUMBOB.

3onoTo-cepebpsiHas (30510To-aaynsp-kBapLeBasi) hopMaLms XapakTeprayeTcsi BbICOKOW cepebpucTocTbio 30510Ta 1 0bunnem cobCcTBEHHO cepebpsiHbIX
MUHepanoB (Cynbduaos, cynbdoconen); AN HEKOTOPbIX W3 HUX XapakTepHbl Tennypuabl. 3onoto-cepebpsiHble MEeCTOPOXAEHUS — Xuflbl,
MWHEPanu30oBaHHbIE U XWUMbHbIE 30HbI, LUITOKBEPKM — (DOPMUPYIOTCS, Kak NpaBumno, B 6riM3noBepXHOCTHBIX YCMOBUSAX B CBSI3W C HA3eMHbIM BYJIKAHU3MOM.

B cooTBETCTBUM C KOMMYECTBOM CyNb(WA0B, NPUCYTCTBYIOWMX B pyAax, SHAOTEHHble MeCTOpOXAeHUs pasfdensiioT Ha yborocynbduaHble (4o 2 %),
manocynbdugHbie (80 5 %), ymepeHHo-cynbduaHble (5-20 %) 1 cyuiecTBeHHo cynbduaHble (6onee 20 %).

MoMuMo nepeyncneHHbIX pyaHbIX opMaLuuin, NpeacTaBnsioWmMX COOCTBEHHO 30MOTOPYAHbIE MECTOPOXAEHUS, 30510TO SABMSETCS BaXHbIM MOME3HbIM
KOMMOHEHTOM MHOIMMX 3HOOFEHHbIX KOMMIIEKCHbIX MECTOPOXAEHWA — rnaBHbIM 06pa3oM MeAaHOMOpPUPOBLIX, MeAHOKONYeAaHHbIX, KonmYyeaaHHo-
nonuMeTannMyeckux, MeAHoO-HUKENeBbIX U Ap.

Mo mopdonornyeckum OCOBGEHHOCTSIM, YCNOBMSIM 3aneraHusi U BHYTPEHHEMY CTPOEHMWIO PyAHbIX Tesl, a TakKe XxapakTepy pacnpegeneHvsi sonora
3HAOrEeHHble 30510TOPYAHbIE MECTOPOXAEHUA MNOAPA3AENATCA Ha credylolime OCHOBHbIE MPOMbILMEHHbIE TUMbL: LUTOKBEPKW, MWHEpPanv3oBaHHblE W
XUMbHblE 30HbI, XWIbl, 3aMEXV CMMOLLHbLIX U BKpaneHHbIX pya, TpyboobpasHbie 1 HenpasunbHOW POPMbI 3anexu u rHesaa.

LLTokBepkn, o6pa3oBaHHble GOMbLIMM KONMMYECTBOM Pa3fUYHO OPUEHTUPOBAHHLIX, HEBbIAEPXaHHbIX MO (hOpPMEe M HEePaBHOMEPHO pacnpefeneHHbIX
MarioMOLLHBIX KBapLEBbIX XU U TOHKUX MPOXWIKOB, @ Takke BKpanmeHHoW CynbMUAHON MWHepanu3aumen, kak npaBuio, UMEKT BeCbMa 3HauMTenbHble
pa3Mepbl NO MAoWaanM M Ha rmMybuHy. 3TN MeCTOpPOXAEeHUS MOKanu3yloTCs B MeTaMOp(K30BaHHbLIX MECYaHO-CMaHLEBbIX (YIWCTbIX) TOMLWax, pexe B
N3BEPXKEHHbIX NOpoAax CPeAHEro cocTaBa M rpaHUToOMAAx Unu cybBynkaHUYeckux nopogax kucnoro psga. K 3oHam pasnomMoB B npefenax LUTOKBEPKOB YacTo
NpUypoYeHbl KPyMHble, HO BeCbMa HEBbIAEPXXaHHbIE MO MOLLHOCTU XMUIbl CNOXHOW (pOpMbl. YYacTKM C NPOMBILINEHHBIMU pPyAaMu B LUTOKBEPKOBbIX
MECTOPOXAEHNAX HE MMEIOT YETKMX reonormyecknx rpaHnL, U BeISIBASIIOTCSA NO AaHHbIM ONpo6oBaHuS.

MuHepanu3oBaHHbIE U XWNbHble 30Hbl NPEACTaBMSAT COBOM Y4aCTKM TEKTOHWYECKUM HapyLIEeHHbIX W rMapoTepMarnbHO-M3MEHEHHBIX TepPPUreHHO-
0CafloYHbIX W BYNKAHOMEHHO-O0CAAOYHbIX NOPOA UMM COBOKYMHOCTb COMWXEHHbIX CcybnapannenbHbiX KBapLeBbIX WM, MPOXWUIKOB YNMOLEHHbIX JNH3,
NOKanu3ylLMXCa B KPUCTanNnMueckmx nopopax, addy3mBHbIX U CyOBYyNKaHMYeCKMXOOpa3oBaHUAX YMEPEHHO-KUCMOro cOocTaBa, a Takke B TEPPUreHHo-
0CafoYHbIX Tonwax. Ans HUX XapakTepHbl NMHENHO-BLITSHYTbIE (DOPMbI, 3HaYMTeNbHble MowHocTM (0T 5—10 go 50 M u Gonee) M OTCYTCTBME YETKMX
reofiorMyeckmMx rpaHuL, pyaHbIX Ten; MX KOHTYpbl, Kak NpaBumo, OnpeaensTcs no AaHHbIM onpoboBaHus. Pyabl MpOXUIKOBO-BKpanieHHble, OTHOCATCS
K 30M10TO-cepebpsiHON, 30M0TO-KBapL-CynbMhUAHON 1 30/10TO-KBapLLEBOW hopMaumam.

XKunbHble MecTopoXaeHusi MOryT ObiTb NPEACTaBMNEHbl OAHOW XWUMOW GONbLUOA NPOTSHKEHHOCTW, UMM HECKONMbKMMK Pa3obLUeHHbIMM Mexay coGon
Xunamu, UnM CUCTEMOW OTHOCUTENMbHO KOPOTKMX Xum. Bo Bcex cnyyasx kaxgas Xuna SBhseTtcs CaMoCTOSTeNnbHbIM pydHbIM Ternom. Haubonee
MHOMOYUCIIEHHbI XXUIbHbIE MECTOPOXAEHWUS 30MOTO-KBapLEeBOW dopmauuu, 3aneralole cpeay NecHaHVKOBO-CMAaHLEBbIX (nMWIONgHbIX TOMLW; AnvHa
PYAHbIX TEN B HUX OT AECATKOB A0 NEPBbIX COTEH METPOB — HECKOMNbKNX KUNTOMETPOB.

MecTopoXaeHNs XWUMbHOTO TUNa, NPUYPOYEHHbIE K UHTPY3MBHBIM MaccuBaM, 0ObIMHO NpeacTaBreHbl Xunamyu 3Ha4YUMTENbHOW MPOTSXKEHHOCTU Kak Mno
npocTupanuio (8o 1 km 1 6onee), Tak 1 No NageHuto. PyaHble Tena MMeLoT 30M0To-KBapLEBbIN UK 30M0TO-KBapL-CYNbMUAHBINA COCTaB.

XunbHble MecTopoXaeHWs, passuTble Cpean Monoablix 3ddysnBoB 1 CybBynKaHWYecknx obpa3oBaHW B OCHOBHOM KUCIIOrO M CpefdHero coctaea,
npuHagnexar K 30MoTo-cepebpsiHon dhopmaumm n OTHOCATCS K Bnn3noBepXHOCTHOMY TUMy. MNPOTSXKEHHOCTb PYAHBIX TEN AOCTUraeT COTEH METPOB.

Mo cocTaBy pyA XuibHble MECTOPOXAEHNS YacTO ObIBAIOT KOMMIIEKCHBIMU: 30/10TO-MEHbIMM, 30510TO-CYPbMSIHBIMU, 30110TO-NONMMETaNNNYECKUMU.

3anexun (NMH30BUAHbIE, XMNoobpasHble, nnactoobpasHble U CROXHOW opMbl) MOryT ObiTb 06pasoBaHbl  30M0TOCOAEPXKALLUMMWU  NNPUT-
XanbKONMpUTOBLIMW, MUPUT-NMMPPOTUHOBBLIMU, NONUMETaNIMYeckuMm, 6apUTOBbIMM, MarHeTMTOBLIMU CMMOWHBLIMW U BKPanieHHbIMM pyaamMmu; Kpome Toro,
3anexun MoryT ObiTb NPeACcTaBneHbl BTOPUYHLIMU KBapLMTaMu, KBapL-CIIOAUCTBIMU, KBapL-MapraHUOBUCTBIMU U APYIMMU MOPOAAMU C BKPAaMNMeHHbIM Min
NPOXMWNKOBO-BKPanneHHbIM OpyAeHeHneM. 3TW pyabl ABMAATCA KOMNIEKCHbIMU.

Tpy6oobpasHble 1 HenpaBUIbHOWM OPMbI 3aNexXu 1 rHe3aa CKapHOBbLIX MECTOPOXAEHUI UMEIOT OrpaHNYEHHOE pacrnpoCcTpaHeHue.

CamocTosTenbHbIM MOPAONOrMYeCKUM TUMOM 30510TOPYAHLIX MECTOPOXAEHWI SBMSAOTCS opyAeHenble Aavikn. OpyaeHeHne B HUX MpUypoYeHo nnbo k
cucTemMe KBapueBbIX WU KBapu-CynbMUAHBIX MPOXWUMKOB, BbINOMHAKLWMX MOMNepeyHble TpewuHbl, MO0 K TOHKUM KBapLEBbIM XWUNaMm W MNpoXurkam,
COBMajaloLmM C NPOAONbHON TPELLMHOBATOCTLIO AaeK. 30M0TO KOHLEHTPUPYETCS B OCHOBHOM HEMOCPEeACTBEHHO B KBApLIEBbIX XMMax U MPOXMIIKax npu
HW3KOM COAEPXKaHWM ero B nopoaax cammx gaek.

K 9K30reHHbIM MECTOPOXAEHNSAM OTHOCATCS ObOralLeHHbIe 30/10TOM «Kemne3sHble LUNSAMNbI» CyNbduaHbIX MECTOPOXAEHUIA U KOPbI BEIBETPUBAHNSA
MWHEPanu3oBaHHbIX 30H, @ Taloke 30T0TOHOCHbIE POCChINK*.

«KenesHble WnsANbI» NPeACTaBnstoT COBON BEPXHIOI OKUCIEHHYIO YacTb CyNbMUOHbIX 3anexei (CepHoKonyeaaHHbIX, MeaHOKONYeAaHHbIX 1
nonuMeTannMyeckux), rae 301070, Kak XMMUYECKN YCTONYMBLIN MUHepan, HakannueBaeTcs BMecTe C rmapokcuaamu xenesa, kapboHatamu cemHUa,
BTOPUYHBLIMU cepebpsiHbIMM MUHepanamu. Hambonee BbiCOK/ME COAepXaHUs 30MoTa NPUYPOYEHb! K HUXKHUM FTOPU3OHTaM «KEMe3HbIX LUMSMN», CIIOKEHHbIM
6apuToBbIMK, KBapPLEBLIMU Y MMPUTOBLIMU ChiMyYKaMU.

Kopbl BbIBETPUBaHNA UMEIOT 3HAUUTENbHbIE pa3mepbl. Pa3BmBaloTca Ha nnolagsx Bbixoga Ha NOBEPXHOCTb 30MTOTOHOCHbLIX MUHEPANU30BaHHbIX 30H,
nepBuYHbIE PyAbl KOTOPbIX 6eAHbl 30M0TOM. OHM UMEIOT 3HaUUTESNbHbIE Pa3Mepbl PyAHbIX TeM Mo NoLWwaan 1 pacnpocTpaHstoTes Ao rmy6buH B 300-400 m.
MecTopoXaeHVa NoKanusylTCs B TEPPUrEHHbIX UMW BYNKAHOrEHHO-0CaA04HbIX TonLax. B kopax BbIBETPUBaHWSA pyAbl NOMHOCTLIO AE3NHTErpUpoBaHsbl,
30M0TO HAXOAUTCS NpenMyLLecTBeHHo B cBobogHoM Buae. CoaepxaHune ero MoxeT 6biTb B 1,5—2 pasa Bblille, 4eM B MEPBUYHbLIX pydax.

Mo npupoaHbIM ycnoBusim hOpMUPOBaHUS KOPbI BbIBETPVUBAHWS PA3AensiioTCs Ha OCTaTouHble U NepeoTriokeHHble. OcTaTouHble Kopbl (hOPMUPYIOTCS B
antoMocunuKaTHblX nopodax. MecTopoXxaeHns B 3TOM TUME KOp XapakTepu3yTcs coxpaHeHnem Mopdonormm n 30f10TOHOCHOCTM NEPBUYHbLIX Py B 30HE
rnepreHesa. lNepeoTnoxeHHble kKopbl (hOPMUPYIOTCS B KapOOHATHbLIX MOPOAAX UMN Ha KOHTaKTe kapbOoHAaTHBIX 1 amtoMOCUIMKaTHbIX nopoA. Mopdonorus n
30MOTOHOCHOCTb NEPBUYHBIX PYA B NEPEOTNOXKEHbIX KOpax NpeTepneBatoT CYLECTBEHHbIE U3MEHEHUS. XapaKTepUCcTUKka MECTOPOXAEHWUIN 30M0Ta B Kopax
BbIBETPMBAHUS NpuBegeHa B Tabn. 2.

K meTamopdn30BaHHLIM MECTOPOXAEHUSIM B HacTosiLlee BpeMsl OTHOCST 30MOTOHOCHblE KOHrIomepatbl M necyaHuku ButsBatepcpaHaa B HOAP,
ABNAOLLErocs KPYNHENLWMM MECTOPOXAEHNEM 30110Ta B MUPE.

K TexHOreHHbIM MeCTOpOXAEHUAM OTHOCATCA crneuoTsanbl 3abanaHcoBbiX pyA, A0ObITHIX B pesynbrate pa3paboTky 30M0TOPYAHLIX MECTOPOXAEHWN,
3onoTocoAepXallime oTxodbl (XBOCThI, Lunambl), obpasoBaBluMecs B npouecce oborawieHns pya unm nepepaboTku 3010TOCOAepXKalUMX KOHLEHTPaToB
(orapku, Keku, 30rbl) KOMMNEKCHBIX MECTOPOXAEHUIA YEePHbIX, LBETHbIX, 6riaropoaHblx U Apyrnx metannoB. OcobeHHOCTU CTPOEHUst 3TUX MECTOPOXAEHWUNA U
cocTaBa 30M0TOCOAEpXKallero martepuana, cOpMUPOBaBLLEroCA MNoA BIMSHUEM TEXHOreHHOro W NOCREeayLWero rmnepreHHoro BO3AEeWCTBUs, TpebytoT
cneumduyecknx NOAXoA0B K UX U3YHEHWUIO U OLEeHKe, OCOBEHHOCTU KOTOPbIX M3MOXEeHbl B COOTBETCTBYIOLMX METOANYECKUX OOKYMEHTaX W B HACTOSILLMX
MeTtoamnyeckux pekomeHgaumsax He paccMaTpuBaroTCs.

Tabnuma 2
XapaKTepucTmka OCHOBHbIX TUMOB 30MOTOPYAHbIX MECTOpPOXAEeHN Poccumn B kopax BbIBETPUBaHUS
[MapameTpbl MECTOPOXAEHUIA
Cnoco6 Ycnosus dopma, ycrnoBus 3aneraHuns n Pa3awmepbl MacwTtab no | PacnpegeneHnve
oTpaboTku | hopmmpoBaHus reonoruyeckas no3vumsi pyaHbIx Ten PYOHbIX 3anacam un 3onota Mpumepsl
Kop Ten, M cpenHee MECTOPOXOEeHUN
cofepxaHue
3omnoTa
1 2 3 4 5 6 7
OTkpbITasi obblya OcTaTouHble Mopdonorus | CtpaTtucduumpoBaHHble n3omeTpuyHble B | 400— | KpynHble, | W3oTponHoe, | OnumnuaguHckoe
¢ nepepaboTkon nepBUYHbIX obbeme 3anexu ceanosugHon dopmel | 650* | 9-10 r/T crtonboBsoe
Py Ky4YHbIM pyA B 30He KpyTOro nageHus 270-
BblLLIENAYMBAHNEM, rmnepreHesa 350
pexe Ha 3P no COXpaHsieTcs 300-
broTaumoHHOM 400
Wnn UNaHUCTOn
cxeme ¢




1 2 3 4 5 6 7
rpaBUTaALMOHHBLIM CrtpaTtudumumpoBaHHble | BbiTaHyTole B | 250— | Menkue u | AHnsoTponHoe, | BopoHuoBsckoe,
oboralleHvem unm JINH30-, nnaHe 750 | cpegHue, rHe3goBoe Kuposckoe,
6e3 TakoBoro nnactoobpasHble 30- | 3-25r/7 CaMCOHOBCKOE,
3anexu 1 LWTOKBEpKU 360 KameHckoe,
ot 2-40 Camona3soBckoe
cy6ropusoHTansHoOro n ap.
[0 OTHOCUTENbHO M3omeTpuuHble | 450- | CpeaHue, | WM3oTponHoe, CBeTnunHcKoe
KpyTOro 3aneraHus B nnaHe 600 3-4r/r cton6oBsoe
OOrbLLON MOLLHOCTHU 300-
360
30-
100
250- | Menkue n To xe MokpoBckoe,
800 | cpepgHwue, BepesHsikoBckoe,
100-| 4-10r/T TamboBckoe
350
1-30
Kuno-, nnutoobpasHbie 200- | CpegHue, To xe Cyspanbckoe
KpyTOonagatoLme ManomoLLHble 30HbI 600 | 9-10r/T (KasaxcTtaH)
2-30
70
MepeoTnoxeHHble | Mopdonorus Y3kne neHToobpasHble 3anexu, 130- | KpynHble, « KypaHaxckas
nepBUYHbIX obneratoume noacTunarowme 1900 | 2-3r/T rpynna
pyA B 30He 3aKapCTOBaHHbIE MOPOAbI oo
rmnepreHesa 115
MeHsieTcs 2-16
Menkwue rHe3no- NnH3o- 80— | Menkue, | AHM3OTpOMHOE, To xe
cTon6o06pasHble 3anexu B 200 2-3r1/T rHe3foBoe
M30MMPOBaHHbIX KAPCTOBbIX Aenpeccusx | 3—60
2-60
Mnaweobpa3sHble BbiTsHyThle B | 1000 | CpeagHue, | U3oTponHoe, BopoHuoBckoe
3anexu, obneratouwme nnaHe 150-| 4-5r1/7 rHesgoBoe
nogcrunarowme 450
3aKapCToBaHHHbIE 1-67
nopogsbl M3omeTpuuHble | 600 | CpeaHue, | AHM3OTpPOMNHOE, CBeTnunHckoe
B nnaHe 200-| 3-4r/v crtonboBsoe
400
30-
200
MoasemHoe OcTaTouHble Cy6ropusoHTanbHble nnactoobpasHble 3anexm ¢ 200— | Mernkue, To xe [arapckoe,
BblLLiENa4YMBaHne reonorMyeckMmMm rpaHLaMm, B BOGOHOCHbLIX ropu3oHTax Ha | 500 | 0,6—1,2 1/ MamuHckoe
BOZL0YMOPHBIX CKarnbHbIX Nopogax 25— T
100
20—
40

* MNepBoe 3Ha4YeHWe — ANMHA 3anexwy B nnaHe, BTOPOe — LUMpKHA B NiiaHe, TPETbE — pa3Mep Nno BepTukanm

1. FpynnupoBKa MecTopoXAeHUN NO CIIOXHOCTU reoyiorM4ecKoro CTpoeHUs Ans uenen passeaku

6. Mo pasmepam 1 chopme pyaHbIX TeM, U3MEHYMBOCTU MX MOLLHOCTU, BHYTPEHHETO CTPOEHUS U OCOBEHHOCTSIM pacnpeeneHns 30noTa 30/10TopyaHbIe
MECTOPOXAEHNS COOTBETCTBYIOT 2-, 3- 1 4-11 rpynnam «Knaccudukaumm 3anacoB MECTOPOXAEHWIA U NPOrHO3HbLIX PECYPCOB TBEPAbIX MOME3HbIX UCKOMaeMbIX»,
yTBepxaeHHon npukasom MIP Poccum ot 11 gekabps 2006 r. Ne 278.

Ko 2-11 rpynne oTHOCSATCSt MECTOPOXAEHUS (YHACTKM) CMOXHOIO reofiorMyeckoro CTPOEHNs, NpeAcTaBneHHbIe:

KPYMHBIMA MWUHEPanu3oBaHHbLIMU U XUIbHbIMWU 30HaMK NPOTSKEHHOCTbIO Gonee 1 kM, MowHocTbio 5-10 M u Gonee (Cyxon Jlor, HexaaHuHckoe,
cynbduaHble pyasl BocTouHoro yyactka OnMmnuaamHcKoro MectopoxaeHus B Poccumn, XakaHmxuHekoe, bakblpumk B KaszaxcraHe);

LITOKBEPKaMM nrowwaasto okoro 1 km? (MypyHTay B Y36ekucTaHe, LeHTpanbHas 4acTb MecTopoxaerus Kymtop B Kupruauw, [Jkunay B TapkukuctaHe);

NPOTSHKEHHLIMY 3anexamu pasmepom 1-3 KM No NpocTUpaHuio, Nepeble COTHU METPOB MO NaAEHUIO, C YCTONYUBLIMUA MOLLHOCTAMU OT MEPBbLIX METPOB U
6onee (kpynHble 3anexu Koknatacckoro MectopoxaeHus B Y3bekucraxe);

NpOTshKeHHbIMU (6onee 1 kM) Xunamu ¢ BblaepXaHHbIMU MOLLHOCTAMM 6onee 1 M (AkGakaiickoe B KazaxctaHe);

OCTaT4YHbIMU KOPaMW BbIBETPMBAHUS C U3OMETPUYHLIMU B 06beMe 3anexamu anvHon 400-650 M, wupuHoi 270-350 M 1 BEpTUKanbHLIM pa3Maxom A0
400 m (okncneHHble pyabl BoctoyHoro yyactka OnumnuagnHCKOro MECTOPOXAEHUS).

PynHas MuHepanusauusa pacnpegeneHa HepaBHOMEPHO.

K 3-1 rpynne oTHOCATCA MECTOPOXAEHUS (YHaCTKM) O4EeHb CMOXHOIO reolormMYeckoro CTPOEHNs, NpeacTaBneHHble:

XUNaMmnm M3MEHYMBOM MOLLHOCTU CMOXHOrO CTpoeHus. PacnpepeneHue opydeHeHWs BeCcbMa HepaBHOMEepHoe, Hepefko npepbiBuctoe. K Hum
OTHOCSITCS:

cpedHUMU (MPOTSHKEHHOCTBIO OT COTEH A0 ThICAYM METPOB) U KPYMHBIMW MUHEPaiM3oBaHHbIMW 30HAMU C PYAHLIMU Tenamu MoLLHoCcTbo 3—5 M 1 Gonee
(Maiickoe n 3yH-XonbuHckoe B Poccun, Keisunanma B Y3bekuctaHne, Kusunbynarckoe B AsepbaiigxaHe, Yope B TamkukucTaHe, Jlnukeas-Tevickoe B
Apmenumn, Makman B Kupruaunm);

XWUMNbHBIMW 30HaMW C PyAHbIMK TenlaMu MoLWHOCTbO Ao 1-2 M u 6onee (KybakuHckoe, MNMokpoBckoe (cynbduaHble pyabl), Anbgopago, Cosetckoe,
MHoroBepLmHHoe B Poccun);

3anexamu (nepsble COTHM METPOB MO NMPOCTUPAHUIO U MafEHNI0) C PyAHLIMU TenamMn MOLLHOCTBI0 1-2 M 1 Bonee (cynbduaHble pyabl BopoHLoBcKoro n
CBeTnuHcKoro mectopoxaeHuii, JlebeanHoe B Poccuu, flayreistay B Y3bekucTtaHe);

NPOTSXKEHHbIMK (80 1 KM 1 Bonee) xunamm MOLHOCTLIO NepBble AeCATKU CaHTUMeTpoB ([lapacyHckoe), a Takke KOPOTKUMM Xunamu (40 nepBbiX COTEH
METPOB) C M3MEHYMBOWN MOLLHOCTLIO OT HECKOMbKUX CaHTUMETPOB A0 2—-3 M (AruHckoe, KapamkeHckoe, Kapanbseemckoe, LLlaymsiHckoe B ApMeHun);

pyAHbIMy cTonbamu (Oxepywn B Knprusum) n opyaeHensimMu gaiikamu (bepesosckoe B Poccun);

OCTaTOMHbIMU WM NEPEOTNOXEHHBIMW KOpaMu BbIBETPUBAHWUSA (OKUCNEHHble pyabl BopoHuoBckoro, [arapckoro, CBeTnuHCKOro u OKpOBCKOro
MecTopoxaeHuin, KypaHaxckoe mectopoxaeHue B Poccum).

K 4-i rpynne OTHOCATCA MeCTOPOXAEHWS BECbMa CMOXHOMO reonormyeckoro CTPOeHUs: Menkue no pa3mepam (MPOTSXKEHHOCTbI NepBble OEeCATKU
METPOB) eAVHWYHbIE WUNN CONMXEHHbIe oveHb ManomowHble (8o 0,3-0,4 M) xunbl, NWUH3bI; HeGonblune (NPoTskeHHoCTbo A0 100 M) Xunbl, NWH3bI,
MUHEpanu3oBaHHbIE 30Hbl, 3aneXn C Pe3Ko W3MEHYMBON MOLLYHOCTHIO WM WMHTEHCMBHO HAapYLUEHHbIM 3aneraHnem n Tena € YpesBbl4alHO CIOXHbLIM



npepbIBUCTLIM, THE30006pasHbIM pacnpeaeneHnem pyaHbIX ckonneHuin (MectopoxaeHme KommyHapoBckoe, ydacTtok TokGepapl MectopoxaeHust Koubynak B
Y3bekncTaHe); oTAernbHble Menkue rHe3fo-, MMH30-, cTonboobpasHble 3anexm OKUCINEHHbIX PyA B M30MMPOBaHHbIX KAPMaHOO6Pa3HbIX U NIMHEHO-BbITSHYThIX
kapcToBbIX Aenpeccusx (KypaHaxckas rpynna MecTopoXaeHun).

7. MNpuHaANeXHOCTb MECTOPOXAEHMS (y4acTka) K TON UMW MHOW rpynne yCTaHaBnMBaETCsi MO CTEMEHU CIIOKHOCTM reonorMyeckoro CTpOEHNsi OCHOBHbIX
PYyAHbIX Ten, 3aknoyatoLmx He meHee 70 % 6anaHCcoBbIX 3aMacoB MECTOPOXAEHUS.

8. Mpwu oTHECEHU MECTOPOXAEHMS K TON UMK MHOW TPynne MOryT UCMOMNb30BaTbCS KONMMYECTBEHHbIE XapaKTePUCTUKN M3MEHUYMBOCTN OCHOBHbLIX CBOICTB
opyaeHeHus (npunoxexue 1).

L. VlsyquMe reonorn4yeckoro CTpoeHusi MeCTopoXXAeHU U BelecTBeHHOro cocTaBa pya

9. Mo pa3BegaHHOMY MECTOPOXAEHU HeobXxoauMo WMMETb Tomorpaduyeckyto OCHOBY, MacluTab KOTOpoW COOTBeTCTBOBan Obl ero pasmepam,
0COBEHHOCTAM reofnorm4eckoro CTpoeHnsa u penbedy MecTHOCTW. Tonorpaduyeckue KapTbl WM MNaHbl Ha 30MOTOPYAHbLIX MECTOPOXAEHUAX OBbIYHO
cocTaBnstoTcsa B macwrtabax 1:1000-1:5000. Bce pa3BenoyHbie U 3KCnyaTaumMoHHble BblpaboTku (KaHaBbl, Wypdbl, LUTONbHYU, LWAaXTbl, CKBaXWHbI), Npocunm
AeTanbHbIX reon3nyecknx HabMIoAeHWn, a Takke ecTeCTBEHHble OOHaXKEeHUsI PyAHbIX Ten M MUHEepPanu3oBaHHbIX 30H AOMKHbI ObiTb MHCTPYMEHTanbHO
npmBA3saHbl. [1oa3eMHble ropHble BbIPABOTKM U CKBaXMHbI HAHOCATCA Ha MnaHbl NO AaHHBIM MapKLienaepckon cbemMkn. Mapkilenaepckue nnaHbl ropu3oHTOB
ropHbIx paboT 06bI4HO cocTaBnsatoTcs B MacwTtabe 1:200, cBoaHble nnaHbl B Macwtabe He menede 1:1000. [ina ckBaxuH cnegyer BblMUCMUTL KOOpAMHATbI
TOYEK NepeceveHns MU KPOBNW 1 NOAOLLBLI PYAHOTO Tena U NOCTPOUTL MPOMOXEHUS UX CTBOMOB Ha MIOCKOCTAX MNNAHOB U pa3pesos.

10. Feonornyeckoe CTpoeHWe MECTOPOXAEHUS OOMKHO BbiTb AeTanbHO M3y4eHO u oToBpaxeHo Ha reonornyeckon kapte macwraba 1:1000-1:5000 (B
3aBUCKMOCTM OT pa3MepPOB W CIOXHOCTU MECTOPOXAEHWS), re0Normyecknx paspesax, nnaHax, Npoekuusix, a B Heobxoammblx cryyvasix — Ha 6rok-guarpammax
n Mogensx. eonoruyeckne n reoduanyeckme martepuansl N0 MECTOPOXAEHUIO AOMKHbI AaBaTb NpeAcTaBneHne o pasmepax v opme pyaHbIX Ten unu
MUHEepanu3oBaHHbIX 30H, YCMOBUSIX UX 3aneraHus, BHyTPEHHEM CTPOEHWMN U CNOLIHOCTY (CTENEHN PyAOHACLILLEHHOCTU MUHEPanmn3oBaHHbIX 30H), Xapaktepe
BbIKITUHMBAHUSI PYAHBbIX TEM, pacnpefeneHuy 30mota B HUX, OCOBEHHOCTSX M3MEHEHVs BMeLLalluMX Moposd WM B3aMMOOTHOLUEHMSIX PyAHbIX Ten ¢
BMELLAIOLLMMM NopodaMu, CKMafvaTblMyM CTPYKTYpaMu U TEKTOHWYECKMMW HapylleHUsiMW B CTemneHu, Heobxoaumoln M JocTaTouHoW Ansi 060CHOBaHWS
noacyeta 3anacoB. CnegyeT Takke OBOCHOBAaTb reonorMvyeckue rpaHulbl MecTOPOXAEHWUS W MOWCKOBblE KpUTEpUW, onpedensiowne MecTOomnonoxeHue
NepcrneKkTUBHbIX Y4acTKOB, B NpeAenax KoTopbIX OLEHEHb! MPOrHO3HbIe pecypchbl kateropum Py».

11. BbixoAbl HA NOBEPXHOCTb M MPUMNOBEPXHOCTHBIE YACTW 30510TOPYAHBIX TEN U MUHEPANM30BaHHbIX 30H AOMKHbI OblTb U3y4eHbl KaHaBamu, Wwypdamu,
wypdamm ¢ pacceykamu, TpaHLesaMu (pacyuctkamu), NPOMAEHHBIMU MO NPOCTUPAHWIO PYAHbIX Ten, U HernybokMMM CKBaXMHAMU C NPUMEHEHWEM
reopusnyecknx 1 reoxXMMmM4eckux MeTodoB u onpoboBaHbl C AeTanbHOCTbO, NO3BOMNALWEN YCTaHOBUTE MOPAONOr1i0 U YCNOBUSA 3aneraHns pyaHbIx Ten,
rny6uHy pasBUTUSA U CTPOEHWNE 30HbI OKUCIIEHUSI, 30HbI BTOPUYHOTO CynbUAHOro oboralleHust u cteneHb ee oboralleHnst 30MoToM, 0COGEHHOCTU U3MEHEHUS
BELLECTBEHHOr0 COCTaBa, TEXHOMOrMYeCKUX CBOWCTB W MNPOBECTU MNOACHET 3anacoB MEPBUYHLIX, CMELUAHHbIX W OKUCMEHHbIX PyA pas3fenbHo no
NPOMBILLIIEHHbBIM (TEXHOMOrMYECKMM) T1nam.

12. Pa3Beaka 30MoTOPYAHBIX MECTOPOXAEHWIA Ha rmybuHy NPOBOAMTCS CKBaXKWHaMW B COMETaHWUM C FrOpHLIMKU BblpaboTkamu (MECTOPOXAEHUA OYeHb
CMNOXHOro CTPOEHWUS — FOPHBLIMU BblpaboTkamm) C UCMONb30BaHNEM reodU3NYECKMX METOAOB UCCIEA0BaHNN: HA3EMHbIX, B CKBaXMHAaX U rOPHbIX BbipaboTkax.

MeTtoamka pa3Begkm — COOTHOLIEHME OOBEMOB ropHblIX paboT u BGypeHus, BuObl FOPHbIX BbIPAabOTOK M CMocobbl GypeHus, reomeTpmusi U NNOTHOCTb
pa3BedoYHON CeTU, MeTodbl M cnocobbl onpoboBaHWs — AOMKHa o6ecneynTb BO3MOXHOCTb MOACYETa 3anacoB Ha pasBefaHHOM MECTOPOXAEHWM MO
KaTeropusm, COOTBETCTBYIOLLMM rPynne CROXHOCTU ero reonornyeckoro ctpoeHns. OHa onpeaensieTcs UCXOAA U3 reonornyecknx 0cobeHHOCTEN pyaHbIX Ten
C Y4ETOM BO3MOXHOCTEN rOpHbIX, BYypOBbIX U reohr3NYEeCcKMX CPeACTB Pa3BeaKM 1 OMbiTa pa3Beaku 1 pa3paboTkn MECTOPOXAEHUIA aHANOMMYHOro Tuna.

Mpw BbIGOPE ONTUMaNbLHOTO BapuaHTa pasBeaku criedyeT yuuTbiBaTb CTENEHb M3MEHYMBOCTU COAEPXKaHUI 30M0Ta U XapakTep NpOCTPaHCTBEHHOMO ero
pacnpegeneHns, TeKCTYPHO-CTPYKTYPHbIE OCOBEHHOCTW pyA (rnaBHbIM 0BpasoM Hanuyve KpynHblX BblAENeHWn pyaHbIX MUHepanoB), a Takke BO3MOXHOe
n3bupartenbHoe UCTUPaHWsa KepHa npu BypeHnn n BbIKpalLMBaHWE 30MoTa Wnu HepyaHbIX MWHeparnoB npu onpoboBaHuK B ropHbIX BblpaboTkax. Cneayet
YYMTbIBaTb TaKKe CPaBHUTESNbHbIE TEXHUKO-3KOHOMUYECKME NOKa3aTenm U CPOKM BbIMOMHEHUst paboT No pasfnvMyHbIM BapuaHTam pa3Benku.

nybuHa pasBeaku orpaHW4MBaETCs ropu3oHTaMM, SKOHOMUYECKU LienecoobpasHbiMu AN paspaboTku C MCMOfb30BAHMEM COBPEMEHHbIX TEXHOMOruii
OCBOEHWSI MECTOPOXAEHNN.

13. Mo ckBaxuHam KONOHKOBOro BypeHnst AomKeH GbiTb NMOMyYeH MaKCUMarbHbI BbIXOA KEPHa XOPOLLUE COXPaHHOCTU B OGBbEME, nossonsiowem BbiscHUTS ¢
Heo6X0AMMOil NONHOTON 0COBEHHOCTI 3aneraHns PyaHbIX Ten W BMelatowmx nopoa, ux mowHocTy, BHyTPEHHEE CTPOEHUEe PYAHbIX Ten, XapaKkTep OKONopyAHbIX I/I3MeHeHVII7I, pacnpegeneHuve
NPUPOAHBIX PA3HOBMAHOCTEN YA, NX TEKCTYPbI U CTPYKTYPbI 1 0BecneunTb NpeacTaBuTenbHOCTL MaTepuana ans onpo6osanus. MpakTukoii reonoropassefoyHbix paboT ycTaHosneHo, 4To Beixog KEPHA AJ1A 3TUX

Leneit JormkeH BbiTb He MeHee 80 % Mo KaxaoMy peiicy GypeHus. [LocTOBEPHOCTb ONpeaeneHns MMHENHOMO BbIXOAA KePHA CMNEAYET cuctemaTiiecki KOHTPONMPOBaTL
BECOBbIM UM 06BLEMHBLIM CNOCOBOM.

BenuunHa npeactaBuTenbHOMO BbIXOAa KepHa Af1s onpeaeneHunst coaepxaHuin 3o1101a U MOLLHOCTEN PyAHbIX MHTepBanoB AofhkHa ObiTb noaTBEpPXAeHa
nccnenoBaHUsiMM BO3MOXHOCTU €ro u3bupatenbHOro uctmpanus. Ons atoro Heo6XxoAMMO MO OCHOBHLIM TUMAM PyA COMOCTaBUTb pe3yrbTaThl onpoboBaHus
KepHa 1 Wwnama (No WHTepBanam C WX pasnuyHbIM BbIXOAOM) C [AaHHbIMU ONpPOGOBaHMS KOHTPOSIbHBLIX FOPHbIX BbIPAabOTOK, CKBaXWMH Apyroro crnocoba
(yAapHoro, NHeBMOYAapHOrO M LLApOoLLEYHOro) BypeHns, a Takke KONMOHKOBBLIX CKBaXKWH, MPOBYPEHHBIX C NPUMEHEHUEM CHapsiAoB, MOBbILLAILMX BbIXOA, U
COXPaHHOCTb KepHa (CbeMHbIX KEPHOMPUEMHUKOB M Ap.). [pyn HUM3KOM BbIXOAE KepHa UMM M3GMpaTenbHOM €ro UCTUpPaHWK, CYLLECTBEHHO WCKaXaloLlem
pesynbratbl onpoboBaHus, cneayeT NPUMEHSATb ApYrMe TeXHUYeckne cpeacTsa passefku. MNpu CyLeCTBEHHOM UCKaXeHWU CofepxaHusi 3orota B npobax
Heo6xoaMMo 060CHOBaTL BEMUYMHY NMONPaBOYHOMO KO3dhduLmMeHTa K pesynstatam KepHOBOro onpo6oBaHWsi Ha OCHOBE JaHHbIX KOHTPOMbHbIX BbIPabOTOK.

[ns noBblWeHns JOCTOBEPHOCTU U MHEPOPMAaTUMBHOCTU OypeHuss HeobXoaMMOo MCMonb30BaTb MeTodbl reoU3NYecKnX WUCCrefoBaHUA B CKBaXKWMHAX,
paLMoHanbHbIN KOMMIEKC KOTOPbIX OMpeaensercss MCXoas M3 MOCTaBMEHHbIX 3adad, KOHKPETHbIX reornoro-reomnsnyecknx YCroBUA MECTOPOXOEHUS U
COBPEMEHHBIX BO3MOXHOCTEN reoduandecknx metofoB. Komnnekc kapoTaxa, 3thheKTUBHbIA ANs BblAENeHUst PyAHbIX MHTEPBArnoB W YCTaHOBIEHUSI UX
napameTpoB, JOMKEH BbINOMHATLCA BO BCEX CKBaXMHaX, NPOBYPEHHbIX Ha MECTOPOXAEHUN.

B BepTuKanbHbIX ckBaxuHax rnybuHon 6onee 100 M 1 BO BCex HaKMOHHbIX, BKMovas noasemMHble, He Gonee Yem yepes kaxaple 20 M JOMKHbI ObITh
onpegerneHbl asMyTasibHble U 3eHUTHbIE YITbl X CTBOMNOB. Pe3ynbTaThl 3TUX U3MEepPEeHUn HEOBXOANMO YUMTbIBaTbL NPY NOCTPOEHWUMN FrEONOMMYECKUX Pa3pesos,
NOTOPU3OHTHBIX NMIAHOB M pacyeTe MOLUHOCTEN PYAHbIX MHTepBanoB. [MpyM HanMuuyM NOACEYEHWI CTBOMOB CKBaXXWMH FOPHbIMK BblpaboTkamu pesynbraThbl
3aMepoB MPOBEPSIOTCA AaHHBIMU MapKLIeiaepckor Npueaskn. [ns ckBaxuvH HeobxoaMmo obecneunTb nepeceyeHre UMK pyaHbIX Ten nog yrnamu He MeHee
30°.

KoHTponbHble 3amepbl ryOuHbI CKBaXXUH NPOBOASITCSA He pexe YeM vepes 50 M npoxoaku.

[Ons obecneyeHns nepeceyeHVs KpyTonmaalooLMx PyAHbIX Ten Mo BO3MOXHO GonbwMMWM yrnamu LenecoobpasHo MNPUMEHSITb UCKYCCTBEHHOE
MCKpUBIEHUe ckBaxwuH. C Lenblo NOBbIWEHUS 3EKTUBHOCTM pa3Bedku CrneayeT OCyLeCTBNATb BypeHne MHOro3aboMHbIX CKBaXWH, a Mpu Hanmuyuu
rOPU3OHTOB FOPHbIX PaboT — BeepoB NOA3EMHbIX CKBaXUH. BypeHue no pyae uenecoobpasHo Npon3BoAUTbL OQHUM AUAMETPOM.

14. TopHble BbIPabOTKM SIBNSIOTCA OCHOBHBIM CPEACTBOM AETanbHOMO N3y4eHWUs YCIOoBUWiA 3aneraHusi, Mopdonorum, BHyTPEHHEro CTPOEeHWst pyaHbIX Ten,
MX CNIIOLIHOCTH, BELLECTBEHHOro COoCTaBa pya, XapakTtepa pacrnpegerieHusi OCHOBHbIX KOMMOHEHTOB, @ Takke KOHTPOMs AaHHbIX BypeHusi, reopusmnyeckmnx
ucecnegoBaHnin uo otbopa  TexHomorudeckux npob. Ha MecTopoXaeHusix C MpepbiBUCTBIM - pacnpefeneHueM OpyaeHEeHUs OnpeaensieTtcs creneHb
PYAOHACHILEHHOCTA, €€ W3MEHYMBOCTb, TUMWUYHbIE (POPMbI M XapakTepHble pasmepbl Y4acTKOB KOHAWUMOHHBLIX PyA ANs OLEHKM BO3MOXHOCTU WX
CENEeKTUBHOW BbIEMKM.

CnnoLwHOCTb PYAHBIX TEM U XapaKTep U3MEHYMBOCTU UX MOLLLHOCTEN 1 COAEPXKaHUiA 3010Ta NO NPOCTUPAHUIO U NAaAEHUI0 OOMKHbI OblTh N3yYeHbl B
[oCTaTouyHOM o6beMe Ha NpeAcTaBUTENbHBIX y4acTKax: MO ManoMOLLHBIM PYAHBIM TeNam XUNbHOTo TUMNa — HeNpepbIBHBIM MPOCIIEXUBAHEM LUTPEKaMK U
BOCCTAILLMMW, @ MO MOLLHbLIM PYAHbIM TeNlam TUna MUHEPanU3oBaHHbIX 30H U LUTOKBEPKOB — CryLLEHWEM CETU OPTOB, KBEPLUMAroB, NOA3EMHbIX
rOpU30OHTarnbHbIX CKBaXWH. OHO 13 BaXKHEWLLIMX Ha3HA4YEHUI rOpHbIX BbIpaboTOK — yCTaHOBMEHME CTENEHN M3bupaTenbHOro UCTUpaHus KepHa npv bypeHun
CKBaXWH C LIEMblO BbISICHEHWSI BO3MOXHOCTM UCMOMb30BaHWS AAHHBIX CKBXXWHHOTO ONpo6oBaHust U pesynsTaToB reoun3ndeckux nccneaoBaHuin ans
OKOHTYpWBaHUs PyAHbIX Ten 1 nofcyeTa 3anacoB. [opHble BbIpaboTku criefyeT NpoXoanTh Ha yvacTkax AeTanvsaumny, a Takke Ha ropusoHTax
MECTOPOXAEHWS, HAMEYEHHbIX K NepBooYepenHO oTpaboTke.

15. PacnonoxeHve pasBefoyHbIX BbIpaboTOK Y PacCTOSHUS Mexay HUMU OOIKHbI ObiTb onpefeneHbl ANs KaXgoro CTPYKTYPHO-Mopdonorniyeckoro
TUNa pyaHbIX TEN; Npy 3TOM CreayeT yuuTbiBaTb BO3MOXHOE CTon6oo6pasHoe pa3melleHne oboralleHHbIX Y4acTKOB.

MpuBeneHHble B Tabn. 3 u 4 0606LLeHHbIE CBEAEHMS O NNIOTHOCTM CETEN, NMPUMEHSIBLUMXCS NPY pasBeake 30M0TopyaHbIX MecTopoxaeHui B CHIN, moryT
YYMTbIBaTLCS MPY MPOEKTUPOBaHUM reonoropa3BedoyHbix paboT, HO WX Henb3si paccMaTpuBaTb Kak obsizaTenbHble. [nsi Kaxgoro MeCTOPOXAEHWUs Ha



OCHOBaHWN U3y4YeHUs1 y4acTKOB AeTann3auun 1 TLWaTenNbHOro aHanMaa BCeX UMEIOLLMXCS reornornieckmx, reopusmnyecknx 1 aKkCnyaTaumoHHbIX MaTtepranos
Nno AaHHOMY WK aHarnorM4yHbIM MecTopoxaeHusiM 060CHOBbLIBaOTCSA Hambonee paumoHarbHble FeOMETPUS U MIOTHOCTb CETU pa3Bedo4HbIX BbIPaGOTOK.

16. [Ins noaTBepXAeHWs JOCTOBEPHOCTM 3anacoB OTAENbHbIE Y4aCTKU MECTOPOXAEHWUS AOMKHbI ObiTb pa3BedaHbl Gonee getanbHO. 3T yvacTku
cnepyet u3yyaTtb U onpo6oBaTh No 6onee NMOTHON pa3BeoYHON CETU MO CPABHEHWUIO C MPUHSTON Ha OCTaNbHOW YacTu MeCTOpoXAeHusl. Ha pa3BedaHHbIX
MECTOPOXAEHMSAX 3anackl Ha TakMX ydacTkax WM ropu3oHTax MECTOPOXAEHWUIA 2-W rpynnbl AOMmKHbI ObiTb pa3BeaaHbl No kateropuy B. Ha pasBegaHHbix
MECTOPOXAEHUSAX 3-1 rpynbl CeTb pasBefoyHbIX BbipaboTok Ha yvacTkax AeTanusaumu uenecoobpasHo crywatb, kak npaeuio, He MeHee YeM B 2 pasa o
CpaBHEHMIO C NpUHATON Ans kateropun C;.

Mpun Mcnonb3oBaHUN UHTEPMONSILMOHHBLIX METOLOB NOACYETa 3anacoB (reocTaTUCTVKa, MeToS OobpaTHbIX PAcCTOSIHUM U Ap.) Ha yyacTkax aeTtanvsauuu
HeobxoamMmo obecneynTb NMOTHOCT pa3BeaoYHbIX MEPEeCceYeHUn, 4OCTATOHHY0 ANt 060CHOBaHUSI ONTUManbHbIX UHTEPMOMSLMOHHBLIX (HOPMYII.

YuacTku getanusaumm JOSmKHbI OTpaXaTb 0COGEHHOCTH YCNOBUWIA 3aneraHns 1 hopMy pyaHbIX Tefl, BMELLAoLLMX OCHOBHbIE 3anackl MeCTOPOXAeHUs:, a
Takke npeobnagatoLlee ka4ecTso pya. Mo BO3MOXHOCTM OHU pacnonaratoTcst B KOHTYpe 3anacoB, NoAnexalliux nepsooyepeanHon otpaboTke. B Tex cnyvasx,
KOrda Takue y4yacTKU He XapaKTepHbl AN BCEr0 MECTOPOXAEHWUS! MO OCOBEHHOCTAM reonorM4yeckoro CTPOEHUs, Ka4yecTBy pyd WM TOPHO-TEONIOrMYECKUM
YCNOBUWSIM, AOMKHbl GbiTb AETanbHO M3yYeHbl TaKKe y4vacTku, yAoBReTBopsiolime 3aToMy TpeboBaHuioo. YuMcno M pasmepbl yyacTKOB AeTanu3aumu Ha
pa3BefaHHbIX MECTOPOXAEHNAX ONPeaensoTCs B KaXA0M OTAENbHOM Crlyyae Hepononb3oBaTenem.

[na MecTopoXOeHWn C MpepbIBUCTbIM OpyAEHEHWEM, OLieHKa 3amnacoB KOTOPbIX MPOU3BOAWUTCA 6e3 reoMeTpu3auyn KOHKPETHbIX PyAHbIX Tem, B
0606LLeHHOM KOHTYpe, C UCNOSb30BaHEM KOI(MULIMEHTOB PYAOHOCHOCTU, HA OCHOBAHWUM ONpPefeneHnst NPOCTPAHCTBEHHOTO NOMOXEHUSI, TUMUYHBLIX POPM U
pa3mepoB y4acTkoB GanaHCOBbIX pyd, a Takke pacnpefeneHus 3anacoB MO MOLHOCTU PyAHbIX MHTEPBAnoB AOMKHa ObiTb OLEHEeHa BO3MOXHOCTb WX
CENneKTUBHOW BbIEMKW.

MonyyeHHass Ha ydyacTkax pfeTtanu3auuv uHdopMauus wucnonb3yetcss Anst 060CHOBaHWSA Tpynnbl CMOXHOCTU MECTOPOXAEHUS!, NOATBEPXKAEHMUS
COOTBETCTBUS NPUHSATLIX FTEOMETPUM U MMAOTHOCTU pPa3BeAOYHOW CETUM U BblOpaHHbIX TEXHUYECKUX CPEACTB pa3BedkM OCOOEHHOCTSM ero reonornyeckoro
CTPOEHUSI, ONsi OLEHKM OOCTOBEPHOCTM pe3ynbTaTtoB onpoboBaHUS M MOACYETHBIX NapamMeTpoB, MPUHATHLIX NMPU MOACYETE 3anacoB Ha OCTanbHOW 4YacTu
MECTOPOXAEHUS, U YCNOBUIA pa3paboTku MecTopoxaeHus B uenom. Ha paspabaTtbiBaeMbix MECTOPOXOEHUAX AN 3TUX Leneil Ucnonb3yTca pesynbraThl
3KCNIyaTauMoHHON pasBeaku U paspaboTku.

17. Bce pasBefoyHble BblpaboTKM U BbIXOAbl PYAHbIX T€N UMM 30H Ha MOBEPXHOCTb AOMKHbI ObITb 3a[0KyMEHTUMpPOBaHbI MO TWUMOBLIM chopmam B
MacwTabe 1:50. PesynbraTbl onpo6GoBaHNsA BbIHOCATCS Ha NEPBUYHYH JOKYMEHTALMIO U CBEPSIOTCSA C reoriorMyeckum OnncaHueM.

lMonHoTa M KayecTBO MEPBUYHOW OOKYMEHTauMW, COOTBETCTBME €e reonorM4eckum OCOBEHHOCTAM MEeCTOPOXAEHWS, NPaBUNbHOCTb ONpeaeneHus
NPOCTPAHCTBEHHOIO MOSIOXKEHNA CTPYKTYPHbIX 3N1eMEHTOB, COCTaBNeHNs 3apnCcoOBOK U UX OMUCaHUN JOMKHbI CUCTEMATUYECKN KOHTponupoBaTscs CrinieHnem ¢ Hatypoi
Kpome Toro, HeoGXOAMMO KOHTPONMPOBATb COOTBETCTBME CBOAHbIX TEONOTMYECKMX MaTepuarioB  MnepBUYHOWN
nokymeHTauun. CnegyeT Takke OLEHMBaTb KayeCTBO reonormyeckoro M reodusmyeckoro onpoboBaHus (BblAepKaHHOCTb CeYeHUs M Maccbl npob,

COOTBETCTBME UX MOSIOXEHUSI OCOBEHHOCTSIM reonorm4eckoro CTpOEeHUA y4dacTka, NOJNIHOTY U HenpepbiIBHOCTb 0T60pa I'Ip06, Hanuune u pesynbraTbl KOHTPONMbHOTO
onpo6oBaHus).
18. ﬂﬂﬂ n3y4vyeHusa KadeCtBa MOJIE3HOrO MCKOMAemMoro, OKOHTYypuBaHUA PyAHbIX Ten W noacyeTa 3anacoB BCe pyAdHble WHTepBarsbl, BCKPbITblie

pa3Beao4YHbIMU BblpaﬁOTKaMI/I nnn yCtaHoBIEHHbIE B €CTECTBEHHbIX OBHaXeHWAX, AOMKHbI BbITb OI'Ip06OBaHbI.

KOMMEeTEeHTHbIMK KOMuUccusamn.

Tabnuua 3
CBeAeHMs 0 NNIOTHOCTU ceTel pa3BefoYHbIX BbIpaboToK, NpuMeHABLUMXCA B cTpaHax CHIM npu pa3Beake
30/10TOPYAHbLIX MECTOPOXAEHUN

dopma PacctosiHna mexay nepeceqeHnAMI PyAHbIX Ten BblpaboTkamu (B M)
Ipynna Xapaktepuctuka pyaHbix DYAHbIX Bua [ns kaTeropui 3anacos
MEeCTOpPOXAEHUN Ten Ten BblpaboTok B
no npocTupaHuio | no nageHwio | mo npocTupakmio | no nagexuio
1 2 3 4 5 6 7 8
2-9 KpynHble Kunbl LWrpekn HenpepbiBHOE 40-60 HenpepbiBHOE 80-120*
MWUHEpanu3oBaHHbIE 1 npocnexvsaHne npocnexvseaHne
KWUMbHbIE 30HbI, BoccTratowme 80-120 HenpepbiBHOE 120 HenpepbiBHOE
LLITOKBEPKMU, npocnexvsaHvue npocnexvsaHue
3Ha4uTernbHble Mo Pacceuvkn 10-20 - 20-40 -
pasmepam sanexw, CKBaXMHbI 10-20 - 40-80 40-60
NPOTSHKEHHbBIE XKNIlbl MuHepanu3oBaHHble | LUTpekn HenpepbiBHOe 40-60 HenpepbiBHOE 80-120*2
1 XUMbHblE 30HbI npocnexvsaHne npocnexvseaHne
Boccratowme 80-120 HenpepbiBHOE 120*2 HenpepbiBHOE
npocnexvsaHne npocnexveaHue
Pacceuku, 20-30 - 40-60 -
ropu3oHTasnbHbIe
CKBaXMHbI
CKBaXMHbI - - 60-80 40-60
40-50** 40-50** 100*3 50*
LLITokBepkn LTpekun HenpepbiBHOE 40-60 HenpepbiBHOE -
npocnexvsaHne npocnexveaHve
Keepuunarwy, 20-40 - 40-80 -
rOPU3OHTanbHble
CKBaXXUHbI
CKBaXMHbI - - 60-80 40-60
3anexwu LWTpekn HenpepbiBHOE 40-60 HenpepbiBHOE -
npocnexvsaHne npocnexvsaHne
Boccratoume 80-120 HenpepbiBHOE 120 HenpepbiBHOE
npocnexvsaHne npocnexneaHne
OpThl, 10-20 - 20-40 -
rOPU3OHTanbHble
CKBaXXUHbI
CKBaXWHbI - - 60-80 40-60
3-9 CpegHue un KpynHble Kunbl LWTpekn - - HenpepbiBHOE 40-60
CMOXHO NMOCTPOEHHbIE npocnexvsaHne
MUHEpanu3oBaHHbIE 1 Boccrarowme - - 80-120 HenpepbisHoe
XUIbHbIE 30HbI, 3aMeXw, npochexunsanme
XMWINbl CIIOXHOMO CTPOEHUS Pacceuk, — _ 10—20 —
ropu3oHTasnbHbIe
CKBaXMHbI
CKBaXMWHbI - - 40-60 40-60




1 2 3 4 5 6 7 8
MuHepanu3oBaHHble | LUTpekun - - HenpepbiBHOE 40-60
N XWUMbHbIE 30HbI
npocnexvsaHve
Boccratowme - - 80-120 HenpepbiBHOE
npocnexveaHue
Pacceuku, - - 20-30 -
ropu3oHTasnbHbIe
CKBaXMHbI
CKBaXMHbI - - 40-60 40-60
3anexwu LWTpekn - - HenpepebiBHOE 40-60
npocnexvsaHne
BoccTratowme - - 80-120 HenpepbiBHOE
npocnexveaHne
OpTbl, - - 10-20 -
rOPU3OHTanbHble
CKBaXXUHbI
CKBaXMHbI - - 40-60 40-60
4-9*4 HebonbLune n menkue LWTpekn - - HenpepbiBHOE 40
pyAHble Tena ¢ npocnexveaHne
Ype3BbIYaNHO CNOXHbBIM Boccratowme - - He meHee ogHoro nepeceyeHusi no
npepbIBUCTLIM Kaxxgomy Teny
rHe3foobpasHbIM OpThl, _ _ 10 —
pacnpeneneHnem rOpu3oHTarnbHbIE
opyAeHeHus CKBaXMHbI
* MNpu pa3Beske NPOMEXYTOUHbIX FOPU3OHTOB CKBaXKMHaMM.
*2 [poxopka BOCCTaOLLMX MOXET BbiTb 3aMeHeHa BypeHNeM BEEpPOB CKBAKMH.
*3 [INsi MECTOPOXKAEHUI TUMNA KPYMHBIX MUHEPAIIM30BaHHbIX 30H.
* [INA MEeCTOPOXAEHUA 4-i Tpynmnbl WCMOMb30BaHbl AaHHLIE O MAOTHOCTM pPasBEdOYHON CeTU AN HeBONMbWMX PYAHLIX TEM, XapakTepu3ayLMXCS
MCKITIOUNTESIBHO CIIOXHBIM CTPOEHUEM U NPEPLIBUCTLIM pacrpenerieHMeM none3Horo KOMMoHEHTa.
MpumeyaHnwne. Ha r pasBefoyHas ceTb Ans kareropumn C, No CpaBHEHUIO C ceTblo Ans kaTeropun C, paspexaetcsa B 2—4 pasa B
3aBUCKMOCTM OT CIOXXHOCTU reofiorMyeckoro CTPOEHNSI MECTOPOXAEHMS.

Tabnuna 4
CBefeHunst 0 NNOTHOCTU ceTell pa3BefoyHbIX CKBaXWH, NPUMEHSIBLUMXCS B cTpaHax CHI™ npu pa3eBeake MecTopoXAeHWi 30M10Ta B Kopax BbIBETPUBaHMUS
® Mpynna PaccTtosHus, m
opMa, YCroBUs 3aneraHns n Mpumepsl _ | Kateropus
reoniornyeckas No3nLMs pyaHbIX TEN | MECTOPOXAEHUN MECTOPOXACHMA | acos no no
no CTPoeHus NPOCTUPaHWIO | NageHnto
1 2 3 4 5 6
Mopdpornorus u | CtpatudmumpoBaHHble N30MeTpUYHble B | OnuMnuagmnHckoe 2-9 B 50 50
30/10TOHOCHOCTb o6beMe 3anexu B 0CTaTOUHbIX Kopax C, 100 100
NEepBUYHBLIX pyA | CTpaTUULMpPOBaHHbIE BopoHuoBckoe, 3—4-a C, 40 20
B 30HE TNNH30-, BermsyTeie B Kuposckoe n gp.
runeprexesa nnacroobpasHsie nnaxe
COXPaHAKTCA 3anexu n LITOKBEPKK CBeTNMUHCKOE 3-5 C, 75 75
oT
Cy6ropusoHTansHoro MokpoBckoe, 3-9 C, 40 40
[0 OTHOCUTENBHO WaomeTpuHeie BepesHsikoBckoe
KpYTOro 3aneraHus B nnane v ap.
60nbLUIO MOLHOCTU B
OCTaTOYHbIX Kopax
XKuno-, nnutoobpasHble Cyspnanbckoe 3-9 C, 25 5
KpyTonagatoLime ManomoLlHble 30HbI B (KasaxcTtaH)
OCTaTOYHbIX KOpax
Mopdonorus n Y3kue neHToobpasHble 3anexu B KypaHaxckas 3-9 C, 50-100 20
30MOTOHOCHOCTb nepeoTNoXeHHbIX Kopax, obneratoLme rpynna
NepBUYHBIX pya noAcTUnarLmne 3akapCToBaHHbIe
B 30HE nopogapl
runepreHesa Menkue rHe3no-, nNMH30-, KypaHaxckas 4-q C, 25 10
MEHSIOTCSA cTon6oobpasHble 3anexu B rpynna
N30/IMPOBaHHbIX KapCTOBbLIX AeNpeccusx
MnaweobpasHble BbITAHYTbIE B BopoHuoBsckoe 3-9 C, 40 40
3anexv B nnaHe
NepeoTNOXEHHbIX
kopax, obneraiolune M3omeTpuyHble CBeTnnHckoe 3-a C, 75 50
nogcrunatroLme
B NnaHe
3aKapCTOBaHHHbIE
nopogabl
Cy6ropusoHTanbHble NnactoobpasHble 3anexu ¢ [arapckoe, 3-5 C, 30 10
reonorn4eckUMm rpaHMLamMm, B BOAOHOCHbBIX TOPU3OHTaxX Ha MamuHckoe
BOA0YMNOPHbIX CKarnbHbIX MOpoAax Ans NoA3eMHOro
BblLLENnayYMBaHns
MpumeyvyaHue: Ha mec pa3BefoyHan ceTb Ans kateropum C, N0 CPaBHEHMIO C CETbIO Af1A KaTeropum
C, paspexaetcsi B 2—4 pasa B 3aBUCUMOCTM OT CIOXHOCTM re0NOrM4eCckoro CTPOEHUsi MECTOPOXKAEHUSI.

19. Bbl60p MeToaoB (FeoﬂOFVI‘-IeCKI/IX, reocbmsmqecmx) n cnocobos OI'IpO60BaHI/I9I NpPoOn3BOANTCA Ha paHHUX CTaauAX OLEHOYHbIX U pa3BedOo4HbIX pa60T,
ncxoasd U3 KOHKPETHbIX reonornyecknx ocobeHHocTeln MEeCTOpPOXAEHNA U ¢)VI3I/I‘-IGCKVIX CBOWCTB MOSIE3HOT0 WCKOMaemoro WM BMeLLaloLmxX nopoa. Ha
30/10TOPYAHbIX MEeCTOPOXAEHUAX uenecooGpaaHo npumeHeHue ﬂ,qepHo-reoqamsmquKmx MEeTOAOB ANnA nokKanusauun pyaHbIX UHTepBaroB B pa3BefouvHbIX
BblpaGOTKaX* Nno nNonyTHbIM KOMMOHEHTaM, ANA KOTOPbIX YCTaHOBMEHa KoppenduuoHHasa CBA3b (ﬂpOCTpaHCTBeHHaﬂ mnnn KOI'IVI‘-IeCTBeHHaﬂ) C 30J10TOM.



lMpumeHeHne reodusmyecknx MeTofoB ONPOGOBaHWA WM WUCMONb30BaHWE WX Pe3ynbTaToB MpW NOACYETe 3anacoB pernaMeHTUpYeTcs COOTBETCTBYHOLMMMN
MeTo4N4YeCKUMUN LOKYMEHTaMM.

MpuHsTEIE METOQ M cnocob onpoboBaHus AOMmKHBLI obecneumBaTb HanBoMbLUY JOCTOBEPHOCTL PE3YSILTATOB NPU AOCTaTOMHOW NPOU3BOAUTENBHOCTU U
3KOHOMWUYHOCTW. B cnyyae npuMeHeHWsi HECKOMbKUX CNocoBoB onpoGoBaHWst OHU AOMKHbLI ObiTb COMOCTABMEHbI MO TOYHOCTU PesynbTatoB U AOCTOBEPHOCTU. [pu BbIGOpE reonornyeckux CnocoGoB onpoGoBaHus
(kepHoBbIit, GopoanoBhi, 3aaupkosbii u ap.) OMpedeneHun KadecTtBa 0T60pa n OGPGGOTKVI I'Ip06, OLeHKe [0CTOBepHOCTU MeToaoB OﬂpoﬁoBaHMﬂ cnenyet
PYyKOBOACTBOBATbCA COOTBETCTBYOLWMMN METOOAUYECKUMUN JOKYMEHTAMWN.

[ins cokpalleHus HepaumoHanbHbIX 3aTpaTt Tpyaa M CpeacTB Ha oTbop M 06paboTky Npob pekomeHAyeTcs MHTepBanbl, nognexalume onpoboBaHuio,
npeaBapuTeribHO HaMeTUTb NO AaHHbIM KapoTaXa Unn samepam ﬂ,D.epHO-FeO(bVBVI‘-IeCKVIMM, MarHUTHbIM U Jpyrumn metogamun.

20. Onpo6oBaHue pa3BefoYHbIX CEYEHUI CNeayeT NPOU3BOANTD ¢ cobrioaeHnemM creayiowmx 0Bs3aTernbHbIX yCroBuiA:

ceTb OI'IPOGOBaHVIﬂ AOoIxXHa ObITb Bbl,D,ep)KaHHOI;I, NMIOTHOCTb ee onpenenaeTcd reonornyecknmmn 0cobeHHOoCTAMHU n3yvyaemblix
y4acCTKOB MeCTOpOXAeHUAa w“ 06bIYHO yCTaHaBnMBaeTca uUCXoaa W3 onbiTa pas3Befku MeCTOpO)K,EleHVIVI-aHaJ'IOrOB, a Ha HoBblXx obbekTax -—
aKcnepuMMeHTanbHbiM nyTtemM. pobbl Heobxogumo oTbupaTb B HanpaBneHWW MakCMMarnbHOW M3MEHYMBOCTU OpPyAEHEeHWUs; B Cryvyae nepeceyeHus
pyaHbIX Ten pasBefoYHbIMU Bblpa6OTKaMM (B ocobGeHHocTH CKBa)KI/IHaMI/I) noa OCTPpbIM YrNoOM K HanpaslieHUIo MakcumarnbHON W3MEHYUBOCTU
(ecnu nNpu 3TOM BO3HUKAKOT COMHEHMUSI B NMPEACTABUTENIBHOCTU ONPo6OBaHNs) KOHTPOSbHBIMKU paboTamu Uy conocTaBneHneM AofkHa ObiTb foKa3zaHa
BO3MOXHOCTb UCNOMb30BaHUSA B NOACYETE 3anacoB pe3ynbTaToB onpoboBaHNa 3TUX CEYEHUN;

0np06OBaHVIe crniegyet npoBOAUTb HeNpepbiBHO, Ha MOMHYK MOWHOCTb pyaHOro Tena C BbIXOOAOM BO BMellawuwime nopoAbl Ha BeNUYUHY,
npeBbIWaLyto MOLHOCTb MYCTOr0 UMM HEKOHOAWLMOHHOIO MPOCMOS, BKIOYAaeMOro B COOTBETCTBUM C KOHAWUMSIMUA B NMPOMBbILUNEHHbIN KOHTYP: ANS
PYyAHbIX Ten 6e3 BMOUMBIX reoriormM4yeckmnx FPaHNL, — BO Bcex pa3sBefiouHbIX CeYEHUsIX, a ANs PyAHbIX Ten ¢ 4YeTkumn reonorm4€CKUMU rpaHUuamm — no paape)KeHHoﬁ cetn
BblpaboToK. B kaHaBax, Wypdax, TpaHLesX KpOMe KOPEeHHbIX BbIXOAOB PYyA, AOMKHbI ObiTb ONpo6oBaHbl 1 MPOAYKThI X BbIBETPUBAHMS;

npupoaHble pasHOBUAHOCTU PYA U MUHEPANM30BaHHbLIX MOpPoA B 3anbbaHgax pyaHbIX TEN AOMKHbI GbiTe ONpo6oBaHbl pa3genbHO — CEKUMSIMU; AnnHa
Ka»(,qoﬁ cekumn (pspoBoit Npobbl) onpeaenseTcs BHYTPEHHUM CTPOEHWEM PYIHOTO Tena, N3MEHYMBOCTbLIO BELLECTBEHHOIO COCTaBa, TEKCTYPHO-CTPYKTYPHbBIX OCOBEHHOCTEN, (OU3NKO-MEeXaHUYECKMX N ApYrX CBOMCTB
pya, @ B CKBaXXMHaX — Takxe ,CI,J'WIHOIZ pe|7|ca. OHa He AOJMKHa npeBbllaTtb YCTAaHOBMIEHHYHD KOHOMUMAMU MUHUMAnbHYO MOLHOCTb PYAHbIX Ten, a Takke
MaKCUManbHY MOLWHOCTb BHYTPEHHUX NYCTbIX U HEKOHANUMOHHbLIX MPOCIIOEB, BKMOYaeMbIX B KOHTYP pyAa.

Cnocob otbopa nNpob B BypoBbIX CKBaXuUHax (KEPHOBbIN, LUMaMOBBIA) 3aBUCUT OT UCMOMb3yeMOro Buaa u kadectsa OypeHus. [pu 3aToM uHTepBanbl ¢

Pa3Heim BLIXOAOM KepHa (Wwnama) onpobyloTcs pasfenbHo; NPY HanuyUn M3GUpaTenbLHOTro NCTUPaHUs KepHa onpo6GoBaHMIo NOABEPraeTca Kak KEpH, Tak N U3MenbYeHHbIe NPOoAyKThl BypeHus (wnam, nbinb u Ap.);
Mernkue NpoAyKTbl 0TBMPaloTCA B CaMOCTOATENbHYI Npoby C TOro xe WHTepBana, 4To U kepHoBas npoba, o6pabaTbiBaloTCA W aHanMaupyloTcs oTAenbHo. Mpu avametpax Gypenns 76 mm u Gonee onpoGosaHue
BO3MOXHO [ieNleH1eM KepHa nononam Baorb ero ocu. Mpu MeHbluem AuameTpe GypeHnst U BecbMa HepaBHOMEPHOM pacnpefeneHny 3or0Ta AeNeHre KepHa Ha [BE NoNoBUHbLI NPY ONpoBoBaHUN He MPOU3BOAUTCS.

B ropHbix BblpaboTkax, nepecekarowwmx pyaHoe Teno Ha BCH MOLLHOCTb, M B BOCCTaloLIMX ONpoboBaHWe AOMKHO MPOBOAWUTLCA MO ABYM CTEHKaM
BblpaboTku; B BbipaboTkax, MPOMAEHHbIX N0 NPOCTMPaHUIO PYAHOro Tena — B 3a60siX. PacCTOSiHUSI MEeXAY onpoGyemsimu saGosimn B MPOCMEXMBAIOLLMX BblpaboTkax
00bIYHO He npesbIlWakT 1-4 m (,Cl,OI'lyCTVIMOCTb YBEINUYEHUA wara onpobosaHusa fomkHa GbiTb NOATBEPXAEHA SKCNEPUMEHTamNbHLIMIA AaHHLIMK). B ropusoHTanbHbIX ropHbIX BblpaboTkax npu

kpyTOM 3aneraHnun pygHblxX Ten Bce I'Ip06bl pasmellarTca Ha I'IOCTOF!HHOVI, 3apaHee onpefeneHHol BbicoTe. puHATbIE NnapameTpbl NPo6 AOMKHbLI BbiTb 0G0CHOBaHbLI 3KCNEPUMEHTaNbHBIMU
pa6oTtamu. [JomkHbl GbiTb NPpoBeAeHbl paboTbl MO N3YHEHWIO BO3MOXHOTO BbIKPALLMBAHUA PYAHBIX UMK NOPOAHbBIX MUHEPAroB Npu NPUHATOM A FOpHbIX BbipaboTok cnocobe onpo6oBaHus.

[aHHble onpo6oBaHUs! LUTPEKOB U BOCCTAIOLMX, HE BCKPLIBAIOLLMX PYAHbIE TeNa Ha BCIO MOLLHOCTb, HE MOTYT ObITb UCMOMb30BaHbI MPY NogcyeTe 3anacos.
B0O3MOXHOCTb MCNOMNb30BaHUst AaHHbIX ONPOBOBaHNSA BOCCTAIOLLMX, BCKPLIBAIOLMUX PyAHbIE TENa Ha NosHyH MOLLHOCTb, A0MMKHA OblTb B KaX4OM cryyae
obocHoBaHa vcxoas U3 0cobeHHoCTel pacnpeaeneHns oboralleHHbIX 30M10TOM y4acTKOB (PyAHbIX cTonbos).

21. KayecTBo 0onpo6oBaHUs MO KaXaoMy MPUHATOMY CMocoby U Mo OCHOBHbLIM Pa3sHOBUAHOCTSIM Py HEOGXOAMMO CUCTEMAaTUYECKU KOHTPONMPOBaTh,
OLeHMBas TOMHOCTb M [JOCTOBEPHOCTb pesynbratoB. CrnedyeT CBOEBPEMEHHO MNPOBEPSATb MOMOXeHWe Npob OTHOCUTEMBHO 3NEMEHTOB reonorM4yeckoro
CTPOEHUSI, HAJEXHOCTb OKOHTYPUBAHWS PYAHbIX TN MO MOLLHOCTU, BblAEPXKAHHOCTb MPUHATLIX MapaMeTpoB PyAHbIX NMpPo6 M cooTBETCTBUE (haKTU4ECKOM
Macchl Npobbl pacyeTHON, UCXOAs U3 MPUHSITOrO ceveHns 6opo3abl Unu HakTUHECcKoro AuaMeTpa U BbiIXoAa KepHa (OTKMOHEHUSI He AOMKHbI NpeBbIWaTh +
(10-20) % c y4eToM M3MEHYMBOCTU MIOTHOCTM pyA). ToUHOCTb Gopo3noBoro onpoboBaHUs criefyeT KOHTPONMpPoBaTh OTEOPOM COMpsKEHHBIX 6OPO3a TOro Xe
CeyeHusi, KepHOBOro onpoboBaHWs — OTOOPOM Npo6 M3 BTOPLIX MOMOBWMHOK kepHa. [Mpu reodmanyeckom onpobGoBaHUKM B €CTECTBEHHOM 3aneraHuu

KOHTponupytoTcs ctabunbHocTs pa6oThl annapaTypel # BocnpoussoatMOCTb METOAa MPU OAMHAKOBbIX YCNOBUAX PAOOBLIX U KOHTPOJSIbHbIX namepenuit. [octoBepHOCTb reoduanyeckoro
OﬂpOGOEaHVIﬂ onpeaensieTcs CONOCTaBNeHWeM AaHHbIX reoriorn4eckoro u I'qu)I/ISVI‘-ieCKOfO OﬂpOGOBaHMR NO OMOPHbIM WHTEpBanaMm C BbICOKUM BbIXOAOM KepHa, ANA KOTOPOro AOKa3aHo OTCYTCTBUE ero M36MpaTeﬂbH0fO

uctupanns. B Criyyae BbIsiBNeHUs1 HEAOCTATKOB, BIMSIIOLLIMX HA TOYHOCTb ONpo6oBaHus, criedyeT NPoM3BOAMTbL NepeonpoboBaHne pyaHoro MHTepearna.
[locToBEpHOCTb NPUHSATLIX METOAOB M CNOCcOb0B ONPOBOBaHNSA KOHTPONMpyeTcs Gonee npeAcTaBMTENbHLIM CMNOCOBOM, Kak MPaBuo, BanoBbIM
(3aAnpKOBbIM), PYKOBOACTBYSICH COOTBETCTBYIOLLMMU METOANYECKUMU AOKYMEHTaMW. [ins 1ol Lenn Heo6XxoAMMO Takke UCNoNb3oBaTh AaHHbIe
TexHonormyeckmx npo6, BanoBbIx Npo6, 0TobpaHHbIX Ans onpeaeneHnst 06beMHO Macchl B Lienvkax, U pesynsratbl 0TpaboTkv MeCTOPOXAEHUSI.

O6bem KOHTPOMNbHOrO ONPOBoBaHMA AOMKEH ObITb 4OCTATOYHBIM ANSt CTATUCTUHECKON 06paboTkn pesynsTaToB M 060CHOBAHHbIX BbIBOAOB 06 OTCYTCTBUAM MM
Hanu4uu cnucTemaTuyecknx owmbok, a B criyvyae HeobxoanMoCcTy — 1 Ans BBeAEeHUsi MONpPaBoYHbIX KO3 MULIMEHTOB.

22. Ob6paboTka npo6 Npou3BOAMTCS MO cXemaM, paspaboTaHHbIM [fs KaXOoro MEeCTOPOXAEHUS C YY4eTOM XapakTepa pacnpefeneHusi 30moTa,
KPyMHOCTU 1 opMbl ero 3epeH. OCHOBHbIe M KOHTpOnbHble Npobbl obpabatkiBaloTcst MO ogHOM cxeme. KavectBo 06paboTkuM AOMKHO CUCTEMAaTUYECKU
KOHTPONMMPOBAaTbLCS MO BCEM onepauusiM B 4acTu 060cHOBaHHOCTM koadbduumeHTa K n cobniogeHus cxembl o6pabotku. Mpu obpaboTke Npob Heobxoanmo
YyUYMTbIBaTb BO3MOXHOCTb PaBUTALMOHHOIO OCaXAEHWs1 30M0Ta B UCTEPTOM MaTepuarne, a Takke ero rnonajaHusi B NOBYLIKM Ha HeoGpaboTaHHbIX
NOBEPXHOCTSIX, MOSTOMY HEOOXOANMO PErynsipHO KOHTPONMMPOBAaTh YMCTOTY UCTUPAIOLLIMX NOBEPXHOCTEN ApobunbHOro o6opyaoBaHus.

B Tex cnyyasix, korga B pydgax 30moTo kpynHocTbto +0,5 MM coctaensieT He meHee 40 %, npu obpabotke Npo6 HEOGXOAUMO MPUMEHSATb CXEMY
npeaBapuTenbHOrO U3BMNEYEeHUs KpYNHOro MeTanna.

O6paboTka Npob 13 KOp BLIBETPUBAHWS NPOU3BOAUTCSI MO OObIYHOM «PYAHON» CXEME.

ObpaboTka KOHTPOMbHbLIX KPYMHOOGLEMHbIX MPO6 NPOM3BOAMTCS MO CreumarnibHO COCTaBMEHHbIM MPOrpaMmmam, BKIHOYAOLWMM  NpoBeaeHue
3KCMepUMEHTanbHbIX PaboT No onpeaeneHnto MUHUManbHbIX MacChl 1 KONMMYECTBa OTOMpaeMbIx Ha aHanM3 HaBeCcoK.

23. XviMnyeckunin cocTaB pyA OOMMKEH M3yyaTbCsi C MOMHOTOW, obecneymBalollell YCTaHOBMEHUE COAEpXaHW 30MoTa M ero npobbl, Hanuuus u
NPOMBILLIIEHHON 3HAYMMOCTM MOMYTHLIX MOME3HbIX KOMMOHEHTOB, @ TakkKe BbIsiIBNieHWE BpeaHbiX npumeceil. CopepxaHusi UX B pyde OnNpepensioTcs
aHanus3amm npo6  XMMWUYECKUMW, MPOOWPHBIMK, CREKTPanbHbIMKU, UNYECKUMKU, TeodUINYECKUMA U APYrMMU  MeTodamu, YCTaHOBMEHHbIMU
rocyfapCTBEHHbIMU CTaHZapTamMu Wnu yTBepXAeHHbIMM HayyHbiM coBeToM Mo aHanuTtuyeckum metogam (HCAM) m HayuHbim coBeToM no metopam
MUHepanoruyeckux uccnegosanun (HCOMMMU).

B npakTuke 3apy6exxHbIX 30M0TOPYAHBIX KOMNAaHUIA Ans 06OCHOBaHUS MaTepuanoB MOACYeTa 3anacoB M Npu pa3paboTke MHBECTULMOHHBIX NporpamMm
(«6aHkoBckoro» TOO) Hanbornee HaaEXHbIMY U NPEANOYTUTENBHBIMU CHMTAKOTCS pe3ynbTaThl NPOBUPHOro aHanusa.

M3yyeHue B pyaax nonyTHbIX KOMIOHEHTOB NPOU3BOAUTCS B COOTBETCTBUM C «PekoMeHaaunsiMu no KOMMNIEKCHOMY U3YUYEeHMI0 MECTOPOXAEHWIA U NMOACHETY
3anacoB NONyTHbIX NOMNe3HbIX NCKONAaeMbIX N KOMMOHEHTOBY, yteepxaeHHsIMi MIMP Poccun B ycTaHOBNEHHOM NOpS/Ke. .

Bce psigoBble npo6bl, kak NpaBWmo, aHanM3upylTcs Ha 30MoTo, cepebpo, a Takke U Ha KOMMOHEHTbl (Medb, LMHK, CBUHEL, cepa, BUCMYT W Ap.),
cofiepXKaHne KOTOpbIX YYUTbIBAETCS NMPU OKOHTYpPUBaHUM PyAHbIX Ten Mo MOLWHOCTU. [pyrue nornesHbie KOMMNOHEHTbI (B TOM YMCIe KPEeMHE3EM — AMsi KUCTIbIX
rocoB) 1 BpedHble NpUMecK (MbILLbSK, YINEPOA, MMHO3eM, CypbMa W Ap.) onpeaensoTcst 06bI4HO NO rpynnoBbiM Npobam. Mopsaok o6beanHeHns psaaoBbixX
npo6 B rpynnoBble, UX pa3mMeLleHne 1 obLiee KONMMYECTBO AOMKHbLI obecneynBaTe paBHOMepPHOe onpoboBaHNe OCHOBHbIX PAa3HOBUAHOCTEW pyA Ha NOMyTHblE
KOMMOHEHTbI ¥ BPeZHblE NMPUMECU U BbIICHEHNE 3aKOHOMEPHOCTEM U3MEHEHUS X COAepPXKaHWI No NPOCTUPAHWIO U NafeHWI0 PYAHbIX TeN.

[INA BbIABNEHUS CTEMNEHN OKUCIIEHNS NMEPBUYHBIX PYA M YCTAHOBMEHWUS IPaHULbl 30HbI OKUCIIEHUS AOMKHbI BbINOMHATLCA (ha3oBble aHanm3bl.

24. KavecTBO aHanu3oB npob HeobxoguMo cucTeMaTUYeckyu NpoBepsiTb, a pesynbTaTbl KOHTPONs CBOEBPEMEHHO obpabaTbiBaTb B COOTBETCTBUW C
meTtoauyeckummn ykasanusmm HCAM, HCOMMUW n OCT 41-08-272—04 «YnpaBneHue Ka4ecTBOM aHanuTuyecknx pabot. MeToabl reonornyeckoro KOHTpons
KavecTBa aHanuTn4ecknx pabot», yreepxaeHHbIM BUMC+ (npoTtokon Ne 88 ot 16 Hos6ps 2004 r.). [eonormyecknii KOHTPONb aHanNM30B credyeT OCyLLeCTBASATL
He3aBMCMMO OT NabopaTopHOro KOHTPONsS B TeYeHWe BCEro NepvoAa pasBedku MecTopoxaeHusi. KoHTponio noanexart pesynbTaTbl aHanv3oB Ha BCe
OCHOBHbIE W NOMYTHbIE KOMMOHEHTbI U BPeAHbIE NPUMECH.

25. [Ina onpepeneHvst BEMUYMH CryvaniHbIX MOrpeLlHOCTe HeobXxoaMMO NpPOBOAUTL BHYTPEHHWUI KOHTPOMb NyTEM aHanmM3oB 3awMPOBaHHbIX

KOHTPOJbHbIX r|p06, 0T06paHHbIX n3 ,Ely6J'IVIKaTOB aHannTu4ecKnx I'Ip06, B TOW Xe na6opaTopV||/|, KOTOpas BbINOSIHAET OCHOBHbIE aHalN3bl, He nosgHee cneayrollero
KBapTana.

[Ins BbISABMNEHWS N OLIEHKM BO3MOXHbIX CUCTEMaTUYECKUX MOrPELHOCTEN JOMKEH OCYLLECTBNSATLCSA BHELLHUIA KOHTPOIb B NabopaTopuu, MMetoLLEel cTaTyc
KOHTPOIbHOW. Ha BHELLHWIA KOHTPOMNb HanpaBnsOTC AyOnMKaThl aHaNMTUYecknX Npob, XpaHsiLiMecs B OCHOBHOW nabopaTtopuu 1 NpoLUeALLne BHYTPEHHUNA
KOHTpOMb. MNpu Hanuuun ctaHgapTHeIX 06pa3uoB coctaBa (COC), aHanormyHeIx nccnegyemMblimM Npobam, BHELLHWI KOHTPOMb CneayeT OCyLeCTBATb,
BKIIOYas Ux B 3aLlMpoBaHHOM BuAe B MapTuio Npob, KOTopble CAAlTCA Ha aHanu3 B OCHOBHYO nabopatopuio.



Mpo6bl, HanpaBneHHble Ha BHYTPEHHWA W BHELUHWA KOHTPOMb, OOSMKHbI XapaKkTepu3oBaTb BCE Pa3HOBUOHOCTU Py MECTOPOXAEHUS W Knacchbl
cogepxaHuin. B 006si3aTenbHOM Mopsigke Ha BHYTPEHHWIA KOHTPOMb HanpaenslTcs Bce Npobbl, MOKa3aBLUME aHOMallbHO BbICOKME COAEpXaHus
aHanmampyeMbiX KOMMOHEHTOB.

26. O6beM BHYTPEHHEro M BHELLUHEro KOHTPOSs AOMKeH 06GecrneynTb NMpeacTtaBUTENbHOCTb BbIGOPKM MO KaXKAOMY KMaccy coaepXaHui u nepvopy
BbINOMTHEHUSI aHAnNM30B (KBapTarn, nonyrogue, rod).

Mpv BbigeneHWn KnaccoB criedyeT yuuTbiBaTb TpeGoBaHWSI KOHAMUMIA Ans NOAcYeTa 3anacoB MO codepXkaHusim 3onoTta. B crnyvae 6onblioro yucna
aHanusmpyembix Npo6 (2000 n 6onee B rod) Ha KOHTPOSMbHble aHanu3bl Hanpasnsetca 5 % oT ux obuiero KonuyecTsa; NpM MeHblUeM yucne npob no
KaXaoMy BbIENIEHHOMY KNnaccy CoaepXaHui LOMKHO ObITb BbINMOMHEHO He MeHee 30 KOHTPOIbHbIX aHaNM30B 32 KOHTPONMPYEMBbI Nepuos.

27. Ob6paboTka AaHHbIX BHYTPEHHErO W BHELUHEro KOHTPOMs MO KaXAoMy Knaccy codepXaHuii npov3BoauTcs Mo nepuopam (nonyrogve, ro),
pasgensbHO Mo KakaoMy MeTofy aHanvaa u nabopatopuu, BbIMOMHAOLWEN OCHOBHble aHanu3bl. OueHka CUCTEMATUYECKMX PacXOXAEHWUN Mo pesynbratam
aHanusa COC BbINOMHSAETCSA B COOTBETCTBUM C METOANYECKUMM ykasaHusMu HCAM no ctatuctnyeckon o6paboTke aHanUTUYeCKnX AaHHbIX.

OTHocuTenbHasn cpedHekBagpaTtnyeckas NorpeLlHOCTb, ONpeaeneHHas no pesynsrataMm BHYTPEHHEro KOHTPONs, He AOMKHa NpeBbILLaTh 3HaYEeHWIA,
yKasaHHbIX B Tabn. 5. B npoTBHOM cryyae pesynbraTbl OCHOBHbIX aHanu3oB As1s1 AaHHOro Knacca cogepkaHui n nepvoga pabotsl nabopaTtopum 6pakytoTcs
1 Bce Npobbl MoAnexar MOBTOPHOMY aHanu3y C BbIMOHEHMEM BHYTPEHHETO reofiormiyeckoro koHTpons. OgHOBpeMeHHO OCHOBHOW nabopatopueit AOMKHbI
6bITb BbISICHEHbI NMPUYMHBI Bpaka 1 NPUHSTLI MEPbI MO €ro YCTPaHEHWIO.

Tabnuua 5
MpeaenbHO AonycTUMbIe OTHOCUTENbHbIE CpeAHeKBaApaTUuyeckue
NnorpewHoOCcTN aHanu3oB (%) No knaccam cogepxaHuin Au

Knacc Pyabl ¢ 30110TOM pasnMyHoOn KpynHOCTH

coaepxaHun®, 00 0,1 Mmm 0o 0,6 mm KPYMHbIM, 4acTo
r/T BUAUMbBIM

>128 4,0 7,5 10

64-128 4,5 8,5 12

16-64 10 13 18

4-16 18 25 25

1-4 25 30 30

<1 30 30 30
*Ecnu BblAeneHHble Ha MEeCTOPOXAEHWUWM KracCbl COAEpXaHWM oTnuyalTcs oT
yKasaHHbIX, TO NpeaenbHO [0MyCTUMble OTHOCUTESbHbIE CpedHeKBaapaTtnyeckne
NorpeLIHOCTU ONpeaensaTCa UHTEPNONALMEN.

28.Mpu BbISBNEHUN NO AaHHLIM BHELUHETO KOHTPOMNS CUCTEMATUYECKMX PaCXOXOEHUNA MexXay pesynbrataMmy aHanm3oB OCHOBHOWM WU KOHTPONMPYHOLLE
nabopatopuii  npoBoauTCA apbuTpaxHblii KOHTPONb B nabopatopuu, WMmetowei ctaTyc apbuTpaxHoi. Ha apbuTpaxHblii KOHTPOMb HanpaensoTcs
XpaHswmeca B nabopatopuv aHanuTuyeckue Aybnukartbl psaoBbiX Npob (B UCKMIOYMTENbHBLIX Cryvasx — OCTaTKUM aHanuTuyeckux npob), Mo KOTopbIM
MMelTCA pesynbTaThl PSAOBBIX U BHELHMX KOHTPONbHbIX aHanu3oB. KoHTponto nognexart 30—40 npob no kaxkaomy Knaccy copepXaHuii, Mo KoTopoMy
BbISIBNIEHbI CUCTeMaTnyeckme pacxoxaeHnust. Mpu Hannyammn COC, aHanornyHbIX UccnegyeMbiM npobam, nx Takke cneayeT BKIYaTh B 3allndpoBaHHOM Buae
B napTuio Npob, caaBaembix Ha apbutpax. Ansa kaxgoro COC gomkHo 6biTb nonyyeHo 10—15 pe3ynsraTtoB KOHTPOMbHBIX aHANM30B.

Mpn noaTBepxaeHUN apOUTPaXKHBIM aHanW3oM CUCTEMaTUYECKUX PaCXOXAEHWIA credyeT BbICHUTb MX NPUYMHBI U pa3paboTaTb MeponpusiTust no
yCTpaHeHuo HeaocTaTkoB B paboTe OCHOBHOM nabopatopuu, a Takke peLumnTb BOMpoC O HeoBXoaMMOCTY NOBTOPHOMO aHanu3a Bcex npob faHHoro knacca u
nepuoga paboTbl UNM O BBEAEHUMN B pe3ynbTaTbl OCHOBHbIX aHanu3oB COOTBETCTBYHOLLEro nomnpasBoyHoro koadduumeHTa. bes nposeneHns apoutpaxHoro
aHanusa BBeeHWe NonpaBoYHbIX KOIPDULMEHTOB He AoNyCKaeTcs.

29. Mo pesynbratam BbINOMIHEHHOIO KOHTPOnsA onpobosaHns — otbopa, 06paboTkm Npob M aHanM3oB — AOMKHA ObITb OLEHeHa BO3MOXHAasA NOrpeLLuHOCTb
BblJENEeHNs pyaHbIX MHTEPBanoB U ONpeaeneHust X napaMmeTpoB.

30. B npakTuke HEKOTOPbIX 3apyGexHbIX KOMNaHUM, 3aHMMAOLLMXCS pasBeaKon 1 pa3paboTKon 30M0TOPYAHLIX MECTOPOXAEHWIA, ucnonb3yercs 6onee
npocTasi, Ho AOCTaToMHO 3hEKTUBHAA Mpouedypa KOHTPOMs 3a KayecTBOM oT6Gopa, NMOAroTOBKM W aHanv3a npob, OCHOBaHHasi Ha cucTteMaTU4eckom
BKITOYEHUN B Kaxayto maptuio n3 20 nocTynawowmx B nabopartopumio psgoBbix Npob Mo ofgHOW MycToM, AyOnukaTHOM u aTanoHHon npobe, hopMupyemMbix B
cnepyoLem nopsigke.

MycTble Npobbl 0T6UpaTCS U3 NOATOTOBNEHHON B HAYanbHON CTaaMun pasBedky MECTOPOXAEHUS TOMOrEHN3NMPOBaHHON BanoBol nNpobbl Maccon He MeHee 20
Kr, 6rn3KoM No cocTasy K 30/10TOBMELLAIOLLMM NOpoaaM MecTopoxaeHus. Matepuanom Ans BanoBon Npobbl CRyXuT 6e3pyaHbI KepH UK Nopoabl
COOTBETCTBYIOLLEro o6HaxeHusi. OTCYTCTBME 3HAYMMBbIX KOSIMYECTB 30510Ta B BanoBoi Npobe noaTBepXKaaeTcst MHOrOYMCIEHHBIMU aHanU3aMmn He MeHee Yem
B ABYX pa3nuyHbix nabopatopusix. [yctas npoba BkroYaeTcs B Ha4arno notoka noAroToBku Npob U MMeeT HOMep, NocnefoBaTenbHbIA C HOMepamu Apyrux
npo6.

[ybnukatHble Npobbl BbIGMPaloTCs B MONEBLIX YCNOBUSIX NPOn3BoIbHO. Mpu onpoboBaHnm GypoBoro Lunama OHu roTOBATCS MyTeM ero genexus. Mpu
onpoboBaHWUM KepHa AeneHne NponM3BoAMTCS Nocne NePBUYHON cTagumn ApobneHus.

OTanoHHble Npobbl, cogepXkaHne 30M10Ta B KOTOPbIX U3BECTHO C NPUEMIIEMbIM YPOBHEM TOYHOCTU, AOMKHbI ObITh, HACKOMBKO 3TO BO3MOXHO, Bnnsku K
NIMTONOrMYECKOMY U MUHEpPasibHOMY COCTaBy BMELLAIOLLMX NMOPOA U PYAHON MUHEPanuU3aLmm MecTopoXaeHns. KoHLEHTpaumsi 30110Ta B 9TanoHHbIX Npobax
[OmMKHa COOTBETCTBOBaTb TPEM OCHOBHbIM BbIAENSAEMbIM Ha MECTOPOXAEHUM KraccaM CoaepKaHui, Brinskmm Kk 3KOHOMUYECKM OBOCHOBAHHbLIM BENUYMHaM
cofepxaHuii — 6OpTOBOro, CpPeAHEro 1 BbICOKOro. TanoHHbIe Npobbl oTOUpaloTcsi U3 3apaHee NOATOTOBMEHHbIX BANoBbIX Npob maccon He mexee 20 K,
COCTaBMEHHbIX U3 KPYMHO3EPHUCTOrO MaTepuara, OCTaloLLerocs oT paHee NpoaHanuavpoBaHHbIX NPob kepHa unm Byposoro wrama. VictepToiii 1
rOMOreHM3NPOBaHHbI MaTepuan Banosbix NPob AOMmKeH ObiTb NPOaHaNM3MpPOBaH NO MEHbLLEN Mepe B NATU He3aBUCUMbIX Nabopartopusx. STanoHHbIe
npo6bl UMEIOT HoMepa, nocneaoBaTeribHble C HOMepaMu PsAoBbIX MPO6, 1 He AOMKHbBI BbITb M3BECTHBI NULLAM, MPOBOASALLMM aHanNM3bI.

Mcnonb3oBaHue nycTbiX, AyOnvKkaTHbIX U 3TanoHHbIX Npob obecneynBaeT perynsipHblii 1 4OCTAaTOMHO 3(PEKTUBHBIN KOHTPOSb 3@ KAYECTBOM MOATOTOBKM
pPSA0BbIX NMPO6 (BO3MOXHOE 3apaXeHwne) U NpoBeAeHUS aHanv3oB (BbIBNEHWE CUCTEMATUYECKUX W YCTaHOBMEHUE BEMUYUHBI CryvarHbIX MOrpeLlHoCTeln) B
TeYeHne BCero cpoka pa3sBek B OCHOBHOM cpefcTBaMu cobCTBeHHOM nabopatopum.

31. MuHeparbHbIii COCTaB NPUPOAHBLIX Pa3HOBMAHOCTEW U MPOMBILIMEHHbIX TUMOB PYA, WX TEKCTYPHO-CTPYKTYPHblE OCOGEHHOCTUM U (hu3myeckue
CBOWNCTBa [OMKHbI OblTb U3y4YeHbl C NPUMEHEHNEM MUHEepanoro-neTporpauyeckmnx, MU3NYECKUX, XMMUYECKUX U OPYrMxX BUOOB aHanvM3oB No MeToaukam,
YTBEPXAEHHBIM Hay4YHbIMW COBETaMU MO MUHEPanormyeckMum n aHanutuieckum metogam ncenegosanms (HCOMMW, HCAM). Mpu aToM Hapsagy ¢ onucaHvem
oTAerbHbIX MUHEPAOB NPOU3BOAUTCS TakkKe KONMYECTBEHHAs OLleHKa UX PacripoCTPaHEeHHOCTU.

Ocoboe BHUMaHWe J0MKHO ObiTb YAENEHO N3yYEHUIO 30510Ta, 30M1I0TOCOAEPKALLUMX PYOHBIX U XKUIbHBIX MUHEPAarnoB, B3anMOOTHOLLEHWUIA UX MEXAY cobow u ¢
apyrumm MmuHepanamu. Moanexat onpegenexHnio opMbl HAXOXAEHWS 30510Ta, pa3Mepbl BbiAENEHNI, pacnipeaeneHne nx no Knaccam KpynHocTy,
XMMUYECKUI COCTaB, Npoba, xapakTep U COCTOsIHME MOBEPXHOCTU YacTuL, 30110Ta, Hanu4mMe CPOCTKOB, MX pasmMepbl U BUAbI CpacTaHui.

B npouecce MyWHepanorn4yeckux uccregoBaHuin JOMKHO ObiTb M3YyYeHO pacrnpeneneHne OCHOBHbIX, MOMYTHbIX KOMMOHEHTOB U BPeAHbIX NMpumecei u
cocTaeneH ux 6anaHc no opmMam MUHeparsbHbIX COEAUHEHWIA.

32. lMpu onpegeneHnn o6GBLEMHOW MacCbl M BRAAXHOCTU pya W BHYTPUPYAHbIX HEKOHOWLMOHHBLIX MPOCMOEB criedyeT pPyKOBOACTBOBATHCH
COOTBETCTBYHOLLUMY METOANYECKUMU AOKYMEHTAMU.

ObBbemMHas macca MMoOTHbIX pya onpedenseTcs rnasHbIM obpasoM No npeacTaBUTENbHbIM NapaduHMpOBaHHBEIM obpaslaM U KOHTPONupyertcs
pesynbratamu onpegeneHns ee B Lenukax. ObbemHas Macca pbixnblX, CUMbHO TPELLMHOBATBIX U KABEPHO3HbIX PYA, Kak NpPaBuIo, ONpeaensercs B Lenmnkax.
OnpegeneHne 06bEMHOM Macchl MOXET NPOM3BOAUTLCS TakkKe METOAOM MOMMOLEHNS PAaCCESHHOTO raMMa-n3nyyeHnst Npu Hanuuum Heobxogmmoro obbema
3aBepoYHbIX paboT. OgHOBPEMEHHO € onpedernieHMeM o6beMHON Macchbl Ha TOM e MaTepuane onpegensieTcs BnaxHocTb pyd. Obpasubl 1 npobbl Ans
onpeaeneHnst 06beMHON Macchl Y BMaXXHOCTU AOMKHbI ObITb OXapakTepn3oBaHbl MUHEPANOrMYeCcKn 1 NpoaHann3npoBaHbl HA OCHOBHbIE KOMMOHEHTI.

33. B pesynbrate M3y4YEeHUs XMMMUYECKOTO W MUHEpanbHOTO COCTaBa, TEKCTYPHO-CTPYKTYPHbIX OCODEHHOCTEW W (PU3MYECKUX CBOWCTB pYyA
yCTaHaBMMBAIOTCSt UX NPUPOAHbIE PA3HOBUAHOCTM U MpeABapUTENbHO HaMeyaloTCsl MPOMbILUIIEHHbIE (TEXHOMOrMYeckue) Tunbl, TpedytoLlwne CenekTMBHOM
[06blun 1 pasgensHon NnepepaboTku.



OkoH4aTenbHoe BbldeneHve ANPOMBbILUNEHHbIX (TeXHOJ'lOI'MLIECKI/IX) TUNOB U COPTOB pya MPOU3BOAUTCA NO pesynbrataM TexXHONOrnyeckoro mndyyeHus
BbIABIIEHHbIX HA MECTOPOXAEeHNU NPUPOOHbIX paSHOBI/I,EI.HOCTeﬁ.

IV. U3yyeHune TeXHONOIrMYECKUX CBOMCTB pyA

34. TexHonornyeckue CBOWCTBA pyA, Kak NMpaBuiio, udyvaloTcs B NnabopaTopHbIX U NOMYNPOMbILLNEHHBIX YCNOBUAX HA MUHEPANOro-TeXHOMOrMYECKMX,
ManblX TEeXHONMOrM4yecknx, nabopaTopHbIX, YKPYMHEHHO-NAGoPaTOPHbLIX W MOMYMNpOMbIWNIeHHbIX npobax. [Mpyu uMeloWeMcsl OnbiTe NPOMbILLIEHHON
nepepabotku Ana nerkooboratumblX pya OOMYCKAeTCsl UCMOSb30BaHWE aHanorMu, NOoATBEPXOEHHON pesynbraTaMu nabopaTopHbiX uccrenoBaHui. [ns
TpyaHooboraTyMbIX UMK HOBbLIX TUMOB PyZ, OMbIT NepepaboTKN KOTOPbIX OTCYTCTBYET, TEXHONOIMYECKME UCCIefoBaHNs Py U NPOAYKTOB WX nepepaboTku, B
cryyae HECOOTBETCTBUS NMOCIEAHNX TEXHUYECKUM YCIOBUSIM, AOMKHbI MPOBOANUTLCS MO CreumaribHbIM NporpaMmam, COrnacoBaHHbIM C 3auHTepecoBaHHbLIMU
opraHu3aumamu.

OT160p Npob6 Ans TEXHONOrMYECKUX UCCrefoBaHUiA Ha PasHbIX CTadusIX reoioropasBefoyHbIX paboT criedyeT BbINOMHSATE B COOTBETCTBUAM CO CTaHAAPTOM
Poccuiickoro reonornyeckoro obwectsa — CTO Pocleo 09-001-98 «Teepaple nonesHble uckonaemble 1 ropHble Nopoabl. TexHonornyeckoe onpobosaHue B
npouecce reonoropassefoyHbix paboT», yTBepxaeHHbIM 1 BBeAeHHbIM B AeiicTBue NocTtaHoBneHnem lMpesnanyma MicnonHUTensHoro kommureta
Bcepoccuiickoro reonornyeckoro obuuectsa (ot 28 aekabps 1998 r. Ne17/6).

35. B npouecce TEXHOMOMMYECKUX UCCMeaoBaHMA LienecoobpasHo M3y4nTb BO3MOXHOCTb NpedoboralleHnst Ao0bITo pyabl UM pasfeneHns ee Ha copTta Ha
OCHOBE pagVoOMETPUYECKON (POTOMETPUHECKON, PEHTTEHOPaANOMETPUYECKON, HENTPOHHO-AKTVBALMOHHOW 1 Ap.) KPYNHOMOPLMOHHON COPTUPOBKN FOPHOPYAHON
Macchbl B TPAHCMOPTHBLIX EMKOCTSAX, @ AN Py4 C BbICOKMM BbIXOAOM KyckoBow dppakumm (—200+20 MM) — BO3SMOXHOCTb UX PaANOMETPUYECKON cenapaumu.

Mpy nonoxwTenbHbIX pesynsratax UCCregoBaHunin No npefoboralleHnio cneqyeT YyTOYHUTL NPOMBILLNIEHHbIE (TEXHOMOrMYeckme) Tunbl pya, Tpebyowmne
CenekTUBHOW Jo6bIYM, NN NOATBEPAUTL BO3MOXHOCTb BasloBOM BbIEMKM PyAHOM Macchl. [lansHenwme ncenegoBaHus cnocobos rnybokoro oboralleHust pya
NpoBOAATCS C YYETOM BO3MOXHOCTEN U 3KOHOMMUYECKOW 3(PPEKTUBHOCTU BKMOYEHUs] B OOLLYIO TexHomormyeckyio cxemy oboralleHus pya ctaguu
npepoboralueHus.

36. ins BblOeneHns1 TEXHONOrMYECKUX TUMOB U COPTOB PyA NMPOBOAMTCS re0SIoro-TEXHONOMMYEckoe KapTupoBaHWe, Mpu KOTOPOM ceTb onpoboBaHus
BbIGUpaeTCcsl B 3aBUCUMOCTM OT UWCNAa M 4acToTbl MEPEMEXAEMOCTU MPUPOAHbLIX pasHoBMAHOCTeW pyd. pu 3TOM pekoMeHAyeTcsi PyKOBOACTBOBATLCS
ctaHgaptom Poccuiickoro reonorundeckoro obuwectea — CTO Pocleo 09-002-98 «Teepable nonesHble Wckonmaemble W ropHble nopogbl. eonoro-
TEXHOMOrMYeckoe KapTMpOBaHWE», YTBEPXAEHHbIM U BBEAEHHbIM B AeincTBue MNoctaHoBneHnem lMpesnanyma McnonHuTensHoro komuteta Beepoccuiickoro
reonorunyeckoro obuuecTsa (ot 28 gekabpsi 1998 r. Ne17/6).

Mu1Hepanoro-TexHONorMYECKMMN 1 MasnbIMyM TEXHONOMMYECKUMU Npo6amMmn, 0TOBpaHHBIMKU NO ONpefeneHHo CETU, AOMKHbI OblTb OXapakTepu3oBaHbl BCe
npupoaHble pa3HOBUAHOCTU PYA, BbISBNEHHbIE HA MecTopoXaeHun. o pesynstatam UX UCNbiTaHW NPOBOAMTCA reonoro-TeXHoNornyeckas TMnnsaums pya
MECTOPOXAEHUSA C BblAENeHNEM MPOMBILLUMEHHbIX (TEXHONOrMYECKnx) TUMOB U COPTOB PyA, M3y4YaeTcs NPOCTPaHCTBEHHas WU3MEHYMBOCTb BeLLECTBEHHOro
coctaBa, (PU3NKO-MEXaHNYECKUX N TEXHOMOTMYECKNX CBOMCTB pyA B Mpedenax BblAeNeHHbIX NMPOMbILLNEHHbIX (TEXHOMOrMYeCckMX) TUMOB U COCTaBMSHOTCA
reonoro-TeXHONorMyeckme KapTbl, MnaHbl 1 paspesbl.

Ha nabopaTopHbIX U YKpynHEeHHO-nabopaTopHblX Npobax AOMmKHbl ObiTb M3y4eHbl TEXHOMOTMYECKME CBOWCTBA BCEX BblOAENEHHbIX MPOMbILLIEHHbIX
(TEXHOMOrMYecknx) TMNOB pyA B CTeNeHW, Heobxoaumow Ans Bbibopa ONTMMAanbHOW TEXHONOrMYECKOW CXeMbl UX nepepaboTku U onpeaeneHnsi OCHOBHbIX
TEXHOMOrMYeckMx nokasatenen oboralleHns U kayecTsa rnoslydaemMon npoaykumu. MNpu aTom BakHO ornpegenvTb ONTUMarbHY0 CTENEHb U3MENBYEHNUs pya,
KoTOpasi 06ecneunT makcmarnbHOe BCKPbITUE LIEHHbIX MUHEPanoB Npyv MUHUMaNbHOM OLUTaMoBaHMKM U cOpoce NxX B XBOCTbI.

MonynpoMmblILwneHHble TeEXHOMornyeckme nNpobbl cnyxat Anst TPOBEPKU TEXHOMOMMYECKMX CXEM U YTOMHEHUS nokasaTenel oboraleHns pya, NonyyYeHHbIX
Ha nabopaTopHbix Npobax.

MonynpoMmbILLNEHHbIE TEXHOMOrMYECKUE WCMNbITaHWsA MPOBOASTCS B COOTBETCTBMM C MPOrpammon, pa3paboTaHHOM opraHusauuein, BbINOSHSALEN
TEXHONMOrMYeckMe MCCMNefoBaHUsi, COBMECTHO C HeOpononib3oBaTeneM W COrnacoBaHHOM C MPOEKTHOW opraHusauuei. OT6op npo6 npoussogutcst no
crieumanbHOMY MpOEKTY.

YKpynHeHHo-NnabopaTopHble M NOMyrnpoMbILNeHHbIe NPobbl JOMKHbLI ObITb NpeacTaBUMTENbHLIMU, T.€. OTBEYaTb MO XUMWUYECKOMY UM MUHEparnbHOMY
COCTaBy, CTPYKTYPHO-TEKCTYPHbIM OCOBEHHOCTSIM, (PU3NYECKUM M APYTMM CBOWCTBAM CpedHeMy COCTaBy Py AAHHOTO MPOMBILLMEHHOMO (TEXHOMOMMYECKoro)
TUNa C y4eTOM BO3MOXHOMO Pa3yboXmnBaHUA pyAOBMELLAIOLLIMMM NOPOAaMU.

37. Mpu wnccnepoBaHun 060raTUMOCTU 30MOTOCOAEPXKALUMX Py U3y4aloTCsl CTEMEHb WX OKUCIIEHHOCTW, MUHEparnbHbIi COCTaB, CTPYKTYpPHblE U
TEKCTYPHble OCOBEHHOCTW, a Takke (hM3MYeckMe U XMMUYeckue CBOWCTBA MUHEPAarnoB, YCTaHaBIMBAETCSl HanuWuue MonyTHbIX KOMMOHEHTOB U BPeAHbIX
npumMeceit ¢ UCNOMNb30BaHWEM NPUEMOB M METOAOB TEXHOMOrM4eckon MuHepanoruu. OueHvBaeTcss ApoGMMOCTb U M3MENLYaeMocTb pya M Heobxogumas
CTeneHb W3MEnNbYeHUs Matepuana, MPOBOAWUTCS CUTOBBIN, AUCMEPCUOHHBLIA W TPaBUTAUMOHHBIN aHanu3bl pasHbiXx knaccoB pyabl. Bbibupaetcs
TexHonormyeckasi cxema oboralleHusi, yCTaHaBIMBAETCsl YNCNO CTaguii U cTaguanbHasi KpynHoCTb M3MenbyeHusi. OnpeaensiioTcs cnocobbl oboraleHns u
[OBOOKN KOHLEHTPATOB M MPOMMPOAYKTOB, COAEpXalimxX MOMyTHble KOMMOHEHTbl. JomkeH OblTb peLueH BOMpoc O LenecoobpasHOCTU MCMNONb30BaHWUs
OTAerNbHbBIX TUMOB PyA B Ka4eCTBe KUCMbIX (hriioCOB B METanNypruieckom nponsBoAcTBe.

[ns nonyTHbIX KOMMOHEHTOB B COOTBETCTBUM C «PekoMeHAaauusiMu Mo KOMMIIEKCHOMY W3Y4YeHUI0 MECTOPOXOEHWUA M MOACYETY 3anacoB MOMYTHbIX
nones3HbIX nckonaemblX N KOMMOHEHTOBY», yteepxaeHHbiMu MIMP  Poccuu B yCTaHOBNEHHOM nopRuKe,HeO6XO,D,VIMO BbIACHUTb q)OprI X HaxoxXgeHusa u 6anaHc
pacnpegenexus B npogyktax oboralleHus n nepefena KOHLEHTPATOB, a Takke YyCTaHOBUTL YCIOBUS!, BO3MOXHOCTb M SKOHOMUYECKYHO LienecoobpasHoCTb UX
N3BreYeHusI.

[omxkHa ObITb M3yyeHa BO3MOXHOCTb WCMOMb30BaHWS OOOPOTHLIX BOA W OTXOAOB, MOMYYaeMblX NPU PEKOMEHOYEMOW TEXHOMOrMYEeCcKoW cxeme
nepepaboTkn MUHEPAnbHOIO Chipbs, AaHbl PEKOMEHAALMM MO OYNCTKE MPOMCTOKOB.

38. TexHonoruyeckne CBOWCTBa pya MECTOPOXAEHWN 30MoTa oTnuyatoTcs 6onbwmm pasHoobpasvem. Hanbonbliee 3HayeHWe MMeET cnegylolime
npu3Haku, onpeaensitoLmne TeXHONorMi nepepaboTky 3010TocoaepKallero MUHepPasnbHOMO Chipbsi:

XapakTepucTuka cogepxallerocs B pyae 3orota (KpynHocTb, dhopMa HaxoXAeHWs!, XxapakTep accouuMaumyu C pyaHbIMM U HepyAHbIMWM MUHepanamu,
COCTOsIHME NOBEPXHOCTU YacTuL);

KOMMMEKCHOCTb pya, T. €. cogepXaHue B pyae Hapsidy C 3010TOM APYTnX NOME3HbIX KOMMOHEHTOB, MMEILLMX MPOMbILLNEHHOE 3HAYEHME;

CTeneHb OKUCMEHHOCTU PYA, T.€. COOTHOLIEHNE (B %) OKUCIIEHHbIX U CYNbdUAHBIX MUHEPanos;

Hanuuue B pyae KOMMOHEHTOB, CYLLECTBEHHO OCIOXHSIIOLLMX TEXHOMOMMI0 NepepaboTku.

39. Mo KpynHOCTK YacTuL, 30M0TO Knaccudmumpyetcs Ha kpynHoe (6onee 0,07 mm), menkoe (ot 0,001 go 0,07 MMm) 1 ToHkoamcnepcHoe (mensye 0,001
MM).

KpynHoe 3011010 06bI4YHO NMerko BbICBOGOXAAETCS NPy U3MeNbYeHUN U M3BNEKAETCA rPaBUTALMOHHLIMU METOAAaMM, HO MIOX0 hrioTMpyeTCs U MeasieHHo
pacTBopsieTcs npu umaHmpoBaHun. Menkoe 301010 (cBo60OAHOE U B CPOCTKaX C Cyrbduaamm) XopoLLo hrioTUpyeTcsi, a Takke BbICTPO pacTBOpsieTcs npu
LaHUPOBaHUW, HO NWLLb YaCTUYHO M3BMEKaeTCsi rpaBuTaumein. TOHKOAUCNEPCHOE 30510TO NIOXO BCKPbIBAETCS MPY U3MENbYEHUN Py U U3BNEeKaeTcs B
rpaBMTaLMOHHbIE U PNOTaUMOHHbBIE KOHLEHTPaTbl COBMECTHO C MUHepanaMu-Hocutensamu (cynbcgpugamm). U3 cynbnaos ero n3snekarot nupomeTannypruen
UKW LnaHMpoBaHWeM rnocre okucnuTensHoro obxwura. Ecnv 3onoTto accouumpyeT ¢ rnapokcuaamu xenesa u Apyrumy runepreHHbIMU MuHepanam, OHO MOXeT
6bITb U3BNEYEHO LMaHMpoBaHeM. /13 kBapLa TOHKOAUCNEPCHOE 30510TO MOXET U3BIeKaTbCsl TOMbKO NpU MnaBke.

40. 3onoTtocogepxalume pyabl B HEKOTOPbIX Crydasix Kpome 30roTa copepXaT Apyrue rnofie3Hble KOMMOHEHTbI, KOTOpble MOryT npeactaBnsTb
NPOMBILLIIEHHbIA MHTepec. K TakuM KOMMOHeHTaM OTHocATCs: cepebpo, Medp, CypbMa, CBUHEL, LMHK, BONMbdpaMm, ypaH, pTyTb, BUCMYT, Tannui, Cenex,
Tennyp, kpemHeseMm, cepa (B cynbuaHoit copme), 6aput, dpnooput 1 ap. COOTBETCTBEHHO BbIAENSAOT 3010TO-NMUPUTHBIE, 30N0TO-MbILLILSIKOBbLIE, 30510TO-
cepebpsiHble, 30M0TO-MeAHbIE, 30110TO-CypPbMSIHbIE, 30M10TO-ypaHOBbIE, 30110TO-6apuToBbLIE, 30M10TO-NONMMETANNNYECKNE U 30M0TO-KBapLeBble pyabl. 30M10To-
KBapueBble pyabl, cogepxalumne 6onble 60 % kpemHesema, MeHblue 13 % rnuHosema, 0,8 % Mmblwbsika n 0,3 % CypbMbl, MOTYT UCMONL30BaTLCS B KA4ECTBE
noca Ha MeTannypruyeckmx 3aBogax.

41. Mo cTeneHn okUcneHns cynbhUaoB pyabl NOAPa3OensioT Ha NepBuYHbIE (CyNbuaHbIE), HACTUYHO OKUCMEHHbIE (CMELLaHHbIE) U OKMCTeHHble. K
YaCTUYHO OKUCMEHHBIM OTHOCSITCA pyApl, coaepalume He 6onee 30 % OKMCNEHHBIX MUHEPANOB, K OKUCINEHHbIM — CBbiLe 30 % OKMCNEHHbIX MUHEPArOB.

42. IMNpu oueHKe BpeaHbIX NpUMeceit B pyAax B NEPBYIO 04epeb YYUTHIBAOTCS T€ U3 HMX, KOTOPbIE MOTYT OKa3aTb OTpULaTeNbHOe BNUSIHUE Ha NpoLece
LiMaHnpoBaHns — OCHOBHOW NpoLecc n3sneveHus 3onota. K BpeaHbiM NpyMecsiMm OTHOCSTCS:

HekoTopble MWHepanbl meau (okcuabl, kapboHaTbl, BTOPUYHbIE CyNbduAbl, CynbdaTtbl), CypbMbl (aHTUMOHWT), Xenesa (MUPPOTUH), MbllUbsIKa
(peanbrap, aypunurMeHT), B MPUCYTCTBUM KOTOPbIX PE3KO CHUXKAETCS CKOPOCTb PACTBOPEHUsI 3010Ta U YBENUYMBAETCA pacxon LnaHuaa;



oTAenbHble PasHOBUAHOCTU YIMEPOANCTOrO BELLECTBA, XapaKTepUsyoLLMecsi NOBbILLEHHOW COPOLMOHHON aKTUBHOCTbIO;

Lwnamoobpasytolume MuHepansl (CNOAUCTO-TMIUHUCTBIE), OCMOXHSOLWME MNpouecc 00Ee3BOXMBAHUA LIMAHUCTOW Mynbfbl U OTMbIBKY PacTBOPEHHOrO
3onoTa. Hanmmume 3TMX MWHEpPanoB BbI3bIBAET 3HAYMTENbHbIE 3aTPYAHEHUs NMPU TpaHCMopTUpPOBKE W OyHKepoBaHWM, a Takke Npu rpaBUTALIMOHHO-
dnotaunoHHom oboralleHun pya;

MUHEpanbl Mbllbska (apCEHOMUPUT, MbIWbSKOBbIE CynbdOCONM W Ap.), KOTOpble 3aTpydHSIlT  NUMpOMETannypruyeckyto  nepepabotky
30M0TOCOAEPXKALLMX KOHLEHTPATOB M BbI3biBAOT HEOOXOAMMOCTL NPOBEAEHUsT cneuuanbHbIX AOPOroCTOSWMX MEPONPUATUA AN OXpaHbl OKpyXatoLuen
cpedbl.

43. OCHOBHbIMU TEXHOMNOMMYECKNMM CXEMaMMU NepepaboTkn MUHEPanbHOTO Chbipbs 301I0TOPYAHbLIX MECTOPOXAEHMI B BOMbLUMHCTBE Clyvaes sBNseTcs
KoMBUHaLms npoLeccoB oboralleHusi U MMpo- U rmapoMeTanypriu, BKoYaoLwmx B cebsi pyaocopTUpOBKY, ApobneHne, nsmensyeHne, obeclunammnmBaHme,
rpaBuTauMoHHOE 1 roTaLMoHHOe (KONMEKTUBHOE UKW cenekTMeHoe) oboralleHne, amanbramaumio, LmaHnpoBaHue (No punsTpaumoHHON Unn copoOLMOHHOW
TEXHOMOrMN) NN NUPOMeETanypruyeckyto nepepaboTky (06xur, NNaBky) pya ¥ KOHLEHTPaTOB. 3aknounTenbHbIM NPOLECCOM sSBRsieTCs adpdmHax 3onoTa.

HoBbiMM  TexHomornyeckuMu npoLeccamy — SIBMSIOTCS:  pagvoMeTpuyeckasl COPTUPOBKA, TMeHHasi cenmapauusi, KyyHoe  BblllenavnBaHue,
6uoBbILEenayYmMBaHmne, XNopuaoBO3roHKa 1 Ap., @ Takke reoTexHonornyeckme cnocobbl 4o6bIuK 30n0Ta (LUaxTHbIE U CKBaXKWMHHbIE CUCTEMbI BbiLLENayYMBaHus).

44. Hanbonee LIMPOKOE NMPYMEHEHNE B MPaKTVKe 30MoToAo0bIBaoLLMX KOMMAHWIA NOYyYMvM NPoLECcChl, OCHOBAHHbIE Ha LIMaHWOHOM BbilLenavnsaHum
3onoTa. [Mpu aToM, Hapsdy ¢ UCNOoNb30BaHNEM TPaAULIMOHHBIX METOLOB LMaHWAHOrIO BbilLenavnBaHus pyd ¢ nocrneayowym ocaxaeHmem 3omnota 3
pacTBopa Ha LMHK, B KoHUe 1970-x — Hayane 1980-x rr. 6onbLuoe pacnpocTpaHeHue nonyyYnnm HoBble 6omnee 3KOHOMUYHbIE TEXHONOMUW, OCHOBaHHbIE Ha
MCnonb3oBaHWK NpPoLLeccoB Ky4Horo Beilenaynsanus (KB). Mpouecc aetwes n rubok, yayymn yaobHeIM kak Ans manootbemHbix (4o 200 T B AeHb), Tak U
KpynHoo6beMHbIx (50000 T B A€Hb) NPOM3BOACTB, ¥ NMO3BONSET BOBMEKaTb B 3KCNyaTaumio pyabl ¢ Hu3kum (8o 0,5 r/T) cogepxaHvem sonota.

B 3aBMcMMOCTU OT NPOHULLAEMOCTY pyabl BO3MOXHbI BapuaHThl ee nepepaboTku kak ¢ ApobneHunem, Tak n 6e3 apobnexuns. 3onoto n cepebpo AOMKHbI
HaxoauTbCs B CBOBOAHOM COCTOSIHUM. «YNOPHbIE» PYAbl U PyAbl, COAepXaLimMe KOMMNOHEHTbI, UHTEHCUBHO CBS3bIBalOLLME LaHug, (Hanpumep, OKUCIIEHHbIe
cynbduabl Zn, Cu, FeAs, Sb, a Takke opraHM4eckoe BELLECTBO), A5 KyYHOrO BblLLENa4YnMBaHNUs HEMPUIOAHbI U3-3a HEYNPaBMSEeMOCTU XMMUYECKMX
NPOLIECCOB BHYTPY Ky4n 1 TpebytoT npeasapuTensHon 06paboTk (BbilLenayvBaHue nog AasneHneM, 6aktepnanbHoe BoilenadMBaHe 1 0GXWr B KUMSALLEM
cnoe).

B03MOXHOCTb MPUMEHEHUS TON UM MHOW CXEMbI KyYHOTO BbILLENAYMBaHUS AN KOHKPETHBIX 06BEKTOB AOMKHA ONPeAensiTbCs HA OCHOBE TEXHOMOMMYECKNX
UCNbITAHUIA U TEXHUKO-3KOHOMMUYECKOTO COMOCTAaBIIEHMS pa3nnyHbiX BapuaHToB. OnpeaensowmMm TEXHUKO-3KOHOMUYECKMMI MoKasaTensMm apeKTUBHOCTM
KyYHOTO BbiLLENavYnBaHusi SIBNSIOTCS: U3BIIEYEHNE 30M0Ta; PACXOA Y CTOMMOCTb peareHToB; MHTEHCUBHOCTb (MPOAOIMKMTENBHOCTL) NpoLecca.

OCHOBHbIM peareHToM, NPUMEHSIEMbIM MPY KYYHOM BblLLENavnBaHuy B NMPOMbILLIIEHHOM MacluTabe, SBRSIeTCA LMaHua HaTpus. 3aMeHuTensmy umaHuaa
MOTYT CRNY>XWTb KWCMNble pPacTBOPbl TUOMOYEBWHbI, TUOCYNbMATHbIE PacTBOPbI, TYMWHOBbLIE KUCMOTbl C [A00aBMEHMEM OKUCIUTENEN, KOMMO3ULIMMU,
COCTaBMeHHbIe Ha OCHOBE CyNb(aTHO-XIOPUTOBbLIX PACTBOPOB C fo6aBKkaMu XNOPUCTOrO HATPUS U Ap.

BaxkHoM XapaKTepuUCTMKOW pyabl Mpy KyYHOM BhlLLENaynBaHuM SIBMSIETCS ee npuemremasi npoHuuaemoctb B WTabene. MpucyTcTBrue B pyae wnama
KPYMNHOCTbO —50 MKM NMPUBOAUT K YNIOTHEHWUIO MaTepuana BHYTpu LWTabens, Bbi3biBaeT obpasoBaHune kaHanos, co3aarlmux HebnaronpusTHble ycrnoBust ons
umMpKynaummu pacteopa. Npu 9ToM yBenuuvMBaeTcsi NPOAOIKUMTENBHOCTb LKA BbILLENayYMBaHUsl U CHUXKaETCs U3BnedeHne MeTanna. B cBasu ¢ atum npu
TEXHOMOTMYECKUX UCCNEAOBAHUAX TMUHUCTBLIX 30M0TOCOAEPXaLUMX pya M pyd C BbICOKMM BbIXOAOM LUniama npu ux ApobneHnn Heobxoaumo yCTaHOBUTb
onTUMarbHbIe YCNOBUS OKOMKOBaHMWS ANs NoslydeHus arperaTtos, obnagatoLumx HeobXxoaMMon NPOYHOCTbIO U MOPUCTOCTbIO.

TexHonormyeckme uccrnegoBaHusi No Ky4HOMYy BbiLLenadvMBaHUio peKoOMeHAyeTCsl 3aBepLUaTh ONblITHO-NPOMbILLNIEHHBIMU UCTILITAHUSIMU B pearnbHbIX YCNOBUSX
MECTOPOXAEHMUS, Tak Kak B nabopaTopHbIX YCNOBUAX HEBO3MOXHO yYeCTb BCe hakTopbl, BNusiioLmne Ha appeKTUBHOCTb AaHHON TEXHOMorMn (Temneparypa
OKpyatoLLen cpefbl, BbicoTa 1 Nopsifok hopmmpoBanus wtabens n Aap.). Mpu onbITHO-NPOMBILLIIEHHON 0TPaboTke ONTUMarnbHbIX PEXMMOB U MapaMeTpoB
BCEX OnepaLmii TEXHONOMMYECKoN cxeMbl 0co060e BHUMaHWE O0IMKHO GbiTb yAeneHo BONpocam 3KOMOrn U NPakTUYeCcKon OLEHKe HAaQEeHOCTU KoMNekca
MAPOTEXHUYECKNX COOPYXKEHUIA B YCIOBUAX BO3MOXHON (hMUNbTPaLmn LMaHUCTbIX PACTBOPOB MPY BOZHUKHOBEHUWN KPUTUHECKUX CUTYaLNNA.

B kavecTBe npvmepa B npunoxeHun 2 npmBeaeHa 0606LeHHas TexHonornyeckasi cxema Ky4Horo BblLLena4ymBaHusi, peanv3oBaHHas Ha psge
ropHogo6biBatoLwmx npeanpusaTun CLUA n anpobrpyemas Ha OnbITHO-NPOMbILLNEHHBIX Nnowaakax B Poccum.

45. bonee 70 % MMPOBOro NPOM3BOACTBA 30M10Ta B HACTOSLLEE BPEMS OCYLLECTBINSETCH HAa OCHOBE TEXHOMOTMMYECKMX MPOLECCOB C UCMOMb30BaHNEM
yronbHol abcopbummn (npouecc CIP — «yronb B nynbne» u ero npoussogHblie: CIL — «yronb B pacteopey; CIC — «yronb B kornoHHax»). Metoabl CIP n CIL
MCNOMb3YTCHA AN NPAMOro N3BneYeHns 3onorta U3 Basecew, cogepxalimnx 50-60 % TBepabIX KOMMNOHEHTOB, B TO BpeMs kak npouecc CIC — ana n3snevyeHns
30M0Ta M3 pacTBopoB (0ObLIYHO MpW Ky4HOM Bbilenadmsanun). Mpouecc CIP («yronb B nynbne»), Kak NokasblBaeT MpakTuKa, MEHee YyBCTBUTENEH, YeM
npouecchbl UCMOSb3ytolne OCaXAeHWe 30M0Ta LMHKOM, K 3arpsi3HeHUsiM pacTBopa Cepou, CYypbMOW, MbIbskoM M 6Gonee ycToMuMB («BCesiieH») Mo
OTHOLLIEHWIO K XapakTepy nepepabaTbiBaeMoro cbipbsi. OH MOBbLILLAET U3BNEKAEMOCTb 30510Ta MO CPABHEHWUIO C TPAAULIMOHHBIMU METOAAMMU U S9KOHOMUYECKU
BbirogHee unx. B CeepHoii Amepuke, Asctpanuu, FOAP neinctBytoT komMBuHaThI, nepepabaTbiBaloliMe Ha OCHOBE AAHHOW TEXHOMOTMU pasfnuyHble BUAbI
CbIPbSl, HAYMHAS OT HU3KOKAYECTBEHHbIX PyA A0 PIOTALMOHHBLIX KOHLEHTPATOB, (hrIOTaLMOHHBIX XBOCTOB U XBOCTOB G1OMNOrMYECKOr0 OKUCHEHNS.

B ctpaHax CHI npu u3BneyeHun 3onota Gornee LUMPOKO W YCMELIHO MPaKTUKYTCA MOHOOOMEHHbIE TexHONormu (NpoLecchbl «cmona BO B3BECUM» U
«CMoOna B BblLLeNavnBatoLLeM pacTBOpe»), OCHOBaHHbIE Ha UCMOMNb30BaHWMKN B COPOLIMOHHOM MpoLiecce crneumnanbHbiX MOHOOBMEHHBIX CMOTT, BbiNyCKaeMbiX B
BMAE TBEPAbIX MOMUCTPOBAHHbBIX LUIAPUKOB. DT METOAbl UMEIOT psf onpederieHHbIX NPenMyLLEecTB Mo oTHoweHuio k Metoay CIP, u npegnonaraetcs, 4to
MOHOOOMEHHbIE CMOTSbl B MepcnekTmBe OyayT urpatb B A0bOblYe 30noTa Bce 6onee 3Ha4YMTENbHYH porb.

46. ins ycTaHOBNEHUs1 BO3MOXHOCTW UCMONb30BaHWs cnocoba noaseMHoro BbilenadmsaHus (MB) Ha KOHKpeTHOM obbekTe HeobxoauMOo MpOBECTU
KOMMnekc nabopaTopHbIX WM HaTYypHbIX FEOTEXHOMOTUYECKUX WccrnefoBaHuin. PelueHne o Lenecoobpa3HOCTW MPOBEAEHUS OMbITHO-NMPOMbILLIIEHHOTO
BbllLENayYMBaHMsa Ha pabounx syenkax, NpeacTaBUTENbHbIX MO rEOTEXHOMNOMMYECKMM CBOWCTBAM OTAEMbHbIX TUMOB PyA, UMW MO MECTOPOXAEHMWIO B LENoM
NPUHMMAETCS B 3aBUCUMOCTY OT MOMHOTbI U AOCTOBEPHOCTU NPEALLECTBYIOLLIMX UCCNEA0BaHWIA.

Mo pesynbratam UccrefoBaHWii HEOGXOAUMO YCTaHOBUTb:

hopMy HaxoXaeHWs 30M0Ta U NPUHLMNMAnNbHYI0 BO3MOXHOCTb €ro NepeBoda B pacTBOPEHHOE COCTOSIHUE;

KO3 DULIMEHTBI N CKOPOCTN U3BNEYEHNS 30510Ta U3 HEAP, @ NPY aHU3OTPOMUK OTIIOXKEHWI N BOZMOXHOCTU UCMOMNb30BaHUSI HA HUX Pas3nuyHbIX
reoTexHONOrMYeCKUX PEXMMOB — BbIAENUTb TEXHOMOMMYeckue TUnbl;

KMHETMKY pOCTa 1 NocneayoLero NOCTENEHHOTO CHUXKEHUS CoAepKaHWs 30oTa B NPOAYKTUBHOM pacTBOpE, OCTATOYHbIE COAEPXKaHNUs U OCTaTOYHble
€ero 3anacbl B Hejpax B KOHTYpe OMnbITHOW 0TpaboTku, 3aBepeHHble AaHHBIMU KOHTPOSTbHBIX CKBAXWH;

PeX1M 3aKauky BblLLENaYMBaOLLMX M OTKaYkM NPOAYKTUBHbLIX PACTBOPOB, NOKa3aTeny pacxofa peareHToB B KONIMYECTBEHHOM U JEHEKHOM BbIpaXXeHUM;

TEXHOMOTUIO U MOKa3aTENMN U3BMNEYEHUS 30510Ta U3 NPOAYKTUBHBLIX PACTBOPOB, NepepaboTky 30110TOCOoAePKaLLMX KOHLEHTPATOB;

BO3MOXHOCTb 3arpsi3HEHUs1 TEPPUTOPWU MO NNOLAAN U HA rIyOWHY (MUrpaumnsi BpeAHbIX 31IEMEHTOB B NlatepanbHOM U BepTUKanbHOM HanpaBrieHusix,
yTeyka ux u3 paboyer 30Hbl C y4eTOM (HOHOBBIX 3HAYEHUIA) U TEXHOMNOTMIO PEKYNBTUBALMM re0norMyeckor cpedbl Nocne 3aBepLueHns oTpaboTku.

47. KayecTBO 30n0TOCOAEPXKALLMX KOHLEHTPATOB B KAXAOM KOHKPETHOM Crydae pernaMmeHTUpyeTcs JOroBOPOM Mexay NocTaBLUMKOM (PYAHUKOM) 1
MeTannypruieckum npeanpusaTMem unm AoMKHO COOTBETCTBOBATb CYLLECTBYIOLWMM CTaHAapTaM U TEXHUYECKUM YCrOBUSM (4151 CBeAEHUSI CM. NPUNOXeHNe
3).

B cnoxwBLuencsi 0Te4eCTBEHHOW NPaKTUKe MPUHATO CYUTATb, YTO:

KOHLEHTpaT rpaBMTaLMOHHBI 30M0TOCOAEPXKALLMIA NO CoAepKaHWio 30510Ta U NpUMeceii JOKEH COOTBETCTBOBATL HOPMaM, ykasaHHbIM B Tabn. 6;

KOHLIEHTPpaT oroTaLMOHHbIV 30/10TOCOAEPXKaLLMIA MO CoAEePXKaHMIo 30M10Ta U NpUMecei A0MKEeH COOTBETCTBOBaTL HOPMaM, ykasdaHHblM B Tabn. 7;

3onoTocoAepXallas KeapLuesas pyaa, npumeHsiemas B kadyecTBe dritoca Ha MegennaBunbHbIX 3aBogax (Tabn. 8), AomkHa COOTBETCTBOBATb
TpeboBaHMAM, yKasaHHbIM B Tabn. 9.

Tabnuvua 6
Hopmbl conepxaHuii 3onota U npUMeceit B rpaBUTaLlMOHHOM KOHLEHTpaTe
CogepxaHue BnaxHocTb, | KpynHocTs,
3onora, He npumecei, He 6onee, % He ©Gonee, | He bonee,
MeHee, I/T | MbllwbsKa | cypbMbl | ruHosema | % MM
50 0,7 0,3 10 4 3
Tabnuua 7

HopMmbl coaepxaHuii 3010Ta M NpuMeceii BO (hNoTaLuMOHHOM KOHLEHTpaTe



KoHueHTpat CopepxaHue Bna)HocTb,

3onora, He npumecen, He 6onee, % He Gonee, %
MeHee, /T | MbllbsiKa | CypbMbl | FMHO3eMa
drnoTaUNoHHbIN 20 2 0,3 10 6
30M0TOCOAEPKALLUI
3onoTocoaepxaLiuii 30 1 0,3 10 -
060)OKEHHBIN (Orapok)

Tabnuvua 8
Knaccudmkaumsa dniocosbix pya
Knacc pyabl O6nacTtb NpUMeHeHUs
Mpwv oTpaxaTenbHoW NnaBke MeabCoAEPKALLEro Chipbsi
OTpaxaTtenbHblin
KoHBepTOpHbIi Mpu GeccemepoBaHUM MELHbIX LUTENHOB U YEPHOBOW Meaun
13 BTOPUYHOTO CbIpbsi
LLaxTHbIn Mpu waxTHoM nnaBke MeAbcoAepXallero U MefHOCEpPHOro
Cbipbsi
Tabnuua 9
Tpe6GoBaHUA K XMMUYECKOMY COCTaBY U KPYNHOCTU KIlacCoB U copToB (hnocoBbIX pya
Knacc u copt CopepxaHwve, % KpynHocTb, MM
KpemHeseMma obLuero, He rMMHO3eMa, He MbILLbsIKa, CYypbMbl,
MeHee 6onee He Gonee He Bonee
OTpaxaTenbHbln 0-10
| copt 70 8 0,8 0,3
Il copt 65 10 0,8 0,3
Il copt 60 13 0,8 0,3
KoHBepTOpHbIN 10-50
| copt 70 8 0,8 0,3
Il copt 65 10 0,8 0,3
Il copt 62 12 0,8 0,3
LLlaxTHbIn 50-120
| copt 90 6 0,8 0,3
Il copt 75 8 0,8 0,3
llicopt 68 9 0,8 0,3

[lns KOHLEHTpaToB 30110Ta, HE COOTBETCTBYIOLMX TPeOOBaHMAM MPOMbILLIIEHHOCTU MO MPeAeribHOMY CoAepXKaHUo BpefHbIX npuMecein (MbllLbsiKa,
CypbMbl U Ap.), @ Takke AN BecbMa YMOPHbIX KOHLEHTPATOB, COAEPXaluuX TOHKOAMCMEPCHOE 30M0TO, TECHO CBSI3aHHOE C Cynbcuaamu (MMpuUTOM,
apceHoNnVpuTOM) U He W3BMEeKaeMoe MNPsAMbIM LiMaHUMpOBaHWEM, criedyeT oOueHUTb 3(PMEKTUBHOCTL UX  nepepaboTku MeTogamu GakTepuanbHOro
BblLLieNaynmBaHust.

Mpu NpoBEAEHUM TEXHOMOTUYECKUX MCTIbITaHUI HEOBXOANMO NoAoGpaTh APEKTUBHBIE KyNbTYpbl GakTepui, CTeNeHb U3MenbBYEHNs KOHLEeHTpaTa (pya),
onpeaenuTb MNOTHOCTL MyMbMbl, aKTUBHOCTL €€ NepemMellMBaHus 1 aspauumn, onTuMarbHble Ans npolecca BollenadmsaHus pH, Temneparypy, cogepxaHue
KNeTok B 1 MM nNynbMbl, CKOPOCTb OKUCINEHUSI CynbMUAOB, BENUYMHY W3BMEYEHUst 30M0Ta MpW MocneayloleM LMaHMpoBaHWKM, Pacxod peareHToB npu
LiaHMpOBaHUN U 0GE3BPEXMBAHNN UCTIONb30BAHHbBIX PACTBOPOB.

V. Msyqeuue rmaporeosriorm4ecKmnx, UHXXeHepHo-reormorn4eCcKmnx, IKOJNIoOrM4eCKMX n Apyrmx npupoaHbIxX yCﬂOBMFI MeCTOopOXaeHns

48. MmgporeonornvyeckuMmn UccrefoBaHUsMI AOMMKHbI BblTb U3y4YeHbl OCHOBHbIE BOLOHOCHbIE FOPWU3OHTbLI, KOTOPble MOTYT yyacTBoBaTb B 06BOAHEHWN
MECTOPOXAEHNS, BbiSsBMEHbl Hanbonee 06BOAHEHHbIE YYACTKM 1 30HbI M PeLLEHbl BOMPOCh] UCMOMb30BaHUA UK cOpoca pyAHUYHbIX BOA.

Mo kaxaomy BOAOHOCHOMY TFOPU3OHTY CriedyeT YCTaHOBWTb €ro MOLLHOCTb, NIWTOMOTMYECKMA COCTaB, TUMbl KOMMEKTOPOB, YCMOBWS MUTaHUs,
B3aMOCBSI3b C APYTMMU BOAOHOCHBIMM FTOPU3OHTaMU 1 NOBEPXHOCTHBIMM BOAaMU, NMONOXEHNE YPOBHEN MoA3eMHbIX BOA W Apyrie napameTpbl; onpeaenuTb
BO3MOXHbl€ BOAOMPUTOKM B 9KCMIyaTaLMOHHbIE FOPHble BblpabOTKKM, NPOXOAKA KOTOPbIX MPedyCcMOTpeHa B TeXHMKO-3KOHOMMYeckoM obocHoBaHun (T3O)
KOHOMLMIA, 1 pa3paboTaTb peKoOMeHAaLmMK Mo 3alumTe 1x oT Noa3eMHbIx Bod. Heobxoammo Takke:

U3yYnTb XMMUYECKUIA COCTaB 1 BakTepuornornyeckoe COCTOsiHUE BOf, y4acTBYOLWMX B 06BOAHEHUM MECTOPOX/AEHUS, UX arpeCCUBHOCTb MO OTHOLLEHUIO
K 6eToHy, MeTannam, nonmMmepam, cogepXkaHme B HUX MonesHblX U BpeAHbIX NpuMecei, a No paspabarbiBaeMbiM MECTOPOXAEHUAM — MPUBECTU XUMUYECKUI
COCTaB PyAHUYHbIX BOA U MPOMCTOKOB;

OL|EHUTb BO3MOXHOCTb WCMONb30BaHWSt APEHaXHbIX BOA ANS BOAOCHAGXKEeHUS Unu U3BMEYEHWUS M3 HUX LIEHHbIX KOMMOHEHTOB, @ Takke BO3MOXHOE
BMMSIHNE X ApeHaxa Ha AeNCTByloLMe B paioHe MEeCTOPOXAEeHUS NoA3eMHble Bogo3abopb;

AaTb peKoMeHAaLuu Nno NPoBeAEeHNIO B NOCNeaytolieM HeobXoaMMbIX crneumnanbHbIX U3bickaTernbCkux paboT, oLueHUTb BnsHWe copoca pyAHUYHbIX BOA
Ha OKpyXaloLLylo cpeay;

OLIEHUTb BO3MOXHbIE€ NCTOYHUKM XO3AWCTBEHHO-NUTLEBOIO N TEXHNYECKOro BOJOCHabXeHNs, obecneyvBatoLne notpebHoCTb ByayLmnx NnpeanpusiTuin no
nobbive 1 nepepaboTke MUHEPANbHOTO ChIpbS.

YTunusaums ApeHaxHblx BOA npeanonaraeT MOACHET WX 9KCMnyaTauMoHHbIX 3anacoB. OH Mpou3BOAMTCS, PYKOBOACTBYSICb COOTBETCTBYOLLVMMU
MEeTOANYECKUMMN JOKYMEHTaMW.

Mo pesynmbratam ruaporeonorMyeckux WCCneaoBaHWiA JOMkKHbI OblTb JaHbl peKkomMeHZauun K MPOEeKTUPOBaHWIO PYyAHWKA, BKMoYalolme: cnocob
OCYLLIEHMWSI Fe0NorMyeckoro MaccuBa; BOAOOTBO/,; YTUNMU3aLMIO APEHaXKHbIX BOL; UCTOYHUKW BOAOCHAGXEHWS; NPUPOJOOXPaHHbIE Mepbl.

49. MNpoBeaeHVe MHXEHEePHO-TeONOrMYeCcKNX UCCNeAoBaHUA Ha MECTOPOXAEHUSAX MpW pasBefke HeoOXoAMMO ANs MHAOPMAaLMOHHOTO obecreveHus
npoekTa pa3paboTku (pacyeTa OCHOBHbIX NapaMeTpoB kapbepa, MoA3EMHbIX BbipabOTOK 1 LIENUKOB, TUMOBbIX MAcnopToB BypoB3pbIBHLIX PaboT 1 KpenneHus)
1 NoBblLWeHNs 6e30nacHOCTU BEAEHWSI TOPHBLIX paboT.

WHxeHepHo-reonornyeckme UCCnenoBaHns Ha MeCTopoXaeHun HeobxoanMo NPOBOAUTL B COOTBETCTBUM C «MeToaMYecKIM pyKOBOACTBOM MO U3YyHYEeHUIO
MHXXEHEePHO-Teonorn4ecknx yCrioBuil pyaHbIX MECTOPOXAEHUIA MPU pa3BedKke», paCCMOTPEHHbIM 1 0406peHHbIM [lenapTaMeHTOM reofiorum 1 MCnonb3oBaHus
Heap MwuHucTepcTBa MnpupogHbIX pecypcoB Poccuiickoin ®epepauum (npotokon Ne 7 oT 4 ceHTabpa 2000 r) u MeTOAMYECKMMU peKOMeHAaLusMu
«MHxeHepHo-reonornyeckne, rmaporeonornyeckne M reo3Konornyeckne UccneaoBaHUs MNpy pasBedKke W SKCrnyaTauuu pyAHbIX MECTOPOXOEHUN»,
paccMOTPeHHbIMU 1 0A0OPeHHBIMK YNpaBneHnem pecypcoB MoA3eMHbIX BOf, re03KOMOorm 1 MOHUTOPUHIa reonornyeckoi cpeabl MUHUCTEpPCTBA NPUPOAHBIX
pecypcoB Poccuiickont ®egepauum (npotokon Ne5 ot 12 anpens 2002 r.)

MHXeHepHO-reonornyeckumMm  UccrefoBaHUAMM  OOMKHbI  ObiTb  M3y4eHbl: (DU3NKO-MEXaHWYeckne CBOWCTBA pyd, PyAOBMELLAOWMX Mopog U
nepeKpbIBatoLLMX OTIIOXKEHWIA, Onpefensiolne XxapakTepUcTUKy UX NPOYHOCTU B €CTECTBEHHOM W BOAOHACILLEHHOM COCTOSIHUSX; UHXEHEepHO-reornormyeckue



0COBEeHHOCTM MaccuBa MoOpod MECTOPOXAEHUS M MX aHWU30TPOMNWs, COCTaB MNOPOA, UX TPELMHOBATOCTb, TEKTOHMYECKask HapyLIeHHOCTb, TEeKCTypHble
0COBEHHOCTU, 3aKapCTOBAHHOCTb, Pa3pyLUEHHOCTb B 30HE BbIBETPUBAHUS;, COBPEMEHHbBIE TEONOrnYecKkMe NPoLECCHI, KOTOPbIE MOTYT OCMOXHUTL pa3paboTky
MecTopoxaeHusi. Ocoboe BHUMaHWe crneayet yAenuTb OLEHKE: TEKTOHUYECKUX HapyLUEHUA U 30H MOBLILIEHHOW TPELUMHOBATOCTMW; MOLLHOCTMW, CTENEHU U
Xapaktepa ApobneHvs nopoa W pyAd; 3anofHWUTENS HapyLUeHW; BO3MOXHOCTWM BOAOMPUTOKOB MO HAapyLUEHWSIM Kak MO MPOCTUMPaHWIO, Tak U MNageHuio;
CTPYKTYpHOI BNoYHOCTU MaccuBa.

B paiioHax ¢ pa3BuTMemM MHOroneTHemep3nbix Nopog criegyeT yCTaHOBUTb TeMmnepaTypHbI PEeXUM MOpPOA, NOMOXEHWE BEPXHEeM W HUXKHEN rpaHuL
MEp3MOTHOW TOMLUM, KOHTYPbl U rMyOBuHbI pacnpoCcTpaHeHUs TanukoB, XapakTep M3MeHeHWs (hu3M4eckux CBOWCTB MOpOoA Mpwu oTTauBaHwuu, rnyobuHy cnos
CE30HHOr0 OTTauBaHWs 1 NPOMEepP3aHus.

B pesynkrate MHXeHEepHO-TeoNornYeckux UccrnenoBaHnin AOMKHbI ObiTb NONy4YeHbl MaTepuarnbl Mo NPOrHO3HOW OLEHKE YCTOWYMBOCTM MOPOA B KPOBE
ropHbIX BblpaboTok, 6opTax kapbepa 1 A4S pacyeTa OCHOBHbIX NapamMeTpoB Kapbepa.

Mpy Hanuunm B panoHe MECTOPOXAEHUS OEUCTBYIOLUMX LIAXT WU KapbepoB, PaCMOSIOKEHHbIX B aHanOrM4YHblX rMapOreonorMyeckux U UHXeHepHo-
reonornyecknux ycrnoBusix, ANS XapaKTepUCTUKM pa3BedblBaemol niowagun crnegyeT WUCMofb3oBaTb AaHHble O CTeneHNn OBBOOHEHHOCTU U UHXEHEPHO-
reoriorMyecKkmx yCroBusaX aTUX LLIAxT U KapbepoB.

50. Pa3spaboTka 30M0TOPYAHbIX MECTOPOXAEHWI MPOM3BOAUTCH OTKPbLITbIM, MOA3EMHBLIM U KOMOMHMPOBaHHBIM cnocobamu. pu KOMOWHMPOBAHHOM
cnocobe rpaHuuly OTpPaboTKM OTKPbITbIM Crnocobom ycTaHaBnMBalOT NPUM MOMOLUM MNpPeAenbHOro KoadduumneHTa BCKPbIWW, WCXOAS W3 paBeHCTBa
cebecTonmocTy Jo6bIYM NMONE3HOrO UCKOMaeMoro TeM 1 ApYrMMm CrnocoboMm.

[okasaHa BO3MOXHOCTb MpUMeHeHus Anst obblum 3omota cnocoba noAasemMHoro BoiwenadnBanus (MB) Ha 3010TOCOAEpPXKALUMX OTMOXKEHMUSIX KOpbI
BblBETPMBaHUA. Havbonee GnaronpuATHeIMKM AN ucnonb3oBaHua Metopa 1B asnsioTcs Hernmy6oko 3aneratolime pbiXnble WAn CUNbHOTPELLMHOBaTbIe
OEe3VHTErpupoBaHHbIE OTIIOXKEHWUS (OrpaHNYEHHbIE BOAOYMNOPHbLIMU FOPU3OHTamu), BOAONPOHULL@EMbIE, HACTUYHO OOBOAHEHHbIE, B KOTOPbIX 30/10TO HAX0AUTCS
B MPUrogHON ANs BbllLenaymBaHus opme.

MpumMeHseMble cnocobbl pa3paboTky 3aBUCAT OT FOPHO-TEONOrMYECKUX YCNOBUI 3aneraHns pyaHbIX Ter, NPUHATBIX FOPHOTEXHUYECKUX MOKasaTenew,
cxem fobblun pyabl 1 o6ocHoBbIBaTCA B TOO KOHAULIWIA.

51. [INs MeCTOPOXAEHWIA, TAe YCTAHOBINEHA NPUPOAHasi FAa30HOCHOCTb OTNOXEHWUI (MEeTaH, CEPOBOAOPOA U ApP.), AOMKHbI ObITh N3yYeHbI 3aKOHOMEPHOCTH
MN3MEeHeHMs codepXaHns 1 cocTasa ras3oB Mo NnoLwaau u ¢ rnyoruHon.

52. CnenyeT onpenenuTb BAUSIIOLLME Ha 340POBbE YenoBeka akTopbl (MHEBMOKOHMO300MNACHOCTb, NOBbILIEHHAs! PaaNoaKkTUBHOCTb, reoTEpMUYECKHE
ycnoBus u ap.).

53. Mo parioHaM HOBbIX MECTOPOXAEHUI HeOBXOAMMO yKa3aTb NnoLiaan ¢ OTCYTCTBMEM 3anexen NomnesHbIX UCKONaeMbiX AN pa3MelleHns OObekToB
NPON3BOACTBEHHOTO U XUULLHO-TPaXXOAHCKOTO Ha3HaYeHWsi, XBOCTOXPAHUIWLL M OTBanoB NycTbix nopof. [MpuBoasTcs AaHHble O HanMuuM MECTHbIX
CTPOUTENbHbLIX MaTepmasnoB 1 BO3MOXXHOCTW UCMNOMb30BaHNSA B KAYECTBE UX BCKPbILLHbIX NOPO4 M3y4aeMoro MeCcTopoXAEHUS.

54. OcHoBHasi Lenb 3KOMOMMYecKMX WMCCneqoBaHuiA 3aknvaeTcs B MHGOpPMaUMOHHOM obecnedeHun NpoeKkTa OCBOEHWSI MECTOPOXAEHWUS B 4acTu
NPUPOAOOXPaHHbIX Mep.

Cneumnduka TEXHOTeHHbIX WCTOYHMKOB BO3OENCTBUS 30M0TOPYAHBLIX MECTOPOXAEHUW onpeaensieTca crnocobom (Noa3emMHbIM, OTKpbITbIM, [1B)
pa3paboTku, NpuUMeHeHVeM droTauum 1 LMaHMpoBaHUs Npu nepepaboTtke pyd, NpUCyTCTBMEM B pyae WM npoayKTax nepepaboTku B kadecTBe npumecen
BMUCMYTa, CBUHLA, UMHKA, Meau, onosa, cepebpa, Mbllbsika, PEHNSA, CeNeHa, TENnypa, repMaHusi, CKaHausi.

JKOMNOrM4eCcKUMM UCCNefoBaHNAMI AOMKHbI ObITb YCTAHOBMEHBI: (DOHOBLIE NapaMeTPbl COCTOSIHUA OKpYXatoLlen cpeabl (YpoBeHb paauauum, ka4ecTBo
NOBEPXHOCTHBIX M NOA3EMHbIX BOA W BO3[dyXa, XapaKTepucTUKa NMOYBEHHOrO MOKPOBa, PaCTUTENbHOMO W XMBOTHOMO MWpa W T. A., NpegnonaraeMble BUAbI
XUMUYECKOrO U (DU3NYECKOTO BO3AENCTBMSI HAaMEYAEMOro K CTPOMTENbCTBY OObEKTa Ha OKpYXawLlyl MNpUPOAHYK cpedy (3anbineHue npurnerarLwmx
TEPPUTOPUIA, 3arpA3HeHne MOBEPXHOCTHbIX W MOA3EMHbIX BOA, MOYB PYAHWYHBIMW BO4AMM W NPOMCTOKamu, BO3gyxa Bblbpocamwn B atmocdepy u T. 4.);
06beMbI U3bATUSE ANA HYX[ NPOM3BOACTBA NPUPOAHBIX PECYPCOB (MECHbIX MAacCMBOB, BOAbl HA TEXHUYECKUE HYXAbl, 3eMEMNb ANs pasMeLLeHNst OCHOBHBIX U1
BCMOMOraTeNbHbIX NMPOM3BOACTB, OTBANOB BCKPbLILHbLIX Y BMELLAKLWMX FOPHbIX MOPOoA, HEKOHAWUUMOHHbLIX pya U T. A4.); XapakTep, MHTEHCUBHOCTb, CTENEHb U
0MNacHOCTb BO3AENCTBUSA, NPOAOIHKUTENBHOCTb U AMHaMMUKa (OYHKLMOHUPOBAHWNSA MCTOYHWKOB 3arpsi3HEHUS U rPaHnLbl 30H UX BAMSHUS.

[ns pelueHns BONPOCOB, CBSI3aHHbIX C PeKynbTMBaUMEN 3eMeflb, crieqyeT onpeaenuTe MOLHOCTb NOYBEHHOMO NMOKPOBa M MPOU3BECTU arpoxXnMmyeckue
WUCCNEeOoBaHNSA PbIXMbIX OTIIOKEHWUN, @ TaKkKe BbISCHUTb CTENeHb TOKCUYHOCTM MOPOA BCKPbILWM UM BO3MOXHOCTb 06Bpas3oBaHWMsi Ha HUX PacTUTENbHOrO
nokposa. [JomkHbl 6biTb AaHbl pekomeHaauun no pa3paboTke MeponpuaTUiA MO OXpaHe Heap, NPenoTBPAaLLEHMI0 3arpsA3HEeHVs OKpyXatollen cpefbl W
pekynsTMBaLMKN 3eMerb.

55. Tngporeonornyeckme, WHXEHEePHO-reonornyeckme, reokpuonormdeckne, ropHo-reosiornyeckne, IKormorndeckue u Apyrue npupoaHble YCroBuMs
OOMKHbI OblTb M3y4YeHbl C AeTanbHOCTbi, obecneyvBalolleil NonyvyeHue WUCXOOHbIX AaHHbIX, HEeoOXOoAMMbIX AN COCTaBMeHus npoekTa paspaboTku
MecTopoxaeHus. Npu 0cobo CROXHbLIX TUAPOreoNIornMYeckMX, WHXEHEPHO-TeONOrMYECKUX U APYrMX NPUPOAHbIX YCNoBUSX pa3paboTku, TpebytoLmx
NOCTaHOBKU cneumanbHelX paboTt, oGbeMbl, CPOKM W MOPAOOK NPOBEAEHUS UCCMedOoBaHWI COrMacoBLIBAOTCA C HeApOnosfib30BaTENSMU UM MPOEKTHLIMU
opraHusaumamu.

56. [pyrne nonesHble UCKOMaeMble, 06pasytolime BO BMELLAIOLWMX U NEPEKPLIBAOLLIMX MOPOAaX CAMOCTOSITENbHbIE 3anexu, AOMKHbI ObiTb U3yYeHbl B
CcTeneHn, No3BONsiloLEen onpegenuTb UX NPOMBILINEHHYIO LIEHHOCTb U 06MnacTb BO3MOXHOMO WCMOSb30BaHUs B COOTBETCTBUM C «PekomeHgauusiMm no
KOMMNMEKCHOMY WU3Yy4YeHUIo MeCTOpO)K,D,eHMVI N noacyeTy 3anacoB MONYTHbIX MOMEe3HbIX UCKOMaeMbIX U KOMMOHEHTOBY, ytsepxaeHHsimu MIMP Poccun B ycTaHoOBNEHHOM

nopsiake.

VI. MopacueT 3anacoB

57. MNogcyeT n KkBanudUKaLms NoO CTeneHn pasBefaHHOCTK 3anacoB 30510TOPYAHbLIX MECTOPOXAEHUN NMPOU3BOAUTCA B COOTBETCTBUM C TpeboBaHWUAMU
«Knaccudukaumm 3anacoB MeCTOPOXAEHUA M MPOTHO3HbIX PEeCypcoB TBEPAbIX MOME3HbIX WCKOMaeMmblx», yTBepXAeHHoW npukasom MIP Poccum ot 11
nekabpsi 2006 r. Ne 278.

58. Banacbl noAcCYMTLIBAKOTCSA MO MOACYETHbIM OMOKaM, KOMMYECTBO pyAbl B KOTOPbIX HE [OMKHO MpeBbllaTb, Kak MpaBuio, rodoByto
Npon3BOANTENBHOCTL ByayLLero ropHOro NPeAnpUATAS. Y4acTku pyaHbIX TeM, BbiAenseMble B NOACHETHbIE BMOKU, AOMKHbLI XapakTepn3oBaTbCs:

O[IMHAKOBOW CTENeHbI0 pasBeAaHHOCTU U N3yHEeHHOCTU NapaMeTpoB, ONPeaensIioLLMX KONIMYECTBO 3anacoB 1 Ka4ecTBO pya;

OHOPOAHOCTbIO rE0I0NMYECKOro CTPOEHNS, MPUMEPHO OQNHAKOBOMN UNW BN3KOM CTENEHbI0 M3MEHYNBOCTU MOLLHOCTU, BHYTPEHHEro CTPOEHNS PyAHbIX
Ter, BELECTBEHHOIO COCTaBa, OCHOBHbIX NoKa3aTenen ka4yectsa U TEXHONMOIMYeCKUX CBONCTB pyabl;

BblAEPXXaHHOCTLIO YCIOBWIA 3aneraHns pyaHbIX Ten, onpeaeneHHoN nNpuypoveHHOCTbio Brioka K eaMHOMY CTPYKTYPHOMY 3reMeHTY (Kpbiry, 3aMKOBOM
4YacTun CKnagKku, TEKTOHNYECKOMY BroKy, orpaHM4eHHOMY pa3pbiBHbIMW HAPYLLEHUAMM);

OBLLHOCTBIO FOPHOTEXHUYECKMX YCII0BUIA paspaboTku.

Mo nageHunto pyaHbIX Ten NOACHETHbIE BNOKW cneadyeT pasaensaTb ropM3oHTaMM rOpHLIX PaboT UK CKBAXWH, MO NPOCTUPAHMIO — Pa3BEeAOYHbIMU JIMHUAMU
(npodbunsimu), ¢ y4eTom Hameyaemon nocrneaoBaTenbLHOCTU OTPaboTKM 3anacos.

Mpy HEBO3MOXHOCTU FEOMETPU3aLMN U OKOHTYPUBAHWS PYAHbIX TN WU MPOMBILMEHHbIX (TEXHONOTMYECKNX) TUMOB M COPTOB PyA KONMMYECTBO U
KavecTBO H6anaHcoBbIX M 3a6anaHCcoBbLIX 3anacoB Py B NoACHETHOM 6roke onpeaensieTcs CTaTMCTUYECKN.

59. Mpu noacyeTe 3anacoB AOMKHbI yYNTbIBATLCA CriedyloLne AONONHUTENbHbIE YCNOBUS, OTpaxatoLue cneumduky 3010TopyaHbIX MECTOPOXAEHMN.

3anacbl kateropum A NOACYMTLIBAIOTCA TOMbKO Ha paspabaTbiBaeMblX 30MOTOPYAHbIX MECTOPOXAEHUAX MO AAHHLIM 3KCMNyaTaLMOHHOW pasBeaku u
FOPHO-NOArOTOBUTESNbHbLIX BbIPABOTOK. K HUM OTHOCATCA 3anachl NOATOTOBMEHHbIX UMM FOTOBLIX K BbleMKe GroKoB, OTBeYatoLme no cTeneHn passegaHHOCTU
TpeboBaHuAM Knaccudmkaumm K 3Ton KaTeropuu.

3anachbl kateropuu B npu passeake noacynTLIBAOTCS TOMBKO HA MECTOPOXAEHUsIX 2-i rpynnbl. K HAM OTHOCATCS 3anachl, BblAeNeHHbIe Ha yYacTkax
aetanusauum vnu B npegenax Apyrux Yacten pydHbiX Ten, CTeneHb pa3BedaHHOCTM KOTOpbIX COOTBETCTBYeT TpeboBaHMAM Knaccudukauum k sTomn
Kareropum.

KoHTyp 3anacoB kaTteropuu B gomxkeH 6biTb NpoBeaeH No ropHbIM BbipaboTkam unm ckeaxvHam 6e3 sKCTpanonsuum, a OCHOBHbIE reornormyeckue
XapakTepuUCTUNKM PyaHbIX TeN 1 Ka4ecTBO pydbl B Npedenax 3Toro KoHTypa onpefeneHbl No AoCTaToMHOMY 06beMy npeacTaBUTENbHbIX AaHHbIX.

Ha mecTopoxaeHusix, rae obbem pyabl OnpefenseTcs ¢ Mcnonb3oBaHMeM koadduLmMeHTa pyAOHOCHOCTH, K kaTeropum B MoryT BbiTb OTHeCeHb! 6roku, B
npeaenax KoTopbix KO3MMOULNEHT PYAOHOCHOCTH BbILLE, YEM CPEAHUIA MO MECTOPOXAEHNIO, YCTAHOBIIEHbI M3MEHUYMBOCTL PYAOHOCHOCTM B NNaHe 1 Ha



rny6uHy, 3aKOHOMEPHOCTN NPOCTPAHCTBEHHOTO MOMOXEHUS, TUNUYHbIE (DOPMbI 1 XapakTepHble pa3Mepbl Y4acTKOB KOHAULIMOHHBIX Py4 B CTENEHW,
NO3BOMSALLEN AATb OLEHKY BO3MOXHOCTMN UX CENEKTUBHOW BbIEMKU.

Ha paspabaTbiBaeMblx MECTOPOXAEHUSIX 3anackl kaTeropun B nogcuntbiBaoTcs MO AaHHLIM AOMOMHUTENBHON pasBeaKku, SKCMnyaTaumoHHOW pa3Beaku
rOPHO-MOATrOTOBUTENBHBIX BbIpabOTOK B COOTBETCTBUM C TpeboBaHnaMU Knaccudmkaumm K 3Toi KaTeropum.

K kateropum C; OTHOCATCA 3anackl Ha y4YacTkax MeCTOPOXAEHWW, B Mpefenax KOTOpbIX BblAepXaHa MpUHATas ANs 9TOW KaTeropuu ceTb FOpPHbIX
BbIpabOTOK W CKBaXWH, @ [OCTOBEPHOCTb MOMYYEHHOW NpW 3TOM MHOPMaLMU NOATBEPXKAEHA HA HOBbIX MECTOPOXAEHUSIX ydacTkamu AeTanusaumu, a Ha
paspabaTbiBaeMblX MECTOPOXAEHUSX — AaHHbIMW 3Kcnnyatauun. Ha mecTopoxaeHusix, roe obbem pyabl onpenensercss ¢ MOMOLLbl KoadduumeHTa
PYAOHOCHOCTM, U3YYEHHOCTb OCHOBHbLIX OCODEHHOCTEN BHYTPEHHEro CTPOEHWUs AOMKHa obecneynTb BbISSICHEHWE PYAOHACLILLEHHOCTU U 3aKOHOMEPHOCTEWN
pacnpegeneHns y4acTkoB KOHANLMOHHBIX pyA.

KoHTypbl 3anacoB kateropuu C;, Kak NpaeuIio, onpegensiotcsl No pa3esefoyHblM BelpaboTkam, a Anst Hanbonee BblAepXXaHHbIX U KPYMHbIX PyAHbIX Ten —
reosiornyeckn 060CHOBAHHOWM OrpaHUYEHHOWM 3KCTPanonsiuuen, yuYuTblBaloLWen N3MeHeHNne MopPOCTPYKTYPHBIX OCOBEHHOCTEN, MOLLWHOCTEN PYAHbIX Ten u
KayecTBa pyA. Pasmep 30HbI 3KCTpanonsAumMmn He AOMKEeH NPeBbIaTh NONOBUHBLI PACCTOSHUS MeXay BblpaboTkamu, NPUHATOrO ANA 3anacos 3TOWN KaTeropum.

3anacbl kateropun C, NOACUMTLIBAIOTCS MO KOHKPETHBIM PYAHBIM Teflam NyTeM 3KCTPanonsumum no NPOCTUPAHWIO U NaAeHUI0 OT KOHTYpa pa3BedaHHbIX
3anacoB 6oree BbICOKMX KaTeropuii Ha OCHOBE reou3nyecknx paboT, reosioro-CTPYKTYPHbIX MOCTPOEHUIN, U3YYeHUs 3aKOHOMEPHOCTEW W3MEHEHUs
MOLLHOCTEN pyaHbIX TEN U CcoAepXXaHUM 30M0Ta B HUX U €OVHUYHbBIX PYOHbIX NepeceyeHuii, NoATBEPXKAAoLWNX 3Ty IKCTPanonsaumio; No caMmocToATeNlbHbIM
PYAHbIM Tenam — WUCXOAS M3 COBOKYMHOCTU PYAHbIX NepecedeHui, YCTaHOBMEHHbIX B OOHaXEHWsX, TOpHbIX BblpaboTkax M CKBaXMHAaX C y4eTOM AaHHbIX
reon3nN4ecKnx, reoXMMMYecKux MCcrnegoBaHUM N reoriormyeckux MOCTPOEHWI, a NPU HEBO3MOXHOCTW reoMeTpu3aumv pyaHbIX Ten — CTaTUCTUYEeCcKu B
0606LLeHHOM KOHType. Npu onpeaeneHWn KOHTYpOB nodcyeTa 3anacos kateropun C, cnepyeT yunTbiBaTb OOLLYHO U3YYEHHOCTb reonormyeckoro CTpoeHus
MECTOPOXAEHWS, YCINOBUA 3aneraHust pyaHbIX TeN U YCTAHOBMEHHbIE HA MECTOPOXAEHUN 3aKOHOMEPHOCTN U3MEHEHUS X Pa3mMepoB, POPMbI, MOLLHOCTU 1
KayecTBa pyd. Ha npeaBapuTenbHO OLEHEHHbIX yyacTkax B KOHTypax, OonpefensieMblx Mo aHanormm ¢ 6onee n3yYeHHbIMW YacTAMU MECTOPOXAEHWN,
aHanorms reoriormyeckoro CTPOEHWs yCTaHaBnMBaeTCsi Mo pesynbrataMm reouanyecknx, reoXMMUYeckUX WCCreaoBaHWUW, reofiormyecknx NOCTPOEHUI U
OTAeNbHbIM pa3BeoYHbIM NepPeceveHNsM.

60. BennuunHa aKcTpanonsAumm B KaXA0M KOHKPETHOM cryvae Ans 3anacos kateropuit Cy n C, gomkHa 6biTb 060cHOBaHa dhakTuieckumn gaHHbIMU. He
[OMNyCcKaeTcsl 3KCTPanonsaums B CTOPOHY BbIKIIMHWBAHWA W paclUEnnieHns pyaHbIX Ten, yXyAWeHWs KadecTBa Pyn U FOPHO-TEONOTMYECKMX YCIOBUMN WX
oTpaboTku, K NepecedeHnsiM C COAEPKaHUSIMU 30510Ta HKE MUHUMANbHOIO NMPOMBILLIIEHHOTO Y MOLLHOCTbLI MEHbLUE MUHUMArbHOW BbIEMOYHOMN.

61. 3anacbl NOACHMTLIBAKOTCA pasgenbHO No KaTeropusiM pas3sedaHHOCTH, cnocobam oTpaboTku (kapbepamu, LTONbHEBLIMU FOPU3OHTaMK, LLaxTamu),
NPOMBILLIIEHHBIM (TEXHOMOrMYECKMM) TUNam 1 CopTam pya M MX SKOHOMUYECKOMY 3HaveHuo (banaHcoBble, 3abanaHcoBble).

lMpn pasgeneHun 3anacoB MOME3HbIX WCKOMAeMbIX MO KaTeropusiM B KayecTBe [AOMOMHUTENbHOro  KnaccuduKauMoHHOro nokasartens MoryT
MCNONb30BaTbCH KONMMYECTBEHHbIE U BEPOSTHOCTHBIE OLIEHKN TOYHOCTU M JOCTOBEPHOCTU ONpeaeneHnsi OCHOBHbIX NMOACYETHbLIX napameTpoB. COOTHOLIEHNE
pasnuYHbIX NMPOMBILLMEHHbBIX TUMOB U COPTOB PYZA NPU HEBO3MOXHOCTU UX OKOHTYPVBaHUS ONPeaenseTcs CTaTUCTUYECKM.

3abanaHcoBble (NMOTEHLUManNbHO-3KOHOMUYECKME) 3anacbl MOACYMTLIBAOTCA W y4MTbIBAKOTCH B TOM criydae, ecnm B TOO koHAUUMIA [OoKasaHa
BO3MOXHOCTb MX COXPaHHOCTW B Hedpax Ans nocrnegyoLlero U3BneyeHns nnu LenecoobpasHoCTb NONYTHOMO M3BMEYEHUs, CKNaaMpoBaHUsA U COXpaHeHUs
Ons ucnonb3oBaHusi B 6yaywem. MNpu nogcyeTe 3abanaHcoBbIX 3anacoB NPOU3BOAMTCS MX NoapasfeneHne B 3aBUCUMOCTY OT MPUYMH OTHECEHUST 3anacoB K
3abanaHCcoBbIM (3KOHOMWYECKMX, TEXHONMOMMYECKNX, TMAPOreonormyeckmx, IKONorniecknux n ap.).

BanaHcoBble u 3abanaHcoBble 3anacbl MOACYMTLIBAKOTCA Ha CYXYyl0 pPydy C yKkasaHWeM ee BraXHOCTU B eCTECTBEHHOM 3aneraHun. [ns Bnaroemkux,
NOpUCTbIX PyA NPOM3BOAUTCA TakkKe NOACYET 3anacoB CbIPOW pyabl.

62. MNpu noacyeTe 3anacoB TPaAMLMOHHBIMU METOAAMM (reonornyeckmx 6rnokos, paspesos 1 Ap.) AOMKHbI ObiTb BbisiBNEHbI NPOObLI C aHOManbHO BbICOKUM
cofepxaHveMm 3omnoTa («yparaHHble» npobbl), NpoaHaNM3MPOBaHO NX BUSIHWE Ha BENUYMHY CPeAHEro COAepXXaHusi Mo pasBefoyHbIM CeYEHNAM 1
noacYeTHLIM GroKam ¥ Npu HeoBX0AMMOCTU OFPAHUYEHO MX BNUSIHWE. YacTu pyaHbIX TEM C BbICOKUM COAEPXKAHUEM U YBENNUYEHHOW MOLLHOCTbLIO crieayeT
BblAENsiTb B CaMOCTOATENbHbIE NoACHETHbIe 6roku 1 6ornee AetanbHO pa3BeabiBaTh.

Ha paspabaTtbiBaeMbIXx MECTOPOXAEHUSAX AN ONpeaeneHnsl YPOBHS «yparaHHbIX» 3HaYeHUA U METOAMKN UX 3aMeHbl criedyeT UCMonb3oBaTh pe3ynbraThbl
COMOCTaBNEHNUSI A@HHbIX Pa3BEAKM W KcnnyaTauuu (B TOM Yncne ocobeHHOCTU U3MEHEHNS pacnpenenenns npob no knaccam cogepkaHusi 3o50Ta no mepe
CryLeHUsi pa3Bego4HON ceTh).

63. Ha paspabatbiBaeMbIX MECTOPOXOEHWUAX BCKPbITbIE, MOArOTOBMEHHbIE W FOTOBbIE K BblEMKE, @ TakkKe HaxoAsLmMecs B OXPaHHbIX LEeNuKax ropHo-
KanuTanbHbIX U FOPHO-MOATOTOBUTENbHBLIX BbIPAabOTOK 3anackl pysd MOACHUTHIBAIOTCA OTAENbHO C nogpasfeneHneM Mo KaTeropusiM B COOTBETCTBUM CO
CTEeNeHbI NX N3YYEHHOCTH.

64. 3anacbl pya, 3aKo4eHHbIE B OXPaHHbIX Lienukax KpyrnHbiX BOAOEMOB U BOOAOTOKOB, HACENEHHbIX MYHKTOB, KanuTanbHbIX COOPYXEHWUA 1
CEeNbCKOX03ANCTBEHHBIX OOGLEKTOB, 3aN0OBEAHMNKOB, NAMSATHUKOB NPUPOALI, UCTOPUU U KYNLTYPbl, OTHOCATCS K 6anaHcoBbIM v 3abanaHcoBbiM B
COOTBETCTBUMN C YTBEPXKOAEHHBIMU KOHAULMAMM.

65. Ha pa3pabatbiBaeMbIx MECTOPOXAEHMSAX AN KOHTPONS 3a NOSIHOTOM OTpaboTku paHee yTBEPXKAEHHbIX 3anacoB 1 060CHOBaHMS JOCTOBEPHOCTMU
NoACYUTAHHBIX HOBbLIX 3anacoB Heo6XoanMo NPOM3BOANTL COMOCTABIIEHME AaHHbIX pa3BeaKu M 3KCnnyaTaumm no 3anacam, yCroBusiM 3aneraHus,
MOopdOnornm, MOLLHOCTU, BHYTPEHHEMY CTPOEHUIO PYAHbIX Tef, CoAepXKaHMIo None3HbIX KOMNOHEHTOB B COOTBETCTBUM C «MeToanyeckummn pekoMmeHgaumaMm
MO CONOCTaBNEHUIO AaHHbIX pa3Bedkn U pa3p660TKVI MeCTOpO)K,quI/IIZ TBEPAbIX NMONE3HbIX NCKOMAEMbIX»,yteepxaeHHbiMu MNP Poccum B ycTaHoBNeHHOM nopsake.

B maTepuanax conocTaBneHusi AOMmMKHbl OblTb NPUBEAEHb! KOHTYPbl paHee YTBEPXAEHHbIX OpraHaMu roC3KCNepTU3bl U MoralleHHbIX 3anacoB (B TOM
yncne JoObITbIX U OCTaBLUMXCA B LENUKax), CNNCaHHbIX Kak HenoATBepAMBLUMXCH, KOHTYPbl NMolwagen npupawyMBaeMbiX 3anacoB, a Takke CBEAEHUS O
3anacax, YACHSALWMXCA Ha rocyaapcTBeHHOM GanaHce (B ToM yncrne — o6 ocTaTke 3anacoB, paHee YTBEPXKAEHHbIX YNOSIHOMOYEHHBIM 3KCNEPTHBIM OpraHoM);
npeacTaeneHbl Tabnuubl ABUXEHNS 3anacoB (No KaTeropuam, pyaHbIM Tenam u MecTopoXaeHWIo B Lienom) 1 6anaHc pyasl U MeTanmna B KOHType noralleHHbIX
3anacoB, OTpaxawLmi U3MEHeHWEe YTBEPXKAEHHbIX YMNONHOMOYEHHbIM 3KCMEepPTHbIM OpraHoM 3anacoB MNpu gopa3Befke, notepu npu Aobblue wu
TPaHCMOPTUPOBKE, BbIXO4 TOBApHOM NpPOAYKUMM W noTepu npu nepepaboTke pyd. PesynbtaTbl COMOCTaBMEHMS COMPOBOXAAKOTCS  rpaddunKkomn,
UNCTPUPYIOLWEN N3MEHEHNE NPEACTaBNEHUI O TOPHO-TEONOMMYECKMNX YCIIOBUAX MECTOPOXAEHMNS.

Ecnn paHHble pasBegku B LENOM MOATBEPXAAKTCA pas3paboTKoW WM MMELMECS He3HAYUTENbHbIe PAaCXOXAEHUS HEe BNUSIOT Ha TEXHWKO-
3KOHOMWYECKME MOKa3aTenu ropHoAoObIBaOWErO MNPEANPUSTUSA, ANs COMOCTaBMEHUS OaHHbIX pasBegkn U pas3paboTku MoryT ObiTb MCMONb30BaHbI
pesynbTaThl reonoro-MapKLenaepckoro yyera.

Mo mecTopoXaeHuto, Ha KOTOPOM, MO MHEHWIO HEAPOMNONb30BaTENs, YTBEPXKAEHHbIE YNONMHOMOYEHHBIM 3KCNEPTHLIM OpPraHoOM 3anachkl UMK KayecTBO pya
He noAaTBepaunuchb npu paspaboTke unM HeoGXoAMMO BBeAEHWE MNOMPaBOYHbIX KO3IMMUUMEHTOB B paHee YTBEPXKAEHHbIE MapameTpbl WM 3anachbl,
obs13aTenbHbIM SBNAETCSA BbIMNOMHEHWE CneLmnanbHoro nogcyera 3anacoB nNo AaHHbIM A0Opa3BeaKu M 3KCMyaTaluMoHHOW pa3Beakn M oLeHKka [OCTOBEPHOCTH
pe3ynbTaToB, NONyYeHHbIX NPY NPOBEAEHUM 3TUX paboT.

Mpu aHanuse pesynbTaToB COMOCTABIIEHUS HEOBXOAMMO YCTAHOBUTb BEMWYMHBI U3MEHEHWA Npu pas3paboTke WNU [OopasBeake YTBEPXAEHHbIX
YMNOMHOMOYEHHbIM 3KCMEPTHBIM OpraHoOM MNOACHETHLIX NapaMeTpoB (nnowager MoAcyeTa, MOLUHOCTEW PyAHbIX Ten, Ko3dhdUUMEHTOB PYOAOHOCHOCTH,
cofepkaHui NonesHbIX KOMMNOHEHTOB, OGBLEMHbBIX MAacc U T. i.), 3anacoB U Ka4ecTBa pya, a TakKe BbISICHUTb NMPUYMHBI 3TUX U3MEHEHWIA.

66. B nocneagHue rogbl Npy noacyeTe 3anacoB PyAHbIX MECTOPOXAEHUI LUMPOKOE NPUMEHEHME MOMNy4un MeTOA reocTaTUCTUYECKOrO MOAENMPOBaHUS,
NO3BOMSALLMIA MCNONb30BaTh NPOLEAYPY KpanurHra Ans UCCnefoBaHns 3aKOHOMEPHOCTEN NPOCTPaHCTBEHHOMO pacnpeaeneHns nsydaeMblx NPpU3HaKkos
(KOHLEHTpaLMi NONE3HOr0 KOMMOHEHTA, MOLLHOCTEN PYAHbIX NEPECeYeHNid, METPONPOLIEHTOB) U UX OLEHWNBAHWUS C YCTaHOBMEHWEM aMNIUTYAbl BO3MOXHbIX
oLnoboK.

O DEKTUBHOCTL NPUMEHEHNS KpaWMrMHra B 3Ha4UTeNbHON cTeneHn obycrnoBneHa KonmyecTBOM U Ka4eCTBOM UCXOOHOW pa3BeqoyHOM uHdopmaumm,
METOAOMOrMEN aHanM3a nepBnYHbIX AaHHbIX U MOAENUPOBAHUS, OTBEYAIOLLEN UHANBUAYASIbHLIM Fe0NorMYeckMmM 0COBEHHOCTAM CTPOEHUSI pa3BegyeMoro
MEeCTOpOXAeHMS (3akoHaM pacnpeaeneHns NoACHETHLIX NapaMeTpoB, XapakTepy TpeHAa 1 aHM30TPONUKM, BAMSHWUIO CTPYKTYPHbLIX FPpaHuULL, CTPYKTYpe u
KayecTBy 3KCNepMMEHTanbHbIX Bapuorpamm, napameTpam noMckoBOro annunconga v ap.). Mpun ncnonb3oBaHny Npoueaypbl KpanrmHra KonmyecTso n
NAOTHOCTb Pa3BEAOYHbIX NEPECEYEHNI AOMKHbI ObITb LOCTATOMHBIMU ANs 060CHOBaHMS ONTUMASIbHLIX MHTEPMNONSILMOHHBIX hopMyn (aNnst ABYXMEPHOrO
MOAENMPOBaHNSA — HE MEHee HECKONbKMX AEeCATKOB pasBeAoYHbIX NepeceveHnii, Ans TpeXMepHOro — He MeHee nNepBbiX CoTeH Npob). N3yyeHne cBONCTB
NPOCTPAHCTBEHHBIX NEPEMEHHbBIX PEKOMEHAYETCS NPOU3BOANTL Ha yyacTKax AeTanunsaumu.

BbluncneHnve BapnorpamMmm NponsBoAMTCA HA OCHOBE AaHHbIX ONPOGOBaHMs N0 CKBO3HbLIM PYAHBLIM NepeceveHnsiM (KUMbHbIN TUN), cocTaBHbIM Npobam,
ONVHBI KOTOPbIX COrNacyeTcs € YCTYNoM Kapbepa (LUTOKBEPKU, MOLLHbIE MUHEpannM3oBaHHble 30Hbl), U MHTepBanam onpoboBaHns — B cryyasx, korga
OTCYTCTBYET BO3MOXHOCTb AJ151 U3y4EHUsI BEPTUKANbHOM M3MEHYMBOCTU OPYAEHEHUS MO COCTaBHbIM Npobam.



Mpy nocTpoeHnn BrnoyHoM reocTaTMCTUYECKON MOAENN MECTOPOXAEHNS MaKCUManbHO BO3MOXHbIV pa3mMep aneMeHTapHoro nogcyeTHoro 6noka BolbmpaeTcs
MCXOAS U3 MNaHMPYeMOl TEXHONOMMK [O0bIYN, MUHUMATbHbIA — ONPEAensieTca MMOTHOCTBIO CO3AaHHOM Ha MECTOPOXAEHUN pa3BefoqHON CeTu HabnioaeHui
(He pekomeHAayeTCsl NPMHUMaTbL pa3Mep CTOPOH drieMeHTapHoro 6roka meHee Y4 cpegHelt NNOTHOCTM ceTn).

PesynbraThl noacyeTa 3anacoB MOryT ObITb MPeAcTaBneHbl B ABYX BUAax: Npy pacyeTe no ceTke 0AMHAKOBbIX PpaBHOOPUEHTUPOBaHHbLIX BIOKOB COCTaBNATCA
Tabnuubl NOACYETHBIX NapamMeTPOB MO BCEM dfIeMeHTapHbIM 6r10kaM COBMECTHO CO 3HaYEHUSIMM ANCTIEPCUN KPaWUTMHIA; Npu pacyeTe KpynHbIMK
reonornyeckuMun 6rnokamm MHANBMAYanbHON reoMeTpUN Kaxapli 6rnok fomkeH ObiTb NPMBS3aH B MPOCTPAHCTBE U UMETb CMIUCOK NPO6, BXOASLLMX B 30HY
BMUSHUS.

Bce maccuBbl LMdpOBbIX AaHHbIX (pe3ynbTaTel ONpoboBaHNs, KOOPAUHATLI NPO6 UMW PYAHbIX NMepeceyeHunii, aHanMTUYeCcKne BblPaXEHUS CTPYKTYPHbIX
YHKUMIA-BapyuorpaMM U Ap.) AOMKHbI NPEACTaBnATbCs B dopmaTax, AOCTYMHbIX ONs 3KCNepTUsbl C UCMONb30BaHWEM Haubonee pacrnpocTpaHeHHbIX
nporpaMMHbIX KOMMnekcoB (Hanpumep, B Buge DBF-caiinoB ¢ otgenbHbIM ykaszaHueM cnocoba KoampoBaHWUs MponyLeHHbIX 3HaveHunit unu B suge ASCII-
darnnoB craHaapTHoro dopmata GEOEAS). Mogenu crummeTtpumaytolwmx npeobpas3oBaHuii, TPEHAOB M BapuorpaMm, npoyne napamerpbl NpeacTaBnsoTces B
aHanuTMYeckoM 1 onucaTenbLHOM BUAE.

CuuTaertcs, YTO reocTaTUCTUYECKUIN cnocob noAcyeTa 3anacoB AAET HAaUMYYLLY0 BO3MOXHOCTb YCTAHOBMEHNS OLIEHOK CPEeHNX COAepXXaHui 3onoTa B
6rokax, pyaHbIX Tefnax U No MecTopoXxaeHuio B LiernoM 6e3 cneupanbHbIX NPUEMOB MO YMEHBLUEHUIO BIUSIHUSE «yparaHHbIX» Npo6, NO3BONseT CHU3UTL
OLUMBKN OKOHTYPUBAHUSA PYAHBIX TEM C BECbMa CNOXHON MOPdONOrnen nu BHyTPEHHUM CTPOEHUEM U ONTUMU3NPOBATL TEXHOMOMMI0 OTPaBOoTKM
MecTopoxaeHus. BmecTe ¢ Tem, reoctatucTuyeckne Metoabl NoacyeTa 3anacos AOMKHbI ObITb CTPOro KOHTPONMUPYEMbIMU B CBOEM MPUMEHEHUN 1
noaYMHeHbl 0COBEHHOCTSIM reoNnorM4eckoro CTPOeHUst MecTopoxaeHusi. B niobom crnyyae pesynbsraTbl reoCTaTUCTUHECKOrO MOAENMPOBAHNS U OLlEHNBaHUS
OOMKHbI NPOBEPSATLCA NyTEM CPaBHEHUS C pesynsTaTamm TpaauLMOHHbLIX METOAOB NOACHETA 3anacos.

67. MNpun KOMMBLIOTEPHOM NOACHETE 3anacoB C UCMOMb30BaHNEM TPAAULIMOHHBIX METOLOB PEKOMEHAYETCSH MCMNONb30BaTh MPOrPaMMHbIE KOMMNEKChI,
obecneynBaioLLe BO3MOXHOCTb NPOCMOTPaA, MPOBEPKN U KOPPEKTUPOBKN UCXOAHBIX AaHHbBIX (KOOPAWHATLI pa3BefoYHbIX BbIpaboTOK, AaHHbIe
WNHKINIMHOMETPUM, OTMETKMN NIUTONOrO-CTpaTUrpadom4ecknx rpaHnL, unm KOHTakToB, pesyrnbsTaTbl OoNpoboBaHNs, NNnaHbl onpoboBaHWs, NnapamMeTpbl KOHAULMIA 1
Ap.), pe3ynsTaTtoB NPOMEXYTOYHbIX PACHETOB 1 MOCTPOEHWIA (KaTanor pyAHbIX NepeceyeHuii, BblAeneHHbIX B COOTBETCTBUMN C KOHAWULMSMU; reoniornieckue
paspesbl UNu NnaHbl C KOHTYpaMmn MNPOMBbILLIIEHHOTO OPYAEHEHNS; NPOEKLMWN PYAHbLIX TEN Ha FOPU3OHTArNbHYIO UMW BEPTUKaNbHYHO NIOCKOCTb; KaTanor
noAcYeTHbIX NapaMeTpoB no 6rnokam, ycTynam, paspesam) 1 CBOAHbIX Pe3ynsTaTtoB NoAcHeTa 3anacos. BeixogHas AOKyMeHTauMsa U MalunHHas rpaduka
[OIMKHbI OTBEeYaTb CyLLEeCTBYOLWMNM TpeboBaHMAM K 3TUM JOKYMEHTaM Mo COCTaBy, CTPYKType, doopme 1 ap.

68. lMoacyeT 3anacoB MOMYTHbLIX MOME3HbIX UCKOMAEMbIX W KOMMOHEHTOB MPOU3BOAUTCS B COOTBETCTBUU C «PekomMeHAauusmMu no KOMMNEKCHOMY
N3y4yeHuto MeCTOpO)K,quI/IVI 1 NoacyeTy 3anacoB NOMNYTHbIX NOME3HbIX NCKOMAaeMbIX N KOMMOHEHTOBY, yteepxaeHHbiMu MIP Poccum B ycTaHOBNEHHOM NopsAKe.

69. MopcyeT 3anacoB ohopmnseTcsi B COOTBETCTBUMM C «MeToaMYeckMMM pekoMeHaaumsMmn no coctaBsy M npasunaM oopMIeHns NpeacTaBnsiemMblx Ha
rocyAapCTBEHHYIO 3KCMepTU3y mMatepuanoB MO NOACHETY 3anacoB METanfUYecKux U HEMEeTannUYecknx Mofie3HbIX MCKOMNAeMbIXy, yreepxaextsimu MMP Poccun B

YyCTaHOBMNEHHOM NopsaaKe.

VIl. CTeneHb U3y4eHHOCTM MECTOPOXAEHUN (YHaCTKOB MECTOPOXAEHWUN)

Mo cTeneHn n3y4eHHOCTM 30MOTOPYAHBIE MECTOPOXAEHNS (M UX YHaCTKM) MOTYT ObiTb OTHECEHbI K FPyMnne OLEeHEHHbIX UMK pasBeAaHHbIX B COOTBETCTBUM
c TpeGoBaHusamM pasgena 3 «Knaccudukauuy 3anacoB MECTOPOXAEHWIA M MPOrHO3HbIX PECYPCOB TBepAblX MOME3HbIX WMCKOMaeMbIX», YTBEPXOEHHOM
npukasom MIP Poccum ot 11 gekabps 2006 r. Ne 278.

CTeneHb W3Yy4eHHOCTW [Ansi OLEHEHHbIX MECTOPOXAEHWI onpefensieT LenecoobpasHoCTb NPOAOIMKEHUst pas3BefoyvHbix paboT Ha obbekTe, Ans
pa3BefaHHbIX — NOArOTOBIIEHHOCTb MECTOPOXAEHWS Af151 MPOMbILLIIEHHOTO OCBOEHMUSI.

70. Ha oLeHeHHbIX MEeCTOPOXAEHMSAX 30M0Ta AOkHa GbiTb onpedeneHa nx NPOMbILLIEHHAs LIEHHOCTb 1 Lieniecoobpa3HoCTb NPOBEAEHNS pa3BEAo4HON
cTaguu paborT, BbisiBNeHbl 06LWwye mMacwTabbl MeCcTOpOXAeHWs, BblAeneHbl Havbornee nepcnekTUBHblE y4acTkuM Ansi 060CHOBaHWSA MOCHEeAoBaTENbHOCTH
pasBefku 1 nocneaytoLlei oTpaboTku.

MapameTpbl KOHAMUMIA ANs nogcyeTa 3anacoB [AOSMKHbl OblTb YCTAHOBMEHbl HAa OCHOBE TEXHUKO-3KOHOMMYECKOro OOOCHOBAHWS BPEMEHHbIX
pa3BedoYHbIX KOHAUUMIA, pa3pabaTbiBaeMblix Ha OCHOBE OTHETOB O pesyrnbTaTtax OLeHOYHbIX paboT Ans BcexX OTKPbITbIX HOBbIX MECTOPOXAeHW. B oTyerte
[oIKHa coaepkaTbes MHpopMaLmsi, focTaTouHast Ans NpeABapuTENbHO reonoro-skoHOMUYECKOW OLIEHKU MECTOPOXAEHWS.

3anachbl OLeHEeHHbIX MECTOPOXAEHMI NO CTENEHN N3Y4YEHHOCTUN KBanuduLMpyoTCs, rmaBHeIM 06pa3om, no kateropumn C, 1, 4acTuyHo, C;.

CoobpaxeHns o crocobax M cuctemax paspaboTkm MeCTOPOXAEHMUSi, BO3MOXHbIX MacliTabax [o6bluM OGOCHOBBIBAIOTCS YKPYMHEHO Ha OCHOBE
NPOEKTOB-aHaNoroB; TEXHOMOrMYeckne cxembl 06OralleHUsi ¢ y4eTOM KOMMMEKCHOTO MCMOMb30BaHWUS Cbipbsi, BO3MOXHbIA BbIXOZ4 M KavyecTBO TOBapHOM
NpoayKUMU ONpefensitoTCs Ha OCHOBE MCCrefoBaHWi nabopaTopHbIX Npob; KanuTanbHble 3aTpaTbl HA CTPOUTENBLCTBO PyAHMKA, CEGECTOMMOCTb TOBapHOM
NPOAYKLMU U Apyrvie SKOHOMUYECKME NoKasaTenu onpeaenstoTcs no yKpynHeHHbIM pacyeTaM Ha 6a3e NpoeKToB-aHarnoros.

Bonpockl X03AiCTBEHHO-NUTLEBOrO BOAOCHAGKEHUs1 rOpHOAOOLIBAOLLMX NPEANPUATUA NPU OLEHKE MPOMBILLINEHHOW 3HAYUMOCTU MECTOPOXAEHWUI
30M0Ta NpeaBapuUTENbHO XapakTepu3ykTCsl, OCHOBbLIBAsCH Ha CyLLECTBYIOLLUMX, pa3BeablBaeMbIX U BEPOATHBIX MCTOYHMKAX BOAOCHAGKEHNS.

PaccmatpuBaeTcs 1 oLeHMBaeTCs BO3MOXHOE BMUsiIHUE OTPaBOTKN MECTOPOXAEHUI Ha OKPYXXaloLLyto cpeay.

[na getanbHOro M3yveHns MopdosriorMn pyaHbIX Ten, BeLeCTBEHHOrO cocTaBa pyA U pa3paboTky TEXHOMOTMYECKUX cxeM oboralleHnst n nepepaboTku
pyA Ha OLEHEHHbIX MECTOPOXAEHNSAX (Y4aCTKax) MOXeT OCYLLEeCTBASTLCA OMblITHO-NPOMbILLNEHHas paspabotka (OlP). ONP npoBoaMTCs B pamkax npoekta
pa3Bedo4HOM cTagum paboT MO peLleHWI0 ToCyJapCTBEHHOW 3KCMepTu3bl MatepuanoB MOACYEeTa 3anacoB B TeveHne He Gonee 3 neT Ha Haubonee
XapaKTepHbIX, NPeACTaBUTENbHBIX ANs GonblUei YacT MECTOPOXAEHUS ydacTKax, BKITHOYAIOLWMX TUMMYHbIE AN MecTopoxaeHust pyabl. MacwTab n cpoku
ONP pomxHbl BbITb cornacoBaHbl ¢ opraHamu ®efgepanbHON CAyxObl MO 3KOMOTMYECKOMY, TEXHOMOrM4YeckoMy M atoMHOMy Haasopy (PoctexHaasop).
HeobxoanmocTb nposeaerusi OINMP gomkHa 6biTe 060CHOBaHa B KaXAOM KOHKPETHOM Cryyae C onpeaeneHeM ee Lenei u 3agav.

MpoeeneHne OMNP aukTyeTcst 06bIMHO HEOOXOANMOCTBLIO BbISIBEHUS OCOBEHHOCTEN re0norM4yeckoro CTPOeHUs pyaHbIX Ten (M3MeH4YMBOCTL Mopdhonorum
N BHYTPEHHEro CTPOEHUs1), FTOPHO-TEONOMMYECKUX Y MHXEHEPHO-TeoNormyecknx ycrnosui oTpaboTkn, TexHonornm Jobblun pya 1 ux oboralieHns (npupogHble
Pa3HOBMOHOCTU M TEXHOMOTMYEeCcKMe TUMbI PyA U UX B3aUMOOTHOLLEHWS, 0COBEHHOCTM oboralLleHusi, NoNynpPOMBILLNEHHbIE UCTIbITaHUS U T. A.). PelueHne aTux
BOMPOCOB BO3MOXHO TOMbKO MPU BCKPbITUM PYAHbIX TEM HA CYLLECTBEHHYIO MYBUHY 1 NPOTSXKEHHOCTb.

OMNP uenecoobpa3Ha Npu BHEAPEHUM HOBBIX METOAOB A06bLIYM MOME3HbIX UCKOMaeMblxX, a Takke npu oTpaboTke HOBbIX HETPAAULIMOHHBLIX TUMOB PyA.
ONP uenecoobpa3Ha Npy 0CBOEHUM KPYMHbBIX U 04eHb KPYMHBIX MECTOPOXAEHWUI, HA KOTOPbLIX, MPEXAe YeM NPUCTYNUTb K CTPOUTENbCTBY OCHOBHbLIX (habpuk,
pa3paboTaHHasi TEXHOMNOrnYyecKas Cxema UCnbITbIBAETCA U COBEPLUEHCTBYETCSA Ha HebonbLUMX oboratuTenbHbiX dabpurkax.

71. Ha pasBefaHHbIX MECTOPOXAEHUAX KayeCTBO M KOMMYECTBO 3anacoB, MX TEXHOMOrMYeckne CBOWCTBA, MMApOreoriorniyeckMe 1 ropHOTEXHUYECKne
ycnoBusi pa3paboTku AOMKHbI ObITb U3yYeHbl MO CKBaXWHaM W FOpHbIM BbipaboTkaM C MOMHOTOM, AOCTAaTOYHOM ANs paspaboTkn TEXHWUKO-9KOHOMMUYECKOro
060CHOBaHWS peLLeHnsi O NOPSiAKE U YCMOBUSIX UX BOBIEYEHMSI B MPOMbILLIIEHHOE OCBOEHUE, a Takke O NMPOEKTUPOBAHUN CTPOUTENbCTBA UM PEKOHCTPYKLNM
Ha nx 6ase ropHogoObIBaOLLETO MPON3BOACTBA.

PasBeaaHHble MECTOPOXAEHMSI MO CTENEHU U3YYEHHOCTW OOIMKHbI YAOBIETBOPSTL CrieayolwmnmM TpeboBaHusIM:

obecneyeHa BO3MOXHOCTb KBanudukaLmnm 3anacos no Kareropusim, COOTBETCTBYIOLLMM FPYMne CIOXHOCTU reonornyeckoro CTPOEHN MeCTOPOXAEHNS;

BELLECTBEHHbIA COCTaB W TEXHOMOrM4Yeckne CBOWCTBA MPOMBILMEHHBIX TUMOB WM COPTOB MOME3HOrO WMCKOMAeMoro W3y4yeHbl C AeTallbHOCTbIO,
obecneunBaioLleii MonyYyeHWe WCXOAHbIX AaHHbIX, AOCTATOMHbIX ANt MNPOEKTUPOBAHWUS PaUMOHANbHOW TEXHOMOMMM WX NepepaboTkM C KOMMMEKCHbIM
N3BMEYEHNEM BCEX MOMNe3HbIX KOMMNOHEHTOB, UMEIOLLMNX NMPOMBbILLNIEHHOE 3HaveHue, U onpeaeneHns HanpaeneHns UCMOMb30BaHUA OTXOAOB MPOM3BOACTBA
UIN ONTUMAanbHOro BapuaHTa UX CKNaanpoBaHUS UMM 3aXOPOHEHNS;

3anacbl OpyrMx COBMECTHO 3asieralolmx MOMesHbIX WCKomaemblx (BKMYasi NMopofbl BCKPbIWWM M NOA3EMHbIE BOAbl) C COAEPXKALUMMUCA B HUX
KOMMOHEHTaMW, OTHECEHHblEe Ha OCHOBaHWM KOHAMLMIA K 6anaHCoBbIM, U3y4YeHbl N OLEHeHbl B CTereHu, 4OCTAaTOYHON ANS onpedeneHns Ux KonmyecTsa u
BO3MOXHbIX HanpaeneHnin NCMonb30BaHus;

rMOporeonormyeckme, HXeHepHO-reonornyeckmne, reokpUonoruyeckne, Konornyeckne, ropHo-reonornieckme, U apyrue NPUpPoaHbLIe YCroBUS U3YYeHbI
C [eTanbHOCTbIO, obecrneyvBaloLlen NonyyYeHne WCXOQHbIX AaHHbIX, HEOOXOAMMBLIX AN COCTaBIieHUsI MpoekTa pa3paboTkv MeCTOPOXAEHUS C Y4eToM
TpeboBaHW NPUPOLOOXPAHUTENBHOTO 3aKoHOAaTeNbLCTBA M 6€30MacHOCTM ropHbIX paborT;

[OCTOBEPHOCTb [aHHbIX O TeONOrM4YeckOM CTPOEHWW, YCMOBUSIX 3aneraHusi U MopchornorumM pyaHbIX Temn, KavyecTBe W KOnMYecTBe 3anacos
noaTBepXaeHa Ha MpeAcTaBUTENbHbIX AN BCEro MEeCTOPOXAEHUs yyacTkax jAetanusauuv, pasmep U MOMOXEHWEe KOTOpbIX —OMNpeaensiorcs



HeJponosib3oBaTeNeM B KaX40M KOHKPETHOM Clly4Yae B 3aBUCUMOCTU OT MX Fre0NorMyeckux ocobeHHocTel;

pPaccMOTPEHO BO3MOXHOE BMUSHNE pa3paboTky MECTOPOXAEHNS Ha OKPYXXatoLLyt Cpeay M AaHbl PEKOMEHAaLMN NO NPEAOTBPALLEHNIO UMW CHKEHUIO
NPOrHO31PYyEeMOro YpPOBHSI OTpULIATENbHbIX 9KOSOTMYECKMX NOCNEeaCTBUIA;

MOACYETHbIE MapaMeTpbl KOHAWUMIA YCTaHOBMEHbl HA OCHOBAaHUM TEXHWUKO-SKOHOMUYECKUX PacyeToB, MO3BOMSOWMX OMNpeaenuTb Macltabbl u
NPOMBILLIIEHHYHO 3HAYMMOCTb MECTOPOXAEHNS C HEOOXOAMMOW CTENEHBI JOCTOBEPHOCTU.

Mpn HanW4YMM Ha MecTopoXAEeHUM HapsiAY C NEPBUYHBIMU BbIBETPENbIX Py NocneaHne AoMmKHbI BbiTb N3yYeHbl C AeTanbHOCTHIO, MO3BONSIOLLEN NMPUHATD
peLueHne o LenecoobpasHOCTU UX pasaenbHON oTpaboTku.

PavuuoHanbHoe COOTHOLLUEHME 3anacoB pasfiMuHbIX KaTeropuin onpeaensieTcsi HeApononb3oBaTeNneM € y4eToM AOMyCTUMOro MpeAnpUHUMATENbCKOro
pvcka. BO3MOXHOCTb MOMHOMO MMM 4acTUYHOTO MCMONb30BaHUsi 3anacoB kaTteropuum C, MpW MPOEKTUPOBaHWKM OTPabOTKM MECTOPOXOEHWA B KaxOom
KOHKPETHOM CIy4ae onpefensieTcsl rocy4apCTBEHHOW reosiorMvyeckoi 3KCMepTU3on MatepuanoB MoacyeTa 3anacoB. Pellaoowmmu aktopamu npu aTom
SIBMNAOTCH OCOBGEHHOCTM eONorMYeckoro CTPOEHUst PYAHbIX Ten, UX MOLLHOCTb W XapakTep pacnpefeneHusi B HUX PyAHOW MWHepanusaumu, oLeHka
BO3MOXHbIX OLIMBOK pa3Begku (METOAO0B, TEXHUYECKUX CPeacTB, OnpobOBaHWMS WM aHanmUTUKK), @ Takke OMbliT pa3BedkM M pa3paboTku MEeCTOPOXAEHWUI
aHarnoru4Horo Tna.

Pa3BegaHHble MeCTOpPOXOEHUS OTHOCSTCS K MOArOTOBMEHHbIM AN MNPOMBbILNIEHHOTO OCBOEHWUSI MPW BbIMOMHEHUW HACTOSLLUMX peKoMmeHZauuni u
nocrne yTBepxaeHns 3anacos (6anaHcoBbix 1 3abanaHCcoBbIX) B YCTAHOBMEHHOM MOPSIAKE.

VIIl. MepecueT 1 nepeyTBepxAeHMe 3anacoB

MepecyeT 1 nepeyTBEPXKAEHNE 3aNacoB B YCTAHOBMEHHOM MOPsiAKe NPOU3BOAMTCS MO MHULIMATUBE HeAPOroNb30BaTess, a Takke KOHTPOMNbHBIX U HAA30PHbIX
OpraHoB B CIy4asix CyLeCTBEHHOrO U3MEHEHUS NPEACTaBMNEHUIA O KAYECTBE U KONMMYECTBE 3anacoB MECTOPOXAEHUS U €ro reornioro-3KOHOMUYECKOW OLIEHKE B
pesynbrate A4OMNONMHUTENBHBLIX re0noropasBeAoYHbIX U A06bIYHbIX paboT.

Mo uHMUMaTUBe HeQPONONb30BaTENs NepecyeT 1 NepeyTBepXKAeHNE 3anacoB NPOU3BOANTCA NPU HACTYNIEHUN CryvaeB, CYLLECTBEHHO YXyALLALMX
3KOHOMWKY MpeanpuaTus:

CYLLLECTBEHHOM HEMOATBEPXKAEHNMN pa3BeaHHbIX U YTBEPXKAEHHBIX paHee 3anacoB v (UNn) kadecTsa pya;

06BbEeKTUBHOM, cylecTBeHHOM (6onee 20 %) 1 cTabunbHOM NageHun LeHbl NPOAYKLUM NPU COXPaHEHUN YPOBHS Ce6eCTOMMOCTY NPOU3BOACTBA;

n3MeHeHun TpeboBaHUI NPOMBILLIIEHHOCTU K KQYECTBY MUHEPASTBHOIO ChIpbS;

Korga obLiee konM4ecTBo GanaHCoOBbLIX 3anacoB, CNNCaHHbIX U HAMEYaeMbIX K CMMCaHWUI0 Kak HEMoATBEPAMBLUMXCS (B NpoLiecce AOMONMHUTENBHOM
pa3Befku, 3KCMnyaTaumoHHON pa3Besku 1 pa3paboTku MECTOPOXAEHUS), @ TakKe He noasnexallmx oTpaboTke No TEXHUKO-3KOHOMUYECKUM MPUYMHaM,
NpeBbILIAET HOPMATUBbI, YCTAHOBMEHHbIE AENCTBYHOLUM NOOXEHNEM O NMOPSIAKE CMUCAHNSA 3anacoB NOMe3HbIX MCKONaeMbIx ¢ 6anaHca ropHoa00bIBaoLLMX
npeanpusitui (T. e. 6onee 20 %).

Mo MHMUMaTMBE KOHTPOMbHBIX U HAA30PHBLIX OPraHOB NEpPecyeT U NepeyTBepXAeHMe 3anacos NPOU3BOAUTCSA NPU HACTYNNEHNW Clyyaes, yLWeMnALWmX npasa
HeppoBnagerbla (rocyaapcTea) B 4acTv He0BOCHOBAHHOIO YMEHbLUEHUST Hanoroobnaraemon 6a3sbi:

yBenMyeHun 6anaHcoBbIX 3anacoB, MO CPaBHEHWIO C paHee yTBepXKAeHHbIMU, 6onee yem Ha 50 %;
CYLLLECTBEHHOM 1 CTabunbHOM YBEMUYEHUM MUPOBLIX LieH Ha Npoaykumio npeanpuatus (6onee 50 % OT 3anoxeHHbIX B 060CHOBaHUSI KOHAMLWN);

pa3paboTke U BHeOPEHUN HOBbIX TEXHOMOMMIA, CYLLECTBEHHO YITy4LUAOLLMX S3KOHOMUKY NPOM3BOACTBA;

BbISIBMIEHUN B pyAax Unv BMeLLAIOLLUX NMOPOAAX LieHHbIX KOMIOHEHTOB UMW BPEAHbIX MPUMECEN, paHee He YYTEHHbIX NPU OLLeHKe MECTOPOXKAEHUS U
NPOEKTUPOBaHUN NPEANPUATUS.

OKkoHOMMYeckne NpobnemMbl NPEANPUSATAS, BblI3BaHHbIE BPEMEHHBLIMU NPUYMHAMM (FEONOrMYecKne, TEXHONOTMYECKUE, TMAPOreonornyeckme n
FOPHOTEXHUYECKWNE OCIIOXKHEHWS, BDEMEHHOE NafleHne MUPOBbIX LIEH NPOAYKLMM), PELLAIOTCS C NMOMOLLbI0 MEXaHW3Ma KCNIyaTaUMOHHbIX KOHAUUMIA U He
TpebytoT nepecyeta 1 NepeyTBePKAEHNS 3anacos.

MpunoxeHne 1 k MeToauMyeckuM pekoMeHAauusM no npumeHeHuto Knaccudukaumm 3anacoB
MeCTOpPOXAEHUA U NPOrHO3HbIX PECYPCOB TBEPAbIX NONEe3HbIX MCKONaeMbIX (305I0TOPYAHbIX)

XapakTtepucTuyeckme nokasarTernu CNoXHOCTU Freoylorm4eckoro CTpoeHus
MeCcTOpOXAEeHUN TBepAbIX NOMe3HbIX UCKoNaeMbIX

Cuctema pa3Befkn v NMOTHOCTb Pa3BEAOYHON CETW 3aBUCSAT B OCHOBHOM OT HECKOJIbKMX MPUPOAHbLIX (haKkTOPOB: YCNOBUI 3aneraHus U CTPYKTYpHO-
reosiornyecknx ocobeHHoCcTen pyAHbIX Ten (BblAEPXaHHOCTU M Mopdornoruv pyaHbIX Ten, Xxapaktepa rpaHul) U pacrnpefernieHnsi none3Horo KOMMoHeHTa
(cTeneHn N3MEHYNBOCTU KavyecTBa NOMEe3HOro NCKoNaeMoro B npefenax pyaHbiX Ten).

B KayecTBe OCHOBHbIX KONMYECTBEHHbIX MOKa3aTenel CMOXHOCTU CTPOEHWS PYAHbIX Ten pekoMeHAYeTCs WCMonb3oBaTb Credyloline BenuyMHbI:
koadhuumeHT pyaoHocHocTu (K,), nokasaTtenb crnoxHocTu (q) n koadduumeHTsl Bapuaumm mowHoctn (V) n cogepxanusa (VC) B pyaHbIX nepeceveHunsx
(A.T. Mpokodbes, 1973).

KoadpcpuumeHT pyaoOHOCHOCTU OOLIYHO BbIPaXaeTCsl KaK OTHOLLEHWE NMHEWMHbIX BEMUYMH — AMNWHBbI PYAHbIX MHTEPBArioB MO CKBaXUHAM WM FOPHLIM

P

BblpaboTkam () K obLUeit ANMHe NepeceyeHunii B npedenax npoayKTUBHOM 30Hb! (B rpaHMLax NPOMbILLNEHHOTO OpPYAEHEHUs —  ):

o
' (1.1)
MokasaTenb CROXHOCTM PacCYMTLIBAETCA MO OTHOLUEHWMIO YMCra PyAHbIX NepeceveHuin (N,) K CyMMe Bcex pasBedoqHbiX nepeceveHuin (pyaHbix,
6e3pyaHbIX BHYTPUKOHTYPHBIX Ng U 3aKOHTYPHBIX Ny, 06pUCOBbIBatOLLMX OBLLYO FPaHuLYy CMOXHOro 06bekTa):

o
: (1.2)
KoadpdpuumeHT Bapuauum MowHOCTM U KOIPDULMEHT Bapuauum cogepxaHusi(B %) BbIYMCASAOTCH OOLLEM3BECTHbIMU cnocobamu Mo Ccymme
pa3BefoYHbIX AaHHbIX:

nit ; (1.3)

s , (1.4)

KOMMOHEHTa OT UX CpeAHEapUIMETNYECKNX 3HAYEHUI mg, U Cop.
O606LLEHHbIE OPUEHTUPOBOYHbIE MpedernbHble 3HaYeHUst nokasaTenen CrOXHOCTU CTPOEHWUS PYOHbIX Ten Nno MecTtopoxaeHusm 1-; 2-, 3- n 4-i rpynn
CnoxHocTu npveefeHsl B Tabnuue (A.M. MNMpokodbes, B.N.bioptokos, M.H.[leHncos).

Tabnuua
KonuyecTBeHHble XapaKTepPUCTUKN U3MEHYUBOCTU OCHOBHbIX CBOWCTB OPyAeHEeHUA

pynna mectopoxaeHun MokasaTenv n3amMeH4YMBOCTU
00ObeKToB pasBegku




opmbl cogepxaHus
Kp qg | V% | V%
1-9 0,9-1,0/0,8-0,9| <40 <40
2-51 0,7-0,9|0,6-0,8|40-100| 40-100
3.5 0,4-0,7(0,4-0,6| 100- | 100-150
150
4-9 <04 | <04 | >150 > 150

PelleHne no OTHECEHWUIO MEeCTOPOXOEHUS K KOHKPETHOW rpynne MpUHMMAaeTcs MO COBOKYMHOCTU BCEN reofiormyeckon MHopmauum ¢ y4etom
nokasarensi, XxapakTepusyloLlero HauBbICLLYI0 W3MEHYMBOCTb DOPMbI UNKU  copepxaHus. Hanpumep, AcaumHCKOe 30M0TOpyAHOe MEeCTOpPOXAeHWe,
XapakTepuayollieecsi BeCbMa HepaBHOMEpHbIM pacnpegenenunem sonota (V, = 120 %), oTHeceHo K 3-11 rpynne, HECMOTPS Ha MokasaTenb M3MEHYMBOCTU
dopmbl (V,, = 52 %), NpUCyLLNN MECTOPOXAEHUAM 2- FPYNMbl CAIOXHOCTM.

MpunoxeHue 2 k MeToan4yecknm pekomeHaaLMsAM no npumeHeHuto Knaccudmkaumm 3anacoB MecTopoXxaeHun n
NMPOrHO3HbIX PeCypCcoB TBEPAbIX NOMe3HbIX UCKoNaeMbIX (30510TOPYAHbIX)

anHLIMHVIa.HbHail TexHornorn4yeckasa cxema Ky4yHoro BbliuwenaymBaHus
C NpyuMeHeHneM LUMaHNgHbIX peareHToB

MpunoxeHne 3 k MeToauMyeckuM pekoMeHAauussM no npumeHeHuo Knaccudukaumm 3anacoB
MeCTOPOXAEHUA U NPOrHO3HbIX PECYPCOB TBEPAbIX NONe3HbIX MCKONaeMbIX (305I0TOPYAHbIX)

MNepeyeHb cCTaHAAPTOB U TEXHUYECKUX YCNOBUMA
FOCT 28058. 3onoTo B cintkax.
TY 117-2-26-76 (TY 48-16-26—76). Pyga 3onotocoaepxalias ksapLuesas dnocoBas.
TY 117-2-26-76 (TY 48-16-8—75). KoHUEHTpaT rpaBUTaLMOHHbIN 30110TOCOAEPXKALLMIA.
TY 117-2-6-75 (TY 48-16-6—75). KoHueHTpaT (orioTaLMOHHbIV 30110TOCOAEPXKaLLUiA.
TY 117-2-1-78 (TY 48-16-1-78). Ocagku LUMHKOBbIE 30M0TOCOAEpXKaLLMe.
TY 117-2-3-78 (TY 48-16-3—78). 30n0TO KaTOAHOE.
TY 117-2-7-75 (TY 48-16-7—75). 30on0TO NUraTypHoe.
TY 117-2-9-80 (TY 48-0715-9-80). 3onoto camopogHoe.

* M3yyeHne 30MOTOHOCHBLIX POCChINE pernameHTMpyeTcs «MeToguyeckuMy pekoMeHJauusMu Mo mpuMeHeHuto  Knaccudukauuu 3anacoB TBEpAbIX MONE3HbIX WMCKOMAeMbIX K POCChIMHbIM
MEeCTOPOXAEHUSIMY .

* Mo paloHy MecCTOpOXAEHWS W PpyAHOMY MON0 MPEeACTaBMSIOTCA reonornyeckas kapTbl M KkapTa MonesHbiX uckonaemblx B MacwTtabe 1:25 000-1:50 000 c cOOTBETCTBYHOLMMU
pa3pe3ami. YkasaHHble Matepuarnsl AOMKHbI OTpaxaTb pasMeLLeHrne PyAOKOHTPONMMUPYIOLWMUX CTPYKTYP U PyAOBMELLaoLLUX KOMMIEKCOB Nopod, MeCTOPOXAEHWUI 30M10Ta U PyAONpPOSBNEHUIA paiioHa, a Takke y4acTKoB,
Ha KOTOPbIX OLeHeHbI MPOTHO3HbIE PECYpChbl U METanNoreHnYeckuii NoTeHunan sonoTa.

PesynbTaThl NPoBeAeHHbIX B paiioHe reothn3n4ecknX UCCNeNoBaHNI criesyeT UCMONb3oBaTh MPU COCTABMNEHUN FEONOTMYECKUX KapT U pa3pe3oB K HUM U OTpaxaTb Ha CBOAHbIX MilaHax UHTepnpeTaLuun
reouanyecknx aHomanui B Macltabe npeacTaBnsieMbix KapT.



* BO3MOXHOCTb MCMONb30BaHMUS Pe3yrbTaToB reoranyeckoro onpoboBaHUs Ans NOACHETA 3aMnacos, a Takke BO3MOXHOCTb BHEPEHMUS B MPaKTUKy ONpoGOBaHWsi HOBbIX re0dU3NHECcKNX METOAOB 1 METOANK paccMaTpuBaeTCs
KCMEPTHO-TEXHMYECKUM coBETOM (OTC) ynonHOMOYEHHOTO KCNEPTHOTO opraHa nocne ux ofgobpernss HCAM unu ApyrumMu KOMNETEHTHBIMIU COBETaMM.
* OefeparnbHbIN Hay4YHO-METOANYECKUI LIeHTP NabopaTopHbIX UCCNIEA0BaHUIA U cepTudukaLm MuHepansHoro ceipbsi «kBUMC» MIMP Poccumn (PHML, BUMC).



