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MeToanueckue pekoMeHaluu o npuMeHenno Knaccudukanum 3anacon
MEeCTOPOKIeHNI U MPOrPO3HBIX PeCYypPCOB TBEPABIX MOJIE3HbIX HCKONAEMbIX
(HHOOHEBBIX, TAHTAJOBBIX PY/ U PeAK03eMeJIbHBIX 3JIEMEHTOB)

| Oo0mue cBegeHus

1. Hacrosimue MeToaudeckue pekoMeHaanuu no npuMmenennto Kiaccudukanum 3anacos
MECTOPOXKJIEHUN M MPOTHO3HBIX PECYPCOB TBEP/ABIX MOJIE3HBIX UCKOMAEMbIX (HUOOMEBBIX, TAaHTa-
JIOBBIX DY M PEAKO3eMEbHBIX AJEMEHTOB) (fanee — MeToauueckue peKoOMeHIaluu) pa3pado-
TaHbl B cooTBeTCTBUU C [lonoxennem o MuHuCcTEpCTBE MPUPOIHBIX pecypcoB Poccuiickoinn Pe-
Jepaluy, YTBepKIeHHbIM nocTaHoBieHueM [IpaBurensctBa Poccuiickoit @enepanuu ot 22 uto-
a5 2004 r. Ne 370 (Cobpanue 3akoHomarenbcTBa Poccuiickoit denepanuu, 2004, Ne 31, ¢1.3260;
2004, Ne 32, c1. 3347, 2005, Ne 52 (34.), cT. 5759; 2006, Ne 52 (34.), cT. 5597), I[lonoxenneM o
®denepalbHOM areHTCTBE MO HEJIPONOJIb30BAHUIO, YTBEPKACHHBIM MocTaHoBIeHUeM [IpaBuTennb-
ctBa Poccuiickoit @eneparuu ot 17 urons 2004 1. Ne 293 (Cobpanue 3akoHoAaTenbcTBa Poccwii-
ckoit denepanuu, 2004, N 26, ct. 2669; 2006, Ne25, c1.2723), Knaccudukaiueit 3amacoB MecTo-
POXKJIEHHUI U MPOTHO3HBIX PECYPCOB TBEPABIX MOJE3HBIX UCKOMAEMBIX, YTBEPKICHHOU TPUKA30M
MIIP Poccum ot 07.03.1997 Ne 40, u comepx,aT pekoMeHanuu no npumenenuto Knaccuduka-
LU 3al1aCOB MECTOPOKIAEHUN U MPOTHO3HBIX PECYPCOB TBEPABIX IMOJIE3HBIX UCKOIMAEMBIX B OT-
HOIIIEHUY HUOOUEBBIX, TAHTAIOBBIX Pyl U PEIKO3EMEIHHBIX 3JIEMEHTOB.

2. Meronnueckue peKOMEHAAIMU HAMpaBJIeHbl HA OKAa3aHWE MPAKTUYECKOW MOMOIIU He-
IPOIOIb30BATENIAM M OpraHU3alUsM, OCYIIECTBISIOIIUM MMOATOTOBKY MaTE€pPUaIOB IO MOJCYETY
3aacoB MOJIE3HBIX UCKOMAEMBIX U MPEACTABISAIOMINX UX HA TOCYAAPCTBEHHYIO SKCIIEPTU3Y.

3. HuoOwuit 1 TaHTan OJIM3KU MO0 XUMUYECKUM CBOMCTBAM U OOBIYHO BCTPEUAIOTCS COBMECT-
HO.

H 1 0 6 ¥ #f — METaIlT Cepo-CTATBHOrO LBETA, HMEIOIIMI MIOTHOCTH 8,57 T/cM’, TeMIepary-
py maBnenust 2468-2469 °C; KOBKUN U Ype3BbIYAIIHO IUIACTUYHBIN NIPU HOPMAIBHON TEMIEpa-
Type, 00JaalonIii UCKIIOUUTEIHHON KOPPO3MOHHON CTOWKOCTBIO, CAMOW BBICOKOM CpeIu Me-
TaJUIOB KPUTUUYECKOU TeMIIepaTypoH mepexona B cBepxipoBosiiee cocrosaaue (9,34 K), Huzkum
ypOBHEM HaBEeJCHHOW pajualuyd U HEOOJbIINM MONEePEYHbIM CEUEHHEM 3aXBaTa TEIUIOBBIX HEW-
tpowos (1,1 Gaps wmu 1,1-1028m°).

T aHTam— MeTaJl CBETIIO-CEPOro LBETa C CUHEBATHIM OTTEHKOM, UMEIOIIUNA MJIOTHOCTD
16,6 r/cM’, 06nafaroMAi YHHKATIBHEIMA QU3HYECKAMA U XMMHYECKHMH CBOMCTBAMHU — BBICOKOI
TYTOIUIaBKOCTBIO (TeMmrieparypa miaBnenus 2991-2997 °C), Gonpwoit TBepaoctrio (1225 Mlla
o bpuHHEN0), UCKITIOUNTENBHONW KUCIOTOYITOPHOCTBIO, CIOCOOHOCTHIO BEITSTUBATHCS B TOHKUE
Hutu. [lornamas rassl (BOAOpPOA, a30T, KUCIOPOA), HUOOUM U TaHTa CTAHOBSITCS XPYINKUMHU.

HuoOuii 1 TaHTa)1 HIMPOKO MPUMEHSIIOTCS B IPOMBIIIJIEHHOCTH.

HuoOwuii B Buge gpepponnodus (10 65 % Nb) mmpoko MpuMeHsSeTCs B Y4epHOW METaLTyprHH
B Ka4eCTBE JICTUPYIONUX U MOIUMUIUPYIOMINX MPUCATOK K YTIIEPOIUCTHIM, HU3KOJIETHPOBAH-
HBIM MaJOYTJIEPOJIMCTHIM U HEPXKABEIOIIUM CTaJISIM, IIpeIHa3HAY€HHBIM JIJISl U3TOTOBJICHUS TPYO
00JIBIIOTO AMAMETpPa MaruCTPalIbHBIX HE(PTE- U Ta30MPOBOJIOB, OCOOCHHO MPOJIOKEHHBIX U MPO-
KJIQJIbIBAEMBIX B CEBEPHBIX pailOHaX; /I aBHa-, PAKETO-, KOpabie-, MaIMHOCTPOEHUS (B YaCTHO-
CTH, JUIsi XUMHUYECKOTO O00OpYyIOBaHUS, TYpOMH W KOTJIOB BBICOKOTO JABJICHHS, aBTOMOOWMIIE-



CTPOEHHUSI, PEIbCOB U MOJBHKHOTO COCTaBa YKEJIE3HOOPOKHOTO TPAHCIIOPTA) U BO MHOTHUX JIPY-
X 00JIaCTSIX XO3sHCTBA.

Huobuii, ocobenno ¢ mpucankamu Ni, Sn, Zr, Ti, Ge, oTau4aeTcssi CBEpXIMPOBOIUMOCTHIO
IIPU CPaBHUTENIBHO BBICOKMX TeMmrieparypax (10 23 K). PeanbHO OCBOEHBI B KaU€CTBE CBEPXIIPO-
BOAHUKOB cruiaBel Nb-Zr, Nb-Ti, Nb-Sn; Ha MX OCHOBE CO3maHBI MAarHUTHl HUCKIIFOYUTEIHHO
6ombmIoi MomHOCTH. [Ipenmonaraercs, 9To TypOOTreHEPaTOPBl ¢ OOMOTKOW M3 CBEPXITPOBO/ISIIIE-
ro crutaBa Nb-Ti Oyayt umets B 4-5 pa3 menblyto Maccy u KITJ[ 99,5-99,8 %.

Hebomnpioe monepeyHoe ce4eHrne 3aXBaTa TEIUIOBBIX HEUTPOHOB JIeNIaeT HUOOUH TepCIieK-
TUBHBIM KOHCTPYKIIMOHHBIM MaTEPHUAIOM JIJISl I/IEPHBIX PEAKTOPOB.

TpaguumonHsIMu chepaMu UCIOJIB30BAHUS TAHTAJIOBBIX MPOJYKTOB SIBJSIOTCS AJIEKTPOBA-
KYyMHasi TEXHUKa (aHOJbl, CETKH, T€TTEPHI, AETAIH BBICOKOTEMIIEPATYPHBIX BaAKyYYMHBIX ME€YEil);
MIPOU3BO/JICTBO >KAPOMPOUYHBIX, TBEPABIX U CBEPXTBEPABIX CILIABOB ISl PEXKYIIUX UHCTPYMEHTOB;
XUMHUYECKOE almnapaToCTpOEHUE, BKIIOUYAsl 3aBOJCKOE U JIabopaTOpHOE O0OpYIOBaHUE; JIETUPO-
BaHUe cTajeil u cruiaBoB. Hanbosnee 3HaunTenpHast 00JaCcTh MPUMEHEHUS TaHTaJIa — IPOU3BOJICT-
BO TaHTAJIOBBIX KOHJIEHCATOPOB, UCTOJB3yeMbIX B OBM, nmpubopocTpoeHnn, aBTOMOOMIEHON U
000pOHHOI TpOMBINIIIEHHOCTA. KpoMe TOro, TaHTan €IMHCTBEHHBIM W3 METalUIOB, BXKHUBIISIO-
LIUICS B TEJIO YEJIOBEKA, MPUMEHSETCA B XUPYPIHUH ISl CIIMBAHUS KPOBEHOCHBIX COCYZOB, IPO-
TE€3UPOBAHUS OPTraHOB YEJIOBEYECKOTO TeIa U U3TOTOBJICHUS] HHCTPYMEHTOB.

I'pynnma peako3eMenabHbIX 3eMeHTOB (P33), mumnanTaHou 0B,
BKJIIOYAET 15 BechbMa CXOAHBIX [0 CBOMCTBAM METAJUIOB OT JIAHTAHA JO JIFOTEIUS; U3 HUX TOJIBKO
MIPOMETHUH MOJIy4eH UCKYCCTBEHHO. Bechma OJIM30K K 3TUM AJIEMEHTaM U U T T P | i, X0Ts dop-
MaJbHO OH HE BXOAMT B rpymiy P30.

Penko3eMenbHbIe MeTaIbI OOBIYHO Pa3AeISItOT Ha JBe rpymibl: 1epueByto — TRe.(La—Ce—
Pr-Nd-Pm) u urrpueByro — TRy(Sm—Eu-Gd-Tb-Dy-Ho—Er-Tu-Yb-Lu-Y). Ognako B mo-
CJIEIHEE BPEMSI OHU BCE Yalle NOAPa3ACIISIIOTCA Ha TPU MOATPYIIbL: JIETKUE (LIEPUEBBIE), CPEIHNE
(camapueBbie) U TsKenbie (3poueBsie) (Tadm. 1).

Taomuna 1
Penxozemensaniec MeTamiasl (P3M, P3D) TR =Ln+ Y
IlepueBozemenbHbIE HrrpueBoszemensubie TRy
TRce
Jlanranouns! Ln | Urrpuit
Ilepuessie Lnc, Uttpuessie Lny
Hepuesnie (merkue) Lnce Camapuensie (cpeaaue) Lngy, Dpbueskie (Tsoxenbie) Lng,

La | Ce | Pr INd*| Pm* | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu Y

Camapwid
EBpomnuii

Tonemuii
Dpouit
Tynuii

UtrepoOuii

Jrorennii

Urtpuii

Jlantan
Hepuit
[Ipazeogum
Heonum
ITpomernit
Taponunuit
TepOuit
Hucnposuit

* B nmpuposie HE BCTPEUEH.

Penxo3emenbHble MeTaibl 001a1at0T BBICOKOW XMMHUYECKON aKTUBHOCTBIO U B3aUMO/IEHCT-
BYIOT [IOYTH CO BCEMU AJIEMEHTAMHU IIPU CPABHUTEIILHO HU3KUX TeMIiepaTypax. OHHM pearupyror ¢
O, S, H, C, C, N, P u rasiorenamu ¢ 00pa3oBaHHEM MIPOYHBIX OKCHJIOB, CYIb(UIOB, KApOUIOB U
ap. Meramnuueckue La, Ce, Pr nerko okucistoTcsi Ha Bo3JlyXe, B TO BpeMs Kak TsKeJIble JIaHTa-
HOW/JIbI (UITTPUEBOM IpyMIIbI) O0JIee yCTONUUBBI.

Jlonroe BpeMs 3TH METaJUIbl CYMTAINCH BEChbMa PEIKUMHU M MAaJIOTIEPCIEKTUBHBIMU ISl MC-
nosib3oBanusl. C cepenunbl 30-x r. XX B. IOC/€ BBISBIEHUS JETHpYOIUX AeicTBuil P30 Ha



CTajlb, YyT'YH U CIUIaBbl I[BETHBIX METAJIOB MPOU3BOJICTBO MX 3HAUUTEIBHO PACIIMPUIOCH. 3a
nocieqaue 40-50 et B CBSA3M C OTKPBITUEM HOBBIX O0JIacTell MPUMEHEHUS JIAHTAHOUIOB (CIie-
1uaiabHbIe CIUIaBbl, OCOOBIE COpTa CTEKOJ, KaTalu3aTopbl NMPH KpeKUHTre He(TH, KUHECKOIIbI
LBETHBIX TEJIEBU30POB, JTIOMHUHOMOPHI, CBEPXMOIIHbIE MarHUTHBIE CIUIaBbl Sm ¢ Co, KpUCTaJIIbI
coenuHeHuit P30 B ponu na3epoB U KBAHTOBBIX YCHUIIUTENEH — Ma3epoB, U30TOIMBI 170Tu, 155Eu,
'*'Ce kak MCTOUHMKN M3TydeHns, peryanpyiomme crepxkun u3 Gd, Sm, Eu B aTOMHBIX peakTopax
U JIp.) UHTepec K HUM mnoBbicuiics. CoBpeMeHHasi MPOMBIIIIIEHHOCTh UCoNb3yeT P33 kak B Buae
cMecell (HampuMep, MUIIIMETAINT), TaK U MHAUBUAYAIBHO, P TOM HAWOOJbIIEe 3HAUYCHUE TIPH-
obpemu Eu, (B OCHOBHOM 1711 KHHECKOTIOB TEJIEBU30POB, JITIOMUHECIICHTHBIX JIAMII, ITMPKOHUEBBIX
CTAOMIM3aTOPOB, ONTUYECKOTO CTEKJAa), Sm (IS TPOU3BOACTBA MOCTOSTHHBIX MarHuToB), Gd (B
MIPOM3BO/ICTBE TaJUIMH-TaJJOIMHUEBBIX IpaHaToB), a Takke La, Nd, Ce, Tu. U3BectHo 6omnee 100
oOmacrteil mpuMeHeHns peakux 3eMenb. Hanbonee emkue cdepsl ucnonbp3oBanus P3M: katanus B
KpEKHHTe HePTH, METAJUTYPTHsl, CTEKOJIbHAS U KEPAMHYECKasi OTPACIU MPOMBIIUICHHOCTH, CEIlb-
ckoe xo3giicTBo. [lo macmrabam norpebnenus P30 mepBoe mecto 3aHuMaroT HedTSHAs MpoO-
MBIIUIEHHOCTb, METAJUTYPrHUsl U CTEKOJIbHASI IPOMBIIIUIEHHOCTb.

UtTpuii mmeeT cambie pa3Hble 00JIACTH MPUMEHEHUS, U3 HUX HanOoJiee BaXKHBIE — JIFOMHU-
HOOpBHI Ji LBETHOTO TEJNEBUACHHUS M JIIOMUHECIEHTHBIX JIAMI, MarHUEBbIE U HUKEIb-
KOOQJIbTOBbIE KApONpPOYHbIEe KOPPO3MOHHOCTOMKHME CIJIaBbl (CYyNepCIUIaBbl), HEp)KaBerouas
CTallb, TPAHATHI U (DEPPUTHI JJISI PA3ITUIHBIX IJIEKTPOHHBIX YCTPOUCTB, JIA3€Phl, ONTUIECKOE CTEK-
710, OTHEYIIOpHAsi KepaMHKa, Ta30BbIE CEHCOPHI, FOBENMpHbIe n3aenus. HeGompmue 100aBKU UT-
TpHUS B QIIOMUHUEBBIE CIUIaBbl YBEJIMUYUBAIOT UX AJIEKTPONPOoBOAHOCTh Ha 50 %. Okcua UTTpus
HCIIOJIb3YEeTCA KaK CIieKarolias J100aBKa B Pa3iuYHbIX BUaX HOBOM TEXHUYECKON KEpaMUKH; JJIs
JeTanell JBUTareseil, OBICTPOPEKYIIUX HHCTPYMEHTOB, BBICOKOTEMIIEPATYPHBIX TOIUTMBHBIX
AJIeMEHTOB. Pe3kuil BCIUIEKCK MHTepeca K UTTpUI0 B KoHIE 80-X I. ObUI CBS3aH C OTKPBITUEM
cBepxIpoBojAieit kepamuku Y-Ba-Cu-O.

2. HuoOwii, TaHTan M peaKO3eMeNbHbIE METAIbI — TUIMUYHBIC JTUTO(DUIBHBIC 3JIEMEHTHI.
CpejHee comepsKaHue B 3eMHOiT kope HuoOus 2-107 %, tanrtana 2,58-10" %, peaxo3eMeIbHBIX
METAJUIOB (B CyMME) 112-107* % (AInana3oH KJIapKOB MHIMWBUIYAIbHbBIX JJAHTAHOUOB OT 0,3-104
% y Lu 10 31-10™ % y Ce). B npupoze HHOOHIA i TaHTAT 00Pa3yIOT KHUCIOPOIHBIE COSINHCHNS,
B OCHOBHOM OKCHbl. CIIEKTp MPUPOJHBIX COSAUHEHUN PEKO3EMEIbHBIX METAILIOB 3HAUUTEIHHO
IIMpe, HO B OCHOBHOM 3TO OKCHJIbI, KapOoHaThI, (hochatel, propuasl. U3BecTHo Gosee 50 muHe-
panoB, conepxkamux Nb u Ta, He cuMTasi MHOTOYUCIIEHHBIX pa3HOBUAHOCTEH, U okosno 300 mu-
HepasoB, coaepxkamux P33 (tonpko 20 U3 HUX UMEIOT MPOMBIILICHHOE 3HAUYCHUE); BAKHEUIINE
IIPOMBIIIJIEHHbIE MUHEPAJIbl IPUBEACHBI B TA0I. 2.

Tabmuna 2

Baxneimmne NMPOMBIINIJICHHBIC MUHEPAJIbI HHOﬁHﬂ, TaHTAJa U PEAKO03€ME/ILHBIX METAJIJIOB
R &) - InoT-
Munepan Crp yKTy(gg;M);T;quCKaH ConeprkaHre OKCHUIIOB PEIKUX METAILIOB, % HTeII:fH H (;Ic(")ri,

1 | 2 | 3 4 5
Munepaibl HHOOWS U TaHTala
[Tupoxmop (Na, Ca),_.Nb,O4x(OH, F) Nb,0552-71; Ta,O5 no 7,0 U, Th, TR | 3,84,7
TI'atueTTONUT (Ca, U, TR),(Nb, Ta),O¢(F, Nb,0Os 1o 35; Ta,O5 no 18; UOz go 30 Th, TR 4,4-49
OH),_.- 2H,0

MapHHbsKHT _(fgi{N;’) Ca)2(Nb, Ta):06 - 1N, 0, 50; Tas05 10 5, 0; TR ~15-18  [Pb, U | 4,13-4,15
Mukpoaut (Ca, Na),Ta,04(O, OH, F) |Ta,0555-80; Nb,Os 0, 9-10 U 5,9-6,4
.HOHapI/IT (Na, Ce, Ca)(Tl, Nb, Ta)03 13\1(;320(35383’05_12,8, Ta205 0,6—0,8; z CeZOS Tl, TR, Sr 4,6—4,9

BomkuauT (Ta, Nb, Mn, Sn, Fe),0, Ta,05 65-75; Nb,O5 0,1-15 Sn 7,19-7,36

Konymbur (Fe, Mn)(Nb, Ta),0O¢ Nb,O5 59-76; Ta,O5 1-20 - 5,3




1 | 2 3 4 5
Tanrtamur (Fe, Mn)(Ta, Nb),0O¢ Ta,O5 63-86; Nb,O5 0,2-20 - 8,3
Tanuonur Fe(Ta, Nb),0¢ Ta,05 62-85; Nb,Os 9-22 - 6,4-7,9
CrproBepur (Ti, Ta, Nb)O, Ta,05 6-38; Nb,O5 mo 20 - 4,2-5,5

MuHepaibl peK03eMeNIbHBIX METANIOB
Momnanur CePO, 2 Ce,O3 1o 35; ThO, mo 31 - 4,9-5,5
Kcenotum YPO, 2 Y,05 o 61 U, Tb, TR | 4,446
Yepuut YPO, - 2H,0 2Y,0; no 51 TR 3,1-3,3
BacTtuesur CeCO;zF Y Ce, O3 mo 75 TR, Th 4,4-5,2
[Mapusut Ce,Ca[CO;],F, % Ce;03 10 60; Y05 10 10 B uTTponiapusu- (TR, Th 4344
Urrpocunxu- | YCa[CO;],F 2 Y,0; 44-47 Th, TR 3,6-3,7
Oeprioconutr | Y(Ta, Nb)O, 2 Y,05 33-44; Ta,0O5 4-9; Nb,O5 38,0-51,6 (U, Th, TR | 5,5-6,0
DBKCEHNT Y(Nb, Ti, Ta),(O, OH); %3%03] 106_’34—72}8? Nb,Os 8,8-41.4; U,Th, TR | 5,0-5.9
larapuauT (Na, Ca);YF¢ 2 Y,0;5 3548 U, Th 4,2-4.5
Hrrpodrooput|(Y, Ca)F;_, 2 TR,0; 1820 — 3,5-3,8

4. MecTopoxaeH!s] HUOOHSI, TAHTaJa U PEAKO3EMETbHBIX METaNIOB B OOIIEM IIUKIIE T€O0JIO-
THYECKOTO pa3BUTHUSA (OPMUPYIOTCS HA CpeIHEN U MO3JHEH CTaIusIX TeOCHHKIMHAIBHOTO 3Tara
MIPEUMYIIECTBEHHO B CBSI3U C TPAHUTHBIM MAarMaThu3MOM, a TaKXKe MpPH IIEJIOYHOM MarMaTu3sMe u
METAaCOMATH3ME CTAJIMU AKTUBH3AIUU JPEBHUX TUIAT(HOPM M KOHCOJHMIMPOBAHHBIX O0JIacTel 3a-
BEPILIEHHOMN CKJIA4YaTOCTH.

OHu 00pa3oBBHIBAIUCH B KpaliHE IMIMPOKOM JHalla30HE BPEMEHH — OT apxes J0 KalHO301.
[IpompbllIIeHHOE 3HaUY€HHE UMEIOT KaK SHIOTCHHbIC, TaK U IK30T€HHBbIE MECTOPOXKICHHUS, BKIIIO-
4asi KOpbl BBIBETPUBAHUS U poccmnn*.

5. MecTopoxaeHus HUOOWS M TaHTajia 1o mpeobaJaHruio OJTHOTO U3 METAJLIOB MOJIpa3/ie-
JISFOTCS HA TPU TPYIIIBI: HIOOMEBBIC, TAHTAI-HUOOUEBBIC U TAHTAJIOBHIE.

K coGcTBeHHO HHOOMEBBIM OTHOCSTCS MECTOPOKICHUS IMUPOXIOPOBBIX KapOoHATHTOB. Oc-
HOBHYIO IIEHHOCTh UX COCTaBJISIET HMOOUH, oTHOeHne Nb,Os/Ta,05 > 20; u3Bneuenue TanTana
HepeHTa0eIbHO, OH YXOJUT B (heppOCIIaBbl BMECTE C HUOOHEM.

KoMIiekcHBIME TaHTaJI-HUOOUEBBIMU CUUTAIOTCS MECTOPOXKICHHSI, B KOTOPBIX TAaHTAl U
HUOOWIA 110 BaJIOBOW IIEHHOCTH MPUMEPHO OAMHAKOBBL: NbyOs/Ta,05 = 5 + 20. D10 MecTopoxie-
HUs B 1uddepeHIIMpOBaHHBIX MAaCCUBaX armauTOBBIX HE(PEITMHOBBIX CHEHUTOB, MECTOPOXKICHHS
B METaCOMAaTUYECKU U3MEHEHHBIX TPAaHUTOU/IaX IIEJIOYHOTO PAJia, a TAKKE B allOTHEUCOBBIX Me-
TacCOMAaTUTaX 30H PETMOHAJIBHBIX PAa3JIOMOB.

['MaBHBIM TOJIE3HBIM KOMITOHEHTOM COOCTBEHHO TAHTAJOBBIX MECTOPOXKICHHM SBIISETCS
taHTaj, otHomeHue Nb,Os/Ta,O5 < 4, Hnobuit u3Bnekaercs nonyTHo. OCHOBHBIE 3amachl COOCT-
BEHHO TAHTAJIOBBIX PYJl COCPEAOTOUYEHBI B TPAHUTHBIX MIErMaTUTaX U B «PEIKOMETAIUILHBIX» Ipa-
HUTaXx.

[Tockonpky B mpupojae HHOOMI MpeodraaeT Hal TAHTAJIOM, CPEIU U3BECTHBIX MECTOPOXK-
JCHUN 3HAYUTEIBHO OOJIbIIe HUOOMEBHIX, YeM TaHTaldoBbIX. Comepkanus Nb,Os B pygax oObru-
HO Ha MOPSIJIOK BHIIIIE, a 3a1ackl MECTOPOXKIeHUH Ha 1-2 mopsiaka 6oinbie, ueM Ta,Os.

BonBIMHCTBO THUIIOB MECTOPOXKACHUN HUOOUS M TaHTalla XapaKTEPU3YeTCsS BBICOKOW KOM-
TJIEKCHOCTBIO U COJIEPIKUT acCOIMAllii MUHEPaJoB: (hochopa, MUPKOHUS, PEIKUX 3eMEeIb, CKaH-
IS, CTPOHIUS, Oapus, Kene3a, TUTaHa, TOpHs (MECTOPOXKIACHUS MICIIOYHOTO Psifa) Wi OepwHll-
T, pyOuaus, 11e3us, 0JioBa (TPaHUTHI U IETMATUTHI).

* ~
W3y4eHHOCTh POCCHITHBIX MECTOPOXKICHUN HHOOMS, TAHTANA M PEAKHX 3eMelb periaMeHTupyercs: «MeToMIeCKUMU PEKO-
MEHJIALUsIMU 1o ipuMeHenuo Kiaccuukaun 3amacoB TBEpbIX MOJIE3HBIX HCKOMAEMbIX K POCCHIITHBIM MECTOPOKICHUSIM»,
yTBEpKACHHBIMU pacriopspkeHrneM MITP Poccun Ne 37-p ot 05.06.2007.




[TpombIlIUIEHHBIE W TOTEHIIMAIBHO-TIPOMBIIIIEHHBIE TUITBI MECTOPOKICHI HIOOHS, TaHTa-
Jla ¥ PeIKO3EeMENbHBIX Py MPUBEACHBI B Ta0II. 3.

MecTopoxaenust B 1udpepeHInpOBaHHBIX («CTPaTH(PHUIIMPOBAHHBIX») MAaCCUBAX arlanTo-
BbIX He(denuHoBBIX cueHUTOB (JloBo3epckoe B MypMaHCKOW 00JacTH) SBISIFOTCS BaKHBIM HC-
TOYHUKOM KOMIUJIEKCHBIX HUOOUMN-TaHTAJI-PENKO3EMENBHBIX PYI. Py JOHOCHBIE HHTPY3UBBI MPE-
CTaBJICHBI OKPYTJIBIMU B TUTAHE MAacCCHBAMH HEHTPATBHOTO THIIA U XapPaKTEPU3YIOTCS MHOTO(da3-
HBIM CTPOCHHEM.

JlomaputonocHsil nmuddepeHpoBaHHBI KOMIUIEKC (BTOpas (ha3a) CI0KEH PUTMHYECKH
YepeyIOIIUMHCS XOPOILIO BbLAEPKAHHBIMU IOJOr03aJ1eralolliuMU TOPU30HTAMHU ILIEJIOYHBIX IO-
POJl C pa3IMYHBIM COOTHOLIEHUEM HedelnrHa, MOJIEBBIX IINAaTOB U TEMHOLIBETHBIX MHUHEPAJIOB —
YPTUTOB, IOBUTOB, (DONSUTOB, JySIBPUTOB, MAIIMHBUTOB. JlomapuT sIBISETCS aKI[ECCOPHBIM MHUHE-
pajioM, KOHLUEHTPUPYETCSI B HUKHUX YACTAX PUTMOB B IOPOJAX YPTUTOBOI'O MU MAaJIUHBUTOBOIO
cocTtaBa, popMHpys cCBoeoOpa3HbIe PyIHBIE Tella — BeChbMa BblAepKaHHbIe ManoMotnbie (0,1-0,5
10 1-2 M) «I1acTel» ¢ HEUETKUMU BEPXHEN U HUXKHEN IpaHULIaMHU, ONPEIEIIEMbIMU 110 JaHHBIM
orpoOoBaHus. MHUHEpaIbHBI COCTaB pya: HeENWH, Kalu-HATPOBBIA MOJEBOW IIMNAT, ATUPHH,
menoyHor aM(uOoI, COTATUT, IIEOTUTHI i aKIIECCOPHBIE — JIOTIAPHUT, BIJUTMOMHUT, allaTUT, dBUA-
JIUT, paM3auT, MypMaHUT, JTOBO3EPUT, CHEH, MarHETUT, MUPUT, TUPPOTHH. Jlomaput — KOMILJIEKC-
HOE ChIpbE, HapsiAy ¢ HUOOMEM M TAHTAJOM U3 HEro MOoJIy4aroT PeIKo3eMesbHbIe METasllbl Lie-
PHEBOM I'PYIIIBI U TUTAH.

MecTtoposxieHus1, CBI3aHHBIE C MACCUBAMU yJIBTPAOCHOBHBIX HIEIOYHBIX MOPOJ U KapOOoHa-
tutoB (YIIK), sSBASIOTCS OMHMM M3 OCHOBHBIX MCTOYHUKOB HHOOUs B mupe. Maccubl YIIIK
OOJBIIEH YaCThIO XapaKTEPHU3YIOTCS OKPYTIIBIMU (hOpMaMU U KOJIBLIEBBIM WIIA HEIMOIHOKOJIBIIE-
BBIM CTPOEHHUEM, 3HAUUTEIBHO PEKE OHU MOCTPOEHBI N0 JIMHEHHOMY I1aHy. CaMu KapOOHATHUTHI
CJIaraloT OKpYTJble HITOKH, KOJIbLIEBbIE JAlKH, HEMOJIHOKOJbIIEBbIE Tea, TPYOKH U BBICTYIAIOT
KaK KOHeuHbIe U] PepeHraThl yaIbTPAOCHOBHBIX HIETIOUYHBIX KOMILIEKCOB.

KapOoHatutel mpencTaBieHbl KadbIIUTOBBIMH, JOJIOMHTOBBIMH, aHKEPUTOBBIMU Pa3HOCTSI-
mu. [TupoxmopoBoe opyaeHeHne B KapOOHATHUTAax 0Opa3yeT paBHOMEPHYIO BKPAIJICHHOCTb U C
rIIyOMHON MPaKTHUYECKH HE U3MeHseTcs. PynHble Tena, OKOHTypHUBaeMble IO JaHHBIM OMpoOoBa-
HUS, XapaKTePU3YIOTCS 0OBIYHO TUHEHHOH (POpPMOI U BBIACTAIOTCSA Kak oboramiennblie 30Hb1 (0,2—
0,8 % Nb,Os) Ha done 6emubix comepxkanuii Nb,Os (0,05-0,08 %). PynonocHbie mopoasl HApS Ay
¢ dopcrepuToM, (PIOrOMUTOM WM MUPUTOM COAEPk AT KOMIUIEKC IMOJIE3HBIX MUHEPAJIOB — arma-
TUT, MOHALIUT, UHOT/IA LIUPKOH, OaJJIeIeUT U MarHeTUT; CPeIHE-KPYMHOKPUCTATUIMYECKHUE Kallb-
LUTOBBIE KAPOOHATUTHI MOT'YT MPEJCTABIATh HHTEPEC KaK KapOOHAaTHOE chlpbe. B kauecTBe npu-
MEepOB MOKHO npuBecTu MecTopoxaeHus benosumunckoe (Poccust) u Cent-Onope (Kanana).

B penkux ciaydasx mupoxJopoBO€ OPYIAEHEHHE B MACCUBAX YJbTPAOCHOBHBIX HIEIOYHBIX
MOpOJI Pa3BUBAETCS HE B KapOOHATHTAX, a B MUKPOKIIMHUTAX — KAJUIIIMATOBBIX METACOMATHUTaX
II0 YJIBTPAOCHOBHBIM IIEJIOYHBIM ITopojaM (bonpmeraramHckoe mecropoxkaeHue B MpkyTckoi
o0nacTu). AnaTUT-MUPOXIIOPOBAsT MUHEpaAIU3alKs boyblIeTarHUHCKOTO MECTOPOXKIACHHUSI cllara-
€T JIMH30BUAHYIO 3aJI€Xb, COCTOSIIIYI0 M3 BKPAIUICHHBIX U IPOXKUIKOBO-BKPAIUICHHBIX Py U
MIPOCIEKEHHYIO 110 IpocTUpanuio Ha paccrosiHue 600 M npu mmpuHe Bbixoza 1o 300 m. CpenHee
conepxanue Nb,Os B pyne — 1,0 %.

WNuorpga B kapOOHATUTAX MPUCYTCTBYET raTUETTOJIUT, KOTOPBIM HAXOAUTCS B BUAE MEJIKOU
BKPAIUIEHHOCTH W 00pa3yeT caMOCTOSITENIbHBIE PYIHBIE 30HBI MM CiIaraeT (IaHTH MHPOXIOPO-
BbIX 30H. PyJibl KOMILIEKCHBIE TaHTaI-HUOOUEBBIE, cooTHOIIeHHEe Nb,O5/Ta,O5 Bapbupyer B mpe-
nenax 4,5-8 (CpenHe3UMUHCKOE MECTOPOKAECHUE, HEKOTOPBIE PYIHbIEC 30HBI beT03UMMUHCKOTO0).

MecToposxeHusi B 0aCTHE3UTOBBIX KapOOHATUTAX SIBJISIOTCS OCHOBHBIM HCTOYHHUKOM pejl-
KO3EMEJBHBIX JJIEMEHTOB LIEPUEBOM rpynnsl. KpynHeiiee 3KCIIyaTUPyeMOE MECTOPOXKICHUE
storo turma MayntuH-Ilacc (CILIA) npencraBnser coboit mrok pazmepamu 700x200 M, croxeH-
HBII MACCUBHBIMH WJIM TIOJIOCYATHIMU KapOOHATUTaMH (B OCHOBHOM KaJbIIMTOBBIMU) — 60 %, Oa-
putom — 20 %, kBapuem — 10 % u peako3eMenbHbIMA MUHEpaiaMu (0acTHE3UT, MPUMECh MOHa-
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uta) — 10 %. Conepxxanue TR,0; B 6oraroii pyne — 10 %, B 6egnoli — 5 % u menee. OOmue 3a-
nacel cBbiile 2,5 MiH. T TR,O3 B pynax ¢ conepxkanuem cBbiiie 5 % TR,0;.

Ta0muma 3
HpOMBIH_IJ'ICHHBIe H IOTCHIUAJIbHO-IIPOMBIIIJIICHHBIC TUIIBI MCCTOPOXK-
JEHUW HUOOUS, TAHTAJIA U PEIKO3EMEIBHBIX Py
IIpomemned- | CTpyKTypHO- [Ipupon- Conepxa- | Ilomyt- IIpombIIeHHBIH* [Tpumepsr
HBIW THUII Mopdotoruye- HBIN HUE OC- HbIE (TEXHOJIOTUYECKHIN) MECTOPOX-
MECTOPOXIe- | CKHUU THII PYI- (MuHE- HOBHBIX KOMIIO- THUT Pyl JICHUIA
HUH HBIX TEII U pabHBII) KOMIIO- HEHTBI
KOMILIEKC THUTI Py QL HEHTOB B
BMEILAIOIINX pyze, %
opoJt
1 2 3 4 5 6 7
IlepueBo3e- [TmacToo6pa3- | Jlomaputo- Nb,Os Ti, Sr, Xumuaeckuit peako- | JloBozepckoe
MeJIbHO- HEBIC BBEIN 0,20-0,40; | Th 3eMEIbHO-TaHTAaJ- (Poccus)
HHUOOUI- MOJIOTO 3aJie- Ta,Os HUOOUEBHIH (COPTH-
TAHTAJIOBBII B | TAlOIIKE 3ajie- 0,018— POBOYHEIH, TpaBUTA-
muddepeHnn- | KU B ypTUTAX, 0,027, IIUOHHO-
POBaHHBIX IOBUTAX, Ma- TR,05 ¢roTannoHHO-
MacCHBax ar- | JUHBUTAX 0,9-1,4 TUAPOMETAILTYPTH-
IMAaUTOBEIX HE- YECKUH)
(henrHOBBIX
CHEHHUTOB
HwuoOuessrit B | JImazoBuanelii, | [Tupoxmio- Nb,Os P, TR, Meramryprudeckuii | bemozumuH-
MaccHBax JKUIBHBIH, POBBI 0,2-0,8 Ta, U, HUOOUEBHIHA (COPTH- ckoe (Poc-
YIIBTPAOCHOB- | IITOKO-, TPY- Zr POBOYHBIH, TpaBUTa- | CHs),
HBIX IEJI0Y- 0000pa3HbIi B IIMOHHO- Cent-OHope
HBIX TTOPOJI U KapOoOHaTHTaX (bmoTanpoHHO- (Kanama)
KapOOHATHTOB TUAPOMETAILTYPTH-
YECKUH)
JIunz000pas- « Nb,Os P, Muk- | Mertammyprudeckuii | bomnprerar-
HBIM B MUKPO- 0,3-1,2 | poknuH | HUOOHMEBBIHA (COPTU- | HUHCKOE
KJIMHUTAX poBOYHBIH, rpaBuTa- | (Poccus)
[IMOHHO-MarHUTHO-
(bmoTanpoHHO-
TUAPOMETAILTYPTH-
YeCKui)
LepueBose- [Itoxo-, Tpy- Bbacthesn- TR,05 Fe, U, Xumnueckuit ¢paroo- | Kapacyrckoe
MEILHEIN B 00- 1 )XKUI000- | TOBBIA 0,9-9.0 Th, 6a- | pur-6aput- (Poccus),
OacTHE3UTO- pa3HbIil B Kap- puT, CTPOHITUH- MayHTtus-
BBIX KapOOHa- | OOHATHUTax (Gar00- | peaKo3eMeINbHBIH IMacc
THUTaX put (copTHpPOBOYHBIA, (CIIA)
TPaBUTAIIIOHHO-
MarHUTHO-
¢roTannoHHO-
THAPOMETAITYPTH-
YECKUH)




1 2 3 4 5 6 7
Huo0wmii- [Itoxo- n Hupxon- Nb,Os TR, Li, | Metamnyprudeckuii | Ymyr-
TaHTAJIOBBIA B | TUH3000pa3- nupoxiop- | 0,12-0,40; | Th, U, UPKOHUN-HHOOHT- Tanzekckoe,
METacoMaTH- HEIN B KBapII- KOITyMOH- Ta,0O5 Hf, Rb, | TanTayioBblii (rpaBu- | 3amuixuH-
Tax 10 TPaHU- | aubOUT- TOBBIA 0,014- KpHO- TallMOHHO- CKOE
TOUJaM IIe- MUKPOKIIMHO- 0,040; JIUT (broTarmoHHO- (Poccus)
JIOYHOTO Psiia | BBIX U abOH- 710, 0,3- THUAPOMETAILTYPTH-

TOBBIX 0,7 YECKHH)
METacoMaTH-
Tax 10 TPaHu-
TOoHAaM
ILIEJIOYHOT'O
psana
Peaxozemens- | JIunzo- u mna- | [upkon- Nb,Os Y, U, Mertamnypruueckuid | Karyrunckoe
HO-HUOOMUII- CTOOOpPA3HBINA B | TaHTAN- 0,20-0,40; | Th, Hf, | mmoOwuii- Tantanossiii | (Poccus)
TAHTAJIOBBII B | MeETaCOMAaTHU- MHUpO- Ta,05 Zn, Pb, C LIMPKOHHUEM U pEJI-
METOYHBIX Tax 1o MeTa- XJIOPOBBIT 0,012- KpHO- KUMU 3eMJIsIMU (Tpa-
MeTacoMaTH- MopdudeckuM | ¢ hTopu- 0,025; JIAT BHUTAIIHOHHO-
Tax nopojam JaMU peJl- ZrO, 1,5— ¢roTaunoHHO-
KHUX 3€MeEJIb 1,6; TUAPOMETAJLTYpPru-
TR,0; YECKHH )
0,2-0,4
TanTanoseii B | Kynonosuna- Mukponut- Ta,05 Nb, Li, | Xumuko- OpinoBckoe,
JINTAN- HBIN U JIMH30- TAHTAJINAT- 0,010- Sn, Rb, | meTtayumyprudeckuit OTBIKHHCKOE
(hTOPUCTHIX 00Opa3HbIii B KOITymMOu- 0,018 aMaszo- | TaHTaJMOBHIM (rpaBu- | (Poccus)
rpaHUTaxX alMMKaJIbHBIX TOBBIH HUT TaI[HOHHO-
YacTIX MacCH- (broTarMoHHO-
BOB aMa30HH- THUAPOMETAILTYPTH-
TOBBIX IPAHHU- YecKuil)
TOB
JIutnii- KymonoBu- CrogymeH- Ta,0O5 Nb, Rb, | Xumuko- AnaxuHCKOE
TAHTAJOBBIA B | HBIC TEJIa B TaHTaJIUTO- 0,010- Cs METaJLTy PrUYSCKHMA (Poccmst)
CIIOYMEHO- anuKaJbHBIX BBIN 0,016; JIMTAH-TAHTAJIOBEIHN C
BBIX 4acTAX MACCH- Li,O 0,6— HUOOMEM (TpaBUTa-
TrpaHuTax BOB CITOJTyMe- 1,0 LIMOHHO-
HOBBIX (bmoTanpoHHO-
TPaHUTOB TUAPOMETAILTYPTH-
YECKUH)
TanTanoserii B | [Inmuroobpas- CriogymeH- Ta,0O5 Sn, Rb, | Xumuko- 3aBUTHH-
rnerMaTuTax (C | HBIA U KUIb- OepuL- 0,01-0,03; | Nb, Ga | MeTamTyprudecKkuit cKoe,
Li, Cs, Be) HBIH B tantaauto- | Cs,O 0,1- OepUILTUH-TUTHIA- Bunuskos-
am¢ubonMUTax, | BBIH, ITOJI- 0,8; LE3UH-TaHTAJIOBLIH ckoe, I'oib-
THelcax, claH- | JyIHT- Li,O 0,3— (COpTHUPOBOYHBIH, nosoe (Poc-
nax CIIOAYMEH- 1,5; rPaBUTALIMOHHO- cus),
TaHTaJIUTO- BeO (bmoTanpoHHO- bepuuk-Jleiik
BeIi, menn- | 0,02-0,07 TUAPOMETAILTYPTH- (Kananma),
JOJINT- YeCcKuil) I'punbymec
MHUKPOJIU- (ABcTpanus)
TOBBIN
HuoOuessiit u | ITnacro- u Armatut- Nb,Os TR, Ta, | Merammyprudeckuii | bemo3umun-
Penxozemens- | muH3000pa3- MHUPOXJIOP- 0,4-1,0; Fe HUOOUEBHIHA (COPTH- | CKOE
HO- HEIE Tella B KO- | KOTyMOH- P,Os5 10— pOBOYHEIH, TpaBuTa- | (Poccus)
HUOOWEBBI B | pax TOBBII 16 IIMOHHO-
KOpax BBIBET- | BHIBETPUBAHUS (broTarmoHHO-
puBaHUSL KapOOHATUTOB TUAPOMETAILTYPTH-
KapOOHATHTOB | MAaCCHBOB YeCKUi)




1 2 3 4 5 6 | 7
B MacCHUBax yJIBTpaocHOB- | Sr-, Ba- Nb,Os TR, Fe, YyKTyKOH-
YJIBTPAOCHOB- | HBIX ILEN0Y- Upo- 1,0-3,0 | P, Mn CKOE
HBIX I111eJI0Y- HBIX TIOPO/T XJIOPOBBIN (Poccus),
HBIX TIOPOJT Aparma
(bpazunus)
HwuobOwuessiii B | JIeHTOOOpa3- [Tupoxio- Nb,Os P, Fe, Meramryprudeckuii | TaTapckoe
KOpaX BBIBET- | HBIC POBBIA, KO- 0,4-0,8 BepMHu- | HHOOMEBHIH (copTu- | (Poccus)
pYBaHUs Kap- | Teja B Kopax JTyMOUT- KYJIHT POBOYHBIH, TpaBUTA-
OOHATUTOB U BBIBETPUBaHUS | TTHPOXJIO- IUOHHO-
HIEJIOYHBIX 110 JUHEWHBIM | POBBIN (bmoTanpoHHO-
METacOMaTH- KapOOHATHTaM TUAPOMETAILTYPTH-
TOB 30H pe- u YEeCKUU
THOHAIBHBIX IIEJIOYHBIM
pa3iIoMoB MeTacoMaTH-
Tam
TanTanoBEIH IImacro- n bepunn- Ta,0Os Sn, Be, | Xumuko- JIunoBkIi
B KOpax JIMH3000pa3- komymbut- | 0,004-0,03 | Nb MeTtauryprudeckuii | Jlor
BBIBETPUBAHUS | HBIHA B KOpax TaHTaJIUTO- Oeprunii- (Poccus),
MErMaTUTOB (C | BEIBETPUBAHUS | BBHII TaHTaJIOBBIN (TpaBu- | Hazapeny
Sn, Be) penaKoMe- TalMOHHO- (bpazumus),
TaJUTHHBIX TIET- (bmoTanpoHHO- I'punbytIec
MaTUTOB TUAPOMETAJLTYpPru- (ABcTpanus)
YECKUH)
CkaHauii- [Tmactoobpa3- | MoHarur- Nb,Os P,0Os XHUMHUKO- TomTopckoe
penako3emenb- | HbI B mepeoT- | Sr-, Ba-, 4-8; METaJUTy pruueCKuii (Poccus)
HO- JIO’)KEHHBIX KO- | Pb-nupo- TR,05 PEAKO3EMEIIBHO-
HUOOWEBBI B | pax XJIOPOBBIT 6-12; HAOOMCBBIIA
MEPEOTIOXKEH- | BHIBETPUBAHUS Y,0; (COpTUPOBOYHBIH,
HBIX KOpax KapOOHATUTOB 0,5-0,65; (broTanuHHO-
BBIBETPUBAHUS Sc,05 0,05 THUAPOMETAILTYPTH-
KapOOHATHTOB YECKHIA)
* B Ha3BaHUU IMPOMBIIIICHHOTO (TCXHOHOI‘I/I‘ICCKOFO) TUIIA OTPAKECHO XO3SHCTBEHHOE (HpOMLIHIJ'IeHHOC) Ha3Ha4YCHUC KO-
HCYHBIX MMPOAYKTOB, BasKHEMIIIAs TEXHOJIOTHYECKast 0COOCHHOCTh PYA U OCHOBHBIC CIIOCOOBI Hepepa60TKI/I.

HuoOuii-ranTanoBsle MECTOPOXKACHUS B METACOMATUTAaX 110 IPAaHUTOUAM ILEI0YHOIO psijia
npuypodeHsl K Hebompmum (1-1,5 KM”) MAacCHBaM pUOEKUTOBBIX M ATUPHUH-PUOCKUTOBBIX TPAHHU-
Ton10B. OCHOBHBIE 3amachl HUOOMI-TAHTAJIOBBIX pPyA  CBSI3aHbl C  KBapL-ajabOuUT-
MHUKPOKJIMHOBBIMU METAaCOMaTUTAMHU (KBAJIbMHUTAMH), HACIEAYIOIIMMH (GOpPMY 3aMEIIaeMOro 1UH-
TPy3UBa W XAPAKTEPU3YIOIIMMHUCS 3HAYUTEIBHOM BEPTUKAIBHOM MPOTSKEHHOCTBIO (Yiyr-
Tanzekckoe mectopoxaenue). Haubonee 6orareie pyasl IpuypoUeHBl K CYHIECTBEHHO albOUTO-
BbIM MeTacoMatuTaM (aj1bOUTUTHAM), OOpa3yIOUIMM JIMH30BUJHBIE Telda B JHIOKOHTAKTOBBIX
YacTAX MacCUBOB (3alIMXUHCKOE MecTopoxaeHue). OpyaeHeHue B 000MX ciydyasix TOHKOBKpaI-
JIEHHOE, PacCIpeAeIICeHO OTHOCUTEIIBHO PABHOMEPHO. | JTaBHBIE pyJHbIE MUHEPAJIBI IPEACTABICHbI
KOJIyMOUTOM, UPOXIJIOPOM U LIUPKOHOM.

Penxo3emenbHO-HNOOUI-TaHTAIOBbIE MECTOPOXKACHUS B IIEJIIOYHBIX METACOMAaTHTax 30H
pernoHanbHbIX pa3noMoB (Karyrunckoe B UuTnHCKOM 0OnacTv) HE OOHApYXUBAIOT MPU3HAKOB
CBSI3M C MarMaTHYECKUMHU 00Pa30BaHUSAIMHU, HO (POPMHUPYIOTCS B 30HAX KPYIHBIX Pa3IOMOB HEIO-
CPEICTBEHHO BCIIE]] 32 Pa3BUTHEM PErMOHaNIbHOro Meramopdusma ampudoauToBoil gauuu. Py-
JIOHOCHBIE KBapI-aJIbOUT-MUKPOKIMHOBBIE (C ap(BEeICOHUTOM, OMOTUTOM U JPYTMMHU MUHEpasa-
MH) METAaCOMATHUTHI BO3HUKIIM 32 CYET METAMOP(PHUUECKUX TOJII U CIAraloT COrJIACHYIO C 3ajera-
HUEM MOCJIEIHUX IUIACTOOOPAa3HO-IMH30BUIHYIO 3aliekKb. OCHOBHBIE PYyIHBIE MUHEpAJbl IpPE.-
CTaBJICHBl TAHTAJICOJACPXKAILUM IMPOXJIOPOM, LHMPKOHOM, TFarapuHUTOM MU PEIKO3EMEJIbHBIM
¢broopuTOM.

TanTanoBeie MECTOPOXKIACHHUS B JUTUN-(TOPUCTHIX T'paHUTaX. TaHTATOHOCHBIE TPAHUTHI
npeAcTaBiIsstoT  coboit  HeOGompmue (0,5-1,5 KM?) UHTPY3UU  CBOEOOpA3HBIX  MEJKO-



CPEIHE3EPHUCTHIX, YaCTO aMa30HUTOBBIX T'PAHUTOB, OOOTAIICHHBIX AIBOUTOM, TOMA30M, JIUTHE-
BBIMU CITIOJIAMU M COJICPKAIIUX XaPAKTEPHBIN «TOPOIIKOBHIHBIN» KBapIl. TaHTaJI0BOE Opy/IeHe-
HUE pacrojaraercs B anuKaibHBIX (KYMOJBHBIX) YacTSIX WHTPY3UBOB, cojepxkanue Ta,Os B py-
nax kojaeosercs oT 0,01 mo 0,04 %. BepTukanbHplii pa3Max OpyJaeHEHHUS OOBIYHO HE TIPEBBIIIACT
TIEPBBIX JIECATKOB METPOB. PyaHbIE Tena, BBIACIIEMbIE TT0 JaHHBIM OMPOOOBAHUS, UMEIOT (HOpMY
MOJIOTUX JTMH3000pa3HbIX 3aJIeKEH, OPUEHTUPOBAHHBIX CyOMapaiieIbHO KOHTAKTOBBIM MOBEPX-
HOCTSIM KYTIOJIOB; PYJIbl BKpAIJIEHHbIE U MPOXKUIKOBO-BKpaIieHHbIe. [ JTaBHbIE py/IHbIE MUHEpa-
JIBI TIPEJICTABIIEHBI TAHTAIUT-KOTYMOUTOM 1 MUKPOJIUTOM (OpIOBCKOE U DTHIKHHCKOE MECTOPO-
KjaeHus B UnTuHCcKOM 001aCcTH).

JIuTnii-raHTag0BOE MECTOPOXKJIECHHE B CIIOAYMEHOBBIX I'paHuTax (AnaxuHckoe B ['opHOM
Aunrtae) BoIsiBIIEHO B 1989 I. U BjIs€TCS HOBBIM NOTEHIUAIBHO NEPCIIEKTUBHBIM IMPOMBIIIITICHHBIM
TUnoM. PenkomeramibHOE OpyJAEHEHHE MPUYPOUEHO K aluKalbHOM yacTu Hebosbworo (~0,4
KM”) MAcCHBa CIIOJYMEHOBBIX IPAHHTOB M CIIATAeT IMOJNOTYI0 KYIONBbHYIO 3aleKb. TaHTanoBas
MUHEpaJIM3alysl acCCOLIMUPYET CO CIIOAYMEHOM U MPEACTaBI€HAa TOHKOBKPAIJIEHHBIMU TaHTAJIHU-
ToM U MukponutoMm. Cpennee cogepxxkanue Ta,Os B pyne 0,012 %, Li,O — 0,71 %. C rnyounoit
JUTHHA-TAHTAJIOBbIE pyAbl mocteneHHO cMeHstores oexubvu (0,3-0,4 % Li,O) nutueBbME py-
JaMH CO CIIOJTyMEHOM.

Tantanossie MmecTopoxaeHus B nermarurax (c Li, Cs, Be) aBnsroTcs BeAyuMMu B MUPOBOMA
CBIPHEBOH 0a3e TaHTaua.

[lermMaTUTOBBIE MECTOPOXKICHHUS PACIIPOCTPAHEHBI B PsAJIE€ METAIOTEHUYECKUX MPOBUHIIUM
Poccun u 3a py6exom. Haubonee kpyrHble 1 GoraTble MECTOPOKICHHUS Yallle BCEro UMEIOT JI0-
KeMOPHUICKUN BO3pacT W pa3MENaroTcss B OOJIBIIMHCTBE CIIy4acB HA OKpawmHaX JAPEBHHUX ILIAT-
¢dbopM H IIUTOB.

[TonmyuuTt-cnogyMeH-TaHTAIMTOBBIE TIErMATUTHI MPEACTABISIOT HanboJiee paclpoCcTpaHeH-
HBIl B MHUpE THUIl MPOMBILIUICHHBIX PEIKOMETAUIbHBIX MECTOPOKIEHUN BBICOKOM CTENEHU KOM-
mekcHoctu (¢ Sn, Li, Cs, Be). Ha 3Tu nmermMatutsl U CBSI3aHHbIE C HUMU KOPbI BHIBETPUBAHUS
MPUXOAUTCS OCHOBHAs MUpPOBas A00bIua TaHTana; coaepxanue Ta,0Os nocruraer 0,02-0,03 %, a
B oTAENbHBIX 30HaX 10 0,1 % npu cootHomenuu Nb/Ta B cpegnem 1-3 (10 6). MectopoxxaeHust
OOBIYHO TIPEJICTABIEHBI CEPUSMHU IMOJIOTO3AIETAIONINX TET C ATAKHBIM PACIIOJIOKEHUEM I10 BEp-
TUKaJIM, HO U3PeJIKa BCTPEUAIOTCS aHAJIOTMYHbIE TI0 COCTaBY NMErMaTUTOBBIE TEa B BUJI€ 30HAJIb-
HBIX, MOJHOAU(p()EepeHIMPOBAHHBIX MTOKOB UM TPyOOK. OCHOBHBIE PyAHbIE MHHEpAIbl MpPe-
CTaBJICHbl TAHTAJIUTOM, TAHTAJIUT-KOJTYMOUTOM, MUKDPOJIUTOM, CIOJAYMEHOM, MOJUTYLUTOM, Oe-
PUILIOM.

Ha otnenpHbIX MECTOPOXKICHUSIX MPOSBIICHA BEPTUKAIbHAS 30HAIBHOCTH KOTOPAasi BhIpaxe-
Ha B BO3pACTaHUHM C MNTYOMHOW KOHIEHTPALMK JIUTUS U CHIDKEHUU — TaHTaja, pyouIus U 1e3usl.

[ToacueT 3amacoB MErMaTUTOBBIX MECTOPOXKIECHUM OOBIUHO BENIETCS B T€OJOTUYECKUX Ipa-
HUIIAX MErMaTUTOBBIX TEll.

MecTopoxeHusi peIKMX METalsIoB B KOpaxX BBIBETpUBaHUS (HOPMHUPYIOTCS B PE3yNbTaTe
TUIEPreHHOro MpeoOpa3oBaHusl KOPEHHBIX PyA W MOPOJ C TOBBIIIEHHBIMH KOHLIEHTPAIUSMU
HUOOWS, TaHTaJa U PEAKUX 3eMelb. KOphl BRIBETPUBAHUS MMOAPA3ACISIOTCS HA OCTATOYHBIE U T1E-
pEMEIIEHHBIE.

PynonocHbie ocTaTOuHBIE KOPbI (HOPMHUPYIOTCS B CJIEIYIOIIMX F€OJOTUYECKUX YCIOBUSAX: 1)
Mo kapOOHATHTaM B MAacCUBax YJIbTPAOCHOBHBIX IIEIIOYHBIX MOPO; 2) MO KapOOHATUTAM | IIie-
JIOYHBIM METACOMATHUTAaM B 30HAaX PETUOHAJIBHBIX PA3JIOMOB; 3) IO METMAaTUTaM.

HuobueBble 1 HLOOUI-peKo3eMeNbHbIE MECTOPOKICHUS B KOpaxX BbIBETpUBAHUS KapOOHa-
tuToB B MaccuBax YK xapakrepusyrorcs miacTo-ITMH30BHAHON (GOPMOI U UMEIOT 3HAYUTEIb-
HbIE pa3Mepbl. B 3aBUCHUMOCTH OT MHTEHCUBHOCTH IPOLIECCOB KOPOOOpa30oBaHUs TIaBHbIE PY-
Hble MUHEPaJIbl MPEJCTABICHbl KOJTYMOUTOM U MUPOXJIOPOM — B KOpax T'MIPOCIIOIUCTOTO MpPO-
¢buns (beno3uMHHCKOE MECTOPOXKACHHUE) UM BTOPUYHBIMU MUPOXJIOpPaMH (CTPOHIIHMOMIUPOXIOP,
06apHoONUPOXIIOP) U peaKo3eMeTbHBIMU (hochaTamu (MOHAIMT, HHOTAA (HIOPEHCHUT U JIp.) — B KO-

10



pax nmateputHoro mpoduis (Mectopoxaenus YykrykoHckoe B Poccum m Apama B bpasunun).
JlatepuTHble KOpBI BBIBETPUBAHUS XAPAKTEPU3YIOTCS 3HAYUTENIBHO 0O0JI€€ BBICOKUMHU COJIEpKa-
HusMH HHOOUA (10 3 % Nb,0s), 6oiee KpymMHBIMH 3amiacaMi HUOOMEBBIX Pyl U 3a pyOEKOM SIB-
JSOTCA BEIYIIUM UCTOYHUKOM HHUOOHEBOTO ChIPhSI.

HuoOueBpie MECTOPOXKAECHUS B KOPaX BBHIBETPUBAHUS KapOOHATHTOB M IIEIIOYHBIX METACO-
MAaTHUTOB 30H PErMOHANBHBIX pa3noMoB (Tartapckoe B KpacHosipckoMm kpae). IIpomslnuieHHOE
HUOOUEBOE OpPYACHEHHE CBSI3AHO C «3E€PHHUCTBIMU» KOPAMH BBIBETPUBAHUS (THAPOCIIOIUCTOTO
npoduIIst), Pa3BUBAIOIIMMHUCS MO0 KPYTOMAAAIOIINM JIMHEHHBIM 30HAM, CJIOKEHHBIM JIMH30-, JKHU-
71000pa3HBIMU KapOOHATUTAMH M IIEIOYHBIMH METACOMATHTAMU C YOOTHM HHOOHEBBIM OpYyACHE-
HueM. PynHble Tena HacieayroT GopMy M pa3Mepbl MEPBUYHBIX PY, HO COJIEPKAHME IMOJIE3HBIX
KOMIIOHEHTOB B HUX B 2—4 pa3a BblllIe. Py/iHbIE 3a1€K1 B KOpaX BHIBETPUBAHUS XapaKTEPU3YIOT-
cs1 TIeHTOo00pa3Hoi (HOPMOIl M 3HAYUTENBFHON MPOTSHKEHHOCTHIO 10 poctupanuio (10 2000 M npu
MotHocTH A0 100 M). [lone3Hbsle MUHEpasIbl PEACTABIEHBI TUPOXJIOPOM, KOJJyMOUTOM U arartu-
toM. Coaepxkanue Nb,Os B pynax cocrasistoT 0,4-0,75 %, no 3anmacaM MECTOPOKICHUE MEJIKOE.

TanTanoBsle MECTOPOXKIECHUs B KOpax BblBeTpuBaHusA nermatutoB (JIlumoseii Jlor B Poc-
cuu, Hazapeny B bpazunuu, I'punOymiec B ABctpanuu). PyaHble Tena mpencraBieHbl JTUH30-,
m1acTooOpa3HbIMU 3ajieKaMH, HacIeAyIomUMH (popMy MerMaTUTOBBIX Tell. [losie3Hble MUHepabl
— TaHTAJIHUT, KOJIYMOUT-TaHTAIHUT, Oepuinl, kaccuteput. Conepxanue Ta,0Os 0,004—0,03 % (mo
0,1 %).

MecTopo1eHusl B IEPEOTI0KEHHbIX, IMUT€HETUYECKN U3MEHEHHBIX KOPaX BbIBETPUBAHUS
KapOOHATUTOB SIBJISIIOTCSI KOMIUIEKCHBIMH PEIKO3eMENbHO-HUOOMEBLIMU (C Y M SC) U XapaKTepu-
3YIOT HOBBIM NMOTEHIMANbHO-IPOMBIIIIEHHBIH TUll (ToMTopckoe MectopoxaeHue B PecnyOnrke
Caxa (Sxytus)).

Pynnoe Teno mmeer miactoobpasnyro dopmy ¢ pasmepamu 26001700 M mpu cpenHei
MotHocTH 10 M. PynHblil miiacT mpeactaBisieT coOoi depeoBaHUe MPOCIOeB OOraThIX MUPO-
XJIOP-MOHAIUT-KPAHIAJUTUTOBBIX U 00CTHEHHBIX KAOJIMHUT-KPAHJAUIUTOBBIX py/. | TaBHBIE MO-
JIE3HbIE MUHEPAJIBI — MOHAIUT U CTPOHIINO-, OaprO-, IITIOMOOIHPOXIIOPHI C PETUKTAMU MUPOXJIIO-
pa oObIYHOTO cocTaBa. Pybl XapakTepu3yrOTCs YHUKAIbHO BRICOKMMHU COJEP>KaHUSIMU MOJIE3HBIX
koMnoHeHTOB (Nb,Os 4-8 %, TR,05; 6-12 %, Y,05 0,5-0,65 %, Sc,05 0,05 %), HO SABAAIOTCA
TOHKOJUCIIEPCHBIMU U TPYJHOOOOTaTUMBIMH.

['enesuc mectopoxaeHus cioxHbid. Hanbonee 060CHOBaHbI clieAyroIue JB€ KOHIEIIUH.

[lepBast — 0caJOUHO-POCCHINHASA — MPEAINONAraeT, YTo Oorarbie pyabl cQOPMUPOBAHEI B pe-
3yJlbTaTe MEPEOTI0KEHNUSI PYIOHOCHBIX KOpP BBIBETPUBAHUS B MEJKMX 03€pax, 00pa3zyroluxcs
pH ycaake kapOOHATUTOB B MacCCUBAaxX YJIbTPAOCHOBHBIX IIEIOYHBIX MOPOJ. BTopas xoHumenms
— 3MUT€HETHYECKas — MPEAINO0JIaracT MIPOSIBIEHHOCTh AMUT€HETUYECKUX ITPOLIECCOB, MPUBEAIINX K
BBIHOCY M3 KOp BBIBETPHUBAHMS 3HAUUTEIbHBIX KosnuecTB Fe u Mn u, BciencTBue 3toro, odora-
IICHHUIO OCTATOYHOTO MPOJYKTa HUOOMEBBIMU U PEIKO3eMeNbHBIMA MuHepatamu. Haunboiee Be-
POSITHO COBMECTHOE IMPOSIBIIEHHE 000X OTMEUYEHHBIX MPOIIECCOB.

K ocobomy — noinureHHoMy — NPOMBIIUIEHHOMY THUITY OTHOCUTCSI YHUKAJIBHOE 0 3aracam
PEAKUX 3eMeNb HUOOUN-PEIKO3eMeNbHO-KeIe30pyaHoe MecTopoxaeHue baittons-O60 (Kuraii).
HuoOuii penkozemenbHas MHUHEpajiu3allds YCTAHOBJIIEHA B IOJIOCE IIUPOTHOTO MPOCTUPAHUS
mHOM 16 kM u mmpuHOo# 3 kM. PekoMeranibHOe opyieHeHne TPUYPOUEHO K TIacTO00pa3HbIM
3ajexaM  JKEJE3HbIX  pyH, 3aJeraloolldM Cpead  JOJOMMTOB  IO3JHENPOTEPO30MCKO-
paHHEeNane030MCKOro Bo3pacta. B npenenax MeCTOpPOKIECHUS Pa3BUTHI KUII000pa3HbIe Tea Kap-
OOHAaTHUTOB, OOOTAIIEHHBIX PEAKO3eMENTbHBIMU 3IeMeHTaMu (2-3,5 % TR,03), uHTpy3uHn rado-
POUJIOB, IIEJIOYHBIX IOPOJ U TPAHUTOUIOB.

OcHOBHbIE TI0JIE3HBIE MUHEPAJIbl IPEICTABIEHB MAarHETUTOM, T€MAaTUTOM, a TaKXKe TOHKOU
BKpAIJIECHHOCTBIO MOHAIINTA, 0aCTHE3UTa, MUPOXJopa, SmuHuTa U ap. Conepikanue xemne3a B 060-
raTeix pynaax g0 45 % u Ooinee, peakux 3emenb ot 5,7 10 6,7 % TR,03, vuodus 0,126-0,14 %
Nb,Os. 3amacel xkene3a coctaBisitotT 470 miaH. T, TR,03 — 40,1 muH. T, Nb,Os — Ooaee 1 miH. T.
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['ene3nc mectopoxaeHus: cioxsbiil. Hanbonee o00cHOBaHA TOYKA 3pEHHUS O HAJOKCHHUH
HUOOUI-peIKO3eMEbHON MUHEPATU3aIiH, CBI3aHHOW C KapOOHATUTaMH, HA JKEJIEe3HBbIC PY/bI
0CaZI0YHO-METaMOP(POreHHOTO MPOUCXOKACHHUS.

Eme ogHuMM BaKHBIM MCTOYHMKOM IIOJIyYEHMs] UTTPUEBO3EMEIBHBIX 3J€MEHTOB B Kurtae
ABJIAIOTCSl TaK HA3bIBAEMbl€ MOHHBIE PYZbl, Pa3BUThIE B KOpax BBIBETPUBAHUS 11O I'PAHHUTAM,
cianiam, aMpuooIuTaM.

Kpome OTMEUEHHBIX THUIIOB MECTOPOKAECHUN CIEAYET yKa3aTh CIEAyIOlIMe, KOTOpbIe pa3pa-
6atsiBanuce B CCCP:

HUPKOHUI-HUOOMEBBIN B aIbOUTUTAX, KAPOOHATUTAX M MErMaTUTaX, CBSI3aHHBIX C MACCH-
BaMU He(eInHOBBIX cUeHUTOB (BuineBoropckoe, Ypain);

UTTPUEBO3EMEIIBHBIN B KBApL-XJIOpUTOBBIX MeTacomarurax (Kyreccaii-II, Kupruszns);

CKAaHIMM-PEKO3EMEIbHO-YPAHOBBIN OpraHOreHHO-0canounbii (MenoBoe, Kazaxcran).

B nHacrosiee BpeMsl 3KCIUTyaTalusi 3TUX MECTOPOKIEHUM IMpEKpalleHa BCIEICTBUE OTpa-
00TaHHOCTH OOJIbILIEN YaCTH 3aIacoB.

II. I'pynnupoBKa MeCTOPOKACHUI MO CJI0KHOCTH re0JI0rH4ecKoro
CTPOCHMS ISl LeJiedl pa3BeAKHU

6. ITo pazmepam u GpopMe pyAHBIX T€l, U3SMEHUYMBOCTH UX MOIIHOCTH, BHYTPEHHETO CTPOE-
HUSL U OCOOCHHOCTSIM paclpe/esieHuss OKCUI0B HUOOUS, TaHTalla U PEKO3EMEIbHBIX 3JIEMEHTOB
MECTOPOXKICHUS ITHX METAJUIOB COOTBETCTBYIOT 1-, 2- u 3-i1 rpynmnam «Kiaccudukanum 3anacos
MECTOPOXKJIEHUH M IMPOTHO3HBIX PECYPCOB TBEPHABIX IOJIE3HBIX HMCKOINAEMBIX», YTBEPKIECHHOMN
npuka3zoM MuHuctpa npupoaHbix pecypcoB Poccuiickoit @enepanuu ot 7 mapra 1997r. Ne 40.

K 1-i rpynne oTHOCATCA MECTOPOXKACHUS (YHaCTKN) MPOCTOrO I'E€OJIOrMYECKOTO CTPOEHUS C
PYIHBIMU T€JIAMHU, MTPEJCTABICHHBIMU:

BECbMa BBIJIEP>KaHHBIMU TIACTOOOPA3HBIMHU JIONAPUTOHOCHBIMU PYJIHBIMH TellaMU OOJIbIION
npoTskeHHOCTH (n-1000 M) ¢ paBHOMEpHBIM pacmpezeneHuemM opyaeHenus (JloBozepckoe me-
CTOPOKJICHUE);

kpynHbiMu (1,8%0,8 kM) Temamu mTokooOpa3Hoi GOpMBI B MaCCHBAX TPAHUTOB IIEIOYHOTO
psilla ¢ paBHOMEPHBIM pactipefeneHueM opyaeHeHus (Ynyr-TaH3ekckoe MECTOPOKICHUE);

BbIIEPKAHHBIMU 110 TPOCTUPAHUIO ¥ IO MOUTHOCTH IJIACTAMU TJIMH CO CKOIIEHUSIMU allaTu-
TU3UPOBAHHOIO KOCTHOI'O JAETPUTA PbIO C YpaHOM, PEAKUMU 3€MIIIMH, CTPOHLIMEM M CKaHJUEM
(MmecTopoxaeHue Menooe).

Ko 2-ii rpynmne OTHOCSTCS MECTOPOXKAEHHS (Y4acTKH) CIIOKHOI'O I'€OJOTHYECKOro CTpOe-
HUs, IpeACTaBIeHHbIE KpYIHBIMU (7-100 M 11O IPOCTUPAHUIO) JTUHEHHO-BBITHYTBIMU WJIN JTYTO-
o0pa3Hoil pOpMBI PyTHBIMU 30HAMH KapOOHATUTOBOTO THMA (KOpeHHbIE pyabl beno3nMuHckoro
MectopoxkaeHus ), KpynHbiMu ((n-100 — n 1000) X 7n-100 M)) miacTooOpa3HbIMU 3ajiekKaMU B OC-
TaTOYHBIX U NEPEOTIOKEHHBIX KOpax BbIBETpUBAHMs KapOoHaTuTOB (beno3smmunckoe, Tomrop-
CKO€ MECTOPOXKJEHNU); JIMH30BUIHBIMU 3aJI€KaMU B PEAKOMETAJUIbHBIX IPAHUTAX U allOrHENCO-
BbIX MeTacomatutax (OpioBckoe, DThIKHUHCKOE, KaTyruHckoe MEecTOpOKIeHUs) WK TUIUTO00-
Pa3HBIMHU JKHJIAMH TIETMATUTOBOTO THITA OOJIBIION MPOTsHKEHHOCTH (1-2 KM), 3HAYUTENBHOU
MOIIIHOCTH, CJI0O)KHOM MOP(OJIOTUU WM C HEPABHOMEPHBIM paclpeie]IeHUeM MOJE3HbIX KOMIIO-
HEHTOB.

K 3-i1 rpymnme OoTHOCATCS MECTOpPOXJEHHUs (YYacTKH) OUEHb CIIOXKHOIO TI€OJIOTMYECKOIO
CTPOEHHSI, IPEACTABICHHBIE KPYITHBIMUA U CPETHUMHU IO Pa3MepaM XKUJIaMU U KUJIbHBIMU CepUsi-
Mu nerMatutoB (benopeueHckoe, ['onbiioBOE, BUIIHAKOBCKOE MECTOPOXKACHUS), MEIKUMHU JIEH-
TO- U TMH3000pa3HBIMU 3aJIe’KaMU B Kopax BbiBeTpuBaHus (Tarapckoe MecTopokIeHue), a TakKe
KWIO- U TpPyOOOOpa3HBIMHU 3aJI€KaMH UTTPUEBO3EMENBHBIX PYJI C HEPAaBHOMEPHBIM paclipeseie-
HUEM OKCHUJOB HUOOMSI, TaHTala U peaKo3eMenbHbIX MeTaiioB (Kyreccaiickoe).
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MecTtopoxieH!s] HHOOMEBBIX, TAHTAJIOBBIX M PEIKO3EMENBHBIX Py 4-1 rpynmbl Kiaccudpu-
KallM¥ CaMOCTOSITENIbHOTO IIPOMBILIUIEHHOTO 3HAYEHHMsI B HACTOsIee BpeMs B Poccun HE UMEIOT.

7. IlpuHanneXHOCTh MECTOPOKACHUS K TOM WIM MHOM IPyIIE YCTaHABIMBAETCS IO CTEIIe-
HU CJIOKHOCTHU I'€0JIOTUYECKOTO CTPOCHHS OCHOBHBIX PYJHBIX Tell, 3aKiIodaromux He meHee 70 %
OOIIMX 3aTacoB MECTOPOKICHUSI.

8. IIpn oTHECEHNN MECTOPOXKIECHUS K TOW UIIM MHOM TPYIIIE B psJie CIy4yaeB MOT'YT UCIIOJIb-
30BaTbCs KOJUYECTBEHHBIE XapaKTEPUCTUKU N3MEHUMBOCTH OCHOBHBIX CBOMCTB OpYyJI€HEHHUS (CM.
IIPUIIOKEHHUE).

II1. U3y4yeHue reojiOru4eCKOro CTPOEHUsI MECTOPOKICHU 1
BelIeCTBEHHOI0 COCTaBa PyJ

9. Ilo pa3BegaHHOMY MECTOPOXKACHHIO HEOOXOJIUMO HMETh TOMOTrpaduuecKyro OCHOBY,
MaciTad KOTOPOH COOTBETCTBOBAJ OBI €T0 pa3MepaM, OCOOCHHOCTSIM T€0JIOTHYECKOTO CTPOCHHS
u penbedy MecTHOCTH. Tonorpadudeckue KapThl U IUIAHBI HA MECTOPOXKICHUSIX PEIKOMETAITh-
HBIX pyA 0oObI9HO cocTaBistores B Macmrtadax 1:1000-1:5000. Bee pa3Benodnbie U dKCILTyaTa-
[IMOHHBIE BBHIPAOOTKH (KaHABBI, NIYPQBI, MAXTHI, MTOJbHU, CKBAXHUHBI), MTPOGHIN METaTHHBIX
reopu3nveckux HaOIIOIEHUH, a TaK)KE €CTECTBEHHBIC OOHAXKEHUS PYIHBIX TEJl U MUHEPAIN30-
BaHHBIX 30H JOJKHBI ObITh MHCTPYMEHTAJIbHO NpuBs3aHbl. [log3eMHbIe TOpHBIE BBIPAOOTKU U
CKBa)KMHBI HAaHOCSITCSl Ha IJIaHBI MO JAHHBIM MapKIIeiaepcKkoi cbeMKu. Mapkiueiaepckue rJia-
HBI TOPU30HTOB TOPHBIX PabOT 00BIYHO cocTaBisAOTCA B Macmradax 1:200-1:500, cBoxHbIe mia-
HbI — B Macmrabe He Menbde 1:1000. JIns cKkBaXWH MOJKHBI OBITH BBIYUCICHBI KOOPIAMHATHI TO-
YeK MepecevyeHrss MU KPOBJIM M TOJIOIIBBI PYAHOTO Teja U MOCTPOEHBI MPOJIOKEHHUS UX CTBOJIOB
Ha IUIOCKOCTH IJIAHOB U Pa3pe30B.

10. I'eonornueckoe CTpoeHNE MECTOPOKIACHHSI JOJDKHO OBITh JETaabHO M3yYeHO B 0TOOpa-
KEHO Ha reosiormueckoit kapte macmrabda 1:1000-1:10 000 (B 3aBHCMMOCTH OT pa3MEpOB H
CJIO)KHOCTH MECTOPOKJIEHUS), T€0JIOTMUECKUX pa3pes3ax, IIaHax, MPOEKIHUAX, a B HEOOXOAUMbIX
CiIy4asix — Ha OJIOK-JuarpaMMmax M Mojensx. | eomornyeckue u reo(pu3nvdecKkue MaTepualibl 1Mo
MECTOPOXKJICHUIO JTOJDKHBI JIaBaTh MPEJCTABICHUE O pa3Mepax U GopMe PYIHBIX TeJl I MUHE-
paIM30BaHHBIX 30H, YCIOBHUSAX MX 3ajJe€TaHus, BHYTPEHHEM CTPOEHUU U CIUIOIIHOCTH (CTENeHU
PYIOHACHIIIEHHOCTH MUHEPAIM30BAHHBIX 30H), XapaKTEPe BHIKIMHUBAHUS PYIHBIX TEJ, OCOOCH-
HOCTSIX U3MEHEHHUS BMEIAIOIINX MOPOJ U B3aUMOOTHOIICHUSAX PYIHBIX TEJI ¢ BMEUIAIOIIUMHU T0-
poJlaMH, CKJIa4aThIMU CTPYKTYypaMu U TEKTOHUYECKHMU HAPYIICHUSIMH B CTEIEHU, HEOOXOIU-
MO U JTOCTaTOYHOM AJi1 000CHOBaHMS TMojcueTa 3anacoB. Cieayer Takke 000CHOBATh MeOJIOTHU-
YECKUE TPAHUIIBI MECTOPOXKICHUS M MOUCKOBBIE KPUTEPHUH, OMPEACISIONINE MECTOIOI0KEHHE
IIePCIIEKTHBHBIX YYACTKOB, B IIPEAEIaX KOTOPBIX OLCHEHBI IIPOTHO3HBIE PECyYpChl KaTeropuu P, .

11. Brixo/ibl Ha MOBEPXHOCTh M MPUIOBEPXHOCTHBIE YACTH PYIHBIX TNl 1 MUHEPAJIU30BaH-
HBIX 30H JIOJDKHBI OBITh M3YYEHBI TOPHBIMHA BBIPAOOTKAMH M HETITYOOKMMHU CKBRXHMHAMH C TIPH-
MEHEHHEM T'e0(U3NYECKUX U T€OXUMUYECKUX METOJOB U OMPOOOBaHBI C JAETATBHOCTHIO, TO3BO-
JSIOIEN YCTAaHOBUTh MOP(OJIOTHIO M YCIIOBUS 3ajieraHus PYIHBIX TeJ, TJIyOMHY pa3BUTHS U
CTpOEHHE KOPBI BHIBETPUBAHUS (XapaKTep U3MEHEHUN PYAHBIX MUHEPAJTIOB B YCIOBUSX THIEpre-
HE3a), paIM0aKTUBHOCTh Py, 0COOEHHOCTH U3MEHEHUS BELIECTBEHHOIO COCTaBA U TEXHOJIOIHYE-
CKUX CBOMCTB pYyJ, COAEP’KAHUN OCHOBHBIX KOMIIOHEHTOB, M IPOBECTU IOJCYET 3alacoB pas-

" o paiioHy MECTOPOKACHHS ¥ PYIHOMY MOJIO MPEICTABISIOTCS TeOJOrHYecKas KapTa H KapTa MOJe3HbIX HCKOMAEMbIX B
macmTabe 1:25 000-1:50 000 ¢ COOTBETCTBYIOMMMH pa3pe3aMu. YKa3aHHbIC MaTepHaibl JOJKHBI OTpaXkaTh pa3MeEIICHUE Py-
JIOKOHTPOJIUPYIOLIUX CTPYKTYDP M PYAOBMELIAIOMINX KOMILIEKCOB MOPOJI, MECTOPOXKICHHUIT 1 PyJONPOSIBICHUI paifoHa, a Tak-
K€ YIaCTKOB, HA KOTOPBIX OLIGHEHbI IPOTHO3HBIE PECYPChl HUOOMEBBIX, TAHTAIOBBIX U PEAKO3EMEIbHBIX PY/I.

Pe3ynbTaThl NMPOBEIECHHBIX B palloHe reo(H3MIECKUX UCCICIOBAHUIN CIIeAyeT MUCIOIb30BaTh MPU COCTABJICHUU T€OJOTHYe-
CKUX KapT M pa3pe3oB K HUM M OTPaKaTh HA CBOJHBIX [UIAHAX HHTEPIpETAMU reoH3MYECKUX aHOMAIIMi B Macuitabe mpea-
CTaBJISIEMBIX KapT.
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JI€JIBHO 110 IPOMBIIIIEHHBIM (TEXHOJIOTUYECKHUM) THIIAM.

12. Pa3Benka MeCTOPOXKIACHUN Ha TIIyOWHY MPOBOJIUTCS CKBOXUHAMH B COYETAHUU C TOp-
HBIMU BbIPa0OTKaMU (MECTOPOKJICHUM OYEHb CII0)KHOTO CTPOEHUSI — TOPHBIMU BBIPAOOTKaMu) ¢
UCIOJIb30BAaHUEM I'e€0(U3NYECKIX METOAO0B MCCIIEOBAHUN — HA3€MHBIX, B CKBaXKMHAX U TOPHBIX
BBIPA0OTKAX.

Metoauka pa3BeJKd — COOTHOIIEHHE O00BEMOB TOPHBIX PabOT M OypeHHs, BHIBI TOPHBIX
BBIPA0OTOK U CIIOCOOBI OYpEeHHUs, TEOMETPUS U INIOTHOCTh Pa3BEeJOYHON CETH, METO/IbI U CIIOCOOBI
orpoOOBaHUs — JOJKHA 00€CIeYnBaTh BOZMOKHOCTh TIOJICUETa 3allacoB Ha pPa3BelaHHOM MECTO-
POKJICHUM IO KATETOPHUAM, COOTBETCTBYIOIIMM I'PYIIIE CIOKHOCTH €Tr0 I'€OJIOTMYECKOIO CTpoe-
Hus. OHa omnpezensercss UCXOAs U3 T'e0JIOTHYECKMX OCOOEHHOCTEH PYIHBIX TEJl C y4eTOM BO3-
MO’KHOCTEH T'OPHBIX, OYypOBBIX, F€0O(PU3MUECKUX CPEICTB Pa3BEJKH, a TAKXKE OINbITA Pa3BEIKU U
pa3pabOTKU MECTOPOXKACHUIM aHAaJJIOTUYHOIO THUIIA.

IIpu BpIOOpE ONTUMAIBHOTO BapHaHTa Pa3BEAKHU CIIEAYET YUUTHIBATh CTENEHb N3MEHUYMBO-
ctu conepxkanuii Nb,Os, Ta,Os, TR,03, XapakTep NpOCTPaHCTBEHHOTO pacipeeieHus Huooue-
BbIX, TAHTAJIOBBIX U PEIKO3EMEJIbHBIX MUHEPAJIOB, TEKCTYPHO-CTPYKTYPHBIE OCOOEHHOCTH PYJ, a
TaKKe BO3MOXXHOE M30MpaTenbHOe MUCTHpaHHE KepHa MpH OypeHHH W BBIKPAIIMBAHHUE PYAHBIX
MUHEpaoB Ipu 0TOope NpoO B TOPHBIX BbIpaboTKax. CieayeT yUUThIBaTh TAKXKE CPAaBHUTEIIbHBIE
TE€XHUKO-2KOHOMMUYECKHE IOKa3aTeM M CPOKH BBIIOJHEHMsI pabOT MO Pa3IMYHbIM BapHUaHTaM
pa3BEIKU.

13. Tlo ckBa)xxMHaM KOJIOHKOBOT'O OYpEHHS JTOJIKEH OBbITh MOJIy4€H MaKCHMAaJIbHBIM BBIXOA
KEepHa XOpouIed COXPaHHOCTH B 00bEME, MO3BOJISIOIIEM BBISICHUTH C HEOOXOJUMOMN MOJTHOTOU
0COOEHHOCTH 3aJIeTaHMs PYJHBIX TEJI U BMEIIAIONMUX MOPOJI, X MOIIHOCTH, BHYTPEHHEE CTpOe-
HUE€ PYAHBIX TEJI, XapaKTep OKOJOPYAHBIX U3MEHEHUH, PAaCIIPENEICHUE IPUPOJHBIX Pa3HOBUIHO-
CTEeH pyA, UX TEKCTYPBl U CTPYKTYphl U 00€CNIeUUTh NPEACTABUTEILHOCTh MaTepHaa Ui Olpo-
OoBaHus.

[IpakTuKOi reosoropa3BeJOYHbIX padOT YCTAHOBIJIEHO, YTO BBIXOJ KEpHA JUIS 3THX Liejel
nomwkeH ObiTh He MeHee 70 % mo Kaxaomy peiicy Oypenus. J[ocTOBEpHOCTH OIpeneneHus Ju-
HEIHOIro BBIXOJA KEpHA CIEeAyeT CHUCTEMaTHYeCKH KOHTPOJIMPOBATH BECOBBIM WJIH OOBEMHBIM
CII0COO0OM.

BenuunHa npeacTaBUTENBHOIO BBIXOJA KEpHA I ompeneneHus: conepkanuili Nb,Os,
Ta,0s, TR,O; 1 MOIHOCTEN PYAHBIX HHTEPBAJIOB JIOJIKHA OBITh MOATBEPKICHA UCCIIEIOBAaHUSIMU
BO3MOKHOCTU €ro M30MpaTenbHOro uctupanus. /s 3Toro He0OXOAMMO MO OCHOBHBIM THIIAM
PYZI COIMOCTAaBUTH Pe3yJbTaThl ONMPOOOBAHMS KepHA U IUIama (110 MHTEPBAJIAM C WX Pa3IUYHBIM
BBIXOJIOM) C JJaHHBIMU OINPOOOBAHUS KOHTPOJBHBIX TOPHBIX BBHIPAOOTOK, CKBAXHH YIAPHOTO H
IIAPOILIEYHOr0 OYpeHMsl, a TaKXkKe KOJIOHKOBBIX CKBAYKUH, IPOOYPEHHBIX 3)KEKTOPHBIMU U APYTH-
MU CHapsiIaMd C MPHU3a00WHONW HMUPKYISIHEH MPOMBIBOYHON JKUAKOCTU. IIpm HU3KOM BBIXOJE
KepHa WA U30MpaTEeIbHOM €r0 UCTUPAHUH, CYIIECTBEHHO MCKAXKAIOUIEM PE3yIbTaThl OIMpoOoBa-
HUs, CIIEyeT IPUMEHATh APYrMe TEXHUYECKHE CpencTBa pa3Belnku. IIpu pazBenke mecTtopoxie-
HUMH, CII0’KEHHBIX PHIXJIBIMU Pa3HOBUIHOCTSMU PyA (HapUMeEp, py/ibl KOp BEIBETPUBAHUS KapOo-
HaTUTOB), CJIEIYET MPUMEHATh CHELHUAIBbHYIO TEXHOJIOTHI0 OypeHHs, CIIOCOOCTBYIOLIYIO IOBBI-
IICHUIO BBIXOJa KepHa (OypeHue 0e3 MPOMBIBKH, YKOPOUEHHBIMH PeiicaMu, IPUMEHEHHUE CIICIH-
QJIBHBIX IPOMBIBOYHBIX KMJIKOCTEH U T.IL.).

JIsis IOBBIIIIEHHUS JOCTOBEPHOCTH W MH(GOPMATUBHOCTH OYypeHHS HEOOXOIUMO HCIOIB30-
BaTh METOABI T€0(U3NUECKUX HUCCIECTOBAHUN B CKBa)XKWHAX, PAIIMOHAIBHBIN KOMITJIEKC KOTOPBIX
OIpeseNsieTcss UCXO/s U3 MOCTABIEHHBIX 3a1a4, KOHKPETHBIX I'€0JIOro-reopu3nueckux ycaoBHM
MECTOPOXK/IEHUS U COBPEMEHHBIX BO3MOKHOCTEN reopusnyecknx MetooB. Kommeke kaporaxa,
3¢ EeKTUBHBINA A7 BBIACICHUS PYOHBIX MHTEPBAJIOB M YCTAHOBIICHUS MX MAPAMETPOB, TOJDKECH
BBINOJIHATHCS BO BCEX CKBAXHHAX, IPOOYPEHHBIX HA MECTOPOXKICHUU.

B BepTuKabHBIX CKBaXHHAX I1yOnHOM Oosiee 100 M M BO BceX HAKJIOHHBIX, BKJIKOYAs MTOJI-
3eMHbIE, He OoJiee yeM uepe3 Kaxable 20 M JOJKHBI ObITh ONPEEIIEHBl U OATBEPKIEHbBI KOH-

14



TPOJBHBIMH 3aMEPAMH a3UMYTaJIbHbIE U 36HUTHBIE YIJIbl UX CTBOJIOB. Pe3ynbpTaThl 3TUX U3MeEpe-
HUN HEOOXOMMO YUUTHIBATh IIPU OCTPOCHUH IFE€OJIOTUYECKUX Pa3pe30B, IOTOPU3OHTHBIX I1J1a-
HOB M pacyeTe MOLIHOCTEN PYJHBIX MHTEPBANIOB. [Ipy Hanu4ny nojceueHuii CTBOJIOB CKBAKHUH
TOPHBIMH BBIPA0OTKaMH Pe3yJIbTaThl 3aMEPOB IPOBEPAIOTCA JaHHBIMU MapKIIeH1epCKON IpH-
BA3KU. 11 CKBa)XKMH HEOOXO0AMMO 00€CIIEUUTh IEPECEUEHUE UMH PYAHBIX TEJ O] YIJIAMU HE
menee 30 .

Jlis mepecedeHust KpyTONaJaroliuX PYJHBIX Te MOJ OOJbIIMMHU YIiaMH LiejaecooOpasHo
MPUMEHSTh UCKYCCTBEHHOE MCKpHBIIEHUE CKBaXHH. C 11eNb0 MOBBIIICHUS 3((HEKTUBHOCTH pas3-
BEJIKU CIIEJyeT OCYILECTBIATh OypeHue MHOI03a00MHBIX CKBa)KMH, a MPU HAJUYUU FOPU30HTOB
TOPHBIX paboOT — BEepoB MOA3EMHBIX CKBaXHH. BypeHue mo pyne nenecoo0pa3HO MPOU3BOAMUTH
OJITHUM JHAMETPOM.

14. T'opHble BBIPAaOOTKH SIBIISIFOTCS OCHOBHBIM CPEJCTBOM JIETAIBHOTO W3YUYEHUS YCIOBUI
3aneranusi, MOp(OJIOTUH, BHYTPEHHETO CTPOCHUS PYIHBIX TN, UX CIJIOUTHOCTH, BEIIECTBEHHOTO
cocTaBa pyad, XapakTepa paclpelesIeHus OCHOBHBIX KOMIIOHEHTOB, KOHTPOJISI IaHHBIX OypeHMs,
reo(pu3NYECKUX MCCIEAOBAaHUIN a TakKe CIyXKaT Juid oTOopa TexHosnorndeckux npod. Ha mecro-
POKIEHUSAX C MPEPHIBUCTBIM PACIPEACICHUEM OpPYIEHEHUS OINPENEIAETCs CTENEHb PYIOHACHI-
IIEHHOCTH, €€ U3MEHYMBOCTh, TUIIUYHbIE (DOPMBI M XapaKTEpHbIE pa3Mepbl yYaCTKOB KOHJUIU-
OHHBIX Py VI OEHKH BO3MOXHOCTH UX CEJIEKTUBHOW BBIEMKH.

CromHoCTh pyAHBIX TEJN U U3MEHYMBOCTb OPYIEHEHHUS M0 UX IMPOCTUPAHUIO U IMaJECHUIO
JOJDKHBI OBITh M3YYEHBI B IOCTATOYHOM 00bEME Ha MPEACTABUTENBHBIX YYaCTKaX: 10 MAJIOMOIII-
HBIM PYJIHBIM T€JaM >KMJIBHOTO THUIIA — HENPEPBIBHBIM IPOCIIEKUBAHUEM LITPEKAMHU U BOCCTAlO-
IIMMH, @ TI0 MOILHBIM PYJIHBIM TE€JIaM M IITOKBEPKaM — MEPECEUEHHEM OpTaMH, KBEpLUIAraMu,
M0/I36MHBIMU FOPU30HTAIbHBIMU CKBA)KMHAMH.

OnHO M3 BaKHEHIIMX HA3HAYEHUH TOpPHBIX BBIPAOOTOK — yCTAHOBJIEHUE CTENEHU HU30upa-
TEJIBHOTO UCTUPAHUS KEpPHA IIPU OYPEHUHU CKBAXKHMH C LIEJIbIO BBISCHEHUS BO3MOXKHOCTH HCIIOJIb-
30BaHUS JAHHBIX CKBR)XHMHHOTO OMPOOOBAHUSA M PE3YJIbTATOB T€O(PU3NIECKUX MCCICOBAHUN IS
TeOJIOTUYECKUX MOCTPOEHUH W mozcueTa 3amacoB. ['opHbIe BBHIPaOOTKH Cl€qyeT MPOXOIUThH Ha
y4acTKax JAeTaJu3allii, a TAKKE Ha TOPU3OHTAX MECTOPOKIECHUSA, HAMEUEHHBIX K IIEPBOOYEPEI-
HOM 0TpaboTKe.

15. Pacnionoxenne pa3BeJOUYHBIX BBIPAOOTOK M PACCTOSHUS MEXKITY HUMH JTOJKHBI OBITH
OIIpeNIeNIeHbl ISl KAKA0r0 CTPYKTYPHO-MOP(OJIOTHIECKOr0 TUIIA PYAHBIX TEJI C YYETOM MX pa3-
MEpPOB, OCOOEHHOCTEN Ie0JIOTMYECKOr0 CTPOEHUS U XapakTepa paclpeieseHts MOJIe3HbIX KOM-
IIOHEHTOB.

[TpuBenennspie B Ta0. 4 0000IMICHHBIC CBEACHUS O IJIOTHOCTH CETEH, MPUMEHSIBIITUXCS TIPH
pa3Bellke MECTOpOKIAeHUN penakoMeTauibHbIX pyd B CCCP, MOTYT y4HTBIBATHCS MPU IIPOEKTH-
POBAaHUU T'e0JIOTOPa3BEAOYHBIX pabOT, HO X HENb3sl pacCMaTpPUBATh Kak ooOsi3aTenbHbIe. [ Ka-
KJ0I0 MECTOPOK/IEHNS HA OCHOBAHUM U3YUYEHUS YYACTKOB JETAIN3AMU U TIIATEIBHOIO aHAIN3a
BCEX MMEIOIIUXCS T€0JOrHYECKUX, re0O(PU3NUYEeCKUX U IKCIIyaTal[MOHHBIX MaTepUasoB IO JIaH-
HOMY WJIM QHAJIOTMYHBIM MECTOPOKICHHUSIM 00OCHOBBIBAIOTCSI Hanbolee palioHaIbHbIE T€OMET-
pHs ¥ INIOTHOCTb CETH Pa3BEAOYHBIX BBIPAOOTOK.

16. Jlnsg nmoATBEp AEHUS JOCTOBEPHOCTH 3allaCOB OTIEJbHBIE YYAaCTKH MECTOPOKICHUS
JOJKHBI OBITH Pa3BelaHbl Oosiee NeTalbHO. DTU YYacTKU ClelyeT u3ydaTh U onpoOoBaTh 1o 00-
Jiee IUIOTHOW pa3sBEJOYHON CETH 0 CPAaBHEHMIO C NPUHATON HA OCTaJbHOM 4acTH MECTOpPOXKIe-
HUs. 3anackl HAa TAKUX y4acTKaX MECTOPOKIAEHUHM 1-il u 2-i rpynn JOJIKHBI OBITh pa3BENaHbI 110
kateropusiM A+B u B (COOTBETCTBEHHO), a HA MECTOPOXKICHUAX 3-i1 rpynmbl — 1o kateropuu C;.
ITpu 3TOM ceTh pa3BeLOYHBIX BbIPAOOTOK Ha yyacTKax AeTalu3allid MECTOpPOXAEeHU 3-i rpyn-
bl 11€J1IECO00Pa3HO CrylliaTh, KaK IMPaBUIIO, HE MEHEE YEM B 2 pa3a IO CPABHEHHUIO C NMPUHATON
st kateropuu C.

IIpu ncnosb30BaHUM MHTEPIOISLIUOHHBIX METOIOB MOJCYETA 3a11acoB (F€0CTaTUCTUKA, Me-
TOJ OOpAaTHBIX PACCTOSIHMNA W Ap.) HAa y4acTKaxX JeTadu3aldi HEoOXOIuMO 00eCHedHTh IUIOT-
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HOCTb Pa3BEJOYHBIX NEPECEUEHUM, TOCTATOYHYIO Ui 0OOCHOBAHMUS ONTUMAJbHBIX WHTEPIOJIS-
IIUOHHBIX (OPMYJ. YHaCTKH JETaTU3aUH JTOJDKHBI OTPaKaTh OCOOEHHOCTH YCIOBUH 3aJI€TaHMs
U GopMy PYIHBIX TEJ, BMEUIAIOIINX OCHOBHBIE 3allachl MECTOPOXKIEHHS, a TaKXke Mpeodiiajato-
niee Ka4ecTBO pyA. IIo BO3MOKHOCTM OHM pacHoJlararoTCs B KOHTYPE 3aIlacoB, MOAJIEXKAIIHUX
nepBooYepeIHOM oTpaboTke. B Tex ciywasx, Korja ydyacTKH, HAMEYEHHBIE K I1€PBOOYEPETHON
0TpabOTKe, HE XapakTEpHbl [UIsI BCErO0 MECTOPOXKIEHHSA MO OCOOEHHOCTSIM T€0JOrMYECKOro
CTPOEHHS, KAUECTBY Pyl U TOPHO-T€OJOTMYECKUM YCIOBUSIM, AODKHBI OBITh JAE€TadbHO U3yUEHBI
TaKXKe YJaCTKH, YAOBIETBOPSIONINE 3TOMY TpeOoBaHH0. YUCIIO U pa3Mephl yYaCTKOB JeTaln3a-
LN Ha MECTOPOKICHUX ONPEAEISIIOTCA B Ka)KIOM OTIEIBHOM CIIy4ae HEIPOIOJIb30BaTEIEM.

JUIs MECTOPOKIAEHUIN € NPEPBIBUCTBIM OPYACHEHUEM, OLIEHKA 3alacoB KOTOPBIX MPOU3BO-
auTcs 0e3 reoMeTpu3alui KOHKPETHBIX PYIHBIX T€J, B 0000IEHHOM KOHTYpE, C UCIOJIb30BaHU-
eM KO3((PHUIMEHTOB PYAOHOCHOCTH, HA OCHOBAHUU ONPEIEIICHUSI MPOCTPAHCTBEHHOTO ITOJIOXKE-
HUS, TAMMYHBIX (JOPM U pa3MepoB YUaCTKOB KOHAMIMOHHBIX Py, a TAKXKE paclpeieieHns 3amna-
COB I10 MOIIHOCTH PYIHBIX UHTEPBAJIOB JIOJKHA OBITh OLIEHEHAa BO3MOXKHOCTb UX CEJIEKTUBHOU
BBIEMKH.
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CaeneHust 0 INIOTHOCTH CeTeH pa3BeOYHbIX BBIPAOOTOK, MPUMEHSIBIIMXCS PU Pa3BelIKe MECTOPOKACHUN
HUOOUEBBIX, TAHTAJIOBBIX U peaKo3eMeNbHbIX pya cTpad CHIT

Tabmuna 4

PaccrosHus Mex Iy mepecedeHUsIMUA PYIHBIX TN BBIPAOOTKaMU

! 3
= = JUISL KaTEropyid 3amacos, (B M)
2 = A B C
= ;-'{ XapakTepuCTUKHU PYIHBIX Tell Bunsr BepaboTok
E o 0 MIPOCTH- | TIO Maje- | MO MPOCTH- | TIO Majxe- | MO MPOCTH-
2 & IO TaJICHUO
= paHuo HUIO paHuIo HUIO paHuIo
1 2 3 4 5 6 7 8 9
1-a BecbMa BbIiepykaHHBIE JTONAPUTOHOCHBIE «IUTACThI» CKBaXMHBI 250 100 500 200 1000 400
OO0JIBIION MPOTSHKEHHOCTH C PABHOMEPHBIM pacIipe/ielIcHH-
€M OpYACHEHHS
KpymHble pyaHbIe Tena MToK006pa3Hoi GOpMBI B MAacCH- « 100 S0 200 100 200 200
Bax IIEJIOYHBIX TPAHUTOB C PABHOMEPHBIM PacIpeeIeHuEM
OpyIeHEHUs
2-s1 KpymnHble TUHEHHO-BBITSHYThIE WM TyrooopasHoit (op- « - - 50-100 50-100 100-200 100-200
MBI pPyJHBIC 30HBI KaPOOHATUTOBOTO THITA, METACOMAaTHYEC-
CKHE 3aJIe)KH B PEIKOMETAJUTbHBIX TPAHUTAX U allOTHEeHCco-
BBIX METacOMaTHTax OOJIBIION MPOTHKEHHOCTH (1-3 KM),
3HAYUTEILHOU MOIITHOCTH, CIIOKHOM MOP(OJIOTHUH WU C He-
paBHOMepHBIM pacnpeneneaueM Nb,Os, Ta,0s, TR,03,
KpYITHBIE MIacCTOOOpa3HbIe Tella B KOPaX BEIBETPUBAHUS
KapOOHAaTHTOB
[lITonsHY, mTpe- - - Henpepsis- 40-60 - -
KA HOE TIpo-
CJIeKUBa-
N HUE
[MnuTooOpasHble KHUITBI IETMATUTOBOTO THITA OOJBIION
N o OpThl, pacceuku - - 40-60 - - -
MPOTSHKCHHOCTH, 3HAYUTEIHHON MOIITHOCTH, CIIOKHOH MOP-
Boccrarommue - - 80-120 Hemnpepsis- - -
(hostoruu WM C HEPaBHOMEPHEIM pactpeaeneHueM Ta,Os
HOE TIpo-
CJIC)KUBA-
HUE
CKBa)XHHBI - - 100 50 100-200 50-100
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1 2 3 8 9
3-1 [lITonsHY, mTpe- Henpepsis- 20-30
KA HOE TIpo-
CJIeKUBa-
CpenHue 1o pa3Mepam KUJIbl ¥ KUIBHBIE CUCTEMBI TIeT- HUE
MaTUTOBOT'O THUIIA, MEJIKUE JICHTO- M JINH3000pa3Hble 3anexu | OpThl, pacceuku 20-40 -
B KOpax BBIBETPHUBAHMS KapOOHATHTOB Boccraromme 60-80 HenpepsiBHoe
MIPOCIIeKUBA-
HUE
CKBa>KHHBI 50-100 10-50
4-5* [Itpexn Hemnpepsi- 20-30
HOE TIpo-
Merkue 1Mo pazMepam KUIbl U KUILHBIC CUCTEMBI HITH CJIC)KUBA-
JKUIIO-, TMH30- B TPyO000Opa3HbIe 3aJIeKU TAHTAIOBBIX PYJI C HUE
HEBBIZICP)KAaHHOH MOIITHOCTHIO M BEChMa HEPAaBHOMEPHBIM OpTHl 20 —
pactpenenenueM Ta,Os Boccraromme He menee ogHoro nepeceye-
HUS TI0 KQXKIOMY TEITy
CKBa)KHHEBI 25 12,5-25

* Micnonp30BaHbl CBEICHNUS O TUIOTHOCTH Pa3BeJOYHON CeTH I HEOONBIINX PYAHBIX TNl UCKITIOUUTENBHO CIIOKHOTO CTPOSHHSI U IPEPBIBUCTHIM pactipenenenrneM Ta,0s.
[Ipumeuanune. Ha oneHEHHBIX MECTOPOXKIIEHUIX Pa3BEAOYHAS CETh s Kareropuu C, IO CPaBHEHUIO € CeThI0 [yt kareropun C; pazpekaercs B 2—4 pa3a B 3aBUCHUMOCTH OT

CJIO)KHOCTHU I'COJIOTMYCCKOTI0 CTPOCHUA MCCTOPOKIACHU.
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[TomyueHHast Ha y4JacTKaxX JAETANIM3AalMU TEOJOTHYECKas MH(POpPMAIHs HCIONb3YeTCs IS
HOJTBEPKACHUS I'PYNIbl CIOKHOCTH MECTOPOXAEHUS, YCTAaHOBJIEHUS COOTBETCTBUS IPUHATOU
METOJMKH M BBIOPAHHBIX TEXHUYECKHX CPEACTB Pa3BEIKH OCOOCHHOCTSM €ro T'€OJIOTHMYECKOTrO
CTPOCHUS, U1 OLEHKH JOCTOBEPHOCTU PE3yJIbTaTOB OMPOOOBAaHUS W IMOJACYETHBIX MMapaMeTpoB,
IPUHATBHIX IPU HOJCYETE 3aI1aCOB HA OCTAJILHOM YacTH MECTOPOXKACHMS, a TaKKe yCIOBHH pas-
paboTKH MecTopoxkAeHuH B 1ieioM. Ha pa3pabaTbiBaeMbIX MECTOPOXKIECHUSIX Ul ATUX Liesiel uc-
MI0JIb3YIOTCSI IaHHbIE 3KCIUTYaTallMOHHON Pa3BEIKU U Pa3pabOTKU.

17. Bce pa3BeiouHble BEIPAOOTKH U BBIXOJIbI PYIHBIX TEJ WM 30H Ha MOBEPXHOCTh JOJKHBI
OBITh 33JJOKYMEHTHPOBAHBI 110 TUIOBBIM (popMaM. Pe3ynbraTel 0npoOOBaHUS BEIHOCATCS HA IEp-
BUYHYIO JIOKYMEHTALMIO U CBEPSIOTCA C T€0JIOTUUECKUM ONHMCAHUEM.

[TomHOTa M KayecTBO MEPBUYHON TOKYMEHTAI[UH, COOTBETCTBUE €€ Te0JIOTUIECKIM O0COOEH-
HOCTSIM MECTOPOXKJEHUS, NPaBUIBHOCTh ONPEENeHUs] POCTPAHCTBEHHOI'O IOJIOKEHUS CTPYK-
TYPHBIX 3JIEMEHTOB, COCTABJIEHUS 3apHCOBOK M UX ONMMCAHUI JOJKHBI CUCTEMATUYECKH KOHTPO-
JUPOBAThCS CIMYEHHUEM C HAaTYpOM KOMIIETEHTHBIMM KoMHCCHsIMHU. ClelyeT TakKe OLIEHUBATh
Ka4yecTBO I€0JIOTMYECKOro U reopu3nueckoro onpodoBaHus (BbLAEPKAHHOCTh CEYEHUSI U MACChl
po0, COOTBETCTBUE UX IOJIOKEHUS OCOOEHHOCTSAM T'€0JIOTHYECKOI0 CTPOSHUS y4acTKa, IOJTHOTY
¥ HETIPEPBIBHOCTH 0TOOpA MPO0, HATMYUE U PE3YIbTATHl KOHTPOIBHOTO OMPOOOBAHNSA).

18. Jlns u3yueHus: KayecTBa MOJIE3HOTO UCKOMAEMOI0, OKOHTYPUBAHUS PYIHBIX TEJ U MOJ-
cyeTa 3alacoB BCE pYyJHbIE MHTEPBAJIbl, BCKPHIThIE Pa3BEeIOUYHBIMU BBIPAOOTKAMM MJIM yCTAHOB-
JICHHBIE B €CTECTBEHHBIX OOHAXKEHUAX, TOJKHBI ObITh OIIPOOOBAHBI.

19. Br16op MeTo10B (F€OJOTHUECKUX, T€OQU3NIECKUX) U CIIOCOOOB ONMPOOOBAHUS TTPOU3-
BOJIUTCSl HA PAHHUX CTAaJIUAX OLICHOYHBIX M Pa3BEAOYHbIX PabOT, UCXOJ U3 KOHKPETHBIX I'€0JI0-
TMYECKUX OCOOEHHOCTEH MECTOPOKIECHMS, (U3NYECKHX CBOMCTB IIOJIE3HOTO HCKOIAeMOIo MU
BMEIIAIOLIUX [TOPOJ], U IPUMEHAEMBIX TEXHUUECKHUX CPEJICTB Pa3BEIKH.

Ha mecTopoxaeHnsx HHOOWEBBIX, TAHTAJOBBIX U PEAKO3EMEIBHBIX PYA HPH COOTBETCT-
BYIOIIEM OOOCHOBAHMH 11€7€CO00pa3HO MPUMEHEHHE SIIEPHO-TEOPU3NIECKUX METOJIOB B Ka4ecT-
BE PAOBOTO ONMpoGOBaHus . IIpuMeHeHHe reopU3MIEeCKHX METOIOB OIPOOOBAHMS M HCIIONB30-
BaHHUE MX PE3YyJbTAaTOB IPH IOJACUYETE 3alacOB PETJIaMEHTHPYETCS COOTBETCTBYIOIIMMU HOpMa-
TUBHO-METOUYECKUMHU JJOKYMEHTAMH.

[TpunsaTeie METO U cr1OCOO OMPOOOBAHUS JOJKHBI 00ecIeunBaTh HAaHOOJIBIIYIO JOCTOBEP-
HOCTb PE€3yJbTaTOB IPH JOCTATOYHOM MPOU3BOJUTENBHOCTU U 3KOHOMUYHOCTU. B ciydae npu-
MEHEHHSI HECKOJIbKHX CIIOCOOOB OMpOOOBaHMS MX HEOOXOJUMO COIMOCTABHTH MO TOYHOCTH pe-
3yJIbTaTOB U JTOCTOBEpHOCTU. [Ipu BBIOOpE reosorndyeckux crocoOoB onpoOoBaHUs (KEPHOBBIH,
00pO310BbIH, 3aUPKOBBIA U Jp.), ONpPEAE]eHNH KauecTBa 0TOOpa M 00paboTKH Ipod, OLIEHKE
JOCTOBEPHOCTH METOJOB OIMPOOOBAaHUS CIIEAYET PYKOBOICTBOBATHCS COOTBETCTBYIOIIMMHU HOP-
MaTHUBHO-METOAMYECKUMU JTOKYMEHTAMHU.

JUisl coKpalleHHs HepalMOHAIBHBIX 3aTpaT Tpyda U CPeACTB Ha 0TOOp M 00paboTKy Ipobd
PEKOMEHAYETCS MHTEpBaJbl, MOAJEXKAIINE ONPOOOBAHMIO, IPEIBAPUTEIBHO HAMETUThH IO JAH-
HBIM KapoTa)ka WM 3amMepaM SAepHO-Te0()U3NIECKUMHU, MATHUTHBIM U JPYTUMH METoJaMH (Ha
NErMaTUTOBBIX MECTOPOKICHUSIX, IPUYPOUEHHBIX K OCHOBHBIM IOPOJaM, MOIIHOCTb IIETMaTHTO-
BBIX Te€Jl HaJIEXKHO OIpeIesieTcs 0 JaHHBIM INIOTHOCTHOTO FraMMa-raMma KapoTaxKa).

20. OnpoOoBaHKE pPa3BEJOYHBIX CEUYEHUU CIEIYyET MPOU3BOAUTH C COONIOJACHHEM Clie-
AYIOLIUX YCIOBHM:

CeThb OIIPOOOBAHUS JI0JIKHA OBITh BBIIEPKAHHON, IIJIOTHOCTh €€ ONPEEIIeTCsl Feooruye-

.
B03M0OXHOCTb UCTIONIH30BAHHS PE3YIbTATOB re0(hU3NUECKOro OMPOOOBAHUS ISl TIOICUETA 3AI1aCOB, a TAKIKE BO3MOXKHOCTD
BHEJ[PEHHSI B IPAKTUKY ONMPOOOBAHUS HOBBIX I€O(PH3MISCKUX METOJIOB U METOJIUK PACCMATPHUBACTCS SKCIIEPTHO-TEXHUIECKUM
coBeToM (OTC) yrmoJTHOMOYEHHOTO YKCIIEPTHOTO opraHa rmocye ux ogoopenns HCAM wnm qpyruMu KOMIIETEHTHBIMA COBE-

TaMH.
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CKAMHU OCOOCHHOCTSIMU M3y4ae€MbIX YYaCTKOB MECTOPOXKJICHUS M OOBIYHO YCTAaHABJIMBACTCS WC-
XOJIS M3 OMbITa Pa3BEeJIKH MECTOPOXKICHUI-aHAIOTOB MM 0OOCHOBHIBAETCS Ha HOBBIX OOBEKTaX
AKCIIEPUMEHTAIBHBIM TyTeM. [IpoObl He00X0 MO OTOMpaTh B HANPABICHUN MAaKCUMAJIBHOW M3-
MEHYMBOCTH OPYJEHEHUS; B Cllydae MEepPEeCeUCeHHs PYAHBIX TEll Pa3BEIOYHBIMHU BhIpaOOTKaMu (B
O0COOEHHOCTH CKBa)XMHAMHM) I1OJ] OCTPHIM YIJIOM K HampaBJICHUIO MaKCUMAaJIbHOW M3MEHYUBOCTHU
(ecnu mMpU 3TOM BO3HUKAIOT COMHEHHS B IPEACTaBUTEIBLHOCTH OMPOOOBAHUS) KOHTPOJIBLHBIMU
paboTaMu WM COIMOCTABJICHHEM JOJDKHA OBITH JI0Ka3aHa BO3MOXKHOCTH HCITOJIB30BaHUS B ITOJI-
CYeTe 3aMacoB Pe3yabTaTOB ONMPOOOBAHMS ITHX CEUCHUI;

ompoOOBaHUE CleAyeT MPOBOIUTH HEMPEPHIBHO, HA TOJHYIO MOITHOCTh PYIHOTO Tela C
BBIXOZIOM BO BMEIIAIOLIME MMOPOJbI HA BEJIUYMHY, MPEBBIIIAIONIYI0 MOIIHOCTh ITYCTOIO MJIU HE-
KOHJUIMOHHOTO TPOCJOs, BKJIKOYAEMOTO B COOTBETCTBUHM C KOHIMUUAMHU B MPOMBIIUICHHBIN
KOHTYP: JUISl pYAHBIX TeJl 0€3 BUAMMBIX T'€0JIOTHYECKUX TPAHUIl — BO BCEX Pa3BEIOYHBIX CCUCHH-
X, a U PYJHBIX TeJl ¢ YeTKUMH T'€OJIOTHUYECKUMHU TPAaHUIIAMH — TI0 Pa3peKEeHHON ceTH BhIpabo-
TOoK. B kaHaBax, mrypdax, TpaHIIesX KpOME KOPEHHBIX BBIXOJIOB PY/I IOJDKHBI OBITH ONTPOOOBAHBI
Y MPOJYKTHI UX BHIBETPUBAHUS,

MIPUPOJIHBIE PA3HOBUIHOCTU Py U MUHEPATHW30BaHHBIX MOPOJ JOKHBI OBITH OMPoOOBa-
HBI Pa3JIebHO — CEKIUAMHU, IJIMHA KaXA0U CEKUUU (PSAI0BOM MPOOKI) ONpeaeisieTcss BHyTPEHHUM
CTPOEHUEM PYIHOTO Te€Jla, N3MEHYMBOCTHIO BEHIECTBEHHOIO COCTaBa, TEKCTYPHO-CTPYKTYPHBIX
0coOeHHOCTEH, (PU3UKO-MEXaHUUYECKUX U JPYTUX CBOMCTB Py, @ B CKBOXKHMHAX — TaKXKe JJIMHOU
perica. OHa HE IOJKHA MPEBBIIATH YCTAHOBICHHBIE KOHAUIUAMUA MUHUMAIbHYIO MOIIHOCTD JJIsI
BBIJICJICHUSI TUIIOB WJIM COPTOB PYZ, @ TAKKE MAKCHMAJIbHYI) MOIIHOCTh BHYTPEHHHUX MYCTBHIX U
HEKOHJIUIIMOHHBIX TPOCIIOEB, BKIIFOYCHHBIX B KOHTYPhI 0aIaHCOBBIX PY/I.

Cnoco6 oT6opa mpobd B OypOBBIX CKBOXKMHAX (KEPHOBBIH, IIJIAMOBBIN) 3aBUCUT OT UCIOJb-
3yeMoro Buja M kadectBa OypeHus. [Ipu 3TOM HHTEpBaJibl C pa3HBIM BBIXOJIOM KepHa (Luiama)
onpoOytoTcst paznenbHO. [Ipu HamuYMM U30MpaTEbHOTO UCTUPAHUST KEpHA OMPOOOBAHUIO TOJI-
BEpraeTcsl Kak KepH, TaK U U3MEIbUYCHHBIC MPOIYKTHI OypeHus (I1aM, MbUIb U JIP.); MEJIKUE Mpo-
JTYKThl OTOMPAIOTCSA B CAMOCTOATENBbHYIO TIPoOy ¢ TOrO K€ MHTEpBaia, YTO M KEpHOBas Mpooda,
00pabaThIBAIOTCS W AHATM3HPYIOTCS OTAENbHO. [Ipym BechbMa HEpaBHOMEPHOM pacipeleleHUN
PYIHBIX MUHEPAJIOB JeJCHUE KepHA MpPH ONMPOOOBaHUU HE MPOM3BOAMUTCH. CleayeT TakkKe y4u-
ThIBaTh, YTO HA METMATUTOBBIX MECTOPOXKICHUSIX TaHTaJla HCTOYHUKOM CHUCTEMATUUYECKUX OUIU-
00k B ompenencHnn coaepxkanuii Ta,Os 4acTo SBISETCS HEMPEICTABUTEIHLHOCTh TPOO HM3-3a He-
JOCTaTOYHON MacChl KepHa MpH aIMa3HOM OypeHWH, a MPU KPYIHBIX BBIICIEHUSX M THE3/IaX
XPYIKOTO TaHTaJIWTa (BOKUHHUTA, MUKPOJIUTA U JP.) YaCTO MPOUCXOJUT U30UpaTeIbHOE BBIKpaA-
[TMBaHWE MHHEPAJIOB, YTO MPUBOJIUT K OOCTHEHHIO MPOO KepHA M OOOTAIIEHUI0 OypOBOTO IIa-
Ma.

B ropHbIx BeIpabOTKax, MepeceKaromux pyJHOE TeJI0 Ha BCIO MOIIHOCTh, M B BOCCTAIOITUX
OmMpoOOBaHNE JOKHO MPOBOAUTHLCS MO BYM CTEHKaM, B BBIPAOOTKaX, MPONACHHBIX TIO MPOCTH-
paHUIO PYAHOTO Tela, — B 3a00s1X. PaccTosiHre MexX Ty ompoOyeMbIMU 3a00MHU B MPOCIICKUBAIO-
IIMX BRIPA0OTKAaX OOBIYHO HE MpeBbIIaeT 1-2 M (yBelnnueHue mara onpoOOBaHUS JOHKHO OBITh
MTOATBEPXKICHO AKCIIEPUMEHTATBHBIMHU JaHHBIMH). B TOpH30HTAIBHBIX TOPHBIX BBIPAOOTKAX MPH
KPYTOM 3ajieTaHUuW PYIHBIX TeJI BCE MPOOBI pa3MENIaloTCsl Ha TOCTOSHHOM, 3apaHee Onpe/esieH-
HOU BbIcoTe. [IpuHATHIE TapaMeTpsl TPoO HEOOXO0IUMO 0OOCHOBATH IKCIIEPUMEHTATBHBIMH Pa-
6otamu. JIoMKHBI OBITH MPOBECHBI Pa0OTHI IO W3YUYEHHUIO BO3MOYKXHOTO BBIKPAIIMBAHUS PYIHBIX
MUHEPAJIOB IIPH MPUHITOM JIJIsi TOPHBIX BBIPAOOTOK criocobe onmpoOoBaHMS.

Pe3ynbTaThl reoornueckoro u reopu3ndeckoro onmpoOOBaHNUs CKBAXKUH U TOPHBIX BBIPA0O-
TOK CJEAYET MUCIOJIb30BATh B KAYECTBE OCHOBBI JIsl OLICHKA HEPABHOMEPHOCTH OPYAECHEHHS B €C-
TECTBEHHOM 3aJIeTAaHMM W TPOTHO3WPOBAHUS TOKa3aTelIed paguoMETPUYECKOTO OOOTalleHHS.
[Tpu 3TOM AJ1s1 TPOTHO3UPOBAHUS PE3yJbTaTOB KPYITHOMOPIIMOHHONW COPTUPOBKH 11€J1€CO00pa3HO
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MPUHSATH TTOCTOSHHBIM IIIAT ONMPOOOBAHUS MPH JUTUHE KAXKI0U CEKITNH (PsI0BOI MPOOKI), KpaTHOM
Im. TTokazarenu paguoMeTpHUYECKOW cemapalnuy MPOrHO3UPYIOTCS MO pe3yiabTaTam auddepeH-
[UATHHONW WHTEPIIPETAIIUU Te0U3HUECKUX JAHHBIX MMPU JIMHEHHBIX pa3Mepax MpoObl, COOTBET-
CTBYIOIIMX KYyCKYy MakcuMasibHOM kpynHocTH 100-200 mm. OneHka KOHTPAaCTHOCTH OPYACHEHUS
BBIIIOJIHSIETCS, PYKOBOJICTBYSICh COOTBETCTBYIOIMMHU METOJUYECKUMU JOKYMEHTAMHU.

21. KayecTBO onpo0OoBaHus M0 KaXA0MYy METOJIY M CIIOCOOY U MO OCHOBHBIM Pa3HOBHJIHO-
CTSIM Pyl HEOOXOAMMO CHCTEMAaTUYECKA KOHTPOJIUPOBATH, OIICHUBAS TOYHOCTH U JIOCTOBEPHOCTH
pe3ynbratoB. ClieyeT CBOEBPEMEHHO MPOBEPATH MOJOXKEHUE MPOO OTHOCUTEIHHO 3JIEMEHTOB
r€0JIOTHYECKOTO CTPOEHUS, HA/IE)KHOCTh OKOHTYPUBAHUS PYAHBIX TEJI 10 MOLIHOCTH, BBIAEPKaH-
HOCTH TIPUHATHIX MAPaMETPOB MPOO U COOTBETCTBHE (PaKTHUECKONH MACCHI TPOOBI paCYETHOM, HC-
X0/l M3 IPUHSATOTO CEUYCHUsI OOPO37bl WK (DAKTHUECKOTO AUaMETPa U BBIX0J1a KepHa (OTKIIOHE-
HUS HE NOJDKHBI npeBbimaTh +10-20 % ¢ y4eToM U3MEHUYUBOCTH TJIOTHOCTU PYIBI).

TouHOCTH GOPO3710BOTO OMPOOOBAHUS CIIEAYyET KOHTPOJIUPOBATH CONPSKEHHBIMU O0pO3/1a-
MU TOTO K€ CEYCHHsI, KEPHOBOTO ONMPOOOBAHUS — OTOOPOM MPOO U3 BTOPHIX MOJOBHHOK KEPHA.

[Tpu reoduznveckom onpoOOBaHNUU B €CTECTBEHHOM 3aJIETaHUK KOHTPOJIUPYIOTCS CTaOUIIb-
HOCTb PaOOTHI anmapaTypbl U BOCIIPOU3BOJAMMOCTh METOA MPHU OJIMHAKOBBIX YCIIOBUSAX PSAIOBBIX
U KOHTPOJIbHBIX M3MepeHui. JloCTOBEPHOCTh re0U3nIecKOro OnpoOOBaHUs OMPENEISETCs CO-
MOCTABJICHUEM JIAHHBIX T€0JIOTHYECKOTO U Te0(PU3NIECKOTO OMPOOOBAHUS MPU BHICOKOM BBIXOIE
KepHa [0 OMOPHBIM MHTEpBajiaM, /Il KOTOPBIX JOKa3aHO OTCYTCTBUE €ro M30MpPaTeNbHOTO UCTH-
paHus.

B cityuyae BbISIBIEHUS] HEIOCTATKOB, BIMSIONIMX HA TOYHOCTH OMPOOOBAHUS, CIIEYET ITPOU3-
BOAMTH NepeonpoOoBaHue (MM MOBTOPHBIN KapoTax) pyIHOTO HHTEpBAJIA.

JIOCTOBEPHOCTh TMPUHATHIX METOJOB U CIIOCOOOB OMPOOOBAHHUS KOHTPOJUpPYETCs Ooiee
MpEeACTaBUTENIbHBIM CIIOCOOOM, KakK MPaBUIIO BaJIOBBIM, PYKOBOJCTBYSICh COOTBETCTBYIOIIMMH
METOANYECKUMH JOKyMEHTaMu. JJig 3Toi 1eau HeoOXOAMMO TakKe UCIOJIb30BaTh JaHHBIE TEX-
HOJIOTMYECKUX MPOO, BaJOBBIX MPOO, OTOOpAHHBIX JUIsl ONpeaesieHUus: 00beMHON MacChl B IEJIH-
KaX, U pe3yJbTaTbl OTPaOOTKU MECTOpOxkAeHUs. Ha merMatutoBbIX MECTOPOXKICHUSIX 3aBEpKa
TaHHBIX OypeHus TpeOyeT MOBBIIIEHHOTO, TPOTUB OOBIYHOTO, YUCIIA BOCCTAOIINX, MPOXOIUMBIX
U3 MOA3EMHBIX TOPHBIX BBIPAOOTOK MM ITyOOKUX MIyp(doB.

O06beM KOHTPOJBHOTO OMPOOOBaHUS JTOJKEH ObITh JOCTATOYHBIM ISl CTATUCTUYECKOMN 00-
paboOTKH Pe3yJabTaTOB U OOOCHOBAHHBIX BHIBOJIOB 00 OTCYTCTBUU WM HAJIWYUHM CHUCTEMATHYE-
CKUX OIIMOOK, a B CITydae HEOOXOIUMOCTH — | JIJISl BBEJICHUS TIOTIPABOYHBIX KOI(PPHUITMEHTOB.

22. O6paboTka mpod MPOU3BOJIUTCS MO CXeMaM, pa3pabOTaHHBIM JJIsl KaXJA0r0 MECTOPOX-
JI€HUS WIM MPUHATHIM MO AHAJIOTUM C OJIHOTUIIHBIMU MECTOPOXIeHUAMH. OCHOBHBIE U KOH-
TpOJIbHBIE TPOOBI 00pabaTHIBAIOTCA MO OJHOM CXEME.

KauectBo 00pabOTKM MOIKHO CUCTEMATHUYECKH KOHTPOJIMPOBATHCS MO BCEM OMNEpalMsM B
gacTu 00ocHOBaHHOCTH KO3 dummenta K u cobmoaeHus cxembl obpabotku. [Ipu oO6paboTke
po0 C Pe3KO Pa3INYAIONTUMUCS COIEP)KAHUSIMU HUOOUS, TAaHTAJIA U PEIKUX 3eMellb He0OX0IMMO
PETYISPHO KOHTPOIUPOBATH YUCTOTY MOBEPXHOCTEH NPOOMIBHOTO 000pYA0BaHUS.

O6paboTka KOHTPOIBHBIX KPYMHOOOBEMHBIX MPOO MPOU3BOAUTCS IO CIELHUATBLHO COCTaB-
JIEHHBIM ITpOTrpaMMaM.

23. XuMHYeCKHUil COCTaB Py JOKEH U3y4aThCsl C TIOJTHOTOH, 00ECTICUNBAIOIICH BBISIBIICHHE
BCEX OCHOBHBIX, IOIYTHBIX IOJIE3HBIX KOMIIOHEHTOB M BpeIHbIX Ipumeceid. CoaepkaHus UX B
pylie ONpeNeNsitoTCsl aHAIM3aMU P00 XUMHUUYECKUMH, CIIEKTPaIbHBIMU, (PU3NYECKUMU WM JIPY-
TUMHU METOJIaMH, YCTAaHOBJIEHHBIMU TOCYAapCTBEHHBIMU CTaHAApTaMU WM yTBEpKAeHHbIMU Ha-
Y4HBIM coBeTOM 10 aHanutudeckuM merogam (HCAM) n HayunsiM coBeTOM 110 METOJIaM MHHE-
panorudeckux ucciegoanuiit (HCOMMN).

N3yueHue B pynax momnyTHbIX KOMIIOHEHTOB IMPOU3BOJAUTCS B COOTBETCTBUU ¢ «PexomeHnna-
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LUSMU 110 KOMIJIEKCHOMY M3YYEHUIO MECTOPOKIECHUH U MOJICYETY 3al1aCOB MOMYTHBIX MOJIE3HBIX
MCKOIIAEMBIX U KOMIIOHEHTOB», yTBepKIAeHHbIMU MIIP Poccun B yCTaHOBIEHHOM MOPSIKE.

Bce psioBeie mpoOBI aHATM3UPYIOTCS HA OCHOBHBIE KOMIIOHEHTHI. CopepikaHue JonapuTa B
JIOTIAPUTOBBIX PyJax OIMpeNessieTcs TakkKe B pAAOBbIX nmpobax. IlomyTHbIe moe3Hble KOMIIOHEH-
TbI, COJIEP’KAHUE KOTOPBIX HE YUUTHIBACTCS MPU OKOHTYPUBAHUU PYIHBIX TEJ IO MOLIHOCTH, U
BpeJHbIE MPUMECH, a TAKXKE COCTaB JIOMAPHUTA B JIOMAPUTOBBIX PYJaX OMPEEISIOTCS OOBIYHO 110
IPYMIIOBBIM ITPOOaM.

[Topsiiox 06bequHEHUS PAAOBBIX MPOO B TPYNIIOBBIE, X pa3MEIIeHHE U 00111ee KOJTUIECTBO
JOJKHBI 00ecTeunBaTh paBHOMEPHOE OMPOOOBAHNE OCHOBHBIX PA3HOBUAHOCTEH Py[ Ha MOMYT-
Hbl€ KOMIIOHEHTBI U BPEAHbIE IPUMECH U BBISICHEHUE 3aKOHOMEPHOCTEN N3MEHEHMS UX COJEpIKa-
HUH 110 IPOCTUPAHUIO U NAJCHUIO PYAHBIX TEIL.

JI1s1 BBIACHEHUS CTENIEHU U3MEHEHHMsI IEPBUYHBIX Py B 30HE TMIIEPreHE3a U YCTaHOBIICHUS
I'PaHULbl KOPbI BBIBETPUBAHUS TOJKHBI BBITTOJIHATHCS (Pa30BbIE aHATU3bI.

24. KadecTBO aHaIM30B P00 HEOOXOIUMO CHUCTEMATUYECKU IPOBEPSITH, & PE3yIbTAThl KOH-
TPOJIsi CBOEBPEMEHHO 00pabaThiBaTh B COOTBETCTBUU ¢ MeTtoAudeckumu ykazanusmu HCAM,
HCOMMMU u pykoBoactBysice OCT 41-08-272-04 «YmnpaBlieHUE KaueCTBOM AHAIMTHYECKUX
paboT. MeToapl TeOIOTHYECKOT0 KOHTPOJS KAaueCTBAa aHAINTHYECKHX Pa0dO0T», YTBEPKICHHBIM
BUMC" (potokos Ne 88 ot 16 Hos6ps 2004 r.). ['eonorudeckuii KOHTPOJIb aHAIU30B OO Clie-
IyeT OCYIIECTBIISATh HE3aBUCUMO OT JaOOpaTOPHOTO0 KOHTPOJISI B TEUEHHE BCETrO Meprojia pa3Be/l-
KM MecTopokJaeHus. KoHTpomto mojyuieskar pe3ynbTaThl aHaJIU30B HA BCE OCHOBHBIE, ITONYTHbHIE
KOMIIOHEHTBI ¥ BPEJIHbIE IPUMECH.

25. Jlna ompeneieHUs BEIMYMH CIy4YalWHBIX MOTPEIIHOCTEH HEOoOXOIUMO MPOBOAMTH
BHYTPEHHUI KOHTPOJb MyTeM aHalM3a 3allM(ppOBAHHBIX KOHTPOJBHBIX MPOO, OTOOPAaHHBIX W3
AyOJIMKAaTOB aHATUTUYECKUX MPoO, B TOH ke 1abopaTtopuu, KOTOpask BBHITOJIHSIET OCHOBHBIE aHa-
JI3bI, HE MTO3JHEE CIIEAYIOIIEro KBapTaa.

JI1s1 BBISBIIGHHMS] U OLIEHKH BO3MOJKHBIX CHCTEMATHYECKUX IMOIPELIHOCTEN JTOJDKEH OCyIIe-
CTBIIATHCSl BHEIIHUI KOHTPOJIb B JIADOPaTOpHH, MMEIOIIEH CcTaTyc KOHTpoJpbHOW. Ha BHemmHwmii
KOHTPOJIb HAIPABIIAIOTCSA TyOIMKAThl aHATUTUYECKUX MPOO, XpaHSAIIMECs B OCHOBHOMW Jlaboparo-
pUU U TpOIIEIINEe BHYTPEHHUH KOHTpoOJb. llpu HalWyuu cTaHJapTHBIX OOpas3loB cOCTaBa
(COC), aHanOrMYHBIX HCCIEAYEMBbIM MPOoOaM, BHEIIHHH KOHTPOJIb CJIEAYeT OCYIIECTBIATH,
BKJTIOYAs MX B 3alIM(PPOBAHHOM BHJE B MAPTHUIO MPOO, KOTOPBIE CAAIOTCS HAa aHAJU3 B OCHOBHYIO
nabopaTopuio.

[IpoOs1, HampaBisieMble Ha BHEIIHUI KOHTPOJIb, JOJIKHBI XapaKTEpPU30BaTh BCE Pa3HOBUI-
HOCTH PYJ MECTOPOKIEHUH M KIacchl conepkaHuil. B o0s3arenpHOM mopsiake HAa BHYTPEHHHMA
KOHTPOJIb HAIPaBJISIIOTCSA BCE MPOOBI, OKA3aBIIME aHOMAJIbHO BBICOKHE COJEp KaHMs aHAIU3U-
PYEMBIX KOMIIOHEHTOB.

26. OO6beM BHYTPEHHETO M BHEIIHETO KOHTPOJIS JOJIKEH 00eCeUnTh MPEACTaBUTEIbHOCTh
BBIOOPKH 10 KaXKJIOMY KJIacCy COJACpKaHHHM W MEPHOAY BBIMOJHEHUS aHAIM30B (KBapTaj, MOIY-
rojaue, ron).

[Ipu BbIIENIEHUH KJIACCOB CIIEAYET YUMTHIBATh TPEOOBAHUS KOHIWUMUN sl TIOJICUYETa 3ama-
coB. B ciyuae Gombinoro uncna ananmsupyeMbix mpod (2000 u Gosnee B roj1) Ha KOHTPOJIBHBIC
aHaTM3bl HampaBisieTcs S % OT ux OOUIeT0 KOJIWYECTBA, MPH MEHBIIIEM YHUCIIE P00 MO KakKIOMY
BBIJICIEGHHOMY KJIACCY COJIEP>KaHMM JTOJKHO OBITh BBINOJHEHO HE MeHee 30 KOHTPOJIbHBIX aHAIIU-
30B 332 KOHTPOJIUPYEMBII IEPHOI.

27. O6paboTKa JaHHBIX BHEIIHETO M BHYTPEHHETO KOHTPOJIS MO KAKIOMY KIIAcCy COJep-
YKaHWU MMPOU3BOJAUTCS IO NEpUoAaM (KBapTall, OJIYTroaue, roa), pa3AaeibHO M0 KaKIOMY METOLY

* DeepasibHBINA HAYYHO-METOIMYECKUI HEHTpP Ja00paTOPHBIX UCCIIEN0BAHMI U CEPTU(MKALIUN MUHEPATLHOTO ChIPhS
«BUMC» MIIP Poccun (PHML] BUMC).
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aHajau3a U J1abopaTOpUHU, BHITIOIHSIONIEH OCHOBHBIE aHaN3bl. OlIEHKa CUCTEMAaTHUYECKUX Pacxo-
xaAeHui o pesynbraraM aHanuza COC BBIMOTHSAETCS B COOTBETCTBUHU C METOJIMYECKUMHU yKa3a-
Husmu HCAM no cratuctudeckoit o0paboTKe aHATUTUYECKUX JaHHBIX.

OTHOCUTENbHAS CPEIHEKBAIPATUUYECKasl IOrPEIIHOCTh, OINpENEICHHAs MO pe3yJbTaTaM
BHYTPEHHET0 I'€OJIOTMYECKOTO KOHTPOJISI, HE JOJDKHA MPEBBIIIATh 3HAYEHUHM, YKa3aHHBIX B TaOII.
5. B mpotuBHOM city4yae pe3yJbTaThl OCHOBHBIX aHAJIM30B JUIs JAHHOTO Kjacca COJEp)KaHHM U
neproja padoThl J1abopatopun OPAKYOTCS M BCE MPOOBI MOJJIEKAT MOBTOPHOMY aHAJN3Y C BBI-
MOJIHEHHEM BHYTPEHHEr0 IeoJIOrMuecKoro KoHTpousst. OAHOBpEMEHHO OCHOBHOM JlabopaTopuei
JOJKHBI OBITH BBISICHEHBI IPUYMHBI Opaka U MPUHATHI MEPHI [0 €T0 YCTPAHEHHUIO.

28. Ilpu BbISBIEHUU MO JAHHBIM BHEIIHETO KOHTPOJISI CUCTEMATUUYECKUX PACXOXKICHUI
MEXIy pe3yabTaTaMy aHAJU30B OCHOBHON M KOHTPOJHUPYIOMIEH J1abopaTopuii IPOBOIUTCS ap-
OUTpaXKHBIA KOHTPOJIb. DTOT KOHTPOJb BBHINOJHAETCSA B 1aOOpPaTOPUU, UMEIOIIEH cTaTyc apOuT-
paxHoi. Ha apOutpakxHblii KOHTPOJIb HAIMPaBISIOTCS XpaHsSUIMECs B Ja0OpaTOpUM aHaUTHYE-
CKHe TyOJMKATHI PSAOBBIX P00 (B MCKIIOUUTEIBHBIX CIy4YasX — OCTATKH aHAIUTUYECKUX TPO0),
MO0 KOTOPBIM HMMEIOTCS PE3yJbTaThl PSAIOBBIX M BHEUIHMX KOHTPOJBHBIX aHaian3oB. KoHTpo:ro
noanexat 30-40 nmpo6 mo KaxxaoMy Ki1accy coJiep KaHHi, 10 KOTOPOMY BBISBIIEHBI CUCTEMaTHye-
ckue pacxoxaeaus. [Ipu Hammuuun COC, aHaTOTUYHBIX UCCIIENYEMBIM TIPOOaM, UX TaKXKe CIeIy-
€T BKJII0YATh B 3alIM(POBAHHOM BHUJE B IMAPTHUIO MPOO, claBaeMbIX Ha apOuTpax. s kaxmoro
COC nomxHO ObITh OTyueHO 10—15 pe3yapTaToB KOHTPOJIBHBIX aHATTU30B.

Tabmuma 5
[IpenenbHO 1OMYCTUMBIE OTHOCUTEINIbHBIEC CPEIHEKBAAPATUUECKUE TOTPEUTHOCTH
aQHAJIM30B 0 KJIaccaM COJIep:KaHU

IIpenensHo A0- [Ipenensuo go-
Kiacc IIyCTUMasi OTHO- Kitace IIyCTUMasi OTHO-
KOMIIOHCHT coziep KaHui CUTEeJIbHAs KOMIOHGHT colepKkaHui CUTEeIIbHAs
KOMIIOHEHTOB | CpelHEeKBajapa- KOMITOHCHTOB | CpEIHEKBaJIpa-
B pyae*, % TUYECKasl MO- B pyae*, % TUYECKas MO-
TPEIIHOCTh, % TPEIIHOCTE, %
1 2 3 4 5 6
Nb,Os 1-10 9 Li,O 0,2-0,5 13
0,5-1 11 0,1-0,2 17
0,2-0,5 13 0,05-0,1 22
0,1-0,2 16 0,01-0,05 30
0,05-0,1 20 Rb,0, Cs,0 0,2-0,5 17
0,02-0,05 23 0,1-0,2 22
<0,02 30 0,05-0,1 25
Ta,05 0,1-0,5 12 0,01-0,05 30
0,05-0,1 17 P,0s 20-30 2
0,02-0,05 22 10-20 3,5
0,01-0,02 25 5-10 4
0,005-0,01 30 Zr,0 >3 3,5
<0,005 30 1-3 6,0
> TR,05%%* >10 4,5 0,1-1 15
1-10 7,0 <0,1 30
0,5-1 10 Sr,0 10-40 6
0,2-0,5 13 2-10 7,5
0,1-0,2 20 0,5-2 16
0,05-0,1 25 0,1-0,5 23
0,005-0,05 30 U 0,03-0,1 6,5
<0,005 30 0,01-0,03 8,0
BeO 0,5-1 7,0 <0,01 15
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1 2 3 4 5 6
0,2-0,5 10 Th 0,03-0,1 8,5
0,1-0,2 12 0,01-0,03 10
0,05-0,1 15 <0,01 20
0,02-0,05 20
Sn 0,2-0,5 10
0,1-0,2 15
0,05-0,1 20
0,025-0,05 25
<0,025 30

* Ecnu BBIIETICHHBIC HA MECTOPOXKACHUH KJIACCHI COAEPKaHUM OTIMYAIOTCA OT YKa3aHHBIX, TO MPECib-
HO JOITYCTUMBIC OTHOCHUTEIIBHBIC CPEAHECKBAIPATHUCCKIE TOTPEITHOCTH OTPEICISIIOTCS WHTEPIOJISIIN-
eH.

#% Jlnsg uaAuBUAyanbHBIX P332 mpenenbHO JOMYyCTUMBIE OTHOCUTENBHBIE CPEAHEKBAIpaTHUECKHUE II0-
TPENTHOCTH OyyT AuQhEpeHIIMPOBAHBI IO MEPE HAKOIUICHUS CTATUCTHYSCKUX JTAHHBIX.

[Tpu nmoxaTBepkAeHUM apOUTPaXKHBIM aHAJIU30M CHCTEMATHMUECKUX PACXOXKICHHH cienyer
BBISICHUTh UX NPUYMHBI, pa3paboTaTh MEPONPUATHUS IO YCTPAHEHHIO HEIOCTaTKOB B paboTe oc-
HOBHOHM J1abOpaTopuu, a TAaKKe PEUINTh BONPOC O HEOOXOAMMOCTH MOBTOPHOTO aHaln3a BCEX
npo0 TaHHOTO KJlacca M Mepuoja paboThl OCHOBHOM JIa0OPATOPHH WU O BBEJICHUH B PE3YJIbTATHI
OCHOBHBIX aHAJIU30B COOTBETCTBYIOLIETO MONpaBOYHOro ko3dduuuenrta. be3 mposenenus ap-
OUTPa)KHOTO aHAJIM3a BBEICHUE MONPABOYHBIX KOA(P(PUIIMEHTOB HE JOITYCKAETCs.

29. Ilo pe3ynpTaTaM BBHIIOJHEHHOTO KOHTPOJIS ONMPOoOOBaHus — 0TOOpa, 00paboTKH Mpod u
aHaJIM30B — JOJKHA OBITh OLICHEHA BO3MOJKHAs IOIPEIIHOCTD BBIJCJIEHUS PYJHBIX UHTEPBAIOB U
OIIpe/IeIeHNs UX MapaMeTpoB.

30. MuHepaibHbII COCTaB PyA, UX TEKCTYPHO-CTPYKTYPHBIE OCOOCHHOCTH M (PH3UYECKHE
CBOMCTBA JIOJKHBI OBITh M3Y4YEHBI C NMPUMEHEHHEM MHHEPaJIoro-rerporpaduieckux, (uzmye-
CKUX, XUMHUUYECKUX U JPYTHUX BUIOB aHAJIM3a [0 METOAMKAM, YTBEP)KICHHBIM HAyYHBIMU COBETA-
MU TI0 MUHEpPAJIOTMYECKUM M aHanuThdeckuMm Metonam ucciegoBanus (HCOMMU, HCAM).
IIpu 3TOM Hapsiay ¢ ONHCAaHHUEM OTAEJIbBHBIX MHUHEPAJIOB MPOU3BOJUTCS TAKKE KOJIMYECTBEHHAs
OLIEHKAa UX PACIPOCTPAHEHHOCTH.

Ocoboe BHUMaHME YAEISETCSI MUHEpajaM, COAEPXKALUM I10JIE3HbIe KOMIIOHEHTBI, ONpee-
JICHUIO UX KOJIMYECTBA U XMMHYECKOTO COCTaBa, BBISICHEHUIO MX B3aMMOOTHOLIEHUI MEXIY CO-
00l 1 c APyruMU MUHEpajaMH (HaJu4ue ¥ pa3Mepbl CPOCTKOB, XapaKTep CPACTaHHs), pa3MEPOB
3€peH U MX PacHpelesIeHNs IO KPYIHOCTH.

JUis pailnoakTUBHBIX Py JODKHA OBITh M3y4€HA KOPPEJALMOHHAS 3aBUCUMOCTh MEXY CO-
JEpKAHUSAMU PAJMOAKTUBHBIX M PEIKUX METAIJIOB (IJIaBHBIM 00pa30M TaHTasa). YUUThIBas He-
MOCTOSIHCTBO COCTaBa PYAHBIX MMHEPAJIOB, HEOOXOAMMO H3Yy4aTh MX MU3MEHUUMBOCTb, OCOOEHHO
[0 COJEP)KaHUSM OCHOBHBIX KOMIIOHEHTOB, BKJIIOYas WHAMBHJyaJIbHBIE PEIKO3EMEJbHbIE dJle-
MEHTBHI.

B npouecce MuHEpanoru4ecKux UCCIEIOBAHUNA JOJDKHO OBITh M3y4EHO PACIpeesieHue Oc-
HOBHBIX, IOIYTHBIX KOMIIOHEHTOB M BPEIHBIX NPUMECEH M COCTaBJIEH UX OanaHC 1o (gopmam
MUHEPATbHBIX COCTMHEHHH, 00€CIEUNBAIOINI PaCcUeT TEOPETHUECKHA BO3MOKHOTO U3BJICUEHUS U
MOJICYET 3aMacoB IMOJIE3HBIX KOMIIOHEHTOB B U3BIIEKaeMoii (hopMme.

31. O6beMHas Macca M BIAXKHOCTb PYAbI BXOAAT B YUCIIO OCHOBHBIX I1apaMeTPOB, UCIIOJb-
3yeMbIX IpHU MOJCUETEe 3aIacOB MECTOPOXKACHUH, UX ONpeaeeHre HEOOXOIUMO IMPOU3BOIUTH
JUISL KaKJOM BBIJEJIEHHONW NPUPOJHON Pa3sHOBUIHOCTH PYyA W BHYTPEHHHUX HEKOHJMLIMOHHBIX
IIPOCIIOEB.

OObemHast Macca IUIOTHBIX PyJ ONpenessieTcsl INIaBHbIM 00pa3oM IO MPeICTaBUTEIbHBIM
napaduHupoBaHHBIM 00pa3maM. O0beMHass Macca PhIXJIbIX, CHIBHO TPEIIMHOBATHIX U KaBEPHO3-
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HBIX PYJ, KaK MpaBujo, ompeaensercs B nenukax. OnpeneneHue oObeMHOM MacChl MOKET PO-
W3BOJMTHCS TAK)KE METOJOM MOTJIOMICHHUS PACCETHHOTO raMMa-HM3JIydeHUs! NMPH HAIMYHH HEeoO-
XOJUMOTO O0BheMa 3aBEpOUYHBIX paboT. OTHOBPEMEHHO C OmpelneleHueM OOBEMHOW MacChl Ha
TOM K€ MaTepuase OMpeesieTCs] BIAXHOCTh pya. OOpa3isl U mpoObl IS ONpeIeIeHUus] 00bheM-
HOW MaccChl U BIQXKHOCTH JIOJKHBI OBITh OXapaKTepPH30BaHbI MHHEPAIOTUYCCKH U MPOAHATH3UPO-
BaHbI HA OCHOBHBIE KOMITOHEHTHI.

JlocToBEpHOCTH ompeneneHus: 00beMHOM MacChl IO 00pa3iam J0KHA ObITh TTOITBEPIKICHA
METOJIOM BBIEMKH IIEJTMKOB HIIU HCCIICTOBAHUSIMHE IETHMKOB re0(pU3NUIeCKUMU METOIaMH.

32. B pe3ynapTare H3YYCHHS XUMHUYECKOTO W MHUHEPAJBHOTO COCTaBa, TEKCTYpPHO-
CTPYKTYPHBIX OCOOCHHOCTEH M (PU3UYECKUX CBONCTB PY/ YCTAHABIMBAIOTCS UX MPUPOIHBIC Pa3-
HOBUJHOCTH ¥ TMPEABAPUTEIHLHO HAMEUYAIOTCS MPOMBINIICHHBIC (TEXHOJIOTHYECKHE) THIIBI, TIOJI-
JIeKaIINe CEJICKTUBHOM BBIEMKE U pa3felIbHOM MepepadoTKe WM MMEIOIINE pa3InyHbIe 00JIaCTH
UCTIOJIh30BAHHUS.

OxoHYATEeNbHOE BBIICIICHUE MPOMBIIUICHHBIX (TEXHOJOTUYECKUX) THIIOB M COPTOB PYI
MPOU3BOAMUTCS MO PE3yIbTaTaM TEXHOJOTHYECKOTO M3YYCHHS BBISBICHHBIX Ha MECTOPOXKICHUH
MPUPOTHBIX PA3HOBUIHOCTEH.

IV. A3yyeHnne TeXHOJIOrHYEeCKHX CBOMCTB Py

33. TexHonoruyeckue CBOWCTBA Py, KaK MPABWIO, U3YHAIOTCA B JIAOOPATOPHBIX U MOJY-
MIPOMBIIIJIEHHBIX YCIOBUSX HAa MUHEPAIOr0-TEXHOJIOTMYECKUX, MaJbIX TEXHOJIOTMYECKUX, J1a00-
PaTOPHBIX, YKPYITHEHHO-JIA00pAaTOPHBIX U MOIYIPOMBIIUIEHHBIX Mpobax. [Ipu umeromemcs omnbi-
T€ TPOMBIIIJICHHOW MEePepadOTKHU ISl JIETKOOOOTATUMBIX PYJI JOITYCKAETCS MCIIOJIb30BAaHUE aHA-
JIOTUH, IOATBEPKACHHON pe3ysbTaTaMu JIa0OPAaTOPHBIX HCCeAoBaHUM. [ TpyJHOOO0TaTUMBIX
WJIM HOBBIX TUIIOB PYJ, OMbIT MEPEPabOTKH KOTOPHIX OTCYTCTBYET, TEXHOJIOTHYECKUE UCCIIeI0Ba-
HUS pyd U, B cllydae HEOOXOAMMOCTH, IPOJYKTOB MX OOOTAaIllEHUs] AOJKHBI IPOBOJUTHCS IO
CHEIUAIBHBIM MTPOTPaMMaM, COTIIACOBAHHBIM C BO3MOKHBIMU MOTPEOUTEISIMA ¥ 3aMHTEPECOBAH-
HBIMU OpraHU3AIUsIMU.

OT60p PO A1 TEXHOJIOTMYECKUX HUCCIEAOBAHMM Ha Pa3HBIX CTAIUSAX T'€0JIOropa3Beioy-
HBIX pabOT CleAyeT BBIMOIHITh B COOTBETCTBUU CO CTaHAAPTOM POCCHIICKOTO Te€OJOTHYECKOTO
obmectBa — CTO Pocl'eo 09-001-98 «TBepasie mosie3HbIE UCKOMTAEMbIE M TOPHBIE MOPObI. Tex-
HOJIOTUYECKOE OMPOOOBaHUE B MPOLIECCE Ie0JIOTOPa3BEIOUHBIX pabOT», YTBEPKIEHHBIM U BBe-
neHHbiM B aencteue [locranosnenunem llpesnanyma McenomnurensHoro xomurera Beepoccuit-
CKOTr0 reosiorudeckoro oomiectna (ot 28 nexadpst 1998 r. Nel17/6).

34. B mponecce TEXHOJIOTMYECKHX HMCCIIEIOBAaHUMN 11€J1eCO00pa3HO M3YyYUTh BO3MOXKHOCTH
npenobdorameHus u (Uin) pasjeieHusl Ha copTa JOObITOM PYJbl ¢ UCIOIb30BAaHUEM KPYITHOIOP-
LUOHHON COPTUPOBKU TOPHOPYIHON MAacChl B TPAHCIOPTHBIX €MKOCTSX, a ISl PYIl C BBICOKHM
BBIX0JIOM KyckoBou ¢pakuuu (—200 — +20 MM) — BO3MOXHOCTh X PaIUOMETPHUECKOMN cemapa-
LUH.

[Ipu MONMOKUTENBHBIX pe3ysibTaTax UCCIEAOBAaHUN MO MPEA0OOTralIeHUIO CIeYeT YTOUHUTD
IPOMBILIIEHHBIE (TEXHOJIOTHYECKHUE) THUIBI PyA, TPEOYIOLIME CENEKTUBHOM NOOBIYM, WU IOJ-
TBEPAUTH BO3MOKHOCThH BaJIOBOM BBIEMKH PYJIHOU Macchl. JlanbHelIue uccienoBaHus crnoco0oB
rI1yOOKOro oborameHus pya NpoOBOASTCS C y4ETOM BO3MOKHOCTEH M AKOHOMHYECKON 3 (PEeKTHB-
HOCTH BKJIIOYCHHS B OOIIYIO0 TEXHOJOTHYECKYIO CXeMy OOOTallleHUs pya CTaauu mpemodorarie-
HUS.

35. [ns BblOENEHUS TEXHOJIOTMYECKUX THUIOB U COPTOB PYyI HPOBOJUTCS TI€0JIOr0-
TEXHOJIOTUYECKOE KapTHUPOBAHUE, IPU KOTOPOM CETh OMPOOOBAaHMS BBIOUPACTCS B 3aBHCHMOCTHU
OT YKCJIa U YaCTOTHI MEPEMEKAEMOCTH PUPOIHBIX pa3HOBUIHOCTEN pya. [Ipu 3TOM pexomeHy-
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eTCs PyKOBOJCTBOBAThCs cTaHAapToM Poccuiickoro reomorndeckoro obmectBa — CTO Pocl'eo
09-002-98 «TBepaple MOJE3HBIE UCKOIMAEMBIE W TOPHBIE MOPOABI. |'€0J0r0-TEXHOIOIrMYECKOe
KapTUPOBAaHHUE», YTBEPKIACHHBIM U BBeACHHBIM B nenctBue [locranosinennem Ilpesnnnyma Hc-
MOJTHUTENHHOTO KoMuTeTa Beepoccuiickoro reonorndeckoro oodmecTtsa (0T 28 nexadps 1998 r.
Nel7/6).

MuHepanoro-TeXHOJIOrMYeCKUMH U MaJIbIMA TEXHOJIOTMYECKUMHU MPOOAMH JOJIKHBI OBITH
OXapaKTEepHU30BaHbl BCE MPUPOJHBIE PA3HOBUIHOCTH PYA, BBISABICHHbIE HA MecTOpoxaeHuu. [lo
pe3yapTaTaM UX UCHBITAHUN IMPOBOJIUTCS I€0JOr0-TEXHOJIOTMYECKash TUIIU3AIUs Py MECTOPOK-
J€HUS C BbIACIICHUEM ITPOMBILIUIEHHBIX (TE€XHOJIOTMYECKHUX) TUIIOB U COPTOB PYA, U3y4aeTCs Mpo-
CTPAaHCTBEHHAs M3MEHUYMBOCTH BEIIECTBEHHOTO COCTaBa, PU3NKO-MEXaHHUECKUX M TEXHOJIOTHYE-
CKHX CBOMCTB pyJIl B IIpejeiiaX BbIIEICHHBIX NMPOMBIIUIEHHBIX (TEXHOJOTMYECKUX) TUIIOB U CO-
CTaBJISIFOTCS T€0JIOTO-TEXHOJIOTMYECKUE KAPThI, IUIaHbl U Pa3pe3bl.

Ha naGopatopHbIX ¥ YKpyIHEHHO-1a00paTOPHBIX IPOOaxX JOJIKHBI ObITh H3yU€HbI TEXHOJIO-
TMYECKHE CBOMCTBA BCEX BBIJIEJICHHBIX MPOMBIIUIEHHBIX (TEXHOJIOTMUYECKHUX) TUIIOB Pyl B CTEIle-
HU, He0OXOIMMOH U1l BEIOOpA ONTUMAJILHOM TEXHOJIOTMYECKONW CXEMbI UX MepepaboTKH U orpe-
JIJIEHUs] OCHOBHBIX TEXHOJOTMYECKUX TOKa3zareseil o0oraiieHusi 1 KauecTBa Mojay4yaeMoi mpo-
aykiuu. [Ipyu 3ToM BaKHO OINpeAenTh ONTUMAIBHYIO CTETIEHb U3MEIbUYEHUS PyA, KoTopas o0ec-
NEYUT MAKCUMAJIbHOE BCKPBITUE LIEHHBIX MUHEPAJIOB IPU MUHUMAJIbHOM OLUIAMOBAHUU U cOPO-
C€ UX B XBOCTBHI.

[TonynpoMblIIIeHHbIE TEXHOJIOTHYECKUE MPOOBbI CIy>KaT AJsl MPOBEPKU TEXHOJIOTHMYECKHX
CXEM M YTOYHEHHS MToKa3aTeseld o0orameHus pya, NOTydYeHHBIX Ha JJa0OpaTOPHBIX Mpodax.

[TonynpoMBIIUIEHHBIE TEXHOJIOTMYECKUE HCHBITAHUS IMPOBOIATCS B COOTBETCTBUM C IMPO-
rpaMMoOH, pa3paboTaHHOW OpraHu3aliei, BHIMOIHSIOMEH TEXHOJIOTHYECKUE UCCIeI0BaHUS, CO-
BMECTHO C HEJPOIOJIH30BATEIEM U COIIACOBAHHOW C MPOEKTHOM opranuzauueit. OToéop mpod
MIPOU3BOJIUTCS MO CIIELMATIBHOMY ITPOEKTY.

YKpynHEeHHbIE J1a0OpaTOPHBIE U IMOJIYIMPOMBIIUIEHHbIE TEXHOJOTUYECKHUE TMPOOBI JOJKHBI
ObITh MPEICTABUTENbHBIMH, T. €. OTBEYATh MO0 XUMUYECKOMY U MHHEPAJIbHOMY COCTaBY, CTPYK-
TYpHO-TEKCTYPHBIM OCOOCHHOCTSIM, KOHTPACTHOCTH, (PU3NIECKUM H IPYTHM CBOWCTBAM CPEIHUM
rapaMerpaM pyJ JAHHOTO IMPOMBIIIJIEHHOTO (TEXHOJOIMYECKOT0) TUIIA C YYETOM BO3MOKHOTO
pa3yOoXuBaHus MpU J00bIYE U TMOBBIIICHUS COAEPKAHHS B PyJleé KOMIIOHEHTOB MOCIIE KPYITHO-
MOPIMOHHONW cOpTUpOBKH. [0 rpanynspHOMy cocTaBy HpoObI JOKHBI COOTBETCTBOBATH OTOM-
TOW TOPHOPYIAHON Macce MPUHATON CUCTEMBI OTPaOOTKH.

36. IIpu nccnenoBaHUM HMCXOAHOM PYAbl WIM HNPOMIIPOAYKTA PaJMOMETPUUYECKON cemnapa-
LIMA M OTCEBA, UCIOJIb3Yysd METOJbl U IIPUEMBI TEXHOJIOTUYECKOW MUHEPAIOTHH, U3yYarOTCs CTe-
IIEHb UX OKHMCIEHHOCTH, MUHEPAJIbHBI COCTAB, CTPYKTYpPHBbIE U TEKCTYPHbIE OCOOEHHOCTH, a
Takke (PU3MYecKre U XUMUYECKUE CBOMCTBA MUHEPAJIOB U MUHEPAIbHBIX KOMILUIEKCOB, CTENIEHb
KOHTPACTHOCTH 3THUX CBOMCTB, YCTAHABJIMBAETCS HAJUYHUE IMOIMYTHBIX KOMIIOHEHTOB M BPEIHBIX
npumeceil. OneHnBaeTcst ApoOUMOCTb, CTENIEHb PACKPBITUS MUHEPATBHBIX (Pa3, MPOMBIBAEMOCTb
PYZbl, IPOBOJSAT CUTOBBIA M IPaBUTALIMOHHBIN aHAJIN3bl Y3KUX KJIACCOB MBITOM PYJbl U ILJIAMOB
MIPOMBIBKHM, MarHUTHBIN aHaIM3 MEJKUX KJaccoB. BeiOupaercs TexHoliornyeckas cxema oOora-
LIEHUs, YCTAHABIMBAETCS YUCIIO CTAAUN U CTauaibHas KPyMHOCTh U3MenbueHus. Onpenenstor-
Csl CIIOCOOBI 00OTaNIEHUsI U JOBOJKH KOHIIEHTPATOB M MPOMIPOAYKTOB, COINEPKAIINX ITOMYTHBIC
KOMITIOHEHTBI.

37. TexHONOrMYECKHE CBOMCTBA PyJ HUOOMEBBIX, TAHTAJIOBBIX U PEAKO3EMEIBHBIX MECTO-
POXICHUHN 3aBHCAT OT MX MHUHEPAIBHOTO COCTaBa, TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEH, Co-
nepxkanust Nb,Os, Ta,Os u TR,03, KOMIIJIEKCHOCTH, CTETIEHH PaIuOAKTUBHOCTH.

Huobueble pybl TUPOXIOPOBOTO COCTaBa (Kak B KOPAaX BHIBETPUBAHUS, TAK U B KOPEHHBIX
KapOOHaTHUTaX) 00OTalAlOTCs 10 CXEMaM, 3aBUCSIINM B OCHOBHOM OT pa3MEPOB BKPAIUICHHOCTH
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nupoxyiopa. KpyrmHoBkparieHHbIe pyabl 000TamaTCs M0 TPABUTAIIMOHHBIM CXEMaM, CPEIHEB-
KparuleHHbIE TIOJIBEPTat0TCs MEPBUYHOMY OOOTAIEHUIO IO KOMOMHUPOBAHHBIM I'PaBUTAIMOHHO-
(bI0TaIMOHHBIM, 2 TOHKOBKPAIJICHHBIE — MO (DIIOTAIIMOHHBIM CXeMaM. B OTMEUeHHbIE CXeMBbI B
3aBUCUMOCTHU OT (PH3UKO-XMMHUYECKHX CBOWCTB TOJIE3HBIX MUHEPAJIOB, KaK MPABUJIO, BKIFOUYAIOT-
Csl MarHUTHBIE, JJIEKTPUYECKHE, XUMUYECKUE W Jpyrue Metoisl oborameHus. CoxaeprkaHue
Nb,O5.B mUpOXITOPOBBIX KOHLIEHTpAaTaX cOCTaBisgeT okoyo 60 %.

KoHeuHbIM POYKTOM, HEMOCPEACTBEHHO MOJYYaeMbIM U3 MUPOXJIOPOBOTO U KOJTYMOUTO-
BOT'O KOHIIEHTPATOB, siByisieTcst peppornoduii (FeNb), comepxarniuit okono 65 % Nb u ucnosib-
3yeMblid J1JIs1 JIETUPOBAHUs CTalnu. MeTo10oM altOMUHOTEPMUU BO3MOKHO MOJTYyYEHHUE aTFOMOHHUO-
OueBbIX IHTATYp (B AasbHEHIIEM niepepadaThiBaeMbIX Ha (peppoHNOOHil) N3 HEKOHAUIIMOHHBIX 1O
coziepkannio Nb,Os mMpoXJI0poBBIX KOHLIEHTPATOB.

JlJis TaHTaJIOBBIX Py MPOCTOrO COCTaBa MPUMEHSETCS MEXaHHMYeCcKoe oOoralieHue rpaBu-
TallMOHHBIM METOJIOM, a JUIsl KOMIUIEKCHBIX Y]l CJI0)KHOT'O MHHEpPaJbHOTO COCcTaBa MpH obora-
HICHUH (C YYETOM M3BJICUCHUS MOMYTHBIX KOMIIOHEHTOB) UCIOJB3YIOTCS CIIOKHBIE KOMOUHUPO-
BaHHBIE CXEMbl, COYETAIOIINE TPABUTALIMOHHBIE METO/IbI, (PIIOTAIMIO U PAa3IMYHbIE METO/IbI Cera-
pauuu (MarHUTHYO, 3JIEKTPOMAarHUTHYIO, IOJIUTPAaIUEHTHYIO, paIuoMeTpU4ecKyr0). C IOMOIIbIO
TPaBUTAIMOHHBIX METOJIOB TOJTYUYalOTCS TAHTAJIOBBIE KOHIIEHTPATHI, (DIIoTamust ke MPUMEHSIETCS
JUTSl U3BJICUEHUSI TTOMYTHBIX KOMIIOHEHTOB U3 XBOCTOB I'PAaBUTAIIMH, a TAKXKE, HAPSY C MOJIUTpa-
JMEHTHOU cenapanuei u 00KUroM, AJis JOBOJKH YEPHOBBIX TAHTAJIOBBIX KOHIIEHTPATOB.

JlomapuToBbie pynbl 00OramatOTCs I'PaBUTALIMOHHBIM METOJO0M. UepHOBbIE KOHIIEHTPATHI
JOBOJISITCSL IO TPEOOBAHWMI KOHAMWIIMA METOJaMU MarHMUTHOW W AJIEKTPUUYECKOW cemaparuu. To-
BAapHBIE KOHLIEHTPATHI coaepxkat 93-98 % nonapura, ero u3BjieuyeHUe U3 pyabl coctasiser 75-80
%. CocraB koHuentpata (%): Ta,0Os — 0,5-0,6, Nb,Os — 7-8, > TR,05; — 36-38, TiO, — 38-42,
Fe,0; < 2,5, Si0, - 2,9, ThO, - 0,6.

[lepepaboTka J10MAapUTOBOIO KOHIIEHTPATA MPOU3BOAUTCS XUMHUKO-METAITYPrHYECKUM CITO-
coOOM MO XJIOPHOM TEXHOJOTUHU C TOJYyYEHUEM CIEAYIOIUX MPOIYKTOB: MEHTOKCUIOB HUOOUS
(Nb,Os) u tantana (Ta,0s), miiaBa XJIOpUI0B PEIKO3EMETBHBIX METANIOB, TETPAXJIOPUIA TUTAHA.
[1naB XJIOPUAOB PEAKO3EMENbHBIX METAJIOB HAIPABISAETCS HAa THAPOMETAIUIYPTHUECKYIO Tepe-
paboTKYy C 1eJIbI0 TIOYYEeHUS UHIMBUIYAIbHBIX OKCHJIOB, YUCTHIX METAJUIOB YEPHOBOM T'PYIIIBI U
IPYroil NpOayKLIHH.

PenxoszemenbHbie pyapl 000TANIAIOTCS TPABUTAIMOHHBIMU WM (PIIOTAIMOHHBIMU (Yalie
KOMOMHUPOBAHHBIMH) METOJaMHU C NMPUMEHEHHEM TaKXe pPaJuOMETPUUYECKUX CIOCO00B, OCHO-
BAHHBIX HA €CTECTBEHHOW paguOaKkTUBHOCTH pyA. IlomydyeHHBIE KOHIIEHTPAThl C COAECP)KAHHEM
30-70 % cyMMBbl OKCHUAOB PEAKO3EMENIbHBIX SJEMEHTOB  IOJBEPralOTCs  XHUMHKO-
METAJUTYpPTUYEeCKON TepepadoTke (METOAOM Cyib(paTH3alMU WIH XJIOPUPOBAHUS) C TOCIEIYIO-
el FOHOOOMEHHON XpomaTorpadueil UM KCTpaKIreil, UMeIoIel IeNblo pa3/ieJeHue KOMIIO-
HEHTOB U IOJIyYEHUE YUCTHIX OKCHUJIOB MJIM COCIMHEHUHN PEIKO3EMEIIbHBIX 3JIEMEHTOB, KOTOPBIE
3aT€M BOCCTAHABJIMBAIOTCA METAJUIOTEPMUUYECKH WM AJIEKTPOJUTHUECKH 10 PEIKO3EMENIbHBIX
METaJUIOB WIM JIMTATYPHBIX CIUIABOB, IPUTOJHBIX U1 MOCJIEAYIOIIEr0 UCIOJIb30BAHUS B METal-
JyprUmn.

38. B pe3ynbTare uccieqoBaHui TEXHOJIOTUYECKHE CBOWCTBA PYA TOJDKHBI OBITH M3YUEHBI C
JETAIbHOCTHIO, 00€CIIeUYnBaIOIIEH MOYYeHHEe UCXOAHBIX JAHHBIX, IOCTATOYHBIX JJISI IIPOSKTUPO-
BaHUS TEXHOJOTUYECKON CXeMbl UX 00OTralleHus U nepepadoTKH ¢ KOMIUIEKCHBIM U3BIIEYEHUEM
COJIEpXAIIUXCS B HUX KOMIIOHEHTOB, UMEIOIIUX MPOMBIIUICHHOE 3HAaUEHHE.

[IpompbinineHHbIe (TEXHOJIOTHYECKHUE) TUIIBI U COPTa Py JOJDKHBI OBbITh OXapaKTepU30BaAHbI
[0 COOTBETCTBYIOLUM MPEIYCMOTPEHHBIM KOHIULUSIMHU IOKa3aTelsIM, ONpPENESIEHbl OCHOBHBIE
TEXHOJIOTUYECKUE MapaMeTpbl 000TaIlEHUsI U XUMUYECKOM nepepaboTKU. (1Sl IPOILECCOB I'PaBU-
Taliy, MarHUTHOW cemapanuu U (QIIOTAI[MN — BBIXOJ KOHIICHTpPATa, €ro Ka4eCTBO: COJIEPIKaHUE
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PEIKHX METAJJIOB, APYTUX MOJE3HBIX KOMIOHEHTOB M BPEAHBIX MPUMECEii), METO epepadoTKH
KOHIIEHTPATa, U3BJICYEHUE PEIKHUX METAJJIOB M JPYIMX IOJIE3HBIX KOMIIOHEHTOB B OTIEIBHBIX
OTepanusiax U CKBO3HOE MX M3BIICUYCHUE, PACXOJ] PEareHTOB, 00bEM U XapaKTepPUCTUKA (TpaHyIsip-
HBI COCTaB, OCTATOYHAs KOHILIEHTpALlMsl PEareHTOB) IPOAYKTOB, HANPABISEMBIX B XBOCTOXpa-
HWINLIE, HEOOXOAUMOCTb U CLIOCOOBI 00E€3BPEKUBAHUS IIPOMCTOKOB.

JIOCTOBEPHOCTh JAHHBIX, IOJYYEHHBIX B PE3yJbTAaTe IOJYIPOMBIIUICHHBIX HCIBITAaHUM,
OLIEHUBAIOT Ha OCHOBE TEXHOJIOTMYECKOTO M TOBapHOTO Oamanca. Pa3sHuma B Macce meramia me-
Ky 3TUMU OajaHcaMM He JoJbKHa npesblmath 10 %, U oHa JAOKHA OBITH pacHpenesieHa mpo-
MOPLMOHAIBHO Macce MeTajula B KOHLEHTpaTax M XBocTax. Ilokazarenn nepepabOTKH cpaBHU-
BAIOT C MOKa3aTeNsIMH, MOJTYYaeMbIMH Ha COBPEMEHHBIX 00OTaTHTENbHBIX (adpukax u ['M3 mo
nepepaboTKe peAKOMETAITBHBIX PY/I.

KauecTBO KOHIIEHTPATOB JOJKHO B KaXKIOM KOHKPETHOM CIIy4yae perlaMeHTHPOBATHCS J10-
TOBOPOM MEXAY NOCTABIIMKOM (PYJHUKOM) M METAJUIYPTUYECKUM MPEIIPUATHEM MU JTOHKHO
COOTBETCTBOBATh CYIIECTBYIOIIMM CTaHAAPTAM M TEXHUYECKUM yCIOBHSM. [l CBEZCHHS B TaOJI.
6 B KaueCcTBE OPUEHTUPOBOYHBIX IPHUBEIEHBI TEXHUYECKHE TPEOOBaHMS K KOHIIEHTpAaTaM, KOTO-
pele ucnoas3oBanuck B crpaHax CHI'. I'ocynapcTBeHHBIE M OTpaciieBble CTAHIAPTHI, a TAKKE
TEXHUYECKHE YCIOBHSI Ha pEAKO3EMEIbHbIE KOHLIEHTPAThl OTCYTCTBYIOT.

Tabauma 6
OcHOBHEIE Tpe6OBaHI/I}I K KOHIOCHTpAaTaMm
Konuentpats Copaepxxanue %
U COZepKallIKecs B HUX KOMIIOHEHTBI I copr II copt III copt IV copt

Jlonapurossie (TY 48-4-300-74)

— JIOTIapUT, HE MCHEe 90 90 90 65

— cymma Nb,Os u Ta,0s, He MeHee 8,0 8,0 8,0 8,0

— dochop, He Ooee 0,016 0,1 0,3 0,5

— KpeMHe3eM, He Ooiee 2,5 2,5 6,0 8,0
ITupoxmopossie (OCT 48-37-72)

— cymma Nb,Os u Ta,0s, He MmeHee 38,0 - - -

— BJIara, He Ooiiee 1,0 — - —

—nipumecH Ha 1 % cymmbl Nb,Os u

Ta,0s, e 6omee:

Si0, 0,32 - - -
TiO, 0,32 - - -
P 0,0025 - - -
S 0,003 — — —
TanTanoseie (TY 48-233-72) Mapka TAK-
1

— TaHTajla, HE MEHee 40 26 17 5

— KpeMHe3ema, He Oolee He 7 7 10

HOPMUPYETCS

39. JIns monyTHBIX KOMIIOHEHTOB B COOTBETCTBUHU C «PEKOMEHIAMsAMU MO0 KOMIUIEKCHOMY
U3YYEHUIO MECTOPOXKACHUN U IOJCYETY 3allacOB IIOIMYTHBIX IOJIE3HBIX MCKOIAEMBIX U KOMIIO-
HEHTOB», yTBepkJIeHHbIMU MIIP Poccun B ycTaHOBIEHHOM MOpSAJKE, HEOOXOAUMO BBISICHUTH
(dbopMBI HAXOXKJIEHUS U OalaHC MX pacHpeesieHus] B MPOIyKTax OoO0OoTralieHust U mepenena pya u
KOHIIEHTPATOB, a TaKXK€ YCTAaHOBUTb YCJIOBHS, BO3MOXHOCTb M 3KOHOMHYECKYIO Liejecoolpas-
HOCTb UX U3BJICYCHUS.

JlomkHa OBITh M3ydeHa BO3MOXKHOCTH HCIOJB30BAaHUS OOOPOTHBIX BOA M OTXOMOB, IOJY-
YaeMBbIX 110 PEKOMEHIYEeMOW TEXHOJIOTHUECKON cxeme: mepepaboTKH IIIaMOB JIJIsl MUKPOyIoOpe-
HUU; TaHbl PEKOMEHJALUU [10 OYUCTKE IIPOMCTOKOB.
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V. U3yuyeHune ruiporeoioru4ecKux, MHKeHepHO-re010rn4ecKnx, 3K0JI0ru-
YeCKHUX U APYrUX NPUPOAHBIX YCJIOBHH MeCTOPOKACHUS

40. I'uaporeoqOTHYECKUMH UCCIISIOBAHUSMH JIOJDKHBI OBITh M3y4€HBI OCHOBHBIC BOJOHOC-
HbIE€ TOPU3O0HTHI, KOTOPbIE€ MOTYT y4acTBOBaTh B OOBOJHEHUM MECTOPOXKIACHUS, BBISABICHBI HaW-
00s1ee 0OBOJTHEHHBIE YYaCTKH U 30HBI U PELIEHBI BOMPOCHI UCIIOJIB30BAHUS WM cOpoca pyIHUY-
HBIX BOJI.

[To xakxqOMy BOJOHOCHOMY TFOPHU30HTY CJIEAYET YCTAHOBHUTH €r0 MOIIHOCTB, JIUTOJIOTHUYE-
CKHI COCTaB, TUIIbI KOJUIEKTOPOB, YCIOBHS MUTAHUS, B3aUMOCBS3b C APYTMMHU BOJIOHOCHBIMU T'O-
PU30HTaMH M MTOBEPXHOCTHBIMHU BOJIAMH, IOJIOKEHUE YPOBHEHN MOA3EMHBIX BOJ U ApYrue Inapa-
METpPBI; OMPEIETUTh BO3MOKHBIE BOJAOINPUTOKH B SKCIUIyaTallMOHHBIE TOPHBIE BHIPAOOTKH, MPO-
XOJIKa KOTOPBIX MPEAYCMOTPEHA B TEXHUKO-IKOHOMHUYECKOM oOocHoBaHuM (TD0) KoHauIUi, U
pa3paboTaTh peKOMEH/IallUH 10 3aIIUTe UX OT MOoI3eMHbIX BoJ. HeoOxommumo Taxxke:

M3YYUTh XMMHUYECKHI COCTaB M OaKTEPHOJOTMYECKOE COCTOSHUE BOJI, YYaCTBYIOLIUX B
O0OBOJTHEHUH MECTOPOXKICHUS, UX arpECCUBHOCTH MO OTHOIIEHUIO K OETOHY, MeTaiaM, OJIuMe-
pam, coJiep’kaHue B HHUX IOJIE3HBIX UM BPEAHBIX MpuUMecel (1o pa3pabaThiBa€MbIM MECTOPOXKIE-
HUSM — [IPUBECTH XMMHUYECKUI COCTaB PYJIHUYHBIX BOJ U IPOMCTOKOB);

OLICHUTh BO3MOXXHOCTb UCIIOJIb30BaHUS IPEHAXKHBIX BOJI JJIsI BOJIOCHAOKEHUS UJIU U3BJIE-
YEHUsl U3 HUX LIEHHBIX KOMIIOHEHTOB, a TaAKX€ BO3MOXKHOE BIIMSHHUE UX JIpEHAXKa Ha JEHCTBYIO-
1€ B paloHe MECTOPOXKICHUS MO3€MHbIE BO103a00PHI;

JaTh PEKOMEHJAIMH TI0 IPOBEJICHUIO B MOCIEIYIOUIEM HEOOXOAUMBIX CHEIUATbHBIX U3bl-
CKaTeNbCKUX paboT, OIICHUTD BIMSHUE COpOCca PYIHUYHBIX BOJ Ha OKPYKAIOIIYIO CPELY;

OLICHUTHb BO3MOJKHBIE MCTOYHUKH XO3SMCTBEHHO-MUTHEBOTO M TEXHUYECKOTO BOJOCHAO-
KEHUSI, 00eCcTeunBaoIIe NOTPEOHOCTh OYIYIIUX MPEANPUIATHA IO 100bIYe U nepepaboTke MU-
HEPAJIbHOTO CBIPBS.

YTunuzanus IpeHakHbIX BOJ MpEANoaraeT MoJCYeT IKCILTyaTallMOHHBIX 3alacoB, KOTO-
PBIil IPOU3BOAUTCS, PYKOBOJCTBYSACH COOTBETCTBYIOLIMMU METOJUYECKUMU JOKYMEHTAMU.

[To pe3ynbTaTam ruApOreOIOrHYeCKUX UCCIEAOBAHUN JOJKHBI OBITh JaHbl PEKOMEHIALUU
K MPOEKTUPOBAHUIO PYAHHKA: MO CIIOCO0AM OCYIICHHS T'€OJOTMYECKOTO MacCHBa; IO BOJOOTBO-
Iy; IO YTUJIM3alUU JPEHAXXHBIX BOJ; MO MCTOYHHUKAM BOJOCHAOKEHUS; 10 MPUPOIOOXPAHHBIM
Mepam.

41. IIpoBeaeHnE MHKEHEPHO-TEOJIOTHYECKUX UCCIEAOBAaHUN HAa MECTOPOXKACHUSX MPHU pa3-
BeJIKe HE0OX0MUMO JJisi MH(POPMAIIMOHHOTO 00eCTIeUeHUs MPOeKTa pa3paboTKu (pacuera OCHOB-
HBIX MapaMeTpPOB Kaphepa, IMOA3EMHBIX BBHIPAOOTOK M IEIMKOB, THUIIOBBIX MACIOPTOB Oypo-
B3PBIBHBIX PabOT U KPETJIEHHUs) ¥ MOBBIIIEHHs 0€30MaCHOCTH BEI€HUsI TOPHBIX PaboT.

HHXeHEepHO-TE€0IOTUIECKHE UCCIIEOBAHNS HA MECTOPOXKICHUH HEOOXOIMMO MPOBOANUTH B
COOTBETCTBUU C «METONYECKUM PYKOBOACTBOM I10 U3YYECHHIO MH)KEHEPHO-T€OJOTHUYECKUX YC-
JIOBUH PYIHBIX MECTOPOXKICHHUI MPU pa3BeKe», PACCMOTPEHHBIM U 0JI00peHHBIM JlenaprameH-
TOM T'€0JIOTUH U MCIOJb30BaHUA Hellp MuHHCTEPCTBA NPUPOJHBIX pecypcoB Poccuiickon dene-
pammu (mporokon Ne7 ot 4 centsiops 2000 1.) 1 METOANYECKUMH peKOMeHJausMu: «HxeHep-
HO-T€0JIOTUYECKHUE, TUIPOTEOJOTUUECKUE U T€0IKOJIOTMYECKHE HCCIIEAOBaHUS NPU Pa3BEIKE U
AKCIUTyaTallui PYAHBIX MECTOPOXKIEHUN», pACCMOTPEHHBIMU U OJJOOPEHHBIMU YTIPaBJIEHUEM pe-
CYypCOB NOJI3€MHBIX BOJ], T€0’KOJIOTMM M MOHMTOPHHIA I€0JIOTMYECKON cpenbl MuHucTepcTBa
npupoAHbIX pecypcoB Poccuiickoit @eneparuu (nmpotokoi Ne5 ot 12 anpesns 2002 r.)

NHXeHepHO-Te0IOTMYECKUMH  UCCIIEAOBAHUAMHU  JTOJDKHBI  OBITH  M3Yy4YeHbI:  (DU3MKO-
MEXaHUYECKHE CBOMCTBA pyll, PyIOBMELIAIOIIUX MOPOJI M NEPEKPHIBAIOIIMX OTJIOKEHUH, onpe-
JEJSIONINE XapaKTEPUCTUKY MX MPOYHOCTU B €CTECTBEHHOM M BOJIOHACBHIIIEHHOM COCTOSIHUSIX;
WHXEHEPHO-TE€0JIOTMUECKHEe OCOOEHHOCTH MAacCHBa MOPOJA MECTOPOXKACHUS U MX aHU30TPOIUS,
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COCTaB MOPOJ, UX TPEUIMHOBATOCTh, TEKTOHUYECKAss HAPYIICHHOCTh, TEKCTypHBIE OCOOCHHOCTH,
3aKapCTOBAHHOCTb, Pa3pyLIEHHOCTb B 30HE BBIBETPUBAHUSA; OXapaKTEPHU30BaHbl COBPEMEHHBIE
re0JOrMYECKUE IPOLECCHI, KOTOPhIE MOT'YT OCJIOKHUTH pa3pad0TKy MECTOPOXKIEHUS.

B paiioHax ¢ pa3BUTHEM MHOTOJIETHEMEP3JBIX MOPOJ CIEAYET YCTAHOBUTH UX TEMIEpATyp-
HBI PEXKUM, MOJIOKEHNE BEPXHEH M HIKHEH I'paHMIl MEP3JIOTHOM TOJIU, KOHTYpPBl U TNTyOUHBI
pacnpoCTpaHEHUs TAJIUKOB, XapaKTep U3MEHEHUs (PU3MUECKUX CBOMCTB MOPOJ] NIPU OTTAauBaHUM,
ryOuHY CJ0Sl CE30HHOTO OTTAaUBaHMS U IPOMEP3aHHSL.

B pesynbraTe MHXXEHEPHO-TE€OJIOTHYECKUX HUCCIIEeI0BAaHUM JOJKHBI ObITh MOJTYYEHbI MaTe-
pHaibl IO MPOrHO3HOM OLIEHKE YCTOHYMBOCTH IOPOJ B KPOBJIE MOA3EMHBIX FOPHBIX BBIPAOOTOK,
OopTax Kapbepa u IS pacyeTa OCHOBHBIX ITapaMETPOB Kaphepa.

IIpy HamMuuy B pallOHE MECTOPOKICHUS JEHUCTBYIOIIMX IIAXT WM KapbEPOB, PACIIOJIOKEH-
HBIX B @HAJOTMYHBIX TUAPOTE€OJIOTMYECKUX U MHKCHEPHO-T€0JIOTHYECKUX YCIOBUAX, VISl Xapak-
TEPUCTUKU pa3BeAbIBAEMOM IJIOLIAIN CIEeyeT UCII0JIb30BaTh JAHHbIE O CTENIEHH OOBOJHEHHOCTH
Y MH)XEHEPHO-T€0JIOTHUECKUX YCIOBUAX 3TUX IIAXT U KapbepOB.

42. Pa3paboTka MECTOPOXKACHUH pPEIKOMETAJUIBHOTO ChIPbS IPOU3BOAUTCA OTKPBITHIM,
NOJI3€MHBIM M KOMOMHMPOBAHHBIM criocoOaMu. [lepcrieKTHBHBIM HampaBieHHEM B OTpabOTKe
PEAKOMETAIUIBHBIX MECTOPOXKICHUN B KOPAX BHIBETPUBAHUS ABJISETCS T'€OTEXHOIOIMYECKHUI CIIO-
co0 moObrum: ckBakuHHas ruapasiandeckas goosrda (CI). IIpumensiembie criocoOs! pa3paboT-
KM 3aBUCAT OT TOPHO-TE€OJIOTMYECKUX YCJIOBHMM 3aJ€TaHusl PyIHBIX Te€J, PUHATHIX TOPHOTEXHU-
YeCKHX IoKa3aTeseil, cxeM J00bIuM py ikl 1 000CHOBBIBatOTCA B TOO pa3Be10UYHbIX KOHAULIUH.

['eoTexHONMOTHYECKHE CIIOCOOBI JTOOBIYM TO3BONSIOT 3(PQPEKTUBHO OTpadaTHIBATH CaMbIe
MEJIKME MECTOPOKICHUS, XapaKTEPU3YIOIIUECS CIOXKHBIMA FOPHO-TE€OJOTUYECKUMHU U TUAPOTeO-
JIOTMYECKHUMU YCIOBUSIMH, 10pabaThIBAaTh 3arachl 32 KOHTYPOM KapbepoB M IIAXTHBIX MOJIEH, MO
BOZI0OEMAaMH, B OOJIOTUCTBIX MECTHOCTSIX.

OcHOBHasi 1IeNTb TE03KOJOTHUECKUX HCCIECIOBAHUNA 3aKII0YaeTcs B HMH(POPMAIMOHHOM
o0ecrneyeHnH MPOeKTa OCBOEHHUSI MECTOPOKICHHSI B YACTU IPUPOJOOXPAHHBIX MEP.

OcHOBHas KOJIOrHYeCcKasi ONAacHOCTb IPU pa3BelKe, J00bIYe U nepepaboTke pys CBsA3aHa C
UX TMOBBIIIEHHONW PaJMOAaKTUBHOCTBIO, O00YCJIOBIIEHHON NPHUMECSAMH ypaHa M TOPHS, U YacCTbIM
IPUCYTCTBUEM JPYTUX TOKCUYHBIX 3JEMEHTOB (Oepwuivs, JUTHSA, LE3Us, MbILIbsIKA, BUCMYTa,
¢dTOpa, OpraHNYeCKUX COEAUHEHUN), 4YTO TpeOyeT AJOCTATOYHO KECTKOTrO KOHTPOJIA 32 OTBaJIaMHU
Y XBOCTOXPAHUJIMILAMH.

DKOJIOTHYECKUMH UCCIIEA0BAHUSAMU JOJDKHBI OBITh: YCTaHOBIIEHBI (DOHOBBIE TTAPAMETPHI CO-
CTOSIHMSI OKPYXKaroLIeil cpenbl (YpOBEHb paaualiy, Ka4eCTBO IIOBEPXHOCTHBIX U MOA3EMHBIX BOJ
U BO3/yXd, XapaKTEPUCTUKA MIOYBEHHOI'O NOKPOBA, PACTUTEIBLHOIO U >KMBOTHOTO MHMpa W T.1.);
OTIpeNIeIeHbI MPEANOIaraeMble BHIbI XUMUYECKOTO B (PU3NIECKOTO BO3JICHCTBUSI HAMEYAEMOTO K
CTPOMTENBCTBY O0BEKTAa Ha OKPYXKAIOLIYI0 MPUPOIHYIO Cpedy (3amblUIeHHE NMPUIEraoIuX Tep-
PUTOpUH, 3arpsi3HEHHE TOBEPXHOCTHBIX U MOA3EMHBIX BOJ, II0YB PYJAHUYHBIMH BOJAMHU U IIPOM-
CTOKaMH, BO3JlyXa BeIOpocamu B aTMoc(epy, MOBBIIMIEHHAS PaJAUOAKTHBHOCTh M T.H.), 00BEMBI
U3BATHS JUISl HYXKJI IPOU3BOJACTBA IPUPOJHBIX PECYPCOB (JIECHBIX MACCHBOB, BOJbl HAa TEXHHYE-
CKHE€ HYXIbI, 3€Melb JUISl pa3MELEHUSI OCHOBHBIX M BCIIOMOIAaTEIbHBIX IPOU3BOJCTB, OTBAJIOB
BCKPBIIIHBIX ¥ BMEIIAIOIUX FOPHBIX NOPOJ, HEKOHIAUIMOHHBIX Py U T.[.); OLCHEHBI XapaKTep,
WHTEHCHUBHOCTD, CTETIEHb W OMACHOCTh BO3ACHCTBHUSA, MPOJOJDKUTEIBHOCTh U JAWHAMUKA (YHK-
LMOHUPOBAHUS MCTOYHUKOB 3arps3HEHMsI U TPAHMIIBI 30H UX BIUSHHUA, JaHbl PEKOMEHAALNH 10
IIPOBEJICHUIO NIPUPOJOOXPAHHBIX MEPOIIPUSATHI.

JUis peleHusi BOIPOCOB, CBSI3AHHBIX C PEKYJIbTHUBALUEH 3€MEINb, CIEAYET OIpPEAeNIUTh
MOIIHOCTh ITOYBEHHOI'O MOKPOBA U MPOU3BECTU arpOXUMHMUYECKHE MCCIEIOBAHMS PHIXJIBIX OTJIO-
’KEHUH, @ TAaKXkKe BBISICHUThH CTENEHb TOKCUYHOCTH MOPOJ BCKPBIIIM U BO3MOXHOCTh 00pa30BaHUs
Ha HUX PaCTUTEJIBHOTO IIOKPOBA.
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43. T'maporeonoruyeckue, HWHKEHEPHO-TEOJIOTHYECKUE, TIE€OKPUOJIOTHYECKUE, TOPHO-
re0JIOTHYECKUE U APYrue MPUPOJIHBIE YCIOBHS JOJKHBI OBITh M3YyU€HBI C JETaJbHOCTHIO, 00ec-
MEYUBAIONIEH MOJYyYeHUE MCXOAHBIX JAHHBIX, HEOOXOAMMBIX JJISI COCTaBJICHUS MPOEKTa pa3pa-
60Tk MecTopoxaeHus. [Ipr 0c000 CIOKHBIX THAPOTEOTOTHICCKUX, HHKEHEPHO-TEOIOTHIECKUX
U JIPpYyTUX MPUPOIHBIX YCIOBHSIX Pa3pabOTKH, TPeOYIOIIMX MOCTAHOBKU CHEIHAIbHBIX padoT,
00BEMBI, CPOKU U TIOPSOK MPOBENCHUS MCCIEIOBAaHUIN COTJIACOBBIBAIOTCS C HEIPOIOIb30BaTE-
JISIMU U IPOEKTHBIMU OPTaHU3aALUSIMHU.

44. Tlo pailoHaM HOBBIX MECTOPOXKJIEHUN HEOOXOIUMO yKa3aTh IUIOMIATU C OTCYTCTBUEM
3aJiexeil TOJIE3HBIX MCKOMAEMbIX JJIsl pa3MelieHUs 00bEKTOB MPOU3BOACTBEHHOI'O M SKUITUIIHO-
IPaXKJIAHCKOTO Ha3HAYEHUS, XBOCTOXPAHWIHII U OTBAJIOB MyCTHIX mopo. [IpuBoasTCs naHHbIEe O
HaJUYUU MECTHBIX CTPOUTEIBHBIX MAaTEPUATIOB U BO3MOXKHOCTU MCIOJIb30BAaHUS B KAYECTBE UX
BCKPBILIHBIX MIOPOJ U3y4a€MOI0 MECTOPOKIECHUS.

45. [Ins MecTOpOXIAEHUM, T/1€ YCTaHOBJIEHA MPUPOIHAS Ta30HOCHOCTh OTJIOKEHUI (METaH,
CEPOBOIOPOT U JIP.), TOJKHBI OBITh U3YYECHBI 3aKOHOMEPHOCTH U3MEHEHUS COACPKAHUS U COCTa-
Ba ra30B MO IJIOLAAN U C TTYOHUHOM.

46. Crnenyer oOIpeAeNuTh BIUAIOIIME HA 370pOBbE YesoBeka (haKToOpbl (MHEBMOKOHHO-
300MaCHOCTD, TOBBIIICHHAS! PAJMOAKTUBHOCTD, FTEOTEPMHUUECKUE YCIOBUS U JP.).

47. Jlpyrue mosie3Hbie UCKOMaeMbIe, 00pa3yroIIFe BO BMEIIAIOIINX U TIEPEKPHIBAIOIINX T10-
pOJIax CaMOCTOSITENIbHbBIE 3aJI€XKH, TOJKHBI ObITh U3yY€HbI B CTETIEHH, ITO3BOJISIONIEH ONpeaeNuTh
UX TPOMBIIIJIEHHYIO [IEHHOCTh U 00JaCTh BO3MOXKHOTO MCIOJIb30BAHUS B COOTBETCTBUU C «Pe-
KOMEH/IALUSMU 0 KOMIUIEKCHOMY M3YYEHHIO MECTOPOXKJIEHUN M MOJICYETY 3alacoB MOMYTHBIX
MOJIE3HBIX MCKOIMAEMBIX M KOMIIOHEHTOB», yTBepkaeHHbIMU MIIP Poccun B ycTaHOBIEHHOM
MOPSJKE.

VI. Illoacuer 3anacos

48. Ilogcuer n KBaMH(HUKAIMS 10 CTETIEHNW Pa3BEAaHHOCTU 3allacoOB MECTOPOXKICHUH HHO-
Ous, TaHTaJa U PEJKO3EMENIbHBIX METAJNIOB MPOU3BOAMTCA B COOTBETCTBUM C TPEOOBAHUSAMHU
«Knaccuduxanum 3anacoB MECTOPOKICHUM U IMPOTHO3HBIX PECYpPCOB TBEPJBbIX MOJIE3HBIX MCKO-
ITa€MBIX>», YTBEPKACHHOU IpUKa3zoM MuHucTpa npupoaHsix pecypcoB Pocculickoin dPenepanuun
ot 7 mapta 1997r. Ne 40.

49. 3anackl NOJICYUTHIBAIOTCS MO MOJACYETHBIM OJI0KaM, 3amachl pyJbl B KOTOPBIX HE J1OJIXK-
HBI TIPEBBIIIATH, KaK MPAaBUJIO, TOJOBYIO MPOU3BOIUTENFHOCTD OYAyIIEro TOPHOTO MPEAIPUSATHS.
VY4acTKu pyAHBIX T€J, BBIIEISEMBIE B I10CUETHBIE OJIOKH, TOJIKHBI XapaKTEPHU30BaThCS:

OJINHAKOBOM CTENEHBIO Pa3BEJaHHOCTH U U3YYEHHOCTH NApaMeTPOB, ONPEACISAIOIHNX KO-
JIMYECTBO 3aI1acOB U KaYE€CTBO PYL;

OTHOPOJHOCTBIO T€0JIOTUYECKOTO0 CTPOEHUS, IPUMEPHO OJUHAKOBOU CTEIEHBIO N3MEHYU-
BOCTH MOUIIHOCTH, BHYTPEHHETO CTPOEHUS PYAHBIX T€J, BEIECTBEHHOI'O COCTaBa, OCHOBHBIX II0-
Kas3aTeJlel KaueCTBa U TEXHOJIOTMYECKUX CBOMCTB PYIbI;

BBIJICP)KAHHOCTBIO YCIIOBHM 3aJIETAHUsI PYIHBIX TEJl, ONPEAEICHHON NPUYPOYECHHOCTHIO
O70Ka K €AMHOMY CTPYKTYPHOMY 3JIEMEHTY (TEKTOHUYECKOMY OJIOKY, OTPAaHHYEHHOMY pPa3phIB-
HBIMM HApYILIECHUSMH, KPbULY, 3aMKOBOM YaCTH CKIIAIKN);

OOIIHOCTBIO TOPHOTEXHUUYECKUX YCIOBUM pa3pabOTKH.

Ilo nageHnto pyaHBIX TEN MOACUYETHBIE OJOKU CIEAYEeT Pa3AeiaTh TOPU30HTAMU FOPHBIX pa-
OOT MM CKBa)XMH C Y4E€TOM HaMeyaeMOH MOCJe10BaTeIbHOCTH OTPa0OTKH 3a11acoB.

IIpy HEBO3MOXKHOCTH I€OMETPU3ALMY U OKOHTYPUBAHUS PYIHBIX TEJ WU IPOMBIIUIEHHBIX
(TeXHOJIOTHYECKUX) THIIOB U COPTOB Py KOJMYECTBO U Ka4ecTBO OATaHCOBBIX U 3a0aJaHCOBBIX
pya (M MX TPOMBIIUIEHHBIX THIIOB) B ITOICYETHOM OJIOKE OMPEAEIAETCS CTATUCTHYECKH.
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50. Ilpu noacyere 3amacoB AOHKHBI YUUTBHIBATHCS CIEAYIOIINUE AOMOJIHUTEIbHBIE YCIOBUS,
OTpaKaroUie CeupuKy MECTOPOKICHHMN.

3anachl KaTeropuu A IpH pa3BelKe MOJACYMTHIBAIOTCS TOJIBKO HA MECTOPOXKAECHUAX 1-U
IPYNIbl HA YYacTKax AETAM3alMU B OJIOKaX, OKOHTYPEHHBIX CKBa)KMHAMM M TOPHBIMU BBIPAOOT-
kamu. Ha pa3paOaTbeiBaeMbIX MECTOPOXKAECHUAX 3alachl KATErOpUu A MOACUUTHIBAIOTCA IO JIaH-
HBIM 3KCIUTyaTallMOHHOM pa3BeIKM U T'OPHO-TOATOTOBUTENBHBIX BhIpaO0OTOK. K HUM OTHOCSTCS
3aracel MOJATOTOBIEHHBIX MIIM T'OTOBBIX K BBIEMKE OJIOKOB, OTBEYAIOIIUE 10 CTEIIEHH M3yYCHHO-
¢ty TpeboBaHuAM Knaccudukaiuu 3amacoB K 3T0i KaTeropum.

3anacsl KaTeropuy B npu pa3Benke MOACUUTHIBAIOTCSA TOIBKO HA MECTOPOXKACHUAX 1-U 1
2-ii rpynn. K HUM oTHOCATCA 3amachl, BbIIEJIEHHBIE HAa ydyacTKaxX JeTalIM3alMd WINA B Mpejesiax
APYTrUX YacTeldl PYAHBIX Tell, CTENEHb Pa3BEJaHHOCTH KOTOPBIX COOTBETCTBYET TPEOOBAHHIM
Knaccuduxanuu k 310l KaTeropuu.

KonTtyp 3anacoB kateropun B nomkeH ObITh MpOBENEH MO pa3BeAOYHBIM BhIpabOTKam 0e3
AKCTPANOJSALUU, & OCHOBHBIE I€OJIOTUYECKUE XAPAKTEPUCTUKU PYIHBIX TE€JI U KaueCTBO PYIbl B
Ipeaesax 3TOro KOHTypa OIpPEesIeHbl 0 JAOCTATOYHOMY OOBEMY IPEICTaBUTENIbHBIX JaHHBIX.
IIpn HEBO3MOXXHOCTU I€OMETPU3ALMHM KOJIWYECTBO M KAYECTBO IPOMBIIUICHHBIX THUIIOB pyXI B
OJIOKE OTIPEIeNISIETCS CTATUCTUIECKH.

Ha mecTtopoxaeHusx, rae o0beM pyasl ONPEnesseTcsi ¢ MCIONIb30BaHneM Kod(pduIueHTa
PYJOHOCHOCTH, K KaTeropuu B Moryt ObITh OTHECEHbI OJI0KH, B Mpezesax KOTOpbIX Koddduiu-
€HT PYAOHOCHOCTH BBILIE, YEM CPEIHHUI IO MECTOPOXKICHUIO, YCTAHOBIEHBI U3MEHYUBOCTD PY-
JIOHACBIIIEHHOCTH B IUIaHE M Ha TJIyOMHY, 3aKOHOMEPHOCTU MPOCTPAHCTBEHHOI'O IOJIOKEHUS,
TUINYHBIE (OPMBI U XapaKTEpPHbIE pa3Mepbl y4aCTKOB KOHJUIIMOHHBIX PYJ B CTENEHH, [103BO-
JAIOLIEN 1aTh OLICHKY BO3MOKHOCTH MX CEJIEKTUBHOMN BBIEMKH.

Ha pa3paOaTeiBaeMbIX MECTOPOKIAEHUSAX 3alachl KaTeropuu B moacuuTeIBaroTCs MO JaH-
HBIM JIONIOJIHUTEIBbHON Pa3BEAKH, IKCITyaTallHOHHOW pa3BEIKH U TOPHO-IIOATOTOBUTEIBHBIX BbI-
paboTOK B COOTBETCTBUHM ¢ TpeboBaHusiMU Kitaccudukannu K J7aHHOM KaTeropuu.

K kareropumn C; oTHOCATCS 3amachl Ha y4acTKaX MECTOPOXKACHMM, B Mpeaesax KOTOPBIX
BbIJIEp)KaHa MPUHATAS ISl TOM KaTETOPHH CETh Pa3BEJOYHBIX BBIPAOOTOK, a JOCTOBEPHOCTD I10-
JYy4eHHO! Npu 3TOM MHGOpMAIMM MOATBEPXKIEHA Pe3yibTaTaMH, MOITYYEHHbIMM Ha ydacTKax
AeTaau3aly, UM JAaHHBIMH 3KCIUTyaTalluu Ha pa3padaTbiBaeMbIX MECTOpOoXkaAeHusAX. Ha tex me-
CTOPOXKACHUSAX, IIE HEBO3MOXKHO IIPOBECTH F€OMETPU3ALNIO PYAHBIX TEJI, KOJIMYECTBO U Ka4eCT-
BO 0aJaHCOBBIX M 3a0aJlaHCOBBIX 3aI1aCOB M MPOMBIIUICHHBIX THIIOB PYA B MOJACYETHOM OJIOKE
oIpeneNsieTcs CTaTUCTUYECKU. [Ipu 3TOM M3y4EeHHOCTh OCHOBHBIX OCOOCHHOCTEH BHYTPEHHEIrO
CTPOEHHUS JOJDKHA 00ECIeYUTh BBISBICHHUE PYIOHACBHIIIEHHOCTH M 3aKOHOMEPHOCTEH pacmpee-
JIEHUS] YyYaCTKOB KOHAMIIMOHHBIX PY/I.

Kontyps! 3anacoB kateropuu C;, Kak NpaBuio, ONPEAestoTCs M0 pa3BelOUYHbIM BbIpabOT-
KaM, a JJIs Hauobosee BbIACPKAHHBIX U KPYIHBIX PYJHBIX Tel — N€0JOrH4eCKH 0O0CHOBAaHHOM OT-
PAaHMYEHHON AKCTPANOJISAIUEH, YUIUTHIBAIOIIEH W3MEHEHHE MOP(OCTPYKTYpHBIX OCOOEHHOCTEH,
MOIIHOCTEN PYAHBIX TEJI U KaYECTBA PYLI.

3anacel kateropuu C, MOJACUYMTHIBAIOTCA IO KOHKPETHBIM PYIHBIM TeJlaM (2 IIPH HEBO3-
MOKHOCTH MX T'€OMETPU3aLUU — CTATUCTHYECKU B OOOOLIEHHOM KOHTYpE), IPaHUIbl KOTOPbIX
OTIPENIEICHbI 10 TEOJOTUYECKHMM U TeO(PU3NYECKHMM TaHHBIM M TOATBEP)KIEHBI CKBAKUHAMH,
BCTPETUBIIMMHY IIPOMBIIIICHHBIE PY/bl, U IIyTEM SKCTPAIIOJIALMHU 110 IPOCTUPAHMIO U NTAJCHUIO
OT pa3BeAAaHHBIX 3aMacoB 00JIee BHICOKMX KaTErOpUH NMPH HAJIMYUU [TOATBEP)KIAIOIINX IKCTPAIIO-
JSIUI0 €AMHUYHBIX TePecedeHui, pe3yiabTaToB reo(U3nIecKux padoT, Te0I0ro-CTpyKTYPHBIX
IIOCTPOCHHUM M YCTAaHOBJICHHBIX 3aKOHOMEPHOCTEN U3MEHEHUS MOIIHOCTEN PYAHBIX TEJI U COIEP-
KaHUWA HUOOUS, TaHTalla, peAKO3EMENbHBIX METAJIIOB.

51. 3anacel OACUNTHIBAIOTCS Pa3eNIbHO 10 KAaTErOpusM pa3BEAaHHOCTH, criocobaM oTpa-
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00TKH (KapbepaMH, MITOJLHEBHIMA TOPU30HTAMH, IAXTaMH), MPOMBINIICHHBIM (TEXHOJIOTHYE-
CKHM) THIaM U COPTaM Pyl U UX SKOHOMHUYECKOMY 3HaueHuIo (6anaHCoBbIe, 3a0aIaHCOBbIE).

[Ipu pasneneHuy 3amacoB IMOJE3HBIX MCKOIMAEMBIX MO KaTErOpUsiM B KaueCTBE JOIMOJIHU-
TEIHHOTO KIACCU(UKAIIMOHHOTO IMOKA3aTeNIsi MOTYT MCIOJIb30BAThCSI KOJTUYECTBECHHBIC M BEPOSIT-
HOCTHBIE OLICHKA TOYHOCTH U JOCTOBEPHOCTH OIPEJEIEHUS OCHOBHBIX MOJICUETHBIX NTapaMETPOB.
COOTHOIIIEHNE PA3IUYHBIX IPOMBIIUICHHBIX TUIIOB U COPTOB Py, IPU HEBO3MOKHOCTH UX OKOH-
TYpPUBAHUSL, ONIPEACIISIETCS CTATUCTUUYECKH.

3abanaHcoBble (MOTEHIMAIBHO-2KOHOMUYECKHE) 3aachl MOJCYUTHIBAIOTCS M YUUTHIBAIOTCS
B TOM ciy4ae, eciid B TOO koHAUIMI T0Ka3aHa BO3MOYKHOCTb MX COXPAHHOCTH B HeJpax s
MOCJIEAYIOIIETO M3BJICUYCHUS WU LEeecO00pa3HOCTh MOMYTHOTO U3BJICUCHHUS, CKIIAIUPOBAHUS U
COXpaHEHHUsl JUIsl McHoJib3oBaHus B Oyaymem. [Ipu moacuere 3a0anaHCOBBIX 3alacoB MPOU3BO-
IUTCS UX TOApa3/ielieHne B 3aBUCUMOCTH OT MPUYMH OTHECEHUS 3a1acoB K 3a0alaHCOBBIM (3KO-
HOMHUYECKHX, TEXHOJIOTMYECKUX, THIPOT€0JIOTNYECKHUX, IKOJIOTUUECKUX U JIp.).

banancoBwie u 3a0aTaHCOBBIE 3aackl PYbI MOJCYUTHIBAIOTCS 0€3 ydeTa BIaXHOCTH (cyXas
pyZla) ¢ yKa3aHUEM BIIAXKHOCTU CBIPOM pyabl. /[ BIaroeMkux, MOPUCTBIX PyA MPOU3BOAMUTCS
TaKKe MOJICYET 3aI1acOB ChIPOM PYIBL.

52. Ilpu nojcyeTe 3amnacoB TPaAUIMOHHBIMU METOJIaMH (IF€OJIOrMYECKUX OJIOKOB, pa3pe3oB
U JIp.) JOJKHBI OBITh BBISBJICHBI IPOOBI C AHOMAJIBHO BBICOKUM COJIEPKAHUEM MOJIE3HBIX KOMIIO-
HEHTOB («yparaHHble» MPOObI), TPOAHAIU3UPOBAHO UX BIUSHHUE HA BEIUYHUHY CPEAHETO COJIEp-
KaHUS TI0 Pa3BEIOYHBIM CEYEHHUSIM U MOJICYETHBIM OJIOKaM M MpPU HEOOXOAMMOCTU OTPaHUYECHO
WX BIUSgHUE. YacTh PYJIHBIX TN C BHICOKHM COJAEPKAHUEM U YBEJIMUEHHOW MOIIHOCTHIO CIEIYET
BBIICNIATH B CAMOCTOSATENbHBIE MTOACUETHbIE OJIOKH U 0oJiee JeTaIbHO pa3BebIBATh.

Ha pa3pabaTbiBaeMbIX MECTOPOXKACHUIX JIJISl ONIPEJEIICHUS] YPOBHS «yparaHHbIX» 3HAUCHUN
Y METOJIUKU UX 3aMEHBI CJIEIYET UCIIOIb30BaTh PE3yJIbTaThl COMOCTABICHUS JAHHBIX Pa3BEIKU U
IKCIUTyaTanuu (B TOM YHCIie 0COOCHHOCTH M3MEHEHUS pacIpeiesieHus Ipoo 1Mo KiaccaMm Copep-
YKAHUW OCHOBHOTO ITOJIE3HOI0 KOMIIOHEHTA 110 IaHHBIM CTYILIEHUS Pa3BEIOYHOMN CETH).

53. Ha pa3pabaTbiBaeMbIX MECTOPOXKICHUIX BCKPBITHIEC, TOJATOTOBJICHHBIE U TOTOBBIE K BBI-
€MKe, a TaKXXe HaxOJsIIMecs B OXPaHHBIX [EJIUKaX TOPHO-KaMUTaIbHBIX M TOPHO-
MOATOTOBUTEIBHBIX BHIPAOOTOK 3arachl pyj MOJACYUTHIBAIOTCS OTIEIBHO C MOJpa3esIieHUEM I10
KAaTeTOPHUSIM B COOTBETCTBUU CO CTEIIEHBIO UX N3YyYEHHOCTH.

54. 3anacel py[, 3aKIIOUYEHHbBIE B OXPaHHBIX LIEJIMKaX KPYMHBIX BOJIOEMOB U BOJIOTOKOB, Ha-
CEJICHHBIX IMYHKTOB, KalUTAJIBHBIX COOPYXEHUM U CEIbCKOXO35UCTBEHHBIX OOBEKTOB, 3alOBE/-
HUKOB, MaMSTHUKOB MPUPOJIbI, UICTOPUHU U KYJIbTYPhl, OTHOCSATCS K 0aJaHCOBBIM WM 3a0aiaHCco-
BBIM B COOTBETCTBUH C YTBEP’KIACHHBIMU KOHIULIUSIMU.

55. Ha pa3pabaTpiBaeMbIX MECTOPOXKICHHUSIX ISl KOHTPOJIS 32 MOJIHOTOW OTPaOOTKU paHee
YTBEP>KIEHHBIX 3aMacoB U OOOCHOBaHHUS JOCTOBEPHOCTHU IMOACUUTAHHBIX HOBBIX 3alacoB HEOO-
XOJIUMO MPOU3BOJIUTH COMIOCTABJIIEHUE JAHHBIX PAa3BEJIKH U SKCIUIyaTallMM 10 3aracam, yCIOBUSIM
3ayieranusi, MOP(OJIOTHH, MOIIHOCTH, BHYTPEHHEMY CTPOCHHIO PYIHBIX TEJl, COJAEPIKAHUIO TIO-
JIE3HBIX KOMIIOHEHTOB B COOTBETCTBUHU C «METOJUYECKHMMHU PEKOMEHJALUSIMHU O COIMOCTaBIIe-
HUIO JAHHBIX Pa3BEIKH U pa3padOTKH MECTOPOXKACHHM TBEPHABIX MOJIE3HBIX HCKOMAEMbIX», YT-
BepxkaeHHbIMU MIIP Poccun B yCTaHOBIIEHHOM MOPSJIKE.

B marepuanax comoctaBlieHUs TOJDKHBI OBITh MIPUBEACHBI KOHTYPHI PaHEE YTBEP KICHHBIX
OpraHaMH TOC3KCIEPTU3bl U MOTAIICHHBIX 3aMacoB (B TOM 4HcIie AOOBITHIX U OCTABIIUXCS B IIe-
JIMKaX), CHMCAHHBIX KaK HEMOATBEPAMBUINXCS, KOHTYPHI IO NMpUpaniiBaeMbIX 3al1acoB, a
TaK)Ke CBEJICHUsS O 3aIacax, YMCISIINXCS Ha TOCYJapCTBEHHOM Oaiance (B TOM 4mciie — 00 Oc-
TaTKe 3aMacoB, pAHEE YTBEPKICHHBIX YIOJIHOMOYEHHBIM 3KCIEPTHBIM OPTaHOM); MPEACTaBICHbI
TaOJIUILIBI ABUKEHUS 3a11acoB (110 KaTEerOpHsiM, pyAHBIM TeJaM U MECTOPOXKJICHHUIO B 11€JIOM) U 0a-
JIAHC PYZBl C XapaKTEpPUCTHKOM €€ KauecTBa B KOHTYPE MOralleHHbIX 3aacoB, OTPAYKAOIINN U3-
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MEHEHHE, yTBEP)KICHHBIX YHNOJHOMOYEHHBIM SKCHEPTHBIM OPraHOM, 3alacoB IpPU JOpa3BEIKe,
HOTEpH MpHU A00bIYE U TPAHCIOPTUPOBKE, BBIXOJ TOBAPHOW MPOAYKIMH U MOTEPU IpHU Iepepa-
6oTke pya. Pe3ynbprarhl comocTaBieHHs COMPOBOXKAAOTCA rpauKOH, WILTIOCTPUPYIOLIEH H3Me-
HEHHE MPEJICTABICHUI O TOPHO-TEOJIOTUIECKUX YCIOBUAX MECTOPOXKICHHSL.

Ecnu nanHble pa3BeiKH B IEJIOM MOATBEPXKAAIOTCA pa3pabOTKON MM MMEIOIIMECs He3Ha-
YUTEIbHBIE PACXOXKIECHUS HE BIMSAIOT HA TEXHUKO-3KOHOMUYECKHE I0Ka3aTelIu ropHOJ00bIBaO-
HIETO MPEANPHUITHS, U1 COTIOCTABICHUS JAHHBIX Pa3BEIKU M pa3paOdOTKU MOTYT OBITh MCIOIB30-
BaHbl PE3YyJIbTAThl I€0JOr0-MapKIIEHIEPCKOTo y4era.

[To MecTOpOXk1€HUIO, Ha KOTOPOM, II0 MHEHHMIO HEAPOIOIb30BATENs, YTBEPKIEHHBIE YIIOJI-
HOMOYEHHBIM JKCTIIEPTHBIM OPraHOM 3arachl WM Ka4eCTBO PyJA HE MOATBEPAMINCH MPH paspa-
00TKe WM HEOOXOAMMO BBEJICHUE MOTPABOYHBIX KOA(D(DHUIIMEHTOB B paHee yTBEPKIACHHbBIE MMapa-
METPBI WM 3amachl, 003aTeIbHBIM SIBJISIETCS BBINOJIHEHNE CIELMAIbHOIO IOJCUeTa 3alacoB IO
JAHHBIM JI0Pa3Be/IKU U SKCILTyaTallMOHHONW pa3BeIKU U OLIEHKA JOCTOBEPHOCTH PE3yJIbTATOB, 10-
JYYeHHBIX IPU MPOBEACHUH STHX PadoT.

[Tpu aHanu3e pe3yiabTaTOB COMOCTABIECHUS HEOOXOAUMMO YCTAaHOBUTh BEJIMYMHBI M3MEHEHUI
IpU pa3paboTKe UM JOPa3BEIKEe YTBEPXKACHHBIX YIOJHOMOYEHHBIM HKCIEPTHBIM OPraHOM IOJ-
CUETHBIX MMapaMeTpoB (IUIOMIANAEH MOACYEeTa, MOIIHOCTEH PYAHBIX Tel, KO3()PHUIMEHTOB pyI0-
HOCHOCTH, COJEPKaHU IMOJIE3HBIX KOMIIOHEHTOB, OOBEMHBIX MacCc M T. J.), 3al1aCOB M KadyecTBa
PYA, a TAaKXKe BBISICHUTD IPUUUHBI ITUX U3MEHEHUH.

56. B nocnenHue roasl Opu MOJACYETE 3aM1aCOB PYAHBIX MECTOPOXKIACHUNH HAXOAMUT IpHMeE-
HEHUE METOJ| I'€OCTaTUCTUYECKOTr0 MOJAEIMPOBAHMS, MO3BOJISIIOLINI HCIIOIB30BaTh MPOLENYPY
KpaiiruHra Juisi McciaeloBaHusl 3aKOHOMEPHOCTEH NMPOCTPAHCTBEHHOI'O paclpeiesieHus] u3ydae-
MBIX IMPU3HAKOB (KOHLEHTpALUH IOJIE3HOI0 KOMIIOHEHTa, MOIIHOCTEH PYAHBIX MepeceueHuil,
METPOTIPOIIEHTOB) U MX OIIEHWBAHUS, C YCTAHOBJICHUEM aMILTUTY/Ibl BO3MOKHBIX OIIHOOK.

D¢ heKTUBHOCTh MPUMEHEHHS KPaWTHHTa B 3HAYUTEIBHOW CTENEHH O0YyCIOBIEHA KOJUYe-
CTBOM M KayeCTBOM HCXOJHOH pa3BelouHOM MH(OpMaluu, METOAOJIOIHEeN aHaIN3a MEePBUYHBIX
JAHHBIX W MOJEJIMPOBAHUS, OTBEYAIOIIEH WHIAMBHAYAJIbHBIM T'€OJOIMYECKUM OCOOEHHOCTSIM
CTPOEHUS Pa3BEIbIBAEMOr0 MECTOPOKIEHUS (3aKOHAM paclpeie]IeHUs MOICYETHBIX TapaMETPOB,
XapakTepy TpeHJla U aHU30TPOIINH, BIUSHUIO CTPYKTYPHBIX I'PaHMUII, CTPYKTYpE U KauecTBY KC-
HNEepUMEHTAIBHBIX BapUOTrpaMM, apaMeTpaM MOMCKOBOIo 3juiumncounsa u ap.). [pu ncnons3osa-
HUH TPOIEAYyphl KpAUTHHTA KOJMYECTBO M TUIOTHOCTH PAa3BEIOYHBIX IMEPECEUCHHUH TOKHBI OBITH
JIOCTAaTOYHBIM JUII OOOCHOBAHHSI ONITUMANIBHBIX HHTEPIOJSIIUOHHBIX (HOPMYIT (U1 IBYXMEPHOTO
MOJICIUPOBAHUS — HE MEHEE HECKOJIBKUX JIECATKOB Pa3BEAOUYHbIX MEPEeCeUeHul, A TPEXMEPHO-
ro — He MEHee MEPBbIX COTeH Npo0). M3ydueHne cBOWCTB NMPOCTPAHCTBEHHBIX NEPEMEHHBIX PEKO-
MEH/yeTCs IPOU3BOIUTH HA y4acTKaxX AeTaIU3alNH.

Brruncnenue BapuorpaMM NpoM3BOJUTCS HA OCHOBE JIaHHBIX OMPOOOBaHMS MO CKBO3HBIM
PYIHBIM IlepecedeHUsIM (KWIbHBIM THIT), COCTaBHBIM ITpo0aMm, JUIMHA KOTOPBIX COINIACYETCs C yC-
TYIIOM Kapbepa (IITOKBEPKH, MOIITHbIE MUHEPAJIHN30BaHHbIE 30HbI), 1 HHTEPBAJIaM OMPOOOBAHUS —
B CJIyYasx KOTJIa MCKIIOYAETCsS BO3MOXKHOCTD IS M3YYEHUS BEPTUKAIHLHOW M3MEHYHUBOCTH OpPY-
JICHEHUs 110 COCTaBHBIM ITpOOaM.

IIpu nmoctpoeHuu OJIOYHON TIeOCTATUCTUYECKOW MOJENN MECTOPOXKIACHHS MaKCHUMAaJbHO
BO3MOJKHBI pa3Mep 3JEMEHTApHOTrO 0OJI0Ka BBIOMpAaeTCs MCXOS M3 IUIAHUPYEMOW TEXHOJIOTHH
J00BIYM, MUHUMAJIBHBIM ONpezAesnseTcsl IIIOTHOCThIO CO3JaHHOM Ha MECTOPOXKJIEHUM pa3Beaoy-
HOW ceTu HaOIIOACHUN (HE pEeKOMEHIyeTCs INPUHUMATh pa3Mep CTOPOH 3JIEMEHTAapHOro OJoka
MeHee /4 CpeHeil MIOTHOCTH CETH).

PesynbraTel moacuera 3amacoB MOTYT OBITh NMPEACTABICHBI B IBYX BUIAX: MPU pacdyere 1o
CeTKE OJMHAKOBBIX PaBHOOPHUEHTHPOBAHHBIX OJIOKOB COCTABJISIOTCS TAOIMIBI MOACYETHBIX Ma-
paMeTpoB IO BCEM AJIEMEHTApHBIM OJIOKaM COBMECTHO CO 3HAUYEHUSMU JIUCIEPCUU KpaWIMHIa;
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MIPU pacyeTe KPYMHBIMH TE€OJIOTUYECKUMHU OJIOKAMH WHIUBUYAIEHON TE€OMETPUH KaXKIbIi OJI0K
J0JKEeH OBbITh MPUBSA3aH B IPOCTPAHCTBE U UMETh CITUCOK MPOO, BXOASIIUX B 30HY BIUSHUS.

Bce maccuBbl 1u(poBBIX JaHHBIX (JIaHHBIE OMPOOOBAHUS, KOOPAMHATHI MTPOO WIIM PYIHBIX
NepeceyeHui, aHATUTUYECKUE BBIPAXKEHUSI CTPYKTYPHBIX BapUOTPAMM U JAP.) JOJKHBI MPEJICTAB-
JAThCS B opMmaTax, JOCTYMHBIX JUISl SKCIIEPTU3bI ¢ UCIOJIB30BaHUEM HamOoJee paclpoCTPaHEH-
HBIX NMPOTPAaMMHBIX KOMILJIEKCOB (Hampumep, B Buge DBF-(]aiinioB ¢ oTaenbHbIM yKa3aHUeM CIo-
coba xoxupoBaHus mpomnymeHHbx 3Hauennid uin B Buge ASCII-¢daiinos crangaptHoro gopmara
GEOEAS). Moaenu cuMMeTpU3YyIOIIUX peoOpa3oBaHuii, TPEHIOB U BapHOTpaMM, IpoUHe Ta-
paMeTpsl MPEJICTABIIAIOTCA B AHAIUTUYECKOM M ONHUCATEIIbHOM BHUJE.

Cuutaercs, YTO re0CTaTUCTUUECKUI cIoco0 MojcyeTa 3a1acoB JIaeT HAWIYYIIYI0 BO3MOX-
HOCTh YCTaHOBJICHHSI OIICHOK CPEIHHMX COAEPKAHWW IIO0JIE3HOTO KOMITOHEHTA B OJIOKaxX, PyAHBIX
TeJdax U MO0 MECTOPOXKICHUIO B 1I€JIOM 0Oe3 CIelUaTbHBIX MPUEMOB M0 YMEHBIIEHUIO BIUSHUS
«yparaHHbIX» Mpo0, MO3BOJIET CHU3UTH OIIMOKA OKOHTYpPUBAHHUS PYAHBIX Tell C BEChbMa CIIOXK-
HOW MOP(OJIOTHe M BHYTPEHHUM CTPOCHHEM M ONTHMHU3UPOBATH TEXHOJIOTHUIO OTPaOOTKH Me-
CTOpOXKJeHUsl. BMecTe ¢ TeM, reocTaTMCTHUYECKHE METOJbI IMOJCYETa 3aracoB JOJKHBI ObITh
KOHTPOJUPYEMBIMH B CBOEM MPUMEHEHHH U MOJAYMHEHBI OCOOEHHOCTSIM I€0JIOTMYECKOro CTpoe-
HUSI MECTOPOXKIEHUS. Pe3ynpTaThl T€0CTaTUCTUUECKOIO MOJIEIMPOBAHNS U OLEHUBAHUS JIOJKHbI
IIPOBEPATHCSA (CPAaBHUBATHCS) C Pe3yJibTaTaMU TPAAUIIMOHHBIX METOJOB IOJCYETa 3alacoB Ha
MIPEACTAaBUTEIbHBIX YUaCTKaX.

57. Ilpu KOMIBIOTEPHOM TOJICYETE 3aMacOB J0KHA OBITH OOecCriedeHa BO3MOKHOCTH IMPO-
CMOTpa, MPOBEPKU U KOPPEKTHPOBKH UCXOJIHBIX JAHHBIX (KOOPAMHATHI Pa3BEOYHBIX BEIPAOOTOK,
JaHHble MHKJIMHOMETPUHU, OTMETKU JINTOJIOTO-CTPATUTPAPUUECKUX TPaHUIl WK KOHTaKTOB, pe-
3ylbTaThl OPOOOBAHUS U Jp.), PE3YJIbTATOB MPOMEKYTOUHBIX PACUETOB M MOCTPOCHHM (KaTanor
PYIHBIX TIEpEeCEYeHUM, BBIJEICHHBIX B COOTBETCTBUU C KOHJHUILMSIMU; T'€OJIOTHYECKUE pPa3pe3bl
WU TUIaHBl C KOHTYpaMH MPOMBIIUIEHHOTO OPYACHEHUS; MPOEKIMU PYIHBIX TeJl Ha FOPU30H-
TaJbHYIO WM BEPTUKAJIBHYIO IUIOCKOCTh; KaTajor MOJACYETHBIX MapaMeTpoB Mo OJoKaMm, YCTy-
IaM, paspe3aM) U CBOJHBIX PE3yJIbTAaTOB IOJACYETA 3aracoB. BeIXOgHAs NOKyMEHTAlUs U Ma-
MUHHAS rpaduKa JOKHBI OTBEYATh CYMIECTBYIONUM TPEOOBAHUSAM K ATHM JIOKYMEHTaM IO CO-
CTaBy, CTPYKTYpe, (popme u 1ip.

58. IloacueT 3amacoB MOMYTHBIX MOJE3HBIX MCKOMAEMBIX U KOMIIOHEHTOB IIPOU3BOIAUTCS B
KaXXJIOM TI0JICU€THOM OJIOKE B COOTBETCTBUHU C «PexoMeHIanusamMu no KOMIJIEKCHOMY U3YYEHUIO
MECTOPOXKJIEHUI U MOJACUYETY 3allacOB MOMYTHBIX MOJIE3HBIX MCKONAEMbIX U KOMIIOHEHTOB», YT-
BepxaeHHbIMU MIIP Poccun B yCTaHOBIIEHHOM MOPSIKE.

59. [loacuet 3anacoB oQoOpMIISIETCSI B COOTBETCTBUU € «MeETOMYECKUMU PEKOMEHAIUsIMU
M0 COCTaBy M MpaBHjaM OGOPMIICHUS MPEACTABISIEMBIX Ha TOCYJapCTBEHHYIO SKCIEPTU3Y MaTe-
pHAJIOB IO MOACYETY 3al1aCOB METANINYECKUX U HEMETAIUIMYECKUX MOJIE3HBIX NCKOMAEMBIX», YT-
BepxaeHHbIMU MIIP Poccun B yCTaHOBIIEHHOM MOPSIKE.

VII. CteneHb U3y4YeHHOCTH MECTOPOKICHUH (Y4aCTKOB MECTOPOKHUI)

[To creneHn U3y4EeHHOCTH MECTOPOKICHHS (M UX YUACTKH) MOTYT OBITh OTHECEHBI K TPYIIIe
OLIEHEHHBIX WJIM Pa3BEAAHHBIX B COOTBETCTBUU C TpeboBaHusAMU paszzena 3 «Knaccuduxanuu 3a-
[IaCOB MECTOPOKJICHUM U MPOTHO3HBIX PECYPCOB TBEP/BIX MOJE3HBIX UCKOIAEMbIX», YTBEPIKIEH-
HO npukazoM MuHucTpa npupoHsIx pecypcoB Poccuiickoit denepanuu ot 7 mapra 1997r. Ne
40.

CreneHb M3y4E€HHOCTU JUIsl OLICHEHHBIX MECTOPOXKIEHMH OIpeleNsieT 1eaecoo0pa3HoCThb
MIPOJOJKEHUS PA3BEJOUYHBIX paboT Ha 00BEKTE, /IS pPa3BEAAHHBIX — MOATOTOBIEHHOCTh MECTO-
POKIAEHUS AJIs IPOMBIIIIEHHOTO OCBOEHHUS.
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60. Ha orieHEeHHBIX MECTOPOXKICHUSIX HHUOOMS, TAaHTAa U PEAKUX 3eMeNb JOJKHA OBITH OTI-
pezeneHa Uux MPOMBIIUICHHAs [IEHHOCTh M 1[EJ1eCO00pa3HOCTh NMPOBEACHHS Pa3BEIOYHON CTauU
paboT, BBISIBICHBI 00MME MacmTaObl MECTOPOXKIEHUS, BBIICIECHB HanOoJiee MEePCIEKTUBHBIC
y4acTKH JijIs 00O0CHOBAHMS TIOCIEIOBATEILHOCTH Pa3BEIKU U MOCIENYIONIEeH OTpabOTKH.

[TapameTpbl KOHIUIMI IS TTO/ICUETA 3aMacoB JODKHBI ObITh YCTAHOBIIEHBI HA OCHOBE TEX-
HUKO-2KOHOMHUYECKOTO OOOCHOBAaHHS BPEMEHHBIX Pa3BEIOYHBIX KOHAMIIMM, pa3palbaThiBaeMbIX
Ha OCHOBE OTYETOB O PE3yJbTaTax OLIEHOYHBIX PadOT ISl HOBBIX OTKPBITHIX MECTOPOXKICHHUI,
KaK B LEJOM, TaK M MO OTAEIbHBIM MX 4YacTsM, B 00beMe, JOCTaTOYHOM ISl MpPEeIBAPUTEIIbHON
re0JI0r0-3KOHOMUYECKOM OIEHKU MECTOPOKICHHUS.

3amachl OIEHEHHBIX MECTOPOXKICHHUI 10 CTETICHH M3YYCHHOCTH KBATH(DUIIMPYIOTCS, TJIaB-
HBIM 00pa3omM, no kateropuu C, u, yactuyHo, C;.

CooOpaxkeHust 0 croco0ax U cucTeMax pa3padOTKH MECTOPOXKJIEHHUs, BO3MOKHBIX MacCIITa-
06ax 100bIYM OOOCHOBBIBAIOTCS YKPYITHEHO Ha OCHOBE IMPOEKTOB-aHAJIOTOB; TEXHOJIOTHMYECKHE
CXEeMbI O0OTAIlIEHHS C YUETOM KOMIUIEKCHOTO MCIOJIb30BAHUS ChIPbs, BO3MOXKHBIM BBIXOJ U Ka-
YeCTBO TOBAPHOU MPOAYKIIMH OIPEAEISAIOTCS Ha OCHOBE UCCIIEA0BAHMM J1abopaTOPHBIX Mpo0; Ka-
MUTANbHBIE 3aTPaThl HA CTPOUTENHCTBO PYJIHHUKA, CE0ECTOMMOCTh TOBAPHOUN MPOAYKIIMH U IPyTUe
SKOHOMHYECKHE TOKA3aTeM OIPEACISIOTCS 10 YKPYIMHEHHBIM pacdyeram Ha 0a3e TpPOEKTOB-
aHaJIOTOB.

Bormpochkl  x035HCTBEHHO-MIUTHEBOTO BOAOCHA0KEHHUSI TOPHOAOOBIBAIOIIMX TMPEANPUITUINA
MIPU OLICHKE MPOMBIIIIEHHON 3HAUMMOCTH MECTOPOKICHU HUOOMEBBIX, TAHTATIOBBIX U PEIKO3e-
MEJIBHBIX PYJl MPEeIBapUTEIIbHO XapaKTEPU3YIOTCS, OCHOBBIBAsCh HA CYLIECTBYIOIIMX, Pa3Be/lbl-
BAaE€MbIX U BEPOSITHBIX HCTOYHHKAX BOJJOCHAOKEHUSI.

PaccmatpuBaeTcsi M OLIEHUBAETCS BO3MOYKHOE BIIUSHHE OTPAOOTKU MECTOPOXKIEHHUSI Ha OK-
PYKAIOLIYIO Cpeay.

JIyist meTanbHOTO M3y4deHUs] MOP(OJIOTHH PYIHBIX TEJ, BEIMIECTBEHHOTO COCTaBa Pyl U pas-
pabOTKM TEXHOJOTHYECKUX CXEM OOoramieHus: 1 nepepaboTKu pyA Ha OLICHEHHBIX MECTOPOXKJIe-
HUSX (y9acTKax) MOMKET OCYIIECTBISATHCS OMBITHO-TIpOMBINIIeHHAs pa3padorka (OIIP). OIIP
MPOBOJIUTCSI B paMKax MpPOEKTa Pa3BeIOYHON CTaguu padoOThl MO PEHICHUIO TOCYAapCTBEHHOM
AKCIIEPTU3bl MaTepUajIoB MOJCYETa 3aMacoB B TeUeHHe He Oosee 3 jeT Ha HamboJee Xapakrep-
HBIX, TPEICTAaBUTEIbHBIX JJIs1 OOJbIIENH YaCTH MECTOPOXKACHUS y4acTKaX, BKIIIOYAIOIIUX THITHY-
HBIE JIJIs MecTOpoxAeHus pyasl. Macmtad u cpoku OIIP nomxHbI OBITH COTNIACOBAHBI C OpraHa-
Mu DepepalibHON CITYKOBI 0 IKOJIOTHYECKOMY, TEXHOJIOTUYECKOMY U aTOMHOMY Haa30py (Poc-
texHanzop). Heo6xomumocts nposeaenus: OIIP nomxHa ObITh 000CHOBaHA B KaXKIOM KOHKPET-
HOM cllydae ¢ ONpeJIeICHUEM ee Lesel U 3a/1ay.

[TpoBenenue OIIP nukTyercss 0OBIYHO HEOOXOAMMOCTHIO BEISIBICHUSI OCOOCHHOCTEH Teoio-
THYECKOr0 CTPOCHHUS PYIHBIX Ted (M3MEHUYMBOCTH MOP()OIOTrUM U BHYTPEHHETO CTPOEHUS), rop-
HO-TEOJIOTUYECKUX U MHKEHEPHO-T€0JIOTMUECKUX YCIOBHM OTPaOOTKHU, TEXHOJIOTUU JOOBIYH Py
U ux oborameHus: (MIPUPOIHBIC PA3HOBUIHOCTH M TEXHOJOTHYECKUE THUIBI PY U UX B3aUMOOT-
HOIIICHUS, 0COOCHHOCTH O0OOTaIEHUs, TOTYITPOMBIIINIEHHBIE UCIIBITAHUS | T. 11.). Pemenue 3tux
BOIIPOCOB BO3MOXKHO TOJIBKO MPU BCKPBITUU PYIHBIX TEJ HA CYHIECTBEHHYIO TTyOWHY M IPOTS-
AKEHHOCTb.

OIIP nenecoobpa3Ha mpu OCBOSHUH KPYITHBIX M OUYEHBb KPYITHBIX MECTOPOXKICHUH, HA KOTO-
PBIX, MIPEXJIE YeM MPUCTYIUTH K CTPOUTEIHCTBY OCHOBHBIX (haOpHK, pazpaboTaHHAs TEXHOJIOTH-
YyecKasi CXeMa UCIIBITHIBACTCS U COBEPILIEHCTBYETCS HAa HEOONIBIINX 000raTUTENbHBIX (padpuKkax.

61. Ha pa3BeqaHHBIX MECTOPOXKICHHUIX Ka4eCTBO U KOJUYECTBO 3aMacOB, UX TEXHOJIOTHYE-
CKHE€ CBOMCTBA, THIPOTEOJIOTUUECKHE, TOPHOTEXHUICCKUE U IKOJIIOTHUECKHUE YCIOBHS pa3pabOTKH
JOJKHBI OBITh U3YUEHBI MO0 CKBAKMHAM U TOPHBIM BbIPaOOTKaM C MOJHOTOM, TOCTATOYHOU ISt
pa3paboTKU TEXHUKO-IKOHOMHYECKOT'0 0OOCHOBAHHUS PEUICHUS O MOPSAJIKE U YCIOBUSX UX BOBIIE-
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YEeHHS B MPOMBIIUIEHHOE OCBOCHHE, a TAK)KE O MPOEKTUPOBAHWU CTPOUTENIBCTBA MM PEKOHCT-
PYKIIMU Ha UX 0a3e TOPHO00BIBAIOIIETO MPOU3BOJICTRA.

Pa3BenanHble MECTOPOXKACHUS IO CTETEHW W3YYEHHOCTH [OJDKHBI YIOBJIETBOPSTH Clie-
TYIOIIUM TPeOOBaAHUSM:

o0ecrieueHa BO3MOYKHOCTh KBaIM(UKAIIMK 3aMacoB MO KAaTETOPUSM, COOTBETCTBYIOIIUM
TPYIIE CI0KHOCTH I'e€0JOTHYECKOTO CTPOCHUSI MECTOPOXKICHUS;

BEIIECTBEHHBI COCTAaB M TEXHOJOTMYECKHE CBOWCTBA MPOMBIIIICHHBIX THUIIOB U COPTOB
MOJIC3HOTO HMCKOMAaeMOTO HM3YUYEHBI C JIETAIBHOCTBIO, 00CCIICUMBAIOIICH IMONYYCHUE HCXOIHBIX
TAaHHBIX, JOCTATOYHBIX I MPOSKTUPOBAHUS PAIMOHATIHHONW TEXHOJOTHH HMX TepepadOTKH ¢
KOMIUIEKCHBIM W3BJICYEHHUEM BCEX IMOJIE3HBIX KOMIIOHEHTOB, MMEIOUINX MPOMBIIIJICHHOE 3HaYe-
HUE, ¥ OINpEeNeICHNUs HANpaBJICHUs HMCIIOJIB30BaHUS OTXOJOB MPOM3BOJACTBA MM ONTHMAJIHLHOTO
BapHaHTa MX CKJIaIMPOBAHUS WIN 3aXOPOHEHUS;

3amachel JIPYTMX COBMECTHO 3aJICTAIONIMX ITOJIE3HBIX HMCKOMAEMBIX (BKJIOYAs TTOPOIBI
BCKPBIIIN U TIOA3EMHBIE BOJIBI) C COJEPKAIIMMHUCSA B HUX KOMIIOHEHTaMH, OTHECEHHBIE Ha OCHO-
BaHUU KOHIUIIMHA K OaJTaHCOBBIM, M3yY€HBI U OLICHEHBI B CTEIICHH, TOCTATOYHOW IS Ompeere-
HUS UX KOJIMYECTBA U BO3MOYKHBIX HAIIPABJICHUH MCIIOJIb30BaAHNUS;

THJIPOT€OJIOTHYECKUE,  MHKEHEPHO-TEOJIOTUYECKHE,  T'€OKPUOJIIOTUYECKHE,  TOpPHO-
T€0JIOTUYECKUE, IKOJIOTHIECKHE U IPYTHe MPUPOIHBIE YCIOBHS U3YYEHBI C IETATbHOCTHIO, 00ec-
TICYMBAIOIIEH TMOJyYeHUE MCXOMHBIX JaHHBIX, HEOOXOIMMBIX IS COCTAaBIICHUS MPOEKTa paspa-
OOTKM MECTOPOXKICHHS C YU4ETOM TpeOOBaHWH MPHUPOMOOXPAHUTEILHOTO 3aKOHOJATEIBCTBA H
0€301acHOCTH TOPHBIX PadoT;

JOCTOBEPHOCTh JAHHBIX O T€OJIOTHYECKOM CTPOCHUH, YCIOBHSIX 3ajieTaHusi U MOp(hOIOTHN
PYIOHBIX TEJ, KAa4eCTBE M KOJIMYECTBE 3aIacoB MOJATBEPXKICHA HA TPEJCTABUTEIBHBIX ISl BCETO
MECTOPOXKICHHUS yJacTKaxX JEeTaJN3allH, pa3Mep U MOJOKEHHE KOTOPBIX OMPENEISIIOTCS HEIpO-
MOJIb30BATENIEM B KaX/JI0M KOHKPETHOM CIydae B 3aBUCHMOCTH OT MX I€OJIOTHYECKUX OCOOCHHO-
CTeH;

paccMOTPEHO BO3MOXKHOE BIUSTHUE Pa3pabOTKH MECTOPOXICHUS Ha OKPYKAIOIIYIO CPey
Y JIaHbl PEKOMEHJIAINH 110 TPEA0TBPAILEHUIO WA CHIDKEHUIO TPOTHO3UPYEMOTO YPOBHS OTpHUIIa-
TEJBHBIX YKOJIOTUYECKUX TIOCIICICTBUH;

MOJICYETHBIC  TapaMeTPbl  KOHAWIIMKA  yCTAHOBJIEHHl HA  OCHOBAaHWUU  TEXHHKO-
HKOHOMHYECKHX PacueTOB, MO3BOJSIONIMX OMPEICIUTh MACIITa0bl M MPOMBIIUICHHYIO 3HAYH-
MOCTb MECTOPOKIEHUS C HEOOXOJUMOMN CTETIEHBIO JOCTOBEPHOCTH.

ParnmoHanpbHOE COOTHOIIIEHUE 3aITacoOB Pa3IMYHBIX KATETOPUH OMPEIENIeTCs HeIPOIOIb30-
BaTeJIeM C y4YETOM JOMYCTUMOTO MPEANPUHUMATEIBCKOTO PUCKA. BO3MOKHOCTH TOTHOTO WIIH
YaCTUYHOTO MCIOJIB30BaHM 3anmacoB kateropuu C, mpu MPOEKTUPOBAHUN OTPAOOTKH MECTOPOXK-
JICHUN B KOKIOM KOHKPETHOM CIy4dae OMpPEeeNsieTCs TOCYIapCTBEHHOM Ie0JOrHYecKOi dKcmep-
THU30H MaTepUaJIOB MOJCUYETa 3amacoB. Pemaronmmu GpakTopamMu Ipu 3TOM SIBIISIOTCS OCOOCHHO-
CTH T€OJIOTUYECKOTO CTPOCHHS PYIHBIX TEJ, UX MOIIHOCTh M XapaKTep paclpeneieHus B HUX
PYOHOH MHUHEpaIH3alllH, OIEHKA BO3MOXKHBIX OINMOOK pa3BeAKH (METONIOB, TEXHHUYECKUX
CpeICTB, OMPOOOBAaHUSI U aHAIMTUKH), & TAKXKE OMBIT Pa3BEIKH M Pa3paOOTKA MECTOPOKICHHIA
aHAJIOTUYHOTO THIIA.

Pa3BenanHble MECTOPOXKICHHUS OTHOCATCS K MOJATOTOBICHHBIM JUISI TPOMBIIIEHHOTO OC-
BOCHHMS TIPH BBHITIOJTHEHUN HACTOSIIUX PEKOMEHIAINI U TIOCIe YTBEpXkKACHUs 3anmacoB (OaimaHco-
BBIX U 320aJJaHCOBBIX) B YCTAHOBJICHHOM ITOPSIIKE.
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VIIL. Ilepecuer u nepeyTBep:KIeHNE 3a11ACOB

[TepecueT u mepeyTBEpKACHUE 3aMIaCOB B YCTAHOBIICHHOM TOPSIIKE TIPOU3BOAUTCS 110 MHU-
[MaTUBE HEAPOMOJIb30BATENS, @ TAKKE KOHTPOJbHBIX U HAJI30PHBIX OPraHOB B CIydasiX CYIIECT-
BEHHOT'O M3MEHEHHUS MPEACTaBICHUN O KA4eCTBE M KOJUYECTBE 3allacOB MECTOPOXKIEHUS U €ro
r'€0JIOT0-dPKOHOMHUYECKOM OIIEHKE B PE3yibTaTe IOMOJHUTEIBHBIX T€0JIOrOpa3BEeIOYHBIX M J0-
OBIYHBIX PadoT.

[To nHULIMaTHBE HEIPOTIOJIB30BATENS MEPECUET U MEePEyTBEPKACHUE 3a11aCOB MPOU3BOIUTCS
MIPU HACTYIUICHUH CJIY4YaeB, CYIIECTBEHHO YXYAIIAIONIUX YSKOHOMUKY TIPEATPHUITHS:

CYIIIECTBEHHOM HEIOATBEPKACHUU DPa3BEIaHHBIX W YTBEPKACHHBIX paHee 3aracoB U
(WIM) KayecTBa pyn;

00BEKTUBHOM, cyliecTBeHHOM (Oosiee 20 %) u cTaOUIIbHOM MaJICHUU LIEHbI MPOAYKIIUU
MIPU COXPAaHEHUU YPOBHS Ce0ECTOMMOCTH MPOU3BOICTBA;

W3MEHEHUHU TPeOOBaHU MPOMBIIIJIEHHOCTH K KAYECTBY MUHEPATbHOTO CHIPHS;

KOT/1a 00I1ee KOJIMYECTBO OAIaHCOBBIX 3a1aCOB, CIIMCAHHBIX ¥ HAMEUYaeMbIX K CITMCAHHUIO
KaK HEMOATBEPAMBIIMXCS (B TPOIECCE OMOJHHUTEIBHOW pPa3BEAKH, SKCITyaTallMOHHOM
pa3BeaKd U Pa3pabOTKU MECTOPOXKACHHS), a TAaK)Ke HE MOJIeKAIINX OTPa0OTKE MO TEXHH-
KO-?)KOHOMUYECKUM MPUYMHAM, MPEBBIIIAET HOPMATHBBI, YCTAHOBJICHHBIE JEHCTBYIOIIUM
MOJIOKCHUEM O TIOPSJIKE CTIFICAHMSI 3aI1acoB MOJIE3HBIX UCKOMAEMbIX ¢ 0anaHca TOPHOI00bI-
BAIOIIUX MpeanpusaTuii (T. €. 6omnee 20 %).

[To mHUIIMATHBE KOHTPOJIBHBIX U HAA30PHBIX OPTraHOB MEPECUET U MEepPEyTBEPKICHHUE 3ara-
COB MPOU3BOJUTCS MPU HACTYIUICHUH CIy4aeB, YIIEMIISIONIUX MpaBa HEAPOBIaAeblla (rocyaap-
CTBa) B YaCTH HEOOOCHOBAaHHOTO YMEHBIIIEHUS HAJIOroo0araeMoi 0assl:

yBEJIWYEHUHN 0alaHCOBBIX 3aIacoB, [0 CPABHEHUIO C paHee YTBEP)KICHHBIMHU, Oojiee yeM
Ha 50 %;

CYIIECTBEHHOM M CTAaOWJILHOM YBEIMYCHUHU MUPOBBIX II€H HA MPOIYKITUIO TIPEIITPUATHS
(6o1ee 50 % ot 3a710KEHHBIX B 000CHOBAHUS KOHIUIIHHN );

pa3paboTKe U BHEAPECHUH HOBBIX TEXHOJIOTHH, CYIIECTBEHHO YIyUYIIAIOIMINX dYKOHOMHUKY
MIPOU3BO/ICTBA;

BBISIBIICHHHM B PyJax WM BMEMIAIOIIMUX IMOPOJax IEHHBIX KOMIIOHEHTOB WM BPEIHBIX
MIpUMeceid, paHee HEe YUYTCHHBIX MPU OIICHKE MECTOPOXKIEHHUS U MPOSKTUPOBAHUH MPEIPH-
SATHA.

DKOHOMUYECKUE TPOOJIEMBI MPEANPUSTHS, BHI3BAaHHBIC BPEMEHHBIMH MPUYHHAMHE (T€0JI0-
THYECKHEe, TEXHOJIOTHYECKUE, THAPOTEOJIOrHYeCKNe U TOPHOTEXHUYECKHUE OCIIOKHEHUS, BPEMEH-
HOE TIaJIeHUe MUPOBBIX II€H MPOIYKIIMH ), PEIIAIOTCS C TTIOMOIIBI0 MEXaHU3Ma IKCIUTYyaTallHOHHBIX
KOHUIINI 1 He TPeOYIOT IepecueTa U mepeyTBEPKICHUS 3a1acoB.
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[Tpuiioxkenne k MeToqnueckuM peKOMEH 1a-
usM 1o npumeHennro Kiaccudukanum 3armna-
COB MECTOPOXKIAEHUUN U MIPOTHO3HBIX pECyp-
COB TBEPABIX MOJIE3HBIX UCKOMAEMBIX
(HHOOMEBBIX, TAHTAJIOBBIX U PEAKO3EMETbHBIX
3JIEMEHTOB)

XapaKTepHCanecmle MmoKa3aTeJin CJI0KHOCTH Ie0JIOTHYECCKOIro CTpOCHUA
MCCTOpO)KIleHI/Iﬁ TBEPABIX MOJIE3HBIX HCKOITAEMbBIX

Cucrema pa3BeJKH U IJIOTHOCTb Pa3BEIOYHON CETH 3aBUCAT B OCHOBHOM OT HECKOJBKHX
MPUPOIHBIX (PAKTOPOB: YCIOBHUM 3aJ€TaHHs U CTPYKTYPHO-T€OJOTHUYECKHX OCOOCHHOCTEH pyi-
HBIX TeJ (BBIACPKAHHOCTH U MOP(OJOTHH PYAHBIX TEJ, XapakTepa T'PaHMI]) U paclpeacsICHHUs
MOJIE3HOTO KOMIIOHEHTA (CTENEHU M3MEHYMBOCTH KAayeCTBa MOJIE3HOIO HUCKOIIAEMOTO B IIPEAEIax
PYAHBIX TEI).

B kauecTBE OCHOBHBIX KOJIMYECTBEHHBIX MOKA3aTENCd CIOKHOCTH CTPOCHUS PYAHBIX Tel
PEKOMEH/TYETCsl HCIIOJIB30BaTh CJIEYIOIINE BEIMYUHBL: KO3(QQUIHEHT py1oHOCHOCTH (K}), MoKa-
3arenb CIoXKHOCTU (¢) 1 Kodddunuentsl Bapuanuu MomntHocty (V,) u cogepxkanus (V) B pya-
HbIx niepeceueHusix (A Il IIpokodses, 1973).

KoadduimeHT py10HOCHOCTH OOBIYHO BBIpaKaeTCsl KaK OTHOIIEHWE JTUHEHHBIX BEJIMYUH —
JJIMHBI PY/IHBIX HHTEPBAJIOB 110 CKBA)KWHAM HJIM TOPHBIM BBIPA0OOTKAM (), ) K 00IIel JUIMHE nepe-

CCUCHHUI B IpejieliaX MPOAYKTUBHOW 30HBI (B IPAHUIIAX MPOMBIIIICHHOTO OPYACHEHUS — ), ):
K=l (1.1)

IToxa3zarenb CI0KHOCTH PACCUUTHIBAETCS 110 OTHOLICHHIO YUCIIA PYAHBIX NepeceucHuit (V)
K CyMMeE BCEX Pa3BEIOYHBIX MepeceueHui (PyIHbIX, 0e3pyIHBIX BHYTPUKOHTYPHBIX N, U 3aKOH-
TYpHBIX N,, 0OOPHCOBBIBAIOLINX OOIIYIO TPAHHILY CIOKHOTO 0OBEKTa):
N
Np,+N:+N,

Koadduument Bapuanyy MOIHOCTH U K03 PULIMEHT BapHaluu cojepkaHus (B %) BbIUUC-
JSAI0TCA 00IEN3BECTHBIMU CIIOCOOAMU 10 CYMME pa3BEAOYHBIX JAHHBIX:

(1.2)

V., =27 100, (1.3)
mcp
_Sc

Ve=2C1100, (1.4)
cp

rae S, u Sc — COOTBETCTBEHHO CPEIHEKBAJAPATUYHBIE OTKJIOHEHUS! MOIIHOCTH €IUHUYHBIX
PYIHBIX TIEPECEUEHUN U COJEP’KaHUS B HUX TOJE3HOTO KOMIIOHEHTA OT UX CpeaHeapudMeTnie-
CKHUX 3HAYEHHUH M, U Cop.

OO0600111eHHbIE OPUEHTHUPOBOYHBIC MpeSIbHbIE 3HAUCHUs MOKa3aTeNield CI0KHOCTU CTpoe-
HUS PYJHBIX TEIl IO MECTOPOXKACHUAM |-, 2-, 3- 1 4-i1 TPYIIIT CJIOKHOCTH MPUBEJICHBI B TAOJIHIIE.
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KonuuecTBeHHBIE XapaKTCPUCTUKHN NUBMCHYNBOCTHU OCHOBHBIX CBOMCTB OpYACHCHUA

I'pynna mectopoxaenuit

Tloka3aTenn M3MEHUYNBOCTH

00BEKTOB Pa3BEIKHI

(hopMbI coaepkaHus
K, q Vin, % Ve, %
1-s1 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-s 0,4-0,7 | 0,4-0,6 | 100-150 100-150
4-g <04 <04 > 150 > 150

Tabmuna

PeleHne 1o OTHECEHHIO MECTOPOXKIAEHUS K KOHKPETHOU IPYIIE INPUHUMAETCSA 10 COBO-
KYIHOCTH BCEH I'eoJOruueckoil MH(OpMalnuu ¢ y4eToM IMOKa3aTess, XapaKTepU3yIOIIero Hau-
BBICIIIYIO H3MEHUYMUBOCTH (DOPMBI MJTH COAEPIKAHMUS.
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