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MeToanuyeckue pekoMeHaauuM no npuMeHennio Kinaccnukanum 3anacoB MeCTOpPOKIEHU I
U MIPOTHO3HBIX PECYPCOB TBEPAbIX MOJIE3HBIX HCKOMaeMbIX (MapraHueBbIX Pya)

| OO01mue cBeaeHus

1. Hacrosimue MeTonuyeckue peKOMEHIauy 1o npuMeHeHnto Knaccudukamnuu 3amacos
MECTOPOKJICHUIM U MPOTHO3HBIX PECYPCOB TBEPABIX MOJE3HBIX UCKOMAEMbIX (MApTaHLEBBIX PYH)
(manee — Meronuueckue pekoMeHAaI) pa3padoTanbl B cooTBeTcTBHM € [lonoxxenneM o MuHu-
CTEpPCTBE MNPUPOJAHBIX pecypcoB Poccuiickoii denepannu, yTBEPKICHHBIM I1OCTaHOBIECHHUEM
[TpaButennctBa Poccutickoit denepanuu ot 22 utons 2004 r. Ne 370 (Cobpanue 3aKOHOAATEIb-
ctBa Poccuiickoit ®enepanun, 2004, Ne 31, c1.3260; 2004, No 32, ct. 3347, 2005, Ne 52 (3u.),
cT.5759; 2006, Ne 52 (3u4.), cT. 5597), Ilonoxenuem o denepaibHOM areHTCTBE MO HEAPOIIOIB30-
BAHMIO, YTBEpPXKIEHHBIM MocraHoBieHHeM IIpaBurenscrBa Poccuiickonn ®enepaunu o1
17 urons 2004 r. Ne 293 (CoOpanue 3axoHonatenbctBa Poccuiickoit ®enepaunn, 2004, N 26,
cT.2669; 2006, Ne25, c1.2723), Knaccudukanueit 3amacoB MECTOPOKIEHUN U MPOTHO3HBIX pe-
CYpPCOB TBEPJBIX IOJIE3HBIX MCKOMAEMbIX, YTBepKAeHHOW npukazom MIIP Poccum or 7 mapra
1997 1. Ne 40, u conepkat peKOMeHaIuu 1o npuMeHernio Kiaccudukanum 3amacoB MecTopo-
KICHUN U MPOTHO3HBIX PECYPCOB TBEPJIBIX MOJE3HBIX UCKOMAEMbIX B OTHOUIEHUH MapraHIeBbIX
pyA.

2. MeTronuueckue peKOMEHAAIIMU HAMPaBJICHbl HA OKa3aHUE MPAKTUYECKOW MOMOIIU He-
JPOIIOIB30BATENISIM M OpraHU3alUsIM, OCYIIECTBISIONIUM MOJTOTOBKY MaTE€pUaIOB MO MOJCUETY
3aacoB MOJIE3HBIX UCKOMAEMBIX U MPEACTABISAIOMIMX UX HA TOCYAAPCTBEHHYIO SKCIIEPTU3Y.

3. Maprasnen — cepeOpuCcTo-0eblii XPYIKUI MeTaJlJl, UMEIOITUN TUIOTHOCTE 7,2—7,46 r/em’,
TemnepaTypy miasienns 1244 'C. OCHOBHBIM MOTPEOUTEIEM MapPraHIEBbIX IPOAYKTOB B Poccnn
B HacTosLlIee BpeMs sBJsAeTCA yepHas MeTanyprus (oxosno 90 %), rae oH UCHONIb3yeTcs Ipe-
MMYILIECTBEHHO B BUJIE CILJIaBOB C KeJe30M ((dheppomapraniia) U KpeMHHEM (CHJIMKOMapraHiia), a
TaKK€ METAJUIMYECKOTO MapraHia, MPUMEHSEMBIX [JIsi PACKUCICHHS U JIErMpOBaHMs cTaiu. B
CpPaBHUTEIBLHO HEOOJIBIIIOM KOJMYECTBE MapraHel] HCIOJIb3YeTCS B MPOU3BOJACTBE CILJIABOB C
[BETHBIMH MeTaJlJIaMHU (MEJIbI0, aIFOMUHUEM, HUKeJIeM U JIp.). Tonbko 5—10 % metamna motpel-
JSIeTCS B DJEKTPOTEXHUUECKON (IUIs1 IPOM3BOJICTBA CYXHMX OaTapeii), XMMUYECKOW MPOMBIIIICH-
HOCTH, KEPAMHUYECKOM M CTEKOJHbHOM IPOU3BOJICTBE, B CEIILCKOM XO3SMCTBE (I00ABKH B MUHE-
payibHBIE yIOOpEHUS U B KOpMa ISl )KUBOTHOBOJICTBA).

4. Cpennee coaepkanue Maprasiia B 3eMHOUM kope okoJio 0,1 %, B pa3IMUHBIX TOPHBIX MO-
ponax oHo kosebnercs ot 0,06 1o 0,2 %. Mapranen BcTpedaercs B IpUpo/JIe INIaBHBIM 00pa3oM B
BUJIE OKCHJIOB, TUAPOKCHUJIOB, KapOOHATOB M cHiMKaToB. M3BectHO Oosiee 150 MuHepaios, co-
JeprKaluX Mapratel, Ho MPOMBIIIUIEHHOE 3HaYeHUe UMEET JUIIb HeOoIbIas uX 4yacTh (Tadi.1).



I'1aBHBIe MUHEpPaJIbI MAPTraHUEBBIX Py

Tabmumna 1

Munepainbt Xumuueckas popmyna Conepxxanue
Mn, %
1 2 3
[Tupomnro3ut MnO, 60-63,2
l'aycmanuT Mn;0, 72,0
Bbpaynur 3Mn,0;MnSi0O; 60-69,5
[Ncunomenan (Ba, Mn*"); Mn** O14(OH); * nH,0O 45-60
Axobcut MnFe,0, 50-55
Mauraaur MnOOH 62,5
Bepnagut MnO, - nH,0 44-52
Tonopoxut (K, Ca, Mn™) (Mn™", Mn™, Mg)eO1z * 47-54
3H,0
Ponoxposur MnCO; 47,8
Amabanauu MnS 60,4
I'anokcur MnAl,O, 50,5-52,3
Pononut CaMnSi;0,5 32-43
Panceent (Ca, Mn**) Mn** Oy -* 3H,0 43-50
Bycramur (Ca, Mn);3(S1309) Fe, Mg, Zn 12-20

5. Ha tepputopuu Poccuu KpymnHbIX pa3padaThIBa€MbIX MECTOPOXIEHUU MapraHiia HerT,
MOTPEOHOCTH METALTYPrU4eCKOM M XUMUUYECKON MPOMBIIIIEHHOCTH YJOBJIETBOPSIOTCS B OCHOB-
HOM 32 CYET UMIIOpPTa TOBapHBIX MapraHIeBbIX pya YKpaunsl, [ py3un, Kazaxcrana.

Pa3BenanHble U y9T€HHBIE TOCYIaPCTBEHHBIM OAaJTaHCOM 3aIachl MPEACTABICHBI OSTHBIMH U
TPYAHOOOOTaTUMBIMHU pyAaMu. B cBs3u ¢ 3THM mpolbiieMa co3iaHusi COOCTBEHHON MapraHIleBO-
pyaHOI 6a3bl MOXKET OBITh pelieHa 3a CYET pa3paboTKH Oosiee COBEPUICHHBIX TEXHOJIOTHI 000-
rameHusi KapOOHATHBIX Py, a TAKXKe MOMCKA U Pa3BEAKH HOBBIX MECTOPOXKICHHM, B TOM YHCIIE
HETPaIULUOHHBIX TUIIOB.

6. [IpOMBIIIJIEHHBIE TUIIBI MECTOPOXKACHUN MapraHLEeBbIX PyH MPEACTaBICHbI: MOPCKUMHU
0CaJIOUYHBIMH U BYJIKAaHOTE€HHO(TUAPOTEPMAIILHO)-0CaA0YHBIMU, METAMOP(PU30BAHHBIMH U THIIEP-
TE€HHBIMH, & TAKK€ MECTOPOXKIACHUSIMH HKEJIe30MAPraHIeBbIX 00pa30BaHUN (KOHKPELHUH, KOPKH)
JTHa MOpel 1 okeaHoB (Tabir. 2).

OcanoyHble MOPCKHE MECTOPOKIEHUS MMEIOT HauOoJblliee MPOMBINIJIEHHOE 3HAa4Y€HUE, B
HUX cocpenoroueHo 6osee 80 % MHUPOBBIX 3alIacOB MapraHIEBBIX PyA. TUINUYHBIMU MIPEICTaBH-
TEJISIMU ATOTO THUIA MECTOPOXKAEHUN sBIsAOTCS Hukononbckoe, bonbmerokmakckoe (YkpauHa),
Umnatypckoe (I'pys3ust), Bapnenckoe (bosrapusi), 10kanu30BaHHbIE B [E€CYAHO-TJIMHUCTBIX OTJIO-
KEHUSX HIDKHErO OJIUTOlIeHa U oOpasyrolue KpynHenmyto [IpruuaepHomMopckyto mpoBuHIMIO. B
Poccun x ganHoMy tuny otHocutcsi CeBepo-Ypaibckas rpyima MectopoxaeHuit (Mapesarckoe,
TremBUHCKOE, bepe3oBckoe u ap.).

MecToposxeHusl MPEeACTaBIAIOT CO00M MOJOro 3ajerarllre MIacToBble 3aliekH, COCTOs-
IIM€ U3 OJHOTO WM HECKOJNBKUX (10 25) MIacTOBO-IMH30BUIHBIX TEJ, NEPECIAUBAIOIINXCS CO
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cinossMu 0e3pyIHBIX MOpoa. MOIIHOCTh PyAHBIX MpocioeB konebnercs oT 0,1 10 4 M, a pyaHbIX
zanmexeit — 10 11 M (Yuarypckoe). O0mas narepanbHas IPOTSKEHHOCTh PYIHBIX PAiOHOB JI0C-
turaet 200-250 km (FOxHast Ykpauna, 3aypainbe). B coctaBe pyn mivpokoe pa3BUTHE UMEIOT OK-
CUJHBIC, OKCUIHO-KapOOHAaTHBIE W KapOOHATHBIE Pa3HOBHIHOCTH, IMOCJIEAOBATEIHHO CMEHSIO-
e ApYr Apyra B HalpaBJICHUU BBIKIMHUBAHUA. BylkaHOTeHHO (IrMAPOTEpMAaNIbHO) - OCa04-
HBIE MECTOPOXICHHS JIOKAJTU3YIOTCS B COCTaBE BYJIKAHOTEHHO-OCAJOYHBIX (hOpMAIHid, KOTOPHIE
OTBEYAIOT PA3JUYHBIM CTAJIUSIM T€OCHUHKIMHAIBLHOTO PA3BUTHS CKJIAJYaThIX 30H M OTIUYAKOTCS
JIpYyr OT Apyra BEUIECTBEHHBIM COCTAaBOM PYAOBMEIIAOIINX MMOPOJ, COOTHOIICHUEM BYJIKAHUYE-
CKOM W OCaJ0YHOW coCTaBisifoNIMX mnaparenesucoB. Ha tepputopun CHI' Hambonee BakHOE
MPOMBIIIIEHHOE 3HAYCHHE MMEET ByJIKaHW4Yeckas Gopmanus. PymHeie 3anexu umeroT Gopmy
JIMH3, TJIACTOBBIX TEJl PA3JIMYHON MOIIHOCTH M MPOTSHKEHHOCTH, KOTOPBIE 3aJIETal0T COTJIACHO C
BMENIAIONIMMHU TOpoJiaMu. Pylibl MECTOPOXKIEHUI B pa3HOM CTENEHH W3MEHEHBI MO BIUSHUEM
PETHOHAIBHOTO MeTaMOp(hU3Ma, B CBS3U C YEM HEPEIKO UMEIOT CIIOKHBIM MUHEPAILHBIA COCTaB.
['maBHBIMM MUHEpanIaMu Py SBISIOTCS OKCHIBI MapraHiia (raycMaHuT U OpayHHT). B psage me-
CTOPOXKACHUHN MPUCYTCTBYIOT CHJIMKAThl MapraHiia (poJOHUT, OyCcTaMUT, crieccapTyuH). Mapras-
LEBBIE PYAbl HEPEIKO ACCOUMHUPYIOT C PyJaMU APYTUX METAIIIOB: KEJIE3HbIMU — MarHuTorop-
ckasg rpynna mecropoxzaeHuil (Poccus), xkene3HbIMM M NOJUMETANIMYECKUMU — ATacyickas
rpynna mectopoxaeHuil (Kazaxcran).

MetamophoreHHble MECTOPOXKJICHUSI CBSI3aHBI C MapraHElCOACP)KAIUMH CUITUKATHBIMU
MOPOJaMH — TOHAUTAMH W UTa0OUPHUTAMHU, 3aKITFOYAOIIUMH B ce0e TIPOCIION U JIMH3BI MapTaHIIe-
BBIX PYJ, XapaKTEPHU3YIOIMUXCA OOJBIIMM Pa3HOOOpa3MeM MapraHercojepkKalluXx MHUHEpaJoB,
CpeaH KOTOPBIX MPeo0IalatoT OKCUIbI (OpayHHUT, TayCMaHUT), KapOOHATHI (POJTOXPO3UT, MaHTa-
HOKAJIBIIUT) U CHJIMKATHI (POJOHUT, OycTaMuT). PyaHBIe TONIM MMEIOT 3HAYUTEILHYIO CyMMap-
HYIO0 MOIIIHOCTb U MPOTSHKEHHOCTD (IeCcSITKU KuiioMeTpoB). Hanbonee kpyriHble MapranieBopy-
Hble 00BEKTHhI Takoro Tuma u3BecTHbl B FOAP, Unaum u bpasunuu. B Poccun ¢ ronamToBoii
dhopmarueli cBsizaHo Y TXyMcKoe TiposiBieHue B CasHax.

MecTtopoKaeHus BbIBETpUBaHUS (TUIIEPreHHbIE) 00pa3yroTCs B 30HE TUIlepreHesa nepBuy-
HBIX MApraHileBbIX Py U MapraHUEHOCHBIX MOPOJI, COASPHKAIIMX MUHEPAIbl MapraHiia HU3IIUX
BaJICHTHOCTEN — KapOOHATHI, CHJIMKAThI, OKCUJIbI (OpayHUT, TayCMaHUT). 3HAYUTEIbHBIC 10 3ama-
caM MECTOPOKJIEHUSI TOro THMa u3BecTHHI B 3amamHod Adpuke, IOxnoit Amepuke, NHmuu.
MecTopoxkaeHus MPEeACTaBIsAIOT CO00il cepuu TIACTOB M JIMH3 MUPOITHO3UT-TICUIOMENaHOBBIX
BBICOKOKaueCTBEHHBIX pya. Ha Tepputopun Poccun coOCTBEHHO TMIIEPTEHHBIX MECTOPOXKACHUI
HET, a py/Ibl 30HBI TUIIEPTeHE3a MPOSBICHBI HA BCEX MECTOPOKICHUSIX MapraHila U CBsI3aHbI Ipe-
MMYILIECTBEHHO C ME3030MCKO-KallHO30MCKMMU KOpamu BbiBeTpuBaHus (Y cuHckoe, [TapHOKCKOE,
HypHoBckoe, HukomnaeBckoe, Ma3yinbCckoe U JIp.) U, IOPOM, OMPEAEIISIOT TPOMBIILUICHHYIO 1IEH-
HOCTh MecTopoxaeHus (IlopoxuHckoe).



Tadmuna 2

IIpombllIeHHBIE THIIBI MECTOPOKIEHUH MapraHa U OCHOBHbIE THIIBI Py

Cpen-
HEee
cozep-

IIpo- PynHo- IIpupon- YKaHUE [Ipumepsl
MBIIIUIEH- | (hOpMAIHOH- HBIN Mn, % . MECTOPOXK-
HBII THII HBI (MuHE- (mo- [IpombIIITIEHHBIH JIEHU
MECTOPO- | THII MECTO- pajbHbI) | MyTHBIE (TEXHOJIIOTMYECKHIA) (nposiBiie-
KIACHUN POKJICHU THII PYJ 10JIE3- THII Py 1T HUW)

HbIE
KOMIIO-
HEHTBI)

1 2 3 4 S 6
Ocanou- | [InacroBeiii | Pomoxpo- 16-48 | Metaimypruueckuiit map- | HoBoOepe-
HBIE MOP- | B OCAJIOYHBIX | 3UTOBBIN TaHIIEBBI KapOOHATHBIN 30BCKOC
CKHe (Teppuresn- (COPTUPOBOYHBIN, T'PABU-

HBIX) TIOPO- TallMOHHO-MaTrHUTHBIN )
nax [Tupoaro- 26-50 | Xumuueckuit mapranue- | Yuatyp-
3UT- BBII IIEPOKCUIHBIN (COp- | CKOE
TICUJIOMeE- TUPOBOYHBIN, rpaBuTauu- | (I'pys3us)
JIAHOBBIN OHHO-MAarHUTHBIN )
Bynkano- | [lmacro- u Ponoxpo- 16-32 | Metamutypruyeckuit Ycunckoe,
T€HHO JIUH3000pa3- | 3UTOBBIH C MapraHneBbiii kapoonat- | [Topoxun-
(rugpo- HBIN B BYII- MaHTaHO- HBII (COPTUPOBOYHBIN, CKOE€
TepMajb- | KAHOTEHHO- | KaJIbIUTOM IpaBUTALlMOHHOMArHUT-
HO)- 0CaJ0YHBIX HBIN)
ocaznoy- IopoJax I'emaTut- 16-35 | Metannypruueckuit map- | JlypHOB-
HbIE raycma- raHUEBbI OKCHJIHBIN CKO€
HUT- (COPTUPOBOYHBIH, T'PaBU-
OpayHHTO- TAlMOHHO-MAarHUTHBIN )
BBIN
Bbpaynur- 20-35 To xe OxHo-
raycma- XWHIaH-
HUT- CKO€
MarHeTu-
TOBBIH C
pPOIOXpPO3-
TOM
Mera- [LmacTo- n l'aycma- 12-28 | Metaiuypruueckuit map- | [lapHok-
Mopo- JIMH3000pa3- | HUT- raHUEBbI OKCHJIHO- CKO€
TEHHBIE HBII B M€Ta- | MUPOJIIO- KapOOHATHBIN (rpaBUTa-
Mopduue- 3UT- LIHOHHO-MarHUTHBIN)
CKHMX IIOpO- | POIOXpO-
nax 3UTOBBIN




1 2 3 4 5 6
BriBet- [Lname- n [Tupomro- 15-45 | Metainypruueckuit map- | Hukomnaes-
puBaHus | TUH3000pa3- | 3UT- TaHLIEBBIN OKCHUIHBIN cKoe
(runep- HBI B KOpax | MCUIOMe- (COpTUPOBOYHBIN, TPABU-

ICHHBIE) BBIBETpUBA- | JIAH- TallMOHHO-(MarHUTHBIN )
HHS MECTO- KpUIITOME-
POXJIEHUI U | JJAHOBBIU C
MapraHiieBo- | FéTUTOM U
COZepKAIIUX | TUAPOTE-
opoJ THTOM
I'érut- 16-28 To xe [yHry-
BEpPHAJIUT- JICIIICKOE
IICUJIOME- (nposiBe-
JIAaHOBBIN HHE)
IInposro- 26-37 7 Kunyaxk-
3UT- CKoe
TICUIOMe- (mposiBie-
JIAHOBBIM HHE)
IIcunome- 25-30 ” VYcuHckoe
JIaH-
BEpHa/U-
TOBBIU
Bepnagur- | 15-28 | Meramnypruueckuii Map- | IlopoxuH-
IICHUJIOME- TaHLIEBBIN OKCHUIHBIN cKoe
JIaH- (IpOMBIBOYHBIH, COPTH-
MUPOJITIO3HU- POBOYHBIHN, TPAaBUTAIIMOH-
TOBBIM HO-MarHUTHBIN)
[Tupomro- 10-19 | Metamnypruueckuit map- | I'pomoB-
3UT- TaHIEeBBIA OKCUIHBINA CKO€E
[ICUJIOME- (COPTUPOBOYHBIN, IT'PABU-
JIAHOBBIN TallMOHHO-MarHUTHBIN )
Jlnarene- | Ilmameo0- KobGanbt- 20-30 | Metamumypruueckuit, xu- | AGuccaib-
THYECKH- | Pa3HBII JKeJie3o- (Fe, Co, | Muueckuii K00aIbT- HBIE PaB-
ceJIMMeH- Mapranie- | Ni, Cu) | MmapraHueBblii OKCUAHBIN | HUHBI JHA
TaIMOH- BbI€ KOH- (ruppoMeTajuTypruye- OKEaHOB
HbBIE B CO- KpELHH U CKHI) (OKMK) u
BpEMEH- KOPKH IIOJIBOJHEIC
HBIX TOpbl U
ocaJiKkax MOJTHATUS
(KMK)
Keneso- 5-30 | Metammypruueckuii, xxe- | lllenbd
Maprasue- (Fe) JIE30MApPTraHUEBbIN OK- dunckoro
BbIE KOH- CUIHBIN (TUAPOMETAIUTYp- | 3ajiMBa
Kpeuuu u TMYECKNN)

KOPKHU




CkorieHus KeJle30MapraHiieBbIX 00pa3oBaHUi Ha THE MOPEW U OKEaHOB OTHOCSTCS K Tep-
CIEKTUBHBIM KOMIUIEKCHBIM MECTOPOXACHHSIM, OOpa3yIOmUMCsl B TMPOIECCE CEANMEHTANA U
JMareHe3a COBPEMEHHBIX ocankoB. [1o ycioBusM o0pa3oBaHUsS CpPeld HHUX BBIJCISIFOTCS TIIy0O-
KOBOJIHBIE U MEJIKOBOJTHBIE.

YKenesomaprannessie koukpernun (JKMK) u xobansromapranuessie kopkn (KMK) Berpe-
4aloTCsl BO BCEX OKEaHax.

KMK cocpenoToueHsl Ha abMCCaNbHBIX JOJMHAX OKEAHOB MPEUMYIIECTBEHHO HA ITyOMHaX
4800-5500 wm. [TomgaBnsroree YUCIO PYAHBIX MOJIEH pacmoyiokeHo B THXOM OkeaHe, 0COOCHHO B
3oHe Knapuon — Kmunnepron. (15002000 km). IlnoTHOCTh 3aneranusi KOHKpeuuid (MX macca
npuxosIascs Ha | M” 1HA) BAPBUPYETCS B MIMPOKHX IIPEACIaX, PEAKO MpeBbiimast 30 Kr/m’.

3asie’u KOHKPELHH SBIISIOTCS KOMIUIEKCHBIMU MecTopoxkaeHussMu Mn, Ni, Co u Cu. ua-
MeTp koHkpenuit coctapiuser 0,1-n - 10 cMm., npeumyiiectBeHHo — 3—7 cM. KoHkpenuu coaepxat
(%):Mn 25-30; Fe 6-12; Ni 1-2; Co 0,2-1,5; Cu 1-1,5; P 0,5-1; B xauecTBe nmpumeceil B HUX
oOHapyxensl Mo, P33, V, nnatunousisl, Au u Ipyriue KOMIOHEHTHI.

[ToTeHnManbHBIN UHTEPEC MPEACTABISIIOT KOOAIbTOMAPraHIeBble KOHKPELMOHHO-KOPKOBBIE
oOpa3oBanusi MUPOBOTO OKE€aHa, U3BECTHBIC HA MOJBOJHBIX TOpax U OKEAHUYECKUX MOHSATHUSIX
Ha riyounax ot 300 mo 4000 M, roe oHM HEpemKo o0pa3yloT MOKPBHITHS MOIIHOCTHIO OT HE-
CKOJIbKUX MUJUIUMETPOB 110 10 cM Ha KOpPEHHBIX MOpOAaX WIM YIUIOTHEHHBIX ocaakax. Kopku
cioxenbl Tuapokcunamu Fe u conepxat Mn, Co, Ni, Cu u P.

’KenezomapraHiieBbie KOHerHI/II/I* (O)KMK) Ha nHe ®@uHCKOTO 3ayIMBa balTHilCKOro Mopst
SBJISIOTCSI HOBBIM BUJIOM MUHEPAIBHOTO ChIPbsI, UCIIOJIb30BaHNUE KOTOPOI0 00YCIOBICHO OCTPHIM
nedunutoMm B Poccun Mapraneucoaepxamux pyad. LleneHnanpaBieHHO pyabl HaYall H3y4aThCs
TOJBKO ¢ 1999 r.

JKMK 3aneraroT HEmocpeACTBEHHO HAa TTOBEPXHOCTH MOPCKOTO JTHA U 00pa3yIoT 3aJIeKH OT-
HOCcHUTENbHO HeOoubuX (3—15 kM) pazmepoB Ha riryouHe 10-90 M. B coctaBe KOHKpeUMid ruj-
POKCH/IBI U OKCHJIBI MapraHia cocTaBiisiioT 65—70 % o0011eil Mmacchl pyJJHOTO BEIIECTBA, TUAPO-
keugsl xeneza 30-35 %. Conepxannst Mn B JKMK xoneb6nercs ot 5 go 30 %, Fe 5-30 %, P 1-5
9, opranuyeckoro Bemiectsa  7,5-24 % npu cpegnem 11,5 %.

3anexu mwenbPosbix KMK ®@unckoro 3anuBa 3HaUUTEIBHO OTIUYAIOTCS OT U3BECTHBIX 3a-
nexer rry0okoBoiHBIX okeaHndeckux JKMK mo mopdonoruu miacToB, yciaoBusM GpopMupoBa-
HUS ¥ 3QJIETaHUsl, MUHEPAIBHOMY U XUMHUYECKOMY COCTaBY KOHKPEIUW, TEXHOJIIOTUH UX JOOBIYN
u nepepabotku. llenspossie dKKMK B oTnmumne oT riiy00KOBOIHBIX MOTYT paccMaTpUBATHCS HC-
KJIFOUUTEJIbHO KaK MapraHiieBas pyJa.

7. Tlo MUHEpPAIBHOMY COCTaBY MapraHIIeBbIE PY/bl pa3AeliIIOTCA Ha OKCUAHbIC, KapOOHAT-
HbIE U CMELIaHHbIE.

HauGonbiiee mpoMBIIIEHHOE 3HAYEHUE WMEIOT OKCHIHBIE PY/Abl, B KOTOPHIX TJIaBHBIMU
PYIHBIMH MUHEpalaMH SIBJISIIOTCS OKCUABI M THMAPOKCHUJIBI MapraHia (IMUpOJIIO3UT, TICHUIIOMENaH,
SAKOOCUT, MAaHTaHUT, OpayHUT, TayCMaHuT U Ap). OKCUAHbBIE PYIbl BKIIOYAIOT OKUCHBIE (ITEPBUY-
HbI€ MTUPOJIO3UT, ICUIOMENIaH, MAaHTaHUT, OpayHUT, SKOOCUT U Jp.) U OKHCIIEHHbIE — Pa3BUBAIO-
IIFecsl B KOpe BBIBETPUBAHUS TIABHBIM 00pa3oM KapOOHATHBIX PYJ (MTUPOIIO3HT, IICHIOMEIAH,
BEPHAINT, TOJOPOKUT, KPHUIITOMENaH). 3a PyOekoM HauOOJbIIee MPOMBIIIICHHOE 3HAYCHUE
MMEIOT OKUCHBIE (ITEPOKCUIHBIE — MUPOJIFO3UTOBBIEC, HCYTUTOBBIE) pyabl (Mn 5018 %) Hu3KO-

" Tpe6oBaHUs K H3yYEHHIO KETe30MAPraHIEBbIX KOHKPEIHii 1 KOOAIbTOMAPTaHIIEBBIX KOPOK MHPOBOTO OKEaHa peria-
MEHTHPYIOTCS COOTBETCTBYIOIMMHI HOPMAaTHBHBIMU M METOIMYECKUMHU TOKYMEHTAMH.

) TpeboBaHus K M3YYCHHUIO JKEJIE30MapraHIeBbIX KOHKpenuii menbda GuHckoro 3anuBa bantuiickoro Mopst B HacTosiiiee
BpeMsl pErJIaMeHTHPYIOTCS «BpeMeHHBIMH METOIMYECKHMMH PEKOMEHIALMsIMU 10 NpuMeHeHHto Kiaccmdukanuu 3anacos
TBEPbIX MOJIE3HBIX KOMIOHEHTOB K MECTOPOXKICHHSIM LIEIb(OBBIX jKeIe30MapraHieBbix KoHkpeuii» (C.-I16, 2003).
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dbochopucteie (P 0,04-0,08 %), kak mpaBuiIo UCHoOIb3yeMble 0e3 oboramenus. OKHUCHBIE PYIbI
WHTEHCUBHO HUCIIOIb3YIOTCS MPOMBIILUIEHHOCTBIO, TaK KaK OTIUYAIOTCS BBHICOKUM COJIEp>KaHHEM
MapraHiia, JIETKO 00OTaIaloTCs MyTeM MPOCTOTO TPOXOUYEHUS U CIYXKAaT BRICOKOKAYECTBEHHBIM
CBIPbEM, MPUTOTHBIM ISl XUMUYECKOW MPOMBILIUIEHHOCTH U MPOU3BOICTBA CTAaHAAPTHBIX MapoOK
deppomapranna. B Poccun kpynHbie u cpeaHero macimrada MEeCTOPOXKACHUS OKHCHBIX Py OT-
CYTCTBYIOT. Pynbl MeIKUX MecTOpoxkAeHUM OenHble U cpeanero kauecta (15-37 % Mn), xpyn-
KHe, IpU IpOOJICHUH CKJIOHHBIE K MEPEeU3MeNIbUYeHHUIO U, KaK CIEACTBUE, — K MOTEepsIM Haubosiee
LEHHBIX MUHEPAJIOB CO LIIITAMAMH.

Cpenu pya 3TOro TUNa BBIIETSAIOT NEPOKCUIHBIE, OTINYAIOIINECS MPEUMYIIECTBEHHO IH-
POJIIO3UTOBBIM MUHEPAIbHBIM COCTAaBOM. B KkadecTBe KpUTEpHs NJisi OTHECEHHS MapraHILEBBIX
PYI K MEPOKCUIHBIM UCTIONB3YIOT KOA(DPUIIMEHT NEPOKCUTHOCTH — OTHOIIEHUE COJEPKaHUS JIH-
OKCHJIa MapraHiia K cojepxanuto oomero Maprania (K = MnO,/Mn): pynbl OTHOCSATCS K TIEPOK-
CUJIHBIM, eclii KO3 UIMEeHT nepokcuaHocTh > 1,3 npu conepxkanuu MnO, > 41,8 %. Ilepok-
cugaeie pyasl ['py3un (Unatypckoe mecrtopoxaeHue) oeannie (26 % Mn) — eAMHCTBEHHBIC B
CHI', u3 KoTOpbIX 00OTaIlIEHUEM MOTYYalOT BRICOKOKAYECTBEHHBIE MUPOJIIO3UTOBBIE KOHIIEHTpA-
THI.

B Poccun ocHOBHOE MPOMBIIIUIEHHOE 3HAYEHUE UMEIOT OKUCIIEHHBIE PY/bl KOP BHIBETPUBA-
HUS — MapraHieBbIe U XKeae3oMapraniieBbie, oT Huzkopochopuctoix (P < 0,1 %) no Beicokodoc-
dopucteix (P > 0,3 %) — Ycunckoe, [lopoxunckoe, Hukomnaesckoe, [lapHokckoe, JlypHOBCKOE U
IpYTHe MECTOPOKACHMUS.

Heckonbko ocobnsikoM ctosT okcuanbie pyasl JKMK u KMK gHa mopeii u okeaHoB. Pybl
SBJISIOTCS] IPUPOIHO-JIETUPOBAHHBIMHU M MOTYT HIMPOKO MUCIOJB30BATHCS B UEPHOU METaJUTyprHUu:
npu coaepxanuu Mn 10-35 % — nyist nonydeHus 3epkanbHOro uyrysa, npu 5—10 % — st npo-
M3BOJICTBA MapraHIleBUCTOIO YyryHa. JTO MPOLECC MPSIMOTO JIETUPOBAHUS, KOTOPBIM MEIJIEHHO,
HO BHezpseTcs Ha 3aBojaax Poccum. CumTaercs, 4yTo mpu coaepxkaHud Mn B kele3HOU pyne
6ombiie 15 % pacxoibl SHEPrOHOCHUTENEH MPEBBIMIAIOT HEOOXOAUMBINH 3KOHOMUYECKU 3 dexT
(pyAbl TPYAHO IJIABSTCS), HO MPOLECC MPSIMOTO JISTUPOBAHUS MPUBOAUT K 3HAUUTEIBHONU IKOHO-
MUU JOPOTUX MAPTaHIIEBBIX CILIABOB.

Kap6onatHble py/bl ClIOKEHBI MPEUMYILIECTBEHHO KapOOHATAMH MapraHia: poJg0XpOo3UToM,
MaHTaHOKAJIBIIUTOM, MapraHllOBUCTBIM KaJdbLUTOM. PyJbl TP OTHOCHUTENIBHO HU3KHUX COJIepXKa-
HUsX Maprania (He npesbimaer 20-25 %) U OTHOCHTEIHLHO BBICOKOM cojiep:kanuu (ocdopa xa-
pPaKTepU3YIOTCS TPYAHON 000raTUMOCTBIO U BBICOKON C€0ECTOMMOCTBIO KOHIIEHTPATOB, OJJHAKO B
CBSI3M C COKpAIICHUEM 3allacoOB OKCUIHBIX PYJ U MOUCKOM MPOTPECCUBHBIX TEXHOJIOTHI nepepa-
OOTKH JIOJI UX B MIPOU3BOJICTBE MapraHiia OyJIeT HEYKIIOHHO BO3PACTaTh.

B pesynbpTaTe MCHONB30BaHMS HOBBIX CXEM OOOTalIEHUS W CKBAXMHHOTO MOJ3€MHOTO U
KYYHOTO (4aHOBOT'O) BbIIIETAYMBAHUS HA MEPBOE MECTO IO MPOMBIIUIEHHOW 3HAYUMOCTH BBIXO-
IAT KapOOHATHBIE PYJIbI C POJAOXPO3UTOM, MAHTAHOKAJIBLIUTOM U Jp. Pyasl ot O6eaubix (15-25 %
Mn) no Gorateix (37-48 % Mn). B Poccun 3amacel 1 mpoOrHO3HBIE PeCYPChl OEAHBIX PYA U PYA
CpEIHEro KauecTBa MCUYUCIIAIOTCS JECSITKaMU-COTHAMHM MUJUTMOHOB 10 Mujuiapaa ToHH (Hosas
3emis, Apxanrensckas, CepanoBckasi, KemepoBckas o6i., Pecybnmka Xaxacus, UpkyTckas
o0u1., XabapoBckuii kpaii, Maraganckas o0J1. u 11p.).

Bonbiioe noreHnnansHoe 3Ha4eHUE AJIs1 YEPHON METaNTypruu UMEIOT MapraHIeBUCThIE U3-
BecTHIKUA (5—-10 % Mn, 46-52 % CaQ), KoTopble MOXKHO HCIIOJB30BaTh B KauecTBe (uroca u
packuciauTens: | MIIH T JEeTUPOBAaHHBIX MApTaHIIEBBIX (DIIFOCOBBIX M3BECTHAKOB (YIIYTEISIKCKOE
Mectopoxenue B PecryOnuke bamkupus, Ycunckoe — B KemepoBckoii 001, ¥ Jap.) MO3BOJIST
AKOHOMHTDH OKO0JI0 20 ThIC. T MapraHIEBbIX CIIJIABOB.



CMelanHble pyJbl SBISIOTCS MEPEXOAHBIM THIIOM MEXY OKCUIHBIMU U KapOOHATHBIMH.
Nx xuMuyeckuil cocTaB 3aBUCUT OT KOJUYECTBEHHOIO COOTHOIIEHUS OKCHIOB (MaHTaHWUTA, U-
pOJTIO3UTa, TICHIIOMENIaHa) U KapOOHATOB MapraHiia (MaHTaHOKAJIBIIMTA, POJAOXPO3HUTA), B COOT-
BETCTBUU C KOTOPBIM BBIJEISIOTCS JKeJle30MapraHieBble, KapOOHATHO-CUIMKATHBIE, OKCHIHO-
CHWJIMKAaTHbIE, OKCHJHO-CHWJIMKaTHO-KapOoHaTHble W Jp. Haubonee spko OHM TPOSBICHBI Ha
BonbieTOKMakCKOM MECTOPOXKJICHUH YKpauHbl, TJle OOOralleHHUEM BBIIEISIOT CEJIEKTUBHbIE
MPOIYKThl — OKCUJIHBIX U KapOOHATHBIX MUHEPAIBHBIX THUIIOB, KOTOPHIE B JajJbHEHIIEM MOABEP-
raroTcs TIy00KOMY 0OOTaIIEHHIO C MOTYYEHUEM TOBAPHBIX TPOIYKTOB.

KapOoHaTHO-CHIIMKAaTHBIE, OKCHIHO-CHJIMKATHBIC, OKCHIHO-CHIIMKATHO-KApOOHATHBIE CMe-
HIAHHBIE PYJIbl MOTYT MPEACTAaBIATh MPOMBIIUICHHBIM UHTEPEC MPU YCIOBUU HEOOIBIIOTO KO-
JUYECTBAa CHJIMKATOB MapraHiia U MOHWXEHHOro cojiepxkanust pocdopa. [IpombinieHHass TeXHO-
jorust oboramieHus KapOOHATHO-CHIIMKATHBIX PY/I C MOJIYYeHHEM TOBAPHBIX JTUKBUIHBIX MPOAYK-
TOB pa3paboTaHa TOIbKO B ABcTpanuu: 1 peanuzanun Ca-Si-Mn npomnpoaykt (32-37 % Mn)
o0Jaropa>kuBaeTcs MOAIMIUXTOBKON pPOAOXPO3UTOBBIMHU HIIM MUPOIIO3UT-TICUIIOMENTaHOBBIMU 00-
raTbIMU KOHIIEHTPaTaMHU.

Kpome mapranna B pygax MOXKET NPHCYTCTBOBATH K€JI€30, KOJIMYECTBO KOTOPOr0 MHOTIA
3HA4YUTENIbHO. [10 COOTHOLIEHUIO ATUX AIEMEHTOB BBIACIAIOTCS: @) *KEeJIe30MapraHileBble pyabl, B
KOTOpBIX 00a MeTasula HaXOASTCs B CYIIECTBEHHBIX KOJIMYECTBAX, YaCTO MPH MPeoOIalaHuu jKe-
ne3a (Mn/Fe <1);

0) MaprasiOBHUCTBIE XKeJe3Hble pyabl (¢ coaepxkanueM Mmapranua 5-10 %). 13-3a trecHoro cpa-
CTaHMs 3TUX MUHEPATIOB PYAbl OTHOCATCS K TPYIHOOOOTaTUMBIM.

Bpaynurt-raycManuToBble pyabl 00pa3yloTcss MpH cllaboM MeTaMOp(pu3Me OCaJ0YHBIX Me-
cTtopokaeHuii. OHU TPECTABISIOT 3HAYUTENBHBIN MMPOMBIIIUICHHBI WHTEpPEC, HO HE 00pa3yroT
KPYITHBIX MECTOPOXK/IEHUHN 1 TOOBIBAIOTCS B HEOOIBIIIOM KOJIMYECTBE. B KauecTBe mpumecH B py-
Jax MPUCYTCTBYIOT OKCHUBI jKeJie3a, KapOoHaThl MapraHua. Pyasl XapakTepu3yloTcsi BKpaIuleH-
HBIMH, MAaCCHUBHBIMH, CIIOUCTBIMU TEKCTYpaMH, MPHU OOOTAIlEHUH TMEepPer3MeIb4aroTcs, KOHIICH-
TpaThl TPEOYIOT OPUKETHPOBAHHUS.

B mapranneBbix pyaax HepeaKo MPHUCYTCTBYIOT BOJb(paM, HUKeENb, KOOAIbT, 30JI0TO, Ce-
pebpo, IIMHK, CBUHEII, TAJUTHH, Oapuii, 60p, pocdop. [Tocaeanuit sBiseTcs BpeaAHON MPUMECHIO, K
COJIEPI)KAHUIO €T0 B KOHIICHTpPATE MPEIbSIBISIOTCS KECTKHE TPeOOBaHMs. 30JI0TO MEIKOE W TOH-
KO€, HAXOJIUTCSI B CBOOOHOM COCTOSIHUM U MOXET OBITh BBIJICIICHO MEXaHUYECKUMU CIIOCOOAMHU.
AHanu3 TeoJorH4eckKuX MaTepralioB MOKa3ajl, YTO B OKMCIEHHBIX pyJax Maprasiia BCEX MEeCTO-
poxaenuit Poccun u CHI' cogepxutcs 3HauMMoe KoiamdecTBo 3050Ta (10 300 Mr/T); mpu conep-
xaauu 6osee 80 MI/T U3BIEKAEMOT0 30J10Ta MPOIECC CTAHOBUTCS SKOHOMHYECKH PEHTA0ETHHBIM.

docdop cBsA3aH ¢ MUHEpaJaMU MapraHlia, ’eje3a U anaTUTOM: B MOCIEAHEM Cllydae Mpu
oOorauieHuu BbIIEISAETCs MPOMIPOAYKT ¢ coaepkanueM 10 30 % P,Os, u3 MuHepanoB mapraiia
u xene3a Gochop u3BIEKACTCS BhINICTAYMBAHUEM.

Bonbdpam npencrasien codcTBeHHBIMUA MUHEpaiaM# (BOJIb(GPAMUT, TFOOHEPHT, LICETUT) U
BBIJICIISIETCS B COOCTBEHHBIN poMIpoaykT. Hukenb, koO6anbT U Ipyrue BETHbIE METAJIIIBI MOTYT
OBITh BBIJICTICHHBI BHITICIAYNBAHUEM.

B CIIA (uunnkoBoe Mectopoxaenue Opanknug, mrat Hero-Jl)kepcu) MapraHen u xene3o
BBIJIENAIOT U3 (paHKIMHUTOBBIX pyA (ppankmunut — (Fe, Mn, Zn)O (Fe, Mn),0; ). U3 pynbl
LIUHK BBIJEISAETCS TUCIUIUISAIUCH, 0CaloK COAEPKUT 10 15 % Mn u okono 40 % Fe, ucnomnb3ye-
MOTO JJIsl IPOU3BOACTBA 3€PKATBHOTO YyryHa.



II. I'pynnupoBKa MeCTOPOKAECHUI MO CJA0KHOCTH Fe0JI0rH4eCcKOoro
CTPOCHMS [JISl LeJiel pa3sBeaKu

8. I1o pazmepam u opMe pyIHBIX TN, HI3MEHUYNBOCTHA MX MOIIHOCTH, BHYTPEHHETO CTpPOE-
HUSL U OCOOCHHOCTSIM paclpefielieHrss MUHEpaIU3allid MECTOPOKICHHUS] MapraHila COOTBETCT-
BYIOT 1-, 2- 1 3-#1 rpynmnam cl0XHOCTH, YCTaHOBJIEHHbIM «Kiaccudukainuei 3aacoB MECTOPOXK-
JI€HUI ¥ TPOTHO3HBIX PECYPCOB TBEPBIX MOJIE3HBIX MCKOMAEMBIX», YTBEP)KIEHHON NpHUKa30M
Munuctpa npuposbsix pecypcoB Poccuiickoit ®enepaunu ot 7 mapra 1997r. Ne 40.

K 1-ii rpynne oTHOCATCS OCalOYHbIE MECTOPOKICHHUS (YU4aCTKH) IPOCTOrO T€0JOTUYECKOTO
CTPOEHUS C PYIHBIMU TeJlaMH, IPEJICTABICHHBIMU KPYIHBIMU IUIACTOOOPA3HBIMU TOPU30HTAIIb-
HBIMM WJIM CJA0OHAKJIOHHBIMU 3ajie’KaMH IPOCTOI0 CTPOEHUS, C BBLAEPXKAHHOW MOILHOCTBIO,
PaBHOMEPHBIM pacIpeleIeHUEM MapraHia 1 3aKOHOMEPHON CMEHOM pa3inyHbIX TUHOB pya (Hu-
KOIOJIbCKOE U BONbIIETOKMAaKCKOE MECTOPOXKACHUS B Y KPAUHE).

Ko 2-i1 rpynmne oTHOCATCS OCaJlouHbleé MECTOPOXKJEHUS (YUaCTKH) CIOKHOTO IeoJlornye-
CKOT'O0 CTPOEHHMS C PYIHBIMU TEJIaMH, MPEACTABICHHBIMUA KPYIHBIMH IOJIOrONaJar0IMMU IIa-
CTOOOpa3HBIMU 3aJIeKaMH CII0)KHOTO CTPOEHHUS C HEBBIIEPKAHHOW MOIIHOCTHIO, HEPABHOMEPHBIM
pacnpeeleHMeM Maprasiia, CJI0KHBIM U HE3aKOHOMEPHBIM COYETAHUEM PA3JIIMUYHBIX THUIIOB PYI.
Oto Unatypckoe mecrtopoxaenue (I'pys3us), CeBepo-Ypanbckas rpynmna mectropoxaenuit (Poc-
cHsl), a TaKXKe BYJIKaAaHOT€HHO(THAPOTEPMAIIbHO)-0CaI0YHbIe U METaMOP(GOTEHHbIE MECTOPOXK/Ie-
HUSL C KPYIHBIMU U CPEAHUMHU IJIACTOOOPA3HBIMU 3aJI€KaMU CIIOXKHOTO CTPOEHUS, HEBBIIEPIKAH-
HOI MOILIHOCTH, C HEPAaBHOMEPHBIM paclpeeIeHMEM Mapraiia 1 He3aKOHOMEPHOM CMEHOM pa3-
JWYHBIX TUTIOB pyA (3ananubiii Kapa-Jxan, 3anexu JKMK ®unckoro 3anuBa).

K 3-if rpymnmne oTHOCSATCS MECTOPOKIEHUSI BHIBETPUBAHUS C METKUMH JTUH3000pa3HbIMU U
THE3/1000pa3HBIMH 3aJI€KaMH, BECbMa HEPABHOMEPHBIM OPYJICHEHHEM U CIOKHON MOp(OoIoTHeil,
a TaKKe MECTOPOXKJIEHUS JPYTHX HPOMBIIIIEHHBIX TUIIOB C MEJIKMMH IJIACTOOOPA3HBIMU U JIMH-
3000pa3HBIMU 3aJI€KaMU CJIOKHOTO CTPOEHHS, HEBBLIEP)KAHHONW MOUIHOCTHIO, HEPABHOMEPHBIM
pacrpeneneHueM MapraHia, HE3aKOHOMEPHOM CMEHOM pa3nuuHbiXx TUNOB pyn  (FOxHO-
XWHIaHCKOE MecTopoxaeHue, Poccns).

9. IlpuHagIeXHOCTh MECTOPOXKACHUS K TOM WJIM MHOM TPyNIE YCTaHABIMBAETCA IO CTEIe-
HU CJIO’KHOCTHU I'€0JIOTHYECKOTIO CTPOEHUSI OCHOBHBIX PYAHBIX Tel, 3aKitodaronux He meHee 70 %
0aaHCOBBIX 3aM1ACOB MECTOPOKACHUS.

10. IIpn oTHECEHNH MECTOPOXKACHUS K TOM WM MHOU IpyIe MOT'YT UCIIOJIb30BATHCS KOJIH-
YECTBEHHBIE XapaKTEPUCTUKN U3MEHUYUBOCTH OCHOBHBIX CBOMCTB OPYJE€HEHHUS (CM. IPUIIOKEHUE).

II1. N3y4yeHue reo10ru4ecKOro CTpOEHUsi MeCTOPOKIEHU I U
BelIeCTBEHHOI'0 COCTABA PY/

11. TTo pa3BeapiBaeMOMY MECTOPOXKICHUIO HEOOXOIUMO UMETh TOMOrpaduIeCcKyt0 OCHOBY,
MaciTad KOTOpOH COOTBETCTBOBAI ObI €0 pa3mMepaM, 0COOCHHOCTSIM I€0JIOTHYECKOTO CTPOCHUS
u penbedy MectHocTH. Tomorpaduyeckue KapThl U IUIAHBI HA MECTOPOXKIEHUSX MapraHiia Co-
craBisitoress B macmTabe 1:2000—1:10 000. Bee pa3Benounbie M 3KCILTyaTallMOHHBIE BBHIPAOOTKU
(kaHaBbl, ITyp(dbI, MTOJBHU, IIAXTHI, CKBAXKXUHBI), MPOPUIN ACTATHHBIX TeoPU3NUESCKUX HAOIIO-
JICHUH, €CTeCTBEHHbIE OOHAXXEHUSI PYIHBIX TET M MHUHEPATM30BAHHBIX 30H JOJKHBI OBITh HHCT-
PYMEHTAIbHO TpUBs3aHbl. [lo13eMHbIE TOpHBIE BHIPAOOTKU U CKBAXKMHBI HAHOCSITCSI HA TJIAHbI 110
JTAHHBIM MapKIIEHAEpCKON cheMKU. Mapkieiaepckue miaHbl TOPU30HTOB TOPHBIX PadOT 0OBIU-
HO cocTaBisroTca B Maciutadax 1:200-1:500, cBoguble 1aHel — B Maciitade He menpue 1:2000.



JI1st CKBaXKMH BBIYUCIISIFOTCS. KOOPJIMHATHI TOYEK MEPECEUEHNs] UMY KPOBJIU U MOJOIIBBI PYJHOTO
TeJla U CTPOSATCS MPOJIOKEHHS UX CTBOJIOB Ha IIJIaHAX U pa3pe3ax.

12. T'eonoruyeckoe CTPOCHUE MECTOPOKICHHS JIOJDKHO OBITh AETAJIBLHO U3YyYE€HO U 0TOOpa-
KEHO Ha Teojiormueckux kaprax Macmraba 1:2000-1:10 000 (B 3aBUCHMMOCTH OT pa3MepoB U
CJIO)KHOCTH MECTOPOXKJIEHHs), T€0JIOTMUECKUX pa3pes3ax, IlaHax, MPOeKIUsIX, a B HEOOXOIMMBIX
CiIy4asix — Ha OJOK-IuarpaMmax W Mojelsx. [ eonormdeckue U reoPpu3mvecKkue MaTepHualibl
JOJKHBI J1aBaTh TMpEACTAaBICHHE O pa3Mepax M (opMe PYIHBIX Tell, YCIOBUSX UX 3ajJeTaHus,
BHYTPEHHEM CTPOEHUU U CIUIOIIHOCTH, XapaKTepe BBIKJIIMHUBAHUS PYIHBIX TEJN, paclpeacieHun
MapraHiieBod MHUHEpalu3alui, OCOOCHHOCTAX B3aMMOOTHOILIEHHUS PYAHBIX TEJI C JIMTOJOTO-
neTporpagmuecKuMH KOMITJIEKCAMHA BMEMIAIONIUX TOPOJI, CKIATYaThIMH CTPYKTYPAaMH U TEKTO-
HUYECKUMHU HapYUICHUSIMU B CTENIEHU, HEOOXOUMOM U TOCTATOYHOM JIsi 000CHOBaHHUS MOJcUeTa
3anacoB. DTH MaTEpHAJIbl JOJDKHBI OTPAXKATh TAK)KE Pa3MEILCHUE Pa3JIMYHBbIX TUIIOB PY[, CTpOe-
HU€ KPOBIU U MOJOIIBBI PYJIHBIX T€Jl, U3MEHEHUE MO MPOCTUPAHUIO U MAJCHUI0 MOIIHOCTH, CO-
Jep>KaHuM MapraHiia U BpeaHbIX npumeceil. Cieyer 000CHOBATH T€0JIONMUYECKHE IPaHULIbI Me-
CTOPOXJECHUS U MOUCKOBBIE KPUTEPUU, ONPEACIIAIONIME MECTOIONIOKEHUE NEPCIEKTUBHBIX y4a-
CTKOB .

13. BbIxo/ibl Ha TOBEPXHOCTh U MPUIIOBEPXHOCTHBIE YACTU PYAHBIX TEJl WIH PYyJIOBMEIA0-
HIMX TOPU30HTOB JIOJKHBI OBITh TIIATEIBHO WM3Y4YEHBI TOPHBIMU BBIPAOOTKAMH U HETITYOOKUMU
CKBOKMHAMHU C MPUMEHEHHEM reo(PU3NYEecCKuX M reOXMMUYECKUX METOJO0B M ompoOoBaHbl. [le-
TaJbHOCTh M3YYCHHUS JIOJDKHA TIO3BOJIUTH YCTAHOBUTH MOP(OJIOTHIO M YCIIOBUS 3aJIETaHUS PY/I-
HBIX TeJ, TTyOMHY pa3BUTHUS U CTPOEHUE 30HbI OKHCIIEHHUS, CTENEHb OKUCICHHOCTH MEPBUYHBIX
Py, OCOOEHHOCTH M3MEHEHUs BEIECTBEHHOI'0 COCTaBa, KaueCTBAa M TEXHOJOTMYECKUX CBOWCTB
Py U MPOBECTHU MOJACYET 3alacOB OKHUCIICHHBIX, CMEIIAHHBIX U MEPBUYHBIX Py Pa3AEIbHO IO
MIPOMBIIUIEHHBIM (TEXHOJOTHYECKUM) TUITAM.

14. Pa3Begka MeCTOPOXKIEHUI MapraHiia Ha TIyOWHY OCYHIECTBISIETCS B OCHOBHOM CKBa-
KUHAMHU C HCIIOJIb30BAaHUEM Te€O0(U3MUECKMX METOJOB MCCIIENOBAaHUN (HA3€MHBIX U B CKBaXKU-
Hax), a Ipu HEOOJBIIONW TIYOMHE 3aJeTaHus PYTHBIX 3aJeKel — CKBAKMHAMU B COYETAHUU C
TOPHBIMU BbIpaOOTKaMU. ['OpHbIE BRIPAOOTKH SBIISIFOTCS CPEIACTBOM KOHTPOJIS AAHHBIX OypeHHs,
oTOopa GOPO3AOBBIX U TEXHOJOTUYECKUX MPOO, UX 11e1eco000pa3HO MPOXOAUTh HAa ydacTKax Je-
Taau3alii, HAMEYCHHBIX K IIEPBOOYEPETHON OTPAOOTKE.

MeTtorka pa3BeKd OMPEAEIISETCS UCXOIS U3 TEOJIOTUYECKUX OCOOEHHOCTEH MECTOPOXK]Ie-
HUSL C YYETOM BO3MOXHOCTEW OYypOBBIX, TOPHBIX U re0(U3NUECKUX CPEICTB Pa3BEAKHU, a TAKKe
OTbITA Pa3BeAKU U pa3pabOTKU MECTOPOXKACHUHN aHamornyHoro Tumna. OHa J10KHA 00€CTIeunuTh
BO3MOXHOCTh KBJIM(DHKAIIMU 3aMacOB MPU HMX TOJCYETE MO KATETOPUSM, COOTBETCTBYIOIIUM
TPYIIIE CI0KHOCTU F€0JIOTHYECKOIO CTPOCHUSI MECTOPOKICHUS.

15. Ilo ckBakrHAM KOJOHKOBOI'O OypeHHsI AOJKEH ObITh MOTYYeH MAaKCUMAJbHBIN BBIXOA
KEpHa XOpOIIeil COXPaHHOCTH, MO3BOJIAIONIUN BBISICHUTh OCOOCHHOCTH 3aJIETaHUs PYIHBIX Tell U
BMEIIAIOIIUX MOPOJ, UX MOIIHOCTh, BHYTPEHHEE CTPOCHHME PYAHBIX TE€J, paclpeleieHue IMpu-
POJIHBIX PAa3HOBUAHOCTEH Py, UX TEKCTYpbl U CTPYKTYPbl M 00ECIEeUUTh MPEICTaBUTEIHHOCTD
Matepuana st onpoboBanus. [IpakTHKON reoIoropa3BeOYHbIX padOT YCTAHOBIICHO, YTO BBIXO]T
KepHa 10 PyAHOMY Telly JHoJikeH ObiTh He MeHee 70 % mo kaxkaomy pelicy Oypenus. JlocToBep-

" Tlo paiioHy MECTOPOKICHHAS M PYAHOMY IOJIIO IPEACTABIIMIOTCS TEOTOrHYECKHE KAPTHI, KAPTa MOJNE3HBIX HCKOMAEMbIX B
macmrabe 1:25 000-1:50 000 (mrorma 1:10 000) ¢ COOTBETCTBYIOIMMH pa3pe3aMu. YKa3aHHbIE MAaTepUAIbI JOJDKHBI OTpa-
KaTh pa3MEIlCHUE PYIOKOHTPOJMPYIOIIUX CTPYKTYp M PYIOBMEHIAONIMX KOMIUIEKCOB MOPOJ MECTOPOXKICHUN MapraHua u
PYIOIPOSIBICHUN paiioHa, a TAK)KE YYACTKOB, HA KOTOPBIX OIICHCHBI MPOTHO3HBIC PECYPCHI MapraHia. Pe3ynbTaTel IpOBEICH-
HBIX B paiioHe reo(PU3MYECKUX UCCICAOBAHUIA CICIyeT MCIOIb30BATh MPU COCTABICHUU T'COJIOTMYECKHX KapT U pa3pe3oB K
HUM U OTPa)KaTh HA CBOJHBIX IUIAHAX HHTEPIIPETAIMH TeO(PU3NICCKUX aHOMAIUH B MAaCIITa0e MPEACTABISIEMbIX KapT.
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HOCTb JINHEHHOI'O BBIXO/a KEpPHA CJeyeT CUCTEMATUYECKH KOHTPOJIMPOBATH APYTUMU CIOco0a-
MH.

IIpencraBUTENBHOCTD KE€pHA U1l OIPENEIICHUs CONECPKAHUM MapraHia, MOIYTHBIX KOMIIO-
HEHTOB M MOIIIHOCTEH PYAHBIX MHTEPBAJIOB JOJDKHA ObITh MOATBEP)KIEHA UCCIEJOBAHUIMHU BO3-
MO’KHOCTHU €ro M30upareiabHOro uctupanus. s 3Toro HeoOXOJUMO 10 OCHOBHBIM THUIIAM DY
COITOCTABUTH PE3YJbTATHl ONPOOOBAHMS KEPHA U IUTaMa (110 HHTEPBajaM C UX PAa3JINYHBIM BBIXO-
JI0OM) C JaHHBIMU OIPOOOBAHUSI KOHTPOJIBHBIX TOPHBIX BBIPAOOTOK, CKBaKUH YAapHOIO, THEBMO-
YIApHOT'O U IAPOLIEYHOro OYPEHHs, a TaKKe KOJIOHKOBBIX CKBaYKUH, IPOOYPEHHBIX C IPUMEHE-
HUEM CBHEMHBIX KEPHONPUEMHUKOB. [Ipn HU3KOM BBIXOJI€ KEpHA WM M30MpPAaTEIbHOM €ro MCTH-
paHuM, CYIECTBEHHO MCKAKAIOIIEM PE3yJIbTaThl ONPOOOBAHUS, CIEAYET IPUMEHITh APYTUE TEX-
HUYECKHUE CpelcTBa pa3Benku. IIpu pazBenke pyAaHbIX Tell, CIOKEHHBIX PBIXJIBIMUA Pa3HOBUIHO-
CTSIMM PYA, CJIE€IYET NPUMEHSTh CHELHATbHYIO TEXHOJIOTHIO OypeHHsl, CHOCOOCTBYIOILYIO ITOBbI-
IICHUIO BBIXOJa KepHa (OypeHue 0e3 MPOMBIBKH, YKOPOUEHHBIMH PelicaMu, MPUMEHEHHUE CIIeIH-
QJIBHBIX IPOMBIBOYHBIX KMJIKOCTEH U T.II.)

JUJ1s TOBBILIEHUS TOCTOBEPHOCTH U MH(OPMATUBHOCTU OYpEHHUs CEeyeT UCII0JIb30BaTh Me-
TOJIBI T€O(U3NIECKUX MCCIEAOBAHUI B CKBXUHAX, PAIIMOHAIBHBIN KOMIIEKC KOTOPBIX OIpe/ie-
JSIeTCS UCXOMS U3 TMOCTABIEHHBIX 33/1a4, KOHKPETHBIX T'e0J0ro-re0(pu3NnIecKiX yCIOBHIA MECTO-
POXJIEHUS U COBPEMEHHBIX BO3MOXHOCTEH reodusnueckux meronoB. Kommieke kaporaxa, 3¢-
(eKTUBHBIN AJIS BBIJEJICHUS PYIHBIX UHTEPBAJIOB U YCTAHOBJICHHS UX MApaMETPOB, JIOJIKEH BbI-
MOJTHATHCS BO BCEX CKBAKMHAX, MPOOYPEHHBIX HA MECTOPOXKIACHUH.

B BeprukanbHbIX cKkBaxHHAX ri1yonHoi Oosiee 100 M 1 BO BceX HaKJIOHHBIX, BKIIHOYAs MO-
3eMHble, He Oosiee yeM yepe3 Kakable 20 M JTOJKHBI OBITh OIpENEeIeHbl U MOATBEP)KI€Hbl KOH-
TPOJIBHBIMH 3aME€pPaMH A3UMYTaJIbHbIE M 3€HUTHBIE YIUIBI CTBOJIOB CKBaXMH. Pe3ysbTarsl 3THUX
M3MEpEeHUH HEOOXOAMMO YUYUTHIBATH MIPU MMOCTPOCHUH T€OJIOTUYECKUX Pa3pe30B, MOTOPU30HTHBIX
IUIAHOB M pacyeTe MOILIHOCTEW PyIHBIX MHTEpBaioB. [Ipyn Hanuuuyu nmoJaCe4eHUH CTBOJIOB CKBa-
KUH TOPHBIMU BBIPAOOTKaMM pe3y/bTaThl 3aMEPOB IMPOBEPSIOTCS JaHHBIMU MapKILEHAepCKOi
IIPUBS3KHU.

Jlis mepecedeHust KpyToNaJarolliuX PYIHBIX Te MOA OOJBIIMMHU YIJIaMU 11€J1€CO00pa3Ho
IPOU3BOANTE MCKYCCTBEHHOE HCKpHBIIEHHE CKBa)XHH. C 1i€b0 MOBBILIEHUS 3()()EKTUBHOCTH
pa3Beliki OypeHHEM PEKOMEHYETCS IPUMEHATh MHOT03a001HbIE CKBAXKMHBI U Beepa MOJ3EMHBIX
CKBaXxHH. bypenue no pyze 1enecoodpa3Ho MpoU3BOIUTH OJHUM JHAMETPOM.

16. PacnonoxeHue pa3BeOYHbIX BBIPAOOTOK U PACCTOSIHUSI MEXAY HUMH JIOJIKHBI OBITH
OIIpeNIeIeHbl UIsl KAKAO0r0 CTPYKTYPHO-MOP(OJOTHYECKOI0 TUIA PYAHBIX TEJl C YU€TOM UX pas-
MEpPOB, MOIIIHOCTH U OCOOCHHOCTEN T€0JIOTUYECKOTO CTPOCHHS.

[TpuBenenHsle B Tabs. 3 000OIIEHHBIE CBEIECHUS O IUIOTHOCTH CETEH, MPUMEHSBIIUXCS B
OTEYECTBEHHOW NPAKTUKE IPU PA3ZBEIKE MECTOPOKACHUM MapraHILIEBbIX Py, MOTYT yUYUTBIBATHCS
IPU TPOEKTHPOBAHUU T'eOJOrOpPa3BEIOYHBIX Pa0dOT, HO WX HENb3s paccMaTpUBaTh Kak 00s3a-
TelbHbIE. J{I KaXK/10ro MECTOPOKIEHUSI HA OCHOBAHUU U3Y4YEHHSI OCOOEHHOCTEN I'€0JI0rH4eCKo-
ro CTPOCHHs HA y4YacTKax ACTAIM3ALMH U TINATEIBHOIO aHAJIN3a BCEX MMEKUIMXCS Te0JIornye-
CKHUX, TeO(U3NYECKUX U IKCILTyaTAIIHOHHBIX MaTEPHAIIOB IO JAHHOMY HJIM aHAJIOTUYHBIM MECTO-
POXACHUSIM OOOCHOBBIBAIOTCS pAIlOHAIBHBIE TE€OMETPHS U TUIOTHOCTH CETH Pa3BEJOYHBIX BBI-
paboTOK.

17. YyacTKM ¥ FOPU30HTHI MECTOPOKICHUSI, HAMEUEHHbIE K II€PBOOYEPEIHON OTpaboTKeE,
JOJKHBI OBITH pa3BelaHbl HauOosiee AETaNbHO. 3anachkl Ha TAKMX y4acTKax WM FOPU30HTAX Me-
CTOPOKIEHUH 2-11 TPyl JOJDKHBI OBITH pa3BeAaHbl 10 KaTeropuu B, a Ha MecTopoxaeHusAX 3-i
rpynnsl — kareropuu C. [Ipu 3TOM ceTh pa3Bel0UHBIX BEIPAOOTOK HA ydacTKax JeTaJIM3aluu 1ie-
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Jecoo0pa3Ho CrymiaTh, Kak MPaBUjIo, HE MEHEE YeM B 2 pa3a 10 CpaBHEHHIO C IPUHSITOM A7 Ka-
teropuu C;.

[Tpu BcTIONBb30BaHNN MHTEPIIOIANMOHHBIX METOOB MOCYETa 3a1acoB (T€0CTaTUCTHKA, Me-
TOJ OOpaTHBIX PACCTOSHHM W JIp.) HAa ydyacTKax JeTalu3alud HeoOXOAUMO O00ecreduTh IUIOT-
HOCTh Pa3BEIOYHBIX MEPECEYCHUH, JOCTATOYHYIO JUII OOOCHOBAaHMS ONTHUMAJIbHBIX MHTEPIIONS-
IIUOHHBIX (OPMYII.

VY4acTKH JeTanu3aiy J0JDKHBI OTpaXaTh OCOOCHHOCTH YCIIOBHH 3aneranus u gopmy pyn-
HBIX TeJ, BMEIIAIOIINX OCHOBHBIE 3aMachl MECTOPOXKICHHUS, a TaKXKe Mpeodiaaroiiee KauecTBO
pya. Ilo BO3MOXXHOCTH OHH paclolaraloTCsl B KOHTYpE 3aIacoB, MOUIEKALIUX I1€PBOOUEPEIHOI
orpabotke. B Tex cimyuasx, Korja y4acTKd, HaMeUYeHHBIE K MEPBOOYEPETHON OTpabOTKe, HE Xa-
PaKTepHBI I BCETO MECTOPOXKICHHS MO OCOOEHHOCTAM T€0JIOTHYECKOTO CTPOCHUS, KayeCTBY
PYA W TOPHO-TE€OJIOTUYECKUM YCIIOBHSM, JOJDKHBI OBITH JETATBbHO H3Yy4YEHBI TAKXKE YYaCTKH,
yIOBJIETBOPSIIOLIUE ITOMY TpeboBaHMI0. UKCIO U pa3Mepbl Y4acTKOB JE€TAIU3aLUN HA MECTOPO-
KIECHHUAX ONPEACISIOTCA B KQKJOM OTACIBHOM CIy4ae HeJPOIOJIb30BaTEIeM.
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Tabmuna 3
CaeieHUsI 0 JIOTHOCTH ceTeli pa3Be0YHBIX BIPA0OTOK — CKBAKHH,
NPUMEHSIBIINXCS MPH pa3Beike MECTOPOKIEHN MapraHIeBbIX Py B

CHI'

I'pyn- Paccrosdnus Mexay nepecedyeHus MU PyIHBIX TEll

na BbIPaOOTKaMU JJIsl KATEropuii 3aracoB (B M)

CrtpyKTypHO-
MECTO . A B C
MOp(hOIOrNYeCKU
POXK- o o o o o o
. THII PyIHBIX TEJ
ACHUHN OpPOCTH- |HAACHUIO | IPOCTHU- (TIAJICHUIO| IPOCTHU- |HAACHUIO
paHHIO paHUIO paHUIO

I-a (Becbma xpynsble mia-| 100-150 [ 100-150|200-300 [200-300| 600 600
CTOOOpa3HbIC  3aJIeKHU
IIPOCTOTO CTPOCHUS

2-1 |BecpMa KpymHblE IUIa- - - 200 200 400 400
CTOOOpa3HbIC  3aJIeKHU
CJI0)KHOTO CTPOCHUS
Kpynnaesie u cpennue - - 50-100 | 50-100 | 100-200 | 100-200
1acToo0pa3HbIe u
JTMH3000pa3HbIe  3aje-
KU CIIOKHOTO CTPOCHHSI
3-1 |Menkue macTooOpas- - - 50-100 | 25-50 100 50-100
HBbIC U JIMH-3000pa3HbIe
3aJIeKH CJI0)KHOTO
CTPOCHHS

[Ipumeuanue. 11 oueHEHHBIX MeCTOPO:KAeHH I 3anackl kareropuu C, ycTa-
HABJIMBAIOTCA 110 CETH Pa3BEIOYHBIX BHIPAOOTOK B 2—4 pa3a pexke, 4yeM Ui KaTero-
puu C|, B 3aBUCUMOCTH OT I'PYIIIbI CJIO)KHOCTH MECTOPOK/ICHUS.

[TomyueHHass Ha ydyacTKax JIeTalM3alMd HH()OpPMANUsS HCIONB3YeTCS Ui O0OOCHOBAHHUS
TPYIIIBI CIIOKHOCTH MECTOPOXKIICHUS, TIOATBEPIKACHUS COOTBETCTBUS MIPUHITON METOJMKHU U BbI-
OpaHHBIX TEXHUYECKUX CPEJCTB Pa3BEIKH OCOOCHHOCTSM €r0 T'€OJIOTUYECKOTO CTPOCHUS, IS
OIICHKH JIOCTOBEPHOCTH PE3yJIbTATOB OMPOOOBAHMS M TIOJCYCTHBIX MApaMETPOB, MPUHSATHIX MPHU
MOJICYETE 3allacoB HA OCTAILHOM YaCTH MECTOPOXKICHHS, a TaK)Ke yCIOBHH pa3pabOTKH MeECTO-
poxkneHuil B menoMm. Ha pa3pabaThiBaeMbIX MECTOPOXKICHUSX IS 3TUX IIEJICH HCIIONh3YIOTCS
JAaHHBIC PKCIUTYyaTallMOHHOW Pa3BElIKU U Pa3pabOTKH.

18. Bce paszBemouHbie BRIPAOOTKH U BBIXOJIBI PYIHBIX TEJl WM 30H Ha MIOBEPXHOCTH JOJKHBI
OBITh 3aJIOKYMEHTUPOBAHBI. Pe3ynbTaThl OnMpoOOBaHUS BBIHOCSATCS Ha MEPBHYHYIO JTOKYMEHTa-
IIUIO U CBEPSIIOTCS C T€OJIOTHYECKUM OIUCAHUEM.

[TostHOTA M KaYeCTBO MEPBUYHON JOKYMEHTAIMH, COOTBETCTBHE €€ T€OJIOTMUYECKIM OCOOCH-
HOCTSIM MECTOPOXKJICHUSI, TIPABUIIBHOCTh OTPEICIICHUS MPOCTPAHCTBEHHOTO IOJIOKEHUSI CTPYK-
TYPHBIX AJIEMEHTOB, COCTABJICHUS 3aPUCOBOK U UX OMHCAHHM JOJKHBI CUCTEMATHYECKH KOHTPO-
JUPOBATHCS CIUYCHUEM C HATYpPOU CIIeMaIbHO HA3HAYCHHBIMU B YCTAaHOBIICHHOM TOPSIIKE KO-
muccusiMu. ClielyeT TakKe OIIEHUTh KaueCTBO ONMPOOOBaHUS (BBIIEPKAHHOCTh CEYCHUST U MACCHI
po0, COOTBETCTBUE MX IMOJIOKEHUSI OCOOCHHOCTSIM T€0JIOTUYECKOTO CTPOSHUS y4acTKa, TIOJTHOTY
U HETIPEPHIBHOCTH 0TOOpa MPo0, HATMYNE W PE3YJIbTaThl KOHTPOJIHHOTO OMPOOOBAHNUS), IPEACTA-
BUTEJILHOCTh MHHEPAIOTO-TEXHOJOTHISCKUX ¥ HHKEHEPHO-THIPOTEOJIOTMYECKIX UCCIIeI0BAHUM,
Ka4yeCcTBO OMNpeAeIeHI 00beMHON Macchl, 00pabOTKH MPo0 U aHATUTUYECKUX PadoT.
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19. [lng n3yueHus: KauecTBa IMOJIE3HOTO HCKOIIAaeMOI'o, OKOHTYPUBAHUS PYAHBIX Tel U MOJ-
cueTa 3amacoB BCE PYAHBIE MHTEPBAJIBI, BCKPHITHIE Pa3BEIOYHBIMH BHIPAOOTKAMH HMJIM yCTAHOB-
JICHHBIE B €CTECTBEHHBIX OOHAKEHUSAX, TOJKHBI OBITH OIPOOOBAHBI.

20. BpiOop MeTo0B U cIIOCOOOB ONpPOOOBAaHUS MPOU3BOIAUTCA MCXOJS U3 KOHKPETHBIX
reoJIornYecKux ocobeHHocTel MecTopoxkaeHus. OHU OJKHBI 0OecreunBaTh HauOOJIBLIYIO 10C-
TOBEPHOCTh PE3YJIBTATOB IPU AOCTATOUYHON MPOU3BOAUTEIBHOCTH U SKOHOMUYHOCTU. B ciyuae
IPUMEHEHUsS] HECKOJbKUX METOAO0B U CIIOCOOOB OIPOOOBAaHUS UX HEOOXOAWMO CONOCTABUTH IO
TOYHOCTHU PE3YJIbTaTOB U JJOCTOBEPHOCTH.

[Ipu BEIOOpE METOMIOB (T€OIOTUYECKHX, TeO()U3NUECKUX) U CIIOCO00B (KEPHOBBIH, 00PO310-
BBI, 3aJUPKOBBIM W Jp.) ONMPOOOBAaHWS, OINpPENEICHWH KadecTBa oTOOpa W 00paboTKH Mpoo,
OLIEHKE JIOCTOBEPHOCTH PEe3yJIbTaTOB OMPOOOBAHUS CIEAYET PYKOBOACTBOBATHCS COOTBETCTBYIO-
IIMMUA METOJMYECKUMH JOKYMEHTaMHu, U «MeToauYecKuMH pEeKOMEHIAlMUsIMU 10 reodusuye-
CKOMY OMpOOOBaHHIO MPH MOACUYETE 3aMaCOB MECTOPOXKICHHI METAJUIOB U HEPYIAHOTO CHIPHS»,
yTBepKJIeHHbIMU pacniopsbkeHueM MITP Poccuu Ne 37-p ot 05.06.2007.

21. OmpoboBaHue pa3BelOYHBIX CEUEHHH cienyeT HMPOU3BOAUTH C COOJIIOJCHHEM Clle-
AYIOIINX 0053aTeIbHBIX YCIOBHIMA:

—  CeTb ONpOOOBaHMS JIOJKHA OBITh BBIIEP)KAHHOM, INIOTHOCTH €€ OIPEAEISAETCS T'€0JIoruye-
CKUMH OCOOEHHOCTSIMU M3y4aeMbIX Y4aCTKOB MECTOPOKICHMsI; IPOObl HEOOXOAUMO OTOHUpATh B
HalpaBICHUH MaKCUMaJIbHOM M3MEHYMBOCTH OPYIEHEHUS; B Clydae IEepeceueHus] pyIHbIX Tel
pa3BeOYHBIMH BBIPA0OTKaMH (B OCOOCHHOCTH CKBaKMHAMM) MOJI OCTPBIM YTIJIOM K HAIpPaBJICHUIO
MaKCHUMaJIbHOM M3MEHUYMBOCTH (€CIM IPU 3TOM BO3HMKAIOT COMHEHHUS B NPEICTaBUTEIBHOCTH
ONpoOOBaHNs) KOHTPOJBHBIMU pabOTaMM WJIM COINOCTaBICHHEM JAOJDKHA OBbITh J0Ka3aHa BO3-
MO>KHOCTb MCIIOJIb30BaHUSI B IIOJICUETE 3aI1aCOB PE3YJITATOB ONPOOOBAHUS ITUX CEUEHUH;

— onpobOoBaHHEe HEOOXOAMMO MPOBOIUTEH HEMPEPHIBHO, HA TIOTHYIO MOITHOCTh PYAHOTO TEla C
BBIXOJIOM BO BMEMIAIOIINE MOPOJbl HA BEIUYHMHY, IIPEBBIIIAIONIYI0 MOIIHOCTh IIYCTOTO WJIM HE-
KOH/MLIMOHHOTO IPOCJIOs, BKIOYAEMOIO B COOTBETCTBUHU C TPeOOBAaHMAMU KOHIMLIMHA B IpO-
MBIIUIEHHBIA KOHTYP; B Pa3BEAOYHBIX BBHIPAOOTKaX KpOME KOPEHHBIX BBIXOJOB PYI, JAOKHBI
OBITH OIIPOOOBAHBI M MPOAYKTHI UX BHIBETPUBAHUS;

—  NPUPOJHBIE PA3HOBUJIHOCTU PYA U MUHEPAIM30BAHHBIX MOPOJ JOJKHBI ONIPOOOBATHCS Pas3-
JEIBbHO — CEKUMSIMHU; JJIMHA KaXI0M cekuuu (psaoBod IMpoObl) OmpeAenseTcss BHYTPEHHUM
CTPOEHUEM PYIHOTO TeJld, N3MEHYMBOCTBHIO BEIECTBEHHOI'O COCTaBa, TEKCTYPHO-CTPYKTYPHBIX
ocobeHHOCTeH, (PU3UKO-MEXaHUYECKUX U JAPYTHX CBOMCTB, @ B CKBXHHAX — TaKXKe JIUHOU pe-
ca; MPU 3TOM MHTEPBAJIbl C PA3HBIM BBIXOJOM KEpHA ONPOOYIOTCS pa3fesbHO; IPU HAJIUYUU W3-
OupaTenbHOro MCTUpaHMs KepHa ONpoOOBaHMIO IOJBEPraeTcsi Kak KepH, TaK M W3MEJIbYEHHBIE
NPOAYKTHI OypeHUs; MeJIKHe MPOAYKTHI OTOUPAIOTCS B CAMOCTOSATENBHYIO MPOOY C TOTO K€ WH-
TepBajia, YTO U KEPHOBAs Mpoda, 00padaThIBAIOTCS M AaHATU3UPYIOTCS OHU OTAEIBHO;

— JUIMHA CeKUUH OnpoOOBaHUS (MHTEPBAJIOB MHTEPIPETALUU KapoTaka) HE JOJDKHA IPEBbI-
matk 1 M, B ciryyae OOJIBIINX MOLIHOCTEH U PaBHOMEPHOI'O OPYAEHEHUs — 2 M, B COOTBETCTBUU
C COOTBETCTBYIOIIMMU METOJUYECKUMU TOKYMEHTAMH JUIsl U3Y4EHUS] HEPAaBHOMEPHOCTH (IIOpLHU-
OHHOM KOHTPAaCTHOCTH) PY;

—  pe3yabTaThl AJEpHO-reo(pU3NUecKoro omnpoOoBaHMs (KapoTaka) MOJKHBI HMHTEPHPETHPO-
BaThCs MU deHeHansHo mo naTepsaigaMm 5—10 cM, SKBUBaJCHTHBIM pa3Mepy KycKa Ui orpe-
JIEJIEHNUs] KOHTPACTHOCTHU PYy/ZIbl B €CTECTBEHHOM 3aJIETAaHUU B COOTBETCTBUHU C COOTBETCTBYIOIIH-
MU METOJANYECKUMH JOKYMEHTaMH.

—  22. KauecTBO 0npo0O0BaHus N0 KaKJOMY IPUHATOMY CIOCOOY M IO OCHOBHBIM Pa3HOBUIHO-
CTSIM Py HEOOXOIMMO CHCTEMAaTHYECKHA KOHTPOJIMPOBATh, OIICHUBASI TOYHOCTh U JOCTOBEPHOCTD
pe3ynbraroB. CieyeT NpoBEPSTh NOJ0KEHUE MPOO OTHOCUTENIBHO JIEMEHTOB I€0JIOTMYECKOI0
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CTPOEHUS, HAJIC)KHOCTh OKOHTYPUBAHUS PYAHBIX TE€J MO MOIIHOCTHU, BBIACPKAHHOCTh NMPUHATHIX
napaMeTpoB PYIOHBIX MPOO W COOTBETCTBHE (PAKTUUECKOH MacChl MPOOBI PacuyeTHOM, UCXOMAS U3
(aKkTH4YEeCKOro AMaMeTpa W BBIXOJA KepHa (OTKIOHEHHs HE AOJDKHBI mpeBbimarh +10-20 % c
Yy4€TOM U3MEHYMBOCTH IJIOTHOCTHU PY/bI).

To4HOCTH KEPHOBOTO OMPOOOBAHUS CIEIYET KOHTPOIUPOBATH OTOOPOM MPOO M3 BTOPHIX IIO-
JIOBUHOK KEpHA.

[Tpu reodusmueckoM OmpoOOBaHMM B €CTECTBEHHOM 3aJIETaHUU KOHTPOJMPYIOTCS CTa-
OUIBHOCTH PabOTHI anmapaTypsl ¥ BOCIPOU3BOIMMOCTh METO/Ia TIPU OJAWHAKOBBIX YCIOBHSX Psi-
JIOBBIX U KOHTPOJIbHBIX U3MepeHuil. B ciydae BbIIBIEHMS HEAOCTATKOB, BIMSIOIIMX HA TOUHOCTh
onpoOOBaHus, CleNyeT MPOU3BOIUTH IepeonpoOoBaHUe (MM MOBTOPHBIM KapoTaK) PYIHOIO
UHTEpBaIA.

JIOCTOBEPHOCTh IMPHUHATHIX METOAOB ONpPOOOBAaHUS KOHTPOJIMpYyeTcs Oosiee NpeacTaBu-
TEJIbHBIM METO/IOM. JlaHHBIE IO KapoTaxKy MOJIKHBI ObITh MOATBEPXKAEHBI pe3ysibTaTaMH OIpO-
OOBaHUS KEPHA TI0 OMOPHBIM CKBaXKHHAM C BBICOKHM €ro BIX0110M (60m1ee 90 %). [1pn nHanmaun
U30MPaTEIIbHOTO UCTHPAHUS, CYHIECTBEHHO HCKAXArOIIEro pPe3yNbTaThl OMpOOOBaHUS, JOCTO-
BEPHOCTb OIIPOOOBAHUS 10 CKBAXXMHAM 3aBEepsAETCS ONPOOOBAHUEM CONPSKEHHBIX TOPHBIX BbI-
paboToK.

JUis AedCTBYIOINX MPEANPUITUHA JOCTOBEPHOCTh MPUHATBHIX METOJI0OB OIPOOOBAaHUS 3aBe-
psieTCsl CONOCTaBICHUEM B IIpeJIeNax OJHUX U TeX ke FOPU30HTOB, OJIOKOB WM yYAaCTKOB MECTO-
POXICHUS JAHHBIX, MOTYYCHHBIX Pa3/IeIbHO IO TOPHBIM BEIPAOOTKaM M KOJIOHKOBOMY OYpPEHHUIO.

OO6BeM KOHTPOJIBHOTO OMPOOOBAHMS JOJKEH OBITh JOCTATOYHBIM JUISI CTATUCTHYECKOHN 00-
pabOTKH pe3yabTaTOB M OOOCHOBAHHBIX BBIBOJIOB 00 OTCYTCTBMM WJIM HAJUYUU CHCTEMaTHue-
CKUX OIIMOOK, a B ClTydae HEOOXOIMMOCTHU — U JJIs1 BBEJICHHS MTOMPABOYHBIX K03 PHIIreHToB.

23. O6paboTka mpod MPOU3BOAUTCA MO CXEMaM, pa3pabOTaHHBIM ISl KaKJOTO MECTOPOXK-
JCHUS WM NPHUHATHIM IO aHAJOTUM C OJHOTUIIHBIMM MECTOPOXJIEHUSAMHU. OCHOBHBIE M KOH-
TpOJIbHBIE MTPOOBI 00pabaThIBalOTCA MO OAHOM cxeme. KauecTBo 00pabOTKM JOIKHO CUCTEMATH-
YEeCKH KOHTPOJIMPOBATHCS 10 BCEM ONEpaIsiM B YacTH 00OCHOBAHHOCTH BETMYHMHBI KO3 uUIu-
enra K B hopmynax cokpamieHust mpoO 1 coOII0eHHIsI cXeM 00paboTKu.

O0paboTka KOHTPOJIBHBIX KPYMHOOOBEMHBIX MPOO MPOU3BOAUTCA MO CHELHAIBHO COCTaB-
JICHHBIM MIPOTPaMMaM.

24. XuMHUYECKUI COCTaB pyJ JOJDKEH M3Yy4aThbCsl C MOJTHOTOM, oOecrieurnBaroie yCTaHOB-
JICHME BCEX OCHOBHBIX M HOIYTHBIX MOJE3HBIX KOMIOHEHTOB, IIIAKOOOPa3yIOIIUX KOMIOHEHTOB
U BpeaHbIX npumeceil. ComepkaHus UX B pyJe ONPEAESIOTCS aHaIu3aMu Npo0 XMMHUYECKUMU,
CTIEKTPATbHBIMH, (PH3HUCCKUMH, TeODH3NIECKAMH 1 APYTHMH METOJAMH, YCTAHOBICHHBIMH TO-
CYIapCTBEHHBIMU CTaHAAPTAMU WM YTBEPXKACHHBIMH HaydHBIM COBETOM IO aHATUTHYECKUM
merogam (HCAM) u HayuynbIM coBeTOM IO METOJaM MHHEPAJOTHYECKUX MCCIIeI0BaHUIMI
(HCOMMN).

W3ydenue B pyaax MOMyTHBIX KOMIIOHEHTOB IMPOU3BOJUTCS B COOTBETCTBUU ¢ «Pexomena-
LUSMH 110 KOMIUIEKCHOMY M3yYEHHMIO MECTOPOXKJIEHUI U MOJCUETY 3alacoB MOMYTHBIX MOJIE3HBIX
HCKOIIA€MbIX U KOMIIOHEHTOB», yTBepkKAeHHbIMU MIIP Poccuu B ycTaHOBIEHHOM MOpSIZIKE.

Bce psimoBsie mpoObl aHAMM3UPYIOTCS HA Mapraden u ¢pocdop (B OKUCIEHHBIX pPyAax, Kpome
TOTO, OTIPEeNEISIeTCS COJepKaHNe JUOKCHIA MapraHia), a mpoosl JKeJIe30MapraHeBbIX Pyl — Ha
Maprasell 1 KeJe3o.

" BO3MOKHOCTH HCIOJIB30BAHUS PE3YJIHTATOB Te0(pH3MIECKOro ONMpPOGOBAHMS [Uls MOACYETA 3alaCoB, A TAKXKE BO3MOX-
HOCTh BHEIPEHHsS B IPAKTHKY ONPOOOBaHMS HOBBIX I'€O(PH3NYECKUX METOJOB M METOAMK PacCMaTpPHUBACTCs 3KCIIEPTHO-
texHnyecknuM coBeToM (OTC) ynosHOMOYEHHOTO IKCIEPTHOro oprana mocie ux oxobpenns HCAM wnm npyrumu Komrie-
TEHTHBIMH COBETaMH.
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[TonyTHbIe 1IEHHBIE KOMIIOHEHTHI, BpEJHbIE MPUMECH M NUIAKOOOpa3yrolue KOMIOHEHTHI,
KaK TPaBUIIO, OMPENEISIOTCS MO0 IpynmoBeiM npodam. Tlopsmok oObeauHeHns psIOBBIX TPO0 B
TPYIIIOBBIE, UX pa3MEIIeHrEe U 00IIee KOJIMYECTBO JOJHKHBI 00ECTIeYnBaTh PaBHOMEPHOE OMIpO-
O00BaHME OCHOBHBIX PA3HOBHUIHOCTEH Py HA MONMYTHHIE KOMIIOHEHTHI, BPEIHbIE IPUMECH U IILIa-
KooOpa3yrolue KOMIOHEHTbl U BBISICHEHHE 3aKOHOMEPHOCTEH M3MEHEHHS HUX COJEp)KaHWUM T10
MPOCTUPAHMIO U MAJIEHUIO PYIHBIX TENl.

JInsi BBIICHEHMSI CTENEHUW OKHCIIEHHWS NMEPBUYHBIX PYZ W YCTAHOBJICHUS TPAHULBI 30HBI
OKHCJICHUS TOJIKHBI BBITTOJIHATHCS (Pa30BbIE aHATU3bI.

25. KadecTBO aHanmm30B pod HEOOXOIUMO CHCTEMATHYECKU MTPOBEPSITh, & PE3yIbTaThl KOH-
TPOJIsi CBOEBpEMEHHO 00pabaThiBaTh B COOTBETCTBUU ¢ MeToaudeckumu ykazanusimu HCAM u
HCOMMIM. T'eonornyeckuii KOHTPOJIb aHATU30B CJIEAYET OCYIIECTBISATH HE3aBUCHUMO OT J1abo-
PaTOPHOr0 KOHTPOJISI B TEUEHHUE BCEro MEPUO/Ia Pa3BeAKU MECTOPOXIeHU. KOHTpoIto moamexar
pE3yJIbTaThl AaHAJIM30B HAa BCE OCHOBHBIE, MOMYTHBIE, IIJAKOOOpa3yIOLMe KOMIIOHEHTHI U BPEJ-
HbIE IPUMECH.

26. Jlnsa onpeneneHusl BEIUYHUH CIy4alHBIX MOTPENIHOCTe HEOOX0AUMO MPOBOIUThH BHYT-
PEHHHI KOHTPOJIb MyTEM aHATU30B 3alIM(PPOBAHHBIX KOHTPOJIBHBIX P00, OTOOpAaHHBIX U3 1y0-
JMKATOB aHAIUTUYECKHUX P00, B TOH k€ Tab0opaTOPHH, KOTOPAst BHITIOTHSIET OCHOBHBIE aHAIH3HI.

JI1s1 BBISIBIIGHHSI U OLEHKH BO3MOJKHBIX CUCTEMATHYECKUX IMOTPEIIHOCTEN TOJKEH Ocylle-
CTBJISITHCSl BHEIIHUM KOHTPOJb B JIabopaTOpuU, UMEIONIEeH cTaTyc KOHTpoJibHOW. Ha BHemHui
KOHTPOJIb HaIlPaBJISIIOTCS 1yOJIMKAThl aHAJTUTUYECKUX P00, XpaHsIIUeECs B OCHOBHOM J1abopaTo-
pUM U TPOINIENIINEe BHYTPEHHHH KOHTpOdb. [Ipy Hanuuumu cTaHIapTHBIX 00paslloB COCTaBa
(COC), aHanOrMYHBIX HCCIEAYEeMbIM MpoOaM, BHEIIHHH KOHTPOJb CJEAYeT OCYIIECTBIATH,
BKJTIOYAs MX B 3alIM(POBAHHOM BHJIE B MAPTHIO P00, KOTOPBIE CAAIOTCS HA aHAJIU3 B OCHOBHYIO
nabopaTopuio.

[IpoOs1, HanpaBiIeHHbIE HA BHYTPEHHUN W BHEIIHUN KOHTPOJb, JOJDKHBI XapaKTepU30BaTh
BCE PA3HOBUIHOCTU PYJ MECTOPOXKACHHS M KIAcChl cofepxaHuil. B o0s3aTenbHOM mopsiike Ha
BHYTPEHHHI KOHTPOJIb HAMPABJISIOTCS BCE MPOOBI, OKA3aBIINEe aHOMAJIBLHO BBICOKHE COJEpIKa-
HUS AaHAJIU3UPYEMbIX KOMIIOHEHTOB.

27. O6beM BHYTPEHHETO U BHEUTHETO KOHTPOJIS AODKEH 00ECIeUnTh MPEACTaBUTEIbHOCTh
BBIOOPKH IO KaXKJIOMY KJIAcCy COACpKaHHHM W MEPHOAY Pa3BeAKH (KBapTal, MOJIYrogue, TON).
[Tpu BBIIEIEHUH KIACCOB CIENYET YUUTHIBATh apaMeTphl KOHIUIMH (OOPTOBOE U MUHUMAIIBHOE
MIPOMBIIIJIEHHOE cojiepkaHue). B ciaydae Gonbioro uncina anaauzupyembix mpod (2000 u Gonee
B I'0Jl) Ha KOHTPOJIbHBIE aHAJIN3bl HAMpaBisieTcss S % OT UX OOIIEro KOJWYEeCTBa; MPU MEHbIIEM
qrcie mpo0 Mo KaXAOMY BBIICIEHHOMY KJIACCy COEP)KaHUMN JOIKHO OBITH BHITIOJTHEHO HE MEHEE
30 KOHTPOJIBHBIX aHAJIM30B 332 KOHTPOJIUPYEMBII IEPUO/IL.

28. O0paboTKa JaHHBIX BHEIIHETO M BHYTPEHHETO KOHTPOJISI MO Ka)XXIOMY Kjaccy colep-
KaHUI POU3BOAUTCA (B COOTBETCTBMM ¢ MeToanueckuMH ykazanussmu HCAM Nel6 ot 1982 r.)
M0 TIEPHUO/IaM, Pa3ENbHO MO0 KaKIOMY METOAY aHajau3a u Ja00paTOpUH, BHITIOIHSIIOMIEH OCHOB-
Hble aHaiau3bl. OLIEHKa CUCTEMATUYECKUX PACXOXIAEHUM 1o pesynprataM aHannza COC BpINoI-
HSIETCSI B COOTBETCTBHM ¢ MeToaudecknmu ykazanusasmu HCAM mo craructudeckoit o0padoTke
AHAIUTUYECKUX JTaHHBIX.

OTHOCUTENbHAs CpPEIHEKBAApAaTUUYECKass IOTPEIIHOCTh, ONPENEJICHHAas 10 pe3yJbTaTaMm
BHYTPEHHETO I'€OJIOTUYECKOTO KOHTPOJISI, HE JOJDKHA MPEBBIIIATH 3HAYEHUHM, YKa3aHHBIX B TaOIl.
4. B npoTUBHOM ClIy4ae pe3yJibTaTbl OCHOBHBIX aHAJIM30B JUIsl JAHHOTO Kjacca CoAepkKaHUM U
neproaa padoThel 1abopaTOpuu OpPaKyrOTCs, H BCe IPOOBI TOJIEKAT MMOBTOPHOMY aHAIHU3Y C BBI-
MOJIHEHUEM BHYTPEHHEr0 re0JIOTMYecKoro KoHTpouss. OIHOBpEMEHHO OCHOBHOM JabopaTopueit
JIOJKHBI OBITh BBISICHEHBI IPUYHHBI Opaka U MPUHSATHI MEPHI 10 €T0 YCTPAHCHHIO.
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Tadomuna 4
IIpenenbHO T0NMyCTHMbIE OTHOCHTEJIbHBIE CPeTHEKBAIPATHYECKHE
NMOTPENIHOCTH AHAJM30B 0 KJIaccaM Coaep KaHui

[IpenenbHo nomyc-
Knacc co: [IpenenbHo nomyc- Kiace co- -
JIepKaHU I TAMAas o
Kowm- Kom- | nepxanun OTHOCUTEIIbHAsA
KOMIIOHEH- |OTHOCUTEJIbHASI Cpe/l-
[IOHEHT IIOHEHT | KOMIIOHEHTOB | Cpe/IHEKBaApaTHye-
TOB HEKBaJIpaTH4eCcKast e
B pyae*, % | ckasi HOrpemHoCTb,
B pyne*, % MOTPEIIHOCTh, % %
Mn >22 1,2 Al,O5 10-15 5,0
1322 2,0 5-10 6,5
5-13 2.5 1-5 12
3-5 3,5 CaO 2040 2,5
0,5-3 6,0 7-20 6,0
0,2-0,5 10 1-7 11
Fe 30-45 2,0 P,0s 0,3-1 5,5
20-30 2.5 0,1-0,3 8.5
1020 3,0 0,05-0,1 12
5-10 6,0 0,01-0,05 22
S10, 20-50 2,5 0,001-0,01 30
5-20 3,5 S 1-2 9
1,5-5 11 0,5-1 12
0,3-0,5 15
* Ecau BblIETICHHBIE HA MECTOPOKICHUM KJIacChl COAEP)KaHUN OTIMYAIOTCS OT yKa3aHHBIX, TO
PECILHO JOMYCTUMBIE CPEIHEKBAIPATHUECKUE TIOIPEITHOCTH OMPEACIITIOTCS HHTEPITOJIAIIUCH.

29. Ilpu BBISBIEHUHU MO JaHHBIM BHEUIHETO0 KOHTPOJS CHUCTEMATHUYECKHX PACXOXKICHUI
MEXAy pe3yJbTaTaMu aHaJIM30B OCHOBHOW M KOHTPOJIUPYIOIIEH J1ab0paTopHil MPOBOIUTCS ap-
OuTpakHbI KOHTPOJb. Ha apOuTpakHbIi KOHTPOJIb HAIPABIIAIOTCS XpaHSIIKMECcs B TaOopaTOpuu
AHATUTUYECKUE JTYOJIMKATHI PAIOBBIX MPOO (B UCKIIOUUTEIBHBIX CIIYYasiX — OCTaTKH aHAJIUTHYE-
CKUX MpP00), O KOTOPHIM MUMEIOTCSl PE3YIbTAThl PSAAOBBIX U BHEIIHUX KOHTPOJIBHBIX aHATH30B.
Kontpomo mognexat 30—40 mpob mo Kaxxaomy Kiaccy CoJepkKaHWM, 0 KOTOPOMY BBISIBIICHBI
cuctematnueckue pacxoxxaeHus. [lpu nanuuun COC, aHaNOrMYHBIX UCCIENYyEMBIM Mpo0aM, UxX
TaKXKe CJIeAyeT BKIIOYATh B 3alIM(PpPOBAHHOM BHJE B MAPTHIO MPOO, CIaBaeMbIX Ha apOUTpaxK.
s kaxxaoro COC nomkHO ObITh oaydeHo 10—15 pe3ynbTaToB KOHTPOIBHBIX aHAH30B.

[Ipn moaTBepkeHUU apOUTPaKHBIM aHAIM30M CHCTEMATHUYECKHUX DPACXOXKIEHUH ClelyeT
BBISICHUTH UX MIPUYMHBI U Pa3pad0TaTh MEPONPUSITHS 110 YCTPAHEHUIO, a TAKXKE PELIUTh BOIPOC O
HE0OXOIMMOCTH MOBTOPHOT'O aHAIM3a BCEX MPOO JAAHHOTO Kilacca W nepuojia padboThl OCHOBHOM
1abopaTopu UM O BBEJACHUU B PE3YJIbTaThl OCHOBHBIX aHAJIM30B COOTBETCTBYIOIIETO IMOMpa-
BOUHOTO Kod(pdunmenTa. be3 apourpaxkHoro ananm3a BBEIACHHE MONMPABOYHBIX K0d(DPHULIeHTOB
HE JI0ITyCKaeTCsl.

30. Ilo pe3ynbTraTamM KOHTpPOJIS OMpPOOOBaHUS — OTOOpa, 0OpabOTKH MPOO W aHAIM30B —
J0JKHA OBITH OIIEHEHA MOTPEIIHOCTh BBIIEJICHUS PYAHBIX MHTEPBAJIOB U OINpEAeNieHUs] UX mapa-
METPOB.

31. MuHepanbHbIii COCTaB MPUPOAHBIX PA3HOBUIHOCTEN M MPOMBIIUICHHBIX TUIIOB Py, UX
TEKCTYPHO-CTPYKTYPHBIE OCOOCHHOCTH M (pU3MvecKre CBOMCTBA (B MEPBYIO OUepe/ib IPaBUTALIN-
OHHBIE U MAarHUTHBIC) JIOJDKHBI OBITh U3yYEHBI C MPUMEHEHUEM MUHEPAIOTO-TIETPOTpahUIECKuX,
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¢bu3nYecKnx, XUMUYECKUX U APYTUX BHIOB aHAJIN30B [0 METOJMKAM, YTBEPKIEHHBIM Hay4YHBIMU
COBETaMU IO MHHEPAJIOTMUYECKUM U aHAIUTHUYeCKUM Meroaam wuccienoBanus (HCOMMU,
HCAM).

Oco6o0e BHUMaHuE JAO0JKHO OBITh YJEJIEHO U3yUEHHI0 MapraHIeBbIX MUHEPAJIOB, ONpeiese-
HUIO MX KOJMYECTBA, BHIICHEHUIO UX B3aMMOOTHOILIEHUH MeXy co0O0i U ¢ ApyruMu MUHeEpasa-
MU (Haau4yue U pa3Mepbl CPOCTKOB, XapaKTEP CPACTAHMSA), ONPEIEICHUIO CPEIHEB3BEIICHHOTO
pa3Mepa 3epeH MapraHieBbIX MUHEPAJIOB, UX PACIPEIECICHHs 110 KPYITHOCTH, a TAK)KE OIUCAHUIO
OOJINTOB, KOHKpELUH, XapakTepa CIOMCTOCTU U T. [. B OONMTOBBIX, KOHKPELMOHHBIX U KOHIJIO-
MEpaATOBBIX Pyax Ba)XHO BBIACHUTH XapaKTep LIEMEHTA — PBIXJIbIM (II€CYAHUCTHIN, TJIMHUCTHIN),
IUIOTHBIN (Harpumep, OpayHUTOBBIN), 36pHUCTBIM U Ip. B mponecce MUHEPATOTHYECKUX UCCIIE-
JIOBaHUM JOJKHO OBITh M3Yy4YEHO paclpejesieHHue MapraHia, MOMYTHBIX M IUIaK0OOpa3yroIuX
KOMIIOHEHTOB, BPEIHbIX IIPUMEceH M COCTaBJIeH OajaHC MX pacupeleneHus no gopmam MuHe-
paJbHBIX COEUHEHUMN.

32. Onpenenenne 00bEMHOM Macchl U BIAXHOCTH, Py HEOOXOJMMO IPOU3BOAUTH IS Ka-
KJI0M IPUPOJHOMN Pa3sHOBUIHOCTH Y BHYTPUPYAHBIX HEKOHIUIIMOHHBIX IIPOCIIOEB.

OObpemHast Macca IJIOTHBIX Py ONpPEAENSeTCs TJIaBHBIM 00pa3oM IO MPeICTaBUTEIbHBIM
napaduHUPOBaHHBIM 00pa3aM U KOHTPOJIUPYETCS pe3yIbTaTaMH €€ ONPEACTICHHS B LETHKaX.

OObemHast Macca phIXJIbIX, CHIBHO TPELIMHOBATHIX M KAaBEPHO3HBIX Y[, KaK MpPaBUIIo, OIl-
penensieTcs MyTeM BbIEMKH LEIMKoB. OmnpeneneHre 0ObeMHOM MacChl MOXKET MPOU3BOJIUTHCS
TaK)X€ METOJIOM IOIJIOUIEHUS PACCESIHHOIO TaMMa-U3JIy4€HUs IPU HAIMYUU HEOOXOIUMOT0 00b-
eMa 3aBepOYHbIX paboT. OTHOBPEMEHHO € Oonpe/esieHneM 00bEMHON MacChl Ha TOM e MaTepua-
Je omnpenensieTcs BIAXHOCTh pyA. OOpas3ibl U MpoObl ISl ONpeNeNeHnss 0ObeMHOW MacChl U
BJIQ)KHOCTHU JIOJKHBI OBITh OXapaKTEpHU30BaHbl MUHEPAJIOTMYECKH U IPOAHAIM3UPOBAHBI HA OC-
HOBHBIE€ KOMIIOHEHTBI.

33. B pe3ynprare U3y4E€HH XUMUYECKOTO, MHUHEPAIBHOIO COCTAaBa, TEKCTYpPHO-
CTPYKTYPHBIX OCOOCHHOCTEH U (PU3MUECKUX CBOMCTB, PYZ JOJDKHBI ObITh YCTAHOBJIEHBI IPUPO-
HbIE PA3HOBUIHOCTH PYZ U NPEIBAPUTEIBHO HAMEYEHBI IIPOMBILIUIEHHBIE (TEXHOJIOTUYECKUE) TH-
bl ¥ COpTa, MOAJIEXKAIIE pa3ielIbHON BbIEMKE, TPEOYIOLINE pa3IMYHbIX CIIOCOOOB MepepadoTKU
VI UMEIOIINE PA3JINYHbIE 00JIACTH UCIIOJIb30BaHUS.

OKoOHYATENbHOE BBIJEIECHUE IPOMBIIUIEHHBIX (TEXHOJOTMYECKUX) THIIOB U COPTOB py.
IIPOU3BOJUTCS IO PE3YJIbTaTaM TEXHOJOTMYECKOTO M3YyYEHHMs BBIABICHHBIX Ha MECTOPOXICHUHU
IIPUPOAHBIX PA3HOBUHOCTEN B IIPOLIECCE MEOJIOT0-TEXHOJIOTHUECKOI0 KAPTUPOBAHMS.

IV. U3yueHne TeXHOJIOrH4eCKHX CBOICTB Py

34. Jlns Bcex MPOMBIIUIEHHBIX (TEXHOJIOTUYECKUX) TUIIOB MapraHLEBbIX Py 0a30BOM SIBIISI-
eTcs paJuoMeTpUuecKas U CTaJuaibHas IpaBUTALIMOHHO-MAarHUTHAs cxeMa oborameHus. B Hei
WCIIOJIB3YETCSl PUHLUI "HIafAIel” TEXHOJIOTUY, 3aKIF0YAIOIIUNICS B BBIJICTICHUM U COXPAHEHUHN
npu mepepadoTKe pyIbl KPYMHOKYCKOBOTO MPOAYKTA, O Ka4eCTBY U TPaHyISIPHOMY COCTaBY OT-
BEYAIOLIET0 TPeOOBAHUSAM, IPEIBABISEMBIM K IIMXTE IPU BHIIUIABKE MAPTaHLIEBbIX CILIABOB.

35. IIpoBeneHNIO TEXHOIOTUYECKUX UCCIEN0BAHUN Pyl JOIDKHO IIPEAIECTBOBATh U3YUYECHUE
BO3MOKHOCTH PaTUOMETPHUECKON KPYMHOMOPIIMOHHOW COPTUPOBKH TOOBIBAEMOI TOPHOPYIHOM
MaccChl B TPAHCIIOPTHBIX eMKOCTAX. [IpenBapuTenbHbIe NPOrHO3HBIE TEXHOJIOTMYECKHUE TT0OKA3aTe-
JIM TIOJIyYarOTCsl PACUETHBIM IyTeM IIpHU 00pabOTKe JaHHBIX ONPOOOBAHUS WM KapoTaka B TEX-
HOJIOTUYECKUX KOHTYpPax SKCIUIyaTallMOHHBIX OJIOKOB. B COOTBETCTBMM € COOTBETCTBYIOLIUMHU
METOJIMYECKUMHU JTOKYMEHTAaMHU JOJIKHBI OBITh YCTAHOBJIEHBI MOPLUUOHHAS KOHTPACTHOCTH PYI
BBIJICJICHHBIX MPHUPOIHBIX PAa3HOBUAHOCTEH, (pu3muecKkue NMpU3HAKH, KOTOPHIE MOTYT OBITH HC-
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MOJIb30BaHbI IS pa3/iesieHus] TOPHOPYAHONW MacChl, OIIEHEHBI MOKa3aTeH PaguOMETPUIECKOMN
COPTUPOBKH JUTsl TOPIHNA pa3HOro oObeMa. sl SKCIIepUMEHTAIBHOTO TIOJITBEPIKICHUS TEXHOJIO-
THYECKHUX TIOKAa3aTeseil KPYIMHOMOPIIMOHHONW COPTUPOBKHU MPOBOJSITCS OMBITHBIE TOPHBIE paOOTHI
C 9KCIpecC-aHaIN30M TOPHOPYAHOM MacChl B TPAHCIOPTHBIX €MKOCTSX Ha PYAOKOHTPOIUPYIO-
et crannuu (PKC) u copTupoBKOil Ha KOHAUIIMOHHYIO, HEKOHAUIIMOHHYIO PYAY U OTBAIBHYIO
nopoay. J1ocTOBEpHOCTh AKCHpecc-aHalii3a pyAbl B TPAHCIOPTHBIX €MKOCTSIX W KayeCTBO MpO-
JTYKTOB COPTUPOBKH JOJIKHO OBITH 3aBEPEHO KOHTPOJIHHBIM BaJIOBBIM OTIPOOOBAHUEM.

[Ipu MONTOKUTENBHBIX pe3ynbTaTaX HEOOXOAMMO YTOUYHUTH MPOMBIIIUICHHBIE (TEXHOIOTHYE-
CKHE) THUIIBI PYJ, TPeOyIOIue CeIEKTUBHON OOBIYH, WIIM TIOJTBEPAUTh BO3MOXHOCTh BaJIOBOM
BBIEMKH PYAHOW MAacCChl, YTOUHUTh MapaMeTpbl CUCTEMbl OTPAOOTKHU, a TaKXKE ONPEIEIUTh BO3-
MOXHOCTh TIOJIYY€HHUSI COPTOB OOTaTOM PY/IbI.

36. TexHonornyeckne CBOMCTBA Py, KaK MPABUIIO, U3YYArOTCS B JIAOOPATOPHBIX W TOJY-
MPOMBIIIIEHHBIX YCJIOBHUSX HAa MUHEPAIOrO-TEXHOJIOTHYECKUX, MAIBIX TEXHOJOTHYECKUX, J1a00-
PaTOPHBIX, YKPYITHEHHO-JIA00PATOPHBIX U MOIYIIPOMBIIIJIEHHBIX TTpo0ax. [Ipu uMmeromieMcs ombi-
T€ MPOMBIIIJIEHHON TIepepabOTKH ISl JIETKOOOOTaTUMBIX Pyl JOMYCKAETCs UCIOIb30BaHUE aHa-
JIOTUH, TIOATBEPKJACHHON PE3yIbTaTaMHt JIAOOPATOPHBIX HcclieoBaHui. [ TpyTHOOOOTaTUMBIX
WJIM HOBBIX THUTIOB DY/, OTIBIT MEPEPa0OTKU KOTOPHIX OTCYTCTBYET, TEXHOJIOTUIECKUE UCCIIEeI0BA-
HUS Py U, B cllydae HEOOXOIMMOCTH, MPOIYKTOB MX OOOTAIICHHS JOJDKHBI MPOBOJMUTHCS IO
CIelMaIbHBIM ITPOTrpaMMaM, COTJIACOBAaHHBIM C 3aMHTEPECOBAHHBIMH OPTaHU3AIUSIMHU.

OT60p mpobd ISl TEXHOJIOTHYECKUX HMCCIIEIOBAHUI Ha Pa3HBIX CTaAMSIX I'€0JOropa3Benoy-
HBIX PabOT ClIeIyeT BBIMOJIHATH B COOTBETCTBHUHU CO CTaHAApTOM POCCHIICKOTO Te0J0rnueckoro
obmectBa — CTO Pocl'eo 09-001-98 «TBepasie mosie3HbIE HCKOMTAEMbIE M TOPHBIE MOPObI. Tex-
HOJIOTHYECKOE ONMPOOOBaHUE B MPOLECCE T'€OJOrOpa3BeIOYHbIX PaboT», YTBEPKIECHHBIM U BBE-
neHHbiM B aencteue [locranosinennem llpesnnnyma MenonnurensHoro komurera Beepoccuit-
CKOT'0 reoJiorudeckoro oomectra (ot 28 mexadbpst 1998 r. Nel17/6).

37. MuHepalloro-TeXHOJIOTHYECKUMH W MaJbIMH TEXHOJOTHMYECKUMU TPOOaMU JOJIKHBI
OBITH OXapaKTEPU30BAHBI BCE MPUPOTHBIC PA3HOBUIHOCTHU PY/I, BBISIBJICHHBIC HA MECTOPOKICHUH.
ITo pe3ynpTaTaM WX UCHBITAHUN MPOBOAUTCS T'€OJOTO-TEXHOJOTHYECKas THIH3ALMS Py MECTO-
POKJICHHS C BBIJICIICHUEM MPOMBIIIJIEHHBIX (TEXHOJOTUYECKHX) THIIOB U COCTABJISIIOTCS T€0JIOTO-
TEXHOJIOTUYECKHUE KapThl, IJIaHbl U pa3pesbl. [Ipu mpoBeaeHNU Te0a0ro-TEXHOIOTHUYECKOTO Kap-
TUpOBaHMs cienyeT pykoBojcTBoBaThes crannapToM CTO Pocl'eo 09-002-98 «TBepabie momes-
HbIE€ MCKOIIaeMble U TOPHBIEC MOPOJIbI. ' €00ro-TeXHOIOTHYECKOE KapTHUPOBAHHUE», YTBEPIKICH-
HBIM U BBeJIeHHBIM B JneiicTBue IloctanoBnenuem I[lpesmmmyma M cmogHUTETRHOTO KOMHTETA
Bcepoccuiickoro reonorudeckoro odiectna (ot 28 nexadps 1998 r. Nel17/6).

Ha maGopaTopHbIx mpo6ax M3y4aroTcss TEXHOJIOTHYECKUE CBOMCTBA BCEX BBIJCICHHBIX MPO-
MBIIIUICHHBIX (TEXHOJIOTMYECKUX) TUIIOB Py B CTETNIEHU, HEOOXOIUMOM Il BHIOOpA ONMTHMAaTh-
HOM TEXHOJIOTHYECKOW CXEMbI UX MEPepadOTKU U OMpPeIeTICHUS] OCHOBHBIX TEXHOJOTUYECKUX TT0-
KazaTeJiel o0oraieHmsI.

YKpyIHEHHbIE W TIOJYIPOMBIIIIICHHBIE TEXHOJIOTUYECKHE MPOOBI CIYKAT ISl MPOBEPKHU
TEXHOJIOTUYECKUX CXEM W YTOYHEHHUS TOKa3areseil oboramieHus pyja, MOJydeHHBIX Ha jabopa-
TOPHBIX MTpoOax.

YKpyIHEeHHO-1a00paTOpHBIE U TOJYMPOMBIIUICHHBIE TEXHOJOTHMYECKUE MPOOBI JOJIKHBI
OBITh MPEJICTABUTEIBHBIMH, T. €. OTBEYATh M0 XUMUUYECKOMY M MHUHEpAJIbHOMY COCTaBY, CTPYK-
TYPHO-TEKCTYPHBIM OCOOCHHOCTSIM, KOHTPACTHOCTH, (DM3UUECKUM U JAPYTHM CBOMCTBAM CPEIHUM
rnapaMerpaMm pyJl JAaHHOTO MPOMBIIIJIEHHOTO (TEXHOJOTMYECKOT0) TUIA C YY€TOM BO3MOKHOTO
pazyO0okuBaHUs TIPU J0OBIYE W TMOBBIIICHUS COJEPKAHUSA B PYyJIe€ KOMIIOHEHTOB IMOCIE KPYITHO-
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HNOPLMOHHON copTupoBKH. [1o rpanysoMeTpuuecKoMy cocTaBy IpoObl JOKHBI COOTBETCTBOBATh
OTOUTOI TOPHOPYIHOM MAcce MPUHATON CHCTEMBI OTPAOOTKH.

38. Jlnst pyn ¢ BBICOKUM BBIX00M KyckoBo# (pakimn —200+10 MM MOTYT MCTIOIB30BaTHCS
CyXHe€ CXeMbI 000TaIleHus ¢ paguoMeTpudeckoit cenaparueit kinaccoB —200+10 MM 1 MAarHUTHOM
cenapanuei kimacca —10 mm.

HccrnenoBanust paAoOMETpUIECKOH 000raTUMOCTH POU3BOAATCS HA IPOOax MPHUHSATOMN UC-
XOJHOW pyZAbl B COOTBETCTBUH C COOTBETCTBYIOIIMMHU METOAMYECKMMH AOKYMEHTAMU M BKIIO-
YaloT: OIpEeJeJIeHne I'PaHyJIsIPHOIO COCTaBa PyJbl MOC]IE KPYNHOTo ApoOJIEeHUs ¢ OLEHKOM pac-
MpeaesieHusl MeTaia 1Mo KJiaccaM; U3y4eHHe KOHTPACTHOCTH U 00OTaTHMOCTH C ONTHMH3AIHEH
MIPU3HAKA Pa3JeJIeHUs; SKCIEPUMEHTAIbHYIO OLEHKY TEXHOJIOIMYECKUX MOKa3aTelel paJuoMeT-
PUYECKON cenapanyy ¢ INOJy4YEHHEM KYCKOBOI'O MapraHLEBOrO KOHIEHTPATa, OTBAJIBHBIX XBO-
CTOB U IPOMIIPOAYKTA, HAIPaBIsIEMOIro BMecTe ¢ oTceBoM (kiacc —10 Mm) Ha nepepaboTKy Tpa-
IUIMOHHBIMU METOAAaMH OOoramieHus (rpaBUTAIUs, MATHUTHAS CEMapanys); BEIOOp MPOMBIII-
JeHHOH anmaparypbl. [Ipou3BoaUTCS M3yyeHHE BEIIECTBEHHOI'O COCTaBa IPOAYKTOB oOoraiie-
HUSL.

39. Ilpu uccneqoBaHUMM MCXOAHOW PYJbl MM MPOMIIPOAYKTA PajMOMETPUUECKON cerapa-
MU ¥ OTCEBA, UCIOJIb3Ysl METO/bl U IPUEMBI TEXHOJIOIMUYECKOW MUHEPAIIOTHH, U3y4alOT CTENEHb
UX OKHMCIEHHOCTH, MMUHEPAJIBHBIA COCTAB, CTPYKTYPHBIE U TEKCTYpHBbIE OCOOCHHOCTH, a TaKXe
¢du3nyeckre U XMMHUYECKHE CBOWCTBA MHHEPAJIOB MU MUHEPAIbHBIX KOMIUIEKCOB, CTEIEHb KOH-
TPACTHOCTU 3TUX CBOMCTB. OmpeaensioT IpoOMMOCTh, CTETIEHb PAaCKPBITUS MHHEPAIbHBIX (a3,
IIPOMBIBAEMOCTh PYABI, IPOBOAAT CUTOBOM M I'PAaBUTALMOHHBIM AHAIN3BI Y3KUX KIIACCOB MBITON
PYZbl M IUIAMOB ITPOMBIBKH, MATHUTHBIA aHAJIN3 MEJIKUX KJIACCOB.

40. Cnernuduueckoil 0cOOEHHOCTBIO MapTaHIEBBIX Py SBISIETCS MHOrooOpazue MuHe-
panbHBIX (DOpPM Maprasia, a TaKkKe KpaiiHe HepaBHOMEpHAsi BKPAIUIEHHOCTh PYIHBIX MUHEPAJIOB
pa3MepoM OT 0JIE MWIMMETPA A0 HECKOJIBKUX CAaHTHUMETPOB. BeiencTsue 3TOro TpaguiyoH-
HbI€ CXEMBbl 00OTrallleHNs] MapraHLEeBbIX Py, B OCHOBY KOTOPBIX MOJIOXEH MPUHLUI U3BJICUCHUS
LIEHHOT0 KOMIIOHEHTAa [0 MEPE €ro PaCKpbITHS, OTIMYAIOTCS PAa3BETBICHHOCTBIO U MHOTOCTA/IH-
aJIbHOCTHI0. Pyzbl oboramarorcss Mo rpaBUTallMOHHBIM, IPAaBUTAI[MOHHO-MAarHUTHBIM U I'paBUTa-
LIUOHHO-MarHUTHO-(DJIOTALlMOHHBIM CXEMaM.

[Tpu pa3paboTke CXeMbI IPEAyCMaTPUBAIOT:

- MPOMBIBKY, TPOXOUYEHHE U APOOICHUE PYIbI;

- KpPYITHOKYCKOBO€ o0OoramieHue kiaccos +10 MM TspkesnocpeiHOH cenapaiueil uim Kpyi-
HOKYCKOBOM OTCaJKOM € IIOJIyYEHHEM KYCKOBBIX KOHLIEHTPATOB Pa3jIW4HbIX COPTOB U IPOMIIPO-
IYKTOB;

— oboramenue ucxoanbix kimaccoB —10+1(0,5) MM u 10apOOIEHHBIX TPOMIIPOITYKTOB
KPYITHOKYCKOBOT'O OOOTallleHusi MarHUTHOW cenapanueil B MOJsIX BbICOKOH MHTEHCHUBHOCTHU (~
750 kA/M) UM OTCAIKOHN C MOJYyYEHUEM MEIKOKYCKOBOTO KOHLEHTPATa, IPOMIIPOJYKTOB U OT-
BaJIbHBIX XBOCTOB (KpPYIHOCTb MaTepHaja YTOUHSAETCA AJI1 KOHKPETHOU pyJbl B 3aBUCUMOCTH OT
€€ CBOMCTB);

- riy0okoe o0oramieHne MeJIKUX KJIACCOB MCXOAHOM pyJibl, HU3KOCOPTHBIX IPOMIPOIYK-
TOB TPaBUTAIIMOHHO-MAarHUTHOTO OOOTaIEHUs, TOM3MEIbUEHHBIX 10 KpymHocTH —25(16)+1(0,5)
MM, W IIJJAMOB MPOMBIBKH BBICOKOTPAJUEHTHON MAarHUTHOW cenapanueil wiu ¢uioTanuei ¢ mo-
Jy4YEHUEM MEJIKO3EPHUCTOI0 KOHLEHTPATa U OTBAJIIbHBIX XBOCTOB.

®noTanuio NPOBOAAT C UCIOIb30BAHUEM XKUPHOKUCIOTHBIX COOMpaTesiell: ChIporo Tajulo-
BOTO Macja, HaQTEHOBBIX M TEXHUUYECKUX IKUPHBIX KHUCIOT, OTXOAOB MPOU3BOJICTBA CEOAIMHO-
BOI KUCIIOTHI U T. 1. [lonaya peareHTOB B BUE SMYJIbCUI WIIM MBLUIA COBMECTHO C HEPTETIPOIYK-
TaMH (IU3€JIbHOE TOIJIMBO, COJISIPOBOE MAcilO, SMYJIbCOJ, Ma3yT U T. JI.) HOBBIIIAIOT UX cOOUpa-
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TeJIbHYIO CIIOCOOHOCTh. B KauecTBe peareHTOB — PEryiasTOPOB Cpebl IPUMEHSIIOT COAY M €KUM
HaTp. 1 nenpeccud MUHEpAJIOB IyCTOW MOPOAbI — KUIAKOE CTEKI0. DIIoTalMu NpeaIecTByeT
obecuuramauBanue o kinaccy —15 mrM. [lo komutekTuBHOM cxeme (aoTau OKCUIB U KapOoHa-
Thl (protupyrorcst Bmecte. [lo cenekTUBHON cxeme IpHU HEOOJBIIMX pacxojax coduparens (10
0,05 kr/T) B MIPUCYTCTBUM KUIKOTO CTeKIa (QIIOTUPYIOTCA KapOOHAThI, 3aTEM IPU MOBBIIICHHON
nojaue cobuparens (10 3 Kr/T) GIOTUPYIOTCS OKCHAHBIE MapraHieBble MuHepaisl. s obora-
nieHust 6onee kpynHoro marepuaina —1(0,5) MM mpuMeHsieTcsl TIeHHas cenapanus, KoTopas IMpo-
BOAMTCS C TEMU K€ peareHTaMH.

Ob6ecdochopuBanre MPOBOIAT TAYCMAaHUTOBBIM METOJIOM IO CXEME, BKIIOYAIOIEH 00XKUT
npu 900 °C u BblLIENIAYMBAaHUE Orapka pa3z0aBiIEHHBIM PACTBOPOM a30THOM KUCJIOTHI MPU KOM-
HATHOM TeMIlepaType C MOIy4eHUEM KOHAUIIMOHHOTO OKCHIHOTO KOHIIEHTpATA.

41. IlepcrieKTUBHBIE METOIbI TIEPEPAOOTKH MAaPraHIEBBIX PY/:

— KPYITHONOPLIMOHHASI COPTUPOBKA B TPAHCHOPTHBIX €MKOCTAX KaK KIIOYEBOM 3JIEMEHT
CUCTEMBI yIPaBIIECHUS KAYECTBOM;
- MOKYCKOBasi KOMOWHUPOBAHHAsI paguoMeTpuyeckas (peHTTeHOpaJuoOMeTpuyecKkas Hu
PEHTTEHOIIOMUHECIIEHTHAS) cemapanusi, BbIACIA0as KpyTHOKYCKOBOM MPOIYKT, IO KaYECTBY U
IPaHyJISIPHOMY COCTaBY OTBEYAIOLIUNA TPeOOBAHUAM K IIUXTE MPU BHIIIJIABKE MapraHIEBbIX CILIa-
BOB;
— MarHuTHasi cenapamus ¢ BbICOKOMHTEHCHUBHBIM MAarHUTHBIM IOJEM JUIsl NepepadOTKH
Marepuaia KpynHOCThI0 —10 MM IpU UCIOIB30BAHUM JIEKTPOMATHUTHBIX POTOPHBIX Cemaparo-
POB, MO3BOJISIONIAS MOJY4YaTh TOBAPHBIN MPOAYKT MPU 3HAYUTEIHHOM YIPOILIEHUHU TEXHOJIOTHYE-
CKOI CXEMBbI 3a CUET UCKIIFOUEHUS onepaluil ApoOiieHns U KiIacCuuKaluK pyibl;
— GdraoTtanus ¢ NpeaBapuUTEeIbHON CEJIeKTUBHOM Koaryisiuued uiau (Giaoxkyiasuuend maprat-
[[EBBIX MUHEPAJIOB, JAIOMIAasi BO3MOXHOCTh CHU3UTH MOTEPHU NPHU OOECHUIAMINBAHUU (IMYIbCHU-
OHHAsI UJTU KOJIOHHAs (hiioTarus);
— nepepaboTka KapOOHATHBIX MapraHUEBbIX Py, OCOOEHHO TPYIHOOOOTaTUMBIX, MO CXe-
Me «O0XHT — MPSIMOE JIETUPOBAHKE» MPU BHIIUIABKE CTAJIE MacCOBOTO Ha3HAYEHUS; TIOJTy4aeMblit
KOMIUIEKCHBIM MTPOYKT CONEPKUT JIETHPYIOIIUN 3JIEeMEHT U 3P PEKTUBHBINA (HIFOC;
— THIPOMETAIUTYprUUecKast nepepaboTka, B TOM YHUCIIE:
a) cynab(haTHBIM METOJ BBILIEIAYMBAHUS MapraHia u3 pyA U KOHIEHTPATOB PacTBOPOM
CEpHOM KHCIIOTHI MPHU HArpeBaHUU JHOO pas3jioKeHue pyJ AUTHOHATHBIM CIOCOOOM
MyTEM HACBHIIIEHUS CEPHUCTBHIM Ta30M BOJAHOUN CyCHEH3UM PYJIbl WM Iuiama npu 80
°C ¢ mosydyeHueMm cylib(ara mapraHia — MOJXYIPOIyKTa Juisi mpousBojcTtBa XJM,
3/AM, KMnOy; AUTHOHATHBIA CIOCOO HE MPHUTOACH IS MepepabOTKH CMEIIaHHBIX
MapraHieBbIX py/;
0) aMMOHUITHBIA METOJI BHINIECIAYMBAHUS MapraHiia KapOoOHATOM aMMOHUS TIOCIIE TIPE/I-
BapUTEILHOT'O BOCCTAHOBUTENbHOTO o0xura mpu 750-800 °C;
B) COZOBBIM METOJ M3BJICUECHUSI Mapraia u3 OeIHbIX KapOOHATHBIX Py 00pabOTKOM MX
B BOJIHOM CYCIIEH3UHU TMOKCHUJOM yTiepoja MOoJ JaBJIEHUEM C IEPEBOJIOM KapOOHATOB
Maprasiia B pacTBOpUMbIil OukapOoHaT;
- XMMHYECKOEe BhIIIEIaYMBaHUE, B TOM YHCIIE MIAXTHOE, CKBAXXMHHOE M Ky4dHOe pa30aB-
JICHHBIMU PaCTBOPAMH CEPHOU MU COISTHOM KHCIIOT;
- OMOXMMHUYECKOE BBIIIECIIAYNBAHNE, TIPUMEHSIEMOe T 00pa0OTKM HU3KOKAYeCTBEHHBIX
Py, OTXOAOB 00OTalIeHHs, IUIAMOB, IEepepadOTKa KOTOPBIX TPAIUIIMOHHBIMU METOAaMH HEd(-
(heKkTuBHa.

B MecTopoxaeHusIX MOJIe3HbIX UCKOMAEMBIX MPUCYTCTBYIOT PA3HOOOpA3HBIE TPYIIBI MUK-

POOPraHu3MOB, F'€OXUMHUYECKAs JAESITEIbHOCTh HEKOTOPBIX M3 HUX 3aKJIIOYAETCS B BO3JEHCTBUU
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Ha MUHEpAJIbl C MOMOIIBI0 OFPOMHOTO apceHalla CUHTE3UPYEMbIX UMHU PEaKIMOHHO-CITOCOOHBIX
MeTa0OoJIUTOB (ITPOJTYKTOB 0OMEHA BELIECTB), MEPEBOASIIIMX METAUIbl B pACTBOPUMOE COCTOSIHUE
B BUJE BHYTPHKOMIUIEKCHBIX COCIMHEHUHN (xenaToB). [locnenHne yCcTOMYMBBI K OCAXKICHUIO U
00J1a/1a10T MOABUKHOCTBIO B IIMPOKOM Juanazone pH.

buoxumudeckoe BhllleIauMBaHUE MapraHiia U3 CMEIIAHHBIX U KapOOHATHBIX Py OCYLIECT-
BIISIETCSl YaHOBBIM CIIOCOOOM. BhIIenaunBarOM peareHToM SBJISIOTCS MPOTYKThI METa00IN3-
Ma arietro0aktepuil. W3 mpoayKTHUBHOIO pacTBOpa MapraHell BbIAEISAETCS XUMHUUYECKUM OCaXk/ie-
HUEM WJIM JIEKTPOJIM30M. V3BIedyeHre Mapraniia B pacTBOp Mpu OMOXMMUYECKOM BbIIIE/IaunBa-
HuU cocrtasisier 6omuee 90 %.

42. B pesynbTaTe MPOBEJAEHHBIX HCCIEIOBAHUN JOJKHA OBITh MOATBEPKACHA MPaBUIIb-
HOCTb IIPOBEJICHUS I€0JIOrO-TEXHOJIOTMYECKOM TUIH3AUU Pyl (TP HEOOXOAUMOCTH 3aHOBO MH-
TEPIPETUPYETCS T€OJIOT0-TEXHOJIOIMYECKOE KapTUPOBAHUE), ONPEEICHbl MUHEPAJIbHBIA U  XU-
MUYECKUN COCTaB MCXOJHOW PYyHIbl U MPOMYKTOB OOOTAIICHUS, MPEICTABICHBI JaHHBIE O IPO-
MBIBKE, JPOOMMOCTH, U3MEIbYaeMOCTH PYA M HEOOXOAMMOW CTENeHH U3MENbUEHUsl MaTepuana,
JaHHBIE CUTOBBIX aHAIM30B MCXOJHON PYAbI U MPOIYKTOB O00OTAIIeHHs], CBEIEHUS O TUIOTHOCTH,
HACBHIITHOM Macce W BIAXXHOCTH UCXOJHOU PY/Abl U IPOIYKTOB 00OTAIEHHUS; YCTAHOBJICHBI TEXHO-
JIOTUYECKUE MOKa3aTeNu NepepadoTKU: ISl paJuOMETPUUYECKOTO O0OralleHusl — BBIXOJ] KOHILIEH-
TpaTa, IPOMIPOAYKTOB U XBOCTOB, M3BJICYECHUE U COJACPKAHME B HUX MapraHlia U HOMYTHBIX
KOMITOHEHTOB, KO3 duireHT odoraiieHus; 1js IpoILecCOB rpaBUTAI[MM, MATHUTHOM cernapanuu
U (GIoTanuu — BBIXOJ] KOHIIGHTpATa, €r0 KadyecTBO (COAep)KaHWE MapraHIa, IPYTUX IMOJIE3HBIX
KOMITOHEHTOB U BpPEAHBIX MpUMeceil), METO] nepepaboTKU KOHIIEHTpaTa, U3BJIC€UEHUE MapraHia
U IPYTUX TOJIE3HBIX KOMIIOHEHTOB B OTJEJIbHBIX ONEpAlUsiX U CKBO3HOE MX U3BIICUCHUE, PACXO]
peareHToB, 00beM M XapaKTepUCTUKA (TPaHy ISIPHBIA COCTaB, OCTATOYHASI KOHIICHTPAIUS pPEarcH-
TOB) TPOJYKTOB, HANIPABISIEMBIX B XBOCTOXPAHMIIIUIIE, HEOOXOIMMOCTh U CITOCOOBI 00€3BPEIKHU-
BAaHMS IPOMCTOKOB.

JIOCTOBEpHOCTh NIaHHBIX, IMOJIYYEHHBIX B PE3yJIbTATE€ MOJYIPOMBIIIJICHHBIX HCIBITAHUH,
OLICHUBAIOT Ha OCHOBE TEXHOJIOTMYECKOTO U TOBapHOro OanaHca. Pa3Huiia B Macce Merasia Me-
KAy dTUMH OanaHcaMu He JoJkHa mpeBblmaTh 10 %, u oHa JOKHA OBITH pacipeaesieHa mpo-
MOPLMOHAIBHO Macce MeTalljla B KOHIEHTpaTax M XBocrTax. [lokazarenu mepepabOTKH CpaBHH-
BaIOT C MOKA3aTEJISIMU, TIOJy4aeMbIMH Ha COBPEMEHHBIX 00OraTHUTENbHBIX (Pabpukax u ['M3 mo
nepepaboTKe MapraHIeBbIX PY/I.

43. EQuHOro rocynapCcTBEHHOrO CTaHAApTa WIM TEXHMYECKUX YCJIOBUM HAa MapraHleBbIE
pyZbl HE yCTaHOBJIEHO. KauecTBO KOHLIEHTPATOB B KaKIOM KOHKPETHOM Cllydae OIpEAeIIsieTCs
JIOTOBOPOM MEKY IMTOCTAaBIIMKOM H TOTPEOUTEIIEM.

B 3aBUCMMOCTH OT Ha3HAYEHHUS K MAPTAaHLIEBbIM KOHLEHTpPATaM MPEIbSABIIAIOTCS Pa3InUHbIE
TpeboBaHus. KOHIIEHTpaThl U arjioMepaThl, UCIOIb3yEMble METAILTYPrUueCKOW MPOMBIIIIIEHHO-
CThIO, HOPMHUPYIOTCSI TIO COACPKAHUIO MapraHia W BpeaHbix mpumeceit (pochop, xpemuesem,
KeJe30), a TaKXKeE Mo coJiepkaHuio Menouu (8—0 MM) U KPYMHBIX KYCKOB (+25 MM).

[Ipu onenke kadecTBa MpeANoiaraeMoil MPOIYKIUU OOOTaTUTENbHOIO Iepezesia MOXKHO
PYKOBOJICTBOBAThCS TPEOOBAaHUSMU K KOHI[EHTPAaTaM, OKYCKOBAaHHBIM W ariioOMEpUPOBAHHBIM
IIPOJYKTaM, IEPEYUCIIEHHBIMU B CIIpaBOYHUKE «MuHepaiabHoe cbipbe. Mapranen» (M., 1998).

B cnoxuBIIEHCS OTEUECTBEHHOM MPAKTUKE MPUHATO CUUTATh, YTO KAUECTBO MAPTaHIIEBOTO
CBIPBS JOJKHO COOTBETCTBOBATh HOPMAaM, YKa3aHHBIM B Ta0JI. 5.
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KadecTBeHHbIE XapaKTePUCTHUKHA MAPraHLEBOI0 ChIPbS

Tabmuna 5

Hamnpasienne XapaKkTepUCTUKA MAPTaHLIEBBIX Buax | I'panymnsp-
HCITOJIb30BaHUS KOHIICHTPATOB, % HOCTb | HBIHI
Mn | MnO Si0, P S ,9% COCTaB, MM
2
Kepamuka 45— 70— - 0,15 0,03 - -
47 75
Crexnorapa 49— 70 He orpanu- — — 2 -5
50 YeHOo
Temno-3eneHoe 50— 70— - - - - -5
CTEKJIO 54 73
OMan - 80— - - - - Tonkunit
82 TTOMOJI
Kpacurenu 45 - 10 0,20 0,1- - 0-25
0,3
[Tepmanranar ka- | 56,2 89 3 - - 8 0,10
JINST
XUMHUUECKHe uc- - 87 — - - 3 -
TOYHUKH TOKA
3aKurareybHbIC 45 90 7 He orpanu- - 8 0,10
MacChI YeHO
Caapounsie ¢Quro- | 49— — 0,18 — — 20
CHI 50

44. JI5ist IONyTHBIX KOMIIOHEHTOB B COOTBETCTBUU C «PEeKOMEHIalMsIMU IO KOMILIEKCHOMY
W3YYEHUIO MECTOPOXKAECHUWA W IOJICYETY 3alacOB IMOIMYTHBIX IMOJE3HBIX HCKOMAEMBIX U KOMIIO-
HEHTOB», yTBepxkaeHHbIMU MIIP Poccun B ycTaHOBIEHHOM MOpsIKE, HEOOXOIUMO BBISCHUTH
(dhopMBI HaXOXKACHUS U OaJIaHC MX pacHpeaesICHUs] B MPOIYyKTax oOOTraIeHus 1 nepeaena pya u
KOHIIEHTPATOB, a TAK)XE YCTAHOBUTH YCJIOBHS, BO3MOKHOCTh M SKOHOMHUYECKYIO Ilesiecoo0pas-
HOCTbH UX U3BJICUCHUSI.

JlomkHa OBITH M3y4€HA BO3MOXKHOCTH HMCIOJB30BAaHUS OOOPOTHBIX BOJ M OTXOJIOB, TMOJIY-
JaeMbIX TI0 PEKOMEHIYEMOU TEXHOJIOTHYECKOW cXeMe: rmepepaboTKy MIIaMOB IS MEKPOYA00pe-
HUW, UCIOJIb30BAaHUS MPOMIIPOAYKTOB OOOTAIIEHHS] MAaHTaHOKAJIBIIUTOBOTO COCTaBa AJIsl IPOU3-
BOJICTBA MTPEMUKCOB, IPUMEHSIEMBIX B Kaue€CTBE KOPMOBBIX J00ABOK B CEIHCKOM XO3SMCTBE; Ja-
Hbl PEKOMEHJALIUU TI0 OYUCTKE MPOMCTOKOB.

B xagecTBe moTpebuTeneil 0TX0J0B TOPHOTO MPOU3BOJICTBA M O0OTAIIEHUSI MOTYT paccMmart-
pUBaTBCS CTPOUTEINIbHASA, KEPAMUYECKAsA, JAKOKPACOYHAs OTPACIM IPOMBIIUIEHHOCTH, CEJIbCKOE
XO35IUCTBO U JIp.

V. U3ydeHue ruiporeoioru4ecKnux, HHKeHepPHO-re0JJ0rH4ecKnX, IK0JI0ru-
YeCKHUX M IPYTruX NPUPOAHBIX YCJIOBHI MeCTOPOKIEHUS

45. I'uaporeosornueckMMy UCCIIE0BAaHUSAMU JI0JKHBI OBITh M3yYEHBbl OCHOBHBIE BOJIOHOC-
HbI€ TOPU30HTHI, KOTOPHIE MOT'YT Y4acTBOBaTh B OOBOJHEHUU MECTOPOXKJEHUS, BBISABICHBI Hau-
Oosiee 0OBOTHEHHBIE YYACTKH M 30HBI U PELICHBI BOIIPOCHI MCTIOIB30BaHMS WIH COpoca pyIaHHY-
HBIX BOI.
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[To xaxg0My BOJJOHOCHOMY TOPHU30HTY CJEAYET YCTAHOBHUTH €r0 MOIIHOCTH, JUTOJOTHYE-
CKUI COCTaB, TUIIbI KOJUIEKTOPOB, YCIIOBUS ITUTaHUsI, B3aUMOCBSI3b C JPYTMMH BOJOHOCHBIMM TO-
PU30HTaMHM M TIOBEPXHOCTHBIMHU BOJAMH, IOJIOKEHUE YPOBHEH MOJA3EMHBIX BOJ U JIpyrue napa-
METpbI; ONpPEETUTh BOZMOXKHBIE BOJONPOTOKH B AKCILTyaTallMOHHBIE TOPHBIE BHIPAOOTKH, MPO-
XOJIKa KOTOPBIX MPEAYyCMOTPEHa B TEXHUKO-IKOHOMHYECKOM obocHoBaHUM (TD0) xoHnuuuid, u
pa3paboTaTh pEKOMEH/IallMHU 110 3aIIUTE UX OT N03eMHbIX BoJ. HeoOxonumo Taxxe:

- M3YYUTh XUMUUYECKUN COCTaB U OAKTEPHOJIOTUYECKOE COCTOSTHUE BOJ, YUACTBYIOIIUX B
0OBOJHEHUH MECTOPOKJICHHUS, UX arpeCCUBHOCTh MO OTHOIICHHUIO K OETOHY, MeTaslaM, MOoJuMe-
pam, cofiep’KaHue B HUX MOJIE3HBIX U BPEIHBIX IPUMECEN;

- OLIEHUTh BO3MOKHOCTh YTHJIM3ALUU JPEHAKHBIX BOJ JIJIsl BOJOCHA0XKEHUS WU U3BJIE-
YeHHs] U3 HUX LIEHHBIX KOMIIOHEHTOB, a TAK)K€ BO3MOXHOE€ BIIMSHHUE UX JpEHaka Ha JEHCTBYIO-
M€ B pailOHe MECTOPOXKIACHUS MO3EMHbIE BO103a00PHI;

- JaTh PEKOMEHAALMH IO MPOBEJIEHUIO B MOCIEAYIOIEM HEOOXOIUMBIX CHELMAIbHBIX
M3BICKATEIILCKUX padOoT, OIIEHUTH BIUSIHUE COpOca PYJTHUYHBIX BOJI HA OKPYKAIOUIYIO CPEAY;

- OLICHUTHh BO3MOYKHBIE€ HMCTOYHHMKH XO3SIIICTBEHHO-NUTHEBOIO M TEXHHYECKOI'O BOJIO-
cHaOXeHHUs, 00eCTIeUNBAIONINE MTOTPEOHOCTh OYIYIIUX MPEANPUITHIA TTO JO0OBIYe U repepadoTKe
MUHEPAIBHOTO CBIPBS.

YTunuzanus ApeHaxHbIX BOJ MpeArnoiaraeT MoJACYeT 3KCIUTyaTallMOHHbIX 3amacos. [loa-
CUET SKCIUTyaTal[MOHHBIX 3allacoB JIPEHAKHBIX BOJ MPOU3BOAMUTCS, PYKOBOACTBYSCh COOTBETCT-
BYIOIIIMMHU METOJAMYECKUMU JOKYMEHTAMH.

[To pe3ynbTaTam ruApoOreoIOrHYECKUX UCCIEAOBAHUM TOJIKHBI OBITh JAHBl PEKOMEHAAINH
JUISE TIPOEKTUPOBAHUS PYAHHMKA: MO CIIOCO0AM OCYIIEHHS Te0JIOTMYeCKOr0 MacCUBa; MO BOJIOOT-
BOAY; M0 YTHJIM3ALMHU APEHAXHBIX BOJ; [0 UCTOYHUKAM BOJIOCHAOKEHHUS; IO IPUPOIOOXPAHHBIM
Mepam.

46. IlpoBeneHNe MHKEHEPHO-TEOJIOTMYECKUX MUCCIIeI0BAaHNN Ha MECTOPOXKICHUSIX MPHU pa3-
BeJIKe He0OX0AUMO /Jisi MH(OPMALIMOHHOTO O00ECIeYeHHsI MMPOEKTa pa3paboTKH (pacuyeTra OCHOB-
HBIX MaPaMETPOB Kapbhepa U IeTUKOB, TUIIOBBIX MACIOPTOB OYpOB3PBIBHBIX pa0OT U KPETICHUS)
Y TIOBBILIEHUS O€30MACHOCTH BEACHUS TOPHBIX PadoT.

NHxeHepHO-TeoIornuecKe Uccle0OBaHusl Ha MECTOPOKIACHUH HEOOXOIMMO MPOBOJIUTH B
COOTBETCTBUU € «METOINYECKUM PYKOBOJICTBOM I10 U3YYEHHIO MHKEHEPHO-T€0JIOTMUECKUX YC-
JIOBUH PYIHBIX MECTOPOXKICHHUN MPHU Pa3BEIKE», PACCMOTPEHHBIM M 0J00peHHBIM JlenapTaMen-
TOM TI'€OJIOTUU M UCIIONIb30BaHUs Help MuHuCTEepCTBa NPUPOIHBIX pecypcoB Poccuiickoii Dene-
patuu (mpotokoa Ne7 ot 4 centsaops 2000 r.) U METOIUYECKUMHU peKoMeHaanusaMu: «HxeHep-
HO-T€0JIOTUYECKHE, THAPOTre0IONMUYECKHE U T'€03KOJIOTMUECKHE HMCCIEIOBaHUS IPU pa3BEAKE U
AKCIUTyaTalliy PYAHBIX MECTOPOXKIEHUI», PACCMOTPEHHBIMU M OJIOOPEHHBIMHU Y IPaBICHUEM pe-
CYpCOB MOJI3€MHBIX BOJ], T€OIKOJIOTMM M MOHHUTOPHHIA Ie0JIOTMYECKON cpeabl MuHuCTEpCcTBa
npupoaHbIX pecypcoB Poccuiickoit denepanuu (mporokon Ne5 ot 12 anpens 2002 r.).

WHXeHEepHO-TEOIOTUIECKIMH ~ MCCIICAOBAHUSAMU  JTOJDKHBI  OBITH  M3y4YEeHBI:  (PU3UKO-
MEXaHHYECKHe CBOMCTBA pyll, PyIOBMELIAIOIIUX MOPOJ M MEPEKPHIBAIOIIMX OTJIOXKEHUH, ompe-
NEJAIOIINE XapAKTEPUCTUKY MX MPOYHOCTU B €CTECTBEHHOM M BOJIOHACBHIIIEHHOM COCTOSHMSIX;
WH)KCHEPHO-TEOJIOTHIECKHE OCOOCHHOCTH MacCHBa MOPOJ MECTOPOKIACHHS W MX aHU30TPOIHS,
COCTaB MOPOJI, UX TPEIIMHOBATOCTh, TEKTOHUYECKAss HAPYIIEHHOCTh, TEKCTYpHbIE OCOOEHHOCTH,
3aKapCTOBAHHOCTh, Pa3pyLIEHHOCTh B 30HE BBIBETPUBAHHUS; COBPEMEHHbBIE I'€0JIOTMUECKHE IPO-
LIECCHI, KOTOPBIE MOT'YT OCJIOKHUTH Pa3pabOTKy MeCTOpOoXAeHUs. B palioHax ¢ pa3BUTHEM MHO-
TOJIETHEMEP3JIBIX ITOPOJ CIENYET YCTAHOBUTH UX TEMIIEPATYPHBII peKUM, NIOJI0)KEHUE BEPXHEN U
HUKHEH TpaHuIl MEP3IOTHON TOJIIHU, KOHTYPHI U TIIYOMHBI paCIpOCTPaHEHUs TAIMKOB, XapaKTep
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M3MEHEeHMsI (PU3MYECKUX CBOMCTB MOPOJA NMPHU OTTaUBAHUM, TTYOUHY CIIOSI CE30HHOTO OTTauBaHUS
Y IPOMEpP3aHusl.

B pe3ynbraTe MHKEHEPHO-TEOJIOTUIECKUX UCCIICIOBAHUHN JTOJDKHBI OBITH IMOJTYYEHBI MaTe-
pHAaJIbI [0 TPOTHO3HOM OLIEHKE YCTOMYMBOCTU MOPOJI B NOJI3EMHBIX TOPHBIX BhIpabOTKax, bopTax
Kapbepa 1 pacyeTy OCHOBHBIX IapAMETPOB Kapbepa.

IIpy Hamuuy B palioHE MECTOPOKICHHS JEHCTBYIOIMX IIAXT WM KapbEPOB, PACIIOJIOKEH-
HBbIX B @HAJOTMYHBIX THAPOTEOJOTMUYECKUX U UHKEHEPHO-T€OJIOTHYECKUX YCIOBHSAX, IS XapakK-
TEPUCTUKHU Pa3BebIBAEMOM MIIOMIAIN CIEAYET UCIIOJIb30BATh IAHHbBIE O CTEIIEHH OOBOJAHEHHOCTH
Y MHXXEHEPHO-TE€0JIOTUYECKHUX YCIOBUSAX 3THX IIAXT U KaphEPOB.

47. MecTopOoXKIeHHsSI MapTraHUEBbIX PyA pa3padaThIBaIOTCS OTKPBITHIM (Kapbephl) U TOJ-
3eMHBIM (IIaXTHbIE KOMILJIEKCHI) criocobamu. K moazeMHoMy croco0y A00BIYM OTHOCATCS TEp-
CIIEKTHBHBIE CKBaXMHHBIE MeTO/Abl — BhIenaunBanue (CIIB) mapranna u rugaponodsrya (CI'M)
MaprasiieBbIX py/.

[Ipn TpaguIMOHHBIX croco0ax pa3pabOTKH MECTOPOXKIEHUM (OTKPBITOM U IMOA3EMHOM)
MPEANoOYTeHHE OTAAETCS CIOCO0Y M TEXHUUECKUM CPEJICTBaM J100bIYM, 00ECTeYHBAIOIUM MUHHU-
MaJibHOE TEpPEU3MEeNIbUCHHE PYAbl, T.€. MUHUMAIbHBIA BBIXOJI MEIKHX KJIACCOB, C KOTOPBIMHU
OOBIYHO CBSI3aHBI OOTATHIC PY/IBI.

Buenpenne nporpeccuBnabix MeToa0B A00bun (CIIB u CI'/]) mo3BoauT BoBiedb B OTPabOT-
Ky 3arachl OeJHBIX Py, a TAaKK€ MECTOPOXKJIEHUN CO CIOKHBIMU TOPHO-TE€OJIOTMYECKHUMH YCII0-
BUSIMU 3aJICTaHUsI.

CkBaxkuHHoe nojazemHoe BbliienaynBanue (CIIB) skoHOMHueckH 1ienecooOpa3Ho MmpHUMe-
HSATh TIPU pa3paboTKe MECTOPOXKACHUN KapOOHATHBIX Py MapraHia u OJOKOB CO CMEIIaHHBIMU
pynamu. bonee Onaronpusarhasl ans CIIB MapraHuoBUCTBIE TOJOMHTBI, Y€M H3BECTHSIKHU: MPHU
BBINIENIAYMBAHUN MapraHila U3 MOCICTHUX CEPHOU KHCIOTOH 00pa3yeTcs THIIC, YTO MPUBOIUT K
KOJIbMAaTallui TPELIUH U MYCTOT, CHUKEHUIO NPOU3BOIUTEIBHOCTH CKBaXXUH 10 pacTBopy. [lox-
HSTBIM HAa MOBEPXHOCTh PabOUMii paCTBOP MOXKET MCIOIB30BATHCS JUIsl MOJTyYeHUs: 60raToro Map-
raanem (50-53 % Mn) kap6onara (MnCQOj;), MeTaUIMYECKOro Maprania win guokcuaa (MnQO,).
OmnsitHbie pabotsl o CIIB, nmpoBenennbie B CBEpIIOBCKOM 00acTH Ha MECTOPOXKACHUIX Kap-
O6oHaTHBIX pya Mapranua [lonmyHounoit rpynnsl (MBaenbckoe u ap.), Ay MOJOXKUTEIbHBIE pe-
3ynbTathl. CTpoutenscTBO pyaHuka CIIB TpeOyeT MeHbIle BpeMEHM M MEHBIIINX KalMUTaTbHBIX
BJIOXKEHHIA, 110 CPAaBHEHUIO C Kapbepamu u maxrtamu. CIIB xapakrepusyercs 6€30macHOCTBIO pa-
00T, BBICOKMM Kaue€CTBOM IOJIy4aeMbIX MPOJYKTOB U UX HU3KOU ce0€CTOMMOCTBIO.

CkBaxkunHas ruapono6sya (CI'J]) MokeT MCronb30BaThes AJIsi TOOBIYM PBIXJIBIX M XPYII-
KX OKHCIICHHBIX, OKHCHBIX M CHJMKATHBIX pya MapraHua. OIBITHBIMU U OIBITHO-
MPOMBIIIJIEHHBIMU pab0TaMU Ha MECTOPOXKACHUSIX KEJIE3HBIX Py, TUTAHA U LUPKOHUS, SHEpre-
TUYECKUX yrieH, pochopuToB, CTpOUTEIBHBIX NIECKOB, 3ajieratomux Ha riyoune 40-1000 M, go-
Ka3zaHa BbicoKas peHTabenbHOCTh pyaHukoB CI'J (Poccusi, Ykpauna, Kazaxcran, DcToHus,
FOrocnasus, CHIA). Kak u B ciiyqae pyaaukos CIIB, ans ctpoutensctBa pyaaukoB CI'JI Tpedy-
€TCsl MEHBIIIE BPEMEHU U KalUTAJIbHBIX BJIOKECHUM.

Metoast CI'l u CIIB MOXHO HCTIONB30BaTh TaKKe JJIS TOPAOOTKU 3aMacoB Py 3a KOHTY-
pamMu KapbhepoB U MIAXTHBIX IMOJICH, YTO MO3BOJIUT YMEHBIIUThH TIyOUHY KaphepOB M MIAXT U TI0-
BBICUTH SKOHOMHYECKYI0 3 dextuBHOCTh npeanpustrii. Criocodsr CI'J] u CIIB MoxHO mpume-
HSATH TOCJIEJIOBATENIbHO HA OAHOM U TOM >K€ MECTOPOXKIEHUHU I pa3pabOoTKU CUIMKATHBIX U
KapOOHATHBIX PYJ MapraHiia, YeM JOCTUTAETCS MOBBIIICHUE MTOJHOTHI JOOBIUM PYJ M CHUIKEHUE
ce0eCTOMMOCTH TOBAPHBIX MPOTYKTOB.

B npotuiecce pa3Benku MECTOPOKACHHUSI HEOOXOAUMO 00OCHOBATH:

— BBIOOD crmoco6a 0TpabOTKH 3aIacos;
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- MPUMEHSIEMbIE CUCTEMBI OTPAOOTKH U METOJbI JOOBIUM, ONTUMAIBHYIO TPOU3BOAUTEIb-
HOCTh PYJHUKA U CPEJICTBA MEXaHU3ALINH;

— BEJIMYMHBI IOTEPb U Pa3y00KUBaHUSI, HEOOXOIUMbIE YCIOBUS AJIsI X MUHUMU3ALINY;

— KOHIMITMOHHBIE TTapaMETPhl U PACUCTHHIE BEJTUYHHBI, HECOOXOIUMBIC JIJIsl TTOJICUETA 3ara-
COB (TpaHUYHBIA U KOHTYPHBIN KO3 (ULMEHTHI BCKPBIIIH, BBICOTA YCTYIa Kapbepa, riyOnHa OT-
KpPBITOM M TMOJ3€MHON OTpabOTKH, MUHUMAaIbHAas MOILIHOCTb PYIHOTO Tejla M MaKCHMajbHas
MOIIHOCTh MYCTBIX MPOCIOEB, BKIIFOYAEMBbIX B MOJICYET 3aM1aCOB).

48. DKOJIOrMYeCKUMH UCCIIEIOBAHUSMU JIOJKHBI OBbITh: YCTAaHOBJICHBI (JOHOBBIE MTAPAMETPHI
COCTOSIHUSI OKpY>Karomie cpenbl (ypoBEHb paaualiii, KaueCTBO MOBEPXHOCTHBIX U TMOJ3EMHBIX
BOJl U BO3/lyXa, XapaKTEpPUCTHKA MOYBEHHOI'O0 MOKPOBA, PACTUTEIBHOIO U KMBOTHOTO MUpa U T.
71.); ONPEAEINICHbI MPeanoIaraéMbie BUbI XUMHYECKOTO M (PU3UYECKOr0 BO3JIEHCTBUN Hamedae-
MOTO K CTPOUTENIBCTBY O0OBEKTa Ha OKPYKAIOIIYI0 MPUPOJHYIO Cpeay (3amblUIeHUE MpUiIeraro-
X TEPPUTOPHUH, 3arpsi3HEHNE TOBEPXHOCTHBIX U MOA3EMHBIX BOJ, MOYB PYJAHUYHBIMHU BOJIaMU U
MIPOMCTOKaMH, BO3/lyXa BEIOpOCaAaMU B aTMOCHEPY U T. 11.), 00BEMBI H3BATHUS IS HYK]T TPOU3BO/I-
CTBa MPUPOJHBIX PECYPCOB (JECHBIX MACCHBOB, BOJbl HA TEXHUYECKUE HYK[IbI, 3eMeJb I pa3-
MEIICHHUs] OCHOBHBIX M BCIIOMOTATEIbHBIX MPOU3BOJCTB, OTBAJIOB BCKPBIIIHBIX U BMEIIAIOIINX
TOPHBIX MOPOJ, HEKOHAUIIMOHHBIX PYA U T. [I.); OLIEHEHbI XapaKTep, MHTEHCUBHOCTb, CTEIIEHb U
OITACHOCTh BO3JICHCTBUS, MPOJIOJDKATEIHLHOCTD M AMHAMIKA (DYHKIIMOHUPOBAHUS UCTOYHUKOB 3a-
TPA3HEHUS U TPAHUIIBI 30H UX BIUSHHUS.

Jlis peleHusi BOMPOCOB, CBS3AHHBIX C PEKYJIbTHUBALMEH 3€Melb, CIENYyeT OMNpPEeeIHUTh
MOIIHOCTh MOYBEHHOTO MOKPOBA M MPOU3BECTH arpOXMMHUYECKHE UCCIEAOBAHUS PBHIXJIBIX OTIIO-
KEHUI, a TaKXKe BBISICHUTh CTENEHb TOKCUYHOCTH MOPOJI BCKPBIIIN U BO3MOXHOCTh 00pa30oBaHUs
Ha HUX PaCTUTEILHOTO MTOKPOBA.

49. I1pn 0co00 CIOKHBIX THAPOr€0JOTNYECKUX, HHKEHEPHO-TEOJIOTNYECKUX U APYTUX MPU-
POJIHBIX YCIOBHSIX pa3paOOTKH, TPEOYIOIMNUX MOCTAHOBKH CIEIUATBHBIX Pab0T, 00BEMBI, CPOKH U
MOPAJIOK TIPOBEJICHUS UCCIIEIOBAHUIN COTIIACOBBIBAIOTCS C MPOEKTHBIMU OPraHU3AUSIMHU.

50. ITo pailoHaM HOBBIX MECTOPOXKJIEHUNH HEOOXOAMMO YKa3aTh MECTOIOJIOKEHHE TLIOIIA-
Jeil ¢ OTCYTCTBHEM 3aJie)KeH TOJIE3HBIX MCKOMAEMBIX, IJIE MOTYT OBITh pa3MemeHbl OOBEKTHI
MIPOM3BOJICTBEHHOTO U KHIJIMITHO-TPAXAAHCKOTO Ha3HAYECHHUSI, OTBAJIbI ITYCTHIX MOPO/I.

51. Jlns MecTopokJIeHUH, TJie yCTaHOBJIEHa MPUPOIHAsl TA30HOCHOCTh OTJIOKEHUH (MeTaH,
CEPOBOJIOPOJI U JIP.), JOJIKHBI OBITh U3YyYEHbl 3aKOHOMEPHOCTH U3MEHEHUS COJIEPKaHUsI U COCTa-
Ba ra3oB M0 IJIOMIA/IU U C TNIYOUHOI.

52. Cnenyer omnpenenuTh BIUAIOIINE Ha 310POBbE uejoBeKa (haKTOphl (MHEBMOKOHHO30-
OIACHOCTb, MOBBIIICHHAS PAJMOAKTUBHOCTb, T€OTEPMHUUECKUE YCIOBUS U JIp.).

53. [Ipyrue moJie3Hble UCKOTaeMble, 00pa3yrolne BO BMEIIAIONMINX U TEPEKPHIBAIOIINX TT0-
pOJIax CaMOCTOSITENIbHbBIE 3aJI€XKH, TOJKHBI ObITh U3yU€HBI B CTETIEHH, MO3BOJISIOIEH ONpeeIUTh
UX TPOMBIIIJIEHHYIO IIEHHOCTh U 00J1aCTh BO3MOXKHOI'O MCIIOIB30BaHUS B COOTBETCTBUU € «Peko-
MEHJIALUSIMU 110 KOMIUJIEKCHOMY M3YYEHHUIO0 MECTOPOXKIECHUN U MOACUETY 3alacoB MOMYTHBIX IO-
JIE3HBIX MCKONAEMbIX U KOMIIOHEHTOB», yTBepxkIeHHbIMH MIIP Poccun B ycTaHoBiI€HHOM IO-
pAIKe.

VI. loacuer 3amacos

54. TloncueT u kBamuUKAIKS IO CTETIEHW Pa3BEIaHHOCTH 3allacoOB MECTOPOXKIECHUN Map-
raHIa MPOU3BOJUTCS B COOTBETCTBUU C TpeOOBaHUAMM pasnenioB 2, 4 u 5 Knaccudukamnuu 3amna-
COB MECTOPOXICHUN M MPOTHO3HBIX PECYPCOB TBEP/BIX MOJE3HBIX UCKOTAEMBbIX, YTBEPKICHHOM
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npukazoM MuHHCTEpPCTBAa NpUpPOAHBIX pecypcoB Poccuiickoit denepaunn or 7 mapra 1997r.

No 40.

55. 3anacel OJICYUTHIBAFOTCS T10 MOACUYETHBIM OJIOKaM, 3armachl pybl B KOTOPHIX HE JOJIXK-
HBI IPEBBILIATH, KaK MPABUJIO, TOJI0OBYIO MPOU3BOJUTEILHOCTS OYAYIIEro TOPHOTO MPEANpPHUSTHUSI.
VY4acTKku pyAHBIX T€J, BBIIEISEMbIE B MTOCUETHBIE OJOKH, TOJKHBI XapaKTEpU30BaThCS:

- OJIMHAKOBOM CTENEHBIO PAa3BEIAHHOCTH U M3YYEHHOCTH NAapaMETPOB, OMPEACIISIOMIMNX KO-
JIMYECTBO U KaYECTBO PY[I;

- OJTHOPOAHOCTBIO T€OJOTUYECKOT0 CTPOEHHUS WJIM IMPUMEPHO OJWHAKOBOW HWIIM OJIU3KON
CTENEHbI0 U3MEHUYUBOCTH MOIIHOCTH, BHYTPEHHETO CTPOEHUS PYIHBIX TeJl, BEUIECTBEH-
HOI'0 COCTaBa, OCHOBHBIX MOKAa3aTeIel KauyeCTBa U TEXHOJIOTHYECKUX CBOMCTB PYAbI;

- BBIJIEP)KAHHOCTBIO YCJIIOBUM 3aJIETaHUs PYAHBIX TE€Jl, ONPENEICHHON MPUYPOUYEHHOCTHIO
0JI0Ka K €IMHOMY CTPYKTYPHOMY 3JIEMEHTY (KpbLTy, 3aMKOBOW YacTH CKJIAJKH, TEKTO-
HUYECKOMY OJIOKY, OTPAaHHYEHHOMY Pa3pbIBHBIMU HAPYIICHUSIMU);

- OOITHOCTHIO TOPHOTEXHUUYECKUX YCIOBUH pa3pabOTKHU.

[To mageHuIo pyaHBIX TEN MOJCUYETHBIE OJOKHU CIEAyeT pa3AesiTh TOPU30OHTAMH TOPHBIX
paboT WK CKBaXXHMH C YI€TOM HaME4aeMO MOCIIEIOBATEIbHOCTH OTPabOTKH 3aImacoB.

56. IIpu mojcueTe 3amacoB JIOJDKHBI YUUTHIBATHCS CIEAYIOIINE JTOMOJIHUTENIbHBIE YCIOBHUS,
OTpakarolue creuuPpruKy MeCTOPOKACHUN MapraHIeBbIX Y.

3anackl KaTeropuu A Mpu JI€TajJbHON pa3BeaKe MOJCYUTHIBAIOTCS TOJIBKO HA MECTOPOXKIE-
HUsX 1-i rpynmsl B OJ0Kax, OKOHTYPEHHBIX CO BCEX CTOPOH Pa3BEIOYHBIMH BBIpaOOTKamMu 0e3
AKCTPAIOJISALHUN.

Ha pa3paGaTbhiBaeMbIX MECTOPOXKACHUSIX 3alachl KaTerOpUM A MOJCYUTHIBAIOTCS IO
JTaHHBIM KCTUTYaTaIllHOHHON Pa3BEJIKH M TOPHO-TIOITOTOBUTEIHHBIX BEIPA00OTOK. K HUM OTHOCST-
Cs 3alachl, OTBEYAOIINE M0 CTEIICHH M3YYeHHOCTH TpeboBaHusM Kiaccudukanum K 31O KaTe-
TOpHHU.

3anacel kaTeropuu B mpu pa3zBeake MOACUUTHIBAIOTCA TOJBKO HA MECTOPOXKACHUAX 1-U n
2-ii rpynn. Kontyp 3anacoB kateropuu B nomkeH ObITh IPOBEACH MO Pa3BEAOYHBIM BBIPAOOT-
KaM, 2 OCHOBHBIE TOPHO-T€0JIOTUYECKHE XapAaKTEPUCTUKU PYJIHBIX TEJl U KauyeCTBO Py B Ipene-
JaX 3TOr0 KOHTYpa — OMPEJENICHBI [0 JOCTATOYHOMY 00BEMY MpEACTaBUTENIbHBIX JAHHBIX; MIPO-
MBIIIJIEHHBIC (TEXHOJIOTHYECKUE) TUIIBI PY/I TOJDKHBI OBITh OKOHTYPEHBI.

Ha pa3zpabarbiBaeMbIX MECTOPOXKACHUSAX 3aMachl KaTeropuu B moacuuThiBatoTCs MO JaH-
HBIM KCIUTyaTallUOHHOM Pa3BEIKU M TOPHO-MOATOTOBUTEIBHBIX BhIpaOOTOK. K HUM OTHOCSTCS
3amachl, OTBEUaIOIKe MO0 CTENEHU M3y4eHHOCTU TpeboBanusM Knaccudukanum K 3Toi Katero-
puu.

K kareropum C; OTHOCSTCS 3amachl Ha ydacTKaX MECTOPOXKIEHHI, B Ipenesiax KOTOPBIX
BbIIepKaHa MPUHSTAs! JJI 3TOM KaTeropuu CETh CKBaXKHH, a MOJTyYeHHAas IPH 3TOM HHpopMaIus
MOITBEPKICHA HA pa3pabaThIBAEMBIX MECTOPOKICHUSIX JAaHHBIMU JKCILTyaTalliy, HA HOBBIX Me-
CTOPOXKACHUSX — PE3yJIbTaTaMHU, TOJTYyYEHHBIMU HA Y4acTKax JAeTalN3alluH.

Kontyps! 3anacoB kateropun C; ONnpenenstorcs N0 CKBa)KMHAM U HA OCHOBAaHUHU I'€OJIOTH-
4ecKu 000CHOBAHHOW SKCTPAMOJISAINN, YIUTHIBAIONIEH W3MEHEHHE MOPPOCTPYKTYPHBIX OCOOCH-
HOCTEW, MOIIIHOCTEN PYAHBIX TEJI U KAYECTBA PY/I.

3anacel kateropuu C,. K 3101 KaTeropuu OTHOCATCA NMPEIBAPUTEIBHO OLICHEHHBIE 3aMachl,
MOACUUTHIBAEMBIE ITYTEM HKCTPAIIOISLUHU 110 IPOCTUPAHUIO U NAJEHUIO OT Pa3BEIaHHbIX 3alacoB
0o0J1ee BBICOKMX KaTErOPUi Ha OCHOBE Te0(U3NUECKUX PAbOT, T€OJIOTO-CTPYKTYPHBIX MTOCTPOSHUI
Y €IMHUYHBIX PYJIHBIX EPECCUCHUH, MOATBEPKAAIOUIUX ATy IKCTPANIOJISIIIUIO: IO CAMOCTOSITENb-
HBIM PYIHBIM TeJlaM — UCXO/I U3 COBOKYITHOCTH PYAHBIX MEPECEUCHU, YCTAHOBIEHHBIX B 0OHA-
KEHUSX, TOPHBIX BBIPAOOTKAX M CKBAXMHAX C YUETOM JAHHBIX re0O(PU3HMUECKUX, T€OXUMUUIECKUX
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WCCIIEIOBAaHUN W T€OJIOTUYECKUX MOoCTpoeHui. [Ipu ompeneneHnn KOHTYpOB IMOJiCUETa 3aMacoB
kareropuu C, cieyeT yuuTblBaTh YCJIOBUS 3aJ€raHusl pyAHBIX TeJl U YCTAHOBJIEHHBIE HA MECTO-
POKIEHUU 3aKOHOMEPHOCTH U3MEHEHUS UX Pa3MepOB, (OPMBI, MOIITHOCTH U Ka4eCTBA PY/I.

57. 3amachl MOACYMTHIBAIOTCS Pa3eibHO 10 KaTerOpHsiM, Criocodam OoTpaboTKH (Kapbepa-
MM, IITOJIBHEBBIMM TOPU30HTAMH, IIAXTAMH), MPOMBIINUICHHBIM (T€XHOJOTMYECKUM) THUMAM MU
copTaMm pyJ M UX SKOHOMHUYECKOMY 3HaueHHio (OanaHcoBble, 3a0anaHcoBbie). [Ipu pazaenenun
3aracoB IMOJIE3HBIX MCKOIMAEMBIX MO KATETOPUSIM B KAa4eCTBE JIOMOJHUTEIHHOTO KiIacCU(UKaIu-
OHHOT'O MOKa3aTesisi MOTYT MCIOJIb30BaThCsl KOJMYECTBEHHBIE U BEPOSITHOCTHBIE OLIEHKH TOYHO-
CTU U JJOCTOBEPHOCTH ONPEAEIEHUS OCHOBHBIX MOJCUYETHBIX apaMETPOB.

3abanaHcoBbie (MOTEHIIUATBHO-Y)KOHOMUYECKHE) 3aNachl MOJCYUTHIBAIOTCS U YIUTHIBAIOTCS
B TOM ciydae, eciau B TOO KoHAMIMNA JOKa3aHa BO3MOXHOCTh MUX COXPAHHOCTH B HeApax IJis
MOCJICAYIONIETO M3BJICUYCHHUS WIIU 11€J1IeCO00pa3HOCTh MOMYTHOTO M3BJICUYCHUS, CKIAIUPOBAHUS U
COXpaHEHMsI ISl UCTOJIb30BaHus B OynymeM. [Ipu moacuere 3a0anmaHCOBBIX 3aracoB MPOU3BO-
JUTCS UX TOApa3ieicHue B 3aBUCUMOCTH OT IIPUYHH OTHECEHHMsI 3aMacoB K 3a0aaHCOBBIM (KO-
HOMMYECKHUX, TEXHOJOTUYECKUX, TUJIPOT€OJIOTUUECKUX, SKOJIOTHYECKUX U JP.).

CooTHOIIIEHHE PA3IMYHBIX MPOMBIIUICHHBIX TUIIOB U COPTOB, PYJ MPU HEBO3ZMOXKHOCTU UX
OKOHTYPHBAHUS OTPEIEISAETCS CTATUCTHYECKH. 3arachl Pybl MOJCYUTHIBAIOTCS O€3 ydeTa BiIax-
HOCTU (CyXasl pyla) C YKa3aHUEM BJIQKHOCTHU ChIpOW pyabl. sl BIAaroeMKux, MOPUCTBIX PYI
MPOU3BOAUTCS TAKXKE MOJICUET 3aM1acOB ChIPOU PY/IbI.

58. Ha pa3pabaTbsiBaeMbIX MECTOPOKICHUSX BCKPBITHIC, TIOITOTOBICHHBIC M TOTOBBIC K BBI-
€MKEe, a TakKe Haxoslluecss B OXPAaHHBIX IEJUMKaX TOPHO-KANUTAIBHBIX UM TOPHO-
MOATOTOBUTEIBHBIX BBIPAOOTOK 3amachl Py MOJCYUTHIBAIOTCS OTACIBHO C MOAPA3ACICHUEM I10
KaTEropHsiM B COOTBETCTBUU CO CTETNIEHBIO UX U3YUYEHHOCTH.

59. 3anachkl py[, 3aKIIOUYECHHbIE B OXPAHHBIX IEJIMKAX KPYIMHBIX BOJOEMOB U BOJOTOKOB, Ha-
CEJICHHBIX MyHKTOB, KalMUTAJIbHBIX COOPYKEHUM U CEIIbCKOXO3SHCTBEHHBIX OOBEKTOB, 3alOBE/-
HUKOB, TAMATHUKOB MPUPO/BI, UCTOPUHU U KYJIBTYPBI, OTHOCATCS K 3a0a7T1aHCOBBIM IO IKOJIOTHYE-
CKOM MJIM SIKOHOMUYECKOW MPUYMHAM B COOTBETCTBHUH C YTBEP>KIECHHBIMUA KOHIULIUSIMHU.

60. Ha pa3zpabaTeiBaeMbIX MECTOPOKACHUAX ISl KOHTPOJIS 32 MOJTHOTOM OTPabOTKH paHee
YTBEPKJICHHBIX 3a11aCOB U 0OOCHOBAHUS JOCTOBEPHOCTH MOJACYMTAHHBIX HOBBIX 3aMlacoB HEOOXO-
JUMO TPOU3BOJMTH CONOCTABJICHUE JTAHHBIX PA3BEIKH M SKCIUTyaTallMH IO 3amacam, yCJIOBUAM
3ajyieranvsi, MOP(OJIIOTHH, MOIIHOCTH, BHYTPEHHEMY CTPOCHHIO PYIHBIX TEI, COJCPKAHHIO IO-
JIE3HBIX KOMIIOHEHTOB B COOTBETCTBUU C «METOIMYECKUMHU PEKOMEHJALMSAMU MO COMOCTaBIIe-
HUIO JTaHHBIX Pa3BEIKH U Pa3paOOTKH MECTOPOXKIACHUN TBEPHABIX IMOJE3HBIX HCKOMAEMBIX», yT-
BepkaeHHbIMU MIIP Poccuu B yCTaHOBIIEHHOM HOPSIKE.

Ecnam nanHble pa3Beakd B 11€7IOM MOATBEPKAAIOTCA pa3pabOTKONW WIIM UMEIOIIHUECs He3Ha-
YUTEBHBIC PACXOKICHHUS HE BIMSIOT Ha TEXHUKO-YKOHOMHYECKHE MOKa3aTeIu TOpHOA00bIBaO-
MIETO TMPEIIPUATHS, IS COMOCTABIICHUS TAHHBIX Pa3BEIKH U pa3pabOTKU MOTYT OBITh UCIIOJIB30-
BaHBI PE3YJIbTATHI T'€0JIOTO-MAPKILIEHAEPCKOTO yUeTa.

[To MecTopOKIeHUIO, HA KOTOPOM, II0 MHEHHUIO HEJPOMOJIb30BaTENsl YTBEPKICHHBIE YIOJI-
HOMOYEHHBIM 3KCIIEPTHBIM OPTaHOM 3aIachl U (WJIM) KA4ECTBO Py HE MOATBEPAUIUCH IPH pas-
paboTKe WM HEOOXOAUMO BBEJEHUE MOTPABOYHBIX KOA(D(PHUIIMEHTOB B paHee yTBEPKIACHHBIC Ia-
paMeTphl WJIU 3arachl, 00sS3aTEIbHBIM SBJISICTCS BBITIOJHEHHUE CIICIIMATIBHOTO TMOJCYETa 3aracoB
10 JaHHBIM JOPA3BEAKHU U SKCIUTyaTallUOHHOM pa3BEIKH U OIIEHKA JOCTOBEPHOCTH PE3YJIbTATOB,
MOJIYYEHHBIX MPU MPOBEECHUU 3TUX paOOT.

[Tpu ananm3e pe3yabTaTOB COMOCTABIECHUS HEOOXOAMMO YCTAaHOBUTH BETUYHHBI N3MECHEHHM
pu pa3paboOTKe WU JTOpPa3BEAKE YTBEPKICHHBIX YITOJTHOMOUYEHHBIM IKCIIEPTHBIM OPraHOM IO/I-
CYETHBIX MapaMeTpoB (IUIOMIAJAEH IOJICUYETA, MOIIHOCTEN PYIHBIX TEJ, COAECPKAHUN IOJE3HBIX
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KOMIIOHEHTOB, 00BEMHBIX MacC U T. [I.), 3al1aCOB M KadyecTBa Py, @ TAKXKe BBIACHUTb MPUUYHHBI
ITUX U3MECHECHUM.

61. B nocienHue rosapl Ipyu MOJACYETE 3aIACOB PYAHBIX MECTOPOKJIEHUN HAaXOIUT IpHUMeE-
HEHUE METOJ I€OCTaTUCTUYECKOTO MOZCIMPOBAHUSA, MO3BOJSAIOIUN MCIOIb30BaTh MPOLEAYPY
KpalrvuHra Juisi MCCJIEOBaHUS 3aKOHOMEPHOCTEH INPOCTPAHCTBEHHOIO DPACIPEICIICHUsS HU3ydae-
MBIX NPU3HAKOB (KOHLUEHTPALMK ITOJE3HOTO KOMIIOHEHTA, MOIIHOCTEN PYIAHBIX MEPECECUCHH,
JMHEWHBIX COJAEPXKaHUM) U UX OLIEHKU C OIPEJICTICHUEM aMILTUTYbl BO3MOKHBIX OLIMOOK.

D¢ (heKTUBHOCTh MPUMEHEHMsI KpairMHra B 3HAUYUTENIbHOM cTerneHu oOyClIOBJIEHA KOJIWYe-
CTBOM M KayeCTBOM MCXOIHOH pa3BelIOYHON MH(OpPMALNHU, METOAOJIOTHEH aHAIM3a MEPBUYHBIX
JaHHBIX ¥ MOJIEJIMPOBAHHUSA, OTBEYAIOIIEH HWHAMBHUAYAJIbHBIM I'€OJOTMYECKUM OCOOEHHOCTIM
CTPOEHUS Pa3BEbIBAEMOr0 MECTOPOKICHUS (3aKOHAM pacIpeeeHuUs MOJACUETHBIX IapaMeTPOB,
XapakTepy TPEHAA U aHU3O0TPOIIMH, BIUSHUIO CTPYKTYPHBIX IPAHMIL], CTPYKTYPE U KaYECTBY JKC-
IIEPUMEHTAIIBHBIX BapUOTpaMM, IapaMeTpaM IIOMCKOBOro uuiconga u ap.). Ipu ucnons3osa-
HUM NPOLEYphl KpalrnHIra KOJM4eCTBO U IUNIOTHOCTh Pa3BeAOYHbIX MEPECeUeHUil JOIKHBI ObITh
JOCTAaTOYHBIMH JI1 0OOCHOBAHMS ONTUMAJIBHBIX UHTEPIOJIALMOHHBIX (GOpMY (A1 IBYMEPHOTO
MOJICJIIMPOBAHNS — HE MEHEE HECKOJIBKUX JECATKOB Pa3BEAOYHBIX IIEPECEUCHUH, IS TPEXMEPHO-
ro — HE MEHee NEPBBIX COTeH Mpo0). M3yueHne cBOMCTB MPOCTPAHCTBEHHBIX MEPEMEHHBIX PEKO-
MEHJyeTCsl IPOU3BOJUTD HA y4acTKaX ACTAINU3ALMH.

Brruncnenue BapuorpaMM MpOM3BOAUTCS HA OCHOBE JIaHHBIX OMPOOOBAHMS MO CKBO3HBIM
PYIHBIM IIEpeceUeHUsIM (KUJIbHBIN THUIT), COCTAaBHBIM Ip00aM, JUIMHA KOTOPBIX COTJIACYETCsI C yC-
TYIIOM Kapbepa (LITOKBEPKH, MOLIHbIE MUHEPAJIN30BaHHbIE 30HbI), U HHTEPBAJIOM OIIPOOOBAHUS.

[Ipu moctpoeHun OJOYHONW TIe€OCTATUCTUYECKOW MOJENIN MECTOPOKICHHUSI MaKCHUMAaJIbHO
BO3MOXHBIA pa3Mep AJIEMEHTApHOr0 MOJCYETHOIO OJ0Ka BBIOMPAETCS UCXOAS U3 IIAHUPYEMOM
TEXHOJIOTUU JOOBIYH, MUHUMAJBHBIA OIpenessieTCs IUIOTHOCTHIO CO3AaHHOM Ha MECTOPOKICHUU
pa3BeOYHOM ceTH HaOJII0JeHUH (HEe peKOMEHyeTCsl IPUHUMATh pa3Mep CTOPOH JIEMEHTapHOTO
6710Ka MeHee '/4 CpeiHel IOTHOCTH CeTH).

Pe3ynpTaThl mojicyeTa 3aacoB MOT'YT OBITh IIPEICTABIEHBI B IBYX BHJax: MPU pacuere 1o
CeTKE OJMHAKOBBIX PaBHOOPHUEHTHPOBAHHBIX OJIOKOB COCTABISIOTCS TAOIMIBI MMOACYETHBIX Ia-
paMeTpoB IO BCEM AJIEMEHTApHBIM OJIOKaM COBMECTHO CO 3HAUYEHUSMU JIUCIEPCUU KpaNIMHIa;
IIPU pacyeTe KPYHIHBbIMHU I€0JIOTMYECKUMH OJIOKaMHM MHJMBHUYaJIbHONM T€OMETPUM KaXKbIi OJIO0K
JOJKEH OBbITh MPUBA3aH B IPOCTPAHCTBE U UMETh CIIUCOK MPO0, BXOASIINX B 30HY BIUSHUS.

Bce maccuBbl MG POBBIX JaHHBIX (aHHBIE OMPOOOBAHMS, KOOPAUHATHI MPOO WIN PYIHBIX
NIEPECEUEHUH, aHAJTUTUYECKUE BBIPAKEHUS CTPYKTYPHBIX BapUOIPaMM U Jp.) IOJIKHBI IIPEICTAB-
JAThCS B popMaTax, JOCTYIMHBIX ISl SKCIEPTU3BI C UCTIOIB30BAHNEM HanOoJee pacrpoCTpaHeH-
HBIX IPOIPaMMHBIX KOMILJIEKCOB (Harpumep, B Buje DBF-¢ailioB ¢ oTebHbIM yKa3aHUEM CIIO-
coba KOMpOBaHUs MpoNyleHHbIX 3HaueHui uinn B Buge ASCII-daiinos crangaptHoro gopmara
GEOEAS). Moaenn cuMMeTpU3yIONMX MPpeoOpa3oBaHui, TPEHAOB M BapUOTPaMM, MPOUYHUE Ma-
paMeTpsl IPEICTABIAOTCA B AHAIUTHYECKOM U OIMCATEIIBHOM BHUJE.

Cunraercsi, YTO T€0CTATUCTHUECKUI CIIOCO0 MOJcUeTa 3aacoB JaeT HaWIyqIlyl0 BO3MOX-
HOCTB OIPENEICHHUS CPEIHUX CONEP)KaHUM TIOJIE3HOr0 KOMIIOHEHTA B OJIOKaX, PYAHBIX Telax H
[0 MECTOPOXKJCHHUIO B IIEJIOM, IMO3BOJSET CHU3UTh OLUIMOKM OKOHTYPHUBAHMSI PYAHBIX TEI CO
CJIOKHOM Moposiorueit 1 BHyTPEHHUM cTpoeHueM. Bmecte ¢ TeM, reocTaTUCTUYECKUE METO/IbI
MI0JICYETA 3aIacOB JIOJKHBI ObITh KOHTPOJUPYEMBIMU B CBOEM IPUMEHEHUU U MOJUYUHEHBI 0CO-
OCHHOCTSAM TE0JIOTUIECKOTO CTPOCHUSI MECTOPOKICHHSI. Pe3ympTaThl re0CTaTHCTUYECKOTO MO/IE-
JMPOBAHUS U OLICHUBAHMS JIOJDKHBI NPOBEPATHCA (CPAaBHHUBATBHCA) C PE3YJIbTATAMU TPAIULMOH-
HBIX METOJIOB II0JICYETA 3aI1aCOB HA MIPEACTABUTEIBHBIX y4acTKaXx.
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62. IIpu KOMIBIOTEPHOM IIOJICUETE 3aMacoB JOJKHA ObITh 00ecreYeHa BO3MOKHOCTb IPO-
CMOTpa, NPOBEPKU U KOPPEKTUPOBKH UCXOJIHBIX JAHHBIX (KOOPAMHATHI Pa3BEIOYHBIX BHIPAOOTOK,
JaHHbIE WHKIMHOMETPHUH, OTMETKH KOHTAKTOB, PE3YJbTaThl ONMPOOOBAHUSA U JIP.), PE3YJIbTATOB
IIPOMEKYTOYHBIX PACUYE€TOB M MTOCTPOCHUM (KaTaJor pyIHBIX IIEPECEUEHUN, BBIJCICHHBIX B COOT-
BETCTBUU C KOHJIMLUSAMM; IE€OJOTHMUYECKUE Pa3pe3bl WIM IUIaHbl C KOHTYPAMH ITPOMBIIUIEHHOTO
OPYACHEHUS; POEKIMHU PYAHBIX T€JI HAa TOPU3OHTAJIBHYIO MM BEPTUKAIBHYIO IJIOCKOCTH; KaTa-
JIOT MOJCUYETHBIX NapaMeTpoB 110 OJ0KaM, ycTylaMm, pa3pe3am) U CBOIHBIX Pe3y/IbTaTOB MOJCUETa
3aracoB. BeIxonHas nOKyMeHTalus M MallMHHAs Tpauka JOJKHBI OTBEYATh CYLIECTBYIOLIUM
TpeOOBaHUAM K 3THUM JIOKyMEHTaM I10 COCTaBy, CTPYKType, (popme u ap.

63. Iloxcyer 3amacoB MOMYTHBIX MOJE3HBIX MCKOMAEMbIX U KOMIIOHEHTOB IPOU3BOJUTCS B
COOTBETCTBUHU ¢ «PeKOMEHJalusAMU 110 KOMIUIEKCHOMY HM3Y4YEHHUIO MECTOPOXKACHUHU M IOJCYETY
3a1acoB MOIMYTHBIX IIOJIE3HBIX MCKONAEMbIX U KOMIIOHEHTOB», yTrBep:kaeHHbIMU MIIP Poccuu B
YCTAHOBJICHHOM ITOPSJKE.

64. Iloacuer 3amacoB opopmIIIE€TCS B COOTBETCTBUU ¢ «METOAMYECKUMHU PEKOMEHAALUIMHU
10 COCTaBy M IpaBHIaM O(QOPMIIEHUS MPEICTABIsEMbIX Ha TOCYJapCTBEHHYIO IKCIEPTU3Y MaTe-
pHAJIOB 110 MOACYETY 3al1aCOB METAUIMYECKUX U HEMETAININYECKUX MOJIE3HBIX UCKOIIAEMBIX», YT-
BepkaeHHbiMu MIIP Poccun B yCTaHOBIIEHHOM MOPSIKE.

VII. CreneHb n3y4eHHOCTH MeCTOPOKACHUI (Y4aCTKOB MeCTOPOKACHM )

[To cTenenn U3y4€HHOCTH MECTOPOXKACHHS (M UX YYaCTKH) MOT'YT OBITh OTHECEHBI K TPYIIIe
OIICHCHHBIX WJIA Pa3BEIaHHBIX B COOTBETCTBHH C TpeOoBaHUsM pasnena 3 Knaccudukanun 3amna-
COB MECTOPOXIACHUN U MPOTHO3HBIX PECYPCOB TBEP/BIX IMOJIE3HBIX UCKOMAEMBbIX, YTBEPKICHHOU
npukazoM MuHHCTEpCTBAa NpUpOAHBIX pecypcoB Poccuiickoit denepaunn or 7 mapra 1997r.
Ne40.

CrerneHb M3YYEHHOCTH JIJISi OIEHEHHBIX MECTOPOXKICHHUI OMpeneiseT IeIecoo0pa3HOCTh
MPOJOJKEHUST Pa3BEIOUHBIX pabOT HAa 00BEKTE, JUIsl pa3BEJaHHBIX — MOJATOTOBIEHHOCTh MECTO-
POXKJICHUS U1 IPOMBIILJIEHHOT'O OCBOEHUS.

65. Ha oIleHEHHBIX MECTOPOXKACHUSX MapraHieBbIX PyA JTOJDKHA OBITh OINpelesieHa UX
MPOMBIIIIJIEHHAs! [IEHHOCTh M LIE€JIECO00pa3HOCTh MPOBEACHUS pa3BeAOYHOM cTaauu paboT, BHISB-
JeHbl 00IIMe MaciiTadbl MECTOPOXACHHMS, BblIEJIEHbl Hanboyiee MEepCHeKTUBHBbIE YYACTKH MJIS
000CHOBaHMSI TTOCIIEIOBATEIHLHOCTH PA3BEIKH U MTOCIICYIOICH OTPaOOTKH.

[TapaMeTpbl KOHIULIMM SIS IOJICYETA 3a1aCOB JOKHBI OBITh YCTAaHOBJIEHBI HA OCHOBE TEX-
HUKO-DKOHOMHUYECKOTO OOOCHOBAaHHS BPEMEHHBIX Pa3BEIOYHBIX KOHIUIUH, pa3pabaTbiBaeMbIX
Ha OCHOBE OTYETOB O pe3yJbTaTaX OLIEHOYHBIX PaOOT AJisi HOBBIX OTKPBITBIX MECTOPOXKICHHIH,
KaK B II€JIOM, TaK U MO OTACJIbHBIM UX YACTSIM, B 00BbEME, JOCTATOUHOM JIJIsl MIPEABAPUTEIHLHOMN
re0JIOr0-7’KOHOMUYECKOM OLIEHKU MECTOPOKICHHUS.

3anacbl OIEHEHHBIX MECTOPOXKACHUN MO CTENEHH M3YYEHHOCTH KBATH(QHUIMPYIOTCS, TJ1aB-
HBIM 00pa3omM, no kateropuu C, u, yactuyHo, C;.

CooOpakeHust 0 Crtoco0ax U CHCTEMax pa3padOTKH MECTOPOXKJICHHUS, BO3MOXKHBIX MacIITa-
06ax 100bIYM OOOCHOBBIBAIOTCS YKPYITHEHO Ha OCHOBE IMPOEKTOB-aHAJIOTOB; TEXHOJIOTMYECKHE
CXeMbI 000TaIIEeHUsI ¢ YI€TOM KOMIUIEKCHOTO WCIOJIb30BAHUS CHIPhSI, BOBMOXKHBIN BBIXOJ M Ka-
YEeCTBO TOBAPHOU MPOIYKIIMU YCTAaHABIUBAIOTCS HA OCHOBE MCCIIEIOBAHMIA JTAOOPATOPHBIX TPOO;
KaluTaJbHbIE 3aTPAThl HA CTPOUTENBCTBO PYIHHUKA, C€0ECTOMMOCTh TOBAPHOW MPOAYKIIHMU U JIPY-
r'e SKOHOMHYECKHUE MOKa3aTeNId ONPEENSIIOTCS IO YKPYITHEHHBIM pacyeTaM Ha 0a3e IMpOeKTOB-
aHaJIOTOB.
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Bonpocsl X035HCTBEHHO-NIUTHEBOTO BOAOCHAOXKEHHUSI TOPHOAOOBIBAIOIIUX MPEANPUATHII
NP OLEHKE IMPOMBIIUIEHHON 3HAYMMOCTH MECTOPOXKJIECHUU TBEPABIX IOJE3HBIX HCKOMAEMBIX
IIPEIBAPUTENBHO XapaKTEPU3YIOTCs, OCHOBBIBASICh HA CYIIECTBYIOIIMX, PAa3BEIbIBAEMBIX U BEPO-
ATHBIX UICTOYHUKAX BOJIOCHA0KEHUS.

PaccmatpuBaeTcst 1 OLlEHUBAETCs] BOZMOXKHOE BIIMSHUE OTPAOOTKH MECTOPOXKIEHUHN Ha OK-
PYXKarOIIYIO Cpeny.

JUis AeTanbHOro U3ydeHUs MOp(OIOruK OpyAEeHEHUs], BEIECTBEHHOTO COCTaBa Py U pas-
pabOTKH TEXHOJIOIMUYECKUX CXEeM OOOralleHHs U MepepadOTKU PyA Ha OLEHEHHBIX MECTOPOXK/e-
HUSAX (Y4acTKax) MOXKET OCYILECTBISATHCA ONBITHO-IpOMbINUIEHHas pa3padorka (OIIP). OITP
IIPOBOJMUTCSI B paMKax MPOEKTa pPa3BEJOYHOM CTaauM pabOThl MO PEIIEHUIO IOCYAAPCTBEHHON
HKCIEPTU3bl MaTepHalIOB IOJCYETa 3allacoB B TeueHHe He Oosiee 3 jeT Ha Haubojee XapakTep-
HBIX, [IPEJICTABUTENbHBIX JUIsl OOJIBIIEH YacTH MECTOPOXKIEHHS Yy4acTKax, BKJIIOUAIOUIMX THIIHY-
HBIE U1 MecTOpokaeHust pyabl. Macmrad u cpoku OIIP momkHBI OBITH COTIIACOBAaHHEI C Opra-
Hamu DesepalibHOM CiIy>)KObl IO IKOJIOTMYECKOMY, TEXHOJOTMYECKOMY M aTOMHOMY HaA30py
(Poctexnanzop). Heobxoaumocts nposenenus OIIP nomkHa ObITh 000CHOBaHA B KaXJIOM KOH-
KPETHOM CJIy4yae C OIpEeeIIEHUEM €€ 1IeJIel U 3a1ad.

[TpoBenenue OIIP nukTyercss 0OBIYHO HEOOXOAMMOCTBIO BEISIBICHUS OCOOCHHOCTEH T'eo1o-
TMYECKOr0 CTPOEHUs PYJIHBIX Tell (M3MEHUYUMBOCTb MOP(OJIOTUU U BHYTPEHHEI0 CTPOEHUs), rop-
HO-T€O0JIOTMYECKUX U TFOPHOTEXHUYECKHX YCIOBUI OTpaOOTKH, TEXHOJOTMU JOOBIYM pyI U UX
oOoramenusi (IPUPOIHBIE PA3HOBUAHOCTH M TEXHOJIOTHYECKUE TUIIBI PYA U MX B3aUMOOTHOIIIE-
Hus). Pemenne 3TuX BOIPOCOB BO3MOXKHO TOJIBKO IMPU BCKPBITUU PYAHBIX T€N HA CYILIECTBEHHYIO
r11yOuHY U NPOTSKEHHOCTb.

K OIIP Heob6xonumMo Taxke mpuderaTh Ipyu BHEIPEHUN HOBBIX METOJOB JOOBIYM TOJIE3HBIX
MCKOINIAEMBbIX, KaK, HallpUMep, CKBAKMHHAs TMIPOI00bIYa pa3phIXJIEHHBIX Py ¢ OONBIINX U Ma-
JBIX TIyOMH, a TaKKe MpU OTPabOTKE HOBBIX HETPAAMLMOHHBIX TUNOB pyid. Kpome Toro, OITP
11eJ1ec000pa3Ha MpU OCBOCHHUU KPYIHBIX M TMI'AHTCKUX MECTOPOXAECHUMN, Ha KOTOPBIX, MPEKIE
9YeM NPUCTYNUTh K CTPOUTENBCTBY KPYMHBIX (haOpuK, pa3paboTaHHAs TEXHOJIOTHYECKas cxema
UCIBITHIBAETCS M COBEPLICHCTBYETCS] HA HEOONIBIINX 000raTUTENbHBIX (padpHKax.

66. Ha pa3BejaHHBIX MECTOPOXKIEHUSIX Ka4eCTBO U KOJIMYECTBO 3allacoB, UX TEXHOJIOTHYE-
CKHE CBOWCTBA, THAPOTEOIOTUIECKHIE, TOPHOTEXHUIECKHIE U HKOJIOTUYECKHE YCIOBUS Pa3padOTKu
JOJKHBI OBITh U3YYEHBI 110 CKBAKMHAM U TOPHBIM BBIPAOOTKAM C IOJHOTOM, TOCTATOYHOM IS
pa3pabOTKH TEXHUKO-3KOHOMUYECKOI0 0OOCHOBAHMS PEIICHUs O IOPSAAKE U YCIOBUSIX UX BOBIIE-
YEeHUs B IPOMBILIUIEHHOE OCBOCHME, a TAK)KE O NMPOEKTHUPOBAHUU CTPOUTENIHCTBA MM PEKOHCT-
pYKIMU Ha uX 06a3e TOPHOJ0OBIBAIONIETO TPOU3BOICTRA.

Pa3BeaHHbIE MECTOPOXKAECHUS IO CTENEHW M3YYEHHOCTH JOJDKHBI YAOBJIETBODPSTH Clle-
IYIOLUM TpeOOBaHUAM:

- o0ecriedyeHa BO3MOKHOCTh KBIM()MKALIMK 3aMIACOB MO KATETOPHSIM, COOTBETCTBYIOIINM
IPYIIIE CI0KHOCTU I'€0JIOTMYECKOr0 CTPOECHUS MECTOPOKICHHUS;

- BELIECTBEHHBI COCTaB M TEXHOJIOTMYECKHE CBOMCTBA IPOMBILIUIEHHBIX TUIIOB U COPTOB
MOJIE3HOT0 MCKONAeMOr0 M3y4YeHbl C JI€TAIbHOCTHIO, O0ECIEUUBAIOLIEH MOIYYeHHE HCXOHBIX
JAHHBIX, JOCTATOYHBIX I MPOEKTUPOBAHUS PALMOHATIBHONW TEXHOJOTHH HMX NepepabOTKH ¢
KOMIUIEKCHBIM H3BJIEUEHHEM BCEX IOJIE3HBIX KOMIIOHEHTOB, MMEIOIIMX MPOMBIIUIEHHOE 3Haye-
HUE, U OIpe/IeJIeHNs HalpaBJICHUs HMCIIOJIb30BaHUS OTXOJ0B MPOU3BOJCTBA WJIM ONTHUMAIBHOTO
BapHaHTa UX CKJIaJUPOBaHUS;

- 3amachl APYTHX COBMECTHO 3aJIETAIOIIUX IOJE3HBIX MCKOMAEeMbIX (BKJIHOYAs MOPOJIbI
BCKPBIIIH U MOJ3EMHbIE BOJIbI) C COJAEPKALIUMUCSA B HUX KOMIIOHEHTAMH, OTHECEHHbBIE Ha OCHO-
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BaHUU KOHJUIMH K OalaHCOBBIM, U3yY€HBl U OLIEHEHBI B CTENEHH, IOCTATOUYHOM Ui ompesene-
HUS X KOJIMYECTBA U BO3MOXKHBIX HAIIPABJIEHUH HCIIOIb30BAHNUS;

- THJIPOT€OJIOTUYECKUE,  MH)KEHEPHO-TEOJIOTUYECKHE, TeOKPHUOJIOTHYECKHE, TOpPHO-
re0JIOTMYECKUE, IKOJIOTHUECKHUE U IpYrHe IPUPOHbIE YCIOBHS U3YYEHBI C AE€TaIbHOCTBIO, 00ec-
NEYMBAOLIEH MOJyYeHUE UCXOIHBIX JAAHHBIX, HEOOXOJUMBIX AJIi COCTABJIEHUS NPOEKTa paspa-
OOTKM MECTOPOXKICHHUS C yUeTOM TpeOOBaHHI MPUPOAOOXPAHHOTO 3aKOHOJATENLCTBA U Oe301ac-
HOCTH FOpPHBIX padoT;

- JOCTOBEPHOCTh JIAHHBIX O F€OJOTMYECKOM CTPOEHUH, YCIOBMSIX 3aJleraHust U Mopdosio-
MU PYIOHBIX T€J, KAUeCTBE M KOJMYECTBE 3aIacOB IOATBEP)KICHA Ha MPEACTABUTEIbHBIX JUIS
BCEr0 MECTOPOXKJECHUS ydacTKaxX AETAIU3ALMM, Pa3MEP U IOJIO)KEHHE KOTOPBIX ONPEEISIOTCS
HEPOIOJIb30BATENIEM B KaKJIOM KOHKPETHOM CIlydae B 3aBUCMMOCTH OT UX I'€OJOTMYECKUX OCO-
OE€HHOCTEN;

- pPaccMOTPEHO BO3MOYKHOE BIHMSHHE pa3pabOTKH MECTOPOKACHUS Ha OKPYKAIOIIYIO Cpe-
Ay ¥ JJaHbl PEKOMEHAAINN N0 MPEIOTBPAIIECHUIO WM CHIDKEHUIO TPOTHO3UPYEMOTO YPOBHS OT-
pPHULIATEIbHBIX JKOJIOIMUECKUX IOCIEACTBUM /10 TpeOOBaHUN COOTBETCTBYIOLIMX HOPMATHUBHBIX
JOKYMEHTOB;

- MOJICYETHBIE  TMMapaMeTphl KOHAWIWKA YCTAHOBJIEHBI HAa OCHOBAHMHM  TEXHHKO-
HKOHOMHUYECKHX PACueTOB, MO3BOJSIONIMX OMPEAESIUTh MACIITa0bl M MPOMBIIUICHHYIO 3HAYH-
MOCTb MECTOPOXK/IEHUS C HEOOXOJUMOMN CTENEHbBIO JOCTOBEPHOCTH.

PanyoHanbHOE COOTHOILIEHUE 3aM1acoB Pa3IMYHbIX KaTErOpUil OIpeesseTcss HeIpOonoib30-
BaTEJIEM C y4YETOM JOIMyCTUMOTO MPEANPUHUMATEIBCKOTO PUCKA. BO3MOKHOCTH MOJIHOTO WIIH
YaCTUYHOTO MCTIOIB30BaHM 3amacoB kareropuu C, mpu MPOEKTUPOBAHUN OTPAOOTKH MECTOPOXK-
JCHUH B KaXKJ0M KOHKPETHOM CIly4yae OIpeleNsieTcs TOCy1apCTBEHHOM IeoJ0rHuecKoil akcmep-
T30 U odopmisgercs B BuJe pekoMeHjaanuu. Pemaromuymu ¢akropaMu Ipu 3TOM SBISIIOTCS
0COOEHHOCTH TeOJOTHYECKOTO CTPOSHHS PYAHBIX TeJ, UX MOLIHOCTh U XapaKTep pacIpeneieHus
B HUX PYAHOM MUHEpaIu3aliH, OLIEHKa BO3MOXKHBIX OLIMOOK pa3BelKH (METOA0B, TEXHHUUECKUX
CPEICTB, OIPOOOBAHUS U AHAJIMTHUKH), & TAKXKE ONBIT PA3BEAKH U Pa3pabOTKU MECTOPOKICHHUM
aHAJIOTUYHOTO THIIA.

Pa3BenanHble MECTOPOXKIACHHUS OTHOCATCS K MOATOTOBICHHBIM JUIS MPOMBIILIEHHOTO OC-
BOECHMS IIPU BBIMOJIHEHUN HACTOSIIMX PEKOMEHJAMI U Mocie yTBepXkKAeHus 3anacos (OanaHco-
BbIX U 3a0aJJaHCOBBIX) B YCTAHOBJIIEHHOM IOPSJIKE.

VIIL. Ilepecuer u nepeyTBep:KIeHNE 3a11ACOB

[TepecueT u mepeyTBEpKACHUE 3aM1aCOB B YCTAHOBIICHHOM TOPSIIKE TIPOU3BOAUTCS 1O UHU-
[IMAaTUBE HEAPOIOJIH30BATENS, @ TAKKE KOHTPOJBHBIX M HAJI30PHBIX OPTAaHOB B CIy4asX CYIIECT-
BEHHOT'O M3MEHEHHUSI MPEACTaBICHUN O KAYECTBE M KOJUYECTBE 3al1acOB MECTOPOXKJICHUSI U €Tr0
re0JIOT0-7’KOHOMUYECKOM OIIEHKE B PE3YIbTaTe IOIMOJHUTENbHBIX T'€0JOTrOpa3BeIOYHBIX U JI0-
OBIYHBIX PadoT.

[To nHUIIMaTHBE HEIPOTIOJIB30BATENS MTEPECUET U MEPEYTBEPKICHUE 3aMIaCOB MPOU3BOIUTCS
MIPU HACTYIUICHUH CIIy4YaeB, CYIIECTBEHHO YXYAIIAIOUUX YKOHOMUKY MPEAIPUSITH:

- CYIIECTBEHHOM HEMOATBEPKICHUHM pa3BEJaHHBIX W YTBEP)KJICHHBIX paHEe 3amacoB M
(M) UX Ka4yecTB;

— 00BeKTUBHOM, cymiecTBeHHOM (Oosiee 20 %) u cTaOUIBLHOM TAJACHUM IEHBI TPOIYKIIHH
IIPU COXPAHEHUHU YPOBHS CE0ECTOMMOCTH MPOU3BOACTBA;

- W3MEHEHUH TPeOOBaHU MTPOMBIIIIEHHOCTH K KAY€CTBY MUHEPAIBHOTO CHIPHS;
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- Korja o0llee KOJIMYeCTBO OaJaHCOBBIX 3a1acOB, CIMCAHHBIX U HAMEYAeMbIX K CIIMCAHHIO
KaK HEMOATBEPAUBILIUXCS (B MPOIECCE JOMOIHUTEILHON Pa3BEIKH, HKCILTyaTallMOHHOMN
pa3BeAKu U Ppa3pabOTKH MECTOPOXKJICHHS), a TAKXKE HE MOJUISKAIUX OTPAOOTKE MO TeX-
HUKO-9KOHOMHUYECKUM TPUYMHAM, TPEBBIIIAET HOPMATUBBI, YCTAHOBJICHHBIC ECUCTBYIO-
[IUM TOJIO)KEHUEM O TIOPSIIKE CIMCAHUS 3aIlacoB IMOJIE3HBIX UCKOMAaeMbIX ¢ OanaHca rop-
HOJIOOBIBAIOIUX TpeANpusaTHii (T. €. 6onee 20 %).

[lo nHUIIMATHBE KOHTPOJIBHBIX U HAJ30PHBIX OPraHOB MEPECUET U MEPEyTBEPKICHHE 3ara-
COB MPOU3BOJUTCS MPHU HACTYIUICHUH CIy4YaeB, YIIEMJISIONIMX MpaBa HEIPOBIaAebla (rocyaap-
CTBa) B YaCTU HEOOOCHOBAaHHOTO YMEHBIIEHHUS HAJIOroo0iaraemMoi 0assbl:

- YBEJIMUEHUN OAJIAaHCOBBIX 3aracoB, M0 CPABHEHUIO C paHEe YTBEPKICHHBIMHU, Oojiee yeM
Ha 50 %;

- CYIIECTBEHHOM U CTAaOWJIPHOM YBEJIMYECHHH MHPOBBIX II€H HA MPOAYKIIUIO TPEANPUITHS
(6onee 50 % ot 3a710’)KEHHBIX B 000CHOBAHUS KOHIUIIHH);

- pa3paboTKe U BHEAPEHUU HOBBIX TEXHOJOTHN, CYIIECTBEHHO YIYUYIIAIOIIUX SKOHOMUKY
MIPOU3BO/ICTBA;

- BBISIBIICHHM B pyJax WM BMEIIAIOIIMX TMOpOJaxX IEHHBIX KOMIIOHEHTOB WJIM BPEIHBIX
npuMecei, paHee He YUYTEHHBIX IPH OIEHKE MECTOPOXKICHUsI U MPOSKTUPOBAHUU TPE/I-
IPUSITHS.

DKOHOMUYECKUE TPOOJIEMBbI MPEINPUSITHS, BHI3BAHHBIE BPEMEHHBIMHU MPUIMHAMH (T€OJIO-
THYECKHE, TEXHOJIOTHYECKHUE, THIPOTEOJIOTHIECKIE U TOPHOTEXHUUECKUE OCIOKHEHHUSI, BPEMEH-
HOE MaJIEHUe MUPOBBIX IIEH MPOAYKIIMH), PELIAIOTCS C MMOMOIIbI0 MEXaHU3Ma SKCIUTYaTallMOHHBIX
KOHUITNI 1 He TPeOYIOT IiepecueTa U mepeyTBEPKACHUS 3a1acoB.
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[Tpunoxenue MeTtoauyeckue peKOMEHIaluU
no nmpuMeHeHuto Kiaccudukaruu 3amnacon
MECTOPOKJICHUI U MMPOTHO3HBIX PECYPCOB
TBEPABIX MOJE3HBIX UCKOMAEMBbIX
(Mapra’ueBbIX pya)

XapaKTepHCanecmle MmoKa3aTe/in CJI0KHOCTH Ie0JIOTHYECCKOIro CTpOCHUA
MCCTOpO)KIleHI/Iﬁ TBEPABIX MOJIE3HBIX HCKOITA€EMbBIX

Cucrema pa3BeJKH U IJIOTHOCTb Pa3BEJIOYHON CETH 3aBUCSIT B OCHOBHOM OT HECKOJBKUX
MIPUPOIHBIX (PAKTOPOB: YCIOBHM 3ajJeraHusi U CTPYKTYPHO-T€OJOTHMUYECKUX OCOOCHHOCTEH py/-
HBIX TeJ (BBIACPKAHHOCTH U MOP(OJOTHH PYAHBIX TEJ, XapaKTepa T'PaHMI]) U pacHpeacICHUs
MOJIE3HOTO KOMIIOHEHTA (CTENEHU M3MEHYMBOCTH KAa4ECTBA MOJIE3HOIO MCKOMIAEMOro B Ipeaenax
PYAHBIX TEI).

B kauecTBe OCHOBHBIX KOJMYECTBEHHBIX MOKA3aTeNed CIOKHOCTH CTPOCHUS PYAHBIX Tl
PEKOMEH/TYETCS MCIIOJIB30BaTh CJIEYIOIIUE BENNYMHEL K0d(puuueHT pynronocHocty (K,), moxa-
3aTelb CIOXKHOCTH () 1 KodhdummenTsl Bapuanuu MOIHOCTH (V) u coxepxkanus (V) B pya-
HbIx niepeceueHusix (A Il IIpokodses, 1973).

KoadduimeHT py10HOCHOCTH OOBIYHO BBIpaKaeTCsl KaK OTHOIIEHUE JTMHEHHBIX BEIMUMH —
JJIMHBI PYHBIX HHTEPBAJIOB 110 CKBa)KWHAM HJIM TOPHBIM BBIPaOOTKaM (), ) K 00wIeH JIMHE nepe-

CCUCHHUH B IpejieliaX MPOAYKTUBHOW 30HBI (B IPAHUIIAX MPOMBIIIICHHOTO OPYACHEHUS — ), ):
K=k . (1.1)

IToxa3zarenb CIOKHOCTU PACCUUTBHIBACTCS 10 OTHOIICHUIO YMCNIA PyIHBIX nepecedenuit (Np)
K CyMME BCEX pPa3BEIOYHBIX MMEPEeCcCeUeHH (PyIHBIX, O3pYIHBIX BHYTPUKOHTYPHBIX N, M 3aKOH-
TypHBIX N,;, 00pPHCOBBIBAIOIINX OOIIYIO TPAHUILY CIOKHOTO OOBEKTA):

Ny
q=—"——"—— " (1.2)
Npy+ Nzt N,
Koaddunuent Bapuanuu MOUTHOCTH U KO3 GUIIMEHT BapHalu coaepkanus (B %) BbIYMC-
JISIFOTCST OOIEN3BECTHBIMU CIIOCO0OAMU IO CYMME Pa3BeIOYHbBIX JaHHBIX:

v.=Sm 100 ; (1.3)
Mep

Ve=5C.100 | (1.4)
Ccp

rae Sy U S¢c — COOTBETCTBEHHO CPEAHEKBAPATUYHBIE OTKJIOHEHHS] MOLUIHOCTU €JUHUYHBIX
PYIHBIX MEPECEUCHHUI U COAEPKAHMs B HUX IOJIE3HOTO KOMIIOHEHTa OT UX CpenHeapupMeTnye-
CKMX 3HaueHui m, 1 Cop,.

O00011IeHHbIE OPUEHTUPOBOYHBIE IPE/IEIbHbIE 3HAUEHUS MO0Ka3aTeae CI0XKHOCTH CTpoe-
HUS PYIHBIX TEJ TI0 MECTOPOXKACHUSIM 1-, 2-, 3- 1 4-i1 TpynN CI0KHOCTU MPUBECHBI B TAOIHIIE.
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Taomuna

KosmyecTBeHHbIE XAPaAKTCPUCTUKH H3MCHIYHBOCTH OCHOBHBIX CBOMCTB OopyacHEHUA

Tlokazarenu U3MEHUYMBOCTH

00BEKTOB Pa3BCIKU

I'pynna mectopoxaeHuit dbopMbI coJiepka-
HUSI
K, q Vi, %o Ve, %
1-51 0,9-1,00,8-0,9| <40 <40
2-5 0,7-0,9 | 0,6-0,8 | 40-100 | 40-100
3g 0,4-0,710,4-0,6 | 100- | 100-150
150
4-51 <04 | <04 | >150 > 150

Pemenue mo oTHeceHUIO MCCTOPOKIACHUA K KOHerTHOﬁ rpymnmnc nmpuHuMacTCsa 1o COBO-
KYIIHOCTHU BCEH T'€OJIOTUYECKOM I/IH(bOpMaHI/II/I C YUCTOM II0Ka3aTeCJisA, XapaKTCPU3YIOUICTO HaAU-

BBICIIIYIO H3MEHUYMUBOCTH (DOPMBI HITH COACPIKAHMUS.
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