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MeTtoanueckne pekoMeHAanMu o npuMeHennio Kinaccupukanuu 3anacos
MeCTOPOKIeHMIi U MPOTrHO3HBIX PeCypPcoB TBEPAbIX
MO0JIe3HBIX HCKONaeMbIX (BOJIb(paMoBbIX py)

I. OOmmue cBenenust

1. Hacrosimue MeToaudeckue pekoMeHaanuu mno npuMmenennto Kiraccudukaum 3anacos
MECTOPOXKJIEHUH W TPOTHO3HBIX PECYPCOB TBEPIBIX MOJE3HBIX HMCKOMAEMbIX (BOJIB(PAMOBBIX
pyn) (manee — Meroandeckue pekoMeHIaIMu) pa3padboTanbl B cOoTBeTCTBUM ¢ [lonoxeHuem o
MununcrepeTBe NpUpoAHBIX pecypcoB Poccuniickon denepanny, yrBepKASHHBIM IIOCTaHOBJICHU-
em IIpaButensctBa Poccuiickoii @enepaunn ot 22 urons 2004 r. Ne 370 (Cobpanue 3aKoHOa-
tenbcTBa Poccuiickoit @enepanun, 2004, No 31, ¢1.3260; 2004, Ne 32, ct. 3347, 2005, Ne 52
(34.), cT. 5759; 2006, Ne 52 (3u4.), ct. 5597), [lonoxxenneM o DenepaibHOM areHTCTBE MO HEIPO-
MOJIb30BAaHUIO, YTBEPKAECHHBIM MocTaHoBieHueM [IpaBurensctBa Poccuiickoit ®eneparuu ot 17
utoHs 2004 r. Ne 293 (Cobpanue 3akoHomarenbctBa Poccuiickoit ®eneparuu, 2004, N 26, cT.
2669; 2006, Ne25, c1.2723), Knaccudukareit 3aacoB MECTOPOKIAEHUI U MPOTHO3HBIX PECYPCOB
TBEPABIX MOJIE3HBIX UCKONAEMBbIX, yTBepxkaAeHHON npukazom MIIP Poccun ot 07.03.1997 Ne 40,
U CONIepKaT PEeKOMEHAAINH 110 TpuMeHeHnI0 Kiaccudukanum 3amacoB MECTOPOXKIACHUA U TIPO-
THO3HBIX PECYPCOB TBEP/AbIX MOJE3HBIX UCKOMAEMBIX B OTHOIIEHUH BOJIB(PAMOBBIX PY/.

2. Meronnueckue peKOMEHAAIMU HAMpPaBJICHbl HA OKa3aHUE MPAKTUYECKOW MOMOIIU He-
JPOIIOIB30BATENISIM U OpraHU3aIUsIM, OCYIIECTBISIONIUM MOJTOTOBKY MaTE€pUajIoB MO MOJCUETY
3a1acoB MOJIE3HBIX UCKOMAEMBIX U MPEACTABISAIOMINX UX HA TOCYAAPCTBEHHYIO SKCIIEPTU3Y.

3.Bonbdpam— cepebpHCTO-6eblii MeTallT, HMEIoNIHil mIoTHoCTh 19,3 r/em’® 1 06a-
JAOUIM caMOll BBICOKOM TYIOIJIaBKOCTBIO (Temmeparypa riaBieHus — 3395+15 °C, kunenus —
5930 °C).

Bricokast TeMiiepaTypa IaBieHHUs] U XUMUYECKasi CTOMKOCTh, SMUCCUOHHAS CIIOCOOHOCTh U
CBETOOT/Iaua B HAKAJICHHOM COCTOSIHWH, MOBBINICHHAs MEXaHMYECKasl MPOYHOCTh B XOJOJHOM U
TOPSTYEM COCTOSIHHSIX, CTIOCOOHOCTh 00pa30BBIBATH OUEHBb TBEPIIbIE U M3HOCOYCTOWYUBBIE COC/IH-
HeHus (kapOuasl U OOpHUAbI) U Apyrue crenuduyeckue CBOMCTBA ONMPEACTUIN IUPOKOe TPUMe-
HeHue BoJib(pama Mpu MPOU3BOJCTBE KAUECTBEHHBIX CTajlel (Kak Jerupyoliei 100aBKu), TBEP-
JIBIX, KUCJIIOTOYTOPHBIX M JIPYTUX CIEHHUAIBHBIX CIUIABOB, @ TAKXKE B JJIEKTPOTEXHUKE, PaJiho-
AJIEKTPOHUKE U JPYTUX OTPACISAX MTPOMBILIIIEHHOCTH.

4. Bonws(hpaM 1Mo pacnpoCcTpaHEHHOCTH B 3eMHOW KOpe 3aHUMaeT 28-¢ MecTo, ero Kiapk (1—
1,3)-10™* % (110 macce).

Bonbsdpam Bxoaut B coctaB 22 MUHEPAIOB; MPOMBIIUICHHOE 3HAYCHHE UMEIOT TOJIBKO MHU-
HepaJibl TPYIIBI BOIb(paMuTa U meeauT (Tadm. 1).

Tabmumna 1
I'1aBHeliIne MuHeEpaJsbl BoJb(ppama
Xumnueckuii coctaB | Conepxanue |[InmoTHOCTD,

(popmyra) WO;, % r/em’

1 2 3 4
®Depbeput FeWO, 76,3 7,5

Munepan




1 2 3 4
Bonbsdpamut (Fe, Mn) WO, 76,5 7,1-7,5
['toGHepuT MnWO, 76,6 7,1
[Meenut CaWO, 80,6 5,8-6,2

Boasdpamut npeacrasisier co6oi n30MOpPHYIO CMECh BOJIb(ppaMaToB Kelie3a U MapraHiia;
npu npeobnaganuu Bonb(pamara xene3a (>80 %) MuHepan Ha3biBaeTcs (epOepuToM, a IMpH
npeobiagannuy BoibGpaMara Mapraia — rrooHeputoMm. B mpupose uncteie hepOepuT u rrodHe-
PHUT BCTPEYAIOTCS OYEHBb PEAKO.

Munepainsl Tpynnbsl BoJdb(paMuTa OKpAIIEHB B YEPHBIA, KOPUYHEBBIM WM KPACHOBATO-
KOpPUYHEBBIN 1IBET. B BobppaMuTax MHOTIA B 3HAUUTEIHHBIX KOJUYECTBAX COJEPIKATCS MPUME-
cu tantana (mo 1,6 % Ta,0s), Hnodbus (10 2,3 % Nb,Os), ckanaus (mo 1 %), pexxe uHgusA (10
0,016 Y% In203).

[eenmut mnpexacTaBiseT coOOW MOYTH YUCTHINA Bonb(pamaT Kaibius. LlBer munepana Oe-
JIBIH, XKENTHIA, cepblid WK Oyphiid. [lleenut yacto cogepxkut nmpumecu monubdaena (MoO mgo 1,0
%), 6apust (BaO no 0,1 %), crpornust (SrO go 0,5 %), penxux 3emensb (TR,O3 mo 1,5 %). B paz-
HOBHUJIHOCTH LIEETUTA — MOJIMOI0IIEENUTe (3eUpUruTe) copepkanne MoindieHa focturaet 616
%. Tlox Bo3nelicTBUEM YIbTPadUOJIETOBBIX JIydel IieeuT GIroopecuupyeT CHHEe-roJyObIM CBe-
toMm. [Ipu conepkanuu monubaeHa 6omee 1 % daroopeclieHLns MPUOOPETAET KENTYIO OKPACKY.

30Ha OKHUCIICHUS BOJB(PPAMOBBIX MECTOPOXKICHUN, KaK MPABWIO, PUKCUPYETCS IO TOSBIIE-
Huto tyHrcruta  WO,(OH),, xymporynrctuta Cu,[(OH),WO,] wunmu deppurynrcrura
Ca,Fe,”"Fe**[WO,]; - 9H,0.

5. BonbdpamoBbie pyabl IO BEAYIIEMY PYIHOMY MHHEPAITY MOJPA3ISISIIOTCS Ha BOIb(pa-
MUTOBBIE U HIEEIUTOBBIE.

[TonaBnsromiee GOMBIIMHCTBO MECTOPOXKACHUN BOJIb(ppamMa MPeacTaBIeHO KOMIUJIEKCHBIMU
pynaMu. B HEKOTOpBIX M3 HUX CYIIECTBEHHAs POJb MPHUHAJIC)KUT HECKOJIBKUM IOJIE3HBIM KOM-
noreHTam (TeipHBIay3CcKOE — BOIb(Gpam U MonubaeH, NyabTHHCKOE — BOIB(GpPaM U 0JI0OBO, AThLI-
KHHCKOE — Bonb(pam u Meab, Kapaobunckoe — Bonbhpam, BUCMYT, MOIUO IEH, 0J10BO). B pymax
OTJEbHBIX MECTOPOXKIACHUIN B KauecTBE MOIMYTHBIX KOMIIOHEHTOB YYTEHBbI MOJIMOACH, BUCMYT,
cepa MUPUTHAsL, 30JI0TO, cepeOpo, CKaHIUM, TaHTaJl, HUOOWI 1 OepWILTHH, TPECTaBICHHBIE KaK
CaMOCTOSITEIbHBIMA MUHEPAIAMH, TaK M B BUJIE U30MOP(HBIX MpuMecel B BOJb(HPaMOBBIX MUHE-
panax. OCHOBHBIMU BPEAHBIMU MPUMECSIMU SBJISIOTCS MUPUT, MUPPOTUH, APCEHONUPUT, alaTHT,
Oapur.

B psne mecropoxaennii Bosb(paM SBISIETCS BTOPOCTETICHHBIM KOMITOHEHTOM M JOOBIBACT-
Csl TIOITYTHO C OJIOBOM, MOJIMO/IEHOM, CBHHIIOM, ITMHKOM, CYPBMOW, 30JI0TOM H JIp.

6. IIpoMbllIeHHBIE TUIIBI BOIL(MPAMOBBIX MECTOPOXKACHUN TpencTaBieHsl B Tabn. 2. Ilo
3amacaM MECTOPOXKICHHS BOJIb(paMa MoApasaessioT claeayommM oopasoM (Teic. T WO3) Me-
kue — 10 30, cpennne — 30-100, kpynusie — 100-250, ynukanbabie — cBbiie 250. [TpombiiieH-
HOE 3HAYCHHE UMEIOT TAKXKe BONb(GPAMOHOCHBIE POCCHIITH M KOPbI BHIBETPHBAHMS . B 3II0BHAITS-
HBIX M aJUTIOBHAIBHBIX POCCHINSAX MUHEPAJbl Boibppama (BoJbPpaMUT, pexe HICeIUT) HaKaIUIH-
BAIOTCS B aCCOI[MAIMU C CAaMOPOIHBIM 30JI0TOM, KACCUTEPUTOM U JPYTMMHU MUHEpalIaMH IMOBbI-
HIEHHOM IPOYHOCTH 0 KOHILeHTpauuii nopsaaka 0,25-1,0 KI/M 1 Goitee.

* ~
TpeboBaHust K U3y4EHHOCTH POCCHITHBIX MECTOPOXKICHNH BONb(pamMa periaMeHTUpPYIoTest «MeToqMIeCKUMU PEKOMEH-
JAUSIMHA TI0 ipuMeHeHuro Kitaccuukanum 3amacoB TBEPABIX MOJIE3HBIX UCKOMAEMBIX K POCCBHITHBIM MECTOPOKACHUAM», YT-
BepkIeHHBIME pacriopsbkerrneM MITP Poccum Ne 37-p ot 05.06.2007.



TabOmuma 2

IIpoMblnIeHHBIE TUIIBI MECTOPOKIEHUH BOJIb(PPaMOBBIX Py

[IpoMBILIIICHHBIN THIT IToponpl, IIpombllIIeHHBIN (TEX- Conep- ITonryTHBIE CrpykTypHO- [Tpumepsr
Mopdo- M0 BEIIECTBEH- BMEUIAIOLIUE | HOJOTWYECKUI) TUI PYA KaHHUe KOMITOHEHTBI Mopoornye- MECTOPOK-
JIOTuye- HOMY COCTaBy OpyZCHEHUE WO; B CKUU TUII PYA- JICHU U

CKHU pya pyznax, HBIX TEJ
Yo
1 2 3 4 5 6 7 8

[ITok- [leenuT- I'panute 1 Mertauyprudeckuit 0,15-0,8 | Omnogo, N3omeTpuuHbie Bepxne-

BEPKO- BOJIb(hpamMHTO- KOHTAaKTOBO- | BOJBb(PaMOBBIN (COPTH- LUHK, CBU- U cT0JI0000pas- KaiipakTun-

BBIN BBIN U3MEHCHHBIC POBOYHBIM, TPABUATALIH- HeEll, Meb, HBIE (POPMBL, CcKoe,
Monubaenur- BMEILAIOIIME | OHHBIN) 30J10TO, Ce- PYZAHBIE 30HBI boryrunckoe
HICEITUT- IIOPOJIbI Meramnyprudeckui pedpo, BHC- wiomaneko B ae- | (Kazaxcran);
BOJIb(hpamMuTO- MO0 1eH- MyT CATKU U COTHH CnokoiHuH-
BbII BOJIb(PAMOBBIH (COPTH- TBICSY KBaJIpaT- ckoe, MHKyp-
Monubaenur- POBOYHBIM, I'PaBUTALU- HBbIX METPOB B ckoe (Poc-
BOJIb(hpamMHTO- OHHO-(DJTOTAITMOHHBIH) IUTaHe, TIIyOMHOU | cHs);
BBIM o 1000 m u 60- LuHoBen
Bonbsdpamuro- nee (Yexus)
BBIN




1 2 3 4 5 6 7 8
[Tnacro- MomubeHuT- CkapHbl, Mertautyprudaeckuil 0,2-2,0 | To xe 3anexu nmoioro- | TeIpHBIAY3-
Y JIMH30- | ILIEEIUTOBBII TEeppUTEH- MOJTUO1eH- U KpyTONaato- ckoe, Boc-
o0pa3- [ITeennToBbIN HbIE, Kap0o- BOJIb()PAMOBEIii (COPTH- 1Y€ MOIIHO- TOK-2, Jlep-
HBII HaTHBIE, CU- POBOYHBIH, (hIIOTALIMOH- cTeto 10 100 M M1 | MOHTOBCKOE,

JIUKATHO- HBIN) Oonee, MpoTs- Ktu-
kapOoHaTHbIEe | MeTammyprudecKuii KEHHOCTBIO J10 Tebepna,
MIOPOJBI U BOJIb()PAMOBBIH (COPTH- 2 xm u Ooniee, o | CkphiTOE,
am(GuOOIUTHl | POBOYHBIH, (PIIOTAIIMOH- najeHuto 1o 1 ATBUIKUH-
HBII) KM ckoe (Poc-
cHs);
MuTtep3uiib
(ABcTpus);
Canonr
(KH/P)
Kuib- Kaccurepur- I'panuTsl, Mertautyprudeckuil 0,5-2,5 Omnoso, JKuiiel 1 KuiIb- XO0JITOCOH-
HBIN BOJIb(hpamMHTO- anbOUTU3H- 0JIOBO-BOJIB(PAMOBBIN LIUHK, CBU- HBIE 30HBI MOLI- ckoe, [llymu-
BbII POBaHHBIE U (COPTUPOBOUHBIH, Tpa- HeEll, Me[pb, HOCTBIO JI0 He- J0BcKoe, by-
Monubaenur- Ipe3eHNu3u- BUTALIMOHHO- 30J10TO, Ce- CKOJIBKMX MET- KYHHUHCKOE
BOJIb(hpamMHTO- pOBaHHBIE MAarHuTHBIN) pebpo, BHC- POB, IIPOTSKEH- NynbpTuHCcKOE
BBIN IPAHUTHI, Meramnyprudeckui MYT, HHOTJa | HOCTBIO JI0 2 KM (Poccus);
Bonsdppamur- KOHTaKTOBO- | MOJIMO/EH- CypbMa H u 6oree, 1o mna- Akuaray-
LIEETUTOBBIN W3MEHEHHbIE | BOJIb(PpaMOBBIH (COPTHU- PTYTh nenuto 10 700 m | ckoe, Kapao-
BMENIAIOIINE | POBOYHBINA, TPABUTALU- ounckoe (Ka-
MIOPOJIbI OHHO-(JIOTAlMOHHBIN) 3aXCTaH)

Mertannypruyeckuit
BOJIb()PAMOBEIii ¢ BUC-
MYTOM (COPTUPOBOY-
HBIH, (JIOTAIIMOHHBIN)




bonee 98 % mupoBBIX 3amacoB BOJb(paMa 3aKIFOUYECHO B SHIOTEHHBIX MECTOPOKICHUSX,
KOTOpbIE TI0 MOP(MOCTPYKTYPHOMY CTPOEHHUIO MOJPA3JENSIOTCS Ha TPU TJIABHBIX CTPYKTYPHO-
MOP(}OTOTHIECKUX THITA: IITOKBEPKOBHIE, TUTACTO- U JIMH3000pa3HbIe U XUIbHBIC. Hepeako B oj1-
HOM MECTOPOXKJACHUU MPUCYTCTBYET OPYJAECHEHHE HE OJHOIO0, & Pa3HbIX TUIOB. [IpoMbIIIEHHBII
THII MECTOPOXKJEHUS ONpEeNeNsaeTcs Mo Xapakrepy Beayuen (He meHee 70 %) MuUHepanu3aluu
WM MOXET OBbITh CMEIIaHHBIM — WJIbHO-IITOKBEPKOBBIM, IIACTOBO-IITOKBEPKOBLIM U T. 1. [1o
cpenuum conepxanuamMm WO; (%) pynbl genstcs Tak: oorateie — 1-2,5, psinossie — 0,3—1, Geqabie
-0,15-0,3.

IToKBEpKOBBIE MECTOPOXKICHHUS SBJISIOTCSA HanboJiee KpYITHBIMU TI0 3amacaM Bojbdpama —
OT HECKOJIbKUX COTEH Thicsid TOH A0 1 muH. T WO; (Bepxue-Kaiipaktunckoe, Kazaxcran). B To
e BpPEMSl 3T MECTOPOXKACHUS XapaKTepU3yloTCs, B OCHOBHOM, OenHbiMu pynamu: 0,12-0,18 %
WO; (Bepxne-Kaitpaktunckoe, MHkypckoe). OpyAeHEHHE TPEACTaBICHO MPOKWIKOBBIMU M
MIPOYKUIIKOBO-BKPAIJIEHHBIMHU HIEEIIUTOBBIMU C BOJb()PAMUTOM pyJlaMU B IE€CYAHO-CIAHIIEBBIX
WU BYJKAHOT€HHBIX MOPOJAaX B HAJLIHTPY3UBHBIX 30HaX rpaHuUTOB. KBaplieBble MPOXKUIKU C
PYIHBIMA MUHEPAJIAMHU HAXOIATCS B TUAPOTEPMATIbHO-U3MEHEHHBIX ITOPOJIaX U KOHTPOIUPYIOTCS
TpelIMHaMHU HECKOJBKHUX HaIlpaBJiICHHM, cpeu KOTOPBIX OOBIYHO MPeo0iIaaloT OJHO-/BA, PEXKE
6oree. MeHee KpymHbBIE MITOKBEPKU PACIIOIOKEHBI B AlTMKAJILHBIX YaCTSAX TPAHUTOB U TPEJICTaB-
JICHBI TIPOKMIIKOBO-TPEU3EHOBBIM U TPEU3EHOBBIM Opy/IeHeHHEeM C BoibhpamuToM. C riryOuHOM
3TO IITOKBEPKOBOE OPYIECHEHUE HEPEAKO IEePEeXOJUT B TPEH3EHOBBIE 30HbI U KBapLEBO-
Ipei3eHoBbIE KWIbl. KpoMe OCHOBHOTO MOJIE3HOTO KOMIIOHEHTa MOT'YT IIPUCYTCTBOBATh B Kaye-
CTBE COITYTCTBYIOIINX, OOBIYHO pa3IeibHO, MOJIUOJIEH U OJIOBO.

[Inacto- u nMH3000pa3HbBIE MECTOPOXKJIEHUS B CKapHax, CKapHOUIaX, MPaMOPU30BAHHBIX
KapOOHATHBIX MOPoJax U aMPpuOOIUTaX PACHoIaraloTCsl Ha KOHTaKTe UHTPY3UBa TPAHUTOUIOB U
KapOOHATHBIX MTOPOJ WIIM B 30HAX €ro OJIFKHETO U JAIBHETO JK30KOHTAKTA.

BonwsdpamoBoe opyneHeHue HamOoJiee 4acTO JIOKATM3YEeTCs B MHUPOKCEHOBBIX M TpaHAT-
MAPOKCEHOBBIX CKAPHAX, UMEET HAJIOKEHHBIN XapakTep M 3a4acTyl0 pacHpOCTpaHseTcs HE Ha
BCIO UX MAaccCy, MECTaMH BBIXOJIUT 3a IMpe/elibl CKAPHOB B MPaMOPU30BAHHbIE U3BECTHSIKU, 00pa-
3yst 000CO0JIEHHBIE YYACTKN, KOHTPOJIUPYEMBIE CTPYKTYPHBIMU OCOOEHHOCTSIMU U MUHEPAITbHBIM
COCTaBOM CKapHOB U APYrux mnopoJ. OCHOBHON IPOMBILIEHHBIN MUHEpas — meenuT. [1o momo-
KEHUIO0 OTHOCUTEIILHO TPAHUTOUIHBIX UHTPY3UBOB BBIIEISIOTCA KOHTAKTOBBIE, MEK(DOpMAIMOH-
HBbIC U CEKYIHE CKapHOBO-pyAHBIE Tesna. KoHTakTOBbIE U MeX(OPMAIIMOHHBIE PYIHBIE Tella Xa-
paKTEepHU3yIOTCS MHOTOOOpasueM ¢GopM: Hanbosee pacrnpoCcTpaHEHBI TUIACTO-, KAPMAHO-, JIMH30-
oOpa3Hble; MpH JOMOJHUTEIBHBIX OCIOKHEHHUSIX BO3HUKAIOT KOPHITOOOpPA3HbIE, CEIOBUIIHBIE U
CTOJ0000pa3HbIe 3aJI€XKH, a TAKKE >KUIBHO-IITOKBEepKOBBIe Tena (TripHblay3ckoe, Poccus; Un-
ruukuHcKoe, Koiramckoe, Y30ekucran). B pymax MecTOpOXIEHUN 3TOrO THMA COACPXKAHUS
WO; 3aMmeTHO BbILIE, YEM B PYyJax IITOKBEPKOBOI'O TUIIA.

K 3ToMy k€ NpOMBIIIEHHOMY THUIIy OTHOCSITCS IPEM3E€HOBO-CKAPHOBBIEC LICEIUTOBBIE WU
BOJIb()PAMHT-IIICEITUTOBBIE MECTOPOKICHUS: M0 TEOJOTUYECKOMN MO3ZHUIIMA U TPUYPOYCHHOCTH K
KOHTaKTaM aJTIOMOCHJIMKATHBIX U KapOOHATHBIX IMOPO]] OHH aHAJIOTHYHBI COOCTBEHHO CKAPHOBBIM
oOpa3oBaHusIM. [IX OCHOBHOE OTJIMUME — 3HAYUTENIbHOE PAa3BUTHE HAJIOKEHHOTO Ipoliecca rpei-
3eHM3aluu. B pynax, Hapsay ¢ OTHOCUTENbHO BBHICOKUMHU KOHLIEHTPAIMSMHU TPUOKCHA BOJb(-
pama (mo 1-3 %), Takke MPUCYTCTBYIOT BUCMYT, M€Jlb, 30JI0TO, CEPeOPO, OJIOBO, MOBBIIIAOIINE
UX TIPOMBIIIIEHHYIO IIeHHOCTh. B Poccuu k momoOHbIM 00pa30BaHUsIM MOKHO OTHECTH MECTO-
poxaenust Bocrok-2 u JlepmontoBckoe (IIpumMopckuii kpaif).

JKunbHbIE TPEN3EHOBBIE U KBAPLIEBO-IPEN3EHOBBIE MECTOPOKICHHS XapaKTEPU3YIOTCS TEC-
HOW MPOCTPAHCTBEHHOW M T€HETUYECKOW CBA3BIO C KHCJIBIMHU U YJIBTPAKUCIBIMU JIEHKOKPATOBBI-
MU, UHOT/Ia IETMAaTOUIHBIMU rpaHuTaMu. Cpein HUX BBIJIEISAIOTCS JTOKAJIM30BAHHbBIE B IPEH3€Hax
U CONPSDKEHHBIX C HUMHU KBapLEBO-IIOJIEBOILLIIATOBBIX METACOMATUTAX AllMKaJIbHBIX YacTel rpa-



HUTHBIX MAaCCHUBOB; IO CBOEH MOP(OJIOTHH M YCIOBHUSM 3aJeTaHUs 3TH MECTOPOXACHUS aHAJIO-
T'MYHBI, KaK IpPaBUiIO, COOCTBEHHO JKWJIBHBIM M METacOMAaTUYECKUM 3ajekaM. B mopasistoniem
YHCIIe TAKMX MECTOPOXICHUH OCHOBHBIM BOJIb(ppamMcoaep aliuM MUHEPATIOM SIBISETCS BOJb()-
pPaMHT, HEPEIKO 3TO BOJIHPPAMUT M IIEEIHUT, COMPOBOXKIAEMbIE MUHEPATaMH T'PEH3eHOBOTO Ia-
pareHe3uca: KBapleM, CJII0JIaMH, TOa30M, (JIFOOPUTOM U TYPMAJIUHOM.

BonbdpamoBoe opyneHeHue B rpeii3eHOBBIX MECTOPOXKACHHUAX MOKET COBMEIIATHCS C 0JI0-
BSIHHBIM, MOJHOJCHOBBIM, HUOOMEBBIM M TaHTAJIOBBIM (Akdatayckoe, KapaoOunckoe B Kazax-
CTaHe U MECTOpPOXKAeHUs PyqHBIX TOD).

KunpHble THIPOTEPMANIbHBIE (CYIIECTBEHHO KBAPLEBBIE) MECTOPOXKACHHS Pa3IUYHOIO MU-
HEPAJHHOTO COCTABA MO YCIOBHSIM 00Pa30BaHUS U MPOCTPAHCTBEHHOMY MOJIOKEHUIO TATOTEIOT K
METaMOP(PHUECKU- U TUAPOTEPMAITBHO-U3MEHEHHBIM IOPOJaM 9K30- M HIOKOHTAKTOB MaJIOTIIy-
OMHHBIX IPAaHUTOUIHBIX INIYTOHOB, XOTS Y HEKOTOPBIX U3 HUX OTCYTCTBYET BUJNUMAs CBA3b C UH-
TpY3UBHbIMH 00pa3zoBaHusMU. Coaep:kaHue TPUOKCUAA BOJIb(ppama B pysie ITUX MECTOPOKICHUIH
kosebsiercst ot 0,6 1o 1,5 %. K aroii rpynme oTHOCSTCS:

KBapIL€BO-BOJIb()pAaMUTOBBIE (MHOIIA ¢ MOJIMOJECHUTOM W MHUHEpajlaMd BHUCMYTa) MECTO-
poxxaenus. IIpuMepamm Takux MecTOpOXAcHUH sBisitoTcs bom-I'opxonckoe, Kainryrunckoe
(Poccust), Xap6epron u np. (ABctpanus), Mectopoxaenus nposunmuu [[3sacu (KHP);

KBapIEBO-KaCCUTEPUT-BOIB(PPAMUTOBBIE MECTOPOXKACHHUS, TAKXKE MPUYyPOUEHHBIE K K30-
Y SHJOKOHTAKTOBBIM 30HaM allMKAJIbHBIX YaCTEH IPAHUTHBIX MAaCCUBOB; 3aJIETal0T CPEIU KOHTAK-
TOBO-IIPe00pa30BaHHbBIX IIECUAHO-CIIAHLEBBIX MOPOJ, IPEUMYIIECTBEHHO B BUJE W WM MUHE-
panu30BaHHBIX 30H. K mpencraBuTensiM TaHHOW TPYyNIBl OTHOCATCS MeCTOpOXaeHus WynbTuH-
ckoe B Poccun, Kumry B KH/IP, [llanuun u apyrue B KHP, Mayuu B bupme u 1. 1.;

KBapILEBO-CYIb(UIHO-BOIB(PAMUTOBBIE (TFOOHEPUTOBBIE) MECTOPOXKIEHUS, B OOJIBLIMH-
CTBE CJIy4aeB PACIIOJOKCHHBIE B HAJABIHTPY3UBHBIX 30HaX I'DAHUTOB, B aCCOLMALMU C CEPUSMHU
NAnuKOBBIX nopox. [IpumepamMu Takux MECTOPOKIAEHUN SBIAIOTCS XOITOCOHCKOE U bykyknHCKOE
(Poccus);

KBapILIeBO-aHTUMOHUT-KMHOBAPHO-BOJIb(ppaMaToBsle ((hepOepuTOBbIE, IIEEIUTOBBIE) Me-
CTOPOXKACHUSA, KAK IIPABUJIO, JIMIIECHHBIE BUAUMOMN CBSI3W C MHTPY3UBAaMH, HO HEPEIKO ACCOLIMM-
pYIOIIKE C AAMKOBBIMM IOPOJAMH CPEJHETO COCTaBa MM JOKAIU3YIOIIHUECS B IOJISAX BYJIKAHU-
TOB. XapakTepHa UX MPUYPOUCHHOCTh K 30HAM KPYIIHBIX pa3pblBHbIX HapyiieHuil. [lonoOHble
MecTopoxeHus u3zBecTHsl B Poccun (bapyHn-1lluBennckoe m TamBatHeiickoe), CILIIA n bonu-
BUU.

I1. I'pynnupoBKa MeCTOPOXKIEHHUII N0 CIT0KHOCTH I'e0JIOrHYeCKOro
CTPOEHMS IS LeJiell pa3BeAKH

7. Ilo pa3mepam u popme pyAHBIX TeJl, U3MEHYHUBOCTH WX MOIIHOCTH, BHYTPEHHETO CTpOe-
HUSL U OCOOCHHOCTSIM pacHpe/esIeHUs] TPUOKCHIa BoJib()paMa MECTOPOKIAEHHs BOJIb(PPaMOBBIX
Py COOTBETCTBYIOT 1-, 2- u 3-ii rpynnam «Knaccudukanuu 3amnacoB MECTOPOKIECHUN U IPO-
THO3HBIX PECYPCOB TBEPABIX IIOJE3HBIX HMCKONAEMBIX», YTBEPXKIACHHOW INpuKa3oM MuHuUCTpa
npupoaAHbIX pecypcoB Poccuiickoit @enepaunu ot 7 mapra 1997r. Ne 40.

K 1-# rpynne oTHOCATCA MECTOPOXKACHUS (YUaCTKU) IIPOCTOTO I'E€0JOTHYECKOTO CTPOEHUS €
PYIOHBIMU TeJlaMH, MPEACTABICHHBIMU KPYIHBIMU LITOKBEPKaMU MPOCTON (POPMBI M MPOCTOrO
BHYTPEHHETO CTPOCHHUS C OTHOCUTEIIEHO PABHOMEPHBIM PACIpPEIEICHNEM TPUOKCHAA BoIb(hpama
(Bepxue-Kaiipakruuckoe, Kasaxcran). Pasmepsr: B miane 10 1 kM”, r1y6uHa 10 1 KM.

Ko 2-ii rpymnme OTHOCSTCS MECTOPOXKIEHUS (Y4aCTKH) CJI0KHOIO I€0JIOTHYECKOIO CTPOCHHUS
C pYIHBIMHM Te€JaMH, IMPEACTaBIECHHbIMU KpynHbIMH mTOKBepkamu (boryrunckoe, Kaszaxcraw,
Nukypckoe, CriokoitHeHCKOe) U ckapHOBbIMU 3anexamu (TeipHblay3ckoe, MHrnukunckoe, Boc-

6



TOK-2) CII0)KHOU MOP(OJIOTUH HIIM C HEPABHOMEPHBIM pacipe/ielieHueM TPHOKCHIa BoJIbhpama, a
TaK)K€ KPYIHBIMU JKWJIAMU WJIA OPYACHEIbIMM 30HAMHU IPEUMYIIECTBEHHO KPYTOro NaJcHUS C
HETMOCTOSTHHOM MOITHOCTBIO U HEPABHOMEPHBIM pacHpeeieHneM TPHUOKCHAa Boib(ppama (Xod-
TOCOHCKOE, Akdarayckoe). Pa3zmepsl: no npoctupanuto 10 1,5 km, no nagenuto a0 0,8—1,0 km,
MOITHOCTb — 1-2 M (1o 40 m).

K 3-i1 rpymnme OTHOCATCA MECTOPOXKAEHHUs (Yy4acTKH) OYEHb CJIOXKHOTO Te€O0JIOTMYECKOro
CTPOEHUS C PYIHBIMHU TEJIaMHM, NPEJCTABICHHBIMUA CPEAHUMH O pa3mepam xuiamu (MynbTun-
ckoe, bom-I'opxoHCcKoOe€), CII0KHBIMM IIACTO- M JIMH3000pa3HbIMU CKapHOBBIMHU 3aiexxamu (Jlep-
MOHTOBCKOE, HopyxX-JlaHpOHCKOE) ¢ HENOCTOSIHHONM MOLIHOCTBIO U HEPAaBHOMEPHBIM pacIpesie-
JICHHEM TpUOKCHAA Boib(pama. Pazmepsr: mo npoctupanuro a0 0,8—1,0 kM, mo naxenuto g0 600—
700 M, morHOCTS 10 1,5-2,0 M.

Mectopoxenus (yyacTku) Boiab(GpaMoBbIX pyn 4-i rpynnsl Knaccudukanuu, npencras-
JICHHbIE MEJIKMMH JKUJIaMHU, HEOOIbIIMMH MITOKOOOPAa3HBIMU 3aJI€KaMU, JINH3aMH, THE3/1aMU UJIH
TEJIaMU C YPE3BBIUYANHHO CIIOKHBIM HPEPHIBUCTHIM THE3A000pa3HBIM pPaCHpeeNIeHUEM PYIHBIX
CKOIUIEHHH, CaMOCTOSTEIBHOIO MPOMBIIUIEHHOTO 3HAYEHHMSI HE MMEIOT U IPUIOJHBI JIMLIb JUIS
MONYTHOM pa3pabOTKu AeHCTBYIOMMMH TpeanpusTusMu (ydactoxk HOOwmeinsrii Yopyx-
JIaipOHCKOTO MECTOPOKICHHUS; OTIAEIbHbIE Yy4aCTKU bapyH-11InBeMHCKOr0 MECTOPOXKICHUS).

8. IlpuHa Ie)KHOCTh MECTOPOKAEHUS (y4acTKa) K TOM WJIM MHOW IpyINIe YCTaHABIMBAETCS
II0 CTENEHU CJI0KHOCTU T'€0JIOTMYECKOr0 CTPOECHMSI OCHOBHBIX PYAHBIX T€J, 3aKIHYAOLIMX HE
meHee 70 % oOmux 3a1acoB MECTOPOXKACHUS.

9. IIpu oTHECEHUH MECTOPOXKACHMS K TOM WJIM MHOM TPYyMIIE B PsI/I€ CIy4yaeB MOTI'YT UCIIOJIb-
30BaThCs KOJNYECTBEHHBIE XapaKTEPUCTUKU NU3MEHUMBOCTH OCHOBHBIX CBOMCTB OpYyJI€HEHHUs (CM.
MIPUIIOKEHHUE).

II1. U3yyeHue reoIOru4eCKOro CTPOEHUs1 MECTOPOKIEHUI U
BellleCTBEHHOI'0 COCTaBa Py

10. ITo pa3BenaHHOMY MECTOPOXKICHUIO HEOOXOAMMO HMMETh TONOrpadUyecKyl0 OCHOBY,
MacmTad KOTOpPOil COOTBETCTBOBAJ Obl €ro pa3mMepaM, 0COOCHHOCTSIM Ie0JIOTMYECKOr0 CTPOSHUS
u penbedy MecTHOCTH. Tomorpaduueckrne KapThl U TUTAHBI HA MECTOPOXKICHUSX BOJIb(HPAMOBBIX
pya oObr4HO coctaBisitorest B macmTadax 1:1000-1:10 000. Bee pa3Bemounbie M dKCILTyaTalln-
OHHbIE BBIPAOOTKH (KaHaBbI, MIyp(bl, MITOIbHH, MAXTHl, CKBAXKUHBI), MPOPHIN JIETAIbHBIX T€0-
bu3nuecknx HaONIOACHUH, a TaKXKE €CTECTBEHHbIE OOHAaXXEHUSI PYIHBIX T€N U MHHEPATN30BaH-
HBIX 30H JIOJDKHBI OBITh MHCTPYMEHTAIBHO MpUBs3aHbl. [1013eMHbBIE TOpHBIE BBIPAOOTKH U CKBa-
JKUHBI HAHOCSTCSA HA IUIaHBl IO JAHHBIM MapKUIIEHIAEPCKOM ChEeMKHU. MapKuenaepckue IIaHbl
TOPU30HTOB TOPHBIX pabOT 00BIYHO cocTaBisAOTCA B MacmTadbax 1:200-1:500, cBoHbIE MJIaHBI —
B Macmrtabax He menbue 1:1000. J[ms cKkBaXuH MOJKHBI OBITh BBIYHCICHBI KOOPJIUHATHI TOYECK
MepeCceyeHuss UMU KPOBJIM U MOJOUIBBI PYAHOTO TeJla U OCTPOEHBI MPOJIOKEHHS UX CTBOJIOB Ha
IIJIOCKOCTH TUIAHOB U Pa3pe30B.

11. 'eonoruueckoe CTPOCHUE MECTOPOKICHHS JIOJDKHO OBITh AETAJIBHO U3YyYE€HO U 0TOOpa-
KEeHO Ha reosiornueckoi kapre macmrada 1:1000-1:10 000 (B 3aBUCUMOCTH OT pa3MEpoOB M
CJIO)KHOCTH MECTOPOXKJIEHHs), T€0JIOTMUECKUX pa3pes3ax, IlaHax, MPOeKIHIX, a B HEOOXOIUMBIX
ciydasix — Ha OJIOK-IuarpamMmax u Mojensx. ['eonornyeckue v reopusmyeckue MaTepualibl 1o
MECTOPOKJICHUIO JIOJDKHBI JIaBaTh MPEJCTaBICHUE O pa3Mepax W GopMe PYIHBIX TeJ, YCIOBUIX
UX 3aJ€raHusi, BHYTPEHHEM CTPOEHUU U CIUIOLIHOCTH, XapaKTepe BBIKJIIMHUBAHUS PYIHBIX Tel,
O0COOCHHOCTSIX M3MEHEHHS] BMEIIAIOIUX MOPOJ M B3aUMOOTHOILIEHUAX PYIHBIX Tel ¢ BMEUIaro-
IIMMU TIOPOJIAMH, CKJIATYaThIMU CTPYKTYpPAMHU U TEKTOHUYECKUMH HAPYIICHUSIMU B CTEIICHH, He-
00XOIUMOM ¥ IOCTATOYHOM JJIsl YBSI3KU PYIHBIX TEI M 000CHOBaHMsI TojicUeTa 3anacos. Ciemyer
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Tak)ke 000CHOBATh I'€OJIOTUYECKUE TPAHUIIBI MECTOPOXKIICHUS W TIOUCKOBBIE KPUTEPHH, OIPEJIe-
JIAIOUIME MECTOMOJIOKEHUE MEPCTIEKTUBHBIX YYACTKOB, B TIPEEIax KOTOPBIX OLICHEHBI
MIPOTHO3HBIE PECYPCHI KATETOPUU P,

12. Bbixoapl Ha MOBEPXHOCTh U MPHUIIOBEPXHOCTHBIE YACTU PYAHBIX TEN WM MUHEPAIU30-
BaHHBIX 30H JOJDKHBI ObITh U3y4YE€HBl TOPHBIMH BBIPAOOTKAMU M MEJIKMMHU CKBOKMHAMU C TIPUMeE-
HEHHEM TeO(PU3NUYECKUX W TEOXMMHUYECKUX METOJIOB M OMPOOOBaHBI C JACTAIHHOCTHIO, MO3BO-
JSOIIEH YCTAaHOBUTH MOP(OJIOTHIO M YCIIOBHS 3aJieTaHUsl PYJHBIX TeJ, TIIYOWHY pPa3BUTHUS H
CTPOCHHE 30HBI OKHUCIICHHS, CTENIEHb OKUCICHHOCTH Py, OCOOCHHOCTH M3MEHEHHUs BEIECTBEH-
HOTO COCTaBa, TEXHOJIOTHYECKUX CBOMCTB M COACpP)KaHM TPUOKCHIA BoOJbpamMa U TPOBECTH
MOJICUET 3aMlaCOB OKHUCJIEHHBIX U CMEMIAaHHBIX Py Pa3AesibHO MO MPOMBIIUICHHBIM (T€XHOJIOTH-
YECKUM) TUIIaM.

13. Pa3Beaka MecTOpOkAeHUH BOIL()PAMOBBIX Pyl Ha TIYOHMHY TIPOBOJIUTCS CKBaXKMHAMU B
COYETaHHH C TOPHBIMU BBIPAOOTKAMH (MECTOPOXKIECHUNM OYEHb CIIOKHOTO CTPOCHHUS — TOPHBIMH
BBIPA0OTKAMHU) C HCIIOJIB30BAaHUEM TeO(PU3HUECKUX METOJOB WCCIEIOBAHHA — HA3e€MHBIX, B
CKBa)XMHAX M TOPHBIX BBIpAOOTKAX.

Meroaunka pa3BeKU — COOTHOIIIEHHE OOBEMOB TOPHBIX PabOT W OypeHMs, BUIbI TOPHBIX
BBIPAOOTOK 1 CIIOCOOBI OYpEeHMsI, TEOMETPHS U IIIOTHOCTH Pa3BEAOYHON CETH, METOJIBI M CTIOCOOBI
ornpoOoOBaHUs — JOJDKHA 00ECIIEYNTh BO3MOXKHOCTH IOZICUETa 3alacoB HA Pa3BEaHHOM MECTO-
POXKIAECHUM IO KATErOpHsIM, COOTBETCTBYIOLIUM TPYIIE CI0KHOCTU T€OJOTMYECKOTO CTPOCHUS
MecTtopoxkaeHus. OHa ompeAensieTcss UCXOAsl M3 T€OJOTUYECKHMX OCOOEHHOCTEH PYAHBIX TEl C
YY4E€TOM BO3MOXKHOCTEH TOPHBIX, OYPOBBIX U re0U3HMUECKUX CPEICTB PA3BEIKHU U OMBITA PA3BE/I-
KH 1 pa3pabOTKH MECTOPOKACHUN aHATOTUYHOTO THUTIA.

[Ipu BBEIOOpE ONTUMAIBLHOTO BapHaHTa Pa3BEJKH CIECIYET YUYUTHIBATh CTETICHb W3MEHUYUBO-
CTH COZCpXaHUU TPUOKCHIA BoJIb(hpamMa, XapakTep MPOCTPAHCTBEHHOTO paCIpEACIICHUs BOIb)-
PaMOBBIX MHHEPAJIOB, TEKCTYPHO-CTPYKTYpPHBIE OCOOEHHOCTH PYJ (TJIABHBIM O0pa3oM HaJIM4YHe
KPYITHBIX BBIJCICHUIN PYIHBIX MHHEPAJIOB), a TAaK)KE€ BO3MOYKHOE MU30MPATEIbHOE BBIKpAIlIMBAaHUE
BOJIb(paMcoepKaIIuX MUHEPATOB (B OCOOCHHOCTH IeeIuTa) NMpu OypeHUU U OMPOOOBAHUU B
TOpHBIX BeIpaOoTKax. ClielyeT yUYUTHIBATh TaKXKE CPABHUTEIIbHbIE TEXHUKO-IKOHOMHYECKHUE TO-
Ka3aTeu U CPOKH BBHITIOJIHEHHS PabOT MO pa3IMYHBIM BapUaHTaM Pa3BEIKH.

14. Tlo ckBaxMHaM KOJIOHKOBOT'O OypeHHUS JOJDKEH OBITh MOJIYYeH MaKCUMAJIbHBIA BBIXO/T
KEpHA XOpOUIEH COXPAaHHOCTU B 00beMe, 00eCIeUnBaOIIEM BbISICHEHHE ¢ HEOOXOUMOM TOJIHO-
TOW OCOOCHHOCTEH 3ajieraHusl PYAHBIX T U BMEMIAOIINX MOPOJ, UX MOIIHOCTH, BHYTPEHHETO
CTPOCHUS PYAHBIX TEJ, XapaKTepa OKOJIOPYAHBIX W3MEHEHUMU, paclpeeieHus] MPUPOIHbIX pa3-
HOBHUJHOCTEHN Py, UX TEKCTYPbl U CTPYKTYPHI, a TAKXKE MPEACTABUTEIBHOCTh MaTepurasa s ol-
poboBanus. [IpakTUKON reooropa3BeOUYHBIX Pa0OT YCTAHOBIICHO, YTO BBIXOJ| KEpHA ISl ATHX
nenen nomwkeH ObITh He MeHee 70 % 1o KaxaoMy pelicy OypeHus. JJoCTOBEpHOCTh ONpeAcIICHUS
JUHEWHOTO BBIXOJA KepHa CIEAyeT CHCTEMAaTHYECKU KOHTPOJIUPOBATH BECOBBIM WM OOBEMHBIM
CIIoco0Oom.

BennurHa npeacTaBUTENIBHOTO BBIXOAA KEpHA IS OMpPEACNICHHs COJIepKaHUN TPUOKCUIA
BoJb()paMa M MOITHOCTEH PYAHBIX WHTEPBAJIOB JOHKHA OBITh MOATBEPXKACHA HUCCICIOBAHUSIMHU
BO3MOKHOCTH €T0 M30HUpaTeIbHOTO MCTUpaHus. (s 3Toro HeoOXOauMO MO OCHOBHBIM THIIAM
Pyl COTIOCTaBHTh PE3yJbTaThl OMPOOOBAHUS KepHA W NUIaMa (110 WHTEPBAIAM C MX Pa3UYHBIM

" o paiioHy MECTOPOXKICHHS U PYIHOMY IMONIO MPEACTABISIOTCS TCOTOTHUECKas KAPThl M KapTa IMOIE3HBIX HCKOMAECMbIX B
Maciurade 1:25 000-1:50 000 ¢ coOTBETCTBYIOIIMME pa3pe3aMu. Y Ka3aHHBIC MaTCPUAIIbI IOJKHBI OTPAXKATh pPa3MEIICHUE PY-
JIOKOHTPOJUPYIOIIUX CTPYKTYP M PYIOBMEUIAOIIUX KOMIUICKCOB IOPOJA, MECTOPOXKICHHUN BOJIb(GpPaMa U PYAOIPOSBICHHIA
paifoHa, a TaK)Ke yJ4aCTKOB, HA KOTOPHIX OIIEHEHHI POTHO3HBIE PECYPCHI BOJb(pama.

Pe3ynbTaThl IpoBeeHHBIX B paiioHe Te0(pU3MIECKIX UCCIEAOBAaHUN CIIeyeT UCIIONIB30BaTh IIPH COCTABICHIH Te0JIOTHUECKIX
KapT U pa3pe30B K HUM M OTPakaTh HAa CBOAHBIX IUIAHAX MHTEPIIPETAIIUH IreO(PU3NIECKUX aHOMAJIHA B MaciTade MpencTaB-
JISIeMBIX KapT.



BBIXOJIOM) C JITaHHBIMH OIPOOOBAaHUS KOHTPOJBHBIX TOPHBIX BBIPAOOTOK, CKBAXHH YyIApHOTO,
ITHEBMOY/IAPHOIO U IIAPOIIEYHOr0 OYypeHMsl, a TakKe KOJIOHKOBBIX CKBAXHH, MPOOYpPEHHBIX
KEKTOPHBIMU U APYTMMH CHApsAJaMU € NMPpU3a00MHON LUPKYISILUEN TPOMBIBOUYHOM >KMJIKOCTH.
[Ipy HH3KOM BBIXOJIE KE€pPHA WM M30MpATEIBHOM €r0 MCTHUPAHUH, CYIIECTBEHHO MCKaXKaroIEM
pe3yabpTaThl ONPOOOBaHUS, CIEAyeT NMPUMEHTh APYrue TeXHUUYECKue cpelcTBa pasBenku. [Ipu
CYLIECTBEHHOM HCKa)KEHUH COJAEp>KaHUs BoJib(ppama B KEPHOBBIX MpoOax HEOOXOAMMO 0OOCHO-
BaTh BEJIMUYUHY MOMPABOYHOTO KOd(pHIMenHTa K pe3yabraTaM KEpHOBOTO ONMPOOOBaHMUS HA OCHO-
B€ JIaHHBIX KOHTPOJIbHBIX BBIPAOOTOK.

JUis MOBBILIEHUS JOCTOBEPHOCTH U MH(OPMATUBHOCTU OYpeHHs HEOOXOJUMO HCIOJIb30-
BaTh METOJbI T€O(U3NUECKUX HUCCIECIOBAHUNA B CKBR)XMHAX, PAIIMOHAIBHBIN KOMITJIEKC KOTOPBIX
OTIpeNeNsIeTCsS UCXO/ U3 MOCTABICHHBIX 33/1a4, KOHKPETHBIX T'€0JIOTO-TeO(PH3NIECKUX yCIOBHIA
MECTOPOXK/IEHUS U COBPEMEHHBIX BO3MOKHOCTEN reopusndyeckux MetooB. Komiuieke kaporaxa,
3(pGEeKTUBHBIA A BBIACIEHUS PYAHBIX MHTEPBAJIOB M YCTAHOBJIEHUS MX [1apaMeTpOB, 1OJIKEH
BBITIOJTHATHCS BO BCEX CKBAXHHAX, MPOOYPEHHBIX HA MECTOPOKICHUH.

B BeprukanbHbIX ckBaxHHAX ri1yonHoi Oosiee 100 M 1 BO BceX HaKJIOHHBIX, BKIIKOYAs MOJ-
3eMHble, He Oosiee yeM yepe3 Kakable 20 M JIOJKHBI OBITH OIpENeIeHbl U MOATBEP)KI€Hbl KOH-
TPOJBHBIMH 3aMEPaMU a3UMYTalIbHbIE U 3€HUTHBIE YIJIbl X CTBOJIOB. PE3ynbTaThl 3TUX U3MEpE-
HUN HEOOXOJMMO YYMTHIBATH IPU MOCTPOEHUHU I'E€OJOTMYECKUX Pa3pe30B, MOTOPU3OHTHBIX IUIA-
HOB U pacuyeTe MOIIHOCTEN PYIAHBIX MHTEpBanoB. [Ipyn Hanuuum noacedyeHuil CTBOJIOB CKBAKWUH
TOPHBIMHM BBIPAOOTKaMH pe3yJIbTaThl 3aMEpPOB MPOBEPSAIOTCS JaHHBIMU MapKILIEHAepcKoil mpu-
B3KU. J7I CKBa)XKMH HEOOXOIUMO OOECTeUUTh MEPEeCceYeHrne MMHU PYIHBIX TN TOJ yriamMH He
meHee 30°.

Jlis mepecedeHuss KpyTONaJarolliuX PYIHBIX Tel MOA OOJBIIMMHU YIJIaMU 11€J1eCO00pa3Ho
MPUMEHSTh UCKYCCTBEHHOE MCKpHBIIEHUE CKBaXHH. C 11enbi0 MOBBIIICHUS 3((HEKTUBHOCTH pas3-
BEJIKU CJIEJyeT OCYILECTBIATh OypeHHue MHOI03a00MHBIX CKBa)KHMH, a MPU HAJIUYUU FOPU3OHTOB
TOPHBIX pabOT — MOJ3EMHBIX CKBaKMH. bypeHue no pyne nenecooOpa3sHo MPOU3BOAUTH OJHUM
IUaMETPOM.

15. 'opHble BBIpaOOTKH SIBJISIFOTCS OCHOBHBIM CPEJCTBOM JI€TAIbHOTO U3YUYEHUS yCIOBUI
3ajeranusi, Mop(oJIOruu, BHYTPEHHETO0 CTPOCHUS PYAHBIX T€J, UX CIUIOIIHOCTH, BEIIECTBEHHOTO
coCTaBa Py, a TAK)KE KOHTPOJI JaHHBIX OypeHus, reopu3nYecKuX UCCIEeTOBaHUNA U 0TOOpa TeX-
HOJIOTUYECKHX TMPOO.

CromHoCTh pyAHBIX TEJN U U3MEHYMBOCTb OPYIEHEHHUS 10 UX NPOCTUPAHUIO U MaJEHUIO
JOJKHBI OBITh M3YYEHBI B IOCTATOYHOM 00bEME Ha MPEACTABUTENbHBIX YYacTKax: 110 MaJIOMOII-
HBIM PYJHBIM T€JlaM — HENPEPBIBHBIM IPOCIIEKUBAHUEM IITPEKAMU M BOCCTAIOIIMMM, a IO MOIILI-
HBIM PY/AHBIM TEJIaM U IITOKBEPKAM — [IEPECEUEHUEM OPTaMH, KBEpPILJIaraMy, MOA3€MHBIMU T'OPH-
30HTaJIbHBIMU CKBa)KMHAMM.

OnHO M3 BaKHEHIIMX HAa3HAYEHUH TOPHBIX BBIPAOOTOK — YCTAHOBJIEHUE CTENEHU HU30upa-
TEJIBHOTO BBIKPAIIMBAHUS BOJIB(PPAMOCOAECPKAIUX MIUHEPAIOB MPU 0TOOpe 0OPO3A0BHIX MPOO U
VCTUPAHUS NpU OYPEHUU CKBAXKUH C LIEJIbIO BBIICHEHUS BO3MOXHOCTH MCIIOJIb30BAaHUS JAHHBIX
00pO310BOT0 U CKBaXXMHHOT'O ONPOOOBAaHUS U PE3yJIbTaTOB reo(PpU3NUECKUX HCCIEAOBAHUMN IS
Te0JIOTUYECKUX MOCTPOEHUH M mojcueTa 3amacoB. ['opHbIE BHIPAOOTKH CleIyeT MPOXOAHWTH Ha
Y4aCTKOX JETalu3aluy, a TAKXKE Ha TOPU30HTAaX MECTOPOXKIACHUS, HAMEYEHHBIX K IIEpBOOYEPE-
HOU 0TpaboTKe.

16. PacnionoxeHue pa3BeJOUYHBIX BBIPAOOTOK M PACCTOSHUS MEXAY HUMH JIOJKHBI OBITH
OTIPENIECHBI ISl KAKIOTO CTPYKTYPHO-MOP(OIOTHIECKOTO TUTIA PYAHBIX TEI; IPH STOM CIIEIyeT
YUUTBIBATH BO3MOKHOE CTOJI0000pa3HOe pa3MeIIeHrne 000TaleHHbIX YIaCTKOB.

[TpuBenenHsle B Ta01. 3 0000IIEHHBIE CBEIEHUS O IUIOTHOCTH CeTeH, MPUMEHSBIINUXCS IPU
pa3BeKe MECTOPOXKACHUHN Bosb(ppamMoBeIX pyn B ctpaHax CHI', MOTyT y4uThIBaThCS MPHU MPOEK-
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TUPOBAHUH T€OJIOTOPA3BEIOYHBIX PadOT, HO MX HENb3S pacCMaTpUBaTh Kak oOs3arenbHbIe. [
Ka)XJI0r0 MECTOPOKJICHHSI HA OCHOBAaHUM U3YYEHHs YYACTKOB J€TaIU3allMU U TIIATEIbHOIO aHa-
7132 BCEX MMEIOIIMXCS T€OJIOTUYECKUX, TeO(PU3NIECKUX U HKCIUTYyaTAIIMOHHBIX MAaTEpHAIIOB IO
JAHHOMY HWJIM aHAJIOTHYHBIM MECTOPOXKICHUSIM 00OCHOBBIBAIOTCS HAMOOJIEE PallMOHAIBHBIE T€O0-
METpHUSI U IJIOTHOCTh CETH Pa3BEIOYHbIX BHIPAOOTOK.

17. Ins noaTBepKAeHUS TOCTOBEPHOCTH 3aIlacOB OTIEIbHBIE YYACTKA U TOPU30HTHI Me-
CTOPOXKJIEHUS TOJKHBI OBITH pa3BelaHbl Hanboee neTanbHo. YUCIIo U pa3Mepsl Y4acTKOB JIeTa-
JU3alliU OTPEEINIAIOTCS HEeIPOIoyib3oBaTelieM U 000CHOBbIBatOTCS B TOO pa3BeOYHBIX KOHAM-
nuid. OTH y4acTKU ClieyeT uM3ydaThb U OmpoOoBaTh Mo OoJsiee MIOTHOM pa3BeIOYHON CETH, IO
CPaBHEHMIO C MPUHATON Ha OCTaJIbHOW YaCTU MECTOPOXKIECHUS. 3amachl HA TAKUX y4acTKax W Io-
PU30HTaX MECTOPOXKAECHUN 1-i Tpynmbl JOJKHBI OBITH pa3BellaHbl IPEUMYILIECTBEHHO IO KaTe-
ropusiMm A+B, 2-i1 rpynnbl — no kateropuu B. Ha mectopoxxaeHusx 3-i rpyIniibl CETh pa3Bea0y-
HBIX BbIPa0OTOK Ha y4yacTKax JeTaju3aluu Ieecoo0pa3Ho CTYCTHTh, KaK MPaBHIIO, HE MEHee
4YeM B 2 pa3a [0 CpaBHEHUIO ¢ NpUHATON A Kareropun C;.

VYyacTku geTanus3aiiu JOJKHBI OTpakaTb 0OCOOCHHOCTH YCJIOBHM 3aneranusi u Gopmy pya-
HBIX TeJ, BMEIIAIOIINX OCHOBHBIE 3aIachl MECTOPOXKJIEHUS, a TaKXKe Mpeoliaaollee KauecTBO
pyz. I1o BO3BMOKHOCTH OHHM PacnoJIaratoTcsi B KOHTYPE 3aIlacoB, MOUIEKAIINUX IIEPBOOYEPEIHON
orpabotke. B Tex cimyuasx, Korja y4acTKd, HaMeUYeHHbIE K MEPBOOYEPETHON OTpabOTKe, HE Xa-
pakTepHbl JJII BCETO MECTOPOXKACHHS MO OCOOEHHOCTSIM T'€0JOTHYECKOTO CTPOEHUS, KaueCTBY
Py U TOPHO-TEOJIOTUYECKUM YCJIOBUSAM, JTOJDKHBI OBITh JETAaJbHO HM3YUEHBI TaKXKe Y4YacTKH,
YIOBIIETBOPSIIOIINE 3TOMY TPEOOBaHUIO.

[Ipu rcnosb30BaHNK MHTEPHOJIALIMOHHBIX METO/IOB IIOJICUETA 3aM1acoB (F€OCTAaTUCTUKA, Me-
TOJA OOpaTHBIX PACCTOSIHMM M JIp.) Ha ydacTKaxX JeTalu3aliid HeoOXOJUMO OOECHedHTh IUIOT-
HOCTh Pa3BEJOYHBIX NEPECEUEHUM, TOCTATOYHYIO JUIsl 0OOCHOBAHUS ONTHUMAJIbHBIX MHTEPIOJIS-
IIUOHHBIX (OPMYII.

JIJis IITOKBEPKOBBIX MECTOPOXKACHHM, OIEHKA 3alMacoB KOTOPBIX MPOU3BOAUTCSA Oe3 reo-
METpHU3aIUU KOHKPETHBIX PYIHBIX T€J, B 0000IIEHHOM KOHTYpE, C UCIOJIb30BaHHEM KO3 duIin-
€HTOB PYJOHOCHOCTH, HA OCHOBAHUU ONPEAEICHUs MPOCTPAHCTBEHHOI'O IOJIOKEHUS, TUITUYHBIX
dbopM 1 pazMepoB YHaCTKOB KOHAMIIMOHHBIX PYJ, a TAKXKE paclpeieIeHHs 3a11acoB M0 MOIIIHOCTH
PYIHBIX UHTEPBAJIOB JOJIKHA ObITh OllEHEHA BO3MOKHOCTh UX CEJIEKTUBHON BBIEMKHU.

[TomyueHHast Ha ydJacTKax JAeTalnM3alud WH()OPMALHWS HCIOJIB3YeTCs Uil OOOCHOBAHHS
IPYIIBbl CIOKHOCTU MECTOPOXKACHMSI, MOJATBEPKICHNUS COOTBETCTBUSA NPUHATHIX T'€OMETPUHM U
TJIOTHOCTH Pa3BEJOYHOM CETH U BBIOPAHHBIX TEXHUYECKUX CPEJICTB Pa3BEAKH OCOOEHHOCTSIM €ro
T€0JIOTUYECKOTO CTPOEHUs, JIsl OLIEHKU JOCTOBEPHOCTU PE3YNIbTATOB OMPOOOBAHUS U IMOJCYUET-
HBIX IIapaMeTPOB, MIPUHATHIX IIPHU MOACYETE 3a1aCOB HA OCTAJIILHOM YaCTH MECTOPOXKIECHUS, U yC-
JOBUI pa3paboTKu MecTOpoXKJeHus B 1esioM. Ha pa3pabaTeiBaeMbIX MECTOPOXKIACHUSIX I ATHX
1esei UCTONb3YIOTCS Pe3yabTaThl KCITYaTallMOHHOM pa3BeIKH U pa3pabOTKH.

18. Bce pa3Benounbie BEIPAOOTKH U BBIXOIbI PYIHBIX TEJ WX 30H HAa MOBEPXHOCTH JOJDKHBI
OBITh 33/JI0KyMEHTHPOBAHBI. Pe3ynbpTaThl ompoOOBaHUS BBIHOCSTCS Ha MEPBHYHYIO JTOKYMEHTa-
LU0 U CBEPSIFOTCS C F€0JIOTUYECKUM ONMCAHUEM.

[TosnHOTa M KayecTBO MEPBUYHOMN JOKYMEHTALlUH, COOTBETCTBHE €€ T€0JIOrMUYEeCKHUM 0COOCH-
HOCTSIM MECTOPOKJICHMS, IPABUIBHOCTb OINPENEICHUS IPOCTPAHCTBEHHOIO IIOJIOKEHUS CTPYK-
TYPHBIX 3JIEMEHTOB, COCTABIICHUS 3aPUCOBOK M UX ONMCAHHUM JTOJKHBI CUCTEMAaTUYECKH KOHTPO-
JIMPOBATHCS CIWYEHUEM C HAaTypoOH CIENHAJIbHO HA3HAYEHHBIMU B YCTAHOBJIEHHOM IOPSIIKE KO-
muccusiMi. CleyeT Takke OLEHUBATh KAYe€CTBO T€0JIOTUYECKOro M reo(hu3nueckoro onpodoBa-
HUS (BBIIEPKAaHHOCTh CEYCHUS M MAacChl P00, COOTBETCTBUE UX MOJIOKEHUS OCOOCHHOCTSIM T€0-
JIOTUYECKOTO CTPOEHUS Y4acTKa, MOJHOTY M HEMPEepPhIBHOCTh 0TOOpa Mpo0, HAMYKME U PE3yNbTa-
Thl KOHTPOJILHOTO ONpPOOOBaHUs), MPEJCTABUTEIBHOCTh MUHEPAIOTO-TEXHOJIOTHUECKUX U MHXKE-

10



HEPHO-THJIPOTEOIOTHYECKUX HCCIICIOBAaHUI, KAa4eCTBO OIpesesieHnid 00beMHON Macchl, o0pa-
0O0TKHM MPOO0 U aHATUTHYECKUX PabOT.

Tabmumna 3
CaeneHusi 0 INIOTHOCTH ceTel pa3BeJOYHBIX BBIPA0OTOK, NPUMEHABIINXCS
NPH pa3BeJKe MeCcTOpPOXkIeHuil BoJb(pamoBbix pya B CHI'

Paccrosnus mMexny nepecedeHus MU pyIHbIX

= TeN
s B BbIpa0OTKaMU (B M) JJIsl KATETOPHIl 3a11acoB
= ; Xapakrepuctuka | Buasl Beipabo- A B C,
S % PYIHBIX TE TOK o 1o 1o
- § npo- |mo ma- | mpo- | mo ma- | mpo- | 1o ma-
= CTHpa- |ACHUIO | CTH- |ACHHIO | CTH- | JACHUIO
HUIO PaHHIO PaHHIO
1 2 3 4 5 6 7 8 9
1-a |Kpynnsie mroksepku |LLTonbHu, - 160-80| - - - -
poCcTOi GOPMBI U HITPEKH
mpocroro crpoenus ¢ |Optol, pacceu- | 50-60 | — - - - -
OTHOCHUTEIIbHO PaB-  |KH
HOMEPHBIM pactpe- Boccrarome 100— - - - - -
JIEJIEHUEM TPUOKCHUIA 120
BOJIb(ppama CRBAKIHLL - - 100- | 100- | 120- | 120~
120 120 | 200 200
2-1 |Kpynssie mrokBepku |IIITonbHH, — - - 60-80 | - —
Y CKapHOBBIE 3aJIC)KH |IITPEKH
cJI0’kHON GopMbl nin |OpThI, pacced- - - |50-60| - - -
C HEpaBHOMEPHBIM  |KH
pacrpeaeneHueM Boccraromnue — 100— - - -
TPUOKCHIa BOJIb(pa- 120
Ma CKBa)XHMHBI - - 150-60 | 50-60 | 100- | 100-
120 120
Kpynssie xwibl win | tonbHu, - - - 160-80| - -
OpY/ZI€HEeJIbIe 30HbI HITPEKH
IIPEUMYILECTBEHHO  |OpThI, pacced- - - 12030 - - -
KPYTOTO MaJeHHS, C  |KH
HENOCTOAHHOU MoUI- |Boccraromue - - 100- - - -
HOCTBIO U HEPABHO- 120
MEpPHBIM pacnpeneine- |CKBaKUuHbI — — 160-80|40-50 | 100- | 60-80
HHUEM TPUOKCHIA 120
BoJIb(pama
3-a |Cpennue no pa3me- |LltonbHu, - - - - - 40-60
paMm JKWIIbI, CJIOKHBIE |IITPEKU
IUIACTO- U JIMH3000-  |OpThI, pacced- - - - - 11020 -
pa3HbIe CKapHOBBIE  |KH
3aJI€KU C HEMOCTOSIH- |Boccraromue - - - - 60— —
HOU MOIIHOCTBIO U 120

11



1 2 3 4 5 6 7 8 9
BeChbMa HepaBHOMEP- |CKBaXKMHBI — - - - |60-80| 40-50
HBIM pacrpeieNIeHU-
€M TPHOKCHUJA
BoJIb(pama

[Ipumeuanue Ha oneHeHHBIX MeCTOPOKAECHUAX pa3BelovHas ceTh A Kareropuu C,
10 CPAaBHEHHUIO C CeThI0 JuId Kareropuu C; paszpexaercs B 2—4 pa3a B 3aBUCHMOCTH OT CIIOKHO-
CTH I'€0JIOTMYECKOT0 CTPOEHUSI MECTOPOKIEHUSI.

19. s n3yueHus: KauecTBa IMOJIE3HOTO MCKOMAaeMOro, OKOHTYPUBAHHUS PYAHBIX TN U MOJ-
CueTa 3aracoB BCE PYAHbIE MHTEPBAJIbI, BCKPBITHIE PAa3BEJOYHBIMH BBIPAOOTKAMU WIIM YCTAHOB-
JICHHBIE B €CTECTBEHHBIX OOHAKEHUSX, TOJDKHBI OBITH OIPOOOBAHBI.

20. Be16op MeTo/10B (I€0IOrHYECKuX, T€OPU3NIECKIX) H CIIOCOO0B OMPOOOBAHUS TTPOU3-
BOJUTCA Ha PaHHHUX CTaJUAX OLEHOYHBIX M Pa3BEJOYHBIX paboT, HCXOAS U3 KOHKPETHBIX T'€0JIO-
THYECKUX OCOOCHHOCTEW MECTOPOXKICHUS M (PU3NYECKUX CBOMCTB IOJIE3HOTO HMCKOINAEMOTo H
BMEIIAIOIINX MTOPOJI, @ TAKXKE MPUMEHSIEMBIX TEXHHUECKUX CPEJICTB PA3BEAKH.

Ha wmecropoxneHusix Bomb(ppaMOBBIX pyad IenecooOpa3HO MPUMEHEHHE  SIepHO-
reo(pU3MUECKNX METOJIOB B KAUeCTBE PSIOBOrO ONpoOOBaHHs . [IpHMEHEHHE re0(pH3NUECKUX Me-
TOJOB ONPOOOBAHMUS U UCHOJIB30BAHUE MX PE3YIHTATOB MPH MOACYETE 3aM1acoB perIaMeHTHPYeT-
Cs1 COOTBETCTBYIOIIMMHU HOPMATHBHO-METOINYECKIMH JOKYMEHTaMH.

[IpunsaThie MeTOA U croco0 onmpoOoBaHMs TOJKHBI 00eCTieYBaTh HAMOOIBIIYIO T0CTOBEP-
HOCTh Pe3yJIbTaTOB MPHU JAOCTATOYHON MPOU3BOJUTENBHOCTH M SKOHOMUYHOCTU. B ciyuae mpu-
MEHEHHSI HECKOJIbKHX CIIOCOOOB OMpoOOBaHMS MX HEOOXOIUMO COIMOCTABHTH MO TOYHOCTH pe-
3yJIBTATOB U JJOCTOBEPHOCTH PYKOBOJICTBYSICh COOTBETCTBYIOIIMMHU HOPMATUBHO-METOINIECKUMHU
JTOKYMEHTaMH.

JInst coKpaleHus HepalMOHAIBHBIX 3aTpaT TPYAa U CPEACTB Ha 0TOOp M 00paboTKy mpod
PEKOMEHyeTCsl MHTEpPBaJbl, MOJUIeKAIIME ONMPOOOBAHUIO, MPEIBAPUTEIHLHO HAMETHTH IO JaH-
HBIM KapoTaXka WK 3aMepaMm AepHO-Te0PU3NUECKIMH, MATHUTHBIM U JPYTUMH METOAAMHU.

21. OmpoboBaHHe pPa3BEJOYHBIX CEYCHUH CIelyeT MPOU3BOAUTH C COONIOJICHHEM Clie-
AYIOIINX 0053aTeIbHBIX YCIOBHIMA:

CeThb OMPOOOBAHUS TOJKHA OBITH BHIIEP)KAHHOM, IMJIOTHOCTh €€ OMPEIENIIeTCsl Te0JIornye-
CKUMH OCOOCHHOCTSIMH M3y4aeMBIX y4acTKOB MECTOPOXKACHUS M OOBIYHO yCTaHABIMBAETCS HC-
X0/ U3 OMBITa Pa3BeIKW MECTOPOXKICHHI-aHAJIOTOB, a Ha HOBBIX 00BEKTaX — dKCIIEPHUMEHTAIIb-
HeIM yTeM. [IpoOsl HE0OX0MMO OTOMpPATh B HANIPABICHHH MAaKCUMAIbHON M3MEHYHBOCTH OpY-
JICHEHHsI; B CiIydae MEepeceueHHs PYyIHBIX Tel Pa3BeJOYHBIMH BBIpAOOTKaMH (B 0COOCHHOCTH
CKBO)XMHAMM) MOJ OCTPHIM YIJIOM K HANpaBJICHHUIO MAaKCHUMAaJIbHOM H3MEHYMBOCTH (€CIIU MpH
3TOM BO3HHMKAIOT COMHEHHUS B MPEICTABUTEIHLHOCTH OMPOOOBaHMS) KOHTPOJIBHBIMU pabOTaMH
WJIA COTIOCTABIIEHUEM JOJDKHA OBITh I0Ka3aHa BO3MOXKHOCTH MCIIOIB30BaHMsI B TIOICUETE 3aM1acOB
PE3yIbTAaTOB ONMPOOOBAHMS ITUX CEUECHUII;

orpoOOBaHKE CIEAYET MPOBOANUTH HEMPEPHIBHO, HA MOJHYI0 MOIIHOCTh PYAHOTO Teja C
BBIXOJIOM BO BMEIIAIOUINE MOPOABI HA BEIMYUHY, MPEBHIIIAIONIYI0 MOUTHOCTh IyCTOTO I He-
KOHJIUIIMOHHOTO IPOCJIOSsI, BKIIOYAEMOTO B COOTBETCTBUH C KOHIUIMAMHU B IMPOMBIIIJICHHBIH
KOHTYp: JUI PYIHBIX Tel 0€3 BUIMMBIX [€0JOTHYECKUX TPAHHUI] — BO BCEX Pa3BEJOYHBIX CEUECHH-

.

B03MOXHOCTh HCIOJIB30BAHUSI PE3Y/ILTATOB Ire€O(PH3MIECKOTr0 ONMPOOOBAHUS [UIsl MOJACYETA 3aMacoB, a TAKKE BO3MOXKHOCTh
BHEJ[PEHHSI B IPAKTUKY OMPOOOBAHMUS HOBBIX [€OPH3MIECKUX METOIOB U METOJUK PACCMATPUBACTCS IKCIEPTHO-TEXHUICCKUM
coBetoM (DTC) ynmoJHOMOYEHHOTO 3KCIEPTHOrO opraHa mocie ux ofgoopenns HCAM win ApyruMu KOMIIETCHTHBIME COBE-
TaMH.
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AX, a IS PYAHBIX TEJ ¢ YETKUMH T'€0JIOTHYECKIMH TPAHULIAMU — TI0 Pa3peKeHHON CeTH BhIPado-
TOK. B pa3BeouHbIX BeIpaOOTKax KpoMe KOPEHHBIX BBIXOJOB Py JOJDKHBI OBITH OIPOOOBAHBI U
MPOAYKTHI UX BHIBETPHBAHHUS;

MPUPOTHBIEC PA3HOBUAHOCTH Pyl 1 MUHEPATN30BAaHHBIX MTOPOJI AOHKHBI OBITH OIPOOOBAHBI
pa3fenbHO — CEeKUUSAMU; JAJIUHA KKION CeKUUM (psIoBON HpoObI) OompeaensieTcss BHYTPEHHUM
CTPOCHHEM PYAHOIO Tejla, U3MEHUMBOCTHIO BEIECTBEHHOI'O COCTaBa, TEKCTYPHO-CTPYKTYPHBIX
ocobeHHOCTeH, (PU3MKO-MEXaHUYECKUX U JIPYTHX CBOWCTB PYyI, @ B CKBAKMHAX — TAKKe JIMHOM
peiica. OHa He JOJDKHA MPEBBILIATH YCTAHOBICHHYIO KOHAULIUSAMU MUHUMAJIbHYIO MOIIHOCTb JUIS
BbIJIEJICHUS TUIIOB UJIM COPTOB PYJ, a TAKK€ MAaKCUMAJIbHYI0 MOIIHOCTh BHYTPEHHHMX IYCTBIX U
HEKOHJIMIIMOHHBIX MPOCIIOEB, BKIIFOYAEMBIX B KOHTYP PY/I.

Crioco6 or6opa mpod B OypOBBIX CKBOKWHAX (KEPHOBBIM, IINIAMOBBIN) 3aBUCUT OT HCITOJIb-
3yeMoro BHja U kadectBa OypeHus. IIpum 3TOM mMHTepBaibl ¢ pa3HbBIM BBIXOJOM KepHa (LLI1aMa)
ONpoOYIOTCS pa3/ieNbHO; MPU HAIMYUM W30UPATENbHOIO MCTUPAHUS KEPHA ONpPOOOBAaHUIO MOJ-
BEpraeTcst Kak KepH, TaK ¥ U3MEJIbYCHHBIE TIPOAYKTHI OypeHus (1Iu1aM, IbLIb U Jp.); MEJIKUE Tpo-
IOYKTbl OTOMPAIOTCS B CAMOCTOATENbHYIO MPOOYy C TOTrO K€ MHTEepBaja, YTO M KEepHOBas Ipoda,
00pabaThIBAIOTCS M aHAJIM3UPYOTCA OTAenbHO. Ilpu HebGonpioM nuamerpe OypeHHs U BecbMa
HEPaBHOMEPHOM pACIpEICICHN MUHEPAJIOB BoJb(ppaMa JAeJeHHe KepHa MPH ONMpPOOOBAaHMM HA
MOJIOBUHKH HE TIPOM3BOINUTCSI.

B ropHbix BeIpaOoTKax, MepeceKkaroliux pyIHOE TEJIO Ha BCIO MOILIHOCTh, U B BOCCTAIOIUX
OIpOOOBAHKE JTOJIKHO MPOBOJUTHCS MO ABYM CTEHKAM BbIPAOOTKHU; B BBIPAOOTKAX, MPONAEHHBIX
M0 MPOCTUPAHUIO PYAHOTO Tena — B 3a00sX. PaccTosiHus mMexay mpobamu B MPOCTIEKUBAIOIINX
BbIpa0OTKax OOBIYHO HE MpeBbIIAIT 2—4 M (JONMYCTHMMOCTb YBEJIWYEHHUs LIara OonpoOOBaHMS
JOJKHA OBITh OJATBEPKACHA SKCIIEPUMEHTAIbHBIMU JaHHBIMU). B rOpH30HTaIbHBIX TOPHBIX BbI-
paboTKax mpu KPyTOM 3aJIETAaHUH PYAHBIX TEJ BCE MPOOBI pa3MeNIaroTCs Ha IOCTOSIHHOM, 3apaHee
orpeneneHHoil Beicote. [IpuHATEIE MapamMeTpbl MPoO AOKHBI OBITH 0OOCHOBAaHBI IKCHEPUMEH-
TaJbHBIMU paboTaMu. J{0JKHBI ObITh IPOBEAEHHI pabOTHI 10 U3YyYEHHIO BO3MOKHOI'O BBIKpAIIIU-
BaHUs BOJIb()paMOCOAEPIKALIMX MUHEPATIOB (OCOOCHHO IIEEIUTa) U MOJINOAEHUTA IPU IPUHATOM
U1 TOPHBIX BBIPAOOTOK CIIOCOOE OMpOOOBaHUS.

JUis M3ydeHusl BO3MOXKHOCTEH KPYNHONMOPLMOHHONW COPTUPOBKH pPYA (IOPLHMOHHOW KOH-
TPACTHOCTHU) JUIMHA CEKLIMU ONpOOOBaHUs (MHTEPBAJIOB MHTEPIpPETALMU KapoTa)ka) HE JOJDKHA
npeBHIIATh 1 M, a JUIsi N3y4eHUs] BO3MOXKHOCTEH MOKYCKOBOW Cemapamnuy — pe3yabTaThl SIepPHO-
¢usngeckoro ompoOoBaHus (KapoTaxka) TOJKHBI MHTEPIPETHPOBATHCA NU((PeHeHaTbHO 1O
uHTepBaiaM 5-10 cM, SKBUBAJEHTHBIM pa3Mepy KycKa, B COOTBETCTBHUHM C COOTBETCTBYIOLIUMHU
HOpPMaTUBHO-METOANYECKUMU IOKYMEHTAMHU.

23. KayecTBO Ompo0OBaHUs MO KaXKIOMY MPUHATOMY METOIY U CIIOCOOY M 10 OCHOBHBIM
Pa3HOBUJIHOCTSAM PyJA HEOOXOAMMO CHCTEMAaTHYECKH KOHTPOJIUPOBATh, OLIEHHWBAas TOYHOCTb U
JOCTOBEPHOCTh pe3ysbTaToB. ClieyeT CBOEBPEMEHHO MIPOBEPSTH MOJOKEHUE ITPOO OTHOCUTEIb-
HO 3JIEMEHTOB T'€0JIOTUYECKOTO CTPOCHUS, HAZC)KHOCTh OKOHTYPHBAHUS PYIHBIX TeJl IO MOIIHO-
CTH, BBIACPKAHHOCTH MPHUHATHIX MapaMeTPOB MPOO M COOTBETCTBHE (HAKTUUECKOW MACChI MPOOBI
pacueTHOM HCXOAs U3 MPHUHITOrO cedyeHus Oopo3/abl WM (PAKTHMUECKOro AMaMeTpa U BBIXOJA
KepHa (OTKJIOHEHUs He MOJKHBI npeBbimaTh +10-20 % ¢ yueToM U3MEHYMBOCTH ILUIOTHOCTH PY-
JIbI).

TounocTe 60p0310BOTO ONPOOOBaHMS CIEAYET KOHTPOJIUPOBATH CONPSXKEHHBIMU 00pO3-
JaMH TOT'O € CEYeHUs, KEPHOBOTO ONpPOOOBaHMS B Cilydae JEJICHHs KepHAa Ha MOJOBUHKH —
0TOOpPOM P00 M3 BTOPHIX MOJIOBHHOK KEPHA.

[Tpu reodusnueckom onmpoOOBaHNH B €CTECTBEHHOM 3aJIeTAaHUN KOHTPOJIUPYIOTCS CTAOMIIb-
HOCTb paboThI anmnaparypbl ¥ BOCIPOU3BOAUMOCTb METO/A MPU OJAMHAKOBBIX YCIOBUSX PAJOBBIX
U KOHTPOJIBHBIX M3MepeHuil. JloCTOBEpHOCTh reo(u3nyeckoro onpoOOBaHUs OIpeNeNsieTcs Co-
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MOCTaBJICHUEM JAHHBIX T€OJIOTHIECKOTO U Te0(U3NIECKOro OMpoOOBaHMS IO OTIOPHBIM HHTEPBA-
JlaM C BBICOKMM BBIXOJIOM KEpHa, JUIsl KOTOPOT'0 J10Ka3aHO OTCYTCTBUE €ro N30MpaTesIbHOTO UCTHU-
paHusl.

B ciyuae BBIsSIBIEHHS HEIOCTATKOB, BIMSIOMINX HA TOYHOCTh ONPOOOBAHUS, CIIEAYET MPOH3-
BOJIUTH NepeonpoOoBaHKe (MM IOBTOPHBIM KapoTaX) pyJHOIO HHTEpBaJa.

JIOCTOBEPHOCTh IPUHATBHIX METOAOB U CIIOCOOOB OMPOOOBaHMS CKBAXHH U FOPHBIX BBIPa0do-
TOK KOHTPOJHUpPYETCS 0oJee MpeACTaBUTENbHBIM CIIOCOOOM, KakK IPaBUJIO BAJIOBBIM, PYKOBO-
JCTBYSICh COOTBETCTBYIOLIMMH METOAMYECKUMH AOKyMeHTaMu. [l 3TOM 1enu Takke HeoOXo-
JMMO UCIOJIb30BaTh JJaHHbIE TEXHOJIOTMYECKUX MPOO, BAIOBBIX P00 JUIs OIpeseleHnuss 00beM-
HOI Macchl B LIEJIMKAaX U PE3YJIbTaThl OTPAOOTKU MECTOPOXKIEHUS.

OO0BeM KOHTPOIBHOTO OMPOOOBAHUS JTOJDKEH OBITH JOCTATOYHBIM ISl CTATUCTUYECKON 00-
pabOTKH pe3ysbTaTOB U 0OOCHOBAHHBIX BBIBOJOB 00 OTCYTCTBUU MJIM HAJIMYUHU CUCTEMATHUECKUX
OLIMOOK, a B cIy4ae HeOOXOJUMOCTH — U JUIsl BBEIEHUS MOIPABOYHBIX KOA(PPUIIMEHTOB.

24. O6paboTka mpod MPOU3BOAUTCA MO CXEMaM, pa3pabOTaHHBIM ISl KaKJOTO MECTOPOXK-
J€HUS WM MPHUHATHIM O aHAJOTUM C OJHOTUIIHBIMM MECTOPOXJIEHUSAMHU. OCHOBHBIE M KOH-
TpOJIbHBIE TPOOBI 00padaThIBAIOTCA MO OJHOM CXEMe.

KayectBo 00pabOTKH JOKHO CHCTEMATHYECKH KOHTPOJIHMPOBATHCS MO BCEM OIEpAlHsSM B
gactu o0ocHOBaHHOCTH Kodddummenta K u codmonenus cxemsl o0padorku. Heobxomumo pery-
JISIPHO KOHTPOJIMPOBATH YUCTOTY IOBEPXHOCTEN APOOUIBHOIO 000pYIOBaHMS.

O0paboTKa KOHTPOJIBHBIX KPYMHOOOBEMHBIX MPOO MPOU3BOAUTCA MO CHELHAIBHO COCTaB-
JIEHHBIM IIpOrpamMmmam.

25. X“MUYeCcKHH coCcTaB pyJl NOJKEH U3ydaThCs ¢ MOIHOTON, 00eCeunBaroLIel BbIIBICHHUE
BCEX OCHOBHBIX, IOIYTHBIX ITOJIE3HBIX KOMIIOHEHTOB U BpeAHbIX mpumeceid. CoaepxaHus UX B
pyZIe ONpeAeNsoTCs aHaI3aMH TPO0 XMMUYECKUMHU, CIIEKTPaIbHBIMU, (PU3MIECKUMU, Te0U3H-
YECKUMHU WM IPYTUMMHU METOJAaMH, YCTAaHOBJIEHHBIMU I'OCY/IapCTBEHHBIMU CTAHJIAPTAMM WUJIU YyT-
BepkaeHHbIMU HayunbiM coBeTtoM o aHanutudeckum meronam (HCAM) m Hayunsim coBeTom
10 MeToJIaM MuHepanorudeckux ucciaenosanuii (HCOMMN).

N3yueHne B pyJax NOMYTHBIX KOMIIOHEHTOB IPOU3BOJUTCS B COOTBETCTBUM ¢ «PekoMeH-
JAlUsIMHU 110 KOMIUIEKCHOMY H3Y4YEHHUIO MECTOPOXKIEHUI M MOJCYETY 3allacoB MOMYTHBIX IO-
JIE3HBIX MCKOMAEMbIX U KOMIIOHEHTOB», yTBepxkaAeHHbIMU MIIP Poccun B ycTaHOBIEHHOM MO-
pAaKe.

Bce psimoBeie poOBl aHAIM3UPYIOTCA HA TPUOKCH BONb(pama, a TakKe Ha KOMIIOHEHTHI,
CoJiepXKaHHe KOTOPBIX YUYUTHIBAETCS IPU OKOHTYPUBAHUU PYIAHBIX TEJ IO MOIIHOCTU (MOJIUO/IEH,
0JIOBO, BUCMYT M Jip.). Jlpyrue mnosne3Hsle KOMIOHEHTH! (Meb, 30JI0TO, cepedpo, CBUHEL], LIMHK,
CelleH, TeJUTyp, UHIAUK U Ap.) u BpeaHble mpumecu (docdop, MBIIBIK U Ap.) ONPEACISIOTCS
0OBIYHO IO TPYIIIOBEIM ITPOOaM.

[Topsinok 0ObeqMHEHNS PSAAOBBIX IIPOO B IPYMIIOBBIE, X pa3MeElIeHHUE U 00lIee KOJIMYECTBO
JOJDKHBI 00ecTieYnBaTh paBHOMEPHOE OMpOOOBaHNE OCHOBHBIX Pa3HOBHIHOCTEH Py HA IOMYT-
Hbl€ KOMIIOHEHTBI U BPEJAHbIE IPUMECH U BBIICHEHUE 3aKOHOMEPHOCTENW U3MEHEHUS UX COJEpKa-
HUI 110 IPOCTUPAHUIO U NAJICHUIO PYAHBIX TE.

JUis BBISICHEHUS CTENEHHM OKHUCIIEHUS NEePBUYHBIX PYyd U YCTAaHOBJIEHHS TPAHULBI 30HBI
OKHCIICHHSI TOJKHBI BBITIOHATHCS (ha30BbIe aHAIIN3HI.

26. KauecTBO aHamM30B IpoO HEOOXOIUMO CHUCTEMATHUYECKU IIPOBEPSTh, & PE3YIbTaThl KOH-
TPOJIsI CBOEBPEMEHHO 00palaThiBaTh B COOTBETCTBUHU C MeToAuueckuMu ykazanusimu HCAM,
HCOMMMU. T'eonorudeckuii KOHTPOJIb aHAIMW30B MPOO CIEAYET OCYMIECTBISThH HE3aBUCUMO OT
71a00paTOPHOTO KOHTPOJISI B TEUEHHE BCETO MEPHOJIa pa3BeIKu MecTopoxkaeHus. Korrpomto moa-
JIeKaT pe3ysbTaThl AaHAINU30B HA BCE OCHOBHBIE, IOITYTHbIE KOMIIOHEHTHI U BPE/IHbIE TPUMECH.
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27. Jlna onpeneiaeHUs BEIMYMH CIy4alHBIX IOIPEHIHOCTEH HEO0OXOAMMO IPOBOJIUTH
BHYTPEHHUI KOHTPOJb MyTeM aHaln3a 3ali(pPOBAHHBIX KOHTPOJBHBIX MPOO, OTOOPAHHBIX M3
TyONMKATOB aHATMTUYECKUX MPOO, B TOH ke JabopaTopuu, KOTOpasi BHITIOIHSET OCHOBHEIE aHa-
JIU3BL.

JI1s1 BBISIBIIGHHMS] U OLIEHKH BO3MOJKHBIX CUCTEMATHYECKUX IMOTPEIIHOCTEN TOJKEH Ocylle-
CTBJISITHCSl BHEIIHUM KOHTPOJb B JIabopaTOpuu, UMEIONIe cTtaTyc KOHTpoJsibHOM. Ha BHemHui
KOHTPOJIb HAIIPABIAIOTCS AYOIMKAThl aHAIUTHYECKUX P00, XpaHAIIUecs: B OCHOBHOI J1aboparo-
pUM U TPONIENIINEe BHYTPEHHMH KOHTpOdb. [Ipy Hanuuumu cTaHIapTHBIX 00paslloB COCTaBa
(COC), aHanOrMYHBIX HCCIEAYEeMbIM MpoOaM, BHEIIHHH KOHTPOJIb CJIEAYeT OCYIIECTBIATH,
BKJIFOYAs WX B 3aMIM(POBAHHOM BHUJE B IMAPTHUIO MPOO, KOTOPHIE CAAIOTCS HA aHAIA3 B OCHOBHYIO
nabopaTopuio.

[IpoOsl1, HampaBisieMble Ha BHEIIHUA KOHTPOJIb, JOJIKHBI XapaKTEpPU30BaTh BCE Pa3HOBU]I-
HOCTH PYA MECTOPOKIEHUHN U KJIacChl coaepxaHuil. B o0s3aTebHOM MOpsAKe HAa BHYTPEHHUMN
KOHTpPOJIb HAIpaBIAIOTCA BCE MPOOBI, MOKA3aBIINE aHOMAJIbHO BBICOKHE COACpP>KaHMS aHAIIU3U-
PYEMBIX KOMIIOHEHTOB.

28. O0beM BHYTPEHHETO M BHEIIIHETO KOHTPOJIS JOJIKEH 00ECIEYUTh NMPEACTaABUTEIbHOCTh
BBIOOPKH TI0 Ka)XJIOMY KJIacCy COAEp.aHUN U TIEPHUOY BBITIOJIHCHUS aHATU30B (KBapTal, MOTY-
rojaue, ron).

[Ipu BBIAENIEHNH KIIACCOB CIEAYET YUYUTHIBATh MapaMeTPbl KOHINULIMM 1JIs IOJCYETa 3a11acoB
— 00opTOBOE M MUHMMAJILHOE MPOMBIIUIEHHOE coJepKaHus. B ciayyae GonbpIIoro yncia aHalu3u-
pyembix mpo6 (2000 u 6oree B TO) HA KOHTPOJIBHBIE aHAIHM3BI HAMPABISAETCA 5 % OT MX 001Iero
KOJIMYECTBA, IPU MEHbIIIEM YHUCIIE MPOO MO KaXkJA0MY BBIJIEJICHHOMY KJIacCy COAEpX aHUM TOKHO
OBbITh BBIMOJIHEHO HE MeHee 30 KOHTPOJIbHBIX aHAJIW30B 32 KOHTPOJIUPYEMbIH EPUO/.

29. O6paboTKa JaHHBIX BHEIIHETO W BHYTPEHHETO KOHTPOJIS MO KAKIOMY KJaccy conep-
YKaHWU MMPOU3BOJUTCS O NepruoaaM (KBapTall, MOIYTroaue, roa), pa3AaeibHO M0 KaKIOMY METOLY
aHanu3a U J1a00paTopuu, BHITIOIHSIONIEH OCHOBHbIE aHamu3bl. OlIEHKa CUCTEMAaTHYECKUX Pacxo-
xaeHul 1o pezynbrataM aHanu3za COC BBINIONHAETCS B COOTBETCTBUU C METOJIMYECKUMHU yKa3a-
HusMu HCAM no cratuctudeckoit o0paboTke aHATUTUYECKUX JaHHBIX.

OTHOCUTENbHAs CpPENHEKBAApAaTUYECKass IOTPEIIHOCTh, ONPENEJICHHAas M0 pe3yJbTaTaMm
BHYTPEHHETO I'€OJIOTUYECKOTO KOHTPOJISI, HE JOJDKHA MPEBBIIIATH 3HAYEHUHM, YKa3aHHBIX B TaOIl.
4. B npoTUBHOM cilydae pe3yJibTaTbl OCHOBHBIX aHAJIW30B JJI JAaHHOIO KJjacca COAECp>KaHUl U
neproja paboThl J1abopatopun OPAKYIOTCS M BCE MPOOBI MOJIEKAT MOBTOPHOMY aHAIU3Y C BBI-
MOJIHEHUEM BHYTPEHHEIO Ie0JIOTMYecKoro KOHTpousis. OTHOBpEMEHHO OCHOBHOM JlabopaTopueit
JIOJKHBI OBITH BBISICHEHBI IPUYMHBI Opaka U MPUHATHI MEPHI [0 €r0 YCTPAHEHHUIO.

30. [Ipu BBISIBAEHUU IO JAHHBIM BHEIIHETO KOHTPOJISI CUCTEMATHUYECKUX PACXOKIACHUMN
MEXAy pe3yJbTaTaMU aHaJIM30B OCHOBHOW M KOHTPOJIUPYIOIIEH J1ab0paTopHil MPOBOIUTCS ap-
OUTpaXKHBIA KOHTPOJb. DTOT KOHTPOJIb BHIMIOJIHAETCA B JJaDOpaTOpuu, UMEIOLIei cratyc apOuT-
paknoil. Ha apOuTpaXHBIi KOHTPOJIb HAMPABISIOTCS XpaHALIMECS B JIAOOpaTOpUU aHAJTUTHYE-
CKHe yOJMKATHI PSAOBBIX MPOO (B UCKIIFOUUTETBHBIX CIydasX — OCTATKH aHATMUTHYECKHUX Mpo0),
[0 KOTOPBIM HMMEIOTCSI PE3yJIbTaThl PAOBBIX M BHEIIHUX KOHTPOJIBHBIX aHaIW30B. KoHTposro
noanexat 30—40 npod no kaxxa0My Ki1accy CoAep KaHHi, 10 KOTOPOMY BBISIBIICHBI CUCTEMATHYE-
ckue pacxoxaeHus. [Ipu namuunu COC, aHaTOTUYHBIX UCCIIEAYEMbIM IPO0aM, UX TAKKE CIETy-
€T BKJII0YATh B 3alIM(POBAHHOM BHUJE B MAPTHUIO MPOO, cllaBaeMbIX Ha apOutpax. jig Kaxkaoro
COC nomxHO ObITH OTy4eHO 10—15 pe3yapTaToB KOHTPOJIBHBIX aHATTU30B.
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Tabmuna 4
IIpenesbHO 10MyCTHMBIE OTHOCUTEIbHbIE CPeIHEKBAApATHYECKH e
MOTPEIHOCTH AHAJTHU30B M0 KJIACCaM COiepPKaHuM

Knacc conep- |IIpenensHo gomyc- Kunacc conep- | IIpenensHo no-
JKaHUM KOMIIO- | THUMas OTHOCH- KAHWU KOMIIO- | ITyCTHUMasi OTHO-
Kowmmo- Kowmmo-
werr | FCHTOB BpyJe, | TenbHAs CpejiHe- werr | HCHTOB B pYJE, | CHTEINIbHAs Cpeft-
% (Au, Ag, Re,| kBaapatuueckas % (Au, Ag, Re,|HekBagpaTuieckas
Se, Te, r/T)* | morpemHocTtb, % Se, Te, r/T)* | morpemHocTs, %
1 2 3 4 5 6
WO; >5 6 0,1-0,2 17
2-5 7 Cu 0,05-0,1 25
1-2 8 0,01-0,05 30
0,5-1 9 Au 4-16 18
0,1-0,5 16 14 25
0,05-0,1 18 0,5-1 30
Mo 0,5-1,0 6 <0,5 30
0,2-0,5 8,5 Ag 10-30 15
0,1-0,2 13 1-10 22
0,05-0,1 18 0,5-1 25
0,02-0,05 23 Se 50-100 20
Sn 0,5-1 7,5 20-50 25
0,2-0,5 10 5-20 30
0,1-0,2 15 1-5 30
0,05-0,1 20 Te 50-100 22
Bi 0,61 8,5 20-50 25
0,2-0,6 11 5-20 30
0,05-0,2 15 1-5 30
0,02-0,05 20 Re 1-5 26
Cu 1-3 5,5 0,5-1 30
0,5-1 8,5 0,1-0,5 30
0,2-0,5 13 0,01-0,1 30
* Ecnu BbIIENIEHHBIE HA MECTOPOXKJECHUU KJIACCHI COACPKAHUM OTINYAIOTCS OT yKa3aHHBIX,
TO MPEJETBHO JIOMYCTUMbIE OTHOCUTEIBHBIE CPETHEKBAIPATHICCKUE TTOTPEITHOCTH OIpe/e-
JISTFOTCS] UHTEPTOJIAINCH.

[Ipy moATBEpKACHUU apOUTPAKHBIM AaHATU30M CHCTEMATHYECKHX PACXOXKICHUH CIEIyeT
BBISICHUTH UX MPUYUHBI, pa3padboTaTh MEPOIPUATHS M0 YCTPAHEHHIO, a TAK)KE PEIIUTh BOIPOC O
HEOOXOJMMOCTH TOBTOPHOTO aHAJIM3a BCEX MPOO JaHHOTO Kiacca U Meproia padoThl OCHOBHOM
7a00paToOpuy WM O BBEACHUHM B PE3YNIbTATHl OCHOBHBIX aHAJIM30B COOTBETCTBYIOIIECTO IOMpa-
BOouHOTO K03 durmenrta. bes mposenenns apOUTpa)kHOTO aHATN3a BBEACHUE MOMPABOYHBIX KO-
3¢ PUITMEHTOB HE TOMYCKACTCS.

31. Ilo pe3ynpTaTaM BBHIIOJIHEHHOTO KOHTPOJIS OMPOOOBaHUs — 0TOOpa, 00padoTKH Mpod u
aHAJM30B — JOJDKHA OBITh OIIEHEHAa BO3MOKHAS TIOTPEITHOCTh BBIJICIICHNS PYIHBIX HHTEPBAJIOB U
OIpeIeNICHNUs UX apaMeTPOB.

32. MuHepanbHBId COCTaB PYyHA, UX TEKCTYPHO-CTPYKTYPHBIE OCOOCHHOCTU U (PU3UUECKHUE
CBOMCTBA JIOJDKHBI OBITH M3YYEHBI C MPUMEHEHHEM MHUHEpaIOro-neTporpadudeckux, (pusmye-
CKMX, XMMHYECKHX M APYrHMX BHJOB aHalu3a MO MeToaukam, yrepkaeHHeiM HCOMMMU u
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HCAM. Ilpu 3TOM Hapsay ¢ OMMCAaHUEM OTACIHFHBIX MUHEPAIOB IPOU3BOJANUTCS TAKKE KOJIHMIECT-
BEHHAas! OLIEHKA X PACIIPOCTPAHEHUSI.

Ocoboe BHUMaHuE ynensieTcs BOIb(PpaMCcoIepKalliM MHHEpaiaM, OTPEACTICHUIO UX KOJIH-
9YeCTBa, BEISICHEHHUIO X B3aMMOOTHOIICHUH MEXIy COOOM M C IPYTUMH MUHEpaNaMu (HAIUIHe U
pa3Mepbl CPOCTKOB, XapaKTep CPACTaHUs), Pa3MEPOB 3€PEH U COOTHOLIEHUH Pa3IMYHBIX 110 KPYII-
HOCTH KJIaCCOB.

B npouecce MuHEpanOrn4ecKuX UCCIEIOBAHUNA JTOJKHO OBITh U3Y4EHO PACIpeeIieHue Oc-
HOBHBIX, [TOITYTHBIX KOMIIOHEHTOB M BPEIHBIX IPUMECEH U COCTaBiIeH X OajlaHC Mo (opMaM Mu-
HEpaJbHBIX COEINHEHUI.

33. O6beMHas Macca M BIQXKHOCTb PYABI BXOAAT B YMCIO OCHOBHBIX MapaMETPOB, UCTIOIb-
3yeMBIX NPHU TOJCUETE 3aMacoB MECTOPOXKIACHH, UX OMpeesieHHe HEOOXOIUMO MPOU3BOIUTH
JUI KaXJ0H BbIAEIEHHON NPUPOAHON PAa3HOBUAHOCTH PYA U BHYTPEHHUX HEKOHIAMIIMOHHBIX
IIPOCIIOEB.

OObemHast Macca IJIOTHBIX PYyJ ONpPEAENseTCs TJIAaBHBIM 00pa3oM MO MpeICTaBUTEIbHBIM
napaduHupoBaHHBIM 00pa3uaM. O0beMHas Macca PhIXJbIX, CUIBHO TPEIIMHOBATHIX U KABEPHO3-
HBIX pyJ, KaK MpaBuiIo, omnpezensercs B neaukax. OnpenesneHue 00beMHOM Macchl MOXKET Ipo-
M3BOAMTHCS TAKKE METOAOM MOTJIOMICHUSI PACCETHHOTO TaMMa-HU3JIy9eHUs IPH HAJIMYUU HE00X0-
AUMOro o0beMa 3aBepOUHbIX paboT. OJHOBPEMEHHO C OIpeieieHneM 00bEMHON MacChl HAa TOM
Ke MaTepualie onpejessieTcs: BIaKHOCTh pya. OOpa3ipl U npoObl A ONpeAeaeHus: 00beMHOM
Macchl U BIXKHOCTU JOJKHBI ObITh OXapaKTePU30BaHbl MUHEPAIOTMUECKU U IIPOaHATIN3UPOBAHBI
Ha OCHOBHBIE KOMITOHEHTHI.

JIOCTOBEPHOCTh ONpE/ENIeHUsT 00bEMHON Macchl 110 00pa3laM MpU HAIUYUK TOPHBIX BbIpa-
OO0TOK JTOJKHA OBITH MOJATBEPKIEHA METOJIOM BBIEMKHU LEJIMKOB WIIM UCCIEIOBAHUAMHU LIEIHUKOB
reopu3NnIeCKUMH METOIaMHU.

34. B pe3ynpTare H3y4YCHHS XHMHUYECKOTO W MHHEPATBHOTO COCTaBa, TEKCTYPHO-
CTPYKTYPHBIX OCOOEHHOCTEN U (PM3NYECKHX CBOWCTB pyJl YCTAHABIMBAIOTCSA MX MPUPOJIHBIE pa3-
HOBMJIHOCTU M IPEIBAPUTEIBHO HAMEYAIOTCS NPOMBIIUICHHbIE (TEXHOJOTMYECKHUE) TUIIBI, MOJ-
JeKalre pa3faeNbHON BBIEMKE, TPEOYIOIIME Pa3IMyHBIX CIIOCOOOB MEPEPadOTKU MIIH WMEIOIIIe
pa3nuuyHble 00JI1aCTH UCIOIb30BAHHUS.

OKOHUaTeNbHOE BBIJCJIIEHUE NPOMBIIUIEHHBIX (TEXHOJIOIMYECKHUX) THUIIOB U COPTOB pY.
MPOU3BOANUTCS MO PE3yIbTaTaM TEXHOJIOTHYECKOTO M3YUEHUS BBISIBICHHBIX Ha MECTOPOXKICHUH
IIPUPOJHBIX Pa3HOBUIHOCTEM.

IV. U3yuyeHne TeXHOJTOTH4eCKUX CBOCTB Py

35. IIpoBeneHNIO TEXHOIOTMYECKUX UCCIEN0BAHUN Pyl JOIDKHO IIPEAIECTBOBATh U3YUYECHUE
BO3MOKHOCTH PaJTUOMETPHUECKON KPYMHOMOPIIMOHHOW COPTUPOBKH TOOBIBAEMOI TOPHOPYIHOM
Macchl B TPAHCIOPTHBIX €MKOCTSX. [IpeBapuTelIbHbIE TPOTHO3HBIE TEXHOJIOIMYECKUE MTOKa3aTe-
JIM TIOJIy4YaroTCsl PACUETHBIM IyTeM IpHU 00pabOTKe JaHHBIX ONPOOOBAaHUS WM KapoTaka B TEX-
HOJIOTUYECKHUX KOHTYpax dKCIUTyaTallMOHHBIX OJIOKOB. [I0MKHBI OBITH YCTAaHOBIICHBI MTOPLMOHHAS
KOHTPACTHOCTH Pyl BBIICJICHHBIX TIPUPOJHBIX PA3HOBUAHOCTEH, (PU3NUECKUE TPU3HAKU, KOTOPHIE
MOTYT OBbITh HCHOJIB30BaHbI JJISl pa3JeJIEHUs] TOPHOPYIHOW Macchl, OLICHEHBI MTOKa3aTelu paauo-
METPUYECKONH COPTHUPOBKU JIsi MOpLUIl pa3HOro oobema. [l HKCHEpUMEHTAIbHOTO MOATBEp-
KICHUS TEXHOJOTHUECKUX IMOKa3aTeleld KPYITHOIOPLUUOHHON COPTUPOBKH ITPOBOMSTCS OIIBITHBIE
TOPHBIE Pa0OThI C IKCIPECC-aHAIN30M FOPHOPYAHON MacChl B TPAHCIIOPTHBIX EMKOCTAX Ha pylo-
koHTpoaupyromei cranuuu (PKC) n copTupoBKOM Ha KOHIUIMOHHYIO U HEKOHJIULUOHHYIO PY-
Iy ¥ OTBAJIBHYIO ITOpoay. [JJ0CTOBEPHOCTH IKCIPECC-aHAIN3a PYAbl B TPAHCIIOPTHBIX €MKOCTSX U
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KaueCcTBO MPOJYKTOB COPTUPOBKHU JOJKHBI OBITh 3aBEPEHBI KOHTPOJIBHBIM BaJIOBBIM OMPOOOBa-
HHEM.

[Tpu MONMOKUTENBHBIX PE3YNIbTaTaX HEOOXOIMMO YTOYHUTH ITPOMBIIIIEHHBIC (TEXHOJIOTHYE-
CKHE) THUIIBI PYJ, TPeOyIOIue CeIEKTUBHON OOBIYH, WIIA TIOJTBEPAUTh BO3MOXKHOCTh BaJIOBOM
BBIEMKH PYAHOW MacChl, yTOUHHUTh MapaMeTPhbl CUCTEMbl OTPAOOTKH, a TaK)KE OMPESIUTh BO3-
MOXHOCTh TIOJIYY€HHUSI COPTOB OOTaTOM PY/Ibl.

36. TexHonmornueckue CBOWCTBA Py[, KaK MPaBUJIO, U3YYAIOTCA B JaOOPaTOPHBIX U IMOIY-
MIPOMBIIIJIEHHBIX YCIOBUSX Ha MHUHEPAJIOT0-TEXHOJIOTUYECKHUX, MAJIBIX TEXHOJOTHYECKHUX, J1abo-
PaTOPHBIX, YKPYITHEHHO-JIA00PATOPHBIX U MOIYIPOMBIIITIEHHBIX TTpo0ax. [Ipu uMmeromieMcs ombi-
T€ TPOMBIIIJICHHOW MEePepadOTKHU ISl JIETKOOOOTAaTUMBIX PY/I JOITYCKAETCS MCITOJIb30BAaHUE aHA-
JIOTUH, TIOATBEPKACHHON PE3yIbTaTaMHt JIA0OPATOPHBIX HcclieoBaHui. [ TpyTHOOOOTaTUMBIX
WJIU HOBBIX THUIIOB PY/, OMBIT MEPEepabOTKH KOTOPBIX OTCYTCTBYET, TEXHOJIOTHYECKHUE UCCIIEI0Ba-
HUS Py U, B cllydae HEOOXOAMMOCTH, MPOJYKTOB MX OOOTAIICHHS JOJDKHBI MPOBOJMUTHCS IO
CHELUANIbHBIM MPOrpaMMaM, COTJIACOBAHHBIM C 3aKa3YMKOM M PETHMOHAJIbHBIM OPraHOM yIpaBiie-
HHSL.

OT160p mpoO Jis TEXHOJOTHMUECKUX HCCISTOBAHUM HA Pa3HBIX CTAAUSAX T'€OJIOrOpa3Be0U-
HBIX padOT CIieAyeT BBIMONHITh B COOTBETCTBUU CO CTaHAAPTOM POCCHIICKOTO T'€OJOTHYECKOTO
obmectBa CTO Pocl'eo 09-001-98 «TBepasie mose3Hble UCKOTaeMble U TOpHBIE TOPObl. Tex-
HOJIOTHYECKOE ONMPOOOBaHWE B MPOIECCE T'€OJOTOPa3BeIOUHBIX PaboT», YTBEPKICHHBIM M BBE-
neHHbiM B aerctBue [loctanoBnennem llpesunnyma HMcnonaurensHOoro xomurera Beepoccuii-
CKOTro reoyiorudeckoro oomiectna (ot 28 nexadpst 1998 r. Nel17/6).

37. Hns BbIAEICHUS TEXHOJIOTHYECKHX THIOB W COPTOB Py TMPOBOIUTCSA TEOJIOT0-
TEXHOJIOTHYECKOE KapTHPOBAHKE, MPU KOTOPOM CETh ONMPOOOBaHMS BHIOMPAETCS B 3aBUCUMOCTH
OT YKCJIa U YaCTOThI MEPEMEKAEMOCTH TPUPOIHBIX pa3HOBUIHOCTEN pya. [Ipu 3TOM pexoMeHy-
€TCsl PYKOBOJCTBOBaThCS cTaHAapToM Poccuiickoro reonorndeckoro oduiectsa CTO Pocl'eo 09-
002-98 «TBepapie T0JIE3HBIE UCKOMTAEMbIE M TOPHBIE TTOPOIBI. | €0I0r0-TEXHOJIOTHYECKOE KapTH-
pOBaHHE», YTBEP)KJICHHBIM U BBEJEHHBIM B JeicTBre [locranoBnenuem Ilpesnanyma Mcnomnu-
TenpHOr0 KomuTeTa Beepoccuiickoro reosornueckoro obmectsa (ot 28 aexadbps 1998 r. Nel17/6).

MuHepanoro-TeXHOJOTHUYECKUMU M MaJIbIMA TE€XHOJOTUYECKUMHU TIPOOaMU, OTOOpPaHHBIMHU
110 ONPECIICHHON CETH, IOJDKHBI OBITh OXapaKTepU30BaHbI BCE MPHUPOIHBIC PA3HOBUIHOCTH PYII,
BBISIBIICHHBIE HAa MecTOopoxkaeHuu. [lo pesyiapTaraM HMX HUCHBITAHUNA MPOBOAUTCS T€OJIOTO-
TEXHOJIOTUYECKAs] TUIHU3ALUS PYJl MECTOPOKICHUS C BBIJICICHUEM ITPOMBILIUIEHHBIX (TE€XHOJIOTHU-
YECKHUX) TUIIOB U COPTOB, M3y4yaeTcs MPOCTPAHCTBEHHAS U3MEHYMBOCTH BEIIECTBEHHOTO COCTARA,
(bUBUKO-MEXaHWYECKUX M TEXHOJOTMUYECKUX CBOWCTB PYJ B MpeJesiax BbIAEICHHBIX MPOMBIIII-
JIEHHBIX (TEXHOJIOTMYECKUX) TUIIOB U COCTABJISIOTCS I€0JIOTO-TEXHOJIOTUYECKUE KaPThl, TUIAHbI U
paspessl.

Ha naGopaTopHbIX U YKpYITHEHHO-1a00paTOPHBIX POOax JOKHBI OBITh U3yUYEHBI TEXHOJIO-
TUYECKHE CBOMCTBA BCEX BBIJCIICHHBIX MPOMBIIUICHHBIX (TEXHOJIOTHYECKUX) TUIIOB Pyl B CTEIe-
HU, HE0OXOIMMOH TSl BEIOOPA ONTUMATBLHOW TEXHOJIOTHYECKOW CXEMBI UX TIepepaboTKH U OTpe-
JIeTICHUSI OCHOBHBIX TEXHOJIOTMYECKUX TMOKa3aTesel oOoraiieHus U KauyecTBa MoJydyaeMou Mpo-
nykiud. [Ipu 3TOM Ba)XHO OMPENeTUTh ONTUMAIBHYIO CTEIIeHbh U3MENBUCHHS PY/II, KoTopas odec-
MEYUT MaKCUMaJIbHOE BCKPBITHE LIEHHBIX MUHEPAIOB MIPU MUHUMAJIBLHOM OILIJIAaMOBAaHUU U COPO-
C€ MX B XBOCTHI.

[TonynpoMBIIITIEHHBIE TEXHOJOTHYECKHE TPOOBI CIIYXKaT AJisi MPOBEPKU TEXHOJIOTHUYECKUX
CXEM U YTOYHEHHS TMOoKa3aTene o0oranieHus py/ i, MOJyIeHHBIX Ha 1a00paTOPHBIX MPoodax.

[TonynpoMBbIILIEHHBIE TEXHOJIOTHYECKUE HMCHBITAHUS MPOBOJATCS B COOTBETCTBUM C MPO-
IrpaMMOM, pa3paOOTaHHOW OpraHU3aIMeH, BBIMOJHSIOMICH TEXHOJIOTMYECKHUE MCCIIEeI0BaHUs, CO-
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BMECTHO C HEIPOIOJIb30BATEIIEM U COIVIACOBAHHOM C MPOEKTHOW opraHuzamuei. Otéop mpod
MPOU3BOJUTCS TI0 CIICIHATEHOMY ITPOCKTY.

VYKpyIHEHHO-JIa00paTOpHBIE M TOJIYMPOMBIIUICHHbIE MPOOBI JTOJKHBI OBITH IPEICTaBH-
TEJNBHBIMH, T. €. OTBEYATh 110 XUMUIECKOMY 1 MHHEPAIIEHOMY COCTaBY, CTPYKTYPHO-TEKCTYPHBIM
0COOEHHOCTSIM, (PU3MYECKHM M APYTUM CBOWMCTBAM CPEJHEMY COCTaBy PYyX JAHHOTO MPOMBIII-
JICHHOTO (TEXHOJIOTHYECKOr0) THIA C Y4€TOM BO3MOXKHOTO pa3yO0OXHBAaHUS PYIOBMELIAIOIIUMHU
MOPOJIaMH.

38. Ilpu mpoBeAEeHUN TEXHOJOTUYECKUX HMCCIEJOBAHUM pyJ PEKOMEHIYeTCs M3y4YHTh BO3-
MOXHOCTh MX PaJlOMETPUYecKOi (POTOMETPUUECKOH, PEHTTCHOPAANOMETPUIECKON U 1p.) ce-
napanuu. PyKoBOICTBYSICh COOTBETCTBYIOIIMMH HOPMATHBHO-METOAWYECKUMH JTOKYMEHTaMH,
JOJDKHBI OBITh YCTAHOBIJICHBI (PM3WYECKHE MPU3HAKH, KOTOPHIE MOTYT OBITh MCIOIB30BAHBI IS
paszeneHus pyAHOH MacChl, MOKYCKOBast KOHTPACTHOCTH PY/Ibl, OIICHEHBI ITOKa3aTeIn pagluoMeT-
pPHYECKOTO O0OTalIeHUs TMPH Pa3NUYHbIX 3HAYCHUSX IPAHUUYHBIX COACP)KAHHH PYIHBIX KOMIIO-
HeHTOB. [Ipy monoXuTenbHBIX pe3ylbTraTax HeOOXOAMMO YTOYHHUTH MPOMBIIUICHHBIE (TEXHOJIO-
TMYECKUE) TUIBI pYyJ, TpeOyrolue CeIeKTUBHON 100bIUN, UM HOATBEPIUTh BOZMOXKHOCTh BaJlo-
BOW BBIEMKHM PYAHOM MacChl, a TakXKe OMNPEACIUTh ONTHMAJIbHYIO CXEMY PaJHOMETPHUECKOTO
oOoramenusi. JlaapHEHINE UCTIBITAHUSA CIIOCOOOB MEepepaboTKU Py MPOBOISATCS C YIETOM BO3-
MO>KHOCTEH M SKOHOMHYECKOW 3((EKTUBHOCTH BKIIIOUEHHS B OOIIYIO0 TEXHOJOTHUECKYIO CXEMY
oboramieHus: pyl paAHoOMETPHUUYECKON Celapaliy; YTOUHSIOTCS JaHHbIE MO APOOMMOCTH U H3-
MEeNbYaeMOCTH Py U HEOOXOIUMOH CTETIeH! U3MENbYEeHUS MaTepHaia, JaHHbIe CUTOBBIX aHAIIU-
30B UCXOAHOM PYABl U MPOAYKTOB OOOTAIEHHS, CBEIEHUS O IUIOTHOCTH, HACBITHOM Macce H
BJIIAKHOCTH MCXOJHOM PyAbI U MPOAYKTOB OOOTaleHns. Y CTaHABINBAIOTCSI OCHOBHBIE TIOKa3aTe-
J¥ paAOMETPUYECKOro 00OoTramieHus — BBIXOJI XBOCTOB M KOHIIEHTpATa, U3BJICUCHHUE U CO/IEpIKa-
HUE B HUX BOJb(pama, Ko3pduurent odorameHusl.

39. Ilpu uccnenoBaHuy 00OraTUMOCTH BOJB(PPAMOBBIX PYA H3y4YalOTCS CTETIEHb MX OKHC-
JICHHOCTH, MUHEPAIbHBIH COCTaB, CTPYKTYpHBIE U TEKCTYPHBIE OCOOCHHOCTH, a Takxke (U3nye-
CKHE U XUMUYECKHE CBOMCTBa MUHEPAJIOB, YCTAaHABIMBACTCS HAJIMYUE MOMYTHBIX KOMIIOHEHTOB U
BPEIHBIX MPUMECEH C MCHOJIB30BAHHEM IMPHEMOB M METOJIOB TEXHOJOTHYECKON MHHEPaIOTHH.
OuenuBaercsi IpoOUMOCTh M U3MENIFYaEMOCTh, IPOBOJUTCS CUTOBOM, JUCIIEPCUOHHBIA M TPaBH-
TAIIMOHHBIM aHAJIM3bI Pa3HBIX KJIACCOB pyAbl. BriOnpaeTcst TexHOMIornueckas cxema oooramieHus,
YCTaHABIMBAETCA YMCIIO CTaJAWN W CTaAMaIbHas KPYMHOCTb m3MenbdeHus. OnpenensiroTcs Cro-
coObI 00OTAICHNSI M TOBOJKH KOHIEHTPATOB M MPOMIIPOJYKTOB, COJIEPKAIINX HOMYTHBIE KOM-
MIOHEHTBHI.

TexHonornveckne cBOWCTBAa BOIL(PPAMOBBIX PYA 3aBHCAT OT coaepkanHus WO;, MUHepasb-
HOTO COCTaBa, HAJIMYMUS MOMYTHBIX KOMIIOHEHTOB B Py/IaX, TEKCTYPHBIX M CTPYKTYPHBIX OCOOEH-
HOCTEH pyA, KPYIMHOCTH 3€pEH M CTENEeHU B3aMMHOTO MpOpacTaHusl MUHEpanoB. BaxkHoe 3Haue-
HHE UMEIOT KOJMYECTBEHHOE COOTHOIIEHHE BOJIb(ppaMHTa U IIeeInTa, PU3NUECKHE CBOICTBA KO-
TOPBIX pa3nu4HbI (Tabm. 5.).

Tabmumna 5
du3nyeckKne CBOICTBA 0CHOBHBIX MUHEPAJIOB BOJIbpama
‘ CaolicTBa | Bosnbdpamur | [leesut |
1 2 3
[ImoTHOCTD, r/em® 6,7-7,5 5,8-6,2
TBepnoctsb no mkaie Mo- 5,0-5,5 4,0-5,0
oca
ViesbHas MATHUTHASL BOC- (34,4-42.4)-107° (0,13-0,31)-107°
MPUUMYHUBOCTb, M/KT
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1 2 3

JuanekTpuyeckas mocro- 15-18 3,5-10,6
STHHAS
JIromMmuHecieHIIUA He nmtomunecunpyer B Y®-cBeuenuu — OJie1HO-

YKEJIThIN, OPAHKEBBIN; B Ka-
TOJTHOM — TOJTy00i

[Ipupoanast U TexHOJOTUYECKAs TUIMHM3ALUS Pyl MPOU3BOAUTCS MO COOTHOIIEHUIO BOJIb(]-
pamuTa U LIeeNInTa, a UX Pa3HOBUIHOCTH — IO MPeodIIalalouM BOJIb(MPAMOBBIM HIIM MOMYTHHIM
muHepanaMm. [IpuBenennas kmaccu@uiamnys Mo3BOJISET MPEABAPUTENHHO OIIEHUTh 000TaTUMOCTb
PYA ¥ OpUEHTHPOBOYHBIE TIOKA3aTEIHN UX epepadoTku (Tadm. 6).

[Ipu monydyeHun TOBapHOM NMPOAYKIMH (BOIBGPAMOBBIX KOHIIEHTPATOB) BCE BoJb(pamo-
BbIE PYJIbl MoJBepraroTcs oboramenuto. s BonbPpaMUTOBBIX (TIOOHEPUTOBBIX, (epOepHUTO-
BBIX) Py MPUMEHSIOTCS OOBIYHO TPAaBHTALMOHHBIE METOABI MOKPOTO OOOTAaIIeHUsI Ha OTCaa04-
HBIX MalllMHAaX, TUAPOIMKIOHAX U KOHIEHTPAIIMOHHBIX cToiaX. OCHOBHbIE METObI OOOTAIEHUS
HIEeNIUTOBBIX Py — (hioTanus U (IoTOrpaBUTALIMS.

[TpakTudecku Bce BOIb(PAMOBBIC PY/IbI HCTIBITHIBAIOT MO TPABUTAIIMOHHO-(DIOTAIIMOHHON H
GbroTanMOHHON cXeMmaM, TaK KaK Haimu4he B pyae Boibppamuta (pepOepura M rroOHEpuUTA)
OOBIYHO SIBISIETCSl MPEANOCHUIKON MPOBEIEHUS B Haudaje Mpolecca I'PaBUTALMOHHOTO IMKJIa
(BUHTOBas cemnapans, KOHLIEHTpaIUs Ha CTOJIaxX, pexe TsKesble cycnen3un). [Ipu ToHkoil Bkpa-
TUICHHOCTH TSDKETbIe BOJIb()paMOBBIE MUHEpaJIbl M3BJICKAIOT TPABUTAIMOHHBIMUA METOJAMHU W3
XBOCTOB CylnbhuaHoil ¢uotanuu. B 3TomM ciydyae NpUMEHSIOT Kak OOBIYHOE, TaK M LUIAMOBOE
o0opyznoBanue. JJoBojKa TaKOro KOHIIEHTpATa MPOBOJUTCS ¢ UCIIOJIB30BAHUEM MAarHUTHOM cera-
parmu. M3 BonbQpaMoBBIX (LIEETUTCOACPKAIINX) Py MOTHUOICHUT (PIOTUPYETCS B IEPBYIO OUe-
penpb. llleenuT u3BnekaeTcs u3 XBOCTOB MOJIMOACHOBOW (hIOTAIIH.

N3Bneuenue Bonbdpamuta (TroOHepuTa, (hepOeputa) Mpu TpaBUTALMOHHOM OOOTAIICHUH
COCTaBJISIET ISl KpyHMHOBKparieHHbIX pya 70-85 %, njst cpeliHe- U MEeJIKOBKpaIieHHbIX — 5270
%, a meenuta npu ¢roranun — 80-92 %. BonbhpamoBbie MUHEPATBI 30HBI OKUCICHHUS — TYHT-
CTUT U (DEPPUTYHTCTUT — CYHIECTBYIOIIMMHI METOAAaMH HE U3BJICKAIOTCS.
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OcHoBHBIE IpH

OJAHBIC U TCXHOJOINYCCKHUE THIIBI BO.]'IL(l)paMOBbIX pya

Tabmuna 6

IIpuponHbli TUII Py IIpuponHas pasHOBUA- Pynnbie Mmunepaist N3Bnexkaemple komnoneH- | IIpumeps! Mecro-
HOCTb Pyl Thl, % POXKIEHUI
TJIaBHbIE BTOPOCTEIICHHbBIE OCHOBHBIE HOIYT-
HbIE
1 2 3 4 5 6 7
BonbdpamuToBslii ¢ CpenHe- 1 MEJIKO- Bonsdpamut-riod- | MonuGaenur, Buc- | WO; — 0,15—- | Mo, Pb, | Uakypckoe; Ka-
HIEETUTOM BkparuierHas (0,2—0,5 HepuT (85 % OTH.), | MyTHH, CAMOPOJ- 0,5 Bi paobunckoe (Ka-
MM) meenuT (15 % otH.) | HBI Bi, TaneHuT 3aXCTaH)
[IIeenuToBBIM C To xe [leenut (75-90 % | Mommoaeuut, Buc- | WOz —0,1-0,4 | Mo — borytunckoe;
BOJI()PDAMHUTOM H BHC- OTH.), BONIb(PAaMHUT | MyTHH, XaJIbKOIIHU- 0,02-0,03 | Bepxne-
MYTOM (10-15 % otH.) PUT, IUPUT, CAMO- Bi - Kanpaktuackoe
ponusie Bi, Ag 0,02-0,03 | (Ka3axcran)
BonbdpamuToBsIii « Bonsdpamut Momubnenur, Buc- | WO;—-0,15- | Sn-— CHnoKOMHUHCKOE,
MYTHH 0,35 0,05, Mo, | lllymunosckoe
Bi
Kaccurepur- « Bonsdpamurt, kac- | Cironbl WO; -0,1-0,4 | Li - 0,35, | llunoBen (Uexusi)
BOJIb()PAMHUTOBBIH C CUTEPUT Sn-0,05-0,1 | caroma
JUTUEM
Kaccutepur-osbd- KpynHoBkparieHHast To xe — WO;-0,3-0,5 — NynpTUHCKOE
PaMUTOBBII (> 2 Mm) Sn -0,2-0,3
CpenHeBKparnseHHas Bonsdpamurt, kac- | @nroopur WO; - 0,3-0,5 | @mrooput | Tpynosoe (Kup-
(~ 0,5 mm) CU-TEPUT, IEEIUT Sn - 0,3-0,5 TU3US)
MonnbaeHuT-BOIb- KpynHoBkpamieHHas Bonbdpamurt, rro6- - WO0O;-1,0 Mo — Kanryrunckoe
($paMuUTOBBIH C BHC- (> 2 Mmm) HEPUT, ILIEEIUT, 0,01
MYTOM MOJIUOACHUT
CpenuneBkparieHHas Boasdpamur, mMo- Kaccurepur, xanp- | WO5; —0,3-0,5 | Sn, Bi Kapao6unckoe
(~ 0,5 mm) JINOJEHUT KOIMUPUT, BUCMYTUH | Mo — 0,02— (Kazaxcran);
0,05 XO0JITOCOHCKOE
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1 2 3 4 5 6 7
MonubO1eHuT-BOJIb- To xe To xe Kaccurepur, Buc- W05 -0,3-0,5 | Bi— AkuaTayckoe
dbpamuToBEIii C Oe- MYTHH, OSpUILT Mo - 0,02—- 0,04-0,05 | (Ka3axcraH)
pULIIIEeM 0,05 BeO -

0,03-0,06
MonubaeHur-uiee- Manoxkap6onarnas (kap- | llleenut, monubao- | Xanekonupurt, Buc- | WO;—0,15- | Cu— TreIpHBIAY3CKOE
JIMTOBBIA MaoCyJib- OoHaTeI < 5 %) IIEENTUT, MOJUOAe- | My-THH, CAMOPOJI- 0,5 0,05-0,1
buaHbIi (CyabhuIb HUT, TIOBEJUIUT Heie Bi, Au, nuputr | Mo - 0,03- Bi-
<5 %) 0,04 0,002—
0,003
Ag—2-7
/T,
Au-0,2-
0,5 r/T,
S—-2-3
Kapbonarnas (xap6o- Monubnennr, mo- | Xanpkonupurt, ca- | WO3; - 0,15- | Cu— TrIpHBIay3CKOE,
HaThl 5-20 %) BEJIJIUT Mo-poansie Bi, Au, | 0,5 0,05-0,1 | UHruuykuHCKOE;
MUPUT Mo - 0,03— Bi- Cesepnblii Kat-
0,04 0,002— nap (Kazaxcran)
0,003
Ag—2-7
r/T
MHuorokapOoHaTHast To xe To xe WO;-0,15- | Cu- TripHBIAY3CKOE,
(kap6oHnatsl > 20 %) 0,5 0,05-0,1 | MarnukuHCcKoe
Mo - 0,03- Bi -
0,04 0,002—
0,003
Ag—2-7
r/T
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1 2 3 4 5 6 7
[IleenuTOBEBIN MHO- [TepBuunas (rugpo- [leenuT, Bonsdpa- | Xampkomuput, mup- | WOz —0,7-2,0 | Cu— 0,5- | Boctok-2,
rocynbhuanabii (cynb- | keunsl Fe < 3 %) MHUT, TYHTCTUT POTHH, BUCMYTUH, 2,7 JlepmoHTOBCKOE,
bunsr > 5-10 %) camopopusie Bi, Bi-— ATBUIKMHCKOE

Ag, cynbdoconun 0,02-0,05
Ag Ag-1,5
/T,
Au-0,2—
0,5 r/t,
S -20-
30
Oxkucnennas (ruapokcu- | [lleenut, TYHTCTUT - WO; -0,7-2,5 - BocTtok-2,
nel Fe > 3-10 %) JlepMoHTOBCKOE
[IIeenuToBBIM C CpenHe- 1 MEJIKO- [leemut (75-90 % - WO; -0,2-0,5 - basuckoe, Ktu-

BOJIL()PAMUTOM

BKparjicHHas
(0,5-0,2 mm)

OTH.), BOIb(paMUT
(10-25 % otH.)

Tebepna, Ckpsi-
toe; Mutrep3uib
(ABcTpus)
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[Ipyn Hanmuuuu B MICENUTOBBIX PyAaxX MOBEIUIUTA W MOJUOIOIICENNTa, OJU3KHX IO
(bIOTaIIMOHHBIM CBOMCTBAM IIEETUTY, 3TH MUHEPAJIBI TOCTYMAOT B KOJIJIEKTUBHBIN MOBEI-
JIUT-IIE€EIUTOBBIA KOHLIEHTPAT, KOTOPBI B JaJbHEUIIIEM MOABEPralOT TUAPOMETAILTypruye-
CKOM mepepaboTKe ¢ MOIyYeHHEM BOJIb(PAMOBOTO U MOJIHOICHOBOTO aHTHIPUTOB, MOJIUO-
JaTa KaJbIHs U TPEXCEPHUCTOTO MOIHO ICHA.

40. B pe3ynbTaTe MCCIEI0BaHUI TEXHOJIOTHYECKHE CBOWCTBA Py JOJDKHBI OBITh U3Y-
YeHBI C JCTAIBHOCTBIO, O00ECIICUUBAIONICH TMOJYICHHE HCXOIHBIX JTAHHBIX, JOCTATOYHBIX
JUIS TIPOEKTHUPOBAHMSI TEXHOJIOTHYECKOW CXEMBbI MX OOOTraimieHus W NepepadoTKH C KOM-
MJIEKCHBIM HM3BJICYEHUEM COJIEPKAIINXCSI B HUX KOMIIOHEHTOB, UMEIOIIUX MPOMBIITUICHHOE
3HA4YCHHE.

[TpompbITIeHHBIE (TEXHOJIOTHYECKHE) TUIIBI U COPTa PYI JOJIKHBI OBITh OXapaKTEpH-
30BaHBI MO COOTBETCTBYIOIIMM MPETYCMOTPEHHBIM KOHJIUIIMAM TOKa3aTessIM, OMpeIeIeHbI
OCHOBHBIC TEXHOJIOTHYECKHE MapaMeTpbl O0OTAIICHH U XUMHUYECKOHN MmepepadoTKH (BBIXO
KOHLIEHTPATOB, UX XapaKTEPUCTHUKA, U3BJICUCHHE LICHHBIX KOMIIOHEHTOB B OTJEIbHBIX OIe-
panusx, CKBO3HOE U3BJIICUCHHE H JIP.).

JIOCTOBEpHOCTh JaHHBIX, MOJYYECHHBIX B PE3yJIbTaTe MOJYIMPOMBIIIJIEHHBIX HUCIBITA-
HUM, OIIEHWBAIOT Ha OCHOBE TEXHOJIOTHYECKOI0 ¥ ToBapHOro Oananca. Pazuuiia B Macce me-
Tajia MeXIy dSTUMU OalaHcaMu He JoJkHA npeBbimaTh 10 %, u oHa HOKHA OBITH pacipe-
JieJieHa TPOMOPIIMOHATIFHO Macce MeTallla B KOHIIGHTpaTax W xBocTax. [lokazarenu mepe-
pabOTKH CPaBHUBAIOT C MOKAa3aTEeJSIMHU, MOJy4aeMbIMH Ha COBPEMEHHBIX O00OTaTHTEIIbHBIX
¢dabpukax u I'M3 o nepepadboTke BoIb(HPaMOBBIX PYA.

JI1s1 TOMYTHBIX KOMITIOHEHTOB B COOTBETCTBHH C «PexoMeHIanusMu 1o KOMIUIEKCHO-
MYy HU3yYEHUIO MECTOPOXKJICHHM W TMOJCYETy 3armacoB MOMYTHBIX IMOJE3HBIX HCKOMAEMBIX H
KOMIIOHEHTOB», yTBepkJIeHHbIMU MIIP Poccuu B ycTaHOBIEHHOM MOpSiKE, HEOOXOAUMO
BBISICHUTH (DOPMBI HAXOXKJEHUS W OalaHC WX pacHpeleeHus B MPOAYKTax o0OTameHus: u
nepeziesia KOHIEHTPATOB, a TAKXKE YCTAHOBUTH YCIOBUS, BO3MOKHOCTh U YKOHOMHUYECKYIO
11€7I€CO00Pa3HOCTh UX U3BJICUCHHUS.

JloikHa OBITHh U3y4€HA BO3MOXKHOCTh MCHOJIb30BaHUSA OOOPOTHBIX BOJ U OTXOJIOB, IO-
Jy4aeMbIX MPU PEKOMEHIYEMON TeXHOJIOTHYECKON cXeMe MepepadOoTKH MUHEPAIHHOTO ChI-
pbs, TaHBI PEKOMEHAIIMHU 10 OYHUCTKE TIPOMCTOKOB.

KauecTBO BOTB(G)PaMOBBIX KOHIIEHTPATOB JIOJDKHO B KAXKIOM KOHKPETHOM CITydae per-
JAMEHTHUPOBATHCSI JIOTOBOPOM MEXKJY IMOCTABIIMKOM (PYAHUKOM) U METALTypPrUYECKUM
MPEANPUITHEM HITH JTOKHO COOTBETCTBOBATh CYIIECTBYIOIIUM CTaHapTaM U TEXHUYECKUM
ycinoBusM. [t cBeeHust B Tabi. 7 B Ka4eCTBE OPUEHTHPOBOYHBIX MPHUBEIEHBI TeXHUYE-

ckue TpeOOBaHMA K BOJIb(PAMOBBIM KOHIIEHTpPAaTaM, KOTOPBIE HCIIOJIb30BAIHNCH B OBIBIIEM
CCCP.
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Texnnuyeckne TpeOGOBaHUA K BOJIb(PaMOBbIM KOHIIEHTPATAM

Tabmuma 7

WO Conepxanue mpumecei, He 6oiee, % Bua-
35
Mapka u Ha- e TH, O6nacth
UMEHOBaHHE Mo HE npeumytie-
BOMbpamoBo- | | MnO | SiO, | P | S | As | Sn | Cu | Mo | CaO Pb Sb Bi | 60- | cTBeHHOroO
ro KOHIIEHTpaTa ’ aee, | MPUMEHEHUSs
%
%
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
KBI'(K) - 67 15,0 3 0,0510,05]0,07| 0,9 {0,05|0,01| 1,7 0,2 He He 1,5 | IIpousBoxct-
BOJIL()PAMUT- HOD- HOD- BO (eppo-
TIOOHEPUTO- MU- MHU- BOoJIb()paMa u
BbIl ¢ ['ocy- pyercs | pyercs BOJIb(Ppamo-
JTApCTBEHHBIM BOT'O aHTHU/I-
3HAKOM Kaye- puTta 1mis
CTBa TBEPABIX
CIUTaBOB
KBI'-1 - 65 18,0 5 0,05 0,7 | 0,1 |{0,15] 0,1 | O,1 He 0,20 0,20 0,20 2 To xe
BOJIb()paMHT- HOp-
TTOOHEPHTO- MHU-
BbIi1 1-TO cop- pyercs
Ta
KBI'-2 — 60 15,0 5 0,05} 08 |01 |02]0,05| 0,2 | Toxe | 0,40 0,40 0,40 2 | IlpousBonuct-
BOJIL()PAMUT- BO (eppo-
TIOOHEPUTO- BOJIb()pamMa
BbIi1 2-T0 cop-
Ta
KN — mee- 65 1,0 L5 0,02]045| 0,1 | 0,1 [0,05]| 0,5 « 0,02 0,01 0,01 6 To xe
JIUTOBBIN HUC-
KYCCTBEHHBIN
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
KHI — meenu- 60 2,0 10 0,04 | 0,6 {0,05]0,08 0,10 1,0 « He He He 6 «
TOBBIU HOp- HOp- HOp-
MH- MH- MH-
pyeTcs | pyeTcs | pyercs
KMIII-1 — mo- 65 0,1 1,2 10,03| 0,3 [0,02| 0,1 |0,10] 3,0 « 0,01 0,01 0,01 4 «
JINOIEH-
II€ETUTOBBIN
1-ro copta
KMIII-2 — mo- 60 1,1 5 0,04 | 0,3 {0,04|0,02]0,10]| 3,0 « 0,1 0,01 0,01 6 «
nuOneH-
II€ETUTOBBIN
2-ro copra
KMIII-3 — mo- 55 4,0 10 0,04 0,6 | 0,2 | 0,2 10,10 3,0 « 0,10 0,10 0,10 6 «
nuOneH-
IIE€EIUTOBBIN
3-ro copta
KBI'(T) — 60 He 5 0,1 |10 (0,10 1,0 | 0,10 | 0,06 2,5 He He He 2 | [IpousBoxcT-
BOJIb()PAMHUT- HOP- HOp- | HOp- | HOp- BO deppo-
TTOOHEPHTO- MHU- MHU- MHU- MHU- BOJIb(hpama u
BB (TBEpAO- pyeTcs pyeTcs | pyeTcs | pyercs BOJIb(pamMo-
CILJIABHBIN) BOT'O aHTHU]I-
puTa s
TBEPJIBIX
CILJIABOB
KBI'(K) — 65 | Toxe 5 0,1 07 1(008| 10 1|04 [0,01]| 20 Toxe | Toxe | To ke 2 | IlpousBoacT-
BOJIb()paMHT- BO BOJIb(pa-
TIOOHEPUTO- MOBOM KH-
BBIN (KHUCIOT- CIJIOTHI

HbIN)




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
KII(T) — mee- 55 « He 03] 1,5 0,10 0,2 |0,20 | 0,04 He « « « 6 [IpousBoacT-

JUTOBBIN HOP- HOP- BO deppo-

(TBEpo- MHU- MHU- BOJIb(hpama u

CIUTaBHBI) pyercs pyercs BOJIb(Ppamo-
BOTO aHTH/I-
puTa s
TBEPAbIX
CIUIABOB

[Ipumeuanus:

1. B xonnentpare mapku KBI'-1, mocraBiseMom s IpOM3BOICTBA TBEPBIX CIUIABOB, COACPKAHUE MOJHOIEHA HE TOJKHO OBITh Oojee
0,04 %.

2. JonyckaeTcs Mo COTJIAIIEHUIO CTOPOH NocTaBka koHIeHTpaTa Mmapku KMIII-2 ¢ conepxanuem onosa He 6onee 1,2 %.

3. JJomyckaetcst moctaBka koHeHTpara Mmapok KMII-2 u KMIII-3 ¢ conepxanuem ¢ochopa ve 6omee 0,08 % B konmuectBe He Oonee 15
% OT 001IIeH TOIOBOM MOCTABKH 3TUX MapPOK.

4. ConeprkaHue BJIard B KOHIIEHTpATaX, MpeJHa3HAYCHHBIX JIJIS ITUTEITLHOTO XpaHSHHs, HE JIOJDKHO MPEBHIIaTh: 1 % — BO BCeX MapKax
BOJIb()PAMUT-TIOOHEPUTOBBIX KOHIIEHTPATOB, 4 % —BO BCEX MAapKaxX MICEIMTOBBIX KOHIIEHTPATOB
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V. U3yueHne ruiporeoioru4ecKux, HHKeHEePHO-re0J10rn4ecKnX, IK0JI0IH-
YeCKHUX M APYTruX NPUPOAHBIX YCJIOBUI MeCTOPOKICHHUS

41. I'uaporeoqOTHYECKUMH UCCIIEIOBAHUSMH JIOJDKHBI OBITh M3y4€HBI OCHOBHBIC BOJOHOC-
HbIE€ TOPU3O0HTHI, KOTOPbIE MOTYT y4acTBOBaTh B OOBOJHEHUM MECTOPOXKIACHUS, BBISABICHBI HaW-
0os1ee 0OBOJTHEHHBIE YYaCTKH U 30HBI U PELIEHBI BOMPOCHI UCIIOJIB30BAHUS WM cOpoca pyIHUY-
HBIX BOJI.

[To kax10My BOJIOHOCHOMY TOPU3O0HTY CIIElyeT YCTAaHOBUTH €r0 MOIIHOCTb, JINTOJIOTHUYE-
CKHI COCTaB, TUIIbI KOJUIEKTOPOB, YCIIOBUSI IUTAHUS, B3aUMOCBS3b C IPYTUMH BOJOHOCHBIMH T'O-
PU30HTaMM M MTOBEPXHOCTHBIMHU BOJAMH, IOJIOKEHUE YPOBHEHN MOA3EMHBIX BOJ U JApYyrue rnapa-
METpPBI; ONPEIETUTh BO3MOXKHBIE BOJAOINPUTOKH B SKCIUTyaTallMOHHbIE TOPHBIE BHIPAOOTKHU, MPO-
X0JIKa KOTOPBIX MPEAYCMOTPEHA B TEXHUKO-3KOHOMUYECKOM oOocHoBaHuu (TOO) xonaumuii, u
pa3paboTaTh peKOMEH/IallUHU M0 3aIIUTe UX OT MOJI3eMHbIX BoJ. HeoOxommumo Taxxke:

M3YYUTh XMMHUYECKHH COCTaB M OAKTEPHOJIOTHYECKOE COCTOSHUE BOJ], YYAaCTBYIOUIUX B
00BOJHEHUH MECTOPOXKJICHHUS, MX arpECCHBHOCTH 10 OTHOIICHHUIO K OE€TOHY, MeTaJliaM, MOJIUMe-
pam, coJiep:KaHue B HUX IMOJE3HBIX U BPEIHBIX MPUMECEl; M0 pa3pabaThiBA€MbIM MECTOPOXKIC-
HUSAM NPUBECTH XUMUYECKUI COCTaB PYAHUYHBIX BOJ U IIPOMCTOKOB;

OLICHUTh BO3MOKHOCTb UCIIOJIb30BaHUS IPEHAXKHBIX BOJI JJIsl BOJIOCHAOKEHUS UJIU U3BJIE-
YEHUsl U3 HUX LIEHHBIX KOMIIOHEHTOB, a TaKX€ BO3MOXKHOE BIIMSAHHUE UX JIpEHAXKa Ha JEHCTBYIO-
M€ B palOHe MECTOPOXKIACHUS MO3€MHbIE BO103a00PHI;

JaTh PEKOMEHAAIMH IO IPOBEJICHUIO B MOCIEIYIOUIEM HEOOXOAUMBIX CHEIUATbHBIX U3bI-
CKaTeIbCKUX padoT, OIICHUTH BIUSHUE COPOCA PYJHUYHBIX BOJ HA OKPYXKAIOMIYIO CPEY;

OLICHUTHb BO3MO’KHBIE MCTOYHUKH XO3SMCTBEHHO-MUTHEBOTO M TEXHUYECKOTO BOJOCHAO-
KEHUs, 00ecTeunBaoIIe NOTPEOHOCTh OYYIIUX MPEANPUIATHA IO 100bIYe U nepepaboTKke Mu-
HEPaJIbHOTO CHIPbSL.

YTunuzauus ApeHaKHBIX BOJ MpEAnojaraeT MoJACYeT SKCIUTyaTallMOHHBIX 3aracoB. [loj-
CYET HKCIUTyaTallMOHHBIX 3aacOB JPEHAXHBIX BOJ IPOU3BOAUTCS, PYKOBOIACTBYSICh COOTBETCT-
BYIOIIIMMHU METOJMYECKUMHU JOKYMEHTAMH.

[To pe3ynbpTaTam ruApOTEOTOTHIECKUX UCCICIOBAHUN JOJKHBI OBITH JaHBI PEKOMEHIAIUN
K MPOEKTUPOBAHUIO PYAHUKA: MO CIOCO0aM OCYIIEHHs T€0JIOTMYECKOr0 MAacCUBa; MO0 BOJIOOTBO-
Iy; TI0 YTUJIM3allU{ JPEHAXHBIX BOJ; MO MCTOYHHUKAM BOJOCHAOKEHUS; 10 MPUPOIOOXPAHHBIM
Mepam.

42. IIpoBeeHuEe MHKEHEPHO-TEOJIOTHYECKUX UCCIEIOBAaHUN HAa MECTOPOXKACHUSX MPHU pa3-
BeJIKe He0OX0AUMO 11J1si HH(POPMALIMOHHOTO oOecrieueHurs MPoeKTa pa3paboTku (pacuera OCHOB-
HBIX [MapaMEeTPOB Kapbepa, MOA3eMHBIX BHIPA0OOTOK M IEJIMKOB, TUIIOBBIX MacCHOPTOB OYPOB3PHIB-
HBIX Pa0OT M KPETIJICHUST) U TIOBBIIICHHs 0€301TaCHOCTH BEICHUS TOPHBIX PaboT.

NnxeHepHO-TeoIornuecKie UCCleOBaHus Ha MECTOPOXKACHUN HEOOXOAMMO MPOBOIUTH B
COOTBETCTBUU C «METOINYECKUM PYKOBOICTBOM I10 U3YUYECHHIO MH)KEHEPHO-T'€OJOTMUYECKUX YC-
JIOBUH PYIHBIX MECTOPOXKICHHUH MPU Pa3BEIKE», PACCMOTPEHHBIM U 0J00peHHBIM [[enapTamen-
TOM T'€0JIOTUH U MCIOJb30BaHUA Hellp MuHHCTEPCTBA NMPUPOJHBIX pecypcoB Poccuiickon dene-
patuu (mpotokon Ne7 ot 4 centsaops 2000 1.) 1 METOAUUYECKUMHU peKoMeHaanusaMu: « HxeHep-
HO-T€0JIOTUYECKHUE, TUIPOTEOJOTUUECKUE U T€0IKOJIOTHYECKHE HCCIIEAOBaHUS NPU pPa3BEIKE U
AKCIUTyaTallud PYJHBIX MECTOPOKIECHUN», PACCMOTPEHHBIMHU U OJIOOPEHHBIMU Y IPaBIECHUEM pe-
CYpCOB MOJ3EMHBIX BOJ, T€OJKOJOIMM M MOHMTOPUHIA I'€OJIOTMYECKOM cpeapl MuHucrepcra
npupoAHbIX pecypcoB Poccuiickoit @eneparuu (mpotokoin NeS ot 12 anpens 2002 r.).

NHXEeHEPHO-TEOJIOTHYECKIMHI  UCCIICAOBAHUSAMHI  JIOJDKHBI  OBITh ~ M3Y4eHBI:  (DU3UKO-
MEXaHUYECKHE CBOWMCTBA Py, PYJOBMEIIAIOMINX MOPOJ U NEPEKPHIBAIOIINX OTI0XKEHUH, Ompe-
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JEJISIOIINE XapAaKTEPUCTUKY MX MPOYHOCTU B €CTECTBEHHOM M BOJIOHACBHILIEHHOM COCTOSIHHSX;
WH)KEHEPHO-T€0JIOTHYECKHE OCOOEHHOCTH MacCHBa MOPOJ MECTOPOXKIACHHS U MX aHU30TPOIMS,
COCTaB MOPOJ, UX TPEUIMHOBATOCTh, TEKTOHUYECKAss HAPYIICHHOCTh, TEKCTypHBbIE OCOOCHHOCTH,
3aKapCTOBAaHHOCTb, Pa3pyLIEHHOCTb B 30HE BBIBETPUBAHUS; OXapaKTEPHU30BaHbl COBPEMEHHbIE
re0JIOTMYECKHUE MPOLIECCHI, KOTOPbIE MOTI'YT OCJIOXKHHUTH Pa3paboTKy MECTOPOXKIAECHUSI.

VYuuThIBasg, YTO yKa3aHHBIA TUIl MECTOPOXKIECHHH CBSI3aH B OCHOBHOM C HW3BEpPKCHHBIMU
KOMIUIEKCAMHU MOPOJl, XapaKTEPU3YIOIUMHUCS BBICOKOW MPOYHOCTBIO U XPYIKOCTBIO, a TaKXKE C
APYTUMHU MOPOAAMH, METaMOP(PUUECKH U METaCOMaTHYECKH U3MEHEHHBIMH, 0CO00€ BHUMAaHHE
CJIIElyeT YIEIUTh OLCHKE TEKTOHMYECKHX HAPYIIEHUH WM 30H IOBBIIIEHHON TPEIIMHOBATOCTH,
MOIITHOCTH, CTETIEHW U XapaKTepy APOOJICHHUS MOPOA, Py U 3alOTHHUTENS HapyIIEHUH, OLIEHKE
BO3MOHOCTH BOJOIIPUTOKOB IO HAPYIIEHUAM KaK I10 IPOCTUPAHUIO, TAK U 110 MAJEHUIO, OLICHKE
CTPYKTYPHOM OJIOUHOCTH MacCHBA.

B paiioHax ¢ pa3BUTHEM MHOTOJIETHEMEP3IBIX MOPOJ CIEAYET YCTAHOBUTh UX TEMIIEpaTyp-
HBIA PEKUM, TOJIOKEHNE BEPXHEH W HIDKHEH T'paHHIl MEP3JIOTHON TOJINU, KOHTYPHI U TITyOUHBI
pacrnpocTpaHeHus TAJIUKOB, XapaKTep U3MEHEHHs (PU3MUECKUX CBOMCTB MOPOJ IPU OTTAauBaHUM,
rJ1yOuHY €105l CE30HHOTO OTTauBaHMsI U IPOMEP3aHHUsL.

B pesynbrate MHXEHEPHO-TEOIIOTUYECKUX HCCIEIOBAaHUMA JOJDKHBI OBITh MOJTYYEHBI MaTe-
pHaJIbI [0 TPOrHO3HOW OLIEHKE YCTOMYMBOCTH MOPOJ B MOJ3EMHBIX TOPHBIX BBIPaOOTKax, OopTax
Kapbepa M pacdyeTy OCHOBHBIX [1apaMETPOB Kapbepa.

IIpn Hanuuuym B palioHE MECTOPOXKACHUS NEUCTBYIOINX LIAXT UM KAPbEPOB, PACIIOJIOKEH-
HBbIX B @HAJOTMYHBIX TUAPOTE€OJIOrMYECKUX U MHKEHEPHO-T€O0JIOTMUECKUX YCIIOBUSX, JUIS Xapak-
TEPUCTUKU pa3BeAbIBAEMOM IJIOLIAAN CIEeyeT UCII0JIb30BaTh JAHHbIE O CTEIIEHH OOBOJHEHHOCTH
Y MTH)XCHEPHO-TEOJIOTHUECKUX YCIOBUAX 3TUX IIAXT U KapbepOB.

43. Pa3paboTka MeCTOPOXKICHHI BOJIb(YPAMOBOTO CBHIPHSI MPOU3BOIUTCS OTKPBITHIM, HO-
3eMHBIM ¥ KOMOMHHPOBAHHBIM criocobamu. [Ipm KOMOMHHPOBAaHHOM CIIOCOO€ TpaHMIly OTPadOT-
KU OTKPBITBIM CIIOCOOOM yCTaHABJIMBAIOT MPU MOMOIIM MPEAEIbHOr0 KO UIMEHTa BCKPBIIIH,
UCXO/sl U3 PaBEHCTBA C€0ECTOMMOCTH JOOBIYM MOJE3HOT0 MCKOMAEMOIo TEM U JIPYIHMM CIOCO-
6om. [Ipumensiembie criocoObI pa3pabOTKU 3aBUCIT OT TOPHO-TEOJIOTHIECKUX YCIOBHN 3aJIeraHus
PYIHBIX T€Jl, IPUHATHIX TOPHOTEXHUUECKUX TOKa3aTesel, cxeM 100bIYM pyJibl 1 0O0CHOBBIBAIOT-
cia B TOO KoHIUIUH.

[lepcrieKTUBHBIM HANpaBiI€HWEM B OTPAa0OTKE BOJIHPPAMOBBIX MECTOPOKIACHUHN SBISETCS
ckBakuHHas ruaponoosrda (CI'Ml). T['eoTexHomormdeckune crmocoObl 0O0BIYH MO3BOJSIOT I dek-
TUBHO OTpa0aThIBaTh CaMble MEJIKHE MECTOPOXKIEHUS, XapaKTepU3YIOLIMecs CIOXKHBIMU IOPHO-
TeOJIOTMYECKUMH U THAPOre0JOrMYECKUMHU YCIIOBUSIMH, A0padaThiBaTh 3amachl 3a KOHTYPOM
KapbepoB U MIAXTHBIX MOJIEH, IT0J] TOBEPXHOCTHIO BOAOEMOB, B OOJIOTUCTBIX MECTHOCTSIX.

44. Jlnsg MeCTOpOKIECHUH, I/le YCTAHOBIEHA IPUPOIHAs ra30HOCHOCTh OTJIOKEHUN (METaH,
CEepOBOJOPOJL U JP.), NOJIKHBI ObITh N3Y4€Hbl 3aKOHOMEPHOCTH U3MEHEHMSI COJEpKAHUS U COCTa-
Ba ra3oB I10 IJIOMIAIU U C TNIyOUHOMI

45. Cnemyer ompenenuTh BIUSIONINE HA 3I0POBhE UYeIOBEKa (DaKTOPHI (ITHEBMOKOHHO30-
OIIACHOCTB, IOBBIIICHHAS PaJUOAKTUBHOCTb, FEOTEPMUYECKUE YCIOBUS U JIp.).

46. Ilo paililoHaM HOBBIX MECTOPOXKJEHUII HEOOXOIUMO yKa3aTh IJIOLIAJU C OTCYTCTBHEM
3aJIeXkKeil TOJIE3HbIX MCKOMAEMBIX I pa3MeLIeHUs] 00BEKTOB MPOU3BOACTBEHHOIO M JKUIIUIIHO-
IpaXXAaHCKOI0 HA3HAYEHMS!, XBOCTOXPAHWINIIA U OTBAJIOB IYCTHIX opoA. I[IpuBoasTcs naHHbIE O
HaJIMYNN MECTHBIX CTPOMTENIBHBIX MAaTEPUAIOB U BO3MOKHOCTH HCIIOJIB30BAHMUS B KayeCTBE HUX
BCKPBIIIHBIX IOPOJ U3y4aEMOI'0 MECTOPOXKICHHUS.

47. OcHOBHasi LEIb JKOJOTHUYECKUX HCCICIOBAaHHMM 3aKIIOYaeTcs B WH(GOPMAIMOHHOM
o0ecrneyeHnH MPOeKTa OCBOEHUSI MECTOPOKICHHSI B YACTU IPUPOJOOXPAHHBIX MEP.
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DKOJIOTHYECKUMH UCCIIEA0BAHUSAMU JOJDKHBI OBITh: yCTAaHOBIEHBI (DOHOBBIE TTAPAMETPHI CO-
CTOSIHUSI OKpYKaroIlel cpeibl (YpOBEHb paJualiy, Ka4eCTBO IOBEPXHOCTHBIX U MOA3EMHBIX BOJ
¥ BO3/AyXa, XapaKTePUCTUKA MMOYBEHHOTO MOKPOBA, PACTUTEIILHOTO M JKUBOTHOTO MHpa U T. II.);
OTIpeNIeIeHbI MPEANOIaraeMble BHIbI XUMUYECKOTO M (PU3NIECKOTO BO3JACHCTBUS HAMEYaEMOTO K
CTPOMTENBCTBY OOBEKTAa Ha OKPYXKAIOLIYIO0 MPUPOIHYIO Cpedy (3amblUIeHHE NMPUIEraolluX Tep-
PUTOpPHUH, 3arpsi3HEHUE NMOBEPXHOCTHBIX U MOA3EMHBIX BOJ, IOYB PYJIHUYHBIMH BOJAMU U IIPOM-
CTOKaMH, BO3JlyXa BBIOpOcaMu B aTMOC(epy U T. 1.), 00bEMBI UIBATHS U HYXJ IPOU3BOACTBA
IPUPOJIHBIX PECYPCOB (JECHBIX MacCHBOB, BOJbl HA TEXHUYECKHE HYXKbI, 3eMEJb Ul pa3Melle-
HUSI OCHOBHBIX U BCIIOMOTAaTEJIbHBIX IPOU3BOCTB, OTBAJIOB BCKPBIIIHBIX ¥ BMELIAIOIINX FOPHBIX
MOpOJIl, HEKOHAWIIMOHHBIX PYA M T. [.); OIIEHEHBl XapaKTep, HHTEHCUBHOCTh, CTETIEHb U OIac-
HOCTbH BO3JICHCTBHS, TPOAODKUTENIEHOCTD M JUHAMUKA ()YHKIIHOHUPOBAHUS MCTOYHUKOB 3arpsi3-
HEHMs U TPAHULBl 30H UX BIUSHUSA, JaHbl PEKOMEHJAIMK IO MPOBEACHUIO IPUPOJOOXPAaHHBIX
MEPONPUATUH.

Crenuduka TEXHOTEHHBIX UCTOYHUKOB BO3JICHCTBUS MECTOPOXKICHUH BOIB(PPAMOBBIX Py
orpenensieTcs ropHbIM (IOJ3EMHBIM U OTKPBITBIM) CLIOCOOOM pa3pabOTKH, IPUMEHEHHEM (IIoTa-
LIMY B KaueCTBE BEAYIIEro MeToAa o0oraiieHus, IpUCyTCTBUEM B pyli€ U MPOJIYKTax mepepadboT-
KM B Ka4eCTBE MpUMeceil BUCMYTa, CBUHIIA, [IMHKA, MEJIH, OJIOBA, 30J10Ta, cepedpa, MbIIIIbIKA, pe-
HUS, CEJICHA, TeJUTYPa, TePMaHMs, CKaHIHsI.

JUis pelieHus: BOIPOCOB, CBSI3aHHBIX C PEKYyJIbTHUBALMEH 3eMelb, CIeAYyeT OINpPEAeTIUTh
MOII[HOCTh [TOYBEHHOTI'0 MOKPOBA U MPOU3BECTH arpOXMMHUYECKHE MCCIIEI0BaHUs PHIXJIBIX OTJIO-
KEHHH, a TAKXKe BBISICHUTH CTETIEHb TOKCHYHOCTH MOPO BCKPBIIIN M BO3MOYKHOCTH 00pa30BaHMUS
Ha HUX PacTUTENBHOIO MOKPOBa. J{OJKHBI OBITh JaHbl PEKOMEHJAIMU 110 pa3paboTKe MepoIpusi-
TUH MO OXpaHE HejAp, NMPEAOTBPALICHUIO 3arpsi3HEHUS] OKPYKAIoLIEH cpeibl M peKyJbTUBALUU
3eMeb.

48. IIpn 0co00 CIOKHBIX THAPOr€0JOTHYECKUX, HHKEHEPHO-TE€OJOTUYECKUX U APYTHUX MPH-
POIHBIX YCIOBUAX Pa3pabOTKH, TPEOYIOMUX MOCTAHOBKH CIIELUAIbHBIX paOb0T, 00bEMBI, CPOKH U
HOPSZOK MPOBEIEHUS UCCIIEJOBAHUIN COIIACOBBIBAIOTCS C HEIPOIOIb30BaTENIIMUA U IPOEKTHBIMU
OpTaHU3aLUSIMHU.

49. Jlpyrue nosie3Hble UCKOMaeMble, 00pa3yrolue BO BMELIAOIINX U NEPEKPhIBAIOLINX I10-
poJiax caMOCTOSITEIbHBIE 3aJI€KH, 1OJIKHBI OBbITh U3yUEHBI B CTETIEHHU, MIO3BOJISIOIIEH ONPEeAETUTh
UX TPOMBIIIJICHHYIO IEHHOCTh U 00JIaCTh BO3MOKHOTO HCIIOJIB30BAHUS B COOTBETCTBUU C «Pe-
KOMEH/IAIUSIMU IO KOMILJIEKCHOMY M3YYEHHUIO MECTOPOXKICHHUN M TOACUYETY 3aracoB MOIYTHBIX
MOJIE3HBIX HCKOMAeMBIX M KOMIIOHEHTOB», yTBepxkaeHHbIMU MIIP Poccum B ycraHOBIEHHOM
HOpsJIKE.

VI. lloacuer 3amacoB

50. Moacuer m kBamudUKanMs MO CTENEHU Pa3BEJAHHOCTH 3aMacoB MECTOPOXKICHHM
BOJIL(PAMOBBIX PyJl MPOU3BOAUTCS B COOTBETCTBUU ¢ TpeboBaHusAMHU «Kitaccudukanuu 3amacos
MECTOPOXKICHUN MW TPOTHO3HBIX PECYPCOB TBEPABIX MOJE3HBIX HCKOMAEMBIX», YTBEPKICHHOU
npukazoM MunucTpa npupoaHsix pecypcoB Poccuiickoit ®enepaunu ot 7 mapra 1997r. Ne 40.

51. 3anachkl HOACYUTHIBAIOTCA 110 MOJCUETHBIM OJIOKaM, 3arachl pyAbl B KOTOPBIX HE JIOJIK-
HBI MTPEBBIIIATh, KAK MPABUIIO, TOJOBYIO MPOU3BOAUTENFHOCT OYAYIIErO TOPHOTO MPEIIPUSATHSL.
VY4acTKy pyAHBIX Tell, BBIIEISIEMbIE B TOICYETHBIE OJOKH, JOJDKHBI XapaKTePH30BaATHCS:

OJIMHAKOBOW CTENEHBIO Pa3BEaHHOCTH U M3YyYEHHOCTH MapaMeTpPOB, ONPENENISIONINX KO-
JMYECTBO 3aM1acoB U Ka4eCTBO PY/I;
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OJTHOPOJTHOCTHIO T€OJIOTUYECKOTO CTPOCHHS, IPUMEPHO OAMHAKOBON MM OJM3KOW CTere-
HBIO U3MEHUYMBOCTH MOILHOCTH, BHYTPEHHEIO CTPOEHHUS PYIHBIX TEJl, BEIIECTBEHHOI'O COCTaBa,
OCHOBHBIX ITOKa3aTeJIEH KaueCTBAa U TEXHOJIOTHYECKUX CBOWCTB PY/IbI;

BBIJICP’)KAHHOCTBIO YCIIOBHM 3aJIETAHUsI PYAHBIX TEJ, ONPENEICHHON NPUYPOYECHHOCTHIO
0JI0Ka K €IMHOMY CTPYKTYPHOMY JIEMEHTY (KpbUly, 3aMKOBOW YacTH CKJIAJKH, TEKTOHUYECKOMY
0JIOKY, OTPaHUYEHHOMY Pa3pbIBHBIMU HAPYIIEHUSIMM);

OOIIHOCTHIO TOPHOTEXHUUYECKUX YCIOBHH pa3pabOTKH.

[To maneHuro pyAHBIX TeN MOACYETHbIE OJOKH CIeAYeT pa3/eNsaTh FTOPU30HTaMU FOPHBIX pa-
OOT UM CKBa)XHMH C Y4E€TOM HaMeyaeMOH MOCJe10BaTeIbHOCTH OTPa0OTKH 3a11acoB.

IIpy HEBO3MOXKHOCTH T'€OMETPU3ALMU U OKOHTYPHUBAHUS PYIHBIX TEJl WA IPOMBILUIEHHBIX
(TeXHOJIOTHYECKUX) THIIOB U COPTOB Py KOJMYECTBO U Ka4ecTBO OATAHCOBBIX U 3a0aJaHCOBBIX
pyA (M UX IPOMBILUIEHHBIX TUIIOB) B ITOICYETHOM OJIOKE ONPEAEIAIOTCS CTATUCTUYECKH.

52. Ilpm noacyere 3anmacoB JOJKHBI YUYUTHIBATHCS CIEAYIOIIME JOTIOIHUTEIBHBIE YCIOBHS,
OTpaKarole CrenupuKy MECTOPOKICHUH BOIb(PPAMOBBIX PY/I.

3anacsl KaTeropuu A npu pasBeJKe MOJCYUTHIBAIOTCSA TOJIBKO HAa MECTOPOXKICHHUAX |-
IpyNIbl HA y4acTKax JeTalu3aluu B OJI0OKaX, OKOHTYPEHHBIX CO BCEX CTOPOH pPa3BEeIOYHBIMU
BbIpaboTkaMu. Ha pa3zpabaThiBaeMbIX MECTOPOXKACHUSAX 3aMachl KATETOPUU A TIOJCUNUTHIBAIOTCS
MO JTAHHBIM SKCIUTYaTaIllHOHHOW Pa3BEIKU U TOPHO-TIOATOTOBUTENBHBIX BEIpaboTOK. K HUM OTHO-
CSITCSI 3aIlachl, MOATOTOBIEHHBIX WM FOTOBBIX K BBIEMKE OJIOKOB, OTBEYAIOLIUE [0 CTEIEHU pas3-
BeJJaHHOCTH TpeOoBaHMsIM Kitaccupukanuu k 3Toi KaTeropuu.

3anacel kaTeropuu B ripu pasBelike MOJCYUTHIBAIOTCS TOJBKO HA MECTOPOXKICHUAX 1-U u
2-ii rpynn. K HUM OTHOCATCA 3amackl, BBIIEICHHBIE HAa ydacTKaxX AETaJM3alud WINA B Mpeesax
APYrux 4acTeil pyAHBIX Tell, CTENEHb Pa3BEJaHHOCTH KOTOPBIX COOTBETCTBYET TPEeOOBAHMSIM
Krnaccudukamnmm x 370l KaTeropumu.

Kontyp 3amacoB kareropuu B momken ObITh IPOBEACH MO Pa3BeIOYHBIM BbIpaOOTKaM, 0e3
DKCTPAINOJIALUU, & OCHOBHBIE I€OJIOTHYECKUE XAPAKTEPUCTUKU PYIHBIX T€I U Ka4eCTBO PYIbl B
IpeJiesiax 3TOro KOHTYpa OIpPEesIEHbI 10 JOCTATOYHOMY 00bEeMY MPEACTaBUTENIbHBIX JAHHBIX.

Ha mTokBepKOBBIX MECTOPOXKACHUAX, TAE 00BEM PYABI OMPEACIAETCS C WCIOIb30BAaHHEM
KO3(PUIMEHTa PyIOHOCHOCTH, K KaTeropuu B mMoryt ObITh OTHeceHb! OJ0KH, B Mpeaeaax KoTo-
pBIX K03()(PULMEHT pyAOHOCHOCTH BBIIIE, YEM CPEIHUIN IO MECTOPOKIECHHIO, YCTAHOBJIECHbBI U3-
MEHYHMBOCTh PYJIOHACHIIIEHHOCTH B IUIaHE U Ha II1yOMHY, 3aKOHOMEPHOCTH MPOCTPAHCTBEHHOI'O
MIOJIOKEHUS], THITUYHBIE (DOPMBI M XapaKTepHbIE pa3Mephl YUaCTKOB KOHAWIIMOHHBIX PYJ B CTEIe-
HU, TI03BOJIAIOIIEH JaTh OLEHKY BO3MOXKHOCTH UX CEJIEKTUBHON BBIEMKH.

Ha pa3pa0aTbpiBaeMbIX MECTOPOXKIEHUSIX 3arachl KaTeropuu B mojacyuThIBaroTCs MO J1aH-
HBIM JIOIIOJIHUTEJIBHOW pa3BEIKH, OSKCIUIyaTallMOHHOW Pa3BEAKM M TOPHO-IOATOTOBHUTEIBHBIX
BbIPa0OTOK B COOTBETCTBUU ¢ TpeboBaHUAMU Knaccudukanym K 3Toi KaTeropuu.

K kareropumn C; oTHOCATCS 3amachl Ha y4acTKax MECTOPOXKIECHMH, B IIpenenax KOTOPBIX
BbIJIEp)KaHa MPUHATAS ISl TON KaTETOPHH CETh Pa3BEJOYHBIX BBIPAOOTOK, a JOCTOBEPHOCTD I10-
Jy4eHHON Tpu 3TOM MHGOpPMAIMH MOATBEP)KIEHA Pe3yNbTaTaMH, MOJTYYeHHBIMA Ha y4acTKax
AeTaau3aly, WiIK JaHHBIMU SKCIUTyaTallud Ha pa3padaTbiBacMbIX MecTOpoxaeHHusX. Ha mrok-
BEPKOBBIX MECTOPOXACHMIX IPU HEBO3MOXKHOCTU I'€OMETPU3ALMU PYIHBIX TEI KOJIMYECTBO U
Ka4yecTBO 0aJaHCOBBIX, 3a0aTaHCOBBIX U MPOMBIIIICHHBIX THUIIOB PYJ B MOACYETHOM OJIOKE Om-
penensercs CTaTUCTUYECKH.

Kontyps! 3anacoB kateropuu C;, Kak NpaBuio, ONPEAestoTCs 0 pa3BelOUYHbIM BbIpabOT-
KaM, a JJis HauboJee BBIACPKAHHBIX U KPYIHBIX PYJHBIX TNl — T€0JIOTHIECKH 000CHOBAHHOM OT-
PAaHMYEHHON AKCTPANOJISAUEH, YUIUTHIBAIOMIEH M3MEHEHHE MOP(OCTPYKTYpHBIX OCOOEHHOCTEH,
MOILHOCTEM PyIHBIX T€I U Ka4eCTBA PY/I.
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3anacel kateropu C, MOJCUYUTHIBAIOTCS 110 KOHKPETHBIM PYAHBIM TejlaM, a IPU HEBO3-
MOKHOCTH MX F€OMETPHU3ALMH CTaTUCTHUUYECKU B 0OOOIIEHHOM KOHTYpE, IPaHUIbl KOTOPHIX OI-
peneneHsl 0 Te0JOTHYECKUM U Te0(PU3NIEeCKUM JaHHBIM U MTOATBEPKICHBI CKBaKWHAMH, BCTpE-
THUBILIMMH ITPOMBILIJIEHHBIE PYAbI, WIN IIYTEM DKCTPAIOJISIUUU 110 MPOCTUPAHUIO U IMAJICHUIO OT
pa3BeaHHbIX 3amacoB 00Jiee BHICOKMX KaTeropuil MpHU HAIMYMK MOATBEPHKAAIOLIUX IKCTPAIIONs-
LU0 €AMHUYHBIX [I€PECeUEHUH, pe3yabTaToB reo(pu3nyecKkux padoT, reojaoro-CTpyKTypHBIX I0-
CTPOCHHUH M 3aKOHOMEPHOCTEW N3MEHEHHSI MOITHOCTEH PYJHBIX TEJ U COJIEp>KaHUI BOIb(ppama.

54. 3anacel IOJCUNUTHIBAIOTCS Pa3esIbHO 10 KAaTeropusM pa3BeAaHHOCTH, criocobaM oTpa-
00TKM (KapbepaMu, IITOJIbHEBBIMM TOPU30HTaMM, MIAXTaMH), MPOMBIIUIEHHBIM (TEXHOJOTHYE-
CKMM) TUTIAaM U COPTaM Pyl ¥ KX SKOHOMHYECKOMY 3Ha4eHHIO (OaraHCOBEIE, 3a0a1aHCOBBIE).

IIpn pasznmeneHun 3amacoB IOJE3HBIX MCKOIAEMBIX 0 KaTETOPUSM B KAadeCTBE AOIOJIHU-
TEJIBHOTO KJIACCU(PUKALMOHHOTO MOKa3aTessl MOTYT UCHOJIb30BAaThCs KOJINYECTBEHHBIE U BEPOST-
HOCTHBIE OLICHKH TOYHOCTH U JJOCTOBEPHOCTH OIIPEIECIICHNs OCHOBHBIX ITOJICYUETHBIX NIaPAMETPOB.
CooTHoOLIEHHE pa3InYHBIX IPOMBIIIEHHBIX TUIIOB U COPTOB Py, IPYU HEBO3MOXHOCTH X OKOH-
TYPUBAHMUSI, OIIPENEIAETCS CTATUCTUYECKH.

3abanaHcoBble (IOTEHIIMAIBHO-9KOHOMUYECKHUE) 3aachl OJICYUTHIBAIOTCS U YUUTHIBAIOTCA
B TOM ciyuae, eciad B TOO KoHIuuui J0oKa3aHa BO3MOYKHOCTh MX COXPAHHOCTU B HEApaxX JUIs
MOCTIEAYIOMIETO M3BJICYCHHS MM EIeCO00Pa3HOCTh MOMYTHOTO M3BJICUCHHS, CKIAIUPOBAHUS H
COXpaHeHMs Ui Mclosib30BaHus B Oyayuiem. Ilpu moacuere 3abanaHCOBBIX 3alacoOB IMPOM3BO-
IUTCS MX MOApA3JIeleHUe B 3aBUCUMOCTH OT IPUYMH OTHECEHMsI 3a11acoB K 3a0alaHCOBBIM (3KO-
HOMHYECKHX, TEXHOJIOIMYECKUX, THIPOTE€OJIOTHYECKUX, IKOJIOTHUECKUX U JIp.).

banancoBele 1 3a0anaHCOBbIE 3amachl MOJCYUTHIBAIOTCS AJIS CYXOW pyJibl C yKa3aHHEM ee
BIIQXKHOCTU B €CTECTBEHHOM 3ajleraHuu. [[Jisl BIaroeMKux, MOPUCTBIX PyZ MPOU3BOJUTCS TaKkKe
MOJCYET 3al1aCOB ChIPOU PYABI.

55. Ilpu noacyere 3amacoB TPAAULIUOHHBIMUA METOJAMU (T€0JIOTMUYECKUX OJIOKOB, pa3pe3oB
U JIp.) OJIKHBI OBITH BBISIBJIEHBI IIPOOBI C aHOMAJIBHO BBICOKUM COZIEp KaHuEM BoJib(hpama («ypa-
raHHbIe» MPOOBI), IPOAHATM3UPOBAHO UX BIMSHUE HAa BEJIMYMHY CPEAHEr0 COJEpKaHUs IO pas-
BEJIOYHBIM CEYEHHUSM M MOACUYETHBIM OJIOKAaM U MPH HEOOXOAMMOCTH OTPAaHMYEHO MX BIUSHUE.
Yactu pyaHBIX TEJ ¢ BBICOKMM COJEP/KaHUEM U YBEJIIMYEHHOW MOLIHOCTBIO WJIM YYAaCTKH C BbI-
COKUM KO3(Q(DUIMEHTOM PYIOHOCHOCTH CJENYeT BBLACIATh B CaMOCTOSATEIbHbIE IOJCUETHBIE
61oku 1 60JIee NeTaabHO Pa3BEAbIBATh.

Ha pa3pabatbiBaeMbIX MECTOPOKIAECHUAX ISl ONPEEIEHHS YPOBHS «yparaHHbIX» 3HAUEHUU
Y METOAMKHU MX 3aMEHBI CJIIEyeT UCIIOJIb30BaTh PE3yJIbTaThl CONIOCTABICHUS JaHHBIX Pa3BEIKU U
JKCIUTyaTallMu (B TOM 4MCJI€ OCOOEHHOCTH M3MEHEHUs paclpezeseHus npol Mo KiaccaM coaep-
KaHWU BOJIb()pama Mo TaHHBIM CTYIIEHUS Pa3BEeIOYHON CETH).

56. Ha pa3pabaTbiBaeMbIX MECTOPOXKAECHUAX BCKPBIThIE, IOATOTOBICHHbIE U FOTOBBIE K BbI-
€MKE, a TaKXKe HaXOAjIIMecs B OXPAaHHBIX LEIMKaX TIOPHO-KAallMTAJIbHBIX M TOPHO-
MOJITOTOBUTENBHBIX BHIPA0OTOK 3armachl pya MOACYUTHIBAIOTCS OTICIBHO C MOAPA3ICICHUEM IO
KAaTETOPHUSM B COOTBETCTBUH CO CTEIIEHBIO UX N3YyYEHHOCTH.

57. 3anacel pyJ, 3aKJIFOUYEHHBIE B OXPaHHBIX L[EIMKaX KPYIIHBIX BOJOEMOB U BOJJOTOKOB, Ha-
CEJIEHHBIX ITYHKTOB, KalUTaJbHBIX COOPYKEHUH U CEIbCKOXO3SHCTBEHHBIX OOBEKTOB, 3allOBE-
HUKOB, TAaMSATHUKOB MPHUPOJIBI, HCTOPUU U KYJIBTYPBI, OTHOCATCS K OaTaHCOBBIM M 3a0ajaHco-
BBIM B COOTBETCTBUU C YTBEPKACHHBIMU KOHAULIMAMMU.

58. Ha pa3pabarbiBaeMbIX MECTOPOXKACHUAX JJIs1 KOHTPOJIS 3a MOJIHOTOM OTpabOTKH paHee
YTBEPKICHHBIX 3aI1acOB U 00OCHOBAHMS JOCTOBEPHOCTHU MOACUYUTAHHBIX TP IKCIUTyaTalllH 3a-
MacoB HEOOXOJMMO MPOU3BOANTH COMOCTABICHHE JAHHBIX Pa3BEAKH W JKCIUTyaTallMH IO 3ama-
caM, yCIIOBMSIM 3aJleraHusi, MOP(OJIOTUH, MOIIHOCTH, BHYTPEHHEMY CTPOEHHUIO PYAHBIX Tell, KO-
3pGUIHEHTY PYIOHOCHOCTH, COAEPKAHUIO IOJIE3HBIX KOMIOHEHTOB B COOTBETCTBUU ¢ «Meto-
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JUYECKUMH PEKOMEHIALMSIMU MO COMOCTABJICHUIO JAHHBIX Pa3BEIKU U Pa3pabOTKU MECTOPOXK-
JICHUM TBEPJBIX IOJE3HBIX HCKOMAEMbIX», YTBEepkKIAeHHbIMU MIIP Poccum B ycraHOBIE€HHOM
MOPSJIKE.

B marepuanax comocTaBlIeHUs TOJDKHBI OBITh MPUBEACHBI KOHTYPHI PaHEe YTBEP KICHHBIX
opraHaMy TOCOKCIIEPTH3bI U TMOTAIICHHBIX 3aMacoB (B TOM YHCJIE€ JTOOBITHIX M OCTABIIMUXCS B IIe-
JIMKaX), CIIUCAHHBIX KaK HEMOJTBEPAUBIIUXCS, KOHTYPHI IIONIAJEH MpUpallMBAEMbIX 3a1acoB, a
TaK)Ke CBEJICHUS O 3aIacax, YHCISIINXCS Ha TOCYJapCTBEHHOM Oaiance (B TOM 4mcliie — 00 Oc-
TaTKE 3allacoOB, PAHEE YTBEPKICHHBIX YIIOJHOMOYEHHBIM 3KCIIEPTHBIM OPraHOM); MPECTABICHBI
TaOJIUIBI IBUKEHUS 3a11acoB (110 KaTeTOPHUSM, PYAHBIM Te€JIaM U MECTOPOXK/ICHUIO B 1I€JIOM) U 0a-
JIAHC PYyJAbl C XapAKTEPUCTUKOW €€ Ka4eCTBA B KOHTYPE MOTAalIEHHBIX 3alacOB, OTPAKAOIINN H3-
MEHEHHUE YTBEPKIAEHHBIX YIIOJTHOMOYEHHBIM 3KCIIEPTHBIM OPraHOM 3aIlacoB IIPU JOPAa3BEIKE, TO-
TepH MpHU J00bIUE U TPAHCTIOPTUPOBKE, BHIXO] TOBAPHOU MPOAYKIIMHU U IMMOTEPH MPH MepepadoTKe
pya. Pe3ynbTaThl COMOCTABICHHUS COMPOBOXKIAOTCS TpadUKOM, WILTIOCTPUPYIOMEH HU3MEHEHHE
MPEICTABIEHNUN O TOPHO-T€OJOTHYECKUX YCIOBUSAX MECTOPOKICHHUS.

Ecnau nanHble pa3Beaku B 1IeJIOM MOATBEPKAAIOTCA pa3pabOTKONM MIIM UMEIOIIHeCs He3Ha-
YUTEBHBIC PACX0KICHHUS HE BIMSIOT Ha TEXHUKO-YKOHOMHYECKHE MOKa3aTeau TOpHOA00bIBaO-
IIETO MPEIIPUATHS, IJI1 CONOCTABIICHUS JAaHHBIX Pa3BEIKHA U Pa3padOTKH MOTYT OBITh UCTIOIB30-
BAaHBI PE3YJIbTATHI T'€0JIOTO-MAPKIIEHAEPCKOTO yUeTa.

[To MecTopoXXaeHHI0, HA KOTOPOM 10 MHEHHMIO HEIIPOMNOJIb30BaTENsl YTBEPKIACHHbBIC YIIOJI-
HOMOYEHHBIM 3KCIIEPTHBIM OPTraHOM 3allachl WM KauyeCTBO Py HE MOJATBEPAWIIMCH MPU paszpa-
00TKe WM HEOOXOAMMO BBEJCHUE MTOMPABOYHBIX KOA(D(DHUIIMEHTOB B paHee yTBEPKICHHbBIE IMapa-
METPBI WJIA 3aIachl, 00s3aTEIBHBIM SBJSETCS BBHIMOJHEHUE CIICIMATBHOTO TO0JICUeTa 3armacoB 1o
JAHHBIM JOPA3BEAKU M SKCIUTyaTallMOHHOW pa3BEJKU U OLIEHKA JOCTOBEPHOCTU PE3yIbTAaTOB, IO-
JyYEHHBIX TP MPOBEICHUH 3TUX PadoOT.

[Tpu ananm3e pe3yabTaTOB COMOCTABIECHUSI HEOOXOAMMO YCTAaHOBUTH BETUYHHBI U3MCHEHHM
pu pa3paboOTKe WU JTOpa3BEAKE YTBEPKICHHBIX YITOJTHOMOUYEHHBIM IKCIIEPTHBIM OPraHOM IO/I-
CYETHBIX TMapaMeTpoB (TUIOMIaJeH MOACYETa, MOIIHOCTEH PYAHBIX Tel, KOIPOUIMEHTOB PYI0-
HOCHOCTH, COJIEp>KaHUM TMOJIE3HBIX KOMIIOHEHTOB, OOBEMHBIX MAacC U T. J1.), 3aI1aCOB M KayecTBa
PYA, a TAK)KE BBIICHUTH MIPUYMHBI 3TUX U3MEHEHUM.

59. B nocnenHue roasl Ipu MOJCUYETE 3aMacOB PYAHBIX MECTOPOXKICHUN HAXOIUT MpHUME-
HEHUE METOJ| I'€O0CTATUCTUYECKOIO0 MOJIECIUPOBAHUSA, IMO3BOJISIOIMIMN HUCIIOJIb30BaTh MPOLENYPY
KpalruHra JJisi UCCIENOBAaHMS 3aKOHOMEPHOCTEW MPOCTPAHCTBEHHOI'O PACHPENEIEHUS U3ydae-
MbIX MPU3HAKOB (KOHUEHTPAIMK TOJE3HOTO KOMIIOHEHTA, MOIIHOCTEH PYIHBIX MEPECECUCHMUI,
METPOTIPOLICHTOB) U WX OIICHUBAHMUSI, C YCTAHOBJICHUEM aMIUTUTY bl BO3MOXHBIX OITHOOK.

D¢ dexTHBHOCTS TPUMEHEHHUS KPAUTHHTa B 3HAYUTEIILHON CTENEHU O0YCIIOBIIEHA KOJUYe-
CTBOM M Ka4eCTBOM HMCXOIHOW pa3BelOYHOM MH(OpPMAIIMK, METO0JIOTHEN aHalli3a MEePBUYHBIX
JAHHBIX M MOJCIUPOBAHMs, OTBEYAIOUIEH WHAMBUIAYAJIbHBIM T€0JOTHYECKHUM OCOOCHHOCTSIM
CTPOEHUS PA3BEABIBAEMOI0 MECTOPOKICHUS (3aKOHAM PacCIpeIeIICHUs MOICUETHRIX apaMeTPOB,
XapakTepy TPEHJa U aHU30TPONUH, BIUSHUIO CTPYKTYPHBIX FPaHUL, CTPYKTYpPE U Ka4eCTBY DKC-
MepUMEHTAJIbHBIX BapUOTpaMM, IapaMeTpaM MOMCKOBOIO 3Jutunconaa u Ap.). [Ipu ucnons3oa-
HUU TIPOLIETYPhl KpaUTHHTa KOJUYECTBO U TUIOTHOCTh Pa3BEIOYHBIX MMEPECEUCHUM JOJKHBI ObITh
JOCTaTOYHBIMU IS 0OOCHOBAHUSI ONTUMAIBHBIX MHTEPIIOJISIIMOHHBIX (GOpMYIT (I IBYXMEPHO-
ro MOJEIUPOBAHUS — HE MEHEE HECKOJBKUX JIECITKOB Pa3BEIOYHBIX NIEPECCUCHUH, I TPEXMED-
HOTO — HE MEHee MEPBBIX COTEH Mp00). M3ydeHne CBONCTB MPOCTPAHCTBEHHBIX TIEPEMEHHBIX pe-
KOMEHYETCA MPOU3BOINTh HA YYaCTKaXx JeTalu3aluu.

Brrunciienne BaprorpaMM IpOU3BOJUTCS HA OCHOBE JAHHBIX OMPOOOBAHMS MO CKBO3HBIM
PYIHBIM TIEpeCceUCHHSIM (KUIBHBIN THIT), COCTABHBIM Mpo0aM, JJIMHA KOTOPBIX COTJIACyeTcs ¢ yc-
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TYIIOM Kapbepa (IITOKBEPKH, MOIIHbIE MUHEPAIN30BAHHBIE 30HBI), M [0 WHTEpBajaM OMpoOoBa-
HUSL.

IIpn moctpoeHuH OJIOYHOW T€OCTATUCTHUECKOM MOJEIM MECTOPOKIEHUS MaKCUMAaIbHO
BO3MOXHBIA pasMep 3JIEMEHTAPHOro OJoKa BBIOMpAETCs HUCXOIs U3 IUIAHUPYEMOW TEXHOJIOTHMHU
J00BIYM, MUHUMAJIBHBIM ONpeAesnseTcsl IIIOTHOCThIO CO3JaHHOM Ha MECTOPOXKJIEHUH pa3Beaoy-
HOW ceTu HaOIIOACHUN (HE peKOMEHJyeTcs IPUHUMATh pa3Mep CTOPOH 3JIEMEHTAapHOro OJoka
MeHee 1/4 cpenHel IIOTHOCTH CETH).

Pe3ynbraThl nojcyera 3amacoB MOTyT ObITh NPEACTABIEHBI B IBYX BHUJaX: IPU pacyere o
CeTKE OJMHAKOBBIX PaBHOOPHUEHTHPOBAHHBIX OJIOKOB COCTABISIOTCS TAOIMIBI MMOACYETHBIX Ia-
paMeTpoB MO BCEM AJIEMEHTAPHBIM OJIOKAM COBMECTHO CO 3HAUYECHUSMHU JTUCIEPCUU KpPANTHHTA;
IIPU pacyeTe KPYMHBIMHU Te€OJOTHYECKUMHU OJIOKaMH WHAMBUAYAIEHOW T€OMETPUN KaXKIIbIi OJIOK
JIOJKEH OBbITh IIPUBSI3aH B IPOCTPAHCTBE U UMETh CIIUCOK P00, BXOAAILIMX B 30HY BIMSHHUS.

Bce maccuBbl UG POBBIX AAHHBIX (aHHBIE ONMPOOOBAHMS, KOOPAMHATHI MPOO WM PYAHBIX
NEpECEeUEHUH, aHAJTUTUUYECKUE BBIPAKEHUS CTPYKTYPHBIX BapHOIPaMM U Jp.) OJIKHBI IPEICTaB-
JAThCSL B (popMaTax, JOCTYMHBIX IS SKCIEPTU3bl C UCIOIb30BAHUEM HauboJee paclpoCcTpaHEeH-
HBIX IPOTPaMMHBIX KOMILJIEKCOB (Hampumep, B Buje DBF-¢aiinoB ¢ oTenbHbIM yKa3aHUEM CIIO-
coba KoaupoBaHus mpomnymeHHbx 3HaueHnid uian B Buae ASCII-¢daiinos crangaptHoro gopmara
GEOEAS). Mojenu cuMMeTpHU3yIOIIMX NpeoOpa3oBaHuii, TPEHI0B U BapHUOrpaMM, IpoYHe Ma-
paMeTphl MPECTaBISAIOTCA B AaHATUTUYECKOM U ONMCATEILHOM BHUJE.

Cunraercsi, YTO T€OCTATUCTHUECKUIN CIIOCO0 MOJcUeTa 3aMacoB JaeT HaWIyqIlyl0 BO3MOX-
HOCTb YCTAHOBJICHUS OLICHOK CPEIHUX COJEpP’KaHUU I10JI€3HOT0 KOMIIOHEHTA B OJIOKaX, PyAHBIX
Telax U MO MECTOPOXKACHHUIO B IeJIOM 0e3 creluaIbHbIX MPUEMOB IO YMEHBIICHUIO BIUSHUS
«yparaHHblX» Mpo0, MO3BOJSET CHU3UTh OMIMOKM OKOHTYPUBAaHUS PYIHBIX TEJ C BEChbMa CIIOXK-
HOW MOP(OJIOTHEe M BHYTPEHHHM CTPOCHHEM M ONTHMH3UPOBATH TEXHOJIOTHUIO OTPAOOTKH Me-
CTOpOXKJeHUs. BMmecTe ¢ TeM, reocTaTMCTHUYECKHE METOJbI MOJCYETa 3alacoB JOJKHBI OBITh
KOHTPOJIUPYEMBIMU B CBOEM IPUMEHEHHH U MOJYUHEHBbl 0COOEHHOCTSM I'€0JIOTHYECKOro CTpoe-
HUSL MECTOPOXKICHUS. Pe3ynpTaThl T€0CTaTUCTUYECKOIO MOJIEIUPOBAHNS U OLEHUBAHUS JIOJKHBI
IIPOBEPATHCS (CPaBHUBATBCS) € PE3yJIbTATAMU TPAJULUOHHBIX METOIOB IIOACYETAa 3alacoB Ha
IIPEICTABUTEIIBHBIX y4aCTKAX.

60. ITpu KOMIBIOTEPHOM IOJICUETE 3aM1acoB JOJKHA ObITh 00ecreYeHa BO3MOKHOCTb IPO-
CMOTpa, IPOBEPKU U KOPPEKTUPOBKH UCXOHBIX JAHHBIX (KOOPAMHATHI Pa3BEJOYHBIX BHIPAOOTOK,
JaHHbIE UHKIMHOMETPUHU, OTMETKH JINTOJIOTO-CTPATUTPAUIECKUX TPAHUL, PE3YIBTATHl OMPOOO-
BaHUs, IJIaHbl ONPOOOBaHMs, MapaMeTpbl KOHAULUN U JAp.), Pe3yIbTaTOB IPOMEXYTOUHBIX pac-
4eTOB U IOCTPOCHMM (KAaTalor PYJHBIX NEPECEUCHUM, BBIJCICHHBIX B COOTBETCTBUU C KOHIH-
LUAMH; T€OJIOTMYECKHAE PA3PE3bl WM IUIAHBI ¢ KOHTYpPaMH IIPOMBILJIEHHOTO OPYIECHEHMS; Mpo-
€KLUN PYAHBIX T€JI HAa TOPU3OHTAJIBHYIO WIH BEPTHUKAIBHYIO INIOCKOCTh; KaTAJIOT IOJICYETHBIX
napaMeTpoB Mo 0JIoKaM, ycTylaM, pa3pe3aM) U CBOAHBIX pe3yJIbTaTOB IOJcCYeTa 3arnacoB. BbI-
XOIHAs JOKYMEHTAIMS W MalluHHas rpaduka JOJDKHBI OTBEYATh CYHIECTBYIOUINM TPEOOBAHHSIM
K 9THM JJOKYMEHTaM I10 COCTaBYy, CTPYKTYpe, hopMme H 1Ip.

61. IToxcyer 3anacoB MOMYTHBIX IOJE3HBIX MCKOIAEMBIX U KOMIIOHEHTOB IIPOU3BOJUTCS B
Ka)XJIOM TI0JICU€THOM OJIOKE B COOTBETCTBUHU C «PexoMeHIanusaMu 1Mo KOMIIJIEKCHOMY HU3Y4YEHHUIO
MECTOPOKJICHUM U NOJCUYETY 3aacoB ITONYTHBIX ITOJE3HBIX MCKOMAEMBIX U KOMIIOHEHTOB», yT-
BepxaeHHbIMU MIIP Poccun B yCTaHOBIIEHHOM MOPSIKE.

62. Iloacuer 3amacoB opoOpMIIIETCS B COOTBETCTBUU € «METOINYECKUMHU PEKOMEHAALUIMU
M0 COCTaBy M MpaBHiaM OQOPMIICHUS MPEACTABISEMBIX Ha TOCYIapPCTBEHHYIO IKCIIEPTU3Y MaTe-
pHAJIOB 110 MOJCYETY 3aM1aCOB METAJUIMYECKUX U HEMETAJUIMYECKHUX MOJIE3HBIX UCKOMAEMBIX», YT-
BepxkaeHHbIMU MIIP Poccun B ycTaHOBIIEHHOM TOPsIZIKE.
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VII. CreneHb N3y4eHHOCTH MeCTOPOKAeHU I (Y4aCTKOB MeCTOPO KIEeHM i)

[To cTenenn U3y4yeHHOCTH MECTOPOXKACHHS (M UX YUYACTKH) MOTYT OBbITh OTHECEHBI K TPYIIIe
OLICHEHHBIX WJIM Pa3BEJaHHBIX B COOTBETCTBHHU C TpeOoBaHMsIM pasnena 3 «Kiaccudukanum 3a-
MaCOB MECTOPOXKACHUN U MIPOTHO3HBIX PECYPCOB TBEP/ABIX MOJE3HBIX MCKOMAEMBIX», YTBEPKIACH-
HOM npuka3zoM MuHHCTpa npupoaAHbIX pecypcoB Poccuiickoin @enepaunu ot 7 mapra 1997r. Ne
40.

CrerneHb M3YYEHHOCTH IS OIEHEHHBIX MECTOPOXKICHHUN OMpEIeNseT IeIeco00pa3sHOCTh
MIPOJOJIKEHUST Pa3BEOUHBIX paboT Ha 00BEKTE, /IS pa3BEAAHHBIX — MOATOTOBIEHHOCTh MECTO-
POXKJIEHMS U1 IPOMBIILIIEHHOT'O OCBOEHUS.

63. Ha olleHeHHBIX MECTOPOXKICHUAX BOJbPPAMOBBIX Py JAOKHA OBITH OMpeaeieHa MX
MIPOMBIIIJIEHHAS [IEHHOCTh U 11€JIECO00Pa3HOCTh MPOBEACHUS Pa3BEIOYHON CTaAUU padOT, BBISIB-
JeHbl 00IIMe MaciTadbl MECTOPOXKACHMS, BbIIEJICHBl HauOoJiee MEePCHEKTUBHBIE YYAaCTKH IS
000CHOBaHMSI MOCJIEI0BATEIBLHOCTH PA3BEIKU U MOCIEIYIOIIEeH OTPaOOTKH.

[TapaMeTpbl KOHIULIMK JJIS1 IOJICYETA 3a11ACOB JOJIKHBI ObITh YCTAaHOBJIEHBI HA OCHOBE TEX-
HUKO-2KOHOMHUYECKOTO OOOCHOBAaHHS BPEMEHHBIX Pa3BEIOYHBIX KOHAMIIMM, pa3paldaThiBaeMbIX
Ha OCHOBE OTYETOB O pe3yJbTaTaX OLIEHOYHBIX PaOOT AJisi HOBBIX OTKPBITBIX MECTOPOKICHUMH,
KaK B IIEJIOM, TaK M 1O OTAEIHHBIM MX 4YacTsM, B 00beMe, JOCTATOYHOM IS MPEABAPUTEILHOMN
re0JIOr0-73KOHOMUYECKOM OLIEHKU MECTOPOXKICHUS.

3anacbl OLEHEHHBIX MECTOPOXKACHHUM MO CTENEHH M3YYEHHOCTH KBAIU(UIMPYIOTCS, IJ1aB-
HBIM 00pa3oM, no kateropuu C, u, yactuyHo, C;.

Coobpaxenus o crioco0ax ¥ cCUCTEMax pa3pabOTKH MECTOPOXKIACHHUS, BOZMOXKHBIX MACIITa-
06ax 100bIYM OOOCHOBBIBAIOTCS YKPYITHEHO Ha OCHOBE IPOEKTOB-aHAJIOTOB; TEXHOJIOTMYECKHE
CXeMbI 00OTaIllEHUsI C YUeTOM KOMIUIEKCHOTO MCIOJIb30BaHUs ChIPbs, BO3MOKHBIN BBIXOJA U Ka-
YECTBO TOBAPHOU MPOJYKIHUU YCTAHABIMBAIOTCA HA OCHOBE UCCJIEAOBAaHUMN JIa0OPATOPHBIX MPo0;
KalMTaJbHBIC 3aTPATHI HA CTPOUTEIHCTBO PYIHHUKA, CE0ECTOMMOCTh TOBAPHOU MPOAYKIIMH H JIPY-
rre SKOHOMHYECKHE MOKa3aTesId ONPEENSIIOTCS 0 YKPYITHEHHBIM pacyeTaM Ha 0a3e IMpOeKTOB-
aHaJIOrOB.

Bormpockl  X03sHCTBEHHO-TIMTHEBOTO BOJOCHA0KEHUSI TOPHOMOOBIBAIOIINX TPEIITPHSITHIA
IIPU OLICHKE IMPOMBIIUICHHOW 3HAYMMOCTH MECTOPOXKIACHUN TBEPABIX IOJE3HBIX HCKOMAEMbIX
MIPEABAPUTEIBHO XapaKTEPU3YIOTCS, OCHOBBIBASACH HA CYHIECTBYIOIIMX, Pa3BEAbIBAEMBIX U BEPO-
STHBIX UCTOYHUKAX BOJOCHA0KECHHUSI.

PaccmaTpuBaeTcs 1 OIlEeHHMBAETCSl BOZMOXKHOE BIUSIHUE OTPAaOOTKH MECTOPOKIACHUN Ha OK-
PYKAIOLIYIO Cpeny.

Jljis neTabHOTrO M3y4eHus MOphOoJIOTUH OpYACHEHHs], BEIIECTBEHHOI0 COCTaBa Pyl U pas-
pabOTKH TEXHOJOTUYECKUX CXEM OOOTalleHus U MmepepaboTKU Py Ha OICHEHHBIX MECTOPOXK]IE-
HUSX (y9acTKax) MOXKET OCYIIECTBIATHCS OMBITHO-TIpOoMbINIIeHHas pa3padorka (OIIP). OIIP
MPOBOJUTCS B paMKax MPOEKTa pPa3BEJOYHOUN CTaguu padOThl MO PEIICHUI0 TOCYAapCTBEHHON
HKCHEPTU3bl MaTEpPHAJIOB MOJCYETa 3allacoB B TeueHHe He Oosiee 3 nmeT Ha HauboJee XapakTep-
HBIX, MIPEJCTABUTENbHBIX JI1 OOJIbIIEH YaCTU MECTOPOXKICHUS Y4aCTKaX, BKIIOYAOIIUX TUIHAY-
HBIE JUJISl MecTOpoXKaeHust pyabl. Macmtad u cpoku OIIP 1omkHBI OBITH COTIACOBAHHBI C Opra-
Hamu @DenepasibHON CIIY>)KOBbI 1O KOJIOTUYECKOMY, TEXHOJOTHYECKOMY M aTOMHOMY HaI30py
(Pocrexnamzop). Heooxomumocts npoBeaenus OIIP momkHa ObITH 000CHOBaHA B KaXKIIOM KOH-
KPETHOM CJIy4dae ¢ ONPEICIICHUEM €€ LeIei U 3a1ay.

[Iposenenue OIIP nukTyercss 0OBIYHO HEOOXOAMMOCTBIO BBISIBICHUSI OCOOCHHOCTEH reosio-
THYECKOT0 CTPOCHUS PYIHBIX Tel (M3MEHUYMBOCTH MOP(OJIOTUU M BHYTPEHHETO CTPOSHUS), TOP-
HO-TEOJIOTUYECKUX U TOPHOTEXHUYECKUX YCIOBHH OTPaOOTKH, TEXHOJOTHUU NOOBIYU PyI U HX
oOoramieHust (MIPUPOAHBIE PA3HOBUIHOCTH U TEXHOJIOTMYECKHE TUIIBI Py U UX B3aMMOOTHOIIIE-
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Hus). Pemenne 3TUX BOIPOCOB BO3MOYKHO TOJIBKO MPHU BCKPBITUU PYAHBIX TEJ HA CYIIECTBEHHYIO
r11yOuHY U NPOTSKEHHOCTb.

K OIIP Heob6xoaumo Taxke mpuderaTh Ipy BHEIPEHUN HOBBIX METOJOB JOOBIYH TTOJIE3HBIX
MCKOIIA€MBbIX, KaK, Hal[PUMEep, CKBOKUHHAS TUAPOA00bIYA Pa3phIXJICHHBIX PyA C OONBIINX U Ma-
JBIX TIyOMH, a TaKkKe MpU OTpabOTKE HOBBIX HETPAAMLMOHHBIX TUNOB pyid. Kpome Toro, OIIP
1eJ1ec000pa3Ha MpU OCBOCHUU KPYIHBIX M TMTAHTCKUX MECTOPOXKIEHUHM, HAa KOTOPBIX, MPEKIE
9YeM NPUCTYNUTh K CTPOUTENBCTBY KPYMHBIX (haOpuk, pa3paboTaHHAs TEXHOJOTHYECKas CXxema
UCIBITHIBAETCS M COBEPLICHCTBYETCS] Ha HEOONIBIINX 000raTUTENbHBIX (padpHKax.

64. Ha pa3BegaHHBIX MECTOPOXKIEHUSAX Ka4eCTBO U KOJIMYECTBO 3allacoB, UX TEXHOJIOTHYE-
CKHE CBOMCTBA, THAPOTEOIOTUIECKHIE, TOPHOTEXHUIECKHIE U HKOJIOTUYECKHIE YCIOBUS Pa3padOTKu
JOJDKHBI OBITh M3Y4YEeHBI M0 CKBRKMHAM M TOPHBIM BBIPAOOTKaM C MOJHOTOM, JOCTATOYHOW JUIS
pa3pabOTKH TEXHUKO-9KOHOMUYECKOI'0 0OOCHOBAHHUS PEIIEHUs O MOPSAKE U YCIOBUSAX UX BOBJIE-
YEeHUs B IPOMBILIUIEHHOE OCBOEHHE, a TAKKE O NMPOEKTUPOBAHUU CTPOUTENIHCTBA UM PEKOHCT-
pyKIMU Ha uX 6a3e TOPHOJ0OBIBAIONIETO TPOU3BOICTRA.

Pa3zBeaHHbBIE MECTOPOXKAECHUS 10 CTENEHW W3YYEHHOCTH JOJIKHBI YIOBJIETBODPSTH Clle-
IYIOLUM TpeOOBaHUAM:

o0ecrieyeHa BO3MOYKHOCTh KBaJIM()MKALMK 3aIacoB MO KaTETOPUSM, COOTBETCTBYIOLIUM
TpYIIE CI0KHOCTH Fe€0JOTHYECKOTO CTPOCHHUSI MECTOPOXKICHUS;

BEIIECTBEHHBI COCTAaB U TEXHOJIOIMUYECKUE CBOWCTBA MPOMBIIIJICHHBIX TUIIOB U COPTOB
MIOJIE3HOT0 MCKONAeMOr0 M3y4YeHbl C JI€TAIbHOCTHIO, O0ECIEUUBAIOLIEH MOITYyYeHHE HUCXOHBIX
TAHHBIX, JOCTATOYHBIX I MPOEKTUPOBAHUS PALMOHATIHHONW TEXHOJOTHH HMX NepepadOTKH ¢
KOMIUIEKCHBIM M3BJICYEHHUEM BCEX IOJIE3HBIX KOMIIOHEHTOB, UMEIOLINX MPOMBIIIJICHHOE 3Haue-
HUE, U OIpe/IeeHNs HAlpaBJICHUs MCIIOJIb30BaHUS OTXOJOB IPOM3BOJCTBA MM ONTHUMAJIBHOIO
BapHaHTa MX CKJIaIUPOBAHUS;

3amacel JIPYIMX COBMECTHO 3aJIeTAIONIMX IOJIE3HBIX MCKOMAeMbIX (BKIIOYAsi IOPOJIBI
BCKPBILIM U MOA3EMHBIE BOJIbI) C CONEPKAIMMHUCA B HUX KOMIIOHEHTaMH, OTHECEHHbIE Ha OCHO-
BaHUU KOHJUIMH K OalaHCOBBIM, U3yYEHBl U OLIEHEHBI B CTENEHH, IOCTaTOYHOW I onpexee-
HUS X KOJIMYECTBA U BO3MOXKHBIX HAIIPABIEHUH HCIIOIb30BAHNUS;

THJIPOr€0JIOTMYECKUE,  HMH)KEHEPHO-T€OJIOTUYECKHE,  I€OKPUOJIOTUYECKHE,  TOpPHO-
re0JIOTMYECKUE, IKOJIOTHYECKHUE U IPYrHe IPUPOHbIE YCIOBHS U3YyYEHBI C AE€TalbHOCTBIO, 00ec-
MIEYMBAIONIEH MOMyYeHUE MCXOMHBIX JAHHBIX, HEOOXOAMMBIX JJISi COCTABIICHUS MPOEKTa paspa-
OOTKM MECTOPOXKIEHHUS C y4eTOM TpeOOBaHMI MPHUPOJOOXPAHHOTO 3aKOHOAATEIHCTBA M 0€30-
MaCHOCTH FOPHBIX paboT;

JOCTOBEPHOCTh JAHHBIX O F€0JOIMYECKOM CTPOCHUH, YCIOBUSIX 3ajleraHus U Mop(hosiorun
PYIOHBIX TEJ, Ka4eCTBE M KOJIMYECTBE 3alacoB MOATBEPKACHA HA MPEJCTABUTEIBHBIX JUISI BCETO
MECTOPOXKIECHUS yJacTKaxX JeTaau3aliu, pa3Mep U MOJOKEHHE KOTOPBIX ONpPeNessItoTCs HEApO-
MI0JIb30BAaTENIEM B KaX/J10M KOHKPETHOM Ciy4ae B 3aBUCUMOCTH OT MX I€0JOTHYECKUX OCOOEHHO-
cTeu;

PAcCMOTPEHO BO3MOXKHOE BIIHMSIHAE Pa3pabOTKU MECTOPOXKICHHUS Ha OKPYKAIOIIYIO Cpely
U J1aHbl PEKOMEHJIAlIH 110 IPEJOTBPAILEHUIO WX CHU)KEHUIO IPOrHO3UPYEMOT0 YPOBHS OTpULIa-
TEJBbHBIX HKOJOTUYECKUX MOCIEACTBUM 10 TPeOOBaHUI COOTBETCTBYIOIIMX HOPMATUBHBIX JOKY-
MEHTOB;

[OJICYETHBIE  IApaMeTpbl  KOHJMLIMHA  yCTAHOBJIEHbl HAa  OCHOBAaHUU  TEXHMKO-
HSKOHOMHYECKHUX PacueToB, MO3BOJSIONIMX ONPENSIUTh MAcUITaObl M HMPOMBILIUIEHHYIO 3HAYU-
MOCTb MECTOPOKIEHUS C HEOOXOUMOMN CTETIEHBIO JOCTOBEPHOCTH.

ParmonanbHOE COOTHOIIEHUE 3aIIacOB PA3IMYHBIX KATETOPUI OMPEENIIeTCsl HEAPOIOIb30-
BaTeJIEM C y4YETOM JOINYCTUMOTO MPEeANPUHUMATEIBCKOTO0 pUCKA. BO3MOMXKHOCTH MOJHOTO WM
YaCTUYHOI'O UCIOJIB30BaHMs 3amacoB kateropuu C, mpu NpoeKTUPOBAHUN OTPAOOTKU MECTOPOXK-
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JEHUI B KaXXJOM KOHKPETHOM CJIy4ae ONPEAEIACTCS TOCYIapCTBEHHOW I'€OJIOrMYECKON IKCHIED-
TH30M M odopmiIsgeTcsl B BUAEC peKoMeHAanuu. Pemarommmu (hakTopamMu IpH 3TOM SIBISIOTCS
0COOCHHOCTH TE€OJIOTHYECKOTO CTPOCHUS PYIHBIX TEJl, UX MOIIHOCTh M XapaKTep pacupeeecHus
B HUX PYJHON MHUHEpalIU3allH, OIEHKA BO3MOXHBIX OIIMOOK pa3BeIKku (METOJ0B, TEXHUUECKUX
CPEACTB, OMPOOOBAaHUS U AHAIMTHKHN), a TAK)KE OMBIT Pa3BEIKU U Pa3pabOTKU MECTOPOKICHUN
AHAJIOTUYHOI'O THIIA.

Pa3BeganHble MECTOPOXKIAECHHUS OTHOCITCA K IMOATOTOBJIEHHBIM JUISI MPOMBIILICHHOTO OC-
BOGHHUSI MPHU BHITIOTHEHUH HACTOSIIUX PEKOMEHIAIMN U TIOCJIe YTBEPXKACHUS 3amacoB (OamaHCo-
BBIX M 3a0aJ1aHCOBBIX) B YCTAHOBJICHHOM TOPSIAKE.

VIIL. Ilepecuer u nepeyTBep:KIeHNE 3aN1ACOB

[Tepecuet u nepeyTBepKAEHUE 3aM1aCOB B YCTAHOBICHHOM MOPSJIKE MPOU3BOAUTCS O UHU-
[IMaTUBE HEAPOMOJIb30BaTENs, @ TAKKE KOHTPOJBHBIX M HAJ30PHBIX OPTaHOB B CIydYasiX CYIIECT-
BEHHOT'O M3MEHEHHUS MPEACTABICHUN O KA4eCTBE M KOJUYECTBE 3allacOB MECTOPOXKIEHHUS U €Tro
re0JIOr0-7’KOHOMUYECKOM OIIEHKE B PE3y/bTaTe JIOMOJHHUTENbHBIX Te0J0rOpa3BeIOYHbIX U J0-
OBIYHBIX PadoT.

[To uHMIIMATUBE HEAPOIOIH30BATENS TIEPECUET U MEePEyTBEPKACHUE 3aM1aCOB MPOU3BOAUTCS
MIPU HACTYIUICHUH CIIy4YaeB, CYIIECTBEHHO YXYAIIAIOUUX SKOHOMUKY MPEAIPUSITH:

CYILIECTBEHHOM HEMOATBEPKACHUU Pa3BeJaHHBIX U YTBEPKICHHBIX paHEe 3aMacoB U (1K)
X Ka4eCTBa;

00BEKTUBHOM, cyiecTBeHHOM (6oiee 20 %) u cTaOWIBHOM MaJCHUM IIEHBI MPOIAYKIIUU
MIPU COXPAaHEHUHU YPOBHS CEOECTOMMOCTH MPOU3BOICTRA;

W3MEHEHUU TPEOOBAHUN MPOMBIIIJIEHHOCTH K KAYECTBY MUHEPATBHOTO CHIPhS;

Korja oOlee KOJHM4YeCcTBO OaaHCOBBIX 3aIlacOB, CIIMCAHHBIX ¥ HaMEYaeMbBIX K CIIMCAHUIO
KaK HEMOJTBEPAUBIINXCA (B MPOLIECCE TOMOJIHUTEIBHONU pa3BEIKH, SKCILTyaTallAOHHON pa3BeIKU
U pa3pabOTKW MECTOPOXKIEHHUS), a TakKKe He NOAJeXaluuX OTpabOTKE IO TEXHHUKO-
SKOHOMUYECKUM TPUYUHAM, MPEBHIIIAET HOPMATUBBI, YCTAHOBJICHHBIC NEHCTBYIOIIMM TMOJIOXKE-
HHUEM O TIOpSAJIKE CIIMCAHMS 3aracoB IOJIE3HBIX HMCKOIMAEeMbIX ¢ OajaHca TOPHOI00BIBAIOIINX
npeanpusatuil (1. e. 6onee 20 %).

[To mHUIIMATHBE KOHTPOJBHBIX U HAJI30PHBIX OPTaHOB MEpecUeT U MepeyTBEPKICHHUE 3ara-
COB MPOU3BOJUTCS MPHU HACTYIUICHUH CIy4YaeB, YIIEMIISIOMNUX MpaBa HEAPOBIaAeIblla (rocyaap-
CTBAa) B YaCTU HEOOOCHOBAaHHOTO YMEHBIIEHUS HAJIOroo0iaraemMoi 0asbl:

yBeIWYEHUU OallaHCOBBIX 3aMacoB, IO CPAaBHEHUIO C paHEE YTBEPKICHHBIMU, OOjee yeM
Ha 50 %;

CYIIECTBEHHOM M CTaOWUJIbHOM YBEIMYCHHH MHUPOBBIX IIEH HA MPOAYKIHIO TPEAMPUITHS
(6o1tee 50 % ot 3a10KEHHBIX B 000CHOBAHUS KOHIUIIHAN);

pa3paboTKe U BHEAPEHUH HOBBIX TEXHOJIOTHM, CYIIECTBEHHO YJIYYIIAIOUIUX IKOHOMHUKY
MIPOU3BO/ICTBA;

BBISIBJICHUM B pyJax WJIM BMEMIAIOIIUX MOpPOAaX LIEHHBIX KOMIIOHEHTOB WJIM BPEIHBIX
MpUMeceid, paHee HE YUTCHHBIX ITPHU OLIEHKE MECTOPOXKICHUS U MPOECKTUPOBAHUY MPEANPUATHSL.

DKOHOMHYECKHE MPOOIEMbI IPEANPUSITHS, BHI3BAHHBIC BPEMEHHBIMU MMPUYUHAMHU (T€0JI0TH-
YECKHE, TEXHOJIOTMYECKUE, THIPOTEOJOTUUYECKHUE U TOPHOTEXHUYECKHE OCTIOKHEHHS, BPEMEHHOE
MaJIcHUe MUPOBBIX I€H MPOAYKIMHU), PEUIAIOTCS C MOMOIIBI0 MEXaHU3Ma IKCIUTyaTallMOHHBIX
KOHJIMIIUMA 1 HEe TpeOYyIOT mepecyeTa U MepeyTBEPKIASHUS 3a1acoB.
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[Tpunoxenne kK MeToIMYECKHUM PEKOMEHA-
UM 1o npuMenenuto Kimaccudukaruu 3ama-
COB MECTOPOKJICHHUI U MTPOTHO3HBIX PECYPCOB
TBEPBIX MOJIE3HBIX UCKOMAeMbIX (BOJIBb(pa-
MOBBIX PYA)

XapaKTepMCanecKne moxasaTe/in CJI0KHOCTH I'€¢0JJIOrHY€CKOro CTpoeHusd
MeCTOPODKIleHI/Iﬁ TBEPABIX MOJIE3HBIX HCKOITA€EMbBIX

Cucrema pa3BeJKH U IJIOTHOCTb Pa3BEIOYHON CETH 3aBUCAT B OCHOBHOM OT HECKOJBKHX
MPUPOAHBIX (PAKTOPOB: YCIOBUH 3aJeTaHUs U CTPYKTYPHO-T€OJIOTHYECKUX OCOOEHHOCTEH py/I-
HBIX TeJ (BBIACPKAHHOCTH U MOP(OJOTHH PYAHBIX TEJ, XapaKTepa T'PaHMI]) U pacHpeacICHUs
MOJIE3HOTO KOMIIOHEHTA (CTENEeHU M3MEHYMBOCTH KaueCTBa MOJIE3HOIO UCKOIAeMOTO B IIpeeax
PYZIHBIX TEI).

B kauecTBE OCHOBHBIX KOJMYECTBEHHBIX MOKA3aTENIEW CIOKHOCTH CTPOCHUS PYAHBIX TEI
PEKOMEH/IYETCsl MCIIOJIB30BaTh CIIEYIOIIUE BENUYUHBL KOG puuuent pynronocHocty (Kp), moka-
3aTelb CIOXKHOCTH () 1 KodhdummenTsl Bapuanuu MOIHOCTH (V) u coxepxkanus (V) B pya-
Heix niepeceueHusx (A Il IIpokodses, 1973).

KoadduimeHT py1o0HOCHOCTH OOBIYHO BBIpaKaeTCsl KaK OTHOIIEHWE JTUHEHHBIX BEJIMYUH —
JJIMHBI PYJHBIX MHTEPBAJIOB 10 CKBAYKMHAM HJIM TOPHBIM BBIpaOOTKaM (), ) K 0OLIel JUIMHE nepe-

CEYCHUH B IIpeAeNax MPOAYKTUBHOM 30HBI (B TPAHULIAX ITPOMBIIIJIEHHOTO OPYAECHEHHUS — ), ):
K=l . (1.1)

IToxa3zarenb CIOKHOCTU PACCUUTBHIBAECTCS M0 OTHOIICHHUIO YMCNIA PyIHBIX nepecedeHuit (Np)
K CyMME€ BCEX pa3BEJOUHBIX NepeceueHUi (pyIHbIX, O€3pYIHBIX BHYTPUKOHTYPHBIX Ny U 3aKOH-
TypHBIX N,;, 00pPHCOBBIBAIOIINX OOIIYIO TPAHUILY CIOKHOTO OOBEKTA):
q= N (1.2)
N,+N.+N,
Koaddumment Bapuanum MomuocT 1 ko3 punneHT Bapuanuu coaepxxanus (B %) BbIUUC-
JISIFOTCS OOILEN3BECTHBIMU CIIOCOOAMU 110 CYMME pa3Bel0YHBIX JAHHBIX:

V.o=Sm 100 : (1.3)
mcp
_Sc

Ve=" .100 | (1.4)
cp

e S, U Sc — COOTBETCTBEHHO CPEIHEKBAAPATUYHBIC OTKJIOHEHHUS MOITHOCTH €AMHHYHBIX
PYJIHBIX TIEPECEUCHUI U COJCP)KAHUS B HUX TOJIC3HOTO KOMIIOHEHTA OT MX CpeHeapru(MeTHIe-
CKMX 3HaueHMH m, 1 Cop,.

OO6001IeHHBIE OPUEHTUPOBOYHBIE TIPEETbHBIC 3HAUEHUS MOKA3aTeIe CIOKHOCTH CTPOE-
HUS PYJIHBIX TEJI IO MECTOPOXKACHUAM 1-, 2-, 3- ¥ 4-i1 TpYII CJIOKHOCTH MPUBEJICHBI B TAOJIHIIC.

Tabauia

KoanyecTBeHHbIE XapaKTEPUCTHKU H3MEHYMBOCTH OCHOBHBIX CBOMCTB OPY/1€HEHHUsI

[Toka3zaTenu U3MEHUYNBOCTH
['pynma mecTopoxaeHwmit 00BEKTOB Pa3BEIKU
(hopMbI COJIepKaHUS
K, q Vo, %o Ve, %
1 2 3 4 5
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1 2 3 4 5
-5 0,9-1,0 | 0,8-0,9 | <40 <40
2-5 0,7-0,9 | 0,6-0,8 | 40-100 40-100
3-5 0,4-0,7 | 0,4-0,6 | 100-150| 100-150
4-5 <04 <04 > 150 > 150

PenieHne mo OoTHECEHUIO MECTOPOXKJIEHHUS K KOHKPETHOW IpyIie MPUHHUMAETCs 10 COBO-
KYIHOCTH BCEH TI'€OJOTHYecKOd MH(OpPMALMU C Yy4EeTOM IMOKa3aTels, XapaKTepPU3YIOIIero Hau-

BBICIIIYIO H3MEHUMUBOCTH (DOPMBI HITH COAEPIKAHMUS.
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