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MeTtoanyeckne pekoMeHaanuu mo npumeHennio Knaccupukanuu 3anacon
MeCTOPOKIeHHi ¥ POTHO3HBIX PECYPCOB TBEPAbIX
MOJIE3HBIX HCKOMAeMBbIX (2JIMa30B)

I. O01ue cBeAeHUuA

1. Hacrosimue MeTonuyeckue peKOMEHIauy 1o npuMeHeHnto Knaccudukamnum 3amacos
MECTOPOXKJCHHUI U MPOTHO3HBIX PECYPCOB TBEPABIX MOJE3HBIX UCKOMAEMbIX (ajMa3oB) (manee —
Mertoanveckrue peKOMEHIalnK) pa3paboTaHbl B cOOTBETCTBHH ¢ [lonoxkenrnem o MuHuCTEpCTBE
IpUPOIHBIX  pecypcoB  Poccumckon — denepauuu,  yTBEPXKACHHBIM  IOCTAaHOBICHHEM
[IpaButenbctBa Poccuiickoit ®enepamuun ot 22 wuronst 2004 r. Ne 370 (CoOpanue
3akoHojaresbcTBa Poccuiickoit @enepanun, 2004, Ne 31, ¢1.3260; 2004, Ne 32, ct. 3347, 2005,
No 52 (3u.), ct. 5759; 2006, Ne 52 (3u.), ct. 5597), [lonoxenunem o denepaibHOM areHTCTBE IO
HEJIPOIOJIb30BaHUI0, yTBEpkAeHHBIM [locTanoBiIeHneM [IpaBurensctBa Poccuiickoit denepannun
ot 17 urons 2004 r. Ne 293 (Cobpanue 3axkoHomarenbctBa Poccuiickoit deneparuu, 2004, N 26,
cT. 2669; 2006, No25,cT.2723), Knaccudukarueii 3amacoB MECTOPOXKICHMM M TIPOTHO3HBIX
pPECYpPCOB TBEPABIX IIOJE3HBIX MCKOMAEMBIX, YTBEpkIAeHHOW mnpukazom MIIP Poccum ot
07.03.1997 Ne 40, u comepxaT peKoMeHIallMu Mo TMpuMeHeHnto Kiaccudukanuu 3amacoB
MECTOPOXKJICHHUI U TPOTHO3HBIX PECYPCOB TBEP/IbIX MOJIE3HBIX UCKOTIAEMBbIX.

2. Metonuueckue pEeKOMEHJAlMM HampaBi€Hbl HA OKa3aHUE MPAKTHYECKON MOMOIIH
HEJIPOTIOIB30BaATENISIM W OpPTaHU3alMsIM, OCYIIECTBISIIONIUM IOJrOTOBKY MAaTE€pHAlIOB IO
MOJICYETY 3allacoB IOJIE3HBIX MCKOIMAEMBIX W TMPEACTABISAIONIMX HX Ha TOCYJIapCTBEHHYIO
AKCIEPTHU3Y.

3. Anma3 — kpucTaumyeckass MoauuKaus yriepoja Kyondeckoi cuaronny. Oomamaer
CaMOil BBICOKOM TBEpPJOCThIO M3 BCEX HM3BECTHBIX MPUPOJHBIX MHHEPAIOB M HMCKYCCTBEHHBIX
CIIABOB, TBEPAOCTH aMa3a mo mKane Mooca pasHa 10, mukporBepgocts 10 060 kre/mm” (o
Xpy1ioBy-Bepkosudy), IIOTHOCTE anMa3za Kosebnercs ot 3,01 10 3,51 r/em’.

[Tokazarens mpenomiieHHs] anMasa JjIsl BOJIH PAa3IMYHON JJIMHBI U3MEHSETCS B Mpejenax
2,42-271, anma3 obnamaer Beicokoi aucrnepcueit — 0,063. bieck y MOHOKpHUCTAIIJIOB ajaMasa
CUJIBHBIM, alMa3HbIi. XapakTepHOW OCOOEHHOCTBhIO OOJBIIMHCTBA adMa3oB SIBISETCA UX
JIOMUHECTICHIIUS TIPU OO0TYyYeHUH yIbTPaduOIETOBBIMH, PEHTTCHOBCKUMH, KATOAHBIMHA M TAMMa-
Jy4amu, a TaKKe npu HarpeBaHUM (TEpMOJIFOMUHECIICHIINS ), ClIaBJIMBaHUU
(TpUOOTIOMUHECHICHIIMS) U TOJ BJIMSHHUEM PAa3HOCTH TIOTEHIIMATIOB SJEKTPUUYECKOTO 3apsaa
(anexTponromuHectieHnust). [Ipu pasnuyHOM BO3OYKIEHUM aliMa3bl OOHAPYXUBAIOT Pa3HOE
CBEUEHHUE KaK 10 UHTEHCUBHOCTH, TaK U MO CIIEKTPATBLHOMY COCTaBy. DTO CBOWCTBO HCIIOJIb3YETCS
JUJTSI U3BJICYEHUS aJIMa30B U3 PYA U KOHIIEHTPATOB.

Okpacka anMa3oB OTAMYAETCAd OOJBIIMM  pa3sHOOOpa3MeM IIBETOBBIX OTTECHKOB.
becrBeTHbIE anmMasbl («IUCTOW BOJBI», I TIEPBOTO IBETA) OUYEHBb PEIKU, OOBIYHO HAOIIOAaeTCS
B pa3HOM CTENEHU BBIPAKCHHBIA HaIlBET. BCTpedaroTcs KpUCTaUIbl M SCHO OKpAIlICHHBIE B
KENTHIN, 3€JCHBINA, CEPbIi, KOPUYHEBBIH WJIM YEPHBIA I[BET, OYCHb PEIKU TOIYOble M PO30BbHIE
anmasbl. Ha HEKOTOpPBIX MECTOPOXKJICHUSIX MOBEPXHOCTh MHOTUX KPHUCTAIIOB MUTMEHTHUPOBAHA
3€JICHBIMH MSATHAMH.



B npupone amma3 BcTpeyaeTcs NPEUMYLIECTBEHHO B BHUJAE OTAEIBHBIX XOpPOILIO
00pa3oBaHHBIX  IUIOCKOTPAHHBIX WM  KPUBOTPAHHBIX  KPUCTAJIOB  (MOHOKPHCTAJUIOB)
OKTa’ApUIECKOl, poMOOI0/IeKadIPHUECKOM, KyOndeckor (pOpMBI, peske B BHJIE KPHUCTALUTUIECKUX
arperaroB. Cpeiy KpUCTAINIMYECKUX arperaToB 0OObIYHO BBIJEISIIOTCS TPU Pa3HOBUIHOCTH: OOPT,
6amnac u kapOonano. K GopTy MuHepasorn OTHOCAT HEMPaBUILHOW (POPMBI CPOCTKH MEITKHUX
KPUCTAIJIMKOB M IUIOXO OrPaHEHHBIX 3€peH aaMa3oB; B TEXHHKE OOpPTOM HAa3bIBAIOTCS
HEINpO3payHble W IOJIyNPO3payHbIe IJIOXO 00pa3oBaHHbIE KpHUCTAJIbL. bamuacom daine Bcero
HA3bIBAIOT IIAPOBHUJHBIE paAHaTbHO-TY4YHCThIe cdeponnThl. K xapOoHam0 OTHOCATCS IJIOTHBIE,
TOHKO- ¥ CKPBITOKPUCTAJUIMYECKUE arperaTbl anMasza. Pa3mep 3epeH OOBIUHO OT
MHUKPOCKOIMYECKOro 10 1-2 c¢M, Macca OOJIBIIMHCTBA KPUCTAJUIOB HE mpeBblmaer 1-2 kap. (1
kap. paseH 200 Mr), peakue KaMHHM JTOCTHIalOT COTEH Kap U Oosee (KpyNHEHIIMA B MUpE aiamas
«Kynnuaan» u3 tpyoku [Ipembep nmen pasmep okonol0 cMm., maccy 3106 kap. — 6osee 620 1).

Anmaz 065aaeT BICOKOM TEIUIONPOBOIHOCTHIO U OOBIYHO HU3KOHM 3JIEKTPONPOBOIHOCTHIO
(IMDIIEKTPHIK), TPUHAUICKUT K YUCITY TUAPOGOOHBIX MUHEPAIIOB, MIPIITUIAET K HEKOTOPHIM KUPaM,
YTO UCIIOJIb3YETCS AJISl U3BJICUEHUS alIMa30B U3 PYI.

B cootBetcTBUM ¢ du3znyecKoil KiaccuuKanuei anMasbl MOAPA3IEISAIOTCS Ha JIBa THUIIA:
tun I (a3orubie) u tun II (6e3azorHbie) ¢ moarunamu lla (Oe3azoTHbie, audnekTpuku) u 116
(6e3azoTHbIe, MONynpoBoAHUKH). OTaenbHble pazHOBUAHOCTH anma3oB (Ila u II6) oGmanmarot
(GOTONPOBOANMMOCTBIO;  BCTPEUAIOTCS  KPUCTAJUIBI, KOTOpbIE MOTYT  HCIOJIb30BAaThCAd B
KPUCTAITMYECKUX CUETUMKAX (JE€TEKTOPHI, 103UMETPHI).

AnMa3 XMMHUYECKHU CTOEK, HE pACTBOPSAETCS B KMCIOTAaX U pacTBOPAx COJIEH; MOJABEPraeTcs
OKHUCJIUTEIHLHOMY PAaCTBOPEHUIO B paCIUIaBaX CEIUTPBI, COJbI MPHU JIOCTYIE BO3AyXa, apoOB BOAbI,
YIJIEKUCIIOTO Ta3a, OKCHAA Yriepofa M JPYruX OKUCISIOIIMX pPEareHTOB MpU TeMIlepaType
ceeimre 600-700 °C; ma Bo3zayxe mpu temmeparype 850-1000 °C cropaer ¢ o6pazoBanuem CO»,;
npu 1885+5 °C 6e3 gocTyma Bo3ayXxa MPOUCXOAUT ObICTpasi TpaUTU3ANMS aaMasa Mo BCEMY
00beMy (moauMophHBIN IEpexo/).

AJMa3 IIMpOKO MPUMEHSIETCs] B IPOMBIIIJIEHHOCTH B KauecTBe abpa3uBHOIO maTepuala,
aJIMA3HBIX BOJIOKOB, JIJISi aPMHUPOBAHMS PEXYUINX HHCTPYMEHTOB, B M3MEPHUTEIBHBIX MpHOOpax
(TBepaomeTpax) u ap. biaromaps momynpoBOAHUKOBBIM CBOMCTBAM HUCIIOJIB3YETCS B AJIEKTPOHHBIX
M3MEpUTENbHBIX MPUOOpPaxX, CIOCOOHBIX paboTaTh MpPU BBICOKMX TEMIEpaTypax, B AaKTHBHBIX
XMMHUYECKUX cpefax u T. A. Beaymas posb anma3oB — B IPOU3BOJACTBE IOBEJIMPHBIX U3JIEIHIL; HA
TEXHUYECKHE LIEJIM UCIOJIB3YIOT aJIMa3bl, HEMPUTOJHBIE JUUISl ATOU LIEJIN: MUKPOKPHUCTAILIbI (MEHEE
1,2 Mmm), arperatbl, 00JIOMKH ¢ OOJIBIIUM KOJIUYECTBOM Je(EKTOB, BKIOUYSHH U Ap.

C 1999 romom B Poccum pelictByeTr HOBas KiaccUPUKams alMa3HOTO ChIPbS,
YUMUTBHIBAIOLASl CTENEHb IPUTOJHOCTH AJIMa30B (FOBEJIIMPHBIEC, OKOJOKOBEIUPHBIE U TEXHUUECKHE)
JUTSL U3TOTOBIIEHUS OPUIIITMAHTOB OMPEIEICHHOTO0 COPTAMEHTA U IIEHHOCTH.

[Tapametpsl HOBOM Kiaccudukanuu ycranoBieHsl mo ['OCT P 51519.1-99 «Anmassl
npupoHbie HeoOpabotanusie. Kimaccupukanusa. OcaoBusie nmpusHaku» 1 1o 'OCT P 51519.2—
99 «Anmassl npupoHbIe HeoOpadboTanHbie. CopTHpoBKa aiMazoB. OCHOBHBIE TTOJIOKEHUS».

OCHOBHBIMH KJIACCU(DUKAIIMOHHBIMU TPU3HAKaMU SIBISIOTCS:  pa3MepHOCTh;  (dopma,
CTeNeHb MCKaXeHHsI QOPMBbI U XapaKTep MOBEPXHOCTU TIpaHel; AePEeKTHOCTh (KauecTBO), T.€.
MHTEHCUBHOCTH MPOSIBJIEHUS U pa3Mep BKIIOUEHHUH, TPELLMH U CKOJIOB B KpUCTAJLIIE; I[BET.

[To Benymemy npusHaky — pazMepHocTd (Tabi. 1) ammasbl MOApa3feNsioTcsl ABYMS
criocobamu: anmMasbl Maccord MmeHnee 0,45 kap — Mo yCJIIOBHO-CUTOBBIM KjaccaM (y.c.k.), 0,45 kap.
u Oonee — 1o BecoBbIM KitaccaM. PacceB anmaszoB menee 0,45 kap. OCYIIECTBISIETCS Ha CHUTaxX C
KPYTJIBIMH OTBEPCTUSAMH, KaTMOPOBAHHBIMH B COOTBETCTBUU C MPAKTHUKOM pacceBa JAParoleHHbBIX
kamHel. Kaxxqoe cuTo B 3aBUCUMOCTH OT AMaMeTpa OTBEPCTUM MMeeT cBOM Homep — oT Ne 1
(nnametp oteeperuit 1,092 mm) go Ne 11 (quamerp otBepctuii 3,454 MM), U y.C.K. UMEHYETCS 1O



HOMEpaM BEpXHEro W HwxkHero cut: —140,5; —2+1; -342... —12+11. Ilpu pa3neneHuun anmazon
Maccoit 0,45 xap. u OoJee BBIACISAIOTCS BECOBble MHTepBaibl: 2 TpeiHepa (0,45-0,65 kap.), 3
rpetinepa (0,65-0,90 xap.) u ganee mo 10 rpeitnepoB (2.50-2.80 kap.). Knaccudukamus Gonee
KPYIHBIX KPUCTAJIJIOB BEAETCS 1O BECOBBIM KjlaccaM ¢ uHTepBasioM B 1 kap. Kpucramisl maccoit
6onee 10,8 kap. cunTaroTcs aaMa3zaMu CIeUaIbHOTO pa3Mepa U YUYUTBHIBAIOTCS IO OTAEIBHOCTH.

B 3aBucumMocTH OT pa3sMEpPHOCTH alMa3bl MPOXOAAT JANbHEHIIYIO KiacCu(UKAIIIO
(coptupoBky) mo ¢Gopme, kadecTBy W 1Bery. Hambonee rpyOoil siBiseTcss KiacCUpUKAIHS
aJIMa30B yCIOBHO-CUTOBOTO Kjlacca —3, KOTOpPbIE OTHOCSTCS K KaTerOPUH MPUTOTHBIX TOJIBKO IS
TexHuueckux 1eneil. COOTBETCTBEHHO OHHU KJIACCU(PUIUPYIOTCS IO YIPOIIEHHOW cXeMe:
KPUCTAJUTBI, OOJIOMKH, CPOCTKH M arperatbl. AnMasbl y.C.K. —7/+3 COpTUPYIOTCS 1O Ooiee
CJIIO)KHOM CHCTEME C YKPYIHEHHBIM BBIJCICHUEM alIMa30B FOBEIUPHOTO, OKOJIOIOBEIHUPHOTO U
TeXHU4YecKoro psgoB. Crienyronias rpaHuIa YCI0KHEHUS KIacCu(PUKALUU — CUTOBBIN pa3mep +9,
nanee 4—6 rpeiinepoB u +1,8 kap. Anmasbl pazmepom Oosee 1,8 kap. kak Haubojee IEHHBIE,
COPTUPYIOTCS HamOoJee neTanbHO. TONIBKO MO IBETHOCTH 3]€Ch HACUMTHIBAETCS 16 rpymm, 1Mo
dbopmMe KpucTamioB — 6 rpyri, CTOJIBKO K€ TPYII MO KauyecTBY (BEJIMYMHE M PACIOJIOKECHHUIO
BKJIFOUEHUN M TpemuH). Beero B neiicTByromen kinaccudukanuu HacuuThiBaeTcs 6omee 16 000
MO3ULMH COPTHOCTH aJIMa30B, U3 HUX OKOJIO ¥ NPUXOJUTCS Ha pa3MepHOCTb 4—6 rpeiiHepoB U
Oouee.

PasmepHble TpaHUIBI, MO KOTOPHIM MPOUCXOJUT HapallMBaHHE KIAaCCU(PUKAIMOHHBIX
MPU3HAKOB aJIMa30B, SIBISIOTCS TaKXKe OMNpeNeJCHHbIMU II€HOBBIMU MOPOTaMH, MO KOTOPHIM
CKauKOOOpa3HO PACTyT LIEHBI ajJMa30OB M0 Pa3MEPHO-BECOBBIM IPyIMaM. JTO TAKXKE BUJHO IO
tabnuue 1, rae B rpade 6 npuBeneHb OPUEHTUPOBOYHBIE CPEHHUE LIEHBI aIMa30B IO KilaccaM
KpynHOCTH. Anmasbl Kilacca —3 (aJiMa3bl TEXHUYECKOTO Ha3zHaueHus) oneHuBarorcs B 0,07-0,90
JoJ./Kap.; ISl CIeAyIollel rpynmsl — y.C.K. —7+3 — uHTepBal oueHOK yxe 5,40-14 non/kap.;
y.c.k. —12+7 — 23-34 non/kap.; 2-3 rpeitnepa — 46 — 73 pon/kap. CpeaHue LEHBI aliMa30B
BECOBBIX NO3UIUK 4—6 rpeiiHepos, +1,8 kap. u +10,8 kap. cOCTaBJISIIOT COOTBETCTBEHHO 126, 388
u 473 non/xap. BHyTpu pa3zMepHO-BECOBBIX KJIACCOB ajMasbl OLIEHUWBAIOTCS TaKKe C OOJIBIIUM
pa3dpocoMm IieH Mo KaTteropusiM (popMbI, Ka4ecTBa M I[BETA, OJIHAKO CPEAHHE IIEHBI alIMa30B TI0
KJlaccaM Pa3MEPHOCTH I KaXKJOTO MECTOPOXKACHHUS XapaKTEPU3YIOTCS OTHOCUTEIbHON
YCTOMYMBOCTBIO, COXPAHSSI PU 3TOM MPUCYIIYI0O MECTOPOKACHUIO MHANBUAYATbHOCTb.

4. OCHOBHBIM KOPEHHBIM HCTOYHHKOM alIMa30B, MPEICTABIISIONIMM TPOMBIIIICHHBIN
WHTEpEC, SBISAIOTCA KUMOEPJIHUTHI U JIAMIIPOUTHI — IIEIOYHO-YJIHTPAOCHOBBIE MOPOABI JIPEBHUX
mw1aTGopm, 00pa3yroLre NPEeuMyIEeCTBEHHO TpyO0ooOpa3Hble Telna, TalKH U )KUIIbI, PEKE CUILITBI.

KumOGepnutoBbie (M 1aMIPOUTOBBIE) TPYOKH — OCHOBHOW MPOMBIIIIEHHBIN THUIT KOPEHHBIX
MECTOPOXKICHUIN aIMa30B, XapaKTEPU3YIOTCSI BEPTUKAIBLHBIM M CYOBEPTUKAIBHBIM 3aJIETAHHEM,
CKJIOHEHHEM K LIEHTpPY, pexe — daanry. Boausu 3emaoit moBepxHoctu (100-300 M) auatpemsl
4acTO MMEIOT BOPOHKOOOpa3HbBIA pacTpyO, yriel mageHus — oT monorux (25-50°) B Bepxy
pactpyba 10 KpyThIX BHU3Y, B KaHasie auatpeMbl. Ciiabo 3poaupoBaHHBIE TPYyOOOOpa3HbIe Tela
HEPEJIKO BEHYAIOTCS KpaTepoM, 3aloJHEHHBIM TY(HOTeHHO-0CAaI0YHBIME O0pa30BaHUSIMU,
Tybdursl U rpy003epHUCTBIE PA3HOCTH KOTOPBIX MHOTAAa MOTYT HMETh MPOMBIIUICHHYIO
3HAYUMOCTh. KOHTaKThl TpyOOK ¢ BMEUIAIOMIMMHU MOPOJAMHU Yallle YeTKUE, Peke MOCTEINeHHbIE
yepe3 30HBI JPOOJNEHUs] TOCIEeIHHX, MOIIHOCTBIO 10 1-5 M, peako Oomee. C riryOuHOi
TpyOoOoOpasHbIe Tea CyKarTcs, MEHIIOT (opMy U Ha riyounHe (peako okojio 100-200 M, oOb9HO
1000 M 1 6o7ee) BBIKIMHUBAIOTCS, IEPEXOIAT B JANKHU C pa3TyBaMHU.



Tabmauma 1
CooTHOLIEHNE pa3MePHOCTEN aJIMa30B B Pa3JIMYHBIX CHCTEMAX H3MepPeHN sl

I'pymmer pasmepraoctu DTC (CSO) Cpemusis | YcnoBHas IImerennsiec cuta Pazmep-
Pa3mepHo-BecoBbIE VYV CIIOBHBIM CUTOBBIN macca IieHa HOCTb
lyuins Kiacc (pasmep ) KpucTajuia | ajiMasos, TV 47-
0003Ha- Macca, | 0003Ha- | JMaMeTp anMasa, noim/kap, | ASTM | ASTM| TVY 12-88,
yeHue Kap YeHHE | OTBEpPCTUS Kap E E |47-12-88| wmr/kap
CUTa, MM 11:81, 11:81,
TTIONM; MM;
MeETII MKM
1 2 3 4 5 6 7 8 9 10
+10,8 ct é(())fe: 473
0.80_ +29 14,090 0,530" | 13,2 Mm
10 ct 10.79 13,380
9ct 89’8709‘ 7/16" | 11,2 MM
3 ct 7,80— —29+23 10,312 8,500 3/8" 9,5 Mmm 48
8,79 8,036 9,28 MM
6,80—
7 ct 7.79
5,80— 5/16"
6 ct 6,79 5,293 8,00 MM
5 ot 4,80— -23+21 7,925 388
¢ 5,79
3,80-
4 ct /
4,79 3,691 7,09 MM _8+6.7
3ct 23’8709_ 3,247 0,265" | 6,70 MM
’ 2,800 6,35 MM
10 gr 22’5709‘ 21419 | 6,350 \s
1 ;30— 1,918 ’ 5,60 MM
8 gr (1,8 ct) 2,49 —6,7+4,7
6 1,40- 19+17 5,740 1,423 4,93
& 1,79 |~ : ’ 4| 493 mm
1,258 4,775 mm
5gr 11’2309_ 1,221 126 4,699
’ “17+15 | 5,410 I 61‘2“&1\4
. 0,90 1,195 > —4,7+4,0
& 1,19 4,00 MM
0,66— 0,784
3gr 0.89 —-15+13 4,521 0.703 73 3.85 a
—-13+12 4,089 0,523 6 3,42 mm |-4,0+3,3 | 4-3;3-2;
0,45- 0,481 3,35 MM 2-1
2gr 0,65 46 3,327
’ —12+11 3,454 0,472 ’
MM
0,317 34 7 2,86 MM |-3,3+2,8
0,302 2,83 MM
0,293 2,80 MM
-1149 2,845 0,1835 30 8 21’332 —2,8+2,4 8-5
0,183 2,36 MM
0,179 2,35 MM




1 | 2 3 4 5 6 7 8 9 10
947 2.464 0.117 23
0.116 9  [2.00mmM 24420 12-8
746 2,159 0.0792 14 0 11,;32
" TosT [20+1.6| 20-12
—6+45 1,829 ’ 12 MM
0,0485 12 [ 1,47 mm 30-20
—5+4 1,755 0,0443 8,50 Lalwm | s
0.0434 140mm | 0% 50-30
443 1,473 0.0277 5,40 14 | 1,19 mm
0,0256 1,15 MM
342 1,321 0,0186 0,90 16 | 103w
60—40;
o 1,092 0.0172 030 1,00 mm |=1.241,0 | 90”0
0.0108 20 850 90—-60;
0,01057 820 | P0+08 1 156 90
24 150—120;
—145 0,00668 0,14 710 08+0.7 | D 0T
0.00401 28 600 |-0,7+0.6 | 400-200
0,00254 32 500 |-0,6+0.5 | 600—400
-5 0,001572 0,07 35 425 |-0,5+0.4 | 800-600
0.000822 48 300

[Io ¢opMe TOPU3OHTAIBHOTO CEUEHUS BBIICTSIOTCS TPYOKHM TIPOCTBIE (OKPYIJIBIE,
OBaJIbHBIE) OJJHOKAHAJIbHbBIE, CIIOKHBIE (IPYLIEBUIHbIC, TAHTEIIEBUIHBIE) OJIHO-IBYXKaHAIbHBIC
¥ OYCHb CIIOXKHBIC (JIMH30BUIHBIE C pa3ayBaMU WU HENMPABWIBHOW (DOPMBI) C IBYMS-TpEeMs
KaHaJaMH.

JuameTrp TpyOOK Ha MOBEpXHOCTH Kojebsercs o0buHO oT 50-100 M mo 1,5 xm (MBanyw,
Tanzanwust), wiomaae ropusoHTanbHoro ceueHusi — ot 0,5-1 go 150 ra (Kamadyka-Kamazam6o,
Amnrona). bonpmMHCTBO TpyOOK — Majoro u cpemHero pasmepa (1-5 ra), kpymHble U BechbMa
KpyIHbIe (00BIYHO OKOJIO 25 Ta U 60Jiee) peaKH, HO SBISIFOTCS OCHOBHBIMH T10 3ariacaM U EHHOCTH
aJIMa3oB.

BryTtpennee crpoeHre OOJMBITMHCTBA KUMOEPIIUTOBBIX U JTAMIIPOUTOBBIX TPYOOK CIIOKHOE,
o0ycioBieHo MHOTO(a3HOCThIO uX QopmupoBanus. Kaxnoit ¢(ase BHeapeHuss B aumarpeme
OTBEYAET CBOS PA3HOBUIHOCTH MOPOJ (FKCILIO3HBHbIE KUMOEPIUTOBBIE OpeKdnn, Ty(hoOpeKdHH,
WHTPY3UBHbIE TOP(HUPOBBIE, MACCUBHBIE KUMOEPJIUTHI U Ap.), CYIIECTBEHHO WM HE3HAYUTEIIbHO
OTIUYAIOIINXCS CTPYKTYPHO-TEKCTYPHBIMA OCOOCHHOCTSIMH, BEUIECTBEHHBIM COCTAaBOM U (WJIN)
COJIEp’)KaHMEM, KaueCTBOM ajMa3oB. B mpezaenax OJHOW pa3HOBUJIHOCTH PYyH COAEpKAHUE U
KPYIHOCTh aJIMa30B OTHOCHUTENIbHO CTaOWJIbHbIC, B TIpeenax Bcei TPyOKH OHU MOTYT MEHSThCS
CO CMEHOM pyJ B IUIaHE M Ha TIyOWHE, BO3MOXKHBI OTJEIbHBIE YYACTKU (CTOJOBI, JIMH3BI)
HEKOHJWIIMOHHBIX pya. Pa3HOBHIHOCTH KUMOEPIUTOBBIX TOPOJ pPa3HBIX (a3 BHEAPEHUS
00pa3yroT B TpyOKax yallle KpyTOolaJaolinue pyJHble CTONObI, IUH3bI, KUJIbHBIE U HEMPABUIbHON
dbopmbl nHbeKIMH. KOHTAKTBI MEXy Pa3HOBUAHOCTAMU KUMOEPIUTOBBIX MOPOJ YETKHE, PE3KUE
WJIH TIOCTETICHHBIE, Yepe3 MePEXOHbIC 30HbI CMEIICHUsI py OMu3Kux (a3 BHEIPEHUSI.

KumOepnuToBble 1 1amnpouToBsle oposl coaepxar (1-50 %, penko 0oJiblie) KCEHOIUTBI
BMEUIAIOIIUX TOPOJ pa3MepoM OT JoJied MIIMMMETpa A0 KPYIHBIX TJbIO, MHOrJa OJIOKOB
BMEIIAIONINX MMOPoJI, uMerIuX B nonepeuynuke 100 M u Gosiee — Tak Ha3bIBaeMbIE ILJIABAIOIINE
pHUQBI, CYIIECTBEHHO pa3yO0KHUBAIOIINE KIMOEPINTOBBIE PY/IbI.

* ~ ~
YHUGUIMPOBaHHON TEPMUHOJIOTHH M OOIIETIPUHSITON KIacCH(PUKAIIUN TIOPOT HET.




KumbepnutoBble Nallku W CHIIBI KaK MPOMBIILUICHHBIE MECTOPOXKICHHS BCTPEYAIOTCS
penko 3a pydexom, B Poccun moka He M3BECTHBI.

KumbepnutoBbie naliku U cepuu KPYTOIMAMAOIINX JIaeK JIIMHON 00bIdHO OoT 1-3 10 5 KM,
MOIIHOCTBIO — OT 1-3 1o 30-180 M B pa3ayBax paspabareiBanuchk B FOAP. Conepixanue anma3oB
B HHUX KOJIEOJIETCS OT HM3KOTO JI0 BBICOKOTO, pa3Mepbl KPUCTAIOB — OT CPEAHHUX 1O KPYIHBIX,
KPYIHOCTh, Ka4eCTBO W BBIXOJ IOBEJIMPHBIX KaMHEW daie Oosiee BBICOKME, 3amachl aaMa3oB
OOBIYHO HE3HAUNUTEIBHBIE: HECKOIBKO THICSY — AECATKH THICSAY Kap, PEIKO OKOJIO 1 MIIH. Kap.

KumbepmuroBbie cumibl. Cumn Beccenton ®nopc (KOAP) pasmepom 300180 w,
MOIIIHOCTBIO 0K0JIO 40 M U3-3a c11aboii aIMa30HOCHOCTH pa3pabaThIBaJICS TOJIBKO BJIOJIb BHIXO/IOB B
OUYECHBb BBIBETPENBIX pyldax. MHorosipycHble mojoro3aierarommue (yronx 5—-10°) kumOepiuToBbie
CHJUIBl MOIIHOCTBIO Ha BbIXOAax 0,5—4 M um3BecTHBI B nonuHe p. Kabpamo-I'panne (Benecyana).
OnpoboBaHue X KOpP BHIBETPUBAHUS ITOKA3aJI0 MECTAMH B TaK HA3bIBAEMbBIX KaHaJlaX, OMEPEUHBIX
o0lIeMy TMpOCTUPAHUIO CHIUIOB, BbICOKOe (o 1,5 Kkap/T) copepxaHue ajiMa3oB, HO
npeuMymniecTBeHHO Menkue (I — 2 MMm) ux pasmepsl, n3obmiare MuKpoanMasoB. HOBeampHBIX
anmasoB meHee 20 %.

Anma3bl B KUMOEpPJMTOBBIX, JAMIIPOMTOBBIX TMOpOAax o00pa3yloT KpailHe peaKyro
HEPaBHOMEPHYIO, MECTaMH OJMHOYHYIO THE3JIOBYIO, BKpAIUICHHOCTb, B IOAABIIAIOILIEM
OOJIBIIIMHCTBE TEN ajiMasbl OTCYTCTBYIOT WJIM HMMEIOT YOOTHWE COJEpKaHWs, BO3PACTAIOIINE B
MPOAYKTaxX KOp BhIBeTpUBaHUsl. [IpombinuieHHbIe conepxanust oTHocuTenbHO Hu3kue (0,000 002—
0,0002 % mno Macce), KOneOMIOTCS B 3aBUCUMOCTU OT KPYHNHOCTH M COPTHOCTH (CTOMMOCTH)
anmvazoB o0braHO0 oT 0,1-0,3 no 1-3 kap/t, penko Ooimbire. MecTOPOXAEHUS C HU3KHM
coJiepaHUeM pa3padaThIBAIOT MPHU MPeoOsIaJaHuK KPYIHBIX IOBEIMPHBIX KaMHEW U 1eHe 1 kap
100 mon. CIIA u 6osnee.

KpymnHOCTB, CHTOBBIN COCTaB alIMa30B MECTOPOKIACHUN, PA3HOBUIHOCTEHN Pyl MOTYT OBITH
OnMu3KHMe WM CYIIECTBEHHO pasnuunblie. OcHoBHas macca (okosno 85-90 %) anmMazoB OOBIYHO
COCpEeZ0TOYEHA B TPEX KJIaccaxX KPYMHOCTH B COYETAHUSX:

npu npeo0IalaHuy B PyIaX MEJIKMX anMa3oB: Kiaccel —1+0,5, —2+1 u —4+2 mwM;

npy npeodIaaHuy aTMa3oB CPeAHEN KPYIMHOCTH: Kiacchl —2+1, —4+2 u —8+4 mwm;

pH TIpeo0IaaHuu B pyax KPYIMHBIX aIMa3oB: Kiacchl —4+2, —8+4, 1 +8 MM.

Pacnipenenenue anma3oB MO KPYMHOCTH XapaKTEPU3YETCS CHIIBHOW MOJIOKUTEIBHOM
aCUMMETpPUEN, KPYIIHbIE KaMHHU PEJIKHU, HO COCTABJISIOT OCHOBHYIO LIEHHOCTh. OLEHKU cpeaHel
Macchl 3epeH OOBIUHO 3aHmkeHbl. (DakThdeckas cpemHss Macca MpeodsagaroIux 1Mo ¢Gopme
3epeH ajyiMasa 10 CUTOBBIM KJIacCaM KPYIMHOCTH OOBIYHO CIIEyIOIIast:

CuroBblii kiace kpynHoctH, H0,5+0,25 —1+0,5 —-2+1 —4+2 -8+4 -16+8
MM

CpenHsist Macca 3epeH, Mr:

OKTadIphbI 0,14 0,8-0,9 5,5-6 3540 |220-240]| 1500-2000
poMO010IeKad IPHI 0,18 1-1,1 6,5-7 45-50 |270-290 >2000
boinee HH3KME OLEHKH — CBHUIETEIBCTBO HENOCTATOYHOM IPEICTABUTEIBHOCTH
onpoOoBaHUSI.

MuHuManbHbBIi  pa3Mep alMa3oB  KUMOEPIMTOB OOOCHOBBIBAETCS AKOHOMHUYECKUM
pacueroM. B MHpOBOI1 MpakTHKe OOBIYHO PEHTA0ENIhbHO M3BICUYCHHE aaMa3zoB >3 y.c.k (1,2 mm),
PEeNKO OOJBIIL

[IpompbliliieHHOE 3HAYEHHWE MECTOPOXKACHHUS OIPEIEISIETCS. HE TOJIBKO COJEep>KaHHUEM,
KPYIHOCTBIO aJIMa30B, HO U UX COPTHOCTBIO, 10JIeH IOBEIMPHBIX KaMHEW U Ap.



KauecTBo anma3oB B mpejenax oqHOPOIHOTO MECTOPOXKACHUS (Y4acTKa, PYJHOTO CTO0A)
JOCTaTOYHO CTAOMJIBHOE, MPU CMEHE PA3HOBHJIHOCTH PyA MOXET (HE BCEra) MEHSThCS, HO
OOBIYHO HE3HAYHMTEIHLHO B CPAaBHEHUU C BapUAIUSIMU W COJCPIKAHHMI aTIMa30B M COMOCTABUMO C
M3MEHYMBOCTBIO KPYITHOCTH KPUCTAILIOB.

Jlonsi rOBETUPHBIX KaMHEH B KOPEHHBIX MECTOPOXKIEHHUAX anaMa30oB KojeOieTrcs B
WUPOKKUX mpeaenax: ot 2-5 % (uzene B 3aupe u Apraiin B ABctpanuu) 10 70 % (MamxraBaH B
Wunum), coctaBisisi B OonbimmHCTBE MecTopoxaeHuii 15-30 % wmacchl Bcex anmasoB, B
MeHbpIUHCTBE — 30-50 % u B peakux, Kak MpaBHJIO, OSAHBIX aiMa3aMU MECTOPOXKIACHUAX —
okouio 60 % u Ooiee.

Brixoa 1oBeNMpPHBIX KaMHEH B MECTOPOXKICHUAX PaA3JIMYHBINA, HO B Mpelesax OJHOrO
MECTOPOXKJIEHUs (y4acTKa) C OTHOCUTEIIBHO OJM3KUM TPaHyJIOMETPUYECKUM COCTAaBOM aJMa30B
OOBIYHO TOJIOOHBIM, YTO IO3BOJIIET HCIOJIB30BATh OIIEHKY CTOMMOCTH | Kap B OCHOBHOM
Pa3sHOBUAHOCTH Py IS MECTOPOXKACHHUS B IenoM. PacmpeneneHue ajiMa3oB MO CTOMMOCTH
XapaKTEepU3yeTCs CHWIHHOW MOJIOKUTEIBbHON acCHUMMETpPHUEH, BBICOKOLEHHBIE KaMHU PEIKH U
(DUKCUPYIOTCS TOJIBKO B KPYIHBIX (THICSYM Kap) MapTUSX aJiMa30B M OIEHKH CTOMMOCTH 1 Kap
0COOEHHO TI0 KEPHOBBIM, MpodaM 3aHmkaroTcs (1030 %) OTHOCUTENHHO TaHHBIX TOOBIYH.

Croumocts (11eHa) 1 kap. anMa30B yCTAHABJIMBAETCS C YUYETOM IPENCKYpaHTHBIX LIEH Ha
anMasbl pa3lIMYHbIX Karteropuil, rpynn u noarpymm. [IpeiickypaHThl €XEerojJHo MEHSIOTCH,
MMO3TOMY MECTOPOXKJICHHsI MOTYT IEpPEOleHUBAThCA KaK IO 3amacaM ajiMa3oB, TaK M IO HX
ctouMocTH. OT JOCTOBEPHOCTH OMNpEACTCHUS COACPKaHUs IOBEIUPHBIX KaMHEW U CpelHen
1eHsl | kap. B 00BIION Mepe 3aBUCHT JOCTOBEPHOCTH OIEHKH MPOMBINIUICHHOW 3HAYUMOCTH
MECTOPOXKICHUS.

5. Pa3zpabateiBaembie B Poccun u 3a pyOe:koM KUMOEPIHMTOBBIC, JIAMIIPOUTOBBIE MTOPO/IBI
MIPEJCTABIISIOT COOOW OJIMH MPOMBIIUICHHBIN (TEXHOJOTMYECKUN) TUIl alMa30COAEpKalUX Py,
YTO MO3BOJISIET MPUMEHSTh MPAKTHUUYECKH OJHY TEXHOJIOTMYECKYIO0 CXeMy oOoramieHusi pya u
W3BJICUCHMsI aiMa30oB. BMecTte ¢ TeM pa3HOBUAHOCTH KHUMOEPIUTOBBIX, JIAMIIPOUTOBBIX ITOPOJT
MOTYT 3HAYUTEIIbHO pa3iudaThCs 10 BEIICCTBEHHOMY COCTaBY W (U3MKO-MEXaHUUYECKUM
CBOMCTBaM, COJIEP)KAHUIO, CUTOBOMY COCTaBy M (PU3MUYECKHUM CBOWCTBAM aliMa30B, COCTaBY U
BBIXOJly MHHEpAJIOB TsDkenod Qpakiuu. Tsokenas ¢pakiuuss B KOPEHHBIX MECTOPOKIACHUSAX
anMa3oB TpejAcTaBieHa oJuBUHOM (10 3,5 %), marHeTutoMm (10 3 %), cynbbunamu (10 5 %),
nukpounsMenutom (0,001-0,8 %), nupomom (0,01-0,5 %), a Takke XPOMILIIUHEIbIO,
XPOMJIMOTICHJIOM, allaTUTOM, IIUPKOHOM; OOIIHil BBIXO/ TspKenou (pakiuu konebdnercs ot 0,1 1o
7-8 % wn B cpenHeM coctasisier 2—4 %.

[Tpu TexHOIOTUYECKON COPTU(UKALUN PYJ OOBIYHO YUUTBHIBAIOTCS CICAYIONINE MPU3HAKU:
MU3MEeIIbYaeMOCTh, IPOOMMOCTh, 00BeMHass mMacca (00ObeMHash Macca KUMOEPIUTOB MEHSETCS B
npenenax 2,0-2,7 T/M3), MPOYHOCTh Ha CXKaTHEe (BPEMEHHOE COMPOTHUBIIECHHE CokaThio 9,8—78,4
MITa), BBIXOJI MUHEPATIOB TSDKENON (pakinK, CTEeHb BTOPUYHBIX U3MEHEHUH, KOMIUIEKCHOCTh
— HaJM4YMe TOMYTHBIX TIOJIE3HBIX KOMIOHEHTOB. Cpenu MOMYTHBIX KOMIIOHEHTOB
aJMa3ocojiepKaluX KUMOEPIUTOBBIX MOPOJ MOTYT MPEJCTABISATh MPOMBIIUIEHHBIM WHTEpEC B
KaueCTBE IOBEIIMPHOTO CHIPhS MPO3PAUHbIE PA3HOCTH OJMBHHA (XPU30JIMUT), MUPOIMA M ITUPKOHA.
PeHTabenbHOCTE U 11€71ecO00Pa3HOCTh MX TOMYTHOW JOOBIYM OILICHWUBAETCS CIEIUABHO IS
KaXJ0ro MecTopoxaeHus. Ha u3BectHoix pazpadbarsiBaeMbix B Poccuu u 3a pyOe:koM KOPEHHbBIX
MECTOPOXKJICHUSIX ~ aiIMa30B  KUMOEpPIMTOBOTO W  JIAMIIPOMTOBOTO  THUIIOB  HW3BJICUCHHE
MOJTYIParolieHHbIX KaMHEW (XPU30JUT, MUPOIN, HUPKOH) HE PEHTA0ENIhbHO HM3-3a UX HH3KOTO
KauecTBa (MENKHX pa3MepoB, TPEHIMHOBATOCTH, NEHEKTHOCTH) W BBICOKOH TPYIOEMKOCTH HX
BBIJICJICHUSI U3 KOHIIEHTpaTa. V3 KuMOepIUTOB OHM HUTJE HE U3BICKAIOTCS, U TOJIBKO B Cllydae
MOSIBJICHUSI HOBBIX aJIMa30HOCHBIX PYJI C BEICOKOIIEHHBIMHU MUPOTIAMHU, XPU30JIUTAMHU, IMPKOHAMHU
MOXKET paccMaTPUBATBHCS BOMPOC O PEHTAOETBHOCTH WX H3BICUEHUS. OTH KaMHU JOJDKHBI



COOTBETCTBOBATh TpeOOBaHMSIM TexHHueckux yciouil TY 41-07-060-90 «KamHu-camouBeTs
IPUPOJHBIE B ChIpbe». OCHOBHBIE MapaMeTpbl KiIacCU(UKALUNM KaMHEH YUYMTHIBAIOT HAJIWYHE U
pa3mMepsl 6e3nedhekTHON 00IacTH, €€ I[BET, MHTCHCHBHOCTD U BBIXO/.

OTMedeHHBIE pa3nuuusi B cocTaBe M (PU3UKO-MEXAHWYECKUX CBOMCTBAX KHUMOEPIHTOB
BJIMSAIOT Ha BBIOOP PAaLlMOHAIBHOIO PEXUMa ONepanuii 00OorameHus pya U JOJKHBI YUUThIBAThCS
IIPY BBIJEJICHUH TEXHOJIOTHYECKUX COPTOB PYA.

II. I'pynnupoBKa MeCTOPOKAECHUI MO CJA0KHOCTH Ire0JI0rH4eCKOro CTpOeHu s sl
nejei pa3BeaKu

6. Ilo pasmepam, Gopme KUMOEpIMUTOBBIX Tl W HUX H3MEHUYHMBOCTH B IPOCTPAHCTBE,
OCOOEHHOCTSIM BHYTPEHHEr0 CTPOEHHUS M XapakTepy paclpesieieHus aliMa30B KOPEHHBIE
MECTOPOXKIECHHUSI COOTBETCTBYIOT 2-i1 1 3-if rpynmam «Knaccuukanum 3amacoB MeCTOPOXKICHUIMA
U TPOTHO3HBIX PECYPCOB TBEPIBIX IOJE3HBIX HCKONAEMBIX», YTBEPKICHHOM IPUKa30M
MuHucrepcTBa npupoHbIX pecypcoB Poccuniickoit @enepanun ot 7 mapta 1997r. Ne 40.

K 2-ii rpymnme oTHOCATCS MECTOPOXKIEHUS (YU4aCTKH) CIOKHOTO T'€0JIOTMYECKOTO CTPOEHUS,
IIPEJICTABIICHHBIE:

BECbMa KpPYNHBIMU, KPYIHBIMH U CPEIHUMM IO pa3MepaM KUMOEpIUTOBBIMU TpyOKaMH
IPOCTOM WJIM CIIO)KHOW (OPMBI, HEOJHOPOAHOTO BHYTPEHHErO CTPOEHUS, OTHOCHTEIBHO
BBIIEP’)KAaHHBIMM M HEBBIEP)KAaHHBIMM 110 CUTOBOMY COCTaBy W/WJIM COJEP’KAHUIO ajIMa3oB
(Mup, Y naunas, um. B. I'puba u ap.);

BECbMa KPYIHBIMM, KPYINHBIMM U CPEIHHMH IO pa3MepaM KUMOEpPIMTOBBIMH TpyOKaMH
CIIO)KHOW M OYEHb CIIOKHOW (POPMBI, HEOAHOPOTHOTO M BEChbMa HEOAHOPOIHOTO BHYTPEHHETO
CTPOEHHS, C HEBBIJEPKAHHON M BECbMa HEBBIIEP/KAHHOW aJIMa30HOCHOCTBIO, HATMYUEM CTOJIOOB,
JUH3 WM OJIOKOB O€NHBIX M HEKOHIUIMOHHBIX pyA (Aiixan B pactpy0Oe, ChIThIKaHCKas,
KO6uneiinas B pactpyoe).

K 3-ii rpynme oTHOCATCS MECTOPOXIEHHUS (YyYacTKH) CJIO0XKHOIO M OYEHb CIIOKHOIO
T€0JIOTMYECKOr0 CTPOEHUS, IPEICTABICHHBIE:

CPEHMMH 110 pa3MepaM KUMOEpIINTOBBIMU TPYOKaMH, OYEHb CIOKHBIMHU 110 (hopMe n/uiu
BHYTPEHHEMY CTPOEHUIO, C HEBBIJEPKAHHON aJIMa30HOCHOCTBIO, a TAK)KE y4acTKaMU KpaTepoB U
MEJKHMH TPYOKaMH WJIM TPOMBIIUICHHBIMH PYIHBIMU CTOJNOAMH cpenu OeqHBIX pyA TPYOOK
(Alixan, FO0uneiinas Ha riyoune, VIHTepHanmoHanbHas Ha IIyOMHE, pyAHBIH cToa0 B 3apHuIle,
Kpartep Tpyoku uM. B. ['puba);

KUMOEPIUTOBBIMH TEJIAMU CII0)KHOTO BHYTPEHHEIO CTPOEHHUS, C HU3KUM COZEpKaHUEM, HO
KPYITHBIMHU BBICOKOIICHHBIMU IOBEIMPHBIMH ajMa3aMu (TpyOku MamxkraBan B Uunun u Jlercenr-
na-Tepae B Jlecoro).

K 4-ii rpymnme oTHOCATCS MECTOPOXKIAEHUS, IPEACTABIECHHbIE MEIKUMHU JalKaMHU, KUJIAMU C
pa3ayBaMH, TJIACTOBBIMU TEJIaMH, COIIPOBOKIAIOIINMH TPYOKH, a TAK)KE OTAETbHBIE OY€Hb MEJIKHE
(BBIKJIMHUBaroIMecss Ha rayouHe g0 100 M) TpyOKu wiu pyaHble CTONOBI, JUH3BL. OHH, Kak
IIPAaBUJIO, HE HMEIOT CAMOCTOSTENBHOTO IPOMBIIUIEHHOIO 3HAYE€HHS W IPUTOAHBI JIMIIb IS
MOITYTHOM OTPaOOTKH JEHCTBYIOIUMU NPEANPUATHIMHU.

7. IlpuHaAIEKHOCTH MECTOPOXKACHMS (y4acTKa) K TOM WJIM MHOW I'PYIIIE YCTaHABINBACTCS
[0 CTENEHHU CIOXKHOCTH I'€OJIOTMYECKOrO CTPOCHMsI OCHOBHBIX PYIHBIX TeJ, 3aKJIIOYAKOIIUX HE
meree 70 % oOmmx 3armacoB MECTOPOKACHUSI.

ITI. U3y4eHue reoJioru4eCcKOro CTpOEHHUs MeCTOPOK/AeHHUS M BElleCTBEHHOI0 COCTaBa
pya



8. Ilo pa3BemaHHOMY MECTOPOXKIECHHIO HEOOXOAMMO HUMETHh TOMOTPAPHUECKYI0 OCHOBY,
MacmTad KOTOpPOil COOTBETCTBOBAJ Obl €ro pa3mMepaM, OCOOCHHOCTSIM Ie0JIOTMYECKOr0 CTPOSHUS
u penbedy mectHOCTU. Tomorpaduueckne KapThl W IUTAHBI Ha KOPEHHBIX MECTOPOXKIECHHUSIX
alMa30oB O0BIYHO cocTaBisitorcs B Macmradbax  1:500-1:2000, Bcee pa3Benounble U
AKCIUTyaTallMOHHbIE BBIPAOOTKM (KaHaBbI, UIYpPQBbl, IIAaXThl, IITOJbHHU, CKBAKHUHBI), TPODUIU
JEeTabHBIX Teo(PU3nYecKuX HAOMIOJEHUN, a TaKKe eCTeCTBEHHbIE OOHAKEHHS! PYAHBIX Tel
JOJDKHBI OBITh MHCTPYMEHTAJIBHO NpHBsi3aHbl. [loa3eMHbIE TOpHBIE BBIPAOOTKH U CKBa>KUHBI
HAHOCATCS Ha IUIaHBl MO0 JAaHHBIM MapKIIeHIepckod CbheMKH. MapKiueiiepckue IIaHbl
TOPU30HTOB TOPHBIX pabOT 00BIYHO cocTaBlsAOTCsA B MacmiTtabax 1:200—-1:500; cBoHbIE MIaHBI —
B macmrabe He menbue 1:1000, st cKkBaKMH JTOJDKHBI OBITH BBIYMCIICHBI KOOPJIUHATHI TOYEK
NEPECEUYEHNs] MMM TpaHUIl KpaTepa, OCHOBHBIX pPa3HOBUAHOCTEH KHUMOEPIMTOBBIX IOPOJ
auaTpeMbl (BXOAAa M BBIXOJIa) U MOCTPOEHBI MPOJOKEHHUS] UX CTBOJIOB Ha IJIOCKOCTH IUIAHOB U
pa3pes3oB.

9. Teomornueckoe CTPOCHHE MECTOPOXKIEHUS JIOJDKHO OBITh JETalbHO H3YYCHO U
oToOpakeHO Ha reonoruueckoi kapte macimrada 1:500-1:2000 (B 3aBUCHMOCTH OT pa3MepoOB H
CJIO)KHOCTH MECTOPOKJICHHUS), T€0JOTHUYECKUX pa3pe3ax, MOrOPU30HTHBIX IJIaHAX, MPOECKIHSX,
a B HEOOXOAMMBIX Clydasx — Ha OJOoK-IuarpaMMmax W Mozensax. ['eonoruueckue u
reopu3nYecKre MaTepralIbl 0 MECTOPOXKICHUIO JOJDKHBI 1aBaTh MPEICTABICHUE O pa3Mepax u
dbopMe pyYIOHBIX T, YCIOBHUSX HUX 3ajleraHusi, BHYTPEHHEM CTPOEGHHUU M CIUJIOLIHOCTH,
XapaKkTepe BBIKJIMHUBAHMS KUMOEPJIUTOBBIX TENl M CIAralllUX HX PYAHBIX CTOJOOB M JIMH3,
B3aMMOOTHOIIEHUSIX UX MEXKIY cO0O0M M C BMELIAIOMMHU [TOPOAaMHU, OCOOEHHOCTSIX U3MEHEHMS
BMEMIAIONIUX MOPOJ], UX CTPYKTYPbI, TEKTOHUYECKOW HAPYIIEHHOCTH B CTENEHH, 10CTATOYHON
s 000cHOBaHUs mojacueTa 3amacoB. CieayeT Takke 00OCHOBATh I'€0JOTHYECKHE TPAHUILIBI
MECTOpPOXKJIEHUSI B TIUIaHE M Ha TIyOMHY, KPUTEPHH, OIPEACNAIOMNE MECTOIMOIOKECHHIE
MEePCIEKTUBHBIX YYAaCTKOB (PYIHBIX CTOJNOOB, JIMH3), B MpeAenax KOTOPBhIX OLIEHEHbI
IPOTHO3HBIE PECYPChl KATEropHu P .

[Ipu omenke Ha Oe3pyAHOCTh  IUIOIIAJEH, MPHUMBIKAIOIIMNX K  KOPEHHBIM
MECTOPOXKIAEHUSAM (0COOEHHO MOTrpeOeHHBIM), 0053aTENbHO HCCIEIOBAHHE MEPCIEKTHB HE
TOJBKO KOPEHHOM, HO U POCCHIITHON aJIMa30HOCHOCTH.

10. Bbixonapl Ha MOBEPXHOCTh PYAHBIX Te€J, KOP UX BBIBETPUBAHUS U IMPUIIOBEPXHOCTHBIE
YaCTH aJIMa30HOCHBIX TY(Or€HHO-OCAIOUHBIX IMOPOJA Kparepa JOKHBI OBITh M3Y4YE€HBI TOPHBIMH
BBIPAa0OTKaMU ¥ HETUIyOOKMMH CKBRXHHAMH C TPUMEHEHHEM Te0()U3HYECKUX METOJIOB H
onpoOOBaHbBl € JIETAJBbHOCTHIO, MO3BOJISIONIEH YCTAHOBUTH HX MOPQOJIOTHIO, YCIOBUS
3aJleraHus, COCTaB, IJIYOMHY pa3BUTUS 30HBI BBIBETPUBAHMS, OCOOCHHOCTH H3MEHEHUS
BEILIECTBEHHOI'O0 COCTABA, TEXHOJIOIMUYECKUX CBOWCTB, AJIMa30HOCHOCTH Py U MPOBECTH MOACUET
3aMmacoB pa3/iebHO MO Pa3HOBHIHOCTSM KHUMOEPIUTOBBIX U TY(POTreHHO-OCaAOYHBIX IOPO]
IMaTpEMBbl U KpaTtepa.

11. Pa3Benka KOpEeHHBIX MECTOPOKACHUH alMa30B Ha TIIYOMHY MPOBOIAUTCS CKBAKHHAMHU
U TOPHBIMH BBIpAaOOTKaMHU C TPUMEHEHHEM TeO(pH3NYEeCKuX METOJIOB HCCIEeI0BaHUM,

" ITo paiioHy MECTOPOKICHHS W PYAHOMY MOJIO TIPEACTABIAIOTCS TeONOrHYecKas KapTa U KapTa
noJie3HbIX uckomaeMbix B macmTade 1:10 000-1:50 000 ¢ cooTBETCTBYIOIUMHU pa3pe3aMu. Y Ka3aHHBIC
MaTepuaibl JIOJDKHBl OTpakaTh TEOJOTMYECKOEe CTPOEHHE ajIMa30HOCHOTO pailoHa, IOJI0KEHUE
OCHOBHBIX  T'€OJIOTMYECKHUX  CTPYKTYp, KOHTPOJHMPYIOIIMX  pa3MelIeHHe KUMOEPIUTOBBIX  Te,
MECTOPOXKJIEHUH W PYyNONpPOSBICHUN APYTUX IMOJIE3HBIX MCKOMAEMBIX pailoHa, a TakKe y4acTKOB, Ha
KOTOPBIX OLIEHEHBI MPOTHO3HBIE PECYPCHI TOJIE3HBIX UCKOTAEMBIX.

Pe3ynbTaThl MpOBEAEHHBIX B paliOHE Teo(PHU3MUECKUX HCCIEOBAaHUN CIEAyeT HCIIOJIb30BaTh MpPU
COCTABJICHHH T'€0JIOTMYECKUX KapT U pa3pe30B K HUM U OTpakaTh HA CBOJHBIX IUJIaHAX MHTEPHpPETAIU
reou3NUECKUX aHOMaJIUK B MaciiTade MpeacTaBIsIeMbIX KapT.
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palMOHAJIBHBIA  KOMIUIEKC KOTOPBIX OIpEAeNsIeTcsl HUCXO0JAs1 W3 KOHKPETHBIX TI'€0JIOro-
reopU3NYECKUX yCIOBUM.

MeTtoanka pa3BeIKH — COOTHOILIECHHE 0ObEMOB TOPHBIX paboT M OypeHus, BUIBI TOPHBIX
BBIPA0OTOK, CITIOCOOBI M IUAaMETPhl OypeHHs], TEOMETPUS U TUIOTHOCTh Pa3BEeIOYHON CETH, METOIbI
U CcrocoObl OompoOOBaHMs — AOHKHA oOecreurBaTh BO3MOXKHOCTH IOJICUETAa 3alacoB  Ha
pa3BeJJaHHBIX MECTOPOXKJIEHUSIX MO KAaTErOPHsM, COOTBETCTBYIOIIUM TPYIIIIE MECTOPOXKICHUN
M0 CJIOKHOCTH €ro TeoJorudeckoro crpoeHusd. OHa omnpenensieTcss UCXoas U3 IeoIOTMYECKHX
0COOEHHOCTEN PYIAHBIX TEJ, YPOBHS U U3MEHUYMBOCTHU COJIEPKaHUsl, KPYITHOCTH ajaMa3oB (Tabi. 2)
U C YYETOM BO3MOXKHOCTEW TOPHBIX, OYpOBBIX U reo(U3UUYECKUX CPEACTB pa3BeAKHU, a
TaK)K€ ONbITA PA3BEIKU U Pa3pabOTKU MECTOPOXKIEHUN aHATIOTMYHOIO TUIIA.

[Ipu BBIOOpPE TEXHHUYECKMX CPEICTB pPa3BEIKH, METOJOB H CIOCOOOB OIMPOOOBAHMS
ClIelyeT YYMTHIBATh PEAKYI0 BCTPEUaeMOCTh (BKPAIUIEHHOCTh) ajiMa3oB, HMX XPYIKOCTh
(packajbIBalOTCS MPU yAape) U MOITOMY MPEAINOUYTUTENBHO HCIIONIb30BaTh BaJOBbIE MPOOBI WU
KEpHOBbIE MPOOBI OOJIBIIETO AuaMeTpa, NpU HEOOXOAMMOCTH OIMpoOOBaTh OypoBOH IUIaMm,
OTrpaHUYMBATh MPUMEHEHUE YAApHOTO OypeHHs CIUIOIIHBIM 3a00eM, a MpH 0O0OralleHUuu pPy.
MCIOJIb30BaTh MAISIINA PEXKUM UX APOOIEHUSI.

[Ipu BBIOOpPE ONTHMMAIBHOIO BapUaHTa PA3BEIKHU CIEAYET YUYUTHIBATh CPAaBHUTEJIbHBIE
TEXHUKO-3KOHOMUYECKHUE MTOKA3aTEIN U CPOKU BBINOJHEHUS padOT MO pa3judHbIM BapuaHTaM
pa3BeaKU.

12. Tlo ckBaxxuHaM KOJIOHKOBOTO OypEeHUs TOJKEH ObITh MOTYyYeH MaKCUMAJIbHBIN BBIXO]T
KEepHa XOpOIIeH COXPAHHOCTH B 00BEME, MO3BOJSIONIEM BBISICHUTH C HEOOXOIMMOW MOIHOTOM
0COOEHHOCTH 3aJIeTaHusl PYAHBIX TeJl U BMEUIAIOUINX MOPOJI, BHYTPEHHEE CTPOECHUE PYIHBIX Tel,
XapakTep OKOJIOPYAHBIX U3MEHEHUM, TPaHUIIbl IPUPOJIHBIX PA3HOBUIHOCTEN PYI, UX TEKCTYPHI,
CTPYKTYPBI M 00€CTIEYUTh MPEICTABUTEILHOCTh MaTepHraa Jjsi OnpoOOBaHNUS.

Brixox kepHa B mpeaenax KUMOEPIUTOBBIX TeJl JOJDKEH ObITh He MeHee 70 % 1o KaxaoMy
WHTEpBaJly OMNpoOoBaHuA. JlOCTOBEpPHOCTH OIpenelieHus JUHEHHOro BBIXOJAa KepHa
HEOOXOJUMO CHUCTEMATHYECKH KOHTPOJIUPOBATh BECOBBIM WJIM OOBEMHBIM CIIOCOOOM,
CUCTEMAaTUYECKH 3aMePATh U IOKYMEHTHUPOBATh IUAMETP KEPHA.

Bennuuna npeacTaBUTENHHOrO BBIXO/A KEpHA JUIS OIpPENENICHHUs] COIACpKAaHUs aliMa3oB U
TpaHUILl PYJHBIX TeJ AOJKHA ObITh MOATBEPKACHA UCCIIEAOBAaHUSAMU BO3MOKHOCTH BBIKPALIMBAHUS
aMa3oB, CYIIECTBEHHOTO IEpexoja MX B OypoBOM IIIaM, OCOOCHHO B XPYIKHX, WHTEHCHBHO
TPEIIMHOBATHIX Pa3HOBUIHOCTAX PyH. s 3TOro HeoOX0ANMO 1O OCHOBHBIM Pa3HOBHIHOCTSAM DY
COIOCTaBUTh PE3yJIbTaThl OMPOOOBAHMS KEpHA M IIJama, a TaKKe OLUEHKH CPETHEro COJCp KaHUS
aJIMa3oB TI0 TpyImmaM mpob ¢ pa3HbiM (MeHee u 6onee 70 %) BeIxonoM KepHa. OCHOBHAS IPUYUHA
HEJIOCTATOYHOM MPEICTABUTENIHHOCTH KEPHOBBIX MPOO — MX Majblii 00beM, HE 00eCTIeUnBAIOIINIA
(buKcalio OTHOCUTENBHO PEAKUX KPYITHBIX aJIMa30B, YTO MPUBOJUT K CYIIECTBEHHOMY 3aHMKEHUIO
OLIEHOK COJIEpXaHusl aJIMa30B, OCOOEHHO Ha TIyOOKMX TOPHU30OHTaX MECTOPOXKIACHUN B CBSA3HU C
CHCTEMAaTUYECKUM YMEHBIIIEHUEM AUaMeTpa OypeHHsl CKBAXKHH.

JlJis yCTaHOBJICHHUS MOTPEIIHOCTH OIICHKH COJEPKAHMsI alIMa30B MO0 MaJIbIM Mpo0dam KepHa
pE3yNbTaThl KEPHOBOI'O OMPOOOBAHMS COMOCTABIISIOTCS C JAHHBIMU OMPOOOBAHUS KOHTPOJIBHBIX
TOPHBIX BBIPAOOTOK, CKBaXKMH OOJBIIOrO AHamMeTpa. B cilydasx HU3KOro BBIXOJa KEpHA CleAyeT
IPUMEHATh JpPYTU€ TEXHUYECKHE CpeACTBAa pa3BedkU. [Ipu CylIEeCTBEHHOM 3aHUKEHUU
COJIEp’)KaHMUsST MO KEpPHOBBIM MpoOaM HEOOXOAMMO OOOCHOBATh BEJIMYMHY IOMPABOYHOTO
koa(pdulreHTa K pe3ysbTaTaM KEepHOBOTO ONMPOOOBAaHMS HA OCHOBE NAHHBIX, MOJYYEHHBIX B
KOHTPOJIBHBIX ~BBIPA0OTKAaxX: MO BaJOBBIM IpoOaM myp}oB, MOJ3EMHBIX TOPHBIX BHIPAOOTOK,
ryp§o-CKBaXHH U/WiIu IpodaM KepHa KOJIOHKOBBIX CKBa)kMHaX yBenmueHHoro (171-230 mm) mo
cpaBHeHUtO ¢ psaaoBeiM (110-132 mm) mmametrpa. HagexxHocTh mompaBouHOTO KO3(duIIMeHTa
MOET OBbITh JOMOJHUTEIFHO 00OCHOBaHA TEOPETHUYECKUM PAcueTOM OKHMJIAEMOTO COJEpKaHUS
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KPYIHBIX ajJMa30B HAa OCHOBE YCTAaHOBJICHHOM 3aBUCUMOCTH MEXAY COJEp)KaHUEM U
Pa3sMEPHOCTHIO AJIMa30B B KUMOEPIUTOBBIX pyJax (MpuiiokeHue 1 k HacTosAmMM MeTondecKum
PEKOMEHIALUSM).

JUis  TOBBIIIEHUS JIOCTOBEPHOCTH W  HMH(POPMATUBHOCTH OypeHHS HEOOXOAUMO
UCIOJIb30BaTh METO/ABI Te0(pU3NYECKUX UCCIIEIOBAaHUM B CKBAaXXMHAX, PALIMOHAIBHBIA KOMILIEKC
KOTOPBIX ONPEIENIAETCs UCXO/s U3 MOCTABIEHHBIX 337a4, KOHKPETHBIX Ie€0JI0ro-reou3nyeckux
YCIIOBHI MECTOPOKICHHSI M COBPEMEHHBIX BO3MOXKHOCTEH Treodu3ndecknx MeToaoB. Komruiekce
KapoTaxa, A(PQEKTUBHBIA i1 YTOUHEHUS KOHTAaKTOB pYyJIHBIX Tel C BMEIIAOIUMY,
NEePEKPBIBAIOIINMYU OPOJIaMH, 30H APOOIEHMs, BbIACIEHHUS TPAHULl IPUPOIHBIX PAa3HOBUIHOCTEH
U TEXHOJIOTUYECKHX COPTOB pyA JAWATPEMbl M Kparepa, IOJDKEH BBINOJHATHCS BO BCEX
CKBAKMHAX, NPOOYPEHHBIX HA MECTOPOKIEHUU U 3a €ro npelaejamMu JUisl PelIeHUs ApYTrux
reoJIOTMYECKUX 3a7au (MEXKCKBR)XKMHHOE IPOCBEYMBAaHUE Ul MCCIEAOBAaHUI Ha Oe3pyaHOCTb,
MIOMCKOB ¥ OKOHTYPHUBAHMSI PYJHBIX T€T U Ap.).

B BeprukanpHbIX CKBakMHaX TiryouHoi Oosmee 100 M M BO BCeX HAKJIOHHBIX, BKIIOYAs
NOJ3€MHbIE, HE MEHee ueM uepe3 Kaxzable 20 M J0JDKHBI ObITH ONpeNesIeHbl U MOATBEPKICHBI
KOHTPOJIbHBIMU 3aMepaMH a3uMYTaJlbHbleé U 3E€HUTHbBIE YIJIBI UX CTBOJIOB. Pe3ympTaThl 3THX
M3MEpEeHUH HEOOXOAMMO YUYUTHIBATH MIPU MOCTPOCHUH T€OJIOTUYECKUX Pa3pe30B, MOTOPU30HTHBIX
TUTAHOB M pacyeTe KOOPAMHAT TOUEK IMEePECEeUCHHs] CKBaXUHAMH KOHTAKTOB KUMOEPIHTOBOTO
tena. [lpu HanmmuMy nojcedeHuit CTBOJIOB CKBaXKMH TOPHBIMM BBIPAa0OTKaMHU PE3yJIbTaThl 3aMEPOB
IPOBEPSIOTCS TaHHBIMM MAapKIIEHIEpCKOW MPUBS3KU. {15 CKBa)XXKMH HEOOXOAMMO O0ECIeyuTh
TepecedeHne MMH PYAHBIX TeJT MO yrIaMi He Meree 30 .

Jlns mepecedeHus KpYTONAAAIONMX PYIHBIX Ten 1ox Gombmumu (Gomee 30°) yrmamu
11€JIECO00pa3HO MPUMEHSTh UCKYCCTBEHHOE MCKPUBJIEHHE CKBAXKMH, CONPOBOXKAAs €r0 YacTbIMU
3amepamu yrioB. C 1enpio TOBbIEHUS 3()(PEKTHBHOCTH pa3BEAKH CIEAYEeT OCYIIECTBISTDH
OypeHue MHOr03a0OWHBIX CKB&)XWH, a MPH HAJTUYUU TOPU3OHTOB TOPHBIX PabOT — BeepoB
MOJI3EMHBIX CKBa)XMH. bypeHue mo pyzae LenecooOpa3HO NPOU3BOAUTH OAHUM WM OJIM3KUM
JIMAMETPOM, OKOHTYpPHUBAIOIINE CKBAXHMHBI 110 BO3MOXKHOCTH 33aBaTh CO CTOPOHBI PYIHOTO Tea.

13. T'opHble BBIPAaOOTKHU SIBIISIOTCSI OAHUM M3 OCHOBHBIX CPEACTB JETATBHOTO W3YUCHHS
yCJIOBUHM 3ajieraHusi, MOp(OJIOTHH, Pa3MEpPOB, BHYTPEHHETO CTPOEHUS PYIHBIX Tel, T'PaHULl U
BEIIIECTBEHHOI'0 COCTaBa pa3HOBUAHOCTEN Py/l, KX BaJOBOIO ONPOOOBAHMS HA BEPXHUX TOPU30HTAX
MECTOPOKACHUS, a TaKXKe MpeTHa3HAYCHBI Ui KOHTPOJSA JAaHHBIX OypeHHs W ONPOOOBAHUS
CKB&)XMH, Te0(hU3NIECKUX HCCIEOBAHUMI, 0TOOpAa TEXHOJIOTHYECKUX P00 M HapaOOTKH MapTHH
aJqMa3oB, JOCTAaTOYHOM Ui OINpenesieHHss HUX CHUTOBOIO COCTaBa, IPOMBIIIJIEHHON
copTHU(UKALUU U CTOUMOCTHOHN OII€HKH.

Ha MecropoxneHHsX ¢ KpyHHBIMHA BBICOKOLIEHHBIMHU ajiMa3aMU H3-32 HHU3KOIO HX
COJIEpP)KaHMs HaJU4Me U COJEpKaHHME KPYIHBIX KaMHEH IO JaHHBIM ONpPOOOBaHMS KEepHa
CKBA)KUH HaJIe’)KHO HE YCTAHABIMBAIOTCS, BCIEACTBUE 3TOr0 HEOOXOJMMO MPUMEHEHUE TOPHBIX
BBIPA0OTOK WM IIyp(HO-CKBAKUH AMAMETPOM ~1,2-2 M i psSAOBOTO BAJIOBOTO OMPOOOBaHMUS,
00ecIeunBaloOIIero yI0BIETBOPUTENBHYIO OLIEHKY COJIEpXaHUs, CUTOBOIO COCTaBa ajiMa3oB U
U3MEHUMBOCTU HX pACIpEIeNeHHs] B Ipejesiax PasHOBUIAHOCTEH Pyl U MECTOPOXKIEHUS B
LEJIOM.

N3MeHUnBOCTh OpYACHEHHS Ha BEPXHUX TOPU30HTAX MECTOPOKIEHUM JODKHA OBITh
U3y4eHa B JOCTaTOYHOM OOBEME M PaBHOMEPHO IO IUIOLIAAU: JJIs TPYOOUHBIX T€I U CHUIUIOB —
nepecedeHussMu 1mypdamu, mypdo-maxramu, mypho-cKBaXKMHAMU I TOJ3EMHBIMU TOPHBIMU
BBIpa0OTKaMHu (IITpEKaMu, OPTaMH) U TOPU3OHTAIBHBIMH CKBAKMHAMH, IS JTaWKOOOpa3HBIX,
KWJIBHBIX TeJI — HENPEepPBhIBHBIM WM MYHKTHPHBIM TPOCIEKMBAHUEM MO TPOCTUPAHUIO
TPAHILIESIMU C CEKLIMOHHBIM BaJIOBBIM OITPOOOBAHUEM.
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Baxneiimme Ha3HaueHHMs] TOPHBIX BBIPAOOTOK — BBISICHEHHE BO3MOXHOCTH U
3¢ (PEKTUBHOCTH HCMOJIB30BaHUS CKBAXUHHOTO OMPOOOBAaHUS Il OILICHKH aJIMa30HOCHOCTH
MECTOPOXKJICHHUS, CIArallIuX €ero pPa3sHOBHIHOCTEH pya W HapaOOTKa W3 OCHOBHBIX
Pa3sHOBHUIHOCTEMN Py MapTUH aaIMa30B, JOCTATOYHBIX JJIsI HAJIE)KHOW OLICHKH CPEIHEN CTOMMOCTH
1 xap aaTMa30B 10 HUM U MECTOPOKJICHUIO B IIEJIOM.

D¢ GeKTUBHOCTh KEPHOBOTO OMPOOOBAaHMS BBISCHSETCS TMPSMBIM  COIOCTaBIEHHUEM
COJIEpP’)KaHMUI aTMa30B Pa3HON KPYIMHOCTH TO COMPSDKEHHBIM MPOOaM KOJIOHKOBBIX CKBAXUH U
TOPHBIX BBIPAOOTOK (1Iyp(O-CKBKHUH) U/UIM KOCBEHHO, ITyTEM COIMOCTABIEHHUS CPEIHUX OLIEHOK
CUTOBOIO COCTaBa M COJEp)KaHUS alMa30B MO YYacTKaM JIeTAIM3allMd B OCHOBHBIX
Pa3HOBUAHOCTSX pyA. [Ipu 3TOM KOJIMYECTBO Map CONMPSKEHHBIX MTPOO (BajloBast — KEPHOBAs) UIIU
PaBHOMEPHO PaCMOJIOKEHHBIX myp(oB (mrypdo-CKBaXKUH) U CKBAXUH HA y4acTKaX JIeTalu3aluu
JIOJDKHO OBITh HEe MeHee 15-20.

14. TopHble BBIPAaOOTKH CleAyeT MPOXOIUTh HA YyYacTKax JeTalu3allid, a TakkKe Ha
TOPU30HTaX MECTOPOXKICHHS, HAMEUCHHBIX K TNepBooYepenHo orpaboTke. Pacmonoxkenue
pa3BEJOYHBIX BBIPAOOTOK HM pACCTOSHUS MEXKIY HHUMH B CHCTEME TOPU30HTAIBHBIX U
BEPTUKAIBHBIX  CEYEHWW  JOJDKHBI  OBITH  OMpEACNICHBl ISl  KaXJOr0  CTPYKTYpPHO-
MOP(]OTOTHIECKOTO THUIIA PYAHBIX TEI C y4ETOM HUX Pa3MepOB, OCOOCHHOCTEH T'€OJOTHYECKOTO
CTPOEHUsA, CATOBOTO COCTaBa U XapaKTepa pacIlpeIesICHHUs aIMa30B.

[IpuBeneHaple B Tabmuie 2 0O0OOIIEHHBIE CBEACHHS O IUIOTHOCTH CeTel BHIPaOOTOK,
MIPUMEHSBIIUXCS TIPH pa3BeIKe MECTOPOXKACHHUM aiMa30B B KUMOEPIUTOBBIX TpyOkax Poccum u
OTYACTU 3a PYOEKOM, PEKOMEHIYETCS YYUTHIBATH MPU MPOSKTUPOBAHUH T'€OJOTOPa3BEIOYHBIX
paboT, HO WX HENb3sl paccMaTpUBaTh Kak oOsi3aTenbHBIC. I KaKI0ro MECTOPOXKICHHUS Ha
OCHOBAaHMM H3YYEHMS YYACTKOB JETajJu3allUM U THIATEJIBHOIO aHAJIM3a BCEX HMMEIONIUXCA
TEOJIOTUYECKUX, TeOPU3MUECKUX ¥ OKCIUTyaTallMOHHBIX MAaTEpPHAIOB 1O JIAHHOMY WJIH
AQHAJIOTUYHBIM MECTOPOXACHUSIM OOOCHOBBIBAIOTCS HaWOOJIee pPAIMOHAIBHBIE TEOMETPUS U
MJIOTHOCTh CETH Pa3BEOYHBIX BHIPAOOTOK.
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Tabnumna 2

Paccrostaue (B M) MeX1y BRIpAOOTKaMH JJIsl KATETOPUid 3a11acoB

['pynma B C
N XapakTepUCTHKa PyIHBIX TEI Bunsr BepaboTok
MECTOPOKACHHH . . . o
10 JUIMHHOM | 110 KOPOTKOW | IO ATMHHOW .
ocu ocHu ocH KOpOTKOH
ocH
2-51 Becsma kpymHBIE W KpyITHBIC 110 pa3MepaM | I'opHbIe BEIpaOOTKH B COYETAHUU CO 80-120 40-80 120-160 60-80
KAMOEpIUTOBBIE TPYOKH TPOCTOH WJIM | CKBaKUHAMHU
CIIOXKHOM opmer, HCOIHOPOAHOTO | CkBa)kMHBI € KOHTPOJIBHBIMU 60-80 40-60 80-160 60-120
CTPOCHHS, OTHOCHTENBHO BBIICPKAHHBIC | ropHpIMM BEIPAGOTKAMH
WM HEBBLICP)KAHHBIE 110 aJIMA30HOCHOCTH
Cpennue mo pasmepam TpyOku mpoctoi | ['opHBIE BBIpaOOTKHM B COUYETaHHUH 40-80 30-60 60-120 40-80
(hopMBI, HEOTHOPOTHOIO  BHYTPEHHEIO | CO CKBRXMHAMU
CTPOEHHs, OTHOCHUTEILHO BBIICPIKAHHBIC 10 | CKBa)KUHBI c KOHTPOJIbHBIMU 40-60 15-30 40-80 30-60
aJIMa30HOCHOCTH TOPHBIMHU BBIPAOOTKaMU
Becbma kpynHble W KpymHble TpyOKH, | ['opHBIE BEIpaOOTKH B COYETAaHHU CO 60-80 40-60 80-120 60-80
CIIOXHBIE TO (opMe U BHYTPEHHEMY | CKBaXMHAMHU
CTPOCHHIO, BECbMa HEBBIICPXKAHHBIE IO
aJIMa30HOCHOCTH, HMEIoLIUe OeHbIE CKBayKHHEBI C KOHTPOJILHBIMH 40-60 3040 60-80 40-60
DYAHBIE CTONOBI, W CpeiHHe TPyOKu | TOPHBIMH BBIPAOOTKAMH
CIIOKHOM (HOpPMBI, HEBBIICP)KAHHBIE IO
AJIMa30HOCHOCTHU
31 Cpennue 1O pasMepam, CIOXHBIE 10 | ['opHBIE BBIpaOOTKH B COUYETaHUU CO - - 40-80 30-40
dbopMe W  BHYTPEHHEMY  CTPOCHHIO, | CKBKMHAMH
HEBBIZCP/KAHHBIE 10 alIMa30HOCHOCTH WM | CKBOXWHBI € KOHTPOJBHBIMH - - 3040 20-30
MeJIKHE TI0 pa3Mepy TpyOKu TOPHBIMH BBIPA0OTKaMHU
KumbepmutoBeie  Tema ¢ HU3KUM | [OpHBIE  BBIPAaOOTKH  CEUYEHUEM - - 40-80 30-60
COJIepKaHUEM, HO KpyIHbIMHE | Goee 4 M (urypdbl, IIaxThI,
BBICOKOIIEHHBIMHU IOBEJIUPHBIMH | IITPEKH, OPTHI)
anMazamu.” ypdo-ckBakUHBI - - 40 30

£ ™ TF >
Ilo MCCTOPOKACHUAM 3-i1 Tpynnbl JaHHBIX JJIA O606H_ICHI/I}I HEAOCTATOYHO, OTYACTU HCIIOJIB30BaHbI pACUCThI, Poccum He U3BCCTHBI, YUTCH 3aPY6e)I(HBII/I OIIBIT,
HpI/IMC‘{aHI/IC: Ha OHCHCHHBLIX MECTOPOXKIACHUAX pasBCIOYHasA CCTh IJIA KaTCropuu Cg pa3peiKacTCa OTHOCUTCIIBHO — Cl B 2-4 pas3a B 3aBUCUMOCTU OT CJIOKHOCTH

MCCTOPOXICHUA.

14




MecTopoxaeHust 2-i TpyIIbl ¢ BBICOKUM COJEpKAaHUEM IIPH MPeoOsajaHuu MENKUX (—2
MM) aJIMa30B MOTYT OBbITh pa3Be/laHbl 110 BEICOKUM KaTerOpHUsIM 3aracoB OypOBBIMU CKBa)KMHAMU C
MHUHUMYMOM KOHTPOJIBHBIX TOPHBIX BBIPAOOTOK, TIPU MPEOOIalaHiy CpeaTHuX (—4+2 MM) aiMa3oB
— TOPHBIMH BBIPA0OTKAMH W/WJIM CKBOKWHAMHU C KOHTPOJIBHBIM BAJIOBBIM ONMPOOOBAaHHWEM a TpU
HAJIMYUH KPYIHBIX BHICOKOLIEHHBIX KAMHEH — MPEUMYIIECTBEHHO TOPHBIMH BhIpaOOTKaMu, urypdo-
CKBaXMHaMH. BecbMma KpymnHbIE U KpyNHblE TPYOKH MOAPA3JENIAIOTCS HA Teja, CIOXKEHHbIE
OTHOCHUTEJIbHO BBIJIEPKAHHBIMU [0 AJIMa30HOCHOCTH pyJaMU U BeCbMa HEBBIICPKAHHBIMU;
MOCTIE/IHAE HYXKIAIOTCS B 0oJiee CrylIeHHOW pa3BEdOYHOM CETH, IMO3BOJIAIONIEH OCYIIECTBUTH
pa3fenbHYI0 OLIEHKY OCHOBHBIX Pa3HOBUIHOCTEH PY/I.

Paccrosinue mexny TOpU3OHTANBHBIMU Pa3BEJOYHBIMH CEUEHHUSMU 3aBUCUT OT YCIOBHM
3ajieraHusi KUMOEPIUTOBBIX TeJl, WX Mopdoioruu, pa3MepoB, W3MEHUYHMBOCTH BHYTPEHHETO
CTPOEHHUS U aJIMa30HOCHOCTH.

Jns obecnieuenus: kBaidu(uUKaUMU 3amacoB MO KaTeropuum B mepBblii OT MOBEPXHOCTH
TPpYOKH TOPU3OHT TOPHBIX BHIPAOOTOK M CKBaXHH (IIyp(O-CKBaXKHUH) PacIoyiaraeTcsi 0OBIYHO
Ha tayoune 50-100 M; mocnemyronMe TOPU3OHTHI JUIsl TojcueTa 3amacoB kateropuu C; mo
JAHHBIM CKBaXXMH KOJIOHKOBOTO OypeHHusi oTcTpamBaroTcs depe3 60—-100 M, a Ha TIIyOOKHX
TOpPU30HTaX I oOecriedenus 3amacoB kareropuii C; u C, — gepe3 100-200 m.

HeobxonmuMoe MUHUMaBHOE KOJMYECTBO BCKPBHITHIX CKBOKMHAMHU KOHTAaKTOB TPYOKH B
TOPU30HTAIBHOM CEYEHHMU MPSMO 3aBUCUT OT IUIOMIAAN U CJIOXKHOCTU KOHTYpa PYAHOIO Tela U
OPUEHTUPOBOYHO COCTABIISET: JJI1 U30METPUYHBIX U OBAJIBHBIX B MOMEPEYHOM CEYEHUU TPYOOK
8—12 (6moku kareropuu B) m 4-8 (6yoku xareropuu C;), Juisi TMH30BUIAHBIX U HETPABUIHLHOU
dbopmbl  TpyOOK cooTBeTCTBeHHO 12-16 u 8-12. Takum ke oOpa3oM BHYTpH TpyOOK
OKOHTYPHMBAIOTCSI OTHOCHUTENIbHO KpPYIHBIE DPYJIHBIE CTOJIOBI (JIMH3BI, OJOKH), CYLIECTBEHHO
paziuyaroIuecs mo aiMa30HOCHOCTH, COACPIKAHUIO U/UITU TPAHYJISIPHOMY COCTaBy ajaMa3oB.

15. Jlns moATBEpKAEHUS JTOCTOBEPHOCTH 3alacoB, IMOJCYMUTAHHBIX Ha pa3BedaHHBIX
MECTOPOXKACHUSIX, OTAEIbHbIE MX YYAaCTKHM JAOJKHBI ObITh pa3BelaHbl Ooyiee AETaIbHO. OTH
YYaCTKU CJEAYyeT M3ydaThb W OMpoOOBaTh MO Oojiee MIOTHOM pa3BeIOYHOM ceTH u/muim Oojee
KPYIHBIMH TMPOOAMH IO CPABHEHUIO C NPHUHITBIMA Ha OCTAIBHOW YacCTH MECTOPOXKICHUSI.
3anacel Ha TaKMX ydacTKaX WM TOPU30HTAX MECTOPOKIEHUM 2-U TpyIIbl JOJKHBI OBbITh
pa3BenaHbl Mo kareropun B, a Ha MectopoxaeHusix 3-ii rpynnbl — no kateropuu C;. Ha
MECTOPOXKACHUSAX 3-i TPYINIBl CETh Pa3BEJOYHBIX BBHIPAOOTOK HA y4YacTKax JeTaIM3aIluu
1enecoo0pa3Ho CcrymaTh, Kak NpaBUiIo, HE MEHEE YeM B 2 pa3a Mo CPABHEHUIO C MPUHATOU s
kareropuu C;.

[Tpu ncnonb30BaHUK UHTEPIIOISAIMOHHBIX METOJOB (I€0CTaTUCTUYECKUX U JP.) MOJACUETa
3amacoB Ha YYacTKax JEeTalu3alud HEeoOXOoAMMO 00eCleunuTh IUIOTHOCTh Pa3BeIOYHBIX
nepeceyeHnit (W/WiM BeTUYMHY Npo0), JOCTATOUYHYIO JUIsl TPOSIBICHUS  B3aMMOCBSI3U B
MOKa3aHMUSAX COCEHUX MPOO U 0O0CHOBAHUS ONITUMAIILHBIX HHTEPIOJIALMOHHBIX (POpMYyIL.

PacrionokeHne ydacTKOB JIeTadu3aldd JOJDKHO OTPakaTh OCOOCHHOCTH 3ajieTaHwsl,
dbopMy pYAHBIX TET U TOJOXKEHHE PA3HOBUIHOCTEW KHUMOEPIUTOBBIX IOPOJ, COCTABJISIOIIUX
OCHOBHBIE 3allachl, a TaKXe KadyecTBO pyJ (CTOMMOCTh anma3oB) MecTopoxiaeHus. I[lo
BO3MOXKHOCTH OHHM pAaclojlaraloTCs B KOHTYpE 3alacoB, MOJUISKAIIUX MepBOOYEPETHON
orpabotke. B Tex ciywasx, Korja ydacTKH, HaMEUEHHBIE K MEPBOOUYEPENTHON OTpaboOTKe, He
XapaKTepHbl JJii BCEr0 MECTOPOXKACHUS IO OCOOEHHOCTSIM TE0JIOTHYECKOTO CTPOECHUS,
BEILIECTBEHHOI'O0 COCTaBa, aIMa30HOCHOCTU PYJ WM FOPHO-T€OJOTUYECKUM YCIOBHSM, JOJKHBI
OBITh JCTAIIBHO W3YYCHBI TAKXKE YYaCTKH, YIOBJIECTBOPSIOIINE dTOMY TpeboBanmio. Uucno u
pa3Mepsl y4acTKOB J€Tall3allid Ha MECTOPOXKICHUSX OINPENENSIOTCS B KaXJIOM OTAEIbHOM
cily4ae HeIpOIOJIb30BaTeNIeM.
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[TomydyeHHast Ha y4JacTKax AeTaM3aI[MU TeoJioTuuecKas HH(OPMAIUS HUCIIONB3YEeTCs IS
MOATBEPKACHUS TPYIMIbl CIOKHOCTU MECTOPOXKIACHUS, YCTAHOBIICHUS COOTBETCTBHSI IIPUHATON
METOJVKH W BHIOPAHHBIX TEXHUYECKUX CPEIICTB Pa3BEIKH OCOOCHHOCTSIM €r0 T'€OJOTHYECKOTO
CTPOEHHUS, /ISl OLIEHKU JAOCTOBEPHOCTH PE3yJIbTAaTOB OMPOOOBAHUS U MOJICUETHBIX MapaMeTpOB,
MPUHATBHIX NPU TOJACYETE 3alacoB HA OCTAJIBHOM YacTH MECTOPOXKIEHUS, a TAKKE YCIOBUHI
pa3paboTku MecTOopoXKAeHUs B 1eaoM. Ha pa3pabaTeiBaeMbIX MECTOPOKICHUSX ISl OTUX Ilesiel
UCIIOJIB3YIOTCS PE3YIbTAThl KCILTYaTAIIMOHHOW pa3BeKN U pa3padOTKH, B YaCTHOCTH, [0 HUM
BBOJSITCA TOMPAaBOYHBbIE KOA(DPUIMEHTHI K OI[EHKaM OJOYHBIX COAEPKAHUN MO KEPHOBBIM
npobaM, yYWUTHIBAIOIIUE HEJOU3BICUCHHE MaJbIMU MPOOaMH KepHAa OTHOCUTENIBHO KPYITHBIX
aJMa30B B UX NPUPOIHOM JI0JIE.

Ha ydacTtkax MecTOpokIeHHH (KpaTepbl, 30HBI «IUIaBalOUIUX PUGOB» H JIp.), OLEHKA
3amacoB KOTOPBIX TMPOMU3BOJIUTCS O3 reoMeTpu3allud KOHKPETHBIX pPYIHBIX Tel, a B
0000LIEHHOM KOHTYpE € HMCHOJIb30BaHUEM KO3()PUIHEHTOB PYAOHOCHOCTH, NOJKHA OBITh
OI[CHEHAa BO3MOXHOCTh HMX CEJIEKTUBHOM BBIEMKM HA OCHOBAHUM  OIpENEIICHUS
MPOCTPAHCTBEHHOI'0  TOJIOKEHHS, THUNUYHBIX  (GOpM, pa3MepoB U  OCOOEHHOCTEH
BEIIECTBEHHOTO COCTAaBa KOHAULIMOHHBIX PY/I.

16. Bce pa3BenouHbie BRIPAOOTKH U BBIXOJIBI PYIHBIX TENl Ha TOBEPXHOCThH JOJKHBI OBITH
3aI0KyMEHTUPOBaHbl. Pe3ynbTaThl OpoOOBaHMS BBIHOCSTCS HA NMEPBUYHYIO JOKYMEHTALMIO U
CBEPSIIOTCS C T€0JIOTMYECKUM ONMCAHUEM.

[lonHOTa M KayecTBO MNEPBUYHOM JOKYMEHTAllUM, COOTBETCTBUE €€ TI'€OJOTHYECKUM
OCOOCHHOCTSIM MECTOPOXKJICHHUS, MPABWJIBHOCTH OIPEACNICHUSI MPOCTPAHCTBEHHOTO IMOJIOKEHUS
CTPYKTYPHBIX 3JIEMEHTOB, COCTaBJICHUs 3apUCOBOK M UX OINHCAHMMA JOJDKHBI CHCTEMATHYECKH
KOHTPOJIUPOBATbCSl CIMYEHUEM C HATypOl KOMIIETEHTHbIMU KOMHCCUsAMHU. ClenyeT Takxke
OIICHUBATh KAa4eCTBO OMpoOOBaHUS (BBIAEPKAHHOCTh [UIMHBI, CEUYEHHUS W MAacChl Mpoo,
COOTBETCTBUE MX IIOJIOKEHHSI OCOOCHHOCTSIM TEOJIOTHUECKOTO CTPOSHUS y4acTKa, IMOJIHOTY M
HEMpPEephIBHOCTh OTOOpa Mpo0, HAIMYUE W  PEe3yNbTaThl KOHTPOJIBHOIO OMNPOOOBaHUS),
MIPEICTaBUTEIILHOCTh ~ MHUHEPAJIOrO-TEXHOJIIOTUYECKUX U MHXEHEPHO-TUIPOreOJOTHYECKUX
WCCIICJIOBAHNN, KAa4eCTBO OMNpEICIICHU OO0BbEMHOW MacChl, 0OpaOOTKH MPOO0 W aHATUTUYECKHX
pabor.

17. lns u3ydeHHs: aaMa30HOCHOCTH MECTOPOXKIEHUS, CJAralolluX €ro pazHOBUIHOCTEU
KHUMOEPJIMTOBBIX TIOPOJI, OKOHTYPUBAHUS MPOMBITINIEHHBIX PYJ M IOJCYETa 3alacoB BCE PYAHBIE
WHTEPBaJbl, BCKPBIThIE PA3BEIOYHBIMUA BbIPAOOTKAMH WM YCTAHOBJIICHHBIE B €CTECTBEHHBIX
OOHaXEHMSIX, JOJKHBI OBbITH OMpoOOBaHbl. PaznenbHO ompoOyroTcs 30HBI MPUKOHTAKTOBBIX
OpeK4Yrii M «IUTaBaromUX pudoB» BMEIIAIIMX TOPOJ, a TakKe KOpPbl BBIBETPHUBAHMUS
KHUMOEPJIUTOBBIX TIOPO/I.

18. Bribop crnocoboB ompoOOBaHUsI MPOU3BOJIUTCS HA PAHHUX CTAAUAX OLICHOYHBIX U
pa3BelloYHbIX PabOT, UCXOIs W3 KOHKPETHBIX T€O0JOTMYECKHX OCOOCHHOCTEH M MapaMeTpoB
aJIMAa30HOCHOCTH MECTOPOKJICHHUS C YYETOM H3BECTHBIX AHAJIOIOB IO YPOBHIO COJIEPKAHMIA,
CUTOBOMY COCTaBY M COPTHOCTH (CTOMMOCTH) aJIMa30B, U YTOYHSETCS B MPOLECCE NajJbHEUIIEH
NETaIbHOU pa3BEOKU.

KpymnHbie BajioBble MPOOBI UCHOIB3YIOTCS AJISL PAIOBOTO, KOHTPOJBHOTO OMPOOOBAHUS U
OIICHKH CTOMMOCTH aJMa30B, Majible KEPHOBBIC MPOOBI — JJISI PSIOBOTO OMPOOOBAHMS, OICHKU
COJIEp’KaHUsl alMa30B JOMHHHMPYIOIIMX KJIACCOB KPYIMHOCTH; B MaJIbIX KEPHOBBIX Mpobdax
CoJIep’KaHue KPYIHBIX (+4 MM) aiMa30B OOBIYHO 3aHUKAETCS U MPU HEOOXOAUMOCTH MOXKET ObITh
YTOYHEHO BBEJICHHWEM MOMPABOYHBIX KOA(D(HUIIMEHTOB MO JaHHBIM BajJOBOTO OMPOOOBAHUS WIIH
OOBIYH.

[TpunsTHIE crOcO06 ompoOOBaHUS OJKEH O00eCreYuTh HEOOXOAMMYIO JIOCTOBEPHOCTD
(TOYHOCTH) PE3YNbTATOB MPU JTOCTATOYHON IPOU3BOJUTEIBHOCTH M 3KOHOMHYHOCTU. B ciyuae
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NPUMEHEHHUS HECKOJIBKHX CIMOCOOOB OMPOOOBAaHUS WX HEOOXOIUMO COMOCTABHTH 1O TOYHOCTH
pe3yibTaTOB, PYKOBOJCTBYSICb COOTBETCTBYIOIIMMH METOJWYECKMMHU JOKyMeHTamu. Ilpu
BO3MOKHOCTH YTOYHEHHUS TpaHUI] PYAHBIX MUHTEPBAJIOB B KpaTepe WU Pa3HOBUIHOCTEH pyid B
auaTpeMe Mo pe3yibTaTaM KapoTaka CKBa)KHH, €r0 JaHHbIE MOTYT MCHOJB30BATHCS AJIST BBIOOpa
WHTEPBaJIOB 0TOOpa Mpoo.

19. OmnpoGoBaHue pa3BeIOYHBIX CEUYEHMUI CIEIYyeT MPOU3BOJUTH C COOJIOJCHHEM
CJIEYIOIINX YCIIOBUM:

CeTh OmpoOOBaHMS JOJKHA OBITh BBIIEPIKAHHOM, IUIOTHOCTH €€ OmpelessieTcs
re0JOTMYECKUMH OCOOCHHOCTSIMM M3y4YaeMbIX YYaCTKOB MECTOPOXACHMS, a JJIs MajblX Mpod
KepHa TaKXe He0OX0IUMOI CyMMapHOW Maccoil OmpoOOBaHus 0JIOKA, M1 OOBIYHO YCTAHABIIUBACTCS
UCXOJS U3 ONbITa pa3BeIKH MECTOPOXKICHUW-aHAJIOTOB, a Ha HOBBIX OOBEKTaX —
JKCIIEPUMEHTAJIbHO M AHAJIWTUYECKHMMM pacueTtaMu. B ciydyae mnepeceueHuss pyIHBIX Tel
pa3BelOYHbIMHU BbIpaOOTKaMU (B OCOOEHHOCTH CKBR)XKMHAMM) TIOJl OCTPBIM YIJIOM, HampuMmep,
BJIOJIb 30HBI YHJIOKOHTAKTOBBIX OpEKYMid, KOT/Ia BO3MOXKHO HApPYIICHHE IPEIACTaBUTEIHLHOCTH
onpoOoBaHus, JOJKHA OBITH JOKa3aHa BO3MOXHOCTb KCIIOJB30BAaHUS B IOJCYETE 3aracoB
PE3yNIbTaTOB OMPOOOBAHMS BCEX ATUX CceUeHUH (mpo0);

Macca mpoO J0JDKHA ObITh MPEICTABUTENBHOM [JIsi PEHIeHUs] IOCTaBJICHHBIX 3a]1a4y
ormpoOOBaHUs: psAOBas KepHOBas Mpoda MODKHA OOECIEYHTh OICHKY COAEP)KaHUS aaMa30B
JOMUHUPYIOIIHUX KJIACCOB KPYNMHOCTH, & UX COBOKYIHOCTh — OLEHKY CPEJHEro COJAECPKAHMS U
CUTOBOT'0 COCTaBa ajaMa30B MECTOPOXKIECHUS (y4acTKa) C JOIYCTUMOM MOTPEIIHOCTHIO; BAJIOBAs
npoba MOmKHA O00ECIeYnTh HAAEKHYIO OIEHKY COAEp)KaHUs, TPaHyJIOMETPHYECKOTO COCTaBa

aJIMa30B, a WX COBOKYIHOCTh — CTOMMOCTH 1 Kap.; macca mpoObl M CymMMapHas Macca
ornpoOoBaHusi OJIOKa JTOJDKHBI OBITh OOOCHOBAHBI JIAHHBIMH 110 MECTOPOXKJICHUSM-aHAJIOraM |
pacueTamu;

onpoOOBaHUE ClEeyeT MPOBOJAUTH HEIPEPHIBHO HA MOJIHYIO MOLIHOCTH PYIHOIO Teja C
BBIXOJIOM BO BMEIIAIOIINE MOPOABI U CEKIIMOHHBIM ONPOOOBAHUEM 30HBI APOOJIECHUS MOCIEIHUX,
eciiu oHa uMeetcst. KpoMe KopeHHbIX KUMOEPIMTOBBIX U 9K30KOHTAKTOBBIX OpPEKUMil BMEIAtOIINX
MOpPOJ1, B KOHTYpE U 32 KOHTYPOM KMMOEPJIMTOBBIX TEJI ONPOOYIOTCS MEPEKPHIBAIOILNE OTIOKEHUS
— KaK BO3MO>KHbIE POCCBHIIN AJIMA30B;

IIPUPOJIHBIE PA3HOBUAHOCTH PY[, CIArarllue MECTOPOXKACHHUE, U YYaCTKA UX BTOPUYHOIO
u3MeHeHHs (KapOOHATH3aINH, CAIOHUTH3AIMHA U JIP.) OTPOOYIOTCS Pa3IeIbHO — CEKIMAMM; JITHHA
KXol ceknuu (psAaoBOM MpOOBI) OIpeneNnseTcss BHYTPEHHHUM CTPOEHHUEM pYyJHOTO Tena,
W3MEHYHMBOCTBIO BEUIECTBEHHOI'O COCTaBa, TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEH, (PU3HKO-
MEXaHUYECKHUX U JPYTUX CBOMCTB pY/[, a B CKBa)KHHAX — 00bIYHO cocTaBisieT oT 5 1o 10 m. nuna
PAIOBOM KEpPHOBOM MpOObI, IPUHATAs M apOOMpPOBAaHHAs HA OTEUYECTBEHHBIX MECTOPOXKJIECHUSX,
paBHAa WJIM KpaTHA BBICOTE 3KCILUTYaTallMOHHOTO Topu3oHTa U Kojebnercs oT 10 mo 15-20 m
(mocnesHee B OTHOCUTEIBHO OE€HBIX PYAax, TpeOyromux 00blIero pazMepa npoo).

Croco6 otbopa mpod B OypoBBIX CKBaXXWHaX (KEPHOBBIN, NUIAMOBBIN) 3aBUCHUT OT
MCTIOJIB3yeMOT0 BH/Ia U KadecTBa Oypenus. [Ipu KoJoHKOBOM OypeHHH TOMKEH OBITh yCTAaHOBIICH
MUHUMAJIBHO JOIYCTUMBIN Ul NIOJICYETA 3allaCOB BBIXOJ KEPHA, a BEJIMUMHA JIMHEIHOIO BBIXO/A
KEepHa JO0JDKHA CHCTEMaTHYECKM KOHTPOJMPOBATHCA BECOBBIM (CPAaBHEHHEM TEOPETHUYECKOU MU
¢dakTHUeckoil macchl KepHa) WM 00BeMHBIM crmocoOoM. [Ipu 3TOM HHTEpBalbl C HU3ZKUM
BBIXOJIOM, U30UpaTeIbHBIM UCTUPAHUEM, U3MEJIBUYCHUEM KepHa ONPOOYIOTCS KaK MO KEPHY, TaK U
OTJEJIBHO I10 1IIaMy, KOTOPBIA OTOMpPAeTCsl B CaMOCTOATENIbHYIO MPOOY ¢ TOrO K€ MHTEepBaJa, 4To
U KepHOBas 11poba, 00pabaTbIBaETCsl, AHATM3UPYETCS U YUUTHIBAETCS.

B ropupix BbIpaboTKax win mypgo-CKBaKMHAX, BCKPHIBAIOIINX PYAHOE TEJO HA TIyOHHY,
BaJIOBbI€ MPOOBI B KOPEHHBIX PyAax OTOMPAIOTCS HENPEPBHIBHO MHTEPBAJIIAMU (CEKLMSIMM) JUTMHOM
00blyHO 5-10 M B OJHOPOIHBIX pydax MO0 OIpPEIeIeHHON INyOuHBI; B T'OPU30OHTAJIBHBIX
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MOJ3EMHBIX TOPHBIX BBHIPAOOTKaxX BaJIOBBIE NPOOBI OTOMpAIOTCA Takke HENpPepBIBHO,
WHTEpBAJIaMU C Y4Y€TOM TpPaHUIl PA3HOBUAHOCTEH pyA, HAa OJHOM aOCOJIIOTHOM YpOBHE
TOPU30HTAJIBHOTO CEYEHUs TUAaTPEMbl. B TOpH30HTANBHBIX TOPHBIX BBIPA0OTKaX KPOME BaJIOBOTO
onpoOOBaHUs WHOTAA IIeNecoo0pa3Ho (Uii KOCBEHHOTO KOHTPOJS JAHHBIX KEPHOBBIX IMPOO)
npoBesieHne OOpO3I0BOTO OMPOOOBaHUS C CEYEHHEM OOpO37, COMOCTAaBUMBIM C JAMAMETPOM
KEpHA KOJIOHKOBBIX CKBAYKHUH.

20. KauectBo ompoOoBanusi, oborameHuss mpod W IMOJHOTAa HM3BJICUEHHUS aiMa30B IO
KaKJIOMY CrHoco0y omnpoOoBaHUs JOKHBI CHCTEMATHUYECKH KOHTPOJUpoBaThesa. KoHTposro
MO/JIeXKAT BCE ONEpaIuu Mo 0TOOPY, B3BEIIMBAHUIO, BEIBO3KE, 000TAIlIEHUIO0 MPO0 1 U3BICYCHHUIO
aJIMa30B, AHAJIM3UPYIOTCS COXPAaHHBIE XBOCThl MPOAYKTOB OOOramieHusi, LUIaMbl U JIp.
PekoMeHyeTcsl HalpaBisiTh Ha BHELIHUN KOHTPOJIb HEKOTOPYHO 4YacTh XBOCTOB OOOTralieHUs
u/unu Y2 gyacTh MaTepualia iepeMeliaHHbIX BaJIOBBIX MPOO B KoaudecTBe okoyio 5—10 % obmero
ux yucna. CienyeT CBOEBPEMEHHO MPOBEPSATH BBIAEPKAHHOCTH MPUHATHIX MMapaMeTpoB Mpod U
COOTBETCTBUE (PAaKTUUECKONH MacChl MPOOBI PACUETHON, HCXO M3 MPUHATOTO CEYECHUs OOPO3.IBI
Wi (akTHYEeCKOro auamerpa M BbixoAa KepHa. [lo pesynbTaram BBINOJHEHHOTO KOHTPOJIS
KaXKJI0M orepanuu onpoOOBaHUSI COCTABISIOTCS aKThl, Ja€TCA OLIEHKA BO3MOXKHOM MOTPEIIHOCTH
OIpEJIeNIEHNUs MTO/ICUETHBIX IapaMETPOB.

B cnyuae BbIABIEHHS HEJOCTATKOB, BIMSIOIIMX HA TOYHOCTH ONPOOOBAHMUS, CIENYET
MIPOU3BOIUTH NIEPEONPoOOBaHUE PYAHBIX HHTEPBAJIOB.

JlocToBepHOCTh ~ IPHUHATBHIX  CIIOCOOOB  OMpoOOBaHUS  KOHTpodHMpyeTcs — Ooiee
NPEICTaBUTEIBHBIM  CIIOCOOOM, Kak MpaBmwio, ©Oonee  KPYMHOOOBEMHBIM  BaJOBBIM,
PYKOBOJCTBYSICb  COOTBETCTBYIOIIMMH METOJAMYECKUMHU JOKyMeHTaMu. Jlnsg »o3Toi  uenu
HE0OXO0IMMO TaK)Ke MCIIOJIb30BaTh JAHHBIE TEXHOJOTUYECKUX P00, BATOBBIX MP00O, OTOOpAHHBIX
IS oTIpe/ieTieHns 00beMHON MacChl B IIENTUKAX, U Pe3yIbTaThl OTpaboTKU. Ha MecTOpoKAeHHSIX C
BBICOKMM COJIEpKAaHHEM aliMa30B Pe3yJbTaThl OMPOOOBaHUS KEpHA CKBRXWH MAaJloTO AMAMETpPA
MOT'YT YAOBJIETBOPUTEJIBHO KOHTPOJIIMPOBATHCS IO KEPHY CKBAXKUH TUaMeTpoM 230 MM.

O0beM KOHTPOJIBHOTO OMPOOOBAHMS JOJIKEH OBITh JOCTATOYHBIM [UJIsl CTATUCTHUYECKON
00paboTKH pe3yabTaTOB W OOOCHOBaHHBIX BBIBOJOB 00 OTCYTCTBMH WM HAJIUYHU
CUCTEeMAaTHUECKHX OMIMOOK, a B cCiydyae HEOOXOJUMOCTH M JJiA BBEIACHHUS MOMPABOYHBIX
KO3 (D PUITHEHTOB.

21. O6paboTtka (oboramieHne) mpod MPOU3BOIUTCS MO TUIIOBBIM CXEMaM, pa3pabOTaHHBIM
111 KEMOEPIUTOBBIX (JTaMIIPOUTOBBIX) MOPOJI PA3AEIIbHO /ISl BATOBBIX, KEPHOBBIX (OOPO3/10BBIX)
U IUJIaMOBBIX NPOO M anpoOUpPOBaHHBIM Ha MOJOOHBIX KOPEHHBIX MECTOPOXKICHHUAX; PEKUM
oOoramnieHus MO>KET MEHSTHCSI B 3aBUCUMOCTH OT U3MEHUMBOCTH TEXHOJIOTHYECKUX CBOWCTB PY/;
CXeMBbI 000TalIeHNS, HAPUMED, PAIOBBIX U KOHTPOJIBHBIX KEPHOBBIX P00 HE MEHSAIOTCS.

22. BewniecTBeHHBIM COCTaB Pa3sHOBUAHOCTEM pyld, HMX TEKCTYPHO-CTPYKTYPHBIE
0COOCHHOCTH U (DU3MYECKHE CBOMCTBA JOKHBI OBITh M3Y4YEHBI C NMPUMEHEHUEM MHUHEPAJIOro-
neTporpaguuecknx, (U3NIECKUX, XUMHUYECKUX, CIEKTPAIBHBIX M JAPYrUX BHAOB aHAIHM3a
KAMOEPIUTOBBIX TOPOA W BKJIIOYEHUH B HHUX BMEMIAIONIMX W TIYyOMHHBIX, B TOM YHCIE
POJCTBEHHBIX MAHTUWHBIX MOpoA. IIpu 3TOM Hapsay ¢ ONKMCAHMEM OTAEIbHBIX MUHEPAIOB U
BKJIFOYEHUH MTPOU3BOJNUTCA TAKXKE KOJIMUYECTBEHHAs OLIEHKA UX PACIPOCTPAHEHUSI.

Pe3ynpTaThl M3y4eHMs BEIIECTBEHHOI'O, XMMHUYECKOIO COCTABA, TEKCTYPHO-CTPYKTYPHBIX
0coOeHHOCTEH U (PU3NYECKUX CBOMCTB KMMOEPIMTOBBIX MOPOJ JIOJKHBI 00€CIeUUTh HAAeKHOE
BbIJICJICHUE WX TMPUPOJHBIX PA3HOBUAHOCTEH, TPEOYIOIIMX pa3AeIbHOTO MCCIEIOBaHUS Ha
00OTaTUMOCTh, BBISBIICHME BO3MOXHBIX ITONYTHBIX TMOJE3HBIX KOMIIOHEHTOB W BPEIHBIX
KOMITOHEHTOB, IIpuMeceit (OUTyM, MarHETHT, IUPUT, OAPHUT U Jp.).

23.  Anma3pl  U3y4arOTCsi C  I[eJbl0  YCTaHOBJIEHUS WX  (QU3WYECKUX U
KpucTaiorpa)u4eckKux CBOMCTB, CUTOBOTO COCTaBa, COPTHOCTH M LIEHHOCTH KaK 10 OCHOBHBIM
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Pa3HOBUAHOCTSIM Py, TaK U MO MECTOPOXKACHUIO B 1ieioM. [Ipu 3ToM HE0OX0AMMO OIpeesiTh
COOTHOIIICHUS aJIMa30B Pa3HBbIX KJIACCOB KPYIHOCTH IO KOJMYECTBY, COJCPNKAHHUIO U CpEIHEU
Macce kpuctamioB kpynuee 0,5 mm (0,5 mr) u kpynnee 1-1,2 MM (43 y.c.x.). 'panynspHbiii
COCTaB aJIMa30B XapakTepusyercs Kak no cutosbim (0,5, —140,5, —-2+1, 442, -8+4, -16+8 MM u
T.1. ¢ Ko3hdurmentom 2), Tak u no BecobiM (—0,5, —1+0,5, —2+1, 442, -8+4, —16+8 Mr u 1.1. ¢
Kod(pduimenToM 2) KiaaccaMm KPYMHOCTH, JJIST YETO HEOOXOIUMO OCYIIECTBIISITH TOKPUCTATIHLHOE
B3BEIIMBAHUE W3BJICUYCHHBIX alIMAa30B, IOCTPOCHUE U COMOCTABICHUE TUCTOrPAaMM KOJIMYECTBA U
Macchl (CoJIepKaHusl) aIMa30B IO KJIaccaM KPYIMHOCTH JIJIsi OCHOBHBIX Pa3HOBUIHOCTEH PY/I.

N3yuarotcss kpuctamiorpadguueckue OCOOCHHOCTH (OpPMBI, XapakTep IOBEPXHOCTU
rpaHeil, HAIMYMe MTPUXOBKHU, COCTaB U pa3Mepbl BKIIOUEHUH, COXPAHHOCTh U TPEIIMHOBATOCTh
KPHUCTAJUIOB, KOJIMYECTBO MPUPOAHBIX U TEXHOTCHHBIX CKOJOB, OKPACKa aaMa3oOB, a TAKKE UX
JIFOMUHECIEHTHBIE, JIEKTPUUYECKHUE U IPYTHE CBOMCTBA.

[IpombinieHHass copTH(UKAIMSA W OIEHKa CTOMMOCTH aJIMa30B OCYIIECTBIACTCS B
I'OXPAHe P® w/unm B uMmeronmx cepTU(UKAT CIEHUATH3UPOBAHHBIX LIEHTPAX COPTUPOBKH
anma3zoB (IICA) Ha moObIBalOIIMX MTPEANPUITHAX, Pa3IeIbHO JIi OCHOBHBIX, CYIIECTBEHHO
OTJIMYAIOIIMUXCS O AJIMA30HOCHOCTH PA3HOBUAHOCTEH pyJ U MO MECTOPOKICHHUIO B IIEJIOM.
Enunple TpeOoBaHUS K HEOOXOJUMOW Macce OIEHWBAGMBIX IMAPTUH aiMa30B OTCYTCTBYIOT.
Macca maptuii anMaszoB MPSIMO 3aBUCUT OT UX KpymHocTH. OpUEHTHUPOBOYHO MUHUMAIIbHAS
Macca (COTHH Kap) OOBIYHO JIOCTaTOYHa I Py ¢ MPEoOIaaHueM MENKHX aMa30B, CPEIHssA
Macca (ThICAYM Kap) — Ui pyd C ajiMa3aMu CpeJHEd KPYMHOCTH M  MaKCHMallbHas Macca
(TecATKH THICSY Kap) — MPH HAIWMYUU B PyAaX 3HAYUTEITHLHOU JOIM KPYIHBIX, 0COOECHHO IIEHHBIX
IOBEJIMPHBIX aiMa3oB. [IpeacTaBUTENLHOCTD MAPTUM alIMA30B ISl OLIEHKHU CpelHeil cTouMocTH 1
Kap Ha MECTOPOXKJEHUHU (YyJacTKe) HEOOXOJIUMO paccMaTpUBaTh OTHOCHUTEIBHO WX KPYITHOCTH,
WHTEpPBaja pa3MEPHOCTH OLIEHEHHBIX aJIMa30B.

CuTtoBblif cOocTaB mapTHI anMasoB, oneHeHHBIX B IT'OXPAHe (ILICO), momkeH
COOTBETCTBOBATH ~ CHUTOBOMY  COCTaBy  ajMa3oB, H3BJICUECHHBIX M3  MECTOPOXICHUS
(pa3HOBUAHOCTH pYO), MOJM aJIMa30B 110 CUTOBBIM KJIaccaM KpPYIHOCTH H€ JOJIKHBI
CYIIECTBEHHO pa3nyaThCs. ECIIM CUTOBBIN COCTAaB OLECHEHHBIX NAapTUH aJIMa30B (JI0JX alMa30B
M0 KJlaccaM KPYIMHOCTH) CYIIECTBEHHO OTJIMYAETCSI OT MPUPOJTHOT0, HEOOXOIUMO 0OOCHOBATh U
BBECTH COOTBETCTBYIOIIIME MOMPABKM KaK B OLIEHKM BECOBBIX J0JIEH aIMa30B Pa3HOM KPYMHOCTH,
Tak U B IIeHbl | Kap 10 KjaccaM KpPYNHOCTH (IIPWIOKEHHE 2 K HacToAmuM MeTtoandeckum
PEKOMEHIALUSM).

24. HM3ydyeHue B pyJaax IMOMYTHBIX KOMIIOHEHTOB IIPOU3BOJMUTCA B COOTBETCTBUU C
«PekomMeHJauMsIMU 110 KOMIUIEKCHOMY H3yUYE€HHI0O MECTOPOXKICHUH U TMOJICUETY 3arnacoB
MOIYTHBIX TIOJIE3HBIX HCKOMAEMBbIX M KOMIIOHEHTOB», yTBepxkAcHHbIMU MIIP Poccun B
YCTaHOBJICHHOM TOPSIAKE.

Bo3MmoskHbI€ MOJIE€3HBIE KOMIIOHEHTHI (OJMBHH, MUPON U LHUPKOH KPYMHOCTHIO >3 MM) U
BpeHblE TpuUMecHu (OUTYyM, MarHeTUT, MUPHUT, OApUT U Jp.), OKA3BIBAIOIIHME CYIECTBEHHOE
BIUSHAE HA TEXHOJOTUIO OOOTallleHus KUMOEPIUTOB, OMNPEACISIOTCS 10 OCHOBHBIM
Pa3HOBUAHOCTSM Py KaK MO pa3BEIOYHBIM, TaK W MO CHEIMAIbHBIM TPYIIOBBIM IpodaM (U3
mTy(oB), OTOMPaeMbIM OOBIYHO B TOPHBIX BBIPAOOTKAX, pexe B CKBakMHaX. [ pymnmoBsie poObI
MOT'YT OBITh UCIIOJIB30BaHbI U JJI OLIEHKU COAEPKaHUsI MUKpOoaiMa3oB (-3 y.c.k. Menbue 1,2 Mmm)
110 PA3HOBUHOCTSX Py, YTOUHEHUS PACTIPEICIICHUS aJIMAa30B 10 KJIacCaM KPYIHOCTH.

[Topsimok 0ObeAMHEHUS PSAOBBIX MTY(QHBIX TPOO B TPYIIOBHIE, NX pa3MeIIeHHue U 001Iee
KOJIMYECTBO JOJKHBI 00€CTIEUNTh PABHOMEPHOCTH ONMPOOOBAHUS OCHOBHBIX Pa3HOBUIHOCTEN Py
U HAJACKHOCTh OLIGHKH MX KOMIIOHEHTHOI'O COCTaBa.

25. OObeMHass Macca W BIQXHOCTh PYJAbl BXOIAT B YHCIO OCHOBHBIX IapaMeTpPOB,
WCIIOJB3YEMBbIX TPU TMOJCYETE 3alacoB MECTOPOXKICHHM, WX OMpeaelieHHe HeoO0X0IuMO
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MPOU3BOJUTh JUISI KaXJOW BBIJEICHHON MPUPOAHOW PA3HOBUAHOCTH PyI U BHYTPEHHUX
HEKOHIULIMOHHBIX OJIOKOB,  PYKOBOJCTBYACH COOTBETCTBYIOIIUMHU METOJUYECKUMU
JOKYMEHTaMH.

OO0beMHas macca IJIOTHBIX PYJI ONMpPEAeIsieTCsl TJIaBHBIM 00pa3oM MO MPe/ICTaBUTEIbHBIM
napauHUPOBaHHBIM oOpa3nam. OO0bemMHass Macca pBIXJIBIX, CHJIBHO TPEIIMHOBATHIX U
KaBEPHO3HBIX Py, KaK IpPaBUIIO, ONPEAEISIETCS B LEJIHUKaX, a TAKXKE METOIOM IOTIJIOIIECHUS
paccessHHOTO Tamma-u3inydeHus. OnpeneneHne 00bEMHOM MacChl MOXKET TIPOU3BOJUTHCS TAKKE
Mo JaHHbIM MIoTHOCTHOrO KapoTtaxa (I'TK) mpu Hanmmumm HeoOxoammoro oobema 3aBEpOYHBIX
pabot. OTHOBPEMEHHO ¢ ompezesieHneM 00BEMHOM MacChl HA TOM K€ MaTepuase OnpenesseTcs
BIAXHOCTh pya. OOpasmpl U poOsI IS ONpeaesieHruss 00beMHON MacChl U BIAKHOCTU JIOJIKHBI
OBITH OXapPaKTEPU30BAHBI MUHEPAIIOTHYECKH M MPOAHATN3UPOBAHBI HA OCHOBHBIE KOMIIOHECHTHI.

JlocToBepHOCTh ompezeneHns 00bEMHOM Macchl MO oOpa3laM MpU HAJIUYUU TOPHBIX
BBIPAOOTOK JOJKHA OBITh MOJTBEP)KIEHA METOJAOM BBIEMKH LIETUKOB WM HCCIEJOBAHUSIMU
[ETNKOB Te0(U3NISCKIMHU METOJaMHU.

26. B pe3ynapTaTe HU3Y4EHUS XUMHUYECKOIO W MHHEPAJIbHOIO COCTaBa, TEKCTYPHO-
CTPYKTYPHBIX OCOOCHHOCTEH M (PU3MYECKUX CBOWCTB Py YCTAHABIMBAIOTCS WX MPHUPOIHBIE
Pa3HOBUAHOCTH W TNPEABAPUTEIIBHO HAMEUAIOTCS MPOMBIIUICHHbIE (TEXHOJOTUYECKUE) THIIbI,
MOJIJISKAINE PA3ACIbHON BBIEMKE, TPEOYIOIIME pa3IMYHBIX CIOCOOOB TEepepadOTKU WIN
MMEIOIIME PAa3IMYHbIE 00JIACTH UCTIOJIb30BAHMUSI.

OKOHUaTenpHOE BBIICJICHUE MPOMBIIUIEHHBIX (TEXHOJIOTHUYECKUX) TUIIOB M COPTOB Py
MIPOU3BOJUTCSA O PE3ysibTaTaM TEXHOJOTUYECKOTO U3YyUYEHHUs BBIIBICHHBIX HAa MECTOPOXKICHUHU
IIPUPOJHBIX Pa3HOBUIHOCTEM.

IV. U3y4eHnne TeXHOJIOrH4eCKUX CBOMCTB PyA

27. IlpupoaHble U TEXHOJOTMYECKHUE TUIBI PYJ HEPEAKO COOTBETCTBYIOT JIPYI APYry, HO
YHCII0 IPUPOJHBIX TUIIOB Yallle MPEBBIIIAET YUCIO TEXHOIOTUYECKHX.

BemecTBeHHbII cOCTaB aIMa30HOCHBIX KUMOEPIIUTOBBIX M JIAMIPOUTOBBIX ITOPOJ 3aBUCUT
OT COCTaBa PYAONPOAYLMPYIOIIEH Marmbl, YCIOBUM (OpMHpOBaHMS pPa3HOBUIHOCTEH pyI
pa3HbIX (a3 BHeapeHMs (TydoreHHble oOpa3oBaHMs KpaTepa, SpyNTHUBHbBIE WJIH HUHTPY3UBHBIE
KUMOepauToBble Opexuynu, Ty(Psl, Ty(HOOpEKUYNH M MAaCCHBHBIE MM MOJIOCYaThIe MOP(UPOBHIE
UHTPY3UBHbIE KUMOEPIUTHl nuarpemsl). Kpome Toro, Ha BELECTBEHHBIN cocTaB pya 00jbIIOe
BIMSHME  OKa3blBalOT  BMELIAlOIIas  Cpela, TUApoTepMalibHas  MHUHEpalu3auus |
KOpooOpa3oBaHue.

Jlsis anmMa30HOCHBIX KUMOEPIUTOBBIX W JIAMIIPOUTOBBIX MOPOJ XapaKTEPHO MPHCYTCTBHE
€IMHOT0 KOMILJIEKCA MUHEPAJIOB, CPEId KOTOPBIX MIPOMBILUIEHHOE 3HAU€HUE UMEET NPaKTUYECKU
TOJIKO ajiMa3, MOMYTHblE€ MHHEPAJIbI-CIYTHUKM B MHPOBOW MPAKTHUKE Pa3pabOTKU KOPEHHBIX
MECTOPOXKICHUH aMa30B JI0 CUX IOP MPOMBIIUICHHO HUT/IE HE HU3BJICKAIIUCH.

28. TexHOMOTMYECKHE CBOWCTBA pPYA, KakK MPaBHIO, HM3y4arOTCsl B J1aOOpaTOPHBIX H
HOJTYTIPOMBIIIJIEHHBIX YCJIOBUSAX Ha MHUHEPAJIOro-TEXHOJOTMYECKHX, MAJbIX TEXHOJOTHYECKHUX,
71a00paTOPHBIX, YKPYIHEHHO-JIa00paTOPHBIX U MOJIYNPOMBINUIEHHBIX Ipodax. [Ipu nMeromemcs
OTIBITE MPOMBIIIJICHHON MepepaboTKU IS JIETKOOOOTaTUMBIX PYIl OIYCKAETCsl UCTIOIh30BAHHE
aHaJIOTUM,  HOJATBEP)KICHHOM  pe3yiapTaTaMM  JIabopaTOpHbIX  ucciaedoBaHuil. s
TPYAHOOOOTaTUMBIX WM HOBBIX THIIOB pYJ, OIBIT MEepepadOTKH KOTOPBIX OTCYTCTBYET,
TEXHOJIOTUYECKUE HCCIEIOBAHUS Py U, B CIydae HEOOXOAMMOCTH, MPOIYKTOB WX OOOTaIIeHUs
JOJKHBI TIPOBOJUTHCS MO CHEIHMAIbHBIM MPOTPaMMaM, COTJIACOBAHHBIM C 3aWHTEPECOBAHHBIMH
OpraHu3aLUsIMU.
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29. Jlna BbIACIEHUS TEXHOJOTUYECKUX THUIIOB M COPTOB pyA MPOBOAUTCS Te€OJIOrO-
TEXHOJIOTHYECKOE KapTHPOBAHKE, MPU KOTOPOM CETh ONMPOOOBaHMS BHIOMPAETCS B 3aBUCUMOCTH
OT YUCJIa U YaCTOTHI IEPEMEKAEMOCTH TPUPOJIHBIX PA3HOBUIHOCTEHN Py,

[Ipu 3TOM pexoMeHIyeTCsl pyKOBOACTBOBATHCS CTaHAAPTOM POCCHIICKOTO re010rnyecKkoro
obmectBa — CTO Pocl'eo 09-002-98 «TBepapie ToJjie3HbIE MCKOMAEMble M TOPHBIE MOPOJIBI.
['eonoro-TeXHOMOTHYECKOE KAapTUPOBAHHUE», YTBEPKJACHHBIM M BBEJACHHBIM B JCHCTBHUE
nocraHoBieHueM [Ipesnauyma McnonHuTenbHOro KomMureTa BCepOoCCHICKOro re0J0rH4ecKoro
obmectBa ot 28 nexabps 1998 r. Nel17/6.

MuHepaaoro-TeXHOJIOTUUYECKUMHU M MaJIbIMH TEXHOJOTHYECKUMHU TIPOOaMU, OTOOpaHHBIMH
IO OTIPEJICIICHHON CETH, TOJDKHBI OBITh 0XapaKTePU30BAHbBI BCE TPUPOIHBIE PA3HOBUIAHOCTH PY/I,
BBISIBIICHHBIE HAa MecTOpoxkaeHuH. [lo pesyiapTaraM HX HUCHBITAHUNA MPOBOAUTCS T€OJIOTO-
TEXHOJIOTMYECKasi TUNM3ALMUS PyAd  MECTOPOXKICHUS C  BBIJICJICHUEM MPOMBIIIJIEHHBIX
(TEXHOJIOTUYECKUX) THUIIOB M COPTOB pYyd, H3y4daeTcs IMPOCTPAHCTBEHHAS HW3MEHUYUBOCTh
BEIIECTBEHHOTO COCTaBa, (PM3MKO-MEXAaHUYECKUX M TEXHOJIOTHYECKUX CBOWCTB PYJ B Mpeenax
BBIJICJICHHBIX ~ IPOMBIIUICHHBIX  (TE€XHOJIOTUYECKHMX) THUIOB U  COCTAaBISIOTCS  I'€OJIOro-
TEXHOJOTMYECKUE KapThl, IUIAHBI U Pa3pE3bl.

Ha naGopaTopHblXx ¥ YKPYNMHEHHO-1a0OPAaTOPHBIX MPoOax [JOJDKHBI OBITh H3Y4Y€HBI
TEXHOJIOTUYECKHUE CBOMCTBA BCEX BBIJICICHHBIX MPOMBIIUICHHBIX (TEXHOJOTMYECKUX) TUIIOB DY
B CTEMECHH, HEOOXOIUMOM ISl BEIOOpA ONMTUMATHHOM TEXHOJIOTHYECKONW CXEMBI MX MepepaboTKu
W OTpeNeNieHuss OCHOBHBIX TEXHOJOTHYECKHX IOKa3aTesied oOoramieHus pyJa W HU3BJICUYCHHS
anMazoB. [Ipy 3TOM Ba)XHO OMpPENETUTh TAKyIO CTENEHb U3MEIbUYSHUS Py, KOTopas obecreuuT
MaKCHUMaJIbHOE BCKPBITHE aJIMa30B MIPH MUHUMAJILHOM UX JAPOOJICHUH U TIOTIaJJaHUHU B XBOCTHI.

[TomynpoMBbIIIIEHHBIE TEXHOJIOTUUECKUE TIPOOBI CIYKaT JJIsl IPOBEPKU TEXHOJIOTUUECKHUX
CXeM W YTOYHEHHS TOKasaresjeill oOoramieHusi pyi, MOJTYyYEeHHBIX Ha JIa0OpaTOPHBIX Mpobax.
[TonynpoMblIlsIEeHHbIE  TEXHOJOTMYECKUE HCHBITAHUS MPOBOJSATCA B  COOTBETCTBUU  C
porpaMMou, pa3paboTaHHOW OpraHu3aIuei, BHITOJHSIIONIEH TEXHOJOTUUECKHE HCCIIeIOBaHUS,
COBMECTHO C HEJPOTOJIb30BaTEIEM U COTJIACOBAHHOM C MPOEKTHOM opranuzamueii. OTéop mpod
MIPOU3BOIUTCS 10 CHEUATEHOMY IPOEKTY.

YKpyIHEHHO-1a00paTOpHbIE U MOJYNPOMBINUICHHBIE  MPOOBI  JIOJDKHBI  OBITh
MPEICTABUTEIbHBIMHU, T.€. OTBEUATh MO MHUHEPAIBHOMY COCTaBY, CTPYKTYPHO-TEKCTYPHBIM
O0COOCHHOCTSIM, (DM3MYECKHMM ¥ JIPYTUM CBOMCTBAM CpEIHEMY COCTaBYy pyA JTaHHOTO
MPOMBIIIJIEHHOTO  (T€XHOJIOTMYECKOT0) THUIA C YYETOM BO3MOXHOIO  pa3yO0KUBaHUS
PYAOBMEIIAIOIIUME TOPOIAMHU.

30. IIpu mpoBeAeHHWH TEXHOJOTMYECKUX HCCICIOBAHUN Pyl PEKOMEHIYETCS HU3y4UTh
BO3MOXHOCTH HCITOJIb30BAHUS T€O(DHU3NIECKUX METOAOB (KapOTax, PaJHONPOCBEUNBAHNUE U JIP.)
U1 pa3fiefIeHus] TUIOB pYyJ, YTOYHUTH TEXHOJOTHMYECKHE cOopTa Pyl (Kparepa WIM 30H
«TIJIaBArOITUX pU(OB») 1715 BaJIOBOM WJIM CEIEKTUBHON UX BBIEMKH.

31. Tlpm wuccnemoBaHuM OOOTATUMOCTH alIMAa30HOCHBIX pyA H3Yy4alOT CTETNeHb HX
BBIBETPUBAHUSI, BTOPUYHOTO HU3MEHEHHUs (CalOHUTH3alMM, KapOOHAaTH3alMK U Ap.),
MUHEpAJbHBI COCTaB, CTPYKTYPHbIE U TEKCTypHbIE OCOOCHHOCTH, HAJIHYUE TOMYTHBIX
KOMIIOHEHTOB M BPEIHBIX MPUMECEH C UCMOJIb30BAHUEM NMPUEMOB U METOJ0B TEXHOJOTMYECKOM
MuHepanorud. OLEHHBAIOT  JPOOMMOCTH W M3MEJIbYaeMOCTb, MPOBOJAT  CUTOBBIH,
JTUCTIEPCUOHHBI M TPAaBUTAIMOHHBIM aHAIMU3bl. BBIOMpAIOT TEXHOJOTHYECKYIO CXEMY
oboraiieHusi, yCTaHAaBIMBAIOT YHUCIO CTagdld ¥ ONTHUMAJIbHYIO KPYIMHOCTh HW3MEJIbUCHHS.
Omnpenensor crnocoObl 000TaIIeHNs U JOBOJKH aJIMa3HBIX KOHIIEHTPATOB; U3BJICUEHUE AJIMA30B
coctaBiiieT 00bluHO He MeHee 90-95 %, MUHHMMAaIbLHOE 3HAUCHHE — IO MEJIKHM (—2 MM)
KpHCTaJiaM.
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32. B pe3ynbpTaTe HCCIEeI0BAaHUM TEXHOJIOTMUYECKUE CBOMCTBA Py JOJDKHBI ObITH U3yUYEHbI
C JeTalbHOCTBIO, OOECIEeUMBAIOIIEH TMIOTyUYeHHE MCXOJHBIX JAaHHBIX, JOCTATOYHBIX IS
MPOCKTUPOBAHUSI TEXHOJIOTHYECKOW CXEMBbI WX OOOTAlICHHs] U TMEPepadOTKU C KOMIUIEKCHBIM
U3BJICUCHUEM COJICPKALIUXCS B HUX KOMIIOHEHTOB, UMEIOIIUX MPOMBIIIUICHHOE 3HAUCHUE.

JI1s1 TOMYTHBIX KOMIIOHEHTOB B COOTBETCTBHHM C «PexoMeHIanusMu Mo KOMIUIEKCHOMY
M3YyYEHUIO MECTOPOXKIACHUH | TMOJCYETy 3amacoB IOMYTHBIX TIOJIE3HBIX HCKOMAeMbIX |
KOMITOHEHTOB», yTBepxkJeHHbIMU MIIP Poccum B yCTaHOBIEHHOM TMOpPsIKE, HEOOXOIUMO
BBIACHUTH (JOpPMBI HAXOXJICHMUsSI M OajaHC WX paclpeiesieHUs B MPOJAYyKTax oOoraiieHus u
nepejieia KOHIIEHTPATOB, a TakKXKe YCTAHOBUTH YCJOBHS, BO3MOXXHOCTh M IKOHOMHYECKYIO
11e71eCO00Pa3HOCTh UX U3BJICUCHUSI.

JloibkHa OBITh M3y4€HAa BO3MOXKHOCTh HCIIOJB30BaHUS OOOPOTHBIX BOJ M OTXOJOB,
MOJTy4aeMbIX TIPH PEKOMEHIYEMOM TEXHOJIOTMYECKON cxeMe MmepepaboTKh MUHEPAIBHOTO ChIPhS,
JaHbl PEKOMEHIAIMH 10 OYUCTKE MPOMCTOKOB.

33.  OcoOenHoctu oborameHuss KAMOEPIMTOB OMNPEACTSAIOTCS TJIaBHBIM 00pa3oM
HEOOXOIMMOCTBIO TIOJTHOTO M3BJICUEHUS AJIMAa30B BCEX KIJIACCOB KPYMHOCTH M MHHHUMAJIbHOTO
JIpOoOJICHUST KPYMHBIX KPUCTAIOB, COXPaHEHHS UX B IPUPOJTHOM COCTOSHUHU.

TexHomornuyeckue CXeMbl OO0OTallleHUs] pyA BKIOYAIOT B OCHOBHOM  CIIEIYIOIIHE
MPOLIECChl: MEPBUYHOE M3MEIbYCHUE M JOU3MENbYEHHWE B 3aMKHYTOM IIMKIIE B MEJIbHUIAX
CaMOUM3MeEJIbUCHHMS, OOoraiieHne KpymHbIX Ki1accoB (+10 MM) peHTreHOIIOMHUHECICHTHBIM
METOZOM, TIePBUYHOE TPaBHUTAIMOHHOE oboramieHue (OoTcaaka, oOOOramieHHe B TSDHKEIBIX
CYCHEH3UsIX) CPEeIHE- U MEIKO3EPHUCTHIX MaTepHaliOB, JAOBOJIKY IMOJYYEHHBIX KOHIIEHTPATOB.
JIOBO/IOYHBIE OTEpaIii OCYIIECTBISIIOTCS METOJaMU PEHTICHOJIOMUHECIICHTHOW, B MEHBIIICH
CTENEHU DJJICKTPOCTATHYECKOW, JUMKOCTHOW, MarHUTHOW cemapainuu. 3a pyOeKOM CXEMBI
PYIOIMOATOTOBKU 0a3UpPYIOTCS Ha CTaJAHAIIBHOM JpoOjeHuu. MCronb3yroTcs Takke MpoLecChl
pa3pylieHus: CPeTHEKYCKOBOU PYyIbI METOJaMU 00 BEMHOTO CKATHSI C HCIIOH30BAHUEM BaJTKOBBIX
TIPECCOB.

JpobGnenue pya Uil COXpaHEHHUs KPHUCTAJUIOB ajiMa3oB IPOU3BOJAMUTCS B HECKOIBKO
CTaIuii, B CXeMaX CTaIMaIbHOTO APOOIEHUS MPEayCMaTPUBACTCS 3aMKHYTBIA ITUKIT IPOOJICHUS U
rpoxoueHus. Beicokas pacKphIBAEMOCTh U COXPAHHOCTh aJIMa30B 00ECIIeUYnBaETCs B 0€3IIapOBBIX
MEJIbHHUIIAX CAMOU3MEIIbYEHHUS.

B anmazomoOmiBatomieid mpombinuieHHOCTH Poccum w32 pyOekoM  IPUMEHSIIOT
TEXHOJIOTUYECKUE CXEMbl, MO3BOJSIONINE H3BJICKATh ajiMa3bl ONPEACIICHHOW MHHUMAJIbHOMN
KPYITHOCTH, B 3aBUCUMOCTH OT UX KauyecTBa, CTOMMOCTH, COACP)KaHUS U 3aTpaT Ha M3BJICUYCHUE,
KOTOpbIE HE JOJIKHBI MPEBBIIATh U3BJIEKAEMYI0 CTOMMOCTh. C cepeaunbl 1990-x rr. u3aMeHeHus
B 9KOHOMHKE U YCIIEXU B IPOU3BOACTBE CUHTETUUYECKUX aJIMa30B IMPUBEIU K PE3KOMY CHUXKEHUIO
CTOMMOCTH ajaMa3HoM menoud (-3 y.C.K.), neHa 1 kap. anmazoB kinacca —3+2 y.c.k. (—=1,15 mMm)
ynana B 3 pa3za, MUPOBBIE JOOBIBAIOIIUE MPEANPUATHS IPEKPATUIIA TTPOMBIIIICHHOE W3BJICUCHUE
anma3oB Melnbue 1,2 MM, a aBcTpaliviicKas KOMIaHusl «Apraiisi JaiMoH») — menbue 1,5 mm.

[TocranoBnenue IIpaBurensctBa Poccuiickoit deneparyn ot 23 HOsOpst 1998 1. Nel1365
«O KpUTEepHUSX U TOPSAJIKE OTHECCHHS JPAroleHHbIX KaMHEN K HEMPUTOIHBIM /I U3TOTOBJICHUS
IOBEJIUPHBIX M3JCIUN» ONPEJeNIO OTACIbHBIA MOPSJAOK y4yeTa 3THX ajaMa3oB (BMECTe C
anMaszamu no3unuid boart u drilling B Ipyrux pasMepHO-BECOBBIX I'PyMNIax) KaK TEXHUYECKOMN
MIPOYKIINH, BBIBES, TAKUM 00pa3oM, ATOT KJIaCC U3 KaTETOPUH APAroleHHBIX KAMHEH.

OrpaHuyeHre MUHUMAJIbHOW KPYITHOCTH M3BJIEKAEMBIX aJIMa30B pazmMepoM —3 y.c.k. (< 1,2
MM) KacaeTcsi MPOMBIIIJIEHHOTO MPOU3BOJCTBA, OLEHKH MPOMBIIIJIEHHBIX 3alacoB, CTOMMOCTH
aJIMa30B MECTOPOXKJCHUS, HO HE OTHOCHUTCS K Pa3BEJOYHOMY OOOTAICHUIO KUMOEPIUTOBBIX PYII,
KOTOPOE JIOJKHO OOECIeunBaTh MOJIHOE M3BJICYCHUE METKHX aiMa30B kiaccoB —1+0,5 u —2+1
MM. M3Bnedenue u3 reonoropasBenovHbix mpod Menkux (—1+0,5 mm, unu 0,5-2 mr) anmasos
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MO3BOJISIET ONEPATUBHO KOHTPOJHMPOBATH TEXHOJIOTHYECKYIO CXeMy TMepepadOTKu mpoo,
rapaHTUPOBATh HAJEKHOCTb H3BJICUEHUS W 0OJiee KPYIHBIX KPUCTAIOB, a TaKXe IMOIYYUTh
Ooyee TMOJIHOE TPEACTABICHHE O XapaKTepe paclpelneieHHs COACPKAHWW aaMa30B IO BCEM
O’KHJJAEMBIM KJIACCaM KPYITHOCTH.

V. U3yueHue ruiporeoiori4ecKuX, MHKEHEePHO-re0JJ0ri4eCKnX, IK0JI0TH4eCKNX U
APYTUX NPUPOIHBIX YCIOBUI MeCTOPOKIEHUS

34. T'uaporeosorn4ecKMMH HCCIEIOBAHUSMU JOJDKHBI OBITh HW3y4Y€Hbl OCHOBHBIC
BOJIOHOCHBIC TOPHU30HTHI, KOTOpPHIE MOTYT YYacTBOBaTh B OOBOJHEHHH MECTOPOXKICHUS,
BBISIBJICHBI HanOoJiee OOBOJHEHHBIE YYaCTKH M 30HBI U PEIIEHBI BOMPOCHI HCIIOJIB30BAHUS WU
cOpoca pyTHUYHBIX BOJI.

[Io xkaxaoMy BOJOHOCHOMY TOPH30HTY CIEAyeT YCTAaHOBUTH €ro MOIIHOCTD,
JUTOJIOTUYECKUN COCTaB, THUIIBI KOJUIGKTOPOB, YCIIOBUSI IHTAHUS, B3aUMOCBS3b C JPYTUMHU
BOJIOHOCHBIMH TOPU30HTAMHU M MMOBEPXHOCTHBIMHU BOJIAMH, TOJIOKEHHE YPOBHEHN MOJI3EMHBIX BOJI
W Jpyrue TMapaMeTphbl; OMpPENeIUTh BO3MOXKHBIE BOJOMPUTOKH B IKCIUTyaTallUOHHBIE TOPHBIE
BBIPAOOTKH, TMPOXOAKA KOTOPBIX MPEAYCMOTPEHA B TEXHHKO-JKOHOMHUYECKOM OOOCHOBAaHUU
(T20) xoHmuui, W pa3paboTaTh PEKOMEHIAIMU MO 3allUT€ WX OT TMOJ3EMHBIX BOJI.
HeoOxoauMo Takxe:

WU3YYUTh XUMHYECKHUNA COCTaB U OAKTEPHUOJIOTHYECKOE COCTOSHHUE BOJ, YYACTBYIOIIUX B
OOBOJHEHUHM MECTOPOXICHHS, WX arpeCCUBHOCTh I10 OTHOIICHHIO K O€TOHYy, MeTayuiam,
MoJIMMEpPaM, COJACp)KaHUE B HUX TMOJE3HBIX M BPEIHBIX NIpuMeced (Mo pa3pabaThiBaeMbIM
MECTOPOXKICHUSIM — MIPUBECTH XUMHUYECKUM COCTAB PYAHUYHBIX BOJ M TIPOMCTOKOB);

OIICHUTHh BO3MOXXHOCTh WCIIOJIb30BAaHUS JPEHAXHBIX BOJ JJIi BOJOCHAOKEHUS WU
W3BJICUEHUS M3 HUX IIEHHBIX KOMIIOHEHTOB, a TaKX€ BO3MOXXHOE BIIMSHHE WX JpEHa)xa Ha
JEHUCTBYIOIINE B paiilOHE MECTOPOXKICHHS TI0/I3€MHBIE BO03a00PHI;

JaTh PEKOMEHJAIMU 10 MPOBEACHUIO B TMOCIEAYIONIEM HEOOXOIUMBIX CIeIHATbHBIX
M3BICKATEIILCKUX PadO0T, OIICHUTH BIUSIHHE COPOCa PYTHUYHBIX BOJI HA OKPYKAIOIIYIO CPEY;

OLIEHUTHL  BO3MOJKHBIE  HMCTOYHHMKH  XO3SHCTBEHHO-IUTHEBOIO K  TEXHHUYECKOTO
BOJIOCHAOKEHUS, OOCCIEUYMBAIOIINE TMOTPEOHOCTh OYIYIIUX NPEANPHUATHH MO J00BYe |
nepepaboTKe MUHEPAITLHOTO CHIPHSI.

JUTSI TA30HACHITIICHHBIX BOJ| OTPEEINTh CTENIEHh ra30HACHIIEHHOCTH (Ta30BbIN (hakTop),
COCTaB M COJICpXKaHUE Ta30B; MPHU BO3MOKHOCTHU 3arpsI3HEHUS OKPYKAIOIIEeH Cpeibl TOKCUIHBIMH
BOJIaMU Y Ta3aMH JIOJDKHBI ObITh TaHBI PEKOMEH/IAINH TI0 €€ OXpaHe.

YTunuzamusi JpEeHaXHBIX BOJ| NPEIIOJIaraeT TOJCYET SKCIUTyaTAIllMOHHBIX 3aracoB
KOTOPBIN MPOU3BOIUTCSI, PYKOBOJCTBYSICh COOTBETCTBYIOIIIMMHU METOAUYECKUMH IOKYMEHTAMHU.

Bormnpocsl X03sIiICTBEHHO-TTUTHEBOTO BOJOCHAOKEHHS TOPHOAOOBIBAIOIINX MPEANPUATHN
MIPU OIEHKE IMPOMBINIICHHON 3HAYMMOCTH MECTOPOXKJICHUW TBEPABIX IOJE3HBIX HCKOMAEMBIX
PENIa0TCsl HA YPOBHE KOHCTATAIUU BEPOSITHBIX, PA3BEIIBIBAEMBIX U JICUCTBYIOIUX MCTOYHUKOB
BOJIOCHA0KEHUS.

[To pe3ynbpTaTam THAPOTCOTOTUUECCKUX MCCIIEIOBAHUIN JOJKHBI OBITh TaHBI PEKOMEH AN
K MPOCKTUPOBAHUIO PYIHHUKA TIO CIIOCOOaM OCYIIEHHS T€OJIOTHYECKOTO MAacCHBA, BOJIOOTBOIY,
YTHJIM3ALUN IPEHAXKHBIX BOJI, UICTOYHUKAM BOJIOCHAOKEHUS, TPUPOI00XPAHHBIM MEpaM.

35. IlpoBeneHne WHKEHEPHO-TEOJOTHYECKUX HCCIIEIOBAaHUN Ha MECTOPOXKIEHUAX IMpPU
pa3Benke HeOOXomUMO st WHPOPMAIMOHHOTO OOecIeueHus MpoeKTa pa3paboTKu (pacyera
OCHOBHBIX TapaMeTPOB Kaphepa, MOJ3EMHBIX BBIPAOOTOK M IICJIMKOB, THIIOBBIX IACIOPTOB
OYpOB3PBIBHBIX pa0OT U KPEIJICHHUS) U TTOBBIIIICHUSI O€301IaCHOCTH BEJICHUS TOPHBIX PadoT.
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NHxkeHepHO-Te0I0rnuecKie UCCIe0BaHus Ha MECTOPOKIEHMN HEOOXOJUMO ITPOBOJIUTH B
COOTBETCTBUU € MeTOANYECKHUM PYKOBOACTBOM [0 H3YyYEHUIO HHKEHEPHO-T€OJOTHYECKUX
YCIIOBUW PYAHBIX MECTOPOXKICHHWI TIpU  pPa3BEIKe, PACCMOTPEHHBIM U  OJOOPEHHBIM
JlenapTaME@HTOM T€0JOTMHA U HCHOJb30BaHUA Heap MUHHCTEpCTBA NPUPOAHBIX PECYPCOB
Poccuiickoit ®enepauun (mpotokon Ne7 ot 4 centsops 2000 r.) W METOAUYECKHUMHU
pexomeHaanusIMu:  «HXeHepHO-Te0IOTUYeCKUe, TUAPOT€OJIOTHYECKUE U T'E0dKOJOTUYECKUE
WCCIIEIOBAHUS MPU PA3BEAKE M JKCIUTyaTalldd PYJIHBIX MECTOPOXKIACHUN», PACCMOTPEHHBIMU U
0JI00peHHBIMH  YTIpaBJICHHUEM PECYpCOB TOJ3EMHBIX BOJl, T'€03KOJOTMM U MOHUTOPHUHTA
reoJIOTHYECKOM cpesibl MuHUCTEpCTBa MPUPOAHBIX pecypcoB Poccuiickoi denepanuu (IpoTOKOI
Ne5 ot 12 anpens 2002 r.).

NHXeHEePHO-TEOIOTHYECKUMHI  UCCIICAOBAHUSIMU  JIOJDKHBI  OBITh  M3y4YeHBI:  (DU3UKO-
MEXaHHYECKHe CBOWCTBA Py, PYAOBMELIAIONIUX IOPOJ M MEPEKPHIBAIOIIMX OTIOKEHUMH,
ONpeeNAIINe  XapaKTepPUCTUKY UX  MPOYHOCTH  (YCTOMYMBOCTH,  Pa3pbIXJIIEMOCTH,
KYyCKOBAaTOCTM M JIp.) B €CTECTBEHHOM U BOJIOHACBIIIEHHOM COCTOSIHUSIX; WHYKEHEPHO-
re0JOrHYecKue 0COOEHHOCTH MacCHBa MOPOJ MECTOPOXKICHUS U UX aHU30TPOIUS, COCTAB MOPO/I,
UX  TPEUIMHOBATOCTh,  TEKTOHMYECKass  HApYLIEHHOCTh,  TEKCTYpHbIE  OCOOEHHOCTH,
3aKapCTOBAHHOCTb, Pa3pyLIEHHOCTh B 30HE BBIBETPUBAHUS; OXapaKTEPHU30BaHbl COBPEMEHHbBIE
re0JOrMYECKUE IPOLECCHI, KOTOPhIE MOT'YT OCJIOKHUTH pa3pad0TKy MECTOPOXKICHUS.

B paiionax ¢ pa3BUTHEM MHOTOJIETHEMEP3JbIX TMOPOJA CIEIYyeT YCTaHOBUTh HX
TEeMIIEpaTypPHBIA PEXHUM, MMOJOKEHUE BEPXHEN U HUKHEHN TpaHuI] MEP3JIOTHOU TOJIIHU, KOHTYPHI U
TIIyOMHBI PacIpOCTPAaHEHUS] TAMKOB, XapaKTep HM3MEHEHHUS (PU3NUYECKUX CBOWCTB TMOPOJ IMPHU
OTTaWBaHUU, TTIyOUHY CJIOSl CE30HHOTO OTTAaUBaHUS U IPOMEP3aHUsI.

B pesynbraTe MHKEHEPHO-T€OJOTUYECKUX HCCIIENOBAHUN JIOJKHBI OBITh TMOJYYEHBI
Marepuaigbl O IPOTHO3HOW OIEHKE YCTOWYMBOCTH TMOPOJ B KPOBJE MOJ3EMHBIX TOPHBIX
BBIPAaOOTOK, OOpTax Kaphepa H I pacueTa OCHOBHBIX IapaMEeTpPOB Kapbepa.

[Ipy Hanuuuu B palloHE MECTOPOXKICHUS JACHCTBYIOIIMX IIAXT WJIM Kapbepos,
PaCIOJIOKEHHBIX B aHAJIOTUYHBIX THAPOTEOJIOTMUYECKIX U HHKEHEPHO-T€0JIOMMUYECKUX YCIOBHSX,
JUISL XapaKTepUCTUKU Pa3BEAbIBAEMOMN IUIOLIAAX CIEAYeT MCIOJIb30BaTh JaHHBIE O CTEIECHU
00BOJHEHHOCTH U MH)KEHEPHO-TEOJIOTUYECKUX YCIOBUSAX ITUX IIAXT U KapbepOB.

36. Pa3paboTka KOpPEHHBIX MECTOPOXKACHHUM aliMa30B MPOU3BOJUTCS OTKPBITBIM,
MOJ3EMHBIM U KOMOWHUPOBAHHBIM criocoOamu. [Ipm KOMOWHUPOBAHHOM CHOCOOE TpaHUILY
OTpabOTKU OTKPBITBIM CIIOCOOOM YCTaHABIMBAIOT TPU TMOMOIINA MPEAEIHHOTr0 KO3 UIMeHTa
BCKPBILIH, UCXO/ISl U3 PaBEHCTBA CE0ECTOMMOCTH JOOBIYM MOJIE3HOTO MCKOMAEMOro TeM U JPYrUM
cnocobom. Ilpumensiembie crocoObl pa3pabOTKU 3aBUCST OT TOPHO-TEOJIOTMYECKHX YCIOBHIA
3aJieraHusl PYIHBIX TEN, MPUHATHIX TOPHO-TEXHUYECKUX IMOKa3aTelield, cXeM JO0OBUU PyAbl U
000CHOBBIBAIOTCI B TDO KOHIUIAIA.

AJnMa3Hble MECTOPOXICHHUS TPYOOUHOIO THUIA, BBIXOIAIIME HA JHEBHYIO MOBEPXHOCTb
i 3ajneratoniie Heriyooko (1o 100 M), pazpabaTeiBalOTCS OTKPBITHIM CIIOCOOOM — Kapbepamu
nepBoit ouepenu A0 riryounsl 250-300 M (TpyOku uMm. 23-ro che3na, [ladnas) u BTopoil ouepeau
no rayounsl 600 M (TpyOku Mup, Ynaunas, CeiTeikaHckast). [my6okosanerarommue (> 200 m)
MECTOpPOXKJIEHUs U IIyOokue Topu3oHThl TpyOok (MHTepHanumonanbHass B Poccun, Ilpembep B
KOAP) pa3zpabaTbiBatoTCsl HOJ3€MHBIM CIIOCOOOM, CUCTEMOM MAacCOBOIO OOPYIIEHUSI.

Benuunna noteps u pa3y0okMBaHMs, KaK MPaBWIIO, 3aBUCUT OT MPHUHATHIX crocoba u
CUCTEMBbl pa3pabOTKU M TOpPHO-TeoJIoTHYecKuX ycioBui. [lotepu mpu OTKpBITON pa3paboTke
KOPEHHBIX MECTOpOXAeHH anma3oB coctaBisioT 0,1-1 %, pazyboxuBanue — 0,5-10 %, npu
MOJI3eMHOM pa3paboTke cooTBeTCTBEHHO — 10—15 1 15-25 %.

37. OcHOBHasl 1IeJIb SKOJOTHYECKUX HCCIEIOBaHUI 3aKtoyaeTcss B HMHPOPMAIMOHHOM
o0ecreyeHnH MPOeKTa OCBOCHUS MECTOPOXKICHHSI B UACTH MPUPOIOOXPAHHBIX MEp.
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Cremupuka TEXHOTEHHBIX HWCTOYHHKOB BO3JCUCTBUS  MECTOPOXACHUH  aiMa3oB
orpenensieTcs TOpHbIM (MOJ3€MHBIM U OTKpPBITBIM) CIIOCOOOM pa3pabOTKH, NPUMEHEHHEM
¢roTanmu B Ka4ecTBe METO/1a 00OTaIIEeHUSI.

DKOJIOrMYECKUMHU HUCCIICJIOBAHUSMHU JOJDKHBI OBITh: yCTAaHOBJICHBI (DOHOBBIE MapaMETPHI
COCTOSIHUSI OKpY’Karolleil cpeapl (ypoBeHb pajualluy, Ka4eCTBO MMOBEPXHOCTHBIX U IMOA3EMHBIX
BOJI U BO3/yXa, XapaKT€pUCTUKA TOUYBEHHOT'O MOKPOBA, PACTUTEIBHOIO U )KUBOTHOTO MHUpaA U T.
7.); ONpeAeNeHbl MpeanojaraéMble BHIbI XUMHYECKOTO U (U3WYECKOTO BO3ACHCTBHS
HaMeyaeMoro K CTPOMTEIbCTBY OOBEKTa Ha OKPYKAIOUIYI0 MPUPOAHYIO Cpely (3allbUleHue
IPUJIETAIOLINX TEPPUTOPUM, 3arps3HEHNE IOBEPXHOCTHBIX U MOJ3EMHBIX BO/JI, [I0YB PyIHUYHBIMU
BOJIaMHU U TPOMCTOKaMH, BO3/yXa BEIOpOcaMu B aTMOC(hEpPY U T. 1.), 00bEMBbI U3BIATUS ISl HY K]
MIPOM3BOJICTBA IPUPOJIHBIX PECYPCOB (JIECHBIX MAaCCHUBOB, BOJIbI HA TEXHUUYECKHUE HYK/bl, 3€MEIb
JUI pa3MEIICHUsT OCHOBHBIX M BCIIOMOTATENIbHBIX IPOU3BOJCTB, OTBAJOB BCKPBILIHBIX U
BMEIIAIOIUX TOPHBIX TOPOJ, HEKOHAMLMOHHBIX pyd M T. [.); OLIEHEHBl Xapakrep,
WHTEHCUBHOCTb, CTENEHb M ONACHOCTb BO3JEHCTBUSA, HPOAOKUTEIBHOCTh W JAMHAMHKA
(GYHKIIMOHUPOBAHUS UCTOUHUKOB 3arps3HEHUS U TPAHULIBI 30H UX BIMSHMSL.

JUis pelieHus BONPOCOB, CBSI3aHHBIX C PEKYJIbTHUBALMEHl 3€Mellb, CIeNyeT ONpEeAeTIUTh
MOIIIHOCTh IIOYBEHHOTO IIOKPOBA M IPOU3BECTH arpOXMMHYECKHE HCCIEN0BAHUS PBIXJIBIX
OTJIO)KEHUH, a TaKKe BBIACHUTH CTENEHb TOKCHMYHOCTH I10POJ BCKPBIIIM M BO3MOKHOCTh
o0pa30BaHUsl HAa HUX PACTUTEIBHOIO IOKpoBa. JIOJKHBI OBITh JaHbl PEKOMEHJIALUU IO
pa3paboTKe MEPOIPUATUI 110 OXpaHe HEJp, IPEIOTBPALLICHUIO 3arpsI3HEHHS OKPYXKaoLIe cpe/ibl
U PEKYJbTUBALIUU 3€MEJIb.

HanexHocTh ouleHKM Ha Oe3pyaHOCThH IUIOUIa/ed, NPUMBIKAIOMIUX K MECTOPOKICHUSM,
JOCTUTAeTCsl  KOMIUIEKCOM  Ie0Joro-reopu3uyeckuXx METOJ0B  IOMCKOB  HOrpeOeHHBIX
KAUMOEPIIUTOB M POCCHINIEH aaMa3oB ¢ OypeHHeM, OMpoOOBaHUEM, KapOTaKEM CKBAXHUH U, MPH
HEOOXOAMMOCTH, PaIMOBOTHOBBIM ITPOCBEYMBAHINEM MEKCKBAKHHHOTO MPOCTPAHCTBA.

38. Jlist MecTopoKAeHHH, I/1e YCTaHOBJIEHA ITPUPOJIHAS TA30HOCHOCTh OTJIOXKEHUN (MeTaH,
CEepOBOJOPOJL M [p.), JOJDKHBI OBITh H3yY€Hbl 3aKOHOMEPHOCTH HM3MEHEHMs COJEp)KaHUs U
cocTaBa ra3oB MO IUIOMIAIU U C TITyOHHOM.

39. Cnenyer omnpeienuTh  BIMSIOIIME HA  3JI0pOBbE  4YeJIOBEKa  (PaKTOpHI
(MTHEBMOKOHHO0300I1aCHOCTb, NOBBIILIEHHAS] PaJIM0aKTUBHOCTh, FT€OTEPMHUUECKUE YCIOBUS U JIP.).

40. Ilo paifoHaM HOBBIX MECTOPOXKACHUN 0CO00€ 3HAYCHHE UMEET OLIeHKa Ha OE3PYAHOCTD
TUTOIIAICH, IPUMBIKAIOMIMX K MOTPeOEHHBIM MECTOPOXKICHHUSIM, Ha KOTOPBIX OyayT pa3MeIIeHbI
OOBEKTBl MPOU3BOJCTBEHHOIO U JKWJIMIIHO-IPAXKIAHCKOTO HA3HAYEHHUs, XBOCTOXPAHWJIMINA U
OTBaJIbl MyCThIX NOpoA. IIpuBOASITCA NaHHBIE O HAJIMYUU MECTHBIX CTPOUTEIBHBIX MaTepUAIIOB U
BO3MOHOCTHU UCIIOJIb30BAHMS B KAUECTBE X BCKPBIIIHBIX IOPOJ U3y4aEMOI'0 MECTOPOXKICHHUS.

40. T'maporeosornyeckue, HWHXEHEPHO-T€OJIOTHYECKHE, TI'€OKPUOJOTHYECKHEe, TOPHO-
TeOJIOTUYECKUE U Jpyrue IMPUPOJHBIE YCIOBUS JOJDKHBI OBITh H3YyY€HBl C JIE€TAIbHOCTHIO,
o0ecreunBaloniel MOTyYeHHe HMCXOIHBIX JaHHBIX, HEOOXOAMMBIX ISl COCTaBJICHHUS IPOEKTa
pa3paboTku MecTopoxiaeHusa. IIpu 0co00 CIIOKHBIX TI'MAPOTrE€OJOrMYECKUX, HHKEHEPHO-
TEOJIOTUYECKUX M JPYI'MX MPHUPOAHBIX YCIOBUSAX pPa3pabOTKH, TPeOYIOLMX MOCTaHOBKH
CHelMaIbHbIX pab0T, 00bEMBI, CPOKU U MOPSIO0K IPOBEACHUS UCCIEIOBAHUNA COTIACOBBIBAIOTCS C
HEPONOJIb30BATENSAMU U IPOEKTHBIMU OPraHU3ALUSMU.

42. Jlpyrue mnose3Hble UCKoNaeMble, 0Opa3yrolliue BO BMELIAIOUIMX U HNEPEKPBIBAOIINX
IOpOJIaX CaMOCTOSATEIbHbIE 3alIeXKH, JOJDKHBI ObITh H3y4€Hbl B CTENEHH, MO3BOJISAIOLICH
ONpPEeNeNNTh WX TMPOMBIIUICHHYIO IIEHHOCTh M 00JacTb BO3MOXKHOTO HCIOJB30BaHUS B
COOTBETCTBUU € «PeKOMeHJalusIMu 10 KOMIUIEKCHOMY HM3YYEHHUIO0 MECTOPOXKAECHUNA U MOJCUETY
3aI1acoB MOIYTHBIX MOJIE3HBIX MCKOIIAEMBIX U KOMIIOHEHTOB», yTBepkaeHHbIMU MIIP Poccuu B
YCTaHOBJICHHOM IOPSJIKE.
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VI. Hoacuer 3anacoB

43. Tlomcuer u KmaccupUKaIMs IO CTEHNEHM pPa3BEIaHHOCTH 3alacoB KOPEHHBIX
MECTOPOXKJCHUH aIMa30B MPOM3BOJUTCA B COOTBETCTBHU ¢ TpeOoBaHusmu «Knaccudukarmm
3aracoB MECTOPOXKICHUH ¢ TPOTHO3HBIX PECYpPCOB TBEPHABIX IMOJIE3HBIX HCKOMAEMbIX»,
yTrBepxkaeHHoM npuka3zom MIIP Poccun ot 7 mapra 1997 r. Ne 40.

44. 3amacel MOJACYMTHIBAIOTCS IO IMOJCYETHBHIM OJIOKaM, 3amachkl pyAbl B KOTOPBIX He
JOJDKHBI TpPEBBIIATh, KaK MPaBHIO, TOAOBYIO TPOU3BOAUTENHFHOCTh OYAYIIEro TOPHOTO
OpEeanpuATUs. YYacTKH PYIHBIX TN, BBIACIAEMbIE B IOJACYETHBIE OJOKH, JOJDKHBI
XapaKTepPH30BaThCS:

OJIMHAKOBOW CTEMEHBbIO PA3BEIAHHOCTH M H3YYEHHOCTH MNapaMeTpOB, OIMPEIeIsSIONINX
KOJIMYECTBO 3aMacOB U Ka4eCTBO PYI;

OJTHOPOJTHOCTBIO TEOJIOTUYECKOTO CTPOCHHs, NPUMEPHO OJUHAKOBOW WM ONHM3KOM
CTENICHbIO M3MEHYMBOCTH CEUEHUS TPYOKH, BHYTPEHHETO CTPOCHHUS PYAHBIX Tell, BEIIECTBEHHOTO
COCTaBa, OCHOBHBIX MOKa3aTeNel KauecTBa M TEXHOJIOTHUECKUX CBOMCTB PY/IbI;

BBIJICP’)KAaHHOCTHIO YCJIOBHU 3aJIETaHHsI PYIAHBIX TEIN, ONPEEICHHOW NPUYPOYEHHOCTHIO
070Ka K eIWHOMY CTPYKTYPHOMY 3JE€MEHTY (KpaTepy, pa3dyBy JKepia, OJHOMY M3 KaHaJjoB
AUATPEMBI U 1p.);

OOIIHOCTHIO TOPHOTEXHHYECKHX YCIOBHHA pa3pabOTKW; MO CKIOHEHHIO TPYOKH
MOJICYETHBIE OJOKH CIEAYEeT Pa3IeisiTh TOPU30HTAMH TOPHBIX PaOOT WM CKBOKUH C Y4E€TOM
HaMe4yaeMo MOCIeJ0BaTEIbHOCTH OTPAOOTKH 3a1acoB.

[Ipy  HEBO3MOXXHOCTM TEOMETPH3AIMM W  OKOHTYPHUBAHHS PYyIHBIX Tel  WIH
IOPOMBIIUIEHHBIX  (TEXHOJOTMYECKMX) THUIIOB U COPTOB pyJd KOJMYECTBO U KadecTBO
KOHJIUIIMOHHBIX W HEKOHAWIHMOHHBIX Pya (M WX MPOMBIIUICHHBIX THUIIOB) B MOJCYETHOM OJIOKE
OIpeneNnsieTcs CTATUCTUYECKH.

45. Ilpu moacyere 3amacoB JOIHKHBI YIUTHIBATHCS CIEAYIOUINE JOTIOHUTEIBHbIE YCIOBUS,
OTpaKaroue crenupuKy KOPEHHBIX MECTOPOKICHHUIA alIMa30B.

3amacel KaTeropuu A TOJCUUTHIBAIOTCA Ha pa3padaThiBAEMBIX MECTOPOXKACHUSIX 10
JAHHBIM JKCIUTYaTallMOHHOM pa3BEAKHM UM TOPHO-TIOATOTOBUTENBHBIX BBIPaOOTOK. K HHM
OTHOCSTCS 3aIlachl MOJATOTOBIEHHBIX MM TOTOBBIX K BBIEMKE OJIOKOB, OTBEYAIOIINE MO CTEICHH
pa3BenaHHOCTH TpeboBaHuaM Kitaccudukanuu K 3Toi KaTeTOpHH.

3amacel kateropuu B mpu pasBeqke MOJICYNTHIBAIOTCS TOJIBKO Ha MECTOPOKIACHUAX 2-i
rpymmbl. K HUM OTHOCSTCS 3amachl, BBIJENIEHHBIE HA y4JacTKax AETalu3alliil WiIH B Tpeienax
APYTUX YacTeld PYAHBIX Tell, CTENEHb Pa3BEIaHHOCTH KOTOPBIX COOTBETCTBYET TPEOOBAHHIM
Krnaccudukanuu x 370 KaTeTOPHH.

KonTyp 3amacoB kareropuu B gomken ObITh MPOBEEH MO pa3BeOYHBIM BHIpaOOTKaM 6€3
HKCTPAIOJISIIUN, & OCHOBHBIE T€OJIOTHYECKUE XAPAKTEPUCTHUKU PYIHBIX T M Ka4eCTBO PYABI B
npeaenax 3TOro KOHTYpa OMpeAeieHbl MO JTOCTaTOYHOMY OOBEMY IMPEICTaBUTENBHBIX JTaHHBIX.
[Ipn HEBO3MOXKHOCTH T€OMETPU3ALUHN KOJIMYECTBO M KA4YeCTBO IMPOMBIINIICHHBIX THIIOB PYXI B
OJIOKE OTIpEIeNIIeTCS CTATUCTUIECCKH.

Ha pa3pabaTpiBaeMBIX MECTOPOXKIACHHUAX 3amachl KaTeropud B MOACYUTHIBAIOTCS IO
JTaHHBIM 3KCIUTYaTallMOHHOW Pa3BEIKU U TOPHO-MOJATOTOBUTENBHBIX BHIPAOOTOK B COOTBETCTBHU
c TpeboBanmsmMu Kiaccupukanum K 1TaHHOW KaTerOpHH.

K xareropum C; OTHOCSTCS 3amachl Ha y4acTKaX MECTOPOXKIEHHUH, B Mpeaenax KOTOPBIX
BBIJICpKaHA MPUHATAs A 3TOM KaTerOPHH CETh Pa3BEJOYHBIX BBIPAOOTOK, a JOCTOBEPHOCTDH
MOJY4YEeHHOU MPH 3TOM HHGOPMALUHU MOATBEPKIEHA Pe3ybTaTaMH, MTOJYYCHHBIMU Ha Y4acTKax
AeTaau3alii WM JaHHBIMHA OKCIUTyaTallMd Ha pa3padaTbiBaeMbIX MECTOpPOKIAeHHsX. Ha
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TpyOOUHBIX MECTOPOXKJIECHUAX MPU HEBO3MOKHOCTH IN€OMETPU3ALMM PYIHBIX TEJl, HallpuMeEp, B
KpaTepe WIM B 30HE «IUIABAIOMUX pPHUGPOB», KOIMYECTBO M KA4eCTBO OallaHCOBBIX U
3a0aJaHCOBBIX 3allacOB M IPOMBILUIEHHBIX TUIIOB pyJA B IMOJCYETHOM OJIOKE OIpenessercs
CTaTUCTUYECKH.

Kontypel 3amacoB kareropum C;, Kak NIpaBWIO, OIPEAEIAIOTCS IO Pa3BEIOYHBIM
BbIpa0OTKaM, a Juid HaumOojee BbIIEP)KAHHBIX M KPYHHBIX PYIHBIX T€l — T€0JIOTHYECKH
00OCHOBaHHOM OTPAHUYEHHOMN HKCTPAIOIAUEH, YIUTHIBAIOIIEH H3MEHEHNE MOP(POCTPYKTYPHBIX
0COOEHHOCTEHN, MOIIIHOCTEH PYIHBIX TE U Ka4eCTBA PY/I.

3amacel kareropun C, IOACUUTBHIBAKOTCSA II0 KOHKPETHBIM pPYIHBIM TelaM (a IpH
HEBO3MOYKHOCTH MIX T€OMETPHU3AIUN CTATUCTHUECKU B 00OOIIEHHOM KOHTYpE), TPAHUIIBI KOTOPBIX
OTIPENIETICHbI 10 TEOJIOTUYECKHUM U TeO(U3NYECKUM JaHHBIM U TOATBEPKACHBI €IMHHUYHBIMU
CKBLKMHAMH, BCTPETUBLIMMHU IPOMBIIUIEHHBIE pYyAbl, WIA IYyT€M OKCTPAloJsLUU I10
IPOCTUPAHUIO U MAJCHUIO OT Pa3BEJAaHHBIX 3alacoB 0osiee BBICOKHMX KATErOPHM MPHU HAIUYUU
MOJTBEPKAAIOIINX IKCTPANONSAIUIO EAMHUYHBIX NEPEeCceYeHUi, Pe3yiIbTaTOB T'e0(U3NIECKUX
paboT, TeosIoro-CTPYKTYPHBIX IOCTPOEHUH M YCTAHOBJIEHHBIX 3aKOHOMEPHOCTEH H3MEHEHUs
ceueHus TpyOOK U COZlep)KaHus aJIMa30B.

46. 3anacel NOJCUYMTHIBAIOTCS Pa3AEIbHO IO KaTErOpUsM pa3BEeIaHHOCTH, CIocoOam
OoTpabOTKM  (KappepamH, IITOJbHEBBIMM  TOPU30HTAMH,  IIAXTaMH), POMBIIUIEHHBIM
(TEXHOJIOTUYECKUM) THUIIAM U COPTaM YA, Pa3IudaroIlMMCs 110 aIMa30HOCHOCTHU (COIAEPIKaHHUIO,
KPYITHOCTH aJIMa30B) U UX 3KOHOMHUYECKOMY 3HAa4eHHUIO (OaJaHCOBbIE, 3a0aJ1aHCOBBIE).

IIpn pasgeneHun 3amacoB  IIOJIE3HBIX HMCKOIAEMBIX IO KATETOPUSM B KadeCTBE
JOMOJIHUTENBHOTO KJIacCU(PUKALMOHHOTO TIOKa3aTelsi MOTYT MCII0JIb30BAThCSl KOJIMYECTBEHHbIE U
BEPOSITHOCTHBIE OLIEHKM TOYHOCTH M JOCTOBEPHOCTH OIPEAEICHUS OCHOBHBIX ITOJCYETHBIX
I1apaMeTpoB.

3a0anaHcoBble  (MMOTEHIUAJIbHO-DKOHOMUYECKHE)  3amachl  IOJCYUTHIBAIOTCS U
YUUTBIBAIOTCS B TOM cilydae, eciii B TOO KOHIMIMHI T0Ka3aHa BO3MOXHOCTh UX COXPAHHOCTU B
Heipax Ul IOCIEAYIOLIEro W3BJICUEHUS WIHM LeJNecOO00pa3HOCTh IMONMYTHOTO W3BJICUEHUS,
CKJIaJUPOBAHUS U COXpPaHEHUs JUIA UCTONb30BaHuA B OyaymeM. [Ipu moacuere 3abamaHCOBBIX
3aI1acoB MPOU3BOJUTCS MX IMOAPA3ACICHUE B 3aBUCMMOCTH OT IIPUYMH OTHECEHHUs 3aIllacoB K
3a0aJIaHCOBBIM (PKOHOMHUYECKHUX, TEXHOJIOIMYECKUX, THAPOre0JOrnYeCKUX, SKOJIOTMYECKUX U
Ap.).

banancoBeie u 3a0amaHCOBBIE 3amachl PyAbl IOACYUTHIBAIOTCS HA CYXYIO0 pyay C
YKa3aHHEM €€ BJIaKHOCTU B €CTECTBEHHOM 3ajleraHuu. JlJIsi BJIarOEMKHUX, IOPUCTBIX PYI
IIPOU3BOJUTCS TAKXKE MOJCYET 3aI1aCOB CBHIPON PYIBI.

47. Ilpu noacyeTe 3amacoB TPAIULIUOHHBIMU METOJaMU (T€0JIOTHUECKUX OJIOKOB, pa3pe3oB
U JIp.) JOJDKHBI OBITh BBIABIEHBI MPOOBI C AHOMAJIBHO BBICOKMM COJIEPKAaHHUEM aJIMa30B
(«yparaHHbie» IIpoObI), MPOAHAIN3UPOBAHO UX BIUSHUE HA BEJIIMYMHY CPEIHEro COAEP KAHUS IO
pa3BEOYHBIM CEUCHHSIM W TIOJCYETHHIM OJOKAaM W TPU HEOOXOIMMOCTH OTPAaHUYECHO WX
BIMsAHME. YacTu pyIOHBIX TENl C BBICOKUM COAECPKAHMEM M YBEIMYEHHOW MOIIHOCTBIO CIELYET
BBIJIEJISITh B CAMOCTOSITENIbHBIE IOJICUETHBIE OJIOKU U 00Jiee 1eTalIbHO pa3BeIbIBATh.

[To ombiTy OypoBOW pa3BeakM U OTpPabOTKM KOPEHHBIX MECTOPOXKICHHM anMa3oB
OYEBHUIHO, YTO OIIEHKH OJIOYHBIX CONEp>KaHUM cucTeMaTHuecku 3aHmxkarotcs Ha 10 % u Gonee,
MO3TOMY K «yparaHHbIM» MOT'YT OTHOCHUTBCSI ITPOOBI, MOBBIIIAIOIINE OLIEHKY CPEIHEr0 HE MEHee
yeMm Ha 20 %.

Ha pa3pabarbiBaeMbIX MECTOPOXKAECHUAX [UISI OIpPEAENECHUS YPOBHSA «yparaHHBIX»
3HAQYECHUM U METOJIMKHU HMX 3aMEHBI CIEAYET UCIIOJIb30BAaTh PE3YJIbTAThl COIMOCTABICHUS JAaHHBIX
Pa3BElKH U IKCILTyaTaLUH.
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O1neHkH cpeqHNX CoAepKaHUi 1Mo OIoKaM OypOBOH pa3BEAKH PEKOMEHIYETCS BBIMOIHSATD
IBYMs CIIOCOOAaMU: OOBIYHBIM PacdyeToM CpeHEro (apupMEeTHYECKOro, CpPeHEB3BEUIEHHOTO Ha
JUIMHY, Maccy mpo0) oOmiero conepaHusi aJiMa3oB; 4Yepe3 pacdyeT HaJeKHO OIIEHWBAEMOTO
CPEIHEro cojiepKaHusi OTHOCUTENIbHO MeNKuX anmazoB (—2+0,5 win —4+0,5 MM) ¢ nanpHeUIum
MepecueToM OOIIero CcoAepXaHUs IMyTeM BBEJEHUs MOMpPaBOYHOro Koddduimenta Ha
HEJIOU3BJICUEHUE KPYMHBIX KaMHEH MO JaHHBIM KPYMHOOOOBEMHOTO BAJIOBOTO ONMPOOOBaHUSA U
AQHAJIUTUYECKUX PACUETOB.

48. Ha pa3pabaTbiBaeMbIX MECTOPOXKIEHUSX BCKPBITbIE, MOJATOTOBIEHHBIE M TOTOBBIE K
BBIEMKE, a TaK)X€ HaxXOJsIIMecs B OXPaHHbIX LEIUMKAX TOPHO-KalUTAJIbHBIX W TOPHO-
MOJITOTOBUTEIBHBIX BHIPAOOTOK 3ammachl pya MOACYUTHIBAIOTCS OTIAEIBHO C MOJPA3/IEICHUEM 10
KAaTETOPHUSAM B COOTBETCTBUH CO CTEIIEHBIO UX N3YyYEHHOCTH.

49. 3anacel pyz, 3aKIIOYEHHBIE B OXPAHHBIX LEJIUMKAX KPYMHBIX BOJOEMOB M BOJOTOKOB,
HACEJICHHBIX TYHKTOB, KaMUTAJIbHBIX COOPYXEHUH U CEIbCKOXO3SIMCTBEHHBIX OOBEKTOB,
3aII0BEJTHUKOB, MAMITHUKOB NPUPOJbI, UCTOPUU U KYJIBTYPbI, OTHOCITCS K OaJlaHCOBBIM HJIU
3a0aJ1aHCOBBIM B COOTBETCTBUHU C YTBEPKICHHBIMH KOHIUIUSMHU.

50. Ha pa3pabaTbiBaeMbIX MECTOPOXKACHUIX JIJISi KOHTPOJIS 3a MOJHOTON OTPaOOTKH paHee
YTBEP/KJIEHHBIX 3aracoB M OOOCHOBAHMSI JIOCTOBEPHOCTH IIOJCUYMTAHHBIX HOBBIX 3aI1acoB
HEOOXOAMMO MPOU3BOAMTH COIOCTABJICHUE NAHHBIX DPa3BEAKH M AKCIUTyaTalldd IO 3aracam,
yCIOBUSIM 3ajieraHusi, MOp(OJIOrMH, MOIIHOCTH, BHYTPEHHEMY CTPOCHHIO PYIHBIX Tell,
COJIEPKAHUIO TI0JIE3HBIX KOMIIOHEHTOB B COOTBETCTBUHU € «METOOUYECKUMHU PEKOMEHJALUAMU 110
COINOCTAaBJIEHUIO JAHHBIX pa3BEAKH M pa3padOTKHM MECTOPOXKIAEHUI TBEPABIX IOJE3HBIX
HCKOIMaeMbIX», YTBepKAeHHbIMU MIIP Poccuu B ycTaHOBIEHHOM MOPSIIKE.

B marepuanax comnocTaBieHus JOKHBI ObITh MIPUBEACHBI KOHTYPBI paHee YTBEPKIECHHBIX
OpraHaM¥u TOCOKCIEPTH3bl W TOTAIICHHBIX 3amacoB (B TOM 4YHCIE MOOBITHIX M OCTaBIIMXCS B
LEJIMKAX), CIIHCAHHBIX KaK HENOATBEPAMBUIMXCS, KOHTYPBI IUIOIAAECH IPUPAIMBAEMBIX 3a11aCOB,
a TakKe CBEJIEHUs O 3aracax, YUCISIIMXCA Ha TOCYIapCTBEHHOM OanaHce (B TOM 4ucie — 00
OCTaTKE 3alacoB, paHEE YTBEPXKACHHBIX YIOJHOMOYEHHBIM 3KCIEPTHBIM  OpPraHOM);
MPEICTAaBIICHBI TAOJIUIBI IBMKEHUS 3aM1acoB (110 KaTETOPUsM, PYIHBIM TEJIaM U MECTOPOKICHHIO
B LIeJIOM) W OalaHCc pylbl C XapaKTEPUCTHKON ee KayecTBa B KOHTYpE IMOTAIEHHBIX 3aracoB,
OTPaXKAIOIINI U3BMEHEHNE YTBEPKIAEHHBIX YIIOJHOMOYEHHBIM KCIIEPTHBIM OPTaHOM 3aI1acoB IIPH
J0pa3BeAKe, MOTEPH MPU JOOBYE W TPAHCIIOPTUPOBKE, BBHIXOJ TOBAPHOU MPOIYKIIMH M MOTEPH
npu mnepepaboTke pya. Pe3ymprarel  cOMOCTaBIEHHS ~ CONMPOBOXKAAIOTCA  TIpaduKoil,
WUIIOCTPUPYIOIIEN  M3MEHEHHE  MPEJCTAaBICHUM O  TOPHO-T€OJOTMYECKUX  YCIOBHAX
MECTOPOKICHUS.

Ecin nanHble pa3BeKd B 1I€JIOM MOJATBEPKAAIOTCS pa3pabOTKONH WIM HMEIoLuecs
HE3HAUUTEJIbHBIE PACXOXKJIECHHUS HE BIMSAIOT HAa TEXHUKO-DKOHOMHMYECKHE IOKa3aTeau
TOPHOJIOOBIBAIOIIETO MPEINPUITHS, A1 COIMOCTABJICHUS JAHHBIX pPAa3BEIKU M Pa3pabOTKu
JOCTATOYHO MCIOJIB30BATh PE3YJIbTAThl I€0JI0Tr0-MapKIIEHIEPCKOTO yUeTa.

[Io MecTOpoOXIeHHIO, Ha KOTOPOM, IO MHEHHUIO HEAPOIOJIB30BATENS, YTBEPKICHHBIC
YIOJHOMOYEHHBIM 3KCIIEPTHBIM OPraHOM 3alachl WM KauyeCcTBO PYJ HE MOATBEPAUIIUCH IPHU
pa3paboTke Wi HeOOXOAMMO BBEJEHHUE MOMPABOUYHBIX KOA(G(UIIMEHTOB B paHee yTBEPKIACHHbIC
napaMeTphl WIK 3anachl, 00s13aTEbHBIM SBJISETCS BBIIIOJIHEHHUE CIIEIMATIBHOIO MOJICYETA 3a11acoB
10 TaHHBIM JOPa3BEIKHU U IKCILTyaTallMOHHOM pa3BEKH U OLIEHKA JOCTOBEPHOCTU PE3YJIbTATOB,
MOJIYYEHHBIX MPU MPOBEJIEHUHU ITUX PaOOT.

[Ipu ananm3e pe3yibTATOB COIMOCTABICHUS HEOOXOAMMO YCTAaHOBHTH BEITUYHHBI
W3MEHEHUH TpU pa3pabOTKEe WM JAOPa3BEIKE YTBEPKIEHHBIX YIOJHOMOYEHHBIM 3KCHEPTHBIM
OpraHOM [OJICUETHBIX MapaMmeTpoB (IUIomanei mnojacyeTa, Kod3()QPHUIMEHTOB pPYIOHOCHOCTH,
COJIEp’)KaHMI alMa3oB, B TOM 4HCIe MO KjaccaM KpyHmHOCTH, OOBEMHBIX Macc W T. J.),
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COOTHOUIEHUSI MPUPOJIHBIX THUIIOB Py, 3allaCOB M KauecTBa Py, a TAKKE BBISICHUTH MPUUYUHBI
ITUX U3MEHEHUU.

51. B mnocnenHue roApl OpH MOJACYETE 3alacOB PYIHBIX MECTOPOXKIECHUN HAXOJUT
INPUMEHEHUHE METOJ TI'€OCTaTUCTUUYECKOTO MOJEIMPOBAHMS, ITO3BOJSIOIIUN HCIOIb30BaTh
MpoLeaypy KpaWruHra Juisi HUCCIEAOBaHUS BHYTPEHHETO CTPOEHUS, 3aKOHOMEPHOCTEHN
IIPOCTPAHCTBEHHOTO  PACIPENENICHUs] H3YyYaeMbIX NPU3HAKOB (KOJIMYECTBA, COAECPKAHMS,
KPYITHOCTH aJIMaOB, METPOKAp, KOHLIEHTPALINI MOJE3HBIX U BPEIHBIX KOMIIOHEHTOBU T. [I.), UX
OLICHMBAHMS U MOJCYETa 3aM1acOB C YCTAHOBJICHUEM aMIUIUTYAbl BO3MOKHBIX OLIMOOK.

O} PexTuBHOCT, TpPUMEHEHHs KpalirMHra B 3HAYUTEIBHOM CTENEeHH O00YCJIOBIIEHA
KOJIMYECTBOM M KadyeCTBOM HCXOJHOW pa3BelOYHOM HH(POpPMAIHMH, METOJOJIOTHEH aHaIn3a
MEPBUYHBIX JAHHBIX W MOJEIUPOBAHUS, OTBEYAIOIIEH WHIUBHUIYAJIbHBIM TI'€0JOTHYECKUM
OCOOCHHOCTSIM ~ CTPOEHHUSI  pa3BeIbIBAEMOTO  MECTOPOXKACHHUS (3aKOHAM  pacrpeneieHus
MIOJICUETHBIX MAPAMETPOB, XAPAKTEPY TPEHAA U aHU30TPONMUH, BIUSHUIO CTPYKTYpPHBIX IPaHUL,
CTPYKTYpPE M KauecCTBY 3KCIIEpUMEHTAIbHBIX BApUOrpamMM, IapaMeTpaM IMOMCKOBOIO JUIMIICOUIA
u Jp.).

N3 ombita reocraructuueckux wucciaegopanuii (LHHUI'PU, AK «AJIPOCA») Ha
MECTOPOXKACHUAX TpyOOK Mup, Y naunas u Alixan ciemyer:

METOJIbI T€OCTATUCTUKUA O(PQPEKTUBHBI 1T  WU3Y4YEHUS BHYTPEHHETO CTPOCHUSA,
BEILIIECTBEHHOTO COCTaBa, ajJMa30HOCHOCTM W WX HM3MEHYMBOCTM B IUIAaHE U Ha TIIYOMHY
MECTOPOXKJICHHsI, a TAaKXe JJIs BBISBICHUS CBONCTB OpYACHEHUs (aHU30TPONMS, CTENEHb
HENPEPBIBHOCTH, 3P(HEKT CaMOPOIKOB, 30HA BIUSHUS TPOOBI U Ap.), HCIIOIB3YEMBIX TIPH BBIOOpE
paIMOHANILHBIX CUCTEM Pa3BEAKH, pa3mepa mpoO, GOpMbI U MIOTHOCTU CETH BHIPAOOTOK;

NpUMEHEHHE KpalTruHra JiJis Mojcuera 3amacoB ajaMa3oB B OJIOKax MO JaHHBIM OYypOBOM
pa3Benku (mpu cetn ckBakuH 20x20 M u pexe, TuamMerpe psaoBoro 0yperus 132 MM 1 MEHbIIIE)
00BIYHO MaJio 3(PPEeKTUBHO U Heleaecoo0pa3Ho; BApHOTPaMMBI 00IIETO coAepKaHNu (PUKCUPYIOT
HEe3aBUCUMOCTh mokazaHui uiau Bbicokuit (0,7-0,9 D) addexr camoponkoB (MOrpemHoCTb) B
MOKA3aHUSIX COMPSKEHHBIX MPOO;

BapUOrpaMMbl COJepKaHud AOMUHUpYROIMX (—2+0,5 mmm —4+1 MM) KJaccoB aaMasoB
(UKCUPYIOT 3aBUCUMOCTD TMOKazaHuil pob B paauyce a0 40 M, pexe — 60 M, moHmkeHHBIHN (0,4—
0,6 D) apdext caMopoKOB U CBUAECTENBCTBYIOT 00 3 PEKTUBHOCTH NPUMEHEHUS KpaTuHTa IS
BBIYMCIIEHUSI OJIOYHBIX COJAEpKaHUM M 3alacoB ajJMa30B 3TUX JOMHHHUPYIOLIMX KIACCOB
KPYIHOCTH ¥ BO3MOKHOCTH BBEIECHMS MOIPABOK Ha COAEpaHUE (3amachl) KPYMHbBIX KAMHEH 110
JAHHBIM KOHTPOJIBHOTO BAJIOBOTO OMPOOOBAHUS TOPHBIX BEIPAOOTOK U/MIIK 1TYyp(HO-CKBAXKUH.

[Ipn ucnosnb30BaHUM NPOLEAYPHl KpaWTMHra KOJIMYECTBO M IUIOTHOCTh Pa3BEAOYHBIX
MepeceueHuid  JOJDKHBI  OBITh ~ JIOCTATOYHBIMH Il ~ OOOCHOBAaHHSI  ONTHMAJbHBIX
WHTEPIOSAIMOHHBIX (QopMyNl (AJi1 IBYXMEPHOTO MOJEIUPOBAHMUS — HE MEHEE HECKOJIbKUX
JIECSITKOB Pa3BE/IOYHBIX MEPECEeYeHHM, I TPEeXMEpPHOr0 — HE MEHEEe NEPBBIX COTEH Mpo0).
N3ydyeHune cBOMCTB NPOCTPAHCTBEHHBIX MEPEMEHHBIX PEKOMEHIYETCS MPOM3BOJUTh HAa y4acTKax
neTanu3aluuu npu goctatoyHo ryctoil (40x40 M W mioTHee) ceTu OmpoOOBaHMSI TOPHBIX
BBIPAOOTOK W/WJIM CKBaXMH OOJBIIOTO AMaMeTpa, 0O0eCHeurBarONIMX B3aUMOCBA3b MOKAa3aHUMN
pod MO COAEPIKAHUIO ATMA30B JOMUHUPYIOUINX KJIACCOB KPYITHOCTH.

Bolunciienne BapuorpamMm NpOM3BOJUTCS Ha OCHOBE JIaHHBIX ONPOOOBAaHMS MO Ipodam,
JUTMHA KOTOPBIX COTIIACYETCS C YCTYIIOM Kaphepa U MHTEPBAJIOM ONPOOOBAHHUS.

[Tpu moctpoeHUn OJIOYHONW TeOCTATUCTUYECKON MOJENIU MECTOPOKIEHUS MaKCUMAaIbHO
BO3MOJKHBIA pa3Mep 3JIEMEHTApHOro 0Ji0Ka BBIOMpAeTCs MCXOAS M3 IUIAHUPYEMOW TEXHOJIOTHH
N0OBIYM, MUHUMAJIbHBIA  ONpENENseTcsl IUIOTHOCTBIO CO3/JaHHOM HA  MECTOPOXKJEHUU
pa3BeloYHOM ceTH HAOII0eHUH (HE peKOMEHAYETCsl IPUHUMATh pa3Mep CTOPOH 3JIEMEHTApPHOTO
610K MeHee /4 CpeiHeil INIOTHOCTH CETH).

29



Pe3ynpTaThl mojcyera 3aacoB MOTYT ObITh IIPEJCTABIECHBI B IBYX BHJIAaX: IPU pacyeTe Mo
CETKE OJIMHAKOBBIX DPABHOOPHUEHTUPOBAHHBIX OJIOKOB COCTABJSIOTCA TaOJIMIBI MOJCYETHBIX
MapaMeTpoB IO BCEM HJIEMEHTAPHBIM OJIOKaM COBMECTHO CO 3HAYCHHSIMH JMCIEPCUU KPANTHHTA;
IIPU pacyeTe KPYHHbIMHU I€0JIOTMYECKUMH OJIOKaMHM MHJMBHYaJIbHONM T€OMETPUM KaXK/bli OJIO0K
J0JKEeH OBbITh MPUBSA3aH B IPOCTPAHCTBE U UMETh CITUCOK MPOO, BXOASIIUX B 30HY BIUSHUS.

Bce maccuBbl IUGPOBBIX JAaHHBIX (JJaHHBIE OMPOOOBAHUS, KOOPAUHATHI MPOO WM PYIHBIX
NIEPECEUEHUM, aHaJUTUYECKHE BBIPAKEHUS CTPYKTYPHBIX BapuorpaMmM U Jp.) JOJDKHBI
MpeACTaBIsATECA B (opmaTax, JOCTYNHBIX MJIS SKCIEPTU3bl C HCIOJIb30BaHUEM Haubolee
pPacnpoCTpPaHEHHBIX MPOTPaAaMMHBIX KOMIUIEKCOB (Hampumep, B Buge DBF-¢aiinos ¢ ornensHbIM
yKazaHueM cnocoba KOIupoBaHUS MponymeHHbIX 3HaueHud uian B Buge ASCII-daiinos
crangaptHoro ¢opmata GEOEAS). Monenn cHMMETpH3YIOIIUX NpeoOpa3oBaHMii, TPEHIOB U
BApUOIpaMM, IPOYHE apaMeTPhbI MPEACTABISAIOTCS B aHAJTUTUYECKOM U ONMCATEIIbHOM BHJIE.

CuuTaeTcsi, 4TO TE€OCTAaTUCTUYECKUI CHoco0 IMojcyeTa 3amacoB JaeT BO3MOXHOCTb
YCTaHOBJICHUSI HAWIYYIINX OIIEHOK CPETHUX COJIEP)KaHUM TIOJIE3HOTO KOMIIOHEHTa B OJOKax,
PYIHBIX TeJaxX U MO MECTOPOXKJICHHIO B IEJIOM 0e3 ClelHUaJbHBIX MPUEMOB MO YMEHBIIECHUIO
BIIUSIHUSL «yparaHHbIX» MPo0, MO3BOJISIET CHU3UTh OIIMOKM OKOHTYPUBAHUS PYJIHBIX T€J C BEChbMa
CIIO’KHOM MOp(QOIOTHel 1 BHYTPEHHUM CTPOEHHEM M ONTHMHU3HPOBATH TEXHOJIOTHUIO OTPAOOTKU
MECTOpOXJieHus. BMecTe ¢ TeM, u3-3a BecbMa HU3KOI'O COJAEP)KaHUS U HAIM4YUS B KUMOEpIIUTax
KPYIHBIX aJIMa30B I'€OCTAaTUCTHUYECKHE METOJbI MOJCUeTa 3aracoB 3a4acTyio Hed(h( EeKTHUBHBI U
JOJKHBI OBITh KOHTPOJMPYEMBIMH B CBOEM MpUMEHEHHH. Pe3ylbTaThl reocTaTHCTUYECKOTO
MOJIETUPOBAHUSI U OLICHUBAHUS JIOJKHBI IPOBEPSTHCS IYTEM CpPAaBHEHUS C pe3yJbTaTaMu
TPaJULMOHHBIX METOJOB II0/ICUETA 3al1aCOB HA NIPEACTABUTEIbHBIX YYaCTKAX.

52. Ilpy KOMIIBIOTEpPHOM TMOJICYETE 3aMacoB JOJDKHA OBITh oOecredeHa BO3MOXKHOCTh
MPOCMOTPA, NPOBEPKU M KOPPEKTHUPOBKH HCXOAHBIX JAHHBIX (KOOPAMHATHI pa3BEAOYHBIX
BBIPA0OTOK, JaHHBIE HHKIMHOMETPHH, OTMETKH JIUTOJOTO-CTPATUTPAQUUECKUX TPAaHUL WIH
KOHTaKTOB, pPe3yJibTaTbl ONpPOOOBaHUS U [p.), PE3YJbTATOB IPOMEKYTOUHBIX pPACUETOB U
IIOCTPOCHUM (KAaTaJlor PYJIHBIX IEPECEYEHU, BBIJCICHHBIX B COOTBETCTBUM C KOHAMIIUSIMU;
re0JOTUYECKUE pa3pe3bl WM IUIAHBI C KOHTYpaMH IPOMBILIUIEHHOIO OpPYAECHEHHMs; MPOEKLUU
PYIHBIX TeJl Ha TOPU3OHTAIBHYI0 WJIM BEPTUKAJIbHYIO IUIOCKOCTh; KaTajol IOACYETHBIX
napamMeTpoB Mo OJokaMm, ycTynam, pas3pe3aM) M CBOJHBIX pE3yJIbTaTOB IMOJCYETa 3aIracoB.
BrixomHas gokymMeHTanus W MamuHHas rpaduka JOJDKHBI  OTBEYaTh  CYIIECTBYIOIINM
TpeOOBAHUAM K 3THUM JIOKyMEHTaM I10 COCTaBy, CTPYKType, (popme u ap.

53. [loacyeT 3amacoB MOMYTHBIX MOJIE3HBIX UCKOMIAEMBIX U KOMIIOHEHTOB (ITMPOTI, OJIMBHH,
LMAPKOH) IMPOU3BOJUTCS B COOTBETCTBHM C «PeKOMEHIALMSAMU MO KOMIUIEKCHOMY H3Y4YEHHUIO
MECTOPOKJICHUM M IIOJCYETY 3alacoB IOIYTHBIX IIOJE3HBIX MCKONAEMBIX M KOMIIOHEHTOB»,
yrBep)aeHHbIMU MIIP Poccuum B yCTaHOBJIEHHOM MOpsAKE, MPU HAJIUYUM 3aKIHOYEHUS O
peHTa0ETbHOCTH U3BJICUEHHUS ATUX MONYAPArolleHHbIX KaMHEH mpu J00bIue aaMa3oB.

54. Tloagcuer 3amacoB odopmisieTcss B  COOTBeTCTBHH ¢ «MeToaudeckuMu
PEKOMEHJAIMSIMH TI0 COCTaBYy M MpaBuiIaM O(OpPMIICHHS MPEICTABISIEMbIX Ha TOCYJapCTBEHHYIO
AKCIEPTU3y MATEPUAJIOB MO MOJCUYETY 3alacOB METAUIMYECKUX U HEMETAJUIMYECKUX IOJIE3HBIX
HCKOIaeMbIX», yTBepkaAeHHbIMU MIIP Poccum B ycTaHOBIIEHHOM NOPSIKE.

VII. CreneHb n3y4eHHOCTH MeCTOPOKACHUI (Y4aCTKOB MeCTOPOKACHM )

55. Ilo cTeneHn M3y4EeHHOCTH MECTOPOXKJIEHHUS (M MX YY4aCTKH) MOTYT ObITh OTHECEHBI K
TpylnIe OLIGHEHHbIX WM pa3BellaHHbIX B COOTBETCTBUUM C TpeOOBaHMSM paszjaena 3
«Knaccupukanum 3amacoB MECTOPOXKIACHMA W MPOTHO3HBIX PECYPCOB TBEPIBIX TOJIE3HBIX
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HCKOITA€MBbIX», YTBEPXKICHHOM NpHKa3oM MUHHCTEpCTBa NPUPOAHBIX pecypcoB Poccuiickon
®epneparu ot 7 mapta 1997r. Ne 40.

CreneHb M3y4EHHOCTHU JJISi OICHEHHBIX MECTOPOXKICHHH ONpeAessieT 1eIeco00pa3sHOCTh
NPOAOJDKEHUST Pa3BEAOYHBIX paboT Ha o0O0BeKTe, I pa3BEJaHHBIX — IOATOTOBICHHOCTD
MECTOPOKICHHUS 1151 IPOMBIIIJIEHHOTO OCBOEHHS.

56. Ha oueHeHHBIX MECTOPOXACHUAX ajMa30B JOJDKHA OBbITh OINpeneseHa MX
IIPOMBILIUIEHHAs] IIEHHOCTh M LEJIECOOOPAa3HOCTh IPOBEIAEHHS  PA3BEAOYHOM cTaguu padoT,
BBISIBJICHBI O0IIME MacIITaObl MECTOPOKIACHHUS, BbIIETICHbI HauboJIee MEePCIIeKTUBHbBIE YYACTKH JIJIs
00OCHOBaHMSI MOCJIE0BATEIBLHOCTH Pa3BEKU U MOCIEAYIONIEH OTPaOOTKH.

[TapameTpbl KOHAUIMI JUIsl TOJICYETA 3allacoOB JIOJIKHBI OBITh YCTAaHOBJIEHBI HAa OCHOBE
TEXHUKO-3KOHOMHUYECKOTO 000CHOBaHMS BPEMEHHBIX pa3BeI0YHbIX KOHIULIHH,
pa3pabaTbIBaeMbIX Ha OCHOBE OTYETOB O Pe3yJbTaTax OLEHOYHBIX padOT JUIsl BCEX OTKPBITHIX
HOBBIX MECTOPOXKJICHUM, KaK B 1I€JIOM, TaK U MO OTJEJIbHBIM UX YacCTSAM, B 00bEME, JOCTATOUHOM
IUIS IPEABAPUTEILHOM re0JI0r0-3KOHOMUYECKON OLIEHKH MECTOPOXKIAECHHUS.

3amacbl OLICHEHHBIX MECTOPOXKIEHUN MO CTENEeHW HW3YYEHHOCTH KBATH(PUIUPYIOTCA,
rJIaBHBIM 00pa3oMm, 1o kareropuu C, u, yactuuxo, C;.

Coobpaxenust 0 cmocobax H CcHCTeMax pa3pabOTKH MECTOPOXKACHUSA, BO3MOXKHBIX
Macimrabax J00bIYM  OOOCHOBBIBAIOTCS  YKPYMHEHO HAa  OCHOBE  IPOEKTOB-aHAJIOTOB;
TEXHOJIOTUYECKUE CXEMbl OOOTalleHHs] C YYeTOM KOMIUIEKCHOTO WCIIOJIb30BAHUS CHIPbS,
BO3MOJKHBII BBIXOJI U KQYECTBO TOBAPHOU MPOIYKLHU OINPENEISIOTCS Ha OCHOBE MCCIIEIOBAHUI
nabopaTOpHBIX TMPOO; KalnWTaNbHBIE 3aTpaThl HAa CTPOMTENHCTBO PYAHHKA, CEOECTOMMOCTH
TOBApHOM NPOAYKIMHU U APYTrU€ SKOHOMHUUYECKHE MOKA3aTEeNIN OINPEAEISIOTCS M0 YKPYITHEHHBIM
pacueraM Ha 6a3e MPOEKTOB-aHAJIOTOB.

Bonpocsl X03s1CTBEHHO-TTUTHEBOTO BOAOCHAOKEHHSI TOPHOIOOBIBAIOMINX MPEATPUITHHA
IIPEIBAPUTENBHO XAPAKTEPU3YIOTCSA, OCHOBBIBASCh HAa CYIIECTBYIOIMX, pa3BEIbIBAEMBbIX U
BEPOSITHBIX UCTOYHHUKAX BOJJOCHAOXKEHUSI.

PaccmatpuBaeTcss 1 oleHUBaeTCs BO3MOXKHOE BIMSHUE OTPAOOTKH MECTOPOKIEHHUS Ha
OKPYXKarolIyI0 Cpery.

Jlnst neranbHOro M3ydeHUs: MOP(OJIOTHH OpYACHEHHS, BEIIECTBEHHOI'O COCTaBa pyA U
pa3paboTKM TEXHOJOTUYECKUX CXeM OoOoraiieHus u T1epepadoTKM pyJd Ha OLIEHEHHBIX
MECTOPOXKACHUAX (yJacTKax) MOXKET OCYHIECTBISATHCS OIBITHO-IPOMBINUICHHAs pa3padoTKa
(OITP). OIIP mnpoBoauTcs B pamMKax MPOEKTa pPa3BEJOYHON cTaauu paboOT MO PELIECHUIO
rOCY/IapCTBEHHOM AKCIEPTU3bl MAaTEpHUANIOB IOJCYETa 3aracoB B TeueHUEe He Ooisiee 3 JeT Ha
HaumOoJee XapakTepHbBIX, MPEACTABUTENbHBIX ISl OONbIIEH 4acTh MECTOPOXKIEHHUS ydacTKax,
BKITIOYAIOIINX THIWYHBIE JJISI MeCTOpoxkIeHus pyabl. Macmrad u cpoku OIIP nomknbI OBITH
coriacoBaHbl ¢ opraHamu DenepasbHON CIYX OBl MO IKOJIOTMUECKOMY, TEXHOJOTHYECKOMY U
aToMHOMY Hanzopy. Heobxoaumocts mpoBenenust OIIP pomkHa ObITh 0OOOCHOBaHa B KaXKIOM
KOHKPETHOM cilydae ¢ ONpeesICHUEM €€ 1IeJIel 1 3a1ad.

[IpoBenenue OIIP nukTyeTcss OOBIYHO HEOOXOJIMMOCTBIO BBISBICHUSI OCOOEHHOCTEM
re0JIOTUYECKOT0 CTPOeHUsI (M3MEHUYMBOCTH MOP(OJIOTUU U BHYTPEHHETO CTPOCHUS PYJIHBIX TEN),
TOPHO-T€OJIOTUYECKUX U TOPHOTEXHUYECKUX YCIOBUN OTPaOOTKH, TEXHOJIOTUU TOOBIYM PYJI U UX
oOoramenusi (MIPUPOIHBIE PA3HOBUAHOCTH W  TEXHOJIOTMYECKHME THUOBI pyad H  HUX
B3aMMOOTHOIIIEHUSI, OCOOEHHOCTH OOOTalIeHUS, TMOJTYINPOMBIIUICHHbIE WCIBITAHUS U T.1.).
Pemienne 3Tux BONPOCOB BO3MOXHO TOJBKO IMPU BCKPBITUH PYAHBIX TEJN HA CYHIECTBEHHYIO
rIyOuHY ¥ IPOTSHKEHHOCTB.

OIIP nenecoobpa3Ha mpu BHEIPSHUHM HOBBIX METOJIOB JTOOBIYM IMOJIE3HBIX UCKOTIAEMBIX, a
TaKke Mpu OTpabOTKEe HOBBIX HETPAIUMLUMOHHBIX TUIOB pyna. Kpome toro, OIIP o6s3aTenbHO
IIPUMEHSETCS IIPU OCBOCHUU KPYITHBIX U OYEHb KPYIHBIX MECTOPOKIAEHUN, HA KOTOPBIX, IPEKIE
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94eM TMPUCTYIUTH K CTPOUTEILCTBY OCHOBHBIX (paOpuK, pa3paboTaHHAs TEXHOJOTUYECKAs cXeMa
UCTIBITBIBACTCS] M1 COBEPIIICHCTBYETCS HA HEOOIBIITNX 000TaTUTEIHHBIX PadpHKax.

57. Ha pa3BemaHHBIX MECTOPOXKJICHHUSIX KA4eCTBO W KOJUYECTBO 3alacoB, WX
TEXHOJIOTUYECKUE CBOWCTBA, THIPOTEOJIOTHUECKHE W TOPHOTEXHHYECKHE YCIOBUS pPa3paboTKu
JOJDKHBI OBITh M3Y4YEeHBI M0 CKBA)KMHAM W TOPHBIM BBIPA0OTKaM C IMOJHOTOM, TOCTATOYHOM IS
pa3pabOTKH TEXHUKO-IKOHOMUYECKOTO OOOCHOBAHHSI PEUICHHS O TIOPSAKE M YCIOBHSX WX
BOBJICUCHUS B TPOMBINIJICHHOE OCBOCHHE, a TaKXKE€ O MPOCKTUPOBAHHH CTPOUTEIHCTBA HITU
PEKOHCTPYKIIMU Ha UX 0a3e TOPHOAOOBIBAIOIIETO TPEATIPUSITHSL.

Pa3BenanHbie MECTOPOXXICHHSI TIO CTENEHW W3YYCHHOCTH JIOJDKHBI YAOBJIETBOPSTH
CJICITYIOIIIM TPEOOBAHUSIM:

obecriedeHa BO3MOXKHOCTh KBaJM()UKAIIMHM 3alacoB 1O KATETOPHSAM, COOTBETCTBYIOIIUM
TPYIINE CI0KHOCTH I'€0JIOTHYECKOTO CTPOCHHUSI MECTOPOXKICHUS;

BEIIECTBEHHBI COCTAaB M TEXHOJOTHMYECKHE CBOWCTBA MPOMBIIUICHHBIX THUIIOB M COPTOB
MOJIE3HOTO HMCKOMAEMOT0 HM3yUY€HBI C JIETAJIbHOCTBIO, O00ECTIEUMBAIOIICH IMOIYYeHNE HCXOIHBIX
TAaHHBIX, JOCTATOYHBIX I MPOSKTUPOBAHUS PAIMOHAIHHONW TEXHOJOTHH HMX TepepabOTKH ¢
KOMIUIEKCHBIM ~HM3BJICUEHHEM BCEX IOJIE3HBIX KOMIIOHEHTOB, WMEIONINX MPOMBIIUICHHOES
3HAUEHWE, W ONpEICNICHUS HANpPaBJICHUS WCIOIB30BAHUS OTXOJOB MPOU3BOJICTBA HITU
ONTUMAJILHOTO BaPHAHTA UX CKJIAJIUPOBAHMUS;

3amachl JIPYrMX COBMECTHO 3aJIeTalolIuX TIOJE3HBIX HCKOMAEMbIX (BKIIOYAs MOPOJIBI
BCKPBIIIM W TOA3EMHBIC BOJBI) C COJICPKAIUMKCS B HHX KOMIIOHCHTaMH, OTHECEHHBIC Ha
OCHOBAaHMU KOHIMIIMK K OaJaHCOBBIM, M3YYECHBI M OIEHEHBI B CTEMEHHU, JOCTATOYHOU JUIs
OTIpENIeICHNS UX KOJIMYECTBA U BOZMOXKHBIX HAIpPaBICHUN UCTIOIh30BAHHS;

THJPOTCOJIOTUYECKUE,  WH)XCHEPHO-TEOJIOTUYECKHE,  TeOKPHOJIOTMYECKUE,  TOPHO-
T€OJIOTUYECKUE W JPYTHe MPUPOJHBIC YCIOBUS H3YYEHBI C JETAIBHOCTBHIO, 00ECIEeYMBAIOIEH
MOJIYYCHHE WCXOAHBIX JAHHBIX, HEOOXOJHMMBIX JUISI COCTABIICHHUS NIPOEKTa pa3pabOTKU
MECTOPOXKJICHUSI C YYeTOM TpeOOBaHWUH TPUPOJOOXPAHUTEIHHOTO 3aKOHOJATENLCTBA U
0€301acHOCTH TOPHBIX PadoT;

JIOCTOBEPHOCTH JIAHHBIX O T€OJIOTUYECKOM CTPOCHHH, YCIOBHSX 3aJIETaHUSI U MOP(OJIOTHH
TEJX TIOJIG3HOTO HCKOIAeMOT0, KaueCcTBE W KOJIMYECTBE 3alacoB TOATBEPXKJICHA Ha
MPEICTABUTEIBHBIX ISl BCETO MECTOPOKICHHS YYacTKax JCTalIHU3allH, Pa3Mep U TOJO0KCHHE
KOTOPBIX OMPENENSIeTCs] B KaXKIOM KOHKPETHOM CIIydae B 3aBUCHMOCTH OT T'€OJIOTHYECKHX
0COOEHHOCTEH MECTOPOKICHUS;

NOJICYETHBIC ~ TIApaMEeTPbl  KOHJWIMKA  yCTAHOBIIEHBI HAa  OCHOBAHUU  TEXHHUKO-
OKOHOMHUYECKHX pacueTOB, TO3BOJISIONIMX OMNPEIACIUTh MAacCITadbl ¥ TPOMBIIUICHHYIO
3HaYMMOCTh MECTOPOXKICHHSI C HEOOXOANMOM CTENEHBIO TOCTOBEPHOCTH;

paccMOTpEHO  BO3MOXKHOE  BIUSHHUE  pa3paOOTKH  3alacoB  MECTOPOXKACHUS  Ha
OKPYXKAalolyl0 Cpely H JaHbl PEKOMEHIAIMK IO MPEIOTBPAIICHUIO WIH CHWKECHUIO
MPOTHO3UPYEMOTO YPOBHS OTPHIIATEIBHBIX OSKOJIOTHYECKUX TIOCIEACTBHIA N0 TpeOoBaHUMI
COOTBETCTBYIOIINX HOPMATHBHBIX JTOKYMEHTOB.

PanmonanpHOE  COOTHOIIGHWE  3alacOB  PA3JIMYHBIX ~ KATETOPHHA  OMpEAeIseTCs
HEJIPOTIOJIb30BaTEIeM C YYETOM JOIMYCTHMOTO MpPEINPUHUMATEIHLCKOTO pUCKa. B0O3MOXXHOCTH
MOJIHOTO WJIM YaCTUYHOTO WCIOJB30BaHMS 3amacoB kKateropun C, TpH MPOSKTHPOBAHUU
O0TpabOTKM MECTOPOXICHHUS OIpPENeNseTcss B KaKIOM KOHKPETHOM ciiydae W odopmisieTcs: B
BUJIC PEKOMEHJAIMU TI0 Pe3yJIbTaTaM T'OCYAapCTBEHHOH TI'€OJOTHYECKON AKCIEPTU3BI MOJCYeTa
3amacoB. Pemarommmu dakTopamu Ipy 3TOM SIBISIFOTCS 0COOEHHOCTH T'€0JIOTHUECKOTO CTPOCHHS
PYIHBIX TEIl M XapaKTep paclpeieliecHrus B HUX aIMa30B, OIlEHKAa BO3MOXKHBIX OMIMOOK Pa3BEIKU
(METOJIOB, TEXHUYECKHX CPEJICTB, ONPOOOBAaHUS WM AHATUTHKH), a TaKXKE OIBIT Pa3BEAKH M
pa3pabOTKH MECTOPOKACHUN aHAIOTUYHOTO THIIA.
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Pa3BeanHbIE MECTOPOXIEHHSI OTHOCATCA K IIOATOTOBJICHHBIM JUISl IPOMBIIUIEHHOTO
OCBOCHHUS IIPU BBIIOJHEHUHM HACTOALIMX PEKOMEHIAUUN U II0CJIE YTBEPXKACHHUS 3aIlacoB
(GayaHCOBBIX W 3a0aJaHCOBBIX) B YCTAHOBJICEHHOM MOPSAKE YHOJTHOMOUYEHHBIM 3KCIEPTHBIM
OpPraHOM.

VIIIL. IlepecyeT u nepeyrBepsKaeHUE 3a11ACOB

58. IlepecyeT u nepeyTBEpKACHUE 3aMlacOB B YCTAHOBJICHHOM TOPSJIKE MPOU3BOAUTCS IO
WHUILIMATUBE HEAPOIOJIb30BaTENsA, a TakK)Ke€ KOHTPOJBHBIX W HAA30PHBIX OPraHOB B CIIydasx
CYILIECTBEHHOTO U3MEHEHHUS MPEJCTABICHUN O KaueCTBE U KOJMUYECTBE 3aMlaCOB MECTOPOXKICHUS
M €ro T€0JI0r0-2KOHOMUYECKON OIlEHKE B pe3yibTaTe JMOMOJHHUTEIbHBIX T'€0JIOrOpa3BeAOYHbBIX U
TOOBIYHBIX PabOT.

[lo wHUUMaTHBE HEAPOMOJB30BATENs TMEpPEecYeT U IEePEyTBEPXKICHUE  3aIracoB
MPOU3BOJUTCA TNpPU HACTYIUICHUH CIy4aeB, CYIIECTBEHHO YXYJIIAIOMIUX SKOHOMHKY
TPEANPHUATHS:

CYILIECTBEHHOM HETOJTBEPKICHUU Pa3BEAaHHbBIX U YTBEPKJICHHBIX paHee 3anacoB U (UIJIM)
KauecTBa pyI;

00BEKTUBHOM, cymiecTBeHHOM (Oojiee 20 %) u cTaOMILHOM TAJEHUU IEHBI TMPOIYKIIUH
MIPU COXPAaHEHUU YPOBHS C€0ECTOMMOCTH MPOU3BOICTBA;

W3MEHEHUH TPeOOBaHU MTPOMBIIIEHHOCTH K KAYECTBY MUHEPAIBHOTO CHIPHS;

Korja o0l1ree KOJIM4YeCTBO OalaHCOBBIX 3allacoB, CIIMCAHHBIX U HAMEYAaeMBIX K CITMCAHHIO
KaK HETOTBEPAUBIINXCSA (B MPOIIECCE TOMOJTHUTEIHHOM pa3BeIKH, IKCILTyaTallMOHHON pa3BeaKu
U pa3pabOTKH MECTOPOXKACHHs), a TakKe HE TOJUIeKANUX OTPA0OTKE IO TEXHHUKO-
SKOHOMUYECKUM MPUYMHAM, TMPEBBIIIAET HOPMATUBBI, YCTAHOBJIICHHBbIE JEHCTBYIOIIUM
MOJIOKEHUEM O TOPSJKE CIOHCaHUs 3amacoB  IOJIE3HBIX  HMCKOMAaeMbIX C  OaaHca
TOPHOAOOBIBAIOIINX NMpeAnpusaTui (T. €. 6onee 20 %).

[To uHMIIMATHBE KOHTPOJIBHBIX M HAJ30PHBIX OPraHOB IEpPECUeT U MEPEyTBEPXKICHHE
3aMacoB MPOU3BOJUTCS MPU HACTYIUIGHHHM CIy4daeB, YIIEMJISIONIMX IpaBa HEIPOBIaJAeblia
(rocymapcTBa) B 4aCTU HEOOOCHOBAaHHOTO YMEHBIIICHUs HAJIOT0001araeMoii 0asbl:

YBEJIMUEHUN OAJTaHCOBBIX 3aIacoB, 10 CPABHEHUIO C paHEE YTBEP)KICHHBIMHU, OOJiee 4em
Ha 50 %;

CYIIECTBEHHOM M CTaOWJIBHOM YBEJIWYCHHUU MHUPOBBIX II€H Ha MPOAYKIIUIO MPEITPHUATHS
(6o1tee 50 % ot 3a710KEHHBIX B 000CHOBAHUS KOHIUIIHHN );

pa3paboTke W BHEIPEHUU HOBBIX TEXHOJIOTHH, CYIMIECTBEHHO YIIYUIIAOIIUX YKOHOMHKY
MIPOU3BO/ICTBA;

BBISIBIICHHHM B PyJax WIM BMEHIAIONUX TOpOJaxX IIEHHBIX KOMIIOHEHTOB WJIM BPEIHBIX
MIpUMeceid, paHee HE YUTCHHBIX ITPHU OLIEHKE MECTOPOXKICHUS U MPOECKTUPOBAHUY MPEANPUATHSL.

DKOHOMHYECKHE MPOOJIEMbl MPEANPUSATUS, BbI3BaHHbIE BpPEMEHHBIMH MPUYUHAMHU
(reoJIoTHYEeCKHe, TEXHOJOTHUYECKUE, THAPOTEOJOTHYECKUEe M TOPHOTEXHUYECKHE OCJIOXKHEHMS,
BPEMEHHOE TAJICHUE MHUPOBBIX II€H MPOAYKIMH), pEIIalTCsI ¢ TOMOIIBI0 MeXaHu3Ma
AKCIUTYaTallMOHHBIX KOHAUIMN U HE TpeOYIOT mepecuera U nepeyTBepKACHUS 3a1acoB.
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[Tpunoxenue 1 k MeToanueckuM pEKOMEHIALUSAM
o npuMeHenuto Knaccudukanuu 3amacos
MECTOPOKJICHUN U POTHO3HBIX PECYPCOB
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